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1 Leau ¥ 3a1a4M OCBOEHUSI TMCHUTIMHBI

Ieaun ocCBOCHUS TUCHUILIIMHBI (MOJYJISA): SIBISETCA CO3MaHHMe (yHIaMEHTAIBHON Oa3bl
3HaHUH, HAa OCHOBE KOTOPOW B JaJbHEHIIEM MOXHO pa3BUBaTh Ooyiee yriayOlieHHOE H
JeTaIU3UPOBAHHOE M3ydyeHUE (U3NYECKHUX 3aKOHOB M SIBIECHUI B paMKax KypcOB INPHKJIATHON
MEXaHUKH, OCHOBBI KOHCTPYHUPOBAHHUSI, SJIIEKTPOTEXHUKU U 3JIEKTPOHUKHU.

3agaum: chopMHUpPOBATh y CTYJCHTOB €IMHYIO, CTPOHHYIO, TOTMYECKH HETPOTUBOPEUUBYIO
($u3nUeCKyI0 KapTUHY OKPYKAIOIIEro HaC MUpa MPUPO/IbI, CO3JaHHE KOTOPOH MPOUCXOIUT IMyTeM
0000111eHUsT HIKCIIEPUMEHTANIBHBIX JAHHBIX U Ha MX OCHOBE IPOM3BOJIMUTCS MOCTPOEHHE MOAEIeH
HaOJI01aeMBIX SIBJICHUH, CO CTPOTUM OOOCHOBAaHMEM NPHUOIMKEHHH M PaMOK, B KOTOPBIX 3TH
MOJIEIHU AEHCTBYIOT.

2 Mecto aucuuniauHbl B crpykrype OITIOII BO

JuciunianHa OoTHOCUTCA K 0a3oBoi yactu ydeOHoro nukia — bl Ilpu usydenuit kypca
o0mieil ¢u3MKH, CTYIEHT AOKEH CBOOOIHO BIAJETh B IEPBYIO OYEpEhb MaTEMAaTHUYCCKUM
anmaparoM. YMeTh pelllaTh KBaJpaTHbIe, MHTErpajbHble U JuddepeHnaibHble yYpaBHEHHUS,
HEpaBEHCTBA, FTEOMETPUUYECKHE 3a]a4H, TPUTOHOMETPUUYECKUE BHIPAKECHHUSI.

B kypce oOmieil ¢u3mku BBOAATCS OCHOBHBIE MOHSTHS U 3aKOHBI, KOTOPBIE SIBJISIOTCS
GyHIaMEHTOM TpPH OCBOCHUN MHOTUX IUCHUIUIMH, KaK €CTECTBEHHOHAYYHOTO IIMKJIA, TaK U
npodeccuonanpHoro mukia. OcBoeHHe QU3MKU HEOOXOIUMO Kak IMpeAlIecTBYomee MAs
CJEAYIOIIUX AUCIUIUINH: TIPUKIIaHASI MEXaHUKA, OCHOBBI JJIEKTPOTEXHUKH U SJICKTPOHUKHU U T.J.

3 TpeGoBaHus K pe3yIbTaTaM OCBOEHHS COAEPKAHUS AU CHUILINHBI

[Iponiecc M3yueHus AUCHUIUIMHBI HAmpaBieH Ha (OPMHUPOBAHHUE AJIEMEHTOB CIEAYIOIINX
koMmrereHuil B coorserctBuu ¢ @I'OC BO u OIIOII BO no ganHOMY HanpapieHUIO TOATOTOBKU
(criennanbHOCTH):

Crnoco0eH NpUMEHSITh €CTECTBEHHOHAYYHbIE U OOIICUH)KEHEPHbIE 3HAHMS, METOJIbI
MaTeMaTUYeCKOro aHalin3a U MoJieupoBanus B mpodeccuonansuoi aestenbHocty; (OIIK-1).

B pe3ynbrate 0cBOSHUS AUCHUIUIMHBI O0yUYaIOIIHICS TOKEH:

3HaTh:

CTpyKTypy cCaMOCO3HaHUs, €r0 POJib B KHU3IHEACSITETbHOCTH JTUYHOCTH.

Buapl caMOOlIeHKH, YPOBHU TMPUTSA3AHHUM, UX BIUSHUS HA PE3yibTaT 00pa30BaTEIbHOM,
npohecCuOHANBHOM NeSTENbHOCTH.

Oranbl Tpo(PecCHOHATBHOTO CTAHOBJICHUS JTUYHOCTH

Ymers:

CamocTosITeIbHO OLIGHUBATh pPOJb HOBBIX 3HAHWM, HABBIKOB M KOMIIETCHIMH B
o0pa3oBaTenbHO, MpodeccnoHaNbHOM 1eATeTHbHOCTH.

[InanupoBaTh W OCYIIECTBISATH CBOKO JCSATEIHLHOCTh C YUYE€TOM pPE3YJIbTaTOB aHAJIN3a,
OIICHMBATh W TIPOTHO3UPOBATH TOCHEACTBHUSI CBOEH cOIMalbHON M TpodeccHOHANBHOM
JeSTeTLHOCTH.

Bnaners: .HaBbikamMu mo3HaBaTenbHOW ¥ y4yeOHOW  JI@ATENHHOCTH, HABBIKAMU
paspelnieHus npoodIeM.

HaBblkamu moucka METOJOB pEUIeHUs MPAKTUYECKUX 3a7ad, TPUMEHEHUIO Pa3INYHbIX
METO/IOB IMO3HAHUSI.

dopmamu 1 METOJaMH caMOOOYYEHHUS U CAMOKOHTPOJIS

4 Coaep:xanue U CTPYKTYPa IMCUUILIUHBI (MO1YJIs1)

4.1 Conepxxanue pa3aejoB JUCHUIIMHBI

CoaepxaHnue pasaena dopMupyemas dopma
Ne HammenoBanmne sIep pasit PMUDY p
KOMITCTSHITHS TEKYLIETro
paznena pasnena
KOHTPOJIS
1 MexaHuka ONEeMEHTBI KHHEMaTUKH OIIK-1 JIP, K, T, PK
MOCTYIATEILHOTO i
BpalaTEeIbHOTO IBHKEHHUS,
JnHamuka TOYKHU 5




MIOCTYIATEIBHOIO JBUKECHHUS
TBEPZIOTO Tena. 3aKoHBI
COXpaHEHHS.
JnHamuka BpAaIaTeIbHOTO
JBUKEHUS TBEPJOTO Tea
Heunepuuansueie CUCTEMBI
oTcuera
MexaHuka )KHIKOCTEN
Mexanuueckue — KojebaHus |
BOJIHBI
DJIEMEHTHI CHEUUATIBHOM TEopuH
OTHOCHUTEIILHOCTH.
MonekynsapHas | MonekyiasipHO-KMHETHYECKas OIIK-1 JIP, K, T, PK
¢busuka u TEOpHUsI UICATIbHBIX Ta30B.
TepMoarHamMuka | OCHOBBI TEPMOJMHAMUKH
PeanpHpie ra3pl, KUAKOCTH U
TBEp/bIC TENA.
DNEKTPUYECTBO | DJIEKTPOCTATUKA OIIK-1 JIP, K, T, PK
Y MarHeTu3M. [ToCTOSIHHBIN 37EKTPUUYECKUN TOK.
Toxk B cpenax.
MarnuTHoe 1ojie B BaKyyMe€ U B
BEILIECTBE.
OcHoBbl Teopuu MakcBemna A
3JIEKTPOMArHUTHOTO TOJIS.
DNeKTpOMarHuTHbIE KojeOaHus U
BOJIHBL. IlepemenHbII
JJIEKTPUUYECKUH TOK.
4 Onruka. I'eomerpuueckas OIITHKA, OIIK-1 JIP, K, T, PK
dhoTomeTpust
BousiHOBas onTuka.
KBanToOBas onTuka.
5 OJeMEeHThI dusuka aTtoma. KBanToBas OIIK-1 JIP, K, T, PK
aTOMHOU U ¢buzuka.
SIEPHOMN DOnemMeHThl AJepHOM (QU3UKU U
buzuku (U3HMKYN DTIEMEHTAPHBIX YaCTHII.

B rpade 4 mnpuBopsrcs mnnaHupyemble (GOpPMbI TEKYLIETO KOHTPOJIS:

3amuTa

naboparopHoit pabotsl (JIP), Beimonnenue kypcoBoro npoekta (KII), kypcoBoii pabotsl (KP),
pacuetHo-rpadudeckoro 3amxanus (PI'3), nomamuero 3aganus (/13) nanucanue pedepara (P),
acce (D), komnokBuyM (K), pydexusiit koutpons (PK), Tectuposanue (T) u T.1.

4.2 CTpyKTYypa IMCUMILINHBI

OO61ast TpyA0€MKOCTh TUCHUIUTHHBI COCTaBISIeT 8 3a4eTHHIX equHUIL ( 288 yacoB)

TpynoemkocTs
Bun pabotbt 4acoB
(0]0]0)
1cem. 2cem.
O01mas TPy10eMKOCTh 144 108
AyautopHasi (KOHTaKTHas) padora: 51 75
Jlexyuu (J1) 34 15
Ilpaxmuuecxue 3auamus (113) 15
Jlabopamopuwvie pabomut (JIP) 34 15




TpynoemMkocTb

Bun paGoter JacoB
0100

CamocrositesbHas padora (CP): 67 36
CaMOCTOSITETIbHOE U3YUYEHUE PA3JICIIOB 16 15
CamonoaroroBka (ImpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO MaTepHraia u
MaTepuaia Y4eOHHMKOB U y4eOHBIX ITOCOOMIA, TOATOTOBKA K JIAOOPATOPHBIM U 20 6
MPAKTUYECKUM 3aHITHSIM, KOJUIOKBHYMaM, pyOeKHOMY KOHTPOJIIIO U T.1.),
PI'P 30 15
KoHnTtposb (mpuem 3aueta) 9
KounTtpousn 27

Bua uToroBoro KOHTpoJIf (3a4eT, IK3aMeH)

3a4yeTr | 5K3aMCH

4.3 JIabopaTopHble padoThI

Ne
JIP HaumenoBanue 1a00paTopHBIX padboT
1 3
. W3yueHne 3aKOHOB paBHOYCKOPEHHOTO JBM)KEHUS M BTOPOTro 3akoHa HeloToHa Ha
MaiuHe ATBy/a.
) OmnpeeneHre CKOPOCTH IBUKCHHUS YT METOAOM OaNTUCTUYECKOTO MasiTHUKA.
3 N3ydyeHne 0OCHOBHOTO 3aKOHA JIMHAMUKH BPANIaTeIILHOTO JIBHYKCHUSI.
4 OnpeneneHre MOTYJIS FOHTA TI0 U3TUOY CTEPIKHSL.
s OmnpeeneHre MOMEHTA HHEPIIUM MaXxOBOTO KOJIECA M CHJIBI TPSHHUS B OIIOPE
6 Onpe/eneHrne MOMEHTA HHEPIIUH TEJIa METOJIOM KPYTHIIBHBIX KOJIeOaHUH.
7 Omnpenenenne kodpPuIMeHTa KECTKOCTH MPYKUHBI CTATUCTHYECKUM U JUHAMUYECKUM
METOJIaMHU.
3 Omnpenenenue TEpMUIECKOTO KOIPPHUIHEHTA JaBICHUS BO3IyXa MPU MOMOIIIH
BO3/IYIITHOTO TePMOMETPa
9 OnpeneneHne TIOTHOCTH KHUIKOCTEH M KOHIIEHTPAIIUH PACTBOPA C TIOMOIIIBIO
MTMKHOMETpa
10 OmnpenesneHne BIaXHOCTH BO3AyXa
1 Omnpenenenue kodduieHTa TMHEHHOTO PaCIIMPEHHs TBEPABIX TEIl.
Omnpenenenre OTHOMICHHUS TEIUIOEMKOCTH MPU MOCTOSITHHOM JaBJIEHUH K TETIOEMKOCTH
12 IpH NOCTOSIHHOM 00beme (¥ = C, / Cv ) metomom Kiemana-/lezopma
13 Omnpenenenre MOJIIPHON MacChl BO3yXa.
14 HccnemoBanue 3IeKTPOCTATHYECKOTO TTOJISI METOJIOM DJIEKTPOCTATUIECKO BaHHBI.
15 Onpenenenne uncia dapanes v 3apsaa dIEKTPOHA.
16 N3mepenue conmpoTUBICHHH ¢ TOMOIIBIO MOCTa YUTCTOHA.




17 W3ydenne 3aBHCUMOCTH CONPOTHUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.
HccnenoBanue 3aKOHOMEPHOCTEH TEPMOIICKTPOHHOM AYMHUCCHH.

18

19 N3ydeHnne nepexoaHbIX MPOIECCOB MPHU 3aMbIKAHUH U Pa3MbIKAHUH IICTIH.

20 OmnpeneneHre TOPU30HTATBLHON COCTABIISIONICH HAMPSKEHHOCTH MAarHUTHOTO TTOJIS
3EMUIIH.

1 N3ydenne morynmpoBOIHUKOBOTO JHOAA U TIOTYIPOBOTHUKOBBIX TPHUOOPOB.

2 OnpeneneHne TIaBHOTO (POKYCHOTO pacCEestHUSI COOMPAIONICH U pacCeHBaIONICH JIMH3.

23 OmnpeneneHne CHITbI CBETa (POTOMETPOM.

24 Wzyuenue siBneHus MHTEPPEPEHINH CBETA C TIOMOIIBIO KOJIEI] HhIOTOHA

5 HccnenoBanue onTUYECKH aKTUBHBIX BEIIECTB CaXapHMETPOM.

2 HccnenoBanue cTpyKTYphl KPUCTAIIOB JIA3EPHBIM U3TyICHUECM.

27 W3yueHne 3akoHa OCBEIIEHHOCTH

8 HccnenoBanue qudpakiny cBeTa ¢ MOMOIIBIO ONTUYECKON CKaMbU

29 N3yuenue BHentHero poroaddexra

30 HccnenoBanue CrieKTPOB MCITYCKAHUS U TIOTJIOMICHUS CIIEKTPOCKOIIOM

31 Hcnonp3oBanue cuetunka [ eirepa-Mroiuiepa Ui M3ydeHus H30TOoIa OepHILIUs

4.4 IlpakTH4yecKkue 3aHATHS (CEMHHAPBI)

Ne
- Tema
1 3
1 | Dnementsl KuHEMATUKH. JIMHAMUKA TOCTYNATENBHOTO NBMKEHHUSL. CHUIIbl HHEPIIHH.
) DHepreTUUYEeCKUe XapaKTEPUCTUKU MEXaHUYECKON CUCTEMbI. 3aKOHBI COXPAHEHHS B MEXAHUKE.
3 | MexaHuka TBEpAOro Tena.
4 | Mexanndeckue KojieOaHHUS U BOJTHBI.
5 | DnemMeHThl MeXaHUKH JKHJIKOCTEH
6 | DTMEMEHTBI PEIATHBUCTCKON MEXaHHKH.
7 | MonekynsipHO-KHHETHYIECKast TCOPHsI HICATbHBIX Ta30B
g | OCHOBBI TepMOJIMHAMUKH
9 | PeanpHbIe Ta3pl, )KUIKOCTH U TBEP/BIC TENA
10 | DnekTpocraruka.
11 | IlocTOSHHBIN 2NEKTPUUECKUI TOK.




Tema

Juii
12 | DnexkTpomMarHuTHas MHAYKIUS. DJIEMEHThl Teopuu MakcBeiia i 3J1€KTPOMarHuTHOTO TOJIS.
13 DNeKTpOMarHuTHBIE KoJieOaHus U BOJTHBL. [lepeMeHHBII 2JIeKTPUYECKHUIA TOK.

DJIeMEHTHI CHeIUATIbHON TEOPUH OTHOCUTEIHLHOCTH
14 | DneMeHThl reoMeTprUecKoi onTuku. BoiHoBas onTuka.
15 | KBanToBas npupoaa u3inydeHusl.
16 | D71eMeHTa aTOMHOM ¥ KBAHTOBOW (U3UKH.
17 | DmeMeHThI sjepHON Gu3KKH.




4.5 CaMocTosITeIbHOE U3yYeHHe Pa3/1eJI0B U CHUTIIHHbI

Ne
- Bonpocel, BBIHOCHMBIE Ha CAMOCTOSITEJIBHOE U3yUEHUE

1 2

1 Mexanunueckoe aBuxeHue. OTHOCUTENBHOCTD ABMkeHus. Cuctema oTcyera.
KoopaunaTtaas u BekTopHast opMa ONHCAHUS IBUKCHUS.

2 PeaktuBHOE nBMxkeHue. KocMuueckue cKopocTu

3 I'mpockomnsl. [IpuMeHeHre THPOCKOIIOB B HABUTALIUU

4 3BYKOBBIE BOJIHBL. YIIbTpa3ByK. MHDpa3Byk. Dddekt Jomepa

S Heunepunansueie cuctemsl orcyera. Cuiibl HHEPLIUU

6 Onpenenenne NOCTOSIHHON ABOrajipo

7 JnvHa cB0OOAHOTO Ipobera MOJIEKYIIbl U CPeIHEe YUCIIO CTOJTKHOBEHUHN
BuyTpeHHss sHEprus peaabHOro rasa.

9 Dddext Jxoynsa-Tomcona. CxiKeHne ra3oB

10| JTaBnenue mox M30THYTOM MTOBEPXHOCTHIO kUAKOCTH. Dopmy:na Jlamnaca. Kanwuisapaeie
SIBJICHUS

1 JleekThl B KpucTamiax

12
CyOnumarusi, maBleHNe U KPUCTAILIH3AINS TBEPABIX Tel. AMOp(QHEIE Tena

13| Onbrr Musukena no OIIPE/IETICHUIO 3apsi/ia AIEKTPOHA

14 | Pacuer HanpsHKEHHOCTM AJIEKTPUYECKOTO TIOJAS HA OCH JUIONA W Ha MpsIMOHU
MEPIEHIUKYISIPHON OCH TUIIOJI.

