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1. Illn¢p u HauMeHOBaHHe HANPABJIEHHUS MOATOTOBKH/CNENHATbHOCTH:
04.05.01 - dynpameHTanbHas U MPUKIAIHAS XUMUS

2. Ilpopuap noaroroBku/cnenuanusannu: OyHgaMeHTanbHas XuMuUs B MPO(HecCHOHATbHOM

o0pa3oBaHHUH
. KBanmupukanus (crenens) BbInycKHUKAa: Xumuk. [Ipenonasarens XxuMun

®opma o0pasoBaHus: OUHAs

Kadenpa, oTBevaromasi 3a peainzaumio IMCHMILIMHBI: Kadeapa SKCIePpUMEHTAIbHON (QU3NKH
6. CocraBurtean nporpammsl: [poxaun Cepreit Hukomnaesud - a.¢.-M.H., mpocgeccop;
7. PexomenoBana: Kadenpoii sxcnepumentanbHoit pusuku 31.08.2022 r., Nel
8. Yueonnlii rox: 2022/2023 Cemectpor: 2,34
9. Ilesiu M 3a1a4u y4eOHOM JMCHUTNIMHBI
Lenvro yuebmot Oucyuniunvl seisemcs GOPMHUPOBAHHUE Y CTYIEHTOB E€CTECTBEHHOHAYYHOW KapTHHBI
MHpa Ha OCHOBE 0a30BbIX 3HAHUI M0 (PyHIaMEHTaIbHBIM pa3zenaMm (pU3nKH.
3aoauamu yueOHOU OucyunIuMbl AGAAIOMCA. OCBOCHHE TaKMX pa3ienoB (HU3MKH, KaKk MeXaHUKa,
MoOJIeKyJsipHas (u3MKa, 3JIEKTPOJWHAMMKA, ONTHKA, OCHOBBI aTOMHOW M sIEpHON (U3MKH; yMEHHE
UCTIONIB30BaTh TEOPETUYECKUE 3HAHWS (PH3MUECKUX 3aKOHOMEPHOCTEH NpU OOBSICHEHWH XUMHYECKUX
SBJICHUH, YMEThb NPUMEHSATh NMPAKTHUECKUE HABBIKM, MOJIyYEHHBIE B XOJI€ BBINOJIHEHUS (U3NUECKOTO
NpakTUKymMa, TpH paboTe CcO  CHeNUaTU3UPOBAHHBIM  O0OpYAOBaHMEM B TMPOo(ecCHOHATBHOM

JIEATEIIbHOCTH.
10. MecTo y4yeOHO#i nucuMmIuHbl B cTpykType OOII: [lucummuimHa OTHOCHUTCSA K 0a30BOM YacTH

bnoka 1 nmporpammsl criermanutera 04.05.01 — @ynnameHTanbHas U NpUKIa HAs XUMUS
TpeboBanusi K BXOAHBIM 3HAHUSIM, YMEHHSAIM U KOMIIETEHIIUSAIM: OOYYaIOUIHICS TOJKEH B TIOJHOM
o0BbeMe 3HaTh MIKOIbHBIN Kypc GU3KUKH, YMETh pelIaTh npocTeiline Gu3nieckue 3a1adm.
JMCUMITMHBI, 1JIsl KOTOPBIX JaHHAsl AUCHUILUIMHA SIBJISIETCS] NMpealiecTBYIONIeli: KBaHTOBas

o~ w

MeXaHHKa, (pru3nueckas XUMHUsL, JUCIUILTUHBI TPO(ECCUOHATBLHOTO [IUKJIA.

11. Ilmanmpyemble pe3yJbTaTbl 00y4eHHUs] MO IMCHUILIHHE/MOAYJIIO (3HAHMS, YMEHHMs, HABBIKH),
COOTHECeHHbIC C IUIAHMPYeMbIMHM pe3yJIbTATAMH OCBOeHHsI 00pa30BaTeIbHOH NPOrpaMMBbl
(KoMIeTeHIMSIMU BBIITYCKHHUKOB):



Kon Ha3Banue Ko | Unentn [Tnanupyemsble pe3ynbTaThl 00y4eHUS
KOMIIETEHIINH o | ¢uxaro
P

OIIK- | Cnocoben 3HaTh: (yHIAAMEHTAIBHBIC Pa3/eibl (771N’

4.1 IUTAHUPOBATh PAOOTHI (MexaHuKa, MOJIEKYJISIpHAs duzuka U
XUMHUYECKON TEPMOJMHAMUKA, JJIEKTPOAMHAMUKA, BOJIHOBas W
HAIpaBJIEHHOCTH, KBAHTOBAsi ONTHKA, OCHOBBI AaTOMHOW W SAEPHOMN
o0OpabaThIBaTh U buzukn).

UHTEPIPETUPOBATH YMeTh: IUIaHUpOBaTh PadOTHI HCCIEAOBATEIbCKOM

[IOJIyYEHHbBIE HaIlpaBJIEHHOCTH, o0pabartbIBaTh u
pE3yJIbTaThI C UHTEPIIPETUPOBATh  IOJYYEHHBIE  pE3YNbTaThl C
HCIIOJIb30BaHUEM UCIIOJIb30BAaHUEM TEOPETUUYECKUX 3HAHUI  peIIeHUs
TEOPETUYECKUX 3HAHUN ¢bu3nvecKkux 3aaad.

U MPAKTUYECKUX Brnagers: HaBbIKAMU aHanmsa buznueckux
HaBBIKOB PEIICHUS IPOIIECCOB, UMEIOLINX OTHOLIEHUE K
MaTeMaTHUYECKUX U npohecCuoHaNBbHOM JesTeNbHOCTH.

buznueckux 3ama4y

OIIK- | O6pabaThiBaeT JaHHbIE 3HaTh: OCHOBHI TEOPUU OIINOOK U3MEPEHUH.

4.2 C UCII0JIb30BaHUEM YMeTb:  TpUMEHSATh  NPAKTHUYECKUE  HABBIKH,
CTaHJapTHBIX CIIOCOOOB MOJlyYeHHbIE B XOJE BBIINOJHEHUA (PUINYECKOTO
aNMpPOKCHMAITUH paKkTUKyMa C PUMEHEHHEM METO/IOB
YHCJIEHHBIX KOMIIBIOTEPHON 00pabOTKH.

XapaKTEPUCTHK Bnagerts: METOTUKOMN o0paboTku TAHHBIX
JKCIIEMMEHTA

OIIK- | UaTepnperupyet 3HATh: OCHOBHBIC ()M3MYECKHUE 3aKOHBI MEXaHUKH,

4.3 pe3yJIbTaThl MOJICKYJISIPHOM (PU3HMKH, SJEKTPUYECTBA, ONTUKH U
XUMHYECKHIX aTOMHOU (U3UKU
HaOmroneHuit ¢ YMeTb:  MCIONB30BaTh  TEOPETHYECKHE  3HAHUSA
HCITOJIb30BAaHUEM (u3nUecKux 3aKOHOMEpPHOCTEH TMpu OOBSICHEHUH
(bU3NIECKHUX 3aKOHOB U XUMHAYECKHX SIBICHUM.
npeJcTaBIeHUN Brnanets: MeTogukamu aHanusza U 00OOIIEHUS NpHU

HHTCpIIpETAlln Ha6J'IIO,Z[aeMBIX SIBIICHHUH.

12. O0beM QTUCHUILIMHBI B 324eTHBIX equHuIax/gyacax — 13 /468

DopMa NPOMEKYTOYHON aATTECTALMHU: 3a4eT ¢ OLEHKOM, IK3aMeH

13. TpymoemMKoCTh 0 BHIaM Y4eOHOI padoThl

TpynoeMkocTh (4acer)
Bun yae6HO# paboTh [To cemectpam
Bcero
2 ceM. 3 cem. 4 cem.
AyIuTOpHBIE 3aHATHS 242 68 102 72
B TOM GQHCIe: Jlexnun 104 34 34 36
JlaGopaTopHsble 138 34 68 36
CamocrosrenbHas paboTa 154 40 78 36
dopma NPOMEKYTOUHOM 72 3auer c Sxsamer — 36 3ay4eT ¢ OILEHKOM
aTTeCcTalNu OLIEHKOM Dx3aMmeH — 36
Hroro: 468 108 216 144

13.1 Coaepxanue JMCHUILIMHBI

Ne
n/n

HaumenoBanue paznena
JUACLIUIIIUHBI

Coneprxanue pasena TUCIUTUIAHBI




1. JEKIUHA
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Mexanuka.
Mexannueckue
KO0J1e0aHUSA U BOJIHLI.

Tema 1. Bpenenue. KuneMaTnkKa M JIHHAMMKA MaTepHANbLHOI
TOUYKH.

ITIpeamer m 3amaun ¢uzuku. Mecto (U3MKM B €CTECTBO3HAHHM.
Mertonsl  ¢pusuueckoro  uccienoBaHusd. DuuUeckue  MOJEIH.
Du3nyecKue BEIUYUHBI U UX H3MEPEHUSI.

OTHOCHUTEIBHBIA XapaKTep MEXaHMYEeCKOro JABukeHus. Cucrema
orcuera. KpuBonuHelHoe naBHKeHHE. BekTopsl nepeMenicHus,
MIHOBEHHOM  CKOPOCTM M MIHOBEHHOI'O  YCKOPEHHUS  IIpH
KPUBOJIMHEHHOM JBUKCHUU. Bexkropsl HOPMAaJIBHOT'O u
TQHICHIIMAJIBHOTO YCKOPEHUH. JIBMKCHHE TOYKU II0 OKPYKHOCTH.
BekTopsl yIiloBOM CKOpPOCTH M YIJIOBOrO YCKOpeHMs. CBsA3b Mexay
BEKTOpaMU JIMHEWHOM U YIJI0BO CKOPOCTH.

IlepBsiii 3akoH HproroHa (3akoH uHepuuu). Cuna. Macca. Mmyibe
tena. Bropoii 3akon Hbtotona. Mmnynbsc cuibl. 3aKOH U3MEHEHUS
umnyibca tena. Tperuil 3akoH HetoToHa. OCHOBHOM 3aKOH JUHAMMKHI
JUI CUCTEMbl MaTe€pHaJbHBIX TOYEK (CHUCTEMBbI Tel). 3aMKHYTbIE
CUCTEMBI. 3aKOH COXPAaHEHUS UMITYJIbCA.

PaGora cwibl. Kunernyeckas SHeprus W €€ CBs3b C pPabOTOM.
[ToreHunanbHble Ccuibl, paboTa B IM0JIE NOTEHUUAIbHBIX CHIL.
[TorenunanbHas 3Heprus. CBA3b CHIIBI C NOTEHUUAIBHON DHEPrUEH.
[TonsiTue rpaauenta ckansipHoil GpyHkuuu. IloTeHIMaIbHBIE KPUBBIE.
VYcnoBue paBHOBECHS TeJl. 3aKOH COXPAaHEHUS SJHEPTUU B MEXAHUKE.
Tema 2. Mexanuka TBepI0ro reja

Bpaienue abcostoTHO TBEpAOro Teiaa BOKPYT HEMOJABHXKHOM OCH.
MowmeHT cwibl. MOMEHT HMHEpUMHM MaTEpUAJIBHOW TOYKH M Teja.
MoMeHT uMIysbca TOUYKM M Tesa. OCHOBHOW 3aKOH IMHAMUKH JUIS
BpalllaTeIbHOIO JABM)KEHUSA. 3aKOH COXPAHEHHUsS MOMEHTa UMITYJIbCa..
Kunernyeckas sHeprus Bpalarouerocs Tena.

