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0. lean u 3a1a4u y4eOHOI M CHUTITHHBI

Lenvio yuebHOU Oucyuniunvl sgnsemcs HOPMUPOBAHHE y CTYACHTOB €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa Ha OCHOBE 0a30BbIX 3HAHH 10 (PyHIAMEHTAIBHBIM pa3/esiaM (PU3UKH.

3aoauamu yuebHOU OucyuniuHvl AGNAOMCA. OCBOCHHUE TaKUX pa3[enoB (PHU3MKH, KaK MEXaHHKa,
MOJIEKYJsipHasi (HU3UKa, DIEKTPOJMHAMHUKA, ONTHUKA, OCHOBHI aTOMHOM W siIepHOW (U3UKH, yMEHHE
UCIO0JIb30BAaTh TEOPETUYECKHE 3HAHUS (U3MUYECKUX 3aKOHOMEPHOCTEH MPH OOBSICHEHHH XUMUYECKHX
SBJICHUW, YMETh MPUMEHSTh NMPAKTUYECKHE HABBIKU, MOJYYEHHBIE B XOJE BBHINOJHEHHS (DU3MUECKOTO
MpaKTUKyMa, TMpu paboTe CcO CHEeNHaTU3UPOBAHHBIM 000OpyIOBaHWEM B HpodeCCHOHATHHOU

JEATEIbHOCTH.
10. Mecto yueOHo# aucuumuHbl B cTpykrype OOII: JlucuuninuHa oTHOCHUTCS K 0a30BOM 4YacTH

bnoka 1 nmporpammsl cienmanutera 04.05.01 — @ynnameHTanbHas U NpUKIa Has XUMHUS
TpeGoBanusi K BXOAHbIM 3HAHUSAIM, YMEHMAM U KOMIIETEHIHUAM: 00y4aromuiicss JOJDKEH B IMOJHOM
o0beMe 3HaTh IIKOJBHBIN KypC (PM3UKH, YMETh peliaTh NpocTeiue Gu3nieckue 3a1auu.
JMCUMIINHBI, JIs KOTOPBIX JAaHHAsl AMCHUILUIMHA SIBJISIETCSl NMpeAlecTBYIONIe: KBaHTOBas
MeXaHHKa, (pu3nyeckas XUMusl, TUCIMUILTMHBI TPOPECCHOHATBLHOTO LIUKJIA.
11. Tlnanupyemble pe3yJbTAaThl 00yYeHHS MO JUCHHUILINHE/MOAYJII0 (3HAHUS, YMEHUSl, HABBIKH),
COOTHECEHHbIe ¢ IUIAHMPYeMBbIMH PpPe3yJIbTATAMH OCBOEHHMsI 00pa30BaTe/IbHONH MPOrpaMMbl
(KOMIeTeHIIUSIMM BBINTYCKHUKOB):



Kon Ha3zBanue Ko | Unentn [TnarupyeMble pe3ynbTaThl 00yICHHUS
KOMIIETEHIUU n | ¢dukaro
P

OIIK- | Cnocoben 3HaTh: (yHAaMEHTAJIbHBIC pa3Zeibl bu3uKu

4.1 IUTAHUPOBAThH PabOTHI (MexaHuKa, MOJIEKYJIIpHast ¢duzuka u
XUMHYECKON TEPMOJIMHAMMKA, 9JIEKTPOJAMHAMUKA, BOJHOBas U
HaIPaBJIEHHOCTH, KBAHTOBasl OINTHKA, OCHOBbl aTOMHOW U sIIEPHOMU
o0OpabaTeIBaTh U bu3nKn).

UHTEPIPETUPOBATH YMeTh: maHupoBaTh pabOThl HUCCIIENOBATEIbCKON
IIOJTy4YECHHBIE HaIIPaBJIEHHOCTH, 00pabarbIBaTh u
pe3yabTaThl ¢ UHTEPIPETUPOBATh  MOJYYEHHbIE  PE3YyIbTAThl  C
HCII0JIb30BAHUEM UCIIOJIb30BAHUEM TEOPETUYECKUX 3HAHUM  PpeIIeHHs
TEOPETUYECKUX 3HAHUN duznyeckux 3anad.

U IPAKTHYECKUX Bnagets: HaBbIKaMU aHaym3a buznyecKkux
HAaBbIKOB PELICHUS IPOLIECCOB, MUMEIOLINX OTHOLIEHHE K
MaTEeMaTHYECKUX U poeCCUOHAIBHON e TEHLHOCTH.

(buznueckux 3aaay

OIIK- | O6pabarbIBaeT 1aHHBIE 3HaTh: OCHOBBI TEOPHH OIIMOOK N3MEPEHHUIL.

4.2 C UCTI0JIb30BaHUEM YMmeTs: NPUMEHSTh  NPAKTUYECKHE  HaBBIKW,
CTaHJIapPTHBIX CIIOCOOOB MOJIyYEHHbIE B XOJI€ BBINOJHEHUS (PUINYECKOTO
anmnpoKCUMaIuU MpaKTHKyMa c MIPUMEHEHHEM METO/I0B
YHCIIEHHBIX KOMITBIOTEPHON 00pabOTKH.

XapaKTePUCTUK Bnaners: METOIMKOH 00paboTku JTAHHBIX
JKCIIEUMEHTA

OIIK- | UnTepnperupyet 3HaTh: OCHOBHBIC (PH3UYECKHE 3aKOHBI MEXAHHKH,

4.3 pe3ynbTaThl MOJICKYJSIPHON (PU3UKH, SJEKTPUYECTBA, ONTHKH M
XUMHYECKUX aTOMHOM (U3HKHU
HaOJIFOIEHUH C VYMeTh:  HUCHOJB30BaTh  TEOPETUYECKUE  3HAHUSA
HCIOJIb30BaHUEM bu3znyecKkux 3aKOHOMEpPHOCTEH TMpu OOBSICHEHUH
(bu3HYECKUX 3aKOHOB U XUMHYECKUX SIBJICHUM.

MIpe/ICTaBICHUM Bnazners: MeTonukaMu aHanu3a W 0000IIeHUs TPH

HHTEpIIPpETAlluN Ha6J'II-OI[aeMBIX SIBIICHHI.

12. O6beM IUCUMILIMHBI B 3a4€THBIX equHuIax/gyacax — 14 /504

®opmMa NIPOMEKYTOYHON ATTECTALUM: 3a4eT C OLEHKOI, IK3aMeH

13. TpyaoemMkocTh 10 BUAaM yuieOHOH padoThl

TpynoeMKocTh (4achr)
Bun yuebHoit paboThl Beero ITo cemecTpam
2 ceMm. 3 cem. 4 cem.
AyIuTOpHBIE 3aHATHS 242 68 102 72
B TOM YHCIIE: Jlexuu 104 34 34 36
JlabopatopHbie 138 34 68 36
CamocrostenbHas paborta 154 40 78 36
dopma NPOMEKYTOUHON 72 3auer c Sxczamen — 36 3a4der ¢ OLEHKOU
aTTecTalluu OLIEHKOM Ok3ameH — 36
Uroro: 468 108 216 144

13.1 CoaepskaHue AMCUHUILINHBI

Ne
n/

HaumenoBanue pazzgena
JUCLHUILINHEI

ConepmaHHe pasaciita IMCHUILUTAHBL




1. JEKOIUH
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Mexanuka.
Mexannueckue
KO0JI€0aHUS M BOJHBI.

Tema 1. Bpenenue. KuneMaTuka ¥ AHHAMHMKA MATEPUAILHOM
TOYKH.
IIpenmer u 3amaum ¢u3uku. MecTo (QHU3UKH B €CTECTBO3HAHHH.

Metonsl  ¢usmueckoro  uccienoBaHus.  Du3MUEeCKHEe  MOJEIH.
du3ndecKue BeIUYUHBI U UX U3MEPEHUSL.

OTHOCUTENBHBIN XapaKTep MEXaHM4ecKoro nBikeHus. Cucrema
orcuera. KpuonmHeiiHOe nBM)KEeHHE. BekTopbl nepemenieHus,
MTHOBEHHOM  CKOPOCTM WM MTHOBEHHOTO  YCKOPEHHS  TIpHU
KPUBOJIMHEHHOM JBUKEHUU. BexTopsl HOPMAaJIBHOTO u
TAHTE€HIIUATFHOTO YCKOPEeHMM. JIBMKEHHWE TOYKH 10 OKPY>KHOCTH.
BekTops! yrioBoil CKOPOCTH U YIJIOBOTO ycKopeHHus. CBSi3b MEXKIY
BEKTOpPaMU JIMHEWHOM U YTIJIOBOM CKOPOCTH.

[TepBriit 3axkoH Heiorona (3akoH mHepruu). Cuma. Macca. Ummynbe
tena. Bropoil 3akoH Hptotona. Mmnynbc cuibl. 3aKOH H3MEHEHUS
umnysbca tena. Tpetuil 3akoH HetoroHa. OCHOBHOM 3aKOH AMHAMUKH
JUIS CUCTEMbl MaTepHaIbHBIX TOYEK (CHUCTEMBbl TeJ). 3aMKHYTbIE
CHUCTEMBI. 3aKOH COXpaHEHUS UMITYJIbCa.

Pabora cunel. Kunetmueckass »Hepruss U €€ CBs3b ¢ pabOTOil.
[loreHnmaneHble CwiIbl, paboTa B T0J€ MMOTEHIUAIBHBIX CHIL
[TorenumansHas sHeprud. CBs3b CWIbI C MOTECHIHAIBHON SHEPrUEH.
[Tonstue rpamuenTta ckamsapHoil ¢yHKIuU. [loTeHIMaNBHBIE KPUBHIC.
VYcnoBue paBHOBECHS TeJl. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.
Tema 2. MexanuKa TBEPIOro Tea

Bpamenue abcomOTHO TBEPAOTO Tela BOKPYT HETOJBM)KHOW OCH.
MomeHT cuiibl. MOMEHT HMHEPIMU MaTepUaibHOW TOYKH U Teja.
MomeHT umnyibca TOYKH W Tena. OCHOBHOM 3aKOH JUHAMHMKH ISt
BpalaTEIbHOTO JBW)KEHHS. 3aKOH COXPAHEHHMSI MOMEHTA MMITYJIbCA..
Kunernueckas s3HEprus Bpallaromerocs Tena.

Cunpl  ympyroctu. Mexanuueckue AepopMmanuu, YIOpyrue Hu
Heynpyrue nedopmanuud. OCHOBHbBIE BUABI YIPYTHX AepopMaruii.
Mexanudyeckoe HampspkeHue. 3akoH ['yka s gedopmanuid
pacTspKeHUs (CKaTHsl) U CIIBUTA. DHEPrus ynpyro aeGpopMUpoOBaHHOTO
Tena.

KBazuynpyrue cuisl.

Tema 3. KoneGanus i BOIHEI

VYpaBHeHHE  JOBWKEHHMS  JUII  OJAHOMEPHOTO  FapMOHUYECKOTO
OCHWIUIATOpPA. YpaBHEHHE TapMOHHMYECKOTO KOJIeOaHHsI U €ro
XapaKTepUCTUKU (aMIUIMTY/Aa, YacToTa, nepuon, ¢aza). CkopocTs H
YCKOpEHHUE npu rapMOHUYECKOM KoJeOaHuu. DHeprus
FapMOHHMYECKOTO OCHUIUIATOPA.