15 | Ilpumenenne Tteopembl [aycca ms pacdera HaAOpsDKEHHOCTH IO PaBHOMEPHO
3apsDKEHHON  cpepruecKkoil TMOBEPXHOCTH, PABHOMEPHO 3apsKEHHOTO OECKOHEYHOTro
HWIMH]IpA.

16 | CerHeTosneKTpUKH, UX CBOWCTBA U IPUMEHEHUE.

17 | ConpotuBneHue MPOBOAHMKOB U MX COEAUHEHHE. 3aBUCUMOCTb COINPOTHUBIICHUS
MIPOBOJHUKOB OT TemrepaTrypbl. CBEpXIPOBOIUMOCTb.

18 | Peoxopanblii MOCT YHUHCTOHA.

19 | KoaddumueHT monae3Horo AeHCTBUS UCTOYHUKA TOKA.

20 | Pabota BbIXOJa 3JIEKTPOHOB U3 METAJUIOB. TepMoanekTpoHHas smuccus. KontaktHas
Pa3HOCTb MOTEHIMATIOB. TEPMOAIEKTPUUECKUE SIBICHUS U UX IPUMEHEHHUE.

21 | IlonynpoBOAHMKOBBIN AUOA, TPUOL, TPAH3UCTOP UHTErPaJIbHBIE CXEMBI..

22 | Buabel caMOCTOSITETRHOTO Ta30BOTO pa3psna. Tieromuii, 1yroBoi, HCKPOBOM M TyrOBOM
paspsabl.

23 | Dddext Xomna.




24 | YckopuTenu 3apsiKEHHbBIX YacTHIL.

25 | [Auna- n napamaraetusm. deppoMarHeTUKU U UX CBOICTBA.

26 | Tok mpu 3aMbIKaHUU ¥ Pa3MbIKaHUH LICTIH.

27 | Onpenenenue yaeabHOTO 3apsi/ia MOJIOKUTEIBHBIX HOHOB. Macc — cieKTporpadsl.

28 | TexHuueckue NPUMEHEHHUS IEKTPOIIN3A.

29 | Ontrueckue npuOOphl. AGeppariii ONITHYECKUX CHCTEM.

30 | Onbitel ®u30 u MaiikenbcoHa MO ONpeAEIEHUI0 CKOPOCTH CBETA.

31 | Meroas! HabOronenust uaTepdepenunu ceera. [Ipumenenne naTepepeHIun CBeTa.

32 | Buabsl JIOMHUHECLIEHIINH.

S OueHo4HbIe CpeACTBA IS TEKYLIero KOHTPOJIS YCIEeBAEMOCTH U MPOMEKYTOYHOM
aTTecTAlNN

@opMBl KOHTPOJISL TEKYILUX, IPOMEXKYTOUHBIX M HWTOTOBBIX 3HAHUH CTYJEHTOB IIO
JUCLUIUIMHE OINPENENIAIOTCSA B COOTBETCTBUU C YU€OHBIM INIAaHOM 00pa30BaTEeNIbHOM MpOrpaMMbl U
B COOTBETCTBUM C JelcTByromUM I[lomokeHneM o OanbHO - PEHTHMHIOBOM CUCTEME OLIEHKHU
ycneBaemocTu ctyneHtoB KbI'Y.

Ot oOyuwarommxcsi TpeOyeTcsl MOCEIIeHHE 3aHITHH, BBIMOJHEHHE Ja00opaTOpHBIX padoT,
3HAKOMCTBO C PEKOMEHI0BAaHHOU JIMTEPATYPOH.

[Ipu arrectanmu OOYYaIOUIMXCS OICHUBAETCS KadecTBO PadOTHI Ha 3aHATUAX (YMEHHE
BECTH JIUCKYCCHIO, CIOCOOHOCTh 4YE€TKO U EMKO (OpMYJIUpOBaTb CBOU MBICIH), YpPOBEHb
MOJAFOTOBKUA K CaMOCTOSITEIbHON J1€ATENbHOCTH, KaUYECTBO BBINOJIHEHUS 3aJaHUN (TIpe3eHTalui,
JIOKJIa/I0B, BBITIOJHEHHUE JTa0OPAaTOPHBIX PaboT U Ip.).

OO0pa3upbl 321aHui K J1200paTOPHBIX padoT

N3YYEHUE 3AKOHOB PABHOYCKOPEHHOI'O AIBUXEHWA 1 BTOPOI'O
3AKOHA HbIOTOHA HA MAUIMHE ATBYJIA

HepaBHOMEpHOE IBHKEHHE, IIPU KOTOPOM CKOPOCTH MU3MEHSETCA BO BPEMEHH II0
JUHENHOMY 3aKOHY, IIPMHSATO  HAas3bplBaTh  PABHONEPEMEHHBIM. BelnunHOM,
XapakTepu3yomel ObICTPOTY H3MEHEHHMs CKOPOCTH IO YHCICHHOMY 3HaueHHIO,
aBnsercss yckopeHue. llepasg dyacTh paboOThl MOCBALIEHA HW3YYEHHUIO 3aKOHOB
PaBHOYCKOPEHHOTO IBWXXCHMSI Ha MallMHE ATByJa U ONPEICICHUIO YCKOPEHHS.
[lenpto BTOpOM wyacTH paOOTHI SIBIsSIETCS MPOBEpKa BTOporo 3akoHa HproToHa

- F
a =— |. [IpoBomutcs 00paboTKa pe3yIbTaTOB SKCIIEPUMEHTA.
4
/ m

o KoHTpoabHbIE BONPOCH! K IaHHOU JIaOOpaTOpHOU paboTe:
1) CdopmynupoBaTh 3akoHbI Hpl0TOHA.
2) lloHaTue o MaTepHaIbHOM TOUKE.
3) Ilyts u nepememenue. CKOpOCTh, €€ BEIUUYHNHA U HAIIPABJICHUE.
4) VYckopeHue. 3aKOHBI yTH JIsl pPABHOYCKOPEHHOT'O ¥ paBHOMEPHOT'O IBHXKEHUS.
5) Ot kakux (pakTOPOB 3aBUCUT YCKOpeHHE?

10




N3YYEHHUE OCHOBHOI'O 3AKOHA ITMHAMUKH BPAIITATEJIbHOI'O
JABWXEHNA

MoOMEHT HHEepLMH BpAIIAIOIIErocs Tela MOXXHO CBECTH K H3MEPEHHIO
JCHCTBYIOIIETO HA TEJIO0 MOMEHTAa CHJIBI U COOOIIEHHOMY JTOMY Tely
YIJI0BOTO ycKopeHHs. i U3MEpeHUsl ATUX BEIMYMH MPUMEHSIOT MasiTHUK
O6epoOeka. [IpoBepka OCHOBHOTO 3aKOHA TUHAMUKH JJIsI BPAIAIOIIUXCSI TSI
OCyIIECTBISieTCST  TpeMs  crmocob0amu.  Pe3ynbraTel  9KcrepuMeHTa
obpabateiBaroTcs MeTogoM CThIO/ICHTA.
KoHTposabHble BONPOCH! K JaHHOU JIabopaTOpHOii paboTe:
1) Mowment cuibl. [lneuo cuiibl. MOMEHT MHEpLIMU TBEPIOTO TeJIa.

2) OCHOBHO¥ 3aKOH JIMHAMUKH BPAIIaTeIbHOTO JTBUKCHHUS.
3) Uemy paBHa CUJIa HATSDKEHUS] HUTH?
4) BeiBecTH BpamaTeIbHbIi MOMEHT CHJIBI B JAaHHOU paboTe.
5) 3akoH COXpaHEHHUs MOMEHTa UMIIyJbCa.
6) BpiBecTu MOMEHT MHEpLHUU CTEPXKHS JUIsl OCH BpallleHUs, MPOXOASIIEH uepe3 LEeHTP

Mmacc.

OINPEAEJIEHME MOAYJIA FOHI'A T10 U3I'BY CTEPXHA

Lenbto naHHOW pabOTHI SBISETCA H3yYCHHE YHOPYTUX JedopManuidi u
OCHOBHOI'O 3aKOHa JuIg 3Toro Bujaa Jnedopmanuii—3akona I'yka. CTyaeHTsI
omnpenensoT Moayib FOHra amst AByX CTEp)KHEH, CACTaHHBIX U3 Pa3IMYHbIX

MaTepuajoB METOJOM H3ruba CTEepXHS, MOJIOKEHHOTO Ha JBe omopsl. B
pabote wucCHoJb3yeTcs HWHANKATOp MayblXx nepememienuit.  HaiigenHoe
3HauUEHUE MOJYJIS YIIPYTrOCTU CPABHUBAETCS C ATATIOHHBIM 3HAYCHHEM.
KoHTposibHBIE BOIIPOCHI K IaHHOMW J1a00paTOpHOiA pabore:

1) Yro maseiBaerca nedopmanueini? Kakue Buapl nedopmaruit

cymecTtByoT? Ilo kKakoMy mnpHW3HaKy Teja JMJENsATCS Ha
yIpyrue u Heynpyrue?

2) KakoB ¢usnueckuii cmpica moayis FOura?
3) Uemy paBeH MOMEHT MHEPIIUU CTEPKHsI (BBIBECTH (POpMYITY).
4) CdopmynrpoBaTh 3aK0H ['yKa /1711 OCHOBHBIX BUOB Jie(hOpMaLnu.
5) Huarpamma pactsikenusi. OCHOBHbIE MEXaHMUYECKHE CBOMCTBA TBEPAOTO Tela.

OINIPEAEJIEHME MOMEHTA MHEPLITMUN MAXOBOI'O KOJIECA 1 CUJIbI TPEHUA
B OIIOPE

MoMeHT MHEepIMH MaxoBOro KoOJIeCa M CUIIY TPEHMsI B OIOpe
MO>KHO HalTH MPH MOMOIIM NPHOOpa, COCTOSILIEr0 U3 MaXOBOTO
KOJeca, HacaKeHHOro Ha Bajl. Bam ycraHoBieH Ha
LIAPUKOTIOAIIMITIHUKAX. B pabore M3ydaercss OCHOBHOW 3aKOH
JUHAMHUKHU BpallaTeIbHOTO JIBHKEHUS.

KoHTpoJIbHBIC BOIPOCHI K JaHHOMN J'Ia6ODaTODHOI71 Da6OTCI

1) Ot yero 3aBUCUT MOMEHT MHEPLIMHU BPALLAIOLIEHCS CUCTEMBI?
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2)

3)

BreiBectn  ¢dopmyny ans  pacueta MOMEHTa HWHEPLIUU OJHOPOIHOTO JHCKA
OTHOCHUTEIIbHO OCH, MEPIEHIUKYISIPHON K MIOCKOCTH TUCKa M MPOXOoJsLIeil uepes
€ro LEeHTp.

BpiBo pacueTHO# (GOpMYITHI.

4) Cuna tpenus. TpeHue nokosi, CKOJIbKEHUS U KaYEHUsI.

=]

5)

Kunernueckas OHEPI'UsA BpalllatoIICrocs TCa.

OHPEJIEJIEHUE MOMEHTA MHEPLIUU TEJIA METOJIOM
KPYTWJIbHBIX KOJIEBAHUN

B nanHoii paboTe wu3y4aercs OCHOBHAas (hU3MUYECKas BEIUYMHA, XapaKTepH3YHOIas
CBOMCTBA TBEPJIOTO TeJa MPU BpAIIATEIHLHOM JBM)KCHUH — MOMEHT uHepuuu. OTHUM W3
MECTOA0B 3KCHepI/IMCHTaJIBHOI‘O onpe;[eneHH;I MOMCHTA I/IHepL[I/II/I TCJIa ABJIICTCA METOL
KPYTHJIBHBIX KOJI€OaHMI, KOTOPBIK UCIIONIB3YeTCs B paboTe.

MOMEHT HHEPIUH BBIYUCISCTCS ISl Pa3HBIX TOJOXKEHUH Tpy3a U MPOBOAUTCS 00paboTka
pE3yIbTaTOB H3MEPEHUH.

KoHuTtpoibHbIe BOIPOCH! K JaHHOH 1abopaTopHoi padore:

3)
4)
5)

1) Hamwucath 0OCHOBHOI1 3aKOH TWHAMUKH BPAIIATEIbHOTO JBUKCHHUS.

2) CdopmynupoBaTh W HalMcaTh, YTO TAaKO€ MOMEHT HWHEPIIMH, MOMEHT
CHUJIBL.
Uto Ha3BIBaETCS MOJYJIEM KpyUueHUs?
Teopema IlIteitnepa, BbIBOA (POPMYIIBL.
Uemy paBeH MOMEHT MHEPLUMU CTEPKHS OTHOCUTEIHHO OCH, MEPHEHIUKYIISIPHON
CTEPKHIO, IPOXOIAILEH yepe3 LHeHTp TsukecTu? Uepes KoHEl CTepKHA?

OINPEAEJIEHUE KOOOOUIIMEHTA XECTKOCTU ITPYKMHbBI
CTATUYECKUM U JTUHAMUWYECKUM METOJAMU

1)
2)

3)

4)
5)

6)

3agaueil paboThl ABISAETCS O3HAKOMIIEHHME C IPOCTEHIIUM  Clydyaem
COOCTBEHHBIX  rapMOHMYECKMX  Kojebanuid.  M3ywarorcss — koneOaHus
[PY’)KUHHOTO  MAasATHUKA, KOTOpbIE MOXHO CYUTaThb HE3aTyXaroLUMHU.
YcTaHOBKa COCTOUT M3 ONOPHI, HA KOTOPOM YKPEIUIEHBI Pa3JINYHbIE MPYKHUHBI.
Croiika cHaOxeHa mmKanoil. PaGoTa cocToUT H3 JABYX yHNpaKHEHHA:
ONPEIETICHUE KECTKOCTHU MPYKUHBI CTATUYECKUM U TUHAMHYECKUM METOJAMM.

N 7 B xoHue paboThl cpaBHHUBAarOTCS KO3(PPHUIUEHTH KECTKOCTH, MOTy4YEeHHBIE

pa3HBIMU METOJIAMH.
KoHTposbHbIE BOIPOCHI K JIaHHOHU J1ab0paTopHO paboTe:

Kakoii Bu1 uMeeT ypaBHEHHUE IBUKESHUS TIPU TAPMOHHYECKOM KOJIeOaHUH?

Kakue  komebGaHuMs  CHUCTEMbl  Ha3bIBAIOTCSI ~ COOCTBEHHBIMH M Kakue

BBIHYX/ICHHBIMU?

CKopoCTh U yCKOpEeHHEe KoNebaTeaIbHOM CUCTEMBI.

Uemy paBHa MoJiHask SHEPTUs KojiedaTeNbHOU cucTeMbl?

BbluncnuTe MO MONyYEHHBIM JAHHBIM U3MepeHuil a3y ot coOCTBEHHBIX

KoJIeOaHWil MPYKMHHOTO MasTHUKAa W CMEINICHHE Tpy3a X 4epe3 3 ¢ OT Hayaia

0TCYETa BpEMEHH.

Urto Takoe pe3oHaHc?
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OINPEAEJEHUE KOOODOUIIMEHTA BA3KOCTH XUAKOCTHU METO/JJOM CTOKCA

s onpenenenus koddduLmenTa BI3KOCTU IpeJylaraeTcs UCIoib3oBath MeTosl CTokca,
KOTOPBIIi OCHOBaH Ha JBIDKEHUH Tella cheprueckord GOpMBI B HCCIENYeMOI KHUIKOCTH
(rmuuepuH U KactopoBoe Macio). st maHHON paboThl MPOBOAMTCS 00paboTKa
U3MEpPEeHUH U TONy4YeHHbIE 3HAueHUs Kod(pduimeHTa BI3KOCTH CPABHHUBAIOTCA C
TaOJIMYHBIMU 3HAYCHUSIMH.
KoHTposibHbIE BOITPOCHI K AAHHOM 1a00paTopHoii padore:
1) ®opmyna HeroToHa AJist BA3KOCTH.
2) Koadounuent Bsazkoctu. Guznueckuii cMbica KO3 PUIHEHTA BI3KOCTH.
3) EauHuier usmMepeHus BI3KOCTH.
4) Meton Crokca. BeiBoa pacueTHoi hopMyIibL.
5) Metonupb! onpeaenenust KO3 GUIMEHTa BI3KOCTH.

OIMPEAEJIEHME TEPMHUYECKOI'O KOOODOUIMEHTA JABJIEHUA BO3AY XA TTPU
oMo BO3AYIIHOI'O TEPMOMETPA

PaboTta mocBsiieHa H3y4yeHHMIO CBOWCTB HJIEAIBHOIO ra3a, a TakKkKe
MO3BOJISIET HAWTH TepMUYecKui Kod(DUIIMEHT maBiIeHHUsT BO3TyXa
CryneHThI Takke JOJDKHBI IO3HAKOMHUTBCS C YCTPOWCTBOM BO3YIIHOTO
TEPMOMETPA, C IOMOIIBI0O KOTOPOI'O MPOU3BOJUTCS U3MEPEHHUE JTAHHOMN
BEJIMYMHBI.