Cunsl  ympyroctd. MexaHuueckue JedopMmanuu, YOpyrue H
Heynpyrue nedopmanuu. OCHOBHbBIE BHJIbI YOPYTHX JAe(opmaruid.
Mexannueckoe HampsbkeHue. 3akoH ['yka s gedopmanuit
pacTsbkeHus (CKatus) U cABUra. JHeprus ynpyro 1eopMUPOBAHHOTO
Tena.

KBasuynpyrue cuisl.

Tema 3. KoneGauus v BoaHbI

VYpaBHeHHe  ABMKEHMS  JJIE  OJHOMEPHOTO  T'apMOHHUYECKOTO
OCLUWJIATOpPA. YpaBHEHHWE TapMOHHUYECKOTO Kojle0aHus U €ro
XapaKTePUCTUKH (aMIUTUTYJa, 4acToTa, mepuoj, ¢aza). CkopocTts u
yCKOpEeHue npu rapMOHHYECKOM KoJ1e0aHuu. OHeprusg
rapMOHHYECKOI0 OCHUIIIATOPA.

CroxeHue OJHOHAIPABICHHBIX KOJEOaHWUH OJWHAKOBOM YaCTOTHI
(meron BEKTOPBIX Uarpamm). Cnoxenue B3aUMHO
NEepIEHIUKYIISPHBIX KOJICOaHUH.

OIHOMEpHBI OCHWJUISITOP C TPEHHEM. YpaBHEHHE 3aTyXaroUIUX
KOJIEOAHUH U €ro XapaKTepUCTUKH (aMIUIUTY/a, IEPHOJ], TeKPEMEHT U
JorapuMUUecKUil JEKPEeMEHT 3aTyxaHus, Kod(hUIMEeHT 3aTyxaHus,
BpEMS peNaKcalim)

Bremnyxaennsie konebanus. Pezonanc. PesonancHast yacrora.
IIpononpHple W MONEpPEYHBIE  BOJHBL.  YPAaBHEHUE  IUIOCKOM
MOHOXPOMaTUYeCKOW BOJIHBL. BonHoBoe ypaBHenuwe. Da3oas
CKOPOCTb BOJIHBI.




BOJIHBI. Y paBHEHHUE CTOsTYEH BOTHBI. CBOMCTBA CTOSYMX BOJIH.

1.2
1.3

MouJiekyasipHasi
(puszuka n
TePMOJAUHAMHKA

Tema 1. MOﬂeKyJ'IﬂpHO-KI/IHeTI/I‘{CCKaﬂ TEOPUH UJICAJBHbIX I'a30B

Pacnipenenenne mosekyn no ckopoctssM DYHKIMS paclpeneieHus U
ee (usmueckmii cmbica. Pacnpenenenne MakcBesia ¥ €ro CBOWMCTBA.
XapakTepUCTUYECKUE CKOPOCTH MOJIEKYII ra3a.

WNneanpHplii ra3 BO BHEIIHEM CHJIOBOM moJie. bapomerpuueckas
dopmyna. Pacrpenenenue MoJeKyJd MO MOTEHUUAIbHBIM 3HEPTUSM
(pactipenenenne bonbiiMana) u ero CBOMCTBa.

BHyTpeHHss sHeprus cucTeMsl, Kak QyHKIUSA cOCTOSHUS. BHyTpeHHSIs
SHEprus ujAeaspbHoro rasza. Ywucno cremeHedl cBOOOABI MOJIEKYI
Teopema bosbiMaHa 0 paBHOPACHPENEICHUN 3HEPIMM I10 CTEIECHIM
CBOOO/IBI.

Tema 2. OcCHOBBI TEPMOIMHAMUKH

TepMonuHamuueckuil mpouecc. PaBHOBECHBIE U HEPABHOBECHBIC
coctossHUs M Impoueccel. Temnora u  pabora, UX OTIMYHE OT
BHYTpeHHe! sHepruu cucreMsl. Kpyrossie npomneccsl. I[lepBoe Havano
TEPMOJUHAMUKHU. )

Obparumble u HeoOparumble mporecchl. Llukn Kapao. Teopembl
Kapno. Btopoe Hauano TepMOAMHAMUKH U €ro (OpPMYJIHUPOBKHU.
[ToBenenne sSHTponMH B OOpaTHUMBIX M HEOOpATHMBIX Mpoleccax.
IIpuanun  Bo3pactanus »HTponnu. HepasenctBo — Knaysmyca.
TepmoauHaMuyeckas BEpOSITHOCTb M €€ CBS3b C 3HTponuel (popmyna
bonbumana). CraTuctuueckuii CMBICIT BTOPOTO Hayaja
TEPMOJMHAMMKH. BHYTpeHHss1 5SHeprus, SHTaIbNus, CBOOOAHAs
sHeprus, noreHnuan ['mo6odca). KaHoHnueckue ypaBHEHUS COCTOSIHMS
BemiecTBa. YpaBHeHMs ['mbO0Oca-I'enpmrosbua. OOmme kpurepuu
TepMOJMHAMHUECKON ycTolunBocTU. [nuddy3us, TenaonpoBogHOCTS,
BHYTPEHHEE TPEHHE — ypaBHEHUs, KO3 PUIIUEHTBHI.

Tema 3. PeajibHble ra3bl ¥ JKHIKOCTH

Cwibl MEXMOJIEKYJIIPHOTO JEHCTBHs, WX TIpPUPOJAa M CBOWCTBA.
IloreHnnanbHas  KpuBasg  MEXMOJIEKYJISIDHOTO  B3aHMMOJEHCTBHS.
VpaBHenue u wuzorepmbl Ban-aep-Baanbca. ®usnyeckuii  cMbICT
IIOCTOSIHHBIX B ypaBHeHMM  Ban-nep-Baansca.  Kpurtuueckas
TeMIEepaTypa, KpPUTUYECKOE COCTOSHHME. BHYTpeHHsIsI »Heprus
peaJIbHOTO Ta3a.
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DJIeKTPUYECTBO
MAarHeTu3sm

Tema 1. Brenenue. DaeKTPOCTATHKA
DIEKTpUUYECKHE 3apsiibl. 3akoH Kynona. HanpsixenHoCTh

nekTpudyeckoro  mnonsd.  JluHmm  HanpspkeHHocTH.  [TpuHIMnD
cynepno3unuu. Teopema ["aycca-OcTtporpaackoro.

PaGoTa cun 31eKTpoCcTaTHUECKOro IOJI MO IMEPEMEIICHUI0 3apsija.
Pa3HOCTh MOTEHLIMAIOB M NMOTEHLHMAN. ['paJveHT MOTeHLHaga U €ro
CBAA3b C HAIIPSHKEHHOCTBIO TIOJIA.




VYcnoBue paBHOBecHs 3apsAJ0B B IPOBOJHUKE. OJIEKTPOEMKOCTb.
KoHnneHcaropsl, DHEprus 3JeKTpUYECKOro Mos

Onextpuueckuid gunonb. [lone nunons. IloBenenwe numnoss Bo
BHemHeM nosie. llomspusanus nusnexktpukoB u ee Buabl. [lonme B
IudJIeKTpuKe JludnexkTpuueckas MPOHULIAEMOCTh U JTUAJIEKTpUYecKas
BOCIIPUMMYHUBOCTb. BEKTOp 3JEKTpUYECKONM MHIYKUHUU. YpaBHEHHE
Kiaysuyca-Mocortu. [1se3031ekTpudecTBo. CErHETOANEKTPUUECTBO.

Tema 2. 110CTOAHHBIN 1eKTPHYECKIIi TOK
ITpoBoanuku. IlocTostHHBIN AnekTpuyeckuil Tok. Cuila U MIOTHOCTH

toka. DJ[C. 3akon Oma nius yyacTka W mojiHOM 1enu. Pabora u
MOIIIHOCTD B LIETIH IMOCTOSIHHOTO TOKa. 3akoH [[xoyins-Jlenna.
Kiaccuueckast anekTpoHHass Teopus HMPOBOJAMMOCTU TBEPABIX Tell.
3akon Oma B quddepeHnuansHoi Gopme.

[lonsiTie O 30HHOW TeopuM NPOBOAUMOCTH. [lomynpoBOIHUKM.
CoOcTBeHHAsI M TIPUMECHAS TPOBOJAUMOCTH TOJIYIPOBOIHUKOB, P-71
nepexon. PabGora BbIxoma oanekTpoHa u3 Metaia. KoHTakTHas
pa3HOCTb MOTEHIMaNOB. 3akoHbl Bonbpra. TepmoanexTpuueckue
SIBJIICHMUSL.

Tema 3. IlocTosiHHOE MATHUTHOE I10JI€

[TocTostHHOE MarHuTHOE noje. 3akoH Amnepa. MHAyKIMs MarHUTHOTO
nonsa. 3akoH buo-CaBapa-Jlamnaca. IlpuHnun —cynepnosunuu.
MarnutHoe T1oOJie MpSAMOTO W KpyroBoro TOkoB. Teopema o
LUUPKYJSIUM BEKTOpa MarHUTHOW MHAYKIMU. Teopema ['aycca s
MarHuTHOro noJss. JleMCTBHME MAarHUTHOIO IMOJs Ha JBHKYILIUKCS
3apan. Cuna JlopeHua. MarautHoe moJie JBUXKYILEToCs 3apsija.

Tema 4. DjeKTpOMArHUTHAS WH/VKIMS.

OCHOBHOH 3aKOH 2JIEKTpOMarHuTHOM uHAyKuuu. [IpaBuno Jlenna.
@usnueckass npupoaa IAC wunnykuuu. BuxpeBoe snekTpuueckoe
nosie. Camonnaykuusi. UHIyKTUBHOCTb. DHEPTUsi MArHUTHOTO TOJIA.
Tema 5. _MarnurtHoe 1oJjie B BellleCTBe.

ATOM B MarHuTHOM mojie. MarHuTHeIi MOMEHT aToma. Bektop
HaMarHM4eHHOCTH. HampsKeHHOCTh MAarHUTHOTO MoJisi. MarHutHas
BOCITPUUMYHUBOCTh u MIPOHUIIAEMOCTb. JuamarHeTusm.
[Tapamarnetusams.  ®deppomarnetusm. AHTHUDEPpPOMArHeTUKH U

(beppuThl.

Tema 6. DaeKTPOMATHUTHBIE KOJI€0AHUS Y BOJIHBI
KonebarenbHblif KOHTYp. YpaBHEHUS COOCTBEHHBIX 3JIEKTPUYECKHUX

KoJieOaHUii B KOHType. 3aTyxawlue KoieOaHus, BBIHYXICHHBIC
KosnebaHus B KOHType. JloOpOTHOCTH KOHTYpa.

KBazucranmonapusie Toku. 3akoH Oma JJ1s 1eneil NepeMEeHHOro Toka
C OMHUYECKMM CONPOTUBIECHHEM, €EMKOCTbIO, HWHIYKTUBHOCTBIO.
Pe3zonanc Hanpsokenuid. ['mmore3st MakcBewia. Tok cMemeHUs.
[lonnas cucrema ypaBHeHuHd MakcBeiia. DIEKTPOMArHUTHOE TMOJIE.
DJIEKTPOMAarHWTHBIE BOJIHBI M WX OCHOBHBIE CBOWCTBAa. [IMOTHOCTH
IOTOKA SHEPTUA U HHTEHCUBHOCTD BOJIHBI.
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OnTuka W aroMHas
¢usuka

Tema 1.BosiHOBEIC CBOIICTBA CBETA

DnexkTpoMarHuTHas npupoza cera. lllkana 3eKTpOMarHUTHBIX BOJIH.
Pa3Buture B3ri10B Ha IPUPOAY CBETA.

