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1 Leau ¥ 3a1a4H OCBOEHUSI TMCHUTIMHBI

Iean ocBOCHUS MUCHUIIIMHBI (MOIYJIS): SIBISETCS co3daHue (QyHIaMEHTaIbHOM Oa3bl
3HaHUH, HAa OCHOBE KOTOPOW B JaJbHEWIIEM MOXHO pa3BUBaTh Ooiee yriyOJIeHHOE U
JeTaIU3UPOBAHHOE M3y4yeHUE (U3NYECKHUX 3aKOHOB UM SIBIEHUI B paMKax KypcOB INPHKIATHON
MEXaHUKH, OCHOBBI KOHCTPYHUPOBAHUSI, YIEKTPOTEXHUKU U SJIEKTPOHUKHU.

3agaum: chopMHUpPOBATh y CTYJCHTOB €IMHYIO, CTPOHHYIO, TOTHYECKH HEIPOTUBOPEUNBYIO
($u3nUeCKyI0 KapTUHY OKPYXKAOIIEro HaC MUpa MPUPO/IbI, CO3JaHHE KOTOPOH MPOUCXOIUT IMyTeM
0000111eHUsT HIKCIIEPUMEHTANIBHBIX JAHHBIX U Ha MX OCHOBE IPOM3BOJIUTCS IIOCTPOEHUE MOAEIEH
HaOJI01aeMBIX SIBJICHUH, CO CTPOTUM OOOCHOBAaHMEM MNPHOIMKEHHA U PaMOK, B KOTOPBIX 3TH
MOJIEIHN AEHCTBYIOT.

2 Mecto aucuuniausbl B crpykrype OITIOII BO

JucrunianHa oTHOCUTCA K 0a3oBoil yactu ydeOHoro nukia — bl Ilpu usydenuit kypca
o0mmieil (u3MKH, CTYIEHT AODKEH CBOOOAHO BIAQJETh B IMEPBYID OYEPEIh MaTEMAaTHUYECKUM
anmaparoM. YMeTh pellaTh KBaJpaTHble, MHTErpajlbHble U auddepeHIanbHble ypaBHEHUS,
HEpaBEHCTBA, FTEOMETPUUYECKHE 3a7]a4H, TPUTOHOMETPUIECKHE BHIPAKECHHUSI.

B kypce oOmieil ¢usuku BBOAATCS OCHOBHBIE MOHSTHS U 3aKOHBI, KOTOPBIE SIBISIOTCS
GyHIaMEHTOM TpPH OCBOCHUW MHOTHX IUCIUIUIMH, KaK €CTECTBEHHOHAYYHOTO IIMKJIA, TaK H
npodeccuonanpHoro mukiaa. OcBoeHHe (GU3MKH HEOOXOAMMO Kak MpEeAlISeCTBYOIIEe Ui
CIEAYIOIINX AUCIUIUINH: TIPUKIIaHASI MEXaHUKA, OCHOBBI JJIEKTPOTEXHUKH U SJICKTPOHUKHU U T.J.

3 TpeGoBaHus K pe3yJIbTaTaM OCBOEHHS CO/IEPKAHUS AU CUUIIMHBI

[Iponiecc M3yueHUs AUCHUILIMHBI HAMpaBjieH Ha (OPMUPOBAHHUE SJIEMEHTOB CIIECIYIOLIUX
komrereHuil B coorserctBuu ¢ @I'OC BO u OIIOII BO no ganHOMY HanpaBieHUIO TOATOTOBKU
(criennanbHOCTH):

Croco0eH NpUMEHSTh €CTeCTBEHHOHAYYHbIE M OOIIEWHKEHEPHbIE 3HAHUS, METOJBI
MaTeMaTUYECKOI0 aHalln3a U MOJIEIMPOBaHUs B podeccruoHanbHoi aestenbHocTH; (OITK-1).

B pe3ynbrate 0cBOCHUS AUCHUTUIHHBI O0yYaIOIIHICS TOJIKEH:

3HaTh:

CTpyKkTypy CaMOCO3HaHUsA, €ro POJIb B )KU3HEACATEIBHOCTH JTUYHOCTH.

Buapl caMooOlleHKH, YPOBHU TPUTSA3aHUM, MX BIUSHUS HA pe3yibTaT 0Opa3oBaTeIbHOM,
npodhecCuOHaNBHOM NeSTeNbHOCTH.

Oranbl Tpo(PecCHOHATEHOTO CTAHOBJICHUS TUYHOCTH

Ymersn:

CamocTosITeIbHO OILIGHUBATh pPOJb HOBBIX 3HAHWM, HABBIKOB M KOMIIETCHIIMH B
o0pa3oBaTenbHOi, MpodeccnoHaNbHON 1eATeTHbHOCTH.

[InanupoBaTh W OCYIIECTBISATH CBOKO JCSATEIHHOCTh C yYETOM DE3YJIbTaTOB aHAIIN3a,
OIICHMBATh W TIPOTHO3UPOBATH TMOCIEACTBHS CBOEH COIUANbHOH © TpodeccrnoHATbHOMI
JIeSATeTLHOCTH.

Bnaners: .HaBbikamMu mo3HaBaTenbHOW ¥ y4yeOHOW JI€ATENHHOCTH, HABBIKAMU
paspelnieHus npooIIeM.

HaBblkamu moucka METOJOB pEelIeHUs] MPAKTUYECKUX 3a/ad, MPUMEHEHHIO Pa3IMYHBIX
METO/IOB ITO3HAHUSI.

dopmamu 1 METOJaMHU caMOOOYYeHHUs U CAMOKOHTPOJIS

4 Copep:kaHue U CTPYKTYpPa AUCHHUILIMHBI (MOLYJI51)

4.1 Conepxxanue pa3aeoB JUCHUIIMHBI

CopepxaHnue pasaena dopMupyemas dopma
Ne HammenoBanmne o pasit PMUDY p
KOMIICTCHITHUS TEKYLIETro
paznena paznena
KOHTPOJIS
1 MexaHuka ONEMEHTBI KUHEMaTUKHU OIIK-1 JIP, K, T, PK
MOCTYIMATEILHOTO i
BpalIaTEeNIbHOTO IBMKEHUS,
JnHamuka TOYKHU 51




MOCTYIATEIBHOIO JBUKECHHUS
TBEPJIOTO Tela. 3aKOHBI
COXPaHEHHSI.
JnHamuka BpAaIaTeIbHOTO
JBUKEHUS TBEPJOTO Tea
Heunepuuansueie CUCTEMBI
oTcuera
MexaHuka )XKUIKOCTEN
Mexanuueckue — KojebaHus |
BOJIHBI
DJIEMEHTHI CHEUUATIBHON TEOpHUH
OTHOCHUTEIIbHOCTH.
MonekynsapHas | MonekyiasipHO-KMHETHYECKast OIIK-1 JIP, K, T, PK
¢dusuka u TEOpPHUsI UICATIbHBIX Ta30B.
TepMoarHamMuka | OCHOBBI TEPMOJMHAMUKH
PeanbHble Ta3bl, OKUAKOCTH H
TBEp/bIE TETA.
DNEeKTPUYECTBO | 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.
DNeKTpOMarHuTHhIE KoJeOaHus u
BOJIHBL. IlepemeHHbII
JJIEKTPUUYECKUI TOK.
OnTuka. I'eomeTpuueckas OIITHKA, OIIK-1 JIP, K, T, PK
¢doromerpus
BoisiHOoBas onTuka.
KBanToBas ontuka.
DJeMEeHThI dusuka aroma. KBanToBas OIIK-1 JIP, K, T, PK
aTOMHOM U ¢dusnka.
SIIEPHON DOnemMeHThl AJepHOM (QU3UKU U
bu3uKu (U3HMKYN DTIEMEHTAPHBIX YaCTHII.

B rpade 4 mnpuBomsarcs mnnaHupyemble (GOpPMbI TEKYLIEro KOHTPOJIS:

3aIuTa

naboparopHoit pabotsl (JIP), Beimonnenue kypcoBoro npoekta (KII), kypcosoii pabotsl (KP),
pacuetHo-rpaduueckoro 3ananus (PI'3), nomamnero 3aganus ([13) nanucanue pedepara (P),
acce (), komnokBuyM (K), pydexnsiii koutpons (PK), tectuposanue (T) u T.14.

4.2 CTpyKTYypa IMCUMILINHBI

OO61mast Tpy10€MKOCTh TUCHUTUTHHBI COCTaBIsIeT 8 3a4eTHRIX equHuIl ( 288 yacoB)

TpynoemkocTsb
Bun pabotbr 4acoB
(0]0]0)
1cem. 2cem.
O01mas Tpy10eMKOCTh 144 108
AyautopHasi (KOHTaKTHas) padora: 51 75
Jlexyuu (J1) 34 15
Ilpakxmuuecxue 3auamus (113) 15
Jlabopamopuwvie pabomut (JIP) 34 15




TpynoemMkocTb

Bun paGotsr JacoB
0]0]0)

CamocrositeasHas padora (CP): 67 36
CaMOCTOSITETIbHOE U3YUYEHHUE PA3JICIIOB 16 15
CamonoaroroBka (ImpopaboTKa ¥ MOBTOPEHUE JIEKIIMOHHOTO MaTeprasa 1
MaTepuaia Y4eOHHMKOB U y4eOHBIX ITOCOOUIA, TOATOTOBKA K JJAOOPATOPHBIM U 20 6
MPAKTUYECKUM 3aHITHSIM, KOJUIOKBHYMaM, pyOeXHOMY KOHTPOJIIIO U T.I.),
PI'P 30 15
KonTpons (mpuem 3aueta) 9
KounTtpousn 27

Bua uToroBoro KOHTpoJIA (3a4eT, IK3aMeH)

3a4yeTr | 5K3aMCH

4.3 JIabopaTopHble padoThI

Ne
JIP HaumenoBanue 1a00paTopHBIX padboT
1 3
W3yueHne 3aKOHOB paBHOYCKOPEHHOTO JIBM)KEHUS M BTOPOTo 3akoHa HeloToHa Ha
1 MaimHe ATBy/a.
’ OmnpeeneHre CKOPOCTH IBUKCHUS YT METOAOM Oa/LTUCTUYECKOTO MAasITHUKA.
3 N3y4yeHne 0CHOBHOTO 3aKOHA JIMHAMUKH BPAIIaTeILHOTO JTBUKCHHSL.
4 OnpeneneHne MOTYJIS FOHTA TIO U3TUOY CTEPXKHSI.
5 OmnpeneneHre MOMEHTa HHEPIIMHA MAaXOBOTO KOJIeCa M CUIIBI TPEHUSI B OTIOPE
6 Onpe/eneHre MOMEHTA HHEPIIMH TEJIa METOJIOM KPYTHIILHBIX KOJICOaHUH.
7 Omnpenenenue kodPpPuIMeHTa KECTKOCTH MPYKUHBI CTATUCTUYECKUM M TMHAMHUYECKUM
METOJIaMHU.
3 Omnpenenenre TEPMUYECKOTO KOIPPUIEHTA JaBICHUS BO3yXa MPU TOMOIIH
BO3/IYIITHOTO TePMOMETPa
9 OnpeneneHne TIOTHOCTH KHUIKOCTEH M KOHIIEHTPAIIUN PACTBOPA C TIOMOIIIBIO
MMMKHOMETpa
10 Omnpenernenne BIaXHOCTH BO3AyXa
1 Omnpenenenue koddduimeHTa TMHEHHOTO pacIuPeHHs TBEPABIX TeIl.
OmnpeneneHre OTHOMICHHS TEIIIOEMKOCTH MPU TTOCTOSIHHOM JaBJICHUU K TETUIOEMKOCTH
12 IpH NOCTOSIHHOM 00beme (y = C, / Cv ) metomom Kiemana-/lezopma
13 Omnpenenenre MOISIPHON MacChl BO3yXa.
14 HccnemoBanue 2IeKTPOCTATUYECKOTO TIOJISI METOJIOM JIEKTPOCTATHIECKOM BaHHBI.
15 Onpenenenne uncia dapanes v 3apsaa dAEKTPOHA.
16 N3mepenue conmpoTUBICHHH ¢ TOMOIIBIO MOCTa Y UTCTOHA.




17 W3yueHne 3aBUCUMOCTH CONPOTHUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.
HccnenoBanue 3aKOHOMEPHOCTEH TEPMOAIEKTPOHHOW IMHUCCHUH.

18

19 N3ydeHne nepexoHbIX MPOIECCOB MPHU 3aMbIKAHUH U Pa3MbIKAaHUH IICTIH.

20 OmnpeneneHre TOPU30HTATBLHON COCTABIISIONICH HAMPSKEHHOCTH MAarHUTHOTO TTOJIS
3EMJIH.

71 N3ydenne morynmpoBOIHUKOBOTO JHOAA U TIOTYIIPOBOTHUKOBBIX TPHUOOPOB.

2 OmnpeneneHne TIaBHOTO (POKYCHOTO pacCestHUsI COOMPAIONICH U pacCeUBaIOIICH JIMH3.

23 OmnpeneneHne CHITBI CBETa (POTOMETPOM.

o W3zyuenue siBneHuss MHTEPQPEPEHITNH CBETA C TIOMOIIBIO KOJIEI] HhIOTOHA

25 HccnenoBanue oNTUYECKH aKTUBHBIX BEIIECTB CaXapHMETPOM.

26 HccnenoBanue cTpyKTYphl KPUCTAILIIOB JIA3€PHBIM U3TYICHUEM.

27 W3yueHne 3akoHa OCBEIIEHHOCTH

73 HccnenoBanue qudpakiny cBeTa ¢ MOMOIIBIO ONTUYECKON CKaMbH

29 Nzyuenue BHemtHero Gporoaddexra

30 HccnenoBanue CrieKTPOB MCITYCKAHUS U TIOTJIONICHUS CIIEKTPOCKOIIOM

31 Hcnonp3oBanue cuetunka [ eiirepa-Mroiuiepa Uit H3ydeHUs] H30TOIa OepHILIUs

4.4 IlpakTuyecKkue 3aHATHSA (CEMHHAPBI)

Tema

3

OneMeHThl KHHEMATHKH. I[I/IHaMI/IKa IMOCTYHATCJIbHOI'O ABUIKCHU. Cuiinel HHCPIUH.

9HepFeTI/I‘leCKI/IC XapaKTCPUCTHUKHU MEXaHUUECKOM CUCTEMBbI. 3aKOHBI COXpPAaHCHUSA B MCXAaHHUKCE.

MexaHuka TBEpAOTro Tena.

MexaHndeckue KoJeOaHus U BOJHEI.

OJeMEeHTHI MEXaHUKHU KUIKOCTEN

OIEeMEHTBI peHﬂTHBHCTCKOﬁ MEXaHUKU.

MOJ’IeKy.TISIpHO—KI/IHeTI/I‘IeCKaSI TEOpHUA NACAJIbHBIX I'a30B

OcHOBEI TCPMOANHAMHUKN

O [0 | N | N ||~ |W| N

Peanburie rasbl, JXUAKOCTHU U TBEPABIC TCIa

DneKTpOoCTaTHKA.

[ N
— | O

IToCTOSTHHBIN DIIEKTPUYECKUM TOK.




Tema

Juii
12 | DnexkTpomMarHuTHas MHAYKIUSA. DJIE€MEHThl TeoOpuu MakcBeiia A1 3J€KTPOMarHuTHOTO TOJIS.
13 DNeKTpOMarHuTHhIC KoJieOaHus U BOTHBL. [lepeMeHHbBII 3JIeKTPUYECKHUI TOK.

DJIeMEHTHI CHEeIUATIbHON TEOPUH OTHOCUTEIBLHOCTH
14 | DneMeHThl reOMEeTPUUECKOil onTUKU. BoHOBast onTuka.
15 | KBanToBas npupoaa u3inydyeHus.
16 | D7eMeHTa aTOMHOM M KBAHTOBOW (DU3HKH.
17 | DeMeHThI spepHON pU3KKH.




4.5 CamocToniTe/IbHOE U3yYeHHe Pa3/1eJI0B U CHUIITHHbI

Ne
- Bonpocel, BBIHOCHMBIE Ha CAMOCTOSITENIBHOE U3yUEHUE

1 2

1 Mexannueckoe nBrkeHue. OTHOCUTEIBHOCTD ABWKEHUA. CHcTeMa oTcyeTa.
KoopaunaTtaas u BekTopHast opMa ONMMCAHUS IBUKCHUS.

2 PeaktuBHOE nBmxeHne. Kocmuueckne ckopocTu

3 I'mpockomnsl. [IpuMeHeHre THPOCKOIIOB B HABUTALIUU

4 3BYKOBBIE BOJIHBL. YIIbTpa3ByK. MuppasByk. Dddexr Jomiepa

S Heunepunansueie cuctemsl orcyera. Cuibl HHEPLIMU

6 Ornpenenenne nNocTosIHHOM ABOraipo

7 JlnuHa cBOOOIHOTO Mpobera MOJIEKYJIbl U CPEAHEE YHUCIIO CTOJIKHOBEHUH

8 BHyTpeHHss 5HEprus peaabHOro rasa.

OS¢ dexr xoyna-Tomcona. CxxuxeHne razoB

10| JtaBrenue mox M30THYTOM MTOBEPXHOCTHIO kUAKOCcTH. Popmyina Jlamnaca. Kanwusapaeie
SIBJICHUS

11 JleekThl B KpucTaiax

12
CyOnumarusi, maBleHNe U KPUCTAILIH3AINS TBEPBIX Tel. AMOp(HEIE Tena

13| Onbir Musukena no OTIpE/IETICHUIO 3apsi/ia AIEKTPOHA

14 | Pacuer HanpsHKEHHOCTHM AJIEKTPUYECKOTO TMOJNsI HAa OCH JUIONA W Ha NpSIMOU
MEPIEHIUKYISIPHON OCH THIIOJI.