KoHTpoabpHbBIE BONPOCHI K IaHHOH JIaO0paTOpHOiA paboTe:

1) Kako#i ra3 Ha3piBaeTcs uaeanbHbIM?

2) N3omporieccsl, UX ypaBHEHUS U TpapuKH.

3) Uro Ha3pIBaeTCs TEPMHUYECKHM KOX(PPHUIMEHTOM JaBJIECHUS, KAKOB
ero gpusnueckuii cMpica?

4) KakoB npuHIMI pabOTel MaHOMETpa?

5) KakoB MoJIeKyIIpHO-KUHETUUECKUIN CMBICT IaBJICHUS U a0COTIOTHON TeMIepaTyphi?

OITPEJEJIEHUE KODOOUITUEHTA JIMHEMHOI'O
PACIHIMPEHNSA TBEP/JbBIX TEJI

W3BecTHO, YTO NpU HArpeBaHUU Teja YBEIUYUBAIOT
CBOM 00BEM, T.€. MPOUCXOJIUT TEIUIOBOE PACLIMPEHUE.
OTO CBHUIETENBCTBYET O TOM, UYTO C YBEJIWYEHUEM
TEMIIEPATyphl CPEIHUE PACCTOSHUS MEXIYy aTOMAaMHU,
MOJIEKYJIaMHM, HMOHaMH BO3pacTalOT. OTO sBIICHUE
MO>KHO OOBSCHUTH UCXOJS U3 B3aUMOJAECHCTBUSI YaCTHI]
Tena Jpyr ¢ JIpyroM. KoinuecTBEHHO TeIoBoe
paciivpeHue IPUHSTO XapaKTepu30BaTh
KOA(QPHUIMEHTOM JTUHEHHOT0 PACHIMPEHUS L, KOTOPBIi
U BBIUUCIAETCS B JlaHHOW palore i1 ABYX

METAITNYECKUX CTEPIKHEH.
KoHTpoJILHEIE BOOPOCH K JaHHOM JIa0opaTOpHOH padoTe:

1) UYto HazbiBaeTcst ko3 PHUIIMEeHTOM TUHEHHOTO (00BEMHOT0) pacCIIUpeHus?

2) H3zoOpazute rpapudecKkyd 3aBUCUMOCTDH MOTCHITHATHHOW SHEPTHH B3aHMMOICHCTBHS
JIBYX YaCTHUIl OT PACCTOSHUS MEXIY HUMH.

3) IIpoananusupyiiTe GU3NUESCKYIO MPUUHNHY TETUIOBOTO PACIIMPEHUS TBEPIBIX TEII.
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4) B ueM BBIpa)KkaeTCsi aHU30TPOIHUsT (PU3NIECKUX CBOWCTB TBEPIBIX TEN, KAKOBBI €€
MIPUYHHBI?
OIMPEAEJIEHME OTHOIHEHWSA TEIDIOEMKOCTHU ITPU TIOCTOAHHOM
JABJIEHMU K TETJDIOEMKOCTU ITPU TIOCTOSAHHOM OBFBbEME METO1IOM
KIIEMAHA-JIE3OPMA

OIIHa N3 CaMbIX BaXKHBIX pa60T, OTHOCHIIasACA K
tepMoauHamuke. OHa TMOCBAILEHA H3YYEHUIO
MEepBOTO 3aKOHA TEPMOJAMHAMHUKH, a TaKxkKe
u3omnpoiieccaM. B OCHOBe JaHHOW ONBITHOM
YCTaHOBKHU JIexKaT TpHU u30IpoIiecca:
W30TEPMUYECKUMA, aauadaTHBIA W HW30XOPHBIM.
CTy,[[CHTBI BBIYHUCIIAKOT ITOKA3aTCIIb aI[I/IaGaTLI JUUIA
BO3/lyXa U MPOBOJAT 00pabOTKY M3MEpEeHHM st
JIECSATU U3MEPECHUI.

KoHTpoabHBIE BOIPOCKH! K JAHHOH J1a00opaTopHOi

pabore:

1) W3onpoueccsl U UX ypaBHEHUS.

2) IlepBblil npuHIUI TEPMOJIUHAMUKU

3) Kakue nporecchl Ha3bIBalOTCs 0OPaTUMBIMU, HEOOPATUMBIMU?

4) TemmoeMmkocTh Tena. YJenbHas TEIUIOEMKOCTb. YJAelNbHas M MoJIsIpHas
TEIIOEMKOCTH.

5) Kakoii Buj mnpoiecca COOTBETCTBYET KaXKIOMY dTaIly OIbITa?

OITPEJEJIEHME Y JIEJIbHOU TEIUIOTHI IIEPEXOJIA BOJIbI B TIAP ITPU
TEMIIEPATYPE KUIIEHW A

JlanHas pabora HampaBlieHa Ha U3y4y€HHE TaKHMX
ﬂBHCHHﬁ, KaK HCIapCHUC HW KOHACHCALIUA, KHUIICHHUC.
CryaeHTbI 3HAKOMSATCS C TAKUM IOHATHEM, KaK yAeIbHast
TEIUIOTa MapooOpa3oBaHus 3aTparuBarOTCsl BOIPOCHI,
CBSI3aHHBIE C KPUTHYECKUM COCTOSHUEM BEIIECTBA.
Brraucnsercs yAaclibHad TCIUIOTa MEPEXoJa BOJAbI B I1ap
IpU TeMIIepaType KUIEeHNUsI.

KoHTpoapHBIE  BOOPOCHL K JAHHOH  JIaDOpaTOpHOU

paborte:
1) Hcnapenue u KoHaeHCALUS.

2) PaBHOBecHe XUAKOCTH U HACHIIIEHHOTO Napa.

3) Kpurtuyeckoe coctosiHue

4) IlepechllieHHBIN ap U NeperpeTast KUAKOCTb.

5) Kunenue. 3aBUCUMOCTh TEMIEPATYPbl KUIICHUS OT AABICHHUSL.

OITPEAEJIEHUE YNCIIA ®APAJIEA U 3APALA DJIEKTPOHA

BemiectBa, MoJeKysbl KOTOPBIX B PacTBOPE paclajaloTcs Ha HOHBI,
L—( : — T Ha3bIBAIOTCS DJIEKTPOJUTAMH. DJIEKTPUUYECKUA TOK B AJIEKTPOJIUTAX

OOyCIIOBJICH  JIBIDKEHHEM HWOHOB TMOJ] JCHCTBHEM BHEIIHETrO
- aneKkTpuyeckoro mnoiisd. IIpoxoxkieHne MocTOSHHOTO 3JIEKTPUYECKOTO
TOKa 4Yepe3 AJIEKTPOJUTHI COMPOBOXKAAETCS BBIIEIEHUEM COCTAaBHBIX
yacTeld 3TUX BEIIECTB Ha JJIEKTPOJax. OTO SBJIEHUE Ha3bIBaeTCs
ANEeKTpoNU30M. B nmaHHOM paboTe MpOTEKaeT IIEKTPOIHM3 pacTBopa
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A

MEIHOTO Kymopoca. M3mepsisi Maccy Karona 10 3JCKTPOJIU3a U MOCIE HETrO, BHIYUCISIOT
gricio Dapajes, a 3aTeM 3apsi/] JICKTPOHA.
KoHTpoabHbIe BOIIPOCH! K IAHHOU J1a00paTopHOil paboTe:

1) IIpoBomHuKH BTOPOro poja (3JIEKTPOIUThI). MexaHu3M MPOBOAUMOCTH

2) BJEKTPOIUTOB. DICKTPOIUTUYECKAS TUCCOIUALIHS.

3) Onexrponu3. ChopmynupoBath U JoKazaTh 3aKoHbl Dapajnes 15 AIEKTPOIH3a.
4) ®uzuueckuit cmbicn uucia Dapages U DIEKTPOXUMHYECKOTO SKBUBAJICHTA

BEIICCTBA.

5) HamummTe u 00BACHUTE peaKiluu, MPOTEKAIOIINE Y aHOAa U KaTo/1a.

Ry R

I K2
1

LR

N3YUYEHUE MOCTA YUTCTOHA
MocTt VYuTcToHa mnpenHa3Ha4YeH /Jisi HM3MEPEHUs CONPOTHUBIICHUM.
Cobupaercs sreKTpryecKas cxema, COCTOsIIas U3 peoxopaa, Habopa
CONPOTUBIICHUN, T'aJIbBAHOMETPA, MCTOYHHUKA IOCTOSHHOIO TOKa W
Mara3dHa  CONPOTUBIECHUN. [3MepsA0T  CONpPOTUBICHUSA  IIpU
MIOCJIEI0BATEIbHOM U NapAJIEIIbBHOM COEUHEHUAX U IPOBEPSIOT AJIs
HUX pacueTHbIC (DOPMYIIHI.
KoHTpoibHbIe BOPOCHI K IAHHOU JIabopaTOpHOU padoTe:
1). PazBerBnennsie nenu. [Ipasmia Kupxroda.
2). BeiBecTH ycliOBHE paBHOBECHSI MOCTa Y UTCTOHA.

3). [locnenoBaTenbHOE U MapaIENbHOE COCIMHEHUE IPOBOHUKOB.
4).IlpeumymiectBa MOCTOBOH CXEMbI [0 CPaBHCHHIO C METOJOM amIlepMerpa |

BOJIbTMETPA.

5). [louemy Ha peoxopne Bceraa MOXKHO HailTh Takyro Touky "/[" , moTeHuuan KOTopou
paBeH noreHuuany B Touke E.

CHATUE KPUBO HAMATHUYEHWS U TTETJIN TUCTEPE3UCA

Naboparopwas

pabore:

C I[TOMOUIbIO OCLHHUJIJIOTPADA

Pabora MOCBAIICHA U3yUYCHHIO CBOWCTB
(deppomarneTukos. IleTns rucrepesuca nomaydaercs Ha
9KpaHe 3JIEKTPOHHOJIyYeBOW TpyOKH ocumiorpada,
ecnu (peppoMarHeTUK MOMECTUTh B MAarHUTHOE TIOJIE,
CO31aBacMO€ NIEPEMEHHBIM TOKOM, Ha TOPHU30HTAIBHO
OTKJIOHAOIINUE ITJIaCTUHBI pr6KI/I moaaTb HAIPSAKCHUC
U. Ilenpto paboTsl sBISETCS TOCTpOEHUE TIpaduka
3aBucumocT B=f(B).

KoHTponbHbIE BOINPOCHL K JaHHOW JjabopaTopHOM

1) XapakTepucTHKa MarHeTUKOB (JIua-, Hapa- u GeppoMarHeTHKH).

2) Kak o0BSICHHUTH sIBJICHUE TUCTEpe3nca Y (eppOMarHeTUKOB.

3) 3aBHCHMOCTP MAarHUTHOM IPOHHUIIAEMOCTH OT HAMAarHWYMBAIOLIETO MOJIA IS
dbeppoMarHeTUKoB

4) Yro Takoe KOIPUUTUBHAS CHJIA, OCTATOYHAS HAMAarHUYEHHOCTh

N3YYEHUE 3ABUCUMOCTU COITPOTUBJIEHUA

i T

METAJIJIOB OT TEMIIEPATYPbI

ColOupaercst »nMeKTpUUECKas CXEMa, COCTOSIIAas YHHBEPCAIBHOTO
Mocta tuna MBY-49, tepmocTara u uccieayeMoro mpoBOJIHHUKA.
CompoTHBICHHS ~ METAJUIOB  BO3pacTaeT C  YBEJIMYECHHEM
temneparypel.  Mccrnegyemblii  TpPOBOJHHMK — IOMENIAeTCs B
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2)
3)

5)

TEPMOCTAT, 3alOJIHEHHBIA HEMPOBOJAIICH XKUIKOCThIO. B HWXKHEW yacTh Tepmocrara
MOMeIlleH HarpeBarenb. lccieayeMblii  MPOBOAHHMK — MMOAKIIOYAETCS K  KIeMMaMm
YHHMBEPCAJIbHOIO MOCTa YUTCTOHA B Kau€CTBE HEU3BECTHOI'O conpoTuBieHus. Ctpourcs
rpaduk 3aBUCUMOCTH COTPOTHUBIICHUSI IPOBOJIHUKA OT TEMIIEPATYPBHI.
KoHTposibHbIE BOITPOCHI K AAHHOM 1a00paTopHOii padore:
1) OcHOBHBIE MMOJIOKEHHSI KITACCHYECKOM 3JIEKTPOHHOW TEOPHUU METAILIOB.
2) BeiBoj 3akona Oma u 3akoHa J[xoyis- Jlenna B auddepenimansHoi hopme.
3) IlonsiTue 0 30HHON TEOPUH METAJLIOB, MOJIYIPOBOIHUKOB, TUAIEKTPUKOB.
4) 3aBHCHUMOCTb CONpPOTUBJIEHMsS OT TeMmieparypbl Yy MertauioB. Ilonstue o
CBEPXIIPOBOJUMOCTH.
5) Uro Ha3pBaeTcs TEMIEPATypHBIM KOAI(D(PHUIMEHTOM CONPOTHUBICHHUS U  €ro
pa3sMepHOCTh?

NCCJIEJJOBAHUE 3ABUCUMOCTH ITOJIE3HOM MOIITHOCTH U KIIJT
AKKYMVIJIATOPA OT EI'O HAT'PY3KHU
Llenpto paGOTHI SIBISAETCSA O3HAKOMJICHHE C TaKUM MoHsATHEM, kKak DJIC MCTOYHHKA TOKa.
Cobupaercs 37eKTpUIecKas cxema, COCTOSIIIAs U3 aKKyMYJIITOPHOH OaTapeu, BOIbTMETPA,
amriepmerpa u peocrata. Msmepstor 3/]C akkymynsaropa, a 3aTeM CHUMAIOT 3aBUCUMOCTh
CUibl TOKa OT HampspkeHus. Taxke paccumtbiBarorcss KIIJ[ akkymynsTopa, mosHas u
M0JIE3HAsE MOITHOCTD
KoHTposibHBIE BOITPOCHI K AAHHOM J1a00paTopHOii padore:
1) Yro naseiBaetcs DJ{C u kak MoxHO n3meputh IC ucroynuka?
Kaxue cuinbl Ha3bIBalOTCS CTOPOHHUMU?
Hatp onpenenenus KIIJ[ akkymynaropa, OgHOM U MOJE3HONH MOIIHOCTH.
4) Ilomyuuts 3aBucuMoctu KIIJ[, mosHON M mMonEe3HOW MOIIHOCTH OT CHUJIBI TOKa B
aHAIUTUYECKOU (popme.
Kopotkoe 3ambIkanue.

N3MEPEHUE KOO®OUITMEHTA CAMONHAYKINHU, EMKOCTU U TTPOBEPKA
3AKOHA OMA VI ITEPEMEHHOI'O TOKA

JanHas paboTa COCTOUT U3 HECKOJBbKUX  YINPaKHEHUIL:
ompeneneHue KodPQGUIMEHTa CAMOMHAYKIIMH; HW3MEpPEHUE
€MKOCTM KOHJEHCATOpOB, MpoBepka 3akoHa Owma i
IIEPEMEHHOTO TOKA. /[[7s BBINOJHEHHWS JTUX YHpaKHEHUH
COOMPAIOTCST HECKOJIBKO DJIEKTPUYECKHUX IIeTeH, COCTOSIIUX U3
peocraTa, Mara3puHa €MKOCTH, KaTyIIKM HWHIYKTHUBHOCTH,
BOJIbTMETPA,  aMIIEPMETPA, HCTOYHUKA  IOCTOSSHHOIO MU

MIEPEMEHHOT0 HaNPsKEHUS.
KoHTpoabHbIE BOOPOCH! K JIaHHOH JIabOpaTopHOH paboTe:
1) Kakoe ¢pusnyeckoe siBI€HUE JIEKUT B OCHOBE MOJIy4Y€HUsI IEPEMEHHOI0 TOKa?
2) Pabora 1 MOIIHOCTh EPEMEHHOTO TOKa?
3) Ilpupoaa BOSHUKHOBEHMSI UHIYKTUBHOTO U EMKOCTHOI'O COTPOTHUBIICHUSI.
4) Hanwucars 3axkoH OMa [U1 IEPEMEHHOTO TOKA.
5) T'enepaTopbl IEPEMEHHOTO TOKA

NCCIIEJOBAHUE 3AKOHJOMEPHOCTEI\/JI
TEPMOJ3JIEKTPOHHOU SMUCCUN

TepMoaneKTpOHHAsE 3MHUCCUSL — OTO TMPOIECC HCIYCKaHUs
AJIEKTPOHOB C TOBEPXHOCTH METAUIOB MpH HarpeBanuu. llenmbro
paboThl SBISIETCS HM3yUYEHHE YCTPOWCTBA DIIEKTPOHHOW JIAMITBI U
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4)

MPHUHIINAIIA €€ paObO0Thl, OCHOBAHHOTO HA SIBJICHUW TEPMOAJICKTPOHHOU 3Muccuu. M3ydaercs
BOJIBT- aMIIEPHAsl XapaKTEPUCTHKA JUOJA U CTPOUTCs rpaduk 3asucumoctd [=f(U° / )
KoHTposibHbIE BOIIPOCH! K AAHHOM 1a00paTopHoii padore:
1) Dnexkrpuyeckuii TOK B BakyyMme. SIBJIeHUE TEPMOIJIECKTPOHHOM SMUCCHH.
2) llonsarue pabOTHI BBIXOAA DJJIEKTPOHA M3 MeTauia. [lOBepXHOCTHAas pPa3HOCTH
MOTEHLIMAIOB U KaK OHU OIPEeIeIsIOTCS.
3) OOBsAcHUTE MpOIecC BRIPHIBAHUS JICKTPOHOB Ha IPAHUIIE METAIUI-BAKYyM.
4) 3akon borycnaBckoro- JIlenrmtopa
5) TloctpoiiTe U OOBSCHUTE BOJBT- AMIEPHYIO XapaKTEPUCTUKY BAKYyMHOTO JHOAA
IIpU pa3IMyYHbIX TEMIepaTypax Karoaa

NCCIIEAOBAHUE CTPYKTYPLI KPUCTAJIJIOB JIASEPHBIM U3JIYUEHUEM

enpto maHHOW  pabOTHI  SIBISETCS  O3HAKOMIICHHE C
MPUHIUIIOM PabOThl Ta30BOrO Ja3epa, M3y4yeHHE HEKOTOPHIX
TUGPAKIMOHHBIX U HUHTEPPEPEHLUMOHHBIX  SIBICHUH C
MOMOIIBI0  JIa3epHOTO M3dydeHus. Pabora coctout wu3
HECKOJIbKUX  YIPaKHEHUW: OIpe/eleHHe JJIUHBl  BOJHBI
W3IYYEeHUs Ta30BOTO Jia3epa C MOMOINBI0 U PAKIMOHHOM
pelIeTKH; pacueT SHepruu (POTOHA, H3IITYUaeMOIO JIa3epoM;
olpeziesieHUe pajuyca 4acTULl JIEUKOIOAUS.
KoHTposabHbIe BONPOCH! K AaHHOU JIabopaTOpHO padoTe:
) 1) KakoBel  ¢Qu3mueckue  NPUHOUOB  PabOTHI
ONTUYECKUX KBAHTOBBIX F€HEPATOPOB?

