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1 Iesau 1 3a1a4H OCBOEHUSI TMCHUTIMHBI

Iean ocBoeHMs IUCUMIUIMHBI (MOIYJIs): SIBIsSETCS co3faHue (yHIAMEHTAIbHOM Oa3bl
3HaHWH, HA OCHOBE KOTOpPOM B JajibHEHIIEM MOXHO pa3BUBaTh Oosee yriyOJeHHOE U
JeTaIU3UPOBAHHOE M3y4YeHHE (U3NYECKUX 3aKOHOB U SIBICHUH B paMKax KypCOB NPHUKIATHON
MEXaHHUKH, OCHOBBI KOHCTPYHPOBAHUS, SJIEKTPOTEXHUKH U AIEKTPOHUKH.

3agaum: chopMUPOBATh y CTYJICHTOB €IMHYIO, CTPOMHYIO, JOTHYECKH HEITPOTUBOPEUUBYIO
Gu3NYECKyI0 KapTUHY OKPY’KaIOILEro HacC MUpa MPUPO/Ibl, CO3JaHUE KOTOPOM MPOUCXOAUT ITyTEM
0000111eHUs] IKCIIEPUMEHTAIBHBIX JaHHBIX U Ha MX OCHOBE MPOMU3BOJUTCS MOCTPOEHUE MOJEICH
HaAOJII0JITaEMBIX SBJIEHUH, CO CTPOTMM OOOCHOBAaHUEM MPHUOIMKEHUH U PaMOK, B KOTOPBIX ITH
MOJENU JEUCTBYIOT.

2 Mecro qucuuminnsl B ctpykrype OIIOITI BO

JucuumnuHa oTHOCcUTCA K 0a30oBoil yactu yueOHoro mnukia — bl Ilpu usyuenuit kypca
oOuieil (u3uKHU, CTYJIEHT JOJDKEH CBOOOAHO BJIAJETh B IEPBYID OYepe/lb MaTeMaTHUYECKUM
anmaparoM. YMeTb pellaTh KBaJpaTHble, MHTErpajbHble U AudQepeHnnanbHble ypaBHEHUS,
HEPAaBEHCTBA, TEOMETPUUYECKUE 3a]Ja4l, TPUTOHOMETPUUYECKUE BBIPAKECHHUS.

B kypce oOuieil ¢u3uku BBOJATCS OCHOBHBIE MOHSATHUS U 3aKOHBI, KOTOPbIE SIBIISIOTCS
(GyHIaMEHTOM MpU OCBOCHMM MHOTHMX IUCLUIUIMH, KaK €CTECTBEHHOHAyYHOTO LUKJA, TaK U
npodeccuoHangbHoro 1ukia. OcBoeHne (U3MKM HEOOXOIMMO Kak IpeIecTBYOMmee JUIs
CJIEIYIOIIMX JUCLUHUIUINH: MPUKIIaJHAs] MEXaHUKa, OCHOBBI JIEKTPOTEXHUKHU U 3JICKTPOHUKHU U T.JI.

3 TpeOoBaHus K pe3yJbTaTaM OCBOCHHS COMEPKAHUA TUCHUIIHHbBI

[Ipouecc u3yueHus: TUCUUILIMHBI HampaBlieH Ha (OPMUPOBAHUE JIEMEHTOB CIIETYIOIIMX
komnereHmi B coorserctBur ¢ @PI'OC BO u OIIOII BO no nanHOMY HaIlpaBJIEHUIO OATOTOBKHU
(cIenanbHOCTH):

CIOCOOHOCTBIO TMPEACTABIATh aJEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAaHMH Hay4yHYIO
KapTUHY MUpa Ha OCHOBE 3HaHMsI OCHOBHBIX IOJIOKEHUH, 3aKOHOB U METO/I0B €CTECTBEHHBIX HaYK
u marematuku (OITK-1).

B pe3ynbrare ocBO€HUS AUCHUIIIIMHBI 00yUYatOLIUICS JTOJKEH:

3HaTh:

CTpyKTypy CaMOCO3HaHUs, €r0 POJib B KU3HEAESITEIbHOCTH JTUUYHOCTH.

Bunel caMoolieHKH, YpPOBHU NMPUTSA3aHUN, UX BIUSHUS HA pe3ylbTaT 00pa30BaTeIbHOM,
npodecCUOHATBLHOMN 1eATENIHOCTH.

Oransl Mpo(eccuoHAIBHOTO CTAHOBJICHHS TUYHOCTH

Ymern:

CaMoCTOSATETPHO OLEHHMBATh pOJb HOBBIX 3HAHMI, HABBIKOB M KOMIIETEHLUHHA B
oOpa3oBaresbHOU, TPO(hECCHOHATEHOM TSI TEIIbHOCTH.

[InanupoBaTh M OCYILIECTBISATH CBOKO JAESATENBHOCTh C YUETOM pE3yJbTATOB AHAIIN3A,
OLICHMBATh W TIPOTHO3UPOBATH IOCIEACTBHMS CBOEH COLUMANbHOM M MpodeccrnoHalIbHOMN
JeATEIbHOCTH.

Bnanern: .HaBbikamMu 1oO3HaBaTeabHOW M y4yeOHOW JI€ATENbHOCTH, HABbIKAMU
paszpelrieHus mpooem.

HaBbikaMu moucka METOJOB pPELICHUS MPaKTUYECKUX 3a7ad, MPUMEHEHMIO Pa3IMYHBIX
METOJOB IMO3HAHUSI.

dopmamu U METOJJaMU CaMOOOY4EHHS U CAMOKOHTPOJIS

4 Conep:xanue ¥ CTPYKTYpa AMCUMIIMHBI (MOLYJI51)

4.1 Conep:xaHnue pa3ie/ioB M CHUILTHHbBI

ConeprxaHue pasaeina dopmupyemas dopma
No HaumenoBanue Acp pasit PMHPY P
KOMIIETEHIIUS TEKyLIErO
pasnena pasnena
KOHTPOJIS
1 Mexanuka OJIEMEHTEI KHHEMaTUKHA OIIK-1 JIP, K, T, PK
b 9 2
MOCTYNaTeIbHOT'O u
BpaIllaTeJIbHOTO JABUKEHHS,




JnHamuka TOYKH 51
MOCTYTNATEIbHOIO JBUKEHUS
TBEPJOTO Tena. 3aKOHBI
COXpaHEHUS.
Jnnamuka BpaIaTeIbHOTO
JBUKEHUSI TBEPJIOTO Tea
Hewunepunansubie CHUCTEMBI
oTcuera
MexaHuka )KHIKOCTEN
Mexanuueckue — KonebaHus U
BOJTHBI
DJIEMEHTHl CHEUaIbHOU TEOpUU
OTHOCHUTEILHOCTH.
MonekynspHas | MonekynsipHO-KMHETUYECKas OIIK-1 JIP,K, T, PK
¢buzuka u TEOPHsI UICATTbHBIX Ta30B.
TepMmoarHamMuka | OCHOBBI TEPMOAMHAMUKU
PeanbHple  Ta3bpl, KUAKOCTH W
TBEpJIbIC TENA.
DJIEKTPUYECTBO | DIIEKTPOCTaTUKA OIIK-1 JIP, K, T, PK
A MarHeTU3M. [ToCcTOAHHBIN 3JIEKTPUYECKHI TOK.
Toxk B cpenax.
MarnuTtHoe 1ojieé B BaKyyMe€ U B
BEILECTBE.
OcHoBbl Teopuum MakcBemia Jyis
3JIEKTPOMArHUTHOIO MOJIS.
DNEeKTpOMarHuTHhIE KOJeOaHUs U
BOJIHBI. IlepemeHHBII
JJEKTPUUYECKUHN TOK.
OnTHka. I'eomerpuueckas OIITHKA, OIIK-1 JIP, K, T, PK
doromerpus
BonHoBas onTuka.
KBanTOBas onrtuka.
OneMeHTHI dusnka aTtoma. KBanToBas OIIK-1 JIP, K, T, PK
aTOMHOM U ¢dusuka.
SIICPHOM DOJIEeMEHTHl SIIEpHON  (PU3UKU |
buzuku (U3MKH DJIEMEHTAPHBIX YaCTHIL.

B rpade 4 mnpuBomsaTcs mnmaHupyembie (HOPMBI

TCKYHICTO KOHTPOJIA:

3aInTa

naboparopHoii pabotsl (JIP), BeimonHenue kypcosoro npoekra (KII), kypcosoii padots! (KP),
pacueTHo-rpaduueckoro 3amanus (PI'3), nomamuero 3aganus (/13) nanmucanue pedepara (P),
acce (D), komnokBuyM (K), pydexusiii koaTposs (PK), Tectuposanue (T) u T.11.

4.2 CTPpyKTYypa IMCUMILINHBI

OO01mast TpyJ0eMKOCTb AUCIUILTHHBI COCTABIsICT 8 3aueTHbIX equHull ( 288 yacoB)

TpynoemkocTs
Bun paGotsr 4acoB
01]0)
lcem. | 2cem.
O011as TPYA10€eMKOCTh 180 108
AynuTopHas (KOHTAKTHas) padora: 51 75
Jlexyuu (J1) 34 30
Ilpakmuueckue sanamus (113) 30




TpynoemkocTs
Bun paboTbt 4acoB
(0]]0)
Jlabopamopuwie pabomut (JIP) 17 15
CamocrositesbHas padora (CP): 129 6
CaMOCTOSATEIbHOC U3YYCHUE PA3/ICIIOB 30 2
CamononroroBka (mpopaboTka v MOBTOPEHHE JEKIIMOHHOTO MaTepHana u
MaTtepuaia y4eOHHUKOB U y4eOHBIX TOCOOUIA, TOATOTOBKA K JJAOOPAaTOPHBIM U 60 2
MPAKTUYECKUM 3aHITHSIM, KOJUIOKBUYMaM, pyOeXHOMY KOHTPOJIIIO U T.1.),
PI'P 30 2
KonTtposs (mpuem 3ayera) 9
Kountpoan 27
Bua uToroBoro KOHTpoOJIs (3a4eT, IK3aMeH)
3a4eT | HK3aMeH

4.3 JlabopaTopHbie padoThI

No
JIP HaunmenoBanue 1abopatopHbix paboT
1 3
L H3ydenne 3aKOHOB paBHOYCKOPEHHOTO JIBM)KEHUS I BTOPOTO 3akoHa HproToHa Ha
MaiuHe ATByza.
5 OnpeneneHne CKOPOCTH IBUKEHUS ITyJIH METOZOM OaNTUCTUYECKOI0 MasiTHUKA.
3 W3y4yeHre OCHOBHOTO 3aKOHA JMHAMUKH BPAIaTeIbHOTO JTBHUKCHHUSI.
4 Omnpenenenye MOIYJIS FOHTA IO U3TUOY CTEPIKHS.
5 OmnpeneneHre MOMEHTA HHEPITUH MAaXOBOTO KOJIeCa M CHIIBI TPEHHUS B OTTOPE
6 OnpeneneHre MOMEHTA HHEPIIMH TeJIa METOI0M KPYTUJIbHBIX KOJICOaHUH.
v Omnpenenenne KodhGUITUEHTA KECTKOCTH MPY>KUHBI CTATUCTHYECKUM U TUHAMUYECKUM
METOIAMH.
8 Omnpenenenne TepMUIECKOTO KO PHUIMeHTa JaBICHHUS BO3yXa IMPU TOMOIITH
BO3AYIIHOTO TEPMOMETPa
9 Omnpenenenre MIOTHOCTH KUJIKOCTEH M KOHIIEHTPALMK PACTBOPA C TOMOIIBIO
TUKHOMETPA
10 Omnpenenenre BIaKHOCTH BO3/IyXa
1 Onpenenenue ko3 duinerTa IMHEHHOTO pacIIuPEHUs TBEPABIX Tell.
Omnpenenenre OTHOUICHHUS TETFIOEMKOCTH TIPU TIOCTOSIHHOM JIaBJICHUU K TETIJIOEMKOCTH
12 npu nocrostiHoM o6beme (y =C /Cv ) metonom Knemana-/lesopma
13 Omnpenenenne MOISIPHON MacChl BO3IyXa.
14 HccnenoBanue 3J€KTPOCTATHUECKOTO MO METOJIOM AJIEKTPOCTATUYECKOM BaHHBI.
15 Onpenenenue uncna apanes U 3apsaa HIEKTPOHA.