KorepentHsie MCTOUHUKM cBeTa. MHTepdepeHIuss CBETOBBIX BOJIH.
CrniocoOsl HOJIYYECHUS uHTep(hepeHIINOHHOI KApTUHBI.
['eomerpuueckast U omTuyeckas pasHocTH xona. Murtepdepenuus B
ToHkuX IuieHKax. Koapua Herotona. Ilpumenenue — sBieHus
UHTEpEPEHIINN CBETA.

[Tpunnun [rolirenca-Openens. 3oub1 Openens. Judpaxnus Openens
or mpocredmmx mnperpaa. Hudpakmus OpayHrodepa OT IIenu.
Hudpaxkiuonnas pemetka. [udpakuuss peHTIEHOBCKUX —JIyuyeH.
EcrecTtBeHHBII W nossipu3oBaHHbIM  cBeT. llomApusanus  npu
OTpaX€HMHU U TmpenomieHuu. 3akoH bprocrepa. Ilomspuzarop u
aHaiuM3atop. 3akoH Mamoca. JIBoliHOEe JydenperoMJIeHHE B
0olHOOCHBIX KpucTaimax. llocrpoenuss T'roiirenca. Ilomyuenue wu
QHIN3  DJUIMOTUYECKU  MOJIIPU30BaHHOrO  cBera.  OnrTudeckas
akTUBHOCTh. HopManbsHas u anomanbHas nucnepeun. @opmyna Komm.
DOneMeHTapHas 3JEKTpPOHHAas Teopus aucrepcuu. BoiHOBOHM mnaker.
I'pynmoBas ckopocts. @opmyna Pases.

Tema 2. KBanTOBaSI NIPUPO/IA CBETA

PaBHOBeCHBIM XxapakTep TEIJIOBOro u3nydeHus. lcnyckarenbHas u
noryiomaTenpHasl  crmocoOHocTr Ted. 3akoH Kwupxroda. 3akoHsl
u3nydeHus: abcomoTHO uepHoro Tena. Popmyna Pames-Ilxunca.
@®opmyna Ilmanka s TemioBoro  w3nydeHus.  Onruueckas
nupomerpus.Macca, sHeprus u uMmmyiasc (otoHa. DorodPdexr.
3akonbl (otodddekra. YpaBHenue ODuHmTerHa Mt (Gorodaddexra.
Addext Komnrona.

Tema 3. CTpoenue atoma

Snepnast Mmozaenb atoMa. 3aKOHOMEPHOCTH aTOMHBIX CIEKTPOB. ATOM
Bojopona 1o bopy. Cepuansubie Qopmynsl. Topmo3zHoe u
XapaKTEPUCTHUUECKOE  PEHTTEHOBCKOE  HU3JIy4YECHHS. Crpoenue
AIIEKTPOHHBIX 000JI0UEK aTOMa.

Tema 4. DiieMeHTRI s/IepHOI hu3uKH

CoctaB M XapakTepUCTHKU sapa. Macca M 2Heprusi CBS3M sjpa.
[Ipupona snepueix cui. Mogenu siaep. PaanoakTUBHbBIE W3ITy4eHHUS.
3aKkoH paaAMoakTUBHOro pacnajga. IlpaBuna cmemenus. llennas
peakuus. TepmosinepHas peakuusi.

[Ipocreitmas kmaccudukanus MEMEHTAPHBIX YaCTHUI[. AHTHUYACTHUIIBI.
@dyH/1aMEeHTaNIbHbIE CUJIOBBIE B3aUMOICUCTBUSI.

2. JABOPATOPHBIE PABOTbI

21

Mexannka. Kojgeoanusa n
BOJIHBI

1. Texnuka Oe3omacHocTH Tpu paboTe B Jlaboparopusx (U3UYECKOTO
NPaKTUKyMa.

. [lorpemHocTy U3MEpEHU U X pacyeT

. 3yueHune 3aKOHOB MOCTYNATEIBHOTO JIBHKCHUS

. 3yyeHne 3aKOHOB JMHAMHKH BPAILaTEIbHOTO ABHKECHUS

. M3yueHne 3akoHOMEpHOCTEH yrpyroro yaapa.

. Heynpyrwii ynap.

. Yopyrue cBoiicTBa TBepAbIX Tel. 3aKkoH I'yka.

. U3yyenne cBOOOAHBIX KOJIEOaHUIA.

. I3yueHne cTosiumx 3ByKOBBIX BOJIH

2.2

MouekysipHasi pU3UKaA
U TEPMOJIMHAMMKA

. IsyueHue ra3oBbIX 3aKOHOB.
. IsyueHue TemnoeMKOCTH ra3oB.
. I3ydeHue BA3KOCTH ra3os.

WNPFRPOOONOOITE,WN




4. OnpeneneHre BI3KOCTH KUIKOCTEH MeTojoM CTokca
5. H3ydeHue NMOBEPXHOCTHOTO HATSHKEHUS JKHUIKOCTCH M KAMWILISPHBIX
SIBIICHUM.

2.3 JIeKTPUYECTBO U 1. Texnmka Oe3omacHOCTH TpU padboOTe C DIEKTPOUIMEPHTEITHHBIMU
MAarHeTH3M npudopaMu

. U3y4yeHne 31eKTpoCcTaTn4ecKkoro mos

. Onpenenenue yaeapHOTO 3apsiia HJIEKTPOHa

. Onpenenenue TemMnepaTypHoro Ko uirueHTa cConpoTUBICHUS METAIJIOB
. I3MepeHue conpoTUBICHU MOCTUKOM Y UTCTOHA

. Tepmonapa. Onpeaenenune koadduuuenrta 3eedexa

. I3ydeHne cBOOOIHBIX IICKTPOMArHUTHBIX KOJIeOaHH

. AKTHBHBIC U PEaKTHBHBIC COMPOTUBIICHHS B LIETISIX TIEPEMEHHOTO TOKa

. I3ydenue sBiIeHUs pe3oHaHca B KOJieOaTeNbHOM KOHTYpe

10. CnoxxeHue B3auMHO MEPIECHANKYISPHBIX KOIeOaHu|

11. BosmpTaMnepHast XapakKTepUCTHKA MOTYTIPOBOAHUKOBOTO THOAA

12. Uzy4eHne cBOWCTB peppOMarHEeTUKOB

OO NO O, WN

2.4 OnTuka u aToMHAsA
(pusuka

. U3yyenue siBnenns nHTEp(EpPEHLINH CBETA.

. UaTepdepernns B Tonkux mierkax. Kombsita HerotoHa.
. zydeHnue siByieHus nudpakiiu cBera.

. H3y‘ICHI/IC SABJICHUA MOJIApHU3alliUi CBETA.

. SIBIIeHNE ONTUYECKOM aKTUBHOCTH.

. H3y‘ICHI/IC SIBJICHUA JUCIICPCHUU CBETA.

. 3yyeHune 3aKOHOB TETJIOBOTO U3Ty4EHHUSL.

. zyuenue sBnenus Gporoaddexra.

. Onpesernenne nokaszares MPeIoMICHUS KHUIKOCTEH.
10. Uzy4eHne ONTHYECKHUX CIIEKTPOB Pa3peKEHHBIX T'a30B.
11. Onpenenenue nocrosiHHo# [Tnanka.

12. Omeir @panka-I'epua.

O©CoOoO~NOUTA~WNE

13.2 Temsl (pa3aeiibl) IMCHUNIUHBI M BBl 3aHSATHIA:

Bupl 3aHsTHIT (KOJTMYECTBO YacOB)
HanmenoBauue TeMbl

No | IMCIUIIINHEI
o/

CamocrosiTenbHas
Jlexuun JlaGopaTopHsble Bcero

pabota

Mexanuka.
Mexannuyeckue
KO0JI€0aHUA U BOJHBI

Tema 1. Brenenne.
Kunemaruka u

1 IUHAMHKA 7 8 8 23
MaTepuaibHON TOUKH.

Tema 2. Mexanuka
2 | TBepIOro Teia 6 8 7 21

Tema 3. Konebanus u
3 BOJIHBI 6 6 7 19

Mouekyasipaas
(pusuka un
TEePMOAUHAMHUKA

4 | Tema 1. MonekynsipHo- 3) 4 7 16




KHHCTUYCCKAA TCOpUA
nacaJIbHBIX I'a30B

Tema 2. OcHOBEI
5 | TepMogMHAMUKI 7 4 7 18

6 Tema 3. PeanbHble ra3sl 3 4 4 11
U KUIKOCTH

3.]'[eKTpH‘leCTBO H

MAarHeTusm
Tema 1. Benenue.

7 | DrexTpocTaTuka 10 16 20 46

8 Tema 2. ITocTosHHBIN 8 18 16 42

ANEKTPUYECKUN TOK

9 Tema 3. ITocrosurOE

MarduTHOE I10JIe 2 6 6 14
Tema 4.

10 | DuekrpomarnuTHast 3 6 8 17
WHTYKIHST
Tema 5. MarautHoe

11 | mone B BewecTBe 4 6 6 16
Tema 6.

12 ONEeKTpOMarHuTHbIE 7 5 12 o5

KoJIeOaHMS U BOJIHBI

OnTvka M aTOMHAA

ghnsmca

Tema 1.BomHoBEIE
13 | cBoiicTBa cBeTa 16 28 20 64

Tema 2. KBauroBas

14 | mpupona cera 8 10 10 28
Tewma 3. Ctpoenue
15 | atoma 4 8 6 18
Tema 4. DnemMeHTbI
16 | snepHoii dpuszuku 8 10 18
Hroro: 104 138 154 396

14. MeToanyeckue yKkazaHus /sl 00y4aIOIIUXCS 10 OCBOEHUIO TUCIUTLIUHBI

[Ipu BBIMOTHEHWU J1TA0OPATOPHOTO TPAKTUKyMa, TPH TOATOTOBKE K KOJUIOKBHyMaMm, 3adeTaM W
PK3aMEeHaM OOYYaroIIUNCs JOHKEH B 00s3aTeNhbHOM MOpsAIKe paboTaTh ¢ PEKOMEHIOBAHHOW y4eOHOM
JUTEpPATypoi B OOBEME YacOB HE MEHBIIEM, YeM MPEAyCMOTPEHO YYEeOHBIM IUIAaHOM H pabouei
MPOrpamMMoOii, MOJHOLIEHHO KUCIIOIb30BATh IPYIIOBBIE U MHANBUAYAIbHbBIE KOHCYIbTALIUHU.