2) W3 xakux OCHOBHBIX 4acTel COCTOUT Ja3ep, UX Ha3HAuUCHUs?
3) KaxkoBsI cBOICTBA J1a3epHOTO U3ITy4eHUsA?

OObsicHUTe U3MEHEHHE IU(PPAKIMOHHON KAapTHHBI MPH BPAICHHHA PEHIETOK JPYT
OTHOCHUTEIIBHO Jipyra?
5) JlromuHecueHusl, BUABI JJIOMUHECIICHIIUH.

NCCIEJOBAHMUE CIHEKTPOB UCITYCKAHUA U TTOT'JIONIEHUA

CIIEKTPOCKOIIOM
I[aHHaH pa60Ta HaIrpaBJICHA HAa U3YYCHHUEC TUCIICPCHUU
HBAID Hy43d HP 485 Ha 656 pa6OTLI CIICKTPOCKOII4, MTPOU3BOAUTCA I'padyUpPOBKa

100 (655,670) |

) ) CIICKTPOCKOIIa 110 HU3BECCTHBIM JJIMHaAM BOJIH
|z :r" vﬂ_‘r»\;\/ww‘r’-‘vv"v“‘"w-ﬁr"\’,m v A o
} é :; 0 [ f {r" “ JIMHEU4YaToro CICKTpa PTYTH, a4 3aTEM HCCICAYIOTCH
‘ ] A |

CHEKTPhl HCIYCKaHUS ¥ TOTJIOUICHUS, KOTOpBIC
CTATTETRTRI G TRTETE TR oiyyaloTesl ¢ MOMOMIBIO  PTYTHOM, HEOHOBOH M
JIAMITbI HaKaJIHBaHUS.
KoHTpoabHbIe BOOPOCH! K JIaHHOH JIaGOpaTopHOU paboTe:
1) Yto takoe nucnepcus ceera? HopmasnbHas 1 aHOMallbHask AUCTIEPCHSI.
2) Ilepeuncnuth BHUABI JUCHEPCHOHHBIX CHEKTpPoB. JlaTb ompeneneHust CrekTpa
U3JTYYCHUS U CIIEKTPa MOTJIONIECHHUS BEIIECTBA.
3) B uem cocTOUT KOTMYECTBEHHBIN M KaYeCTBEHHBIN aHaJIN3 BelecTBa?
4) JInst 4ero mpUMEHSIIOTCS CTIEKTPOCKOII, CIIeKTporpad u MoHOXpomMaTop?
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SNk W

10.
11.
12.
13.
14.

15

16.

17.

18.
19.
20.
21.
22.

N3YUYEHUE BHEITHET'O ®OTOO®PEKTA

Lenpto ngaHHON pabOTBHl  SABISETCS  OKCIEPHUMEHTAIBHOE
MOCTPOSHHUE BOJIBTAMIICPHBIX XapaKTEPUCTUK (PoTORIIeMEHTa
npu BHemeHeM ¢orodddexre s pasHBIX CBETO(YUIBTPOB,
ompeneineHue TocTosHHOW [lmanka W paboTBI  BBIXOAA
AMEeKTpoHa POTOIIEMEHTA.

&= KoHTpoJsibHBIC BONIPOCHI K JaHHOM Ja00paTopHOit pabore:
P 1) ChopmynupoBath 3ak0HBI BHEIIHETO (poTOdDDeKTa.

2) 3anucath ypaBHeHUe DWHIITEHHA U1l poTodddexTa.

3) Uto Takoe kpacHas rpanuna ¢porodddexra?

4) YUto Takoe 3aep>KUBAFOIINHI MTOTSHIIUAI?

5) Uto Ha3pIBaeTCs pabOTOH BBIXO/Ia DJIEKTPOHA U3 BelecTBa?

6) UeMm oTiHyaroTCs MEXIY COOOH BOJBTAMIICPHBIC XapaKTEPUCTUKH (OTOIIEMEHTA,
MOJIy4YECHHBIE TIPU €r0 00JYyYEHUN CBETOM Pa3IMYHbIX UTMH

BOl'[pOCLI K KOJUIOKBUYMaM

Mexanuka. MosiekyasipHasi PM3MKa ¥ TEPMOAUHAMHUKA
Bonpocs! 1is1 1 Ko110KBHYMA.

Cucrema orcuera. Ilytp, mepemelieHnue, CKOpoCTb, YCKOPEHHE IIPH PaBHOIIEPEMEHHOM
IPSMOJIMHEMHOM JIBU>KECHHM.
Kunemarnka BpamareapbHOro IBHMXKEHMS. YTOJ IOBOPOTa, YIJIOBas CKOPOCTb, YIJIOBOE
YCKOPEHHME U UX CBS3b C JIMHEHHBIMU XapaKTEPUCTUKAMM.
Jlunamuka marepuanbHoi TouKuU. [loHsATHE Maccesl, cuibl. 3akoHb! HproTOHA.
Cuiibl B MexaHUKe (Cujia TPEHUS, TSHKECTH, YIIPYTOCTH).
3akoH BecemupHoro tarorenus. Kocmudeckne ckopocT.
[Tonarne 3amkHyTOM cHucTeMbl. MiMIylibc MarepuanbHOM TOYKH, MEXAaHUYECKOW CHCTEMBI.
3aKOH COXpaHEHMsI UMITYJIbCA.
Pa6ora. Momuocts. KII/[. Kunernueckas u noreHuuanbHasi SHEPriul. 3aKOH COXPAaHEHUs
JHEPIUH.
MowmeHT cuiibl. MOMEHT UMITyNbca. 3aKOH COXPAaHEHUS] MOMEHTA UMITYJIbCA.
OcCHOBHOE ypaBHEHUE IMHAMUKH BpPaAIaTEIbHOIO ABMKEHUS. MOMEHT HHEPLIMH.
MowmenTt nnepuuu. Teopema Itelinepa. I 'mpockomnsl.
Kunernueckast sneprust BpaiieHus. Pabora, coBepiuaemast py BpaleHHH Tela.
HCO. Cuinbl unepruu.
[Tpuniun otHocutensHocTy [anunes. [IpeobpazoBanus ['anumnes.
[Toctynater CTO. IIpeo6pa3oBanus JIopeHiia 111 KOOpAUHAT U BPEMEHU U UX CIIEJCTBUA.

. OCHOBHOM 3aK0OH peHHTHBHCTCKOﬁ JUHaAMHKU. 3aK0H B3aMMOCBS3H MAaCChI U OHCPIUH.

Bomnpocsl 111 2 KOJUIOKBHYMA.

CpolicTBa XHMAKOCTE M Tra3oB. I'mapocratnueckoe nasineHue. 3akoHbl [lackais,
Apxumena. Y caoBus MjIaBaHUS Tell.

CrannoHapHOe TEUEHUE HJICAIBHOM JKUAKOCTU. YpaBHEeHHE bepHymm u cienctsus w3
HETO.

Bsskocte. JlamunapHoe u TypOyleHTHOe TeueHue xuakoctu. Yucno PeliHonbica.
Onpenenenne BA3KocTH MeTo10M CTOKCa.

Omnpenenenue Ba3kocTu MerooM Ilyazeiins.

Mexannueckue Koyie0aHus U UX XapaKTepUCTHKU.

INapmonnueckuit ocrunistop. [IpyXKUHHBIHN, GU3nYecKnii 1 MaTeMaTUYeCKUi MasiTHUKH.
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23. Yaopyrue BOJNHBI. YpaBHEHHE OErymieil BOJNHBI. 3eMIICTPSICEHUS: MPUYMHBI, MTOCIEICTBUS,
MIPOTHO3.

24. Unarepdepennus BoiaH. CTosurie BOTHBL. 3BYK, UHPPA3BYK, YIbTPA3BYK.

25. CTaTUCTUYECKU W TEPMOJMHAMUYECKUN METOJIbl HCCICIOBAHUS CHCTEMbl MHOTHX
yactull. OcHoBHbI€ nonoxkenuss MKT cTpoenus BeiiecTsa.

26. Ilonsitue monsa BemniecTtBa. KonmyecTtBo BemiecTBa. ModsisspHas Macca, macca OJHOH
YaCTHIIBI.

27. UneanbHslil Ta3z. OcHoBHoe ypaBHeHue MKT naeanbHoro rasza.

28. YpaBHEHUE COCTOSIHUS HJIeanbHOIO ras3a. M3ompoieccsl.

29. 3akon MakcBenia o pacrnpezielieHuu MOJIEKYJ HACaTbHOTO ra3a Mo CKOPOCTSM.

30. bapomerpuyeckas hopmyna. Pacnpenenenue bonbimana.

31. Inddyszus. 3akon @uka. Koapdunuent quddysun.

32. TemmonpoBoaHOCTh. 3akoH Dyphe. KoadduumeHt temnonpoBoaHoCTH.
Bszkocth. YpaBuenne Hprorona. KoadduiueHt BsI3KocTH.

Bonpoce! 115 3 KOJLUIOKBHYMA.

33. IlepBoe Havano TepMoAuHAMHUKH. BHyTpeHHss sHeprus. Pabora B TepMouHaMUKe.
34. TeruioeMKoCTh ra3oB. YpaBHenue Maiiepa.
35. Yucno creneneil cBo0obl. 3akoH bosplMaHa O paBHOMEPHOM pacHpeeseHUH 3HEPruu
IO CTENEHsM CBOOO/IBI.
36. IIpumeneHue nepBoro Havajia TEPMOAMHAMUKH K U30IPOLIECCAM.
37. Anmnabaruueckuii mporecc. YpasHenue [lyaccona.
38. O6paTtumMble 1 HeOOpaTUMBbIE ITpoLecchl. DHTponus. Bropoe Hauano TepMOJMHAMUKY.
39. Tennosele npuratenu. Luxn Kapno. KIIJ[ TemoBoit Mammubl. OxpaHa OKpyXarolieu
CpeJBl.
40. Peanbuble ra3el. YpaBuenue Ban-nep-Baansca. M3otepMmbl peansHoTro rasa.
41. BuytpeHnnss sHeprus peanpHoro rasza. Cxikenue ra3zon. D¢ gekr xoyns — TomcoHa.
42. SlneHuss Ha TpaHULE JKUAKOCTh M TBepaoe Teno. KpaeBoll yroa cmauumBaHUs.
IToBepxHOCTHOE HaTsKeHUE. [I0BEPXHOCTHO-aKTUBHBIE BELIECTBA.
43. Ucnapenue, miasieHue, cyonumarus. Jluarpamma coctostausi. TpoitHast Touka.
44. JlaBneHue noJ U30THYTON MOBEPXHOCTBIO XKUIKOCTH. KanwiispHble sABICHUS.
45. Teepasie Tena. AmMopdHbIe U KpucTaumueckue Tena. [lonmumepsl 1 okpyxatoias cpena.
46. Tunsl KPUCTAIUIMUECKUX TBEPABIX TEIL.
47. lledpexTsl B KpucTayiax.
48. TemmoeMkocTh TBepABbIX TeN. 3akoH [lrononra u [Itu.
49.®a30BbIe IEPEXO/IbI MEKY arperaTHbIMU COCTOSTHUSIMU BellecTBa. Pa30BbIe MEPEX0/1bl
IIEPBOTO U BTOPOTO poJa.
DJIEeKTPUYeCTBO U MArHeTU3M ,0ITHKA, AaTOMHAasl U siiepHas pu3uka (2 cemectp).
Bonpocs! 1 kos10KBHYyMa.
1.3akoH coxpaHeHusl dIEKTpUUIEcKoro 3apsaa. 3akoH Kyona.
2. HanpsikeHHOCTB anekTpudeckoro nosst. [punnun cynepnosunun. [one qumnoss.
3. [loTok 1 UpKyIsALUs AEKTpocTaTuyeckoro nois. Teopema ["aycca.
S. Pabota anekrpocrarudeckoro noss. [loreHnman u ero cBa3b ¢ HaNpsKEHHOCTHIO.
6. IlpoBoIHUKM M AMDIEKTPUKH B 3JeKTpocTatnyeckoMm moise. Konaencaropsl. EMkocTh
KOHJIEHCATOPOB.
7. DHeprus B3auMOJACUCTBUS JIEKTPUUYECKHUX 3apsA0B. DHEPIHsl YEIUNHEHHOIO IPOBOJHUKA,
KOHJIEHCATOPAa, JIEKTPUYECKOI0 MOJIS.
8. Dnexrpuueckuii Tok. Cuna Toka. Cropornue cuibl. DJIC. 3akon Oma njis ydacTka 1ernu u
JUIS 3aMKHYTOM LIETIH, COAEPIKAIIEr0 HCTOYHUK TOKA.
9. 3akon Owma u Jxoyns-Jlenna B unrerpaibHoi U nuddepennuanbHoi hopmax.
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10.
1.
12.

13

14.
15.
16.

17.
18.

19.
20.
21.
22.

23.
24.

10. ComporuBneHue NPOBOAHMKOB M HMX COEAUHEHMs. 3aBHCHUMOCTb OT TEMIIEPATypBhI.
CBepX1IpOBOANMMOCTS.

11. IIpoBoguMocCTh B MeTaiax. TepMOAIEKTPOHHASI SMUCCHSL. SJIEKTPOBAKYYMHBII THO/.

12. IIpaBuna Kupxroda. PaBHOBECHBIII MOCT YHHCTOHA.

13. TIpoBoaumocts B momynpoBogHukax. CoOOCTBEHHas M MpHUMECHas MPOBOJUMOCTD.
[TonynpoBOAHUKOBBIN AUO/I.

15. Dnekrponus. [IpoBoauMocTs B 3nekTpoauTax. 3akoH Dapazes.

16. Marautroe nosie. 3akoH buo-Capapa-Jlamaca.

17. B3zaumoseiicTBue napauienbHbIX TOKOB. 3aKOH Amrepa.

18. /IBuxeHue 3apsHyKeHHBIX YacTUI] B MarHuTHOM nosie. Cuina Jlopenna.