16 N3mepenue conpoTUBIECHUH C IOMOLIBIO MOCTa Y UTCTOHA.

17 I/IBY‘IGHI/IG 3aBUCHUMOCTHU COMPOTHUBJIICHUSA MCTAJIJIOB OT TCMIICPATYPHI.

18 UccnenoBanue 3akOHOMEPHOCTEN TEPMOIIIEKTPOHHON IMUCCHH.

19 N3y4eHne nepexoaHbIX IPOLECCOB MPU 3aMbIKaHUU U Pa3MbIKaHUU LIETIH.

20 Omnpenenenre rOPU30HTAIBLHON COCTABISIONIEH HAMPSKEHHOCTH MAarHUTHOTO TOJIS
3eMJIN.

21 W3y4enue norynpoBOJIHUKOBOTO AMO/A U MOTYTPOBOJHUKOBBIX TPUOOPOB.
Omnpenenenre rIaBHOTO (POKYCHOTO paccesiHusl COOMPAIOILEH U pacCEUBAIOLIEH JIMH3.

22

23 Omnpenenenue cuibl cBETa OTOMETPOM.

o4 W3ydenue saBneHus HHTEPHEPEHIINH CBETa C TIOMOIIBIO KOJIEI] HhIOTOHA

25 I/ICCJIGI[OBaHI/Ie OINITUYCCKH AKTHUBHBIX BCUICCTB CAXapuUMETPOM.

26 HccnenoBanue CTpyKTypbl KPUCTAIIOB J1a3€PHBIM U3IYyYEHUEM.

27 N3yyeHnue 3aK0Ha OCBEIIEHHOCTH

28 HccnenoBanue qudpakiiuy cBeTa ¢ MOMOILBIO ONITHYECKOI CKaMbU

29 Nzyuenue BHemHero Gororddexra

30 HccnenoBanue CrieKTPOB MCITYCKaHUS U TOIJIOIIEHUS CIIEKTPOCKOIIOM

31 Ucnons3zoBanue cuerunka I eitrepa-Mrosuiepa 1uist U3y4eHHs ©30ToIa OepuiuIns

4.4 IlpakTH4eckue 3aHATHA (CEMHHAPDI)

Ne
- Tema
3
1 | D7eMeHThI KUHEMATHKH. JIAHAMUKA OCTYTATENBLHOTO JABHKEHUA. CHIIbI HHEPLUH.
2 DHepreTUYecKre XapaKTepUCTUKH MEXaHUYECKOH cUCTeMbl. 3aKOHBI COXPAHEHUs B MEXaHUKE.
3 | MexaHuka TBEpIOro Tena.
4 | Mexanuueckue KojeOaHus U BOJHBI.
5 | DneMeHThl MeXaHUKHU SKUKOCTEH
6 | DIEMEHTBI PENATUBUCTCKON MEXAHUKH.
7 | MonekynapHO-KUHETHYECKAs: TEOPUsI MIEATIBHBIX Ia30B
g | OCHOBBI TEPMOIMHAMHUKH
g | PeanbHble rasel, JKUIKOCTU U TBEP/BIE TENA
10 | DnekTpocraTHka.




- Tema
11 | [locTOsIHHBIM 3JIEKTPUIECKHI TOK.
12 | DnexkTpoMarHuTHas UHAYKIMS. DJIEMEHThl TeOpuu MakcBeia s 3JIEKTPOMAarHUTHOTO MOJIS.
13 DneKTpOMarHuTHbIE KOJeOaHus U BOJIHBL. [lepeMeHHbIN 37IeKTPUYECKUM TOK.
OJIEMEHTHI CIENMAIbHON TEOPUU OTHOCUTEIbHOCTH
14 | DnemMeHTBl TeoMeTpUYeCcKoi onTHKU. BoiHoBas onTuka.
15 | KBanToBas npupona uzinydyeHusl.
16 | DneMeHTa aTOMHOl U KBaHTOBOH (U3HKH.
17 | DEMEHTHI AIEPHON PUBUKH.




4.5 CamocTosiTeIbHOE H3Y4YeHHEe Pa3/iesIoB AU CHUIIMHBI

Ne
- Bormnpocsl, BBIHOCUMBIE Ha CAMOCTOSITEIbHOE U3yUECHHE
1 2
1 Mexannueckoe aBrxenre. OTHOCUTENBHOCTE ABMKEeHUs. CHUcTeMa OTcUeTa.
Koopnunatraast u BekTopHasi popma onucaHusi IBHKEHUSI.

2 PeaktuBHOE nBH>KeHUE. KocMuyeckne CKOpocTu

3 I'upockomsl. [IpuMeHeHne THPOCKONIOB B HABUTALIUU

4 3ByKOBBIE BOJIHBI. YIIbTpa3BykK. MuppaszByk. Dddexrt Homrepa

5 Heunepuuansueie cuctembl orcyeta. Cuiibl HHEPIUU

6 OnpeneneHre NOCTOSTHHOM ABOTaipo

7 JnuHa cBoO0AHOTO Ipobera MOJIEKYJIbI i CPEIHEE YHCIIO CTOJIKHOBEHUH

8 BryTpeHHsIs sHeprus peanbHOro rasa.

9 Dddext Jxoynsa-Tomcona. CxkeHHE Ta30B

10 | MaBnenue mox M30THYTOM MOBEPXHOCTHIO )KuakocTu. @Popmyna Jlamnaca. Kanunnspasie
SIBJICHUS

11 JledexTsl B KpucTaiax

12
CyOnumarius, IiiaBjIeHUe U KPUCTAILTU3AIUS TBEPBIX Tell. AMOp(HBIC Tena

13 1o M

bIT MIWITUKEHA 110 OTPEISTICHUIO 3apsi/ia dJIEKTPOHA

14 | Pacyer HampsHKEHHOCTH DJJIGKTPUUECKOTO TIOJISI HA OCH  JUIIONST W Ha TPSIMOU
MEePHEHIUKYISPHOU OCU AUIMOJI.

15 | [Ipumenenue Tteopembl [aycca mans pacueTa HANPsSHKEHHOCTH TOJS PaBHOMEPHO
3apsOKEHHON  c(pepryeckor TMOBEPXHOCTH, PABHOMEPHO 3apsHKEHHOTO OECKOHEYHOTO
HWIHHIIPA.

16 | CerHeTOANEKTPUKH, UX CBOHCTBA M MPUMEHEHHE.

17 | ConpoTuBieHrne TPOBOJHUKOB M WX COCIWHEHHE. 3aBUCHUMOCTH COMPOTHUBIICHUS
MIPOBOJIHUKOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

18 | Peoxopanblit MOCT YUHCTOHA.

19 | KoadduiueHT moine3Horo 1eiHCTBUS HCTOYHHKA TOKA.

20 | PaGora BbIXO/AA AIEKTPOHOB U3 METALIOB. TepMoaneKTpoHHas amuccHs. KoHtakTHas
Pa3HOCTh MOTEHITUATIOB. TePMOAIEKTPUUECKHUE SBJICHUS U UX IPUMEHEHHE.

21 | [TomynpoBOAHUKOBBIN IUOMA, TPUOM, TPAH3UCTOP UHTETPATIbHBIE CXEMBL..

22 | Bumbl caMOCTOSITENIBHOTO Ta30BOTO pa3psijaa. Theromuii, yroBoi, UCKpPOBOM U TyrOBOM
paspsabl.

23 | Ddodexr Xomna.




24 | YckopuTenu 3apspKeHHBIX YacTHIL.

25 | Jlna- u mapamarsetu3m. @eppoMarHeTUKH U UX CBOMCTBA.

26 | Tok npu 3aMBbIKaHWUU U Pa3MbIKAHUH IICTIH.

27 | Onpenenenue yAeabHOTO 3aps/aa MOJIOKUTENBHBIX HOHOB. Macc — crieKTporpagsl.

28 | Texauyeckure MPUMEHEHHUS AIICKTPOIIH3A.

29 | OnTuyeckue nmpuOOpsl. AGeppari ONTUYECKUX CUCTEM.

30 | Ombitel ®u30 u MaiikenbCoHa 1O OMPEEICHHIO CKOPOCTH CBETA.

31 | Meroasl HabmroneHus nHTEpdepeHnru ceera. [lpumenenne nuTepdepeHIn cBeTa.

32 | Bunbl JIOMHHECLIEHITNH.

5 OIIeHO‘lHLIe cpeacrea IJislt TEKYIIEro KOHTPOJIA yClI€BAEMOCTH U HpOMe)l(yTO‘lHOﬁ
aTrecralumn

@opMBl KOHTPOJS TEKYIIHUX, IPOMEXKYTOUHBIX M HTOTOBBIX 3HAHUM CTYJEHTOB IIO
JUCLUIUIMHE ONPENEIIAIOTC B COOTBETCTBUU C Y4eOHBIM IUIaHOM 00pa30BaTEIbHOM MPOrpaMMbl U
B COOTBETCTBUM C JedcTByromuM IlonokeHneM o OanbHO - PEUTHMHIOBOM CHUCTEME OLICHKHU
ycneBaeMocTu ctyieHToB KBI'Y.

Ot oOyuaromuxcst TpeOyercs MOCEIIeHNEe 3aHATHH, BBIIOJIHEHUE J1ab0paTOpHBIX padoT,
3HAKOMCTBO C PEKOMEHOBAHHOM JINTEPATYPOH.

[Ipu arrectammu 00yYaArOIIUXCS OIEHUBACTCS KadeCcTBO pabOThI Ha 3aHATHSAX (YMEHUE
BECTH JIUCKYCCHIO, CHOCOOHOCTh 4YE€TKO M EMKO (OpPMYJIMpPOBaTh CBOM MBICIH), YpPOBEHb
MOJFOTOBKU K CaMOCTOSITEIbHON JEATEIbHOCTH, KaUECTBO BBIIOJIHEHUS 3aJaHUN (IIpe3eHTalui,
JIOKJIa/10B, BBITIOJHEHUE JTAOOPAaTOPHBIX padoT u 1Ip.).

OO0pa3upbl 3a1aHul K 1200paTOPHBIX padoT

N3YYEHME 3AKOHOB PABHOYCKOPEHHOI'O IBMXXEHMA 1 BTOPOI'O
3AKOHA HbIOTOHA HA MAUIIMHE ATBYJIA

HepaBHOMepHOE IBMXKEHHE, IPU KOTOPOM CKOPOCTb M3MEHSETCSI BO BPEMEHH IO
JUHEHHOMY  3aKOHy, IIPMHATO Ha3blBaTh  pPABHONEPEMEHHBIM. BennuuHOM,
XapakTepu3yroIeld ObICTPOTY H3MEHEHHs CKOpPOCTH [0 YHCIEHHOMY 3HA4Y€HHMIO,
aBnsgercs yckopenue. llepass dwactb paOOTBI MOCBAILEHA W3YYEHHIO 3aKOHOB
PaBHOYCKOPDEHHOTO [BIKCHHMS Ha MallMHe ATBYJa U ONPEIEICHHIO YCKOPEHHUS.
[lenpto BTOpOHl YacTu pabOTHI SBISIETCS MpPOBEpPKa BTOPOro 3akoHa HproToHa

—
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a=— |. [IpoBoautcst 00paboTKa pe3yIbTaTOB IKCIIEPUMEHTA.
m

KoHTpoabHbIE BOIPOCH! K IaHHOMW J1ab0paTopHoOii padore:
1) Cdopmynupoath 3akoHbI Hpl0TOHA.
2) Ilonstue 0 MaTepHaaIbHOMN TOUKE.
3) Ilyth 1 nepememieHre. CKOPOCTb, €€ BETMYMHA U HATIPaBIICHHE.
4) VYckopeHue. 3aKOHbI Iy TH JIJISI PABHOYCKOPEHHOTO i PABHOMEPHOTO JIBIIKCHUSL.
5) Or xakux (paKTOpOB 3aBUCHUT YCKOpEHHE?
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N3YYEHUE OCHOBHOI'O 3AKOHA IMHAMUKH BPAIITATEJIbBHOI'O
JABMOKEHWA

MOMEHT WHEepUMH BpalIAIOIIErocs Tela MOXHO CBECTH K H3MEPEHHIO
JCHCTBYIOIIET0 Ha TEJIO0 MOMEHTa CWJIBI U COOOIIEHHOMY 3TOMY TeIy
YTJI0BOTO YCKOpeHwus. [ u3MepeHus: 3TUX BETUYHUH MPUMEHSIOT MasiTHUK
O6ep0Oexka. [IpoBepka OCHOBHOTO 3aKOHA JMHAMHUKH TSI BPAIIAFOIINXCS TEI
OCyILECTBIIsICTCST  TpeMs  cnocoOamu.  PesynbraThl — 3KclepUMeEHTa
oOpabaTtsiBatoTcss MeTooM CThIOJICHTA.
KoHTponbHbIe BOMPOCH! K JaHHOU J1a00paTOpHOi paboTe:
1) Mowmenrt cuibl. [T1e4o cuiibl. MOMEHT HHEPIHH TBEPIOTO TEIa.