15 | [Ipumenenne TteopeMbl [laycca s pacuera HANpPsHKEHHOCTH IIOJIE  PaBHOMEPHO
3apsDKEHHON  cpepruecKkoil MOBEPXHOCTH, PABHOMEPHO 3apsKEHHOTO OECKOHEYHOTro
HWIMH]IpA.

16 | CerneTosneKTpUKH, UX CBOWCTBA U IPUMEHEHHUE.

17 | ConpoTuBineHUe MPOBOAHUKOB M MX COEOUHEHHME. 3aBUCHUMOCTb CONPOTHBIICHHUS
IIPOBOJAHUKOB OT TemrepaTrypbl. CBEpXIPOBOIUMOCTb.

18 | Peoxopanblii MOCT YHUHCTOHA.

19 | KoaddumueHT monae3Horo 1eiHCTBUS HCTOYHUKA TOKA.

20 | Pabora BbIX0/a MEKTPOHOB U3 METaLIOB. TepMoaaekTpoHHas smuccus. KontaktHas
Pa3HOCTb MOTEHIMATIOB. TEPMOAIEKTPUUECKHUE SIBICHUS U UX IPUMEHEHHUE.

21 | [lonynpoBOIHUKOBBIN 1NOJ, TPUOA, TPAH3UCTOP UHTETPAIBHBIE CXEMBI..

22 | Bugel caMOCTOSITENBRHOIO Ta30BOro paspsaa. Tieromuid, 1yroBori, UCKPOBOM M JTyTOBOM
paspsabl.

23 | Oddext Xomna.




24 | YckopuTenu 3apsyKeHHBIX YaCTHII.

25 | dua- u napamaraetu3m. @eppomMarHeTUKU U UX CBOICTBA.

26 | Tok mpu 3aMbIKaHUU U Pa3MbIKAaHUU IICTIH.

27 | Omnpenenenue yAeabHOTO 3aps/a MOJOKUTENBHBIX HOHOB. Macc — crieKTporpagsl.

28 | TexHMUYECKNE IPUMEHEHUS JIEKTPOJIN3A.

29 | OnTuueckue npudbopsl. Adeppalluu ONTUYECKUX CUCTEM.

30 | Onbitel ®u30 u MaiikenbcoHa O ONpEAEIEHUI0 CKOPOCTH CBETA.

31 | Meroas! HaOmroneHus nHTepdepenunu ceera. [Ipumenenue naTepdepeHuu cBera.

32 | Buasl IIOMHUHECLIEHIIUN.

S OueHo4HbIe CpeaCTBA IS TEKYILIEro KOHTPOJIA yCIeBAeMOCTH M NMPOMEKYTOYHOM
aTTecTAluN

@opMBl KOHTPOJISL TEKYIIHUX, IPOMEXKYTOUHBIX M HTOTOBBIX 3HAHUN CTYJEHTOB IIO
JUCLUIUIMHE ONPENENIAI0TCS B COOTBETCTBUU C YUeOHBIM IUIaHOM 00pa30BaTeNIbHOM NMporpaMmbl U
B COOTBETCTBUM C JelcTByromMM I[lomokeHneM o OanbHO - PEHTHMHIOBOM CHUCTEME OLIEHKHU
ycneBaemocTu ctynentoB KbI'Y.

Ot oOyuarommxcsi TpeOyeTcsl MOCeIIeHHe 3aHsATHH, BBIMOJIHEHHE Ja00opaTOpHBIX padoT,
3HAKOMCTBO C PEKOMEHI0BAaHHOW JIMTEPATYPOH.

[Ipu arTectanmu oOydarOIIMXCS OIEHUBAETCS KaueCTBO PabOThl HA 3aHATHAX (YMEHUE
BECTH JIUCKYCCHIO, CHOCOOHOCTh YEeTKO U EMKO (OpPMYNIHUPOBaTh CBOM MBICIH), YPOBEHb
MOJTOTOBKU K CaMOCTOSITEIbHON JI€ATEIbHOCTH, KaUYeCTBO BBIMIOJIHEHUS 33JaHUN (TIpe3eHTalHi,
JIOKJIa/I0B, BBITIOJHEHUE TA0OPAaTOPHBIX paboT U 1p.).

OO0pa3upl 321aHMH K J1a00paTOPHBIX padoT

N3YUYEHUE 3AKOHOB PABHOYCKOPEHHOI'O ABMXXEHWA 1 BTOPOI'O
3AKOHA HbIOTOHA HA MAIIMHE ATBYJIA

HepaBHOMEpHOE IBHKEHHE, IIPU KOTOPOM CKOPOCTH M3MEHSETCA BO BPEMEHH I10
JUHENHOMY  3aKOHY, IIPMHSATO  HAas3bplBaTh  PABHOIEPEMEHHBIM. BelnunHOM,
XapakTepu3yromel ObICTPOTY H3MEHEHHsS CKOpPOCTH [0 YHCIEHHOMY 3HAa4YEHHIO,
aBnsercss yckopenue. llepas dYacTh paOOTBHl TMOCBSIIEHA W3YYEHHIO 3aKOHOB
PaBHOYCKOPEHHOTO JBWXXEHMsSI Ha MallMHE ATByJa U OINPEICIICHUIO YCKOPEHHS.
[lenpto BTOpOM wyacTH palbOTHI SBIsSIETCS MpOBepKa BTOporo 3akoHa HproToHa

Pl _:“'\
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a =— |. [IpoBomutcs 06paboTKa pe3ynbTaTOB SKCIIEPUMEHTA.
4 m

KoHTpoabHbIE BOOPOCH! K IaHHOM J1Ia00paTOpHON paboTe:
1) CdopmynupoBaTs 3akoHbI Hpl0TOHA.
2) IlonsTHE O MaTepHUaIbHON TOUKE.
3) Ilyts u nepememenue. CKOpOCTh, €€ BETUUYMHA U HAIIPABJICHUE.
4) VYckopeHue. 3aKOHBI yTH JIsl pPABHOYCKOPEHHOT'O M PABHOMEPHOTO JIBH)KEHHUSI.
5) Or kakux (pakTOpOB 3aBUCUT YCKOpeHHE?
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N3YYEHHUE OCHOBHOI'O 3AKOHA ITMHAMUKH BPAITATEJIbHOI'O
JABWXEHNUA

MoOMEHT WHEpIMU BpallalolIerocs Tejla MOXXHO CBECTH K H3MEPEHHIO
JEHCTBYIONIETO HAa TEIO0 MOMEHTAa CHJIBI M COOOIICHHOMY 3TOMY TeEIIy
YIJI0BOTO YCKOpeHUs. [ u3MepeHus dTUX BEJIUYHH MPUMEHSIOT MasSTHUK
O6epoOeka. [IpoBepka OCHOBHOTO 3aKOHA TUHAMUKH JJIsI BPAIAIOIIUXCSI TEJ
OCYIIECTBJISIETCS  TpeMsi  cmocoOamMu.  PesynbTaThl  3KCIepUMEHTa
obpabateiBaroTcst MeTogoM CThIOJICHTA.
KoHTpoJIbHBIE BOIPOCHI K JIAHHOM J1ab0paTopHOit pabore:
1) Mowment cuibl. [lneuo cuibl. MOMEHT MHEpLIMK TBEPOTO Tela.

2) OCHOBHOM 3aKOH JIMHAMHUKH BpalaTE€IbHOTO JABUKEHUS.
3) Uemy paBHa CHJIa HATSDKCHUS HUTH?
4) BeIBecTH BpamaTeIbHbIi MOMEHT CHJIBI B IJAHHOU paboTe.
5) 3akoH COXpaHEHHUs MOMEHTa UMIIyJbCa.
6) BpIBecTH MOMEHT MHEPIMH CTEPXKHS IS OCH BpAIEHUs, MPOXOMSIICH dYepe3 ILEHTP

Macc.

OINPEAEJIEHME MOAYJIA IOHI'A 110 U3T'BY CTEPXHA

Llenpto maHHOW pPAa0OTHI SBISIETCS HM3YYCHHE YHPYrux aegopmanuii u
OCHOBHOI'O 3aKOHa [yl 3Toro Bujaa nedopmanuii—3akoHa I'yka. CTyaeHThI
onpeaensoT Moayas KOHra uist AByX cTepKHEH, CAeTaHHbIX U3 Pa3InyHbIX

MaTepuajioB METOJAOM H3THOa CTEP)KHS, IOJIOKEHHOTO Ha JBE OMOphl. B
paboTe HCHONB3YyeTCs WHAMKATOp MallbiX mnepemMemnieHuid.  Haiinennoe
3HaUYE€HHE MOJYJIsl YIPYTOCTH CPAaBHUBAETCS C 3TAJIOHHBIM 3HAYEHUEM.
KoHTpoabHBIE BOIPOCH! K JAHHON 1abopaTopHOi padore:

1) Yro Ha3wiBaercs aedopmanumeit? Kakue Buabl aedopmarmii

cymectByoT? [lo kakomy mnpu3HaKy Teja JeisITcs Ha
yOpyrue u Heymnpyrue?

2) KaxoB ¢puszudeckuii cMmbici moayis FOura?
3) Uemy paBeH MOMEHT UHEPIIMH CTEP>KHS (BbIBECTH (popMyITy).
4) CdopmynurpoBaTh 3aK0H ['yKa /17151 OCHOBHBIX BUAOB Je(pOopMaIiu.
5) Huarpamma pactsikeHus. OCHOBHbIE MEXaHUYECKUE CBOMCTBA TBEPJOTO TEA.

OIMIPEAEJIEHME MOMEHTA MHEPLIMUN MAXOBOTI'O KOJIECA 1 CUJIbI TPEHUA
B OIIOPE

MoMeHT MHepIMH MaxoBOro KoJieca M CHIIy TPEHHsI B OIOpe
MO>KHO HalTH MpH MOMOIIH MTPHOOpa, COCTOSILEr0 U3 MaXOBOTO
KoJeca, HacaKeHHOro Ha Bajl. Bam ycraHoBieH Ha
IIAPUKOTIOAIIMITIHUKAX. B pabore M3ydaercss OCHOBHOW 3aKOH
JUHAMHKHU BpalllaTeIbHOTO JBHKEHUS.

KoHTpoJIbHBIC BOIPOCHI K JaHHOMN Ha6ODaTODHOﬁ Da6OTCZ

1) Ot yero 3aBUCUT MOMEHT MHEPLIUY BPAILAIOLIENCS CUCTEMBI?
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2) BeiBect Qopmyny JuUisi pacdera MOMEHTa HMHEPIUH OJHOPOJHOTO JHCKA
OTHOCHUTEIIbHO OCH, MEPHEHIUKYISIPHON K MIOCKOCTH IMCKA U MPOXOAAIIEH uepe3
€ro 1EeHTp.

3) BriBoa pacueTHOM GOpPMYIIHIL.

4) Cuna tpenus. TpeHue mokosi, CKOJIbKEHHUS U KaYeHUsI.
5) Kunetnueckasi 3HEprusi Bpalaroerocs Teia.

OHPEJIEJIEHUE MOMEHTA MHEPLIUU TEJIA METOJIOM
KPYTWJIbHBIX KOJIEBAHUN

B nannoit pabGore wu3y4daercss OCHOBHAs (PU3MUECKass BEIMYMHA, XapaKTePU3YIOILIAs
CBOMCTBA TBEPAOIO Tela IPU BPALLATEIBHOM JBHKEHUM — MOMEHT MHepuuu. OIHUM U3
METOJIOB IKCIEPUMEHTAJIBHOTO OIPENEICHUs] MOMEHTAa MHEPLUM Tejla SBISETCS METOJ
KPYTHJIBHBIX KOJI€OaHHM, KOTOPBI HCIOIb3yeTcs B paboTe.
MOMEHT MHEPIMH BBIYUCIISCTCS sl Pa3HbIX MOJOXKEHUN Tpy3a U MPOBOAUTCS 00paboTKa
pE3yJIbTaTOB U3MEPEHUN.
KoHTpoabHbBIE BOOPOCHI K IaHHOH JIAOOPaTOPHOU padoTe:
1) Hanmcatbs OCHOBHOM 3aKOH IMHAMUKH BpAIaTEIbHOIO JBUKCHHUS.
2) CdopmynupoBaTh M HaNKCaTh, YTO TaKOE MOMEHT WHEPLIUH, MOMEHT
CHUJIBI.
3) Urto Ha3bIBaeTCSI MOAYJIEM KPYUEeHHUS?
4) Teopema lllteiinepa, BbIBOA (hOPMYIIBIL.
5) Yemy paBeH MOMEHT MHEpPLUU CTEPKHS OTHOCHUTEIBHO OCH, NEPIEHIUKYJISIPHON
CTEPIKHIO, IPOXOSAIIEH Yepe3 HEeHTp TshkecTH? Yepes KoHel CTepikHA?

OINPEAEJIEHUE KOOOOUIIMEHTA XXECTKOCTU ITPYK1HbI
CTATUYECKUM N JTUHAMUWYECKUM METOJAMU

3agaueil paboThl SABISAETCS O3HAKOMIIEHHME C MPOCTEHIIUM  Cllyyaem

COOCTBEHHBIX  rapMOHMYECKMX  KojebaHui. M3ywarorcs  koneOaHus

IPYKUHHOTO MAasATHUKA, KOTOPbIE MOXHO CUHMTaTh HE3aTyXaroLIMMH.

YcTaHOBKa COCTOUT U3 ONOPBI, HA KOTOPOM YKpPETJIEHbl Pa3JInYHbIE MPY>KUHBI.

Croiika cHaOxeHa mkanoil. PaboTa cocTOMT M3 JBYX yIpakKHEHH:

oTpeziesIeHUe )KECTKOCTU MPYKUHBI CTATUYECKUM U AMHAMUYECKUM METO/IaMHU.

B xoHue paboThl cpaBHHBaIOTCA KO3()(PUIMEHTHI KECTKOCTH, IOIyYEHHBIE

Pa3HbIMH METO/IaMHU.

KoHTpoJibHBIE BOIIPOCHI K IaHHOU J1a00paTopHOii pabore:

1) Kakoii Bug uMeer ypaBHEHUE IBUKEHUS IPU TAPMOHUYECKOM KojiebaHun?

2) Kakme koneOaHMsI  CHCTEMBl  Ha3bIBAlOTCA  COOCTBEHHBIMM U KakHe
BBIHYK/ICHHBIMU ?

3) CKOpOCTh M YCKOpEHHUE KOJIeOATeTbHON CUCTEMBI.

4) Yemy paBHa MOJHAasi SHEPrus KojeOaTeIbHON CUCTEMBbI?

5) BblumcnauTh 1O TMOJNyYEHHBIM JaHHBIM H3MepeHud (asy ot CcoOCTBEHHBIX
Kojie0aHul MPYXUHHOTO MasTHHKAa W CMELIEHHE Tpy3a X depe3 3 ¢ OoT Haudaia
OTCUETA BPEMEHHU.

6) Uro Takoe pe3oHaHC?
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OINPEAEJIEHUE KOOODOUILIMEHTA BA3KOCTH XUAKOCTHU METO/JJOM CTOKCA

s onpenenenus koddduimenHTa BI3KOCTH IpeylaraeTcs UCIoib3oBath MeTosr CTokca,
KOTOPBIIi OCHOBaH Ha JBIDKEHUH Tella cheprueckord GOpMBI B UCCIENYeMOI KHUIKOCTH
(rmuuepuH M kKactopoBoe Mmacio). Jlims maHHOM paboThl MPOBOAMTCS 00paboTKa
U3MEPEHUI W TONy4YCHHBIC 3HA4YCeHUsS KOIPQPUIMEHTa BS3KOCTH CPABHUBAKOTCS C
TaOJINYHBIMU 3HAYCHUSIMH.
KoHTpoabpHbIC BOMPOCH! K JaHHOU JIa00paTOpHO paboTe:
1) ®opmyna HeroToHa 1151 BI3KOCTH.
2) Koadounuent Bsazkoctu. Guznueckuii CMbICT KOAPPHUIMEHTA BI3KOCTH.
3) EnuHuIbl n3MEepeHus BI3KOCTH.
4) Meton Ctokca. BeiBoja pacueTHoO# GopMyIIbL.
5) Metonp! onpeneneHust KOG UIMEHTa BA3KOCTH.