15. IlepeyeHb OCHOBHOII U 1I0NIOJHUTEJIbHOH JTUTEPATYPBHI, PeCypPCOB HHTEPHET, HeOOXOAUMBIX LI
OCBOCHMS IMCHHUIIHHBI:
a) OCHOBHasl JIMTEpaTypa:

Ne /i Ucrounuk

1 Tpodumona T.U. Kypc ¢usuku / T.1. Tpodumonsa. - M.: Academia, 2015. — 557 c.

2 Hernadp A.A. Kypc ¢pusuku / A.A. [letnad, b.M. SBopckwuii. - M.: Academia, 2015. - 719c.
0) TONOJHUTEIbHAS JIUTEpATYpa:

Ne /i Ucrounuk

3 CagenbeB 1.B. Kypc o6mieit ¢puzuku: YueOnuk B 3-X T. — T.1. Mexanuka. MonekysipHast

¢usuka. / U.B. Casenbes. — CII0. : Jlanb, 2019. — 432 c.
4 CagenweB U.B. Kypc o6mieit pusuku: YueOnuk B 3-x T. — T.2.9nekrpudectBo. Konebanwus u

BosiHbl. BosHoBas ontuka. / M.B. CaBenweB. — CII0. : Jlans, 2019. — 468 c.
CagenneB U.B. Kypc o6mieit pusuku: YueOnuk B 3-x T. — T.3. KBanToBast ontrka. AToMHas

5 ¢busuka. Gusnka TBEpAOro tejaa. Gusrka aTOMHOrO siApa U JIeMEeHTapHbIX yacTuil. / 1.B.
CasenneB. — CII0. : Jlans, 2019. — 320 c.

B) MH(OPMALMOHHBIE YJICKTHPOHHO-00pa30BaTEIbHbIE PECYPCHI

Jr\[f/_n Pecypc

1. | https://www.lib.vsu.ru - Dnextponnas 6ubimoreka BI'Y

2. | http://lwww.iprbookshop.ru - DaekrponHo-6ubaroTeynas cucrema IPRbooks

3 httlp://biblioclub.ru/ - DJIeKTPOHHO-OMOIMOTeUHAs cucTeMa 'Y HUBEpCUTETCKast OMOIMoTeKa
" | online"

4. | www.elibrary.ru - Hayunas snekTpoHHast OuOIMOTEKA

5. edu.vsu.ru

16. TlepeueHb y4eOHO-METOANYECKOI0 0becneyeH s 11 CAMOCTOSITeJIbHOI padoThI

Ne n/nn Hcrounnk

1 JIaGopaTopHbIif IPaKTUKYM [0 MEXaHUKE M MOJIEKYJISPHON (PU3HKe ;| ydeOHO-MEeTOINYEeCKOe
noco6wue ayst cryaenTos / coct. C.JI. Musnosumosa u ap. — Boponex : BI'Y, 2014. — 90 c.
Ouznyeckuil NpakTUKyM "DIIEKTPUUECKIEe U MarHUTHBIE sIBJIeHUA": ydeOHoe nocolue ass

2 By30B. Y. 1./coct. N.JI. I'myxoB, I'.C.I'puropsix, C.H. [Ipoxxaun A.M. Cononyxa — BopoHex :
Usznarensckuit gom BI'Y, 2018. — 99 c.

duznyeckuil NpakTUKyM "DJIEKTpUUECKHEe U MarHUTHBIE sIBJIEHUA": ydeOHoe nocolue ass

3 By30B. Y. 2. /coct. .JI. I'nmyxoB C.H., I'.C.I'puropsin, C.H. [Ipoxxaun, A.M. Conoayxa —
Boponex : Usnarensckuit nom BI'Y, 2018. — 88 c.
4 DNeKTpUUeCTBO U MarueTusM. JlabopaTopHbINA IPaKTUKYM (MOIYJIbHBIA yUeOHBIA KOMIUIEKC

MVYK-5M2) / coct. A.M.Cononyxa, I'.C.I'puropsx. - Boponex: BI'Y, 2015. — 57 c.
JlaGopaTopHBIi TPAKTUKYM TI0 BOJIHOBOM ONTHKE: yueOHOe mocodue /yist By30B /coct. JLII.

5 Hecrepenko, A.M., Cononyxa, N.JI. 'myxoB — Boponex : U3narensckuii nom BI'Y, 2018. —
64 c.
JIaGopaTOpHBI MPaKTHKYM IO KBAHTOBOH ONTHKE: yaeOHOe ocodue i By3oB / coct. JLIL.
6 Hecrepenko, A.M., Comonyxa, 1.JI. ['myxoB — Boponex : M3narensckuit mom BI'Y, 2019. —
62 c.

17. OOpa3oBare/ibHbIe TEXHOJOIHH, HMCHOJb3yeMble NMPH PeATH3aAUUU Yy4eOHOW JTHCUMIIMHBI,
BKJIIOYAsl TMCTAHLIMOHHBIE o0pa3oBaTeabHble TexHoaoruu (JOT), snekTtponnoe odyuenue (I0),
CMeLIaHHOoe 00y4eHue):


http://www.lib.vsu.ru/
http://www.iprbookshop.ru/
http://biblioclub.ru/
http://www.elibrary.ru/

18. MaTepuajbHO-TeXHUYECKOE o0ecreyeHne TUCIUIINHbI.

JlexumoHHast ayAUTOPUsI, KOMIIBIOTEP, IPOEKTOP, IKPaH, yueOHas 1 METoANYEcKasl TuTeparypa, Y4ebHoe
o0opynoBanue nabopaTopuii 00mero Gpu3nyecKoro NpakTUKyma Kadeapsl SKCIEPUMEHTATBHON (prU3HUKH:
MoayibHbIe yueOHbIie KoMiiekcbl MYK -M1, MYK-M2, MYK-M®T. MYK-DM2, MYK-OB. MYK-OK.

19. OueHouHble cpecTBA JJIS POBeeHUA TEKYIel U MPOMeKYTOYHOMH aTTecTAlHUIi

Ne Komne | MaaukaTopsl
HaumenoBanue paszena quCHUTIINHBI
1/ (Monys) TeHIH | goctkeHuus | OLiEHOYHBIE CPEACTBA
I 4 (1) KOMIICTECHIUHU
Mexanuka. KoneGanus 1 BOJIHBI. OIIK- Tecm no mexanuke u
MounekynsapHas ¢pusuka u Tepmoaunamuka | 4.1 MOJNEKYIAPHOU husuke
OIIK- Tecm no
2. | DNEeKTpUYECTBO U MarHETU3M
4.1 9NIeKMPOOUHAMUKE
N OIIK- Tecm no onmuke u
3. | OnTHKa. DJIeMeHTHI aTOMHON (PU3HKH. N
4.1 amommuou puzuxe
[IpomexxyTouHas arrectauus
dopMa KOHTPOJIA — 3a4ET, IK3aMEH Kowmmnextst KM 1-3

20 TumnoBble OLIEHOYHBbIE CPEICTBA U METOAUYECKHE MATEPHAJIbI, ONpe/e/siiolue NpoueIypbl
OlleHUBAHUS

20.1. Tekymmii KOHTPOJIb YCIIEBAEMOCTH

KonTponb ycneBaeMOCTH 1O JUCIUILIMHE OCYIIECTBIISETCS C MOMOIIBIO CIEIYIOIINX OLIEHOYHBIX
cpencts: Tecm no mexanuke u monexyusprou ¢usuxe, Tecm no anekmpoounamuxe, Tecm no onmuxe u
amomHoll usuxe

Ilpumepuwi:

TecrupoBanue nmo reme: Mexanuka U MoJIeKyJsipHas puzuka

1. Kakwuie u3 BeJMuMH (CKOPOCTh, CHJIa, YCKOPEHHUE, TEPEMEIICHHE) TP MEXaHUYECKOM IBH)KEHUU BCET/Ia
COBIAJAIOT 10 HAIIPABJICHUIO?
1) cua U CKOpOCTh, 2) CHjla U yCKOpeHHe, 3) CHila U IiepeMeliieHre, 4) yCKOpeHHe 1 IepeMeliieHue.

2. Ilpu yBenuyeHuH B 3 pa3za pacCTOSHUS MEXAY TATOTECIOIMMU TEIaMHU CUJIa IPUTSHKEHUS MEXy HUMU:
1) yBenuunBaeTcs B 3 pasa, 2) yMeHbIaercs B 3 pasa, 3) yBenuuuBaercs 9 pas, 4) ymeHbiaercs B 9
pas.

3. Teno coBepiaeT rapMOHUYECKHE KOJIeOaHus ¢ aMIuIuTy 10 1 cM u iepuojgom 1 ¢. Onpenenutsb
MaKCHMAaJIbHOE 3HAYCHUE YCKOPEHHUS Tella.
1)~ 0,7 m/c?  2)~0,4 m/c? 3) = 0,2 m/c? 4) ~ 0,5 m/c?

4. KoopaunHara KoJIeOIIOMIErocs: Teja U3MEHSETCs 1o 3aKoHy X=5cos[(n/2)t]. Uemy paBHa yacToTa

KoJiebanuii v?
A) 1T b)0.25Tu B)2TIn N 05T

5. Kakyto paboTy Haio COBEpIINTH, YTOOBI 3aCTaBUTH JIBMKYIIIEECS TEIO MACCOM 2 KT YBETUIUTH
CKOpOCTh ¢ 2 M/c 10 5 M/c ?

1)21 JIx 2)32 x  3)43 Ix  4) 54 JIx

6. Kakoii Tim 3ByKOBBIX BOJIH PACIIPOCTPAHIETCS B )KHIKOCTSIX?



1) TONBKO MPOAONIBEHBIE 2) TOIBKO MONEpeYHbIe 3) MPOJOIBHBIC U TIONIEPEUHbIC 4) 3ByKOBBIC BOJIIHBI B
KHJIKOCTSIX HE PACIPOCTPAHSFOTCS

7. Kakas paboTa mpou3sBezieHa HaJl 2 MOJIb UCAIHHOIO OAHOATOMHOTIO Ta3a, €CIHM €ro TeMIepaTypa
yBenuumiack Ha 20 K. Tlponiecc cuntaTh agnadbaTtniecKum.
A) =250 Ix b) = 500 Ix B) = 750 Ix I') Her npaBunsHOrO OTBETA

8. OnpenenuTh K1 TEIUIOBOW MAaITMHBI, €CJIM U3BECTHO, YTO 32 OJMH LUKJI ObUIa Tpou3BeIeHa pabora 3
kK 1 X0NOIUIIbHUKY niepeaaHo 3Hepruu 16 kJx.
A)0.16 b) 0.39 B) 0.23 I)0.28

9. OnpeenuTh IWIOTHOCT Kucaopoaa npu aasnenuu 10 Ia u Temneparype 27 °C.
A) 1.28 kr/m® B) 128 r/m® B) 0.128 r/m® I') Her mpaBunpHOTO OTBETA.

10. IIpu cooOuiennu 2 MoJsM uaeanbHoro ogHoaromuoro rasza 400 JIxx TEmIoThI ero TeMieparypa
yBenuuniack Ha 10 K. Kakyro paboTy coBepuri npu 3Tom raz?