CrnoxeHre OJHOHANPABICHHBIX KOJNEOAHWN OJMHAKOBON YaCTOTHI
(meton BEKTOPBIX JMarpamm). Cnoxxenue B3aMMHO
NEPIECHIUKYISIPHBIX KOJICOaHHIA.

OnHOMEpHBIA OCHMIUISTOP C TPEHHEM. YpaBHEHHE 3aTyXarollUX
KoJIe0aHUM U ero XapakTepUCTUKU (aMIUTUTYa, IEPUO, AEKPEMEHT U
norapu@MHUUECKU TEKPEeMEHT 3aTyxaHus, KOd(hQUIMEHT 3aTyXaHWUs,
BpeMs pellaKcaiuu)

Breinyxxnennsie konebanus. Pesonanc. PezonancHas yacrora.
[IpogonpHble ¥ mONepeyHble BOJHBL. ~ YpPaBHEHUE  ILJIOCKOM
MOHOXpOMaTH4YeCKO  BOJHBL. BonHOBoe ypaBHenue. azoBas
CKOPOCTb BOJIHBI.




BOJIHBL. Y paBHEHHUE CTOsTYeH BOJIHBI. CBOMCTBA CTOSIYMX BOJIH.

1.2
1.3

MoaekyasipHast
(puszuka n
TePMOJIMHAMMKA

Tema 1. MojeKVIsAPHO-KHMHETHYECKAA TEOPUS WIEAJLHBIX TA30B

Pacnipenenenune mosekyn mo ckopoctsm DyHKuus pacnpenencHus u
ee ¢usnueckuii cmeici. Pacnipenenenne MakcBensia U €ro CBOMCTBA.
XapakTepucTUYECKUE CKOPOCTH MOJIEKYJI Ta3a.

WneanpHplii Ta3 BO BHEIIHEM CHJIOBOM Iojie. bapomerpuueckas
dopmyna. PacnpeneneHue MOJIEKYA MO TOTEHIMAIBHBIM SHEPTUSIM
(pactipenenennie bonbiMana) u €ro CBOMCTBA.

BryTpenHsis sHeprusi cucTeMbl, Kak (yHKIHUS COCTOSTHUSI. BHYTpeHH s
SHEPTHsl HWAeaTbHOrO Ta3a. Yucio cremeHe CBOOOIBI MOJIEKYI
Teopema bonpliMaHa 0 paBHOPACIPEACIICHUU SHEPTUU MO CTEIECHIM
CcBOOO/IBI.

Tema 2. OcHOBEI TEPMOIMHAMUKH

TepMmonuHamuyeckuii mnpouecc. PaBHOBeCHbIE W HEpPaBHOBECHBIE
COCTOSIHUSL M Tmpoueccel. Temmora u pabora, HMX OTIHYHE OT
BHYTPEHHEH dHeprun cucremsl. Kpyroseie mponeccel. Ilepsoe nauao
TEPMOIUHAMUKH.

O6parumbie u HeoOpatumbie mporecchl. [lukn Kapuo. Teopembr
Kapno. Bropoe Hauamo TtepMOAWHAMUKH U €ro (HOpMYITHPOBKH.
[ToBenenue sSHTponuM B OOpaTHUMBIX U HeOOpaTHMMBIX Ipoleccax.
[Tpunuun  Bo3pactanus oSHTponuu. HepaBenctBo  Kiaysuyca.
TepmoanHaMuueckasi BEpOSTHOCTb U €€ CBsI3b C SHTponuen (popmyna
bonbsiimana). CraTuctuyeckui CMBICIT BTOPOTO Hauasa
TEPMOJIMHAMHUKU. BHyTpeHHsi1 SHeprus, OSHTanblOus, CcBOOOJHAA
sHeprusi, noreHuan ['m66ca). Kanonnueckue ypaBHEHHUS COCTOSHUS
BemlecTBa. YpaBHenus [ub6ca-I'enpmroneia. OOmue KpuTepuu
TepMOIUHAMHUUECKON ycTohunBocTU. J(nuddys3us, TenaonpoBogIHOCT,
BHYTpPEHHEE TPEHHE — ypaBHEHUS, KOIPPHUIIUCHTHI.

Tema 3. PeanpHbIe raspl M KHIKOCTH

Cuiibl  MEXKMOJIEKYJISIPHOTO JIEMCTBHS, UX MPUPOAA U CBOMCTBA.
[ToTeHnmanpHass KpuBas  MEXMOJEKYISIPHOTO  B3aWMOJCHCTBUA.
VpaBHenue u wu3orepMbl Ban-nep-Baanbca. ®usnueckuil cMbICH
NOCTOSIHHBIX B ypaBHeHuMH  Ban-gep-Baanbca.  Kpurnueckas
TEMIIepaTypa, KPUTUYECKOE COCTOsSIHME. BHyTpeHHss1 3Heprus
peanbHOro rasa.

1.3

JIEKTPUYECTBO
MarHeTu3m

Tema 1. Bpenenue. DJeKTPOCTATHKA

Onekrpudeckue  3apsabl. 3akoH  Kymona.  HampspkeHHOCTB
IEKTPUUYECKOTO  moJiss.  JIMHUM ~ HanpsbKeHHOCTH.  [IpuHIMM
cynepnosuin. Teopema ["aycca-OcTporpaackoro.

PaboTta cuJl 3JIEKTPOCTATUYECKOTO TOJSI 1O TEPEMEHICHHUIO 3apsia.
Pa3HOCTh MOTCHIMAIOB W MOTEHIMAJ. ['palMeHT MOTEHIMAlla U €ro
CBSI3b C HANPSHKEHHOCTHIO TOJIS.




VYcinoBue paBHOBECHsI 3apsiioB B IMPOBOJAHMKE. OJIEKTPOEMKOCTbD.
Konpencaropsl, JHeprus 3JeKTpUUeCcKOro noJs

Onekrpuueckuit aunonb. [lone pumnons. IloBenenue npumosnss BO
BHewHeM nosie. Ilossipusanus nuanexkTpukoB U ee Buabl. [lone B
JUIEKTpUKe JluaniekTpudeckas MPOHULAEMOCTh U JUIIEKTpUYECKas
BOCIIPUMMYHUBOCTb. BEKTOp 3JIEKTpUYECKONW HMHIYKLUHH. YpaBHEHHUE
Kinayszuyca-Mocottu. [1be303mekTpruuectBo. CerHeTodIeKTpUYECTBO.

Tema 2. I1oCcTOSAHHDLI DAEKTPHYECKHIIT TOK
[IpoBognuku. IlocrosHHBINA 3nekTpuyeckuil Tok. Cuia U MIIOTHOCTh

toka. DJIC. 3akon Oma mns yyacTka U mNojHOWM 1enu. Pabora u
MOIIIHOCTb B IIETH MOCTOSTHHOTO TOKa. 3akoH [[xoyms-JIeHma.
Kinaccuueckast snekTpoHHass TEOpUsl MPOBOAMMOCTUA TBEPABIX TeIl.
3akon Oma B quddepennmansHoit hopme.

ITonsiTue O 30HHOM TEOpUHM MPOBOAUMOCTH. [lOTYNPOBOIHUKH.
CoOcTBeHHasi W TpPUMECHas MPOBOJAUMOCTU TOJYNPOBOJHUKOB, P-71
nepexos. Pabora BeIxoma »snekTpoHa u3 MeTtawia. KoHTakTHas
pa3HOCTh NOTEHHMAIOB. 3akoHbl Boapra. Tepmosnexkrpuyeckne
SIBJICHUSI.

Tema 3. IlocTOoIHHOE MATHUTHOE I

[TocrossHHOE MarHuTHOE noJje. 3akoH Amnepa. MHayknys MarHuTHOTroO
nons. 3akoH buo-Casapa-Jlamutaca.  IlpuHmmn — cymeprio3unuu.
MarnuTHoe TIOJIE TPSAMOTO H KPYroBOTO TOKOB. Teopema o
IUPKYJSAIMU BEKTOpa MarHUTHOW wHaykuuu. Teopema [aycca st
MarHuTHOTroO mnous. JIeHCTBME MAarHWTHOTO MOJS HA JIBMKYILIMICS
3apsia. Cuna Jlopennia. MarauTHoe 1osie ABMKYILETOCS 3apsaa.

Tema 4, DeKTPOMArHUTHAS MHIYKINS.

OCHOBHOUM 3aKOH 3JICKTpOMarHWTHOW WHAyKUWU. [IpaBumio Jlenua.
O®usnueckas npupoaa IJC wunaykuuu. BuxpeBoe snekTpuueckoe
noJie. CamouHykuusi. IHIyKTUBHOCTb. DHEPTUs MarHUTHOTO TOJISL.
Tema 5. Marnurnoe noje B BelIeCTBE.

ATOM B MarHuTHOM Toj€. MarHuTHbIA MOMEHT artoma. Bektop
HaMarHu4eHHocTU. HampspkeHHOCTh MarHUTHOTO mois. MarnuTHas
BOCIIPUUMYHUBOCTD u MPOHUIIAEMOCTb. Junamaruetusm.
[Tapamarnetuams.  ®deppomarnetusm. AHTHPEPPOMArHETUKH U

beppHuTHI.
Tema 6. DICKTPOMATHUTHEIC KONCOAHNA U BOJIHEBI

KonebarenbHblif KOHTYp. YpaBHEHUS COOCTBEHHBIX JJIEKTPHUECKUX
KojeOaHUN B KOHType. 3aTyxaroliue KoJjeOaHus, BbIHYXKICHHBIC
Kose0aHusi B KOHType. JloOpOTHOCTh KOHTYpA.

KBazucrammonapueie Toku. 3akoH Oma i 1enei nepeMeHHOro Toka
C OMMYECKMM COINPOTHBICHHEM, €MKOCTbIO, HWHJYKTUBHOCTHIO.
Pezonanc wnHanpsoxenmii. I'mmore3sl MakcBemia. Tok  cMmemieHus.
[lonnas cucrema ypaBHeHuid MakcBemia. DJIEKTPOMarHUTHOE TOJIE.
DNEKTPOMarHuTHbIE BOJIHBI U WX OCHOBHBIE CBOICTBa. IInoTHOCTH
MOTOKA YHEPTUU U UHTEHCUBHOCTD BOJIHBI.
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Ontnka wu aromHas
(puszuka

Tema 1.BoJIHOBEIE CBOICTBA CBETA
DnekTpoMarHuTHas npupoja ceera. lllkana snexTpoMarHUTHBIX BOJIH.

Pa3BuTure B3ris10B Ha NPUPOY CBETA.

Korepentneie ucrounuku cBeta. MHTEpdepeHIrs CBETOBBIX BOJH.
Crnioco6b1 HOJTyYEHUS UHTEpPEPEeHIIMOHHON KapTUHBI.
l'eomerpuueckas u onTuueckas pazHoOcTH Xxoaa. WurtepdepeHinus B
ToHKMX TuieHKax. Kousbna Hetotona. I[lpuMenenue — saBieHus
UHTEpPEPEHIINN CBETA.