OIMPEAEJIEHME TEPMUYECKOI'O KOOODPUIMEHTA JABJIEHUA BO3AY XA TTPU
oMo BO3AYIHOI'O TEPMOMETPA

PaboTta mocBsiieHa H3y4yeHHMIO CBOWCTB HJIEAIBHOIO rasa, a TaKkke
MO3BOJISIET HAWTH TepMUYecKUd Kod(pduumeHT naBieHus Bo3ayxa
CryneHThI Takke JOJDKHBI IO3HAKOMUTBCS C YCTPOWCTBOM BO3YLIHOTO
TEPMOMETPA, C MOMOIIBIO KOTOPOI'O MPOU3BOAUTCS M3MEPEHHUE JTAHHOMN
BEJIMYMHBI.

KoHTpoabpHbBIE BOIPOCH! K IaHHOH JIaO0PaTOpHOU paboTe:

1) Kako#i ra3 Ha3piBaeTcs uaeanbHbIM?

2) N3ompornieccsl, UX ypaBHEHUS U TpapuKu.

3) Uro Ha3pIBaeTcs TEPMHUECKUM KOX(PQPHUIMEHTOM J[aBJIECHHUS, KaKOB
ero ¢pu3nyecKuil cMbIca?

4) KakoB npuHIMI pabOTel MaHOMETpa?

5) KakoB MoJIeKyIIpHO-KUHETUYECKUI CMBICT IaBJICHHS ¥ a0COTIOTHOM TeMmepaTypbi?

OITPEJEJIEHUE KODOOUITUEHTA JIMHEMHOT'O
PACIIMPEHNSA TBEP/JBIX TEJI

W3BecTHO, YTO NpU HArpeBaHUM Tela YBEJIWYHBAIOT
CBOM 00BEM, T.€. MPOUCXOJUT TEIUIOBOE PACUIMPEHUE.
OTO CBHUIETENBCTBYET O TOM, UYTO C YBEIMYEHUEM
TEMIEPATypPbl CPEHUE PACCTOSHUSA MEXIY aTOMaMHU,
MOJIEKYJIaMHM, HMOHAaMH BO3pacTalOT. ITO SIBJIECHUE
MO>KHO OOBSCHUTH UCXOJS U3 B3aUMOAECHCTBUS YaCTHUI]
Tena Jpyr ¢ JgapyroM. KoaudecTBeHHO TemoBoe
paciupeHue MIPUHSTO XapaKTepu30BaTh
KOA(QPHUIIMEHTOM JTUHEHHOT0 PACHIMPEHUS L, KOTOPbIi
W BBIYMCISETCS B JIaHHOM pabore I JABYX

METAITTNYECKUX CTEPIKHEH.
KoHTpoapHble BOIIPOCH! K TAaHHON Jab0opaTopHoii padore:

1) Yto Ha3pIBaeTcs KOIPPUINEHTOM JIMHEHHOTO (0O BEMHOT0) pacIupeHus?

2) UzoOpazute rpadudecKkyd 3aBUCUMOCTh MOTEHITHAIHHOW SHEPTHUH B3aHMMOICHCTBHS
JIBYX YaCTHUIl OT PACCTOSHUS MEXTY HUMH.

3) IIpoananusupyiite GU3NUECKYIO MPUUHUHY TETUIOBOTO PACITUPEHUS TBEPABIX TEI.
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4) B ueM BBIpaKkaeTCsi aHU30TPOIHUs (PUINISCKUX CBOMCTB TBEPIBIX TEJ, KAKOBHI €€
MIPUYHHBI?
OIMPEAEJIEHME OTHOIHEHWSA TEINIOEMKOCTH ITPU TIOCTOAHHOM
JABJIEHMU K TETJIOEMKOCTU ITPU TOCTOSAHHOM OBFBbEME METOJI0M
KIIEMAHA-JIE3OPMA

OpnnHa U3 caMbIX BaXHBIX pabOT, OTHOCSINASACS K
tepMoauHamuKke. OHa TMOCBAIEHA H3YYEHUIO
MEePBOTO 3aKOHA TEPMOJAMHAMHUKHU, a TaKxkKe
uzomnpoiieccaM. B OCHOBE JaHHOW ONBITHOM
YCTaHOBKHU JIeXKaT TpHU u3o0IpoIiecca:
W30TEPMUYECKUMA, aauabdaTHBIA W H30XOPHBIN.
CTyneHThI BBIYUCIISIOT MTOKa3aTelb ainadaThl s
BO3/lyXa U MPOBOJAT 00pabOTKYy M3MEpeHHH asis
JIECSATU U3MEPECHUM.

KoHTpoabHbIE BOIPOCKH! K JaHHOH J1abopaTopHOMH

pabore:

1) H3zompoueccsl U UX ypaBHEHUS.

2) llepBblil npuHIUI TEPMOJIUHAMUKU

3) Kakue nporeccel Ha3pIBalOTCs 0OPaTUMBIMH, HEOOPATUMbBIMU?

4) TemnoeMKOCTh Tesa. YJelbHas TEIUIOEMKOCTb. YJelbHAas ©  MOJIsIpHas
TEIIOEMKOCTH.

5) Kakoit Bug nporiecca COOTBETCTBYET KaKI0MY 3TaIy OmnbiTa?

OITPEJEJIEHME Y JIEJIbHOU TEIUIOTHI IIEPEXO/IA BOJIbI B TIAP ITPU
TEMIIEPATYPE KUIIEHW A

JlanHass pabora HampaBlieHa Ha HW3YYE€HHE TaKHUX
ﬂBHeHHﬁ, KaK HCIIapCHUC ©W KOHACHCALIUA, KHUIICHHUC.
CryneHTbI 3HAaKOMATCS C TAKUM TMOHATHEM, KaK yJelbHas
TEIUIoTa MapooOpa3oBaHUs 3aTparuBarOTCsl BOIPOCHI,
CBSI3aHHBIE C KPUTHYECKUM COCTOSHUEM BEIIECTBA.
Breraucnsercs yYAclbHad TCIUIOTA MEPEXoJa BOABI B IIap
[IpU TEMIIEpaType KUIEHUS.

KoHTpOJbHBIE BOOPOCHl K JTAHHOU JIa6ODaTODHOI>'I

pabore:
1) Hcnapenue u KOHIEHCaLMs.

2) PaBHOBecHe XMIKOCTH M HACHIIIICHHOTO Tapa.

3) Kputuueckoe coctosiHue

4) IlepechImeHHBIN TIAp U MIEpErPeTast )KUIKOCTD.

5) Kunenue. 3aBUCUMOCTb TEMNEPATYPbl KUTIEHUS OT JABJICHUS.

OINIPEAEJIEHUE YNCIIA ®APAJIEA U 3APALA SJIEKTPOHA

BemiectBa, MOneKysIbl KOTOPBIX B PAacTBOPE paclajaloTcsl Ha HOHBI,
L—( : — T Ha3bIBAIOTCS JJIEKTPOJUTAMH. DJIEKTPUUYECKHH TOK B 3JIEKTPOJIMTAX

OOyCIIOBJIEH  JIBIDKEHHEM HWOHOB TMOJ] JCHCTBHEM BHEIIHETO
- aneKTpudeckoro mnoiis. [IpoxokieHue MmocTOSHHOTO ANEKTPUYECKOTO
TOKa 4Yepe3 AJIEKTPOJUTHI COMPOBOXKAAECTCS BBIIECIEHUEM COCTAaBHBIX
yacTeld 3TUX BEIIECTB Ha AIJIEKTPOJax. OTO SBJIEHUE Ha3bIBAETCS
ANEeKTpoNn30oM. B nmaHHOM paboTe MpoTeKaeT IJIEKTPOIH3 pacTBopa
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A

MEIHOTO Kymopoca. M3mepsisi Maccy Karojaa 10 3JCKTPOJIU3a U MOCIE HErO, BBIYMCIISIOT
gricio Papases, a 3aTeM 3apsi/] SJICKTPOHA.
KoHTpoabHbIe BOIPOCHL K TAHHOU J1a00paTopHoil paboTe:

1) IIpoBomHHMKH BTOPOTO pojia (JIEKTPOIUTHI). MeXaHU3M ITPOBOIUMOCTH

2) BIEKTPOJIUTOB. DIEKTPOIUTHUECKAS JUCCOLIUALMS.

3) Dauekrponus. ChopmynupoBaTh U J0Ka3aTh 3aKOHBI Dapajges 1 SJISKTPOIH3a.
4) ®uznueckuid cmbicn uucna Papanes U IIEKTPOXUMUUECKOTO 3KBHMBAJIEHTA

BE€IICCTBA.

5) HanwmmuTe v 00BSICHUTE peaKIMK, TPOTEKAIOIIUE Y aHOIa U KaToa.

Ry R

Kz

LR

N3YUYEHUE MOCTA YUTCTOHA
MocTt VYuTcToHa mnpenHa3Ha4YeH I HM3MEPEHUs CONPOTHUBIICHHM.
Cobupaercs sreKTpryecKasi cxema, CoCTosIIas U3 peoxopaa, Habopa
CONPOTUBIICHUN, TaJIbBAHOMETPA, MCTOYHHMKA IOCTOSHHOIO TOKA U
Mara3dHa  CONPOTUBIEHUN. [3MepsAOT  CONPOTUBICHUSA  IIpU
MIOCJIEIOBATEIbHOM U NapAJJICIIbHOM COSUHEHUAX U IPOBEPSIOT AJIs
HUX pacueTHbIC (HOPMYITHI.
KoHTpobHbIe BONPOCHI K IaHHOH J1abopaToOpHOU padoTe:
1). PazBerBnennsie nenu. [Ipasuma Kupxroda.
2). BeiBecTH yci0BHE paBHOBECHS MOCTa Y UTCTOHA.

3). IlocnenoBaTenbHOE U MapaLIeIbHOE COCIMHEHHUE IPOBOHUKOB.
4).IlpeumymiectBa MOCTOBOH CXEMbI 10 CPaBHGHUIO C METOJOM amIepMerpa |

BOJIbTMETPA.

5). Ilouemy Ha peoxopzae Bceraa MOKHO HalTH Takyroo Touky "/[" , moTeHuman KOTopou
paBeH noreHuuany B Touke E.

CHATUE KPUBO HAMATHUYEHWS U ITETJIN TUCTEPE3UCA

Naboparoprasn

aGora No13

pabore:

C I[TOMOUIbIO OCIHUJIJIOTPADA

Pabora MIOCBSIIIEHA U3Y4YECHHIO CBOICTB
(deppomarneTrkoB. Iletns rucrepesuca nomyyaercs Ha
9KpaHe 3JIEKTPOHHOJIyYeBOW TpyOKH ocuuiorpada,
ecnu (heppoMarHeTUK MOMECTUTh B MAarHUTHOE MOJeE,
CO371aBacMO€ NEPEMEHHBIM TOKOM, Ha TOPHU30HTAJIbHO
OTKJIOHAIOIINUEC ITJIaCTUHBI pr6KI/I nmoaaTb HaPsKCHUC
U. Lenbto paboThl sBAsSETCS NOCTpOEHHE TIpaduka
3aBucumocT B=f(Bo).

KoHTponbHblE BOHPOCHL K JaHHOW JjabopaTopHOMH

1) XapaktepucTuka MarHeTUKOB (ua-, mapa- u GeppoMarHeTUKH).

2) Kaxk oOBSICHHUTH sIBJICHUE TUCTEpe3nca Y eppOMarHeTHKOB.

3) 3aBUCUMOCTb MarHUTHOM MPOHUIIAEMOCTH OT HAMarHWUYMBAIOUIETO TMOJS A
(dbeppoMarHeTUKOB

4) Yrto Takoe KOIPUUTUBHAS CUJIA, OCTATOYHAsI HAMAarHUYEHHOCTh

N3YYEHUE 3ABUCUMOCTU COITPOTUBJIEHU A

T

METAJIJIOB OT TEMIIEPATYPbI

ColOupaercst >MEKTpUUECKas CXEMa, COCTOSIIAas YHHBEPCAILHOTO
Mocrta tuna MBY-49, tepmocrara u ucciieayeMoro mpoBOJHHKA.
CompoTHBIEHHS ~ METAJUIOB  BO3pacTaeT C  yBEIHUYCHHEM
temneparypbl.  Mccriegyemblii  HpPOBOJHHMK — IOMENIAeTcs B
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2)
3)

5)

TEPMOCTAT, 3allOJIHEHHBIA HEMPOBOIAIICH >KHUIKOCThIO. B HMXKHEW uacTh Tepmocrara
MoMelleH HarpeBareib. lccienyeMblii  MPOBOAHHMK — IMOAKIIOYAETCS K  KJIEMMam
YHUBEPCAIBHOTO MOCTa YHUTCTOHA B Ka4€CTBE HEM3BECTHOIO cONpoTuBIIeHUsS. CTpouTCs
rpaduk 3aBUCUMOCTH CONPOTHUBIICHUS TPOBOJAHUKA OT TEMIIEPATYPHI.
KoHTposibHbIE BOIIPOCH! K AAHHOM 1a00paTopHOii padore:
1) OcHOBHBIE NOJIOKEHUS KJIACCUYECKOM 3JIEKTPOHHON TEOPUU METAJUIOB.
2) BsiBoj 3akona Oma u 3akoHa J[xoyis- Jlenna B auddepenimansHoi hopme.
3) IloHsaTHe 0 30HHOH TEOPUU METAJLIIOB, MTOIYNPOBOIHUKOB, TUAJIEKTPUKOB.
4) 3aBUCHUMOCTb CONpPOTUBJIEHMS OT TeMmieparypbl Yy MertauioB. Ilonstue o
CBEPXIIPOBOJUMOCTH.
5) Uto Ha3pIBaeTCsS TEMIICPATYPHBIM  KOI(PQPUIMECHTOM CONPOTUBICHUS H €0
pa3sMepHOCTh?

UCCJIEJOBAHUE 3ABUCUMOCTH ITIOJIE3HON MOILHOCTH U KI1/]
AKKYMVIJIATOPA OT EI'O HAT'PY3KU
[lenbto paoOTHI SIBJISETCS O3HAKOMIJIEHHE C TaKUM IMOHATHEM, Kak DJIC ncTtoyHuka Toka.
Cobupaercst 27eKTpUIecKas cXxeMa, COCTOSIIAs U3 aKKyMYJIITOPHOU OaTapeu, BOJIBTMETPA,
amnepmMerpa u peocrara. Msmepstor 3/1C akkymynsaTopa, a 3aTeM CHUMAOT 3aBUCUMOCTb
CUibl TOKa OT HampspkeHus. Taxke paccuntbiBaroTcss  KIIZ akkymyssitopa, mosiHas u
I10JIE3HAast MOIHOCTb
KoHTposibHBIE BOITPOCHI K AAHHOM 1a00paTopHOii padore:
1) Yro naswiBaercsa DJIC u kak MoxxkHo uzmeputb I/[C ucrounuka?
Kaxue cuibl Ha3bIBalOTCS CTOPOHHUMMU?
Hats onpenenenus KIIJ[ akkymynaTopa, OJHONM U MOJIE3HON MOLIHOCTH.
4) IMomyuuts 3aBucumoctu KIIJI, mosHON M MONE3HOW MOIIHOCTH OT CHJIBI TOKa B
aHAJIUTHUYECKON (opMe.
Kopotkoe 3aMbikanue.