2) OCHOBHO#1 3aKOH JIMHAMHKH BPAIaTEIIbHOTO JBHKCHHUSL.
3) Yemy paBHa cWia HATSHKCHHS HUTH?
4) BsiBecTH BpalllaTeJIbHBIH MOMEHT CHJIBI B JJAHHOU padoTe.
5) 3akoH COXpaHEHHs] MOMEHTa UMITYJIbCa.
6) BbIBeCTM MOMEHT WHEPIIMH CTEPXKHS JUIsI OCH BPAIICHUS, MPOXOMAAIICH depe3 LEHTP

Macc.

OINPEAEJIEHME MOAYJIA FOHI'A T10 U3I'BY CTEPXHA

[lenbto naHHOM pabOTHl SBISETCS HM3yUEHUE YIPYrux JedopManuil u
OCHOBHOI'O 3aKOHa Juif 3Toro Bujaa nedopmanuii—3akona ['yka. CTyaeHThI
onpezaensoT MoayJib FOHra j11s ABYX cTepKHEH, CAeNaHHBIX U3 Pa3IndHbIX

MaTepUajJoB METOJIOM HW3ruba CTEepXHs, MOJIOKEHHOTO Ha JIB€ Omophel. B
paboTe WuCHOJB3yeTCsl HMHAMKATOp MayblX mnepemernenuit.  HailigenHoe
3HaYeHUE MOMYJIS YIIPYTOCTH CPABHUBAETCS C ATAIOHHBIM 3HAYCHHEM.
KoHTponbHbIEe BONPOCH! K JaHHOU J1abopaTOpHO paboTe:

1) Yro massiBaercs medopmarmein? Kakue Buabl aedopmarmii

cymectByoT? Ilo kakoMy TmpHW3HaKy Tenla MAENsATCS Ha
yOpyTue u Heynpyrue?

2) KaxkoB ¢usnueckuii cmbica Mmoayiist FOnra?
3) Yemy paBeH MOMEHT HHEPIIUH CTEPKHS (BBIBECTH HOPMYITY).
4) CdopmynupoBath 3aKoH ['yKa 11 OCHOBHBIX BHJIOB JehopMaruu.
5) Jlmarpamma pactspkeruss. OCHOBHbIE MEXaHUYECKHE CBOWCTBA TBEPIOTO Tela.

OIMPEAEJEHME MOMEHTA MHEPLIMN MAXOBOI'O KOJIECA U CUJIbI TPEHUSA
B OIIOPE

MoOMEHT HMHEpIMU MaXxOBOTO KOJieCa U CHIIy TPEHHUS B OIOpE
MO>KHO HalTH MpHU MOMOIIN MpUOOpa, COCTOSIIETO U3 MaXOBOTO
KoJeca, HAaca)KeHHOro Ha Bajl. Bam ycraHoBieH Ha
[IApUKOMOIIINITHUKAX. B paboTe u3yuyaeTcss OCHOBHOW 3aKOH
JMHAMUKHU BpaIIaTeIbHOTO JIBUXKEHUS.

KoHTpoILHBEIE BOIIPOCH! K JIAHHOM J'Ia6ODaTODHOI\/'I pa60Te:

1) Or yero 3aBUCHUT MOMEHT MHEPITUH BPAIIAIOIEHCS CHCTEMBI?

11



2) BeiBectu Qopmyny s pacdyeta MOMEHTa HMHEPIUMH OJHOPOIHOTO IUCKa
OTHOCUTENILHO OCH, MEPIEHIUKYISIPHON K MIOCKOCTH IUCKA U MPOXOAAIIEH uepe3
€ro IeHTp.

3) BsiBox pacueTHO# (HOPMYJIBL.

4) Cua tpenus. TpeHUe MOKOSI, CKOJIbXCHUS U KQuCHHUSI.
5) Kunernueckasi SHEpPrus BpalaroIerocs Teia.

OIPEAEJIEHME MOMEHTA MHEPIINM TEJIA METOAOM
KPYTUJIbHBIX KOJIEBAHU

B nmannoii pabore wu3yuaeTcs OCHOBHas (U3MYECKas BEIMYMHA, XapaKTepHU3yroIIas
CBOWCTBa TBEPJAOI0 Teja MpH BpallaTeIbHOM JABMKEHHUM — MOMEHT uHepiuu. OQHUM U3
METOJI0B 3KCIIEPUMEHTAJIBLHOTO OIpEAEeHUs] MOMEHTAa MHEPLUH Teljla SBIISIETCS METOJ
KPYTWJIBHBIX KOJIeOaHU, KOTOPBII HCIOIb3yeTCsl B paboTe.
MoOMEeHT UHEPIMH BBIYUCIISIETCS JUIsl Pa3HbIX MOJIO0XKEHUH Tpy3a U IpoBOAUTCS 00paboTKa
pE3yJIbTaTOB U3MEPEHUH.
KoHTponbHble BONPOCH! K JaHHOH J1abopaTOpHOM paboTe:
1) HanmcaTh OCHOBHOI 3aKOH AMHAMHKHU BPAIIATEIBHOTO IBHKCHUSI.
2) CoopmynupoBaTh M HAlUCaTh, YTO TAKOE MOMEHT WHEPIMH, MOMEHT
CHJIBI.
3) Uto Ha3bIBaeTCS MOIYJIEM KpydeHHs?
4) Teopema llITeiinepa, BEIBOI (POPMYJIBL.
5) Uemy paBeH MOMEHT HMHEPIMU CTEPXKHS OTHOCHTEIBHO OCH, MEPHCHIUKYJISIPHOMI
CTEPIKHIO, IPOXOASILIEH Yepe3 HEHTP TskecTU? Yepes KoHel CTepKHA?

OINPEAEJIEHME KOOOOUIIMEHTA XECTKOCTU ITPYKMHBI
CTATUYECKUM N JTUHAMUWYECKUM METOJJAMU

3amavyeil paOoThl SBNSETCS O3HAKOMJIEHHE C MPOCTEHIIMM  CllydaeM

COOCTBEHHBIX  TapMOHHMYECKMX  Konebanmid.  M3ywarorcss — kosneGaHUsS

MPYKUHHOTO MAasTHUKA, KOTOPbIE MOXHO CUMTATh HeE3aTyXarolIHMMH.

i VYcTaHOBKa COCTOUT U3 OMOPBI, HA KOTOPOU YKPEIJIEHBI Pa3InUYHbIE MPYKUHBI.

Croiika cHaOxkeHa mmkamoi. Pabora cocTOMT W3 JABYX YIPaKHEHHM:

OTIpe/IeNIEHUE KECTKOCTHU MPYKUHBI CTATUYECKUM U JUHAMUYECKUM METO/IAMHU.

B konme paboTel cpaBHUBAIOTCS KOI(PPHUIIMEHTHI KECTKOCTH, MOTy4YeHHBIE

pa3HbIMH METO/IaMHU.

KoHTponbHble BONPOCH K JaHHOH J1a0opaTOpHOii paboTe:

1) Kako# BuJ MMeeT ypaBHEHHE JIBUKCHUSI ITPU TAPMOHUYECKOM KoJIeOaHUM?

2) Kakue  KkoyseOaHUs  CHCTEMBbI  HA3bIBAIOTCS  COOCTBCHHBIMH WM KakKue
BBIHYKJICHHBIMU ?

3) CkopocTh U YCKOpEHHE KOJIe0aTeIbHON CHCTEMBI.

4) Yemy paBHA NOJHAS SHEPTUs KOJIEOATEIEHON CUCTEMBbI?

5) BbuHCIMTH 1O TOJYYCHHBIM JaHHBIM H3MepeHHui (asy ot COOCTBEHHBIX
KoJIEOaHUH MPYKMHHOTO MasTHUKA W CMEIEHHe Tpy3a X 4epe3 3 ¢ OT Hayaia
oTcyeTa BPEMEHHU.

6) Yro Ttakoe pe3oHaHC?
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OINTPEAEJIEHUE KOSODOUILIMEHTA BA3KOCTU XXUAKOCTU METO/IOM CTOKCA

s onpenenenust ko3¢ uIMeHTa BI3KOCTH MpeylaraeTcsi Ucnob3oBaTh MeTo] CTokca,
KOTOPBII OCHOBaH Ha JBW)KEHUH Tela cheprueckoil GopMBI B UCCIETYEMON KUIKOCTH
(rmuuepuH W KactopoBoe Macio). i nmaHHOW paboTel mpoBoauTcs 00paboTKa
U3MEPEeHUH U TIONyYeHHbIE 3HA4eHUs KOI(pQHUIMEHTAa BI3KOCTH CPAaBHHUBAIOTCS C
TaOJIMYHBIMU 3HAYEHUSIMH.
KoHTpobHbIE BOIIPOCH! K AAHHOMW J1a00paTOpHOii padore:
1) ®opmyna HeroToHa [is BSI3KOCTH.
2) Kosdodumment Bsiskoctr. U3HUECKHil CMBICT KOAPPHUIIMEHTA BI3KOCTH.
3) EnuHUIbI U3MEPEHHS BSI3KOCTH.
4) Meton Crokca. BeiBos pacyeTHoit (hOpMyJIbL.
5) Mertonasl onpenencHust KO3GGHUIUCHTA BI3KOCTH.

OINPEAEJIEHME TEPMUYECKOI'O KOO®DOUINEHTA JABJIEHUA BO3Y XA TTPU
oMo BO3AYIIHOI'O TEPMOMETPA

Pabora mocBsiieHa H3yYEHHIO CBOWCTB MJEAJIBHOIO ra3a, a Takke
MO3BOJIICT HAMTH TEepPMUYECKHH KO3()(UIMEHT MaBIeHUS BO3IyXa
CryneHThI Takke JOJDKHBI I03HAKOMUTBCS C YCTPOHCTBOM BO3LYILIHOTO
TEPMOMETPA, € MOMOILBIO KOTOPOrO MPOU3BOAUTCS U3MEPEHHUE JTaHHOU
BEJIMYUHBI.

KoHTposbHbIE BOIIPOCH! K AAHHOMW 1a00paTOpHOii padore:

1) Kakoi#i ra3 Ha3zpiBaeTcs U€aabHbIM?

2) N3omporieccsl, UX YpaBHEHUS U IpaduKy.

3) Uro Ha3bIBaeTcd TEPMHUUECKUM KO3(Q(UIMEHTOM AABIEHHS, KaKOB
ero gpusnueckuii cMpIc?

4) KakoB npuHIMI paboTel MaHOMETpa?

5) KakoB MonekyIIpHO-KUHETUYECKUN CMBICIT AaBIICHHUS U a0COIIOTHON TeMIepaTyphl?

OITPEJEJIEHUE KODOOUITUEHTA JIMHEMHOI'O
PACIIMPEHUSA TBEP/IBIX TEJI

W3BecTHO, YTO NpU HarpeBaHUM Tejla YBEIMYUBAIOT
CBOI 00BEM, T.€. IPOUCXOIUT TEIUIOBOE PACLIMPEHUE.
OTO CBUIETEIBCTBYET O TOM, YTO C YBEIMYEHUEM
TEMIIEpPATypbl CPEJAHUE PACCTOSIHUS MEXIYy aTOMaMH,
MOJIEKyJIJaMH, HOHaMH BO3pPacTalOT. ITO SIBJICHUE
MO>KHO OOBSICHUTH MCXOJIS1 U3 B3aMMO/ICHCTBHSI YaCTHII
Tena Apyr ¢ Japyrom. KosmdecTBeHHO TemaoBoe
paciypeHue MIPUHSTO XapaKTepu30BaTh
KO3 PHUIMEHTOM JTMHEHHOTO PACHIMPEHUs O, KOTOPBIH
W BBIYUCISETCS B JaHHOM pabore s JABYX

METAUTHYECKUX CTEPKHEM.
KoHTponbHEIE BOIIPOCHI K JJaHHOH J1a00paTopHOil pabore:

1) Yro HaszsiBaeTcs KO3GGUIIHEHTOM JTMHEHHOTO (00BEMHOT0) pacIupeHus?

2) U3oOpasute rpaduuecku 3aBUCUMOCTh MOTCHIUAIBHOW SHEPTHHA B3aUMOICHCTBHS
JIBYX YaCTHII OT PACCTOSHUS MEX/ITy HUMHU.