A) 151 Ix b) 141 Ix B) 131 Ix I') HeT mpaBuIBHOTO OTBETA
A P
11. T'a3 mepenren u3 cocrosiuus 1 B cocrosuue 2. Kak usmeHnuics
py 3TOM 00BeM raza? 2
A) o0beM raza yBenuuuiicsi b) o0bem raza ymeHbIIMICS 1 ./
B) 00bem rasza e uzmenuscs 1) 118 uaeanbHOro ra3za Takou Mepexos T
HEBO3MOXKEH

v

12. B 3aKkpbITOM CTEKJISIHHOM COCY/JIE€ ¥ B CTEKJISTHHOM IIWJIMHPE C TIOJIBHYKHBIM MOPIITHEM HAaXOJISATCS TIO
2 MoJst kucnopoaa. OIMHAKOBO JIM HATPEIOTCS Ta3bl, €CJIM NIepeaTh UM PaBHOE KOJIMYECTBO TEIUIOTHI?
1) onuHakoBo 2) B cocyae Oosbiie 3) B IHIHHIApPE Oombiie 4) ra3pl He HAMPEIOTCS

TeCTI/IPOBaHHe no TeMe: IlocTOSIHHBIH TOK 1 MATHETU3M

1. Onpenenure popmyny 3akona Oma B nuddeperimanpHoi Gopme.( y - ynenpHas 371.
MIPOBOJIUMOCTB)

a)j=v/E 6)j=v/E2 B)E=jy T') IPaBUJIbHBIN OTBET HE
MIPUBEICH

2. [lepemerias 3apsii B IEpBOM MPOBOJHUKE, dIEKTPHUECKOE Mojie coBepiaeT padory 20 [Ix. Bo
BTOPOM MPOBOJIHHUKE TIPH MEPEMEIIEHUN BIBOE OOJIBIIIETO 3apsiia dJIEKTPUICCKOE TI0JIe COBEPIIAET
paboty 60 JIx. Otnomerne U1/Uz HanpskeHN# Ha KOHIIAX MEPBOTO M BTOPOTO MPOBOJIHUKA PABHO:
a)3:1 0) 3:2 B) 1:3 r) 2:3

3. KBanmparnast pamka U3 TOHKOTO MPOBOJIA CO CTOPOHOM & HAXOAUTCS B OJTHOPOTHOM MarHUTHOM
oJie, MEePIEeHIUKYISIPHOM TIJIOCKOCTH paMKu. HIYKIUS 10Tl YOBIBAET MPSIMO MPOTIOPITHOHATBHO
Bpemenu. Kak m3menutcs DJ]C WHIyKIMK, BOSHUKAOIIAS B paMKe, €CJTH & YMEHBIIIUTD B 2 pa3a’?

a) He u3mennrcs 6) VYwmenbmTcs B 4 paza B) VYBenmuuutcs B4 paza  T') YMEHBIIHUTCS B
2 pa3a

4. Kyna HanpaBiieH BEKTOp MarHUTHOW MHAYKIIMU B TOUKE A, KOTOpas JIEKUT B
IUIOCKOCTH CEYEHHUS ABYX ITPOBOJHUKOB C TOKOM Ha PAaBHOM PACCTOSHUM OT HUX?

® ®



a) BIeBo 0) BmIpaBo B) BBEpPX T') BHU3

5. B anekTpudeckoit nemnu, n300paxeHHON Ha PUCYHKE, MTOJI3YHOK
peocraTa nepeMecTiiii BBepX. Kak m3MeHWIHCh MOKa3aHus
amrepMeTpa 1 BoJIbTMeTpa? —_
a) [Tokazanust 060ux MpuOOPOB yMEeHbIUIUCH 0) [Tokazanus
amIepMeTpa YMEHBIIUIUCH, BOJIbTMETPA YBEITUUUIIUCH B)
[TokazaHus amrnepMeTpa yBEIMUUINCh, BOJBTMETPA YMEHBIIIINCH
r) [Tokazanus 06oux MprUOOPOB YBEIUUUITUCH

6. B anexTpuueckoi 1ienu UMeeTcsl y4acTOK, COCTOSIIIHM U3 I
IIOCJIEZI0BATEIBHO COEIMHEHHBIX pe3ucTopa ¢ corporusiaeHuemM R=0.1 —_—

OM u karymky ¢ ”HAYKTHBHOCTBIO L=0,01 I'H. B HEKOTOpBIit MOMEHT 5 B
BPEMEHHU CHUJIa TOKa U3MeHsieTcs o 3akoHy |=5t . Uemy paBHa 1

Pa3HOCTh MOTEHIIMATIOB MKy ToukamMu A u B B MmomeHnT Bpemenu 1=0,1 c.

7. Ha pucynke npezcraBiieH rpaduk U3MEHEHHS CHUJIbI TOKA B KaTYIIKE C
MHAYKTUBHOCTRIO L = 6 ['n. Bemmmuuna D/]C caMonHayKIuy paBHa

8. M3ameHuTCS JK, @ €CIIM U3MEHHTCS, TO KaK Mepro 00palleHHs 3apsSHKEHHON YacTHIIBI B
IUKIIOTPOHE TIPH YMEHBIIICHUH €€ CKOPOCTH B 2 paza?
a) YBenuuutcs B2 paza  0) ymenbluutcs B4 paza  B) YBenuuutcsa B4 paza 1) He usmenurcs

9. MeTtanianyeckoe KOJbIIO PACHONI0KEHO B TOPU3OHTANIBHOM MmTockocTh. CBEpXy K HEMY
MPUOIIHKAIOT, a 3aTEM YJAJISIOT BEPTUKAIBLHO OPUEHTUPOBAHHBIM MarHUTHBIN CTEPKEHbD,
oOpallleHHBIH F0KHBIM MOJIOCOM B CTOPOHY Kolblia. Kyna OyneT HanpaBieH HHIYKIIMOHHBIA TOK B
KOJIBIIE B TIEPBOM M BO BTOPOM CJIy4ae, €CII CMOTPETh CBEPXY?

a) B 000uX cioyyasx 1o yac. cTpesike 0) CHayana MpoTUB Yac. CTPENKe, TOTOM I10 Yac. CTPENIKE

B) B 000UX CIIy4asiX MPOTHUB Yac. CTPEJIKE ') CHavaJa 1o 4ac. CTpejike, TOTOM MPOTHB

10. DAC Oarapeiiku ot kapMaHHOTO QoHaps paBHa 4 B. Kakyro paboTy coBepmaroT CTOpOHHHUE CHITBI
3a 1 MUHYTY, eciu cuia Toka paBHa 0,1 A ?

A) 12 Ix. b) 24 JIx. B) 54 JIx. I') cpenu otBeToB A-B Her
IIPaBUJIBHOTO.
11. Ha pucyHke noka3zaHa cxeMa COEIUHEHUS IIECTU COITPOTUBIICHUM —
o 4 Om kaxaoe. Onpenenuts odIIee CONPOTUBIICHHE. .
A) 8,2 b) 6,4 B) 6,2 I') mpaBuIIbHBII OTBET HE
IIPUBE/IEH.

TecTupoBanue no reme: Onruka

1. Onpenenutpy nepuojl AUGPAKIMOHHON pEIIeTKH B MKM, €CIM MPH HOPMAJbHOM IaJeHUM Ha Hee
TUIOCKOW MOHOXPOMATHYECKOW BOJHBI JUIMHOW 625 HM BTOpOH IHU(QPAaKIMOHHBI MaKCUMyM

Habmronaercs noa yriom 30° .
1)15 2)2 3)25 4)3



2. Ilepuoa nudpaxipoHHoN pemeTkd paBeH 1.5 Mxm. Omnpenenuts MakCUMalIbHBIA MOPAJOK CIEKTpa,
€CJIM Ha peuIeTKy HOPMaJIbHO MaJaeT CBET C JIMHOM BOJIHBI S00HM.
1)2 2) 3 3)4 4) HEeT PaBUJIBHOI'O OTBETA

3.KakoB npeienpHbIi yrod najeHus jJyda CBeTa Ha TPaHMIly CTEKIIO-Boaa?
nCTeKJ'Ia = 152; nBO;lbl = 133
1) arcsin 0.525  2) arcsin 0.875  3) arcsin 0.797  4) arcsin 0.629

4. Ecnm Ha BOJHOBOII NMOBEPXHOCTH 3aKpbITh BCe YETHBIC 30HBI DpeHens, TO Kak W3MEHUTCS
WHTECHCUBHOCTh CBETAa B TOYKE HAOIIOICHUS?

1) yBeauuuTcs 2) YMEHBIIHUTCS 3) He usmenurcs 4) OymeT paBHA YETBEPTH MHTCHCUBHOCTH
OT NIEPBOM 30HBI

5. IcTouHUKH CBETa KOTEPEHTHBI €CIH
1) ux 4acToThl OTIAMYAIOTCS B 2 pasa 2) ux (a3bl KoneOaHMil pa3audHbl 3) pasHOCTh (a3 KomeOaHwMii
NOCTOSIHHA 4) HET IPAaBUJILHOTO OTBETA

6. PasHocTh X0/1a ABYX HHTEPHEPHPYIOIIUX JIyUeii MOHOXPOMATHIECKOTO CBETA PaBHA YETBEPTH JUIHHBI
BOJIHBL. ONpeNIeNuTh B rpaaycax pasHocTh (a3 KoneOaHuil.
1) 60 2) 90 3) 120 ') Her mpaBHIBLHOTO OTBETA.

7. Ilox xakuM yriioM K ropu3oHTy HaxoauTcs: CoJiHIle, €CIU JIy4H, OTPaXKEHHBIE OT TTOBEPXHOCTH 03€pa
(n — IIOKa3aTCJib IIPCIIOMIICHU S BO,Z[bI) IIOJIHOCTBIO HOJ'I}IpI/ISOBaHH?
l)arctgn  2) p/2—arctgn  3) p + arctgn 4) p —arctgn

8) HHH ONTHYCCKHU IMOJIOKUTCIIBHOTO KPUCTAJJIA, KOT'/la CBET MPOITYCKAOT BAOJIb OIITUYECKOU ocH,
BBIITOJIHACTCA COOTHOIICHUEC
1) No > Ne 2) No < Ne 3) No = Ne 4) No = ne/2

9) 3akon Maittoca BbIpakaeTcs popMyInoi
1) la=lpcosa  2) Ip= Ia(sina)? 3) Ia= Ip(cosa)*? 4) 1a= lp(cosa)?

10) Inenky kaxou tommumubl w3 LiIF (n = 1.35) Hy)HO HaHEeCTH Ha JMH3Y O0BEKTHUBA, YTOOBI TOOUTHCS
MPOCBETJIEHUS ONTHKY JJIsl IJIMH BOJIH BOM3H 540 HM?
D Imkm 2) 0.lmxm 3)10um  4) 1 am

Onucanue TEXHOJOTUH NPOBEICHHS.

Tekymas aTTecranus MpoBOAUTCS B COOTBETCTBUH ¢ [lookeHnem o TexyIiei arTecTauyi 00y4aromuxcs
IO IporpamMmamM BBICIIEro 0Opa3oBaHHMs BOpOHEXCKOro rocyIapcTBEHHOTO yHUBepcuTeTa. Tekyras
aTTecTalys MPOBOAUTCS B (QopMmax BBIIOJHEHUS JA0OpaTOpHBIX paboT u TectupoBanus. Jlus
BBITNIOJIHEHUS TecTa 0TBOAUTCA 40 MUHYT.

Kpurtepumn oneHok recra:

Otnnuno: 6onee 80 % NpaBUIIBHBIX OTBETOB.

Xopomo: 61 — 80 % mpaBHUIBHBIX OTBETOB.

VY nosnerBoputenbHO: 41 — 60% npaBUIBbHBIX OTBETOB

HeynosnerBopurenbHo: MeHee 40% mpaBUIIEHBIX OTBETOB.