N3MEPEHUE KOOODOUIIMEHTA CAMOUHAYKINUU, EMKOCTU U ITPOBEPKA
3AKOHA OMA JIJIAA ITEPEMEHHOI'O TOKA

JanHas paboTa COCTOUT U3 HECKOJbKUX  YIPaKHEHHIA:
omnpeneneHue KOdPQPUIMEHTa CaAMOMHAYKIIMH; H3MEpEHUe
€MKOCTH KOHJEHCATOpOB, MpoBepka 3akoHa Owma i
IIEPEMEHHOTO TOKA. /J[7I BBITOJHEHWS JTUX YHPaXKHEHUH
COOMPAIOTCST HECKOJIBKO DJICKTPUYECKHUX IIeTnel, COCTOSIIUX U3
peocraTa, Mara3puHa €MKOCTH, KaTyIIKM HWHJIYKTHUBHOCTH,
BOJIbTMETpPA,  AMIIEPMETPA, HCTOYHUKA  IIOCTOSHHOTO U

Na6. Pasora Ne1s

MIEPEMEHHOT0 HaNPsKEHUS.
KoHTposabHbIe BOOPOCHI K JIaHHOH JIabopaTopHOH paboTe:
1) Kaxkoe ¢usndeckoe sBICHHUE JIKUT B OCHOBE TIOIyUYEHHUS IEPEMEHHOTO TOKa?
2) Pabora 1 MOLTHOCTh MEPEMEHHOTO TOKA?
3) IIpupona BO3HHKHOBEHUS MHIYKTUBHOI'O U EMKOCTHOT'O COITPOTHUBIICHHUS.
4) Hanwucars 3akoH OMa [UI IEPEMEHHOTO TOKaA.
5) T'eneparopsl mepeMEHHOTO TOKA

NCCIIEJOBAHUE 3AKOH’OMEPHOCTEI\/'I
TEPMOJJIEKTPOHHOU SMUCCHUHA

TepMoaaeKkTpoHHass BMHCCHS — 3TO HPOLECC HCHYCKaHUSA
AJIEKTPOHOB C TOBEPXHOCTH METAUIOB MpH HarpeBanuu. llenbro
paboThl SBISETCS M3YyUYEHHUE YCTPOWCTBA DIIEKTPOHHOW JIAMITBI H
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4)

NPUHIMIA ee paboThl, OCHOBAHHOTO HA SBJICHUM TEPMOIJICKTPOHHOI amuccun. M3ydaercs
BOJIBT- aMIIepHAs XapaKTepUCTHKA U0/ U CTpouTes Tpaduk 3asucumoctu I=f(U>?).
KoHTposibHbIE BOITPOCHI K IaHHOU J1a00paTopHOii padore:
1) Dnexkrpuyeckuii TOK B Bakyyme. SIBJIeHUE TEPMOIJIEKTPOHHOM IMUCCHUH.
2) Ilonsitue pab®OTHI BBIXOJA AJIEKTpOHA W3 MeTawia. lloBepxHOCTHas pPa3HOCTH
MOTEHLIMAJIOB U KaK OHU OIPEeIeIsIIOTCS.
3) OOBsAcHUTE MPOIeCcC BBIPHIBAHUS JCKTPOHOB Ha IPAHHIIE METAJII-BAaKyyM.
4) 3axon borycmnasckoro- Jlenrmtopa
5) ToctpoiiTe 1 OOBIACHUTE BOJBT- aMIIEPHYIO XapaKTEPUCTUKY BAKYyMHOTO THOJA
IIPU pa3IMyYHbIX TEMIepaTypax Karoaa

NCCIIEAOBAHUE CTPYKTYPBI KPUCTAJIJIOB JIASEPHBIM U3JIYHEHUEM

Henbto  gaHHOM  paboThl  sABISETCA  O3HAKOMIIEHHE C
MPUHIUIIOM PabOTHI Ta30BOTO Ja3epa, M3y4eHHE HEKOTOPHIX
TUQPAKUMOHHBIX M  HMHTEP(EPEHLUUOHHBIX  SBJIEHUH ¢
MOMOIIBI0  JIa3epHOTO UW3dydeHus. Pabora coctout wu3
HECKOJIbKUX ~YHpPaXHEHUH: OINpeneieHue JJIMHBI  BOJIHBI
W3IYYCHUsI Ta30BOTO Jia3epa C MOMOIIBIO JH(PPaKIMOHHON
pELIeTKH; pacyeT 3Hepruu (OTOHA, HU3IYyYaeMOTO Ja3epoM;
olpeziesieHUe pajuyca 4acTULl JIEUKOIOAUS.
| KoHTposbHBIE BOIIPOCH K JIAHHOM J1a00paTOpHOH padore:
S 1) KakoBpl  (Qu3mueckue  NPUHOUOB  PabOTHI

ONTUYECKUX KBAHTOBBIX F€HEPATOPOB?
2) U3 xakuXx OCHOBHBIX YacTEH COCTOMT Jia3ep, UX Ha3HAYeHUs?
3) KakoBsbl CBOWCTBA JIA3€PHOI0 U3ITYYECHUS?

OObsicHUTE W3MEHEHHE IU(QPAKIMOHHON KApTHHBI MPH BPAICHHH PEHIETOK JPYT
OTHOCHUTEJIBHO Jipyra?
5) JIroMUHECLEHIINS, BUABI JFOMUHECIICHIINY.

NCCIEAJOBAHMUE CIHEKTPOB UCITYCKAHUA U TTOT'JIOIIEHUA
CIIEKTPOCKOIIOM

JlanHas paOoTa HampaBjeHa Ha U3YYEHHUE TUCTIEPCUU
cBera. B Hel um3ywaercs yCTpPOMCTBO W IPUHIUII

ETECECE e pabOTBI CNIEKTPOCKOMA, TPOM3BOAUTCS TPagyHpOBKa
ks “5| CIeKTPOCKONAa 1O W3BECTHBIM  JITMHAM  BOJTH
1 i A JIMHEWYATOro CIIEKTpa PTYTH, @ 3aTE€M HMCCIETYIOTCS
?E CIIEKTPHI HCIIYCKaHHWS ¥ IOTJIOMIEHUS,, KOTOpBIE

W e G 0™ P ™ ™| [IOYYAIOTCA C IIOMOIIBK) PTYTHOW, HEOHOBOM U

JIAMITbI HaKaJIHBaHMUS.
KoHTposibHbIE BOIIPOCHI K AaHHOM Ja0opaTopHoii padore:
1) Yrto takoe aucnepcus ceera? HopmanbHas 1 aHOMalIbHAs JUCTIEPCUS.
2) Ilepeuncnuth BHUABI JUCHEPCHOHHBIX CHEKTpoB. [laTb ompeneneHust CrekTpa
U3ITy4EHUS U CIIEKTpa MOIJIOIIEHUS BELIECTBA.
3) B uem coCTOUT KOIMYECTBEHHBIN M KaueCTBEHHBIH aHAN3 BellecTBa?
4) JInst 4ero mpUMEHSIOTCS CTIEKTPOCKOII, CIIeKTporpad u MOHOXpoMaTop?
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10.
11.
12.
13.
14.
15.

16.

17

18.
19.
20.
21.
22.

N3YUYEHUE BHEITHETI'O ®OTOO®PEKTA

Henpto ngaHHON pabOTBHl  SABISETCS  OKCIEPHUMEHTAIBHOE
MOCTPOCHHUE BOJBTAMIEPHBIX XapaKTEPUCTUK (POTOIIEMEHTA
npu BHemieHeM ¢Gorodddexre s pasHBIX CBETOPHIBTPOB,
ompeneineHue TocTosHHOW [lmanka W paboThI  BBIXOAA
ANEKTpoHa POTOIIEMEHTA.

KoHTpoJibHBIE BOITPOCHI K JIaHHOW JIA00PaTOpHOI padoTe:

- 1) ChopmynupoBath 3akOHBI BHEIIHETO (poTOIDEKTa.

2) 3aanaTL ypaBHeHHe DiHmTeiHa 1151 hoTodddekra.

3) Uto Takoe kpacHas rpanunia porodddexra?

4) Yto Takoe 3aep>KUBAFOIINHI MMOTSHIINAI ?

5) Uto Ha3pIBaeTCs pabOTOH BBIXOJIa JIEKTPOHA U3 BelecTBa?

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

BOl'[pOCLI K KOJUIOKBHUYMaM

Mexanuka. MosiekyasipHasi (PM3UKa ¥ TEPMOAUHAMUKA
Bonpocs! 1i1s1 1 Ko10KBHYMA.

Cucrema orcuera. IlyTs, mepemelieHnne, cKOpocTb, YCKOPEHHME IIPU PaBHOIIEPEMEHHOM
IIPSMOJIMHEMHOM JIBU’KCHHM.
KuHeMaruka BpaiiareiabHOro IBMKEHMs. YTOJ IOBOPOTA, YIJIOBas CKOPOCTb, YIJTIOBOE
YCKOPEHHME U UX CBS3b C JIMHEHHBIMU XapaKTEPUCTUKAMMU.
Jlunamuka matepuanbHoi ToUKu. [IoHATHE Maccsl, cuibl. 3akoHb! HproTOHA.
Cuiibl B MexaHUKe (Cuiia TPEHUs, TSYKECTH, YIIPYTOCTH ).
3akoH BecemupHoro tarorenus. Kocmuueckue ckopocTu.
[Tonarne 3amkHyTOM cHucTeMbl. MiMnynbec MarepruaabHON TOYKH, MEXaHUYECKON CHCTEMBI.
3aKOH COXpaHEHMsI UMITYJIbCA.
Pabora. Momuocts. KITJI. Kunetnueckas u noTeHuuanbHasi SHEPruu. 3aKOH COXpaHEHUs
SHEPIUH.
MowmeHT cuiabl. MOMEHT UMIysbca. 3aKOH COXPaHEHUs] MOMEHTA UMITYJIbCA.
OcHOBHOE ypaBHEHHUE IMHAMUKH BPAIIATEIbHOTO IBMKEHUS. MOMEHT HHEPLIMH.
Mowment nnepuuu. Teopema Irelinepa. I 'mpockomnsl.
Kunernueckast sneprust Bpaimenus. Pabora, coBepiuaemast py BpaleHHH Tela.
HCO. Cunbl unepuuu.
[Tpuniun otHocutensHocTu Ianunes. [IpeoOpa3oBanus ["anues.
[Toctynater CTO. [IpeoOpazoBanus JIopeHIia Ajiss KOOPAUHAT U BPEMEHH U UX CJIC/ICTBHS.
OCHOBHO 3aKOH PENATUBUCTCKON IMHAMUKH. 3aKOH B3aMMOCBSA3H MACChl U SHEPTUHU.

Bonpocs! 111 2 KOJIJIOKBHYMA.

CpolicTBa XuAKocTe U Tra3oB. I'mapocratmueckoe pasieHue. 3axkoHbl [lackauns,
Apxumena. Y caoBus MjIaBaHUs Tell.

. CTaI_II/IOHapHOC TE€UCHUE MACAIBHOM KUIAKOCTH. YPaBHCHI/IC EepHy.]'IJ'II/I n CICACTBUA U3

HETO.

Bsskocts. JlamunapHoe u TypOyneHTHOe TeueHue xkuakoctu. Yucno PeiiHonbca.
Onpenenenne BA3KocTH MeToa0M CTOKca.

Omnpenenenue Ba3kocTu MeToioM [lyazeiins.

Mexanunueckre KoieOaHus U UX XapaKTePUCTUKH.

INapmonnueckuit ocruuistop. [IpyXUHHBIHN, (U3nYecKkuil 1 MaTeMaTHYeCKUi MasiTHUKH.
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23. Yaopyrue BOJNHBI. YpaBHEHHE OEryIiei BOJIHBI. 3€MIICTPSCEHUS: MPUYMHBI, MTOCIEICTBUS,
MIPOTHO3.

24. Nnarepdepennus BoaH. CTosyrie BOTHBL. 3BYK, HHPPA3BYK, YIBTPA3BYK.

25. CTaTUCTUYECKUT W TEPMOJUHAMUYECKUNH METOJbl HCCIIEIOBAaHUA CHUCTEMbl MHOTHX
yactull. OcHoBHbIe nonoxkenust MKT cTpoenus BeiiecTsa.

26. [Tonsitue Mmousst BemiectBa. KosmuecTtBo BemectBa. MossipHas macca, macca OJHOM
YaCTHIIBI.

27. UneanbHelil Ta3. OcHoBHoe ypaBHeHue MKT nupeanbHoro rasza.

28. YpaBHEHUE COCTOSIHUS UI€aIbHOIO ra3a. M3ompouecchl.

29. 3akon MakcBenia o pacrnpezieieHuu MOJIEKYJ HAeaTbHOTO ra3a o CKOPOCTSM.

30. bapomerpuyeckas popmyna. Pacnpenenenue bonbimana.

31. Inddysus. 3akon duka. Koapdunuent quddysun.

32. TemmomnpoBoaHOCTh. 3akoH Pyphe. KoauuneHT TennonpoBoaHoCTH.
Bszkocts. YpaBuenne Hprorona. KoadduineHt BsI3KocTH.

Bonpocsl 1151 3 KOJLUIOKBHYMA.

33. IlepBoe Hayasio TepMoiMHaMUKH. BHyTpenHss sHeprusi. PaboTa B TepMoguHamMuKe.
34. TeruioeMKoCTh ra3oB. YpaBHenue Maiiepa.
35. Uucno creneneit cBoboabl. 3akoH bonbiiMana 0 paBHOMEPHOM pachpelelIeHUU SHEPTruu
0 CTENEHSAM CBOOO/IBI.
36. IIpumeHeHne nepBOro Hauajla TEPMOJIMHAMMKHN K U30IPOLECCaM.
37. Anmnabaruueckuii mporecc. YpasHernue [lyaccona.
38. O6parumble 1 HeoOpaTUMbIE IPOIECCHl. JHTpoNUs. BTopoe Hayano TepMoIuHAMUKY.
39. Ternosble npuratenu. Luxn Kapno. KIIJ| TemnoBoit mammubl. OXpaHa OKpyXKarouieu
cpenpbl.
40. Peanbuble ra3el. YpaBuenue Ban-nep-Baansca. U3otepMmbl peansHoro rasa.
41. BayTtpeHnHss sHeprus peanpHoro rasza. Cxikenue ra3os. D¢ gekr xoyns — ToMmcoHa.
42. SlpneHuss Ha TpaHULE JKUIKOCTH U TBeproe Teno. KpaeBodl yroin cmadyuBaHus.
[ToBepxHOCTHOE HaTsKeHUE. [I0BEpXHOCTHO-aKTUBHBIE BEIIECTBA.
43. Ucnapenue, miaBieHue, cyonumarus. Jluarpamma coctostuusi. TpoitHast Touka.
44. JlaBneHue noJ U30THYTON MOBEPXHOCTBIO XKUIKOCTH. KanwiispHble sBIICHUS.
45. Teepasie Tena. AmMopdHbie U KpucTaumueckue Tena. [lonmumepsl u okpyxkaromas cpena.
46. Tunsl KPUCTAIUIMUECKUX TBEPABIX TEIL.
47. llepexTsl B KpucTayiax.
48. TemmoeMkocTh TBEpABbIX Tel. 3akoH [rononra u [Itu.
49.®a30BbIe EPEXO0/IbI MEKY arperaTHbIMU COCTOSTHUSIMU BellecTBa. Pa30Bble MEPEX0/Ibl
IIEPBOTO U BTOPOTO poJa.
DJIEeKTPUYeCTBO U MATHETU3M ,0ITUKA, AaTOMHAasl U siiepHas pusuka (2 cemecTp).
Bonpocs! 1 kos10KBHYMa.
1.3aK0H coxpaHeHus dIEKTpUUecKoro 3apsaa. 3akoH Kyona.
2. HanpsikeHHOCTB anekTpudeckoro noist. [Ipunmun cynepnosunun. [one qumoss.
3. [ToTok 1 HUpPKyALUS IeKTpocTaThyeckoro noss. Teopema ["aycca.
S. Pabota anekrpocrarnyeckoro nosst. [loreHmuan u ero cBsi3b ¢ HaMPsSKEHHOCTHIO.
6. [IpoBOMHUKM W NUIJCKTPUKH B dJeKTpocTaTHdeckoMm Tmosie. Konaencaropel. EMkocTh
KOHJIEHCATOPOB.
7. DHeprus B3auMOJACUCTBUS DJIEKTPUUYECKHUX 3aps/IOB. DHEPIUs YEAUHEHHOIO NPOBOJHMKA,
KOHJIEHCATOPa, JIEKTPUYECKOTO MOJIS.
8. Dnexrpuuecknii Tok. Cuna Toka. Ctoponnue cuibl. DJIC. 3akon Oma aJig ydacTka mernu u
IUI 3aMKHYTOM LIETIH, COAEPIKAIEr0 HCTOYHUK TOKA.
9. 3akon Owma u J[xoyns-Jlenna B unTerpaabHol U AU depeHnnanbHoi hopMax.
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10.
11.
12.
13.
14.
15.
16.

17.
18.

19.
20.
21.
22.

23.
24.

10. ComporuBneHue TPOBOAHMKOB M HMX COEOUHEHMs. 3aBUCUMOCTb OT TEMIIEpPATYpBH.
CBepXIpOBOANMOCT.

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

12. IIpaBuna Kupxroda. PaBHOBECHBII MOCT YHMHCTOHA.

13. TIIpoBoaumocths B momynpoBoaHukax. CoOOCTBeHHas W MpHUMECHas MPOBOJUMOCTb.
[TonynpoBOAHUKOBBIN AUOI.

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

16. MaruutHoe niosie. 3akoH buo-Caapa-Jlamaca.

17. B3zaumoseiicTBue napamienbHbIX TOKOB. 3aKOH AMIepa.

18. /IBuxeHue 3apsHyKeHHBIX YacTHI] B MarHuTHOM noJie. Cuina JlopeHia.