3) Ipoananusupyiite GU3MYCCKYIO IPUIMHY TEIUIOBOTO PACHIUPEHUS TBEPIBIX TEI.
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4) B uem BbIpaxkaeTcs aHU30TPONHUs (HU3NYECKUX CBOWCTB TBEPIBIX TEJ, KAKOBBI €€
IPUYUHBI?
OINPEAEJIEHME OTHOINEHWA TEIUNIOEMKOCTU ITPU ITIOCTOAHHOM
JABJIEHMUA K TEIDIOEMKOCTH ITPU ITOCTOAHHOM OB BEME METOZIOM
KIIEMAHA-JIE3OPMA

OnHa U3 caMbIX BaKHBIX PabOT, OTHOCSIIASCS K
tepmoarHamMuke. OHa TMOCBSIIEHA U3YYEHUIO
MEpBOr0 3aKOHAa TEPMOJMHAMHUKH, a TaKKe
u3onporeccaM. B OCHOBE [JaHHOW OIBITHOMU
YCTaHOBKH JIeKaTt TpU H30MpoIecca:
M30TEePMUYECKUHN, anuabaTHBII W H30XOPHBIM.
CTyneHThl BBIYUCIISIOT TTOKa3aTeNb ainadaThl s
BO3/lyXa U MPOBOJAT 00pabOTKy M3MEpEeHHH Aiis
JIECSITH UBMEPEHUI.

KoHTtpoabHbIE BOIPOCH K TaHHOK J1a00paTOPHON

pabore:

1) WM3onporecchl U MX ypaBHEHUS.

2) TlepBblit MPUHIIUAI TEPMOIMHAMUKN

3) Kakwue mporiecchl Ha3bIBAIOTCS 0OPATUMBIMH, HEOOPATHMBIMH?

4) TemnoeMKkocTh TeNa. YjaedbHas TEIUIOEMKOCTh. YedbHAas M MOJISIpHas
TEIIOEMKOCTH.

5) Kakoii Bua mporiecca COOTBETCTBYET KayKJIOMY JTaITy OIbITa?

OIIPEJIEJIEHUE Y JIEJIbHOM TEIUIOTHI ITIEPEXO/IA BO/JIbI B ITAP ITPU
TEMIIEPATYPE KUIIEHU A

JlanHas pabora HampaBlieHa Ha H3y4YE€HHE TaKHUX
HBJ'ICHI/II\/JI, KaKk HCIHapCHUC U KOHACHCAIUA, KHUIICHUC.
CryieHTbl 3HAaKOMSATCS C TAKUM MOHATHEM, KaK yJeJIbHas
TEIUIOTa MapooOpa3oBaHUs 3aTparuBarOTCs BOIIPOCHI,
CBSI3aHHBIE C KPUTHYECKUM COCTOSHHEM BEIIECTBA.
Brraucnsercs yAcJbHad TCIUIOTa MEPEXOoJa BOJALI B IIap
IpU TEMIIEpaType KUIEHHUS.

KoHTposibHEIE  BOOPOCHL K JAaHHOM  JIaDOpaTOpHOU

pabore: '
1) WcnapeHue v KOHICHCAIHS.

2) PaBHOBecue KHJIKOCTH M HACBIIICHHOTO Mapa.

3) Kpurunueckoe cocTosiHue

4) TlepechllieHHBIH AP U TIEpETrpeTast KUKOCTb.

5) Kumnenune. 3aBHCUMOCTb TEMIIEPATyphl KUIICHUS OT JIABIICHUSL.

OITPEAEJIEHUE YHUCIIA ®APAJIEA U 3APAIA OJIEKTPOHA

BelecTsa, MOJIEKYJIbI KOTOPBIX B PACTBOPE PACMaaroTCs Ha HOHBI,

3T Ha3BIBAIOTCS DJIEKTPOJIMTAMH. DJIEKTPHYECKUIN TOK B 3JIEKTPOJIMTAX
OOYCJIOBJIEH  JIBHKEHHEM HMOHOB TOJ  JEHCTBMEM  BHEIIHETO

- 3JIEKTPUYECKOTO TONIs. [IPOXOKIEHNE TIOCTOSHHOTO JIIEKTPUIECKOTO
TOKa 4epe3 DJIEKTPOIMUTHI CONPOBOKAAETCS BBIIEIEHUEM COCTABHBIX
YacTell JTUX BENIECTB Ha DJIEKTPONAX. JTO SBJICHHE HA3BIBAETCS
3JIEKTPONIM30M. B J1aHHO# paboTe MpOTEKaeT SJIEKTPOIH3 PacTBOpa
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A

MEeIHOTO Kymopoca. M3mepsisi Maccy Karoaa J0 3JIEKTPOJIU3a U TMOCJIE HETO, BHIYHCIISIOT
yucno dapazes, a 3aTeM 3apsiz ANEKTPOHA.
KoHTpoabHbIE BOIPOCHI K TAHHOU J1a00paTopHoOil paboTe:

1) TIpoBomHHKH BTOPOro poja (IEKTPOIUTHI). MeXaHH3M MPOBOAUMOCTH

2) DJIEKTPOIMTOB. DIEKTPOIUTHYECKAS TUCCOLHALIHS.

3) DOnexrponus. ChopMyIupoBaTh U 10Ka3aTh 3aKoHbI Dapanes 1is AIEKTPOIIN3a.
4) Owusmueckuit cmbicn yuciaa Dapames U IIEKTPOXUMHUYECKOTO SKBUBAJICHTA

BCIICCTBA.

5) Hamumute 1 00BSICHUTE PEaKIMH, POTSKAMOIIKE Y aHO/Ia M KaToIa.

Ry R

Kz

LR

N3YUYEHUE MOCTA YUTCTOHA
Moct VYuTcToHa mpenHa3HayeH A U3MEPEHHs] CONPOTUBIICHHM.
CobupaeTcst aneKTpuUecKasi cxema, cocTosilas u3 peoxopza, Habopa
CONPOTHUBIICHUH, TaJbBaHOMETPA, MCTOYHUKA IIOCTOSTHHOIO TOKa U
Mara3viHa CONpPOTUBIEHUN. V3MepsAloT  CONpPOTUBIEHUS IpHU
IIOCJIEZI0BATEILHOM U NIAPAJUIEIbHOM COEIMHEHUSAX U NIPOBEPSIOT IS
HUX pacueTHbIC (POPMYIIBIL.
KoHTposabHbIe BOOPOCH! K IaHHOM J1ab0opaTopHoii padore:
1). PasBerBaennsie nenu. [IpaBuna Kupxroga.
2). BeiBecTH yci0BUE paBHOBECHUS MOCTa Y UTCTOHA.

3). [locnenoBarenpHOE ¥ MapauIeIbHOE COCTMHEHHUE MPOBOIHUKOB.
4).IlpeumymiecTBa MOCTOBOW CXEMbl IO CPaBHEHHIO C METOJAOM aMmIepMerpa H

BOJIbTMETpA.

5). Ilouemy Ha peoxopie Bcerja MOKHO HaiTH Takylo Touky "/I" , moTeHIman KoTopoi
paBeH noreHuuany B Touke E.

CHSTHUE KPUBO HAMATHUYEHUS U ITETJIM TUCTEPE3UCA

NaboparopHasn

a6ota Ne13

pabore:

C ITIOMOLIbIO OCHUJIJIOTPADA

PaGora MOCBSIIIIEHA U3YYECHUIO CBOIICTB
dbeppomarneTukoB. [letns rucrepe3uca moaydaercs Ha
9KpaHe »SJIEKTPOHHOIYuYeBOH TpyOku ociorpada,
eciu (eppOMarHeTHK MMOMECTHTh B MarHUTHOE IIOJIE,
CO3/1aBaeéMO€ TMEPEMEHHBIM TOKOM, Ha TOPHU30HTaJILHO
OTKJIOHSIOIINE TUIACTUHBI TPYOKH IMOJATh HAIMpPSDKEHUE
U. Ilenbro pabGoTel sIBASETCS TOCTpoeHUE Tpaduka
3aBucumoctu B=f(Bo).

KOHTpoJIbHBIE BOMPOCHI K JIAHHOW _J1aO0OpaTOpHOU

1) XapakTepucTHKa MarHETUKOB (1ua-, mapa- U (peppoMarHeTUKH).

2) Kak 00BsCHHUTD SIBJICHUE TUCTEpe3uca y (heppoOMarHeTUKOB.

3) 3aBUCHMMOCTh MArHUTHOW MPOHHUIIAEMOCTH OT HAMArHHYUBAIOLIETO TIONS IS
beppoMarHeTHKOB

4) Yto Takoe KOIPIUTHBHAS CHJIa, OCTATOYHAS HAMArHUYEHHOCTh

N3YUYEHUE 3ABUCUMOCTHU COITPOTUBJIEHNA

T

METAJIJIOB OT TEMIIEPATYPbI

CobupaeTcst ayIeKTpUYecKasi CXema, COCTOSIIAs YHUBEPCAIBHOTO
Mocta tuna MBY-49, tepmocTara u uccieayeMoro npoBOJHHKA.
CompoTHBIECHUS ~ METAUIOB  BO3pPacTaeT C  yBEIUUYCHHEM
temrepatypbl. Mcciaenyemblii  MPOBOAHMK — TOMeENIaeTcss B
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2)
3)

5)

TEPMOCTAT, 3aMOJTHEHHBIA HEMPOBOIAIICH KHIKOCTHIO. B HWKHEN 4YacTu TepmocTaTa
noMenieH HarpeBatenb. Mccienyemplii MPOBOJHUK — MOJKIIOYAETCS K KIEeMMam
YHUBEPCAJIBLHOTO MOCTa YHUTCTOHA B Ka4eCTBE HEM3BECTHOTO COMpPOTHBIEHUS. CTpoUTCS
rpaduk 3aBUCUMOCTH COTIPOTUBIICHUS IPOBOIHUKA OT TEMIIEPATYPBHI.
KoHTpoIbHBIE BOMPOCH! K JaHHOU JIA00paTOPHOM padoTe:
1) OcHOBHBIE TOJIOKEHUS KITACCUYECKOM AIEKTPOHHOU TEOPUU METAJIIIOB.
2) BsiBoj 3akona Oma u 3akona J[xxoyiis- Jleniia B muddepenimansroii hopme.
3) INonsTHE O 30HHOW TEOPHH METAJUIOB, ITOJIYIIPOBOAHUKOB, TUJICKTPUKOB.
4) 3aBHCHMMOCTb CONpPOTHBICHHS OT TEMIEpaTypel y MeTawioB. [loHstue o
CBEPXIIPOBOJUMOCTH.
5) Urto Ha3piBaeTCs TEMIIEPATYPHBIM  KOI(PPHUIMCHTOM CONMPOTHBICHUS U  €ro
pa3MepHOCTh?

UCCJIEJOBAHME 3ABUCUMOCTH TIOJIE3HON MOILIHOCTU U KIIJI
AKKYMVIJISATOPA OT EI'O HAT'PY3KU
Lenbto paboThl sABJIsETCS O3HAKOMJICHHE C TaKUM MOHATHEM, Kak DJ[C ucTouHMKa TOKa.
Cobupaercs 3neKTprUUecKasi cxema, CoCTosIIas U3 akKyMyJIITOPHOM OaTapeu, BOJIbTMETPA,
amnepmerpa u peocrara. Usmepsaror 3/1C akkymysaTopa, a 3aT€EM CHUMAIOT 3aBUCUMOCTD
Cuibl TOKa OT HampsbkeHus. Taxke paccuntbiBarorcess KIIJ[ akkymynsaTopa, moiHas u
I10JIE3HAsI MOLIHOCTD
KoHTposbHbIE BONIPOCHI K IaHHOH JIabopaTOopHOU padoTe:
1) Yro HaszwiBaercs DJIC u kak MoxHO u3meputh DJIC ucrounnka?
Kakwue cuibl Ha3bIBalOTCS CTOPOHHUMHU?
Jatb onpenenenus KIIJ{ akkymysTopa, HOJHONM U OJIE€3HON MOLTHOCTH.
4) Tlonyuuth 3aBucumoctd KIIJI, monHOW W MOJIE3HOH MOIHOCTH OT CHJIBI TOKa B
aHAUTUYECKOH popme.
KopoTtkoe 3aMbIkanue.