20.2 TIpoMeKyTOYHAS ATTECTALHSA

[TpomMexxyTouHast aTTeCTalUs M0 TUCIUTUIMHE OCYIIECTBISETCS C MOMOIIBIO CISAYIOMINX OIIEHOYHBIX
cpencts:3auer, k3ameH: Kowmmiekts: KM 1-3

Ipumepoi:



MNEPEYEHB BOITPOCOB K 3AYETY (KOMIUIEKT KHM Nel)

KonTtpoabHo-usmepurteabHblii MaTepuan Ne_1
1. OTHOCUTENBHBIN XapaKkTep MeXxaHHuecKoro JBmxeHusa. Cucrema orcuera. KpuBosnHeiiHoe ABUKEHHE.
Bekropsl nepeMeleHns, MIHOBEHHOW CKOPOCTM W MIHOBEHHOI'O YCKOPEHMs IpU KPUBOJIMHEHWHOM
JBUKCHUH. BEKTOPBI HOPMAIBbHOIO U TAHT€HLMAIBHOIO YCKOPEHUI.
2. Pactipenienenue Moliekys1 o ckopoctsiMm OyHKIuUs paciupeaeeHus U ee GU3NIeCKUi CMBICIT.

KonTpoabHo-u3mMepureibHbli MaTepuaa Ne_2
1. JIBukeHHEe TOYKHU IO OKPYKHOCTU. BEeKTOpBI yriioBoil CKOPOCTH U yIiioBOro yckopeHus. CBsi3b MEXIY
BEKTOPAaMH JIMHENHOM U YIJIOBOM CKOPOCTH.
2. W neanbHblii ra3 Bo BHEIIHEM CUIIOBOM Hojie. bapomerpuueckas ¢popmyna. Pacnpeaenenue Mosiekys 1o
NOTEHLMAIbHBIM HEPIUsIM (pacripenencHue boabimMana) U ero cBolCTBa.

KonTpoabHo-u3mepureibublii MaTepuaa Ne_3
1. Ilepssiit 3axoH HeloToHa (3akoH nnHepnuu). Cuina. Macca. Umnynbsc tena. Bropoit 3akon HeroToHa.
Hmnynbsc cuiibl. 3aKOH U3MEHEHUs UMITyJIbca Tena. Tpetuit 3akoH HproToHa.
2. TepmoanHamMuyYecKue MmapaMeTpbl, YpaBHEHUE COCTOSHUA. VeanbHbIN ra3. YpaBHEHHE COCTOSHHS
ujeanbHOro rasa (ypasHenue MeneneeBa-Kianeiipona).

KounTpoabHo-u3MepuTeabHblii MaTepuan Ne_4
1. PaGora cwibl. Kuaetndeckast 3HEprusi v € CBs3b ¢ paboToi. [loTeHInabHbIE CHITBI, PA00Ta B TOJIC
noteHuManbHbIX cui. [loreHunanbHas sHeprus. CBA3b CUIIbI C HOTEHIMAIBHON SHEPTUEH.
2. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KHHETHICCKOM Teopuu. TeMreparypa u ee CBs3b CO CpeaHECH
KMHETUYECKOW SHEPrUeil MOJIeKYJ rasa.

KonTpoabHo-u3mMepureibHbIi MaTepuaa Ne_5
1. Bpamienue abconOTHO TBEPAOTO Tejla BOKPYT HEMOABUKHON ocu. MOMEHT cuiibl. MOMEHT MHEpLHH
MaTEpHUAIbHOU TOYKH U Tesla. MOMEHT UMITyJIbCa TOUYKH U Teja.
2. BHyTpeHHss 3HEprus CUCTEMBI, Kak (PYHKILHS COCTOSIHUS. BHYTpeHHsIs1 sHeprus naeabHOTO rasa.

KonTpoabHo-u3mepureibHblii MaTepuaa Ne_ 6
1. OcHOBHO# 3aKOH AMHAMHKH JUIsl BpAIlaTeIbHOTO JABWKEHHs. 3aKOH COXPAaHEHUs] MOMEHTA MMITyJIbCa.
Kunetndeckas 5HEpIrus BpallaroIIErocs Tela.
2. TepmoauHaMudeckuid mporecc. PaBHOBECHbIE U HEpPAaBHOBECHBIE COCTOSIHUS W Mpoliecchl. Temora u
pabora, MX OTIMYME OT BHYTpeHHeW osHeprum cucrteMbl. Kpyrosele mpoueccel. [lepBoe Hauano
TEPMOJAVHAMUKH.

KonTpoabHo-usmMepurteabHblii MaTepuan Ne_7
1. Cunsl ynpyroctu. Mexanuueckue aedopmaiuu, ynpyrue u Heynpyrue nepopmannu. OCHOBHBIE
BUBI ynpyrux nedopmanuii. Mexanudeckoe HampspkeHue. 3akoH ['yka i pedopMmaruii pacTspkeHus
(cxaTHs) U cABUTa. DHEPrus ynpyro 1eGopMUpPOBAHHOIO Tea.
2. O6parumbie u HeoOpatumbie mporecchl. Ilukn Kapuo. Teopemsr Kapno. Btopoe nawano
TEPMOJMHAMUKH U €r0 (POpMYITHPOBKU

KonTpoabHo-u3mepureibHblii MaTepuaa Ne_8
1. Ksasuynpyrue cuibl. YpaBHeHHE IBUKEHUS JI OJHOMEPHOIO FapMOHUYECKOIO OCIMILISATOpA.
YpaBHEHHE rapMOHUYECKOT0 KOJIEOaHUs U €ro XapaKTePUCTHKU
2. TloBemeHue PHTPOITUU B OOPAaTUMBIX U HEOOPATUMBIX Tporieccax. [IpuHIMT BO3pacTaHUsl SHTPOIINH.
Hepasencrso Knaysuyca.
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=

=

=
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KonTpoabHo-u3mepurebHblii MaTepuaa Ne_ 9
CKOpOCTh U YCKOpEHHE IPU TAPMOHUYECKOM KOJIEOaHUU. DHEPTUsi TapMOHMYECKOTO OCHUIIISATOPA.
TepmoanHaMuyeckas BEpOsATHOCTb U €€ CBsI3b ¢ 3HTponuei (popmyna bonbumana). CraTucTuyeckui
CMBICJI BTOPOI'O Hayajla TEPMOIMHAMUKH

KoutposbHo-u3meputeabHblii MaTepuai Ne 10
CrnosxeHue oJHOHAIPABJIECHHBIX KOJIEOaHHUM OIMHAKOBOM YaCTOTHI (METOJI BEKTOPHBIX JHArPaMM).
TemmoeMKoCTh, BUABI TEIUIOEMKOCTH. CBS3b MEXKAY TEIUIOEMKOCTSIMH WJCAILHOTO Trasza TpHu
MOCTOSIHHOM JIaBJICHHUH W TIOCTOSIHHOM oObeme. DU3NYECKUN CMBICT YHUBEPCAJIbHOM ra3oBoi
IMOCTOSIHHOM.

KonTposbHo-usmepureabHblii MaTepuaa Ne_11
CrnosxeHue B3auMHO NEPIEHIUKYIIIPHBIX KOJICOaHUH.
Yucno creneneit cBodoapl Mosiekys Teopema bonbiMana o paBHOpacHpeneeHUH SHEPrHU 10
CTEIEHSIM CBOOOIBI.

KoHTpoJibHo-u3MepuTeibHbIii MaTepuag Ne_12
OnHOMEPHBIH OCHHIUISITOP C TPEHUEM. YpaBHEHHUE 3aTyXaOIMUX KOJICOAHWH M €ro XapaKTEePUCTUKH
(aMIuMTYA, TEPUOJ, ICKPEMEHT M JIOTapu(PMHUYCCKHil JEKPEMEHT 3aTyXxaHus, Kod3(duumeHT
3aTyXaHus, BpeMsl peslakcaliu)
Pacnpenenenre MakcBesuia 1 ero CBOMCTBa. XapaKTePUCTHUECKUE CKOPOCTH MOJICKYIT ra3a.

KonTpoabHo-usmepurteabHblii MaTepuaa Ne_13
Breinyxaennsie konebanus. Pezonanc. PesonancHas yactora.
BHYTpeHHﬂSI SHEPTUd U OHTAJIbIIMA KaK TCPMOAWMHAMHWYCCKHEC IMOTCHLUAJIBI, UX (1)H31/I‘~IGCKOC
coJiep>KaHue

KonTtpoabHo-usmepureabHblii MmaTepuana Ne_14
[IpomonbHbIE U TMONEpeYHbIe BOJHBI. YpaBHEHHE IJIOCKOH MOHOXPOMAaTHYECKOH BOJIHBL. DHEprus
BOJTHBI.
CBoOonHas sHeprus U noreHuan 'u60ca. Ypasuenus I'ud6ca-I'ensmronsia. O6mue KpuTepuu
TEPMOJAMHAMUYECKON YyCTOMYUBOCTH.

KonTposbHo-usmepurebHbIii MaTepuaa Ne_15
BonHoBO€e ypaBHeHUEe. Pa30Bast CKOPOCTb MOHOXPOMATHUUECKON BOJIHBI.
Juddysus, TernonpoBoJHOCTb, BHYTPEHHEE TPEHHUE — YPaBHEHUS, KOOPPUIIUECHTHI.

KoHTpoabHo-u3MepuTebHbIi MaTepuaa Ne_16
Bo3HUKHOBEHME U ypaBHEHHE CTOsIUEH BOJIHBL. CBONCTBA CTOSYMX BOJIH.
VYpaBHenue u u3otepmel Ban-nep-Baanbca. @u3nyeckuii CMbICT TOCTOSTHHBIX B ypaBHeHUU BaH-1ep-
Baansca. Kputnueckoe coctosiHue.

MNEPEYEHDb BOITPOCOB K DK3AMEHY (KOMIUIEKT KHUM Ne2)

KonTtpoabHo-usmepurtenabHblii MaTepuan Ne_1

OneKTpudecKue 3apsaasl U UX 2JIEMEHTapHbIE HOCUTEIHN. 3aKOH COXPaHEHUS JIEKTPUYECKOr0 3apsja.
Toueunsle 3apsanpl. 3akoH Kynona.

DHeprus MEeKTPOMarHuTHOU BOJIHBL. Bexktop YMoBa-IloitHTnHra. UHTEHCMBHOCTH
3JIEKTPOMATHUTHOM BOJIHBI.

KoHTpoJbHOo-u3MepuTeabHbIH MaTepua Ne_ 2



1. ITonsiTue 00 snexTpudeckoM nosie HanpspkeHHOCTh 3nekTpudeckoro nous. [lone ToueuHoro 3apsa.
JIunun  HanpspkeHHOCTH. [IpUHIMI Cyniepro3uLnH.

2. IlepBas u BTOpas runote3sl Makcpesuia Kak 000011eHIe TEOPEM O LIUPKYJISALUN HAPSHKEHHOCTH
AJIEKTPUYECKOTO U MAarHUTHOTO MOJIEH.

KoHuTpoJsbHo-u3MepuTeabHbIi MaTepuai Ne_3
1. TToTok BeKTOpa HANPSHKEHHOCTH JIeKTpru4eckoro mnoiisi. Teopema ["aycca-Octporpaackoro.
2. Tok cmemenus. Cucrema ypaBHeHU MakcBenia B HHTETpaibHOM (hopme. VX duzmueckuii CMBICI.