19. DnexkrpomarnuTHas uHaykuus. 3akoH @apanes. [Ipasuiio Jlenna.

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

23. UaayKTUBHOCTB. DHEprusi MarHuTHOTrO noiist. Camonnaykiust. Tpancdopmarop.

24. IlepemennsbIii ToK. 3akoH OMa Jij1s1 IEPEMEHHOTO TOKa.

25. PeakTuBHOE CONPOTUBIIEHHE. MOILTHOCTD B LIENH IEPEMEHHOTO TOKA.

26. Konebarenbublit kKOHTYp. CBOOOIHBIE TapMOHUYeCcKUE KosneOaHusi B KoHType. DPopmyna
TomcoHa.

27. KonebaTenbHbIil KOHTYp C aKTUBHBIM COMPOTHUBIICHHEM. 3aTyXarouiue KoaeOaHus.

28. Boinyxaennsie kojebaHus. SIBIeHNE dTEKTPUIECKOTO PE30HAHCA.

29. DnexTpoMarHuTHele BoIHBL. Bektop YmoBa — IloiiTunra.

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

Bonpocsl 2 kos1I0KBHYMa.
OcCHOBHBIE 3aKOHBI TEOMETPUYECKOHN ONTUKH.
OnTuueckue npubopsl. Jlunza. @opmyna ToHkoi nuH3bl. [locTpoeHne nzo0OpakeHUl B
TOHKOU JIUH3E.
dotometpusi. OcHOBHBIE (POTOMETPUUECKHE BEIINIHHEI.
Wntepdepennus cBera. YCIOBUS MakCHMyMa M MHMHHMYyMa HHTEp(QEpPEHIIMH CBETA.
[Ipumenenue naTepPepeHIIU.
MeTobl TOJTy4eHNsI KOTEPEHTHBIX CBETOBBIX BOJIH.
WNuTepdepennus ceta B TOHKUX MiIeHKax. [lonockl paBHOrO HaKJIOHA.
WuTepdepenius cBera B TOHKHUX IUIeHKaX. [1ogocs! paBHOM TommuHb! (Koibiia HeroToHa)
Pacuer nnTEepPepeHInOHHON KapTUHBI OT ABYX UCTOUHHUKOB.
Hudpaxius csera. [Ipunuun [roiirenca - @penens. Metoj 300 Openens.
Hudpaxius Openens Ha KPYIJIOM OTBEPCTHH U HENIPO3PAYHOM JHCKE.
Hudpaxius csera. Judpakuus OpayHrodepa Ha ogHo menu. AndpakironHas pemerka
. Audpakuus Ha kpuctawiax. @opmyna Bynsga — bperros.
I'onorpadus.
JHucnepcus cBeta. DIeKTPOHHAs TEOPUS AUCTIEPCHH.
Hucnepcus ceeta. Bunpl criekTpoB u3nydeHns. KauecTBEHHBIN U KOJIMUYECTBEHHBIN aHAIN3.
[Tornmomenune cBera. 3akoH byrepa. CHeKkTpbl W3IydeHUs W TOIJIOIIEHHS KaK METOJ
OTpaXkKaTeJIbHON CIIOCOOHOCTH MOYB, TMArHOCTUKA 3arPSA3HEHHBIX HEPTHIO MOYB.
[Tonspuzanus ceera. Buasl nonspuszanun. 3akoH Mantoca.
[longpuzanus cBeTa Npu OTPaKEHUU U TNPEIOMIIEHUM Ha TPAHULE JBYX IUDJIEKTPUKOB.
3akoH bprocrepa.
SIBnenue qBOMHOTO JydernpenomieHus. [Ipubopsl Ui noaydeHus, MoIsIprU30BaHHOTO CBETA.
OnTtrnueckn akTUBHBIE BenlecTBa. CaxapuMeTpBhl.
HckyccTBeHHas ontudeckast anuzorpomnus. pdext Keppa.
XapakTepuCTUKU TEIUIoBOro usinydeHus. 3akoH Kupxroda. 3akons Ctedana — bonpiimMana
u cMeleHus Buna.
®opmyisl Panes — [Jxunca, Buna n [1nanka.
OnTrueckasi IMPOMETPHUSL.
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1.

2.

25.

26.
27.
28.
29.
30.

31.

32.

33

45

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

52.

3akoHbl (oTtoddpdekra. VYpaBHeHue OuHmTediHa I porodddekra. Ilpumenenue
dboTodrddekra.

Macca u ummynesc ¢potoHa. J[aBneHue cpera.

Oddext Komnrona.

3aKOHOMEPHOCTH B aTOMHBIX CHeKTpax. JInHeiuaTeli ciekTp aroma BOJ0Opo/a.

Crpoenue atoma. OnbiTel Pesepdopna no paccesnuro anbga - YaCTHII.

IToctynarel Bopa. DkcnepuMeHTaJbHOE [10KA3aTeNbCTBO JUCKPETHOCTH 3HEPIETUYECKUX
ypoBHe# atoma (onbIThl @panka u ['epria).

DnemeHTapHas Teopusl aroma BoJoposa o bopy

Bonpocsl 3 kos1I0KBHYMa.
I'unoresza ne-bpoitis. BonHoBbie cBolicTBa BemiecTBa. COOTHOIIEHHWE HEONPEIECTICHHOCTEN
JUTSL KOOPJMHAT U UMITYJIbCOB.

. BomnoBas ynkmus u ee craructudeckuit cmpici. O6mee ypasuenue Llpenunrepa.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

Cnun anekrpona. KBanroseie uncina. [lpunnun [aynu.
Ilepuonuueckas cucrema 3nemenToB [[.M1.MeHneneena.
PentrenoBckoe uznydyenue. 3akon Mo3zmu.

[Ipupona xuMu4eCcKoi CBA3M B MOJIEKYJIaX.

CrioHTaHHOE U BBIHYXKIEHHOE H3yueHue. Jlazepsl.

[ToHsiTHE 30HHOM TE€OpUU TBEPAOTO Tea.

Pa3mep, coctaB u 3aps1 aTOMHOTO sipa.

JledeKT Macchl ¥ SHEPTHUS CBS3H siiep. SiepHbIe CUITbI U UX CBOMCTBA.
PagnoakTuBHOE U3ITy4eHHE U €T0 BUJIBIL.

buonoruueckoe neicTBUE paAMOAKTUBHBIX U3IyYEHUN. 3allUTa OT paJualyu.
PapnoaktuBHbIe 351emMeHThl. [IpuMeHeHnEe pagnoakTUBHBIX U30TOIOB.

. KOHTpOHL pPaaAruOaKTUBHOI'O 3arpsA3HCHUA oxpyxcaromeﬁ CpCAabl. HpO6J'I€Ma JJMKBU AT

PaaNOAKTUBHBIX OTXOJI0B.

3aKoH pasMoaKTUBHOTO pacnazaa. [TpaBuia cmemenus.

SnepHble peakuy U UX OCHOBHBIE THUIIBI.

SnepHble peakuuu Mo IeUCTBUEM HEUTPOHOB. LlenHas peakuys neneHus.

SAnepHas sHepreTuka. TepMosIepHbIe peakIyy.

Kiaccel aeMeHTapHbIX YaCTHIL ¥ BUJBI UX B3aUMOJICHCTBUM.

Metoapl HaONIONEHUS M PErucTpalMM  3JEMEHTapHbIX 4YacTHL W PaJUOAKTHUBHBIX
U3JIy4eHUH. PerucTpalilioHHbIE CUETYUKH.

Metoapl HaONMIONEHUS M PETUCTpallMM  AJIEMEHTapHbIX YacTUIl W  PaJHMOaKTHUBHBIX
n3iy4eHuil. TpekoBble JETEKTOPBI.

Tunot mecmoeguix 3a0anuil

PaBHOMepHOG ABHUIKCHUC IO OKPYKHOCTU OIIPCHACIACTCA YCJIIOBUEM

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

a, =const,a, #0

3aBHUCHUMOCTH IMIyTH OT BpEMEHU JIA HpHMOHHHeﬁHO ABMXKYHICTOCA TEJIa UMECT BU/

S =2t+3t* ( Bce Benmuunbl Jaub B CH). YekopeHue Tena uepes 2 cek OyzeT paBHo [M/c” |

6

38
30
24

21



MarepuanbpHas TOUKa BPALAETCs] pABHO3aMEAJIEHHO 110 OKPY>KHOCTH IIPOTUB YaCOBOM
CTpEJIKH. Y CKOPEHHE IPU 3TOM HAIPaBJIECHO BJOJb
1 2

1
2
3
4
3aBUCUMOCTE yrijia rmoBOpoTa OT BpEMCHHU JI BpalllarOIIeTOCs TEJIa UMECT BU

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

YCKOpEHHE K KOHILy BTOPOM CeKyHIbI paBHO [M/c” ]
10
16
100
1000
[Ipu yBenmueHuu B 4 pasa Macchl Tela, CKOJB3SILETO 0 TOPU3OHTAIILHOM MOBEPXHOCTH, CHIIA
TpEeHUs
yBEIMYHTCS B 4 pasa
yBesnuuuTcs B 16 pas
YMEHBUINTCS B 4 paza
yMeHbIIUTCS B 16 pa3

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

YBEJIMYUTCS B 2 pasza

yBEJIMYUTCS B 4 paza

YMEHBILUTCS B 2 pa3a

HE U3MEHHUTCS

3aBUCHUMOCTb UMITYJIbCa OT BPEMEHH JJIsl IPSAMOJIMHENHO JBUXKYILEroCs Tejla MpeCTaBIeHa
Ha rpaduke.

P 1

S

t

3aBHCHMOCTD paBHOﬂeﬁCTByIOHlCﬁ CHJIbI OT BpEMCHU UMCCT BU
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=l

8. YpaBHeHUE IBIKEHUS Tella 10 HAKJIOHHOM IIOCKOCTH UMEET BH/T
F +mgsina — umg cosa =0. ok i
JlaHHOE TEJIO0 IBUIKETCS 110 TUIOCKOCTH

PaBHOMEPHO BHU3
pPaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX

9. s abCoOTHO HEYIPYTOTO YAapa BhIMOIHIETCS
TOJIBKO 3aKOH COXPaHEHUs UMITyJIbCa
TOJIBKO 3aKOH COXPAHEHHs KNHETUYECKOU SHEPIruu
3aKOHBI COXPAaHEHUS UMITYJIbCa U KUHETUYECKOW SHEPTUU
HE BBINIOJIHSIOTCS 3aKOHBI COXPAHEHUS UMITYJIbCA U KHHETUYECKON DHEPTUH

10. Kunetnueckast sHeprus Tejia Ipyu yBeIMYEHUN CKOPOCTH Tena B 4 paza
YBEJIMUUTCS B 2 pas3a
yBEIUYUTCS B 4 paza
yBEJIUUYUTCS B 8 pa3
yBenuuurcs B 16 pa3
11. TToTeHumanbHas 3Heprus NpyKUHbI )kecTkocThio 80 H/M cxxatoit Ha 5 cMm Oynet paBHa [/Ix]
40
0,01
0,1
400

23



12. OcHOBHOE ypaBHEHHUE JUHAMHUKH BpallaTeIbHOIO JBUKEHUS TBEPAOTO TEIa UMEET BU
M=J- ¢
L=J w
M=J w
L=[r-p]
13. MOMEHT MHEepLMH AUCKA OTHOCUTEIBHO OCH , MPOXOSIICH KacaTeJIbHO K €ro MOBEPXHOCTH
4yepe3 KOHEL paauyca, paBeH

7Ang2
7émR2
%mR2

13 2
2OmR

14. MOMEHT HMITy/IbCa OTHOCHTEIHLHO HETOABUKHON OCH M3MeHsIeTCs MO0 3aKony L = at”.
Vkaxure rpaduk, IpaBUIbHO OTPAXKAIOLIUI 3aBUCUMOCTh OT BPEMEHH BEJTMYMHBI MOMEHTA

CHUJI, IEHCTBYIOINX HA TEJIO
M
M N

t t
15. CrutontHOM ¥ MOJBINA MATUHIPHI, UMEIONINE OJIMHAKOBBIE MACChl U PANYChl, BKATHIBAIOTCS 0€3

IIPOCKAJIb3bIBAHUS Ha FOpKY. Eciy HauanbHbIE CKOPOCTH TEN OAMHAKOBBI, TO
BbIILIE TOJHUMETCS MOJIbII 1ap
o0a Tesla MOJTHUMYTCS Ha OJTHY U TY € BBICOTY

BBIIIIE TIOTHUMETCS CIUIOIIHOMN LUIUHAD
16. Ilpu yBennyeHUH yriioBOW CKOPOCTH BpAalLEHUS I1apa B 3 pa3a, ero KUHeTH4ecKasi SHepTus
yBenuuurcs B 9 pas
yMEHBIIUTCSA B 9 pa3
HE U3MEHUTCS
yYBEIUYUTCS B 3 pasa
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17.

18.

19.

20.

21.

22.

23.

24.

25.

Cuibl HHEpIMU 00YCIOBIICHBI
B3aNMO/ICHCTBHEM TEIl B CHCTEME OTCUETa
YCKOPEHHBIM JIBI)KEHHEM CUCTEMBI OTCYETa
YCKOPEHHBIM JBHKCHUEM TeJl B CHCTEME OTCUETa
PaBHOMEPHBIM HPSIMOJIUHEHHBIM JIBI)KEHHUEM CUCTEMBI OTCYETa
Ha ngBmwxymuecs Tena BO Bpalaromecs: CHCTEMe OTcUeTa JICHCTBYeT
TOJILKO LEHTPOOESKHAS CHIIa
Tonbko cuia Kopuonnca
U 1eHTpoOekHas cuia, u cuna Kopuonuca
[Ipn yBenmmueHNN 4acTOTHI BpallIeHUs] CUCTEMBI OTcueTa B 4 pa3a cuia Kopuomnmca
yBesnuuBaeTcs B 16 pas
yBeIn4YHMBaeTcs B 4 pasa
yMeHblIlaeTcs B 4 pasza
HE N3MEHSETCS
VYcioBue 11aBaHus Tea B KUIAKOCTH ONPEACISIETCS
00BEMOM Tena
Maccou Tena
bopmoii u Maccoii Tena
COOTHOIIIEHUEM IUIOTHOCTEH Tella M KUIKOCTH
VpaBHEHHUE HEPA3PBIBHOCTH U HECKHMMAEMOM KHUIKOCTH UMEET BH/T

S
— =const
1))
pv’
P+ = const

S -v=const

P+pgh+pu = const

ITpu nepexone BoibI U3 OJTHOU TPYOBI B APYTYIO, AMAMETP KOTOPOil B 2 pa3a MEHbIIIE,
CKOPOCTb TEUEHUS
YMEHBILIAETCs B 2 pas3a
yMeHblIlaercs B 4 pasza
YBEJIIMYUBAETCS B 2 pa3a
yBeIMuuBaeTcs B 4 pasza
ITpu yBenuueHun mMacchl rpy3a NpyKUHHOTO MasTHHUKA B 4 pa3a, Ieproj
yMeHblIlaercs B 4 pasza
YMEHBIIAETCs B 2 pas3a
yBeIMuuBaeTcs B 4 pasza
YBEJIIMUUBAETCS B 2 pa3a
MakcumMasbHasi CKOpOCTh FTaApMOHHYECKHUX KosieOaHH paBHa

[40]
40
4]

2
ro’]

[Tpu yBennueHnH 4acToThl KojeOaHHii B 2 pa3a MojiHasi SHEPTHsl MaTepUAIbHOM TOYKH,

COBEPINAIOIICH TapMOHUYECKUE KOIeOaHms
yMeEHbIIaeTcs B 4 pasza
YMEHBIIAETCA 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 MEXKy JUTMHON BOJHBI U CKOPOCTBIO €€ pacpOCTpaHEHUS BhIpakaeTcs: (hopMyIioit

A=v-v
A=v-T
1=
T
A =2vv
28. PaccTosiHre MeXIy COCETHUMHU Y3JIaMH CTOSTYEH BOJIHBI PaBHO
A
4
A
A
2
24

29. CBs3b MEXy SHEprueil U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIBI UMEET BUJ

E =m’c* + p*c?

E=pc
E=\m’c* +p’c’
E=pv
30. OCHOBHO#1 3aKOH PEJSITUBUCTCKON TUHAMUKHU UMEET BUJT
- -
F=mja
N
;7 _ d myv
dr \J1-v?/c?
5

;, _ dm,v

dt

5

> m, U
F=—90"

1-0v°/c?