N3MEPEHUE KOO®OUITMEHTA CAMONHAYKINWNU, EMKOCTU U [TPOBEPKA
3AKOHA OMA VI ITEPEMEHHOI'O TOKA

JanHas paboTra COCTOUT M3 HECKOJBKUX  YNPaKHEHHM:
ompezenenue  Kodp(UIMEHTa CAMOWHIYKIUU; HW3MEpEHUE
€MKOCTHM KOHJICHCATOpOB, MpoBepka 3akoHa Owma i
IIEPEMEHHOTO TOKAa. /J[7s BBIOJHEHMS JTUX YIpPaXHEHUH
COOMPAIOTCST HECKOJIBKO JJIEKTPUYECKHMX IIeTed, COCTOSIIUX U3
peocrara, Mara3uHa €MKOCTH, KAaTyIIKd WHJyKTUBHOCTH,
BOJIbTMETPA,  aMIIEPMETPA, HCTOYHUKA  IOCTOSHHOIO U

a6, Pasora Nets

MNEPEMCHHOTO HAITPAKCHHA.
KoHTponsHBIE BOIIPOCH! K JIAHHOM Ha6ODaTODHOﬁ Da6OTCZ

1) Kakoe ¢usndeckoe sBICHHUE JICKHUT B OCHOBE MOTYy4EHHS IEPEMEHHOTO TOKa?
2) PaboTa 1 MOIIHOCTh IEPEMEHHOTO TOKA?

3) Ilpupona BOBHUKHOBEHHSI HHIYKTUBHOTO U EMKOCTHOTO COIPOTHBIICHHSI.

4) Hanucats 3akon OMa JiIsl IEpEMEHHOT0 TOKa.

5) T'eneparopsl IEpeMEHHOT0 TOKa

UCCJIEJOBAHUE 3AKOHOMEPHOCTEH
TEPMODJIEKTPOHHOU SMUCCUNA

TepMoOaneKTpoHHas 53MHCCUS — 3TO IPOLECC UCITyCKaHHs
JJIEKTPOHOB C TOBEPXHOCTH METAUIOB Ipu HarpeBaHuu. llenbio
paboThI SIBIISI€TCSI M3y4YE€HUE YCTPOWCTBA 3JEKTPOHHOW JIaMIIbl U
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4)

NPUHIHIA e paboThl, OCHOBAHHOTO Ha SIBJICHUH TEPMODJICKTPOHHOM sMuccun. M3ydaercs
BOJIBT- aMIIEpHAs XapaKTepPUCTHKA AM0a U cTpoutcs rpaduk 3aBucumoctu I=f(U%2),
KoHTpospHBIE BOITPOCH! K AAHHOM 1a00paTopHOit padore:
1) DrekTpuyeckuii TOK B BakyyMe. SIBICHUE TEPMOIIECKTPOHHOH IMUCCHUH.
2) Tlonsitue pabOTHI BBIXOAA 3JIEKTPOHA M3 MeTauia. [IoBEpXHOCTHAs pPa3HOCTh
[IOTCHIUAJIOB U KaK OHU OIIPEIENISAIOTCA.
3) OOBsICHUTE MPOILIECC BHIPHIBAHHS JJICKTPOHOB HA IPAHMIIE METAUI-BAKYyM.
4) 3akon borycnasckoro- Jlenrmropa
5) IloctpoiiTe U OOBSICHUTE BOJIBT- AMIICPHYIO XapaKTEPUCTUKY BAaKyyMHOTO JMOIA
IIPY pa3IM4YHBIX TEMIIEpATypax KaToaa

NCCIIEAOBAHUME CTPYKTYPBI KPUCTAJIJIOB JIABEPHBIM U3JIYUEHUEM

Lenbto gaHHOM  paboOThl  sBISETCA  O3HAKOMIIGHHE C
MPUHIUIIOM PabOTHI Ta30BOTO Jla3epa, M3yueHHE HEKOTOPHIX
TU(QPAKIMOHHBIX M  HUHTEp(EPEeHLIUOHHBIX  SIBIEHUH ¢
IIOMOILBIO  JIa3epHOro u3iaydeHus. Pabora cocrout wu3
HECKOJIbKUX ~YIPaXHEHUH: OINpe/eieHue JJIMHBl  BOJIHBI
M3JTy4eHHUs Ta30BOrO Jla3epa C IOMOIIBIO TU(PPAKIHMOHHON
pELIeTKH; pacyeT 3Hepruu (OTOHA, M3Iy4yaeMOIo Ja3epoMm;
OIIpEJICJIEHUE painyca YacTHLl JEUKOIO 1.
. KoHTposbHbIE BONPOCH! K IaHHOM 1a00paTopHOi paboTe:

) S 1) KakoBbl  (u3MUYECKHE  NPHHIMUIBI  PabOTHI
ONTUYECKUX KBAaHTOBBIX T€HEPATOPOB?
2) U3 Kakux OCHOBHBIX YacTEil COCTOUT Jia3ep, MX Ha3HAYCHUS?
3) KaxkoBbI cBOICTBa J1a3ePHOTO U3ITyUCHHS?

OObscHUTE W3MEHEHHE IUPPAKIMOHHON KAapTHHBI MPH BPAIICHHH PEHIETOK JIPyT
OTHOCHTEJIBHO JpyTra’?
5) JltoMUHECICHIHS, BUIbI JTIOMUHECIICHITUH.

NCCIEAOBAHMUE CIIEKTPOB UCITYCKAHMA U ITOI'JIOIIEHW A
CIIEKTPOCKOIIOM

JlanHas paGoTa HampaBieHa Ha U3yYeHHE TUCIIEPCUH

‘ cBera. B Hell um3ywaercs yCTpOWCTBO M IPUHLUII
ETETECE mes  pabOTHI CIIEKTPOCKONA, MPOM3BOAUTCS TPaLyHpOBKaA

ks =5 | CHeKTpOCKONa MO0 WM3BECTHBIM  JJIMHAM  BOJIH

£ A S JMHEWYaTOro CHeKTpa PTYTH, a 3aTeM HCCIEAYITCS

i CHEKTphl HCIYCKAaHUS M TOTJIOUICHHS, KOTOpbIE

WO W% W W %) oyiyyaroTes ¢ MOMOINBIO PTYTHOM, HEOHOBOM H

JIAMITbl HaKaJIHBaHUS.

KoHTpoabHbIE BOOPOCHI K IaHHOMU J1ab0paTopHOii pabore:

1) Yro Ttakoe aucnepcus ceera? HopManbHas 1 aHOMallbHAs JUCIEPCUSL.

2) IlepeuncnuTh BHUABI JAUCHEPCUOHHBIX CHEKTpoB. JlaTh ompeneneHus croekTpa

U3JIyYEHUS U CIIEKTpa MOIJIOIEHHS BEIECTBa.

3) B 4em coCTOUT KOIMYECTBEHHBIN 1 KaUeCTBEHHBIN aHaIu3 BemecTBa?

4) Jly1st 9eTo MPUMEHSIOTCS CIIEKTPOCKOII, CIIEKTporpad ¥ MOHOXpOMaTop?
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© ®

10.
11.
12.
13.
14.
15.

16.

17.

18.
19.
20.
21.
22.

N3YUEHUE BHEITHETI'O ®OTO2S®PEKTA

Lenpto gaHHONM pabOTBI  ABISETCS AKCIEPUMEHTAIBHOE
MOCTPOCHHE BOJIBTAMIEPHBIX XapaKTEPUCTUK (PoTOIIeMeHTa
npu BHemieHeM ¢orodddexre s pasHBIX CBETOPHIBTPOB,
ompenenenue noctosHHoW [lmanka M paboThl  BBIXOAA
3JIEKTpOHA (POTOAIEMEHTA.

*— KoHTposbpHbIE BOIIPOCH! K AAHHOM J1a00paTopHOii padore:
g el 1) CpopmynupoBaTh 3aKOHBI BHELTHETO (oTOIPEKTa.

2) 3anucath ypaBHeHue DiHIITeHA 11 hoTodhdekTa.

3) Uro Takoe kpacHas rpanuia Gorodpdexra?

4) Yro Takoe 3aJepKUBAIOLIUI MOTEHIa?

5) Uto Ha3bIBaeTcs pabOTOM BBIXO/1A 3JIEKTPOHA U3 BELECTBA?

6) UeMm oTiaMyaroTCsi MEXIy COOOH BOJBTAMIIEPHBIE XapaKTEPUCTUKH (HOTODIIEMEHTA,
MOJTYYCHHBIC TIPH €T0 00JyUYSCHHH CBETOM Pa3IMYHBIX JTHH

BOHpOCLI K KOJUVIOKBUYMaM

Mexanuka. MoJieky/isipHas pu3nka U TepMOJIMHAMUKA
Bonpocs! pis 1 KO/LIOKBHYMA.

Cucrema orcuera. IlyTs, mepemerieHne, cKOpocTb, YCKOPEHHE IIPH PaBHOIIEPEMEHHOM
MPSIMOJIMHEVHOM JIBHKECHHH.
Kunemarnka BpamiaTenpHOro IBHKEHHUS. YTOJ IOBOPOTA, YIVIOBas CKOPOCTh, YIJIOBOE
YCKOPEHHUE U UX CBS3b C JMHEHHBIMHU XapaKTepUCTUKAMHU.
Jlunamuka matepuanbHoi ToUuKu. [IoHsATHE Maccesl, cuiibl. 3akoHb! HproTOHA.
Cunbl B MeXaHMKe (Cujla TPEHHUS, TAKECTH, YIPYTOCTH).
3akoH BecemupHoro tarorenus. Kocmuueckue ckopocTy.
[TonsaTne 3amMKkHyTOM cucTeMsl. MIMIysibc MaTepuaabHOM TOYKH, MEXAHUYECKON CHCTEMBI.
3aKOH COXpaHEHMsI UMITYJIbCA.
Pabora. Momuocte. KIIJ[. Kunernueckas u noTeHuuagbHas SHEPruu. 3aKOH COXpaHEHUS
JHEPIUU.
MowmeHT cuibl. MOMEHT UMIyJjibca. 3aKOH COXPaHEHUs] MOMEHTa UMITyJIbCa.
OcHOBHOE ypaBHEHUE IMHAMUKH BPAIATEIbHOTO IBMKEHUS. MOMEHT HHEPIIUH.
MowmenTt nnepiuu. Teopema Illrelinepa. I upockonsl.
Kunernueckas sneprus Bpamienus. Pabora, copepiaemasi mpy BpallleHUH Tena.
HCO. Cunbl unepuuu.
[Tpuntun otHOCcHTenbHOCTH [ anmunes. [IpeoopazoBanus ["anmes.
[Moctynarer CTO. IIpeobpazoBanus JlopeHiia st KOOPAMHAT U BPEMEHHU U MX CJICJICTBUS.
OCHOBHOI 3aKOH PEISATUBUCTCKON TMHAMUKU. 3aKOH B3aMMOCBS3H MACChl U DHEPTUH.

Bomnpocsl 1141 2 KOJJIOKBUYMA.

CpolicTBa KUJIKOCTEH M Ta30B. [uapocraruueckoe JmaBiieHWEe. 3akoHbl [lackans,
Apxumena. YciaoBus I1aBaHus Tell.

CranuoHapHOe TEUYEHUE HJCANbHOM JKUAKOCTH. YpaBHeHUE bepHylM u ciencTtsus us
HETO.

BsizkocTs. JlamuHapHoe U TypOyJIeHTHOE TeueHue kuakocT. Yucno Pelinonbca.
Ornpenenenne Bsi3kocTH MeTo oM CTokca.

Omnpenenenue Ba3koctu MeronoM Ilyaseiins.

Mexanunueckne KoneOaHusl U UX XapaKTEPUCTUKH.

["apmonnueckuit ocuumisaTop. [IpyKuHHBIN, GU3NYECKUI 1 MAaTEMaTHIECKUI MAsITHUKH.
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23. Yapyrue BONHBL. YpaBHEHHE OeryIieil BOJMHBI. 3eMJICTPSICEHUS: MPUYUHBI, TIOCIEICTBHSA,
IIPOTHO3.

24. Narepdepennns BoH. CTOSYHE BOHEBL. 3BYK, HHPPA3BYK, YIBTPA3BYK.

25. CTaTUCTUYECKMA W TEePMOAMHAMHYECKUH METOJbl HCCIEIOBaHMS CUCTEMbl MHOTHX
yactuil. OcHoBHbIe nojoxxenust MKT cTpoeHus BemiecTsa.

26. Ilonatue moinsi BemecTBa. KomuuecTBo BemecTBa. MossipHas Macca, Macca OJHOU
YaCTHILIBI.

27. Uneanbublii ra3. OcnoBHoe ypaBHenue MKT uneansHoro rasa.

28. YpaBHEHHE COCTOSIHUS UICTBHOTO ra3a. Mzonporeccsl.

29. 3akoH MakcBesu1a 0 pacipeeIeHUI MOJIEKYJI HA€aTbHOTO ra3a 1o CKOPOCTSIM.

30. bapomerpuueckas popmyna. Pactipenenenne boipimana.