[punnun Iolirenca-Openens. 3oupl Openens. udpakius Openens
oT mpocrermux mperpan. Hudpakuus OpaynHrodepa OT IICIH.
Hudpakmuonnas pemerka. Judpaknust pEeHTICHOBCKUX —JIydei.
EcrectBenHblli ¥ moaspu3oBaHHbIM  cBeT. [lomspusanusa npu
OTpaXXeHMM U npenomiieHun. 3akoH bprocrepa. Ilomspuzarop u
aHaimzatop. 3akoH Mamtoca. JIBoiiHOe JyuyenperIomJieHHE B
OJHOOCHBIX Kpuctamiax. Iloctpoenmst I'roiirenca. Ilomydyenue wu
aHAIW3  DJUIMINTUYECKH  MOJIIPU30BaHHOrO  cBera.  Omnruyeckas
aKTUBHOCTH. HopmanbpHast u anHoManibHast qucnepcenn. @opmyna Komrm.
DJIeMEeHTapHasl 3JEKTPOHHAs Teopus aucrepcud. BoJHOBOM maker.
I'pynnoBas ckopocts. @opmyna Panes.

Tema 2. KpanTopasi NpupoIa ceera

PaBHOBeCHBII XapakTep TEIJIOBOro u3nydeHus. McmyckarenpHas u
norjiomatenbHas cnocobHoctu Ten. 3akoH Kupxroda. 3akoHbI
M3Iy4eHus: a0coNfoTHO uepHoro Tema. Dopmyna Poanmes-J/xunca.
®opmyna Ilnanka s TemioBoro  u3nydeHus.  Onrtuueckas
nupomerpus.Macca, sHeprus u umnyiabc (otona. DPoTtodPdexT.
3akonbl (oTodddekra. YpaBHeHue OWHmITEHHA ia PoTodPdeKTa.
O¢pdext Komnrona.

Tema 3. Crpocnpe aToMa

Snepnas moznenb aroma. 3aKOHOMEPHOCTH aTOMHBIX CIEKTPOB. ATOM
Bojopoga mo bopy. Cepuanbubie ¢opmynsl. TopMmozHoe u
XapaKTEPUCTUUYECKOE  PEHTICHOBCKOE  M3IIyYEHHS. Crpoenue
ANEKTPOHHBIX 000JI0UEK aTOMA.

Tema 4. J1eMeHTEI alePHO QUINKH

CocraB u XapakTepuUCTHKH sapa. Macca um 3Heprus CBs3U sjpa.
[Ipupona spepHbix cwii. Mogenu sigep. PaguoakTUBHbBIE HU3IIydEHMS.
3akoH paauoakTUBHOro pacnaga. IlpaBuna cmemenus. lLlennas
peakuus. TepmosinepHas peakusi.

[Ipocreiimas knaccudukanus 3IEMEHTAPHBIX YacTHUILl. AHTHUYACTHIIBL.
@yH/1aMEHTAJIbHbIE CUJIOBBIE B3aUMOJCHCTBU.

2. JABOPATOPHBIE PABOTbBI

2.1

Mexanuka. Koaeoanus u
BOJIHBI

1. TexHuka 0e30MaCHOCTH TPH padoTe B JIaOOpaTOPHUSIX (PUZNIECKOTO
PaKTUKyMa.

. [lorpemnoctu u3MepeHuil U UX pacuer

. 3ydeHune 3aKOHOB MOCTYNATEIbHOTO IBUYKEHHS

. 3y4yeHune 3aKkoHOB JMHAMHUKH BPAILATENbHOIO ABHKEHUS

. I3y4yeHune 3aKOHOMEpHOCTEN yIpyroro yuapa.

Heynpyruii ynap.

VYrpyrue cBolcTBa TBEPABIX TeNl. 3aKoH I'yka.

Nzydenne cBOOOMHBIX KOIEOAHUH.

W3ydeHne cTosTunx 3ByKOBBIX BOJIH

2.2

Mouaekyasipas pu3ukKa
W TepPMOAHHAMHKA

. I/I3yquI/Ie T'a30BbIX 3aKOHOB.
. I/I3yquI/Ie TCIIJIOCEMKOCTH I'a30B.
. I/I3yquI/Ie BA3KOCTH Ia30B.

WN RO NDUTA WN




4. Onpenenenuie BA3KOCTH >KuaKocTedd Merogqom CTokca

5. H3y‘ICHI/Ie TMMOBCPXHOCTHOI'O HATAKCHUSA )KI/II[KOCTGﬁ 1 KallWJIJIAPHBIX

SIBJICHUMU.

2.3

DJIEeKTPUYeCTBO U
MAarHeTH3M

1. Texuuka Oe3omacHOoCTH TpuU paboTe ¢ BIEKTPOU3MEPUTENbHBIMU

npubopaMu
. I3ydeHue 31ekTpocTaTHIeCcKOoro Mos
. Omnpezenenre yenpHOro 3apsijia JIeKTPoHa

. 3mepeHne conpoTUBIEHUI MOCTUKOM Y UTCTOHA
. Tepmonapa. Onpenenenuie koaddunuenrta 3eedexa
. M3y4yenune cBOOOTHBIX AJIEKTPOMAarHUTHBIX KOJIeOaHM

OCoOoO~NO O WN

10. CnoxxeHne B3aMMHO TEPIICHIUKYISPHBIX KOIeOaHu|

. Omnpenenenue TemnepaTypHOro ko3¢ GuirenTa conpoTUBIEHNs METaJIOB

. AKTUBHBIE U PEAKTUBHBIE COMTPOTUBIIEHUS B LEIMIX MEPEMEHHOr0 TOKa
. I3ydeHue siBileHUs pe30HaHCa B KOJI€OAaTEIbHOM KOHTYPE

11. BonpramnepHasi XapakTepUCTHKA MOITYIPOBOJHUKOBOTO AHO/A

12. N3yuenue CBOUCTB (heppOMarHeTUKOB

2.4

OnTtuka u aroMHast
¢pusuxa

1. V3y4yeHue siBiieHHsI HHTEP(HEPEHIIUN CBETA.

2. Nnrepdepenyst B TOHKUX TieHKax. Konbia HetoToHa.

3. U3yuenue sinenus nudpakiiuy CBera.

4. V3y4eHune sSBICHNS MONSPU3AINY CBETA.

5. SIBnenne onTHYECKOW aKTUBHOCTH.

6. M3yuenue siBeHUs AUCIIEPCUU CBETA.

7. V3yueHue 3aKOHOB TEIIJIOBOI'O U3IYUYCHHUSI.

8. Uzyuenue sBnenus horodddexra.

9. OnpezieneHue MOKa3aTes MPEIOMIICHHS KUIKOCTEH.

10. M3y4eHue oNTHYECKUX CIIEKTPOB Pa3PEKEHHBIX Ta30B.

11. Onpenenenne mocrossHHOM [ Tanka.
12. OnsiT ®panka-Iepiia.

13.2 Temmsl (pa3aeibl) TUCHUNIMHBI U BUAbI 3aAHATHIH:

n/a

HanMmenoBanue TeMbl
JUCLHUILINHBI

Bubl 3aHTHI (KOJIMYECTBO 4acOB)

CamocrosTenbHas

Jleknuu JlaGopaTopubie paboTa

Bcero

Mexanuka.
Mexannuyeckue
KO0JIe0aHUA U BOJHEBI

Tema 1. Beeneunue.
Kunemaruka n
IUHAMHKA
MaTepuaIbHON TOYKH.

23

Tema 2. Mexanuka
TBEPJOTO TeNa

21

Tema 3. Konebanus u
BOJIHBI

19

MoaekyaspHas
(puszuka n
TePMOAMHAMMKA

Tema 1. MonexymsipHo-

16




KHHCTHYCCKAasd TCOPHUA
nacaJIbHbIX I'a30B

Tema 2. OcHOBBI
S | TepMOAMHAMUKHA 7 4 7 18

6 Tema 3. Peanbublie ras3el 3
U KUJKOCTHU

JIEKTPUYECTBO U
MarHeTH3M

Tema 1. Beenenue.
7 | Dnektpocrarrka 10 16 20 46

8 Tewma 2. TlocTtostHHBIHI 8
AIEKTPUYECKUNA TOK

18 16 42

9 Tema 3. IlocTostHHOE
MATHUTHOE MOJIE 2 6 6 14

Tema 4.
10 | DnekrpomarauTHAsS 3 6 8 17
WHTYKIHS

Tema 5. Marautaoe
11 | moxe B BemecTBe 4 6 6 16

Tema 6.
12 DJIEKTPOMArHUTHbHIE 7 6 12 o5
KOJIEOAHUS U BOJIHBI

OnyuKa W aToMHAs
buznka

Tema 1.BoaHOBEIE
13 | cBoiicTBa cBera 16 28 20 64

Tewma 2. KBantoBas
14 | npupona cera 8 10 10 28

Tema 3. CtpoeHue
15 | aroma 4 8 6 18

Tema 4. DmeMeHTHI
16 | simepnoit pusnku 8 10 18

Hroro: 104 138 154 396

14. MeToanyeckne yKka3aHus J1Jisi 00y4al0mMXCsl 0 OCBOEHUIO THCIHIIJIHMHBI

[Ipy BBIMOTHEHHH Ja0OPATOPHOTO TMPAKTUKyMa, MPH TOJArOTOBKE K KOJJIOKBUyMaM, 3adeTaM U
9K3aMEHaM OOYYalOIIUKCs MOJDKEH B 00s3aTeThbHOM MOpsIKe paboTaTh C peKOMEHIOBAHHOW ydueOHOI
TUTEpaTypol B 00bEMe 4YacOB HE MEHbBIIEM, YeM NPEIyCMOTPEHO YUeOHBIM IUIaHOM U pabodyeit
MPOrpaMMOH, MOJHOIIEHHO UCTIOIb30BATh IPYNIIOBBIE U MHAUBUIYaIbHbIE KOHCYIbTAIIUU.




15. IlepeyeHb OCHOBHO¥ U TOMOJHUTEIbHOI JJUTEPATYPHI, peCypPCOB HHTEPHET, HEOOXOAMMBIX J1JIsI
OCBOEHHS TUCIHUITUHBI:
a) OCHOBHAs JIUTEparypa:

Ne /i Hcrounuk

1 Tpodpumona T.U. Kypc ¢usuxu / T.U. Tpopumona. - M.: Academia, 2015. — 557 c.

2 Hernad A.A. Kypc dusuku / A.A. [letnad, b.M. SIBopckuii. - M.: Academia, 2015. - 719c.
0) MOTOHUTENIbHAS TIUTepaTypa:

Ne i/m Hcrounuk

3 CagenbeB U.B. Kypc obmieii pusnku: Yuebnuk B 3-x T. — T.1. Mexanuka. MonekynspHas

¢usuka. / N.B. Casenbes. — CII6. : Jlans, 2019. — 432 c.
4 CagenneB U.B. Kypc obmieit ¢pusukn: YueOuuk B 3-x T. — T.2.0nmekrpudectBo. Konebanus u

BoJIHBL. BosiHoBas onruka. / 1.B. Casenbes. — CII0. : Jlans, 2019. — 468 c.

CagenbeB U.B. Kypc obmieit puszuku: Yuebnuk B 3-x 1. — T.3. KBantoBas ontuka. AToMHas

5 ¢dusuka. dusnka TBepaOrO Teaa. Pu3nka aTOMHOTO s/pa U dIeMeHTapHbIx yactuil. / U.B.
Casenpes. — CII6. : JIans, 2019. — 320 c.