19. DnexkrpomaruuTtHas uHayKus. 3akoH @apanes. [Tpasuiio Jlenna.

22. Marnetuku. [{na-, mapa-, peppomaraeruku. [ unoresa Amrmepa.

23. UaaykTuBHOCTH. DHEprust MarHuTHOTrO noiist. Camonnaykiust. Tpancdopmarop.

24. IlepemennsbIit ToK. 3akoH OMa 11 IEPEMEHHOTO TOKa.

25. PeakTuBHOE CONPOTUBIIEHHE. MOILITHOCTD B LIENU IEPEMEHHOTO TOKA.

26. KonebarenpHblii KOHTYp. CBOOOIHBIE TapMOHHYECKHE KoJjieOaHusi B KoHType. Dopmyna
TomcoHa.

27. KonebaTenbHbIi KOHTYp C aKTUBHBIM COTMPOTHBIICHUEM. 3aTyXalolue KojeOaHusl.

28. Boinyxennbie kojaebaHus. SBlieHNE STIEKTPUIECKOTO Pe30HaHCa.

29. DnexTpoMarHuTHele BOIHBL. Bektop YmoBa — IloiiTunra.

30. Ikana DnekTpoMarHuTHHIX BOJIH. CBOICTBA 3J1€KTPOMAarHUTHBIX BOJIH.

Bonpocsl 2 ko1J1I0KBHYMa.
OCHOBHBIE 3aKOHBI TEOMETPUUECKOMN ONTHKH.
OnTuueckue npubopsl. Jlunza. @opmyna ToHkoi snH3bl. [locTpoeHue uzoOpakeHUi B
TOHKOU JIUH3E.
®otomeTpusi. OcHOBHBIE (POTOMETPUUECKHE BEIINIHHEI.
Wntepdepennus cBera. YCIOBUS MakCUMyMa M MHMHHMYyMa HHTEp(QEpPEHIMH CBETa.
[Ipumenenue uaTepPepeHIun.
MeTobl TOJIy4€HNsI KOTEPEHTHBIX CBETOBBIX BOJIH.
WNnuTepdepennus ceta B TOHKUX MIeHKax. [lonocel paBHOro HaKJIOHA.
WuTepdepeniys cBera B TOHKHUX MUIeHKaX. [1oiocsl paBHOM TommuHb! (koibiia HeroToHa)
Pacuer nnTeppepeHInOHHON KapTUHBI OT ABYX UCTOUYHHKOB.
Hudpaxius csera. [Ipunuun [roiirenca - @penens. Metoj 300 Openens.
Hudpaxius Openens Ha KPYTrJIoM OTBEPCTHH U HEMPO3PAYHOM JIUCKE.
Hudpaxius csera. Judpakuus OpayHrodepa Ha ogHol menu. AudpakionHas pemerka
. Audpakuus Ha kpuctawiax. @opmyna Bynsga — bperros.
. onorpadus.
Jucnepcus cBeta. DIEeKTPOHHAS TEOPUs AUCTIEPCUH.
Hucnepcus ceeta. Bunpl criekTpoB u3nydyeHus. KauecTBEHHBIN U KOJIMYECTBEHHBIN aHAIIN3.
[Tornomenue cBera. 3akoH byrepa. CrekTpbl H3JIydeHUs W TIOTJIOMIEHUS KaK METOJ
OTpakaTeJIbHON CIIOCOOHOCTH MOYB, TUArHOCTUKA 3aTrPsI3HEHHBIX HEPTHIO MOYB.
[Tonapuzanus cera. Buapl nonspuzanuu. 3akon Mantoca.
[longpuzanus cBeTa NMpU OTPaKEHHWU U MPEIOMIIEHMHM Ha TPaHMIE JBYX AMDJIEKTPHUKOB.
3akoH bprocrepa.
SIBneHue qBOMHOrO JydernpenomieHus. [Ipubopsl Ui noaydeHus, MoIsIpru30BaHHOTO CBETA.
OnTtrnueckn akTUBHBIE BenlecTBa. CaxapuMeETpBhl.
HckyccTBeHHas ontuyeckas anuzorpomnus. pdext Keppa.
XapakTepucTUKU TerIoBoro usnyueHus. 3akoH Kupxroda. 3akons Ctedana — bonpiimana
u cMeleHus Buna.
®opmyinsl Panes — [xunca, Buna n [1nanka.
OnTrueckasi IMPOMETPHUSL.
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2.

25.

26.
27.
28.
29.
30.

31.

32.

33

38

45

46.
47.
48.
49.
50.
51.

52.

3akonbl (QoTtordpdekra. VYpaBHeHue OWHmTeiiHa I Qorodpdekra. IlpumeHenue
dboTtodrddekra.

Macca u ummynbsc ¢potoHa. JlaBneHue cpera.

Oddext Komnrona.

3aKOHOMEPHOCTH B aTOMHBIX CHeKTpax. JInHeiuaTelii ciekTp aroma BOJOpo/a.

Crpoenue atoma. OnbiThl Pe3epdopa no paccesHuro anbda - YaCTHII.

IToctynarer Bopa. DkcrnepuMeHTaJbHOE [10KA3aTelNbCTBO JUCKPETHOCTH 3HEPIETUYECKUX
ypoBHe#t atoma (onbITel @panka u ['epia).

DnemeHTapHas Teopusl aroma BoJopoJa o bopy

Bonpocsl 3 kos10KBHYMa.
I'unoreza ne-bpoitnist. BonHoBeie cBolicTBa BeniectBa. COOTHOIIEHUE HEOIPEAEICHHOCTEN
JUTSL KOOPJMHAT U UMITYJIbCOB.

. BomnoBas pynknus u ee craructuueckuii cmbici. Oomee ypaaenue llpeaunrepa.
34.
35.
36.
37.

CnuH anektpona. KBanrosele uncina. [Ipunnun [aynu.
[Tepuonuueckas cucrema snementoB Jl.M.Menneneena.
PentrenoBckoe uznydyenue. 3akon Mo3zmu.
[Ipuposa XuMu4YECKOM CBA3U B MOJIEKYJIAX.

. CnoHTaHHOE Y BBIHYKJIEHHOE u3nyueHue. Jlazepsl.
39.
40.
41.
42.
43.
44.

[ToHsiTHE 30HHOI TeOpUU TBEPIIOTO TENA.

Pazmep, coctaB u 3aps aTOMHOTO sipa.

JleekT Macchl ¥ SHEPTUs CBA3M siiep. SaepHble CUIIBI U UX CBOMCTBA.
PanuoakTrBHOE M3TydeHUE U €T0 BUJIBI.

buonoruueckoe nelicTBre paguoaKTUBHBIX U3TYYCHH. 3aluTa OT paJualiu.
PanuoaktuBHbIC 371eMeHTHI. [I[prMeHeHrne pauoaKTUBHBIX H30TOIOB.

. KOHTpOHL pPaaAruOaKTUBHOI'O 3arpsA3HCHUSA OKp}I)KaIOH_IeI‘/'I CpCabl. Hp06neMa JJMKBU AT

PaaOAKTUBHBIX OTXO/I0B.

3aKOH paJnoaKkTUBHOrO pacnaza. [Ipasuna cmemenus.

SnepHble peakny U UX OCHOBHBIE THUIIBL.

SnepHble peakuu oA IeHCTBUEM HEUTPOHOB. LlenHas peakuus geeHusl.

SAnepHas sHepreTuka. TepMosiepHbIe peakiyy.

Kitaccel aneMeHTapHbIX YaCTHIL U BUJBI UX B3aUMOJICHCTBUM.

Metonpl HaONIONEHUS M pEerucTpali  3JIEMEHTapHbIX 4YacTHL U PaJUOaKTHUBHBIX
U3JIy4eHUH. PerucTpalilnoHHbIE CUETYMKH.

Metoapl HaONMIONEHUS M PETUCTpallMM  AJIEMEHTAapHbIX YacTHUIl W  PaJHMOaKTUBHBIX
n3iydeHuil. TpekoBbie JETEKTOPBI.

Tunovt mecmoeguix 3a0anuil

PaBHOMepHOe ABHUIKCHUC IO OKPYKHOCTHU OIIPCHALIACTCA YCJIIOBUEM

a, =0,a, =0
a, =0,a, = const
a, =const,a, =0

a, =const,a, #0

3aBHUCHUMOCTH IMyTHU OT BPpEMCHU JIA HpﬂMOJ’II/IHeI\/'IHO JABOKYHIETOCH TEJIa UMECT BU/

S =2t +3t* ( Bce Benmuunbl Jaubl B CH). Ycekopenue Tena yepes 2 cex OyzeT paBHo [M/c¢” |

6

38
30
24
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MarepuanbpHas TOUKa BPALAETCsl pABHO3aMEAJIEHHO 110 OKPY>KHOCTH IPOTUB YaCOBOM
CTpEJIKH. Y CKOPEHHE IPU 3TOM HAIPaBJIEHO BJOJb
1 2

W N =

4
3aBUCUMOCTE yrijia rmoBopoTa OT BpEMCHHU JIs Bpalllaroerocs Tejia UMECT BU

@=4+2t +2t* (sce Benmmuuns! nansl B CU). Pamuyc Bpamenus Tena 10 cm. HopmansHoe

YCKOpEHHE K KOHILy BTOPOH CeKyHIbI PaBHO [M/c” ]
10
16
100
1000
[Tpu yBennuenuu B 4 pa3a Macchl Teja, CKOJIB3SIIEro [0 FOPU30HTAILHONW IOBEPXHOCTH, CUJIA
TpPEHUSI
yBEJIMYUTCS B 4 paza
yBesauuuTcs B 16 pas
YMEHBIIUTCS B 4 paza
yMeHbIIUTCA B 16 pa3

[Tpu yBenmueHNH Macchl OJJHOTO U3 TeJ B 4 pa3a M yBEITMUECHUH PACCTOSIHUS MEKIY HUMH B 2
pasa cuiia TATOTEeHUs

YBEJIMYUTCS B 2 pas3a

yBEJIMYUTCS B 4 paza

YMEHBILIUTCS B 2 pa3a

HE U3MEHUTCS

3aBUCHUMOCTb UMITYJIbCa OT BPEMEHH ISl MPSMOJIMHENHO JBUKYILEroCs Tejla MpeJCTaBlIeHa
Ha rpaduke.

P

5

t

3aBHCHMOCTD paBHOI[eﬁCTBYIOHICﬁ CHJIbI OT BpEMCHU UMCCT BU
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2

v

8. YpaBHeHHE IBM)XCHUS TeJla M0 HAKJIIOHHOM IIIOCKOCTH UMEET BUJT
F+mgsina—ungcosa =0. i
JlaHHOE TeJo IBUKETCS 10 INIOCKOCTH N

oA

PaBHOMEPHO BHU3
pPaBHOMEPHO BBEpPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX mg

=l

9. s aOCOMIOTHO HEYNPYTOro yapa BhITOJIHACTCS
TOJIBKO 3aKOH COXPaHEHUs UMITyJIbCa
TOJIBKO 3aKOH COXPAHEHUs KNHETUYECKOU SHEPIruu
3aKOHBI COXPAaHEHUS UMITYJIbCa U KUHETUYECKOU SHEPTUU
HE BBIIOJIHSIOTCS 3aKOHBI COXPAHEHUS UMITYJIbCA U KHHETUYECKON DHEPTUH

10. Kunetnueckas sHeprus Teja Npy yBeIMYEHUH CKOPOCTH Tena B 4 pas3a
YBEJIMUYUTCS B 2 pas3a
yBEJIUYUTCS B 4 pasza
yBEJIHMUUTCS B 8 pa3
yBenuuuTcs B 16 pas
11. [loTrenmanpHas sHEprust MpyKUHBI xKecTkocThio 80 H/M cxaroit Ha 5 cm Oynert paBna [Ix]
40
0,01
0,1
400
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12. OcHOBHOE ypaBHEHHE TMHAMHUKHN BPaIIaTeIIbHOTO JBH)KEHUS TBEPJIOTO TEJIa UMEET BH/I
M=J-&
L=J -w
M=J o
L=[r-p]
13. MOMEHT MHEPIMH TMCKa OTHOCUTEIBHO OCH , MPOXO/IAIIEH KacaTeIbHO K €ro MOBEPXHOCTH
yepe3 KOHEI[ pajinyca, paBeH

LS
Vs mR?
Yyme?
13/ R’

14. MOMEHT HMITy/IbCa OTHOCHTENHHO HEMOABUKHON OCH H3MeHseTCs o 3aKony L = at” .
VYkaxure rpaguk, IpaBUIbHO OTPAXKAIOIIUN 3aBUCUMOCTb OT BPEMEHH BEJTMYNHBI MOMEHTA

CHUJI, IEHCTBYIOIMX Ha TEJIO

M
M1

W

M MM

t &
15. CrutonrHoOM ¥ MOJIBIN IUIHMHAPHI, UMEIOIINE OJIMHAKOBBIE MAaCChl M paInYChl, BKaTHIBAIOTCS 0€3
MIPOCKAJIb3BIBAHUS HA TOPKY. ECiiM HauallbHBIE CKOPOCTH TEJ OJMHAKOBBIL, TO
BBIIIIEC TTOJHUMETCS MOJIBIN IIap

oba Tena NMOAHUMYTCA Ha OOHY U TY K€ BBICOTY

BBIIIIE TIOTHUMETCS CIUIOIIHOM IUIUHAD
16. [Ipu yBenmnueHNM yriaioBOM CKOPOCTH BpalleHUs 11apa B 3 pa3a, €ro KHHETUYECKask SHEPrus
yBenuuuTcs B 9 pas
YMEHBIIUTCSA B 9 pa3
HE U3MEHUTCS
YBEIUYUTCS B 3 paza
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17.

18.

19.

20.

21.

22.

23.

24.

25.

Cubl HHEpIMU 00YCIOBIICHbI
B3aMMO/ICIICTBHEM TEJ B CUCTEME OTCYETA
YCKOPEHHBIM JIBI)KEHHEM CUCTEMBI OTCYETa
YCKOPEHHBIM JBH)KEHUEM TeJl B CUCTEME OTCUETa
PaBHOMEPHBIM HPSIMOJIUHEHHBIM JIBH)KEHHUEM CUCTEMBI OTCUYETa
Ha nBuxymumecs tena Bo BpallaloLielcs cUcTeMe 0TcUeTa JeHCTBYeT
TOJILKO IICHTPOOCKHAS CHJia
Tospko cuia Kopuonuca
U 1eHTpoOexkHas cuia, u cuna Kopuonuca
ITpu yBennueHUH 4acTOThI BpallleHUs CUCTEMbI 0TcueTa B 4 pa3a cuiia Kopuomuca
yBeJIMuuBaeTcs B 16 pas
yBeIu4uBaeTcs B 4 pasza
yMeHblIlaeTcs B 4 pasza
HE U3MEHSETCs
VYciioBHe 11aBaHus Teja B AKHUJIKOCTH ONPENEISIeTCS
00BEMOM Tena
Maccou Tena
¢bopmoii 1 Maccoit Tena
COOTHOIIIEHHEM TUIOTHOCTEH Tella M KHUIKOCTH
YpaBHeHUE HEPA3PHIBHOCTHU JIs1 HECKUMAEMOM KHUJIKOCTH UMEET BUJ

S
— = const
1)
2
1))
P+ P = const

S - v = const

P+pgh+pU = const

ITpu nepexone BoJbl U3 OJHOU TPYOBI B APYTYIO, AMAMETP KOTOPOil B 2 pa3a MEHbLIIE,
CKOPOCTb TEUEHUS
YMEHBIIAETCs B 2 pas3a
yMeHblIlaercs B 4 pasza
YBEJIIMUUBAETCS B 2 pa3a
yBeJIMUuBaeTcs B 4 pasza
[Tpu yBenuueHun mMacchl rpy3a NpyKHUHHOTO MasTHHUKA B 4 pa3a, Ieproj
yMeHblIlaercs B 4 pasza
YMEHBIIAETCs B 2 pas3a
yBeJIMUYuBaeTcs B 4 pasza
YBEJIIMYUBAETCS B 2 pa3a
MaxkcuManbHasi CKOpOCTh TApMOHHUYECKUX KOJIeOaHUH paBHa

[Aa)
[407]
4]

2
[ra]

[Tpu yBennueHUH 4acTOThI KojeOaHuii B 2 pa3a MojHasi SHEPT sl MaTepUaAIbHONW TOUKH,

COBEPIIAIOIICH rapMOHUYECKUE KOTeOaHms
yMeHbIIaeTcs B 4 pasza
YMEHBIIAETCs B 2 pas3a
YBEJIMUUBAETCS B 4 pas3a
YBEJIMYMBAETCSA B 2 pas3a
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26. OCHOBHBIM CBOMCTBOM BOJIH SIBJISIETCS
MepPEeHOC YacTul] 0e3 mepeHoca SHepruu
MIEPEHOC dHEePTruu 0e3 epeHoca YacTHIl
MEPEHOC, KaK YacTHll, TaK U SHEPTUU
27. CBsi3b MEXy JUTMHON BOJHBI U CKOPOCTBIO €€ PacCpOCTpaHEHUs BhIpaxkaeTcs: (hOpMyIIoit

A=v-v
A=v-T
i=2
T
A =2vv
28. PaccTosiHre MeXy COCETHUMHU Y3JIaMHU CTOSTYEH BOJIHBI PAaBHO
4
4
A
4
2
24

29. CBs3b MEXy SHEPrUeil U UMITYJIbCOM PEISITUBUCTCKON YaCTULIBI UMEET BUJ]

E=\m’c* + p2C2

E = pc
E=\m’c* + 172c2
E=pov
30. OCHOBHOI1 3aKOH PEJSITUBUCTCKONM TUHAMUKHU UMEET BUJL
- -
F=mya
5
pod__mvu
dr \J1-v?/c?
5

;; _ dm, v

dt

N

> m, U
F=—90"__

1-0%/c?