31. Iuddysus. 3akon Puka. Kosppunment nuddyszun.

32. TermmonpoBogHOCTh. 3akoH Dypre. Ko ummeHT TermmonpoBoIHOCTH.
Bsskocth. YpaBuenue Hototona. Koadduuunent Bsaskoctu.

Bonpocsl 1j1s1 3 KOJIOKBHYMA.

33. [lepBoe Hayaso TepMoAMHAMUKH. BHyTpeHHss sHeprus. Pabota B TepMoIuHAMUKE.
34. TermmoeMKocTh Ta30B. YpaBHeHHe Maiiepa.
35. Yucno creneneir cBo6oabl. 3akoH bonbliMaHa 0 paBHOMEPHOM paclpe/ieeHUu SHEpruu
M0 CTETICHSIM CBOOO/IBI.
36. [IpumeHeHue epBoro Hayajua TePMOAMHAMUKHU K U30MIPOLIECCAM.
37. Annabatuueckuii iporiecc. Ypasuenue [lyaccona.
38. O6paTumble 1 HEOOpaTUMBbIE MpoLEcChl. DHTponus. Bropoe Hauaao TepMOIUHAMUKH.
39. Teruowie nBurarenu. Lukn Kapno. KIIJ TemmoBo#t mammubl. OXpaHa OKpY’Karomien
CpEeJIbl.
40. PeanbHble ra3el. YpaBHeHHe Ban-nep-Baanbsca. M3oTepmbl peanbsHOTO rasa.
41. BHyTpeHHss dHeprHs peanbHoro ra3a. Cxxmxkenue ra3zoB. Dddekr [xoyns — Tomcona.
42. SlBneHust Ha TpaHUIE >KUIKOCTb M TBepAoe Teno. KpaeBold yrom cmadyuBaHWUS.
IToBepxHOCTHOE HaTsKEHUE. [[0BEpXHOCTHO-aKTUBHBIE BEUIECTBA.
43. Vicnapenwue, miaBienue, cyonumanus. Jlmarpamma coctosiaus. TpoitHast Touka.
44. JlaBneHue 1moj U30THYTOM MOBEPXHOCTHIO )KUIKOCTH. KanuisipHble sBICHUS.
45. Teepasie Tena. AMopdHBIE 1 KpUCTaUInYeckue Tena. [lomumepsl u OKkpyxKaromas cpea.
46. Tumbl KpUCTAJUIMYECKUX TBEPABIX TEII.
47. leexTsl B KpUCTAJUIAX.
48. TennoeMKoCTh TBEPABIX Tell. 3akoH J{rononra u [1twH.
49.®a30BbI€ NIEPEXO/IBI MEXKTy arperaTHBIMU COCTOSTHUSIMU BellecTBa. Pa30oBble epexobl
MIEPBOT0 U BTOPOTO POJa.
DJIeKTPUYECTBO U MATHETHU3M ,0NITHKA, ATOMHAS U siiepHas pusuka (2 cemecTp).
Bonpocs 1 kos10kBHYMa.
1.3akoH coxpaHeHHsI IIEKTPpUUYECKOro 3apsiia. 3akoH KyroHna.
2. HanpsbxeHHOCTD anekTpudeckoro nous. [Tpunnun cynepriosurun. [lone qumoss.
3. IloTok ¥ mUpKyIALKUs dIeKTpocTaTHueckoro moisi. Teopema ["aycca.
5. Pabora anekrpocratndeckoro mnoss. [loTeHnuan u ero cBA3b ¢ HAPSHKEHHOCTHIO.
6. IIpoBOMHMKM ¥ JIUAJIEKTPHKH B dJeKTpocTtatuueckoMm mone. Konnmencaropsl. EmMkocTb
KOHJIEHCATOPOB.
7. DHeprusi B3auMOJIEUCTBUS 3JIEKTPUUECKUX 3aps0B. DHEPIUsl YEIUHEHHOTO MMPOBOJHUKA,
KOHJICHCATOPa, AIEKTPUIECKOTO MOJIS.
8. Dnekrpuyeckuii Tok. Cuna Toka. Croponnue cwibl. IJIC. 3akon Oma s ydacTka menu u
JUTSl 3aMKHYTOM LIEMH, COJIep Kallero ICTOYHUK TOKA.
9. 3akon Owma u /[xoyns-Jlenna B uaTErpambHOl U quddepeHnnanbHoi hopMax.
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17.
18.

19.
20.
21.
22.

23.
24,

10. ComnpoTHBICHHE TPOBOJHUKOB W HX COCAMHCHHS. 3aBHCHMOCTh OT TEMIICPATYpHI.
CBepxnpoBOIUMOCTb.

11. [IpoBogumocTh B MeTaiax. TepMoaIeKTpOHHAs SMUCCHSL. SIEKTPOBAKYyMHBIN AUO/.

12. IlpaBuna Kupxroga. PaBHOBecHbII MOCT YHHCTOHA.

13. TIpoBommmocTs B monynpoBoaHWKax. COOCTBEHHass W TpPUMECHas TPOBOAMMOCTb.
ITonynpoBOAHUKOBBII THOL.

15. Dnextponus. IlpoBoauMocTs B anekTponuTax. 3akoH dapazes.

16. Marnutnoe nosne. 3akon buo-Casapa-Jlamiaca.

17. BzaumojeiicTBue napauienbHbIX TOKOB. 3aKOH AmIepa.

18. JIBmxxeHue 3apspKeHHBIX 4acTUl] B MarHuTHOM nojie. Cuna Jlopenua.

19. DnexrpomarautHas nHAyKIUs. 3akon Papanes. [Ipasuio Jlenmna.

22. Marunetuku. Jlua-, napa-, peppomarneruku. ['unoresa Ammepa.

23. UHIyKTUBHOCTE. DHEPrUs MarHuTHOTO 1oJs. CamonHaykius. TparcdopmaTop.

24. Ilepemennsblii Tok. 3akoH OMa 1 NEPEMEHHOT0 TOKa.

25. PeakTuBHOE conpoTHBIIeHHE. MOIIHOCTD B IIETIH IEPEMEHHOTO TOKA.

26. KonebatenbHblii KOHTYp. CBOOOAHBIE TapMOHHUYECKHE KoNeOaHust B KOHType. Dopmyna
Tomcona.

27. KosebaTenbHbIM KOHTYp C aKTUBHBIM CONPOTUBJICHUEM. 3aTyXatolie KoueOaHus.

28. BeiHyXIeHHBIC KOJIeOaHus. SIBIICHUE 3JICKTPHUSCKOTO Pe30HAHCA.

29. DnekTpoMarHuTHeIe BOJHBL. BekTop YMmoBa — [loiitunra.

30. [Ikama DmekTpoMarHUTHEIX BOJTH. CBOMCTBA JIEKTPOMArHUTHBIX BOJTH.

Bonpocsl 2 koJI0KBHYMa.
OCHOBHBIE 3aKOHBI FEOMETPUUECKOMN ONTUKH.
OnTtuyeckue npubopsl. Jlnnaza. @opmyna ToHKoW nuH3BL. [locTpoeHne M300pakeHHA B
TOHKOU JIMH3E.
®otomeTpusi. OcHOBHBIE (POTOMETPUIECKHUE BEIIUIHHEI.
WNnrtepdepeniuss cBera. YcnoBUS MakCUMyMa W MHUHUMyMa HHTepEpEHILMH CBeTa.
[Tpumenenne naTEpHEPEHITIH.
Metoabl OTy4eHUs! KOT€PEHTHBIX CBETOBBIX BOJIH.
WNuTepdepennus ceta B TOHKUX MIeHKax. [lonockl paBHOro HakIIOHA.
WnTepdepenius cBeta B TOHKUX miieHKax. [Tonocel paBHoi TonmuHbI (koibsia HetoToHa)
Pacuer nHTEpPEPEHIIMOHHON KAPTHHBI OT IBYX HCTOUHUKOB.
Hudpakums ceeta. [Ipunamun [oiirenca - @penens. Merox 30 Openensi.
. Audpaxmust @penens Ha KPyTiIoM OTBEPCTUH U HETPO3PAYHOM JTUCKE.
. Mudpakums ceeta. J{udpaxmus Opaynrodepa Ha ogHoM menu. JudpakimonHas pemerka
.. Andpakuus va xpucramiax. ®opmyna Bynsda — bperros.
. l'onmorpadwus.
. Hucniepcus cBeTa. DIEKTPOHHAs TEOPUS AUCTIEPCHUH.
. Hucnepcus ceera. Bunpl cnektpoB n3nydeHus. KauecTBEHHBIN U KOJIMYECTBEHHbBIN aHAIM3.
. Ilornomenune cBera. 3akoH byrepa. CrnexkTpbl H3JIy4eHHS M TMOTJIOLIEHUS KaK METOJ
OTpakaTeJIbHOU CIOCOOHOCTH MOYB, TMArHOCTUKA 3arPSI3HEHHBIX HE(PTHIO MOYB.
[Tonapu3zanus ceera. Buapl nonspusanuu. 3akoH Mantoca.
[Tonspuzanus cBeta mpu OTPAKEHUHM U TMPEIOMIIEHWHM HA TPAHMIE JIBYX AUDJIEKTPUKOB.
3akoH bprocrepa.
SIBnenue aBoitHOrO NydenpenomieHus. [IpuOopsl 1715 mody4YeHUs, MOISPU30BAHHOTO CBETA.
OnTHuecku akTUBHBIE BemlecTBa. CaxapuMeTpsbl.
HckyccTBennas ontuueckas anuzorpomnus. Iddext Keppa.
XapakTepUCTUKU TEIUIOBOro u3iydeHus. 3akoH Kupxroda. 3akonsl Ctedana — bonpiimana
U cMmelnenns Buna.
®opmyinsl Panes — Jxxunca, Buna u [Imanka.
OnTtuyeckast IMpOMETPHUSL.
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25.

26.
217.
28.
29.
30.

31.

32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,

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

52.

3akonbel (oToddpdekra. VYpaBHenume OuHmTeiiHa a8 dorodddekra. IIpumenenue
dotorddekra.

Macca u ummnynsc ¢potona. JlaBiaeHue cpera.

S¢pdexr Komnrona.

3aKOHOMEPHOCTH B aTOMHBIX crieKTpax. JIuHeiuaTelil criekTp aToMa BOIOpoAa.

Crpoenue atoma. OnbiThl Pezepdopra no paccesiHuro anbda - yacTu.

[Toctynarer bBopa. DxcnepuMeHTanbHOE [10KA3aTelNbCTBO JAMCKPETHOCTH 3HEPreTUYECKUX
ypoBHeit atoma (onbeiTel @panka u ['epia).

DnemeHTapHas Teopusi aroma Bojopo/ia o bopy

Bonpocsl 3 KoTIOKBHYMa.
I'nnore3a ne-bpoiinsa. BonHoBble cBoiicTBa BeniecTBa. COOTHOIIEHHE HEOIPENEICHHOCTEN
JUISL KOOPJAMHAT U UMITYJIbCOB.
BonnoBas ¢yHnkius u ee cratuctudeckuii cMmbici. O61ee ypasaenue Llpeaunrepa.
Cnun anekrpona. Ksanroseie uncina. [punnun [aymu.
IIepuonnueckas cucrema snemenTos .M. Menneneesa.
PentrenoBckoe uzinyuyenue. 3akoH Mo3iu.
IIpuposa XMMHUYECKOH CBSA3U B MOJIEKYJIaX.
CrioHTaHHOE W BBIHYKJIEHHOE M3TyueHue. Jlazepsl.
IlonsiTHE 30HHOM TEOPUHU TBEPAOIO TEIA.
Pasmep, cocraB u 3apsi aTOMHOTO SpAa.
Jleext Macchl M SHEpPrus CBA3U sAAep. SepHble CHUIIbI U UX CBOWCTBA.
PannoakTuBHOE M311y4eHNE U €r0 BUJIBIL.
buonoruueckoe nelicTBre paIuOAKTUBHBIX U3ITYyYEHUH. 3aluTa OT paJualyHy.
PannoaktuBHble 2neMeHThI. [IpruMeHeHNe pauOaKTUBHBIX U30TOIOB.
KoHTponbs paauoakTUBHOTO 3arpsi3HEHHMs OKpyskaromied cpeabl. IIpoGrema nukBuIanuu
PaINOAKTUBHBIX OTXOJIOB.
3aKOH paZnoaKkTUBHOro pacnaza. [Ipasuia cmemeHns.
SnepHble peakuy U UX OCHOBHBIE THUIIBL.
SnepHble peakuu noj 1eHCTBUEM HEUTPOHOB. llenHas peakuus qeseHusl.
SnepHas sHepreTuka. TepMOsIEpHBIE PEAKIIUU.
Kiaccel aneMeHTapHbIX YaCTHLl U BUJBI UX B3aUMOICHCTBUM.
Metoapl HaOMIONEHUS M PETUCTpallMM  AJIEMEHTAapHBIX YacTHL W PaJuOaKTHUBHBIX
U3ITy4eHuil. PeructpannoHHble CUETYNKY.
Metoapl HaONMIOJEHUS M PETUCTpAllMM  AJIEMEHTAapHbIX 4YacTHIl W PaJuOaKTHBHBIX
n3iydeHuil. TpekoBble JETEKTOPBHI.