B) MH(OPMAIMOHHBIE IIEKTUPOHHO-00pa30BaTEIIbHBIE PECYPCHI

Jllf/gn Pecypc

1. | https://lwww.lib.vsu.ru - DnextponHnas 6ubauoteka BI'Y

2. | http://lwww.iprbookshop.ru - DnekrponHo-0ubIHOTEeUHas cuctema IPRbooks

3 httF://biinoclub.ru/ - DJIeKTpOHHO-0MONMMOTeuHast ciucTemMa 'Y HUBepCUTETCKasi OMOIHMOTEKa
" | online"

4. | wwwe.elibrary.ru - Hayunas snekTponHas 6ubIHoTEKa

5. | edu.vsu.ru

16. IlepeyeHb y4eOHO-METOAMYECKOT0 00ecneyeH sl JJIsl CAMOCTOSITeIbHOI PadoThI

Ne ni/m HcTtounuk

1 JIaGopaTopHbIi MPAKTUKYM 10 MEXaHUKE U MOJIEKYJIIPHOU QU3HKe | y1eOHO-METOAHUECKOe
nocobue 1y crynenToB / coct. C.JI. Munouaosa u np. — Boponex : BI'Y, 2014. — 90 c.
du3ndecKuit TPaKTUKYM "DIIEKTPHUUCCKUE M MATHUTHBIC SBJICHUA'": yueOHOE TIOCOOHEe st

2 By30B. U. 1./coct. N.JI. I'myxoB, I'.C.I'puropsn, C.H. dpoxaun A.M. Cosnonyxa — BopoHex :
Wznarensckuit jom BI'Y, 2018. — 99 c.

Ouznyeckuil MpakTUKyM "DIEKTpUUECKUe U MarHUTHBIE ABNeHUs": yueOHOe mocooue st

3 BYy30B. Y. 2. /coct. .JI. I'nyxoB C.H., I'.C.I'puropsn, C.H. [Ipoxaun, A.M. Cononyxa —
Boponex : M3natensckuii nom BI'Y, 2018. — 88 c.
4 DJNEeKTPUUECTBO U MarHeTu3M. JIabopaTopHbIil IPaKTUKYM (MOIYIbHBIN YUeOHbBIN KOMIIJIEKC

MYK-OM2) / coct. A.M.Cononyxa, I'.C.I'puropsia. - Boponex: BI'Y, 2015. — 57 c.
JIaGopaTopHbIil MPAaKTUKYM IO BOJTHOBOI ONTHKE: yuyeOHOe ocobue uis By30B /coct. JLIL

5 Hectepenko, A.M., Conoayxa, WN.JI. 'myxoB — Boponex : U3narensckuii nom BI'Y, 2018. —
64 c.
JlaGopaTopHbIil MPAKTUKYM IO KBaHTOBOH onTHKE: yuyeOHoe mocobue s By30B / cocT. JL.IL.
6 Hecrepenko, A.M., Conoayxa, WN.JI. 'myxoB — Boponex : M3narensckuit jom BI'Y, 2019. —
62 c.

17. OOpa3oBare/ibHbIe TEXHOJIOTHH, HCHOJb3yeMble NPH peaTu3aluu Y4eOHOl JUCHHMILIMHBI,
BKJIIOYAsl IMCTAHUMOHHBbIe oOpa3oBaTeibHble TexHouornu ([JOT), snexkrponHoe o0yuenue (30),
CMelaHHoe 00y4eHue):


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

18. MarepuajbHO-TeXHHYECKOE ofecnedeHne TUCIUTIIHHBI.

JlekIMOHHas ayJUTOPUS, KOMIIBIOTED, IPOSKTOP, IKpaH, ydeOHass U METOANYECKasl IUTepaTypa, YueOHoe
o0opynoBanue 1abopaTopuii 001Iero GU3nIecKoro NpakTUKyMa Kadeapsl SKCIIepUMEHTATbHON (HU3HKH:
MoaybHbIe yueOHble KoMIuiekehl MYK -M1, MYK-M2, MYK-M®T. MYK-ODM2, MYK-OB. MYK-OK.

19. OneHo4Hble CpeacTBa 1Jisi MpOBECACHUS TeKyHIeﬁ H l'[pOMe)KyTO‘{HOﬁ aTTrecTanmu

Ne Komne | Mnaukaropsl
HanmenoBanue pas/ena qUCIAILTAHBI
1/ (Mo1y11s) TeHIH | AocTikeHuus | OLIEHOYHBIE CPEJCTBA
o ¥ (1) KOMIIETEHIIN U
Mexanuka. KonebaHus 1 BOJIHBI. OIIK- Tecm no mexanuxe u
MonnexynsipHasi pusnka u TepmoguHamMuka | 4.1 MONEKYIAPHOU pusuke
OIIK- Tecm no
2. | DIEKTPUYECTBO U MarHeTU3M
4.1 9NIeKMPOOUHAMUKE
. OIIK- Tecm no onmuxe u
3. | OnTHka. DIeMEeHTHI aTOMHON (U3UKH. .
4.1 amomHou Qusuxe
[IpomexxyTouHas arrectauus
dopma KOHTPOJIS — 3a4ET, IK3aMEH Kommnextsr KUM 1-3

20 TunoBble OLIEHOYHBbIE CPEACTBA M METOANYECKHE MATEPHAJIbI, OTIPeaeIsIIoIIe MPOLeaypPhl
OlleHUBAHUS

20.1. Tekyumii KOHTPOJIb YCTIEBA€MOCTH

KoHTposs ycneBaeMocTH MO JUCIUIUIMHE OCYILIECTBISETCS C IOMOIIBIO CIEIYIOIINUX OLIEHOYHbIX
cpencts: Tecm no mexanuxe u monekynsipuou gusuxe, Tecm no snexkmpoounamuxe, Tecm no onmuxe u
amomHou Qusuxe

Ilpumepwi:

TecTupoBanue 1o reme: MexaHuka U MoJIeKyJIsApHas pusuka

1. Kakue u3 Benu4uuH (CKOPOCTh, CUIIa, YCKOPEHHE, NIepeMellleHre) PU MEXaHUYECKOM JIBUYKEHUH BCeraa
COBIAIAIOT IO HAIPaBJICHUIO?
1) cuia u CKOpOCTS, 2) CHIla U YCKOPEHHe, 3) Crila U repeMenieHue, 4) yCKOpeHue U nepeMelieHue.

2. IIpu yBennueHuu B 3 paza pacCTOSHUS MEXy TATOTCIOUIMMHE TeJIaMH CUJjia PUTHKEHUS MEXAY HUMU:
1) yBenuuuBaercst B 3 pa3a, 2) yMeHbIaeTcs B 3 pasa, 3) yBenuuuBaercs 9 pas, 4) ymeHbIIaeTcs B 9
pas.

3. Terno coBepiacT rapMOHUYECKHE KOJIeOaH s ¢ aMIuTuTy10i 1 cM u nepuoom 1 ¢. Onpenenutsb
MaKCHMaJIbHOE 3HAYECHHE YCKOPEHHUS Tella.
1)~0,7m/c?  2)~0,4 m/c? 3) ~ 0,2 m/c? 4) = 0,5 m/c?

4. KoopaunHarta KOJIeOIIOUIErocs Tela u3MeHsieTcs 1o 3akoHy x=5cos[(n/2)t]. Uemy paBHa yacToTa

KoJieOanuii v?
A)1Tn b)025Tuy B)2Iu 05T

5. Kakyto paboTy Ha/io COBEPIIUTB, YTOOBI 3aCTABUTH JIBMIKYIIEECS TEJIO MACCO 2 KI' yBEITHYHUTh
CKOpOCTh € 2 M/c 10 5 m/c ?

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

6. Kakoii I 3ByKOBBIX BOJIH PAaCIPOCTPAHSAETCS B )KUIKOCTAX?



1) ToJIbKO IPOAOIbHBIE 2) TOJIBKO MONEPEUHBIE 3) IPOJOJIBHBIE U TIONIEPEUHBIE 4) 3BYKOBbIE BOJIHBI B
KUAKOCTAX HE paCIPOCTPaHSAIOTCA

7. Kakas paboTa npousBesieHa HaJ 2 MOJIb HJI€AJIbHOT'O OJTHOATOMHOTO Ta3a, €ClIi ero TeMIeparypa
yBennumiack Ha 20 K. Ipouecc cuntare annabaTHuecKum.
A) =250 JIx B) =500 [Ix B) = 750 dx I') Her npaBusibHOTO OTBETA

8. OnpenenuTh KII TETUIOBOM MallTUHbBI, €CJTH U3BECTHO, YTO 32 OJMH IUKJI ObLIa Mpou3BeieHa paboTa 3

k/[x 1 XononnbHUKY niepenaHo sHepruu 16 x/Ix.
A)0.16 b) 0.39 B) 0.23 I 0.28

9. OnpenenuTh MIOTHOCT KUcIopoa npu nasienuu 10 Tla u Temmepatype 27 °C.
A) 128 xkr/m®  B) 128 r/m® B) 0.128 r/m® I') Her npaBuibHOTO OTBETA.

10. ITpu cooOmeHNH 2 MOJISIM HIeaTbHOTO OHOATOMHOTO raza 400 [ TemIoTel ero TeMieparypa
yBenuumiack Ha 10 K. Kakyro paboTy coBepum npu 3ToM ras?

A) 151 JTx b) 141 Ix B) 131 JIx I') HeT mpaBUIBLHOTO OTBETA
A P
11. T'a3 nepemen u3 coctosnus 1 B coctosnue 2. Kak usmenuncs
IIpH 3TOM 00beM raza? o2
A) o0beM raza ysenuuuics b) o06beM raza ymMeHbIINIICS 1 ./
B) 06bem raza He u3menuics ') s uaearbHOTO ra3a TaKou Mmepexo/n T
HEBO3MOXEH

v

12. B 3aKkpBITOM CTEKISTHHOM COCYJIE€ ¥ B CTEKJISTHHOM LIMJIMHIPE C ITOABHKHBIM ITOPITHEM HAXOISTCS 110
2 MoJtst kuciopoia. OMHAKOBO JIM HArPEIOTCS T'a3bl, €CIIH MepeaTh UM PaBHOE KOJUYECTBO TETUIOTHI?
1) ogunrakoBO 2) B cocyae Ooubiie 3) B MUIHHIPE Oosbiie 4) ra3bl He HArPEIOTCS

TecTupoBanue no reme: [1ocTOAHHBIN TOK 1 MATHETH3M

1. Onpenenure hopmyny 3akoHa Oma B auddepennmanboil popme.( Y - yaenbHas 3.
MIPOBOJIUMOCTB )

a)j=y/E 6)j=y/E2 B)E=jy I') IpaBUJIBHBIN OTBET HE
MIPHUBEJICH

2. [lepemerias 3apsij B IepBOM MPOBOJHUKE, dTEKTPUUECKOE ToJie coBepmaeT padoty 20 Ix. Bo
BTOPOM MPOBOJHUKE MPH MEPEMENICHUH BIBOE OONBIIET0 3apsiia AIEKTPHIECKOe MOoJie COBEpIIaeT
paboty 60 Ix. OtHomrenre U1/U> HanpsiokeHHid Ha KOHIIAX TIEPBOrO U BTOPOTO MPOBOHNUKA PABHO:
a)3:1 0) 3:2 B) 1:3 r) 2:3

3. KBazpatHas pamka u3 TOHKOTO IPOBOJA CO CTOPOHOM & HAXOAUTCS B OJTHOPOJHOM MarHUTHOM
oJie, NEPIEeHIUKYIIPHOM MIIOCKOCTH paMKu. MHAyKIus mosis yObIBaeT MpsMO MPOMOPIHOHATEHO
BpemeHu. Kak n3menutcs 3/1C uHIYKINH, BOSHUKAIOIIAs B paMKe, €ClIi & YMEHBIIUTh B 2 paza?

a) Hewmsmenutrcs  6) VYwmensiurcs B 4 pasa B) VYBenmuuutcs B4 paza  T) yMEHBIIUTCS B
2 paza

4. Kyna HanpaBiieH BEKTOp MarHUTHOW MHIYKIIMU B TOUKE A, KOTOPast JIEKHUT B
IJIOCKOCTHU CEYEHUS ABYX MPOBOJHUKOB C TOKOM Ha paBHOM PacCTOSIHUU OT HUX?