KonTtpoabHo-usmMepurteabHblii MaTepuan Ne_4
1. IloreHuman u pa3HOCTb NOTEHLIMANIOB. [loTeHIIMAT OIS TOYEUHOTO 3aps1a. DKBUIOTEHIUAIbHbIE
IIOBEPXHOCTH.
2 . CBobopHbIe He3aTyXalOUIME U 3aTyXalolue Kojebanus B konebdareabHoM KoHType. Popmyra
TomcoHa.
KonTpoabHo-u3MepuTeabHblii MaTepuana Ne_5
1. CBsi3p MEXly HAIPSPKEHHOCTHIO U OTEHLIMATIOM 3JIEKTPOCTaTUYECKOTO MOJIS.
2. "3akon Oma" aJis yyacTka [enu MepeMeHHOro TOKa C CONPOTUBICHUEM U eMKOCThio. CaBur a3
MEX1y TOKOM U HallpsDKEHUEM JJIs 3TOro citydas. EMKOCTHOE conpoTHUBIIEHUE.

KonTpoabHo-u3MepuTeabHblii MaTepuan Ne_6
1. HanpsukKeHHOCTh 3JSKTPHUECKOTO MOl OSCKOHEUHON paBHOMEPHO 3apsyKEHHOM TUIOCKOCTH.
2. "3akon Oma" JuIs y9acTKa IETH MEPEeMEHHOTO TOKA C CONPOTUBIICHUEM, U HHIAYKTUBHOCTEIO. CIBUT
(a3 MEeKIy TOKOM U HANIPSDKEHUEM JUIs 3TOTO ciydasi. MTHIYKTHBHOE CONPOTHUBIICHHE.

KoHnTpoabHo-u3MepuTeabHblii MaTepuan Ne_7
1. Dueprus snekTpudeckoro nois. O6beMHas MIOTHOCTh SHEPTUU DIIEKTPUUECKOTO MOJIS.
2. CoiicTBa (eppOMarHeTHKOB; TEMIIEpaTypHasi 3aBUCIMOCTh HAMarHU4€HHOCTH, KPHBAsI
HaMarHW4MBaHUs, METIs TUCTEPE3HCa, aHU30TPONUS MAarHUTHBIX CBOMCTB.

KonTpoabHo-u3mepureabHblii MaTepuas Ne_8
1. DnexTpuyecKuil AUIOIb: MOJI€ AUIOIS HAa €r0 OCH U Ha NIEPIIEHUKYJIISIPE K €ro Cepe/lnHe.
2. 2. MarautHoe 1oJjie B BemecTse. MoseKyspHble TOKU AMIiepa.

KonTpoabHo-u3mepurenabHblii MaTepuaa Ne_9
1. Bektop nosisipu3aniuy AU3JIEKTPUKA U €0 CBSI3b C MOBEPXHOCTHOM IJIOTHOCTBIO CBSI3AHHBIX 3apSI0B.
2. ITapamarHeTk BO BHEIITHEM MarHUTHOM TtoJie. [lapamarHuTHas BOCIPUUMYHBOCTBG. 3akoH Kropw.

KonTpoabHo-u3mepurebHbiii MaTepuan Ne_10
1. PaGora B anekTpocTaTuyeckoM nose. [loTeHnnanbHbli XapakTep 3JIeKTpOCTaTHYECKOTrO TOJI.
2. ATom B MarHuTHOM 110J1€. JlapmopoBa nperieccus, Teopema Jlapmopa. JlnamaraeTusM.

KonTpoabHo-u3mMepurebHbiii MaTepuana Ne_11
1. Teopema ["aycca nist 21€KTPOCTATUYECKOTO OIS B UDJIEKTPUKE. BEKTOp AIeKTpUUYecKOl HHIYKIIUH.
JusnexTpudeckas BOCIPUUMYUBOCTD U JIUDIIEKTPUYECKAs IPOHULAEMOCTb.
2. MarautHbIe cBoiicTBa aroMa. OpOUTaIbHBIN U CTMHOBBI MAarHUTHBIE MOMEHTBI DJIEKTPOHA.
MarHuTHbBII MOMEHT aTOMA.

KonTpoabHo-u3mMepurebublii MaTepuana Ne_ 12
1. IIeezoonextpuku. [Ipsmoit u oOpaTHbIi be303(PPexT. CerHeToINEKTPUKH.
2. Teopema 0 HUPKYISALMN BEKTOPAa MHIYKIMU JJIs1 MAarHUTHOTO IOJIA B BenlecTBe. Bekrop
HaNpsHKEHHOCTH MarHUTHOTO 10Jisl. MarHWTHast BOCIIPUMMYUBOCTS M MarHUTHAsI TPOHHUIIAEMOCTh



KoHTpoJibHO-n3MepuTeIbHbII MaTepuag Ne_ 13
1. [TocTostHHBIH AeKTpUYecKuid TOK. Cuiia u mimoTHOCTh Toka. Ctoponnue cuibl, D/C.
2. IloTok BekTOpa MarHUTHOM MHAYKIMH. Teopema ["aycca-OcTporpaackoro aJisi MarHUTHOTO OIS,

KonTpoabHo-usmepurteabHblii MmaTepuaa Ne_14
1. 3akon Oma mist yuactka renu 6e3 IJ1C, nns yuactka nenu ¢ 9JC u 17151 3aMKHYTOH 11eNn
IMOCTOSHHOTO TOKa.
2. SIBnenue snekrpoMarautHor nHAyKnuK. 3akoH ®apanes mis DJ1C unaykmuu. [Ipaswmio Jlenma.

KouTposbHo-u3mMepuTeabHblil MaTepuai Ne 15
1. [TonoxeHus KIaCCUUECKOU FIEKTPOHHOM TEOPHUH MPOBOAUMOCTH METAJLIOB. 3akoH Oma B
nuddepennmanbHol hopme (BBIBOT).
2. MaruuTHOe B3auMOJICHCTBHE MapaJUIeIbHBIX TPOBOIHUKOB ¢ TOKOM. Ennnuna cunbl Toka (CH)

KonTpoabHo-u3mMepurebublii MaTepuana Ne_16
1. Dnextpuueckoe nojue B Au3IeKTpuKe. YpaBHenue Kiaysuyca-MocoTTu 11 HEOJIAPHBIX U MOJISPHBIX
JIUDJIEKTPUKOB
2. 3akoH buo-Capapa-Jlamaca. MarauTHoe 1mose npsiMoro Toka.

KonTpoabHo-usmepurteabHblii MaTepuaa Ne_ 17
1. Tlonsapuzaius AUAIEKTPUKOB U €€ OCHOBHBIE BUbI. BekTop mossipu3zanuu (ONnpeesieHue) U ero CBs3b
C BEKTOpaMH HaNpsHDKEHHOCTH U UHIYKLIUHU 3JIEKTPUYECKOTO TOJIA.
2. TloHsATHe 0 MAarHUTHOM TToJie. BekTOp MarHuTHOW MHAYKIHH. [[pHHIIATT CYTIePIIO3UIIHH.

KoHTpoJibHOo-u3MepuTeibHbIi MaTepuaa Ne_18
1. TlonsiTHE O KBAaHTOBOU TEOPUHU MPOBOAUMOCTH METANIOB. DHEpreTUUECKUe ypOoBHU. Y poBeHb depmu,
sHeprus Oepmu.
2. Meramibl, TUAIEKTPUKU, COOCTBEHHBIE U IPUMECHBIE TOTYTIPOBOJHUKH, UX TPOBOAUMOCTH C TOUKHU
3peHUs 30HHBIX [IPEICTABICHUM.

KoHTpoabHo-u3MepurebHblii MaTepuan Ne_19
1. BeiBog 3akona Jlxoyns-JIeHa B KJlacCHYECKOM 3JIEKTPOHHOM TEOPHH MPOBOIUMOCTH METAIIJIOB.
2. I[I/IaMaFHGTI/IK BO BHCIITHEM MAarHuTHOM II0JI€C. I[I/IaMaFHI/ITHaﬂ BOCIIPUUMYUBOCTDH

KonTpoabHo-u3mMepurebHbiii MaTepuan Ne_20
KoHTakTHas pa3HOCTh MOTEHLIMAIOB, IPUYUHBI €€ BO3HUKHOBeHMs. TepmoI/IC.
2. MarsuTHoOe ToJjie IBIKYIIETOCs dEeKTpUIecKoro 3apsaa. Ee ocooenHocTH

=

KonTpoabHo-u3MepurebHbIi MaTepuana Ne_21
1. IIpoBOAHUKHU B AJIEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PAaBHOBECHS 3aps0B B IPOBOTHHKE.
DneKTpuueckas eMKOCTh YEMHEHHOTro poBoAHMKa. KoHaeHcaTopbl. DHEprusi yeJMHEHHOTO
3apsKEHHOTO NTPOBOJHUKA.
2. VICTOYHHKH IMOCTOSSHHOTO MarHUTHOTO TOJIs. 3aKOH AMItepa. BeKTOp MarHUTHOW WHIYKIIUH.

KoHTpoabHO-u3MepuTe/bHbIH MaTepuan Ne_22
1. IloBenenue qumnosis BO BHEIIHEM OJJHOPOJIHOM 3JIEKTPUUECKOM I0JIE.
2. Pabora B MarHuTHOM MoJsie. O6beMHast MJIOTHOCTh SHEPTUM MAarHUTHOTO TIOJISL.
KoHTpoabHo-u3MepuTebHbIi MaTepuana Ne_23
1. [lepemeHHBI# STEKTPUUECKUM TOK. Y CIIOBHE KBA3UCTAIIMOHAPHOCTH. METO/1 BEKTOPHBIX THarpaMM.
3akoH OMa 71 IOJTHOM LIENU EPEMEHHOTO TOKA.
2. B3amMOCBS3b JEKTPUUECKOTO U MArHUTHOTO TTOJICH.



KouTposbHo-u3MepuTeabHbIi MaTepuai Ne 24
1. JIBoiictBenHas npupona IC unaykuuu. BuxpeBoe anexkTpuueckoe nojie. MakcBeuIoBCKast
TPAKTOBKA SIBJICHUS 3JIEKTPOMArHUTHOM HHAYKIUH.
2. MarauTHbBI MOMEHT BUTKA C TOKOM H €T0 MOBEACHNUEC BO BHCIIHEM OJJHOPOJHOM MArHMuTHOM I10JIC.

KoHnTpoabHo-u3MepuTebHbIi MaTepuan Ne_25
1. Teopema o HUPKYAALMU BEKTOPAa MAarHUTHOM MHIAYKIIMHU JUIsI MArHUTHOTO 1101 B BAKYyMe.
2. JleficTBHEe MarHUTHOTO TTOJISl HAa IBYDKYIITUICS dyekTpruaeckuit 3apsa. Cumna JlopeHiia u ee CBoiCTBa.

KonTposbHo-u3MepuTeabHbIi MaTepuai Ne 26
1. CnencrBus u3 Teopun Makcsena. DJIeKTpOMarHuTHbIE BOJIHbI. [ll1ockas MOHOXpomaTHuyecKas
3JIEKTPOMAarHUTHAas BOJIHA, €€ YPABHEHHUE U OCHOBHBIE CBOMCTBA.
2. IlonsiTHE 0 pe30HaHCe HANPSKEHUH B IOCIEI0BATEIBHOM LIENH MEPEMEHHOTO TOKA.

MNEPEYEHB BOITPOCOB K DK3AMEHY (KOMIUIEKT KHM Ne3)

KonTtpoabHo-usmepurteabHblii MaTepuan Ne_1
1. WHrepdepeHiuss cBera W €€ OCOOCHHOCTH. YCIOBUS WHTEP(EPEHIIMOHHBIX MAaKCHMYMOB U
MHUHHUMYMOB
2. Dddexr Komnrona. 3akoHbI COXpaHCHHS SHEPTUU M HUMITYJIbCA TIPH YIPYTOM COyIapeHuu (HOTOHA H
3JIEKTPOHA.