Tunovt mecmogolx 3a0anuil

PaBHOMepHOC JABHXKCHUEC I10 OKPYIKHOCTU OIIPCACIIACTCA YCIIOBUEM

a, =0,a,=0

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

3aBUCUMOCTH IyTH OT BPEMEHH JIJIs IPSIMOJIMHEHHO ABIDKYIIETOCS TEJla UIMEET BUJT
2
S =2t +3t* ( Bce Bemmuunbl Aansl B CH). Yckopenue Tena uepes 2 cek 6yzaer paBHo [m/c’ ]

6

38
30
24
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MarepuanbHas TOUKa BpallaeTcsl paBHO3aMEJIEHHO 110 OKPY>KHOCTH IMPOTHUB YaCOBOM

CTPCJIKH. yCKOpeHI/IC IIpU 3TOM HAIIpaBJICHO BAOJIb
1 2

E-NNCO RN O

3aBUCHMOCTBH yIJIa IOBOPOTA OT BPEMEHH JUIS BPAIIAIOIIErOCs TeJla UMEET BT
@=4+2t +2t*(Bce Bemmuuns! nanel B CH). Paguyc Bpamenus Tena 10 cm. HopmansHoe

YCKOpEHHE K KOHILy BTOPO#i CeKyHIbI paBHO [M/C” ]
10
16
100
1000
I[Tpu yBenmuueHun B 4 pa3za Macchl Tella, CKOJB3SIIETO M0 TOPU30HTAIBHON MOBEPXHOCTH, CHIIA
TpEeHUs
yBEIHUYUTCS B 4 pa3a
yBenuuuTcs B 16 pas
YMEHBIIUTCS B 4 pa3a
yMeHbIINTCA B 16 pa3

[Ipu yBenmmueHUN Macchl OJTHOTO U3 TEJ B 4 pa3za M YBEIWYCHUU PACCTOSHHS MEXy HUMU B 2
pasa cuiia TATOTEeHUS

YBEJIMUUTCS B 2 pa3a

yBEIHUYUTCS B 4 pa3a

YMEHBIIUTCS B 2 pa3a

HE N3MEHUTCS

3aBUCUMOCTb UMITYJIbCA OT BPEMEHH IS IPSMOJIMHENHO JBUKYILErocs Teja MpecTaBIeHa
Ha rpaduke.

S
7

t

3aBUCUMOCTb PaBHOACHCTBYIOLIEN CUIIBI OT BPEMEHU UMEET BU/
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8. ypaBHCHI/Ie JABHUXKXCHHUSA TCJ1a 110 HAKJIOHHOU IJIOCKOCTH UMEET BHU/]
F + mgsina — umgcosa =0.

-
I[aHHOC TCJIO ABHMXKETCA 110 IIJIOCKOCTH N

N2

PaBHOMEPHO BHU3
PaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX

=l

9. JInst aGCOMOTHO HEYIPYTOro yiapa BBIOTHAETCS
TOJIbKO 3aKOH COXpPAaHEHUS UMITYJIbCa
TOJIKO 3aKOH COXPAaHEHUS KUHETUYECKOW SHEPTUU
3aKOHBI COXPAHEHUS UMITYJIbCa U KHHETUYECKON YHEPTUU
HE BBINOJIHAIOTCS 3aKOHBI COXPAHEHUS UMITYJIbCa U KHHETHYECKON SHEPTHH

10. KuneTtnyeckasi SHEpTHsl TeJa IPU YBEIMUEHUH CKOPOCTH Teja B 4 pa3a
YBEJIMUYUTCS B 2 pa3a
yBEIMUUTCS B 4 pa3a
yBEIHUUTCS B 8 pa3
yBenuuuTcs B 16 pas
11. TToreHnMaIbHAS SHEPT U IPYKUHBI 5KecTKOCThI0 80 H/M cxxaroit Ha 5 cm Oyaet paBHa [J1x]
40
0,01
0,1
400
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12. OcHoBHOE YpaBHCHUEC NJUHAMUKU BpalllaTCIIbHOTO ABUKCHUA TBECPAOI'O TCIa UMECT BU/L

M=J-¢&
L=J w
M=Jw
C=[7-p)

13. MOMeHT WHEPIUH TUCKA OTHOCUTEIBHO OCH , TPOXOISAIICH KacaTeIbHO K €ro MOBEPXHOCTH
4yepe3 KOHEll pajinyca, paBeH

%SmR2
%mR2
%mR2

13 mR2
20
14. MOMEHT MMITyJIbCa OTHOCHTEJIBHO HETIOIBIDKHOM OCH M3MEHSETCs o 3aKoHy L = at”.

Vxaxure Fpa(bI/IK, [MpaBUJIbHO 0Tpa>1<a}oun/n71 3aBUCHUMOCTBH OT BpEMEHU BEJIMYMHBI MOMCHTA

CHUJI, IEHCTBYIOIIMX Ha TEJIO

M
M

t t
15. CrimonrHO#M ¥ MOJTBIN MFJIMHIPBI, UMEIOIINE OJJUHAKOBBIE MACCHI M PaJINyChI, BKATBIBAIOTCS 0€3

IMMPOCKAJIb3bIBAHHA Ha T'OPKY. Ecnu nauanbHbIE CKOpPOCTH TCJI OAUHAKOBBI, TO
BBIIIC TOJHUMETCS ITOJIBIN map
o0a Tena MMOAJHUMYTCA HAa OAHY U Ty K€ BBICOTY

BBILIE TIOAHUMETCS CIUTOITHON IUJIMH/IP
16. Ilpu yBenmueHNH yTII0BOM CKOPOCTH BpPAIICHHUS IIapa B 3 pas3a, ero KHHETH4YeCKast SHEPTUs
yBeIHUYHUTCS B 9 pas
yMEHbIINUTCS B 9 pa3
HE U3MECHUTCS
yBEIMUUTCS B 3 pas3a
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17.

18.

19.

20.

21.

22.

23.

24.

25.

Cutel nHEPIIHH 00YCIIOBJICHBI
B3aHMOJICCTBHEM TEJI B CUCTEME OTCUETa
YCKOPEHHBIM JIBHKEHUEM CHCTEMBI OTCUETa
YCKOPEHHBIM JIBUKEHHEM TeJl B CUCTEME OTCUYETa
PaBHOMEPHBIM MPSMOJIMHEHHBIM JBUKCHHEM CUCTEMBI OTCUETA
Ha aBmxyiiuecs Tena Bo Bpallarolieiics cucTeMe oTcueTa IeHCTBYeT
TOJIBKO IIEHTPOOEKHAs Chjla
tonbko cuina Kopuomnuca
U 1eHTpoOexHas cuia, u cria Kopuonmca
[Tpu yBenrueHUU 4acTOTHI BpallleHHUs cUCTeMbI oTcueTa B 4 pa3a cuna Kopuonuca
yBenuuuBaercs B 16 pas3
yBeIMYUBaETCS B 4 pasza
yMeHblaercs B 4 paza
HE U3MEHSCTCS
YcoBue TUTaBaHus Teja B )KUIKOCTH ONPEIEISICTCS
00BEMOM Tea
Maccou Tena
dbopMmoii 1 Maccoii Tena
COOTHOIIIEHHEM INIOTHOCTEH TeJIa U KHUIKOCTH
YpaBHEeHHNE HEPa3pPBIBHOCTH ISl HEC)KUMAEMOM KHUJAKOCTH UMEET BH/T

S
— =const
1%

2

P+ pY = const

S.v=const
2

ol

P+ pgh+ = const

ITpu nepexone Boibl U3 0JJHOU TPyOBI B APYTYIO, AMAMETP KOTOPOil B 2 pa3a MEHBbIIIE,
CKOPOCTb TEUEHUS
yMeHbIIaeTcs B 2 pasa
yMeHbIIaercs B 4 pa3a
yBEeJIMYMBAETCS B 2 pa3a
yBeJIMUMBaeTcs B 4 pasa
[Tpu yBenmueHNH Macchl rpy3a Npy>KHHHOTO MasTHUKA B 4 pa3a, Iepuo]
yMeHbIIaeTcs B 4 paza
yMeHbIIaeTcs B 2 pasa
yBeJIMUMBaeTcs B 4 pasa
yBEeJIMYMBAETCS B 2 pa3a
MakcumManbpHasi CKOpOCTh FapMOHUYECKHUX KosieOaHUI paBHa

Al
o
A

jxe|

[Tpu yBenmueHnH 4acToThl KojeOaHHi B 2 pa3a MoJIHas SHEPrHsl MaTepUAIbHOM TOYKH,

COBEPIIAIONICH rapMOHUYECKHE KOJICOaHMs
yMeHbIlaercs B 4 pasza
yMEHbILIaeTcs B 2 pas3a
yBeJIMYMBaeTcs B 4 pasza
YBEJIMUYUBAETCS B 2 pas3a
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26. OCHOBHBIM CBOWCTBOM BOJIH SIBIISICTCS
MIEPEHOC YacTUl] 0e3 MepeHoca SHepTuu
MepeHOC SHEPruu 0e3 MepeHoca YacTHI]
MEPEHOC, KaK YacTHll, TaK U SHEPTUU
27. CBs13b MKy JUTMHOM BOJHBI U CKOPOCTBIO €€ PacTpOCTpaHEHUS BhIpakaeTcs (GopMynoi

A=v-v
A=v-T
1=2
T
A=2vv
28. PaccTosiHue MEKIy COCEIHUMU Y3JIaMU CTOSTYEH BOJHBI PABHO

A

4

A

A

2

24

29. CBsI3b MEX/1y HEPruei U UMITyJIbCOM PEISTUBUCTCKON YaCTHUIIBI UMEET BH]L

E =,m°c* + p®c?

E=pc
E =,m?c® + p’c®
E=po
30. OCHOBHOI#1 3aKOH PEIATHBUCTCKOW TUHAMHUKH UMEET BH/T
- -
F=m,a
5
E _ g m, v
dt j1-p? /c?
5

> dm, v
F=—2

dt

5

F__ My

1-v?/c?

31. Macca aBmKyIeicst 4acTUIBI BABOE OOJIbIIIE MACCHI TIOKOSI IPH CKOPOCTH YaCTHUIIBI paBHOU
3
—C
2
3
—C
4
J3
—0C
2

C

32. Ecnu oiH 13 IBYX TOYEYHBIX 3apsIOB YBEIWYHTH B 2 pa3a, 9TOOBI CHIIa KyJIOHOBCKOTO
B3aUMO/ICHCTBHUS OCTAIACh IIOCTOSIHHOMN, PACCTOSTHIE MEX/Ty HUMH HaJ10
YBEJIMYUTH B 2 pa3a
YMEHBILIUTH B 2 pa3a

YBEJIUYUTH B V2 paza
YMCHBIIIHUTH B V2 paza
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33. HanpspkeHHOCTh 3JIEKTPUYECKOTO MOt U3MEPSIOT ¢ TIOMOIIBI0 IPOOHOTO 3apsina q,. Eciun

BEJIMYMHY TIPOOHOTO 3apsi/ia YMEHBIIUTH B Pa3, TO MOJTYJIb HANPSHKEHHOCTH U3MEPSEMOT0
oSt

HE U3MEHUTCS

YBEJIHUYUTCS B N pa3

YMEHBIIUTCS B N pa3

yBeIMuMTCA B N° pa3

34. I'paduk 3aBUCUMOCTH HAIPSHKEHHOCTH E 3JIeKTpOoCTaTuYecKoro moss IByX 3apsyKeHHBIX

IUIOCKOCTEH C OJJMHAKOBO# MOBEPXHOCTHOM INIOTHOCTBIO HAa paccTosiHuK d APYT OT Apyra

+6 -C
0 d X
UMEET BU
E A E A
‘ >
od X >,
| d 4
—
E A E A
\
|
\
1 >y ‘ N
d 4 d 4
|
|
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N
35. Ha PUCYHKC ITOKA3aHO HAIIPaBJICHUC E HAIIPSPKCHHOCTHU 3JICKTPHUYCCKOIO IMOJISL ABYX PAaBHBIX