O, ®



a)BiIeBo 0) BIpaBO  B) BBEpX T') BHU3

5. B anexrpuueckoii menu, n300pakeHHOM Ha PUCYHKE, TTOJI3YHOK
peocrtara nepeMecTuiy BBepx. Kak usmeHminch nokazaHus
amIepMerpa 1 BoJabTMeTpa? —_
a) Ilokazanust o6oux npubopoB ymeHbnauch 0) Ilokazanus
amIepMeTpa YMEHBIIMIUCH, BOJIbTMETPA YBEITUUUIIHNCh B)
[ToxazaHust aMnepMeTpa yBEIUYIIUCH, BOJIbTMETPA YMEHBIIHINCH
r) [Tokazanus 00oux MPUOOPOB YBETUIHUIIICH

6. B anekTpuueckoii ey nMeeTcs y4acTOK, COCTOSIIIUHN 13 I
MOCJIEIOBATEIBLHO COEIMHEHHBIX pe3ucTopa ¢ corpotuBiaeHrnemM R=0.1 —_—

OM n kaTymku ¢ HHAYKTUBHOCTBI0 L=0,01 I'H. B HEeKOTOpBII MOMEHT 4 B
BpEMEHH CHJIa TOKa U3MEeHseTcs 1o 3akoHy 1=5t . Uemy paBHa 3

Pa3HOCTh MOTEHIMAJIOB MEX Ty ToukaMu A u B B MoMeHT Bpemenu t=0,1 C.

7. Ha pucynke nipeictaBiieH rpaduK H3MEHEHUSI CHIIbI TOKA B KaTYIIKE C
MHIYKTUBHOCTBIO L = 6 I'n. Benmuuuna 3/]C camouHIyKIIMy paBHA

2 4B 5) 3 B. 5 OB o 9B,

8. 3ameHwuTCS 11, @ €CIIM M3MEHHTCS, TO KaK MeproT 0OpaIieHus 3apsHKeHHOW YacTHITHI B
LUKJIOTPOHE MPU YMEHBIIEHUH €€ CKOPOCTH B 2 pasa?
a) YBenuuutcs B 2 paza  0) ymeHbIIUTCS B 4 paza  B) YBenuuutces B 4 paza 1) He usmenurcs

9. MeTtamumueckoe KOJIBIIO PacToI0KEHO B TOPU30HTAIBLHOM TIOCKOCTH. CBEPXY K HEMY
MpHUOIIKAIOT, a 3aTeM YAAISAIOT BEPTUKAIbHO OPUEHTHUPOBAHHBIM MAarHUTHBIN CTEP)KEHb,
oOpallleHHBIH 0’KHBIM MOJIIOCOM B CTOPOHY KoJiblia. Kyna OyneT HanpaBieH MHIYKIIMOHHBIN TOK B
KOJIbIIE B IEPBOM U BO BTOPOM CJIy4ae, €CIM CMOTPETh CBEPXY?

a) B 000UX clyJasix 0 4ac. CTpeike 0) cHavajga NpOTHB Yac. CTPEJIKe, MOTOM 10 Yac. CTpeJKe

B) B 000MX Cllydasix MPOTHUB Yac. CTPEIKe ') CHayaJla 0 4yac. CTpeJke, IOTOM MpPOTUB

10. B/IC Garapeiiku oT kapmanHoTo (hoHaps paBHa 4 B. Kakyio paboTy coBepiiatoT CTOpOHHHUE CHITBI
3a 1 MuHyTY, ecnu cuiia Toka paBHa 0,1 A ?

A) 12 Jx. b) 24 JIx. B) 54 JIx. I') cpenu otBeTOB A-B HET
MPaBUIILHOTO.
11. Ha pucyHke nmokazaHa cxeMa COeIMHEHUS IIeCTU COMPOTUBICHHUN —
o 4 Om kaxaoe. OnpeaenuTs 00IIee COMPOTHUBIICHHUE.
A) 8,2 b) 6,4 B) 6,2 I') npaBWIIbHBIN OTBET HE
MIPUBEJICH.

TectupoBanue nmo teme: Onruka

1. Onpenenuts nepuona AUGPAKIMOHHON pEIIeTKH B MKM, €CIM IpPHU HOPMAJbHOM IaJeHUH Ha Hee
IUIOCKOM MOHOXpPOMAaTHYECKOM BOJHBI JUIMHOW 625 HM BTOpoi  AM(PaKIHMOHHBIH MaKCUMyM
Habmroaercs nmox yriom 30° .

1)1.5 2)2 3)2.5 4)3



2. Ilepuon mudpaxuonHoi pemerku paBeH 1.5 mxm. OnpeaenuTs MakCHUMaIbHBIN HOPSIOK CIEKTPA,
€CJIM Ha PelIeTKY HOPMAaJIbHO MaJaeT CBET C JUIMHOW BOJIHBI SO00HM.
1)2 2) 3 3)4 4) HEeT MPaBUJIBLHOTO OTBETA

3.KakoB mipeneNibHbIN yroy maieHus Tyda CBeTa Ha TpaHuIly CTeKJIO-Boaa?
nCTeKna = 152, nBo;[],I = 133
1) arcsin 0.525  2) arcsin 0.875  3) arcsin 0.797  4) arcsin 0.629

4. Ecnu Ha BOJHOBOW MOBEPXHOCTU 3aKPHITh BCE YETHBIC 30HBI DpeHENs, TO KaK H3MEHHUTCS
MHTECHCHBHOCTh CBETA B TOUKE HAOIIOACHUS?

1) yBenuuuTcs 2) YMCHBIIUTCS 3) He m3MeHuTCs  4) OyaeT paBHA YETBEPTH MHTCHCUBHOCTH
OT NIEPBOM 30HBI

5. McToYHMKH CBETa KOTEPEHTHBI €CITH
1) ux YacToThl OTIAMYAKOTCS B 2 pa3a 2) ux (a3el KoyieOaHWW pa3iudHbl 3) Pa3HOCTh (a3 KoJieOaHUi
MOCTOSIHHA 4) HET MPaBUJILHOTO OTBETA

6. Pa3zHOCTh X012 IBYX MHTEPPEPUPYIOIMINX Tydeid MOHOXPOMATHIECKOTO CBETA paBHA YETBEPTH [IHHBI
BOJIHBL. OTNIpeIenTh B Tpaaycax pa3HoCTh (a3 KoseOaHui.
1) 60 2) 90 3) 120 ') Her mpaBUIBLHOTO OTBETA.

7. Ilog xakuM yriioM K TOpU30HTY HaxoauTcsi CoHIle, €Cli JTy4dH, OTPaKCHHBIE OT MMOBEPXHOCTH 03epa
(n — mokasarelb MPEIOMIICHHUS BOJIbI) TIOJTHOCTHIO MOJISIPHU30BAHbI?
Dyarctgn  2) p/2—arctgn  3) p +arctgn 4) p —arctgn

8) Jlns onTHYECKH TOJI0KUTENIBHOTO KPUCTAIa, KOT/Ia CBET MPOIYCKAIOT BOJb ONTHYECKOM OCH,
BBITTOJIHACTCA COOTHOLICHUEC
1) No > Ne 2) No < Ne 3) No = Ne 4) No = ne/2

9) 3akon Maitoca BeIpaxkaeTcst GopMyIIoit
1) Ia=lpcosa  2) lp=la(sina)? 3) Ia= Ip(cosa)'? 4) 1a= Ip(cosa)?

10) ITnenky xakoit Tommwabl u3 LiF (N = 1.35) Hy:XHO HaHeCTH Ha JMH3Y OOBEKTHBA, YTOOBI JOOHUTHCS
MMPOCBETJICHUS ONTHKH JUIsl TMH BOJIH BOIM3HM 540 HM?
1) Imxm  2) 0.lmxm 3)10EM  4) 1 HM

Onncanne TeXHOJIOTUM NMPOBEICHUS.

Texymas aTrecTanus MpoBOAUTCS B COOTBETCTBUH C [lonojkeHueM o Tekylel arTecTaluy 00yJaronmxcs
[0 MporpamMmaM BbICIIEro oOpa3oBaHUs BopoHEXKCKOro rocyqapCcTBEHHOIO yHUBEpcUTeTa. Tekylas
aTTecTallis IpPOBOAUTCS B (OpMax BBINOJHEHUs Ja0OpaTOpHBIX paboT U TecTupoBaHud. Jlnd
BBINIOJIHEHUS TecTa 0TBOAUTCA 40 MUHYT.

Kpurepun onenok recra:

Otnuuno: Oonee 80 % MpaBUIIbHBIX OTBETOB.

Xopomo: 61 — 80 % nmpaBUIBHBIX OTBETOB.

VY nosnerBoputensHo: 41 — 60% npaBUIIbHBIX OTBETOB

HeynosnerBopurensHo: Menee 40% nmpaBUiIbHBIX OTBETOB.

20.2 IIpomexKyTOYHAS aTTeCTALMA

IIpomexyTouHas aTTecTalys M0 JUCLHUIUIMHE OCYIIECTBISAETCS C MOMOIIBIO CIEIYIOINX OLIEHOYHBIX
cpencts:3aueT, sk3ameH: Kommnektst KUM 1-3

Ilpumepuwi:



MNEPEYEHDb BOIMPOCOB K 3AYETY (KOMIUIEKT KHUM Nel)

KonTpoabHo-u3mMepurtenbHblii MaTepuajg Ne_1
1. OTHOCHUTENBHBIN XapaKTep MEXaHUUecKoro ABWkeHus. Cucrema orcuera. KpuBosMHENHOE IBUYKEHUE.
BekTopel nepeMenieHusi, MTHOBEHHOM CKOPOCTM M MI'HOBEHHOTO YCKOPEHHUS IPU KpPUBOJIMHEHHOM
JBUKEHUH. BEKTOpBI HOPMaANBbHOTO U TAHT€HIUAIBHOIO YCKOPEHUI.
2. Pacripeienieare MOJIEKYI 1O CKOPOCTSM DYHKIUS paciipeieicHus U e GU3NISCKUI CMBICIT.

KonTpoabHo-u3mMepurteabHblil MaTepuaa Ne_2
1. /IBu>xeHre TOYKU IO OKPY>KHOCTU. BEKTOPHI yriioBOM CKOPOCTH U YIIIOBOTO YCKOpeHUs. CBS3b MEXKIY
BEKTOpPaMH JINHEMHOM U YIII0BOW CKOPOCTH.
2. VineanbHBIH ra3 BO BHEIIHEM cHJIOBOM moJie. bapomerpudeckas opmyna. Pactipenenenne MoeKyi 1mo
MOTEHIMAJIBHBIM SHEPTUsM (pacnpenenenue bonbliMana) 1 ero cBOMCTBa.