KonTpoabHo-u3mepureibHblii MaTepuan Ne_2
1. Unrepdepenius npu oTpaxeHUH OT TOHKUX MiacTuH. [loteps momyBonHbl pu oTpaxenuu. [lonaHas
ONTHYECKask Pa3HOCTb XOJ1a.
2. YpaBHeHue DifHuTeHa 11 BHemHero goroapdexra

KonTpoabHo-u3mepureibHblii MaTepuaa Ne_3
1. Tlonocel paBHOrO HaKJIOHA U MOJO0CKI paBHOM TonuHbL. Konbia HetoToHa.
2. OcHOBHOE ypaBHEHHUE paJMOaKTUBHOIo pacnaja. [locrosiHHas pacnana u ee GU3MUECKUI CMBICI.
Ilepnon nomypacnaaa.

KonTpoabHo-u3mepureibHblii MaTepuana Ne_4
1. IlpuuMHBI HEKOTepEHTHOCTH €CTECTBEHHBIX HCTOYHMKOB cBeTa. (CrnocoObl OCYyIIECTBICHUS
KOT€PEHTHOCTHU B ONTHUKE - IPUMEPBHI.
. TopMo3HOE M XapaKTepUCTUUECKOE PEHTTEHOBCKOE H3llyueHue. 3akoH Mo3snu

N

KonTtpoabHo-usMepuTeabHblii MaTepuan Ne_5
. [lpumenenns uHTephepeHIIH.
2. ®otonbl. Macca u uMityinisc poTtoHa. [laBneHne cBeTa

[EN

KonTpoabHo-u3MepurteabHblii MaTepua Ne_6
Hudpaxius cera. [Tpuniun [oiirenca-®penens. 3oub1 OpeHerns.
. KBaHTOBBII XapakTep TeroBoro usnydeHus. @opmyna [nanka 1is TENI0BOro U3Iy4eHUsI.

N =

KonTpoabHo-u3MepurteabHblii MaTepuaa Ne_7
Judpakius B mapajiebHbIX Jy4axX Ha OJHOU IIeNu.
. ®opmymna Panes — J[>xuHca 11 TEMII0BOTO U3MydeHUs. Y abTpaduoneToBas «kaTtacTpoday

N =

KonTpoabHo-u3MepuTeabHblii MaTepuaa Ne_8
. JudpakunonHas pemerka. Y cioBUs JUPPAKLIUOHHBIX MAKCUMYMOB 1 MUHMYMOB

[EEN



2. AOCOIOTHO YEpHOE TEJIO U 3aKOHBI €T0 TEIUIOBOTO M3Ty4eHHS.

KonTpoabHo-u3mepureibubiii MaTepuaa Ne_ 9
1. Judpaxus pertreHoBckux tydeit. @opmyna Bynbda-bparros.
2. TennoBoe U3JTy4yeHHUE U €r0 paBHOBECHBIN XapakTep. M3iyuaTenpHas ¥ MOIIOIATeNIbHAs CIIOCOOHOCTH
TeJa, JHEPreTU4eCKask CBETUMOCTb.

KonTpoabHo-u3mMepurebHbiii MaTepuan Ne_10
1. Jlucnepcus cBera. HopmanbHas u anoMmanbsHas aucnepceus. [lokazarens aucnepcun
2. TeroBoe uznyuenue. 3akoH Kupxroda. @ynknus Kupxroda u ee puzndeckuii CMbICI.

KonTpoubHo-usmepureabHblii MaTepuaa Ne_11
1. OcHOBBI KJTACCHUUECKOM 3JIEKTPOHHOU TEOPUH JTUCTIEPCHUHU.
2. UckyccrBennas anuzorpomnus. Iddext Keppa (MCKkyccTBEHHOE JBOMHOE TydenpeIoMIICHUE)

KonTpoabHo-u3Mepurebublii MaTepuana Ne_12
1. ITornomenue cBera. 3akoH byrepa — Jlam6epra. Koadduruent nornouieHus u ero Gpusndeckuii
CMBICIL.
2. [lonsipu3anus cBeTa MpH OTPaKEHUH OT TUAJIEKTpUKa. 3akoH bprocrepa.

KoHnTpoJibHo-u3MepuTeibHbIii MaTepuaa Ne_13
1. CocraB u XapaKTEpUCTUKU aTOMHOTO sizipa. JleeKT Macc u SHEprus CBA3M aTOMHOTIO S/Ipa.
2. JIBoiiHoe myuenpenomiienne. OnTuyeckas och U rliaBHas MIOCKOCTh OJJHOOCHOTO KpHUCTaJLIa.
OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIH JTyud. [1010KUTEIBHBIE U OTPULIATEIBHBIC KPUCTAILIIBL.

KoHTpoJibHo-u3MepuTeibHbIi MaTepuaa Ne_14
1. [Monsipuzanus cBera. EcTecTBeHHBIN U OJIApU30BaHHBINA cBeT. Buabl nonspuzaruu. [lonspuszatop u
aHanmu3arop. 3akoH Maitoca.
2. Bunsl paqnoakTHBHOTO pacmana. Anbda-paciaj, ero ypaBHeHHE U XapaKTePUCTUKH.

KonTposbHo-usmepurebHblii MaTepuaia Ne_15
1. Kiaccuueckue npenctaBieHus O B3aUMOAECHCTBUU CBETA C BEIIECTBOM.
2. [B-pacman, ero BUJbl M ypaBHEHUs. DHeprus B->nekTpoHoB. HelTpuHo.

KonTpoabHo-u3mMepurebublii MaTepuana Ne_16
Hudpakius B chepudecknx BoHax (qudpaxius OpeHens) Ha KPYriioM OTBEPCTHH U KPYTJIOM JIUCKE.
2. Cnextp aroma Bogopojaa. CriekTpaibHble 3akoHOMepHOcTH. O000menHas Gpopmyrna bamsmepa.
[Tocrosinnas Punbepra.

=

KonTpoJsbHo-usMepuTebHbIil MaTepuaa Ne_17
1. Tlonmy4eHue M aHANN3 IUTUNTUYECKH MOJISIPU30BAHHOTO cBeTa. YacTHbIE BUABI SJUTUITUYECKON
HOJISIPU3ALINY.
2. OCHOBHBbIE CBOWCTBA SIIEPHBIX CHIL.

KoHTpoabHo-u3MepurebHbIi MaTepuana Ne_18
Hudpaxius B cheprudeckux BoiaHax (qudpakius Openens) Ha KpyTriaoM JTUCKE.
2. Teopus atoma Bogopoza o bopy. [Tocrynarsr bopa. Iloctosinnas Pun6epra B reopun bopa.

=

KonTpoabHo-u3mepurebubiii MaTepuan Ne 19
1. Kpucranmuueckas mIaCTUHKA MEXy HNOJSPU3aTOPOM U aHanu3zatopoM. HTepdepenmms
MOJIAPU30BAHHBIX JIydell B MOHOXPOMATHUYECKOM CBETE.
2. Tlonsartue o saepHBIX peakiusx. TernnoBoi AP GeKT saepHOi peakiuu.



KouTposbHo-u3mepuTeabHblii MaTepuai Ne 20
1. Tlpupona oNTUYECKONW aHW3OTPOIMH U MPOUCXOXKICHHUE TBOWHOTO JIYUCTIPEIIOMIICHUS B OJHOOCHBIX
KpucTauiax. [1010KuTeNbHBIC U OTPUIATEIbHBIC KPUCTAILIBI
2. [lonsiTre 0 sAaepHBIX peakiusax. TemioBoit 3hdeKT saepHoit peakiuu.

KoHnTpoabHo-u3MepurebHbIi MaTepuana Ne_21
1. JludpakumoHHas pemeTka Kak clekTpaiabHbli npubop. [ucnepcus U paspeniaronas cnocoOHOCTh
T(PPaKIUOHHON PELIETKH.
2. Ilpupojna aaepHBIX CHUJ. T — ME30HbI, KAK HOCUTEIN B3aUMOJICHCTBUS MEXY HYKJIOHAMH.

KoHTpoabHO-u3MepuTe/bHbINA MaTepuana Ne_22
1. Danmmncoubl Iy4eBBIX CKOPOCTEH B OJJHOOCHBIX kpucTaiax. [Toctpoenus [toiirenca mist
OJIHOOCHBIX KPHCTAJUIOB.
2. KopmyckynsipHO-BOJIIHOBOM Tyanu3M cBeTa U MUKpouacTHll. Boiusl ge-bpoiins u ux coiicTsa.

KoHnTpoJibHo-u3MepuTeibHbIii MaTepuag Ne 20
1. BonnoBoi nakert. ['pynmoBasi ckopocTs BostHEL. DopMmyia Pasest muist pa3oBoii u TpyImoBoi
CKOpPOCTH.
2. DreMeHTapHbIe YacTUIlbl. YeThipe Trma (pyHIaMEeHTaIbHBIX B3aUMOICHCTBUN B IPUPOJIE, HX
CpaBHHUTEJIbHAS XapaKTEPUCTHKA.

OnucaHue KpUTEepHeB U WIKAJIbl OEHUBAHUA KOMIIeTEHUH (pe3yJIbTaTOB 00yUeHusl) PU MPOMeKYTOUHOI
aTTecTAlMMH

OTImuHo 3HaHue BceX (PU3MYECKMX 3aKOHOB U SBJICHMH B 0OBEME IMPOCITYIIAHHOIO
Kypca.  YMenuwe  BbIBOOUTH  ¢Gopmynbl.  CrnocoOHOCTH  CBOOOIHO
OPUEHTUPOBATHLCS BO BCEM MaTepHale.

Xopouo 3HaHMe BceX (PU3MUECKHUX 3aKOHOB U ABJIEHUI B 00beMe MPOCIYIIaHHOTO
Kypca..YMeHue BBIBOJIUTH bopMybI. CriocobHOCTh CBOOOIHO
OpPUEHTHPOBATHCS BO BceM MaTepuaie. Bo3MokHbI HEOONbIINE HEAOUYETHl U
HETOYHOCTH IIPU BBIBOAE (OpMYII.

VI0BIETROPHTETHHO 3HaHHe OCHOBHBIX (DU3MUECKUX 3aKOHOB U ABJIEHUH B 00BbEME MPOCITYILIAHHOTO
Kypca.

HeynoBaerBoputeibHo | He3HaHuEe OCHOBHBIX 3aKOHOB (PM3MKH, (PU3UYECKOTO CMbICIA (PU3MUECKHX
BEJIMYMH U UX €IUHMI] U3MEPEHUI

Onucanue TeXHOJOTUH IMPOBECACHUSA.

[TpomexxyTouHasi aTTecTamusi IPOBOJUTCS B COOTBETCTBUU ¢ [lomokeHneM 0 MPOMEXYTOYHOU
aTTECTAIlMU 00YJArOIIUXCS TI0 MPpOTrpaMMaM BBICIIETO 00pa30BaHMS.
KOHTpOTbHO-U3MEPHUTENBHBIE  MaTepUANbl  MPOMEXKYTOYHOM  aTTecTallik  BKIOYAIOT B cebd
TECOPECTUUCCKHUEC BOIIPOCHI, ITO3BOJJIAOIINEC OLCHUTE YPOBCHD IMOJTYYCHHBIX 3HaHUH.
Kputepuu olieHnBaHUs IPUBEICHBI BHIIIIE.
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