31. Macca nBukyliecs 4acTHIIbl BABOE OOJIbIIE MACChI TOKOSI PU CKOPOCTH YaCTUILIbI paBHOM
3
—c
2
3
—c
4
V3
—c
2

c

32. Eciii oauH U3 ABYX TOYEUYHBIX 3apsIIOB YBEIUYHUTH B 2 pa3a, YTOOBI CHJIa KYJTTIOHOBCKOTO
B3aMMOJICUCTBHUS OCTAJIACH TOCTOSIHHOM, PACCTOSIHUE MEXKAY HUMU HAJl0
YBEJIUYUTH B 2 paza
YMEHBUIUTH B 2 pasa
YBEIIMYUTH B V2 pasa

YMCHBIIUTH B \/E pasa
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33. HanpsKeHHOCTh JIEKTPUUECKOTO TOJIs U3MEPSIOT C MOMOIBIO IPOOHOT0 3apsiaa g, . Eciu

BEJIMYMHY MPOOHOTO 3apsijia YMEHBIIUTH B Pa3, TO MOYJIb HAIIPSHKEHHOCTH U3MEPSIEMOT0O
0JIA

HE U3MEHUTCS

YBEJIUYUTCS B N pa3

YMEHBIIUTCS B N pa3

YBCIUYUTCA B I’l2 pas

34. I'paduk 3aBUCMOCTH HANPSHKEHHOCTHU E 3JIeKTPOCTaTHYECKOTro MoJIs ABYX 3apsKEHHBIX
IUIOCKOCTEH ¢ OJTMHAKOBOM MOBEPXHOCTHOM IJIOTHOCTBIO HA paccCTOSHUU d IpyT OT Japyra

+6 -G
=
0 d X
HUMEET BUJ
E A E A
- .
|d x ¥
: d x
—
E A E A
.
|
|
> ' >
d X d X
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N
35. Ha pucyHke nokazaHo HanpaBjieHHe E HalpsHDKEeHHOCTH AJIEKTPUUYECKOTO MOJsl IBYX PaBHBIX

10 MOAYJIIO TOUEUHBIX 3apsiIOB ¢, U ¢, B TOUKE A, paBHOYJAJICHHOM OT 3TUX 3aps0B. 3HAKU
3THX 3apsAJ0B OyayT

—-
A E
o ®
q, 9,
q,>0,qg,<0
q,<0,g,>0
q,>0,q,>0
q, <0, q, <0

36. IloTok BeKTOpa HAIPSKEHHOCTH CKBO3b 3aMKHYTYIO IIOBEPXHOCTb S, paBeH

28



37. I'pagueHT noTeHIMana 3JIeKTPUIECKOTO MOJIsE OTPULIATENILHO 3apsHKEHHON OeCKOHEUHON
IUIOCKOCTH B TOYKE A MMEET HallpaBICHUE

-a

A=
s

WV

v

W N =

4

38. EMKoCTh Kax10T0 KOHAeHcaTopa B 6batapee C =100n@ . O6mias eMKoCcTh OaTapen
KOHJIEHCATOPOB paBHA [n(D]

C
| |
I

40
75
100
400

39. Ha pucyHke nmokaszaHa 3aBUCUMOCTb CUJIbI TOKa B TIPOBOJIHUKE OT BpeMeHH. 3a Bpemst oT 10 ¢
10 20 ¢ yepe3 cedyeHne 1o MPOBOJHUKY ITPOILEI 3apsi] [Kzz]
80

60

40

20

5 10 15 20 25 30:%
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150
200
350
400
40. ConpoTHBIEHHE yYacTKa Henu AB, IpeICTaBIEHHOTO Ha PUCYHKE, T/1€ KaX bl PE3UCTOP
R =30 Om, paBHO [OM]

R R
A R B
— —
R
1
| I |
40
50
75
120

41. Jlammouka BKJIFOUEHA B ceTh ¢ HanpspkenueM 200 B u npomnyckaet Tok 0,5 A. 3a 2 yaca
JaMIo4yKa NoTpeOIIseT SHEPTUIO PABHYIO [ ch]
200
10°
360-10°
720-10°
42. Bropoe npaBuiio Kupxroda umeer Bua

> IR =0

ZIiRl. = const
Y IR =>¢,
i k
Y IR =) IR,
i k

43. HanpskKeHHOCTh MarHUTHOTO TIOJIS B IIEHTPE KPYroBOTO BUTKA paguycoM 10cM, o KOTopomy
TedeT ToK 1A, paBHa [A/m]
8
2
10
5

44. B nByx nmapajjiebHbIX IpYyT APYry IPOBOJHUKAX TOK T€UET B MPOTUBOIMOJIOKHBIX
HanpasneHusx. [IpoBogHuku
NPUTATUBAIOTCS
OTTaJIKUBAIOTCA
HE B3aMOJIEHCTBYIO JIPYT C IPYrOM
MOBOPAYMBAIOTCS B OJJHOM HalpaBlI€HUU
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45. Ha pucyHke n300paxeHbl CeUeHHsI IBYX JUTMHHBIX MapajUIeIbHBIX TPOBOIHUKOB C TOKAMH,
npudeM [, =21, . UaayKuus pe3ynbTUPYIOIIEr0 MarHUTHOTO 110 PABHA HYJIO B HEKOTOPOH
TOYKE MHTEpBaJIa

oo o e

46. Butok IIpoBOJa HAXOAUTCA B MArHUTHOM II0JIC, IICPIICHAUKYJIAPHOM IIJIOCKOCTU BUTKA, U
CBOMMHU KOHIIAMU 3aMKHYT Ha aMIICPMETP. MaruauTtHas WHAYKIOUWA MOJIA MCHACTCA C TCUCHUCM
BpEMCHU COIJIACHO FpaQ)I/IKy. AMHCpMCTp MOKAXCT HAJINYIUC IJICKTPUICCKOI'O TOKa B MOMCHT

BpEMEHU
B A
+ ; 3
1 2 3 4 Tt
L
[ I
! 1
| |
or0molc
orlmo3c
or3modc
or0mo4dc

47. Ilpn yMeHbIICHUH MarHUTHON MHIYKLUH B 3 paza 00beMHasl IJIOTHOCTh SHEPTUM MarHUTHOTO
noJist
yBEJIMUUTCS B 3 pasa
YMEHbIIUTCS B 3 pasza
yMeHbIIUTCS B 9 pa3
yBenuuuTcs B 9 pas

48. BemectBo, o6agaroniee ClIOHTAaHHONH HAMAarHUYEHHOCTHIO B OTCYTCTBUY BHEIITHETO
MarHMTHOTO MOJIs, 3TO
JUaMardHeTuk
napaMarHeTHK
dbeppoMarseTuk
JUBIEKTPUK
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49. Ha pucyHke nmpeacraBiieHa NeTiisi ructepesuca peppomarneruka. KospuutusHoi cuie

COOTBCTCTByIOT TOYKHN
iM

[

On2
Oul
lu4d
3u6
50. KonebarenbHbIi KOHTYP COCTOHMT U3 KOHAEHCATOPa AIEKTPOeMKOCThI0 C M KaTyIIKN
UHAYKTUBHOCTBIO L. Eciu a5iekTpoeMKoCTh KOHICHCATOpa U MHAYKTHBHOCTD KaTYIIIKU
YBEJIMYHIINCH B 3 pa3a, TO IEPHO CBOOOIHBIX JIEKTPOMAarHUTHBIX KOJIeOaHUH B TOM
KOHTYpE
yBEJIMYHTCS B 3 pas3a
YMEHbIIUTCS B 3 pas3a
yBeIHYHTCS B 9 pasa
HE U3MEHUTCS
51. K mocnenoBaTenbHO COETMHEHHBIM PE3UCTOPY, KOHJICHCATOPY U KaTYIIKE ITOIaHO

MNEPEMCHHOC HAIIPSAKCHUC U. Ecau nagenue HaIIpsAKCHUA Ha pE3UCTOPEC UR =08

U, =58 2B

, Ha

KaTyIlIKe Y KOHJIEHCATOpe Uc , To U paBHO [B ]

~ L W N

52. Ilo yyacTKy Lienu CONpOTHUBIEHUEM R TeueT nepeMeHHbIN TOK, MEHSIOIIHANCS 10
rapMOHHYECKOMY 3aKOHY. Eciii yMEHbIIUTH IeHCTBYIOIIEE HANpsKeHUeE B 2 pasa, a
COINPOTHBIIEHUE YBEIUYUTH B 4 pa3a, TO MOIIHOCTb HA 3TOM y4YacTKe

yMeHbIIUTCSA B 16 pa3
YMEHBIINTCS B 4 pasza
yBeJIMUYUTCS B 4 pasza
yBenuuuTcs B 16 pas
53. [lonHas cucteMa ypaBHeHU MakcBeIia Jjisl AJ€KTPOMArHUTHOTO TTOJISl UMEET BUJL

- - ag -
ifEdl :—igds



{Bdgzq
S

§§¢9=0
S

Crnenyroias cucreMa ypaBHEHUN

- - aga
iEdl:—!BTds
- - aBa
inl:—!BFds
§Bd§=o
S

§§d§=o
S

CIIpaBCiBa AJid ICPEMCHHOT'O SJICKTPOMAriuTHOT'O ITOJIA

B OTCYTCTBHUC 3apsKCHHBIX TCJI 1 TOKOB IIPOBOANMOCTHU
I[P HAJIMYUHU 3aps’KCHHBIX TCJI K TOKOB IIPOBOJAUMOCTHU
B OTCYTCTBUC TOKOB ITPOBOANMOCTHU

B OTCYTCTBHUC 3apAKCHHBIX TECJI

54. JInst 27€eKTpOMarHMTHBIX BOJIH XapaKTEPHO SBJIEHUE, KOTOPOE HE SBJISETCS OOIIMM CBONCTBOM

BOJIH JTF000H TIPUPO/IBI

peIoMIICHUE
HOJIAPU3ALUS
TG paKIUsS
UHTEpEepeHIHs

- o -

Bekropel £, H u U uMeror B3aMMHYIO OpHEHTAIHIO

- -
“m¢ Fi

BNy
SRR
T

=
<l
cl ol <
Ty T oc

) §¢

“

“

e I o I o I o B2

c

\..

N

—

55. B 97€KTpOMarHuTHON BOJIHE, PACHIPOCTPAHSIOIIEHCS CO CKOPOCTHIO Y | MPOUCXOASAT

N

KOJICOaHMS BCKTOPOB HﬂprDKCHHOCTCfI QJICKTPHUYCCKOTO ITOJIA E 1 MargouTHOI'O ITOJIA H .
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56.JIya AB mpenomiusercs B Todke B u uuer mo nyru BC. Ecnmu n, =const, a n,
YBEIUYUBACTCS, TO JIy4 MPEIOMIISIETCS 110 MyTH

M

n,

n,

W N =

4
57. SIBicHME MOJIHOTO BHYTPSHHETO OTPaXXCHUS HAOIIOAACTCS TIPH YCIIOBUU

n, > n,

n, <n,

n,=n,

n, <<mn,
58. PaccTrositHue OT mpeaMera 10 paccewBaromieid JUH3bI 4 cM, PAacCTOSTHUE OT JIMH3BI 10

n3zo0paxenus 2 cu. DOKycHOE pacCTOSIHUE JIUMH3BI paBHO [ cm/

Wih AW a|— P

59. BoiHBI CTPOTO ONPEACIICHHON U TOCTOSTHHOW YaCTOTHI — 3TO
KOT'CpCHTHBLIC BOJIHBI
MOHOXPOMaTHYECKNE BOITHBI
TapMOHHWYCCKUC BOJHBI
CTOSTYME BOJIHBI

60. /IBe KorepeHTHbIE CBETOBBIE BOJHBI C A=500HM IPUXOAAT B HEKOTOPYIO TOUKY IIPOCTPAHCTBA

C pa3HOCThIO X0/a 2,25 mkm. Pesynbrar unTepdepeHuu B 3Toit Touke Oyner

max 5 nopsiaka

max 4 nopsaka

min 5 opsiaka

min 4 mopsaka

61. [Ipoxoxst yepe3 TIICHKY, 3€JICHBII CBET MPH YMEHBIICHUN TOJIIIUHBI TUNICHKH CTAHOBHTCS

KpPacHbIM

HE U3MEHSeTCS

($hHOIETOBBIM

roJyobIM
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62. Iudpaxuus cBeta— 3TO

63.

64.

65.

66.

67.

HaJI0’KEHHUE KOT€PEHTHBIX BOJH B IPOCTPAHCTBE
orubaHue CBETOBBIMU BOJTHAMH MPEMSATCTBHUMA
pa3JI0KEeHUE CBETA B CIEKTP

yrnopsiiodeHre KojaebaHuii CBETOBOI0 BEKTOpa

Yucno mrpuxoB Ha 1 cm mudpakMOHHON PEIIeTKH C EpUooM 1 mKkm paBHO

10
100
1000
10000

IPETOMJICHUS

YBEJIMUHUBACTCSA
HE U3MEHSETCS
YMEHbIIAETCA

€CJIN YroJI MCXKAY OCSMU IOJISApHU3aTOpPa U aHAJIN3aTOpPa PABCH
0

0
30"
45°
60"

Ecnu cBeT majaer Ha rpaHuIly pasjena IByX AUIEKTPUKOB, TO

OTPa)KEHHBIN U MPEIOMIICHHBIN JIy4d YACTUYHO NOJIIPU30BaHBI
OTPa)XCHHBIN U MIPEJIIOMIICHHBIH JIy4d HE MOJIIPU30BaHbI
OTPa)KEHHBIN U MPEJIOMIICHHBIN JIy4d B3aUMHO MEPIICHIUKYIISPHBI
OTPa)KCHHBIN U NIPEIIOMIICHHBIH JIy4H TUIOCKOIOISPU30OBaHbI

IIpu nBOWHOM J1ydeNpenOMIICHUN

OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIH JTy4H HE MOJIIPU30BAHBI

OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIN JTyYH YaCTUYHO MOJISPU30BAHBI
OOBIKHOBEHHBIH U HEOOBIKHOBEHHBIH JTy4H MIOCKOMOISPU30BAHbI B ApaIeIbHbIX
IUIOCKOCTSIX

OOBIKHOBEHHBIH U HEOOBIKHOBEHHBIH JTy4H IIOCKOIOJIIPU30BaHbI BO
B3aUMHONEPIEHAUKYIISPHBIX INIOCKOCTSX.

68. BemecTa, criocoOHbIE TOBOPAYUBATH IJIOCKOCTh MOJIAPU3AIINH, SIBIISIOTCS

OIITUYCCKH aKTHBHBIMH
ONTUYCCKHU NU30TPOITHBIMU
ONTUYCCKU aHU30TPOIMHBIMHU
OINTHYCCKHN HC aKTHBHBIMH

69. YauBepcanpHas QyHkius Kupxroda i TemioBoro u3yuyeHus paBHa

CHEKTPAIBbHOM MOTJIOIATENbHONW CIOCOOHOCTH YEPHOTO Tea,
CIEKTPAJILHOM MOMIOIATENbHONW CIIOCOOHOCTH CEPOTro Tena,
CHEKTPAJIbHOM MJIOTHOCTH SHEPIreTUYECKON CBETUMOCTH YEPHOIO TeJa,
CHEKTPaJIbHOM MJIOTHOCTH SHEPreTHYECKON CBETUMOCTHU CEpOTro Tefa

Jucniepcrsi Ha3bIBaeTCSl HOPMAIBHOM, €CITM MPH YMEHBIICHUH JJIMHBI BOJHBI A TOKa3aTelslb

HMHTEeHCUBHOCTH CBCTa, MMPOIICAIICTO YCPE3 MMOJIAPHU3ATOP U aHAJIU3aTOP 6yz[eT MaKCHMaHLHOﬁ,
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70. Ha pucyHke noka3zaHa KpuBas 3aBUCUMOCTH CIIEKTPAJIbHON IIJIOTHOCTH 3HEPreTUYEeCKOU
CBETMMOCTH a0COIIOTHO YepHOTro Tena oT JyuHbl BoiaHb! pu 8000K. Ecnu temneparypy Tena

yBenmmuuTh 10 16000 K, TO JIMHA BOJHBI COOTBETCTBYIONIAS MAaKCUMyMy H3JIy4CHUS OyneT
paBHa [HM]

I, 8000K
|
|
|
[
|
|
|
|
! e
400  AHM
100
200
600
800

71. YpaBuenue DitHiTeiHa a5 Gotorddexra BepakaeT 3aKOH COXPAHEHUS

UMITYJIbCA
SHEPrUuu

MOMEHTa UMITYJIbCa
IIEKTPUYECKOrO 3apsjia

72. 3aBUCUMOCTb MaKCUMaJIbHOW KHWHETHYECKOW sHepruu (oTornekTpoHoB W OT 4acTOTHI V

najgarimux Ha GorosneMeHT PoToHOB cooTBeTcTBYET rpaduk 1. Ecnu nmanubiii poTosaemMeHT
3aMEHUThb JpyruM c¢ Oonblied pabotoil BbIxoga, TO Tpajpuky W =f (v) Oyzer

COOTBETCTBOBATH

AW~
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73. Ha pucyHKe NpHBEICHBI JIBE BOJbTaMIEPHBIE XapaKTEPUCTUKU OAHOTO (poTosrnementa. /s

YacTOT V MaJArOIINX U3IYYCHUH U OCBEIICHHOCTEeH E CrpaBeIuBO

/\]

~
~

v, =v,, E <E,
v, =v,, E >E,
v, >v,, E >E,
v, <v,, E, <E,
74. JlaBneHue cBeTa Ha YEPHYIO TOBEPXHOCTh
B 2 pa3a MEHbIIIE, YEM Ha 3€pKalIbHOU IIOBEPXHOCTH
B 2 pa3a 0oJbllle, YeM Ha 3e€pKaJIbHOM MOBEPXHOCTH

OJIMHAKOBO C JIaBJICHUEM Ha 3€PKaTbHON MOBEPXHOCTH
B 4 pa3a 6oJblle, 4eM Ha 3epKaTbHON OBEPXHOCTH

75. Ilpu s>ddexkre Komnrona mis mamaroomero M3MydeHHUs AJUHOM BOJTHBI A M PacCesHHOTO

I/ISJ'Iy‘leHI/I}I ﬂ,' CIIpaBCIJINBO

A>A

A'>A

A=A

A'>> A

76 Ha pI/ICYHKe I/1306pa)KeHLI CTaI_[I/IOHapHBIe 0p6I/ITLI aToMa Bo,uopoz[a COT'JIaCHO MOJICIIN Bopa, a

TAKXEC yCJ'IOBHO I/I306pa)I(CHBI nepexoz[bl BHCKTpOHa C O,Z[HOI>’I CTaHHOHapHOﬁ 0p6I/ITBI Ha
I[pyT}’IO, COHpOBO)K)laIOIJ_[I/IeCH I/IBJ'IyLIeHI/ICM KBAaHTa 3Hepr HUH. MaKCHMaHBHOﬁ qaCcToTC

H3JTYyUCHUSA B CCpUN JlalimaHa COOTBCTCTBYCT ICPEXO]

n=1
n=2
n=3
n=5
h=4

S5n—1n
S5n—2n
5n—3n
2n—1n
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77. Mexny TpeMsi HWKHUMH YPOBHSAMM JHEPTHM JJIEKTPOHA B aTOME BOJOPOAA MUHUMAJIbHAs

qacToTa 1mmorjiomacmMoro (I)O_TOHa COOTBCTCTBYCT NICPEXOAY

E=0
E;
E,
E,
E,— E4
Ei—E;
E>—E3
Ei—E;

78. JInunbl BosiH e Bpoins ais aeKTpoHa, MPOTOHA U ¢ - YACTHIbI, ABMXKYIIUXCS C OJHOM U

TOM ke CKOPOCTBIO CBA3aHHBI COOTHOICHUEM
A >A, >,
A <A, <4,
A, >4, <A,
A =4,=2,

79. BeposITHOCTh OOHAPYKUTH JIEKTPOH Ha y4aCTKe (a,b) OJIHOMEPHOTO MOTEHIIMAIBHOIO SIIIUKA

b
¢ OECKOHEYHO BBICOKMMH CTE€HKAMU BBIUUCISIETCS 1O (opMysie W:dex, re o -

a

IJIOTHOCThL BCPOATHOCTH, oIlpeaciiaeMad y - (I)YHKI_[I/ISI‘/’I. Ecan W - (I)YHKLII/IH HUMCCT BHA,

o L L
YKa3aHHbIKM HAa pPUCYHKE, TO BEPOATHOCTDb 06Hapy>KI/ITL OJICKTPOH Ha Yy4aCTKE g <x< E paBHa

0

L
|
~

W | — [\_)|._‘ W | — ;'w
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80. YacTp MCXOAHBIX PAJMOAKTUBHBIX SIEP paclaJarolUXcsl 3a BPEMsl paBHOE JBYM IE€pHOJaM

81.