KonTpoabHo-usmepureabHblii MaTepuaa Ne_3
1. Ilepssiit 3axoH HetoToHa (3akoH nHepiun). Cuna. Macca. Imnynbsce Tena. Bropoii 3akon HeroToHa.
Nmnynbc cuiibl. 3akOH U3MEHEHUS UMITyJibca Tena. Tperuii 3akoH HeloToHa.
2. TepmoanHamMU4YecKue MapaMeTpbl, YpaBHEHHUE COCTOSHUS. VeanpHBIA Ta3. YpaBHEHHUE COCTOSHHUS
ujeanpHOTO rasza (ypasHenue MenneneeBa-Knanelipona).

KonTpoabHo-u3mMepurteabHblii MaTepuayg Ne_4
1. PaGoTa cwbl. Kunetnueckasi SHEpTrus U €€ CBs3b ¢ paboToil. [loTeHITManpHbIe CUITBI, paboTa B MOJIE
NMOTEeHIUaIbHBIX cwil. [loTeHumaneHas sHeprus. CBs3b CUJIbI C NOTEHIUATBLHONW SHEPTUECH.
2. OCHOBHO€ ypaBHCHHE MOJICKYJIIPHO-KHHETUUECKON TeopuH. TeMIiepaTypa u €€ CBsA3b CO CpeaHeit
KMHETUYECKOM dHEpPruer MOJIEKyJ ra3a.

KoHTpoJibHO-u3MepuTeabHbIH MaTepuana Ne 5
1. Bpamenue aGCOJIOTHO TBEPAOTO Tea BOKPYT HEMOJABMKHON OCH. MOMEHT cuiibl. MOMEHT WHEPIIUU
MaTepHUaIbHOM TOUKH U Tejda. MOMEHT UMIY/Ibca TOUYKHU U Tela.
2. BuyTpeHHss S5HEPTUsl CUCTEMBI, KaK (YHKLHS COCTOSHUSA. BHYTpeHHsIS SHEPIHsl HI€aTbHOTO ra3a.

KoHTpoJibHO-u3MepuTeIbHbIH MaTepuana Ne 6
1. OcHOBHOM 3aKOH JAWHAMUKH ISl BpAIIaTeIbHOIO ABM)KEHHS. 3aKOH COXPAHEHHUSI MOMEHTa MMITYJbCa.
Kunernueckas sHeprus Bpaiiaromnerocs teja.
2. TepmoauHamuueckuii npoiecc. PaBHOBeCHbIE U HEPAaBHOBECHBIE COCTOSIHUSL U MPOLECCHL. TeroTa u
paboTa, uUX OTIMYME OT BHYTPEHHEW HSHepruu cucreMmbl. Kpyrosele mnpouecchl. llepBoe Hauaso
TEPMOIMHAMHUKH.

KoHTpoabHo-u3MepuTeIbHbIii MaTepuag Ne_ [
1. Cunsl ynpyroctu. Mexanudeckue aedopmanuu, ynpyrue u Heynpyrue nedopmanuu. OCHOBHBIE
BUJIBI yIIpyrux Aedopmaruii. Mexanudyeckoe HampspkeHue. 3akoH ['yka it nedopManuid pacTsHKeHUS
(cxatusi) ¥ cBUTa. DHEPrUs ynpyro AepopMUPOBAHHOTO TeTa.
2. Oo6patumbie u HeoOpatumbie mpornecchl. [lukn Kapuo. Teopemsr Kapno. Bropoe nauano
TEPMOJUHAMHKH U €0 (POPMYIUPOBKU

KonTpoabHo-usmepureabHblii MaTepuaa Ne_8
1. Ksasuynpyrue cuiibl. YpaBHEHUE ABWKEHHS JUIS OJHOMEPHOIO FapMOHHUYECKOI0 OCHMIUIATOpA.
VYpaBHeHHE rapMOHUYECKOT0 KOJICOaHUS U €r0 XapaKTePUCTHKU
2. TloBenenue >HTpPONUU B OOPAaTUMBIX U HEOOpaTUMBIX mpoueccax. [IpuHIMI Bo3pacTaHUsl SHTPOIIHH.
Hepasencrso Knay3uyca.



=

=

=

=

=

KonTpoabHo-u3mepureabHblii MaTepuaa Ne_Q
CKOpOCTh U YCKOPEHHUE MPH FTApMOHNYECKOM KOJIeOaHUH. DHEPTHsi FTApMOHUYECKOTO OCIIHIUISTOPA.
TepmoauHaMuyeckas BEpOSITHOCTh U €€ CBA3b C sHTponuel (popmyna bonbumana). CtaTucTHUeCKUi
CMBICJI BTOPOTO Hayajla TEPMOAMHAMUKHI

KonTpoabHo-u3mepurensublii MaTepuaa Ne_10
CrnosxeHne 0JTHOHAINPaBJICHHbBIX KOJIe0aHU 0JMHAKOBOW 4acTOThI (METOJ BEKTOPHBIX IUArpaMM).
TemnoeMKoCTh, BUIBI TEMIOEMKOCTU. CBSI3b MEXIY TEIUIOEMKOCTSIMHM HJIEAJbHOTO Trasza Ipu
MOCTOSTHHOM JIaBJICHUM M TIOCTOSTHHOM oOObeMe. DU3MUeCKHil CMBICI YHUBEPCAIBHOW Ta30BOMU
IIOCTOSIHHOM.

KonTpoabHo-u3mepurtenbHblii MaTepuayg Ne_11
CrnosxeHre B3aMMHO MEePIEHANKYISIPHBIX KOJIeOaH M.
Yucno creneneit cBoboabl MoJiekynl Teopema bonbliMana o paBHOpacnpeneaeHUH SHEPTUU 110
CTETEHSIM CBOOO/IBI.

KonTpoabHo-u3mepureabHblii MaTepuana Ne_12
OnHOMEPHBI OCHUIUISITOP ¢ TPEHHEM. YPaBHEHHE 3aTyXalIIUX KOJIeOaHUN M €ro XapaKTEePUCTHKH
(ammuTyna, MEpHOJ, JIEKPEMEHT U JIOTapu(MUYECKHI JEeKpeMEeHT 3aTyXaHus, Ko3(pQHUIHEeHT
3aTyXxaHus, BpeMs peraKcalim)
Pacnpenenenne MakcBenia u ero cBoicTBa. XapakTepUCTUUECKHUE CKOPOCTH MOJIEKYJI ra3a.

KonTpoabHo-u3mepurenbHblii MaTepuan Ne_ 13
Brinyxennsie konebanus. Pesonanc. Pesonancnas gacrora.
BHyTpeHHsIT SHEprusi ¥ DHTAIBNHS KaK TEPMOJAMHAMUYECKUE MOTEHIUAJBI, WX (U3HUECKOe
coZiep>KaHue

KonTposibHo-u3MepuTeabHblil MmaTepuan Ne 14
[IpomonbHBIE W TIONEPEYHBIE BOJIHBL. YPAaBHEHUE IJIOCKOH MOHOXPOMATHYECKOW BOJHBI. JHEPrus
BOJIHBI.
CBoGopanas sHeprus u notenmuain ['muo66ca. YpaBuenus [ m66ca-I"enpmrospia. Obmue Kpurepuu
TEPMOJIMHAMHYECKON YCTONYMBOCTH.

KonTpoJibHO-u3MepuTeabHbIi MaTepuaa Ne 15
BonnoBoe ypaBHenue. @a3zoBasi CKOPOCTb MOHOXPOMATHUECKON BOJIHBI.
Juddy3us, TenaonpoBoIHOCTb, BHYTPEHHEE TPEHHE — YpaBHEHHUsI, KOO (DULIUEHTHI.

KonTpoabHo-u3MepurteabHblii MaTepuag Ne_16
Bo3HukHOBEHME U ypaBHEHUE CTOSTYEH BOJIHBI. CBOMCTBA CTOSTYMX BOJIH.
VYpasHenue u uzorepMsl Ban-aep-Baansca. @u3znueckuil CMbICII IOCTOSHHBIX B ypaBHeHUU BaH-nep-
Baannca. Kputnueckoe coctosiHue.

NEPEYEHDb BOITPOCOB K DK3AMEHY (KOMIUIEKT KHUM Ne2)

KonTpoabHo-u3MepurteabHblii MaTepuaa Ne_1

DNEeKTpUUYECKUE 3apsabl U UX DJIEMEHTapHbBIE HOCUTENIU. 3aKOH COXPAaHEHUS DJIEKTPUYECKOTO 3apsaa.
Toueunsie 3apsapl. 3akoH KynoHa.

DHeprusi AMEeKTPOMAarHuTHOM BoJiHbL. BekTop YMoBa-IloiiHTuHTra. IHTEHCUBHOCTH
AIEKTPOMArHUTHOM BOJIHBI.

KoHnTpoabHo-u3MepuTeabHbIi MaTepuan Ne_2



1. ITonsitre 00 >nexTpudeckoM nosie HanpspkeHHOCTh 3eKTpruaeckoro mouis. [lone ToueuHoro 3apsiza.
JInnun HanpspbkeHHocTu. [IpuHnun cynepno3unuu.

2. [lepBas u BTOpas runote3sl MakcBemia kak 0000IeHrne TeOpeM O IUPKYIISIIHHA HAMIPSHKEHHOCTH
AIIEKTPUYECKOT'O U MArHUTHOTO TOJIEH.

KonTpoabHo-u3MepureabHblii MaTepuaa Ne_3
1. TloTox BeKTOpa HAPSLKEHHOCTHU AJeKTprueckoro noiist. Teopema [Maycca-OcTtporpaackoro.
2. Tox cmemenus. Cucrema ypaBHeHHI MakcBelia B MHTErpaibHOH Gopme. X GU3NISCKUil CMBICIT.

KonTpoabHo-u3mepurtenbHblii MaTepuajg Ne_4
1. IloTeHuman u pa3HOCTb NOTEHIMAIOB. [loTeHIMAN MO TOYEUHOTO 3apsiia. DKBUIIOTEHIIUATIbHbBIE
MTOBEPXHOCTH.
2. CBoOoaHbIe HE3aTYyXAIOUIME U 3aTyXarolue Kojaebanus B KojebarenpHOM KOHType. Dopmyna
Tomcona.
KoHnTpoabHo-u3MepuTeabHblii MaTepuag Ne_ S
1. Cs13b MeX/1y HAaPSDKEHHOCTBIO M MOTEHIIMAIOM JIEKTPOCTAaTUYECKOTO MOJIS.
2. "3akon Oma" s ygacTKa Iery IepeEMEHHOTO TOKa C COMPOTHBIIEHUEM U eMKOCThIo. CriBur a3
MEX1Yy TOKOM M HalpsiKeHUeM JUisd 3Toro ciaydas. EMKocTHOe conpoTHUBIIEHHE.

KonTpoabHo-u3mepureabHblii MaTepuaa Ne 6
1. HampsiKeHHOCTH 3JIEKTPUUYECKOTO TMOJIsT OECKOHEYHOM PAaBHOMEPHO 3apsKEHHOM MIIOCKOCTH.
2. "3axon Oma" mis y9acTKa IerH MepeMEeHHOTO TOKa C COMPOTUBICHUEM, U HHIIyKTUBHOCTHI0. CIBUT
(a3 Mex Iy TOKOM U HalpshDKEeHUEM JUIsl 3TOro ciaydasi. IHIyKTHBHOE CONIPOTUBIICHHUE.