31. Macca nBukyliecs 4acTHIIbl BABOE OOJIbIIE MACChI TOKOSI PU CKOPOCTH YaCTUILIBI paBHOM
3
—c
2
3
—c
4
J3
—c
2

c

32. Eciii oguH U3 IBYX TOYEUYHBIX 3apsIIOB YBEIUYHTH B 2 pa3a, YTOOBI CHJIa KYJTTIOHOBCKOTO
B3aMMO/JICUCTBHUSI OCTAJIACH TOCTOSIHHOM, PACCTOSTHUE MEXKAY HUMU HAJl0
YBEJIUYUTH B 2 paza
YMEHBILIUTH B 2 pasza

YBEJIUYUTH B V2 pasa
YMEHBLIUTH B V2 pasa
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33. HanpsiKeHHOCTb 2J€KTPUUYECKOTO TI0JIs U3MEPSIOT C HOMOILBIO TPOOHOTO 3apsija ¢, . Ecin

BCJIIMYUHY HpO6HOI‘O 3apsAaga YMCHBIINUTD B pa3, TO MOAYJIb HAITPSPKCHHOCTU U3MCPACMOIO
I10JIA

HC U3MCHUTCA

YBCIUYHUTCA B 11 pa3

YMCHBIIUTCA B N pa3

YBEJIMYUTCA B 11° a3
34. I'paduk 3aBUCMMOCTH HANPSKEHHOCTHU E 3JIeKTPOCTaTHYECKOT0 MOJIs ABYX 3apsSKEHHBIX
IJIOCKOCTEH ¢ OIMHAKOBOM MOBEPXHOCTHOM INIOTHOCTBIO HA paccTOsIHUU d ApyT OT Apyra

+o -G
0 d X
HUMEET BU]I
E A E A
‘ >
d X o,
| d 4
—
E A E A
|
|
|
1 >y ‘ Ny
d 4 d %
|
|
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N
35. Ha pucyHke nmokazaHo HanpaBjieHHe E HalpsHKEHHOCTH AJIEKTPUUYECKOTO MOJIsl IBYX PaBHBIX

10 MOAYJIIO TOUCYHBIX 3aps/IOB ¢, U ¢, B TOUKE A, paBHOYJAJIICHHOH OT 3TUX 3apsA0B. 3HAKH
ATHX 3apsAJ0B OyayT

*~—
A E
o o
q, 9,
q,>0,g,<0
q,<0,q,>0
q,>0,q9,>0
q,<0,q9,<0

36. IToTok BCKTOpA HAIPAKECHHOCTH CKBO3b 3daMKHYTYIO ITOBEPXHOCTb Sl paBCH

28



37. I'papgueHT noTeHIMana 3JeKTPUIECKOT0 MOJIs OTPULIATENILHO 3apsHKEHHON OeCKOHEUHON
IUIOCKOCTH B TOYKE A MMEET HalpaBICHUE

-6

N+

VY

3v

W N =

4
38. EMKocTh Kaxx10T0 KOHAeHcaTopa B 6atapee C =100n@ . O6mas eMKOCTh OaTapen

KOHJIEHCATOPOB paBHA [nCD]
c
| |

40
75
100
400
39. Ha pucyHke nmokazaHa 3aBUCUMOCTb CUJIbI TOKa B TIPOBOJIHUKE OT BpeMeHH. 3a Bpemst oT 10 ¢
1o 20 ¢ uepe3 ceyeHue 1o MPOBOJIHUKY MPOIIIEIT 3apsiJl [K/z]

I
80

60

40

20

5 40 5 20 25 30il



150
200
350
400
40. ConpoTHBIIEHHE yYacTKa Henu AB, IpeICTaBIEHHOTO Ha PUCYHKE, I/1€ KaX bl PE3UCTOP
R =30 Om, pasno [Owm]

R R
A R B
— —___—
R
1
|
40
50
75
120

41. Jlammouka BKJIFOUYEHA B ceTh ¢ HanpspkeHueM 200 B u npomyckaet Tok 0,5 A. 3a 2 yaca
JaMIIOYKa OTPEOIIIET SHEPTHIO PABHYIO [,ZZOfc]
200
10°
360-10°
720-10°
42. Bropoe npasuino Kupxroda umeer Bu

> IR =0

ZII.R,. = const
Y IR =g
i k
Y IR =) IR,
i k

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

44. B n1ByX mapajuiebHBIX JPYT APYry HIPOBOJHHKAX TOK TE€UET B MPOTUBOIOIOKHBIX
HanpasneHusx. [IpoBogHuku
HPUTATUBAIOTCS
OTTaJIKUBAIOTCA
HE B3aMOJIEHCTBYIO IPYT C IPYyroM
MOBOPAYMBAIOTCS B OJHOM HalpaBlIeHUU
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45. Ha pucynke n300paxeHbl CeUeHHsI IBYX JUTMHHBIX MapajUIeIbHBIX TPOBOJIHUKOB C TOKAMH,
npudeM [, = 2/, . UHayKuus pe3ynbTUPYIOIIEr0 MarHUTHOT'O T10JIS PaBHA HYJIIO B HEKOTOPOH
TOYKE MHTEpBaJIa

oo o e

46. Butok IpoBOJa HAXOAUTCA B MArHUTHOM I10JIC, IICPIICHAUKYIIIPHOM INIOCKOCTHU BUTKA, U
CBOMMHU KOHIIAMU 3aMKHYT Ha aMIICPMETP. MaruauTtHas WHAYKOHUA ITOJISI MCHACTCS ¢ TCUHCHHUEM
BpEMCHU COIJIACHO Fpa(bI/IKy. AMnepMeTp MOKAXCT HAJINYIUC IJICKTPUICCKOI'O TOKA B MOMCHT

BpEMEHU
B A
f } =S
1 2 3 4 t
! I
I !
! |
| |
or0molc
orlmo3c
or3modc
or0modc

47. Ilpu yMeHbIICHUH MarHUTHON MHIYKLIUH B 3 paza 00beMHasl IJIOTHOCTh SHEPTUM MarHUTHOTO
noJist
yBEJIUUUTCS B 3 pasza
YMEHBIIUTCS B 3 pasa
yMeHbIIUTCSA B 9 pa3
yBenu4uTcs B 9 pas

48. BemectBo, o6agaroniee CliOHTAHHONH HAMAarHUYEHHOCTHIO B OTCYTCTBUY BHEIITHETO
MarHMTHOTO MO, 3TO
JUAaMAardHeTuk
napaMarHeTHK
dbeppoMarHeTuk
JTUBIEKTPUK
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49.

50.

51.

52.

53.

Ha pucynke npezacraieHna neris rucrepesuca peppomaraeruka. KospuutuBHoi cuie

COOTBeTCTByIOT TOYKHN
jM

On2
Ounl
lu4
3u6
KosebarenbHblil KOHTYp COCTOUT M3 KOHJIEHCATOpa AEKTPOEeMKOCThI0 C U KaTyIIKH
UHIYKTHBHOCTBIO L. Eciu aekTpoeMKoCTh KOHIEHCaTOpa U MHAYKTHBHOCTD KaTYIIKA
YBEJIMYHIINCH B 3 pa3a, TO EPHO CBOOOIHBIX JIEKTPOMAarHUTHBIX KOJIEOaHUH B TOM
KOHTYpE
yBEIHYHTCS B 3 pas3a
YMEHbIIUTCSA B 3 pas3a
yBeIHYHTCS B 9 pasa
HE U3MEHUTCS
K nocnenoBarenbHO COeIMHEHHBIM PE3UCTOPY, KOHAEHCATOPY U KaTyIIKe MOAAHO

nepeMeHHoe HanpsbkeHue U. Eciu nageHne HanpshKeHHs Ha PE3UCTOPE Up =08 , Ha
KaTylIke UL =5B U KOHAEHCaTope Ue = 2B, to U paBHO [B ]

2

3

5

7

ITo ydacTky nienu conpoTuBieHuEeM R TeueT nepeMeHHbIN TOK, MEHSAIOIUICS 110
rapMOHHYECKOMY 3aKOHY. EClii yMEHBIIUTH IeHCTBYIOIIEE HANpsKeHUeE B 2 pasa, a
COINPOTHBIICHUE YBEIUYUTH B 4 pa3za, TO MOIIHOCTb HA 3TOM y4acCTKe

yMeHbIIUTCA B 16 pa3

YMEHBIINTCS B 4 pas3a

yBEIUYUTCS B 4 paza

yBenuuuTcs B 16 pas
[Tonnas cucteMa ypaBHeHU MakcBeIia sl 3J€KTPOMArHUTHOTO TTOJISI UMEET BU

- - 873 -
ifEdl:—_EEdS
> o - B -
inl:—J‘ -1

S



§5d§=q
S

§§d5=0
S

Crnenyroias cucreMa ypaBHEHUN

- - 873»
iEdlz—!E;dS
- - aBa
inl:—!BFds
§Bd§=o
N

fBas=0
S

CIIipaBCjiBa AJid ICPEMCHHOT'O SJICKTPOMAriuTHOI'O ITOJIA

B OTCYTCTBHUC 3apsAKCHHBIX TCJI 1 TOKOB IIPOBOANMOCTHU

I[P HAJIWMYUHU 3apsKCHHBIX TCJI K TOKOB IIPOBOAUMOCTHU

B OTCYTCTBUC TOKOB ITPOBOANMOCTHU
B OTCYTCTBHUC 3apAKCHHBIX TECJI

IpeIOMIICHNE
HOJIsIpU3aLUs
T paxkus
UHTEphepeHIHs

- - -

Bekropel £, H u U umeror B3aMMHYI0 OpHEHTALHIO

T

Tl oL ocl

-

- F
BNy

Tl T

-

Sl eyl
cl cl <!

=

=
-

SR CUSUS
T

-

g¢

-

—

55. B aneKTpoMarHUTHOW BOJIHE, PACIPOCTPAHSIOIIEICS CO CKOPOCTRIO Y | MPOUCXOASAT

N

KOJICOaHMS BCKTOPOB H&Hpﬂ)KCHHOCTGfI QJICKTPHUYCCKOTO IOJIAA E N MarHuTHOTO ITOJIA H .

54. J1y11 3IeKTpOMarHUTHBIX BOJIH XapaKTEPHO SIBICHUE, KOTOPOE HE SBISIETCS] OOIUM CBOHCTBOM
BOJIH JIF0OOH IPUPOAbI
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56.JIyu AB mpenomisercs B Touke B u wuger no nyru BC. Eciu n, =const, a n,

YBCIUMYMUBACTCA, TO JIYY NPCIIOMIIACTCA IO IMYyTH

M

W N =

4
57. SIBneHuE MOTHOTO BHYTPEHHETO OTPaKEHUS HAOIIOJaeTC sl IPU YCIIOBUN

n, >n,

n, <n,

no=n,

n, << n,
58. PaccrosiHue OT mipeAMeTa 10 pacCEUBAIONICH TUH3BI 4 CM, PACCTOSHHE OT JIMH3BI [0

n3zo0paxenus 2 cu. DoKycHOE pacCTOSIHUE JIUMH3bI paBHO [ cm/

Wi Blwh|[— P

59. BoaHbI cTpOTO OnpeeieHHOW U MOCTOSTHHOM YaCTOThI — 3TO
KOTCpCHTHBLIC BOJIHBI
MOHOXPOMaTHUYECKHUE BOJIHBI
TapMOHHWYCCKUC BOJHBI
CTOSIYME BOJHBI

60. JIBe KOorepeHTHbIE CBETOBBIE BOJIHBI ¢ A=500HM TPUXOJAT B HEKOTOPYIO TOUKY MPOCTPAHCTBA

C pa3HOCThIO X0/a 2,25 mkm. Pesynbrar untepdepeHiuu B 3Toif Touke Oyner

max 5 nopsjaka

max 4 nopsiaka

min 5 mopsiaka

min 4 nopsiaka

61. Ilpoxozs uepes MIIEHKY, 3€JI€HbII CBET IPH YMEHBIIIEHUH TOJIIUHBI TNIEHKH CTAHOBUTCS

KpacHbIM

HE U3MEHAETCS

($hHOIEeTOBBIM

roJyObIM
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62. ludpakuus cBera— 310

63.

64.

65.

66.

67.

HAJIOKCHHUEC KOI'CPCHTHLIX BOJIH B ITPOCTPAHCTBE
oru0aHue CBETOBBIMU BOJIHAMM HpCHHTCTBI/Iﬁ
Pa3I0KXCHUC CBCTA B CIICKTP

YIHOpAAOUCHUEC KoJIeOaHHi CBETOBOI'O BCKTOpa

Yucno mTpuxoB Ha | cm AUGPaKIIMOHHON pelIeTKH ¢ nepuoaoM 1 mxm paBHO

10
100
1000
10000

IIPEOMJICHUS

YBEJIMUHUBACTCSA
HE U3MEHSETCS
YMEHbIIAETCA

€CJIN YroJI MCKAY OCSMU NOJIApHU3aTOpa U aHAaJIN3aToOpa PaBCH

00

30°
459
60°

Ecnu cBeT majaer Ha rpaHuIly pasjesa IByX AUIEKTPUKOB, TO

OTPa)KEHHBIN U MPEIOMIICHHBIN JIy4Yd YACTUYHO IOJIIPU30BaHBI
OTpa)XKCHHBIN U NIPEJIOMIICHHBIH JIy4d HE MOJISIPU30BaHbI
OTPa)KEHHBIN U MPETOMIICHHBIN JIy4d B3aUMHO MEPIIECHIUKYIISPHBI
OTPa)KEHHBIN U MPEIOMIICHHBIN JIy4YU IJIOCKONOIAPU30BAHbI

IIpu nBOWHOM J1ydeNpenOMIICHUN

OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4H HE MOJIIPU30BAHBI

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

OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4H IIOCKOIOJIIPU30BaHbI BO
B3aUMHONEPIEHAUKYIISIPHBIX TIOCKOCTSX.

68. Bemecta, criocoOHbIE TOBOPAYNBATH INIOCKOCTH TOJIIPU3AIINH, SIBISIOTCS

OIITUYCCKH aKTHBHBIMH
ONTUYCCKU U30TPOITHBIMU
ONTUYCCKU aHU30TPOITHBIMHU
OIITHYCCKHN HC aKTUBHBIMH

69. YuuBepcanbHas ¢pyHkuus Kupxroda Juist TEIIOBOro U3Iy4eHUs paBHA

CHEKTPAIbHOM MOTIOIATENbHOW CIOCOOHOCTH YEPHOTO Tea,
CHEKTPAJIbHOM MOIIOIATENbHON CLIOCOOHOCTH CEpOro Tena,
CIEKTPAJIbHOM IMJIOTHOCTH SHEPIreTUYECKON CBETUMOCTH YEPHOIO Tea,
CHEKTPaJIbHOM IMJIOTHOCTH SHEPreTUYEeCKON CBETUMOCTHU CEPOTo Tela

Jucniepcrsi Ha3bIBaeTCSl HOPMAJIBHOM, €CIIM MPU YMEHBIICHUH JJIMHBI BOJHBI A TOKa3aTelslb

HMHTEHCUBHOCTH CBCTa, MMpOoICAIICTO YCPE3 IMOJIAPU3ATOP U aHATIU3aTOP 6yz[eT MaKCHMaHBHOﬁ,
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70. Ha pucyHke IoOKa3aHa KpHBas 3aBUCUMOCTH CIIEKTPaJIbHOW IJIOTHOCTH 3HEPreTUYECKOU
CBETUMOCTHU a0COJIOTHO YepHOTro Tena oT AnuHbl BoiHbl ipu 8000K. Eciu Temmieparypy tena

yBesmmuuTh 10 16000 K, TO JyIMHA BOJHBI COOTBETCTBYIOMIAS MAaKCUMyMy H3JIy4CHHS OyneT

paBHa [HM]
I, S000K
|
|
|
|
|
|
|
|
! T
400  A,HM
100
200
600
800

71. YpaBuenue Dinmrerina s ¢potorddhekra BEIpaKaeT 3aKOH COXPaHEHUS

UMITYJIbCA
SHEPruu

MOMEHTa UMITYJIbCa
IIEKTPUYECKOrO 3apsia

72. 3aBUCUMOCTh MaKCHUMaJIbHON KMHETHUYECKOW 3Hepruu (hoTod’neKTpoHOB W OT 4HacToThl Vv

najaromux Ha GororneMeHT PoToHOB cooTBeTcTBYeT Tpaduk 1. Ecnu nanueiii poTosaeMeHT
3aMEHUTb JpyruM c¢ Oosbiied pabotoil BbIxOga, TO Tpajpuky W =f (v) Oyzer

COOTBETCTBOBATH

B W =
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73. Ha pucyHke npHBeneHbI JIB€ BOJbTAMIIEPHBIE XapaKTEPUCTUKU OJHOTO (oTornemenTta. J[ns
4acTOT V MaJarolluX U3JIy4eHUN U OCBEHICHHOCTEN E crpaBemyinBo
/\J

v, =v,, E<E,
v, =v,, E >E,
v, >v,, E >E,
v, <v,, E <E,
74. JlaBneHue cBeTa Ha YEPHYIO OBEPXHOCTb
B 2 pa3a MEeHbIIIE, YEM Ha 3€pKalIbHOU IIOBEPXHOCTH
B 2 pa3a 0oJibllle, YeM Ha 3epKajbHOM MOBEPXHOCTH

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

75. llpu sddexre Komnrona nns magaromiero M3JIydyeHHUs UIMHOM BOJIHBI A U PacCesHHOTO

HBHy‘leHH}I /1' CIIpaBCIJINBO

A>A

A>A

A=

A'>> A

76. Ha pI/ICYHKe I/I306pa)KeHLI CTaL[I/IOHaprIC Op6I/ITLI aToMa Bonopoz[a COTJIaCHO MOJICIIN Bopa, a

TAKXEC YCJ'IOBHO I/1306pa)KCHBI HepeXOI[LI 3J'IeKTpOHa C O):[HOI\/'I CTaHHOHapHOﬁ 0p6I/ITBI Ha
,Z[pyTYIO, COHpOBO)K)laIOIJ_II/IeC}I I/IBJ'IyLIeHI/ICM KBAaHTa 3Hepr1/m. MaKCHMaHBHOP’I qacToTEC

H3JTYyUCHUSA B CCpUHN JlalimaHa COOTBCTCTBYCT IICPEXO[]

n=3
n=4

n=5

S5n—1n
5n—2n
5n—3n
2n—>1n
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77. Mexny TpeMs HUXXKHUMHU YPOBHSMHU DHEPIMM JIEKTPOHA B aTOME€ BOJIOPOJAa MHUHHMMAJIbHAS

4acTOTa IOTJIOIAeMOro (hOTOHA COOTBETCTBYET IIEPEXOLY

E=0
E;
E,
E,
E,— Ei
Ei—E>
E>—E3
Ei—E3

78. lnunbl BoaH Ae bpoilnst amis sjaeKkTpoHa, MPOTOHA M (¢ - YaCTHIIhI, IBMXKYIIUXCS C OJHON U
TOM K€ CKOPOCTHIO CBSI3aHHBI COOTHOIIIEHUEM
A, >, >4,
A, <A, <4,
A, >4, <4,
A =4, =4,

79. BeposTHOCTh OOHAPYKUTH AIEKTPOH HA YIACTKE (a,b) OJHOMEPHOTO MOTEHIIMAIBHOIO SIIIUKA

b
¢ OECKOHEYHO BBICOKMMH CTEHKAMU BBIYHCISIETCS IO CI)OpMy.]'IC sz.a)dx, rimc w -

a

IJIOTHOCThL BCPOATHOCTH, OoIlpeacideMad y - q)YHKHHeﬁ. Ecmu V- (I)YHKI_[I/IH HUMECT BUI,

o L L
YKa3aHHbIKM HAa pPUCYHKE, TO BCPOATHOCTDb O6Hapy)KI/ITL 9JICKTPOH Ha Y4aCTKC g <x< E paBHa

Lot~
“e
L~

W= = = 5|w
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80.