82.

\S)

AN LN B~ W

10
11
12
13
14
15
16

17

noJypacmajia, paBHa

O — A= = AW

B pesynprare S - pacmama sapa ¢ TOPSAAKOBBIM HOMEpOM Z, 00Opasyercs 3JIEMEHT ¢

TIOPSIKOBBIM HOMEpOM B Tabuie Menzeneena
7+2
Z+1
Z-1
Z-2
Slnpo uzoToma ypaHa U TOC/IE HECKOJBKHX PajMOAKTHBHBIX PAcHaoB IPEBpaIlacTCs B
AP0 U30TONA 5, U B pe3yJibTaTe
OJHOTO @ W JIByX [} pachasoB
OJIHOTO & U OJAHOTO [ pacrajos
JIBYX ¢ W JIByX [} pacmnaioB
TaKOe MPEBPAIICHHE HEBO3MOKHO

Bonpochl Ha 3a4yeT
Mexanuka M MoJieKvJasipaas puzuka (1 cemecTp)

Cucrema orcuera. IlyTh, mepemelieHne, CKOpPOCTb, YCKOPEHHE IIpH PaBHOINEPEMEHHOM

IPSMOJIMHEMHOM JIBU>KECHHH.

KuHeMaTnka BpamaTeNbHOTO ABWXKEHHSA. YTOJ IOBOPOTA, YIJIOBAas CKOPOCThb, YIJIOBOE

YCKOPEHHME U MX CBSI3b C JIMHEHHBIMU XapaKTEPUCTUKAMM.

Jlunamuka matepuanbHoi Touku. [loHsATHE Maccsl, cuibl. 3akoHb! HproTOHA.

Cunel B MexaHUKe (Cujia TPEHUS, TSXKECTH, YIPYTOCTH).

3akoH BecemupHoro tarorenus. Kocmudeckue ckopocTu.

IlonsTe 3amMKHYTOM cucTeMbl. Mmnynbc MaTepualbHOW TOYKH, MEXAHWYECKOW CHCTEMBI.

3aKOH COXpaHEHMsI UMITYJIbCA.

Pabora. Mommnuocts. KIIJ[. Kunernueckas M noTeHUMaNbHAs 3HEPTUU. 3aKOH COXpPAHEHHS

JHEPIUH.

MowmeHT cunbl. MOMEHT uMIysibca. 3aKOH COXpPaHEHHUsI MOMEHTA UMITYJIbCa.

OcCHOBHOE ypaBHEHHUE IMHAMUKH BPAIATEIbHOTO ABMKEHUS. MOMEHT NHEPLIUH.

MowmenT unepruu. Teopema HITelinepa. ['mpockomnsl.

Kunernueckas sneprust Bpamienus. Pabora, coBepiaemast pH BpalmeHHH Tela.

HCO. Cunsl naepuun.

[Tpuniun otHocutenbHocTy [anunes. [IpeoOpasoBanus ["anunes.

[Toctynater CTO. IIpeo6pazoBanus JIopeHta st KOOpIUHAT U BPEMEHHU U UX CIICJCTBHUSA.

OCHOBHOI 3aKOH PENATUBUCTCKOM TMHAMUKU. 3aKOH B3aMMOCBS3H MACChl U SHEPTUH.

CgoiicTBa XHUJIKOCTEH W ra3oB. ['mapocrarmdeckoe namieHue. 3akoHbl [lackans, Apxumena.

VYcnoBus naBaHus TeI.

CrannoHapHoe Te4eHHE UeallbHOM JKUIKOCTH. Y paBHeHHE bepHysun U clieICTBUS U3 HETO.
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18
19
20
21
22
23

24
25

26
27
28
29
30
31
32
33
34
35
36

37
38
39
40
41
42
43

44
45
46
47
48
49
50

DN D W N =

(o)

Bsizkocth. JlamuaapHoe u TypOyleHTHOe TeueHue kuaKoctu. Yucno Peiinonbica.
Onpenenenne BA3KoCcTH MeToa0M CTOKca.

Omnpenenenue Ba3kocTu MeToioM [lyazeiins.

MexaHnnueckue KojieOaHus U UX XapaKTePUCTHKU.

["apmonmnueckuii ocrpuiaTop. [IpyKUHHBIA, GU3NUYECKUN 1 MAaTEMAaTUIECKUN MasTHUKU.
Yopyrue BoOJIHBL. YpaBHEHHE Oeryieil BOJHBL. 3eMIIETPSCEHUS: MPUYMHBI, IOCIEICTBUS,
IIPOTHO3.

Untepdepennus BoaH. CTosguue BOIHBL. 3BYK, HH(PA3BYK, yIbTPa3BYK.

CrartucTuieckuii 1 TEpMOAMHAMMYECKUNA METOJIbl MCCIEJOBAHUSI CUCTEMbl MHOTMX YaCTHILI.
OcnoBnble nosoxkenust MKT cTtpoenus BemiecTna.

[Tousatue mons BewecrBa. KonnuectBo Beniectsa. Moisipas Macca, Macca OHOM 4aCTULIBI.
Nneanbnsiii ra3. OcuoBHoe ypaBuenue MKT uaeanbHOro rasa.

YpaBHEHHE COCTOSIHUS UACANBHOIO ras3a. M3omnpoueccsl.

3akoH MakcBeiia 0 pacipeiesIeHUd MOJIEKYJI U€aIbHOTO Ta3a 110 CKOPOCTSIM.
Bapomerpuueckas ¢popmyna. Pacnpenenenne bonpivana.

Hudbdysus. 3akon Guka. Koaddumment nuddy3un.

TemmomnpoBoaHocTh. 3akoH Pypre. Koadduuument remmonpoBogHocTy.

BsizkocTs. YpaBHenue Hetotona. KoadduimeHt Ba3kocTu.

[TepBoe Hauano TepmoauHaMUKU. BHyTpeHHss sHeprus. Pabora B TepMoarHAMUKE.
TermmoeMkocTh Ta3oB. YpaBHeHue Maiiepa.

Uucno creneHeil cBobobl. 3akoH bosjbpliMaHa 0 paBHOMEPHOM paclpeesIeHUn 3HEPTUU 110
CTEMEHSIM CBOOO/IBI.

IIpuMeHeHne epBoro Hayajia TEPMOJAMHAMUKH K H30IIPOLIECCAM.

Anunabarnyeckuit mporecc. YpaBuenue Ilyaccona.

OO6parumMbie 1 HEOOpaTUMBIEC IPOIECCHl. DHTpoNH. BTopoe Havaio TepMoAMHAMUKY.
Tennossie quratenu. Lukn Kapno. KIT[ rernmoBoit mammnabl. OxpaHa OKpyKarolei cpeibl.
Peanbuble rasel. YpaBHenne Ban-nep-Baanbsca. M30TepMbl peanbHOro rasa.

BuyTpennsis sHeprus peanbHoro raza. Cxmkenue razoB. dddext Jxoyns — Tomcona.
SIBiieHUs Ha TpaHULE KUJIKOCTh U TBepAoe Teno. KpaeBoil yron cmaunBanus. [loBepxHOCTHOE
HaTshKeHue. [Io0BepXHOCTHO-aKTUBHbBIE BELLIECTBA.

Ucnapenue, masnenue, cyonumanus. J{uarpamma coctosiausi. TpoitHas Touka.

JlaBieHre nox M30THYTON MOBEPXHOCTHIO KUAKOCTU. KanuiuisipHble sSIBICHHUS.

TBepapie Tena. AMopdHbIe U KpucTannudyeckue tena. [lonumepsl 1 okpyskaromas cpesa.
Tunel KPUCTAITUYECKUX TBEPABIX TEIL.

JledexTsl B KpucTamiax.

TennoeMkocTs TBEpAbIX Tel. 3akoH rononra u IItu.

@da3oBble IEPEXObl MEXKIY arperaTHbIMM COCTOSHUSAMHU BemecTBa. Da3oBbIE IEPEXOJIbI
IIEPBOTO ¥ BTOPOIO poJa.

IK3aMEHANMOHHbIE BOIIPOCHI
DJIEKTPOAMHAMHKA (2 ceMecTp -DK3aMeH)

3aK0oH COXpaHEHUs AMEKTPUIECKOTo 3apsiaa. 3akoH Kymona.

HampsokeHHOCTH 3nekTprueckoro noms. [Ipuniun cynepnosunuu. [lone numons.

[Torok u mupkynsauus 35ekTpocraTudeckoro nos. Teopema ["aycca.

Pa6ora sanexrpocrarnyeckoro moss. [loTeHnman u ero cBs3b ¢ HAMPSHKEHHOCTHIO.
IIpoBOHUKM W JUDJIEKTPUKM B 3JeKTpocTaThueckoM mnoje. KonaeHcaTopbl. EMKOCTB
KOHJICHCATOPOB.

3Heprm{ BSaI/IMO)IeI\/'ICTBI/ISI SJICKTPHUYCCKUX 3apsa10B. 3Heprm{ YEAUHCHHOTO ITPOBOJHHUKA,
KOHJEHCATOPa, YIEKTPUIECKOTO MOJIS.

Onektpuueckuii Tok. Cuna Toka. Ctoponnue cwibl. JJ[C. 3akon OMa 1t ydacTKa Ienu U JIs
3aMKHYTOM 1IEeTIH, COJIEPKaIero HCTOYHUK TOKA.
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8 3akon Owma u Jlxoynsa-JIeHna B MHTErpabHOU U Ju(depeHranbHoi popmax.

9 ComnporuBieHue TMPOBOJHUKOB M HMX COCAUHEHHS. 3aBUCHUMOCTh OT TEMIEpaTyphl.
CBepX1npoBOAUMOCTb.

10 IIpoBogumocTh B MeTalliax. TepMO3JIEKTPOHHASI SMUCCUS. DIEKTPOBAKYYMHBIN JTHO/I.

11 IIpaBuna Kupxroda. PaBHOBecHBII MOCT YHHCTOHA.

12 IlpoBogumocts B mosynpoBoAHMKax. CoOCTBeHHass M INpPUMECHas MPOBOJUMOCTb.
IToynmpOBOXHUKOBBIN TUOA.

13 Toxu B razax. CaMOCTOSATENBHBIE M HECAMOCTOSTENBHBIE Ia30BbIE Pa3psabl.

14 Onekrponus. [IpoBoaguMocTs B 35ekTpoauTax. 3akoH Dapazest.

15 Maruutnoe nosie. 3akon buo-Casapa-Jlamnaca.

16 BsaumopelicTBue napamieabHbIX TOKOB. 3aKOH AMIepa.

17 JIBm>keHue 3apsKEHHBIX YacTHUI] B MarHUTHOM noJje. Cuna Jlopenua.

18 DOnexkrpomarnuTtHas uHIykus. 3akoH ®apanesd. [Ipasuiio Jlenna.

19 Teopema 0 HUPKYJIALMU BEKTOPAa MArHUTHOW UHAYKIUH.

20 Marnerukuio [ua-, mapa-, peppomarnetuxu. ['unoreza Ammnepa.

21 HMHayKTUBHOCTH. DHEprusi MarHUTHOTro nojsi. CamouHaykius. Tpanchopmarop.

22 TIlepemenHsliii TOK. 3akoH OMa Ui IEPEMEHHOIO TOKa.

23 PeaxTuBHOE conpoTHBieHNEe. MomHOCTh B Llenu nepeMeHHoro Toka.

24 KonebarenbHblii KOHTYp. CBOOOJHBIE TapMOHHMYECKHE KoieOaHus B KOHType. Popmyra
TomcoHa.

25 KonebarenbHblll KOHTYP C aKTUBHBIM COIIPOTHUBIIEHUEM. 3aTyXaroIue KojaeOaHusl.

26 BeiHyxaeHHbIE KoeOaHus. SIBICHHE JIEKTPUUYECKOI0 pe30HaHca.

27 DOnexkrpomarHuTHble BosiHbL. BekTop YMmoBa — [loiiTunra.

[Ikana SneKTpOMarHUTHBIX BOJIH. CBOMCTBA 2JIEKTPOMAarHUTHBIX BOJIH.

28 OCHOBHBIE 3aKOHBI TEOMETPUUYECKOMN ONTHKH.

29 Onrtuueckue npudopsl. Jlnnza. dopmyna ToHkoii auH3bL. [TocTpoeHne n300paxeHuii B TOHKOM
JIMH3E.

30 ®oromerpus. OCHOBHBIE POTOMETPUUYECKHE BEITUYHHBI.

31 Untepdepennus cBera. YCIOBUS MakCUMyMa M MHHUMYMa HHTEpPQEpPEHIIMH CBETa.
[TpumeHeHue uHTEpHEpEeHIUN.

32 HHurepdepeHius cBeTa B TOHKUX IUIeHKaxX. [1010Ckl paBHOrO HaKIIOHA.

33 Hutepdepenius cBera B TOHKMX IUIeHKaX. [loaock! paBHOM TommuHel (koiblia HeloToHA)

34 Pacuet uHTep(PEPEHIIMOHHON KAPTHUHBI OT IBYX UCTOYHUKOB.

35 Hudpaxuus cera. [Ipunuun Irolirenca - @penens. Meton 300 OpeHens.

36 udpaxuus Openens Ha KPYriIoM OTBEPCTUU U HEMPO3PAUYHOM JIHCKE.

37 Hudpaxuus cera. Judpakuus OpayHrodepa Ha onHo menn. AudpakiponHas pemerka

38 Judpaxuus Ha kpuctamiax. @opmyna Bynbda — bperros.

39 Jucnepcus ceera. DJIEKTPOHHASI TEOPUS JUCIIEPCUH.

40 Hucnepcus cBera. Bunbl ciektpoB uznydenus. KauecTBeHHBIN 1 KOJIMYECTBEHHBIN aHAIH3.

41 IMornomenue cBera. 3akoH byrepa. CrekTpel H3Ay4eHHMs] W IOIVIOIIEHUS Kak METO
OTpakaTeJIbHOW CIOCOOHOCTH MOYB, IMarHOCTUKA 3arPsI3HEHHBIX HEPTHIO MOYB.

42 Ionspuszauus ceeta. Bunel nonspuzannu. 3akoH Maioca.

43 Tlonspuzanus cBera MpH OTPAXKEHUU U NPEJTOMIICHUHU Ha PaHULE JBYX TUAIEKTPUKOB. 3aKOH
bprocrepa.

44 SIBnenue nBoMHOTrO JyyenpenomiieHus. [Ipubopsl A noiydeHus, NoaIpU30BaHHOTO CBETA.

45 OnTuuecku akTUBHbIE BeliecTBa. CaxapuMeETpBhI.

46 HUckyccrBeHHas ontudeckas anuzorponus. Iddext Keppa.

47 XapaKTepUCTHKHU TETIOBOTO U3JIyYEHHUS.

48 3akon Kupxroda. 3akonsr Credana — bonpimana u cmemnienus: Buna.

49 ®opmynsl Panes — Ixxunca, Buna u I1nanka.

50 Onrtuyeckasi TUPOMETPUS.
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51 3akonsl ¢orodpdexra. VYpaBHenue DiiHmrediHa s porodpdekra. [Ipumenenue
dotorddekra.

52 Macca u umnyasc potona. /laBnenue cBeta.

53 Dddexr Komnrona.

54 3aKoHOMEpPHOCTU B aTOMHBIX clieKTpax. JInHeH4aThlil cieKTp aToMa BO0poAa.

55 Crpoenue atoma. OnbiTel Pe3epdopia o paccesHuo anbga - 4acTHIl.

56 Iloctrynatel bopa. DkcnepuMeHTaJIbHOE A0Ka3aTEIbCTBO JTUCKPETHOCTH SHEPreTHUECKUX
ypoBHe# aroMa (onbiTel @panka u ['epiia).