KoHTposibHO-u3MepuTeabHbIH MaTepuan Ne 7
1. DHeprus snexTpudeckoro noys. O0beMHas INIOTHOCTh SHEPTHH ANEKTPUUYECKOTO MOJISL.
2. CpoiicTBa (heppoOMarHeTUKOB; TeMIepaTypHasi 3aBUCUMOCTb HaMarHUYEHHOCTH, KpUBast
HaMarHUYMBaHUs, IETIS THCTEPE3UCca, aHU30TPOIIHMSI MAarHUTHBIX CBOMCTB.

KoHTpoJibHO-u3MepuTeIbHbIH MaTepuaa Ne_§
1. DnexTpuyuecKuid JUMOJb: TOJIE TUIOJIS Ha €r0 OCH U Ha MEePIEHAUKYISIPE K €ro CepeIuHe.
2. 2. MarauTHOe€ 110JI¢ B BemecTBe. MoJIeKy/IsipHbIe TOKH AMIiepa.

KoHTpoJibHO-u3MepuTeIbHbIH MaTepuaa Ne 9
1. Bekrop nonsipuzanuy JUIEKTPUKA U €T0 CBA3b C TOBEPXHOCTHOM IMJIOTHOCTHIO CBSI3aHHBIX 3aps/IOB.
2. [TapamarneTuk BO BHEIIHEM MarHuTHOM mnosie. [lapamarautHas BocnpuuM4uBOCTh. 3akoH Kropwu.

KonTtpoabHo-usmepureabHbiii MaTepuasa Ne_10
1. Pabora B anekTpocraTudeckoM noJje. [loTeHnnanbHblil XapakTep IeKTPOCTaTUYECKOTO MOJIA.
2. ATom B MarHuTHOM ToJie. JlJapmopoBa mpeueccus, reopema Jlapmopa. JlnamMmarueTusm.

KonTpoabHo-u3MepurtenbHblii MaTepuana Ne_11
1. Teopema I"aycca a1t 2IEKTPOCTATUUECKOTO TOJIS B TUAJIEKTPUKE. BEKTOP 21MeKTpUUYeCcKO HHIYKIIUH.
JusnekTpuueckass BOCIPUUMYUBOCTD U IUAJIEKTPUYECKAsk IPOHUIIAEMOCTb.
2. MaruutHble cBoicTBa aroMa. OpOUTaNbHBIM U CIMHOBBIN MarHUTHBIE MOMEHTHI DJIEKTPOHA.
MarsuTHBIH MOMEHT aToMa.

KoHnTpoabHo-u3MepurTeabHblii MaTepuana Ne_12
1. TIve3onnextpuku. [Ipsamoii 1 oOpatHblii Tbe303¢hpekT. CerHeTOATEKTPUKH.
2. Teopema o HMPKYJIALMU BEKTOpa UHIYKLIUHU JUISI MAarHUTHOTO T0JI B BemlecTBe. Bekrop
HaNpsHKEHHOCTH MarHUTHOTO 10JI1. MarHuTHasi BOCIPUUMYMBOCTh U MarHUTHAs! IPOHUIIAEMOCTb



KonTpoabHo-u3mepurtensHblii MaTepuan Ne_13
1. IlocTosiHHBIH 3nekTpuyeckuil Tok. Cuia u mIoTHOCTh Toka. Ctoponuue cuisl, J/1C.
2. [Torox BekTOpa MarHuTHOM HHAYKIUH. Teopema ["aycca-OcTporpaackoro Aasi MArHUTHOTO TOJIS.

KonTpoabHo-u3mepurtenbHbliii MaTepuasa Ne_14
1. 3akon Oma myist ygactka nernu 6e3 DJIC, st yaactka nenu ¢ DJC u Uit 3aMKHYTOH TIeTH
IIOCTOSIHHOTO TOKA.
2. SIBnenue snekTpoMarHuTHOM MHAYKIMU. 3akoH Dapanes mis DJ]C nnaykuun. [Ipasuino Jlenna.

KonTpoabHo-u3MepurtenbHblii MaTepuaa Ne_15
1. TTonoxeHus KI1accu4ecKoil MEKTPOHHON TEOPUU IIPOBOIUMOCTH METa/IOB. 3akoH OMa B
g depeHnnaibHou Gopme (BBIBO).
2. MarauTHO€ B3aMMO/ICHCTBHE MapalIebHBIX MIPOBOJAHUKOB ¢ TOKOM. Equania cuibl Toka (CH)

KonTpoabHo-u3mepureabHblii MaTepuaa Ne_16
1. DnexTpuueckoe nosie B qudeKTpuKe. YpaBHeHue Kitaysuyca-MocoTTu Ui HENOJIIPHBIX U MOJIIPHBIX
JUDIIEKTPUKOB
2. 3axon bwuo-Casapa-Jlamraca. MarHuTHOE T0JIe TIPSMOTO TOKA.

KonTpoabHo-u3mepurtenbHblii MaTepuasa Ne_17
1. Tlonspuzanus TUAIEKTPUKOB U €€ OCHOBHBIE BUIbl. BekTop nomnspuzanuu (onpeaeneHue) u ero cBsi3b
C BEKTOpaMU HaNpsHXKEHHOCTU U MHAYKIUU AJIEKTPUUECKOTO MOJIS.
2. Ilonarue o MmarHUTHOM T0JI€. BekTOp MarHnTHOM MHAYKIMU. [IpUHIIATT CyTIepIIO3UITUH.

KoHTpo/sibHO-u3MepuTeabHbIi MaTepuan Ne 18
1. TlonsTHE O KBAaHTOBOW TEOPHH MPOBOJUMOCTH METAJUIOB. JHEPTreTUUECKHE YPOBHHU. YpoBeHb Depmu,
sHeprus Oepmu.
2. Meransl, IUAIEKTPUKU, COOCTBEHHBIE U PUMECHBIE MOJYIIPOBOIHUKH, UX TPOBOJUMOCTD C TOUKHU
3peHusi 30HHBIX MPEACTABICHUH.

KoHnTposibHo-u3MepuTeabHbIi MaTepuana Ne 19
BriBog 3akona J[xxoyns-JleHna B KIIacCHUECKON ANIEKTPOHHON TEOPHH ITPOBOIUMOCTH METAJIIOB.
2. JluaMarHeTHK BO BHEIIHEM MarHUTHOM moJje. J[uaMarHuTHas BOCIPUUMYUBOCTD

=

KonTtpoabHo-uzmepureabHbiii MaTepuaa Ne_20
KoHTtakTHas pa3HOCTh NOTEHLMAJIOB, IPUYUHBI €€ BO3HUKHOBEHUS. TepmoI/[C.
2. MarnuTHoe 1oJie ABIKYILErocs IeKTpUIecKoro 3apsana. Ee ocobennoctu

=

KonTpoabHo-u3MepurteabHblii MaTepuag Ne_ 21
1. TIpOBOJHHUKH B DIIEKTPOCTATUYECCKOM I10JIC. Y CJIOBUE PAaBHOBECHS 3apsJIOB B IPOBOTHHKE.
DnexTpuyecKkas eMKOCTh YEHHEHHOTO MPpoBoAHMKA. KoHaeHcaTopbl. DHEprus yeANHEHHOTO
3apsHKEHHOTO MPOBOIHHKA.
2. VCcTOYHWKHM MOCTOSIHHOTO MAarHUTHOTO 1oJIsl. 3aKkoH AMIiepa. BeKTop MarHuTHOM HHIYKIIWH.

KoHTpobHo-u3MepuTeabHbIii MaTepuan Ne_22
1. IloBeneHue AUIONSA BO BHEIIHEM OIHOPOJIHOM BJIEKTPUUECKOM I10JIE.
2. PaGota B MaruuTHOM nosie. OObeMHasi INIOTHOCTh YHEPTUU MAarHUTHOTO TOJIS.
KonTpoabHo-u3MepurtenbHblii MaTepuan Ne_ 23
1. IlepeMeHHBI NIEKTPUYECKHI TOK. Y CIIOBHE KBa3HUCTAIMOHAPHOCTH. MeTO 1 BEKTOPHBIX IUArPaMM.
3akon OMma Juis OJTHOM LIeTH TEPEMEHHOT0 TOKa.
2. B3auMoCBs3b MEKTPUUYECKOTO U MATHUTHOTO MOJIEH.



KonTpoabHo-u3MepurteabHbIii MaTepuaa Ne_24
1. IBoiictBenHas npupoja I/C unaykuuu. BuxpeBoe anexkrpuueckoe nosie. MakcBeuIoBCKast
TPAKTOBKA SIBJIECHMSI SJIEKTPOMAarHUTHOM MHIYKIIMH.
2. MarHuTHBII MOMEHT BUTKA C TOKOM U €TO MOBEJICHHE BO BHEITHEM OJJHOPOJHOM MAarHUTHOM TOJIE.

KonTpoabHo-u3MepurteabHblil MaTepuaa Ne_25
1. Teopema 0 HMPKYISILIMKM BEKTOPAa MAarHUTHOM MHIYKIMU JUIsl MATHUTHOT'O TOJISl B BAKyyMe.
2. JleiicTBre MarHUTHOTO TIOJISL Ha IBMDKYIITUICS 3nekTprueckuii 3apsia. Cuia JlopeHiia u ee cBoiCcTBa.

KonTpoabHo-u3MepuTeabHbIii MaTepuan Ne_ 26
1. CnenctBus u3 Teopun MakcBeinsa. DlIeKTpoMarHuTHbIe BOJIHBL. [110ckas MoHOXpoMaTHueckas
AJIEKTPOMAarHUTHAsI BOJIHA, €€ YPABHEHHUE U OCHOBHBIE CBOMCTBA.
2. [TonsTne 0 pe3oHaHCEe HAPSHKEHUH B TTOCIIEAOBATEIHLHON IIETI TIEPEMEHHOTO TOKA.

MNEPEYEHDb BOIMTPOCOB K 9K3AMEHY (KOMIUIEKT KHWM Ne3)

KonTpoabHo-u3mepurtenbHblii MaTepuag Ne_ 1
1. Untepdepennmss cBeta W €€ OCOOCHHOCTH. YCIOBUS HMHTEP(PEPEHIIMOHHBIX MAaKCUMYMOB U
MHUHHMYMOB
2. Db dext KomnroHa. 3akoHBI COXpaHEHHS SHEPTHH M MMITYJIbCA MIPH YIIPYTrOM coyaapeHuu (HoToHa U
AJIEKTPOHA.

KoHTposibHO-u3MepuTeabHbIH MaTepuaa Ne 2
1. Unurepdepenius npu oTpakeHUH OT TOHKUX TutacThH. [loteps moxyBosnHbl npu oTpaxeHuu. [lomHas
ONTHUYECKasi Pa3HOCTh XOa.
2. YpaBHeHHE DUHINTEHA 17151 BHeIHEro GoToaddexra

KoHTposibHO-u3MepuTeabHbIH MaTepuana Ne 3
1. Tlonockl paBHOTO HAKJIOHA U MOJIOCH paBHOM TomuHbL. Konbia HeroToHa.
2. OcHOBHOE ypaBHEHHE paJloaKTUBHOTO pacnana. [locrosHHas pacnanga u ee GuU3MUECKUN CMBICIL.
[lepuon nonypacnana.