81.

82.

\S}

[© )NV, NN}

10
11
12
13
14
15
16

17

Yacte UCXOAHBIX PAaJUOAKTUBHBIX SACP PACIANAIOIIMXCA 3a BPEMsl paBHOE ABYM II€pUOAAM

noJypacrajia, paBHa

O — b= = AW

B pesynprate f - pacmama sapa ¢ IOPSAAKOBBIM HOMEpOM Z, 00pasyercs 3JIEMEHT ¢

TIOPSIKOBBIM HOMEpOM B Tabuie Menzeneena
Z+2
Z+1
71
Z-2
Slnpo u3oTONa ypaHa 43U MOC/Ee HECKONBKUX PajMOAaKTUBHBIX PACTajioB MPEBPAINAETCS B
SIPO M30TONA 5, U B PE3yNbTaTe
OJHOTO @ W JIBYX [} pacmajoB
OJIHOTO @ U OJAHOTO [ pacrajos
JIBYX ¢ W JIBYyX [} pacnajioB
TaKOE MPEBPAIIECHHE HEBO3MOKHO

Bonpocel Ha 3a4yeT
Mexanuka u MoJsieKyasapHas ¢pusuka (1 cemecrp)

Cucrema orcuera. [lyTs, mepemelieHne, CKOpPOCTb, YCKOPEHHE IIPH PaBHOINEPEMEHHOM

MPSIMOJINHEMHOM JIBU>KCHHH.

KuHeMaTnka BpamaTeNbHOTO MABMXKEHHs. YTOJ IOBOPOTA, YIJIOBas CKOPOCTb, YIJIOBOE

YCKOPEHHME U MX CBS3b C JIMHEHHBIMU XapaKTEPUCTUKAMMU.

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

Cwiibl B MexaHUKe (Cuiia TPEHUs, TSXKECTH, YIIPYTOCTH).

3akoH BecemupHoro tarorenus. Kocmudeckue ckopocTu.

IlonsTne 3aMKHYTOM cucTeMbl. MMmmynbc MaTepuanibHOW TOYKH, MEXAHHYECKOW CHCTEMBI.

3aKOH COXpaHEHMsI UMITYJIbCA.

Pabora. Momnocte. KIIJ[. Kunetnueckass 1 moTeHIMalbHas 3HEPrUM. 3aKOH COXpPaHEHUs

JHEPIUH.

MoMeHT cuiibl. MOMEHT UMITYJIbCa. 3aKOH COXPAHEHHSI MOMEHTA UMITYJIbCA.

OcCHOBHOE ypaBHEHHUE IMHAMUKH BPAIIATEIbHOIO IBMKEHUS. MOMEHT HHEPLIMH.

MowmenT unepruu. Teopema IITelinepa. ['mpockomnsl.

Kunernueckas sneprust Bpamienus. Pabora, coBepiuaemast py BpalieHHH Tela.

HCO. Cunel naEepuun.

[Tpunun otHocutenbHocTy [anunes. [IpeoOpasoBanus [anunmes.

[Toctynater CTO. IIpeo6pa3oBanus JIopeHta st KOOpIUHAT U BPEMEHHU U UX CIICJCTBUS.

OCHOBHO 3aKOH PENATUBUCTCKOMN TMHAMUKU. 3aKOH B3aMMOCBS3M MACChl U SHEPTUH.

CBoiicTBa XHUIKOCTEH W ra3oB. ['mapocratudeckoe naBiaeHue. 3akoHbl [lackans, Apxumena.

VYcnoBus naBaHus Tel.

CrannoHapHoe Te4eHHE UeallbHOM KUIKOCTH. 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

N =W =

@)

Bsiskocts. JlamuaapHoe u TypOyleHTHOE TeueHue kuakoctu. Yucno PeiiHonpca.
Onpenenenne BA3kocTh MeToaoM CTokca.

Omnpenenenue Ba3kocTu MeToioM [lyazeiins.

MexaHnnyeckue KojiedaHus U UX XapaKTePUCTHKU.

["apmonmnueckuit ocruiaTop. [IpyXUHHBIA, GU3NYECKUN 1 MaTEMAaTUYECKUN MasITHUKH.
Yopyrue BoOJIHBL. YpaBHEHHE Oeryieil BOJHBI. 3eMIIETPSICEHUS: MPUYMHBI, IOCIEICTBUS,
IIPOTHO3.

Unrepdepenius BonH. CTosuue BoJIHBL 3BYK, HH(PA3BYK, yIbTPa3BYK.

CraTtucTu4eckuii 1 TepMOJMHAMHYECKUA METOJ/bl MCCIEJOBAHUS CUCTEMbl MHOTMX YacTHILI.
OcnoBuble nosoxkenust MKT cTtpoenus BemiecTsa.

[Tonsatue mons BewecrBa. KonnuectBo Beniectsa. MoiisipHast Macca, Macca OJHOM 4aCTULIBI.
Nneanpnsiii ra3. OcuoBHoe ypaBuenue MKT uaeanbsHOro rasa.

YpaBHEHHE COCTOSIHUSA UAECANBHOIO ras3a. M3omnpoueccsl.

3akoH MakcBeiia 0 pacipeiesIeHUd MOJIEKYJI U€aIbHOTO Ta3a 0 CKOPOCTSIM.
bapomerpuueckas ¢popmyna. Pactipenenenue bonbimana.

Huddysus. 3akon Ouka. Kosdhdunuent nuddysun.

TemmomnpoBoaHocTh. 3akoH Pyphe. Koadduuument temmonpoBogHoCcTy.

BsizkocTs. YpaBHenue Hetotona. Koadduipent Ba3kocTu.

[TepBoe Hauano TepMoagHAMUKH. BHyTpeHHss sHeprusi. Pabora B TepMoAHHAMUKE.
TennoemMkocCTh ra3zoB. YpaBHeHue Maiiepa.

Uucno creneHeil cBobobl. 3akoH bospliMaHa 0 paBHOMEPHOM paclpeesIeHUn 3HEPTUU 110
CTETEHSIM CBOOO/IBI.

IIpuMeHeHne epBoro Hayajia TEpMOJAMHAMUKH K H30IIPOLIECCAM.

Anunabarnyeckuit mporecc. YpaBuenue Ilyaccona.

OO6patumMbie 1 HEOOpaTUMBIE TPOIECCHl. DHTpoNHs. BTopoe Havao TepMOAMHAMUKH.
Tennossie quratenu. Lukn Kapno. KII[ rermoBoit mammnabl. OxpaHa OKpyKarouiei cpeibl.
Peanbuble rasel. YpaBHenune Ban-nep-Baanbca. 30TepMbl peansHOTrO0 rasa.

BuyTpenHss sHeprus peanbHoro raza. Cxxuxenue razon. Dddexr xoyns — Tomcona.
SIBiieHUs HA TPAHULE KUJIKOCTh U TBepaoe Teno. KpaeBoil yron cmaunBanus. [loBepXHOCTHOE
HaTspKeHHE. [[0BEpXHOCTHO-aKTHBHBIE BEIIECTBA.

Ucnapenue, masnenne, cyonumanus. J{uarpamma coctosiuusi. TpoitHast Touka.

JlaBieHre OX M30THYTON OBEPXHOCTBIO KUAKOCTU. KanuiuisipHble sSBICHMUS.

TBepapie Tena. AMopdHbIe U KpucTamudyeckue tena. [lonumMepsl 1 okpyskaromas cpea.
Tunbl KPUCTAITUYECKUX TBEPABIX TEIL.

JledpexTsl B KpucTaiiax.

TennoeMkocTs TBEpABIX Tel. 3akoH Jronounra u Iltu.

@da3oBble IEPEXOJbl MEXKIY arperaTHbIMM COCTOSHUSAMHU BemiecTBa. Pa3oBble IEPEX0Jbl
IIEPBOTO ¥ BTOPOIO poJa.

IK3aMeHAIOHHBLIE BOIIPOCHI
DJeKTpoAnHAMHUKA (2 ceMecTp -dK3aMeH)

3aKOH COXpaHEHHS IEKTPUUIECKOro 3apsiaa. 3akoH Kynona.

HampsokeHHOCTH 3nekTpuueckoro nois. [Ipuniun cynepnosunuu. [lone qunorns.

[Torok u mupkynsauus 35ekTpoctaTuyeckoro noss. Teopema ["aycca.

PaGora sanexrpocrarnyeckoro moss. [loTeHnman u ero cBs3b ¢ HAMPSHKEHHOCTHIO.
IIpoBOHMKM W JUDJIEKTPUKM B 3JEKTpocTaThdeckoM mnoje. KonaeHcaTopbl. EMKOCTB
KOH/JIEHCATOPOB.

3Heprm{ BSaI/IMO)IeI\/'ICTBI/ISI SJICKTPHUYCCKUX 3apsa10B. 3Heprm{ YEAUMHCHHOT'O ITPOBOJHHUKA,
KOHJEHCATOPa, YIEKTPUIECKOTO TOJIS.

Onektpuueckuii Tok. Cuna Toka. Ctopornue cwibl. JJ[C. 3akon OMa /1t ydacTKa IEnH U JIs
3aMKHYTOM IIEeTH, COJIEPKAIer0 HCTOYHUK TOKA.

40



8
9

10
11
12

13
14
15
16
17
18
19
20
21
22
23
24

25
26
27

3akon Oma u JIxoyns-JleHna B MHTErpaabHOU U U depeHIMaIbHoi popmax.
ConpoTuBieHUe MPOBOJAHUKOB M MX COCIAMHEHMs. 3aBUCHUMOCTb OT TEMIIEPATYpHI.
CBepX1npoBOUMOCTb.

IIpoBoguMOCTh B MeTallIax. TepMO3JIEKTPOHHAS IMUCCHUS. DIEKTPOBAKYYMHBIH AHOI.
[IpaBuna Kupxroda. PaBHOBeCHBIIt MOCT YHHCTOHA.

IIpoBomumocts B mnonynpoBogHukax. CoOCTBEHHas UM IpUMECHas IPOBOJUMOCTb.
IToynmpOBOXHUKOBBIN TUOA.

Toku B razax. CaMoCTOSITEIbHBIE U HECAMOCTOSITEIbHBIE TA30BbIE PA3PsIIbI.

Onextponus. IIpoBoaumMocts B anekTponurax. 3akoH dapanes.

MaruutHoe noJie. 3akoH buo-Casapa-Jlamnnaca.

B3aumopeiicTBue napauienbHbIX TOKOB. 3aKOH Amiepa.

JIBIIKEHME 3apsDKEHHBIX YacTUL B MarHUTHOM nose. Cuna JlopeHua.

DnexkrpomaruuTHas uHAyKIus. 3akoH dapanes. [Ipasuio Jlenna.

TeopeMa 0 HUPKYJIALUU BEKTOPAa MAarHUTHON MHTYKIIHH.

Marnerukuio [{na-, mapa-, peppomarneruxu. ['unoresa Amnepa.

WNHayKTUBHOCTB. DHEprust MarHuTHoro noist. Camonnaykuus. Tpancopmarop.
[lepemennsblil TOk. 3akoH OMa J1s1 IEPEMEHHOTO TOKA.

PeaktuBHOe conpoTuBieHre. MomHocTs B Llenu nepeMeHHOro Toxa.

Konebarenbubiit koHTYp. CBOOOAHBIE T'apMOHMYECKHE KoseOaHus B KoHType. Popmyna
TomcoHa.

KonebaTenbHbli KOHTYpP ¢ aKTUBHBIM COITPOTUBIIEHUEM. 3aTyXarolue KojieOaHusl.
Beinyxaennsle koaeOanus. SIBIeHUE 3JIEKTPUUYECKOI0 pe30HaHca.

DnexkTpoMarHuTHbIe BoJHbL. Bektop YMoBa — [loiftunra.

[Ixana SHeKTpOMaFHI/ITHBIX BoiH. CBolicTBa QJICKTPOMArouTHBIX BOJIH.

28
29

30
31

32
33
34
35
36
37
38
39
40
41

42
43

44
45
46
47
48
49
50

OcCHOBHBIE 3aKOHBI T€OMETPUUECKON ONTUKH.

Ontuueckue npudopsl. JIunza. @opmyna ToHkoi nuH3bl. [locTpoeHne n3o0paxeHnii B TOHKOH
JIMH3E.

®oTtomeTpusi. OCHOBHbIE (POTOMETPUUECKHE BETMUHUHBI.

Untepdepennuss cBera. YCIoBUS MakCUMymMa W MHUHUMyMa HWHTEpQEpEHLUH CBETa.
[TpumeHeHne uHTEPHEpEHIINN.

WuTepdepenius cBeTa B TOHKUX MiIeHKaX. [1oockl paBHOTO HaKJIOHA.

Wutepdepeniiys cBeta B TOHKMX IUIeHKaxX. [lonocs! paBHON TomuHbI (Kojibla HeroToHa)
Pacuer nnTEeppepeHInOHHON KAPTHUHBI OT JBYX UCTOYHHUKOB.

Hudpakuus ceera. [Ipunuun ['tolirenca - @penens. Meroj 300 OpeHerns.

Hudpaxus OpeHens Ha KPYIJIOM OTBEPCTHH U HENIPO3PAYHOM JIMCKE.

Judpakuus csera. Judppakuus OpayHrodepa Ha onHo menn. AudpaxiponHas pemerka
Hudpakmus Ha kpuctawiax. opmyna Bynsda — bperros.

Jucnepcus cBeta. DJIEKTPOHHASI TEOPUS JUCIIEPCUH.

Hucnepcus ceera. Bunbl criekTpoB usinydeHus. KauecTBeHHbIN U KOJIMYECTBEHHbBIN aHAIIN3.
[Tornomenune cBera. 3akoH byrepa. CrekTpel HU3IydeHMs W MOIVIOIIEHUS Kak METOL
OTpakaTeJIbHOM CIIOCOOHOCTH MOYB, TMAarHOCTUKA 3arpsiI3HEHHBIX HEPTHIO MOYB.

[Tonspuzanus ceera. Buapl nonspusanuu. 3akoH Manoca.

[Tonstpu3zanus cBeTa Mpu OTPAKEHUH U MPEJIOMIICHUH Ha FPAHMIIE ABYX JHUAJIEKTPUKOB. 3AKOH
bprocrepa.

SBnenue nBoitHOrO Nydenpenomienus. [IpuOopsl 11 moaydeHus, MoJISIpU30BaHHOTO CBETA.
OnTuyecku akTUBHBIE BemlecTBa. CaxapuMeTpshl.

UckyccrBennas ontuaeckas annzorponusi. Iddext Keppa.

XapaKTepUCTUKU TEIUIOBOIO U3JTy4CHUS.

3akon Kupxroda. 3akonsr Ctedana — bonpiimana u cmenienus: Buna.

®opmynsl Pones — Jxxunca, Buna u [linanka.

OnTuyeckasi MUPOMETPHUSL.
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51 3akonbsl  ¢doTorddexTa. OlHIITEelHA doroaddekra.
doTtordekra.

Macca u ummynec ¢potoHa. J[aBneHue cBera.

Dddext Komnrona.

3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax. JIMHeuaTelil cliekTp atoMa BOJIOpOa.

Crtpoenue atoma. OnbiTel Pesepdopna o paccesnuro anbda - yacTuil.