57 DnemeHTapHas Teopus aroMa BoAopoja 1o bopy.

58 T'mmotesa ne-bpoits. BoaHnoBble cBolicTBa BeliecTBa. COOTHOIICHUE HEONPEACICHHOCTEN TSt
KOOPJMHAT U UMITYJIbCOB.

59 BonHoBas ¢yHKIHUS U €€ cTaTucTHdeckuii cMbici. OOmee ypaBaenue [lIpenunrepa.

60 CrnoHTaHHOE U BBIHYX/IEHHOE U3JlyueHue. Jlazepsl.

61 IloHsiTue 30HHOM TE€OpUM TBEPAOTO Tea.

62 Pa3mep, cocTaB U 3apsiJ] aTOMHOTO sijipa.

63 Jledext Macchl M SHEPTHUS CBSI3U sA1ep. SAepHbIE CHUIIbI U X CBOMCTBA.

64 PannoakTuBHOE M3JIy4€HUE U €TO BUJIBI.

65 buonoruyeckoe AeiicTBHE palOAKTUBHBIX U3TyYeHU. 3aluTa OT pajnualim.

66 PanuoakTuBHBIC 2IeMEHTHI. [[puMeHeHrne paoakTUBHBIX U30TOIOB.

67 3akoH paanoakTUBHOTO pacnaza. [IpaBuna cmenienus.

68 SlnmepHbie peakli U UX OCHOBHBIC THUIIHI.

69 SnepHbie peakuu Mo IeHCTBUEM HEUTPOHOB. LlenHas peakuus qeneHus.

70 SAnepHas sHepreruka. TepMosiiepHbIe peaKIUu.

6. METOAUYECKHUE MATEPHUAJIbI, ONPEJAEJJAIOIUE NPOLENXYPbI

OLUEHUBAHUSA 3HAHUHU, VYMEHUU, HABBIKOB U (MJIH) OIIBITA
JAEATEJBHOCTHU
6.1. Pe3yabTarbl 0OCBOCHUS Y4eOHOM IMCUMILINHBI, OJIeKalHe IPOBEPKe
Kontpommpyemsie
KOMIICTCHIINN PesynbraTel 00y4eHus (00beKTH oneHIBaHUsA) | OCHOBHBIC TIOKA3aTEIN OrcHOYHBIC
(dacTp OIICHKH Pe3yIbTaTOB cpencTea
KOMITETCHITHH)

1 2 3 4
Criocoben 3HaTh: Crenenp npumeneHus | Ilpaxtuueckoe
MPUMEHSTh HAYYHYI0 KapTHHY MHpa Ha OCHOBE 3HAHMS | MOJyYCHHBIX 3HAHHWHA | 3aHATHE,
€CTECTBEHHOHAYYH | OCHOBHBIX IIOJOKEHMH, (M3MYECKHX 3aKOHOB, | IS 0o0bsicHeHus1 | JabopaTopHbIE
bIC H | METOJIOB €CTECTBEHHBIX HAayK M MaTEeMaTHKHU, YCIOBHii  [POTCKaHHs | pabOTBI,
00IeHKEHEPHBIC aJIcKBaTHYIO COBPEMECHHOMY YPOBHIO 3HAHHI bu3ndeckux SABICHUH | KOJUIOKBUYM.
SHaHHS,  METOMBL | yavuyvio KapTHHY MUDA; B TIPUPOJIC U MPHUHATHUS | TECTUPOBAHUE.
MaTeMaTHIECKOTO MPAKTUIECKUX
aHanmm3a " peIIeHIH B

Ymern: .
MOJICIIUPOBAaHHUA B . | TTOBCEIHEBHOW KH3HH;
MOJIb30BATHCS 3HAHUSAME OCHOBHBIX ITOJIOKEHHMA
npogeccuoHaTbHO CreneHb
. (hU3MYeCKUX 3aKOHOB, METOJOB €CTECTBEHHBIX
W JIeATeIbHOCTH; (dbopMupoBaHUI
HayK U MaTEMaTHKH; .
(OIIK-1); COOCTBEHHOM MO3MIUU
Baanersn:
M0  OTHONICHHIO K
- COBPEMEHHBIMHU ¢bu3nIeCKUMU u N
¢bu3ngeckoit
MATEeMaTHUYECCKUMH METOJaMH W  [PUEMaMH
. nHpOpMaLNH,
OMHUCAHWS HAYYHON KApTHHBI MHpa Ha OCHOBE N
moJTrydaeMoit u3

OCHOBHBIX TIOJIO)KCHHH €CTECTBEHHBIX HayK H
MaT€MaTuKu

Pa3HbIX UICTOYHHUKOB

6.2 IlIxka;1a oueHUBaHUS IVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHUs

IIIxaja OneHNBAHUSA IVIAHUPYEMBIX Pe3ya1bTATOB 00y4eHus!
(Texkyuuii u py0e:KHbII KOHTPOJIb)
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Cemectp

[IIkasma oreHUBaHUSA

0-35 b6amnoB

36-40 6a1oB

41-55 dayutoB

56-70 6amIoB

YacTuuHOE noceleHue
ayIUTOPHBIX 3aHATUH.
HeynosnerBopurenbHoe
BBITIOJTHCHHE
J1a00paTOPHBIX U
MIPaKTHIECKUX PaboT.
[Inoxas moAroToBKa K
0aJTEHO-PEHTHHTOBBIM
MEPOTIPHUATHSM.
OOyuaromuiics He
JOTMyCKaeTCsl K
MPOMEKYTOUHOMN
aTTeCTaluu

[Tonnoe unu
YaCTHYHOE TIOCEIICHIE
ayJIMTOPHBIX 3aHITHI.
YactuuHoe
BEITIOJTHEHHE U 3aIMTa
J1a0opaTOPHBIX U
MPaKTUIECKUX PadoT.
Brinonnenue
KOHTPOJLHBIX PadoT,
TECTOBBIX 33JIaHUH,
OTBETHI Ha
KOJUTOKBUYME Ha
OIICHKH

«KYHOOBJICTBOPHUTCIILHO.

ITomroE Mn
YaCTHYHOE
IOCEIICHHE
ayIUTOPHBIX
3aHSITHH.
ITomuoE
BBITIOJTHEHUE U
3aIuTa
J1abopaTOPHBIX U
MPAKTHYECKUX
paboT.
Beimonnenue
KOHTpOJ]BHBIX
paboT, TECTOBBIX
3aJIaHAM, OTBETHI
Ha KOJJIOKBIYME
Ha OIICHKHU
«XOPOIIIOY.

ITonHoe mocernienue
ayTUTOPHBIX
3aHATHMN.

[Tonxoe
BEITIOJTHEHHE U
3aIuTa
1a00paTOPHBIX U
MPAKTHIECKUX
pabot. BeimonaeHne
KOHTPOJIBHBIX padoT,
TECTOBBIX 3aJIaHUH,
OTBETHI Ha
KOJUIOKBUYME Ha
OIICHKH «OTJIHYHOY.

7. Y4yebHO-MeTOAMYECKOE 0OOecnieueHue TUCHMILINHBI (MO1YJIs1)

N —

7.1 OcHoBHas JInTEpaTypa

. Tpopumona T.U. Kypc ¢uzuku. U3a-Bo «Axagemusi». 2012 r. 560 c.
Tpodbumona T.HU. CoéopuuK 3amau 1o Kypey ¢usuku. M3n-Bo «Briciias mkonay, cepust «Jlms

BbICIINX Y4eOHbIX 3aBeeHui». 2008 1. 408 c. ISBN:978-5-06-004439-3http://lib.kbsu.ru

3. Bombkenmreitn B.C. COopHHMK 3amad 1o oOumemy Kypcy (QU3HKH.

Mup»,2008r. 328ctp. ISBN: 978-5-86457-235-7 http://lib.kbsu.ru
4. OO6mas ¢usuka [DAeKTpoHHBIA pecypc]: yueOHoe mocobue st By3oB / A.H. Bapasa, M.K.
['yoxun, /I.A. UBanoB u np.; nox pen. B.M. benokonsrtoBa - M. : U3narensckuit nom MOU,
2016. (http://www.studentlibrary.ru/book/ISBN9785383009994.html)
5. "Kypc obmeii puzuku. OcHobl puzukn. T. [. Mexanuka. DIEKTPUUIECTBO U MAarHETU3M.
Konebanus u BonHbl. BonHOBas ontuka [ DneKTpoHHBIHN pecypc]: Yueb. mocobue: 1ist By30B. /
Kunrcen A. C., Jlokmun I'. P., OnbxoB O. A.; [lox pen. A.C. Kunrcena. - 2-e 3., ucop. - M. :
OU3SMATIINT, 2007." (http://www.studentlibrary.ru/book/ISBN9785922 107532 .html)

7.2 JlonoJHATEIbHAS JINTEPATYpa

N3n-B0 «KHIKHBII

1. ®pum C.D. Tumopea A.B. Kypc obmeit ¢uzuku. B 3-x tr. T.1. Ousnueckre OCHOBBI
MexaHuku. MonekyispHas ¢usuka. Konebanus u Bonusl. Mzna-so "Jlanp". 2008 r. 13-e u3n.
480 ctp. ISBN:978-5-8114-0662-3.

2. ®pumr C.O. Tumopea A.B. Kypc obmeit ¢usuku. B 3-x 11. T.2.. Dnekrpuueckue u
anexkTpoMaruetndeckue sisienus. M3n-so "Jlawp". 2008 r. 12-e u3a. 528 ctp. ISBN:978-5-
8114-0662-3.

3. ®pum C.D. Tumopera A.B. Kypc obmeit pusuku. B 3-x T1. T.3. Ontuka. ATomHas Qusuka.
N3n-Bo "Jlawp". 2008 r. 10-e u3a. 656 ctp. ISBN:978-5-8114-0662-3.

4. JlozoBckuit B.H. Kypc ¢puzuxu. B 2-x 1. T.1. U3a-Bo: «Jlarb». 2009 r. 6-€ u3M., HCH. U JOII.
576 ctp. ISBN:978-5-8114-0288-5.
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7.3 HTepHET-peCypChl
1. lib.kbsu.ru
2. www.phds.ru
3. www.physbook.ru
4 ObC «KoHCybTaHT CTyEHTa»
8. MaTrepuajibHO-TeXHHYECKOE oDecredeHne TN CIUTIHHBI

Jlns peanu3anuu pabodeld mporpamMMbl JUCLMIIIMHBI UMEIOTCS CIIELHAIbHbIE TOMEILEHHS
JUISL IPOBEACHUS 3aHATUHN JIEKIIMOHHOIO MU CEMMHAPCKOI0 THUIIA, TPYIIIOBBIX U MHIMBHUIYAJIbHBIX
KOHCYJIbTAllMM, TEKYILEro KOHTPOJSA M NPOMEKYTOYHOW aTTECTALMU, a TAK)KE MOMEIIEHUS IS
CaMOCTOSITENIbHOW Pa0OThl M MOMEUICHUS JJISl XpaHEHHs] W MPO(UIAKTHYECKOTO 00CTyKUBAHHS
o0opynoBanus. CrienuaibHble IOMELIEHUsS YKOMIUIEKTOBAHbI CIELUAIN3UPOBAHHON MeOeNbo U
TEXHUYECKUMHU CpEACTBA OOYYEHUs, CIYXKAIUMH Uil TpPEACTaBICHUs WHPOpMaLuu OOJBIION
ayIUTOPHHU.

JlexuMOHHBI Kypc no aucuuiuiMHe «®dusnka» IPOBOAUTCA B CHELUAIM3UPOBAHHON
JEKIIMOHHOM ayJUTOpUU OOOpPYIOBAHHOM MPOEKTOPOM, HOYTOYKOM C 3alMCAHHBIMU Ha HEro
00y4aruMy IporpaMMamMu 1o (u3HKe.

JIaGopaTopHble 3aHATUS IPOBOJATCS B CHIELMATU3UPOBAHHbBIX J1a00paTOPUAX OCHAILEHHBIX
HECKOJIBKUMH JIECITKaMHU JIA0OPaTOPHBIX pabOT, 0XBATHIBAIOIINX BCE pa3aeisl oomei ¢pusuku. [1o
BCEM pazJielaM HMEIOTCs JIabOpaTOpHbIe MPAKTUKYMBI, /€ OTPAKEHO COAEp)KaHUE, KpaTkKas
TEOpUsl, MOPAJOK BBIIOJHEHUS pPA0OTHI, KOHTPOJIbHbIE BOMpOCHl. IlpakTHueckue 3aHATHS
IPOBOAATCS B ayOUTOPUM OCHAILICHHONM MWHTEPAKTUBHOM JOCKOM, MMEETCS [JOCTaTOYHOE
KOJINYECTBO 33JaYHUKOB U y4eOHUKOB.

9 OCOBEHHOCTH PEAJIMBALIMU JUCHUIIVIMHBI I MHBAJIMIAOB U
JIML C OTPAHUYEHHBIMH BO3MOXKHOCTAMMU 310POBbSA

JUis CTYACHTOB C OIpaHMYEHHBIMH BO3MOXXHOCTSIMU 3/I0pPOBbSI CO3JIaHbl CIELHaIbHbIE
YCIIOBHSA JUTSI TIOYYEHUsI 00pa3oBaHusl. B 1emsax JOCTYIMHOCTH NOTYYEHHUS BBICIIETO 00pa3oBaHUs
o oOpa3oBaTeiIbHBIM MPOrpaMMaM MHBAJIUAAMHU U JMLIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH
3JI0pOBbsI YHUBEPCUTETOM 00€CTIEYMBACTCS:

1. AnprepHaTHBHas Bepcus opULMANBHOTO caiiTa B ceTu «VHTepHeT» 171 c1ab0BHUASLINX;

2. J11s MHBATUAOB C HAPYLIEHUAMU 3peHUs (CI1aboBUISAIINE, CIIETIBIE)

- TNPHUCYTCTBHE ACCHCTEHTA, OKAa3bIBAIOLIET0 OO0ydJarolleMycsi HEOOXOIUMYIO MOMOIIb,
NyOIMpoBaHUE BCIYX CIPABOYHOM HH(POPMAIMM O PpACIHCAHUHM YYEOHBIX 3aHSATHIA;, HaJIMUUE
CPEACTB JUIsI YCWIEHHS OCTaTOYHOTO 3pEeHMs, OpailIeBCKOH KOMIBIOTEPHOH TEXHUKH,
BUCOYBEIMYUTENCH, TMPOrpaMM HEBH3YalIbHOTO JOCTyMa K HWHPOpPMALUHU, IPOrpaMM-
CHUHTE3aTOPOB PEeUd M JIPYTruX TEXHUYECKHUX CPEJCTB MpueMa-lepesaun yuyeOHoi nHpopMmanuu B
JOCTYITHBIX (OpPMaXx JUIS CTYJACHTOB C HAPYIICHUSIMH 3PEHHS,

- 3aJ1aHMsl JUIS BBITTOJIHEHHSI HA 9K3aMEHE 3a4UThIBAIOTCS ACCUCTEHTOM,;

- TUCHMEHHBIC 33JaHUsl BBIONHSIOTCS Ha OyMare, HAaJUKTOBBIBAIOTCS ACCHCTEHTY
00y4JaromuMmcs;

3. JIns WHBANWAOB W JIMII C OTPAaHWYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI TI0 CIyXY
(cmabocnpIianiue, rTyxue):

- Ha 3a4eTe/3K3aMeHE MPHUCYTCTBYET aCCHUCTEHT, OKA3bIBAIOIIUI CTYICHTY HEOOXOIMMYIO
TEXHUYECKYIO TOMOIIb C YIETOM MHIMBUAYAIBHBIX 0COOEHHOCTEH (OH MOMOTaeT 3aHATh pabouee
MECTO, IEPEABUTATHCS, TPOUYUTATh U O)HOPMUTH 3a/IaHKE, B TOM YHUCIIE 3AIHCHIBAS O] TUKTOBKY);

- 3a4eT/9K3aMEH NPOBOJUTCS B MUCbMEHHOU (opMme;

4. JIns WHBaIHMIOB W JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JIOPOBBS, MMEIOIINX
HapyLIEeHUs OMOPHO-IBUTATEILHOIO ammapara, CO3JaHbl MaTepUaIbHO-TEXHUYECKHUE YCIIOBUS,
o0ecreunBaroIie BO3MOXXHOCTh OECHpPENsITCTBEHHOTO JOCTyna oOydarolmuxcss B yueOHbIe
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NOMEIICHUSI, OOBEKTY IHTAHUs, TyaJeTHbIE W APYrHe IOMEUICHUS YHHBEPCUTETa, a TaKKe
npeOBbIBaHUS B YKa3aHHBIX MOMENICHUSX (HaJHYHE PACIIUPEHHBIX ABEPHBIX IPOEMOB, HOPYUYHEH 1
JPYTUX MpUCIOCOOTICHU).

- THMChMCHHBIC 3aJaHus BBIIOJHSIIOTCS HA KOMIIBIOTEpE CO CHEUUAIM3UPOBAHHBIM
IPOrpaMMHBIM 00€CIICUCHHEM HJIH HaIMKTOBBIBAIOTCS ACCUCTEHTY;

- TI0 JKEJIAHUIO CTYJICHTA YK3aMEH IIPOBOJIUTCS B YCTHOU (opme.

OOyyaromyecs: U3 4Kcia JIMI C OrPaHUYCHHBIMUA BO3MOYKHOCTSIMHU 3/I0POBbs 00€CIICUCHBI
ANIEKTPOHHBIMHU 00Pa30BaTEIbHBIMU pecypcamMu B popMax, aganTUPOBAHHBIX K OTPaHHYCHHUSIM UX
3JI0POBBSI.
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