KoHTpoJibHO-u3MepuTeIbHbIH MaTepuana Ne 4
1. IlpuumMHBI HEKOTEPEHTHOCTH ECTECTBEHHBIX HCTOYHHUKOB cBeTa. CnocoObl OCYIIECTBICHUS
KOTE€PEHTHOCTHU B ONTHKE - IPUMEPBHIL.
. TopmMO3HOE M XapaKTEPUCTUUECKOE PEHTTEHOBCKOE U3llyueHue. 3akoH Mo3znu

N

KoHTpoabHo-u3MepuTeIbHbIii MaTepuag Ne_5
. [Ipumenenus naTEphEpEHIINH.
. ®otonsl. Macca u umnynbsc porona. /laBnenue csera

N -

KoHTpoabHo-u3MepuTeabHbIi MaTepua Ne_6
Hudpaxus cera. [Ipunnun I'toiirenca-®@penens. 3oub1 @penes.
2. KBaHTOBBIH XapakTep TernaoBoro usnydenus. @opmyna Ilnanka as1s TEI0OBOro U3ITy4eHUs.

=

KoHTpobHo-u3MepuTeabHbIi MaTepuan Ne_/

1. Judpaxius B mapajuleiabHbIX JIyyaX Ha OJHOH IIEINH.

2. ®opmyna Panes — J[xuHca 111 TEIIOBOTO M3ITyYeHUs. YIbTpaduosieToBas «katactpodar
KonTpoabHo-u3MepurteabHblii MaTepuaa Ne_§

1. JudpakiuoHHas pemerka. Y ciIoBus TUPpakinOHHBIX MAKCUMYMOB U MUHUMYMOB



2. AGCOIIIOTHO YEpHOE TEJIO U 3aKOHBI €r0 TETIOBOTO M3JIyYCHHUS.

KonTpoabHo-usmepureabHblii MaTepuaa Ne_Q
1. udpaxmus peHTreHOBCKUX Tydei. Dopmyna Bynbda-bparros.
2. TernoBo€ M3IIy4eHHE U €T0 PABHOBECHBIN Xapakrep. M3mydarenbHas U MOTJIOIATENIbHAs CIIOCOOHOCTH
Tesa, DHEPreTUYECKask CBETUMOCTD.

KonTpoabHo-u3mepurenabublii MaTepuan Ne_10
1. Jucnepcus ceeta. HopmanbsHas u anomanbHast nuctiepcust. [lokazaTens qucnepcuun
2. TermoBoe m3nmydenne. 3akoH Kupxroda. @ynkius Kupxroda u ee puzndeckuii CMBICI.

KonTpoabHo-u3mepurtenbHblii MaTepuayg Ne_11
1. OcHOBBI KJTaCCUUECKOM 3JIEKTPOHHOM TEOPUHN JUCTIEPCHH.
2. UckycctBennas anu3otporus. DPpdext Keppa (MCKycCTBEHHOE TBOWHOE JTydepeIOMIICHHE)

KonTpoabHo-u3mMepurteabHblii MaTepuan Ne_ 12
1. [Tornomenue ceeta. 3akoH byrepa — Jlam6epra. Koaddurment normomenns u ero Gpu3nuecKuit
CMBICII.
2. [Monsipu3anus cBeTa MpH OTPAKECHUHU OT IUAIIEKTpUKa. 3akoH bprocTepa.

KonTpoabHo-u3mepurenbHublii MaTepuan Ne_ 13
1. CocraB u XapakTepUCTUKHU aTOMHOTO sA1pa. JlepekT Macc u sHeprus CBS3U aTOMHOTO si/pa.
2. JIoitHoe srydenpenomiieHre. OnTryeckast OCh U TJIaBHAs IIIOCKOCTh OJTHOOCHOTO KPHCTALIA.
OOBIKHOBEHHBIN ¥ HEOOBIKHOBEHHBIH JTy4H. [10J0)KUTENTbHBIE U OTPUIIATEIHHBIC KPUCTAJITHI.

KoHTposibHO-u3MepuTeabHbI MaTepuan Ne 14
1. [Tonspu3amus cBeta. EcTecTBeHHBIN U TOJIIPU30BaHHBIN cBeT. Buabl nomspusamuu. [lomsipuzatop u
aHanuzaTop. 3akoH Maioca.
2. Bunel pagroaktuBHOTO pacnana. Anbga-pacnaj, ero ypaBHeHUE U XapaKTePUCTUKH.

KonTposibHO-u3MepuTeabHbIi MaTepuaa Ne 15
Knaccuueckue npenctaBieHus O B3aUMOACHCTBUY CBETA C BEIIECTBOM.
2. P-pacmap, ero BUIbI U ypaBHEHUs. DHeprus B-anekTpoHoB. HelTpuHo.

=

KoHTpoJibHO-u3MepuTeabHbIH MaTepuaa Ne 16
Hudpakuus B chepuueckux BonHax (qudpaxius Openens) Ha KPYrJioM OTBEPCTHH U KPYIJIOM JHCKE.
2. CnexTp aroma Bojiopoja. CriektpanbHbie 3akoHOMepHOocTH. O6001enHas dopmyna banbmepa.
[Tocrosstnnas PunGepra.

=

KonTpoabHo-u3mMepurteabHblii MaTepuag Ne_ 17
1. Tlomy4yeHue v aHAIN3 ILTUITUYCCKU MOJISPU30BAHHOTO CBeTa. YacTHBIC BUJIBI AJUTUIITUYSCKON
MOJISIPU3aIUH.
2. OcHOBHBIE CBOMCTBA STAEPHBIX CHIL

KonTpoabHo-u3mepurenbHblii MaTepuan Ne_18
Hudpaxmus B cheprudeckux BoaHax (qudpaxius OpeHens) Ha KpyriioM JHCKe.
2. Teopwus aroma BosopoJa 1o bopy. Ilocrynatsl bopa. Ilocrosinnas PunGepra B Teopuu bopa.

=

KonTpoabHo-u3mepurenbHblii MaTepuaa Ne_19
1. Kpucrammmueckas MmIaCTUHKA MEX]ly HOJISPU3aTOPOM U aHanu3aropoM. HTepdepeHuns
MOJISIPU30BAHHBIX JIy4eli B MOHOXPOMAaTHYECKOM CBETE.
2. TlonsTue o snaepHbIX peakuusax. TemioBoi ekt saepHol peakuuu.



KonTpoabHo-u3mepurensHblii MaTepuan Ne_ 20
1. Ilpupona onTUYECKOW AHU3O0TPONMUHM U IPOUCXOKJIECHUE JBOMHOIO JIy4ENPEIOMIIEHUS B OJHOOCHBIX
Kkpucrauiax. IlonoxurensHble U OTPULIATENIBHBIE KPUCTAILIBI
2. [TonsiTHe o sAepHBIX peakuusx. TermnoBoi 3G GeKT AIepHON peakinu.

KonTpoabHo-u3mepurenbHubliii MaTepuan Ne_ 21
1. JudpakimoHHas pemeTka Kak CreKTpaibHbId mpubop. Jucnepcus u pa3pemaronas criocoOHOCTh
T(GpaKIIMOHHON PEIIETKH.
2. Tlpupona simepHBIX CHII. T — ME30HBI, KaK HOCHTEJN B3aUMOJICHCTBHS MEXTy HYKIIOHAMH.

KonTpoabHo-u3MepurteabHblii MaTepuan Ne_ 22
1. Dnnuncouasl Ty4eBBIX CKOPOCTEN B 0JIHOOCHBIX KpucTaiuiax. [loctpoenus ['toiirenca ans
OJIHOOCHBIX KpPHUCTAJIJIOB.
2. KopmnyckynsipHO-BOJTHOBOM Tyallu3M CBETa M MUKpouacThil. BomHs! ne-bpoiins u ux cBoiicTsa.

KonTpoabHo-u3smepurenbublii MaTepuan Ne_ 20
1. BonnoBoii maket. ['pynmoBast ckopocTs BostHBL. @opmyna Panes ais Ga3zoBoit u rpynmoBoi
CKOPOCTH.
2. DneMeHTapHbIe yacTUIll. YeTbipe THIa pyH aMeHTaTIbHBIX B3aMMOICHCTBHIA B IPUPOE, UX
CPaBHUTEJbHAS XapaKTEPUCTHKA.

Onucanue KpUTepHeB M NMIKAJIbLI OLIEHMBAHUSI KOMIIETEHIIMH (Pe3yIbTATOB 00y4eHMs1) IPH MPOMEKYTOYHO#
aTTecTanuu

OTanHo 3HaHue BceX (PU3MUECKUX 3aKOHOB H SIBJICHUI B 00BEME MPOCITYIIAHHOTO
Kypca.  YMeHue  BbBIBOAUTH  (Gopmyibl.  CmocoOHOCTH  ¢BOOOJHO
OPUEHTHUPOBATHCSI BO BCEM MaTepHale.

Xopomo 3HaHue BCEeX (PM3MUECKUX 3aKOHOB M SIBJICHUH B 00BEME MPOCITYIIAHHOTO
Kypca..YMeHue BBIBOJIMTH (bOpMYIIBL. CriocoOHOCTh CBOOOTHO
OPUEHTHUPOBATHCSI BO BceM Matepuasie. Bo3MOXHBI HEOOJIbIINE HET0UYEThI U
HETOYHOCTH PU BBIBOJIC (DOPMYIL.

YV 10B1ETBOPHTEIBHO 3HaHUE OCHOBHBIX (PH3MUECKUX 3aKOHOB U SIBJICHUI B 00BEME MPOCITYIIAHHOTO
Kypca.

HeynosiierBopuresibio | He3HaHne OCHOBHBIX 3aKOHOB (DM3HMKH, (U3UUECKOTO CMBbICHA (PU3MYECKUX
BEJIMYMH U MX CITUHUI] U3MEPCHUI

3aureHo 3HaHHE OCHOBHBIX ()M3MUECKUX 3aKOHOB U SIBJICHUI B 00bEME MPOCIYLIaHHOTO
Kypca. CriocoOHOCTh OPUEHTHUPOBATHCS BO BCEM MaTepHare.

He 3auteno Heymenune ¢dopmynupoBaTh OCHOBHBIE 3aKOHBI, (DU3MUYECKOTO CMBICIA
(bu3MYECKUX BEUYNH U UX €IUHUI] H3MEPEHUN

Onucanue TEXHOJIOT U NMPOBEACHUSA.

HpOMC)KyTO‘-IHa}I arrecTalus NpoBOAUTCA B COOTBCTCTBUU C ITonoxenuem o HpOMC)KYTO‘-IHOI\/'I
aTTeCTallun 06yqa101u1/1xc;1 1o MporpaMmam BBICHICTO 06pa30BaH1/1;1.
KOHTpOJlBHO-I/I3MepI/ITCJ'ILHLIC MaTcpHraJibl HpOMCH(YTOqHOﬁ aTTeCTalnuu BKJIIOYAroT B ce0s
TCOPCTUYCCKHUEC BOIIPOCHI, MTO3BOJIAOIINEC OLICHUTH YPOBCHBb IMOJTYUCHHBIX 3HAHUIA.
KpI/ITepI/II/I OIICHUBAHHWA NPUBCACHBI BLIIIC.
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