YpaBHeHue s

52

53

54

55

56
ypoBHei aroMa (onbITel @panka u ['epiia).

57 DnemeHTapHas Teopust aToMa Bojopoaa o bopy.

58

KOOPJMHAT U UMITYJIbCOB.

BonnoBas ¢pyHkmnus u ee cratuctuueckuii cmbici. Oomee ypaaenue [peaunrepa.

CrnoHTaHHOE U BBIHYXKJEHHOE u3nyueHue. Jlazepsl.

[ToHsiTHE 30HHOW TEOPUHU TBEPJIOTO TEJIA.

Pa3smep, coctaB u 3apsii aTOMHOTO S7pa.

Jedext macchl ¥ SHEPTUS CBS3U sAep. SAepHble CUIIbl M UX CBOMCTBA.

PannoaktuBHOE M3TydeHUE U €TI0 BUIBI.

buonoruueckoe neicTBrUE paquoaKTUBHBIX U3ITYYCHHH. 3allUTa OT pauallii.

59
60
61
62
63
64
65

66
67
68

PaIll/IoaKTI/IBHI)IC OJICMCHTBI. HpI/IMeHeHI/Ie PAaAOAKTUBHBIX U30TOIIOB.
3aKoH paaruOaKTHUBHOI'O paciiaaa. HpaBHna CMCIICHUS.
ﬂ[[@pHI:Ie PCaKMu U X OCHOBHBIC TUIIBI.

69 SlnepHble peakuuu o AeHCTBUEM HEUTPOHOB. LlenHas peakuus neneHus.
70 Snepnas sHepreTuka. TepMosepHbIE peaKLUH.

IIpumenenue

[Toctynatel bopa. DxcnepuMeHTaIbHOE JOKA3aTeNbCTBO JUCKPETHOCTU HSHEPreTHYECKUX

I'mnotesa ne-bpoitsisi. BoaHoBbie cBolicTBa BeliecTBa. COOTHOILICHUE HEONPEACICHHOCTEN TSt

6. METOAUYECKHUE MATEPHUAJIbI, ONPEJAEJJAIOIUE NPOLENLYPbI

OLHEHUBAHUA 3HAHUU, VYMEHUU, HABBIKOB U MJIH) OIIBITA
AEATEJBHOCTH
6.1. Pe3yabTaThl 0CBOCHHS Y4eOHOM THCHHUILINHBI, OVICKALIME ITPOBEPKe
Kontpommpyemsie
KOMIICTCHIIHU Pesynerater 00ydeHus (00beKTH orieHnBaHus) | OCHOBHBIE ITOKa3aTeIN O1cHOYHEIE
(dacTp OIICHKH Pe3yIIbTaTOB cpencTea
KOMITETCHITHH)

1 2 3 4
Criocobex 3HaTh: Crenenp npumeneHus | Ilpaxtuueckoe
MPUMEHSTh HAyYHYI0 KapTHHY MHpa Ha OCHOBE 3HAHUS | MOJYYEHHBIX 3HaHUU | 3aHATHE,
€CTECTBEHHOHAYYH | OCHOBHBIX IMOJOKEHHH, (DM3MYECKHX 3aKOHOB, | JJIA 00bsicHeHus1 | J1abopaTopHbIE
bIC H | METOJIOB €CTECTBEHHBIX HAayK M MaTEMaTHKHU, YCIIOBUH  NPOTEKaHHs | paboThI,
00IeHKEHEPHBIC aJIeKBaTHYIO COBPEMECHHOMY YPOBHIO 3HAHHii ¢busndeckux SABICHUH | KOJUIOKBUYM.
SHaHHS,  METOMBI | yavupvio KapTHHY MDA B NIPUPOJIE U NPUHATHUS | TECTUPOBAHHME.

bl
MaTEeMaTHIECKOTO MPAKTUIECKUX
aHanmm3a " peIIeHIH B
YMmersn: .
MOJICIIUPOBAHHUSA B . | TTIOBCEIHEBHOW KH3HM;
MOJIb30BATHCS 3HAHUSAME OCHOBHBIX ITOJIOKEHHMA
npodeccroHanbHO CrerneHb
. (pM3MUECKUX 3aKOHOB, METOJIOB ECTECTBEHHBIX
W NesITeNbHOCTH; (bopMupoBaHus
HayK M MaTeMaTHKH; .
(OIIK-1); COOCTBEHHOU TO3HIIUN
Baaners:
MO0  OTHOLICHHIO K
- COBPEMEHHBIMHU busnuecKkuMu u o
¢bu3ngeckoit
MaTeMaTHYeCKMMH METOAaMH W  MpHeMaMu
N nHpOpMaLNH,
ONHWCaHUsl HAYYHOW KApTHHBI MHpa Ha OCHOBE .
MOJTy9aeMOM u3

OCHOBHBIX TOJIOKCHHH €CTECTBEHHBIX HayK "
MaT€MaTUuKu

Pa3HbIX UICTOYHHUKOB

6.2 IlIka;1a oueHUBaHUSA IJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUs

IIIxaja ONeHUBAHUSA IVIAHUPYEMBIX Pe3yabTATOB 00y4eHus!
(Texkyuuii u py0oe:KHbII KOHTPOJIb)
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Cemectp

[IIkaima orleHUBaHUSA

0-35 6aioB

36-40 O6amoB

41-55 dayutoB

56-70 6aiuioB

YacTuuHOE noceleHue
ayIUTOPHBIX 3aHATUH.
HeynosnerBopurensHoe
BBITIOJTHCHHE
J1a00paTOPHBIX U
MPaKTHIECKUX PaboT.
[Inoxas moAroToBKa K
OaJTEHO-PEUTHHTOBBIM
MEPOTPHUITHSM.
OOyuaromuiics He
JIOTyCKaeTCsl K
MIPOMEKYTOYHOM
aTTecTaluu

[TonHoe unu
YaCTHYHOE TIOCEIICHIE
ayJIMTOPHBIX 3aHITHI.
YactuuHoe
BBITIOJTHEHHE U 3aINTa
J1a00opaTOPHBIX U
MPaKTUIECKUX PadoT.
Brinonnenue
KOHTPOJILHBIX PadoT,
TECTOBBIX 33JIaHUH,
OTBETHI Ha
KOJUTOKBUYME Ha
OIICHKH

«KYHOBJICTBOPHUTCIIBHO.

ITomroE MIHn
YaCTHYHOE
IOCEIICHHE
ayAUTOPHBIX
3aHITHH.
ITomuoE
BBITIOJTHEHUE U
3aIuTa
J1a00OpaTOPHBIX U
MPaKTHYECKUX
paboT.
Brimonnenue
KOHTpOJ]BHBIX
paboT, TECTOBBIX
3aJIaHAM, OTBETHI
Ha KOJJIOKBIYME
Ha OIICHKHU
«XOPpOTIIOY.

ITonHoe nmocernienue
ayTUTOPHBIX
3aHATHMN.

[Tonnoe
BEITIOJTHEHHE U
3aIuTa
1a00paTOPHBIX U
MPAKTHIECKUX
pabort. BeimonrHeHHe
KOHTPOJIBHBIX padoT,
TECTOBBIX 3aJIaHUH,
OTBETHI Ha
KOJUIOKBUYME Ha
OIICHKH «OTJIHYHOY.

7. Y4yebHO-MeTOAMYECKOE OOecTieueHue TUCHMILINHBI (MO1YJIs1)

DN —

7.1 OcHoBHas1 JIUTEpaTYypa

. Tpopumona T.U. Kypc duzuku. M3a-Bo «Akagemusi». 2012 r. 560 c.
Tpodpumona T.1. CoopHuK 3anau 1o Kypcy ¢usuku. M3a-so «Beicmas mikonay, cepust «/lns

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

3. Bombkenmreitn B.C. COopHHMK 3amad 1o oOumemy Kypcy (GU3HKH.

Mup»,2008r. 328ctp. ISBN: 978-5-86457-235-7 http://lib.kKbsu.ru
4. OOwmas ¢usuka [DIeKTpOoHHBINA pecypc]: yuebHoe mocobue s By3oB / A.H. Bapasa, M.K.
['yoxun, /I.A. UBanoB u np.; nox pexn. B.M. benokonsitoBa - M. : U3narensckuit sjom MOU,
2016. (http://www.studentlibrary.ru/book/ISBN9785383009994.html)
5. "Kypc o6mieit puzuku. OcHoBsl pusuku. T. [. Mexanuka. DIeKTpUIECTBO U MATHETU3M.
Konebanus u BonHbl. BonHOBas ontrka [ DneKTpoHHBIHN pecypc]: Y4eb. mocobue: st By30B. /
Kunrcen A. C., Jlokmun I'. P., OnbxoB O. A.; [lox pen. A.C. Kunrcena. - 2-e 3., ucop. - M. :
OUSMATIIAT, 2007." (http://www.studentlibrary.ru/book/ISBN9785922107532.html)

7.2 JlonoJHUTEJIbHAS JIMTEpaTypa

N3n-Bo «KHMKHBIH

1. ®pum C.D. TumopeBa A.B. Kypc o6meit ¢usuku. B 3-x 1r. T.1. ®usnueckue OCHOBBI
MexaHuku. MonekymsipHas ¢usuka. Konebanus u Bonusl. Mza-so "Jlanp". 2008 r. 13-e uzn.
480 ctp. ISBN:978-5-8114-0662-3.

2. ®pumr C.O. Tumopea A.B. Kypc obmeit ¢usuku. B 3-x 1. T.2.. Dnekrpuueckue u
aneKkTpomMarnernueckue sipnenus. M3a-so "Jlawp". 2008 1. 12-e uzm. 528 ctp. ISBN:978-5-
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7.3 nTepHeT-pecypcesl
1. lib.kbsu.ru
2. www.ph4s.ru
3. www.physbook.ru
4 ObC «KoHCybTaHT CTyEHTa»
8. MaTepuajibHO-TeXHUYECKOe oDecriedeHne TUCIUNINHBI

Jlns peanu3auuu pabodel nIporpaMMbl JUCHUIUIMHBI UMEIOTCS CHIELMaIbHbIE TOMELCHUS
JUISL IPOBEACHUS 3aHATUHN JIEKIIMOHHOIO MU CEMMHAPCKOT0 THUIIA, TPYIIIOBBIX U MHIMBHUIYAJIbHBIX
KOHCYJIbTAllMM, TEKYILEro KOHTPOJSA U NPOMEKYTOYHOW aTTECTALMU, a TAKKE MOMEILEHUs I
CaMOCTOSITENIbHOW pa0OThl M MOMEUICHUS JJISi XpaHEHHs] U MPO(PUIAKTHYECKOTO OOCTyKUBAHHS
obopynoBanus. CrienuaibHble OMELIECHUS YKOMIUIEKTOBAHbI CHELUATU3UPOBAHHON MEOEINbI0 U
TEXHUYECKUMHU CPEACTBA OOYYEHHS, CIYXKAIUMH Uil TpPEJCTaBICHUS HHPOpManuu OOJBIION
ayIUTOPHHU.

JlexuMOHHBIM Kypc no aucuuiuimHe «®u3nka» NPOBOIUTCA B CHELUAIM3UPOBAHHOMU
JEKIMOHHOM ayJqUTOpUU OOOpPYIOBAHHOM MPOEKTOPOM, HOYTOYKOM C 3alMCAHHBIMH Ha HEro
00y4arouMu IporpaMMamMu 1o (u3HKe.

JIaGopaTopHble 3aHATUS IPOBOJATCS B CHIELMATU3UPOBAHHbBIX J1a00paTOPUAX OCHAILEHHBIX
HECKOJIBKUMH JIECITKaMHU JJA0OPaTOPHBIX pabOT, 0XBATHIBAIOIINX BCE pa3aeisl oomei ¢pusuku. [1o
BCEM pa3JielaM HMEIOTCs JIabOpaToOpHbIe MPAKTUKYMBI, /€ OTPAXKEHO COAEp)KaHUE, KpaTkas
TEOpusl, MOPSAJOK BBIIOJHEHUSI pPaOOTHI, KOHTPOJIbHBIE BOINpOCHl. IlpakTHueckue 3aHATHS
IPOBOAATCS B ayJUTOPUM OCHALICHHONM HWHTEPAKTUBHOM JOCKOM, HMMEETCS JIOCTaTOYHOE
KOJIMYECTBO 3a/1aYHUKOB U YUEOHUKOB.

9 OCOBEHHOCTH PEAJIMBALIMU JUCHUIIVIMHBI )11 MHBAJIMAOB U
JIML C OTPAHUYEHHBIMHU BO3MOKHOCTSAMMU 3/10POBbA

JUis CTYACHTOB C OrpAaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pOBBSI CO3JIaHbl CIElHalIbHbIE
YCIIOBHS JUTSI TIOY4EHUsT 00pa3oBaHusl. B 1emsx JOCTYIMHOCTH TOTYYEHHUS BBICIIETO 00pa3oBaHUs
1o oOpa3oBaTeIbHBIM MpPOrpaMMaM MHBAJIUAAMHU U JMIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH
3JI0pOBbsI YHUBEPCUTETOM 00ECTIeUNBACTCS:

1. AnprepHaTHBHas Bepcus opULIMANBHOTO caiiTa B ceTu «VIHTepHeT» 17 caboBUASIIMX;

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

- TNPHUCYTCTBHE ACCHCTEHTA, OKa3bIBAIOLIET0 OO0YYaroLIeMycsi HEOOXOIUMYIO IMOMOIIb,
NyOIMpoBaHUE BCIYX CIPABOYHOM HH(POPMAIMM O PpACIHCAHUHM YYEOHBIX 3aHSATHIA; HaJIMUUE
CPEACTB JUIsl YCWJIEHHS OCTaTOYHOTO 3pEHMs, OpailIeBCKOH KOMIBIOTEPHON TEXHUKH,
BUCOYBEIMYUTENECH, TMpOrpaMM HEBH3YalIbHOTO JOCTyMa K HWHPOPMALUHU, IPOTpaMM-
CHHTE3aTOPOB pEeUd M JIPYruX TEXHUYECKUX CPEJCTB MpueMa-nepesaun yuyeOHoi nHpopmauuu B
JOCTYITHBIX (OpPMax JUIsS CTYJACHTOB C HApYIICHUSIMH 3pEHHS,

- 3aJ1aHMsI JUIS BBITTOJIHEHHSI HA 3K3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM;

- TMCHMEHHBIC 3aJaHUsl BBIIONHSIOTCS Ha OyMare, HAaTUKTOBBIBAIOTCS ACCHCTEHTY
00y4JarmuMcs;

3. JIns WHBANWIOB W JIMII C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI IO CIYXY
(cmabocnplianiue, rIyxue):

- Ha 3a4eTe/’K3aMeHE MPHUCYTCTBYET aCCHUCTECHT, OKA3bIBAIOIINI CTYIEHTY HEOOXOIMMYIO
TEXHUYECKYIO MTOMOIIb C YY€TOM MHIMBUAYAIBHBIX 0COOEHHOCTEH (OH MOMOTaeT 3aHATh pabouee
MECTO, IEPEIBUTATHCS, TPOYUTATh U 0(POPMHUTH 3a/1aHKE, B TOM YHUCIIE 3aIICHIBAs O] IUKTOBKY);

- 3a4eT/7K3aMEH POBOJUTCS B MUCBMEHHOU (hopMe;

4. JIns WHBaIMIOB W JIUI] C OTPAaHUYECHHBIMH BO3MOKHOCTSIMHU 3JIOPOBBS, WMEIOIINX
HapyLIEeHUs. OMOPHO-IBUTATEILHOIO amnmapara, CO3[JaHbl MaTepUalbHO-TEXHUYECKHE YCIOBUS,
o0OecrieunBaroiie BO3MOXXHOCTh OECHpPENsITCTBEHHOIO JOCTyla oOydaroluxcss B yueOHbIe
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NOMEIICHUSI, OOBEKTY IHTAHUs, TyaJeTHbIE M APYrHe ITOMEUICHUS YHHBEPCUTETa, a TaKKe
npeOBbIBaHUS B yKa3aHHBIX MOMENICHUSX (HaJHMYHE PACIIUPEHHBIX ABEPHBIX IPOEMOB, OPYYHEH 1
JPYruX MpUCIOCOOTICHU).

- THMChMCHHBIC 3aJaHus BBIIOJHIIOTCS HA KOMIIBIOTEpE CO CHELUAIH3UPOBAHHBIM
NPOrpaMMHBIM 00€CIICUCHHEM HJIH HaIMKTOBBIBAIOTCS ACCUCTEHTY;

- TI0 JKEJIAHUIO CTYJICHTA YK3aMEH ITPOBOJUTCS B YCTHOU (opme.

OOyyaromyecs: U3 4Kcia JIMI C OrPaHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBbs 00€CIICUCHBI
ANIEKTPOHHBIMU 00Pa30BaTEIbHBIMU pecypcamMu B popMax, aaanTHPOBAHHBIX K OTPaHHMYCHHSIM UX
3JI0POBBSI.
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