10 MOJYJIFO TOUEYHBIX 3apsiioB (, U (, B TOUKE A, paBHOYJAJICHHOM OT 3TUX 3apsAA0B. 3HAKU
3TUX 3apsAa0B OyayT

*~——r
A E
@ @
q, q,
9,>0,q,<0
9,<0,q,>0
9,>0,0,>0
0, <0,q,<0

36. [ToTOK BEKTOpa HANIPSKEHHOCTH CKBO3b 3AMKHYTYIO IOBEPXHOCTh S, PaBeH
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37. I'pagmreHT MOTEeHIIMAIIA SJIEKTPUIECKOTO TIOJIS OTPUIIATEIBHO 3apsSHKEHHOW OECKOHEYHOM
IUIOCKOCTH B TOUKE A MMeeT HallpaBjeHHUE

-G

N

W

3v

A wWwDN B

38. EmkocTh Kaxoro konaeHncatopa B 6arapee C =100n@ . Obuas eMKocTh 6atapeu
KOHJIEHCATOPOB paBHA [nCD]

40
75
100
400
39. Ha pucyHke 1mokas3aHa 3aBUCIMOCTb CHJIBI TOKA B TTPOBOJHHKE OT BpeMeHH. 3a Bpems ot 10 ¢
110 20 ¢ yepe3 ceyeHue 1Mo MPOBOAHUKY MPOIIIENT 3apsi/l [Kfz]

I
80

60

40

20

5 40 15 20 25 80p%
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150
200
350
400
40. CompoTHBIIEHUE yYaCTKa IETH AB, PeICTaBICHHOTO Ha PUCYHKE, I/1€ KaXKIbIid PE3HUCTOP
R =30 Om, paBHO [OM]

R R
A R B
~— —___—
R
1
| I
40
50
75
120

41. Jlammiouka BKJIFOUYEHA B ceTh ¢ HanpspkeHueM 200 B u mpomyckaet Tok 0,5 A. 3a 2 gaca
JaMIIOYKa NOTPEOIIIeT SHEPTUI0 PaBHYIO [,ZZofc
200
10°
360-10°
720-10°
42. Bropoe npasuiio Kupxroda umeer Bua

2 iR =0

D 1R, =const
D LR =>¢
i k
D LR =D1LR,
i k

43. HampspkeHHOCTh MAarHUTHOTO TIOJIS B LIEHTPE KPYTroBOro BUTKA paanycoM 10cM, TIo KOTopomy
TeueT TOK 1A, paBHa [A/m]
8
2
10
5

44. B nByX mapajuieJIbHBIX IPYT APYTY MPOBOJHUKAX TOK T€UET B MIPOTHUBOMOIOKHBIX
HanpasieHusx. [IpoBogHuku
MPUTATUBAIOTCS
OTTaJIKUBAIOTCS
HE B3aMMOJICUCTBYIO APYT C APYTOM
MIOBOPAYMBAIOTCS B OJHOM HalpaBJICHUU
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45. Ha pucyHke n300pakeHbl CEUEHUS IBYX JUTMHHBIX MapaJljIeIbHbIX TPOBOAHUKOB C TOKaMH,
npuueM |, =21, . UHaykuus pe3yapTUPYIOIEro MarHUTHOTO TOJIs PaBHA HYJIIO B HEKOTOPOii

TOYKE MHTCPBajia

o 0O T o

46. BUTOK TIpOBO/Ia HAXOAUTCS B MATHUTHOM TI0JI€, IIEPIICHAUKYJIIPHOM TUIOCKOCTH BHTKA, U
CBOMMHU KOHIIaMU 3aMKHYT Ha aMIiepMeTp. MarauTHas MHAYKUUS [10JI1 MEHSETCS C TEYEHUEM
BPEMEHHU COTJIACHO TpaduKy. AMIEPMETP MOKAKET HATUYHUE SJICKTPUIECKOTO TOKa B MOMEHT

BpEMEHHU
B A
} $ ==
1 2 3 4 t
I I
! |
! I
| |
or0molc
orl o3¢
or3n0o4c
or0modc

47. Ilpn yMEeHbIICHUH MarHUTHOM MHAYKLIMH B 3 paza 00beMHas MJIOTHOCTh SHEPTUM MarHUTHOT'O
noJist
yBEIMUUTCS B 3 pasza
YMEHBIIUTCSA B 3 pasza
yMEHBIINTCS B 9 pa3
yBenu4uTcs B 9 pa3s

48. BemecTBo, 00s1a1at0111e€ CIOHTAHHONH HAMAarHUYEHHOCTHIO B OTCYTCTBUH BHEIITHETO
MarHUTHOTO TIOJISI, 3TO
JuaMardHe€Tuk
napamMarHeTHK
dbeppoMarueTuk
JIMRJIEKTPUK
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49. Ha pucyHke npecTaBiieHa MeTIist Tuctepesnca Gpeppomarsernka. KospuutusHoi cuie

COOTBeTCTBy'I-OT TOYKH
jM

Ou?2
Oul
lu4d
3ub
50. KonebaTenpHbIH KOHTYP COCTOUT U3 KOHJIEHCATOPa dIIEKTPOEMKOCThIO C M KaTyIIKu
UHIYKTUBHOCTBIO L. Ecim aekTpoeMKoCTh KOHIEHCATOpa M MHAYKTUBHOCTh KaTYIIKH
YBEIUYWINCH B 3 pa3a, TO Mepruoj CBOOOIHBIX JIEKTPOMArHUTHBIX KOJIEOAaHUH B ATOM
KOHTYype
yBEIMUYUTCS B 3 pasza
YMEHBIINTCS B 3 pasza
yBeIn4yuTCA B 9 pasa
HE U3MEHUTCS
51. K nocnenoBaTenbHO COEIUHEHHBIM PE3UCTOPY, KOHJIEHCATOPY U KaTyIIKe MMOJAaHO

nepeMmeHHoe HanpspkeHre U. Eciu najieHne HanpsKeHusl Ha pe3ucTope U =0B ,

U_=5B U =28B

Ha

KaTyIIKe U KOHJIEHCATOpe , To U paBHO [B]

~N o1 Wi

52. Tlo y4JacTKy meru COMPOTHBICHHEM R TedeT mepeMeHHBIN TOK, MEHSIOITUICS 110
rapMOHHYECKOMY 3aKOHY. Ecili yMEHbIINTH IEHCTBYIOLIEE HAIPSDKEHKE B 2 pasa, a
CONPOTHUBIICHNE YBEIUYHTH B 4 pa3a, TO MOIIHOCTh Ha 3TOM y4aCTKe

yMeHbIINTCA B 16 pa3
YMEHBIIUTCSA B 4 pasza
yBeIUUUTCS B 4 pasza
yBenuuurcs B 16 pa3
53. [lonHas cucrema ypaBHeHMH MakcBeria Jyist 3IEKTPOMAarHUTHOTO T0JIsE UMEET BUJL



§5d§:q
S
§§dszo
S

Crnenyromasi cuicTeMa ypaBHEHUH

L S
§ﬁdf:-j§9d§
L S
§5d§=o

S

§§d§=o

S

CIipaBCyiMBa AJid IICPEMCHHOI'O 3JICKTPOMArHUTHOT'O ITOJIA

B OTCYTCTBUC 3aPsAKCHHBIX TCJI 1 TOKOB IIPOBOANMOCTHU
IIPpU HAJIMYHWHU 3aPsSKCHHBIX TEJI U TOKOB IIPOBOAUMOCTH
B OTCYTCTBUC TOKOB ITPOBOANMOCTHU

B OTCYTCTBHUEC 3apsKCHHBIX TCJI

54. Jlnst 5NIeKTpOMAarHUTHBIX BOJH XapaKTEPHO SBJICHHE, KOTOPOE HE SIBIISIETCS] OOLIMM CBOMCTBOM
BOJIH JTFO00H TPUPOIBI
IpeIOMIICHUE
MOJISIPU3AIUS
T paKus
uHTEephepeHIUs

N
55.B BHCKTpOMaFHHTHOﬁ BOJIHC, pacnpOCTpaHﬂ}omeﬁc;I CO CKOPOCTBIO v , IPOUCXOTAT
— -
KoJIeOaHHs BCKTOPOB HaHpH)KeHHOCTeﬁ SJICKTPHUYCCKOTO ITOJIA E 1 MaroHuTHOI'O I10JI4 H .
— - -
BeKTopBI E y H u U umeror B3aMMHYIO OPUCHTAIUIO

ELH,Efo H| o
ELH Elo vLlH
E|H.E Lo, 0 LH
E|H,E |l 0, ofH
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56.Jlyu AB mpenommnsiercs B Touke B um wmger mo myrm BC. Ecmm n =const, a n,

YBCIIMUUBACTCA, TO JIYY IMPCIOMIIACTCS 110 IMTyTU

M

WnN -

4
57. SIBneHue MoJHOro BHYTPEHHETO OTPaKeHUsI HAOII0JaeTCsl PU YCIIOBUH

n, >n,

n, <n,

n, =n,

n, <<n,
58. PaccTosiHue OT mpeaMmeTra 0 paccewBaromled JMH3bI 4 cM, PAacCTOSHHE OT JIHMH3BI [0

n3o0paxkenus 2 cu. DoKycHOe paccTOsTHUE JIMH3BI PaBHO [ cm/

Wl bhlwbh|—P

59. BonHbI CTpOTO ONMpeAesieHHOW U TOCTOSTHHON 9acTOTHI — 3TO
KOTE€PEHTHBIE BOJIHBI
MOHOXPOMaTUYECKUE BOJTHBI
rapMOHHUYECKUE BOJTHBI
CTOSYME BOJIHBI

60. /IBe KOrepeHTHBIE CBETOBBIE BOJHBI C A=500HM TIPUXOJAT B HEKOTOPYIO TOUKY MPOCTPAHCTBA

¢ paszHocThio Xoaa 2,25 mxm. PesynbraT nunTepdepeHnnu B 3Toi ToUKe OyneT
max 5 mopsiaka
max 4 nopsiaka
min 5 mopsiaka
min 4 mopsiaka

61. [Ipoxoxas yepe3 TICHKY, 3€JCHBIA CBET MPH YMEHBIICHUN TOIIIUHBI TNICHKH CTAHOBUTCS
KpPacHBIM
HE U3MEHSCTCS
(broNIEeTOBBIM
roxyObIM
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62. Iudpaxius cBeta— 3TO
HAJIO’)KEHHE KOT'€PEHTHBIX BOJH B IPOCTPAHCTBE
orrn0aHKe CBETOBBIMU BOJTHAMH MPEISTCTBHIA
pasIoKEHNE CBETA B CIIEKTP
yIopsiioueHne KojJeOaHni CBETOBOTO BEKTOpPa

63. Yucno wtpuxoB Ha 1 cm AudpakMOHHON PEIIeTKU ¢ epHoAoM 1 mxm paBHO
10
100
1000
10000

64. lucniepcusi Ha3bIBaCTCSI HOPMAIBHOM, €CITU NMPH YMEHBIICHUU JJIUHBI BOJHBI A ITOKa3aTellb

IIPEJIOMIICHUS
YBEJIIMYHUBACTCS
HE U3MEHSETCS
YMEHBIIAETCS

65. IHTeHCHBHOCTH CBETa, MPOLIELIET0 Yepe3 NOIsIpU3aTOp U aHaIu3aTop OyJeT MaKCUMAaIIbHOM,

€CJIN YTOJI MCXKAOY OCAMHU IOJIAPHU3aTOPa B aHAJIU3aTOpa paBCH
OO
30°
450
60°

66. Ecniu cBeT majiaeT Ha TpaHMIly pas3zesa JBYX JUAJIEKTPUKOB, TO
OTpa)KeHHBIﬁ u HpeJ’IOMJ’IeHHBIfI JIY4YH 4aCTUYHO ITOJAPHU30BaAHBI
OTpa)XCHHBIN U TPEIIOMIICHHBIH Jy4YH HE TOISIPH30BaHbBI
OTPa)KEHHBIN U MPETOMIICHHBIN JTy4H B3aUMHO NEPIIECHIUKYJIIPHBI
OTpa)XCHHBIN U TPEIIOMIICHHBIH JTy4H TUIOCKOIIOJISPU30BAHBI

67. I1pu 1BOMHOM JTy4YenpeIOMICHUN
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIN JTyYU HE MOJISIPU30BAHBI
OOBIKHOBCHHBIN M HCOOBIKHOBEHHBIN JTYYH YaCTUYHO TIOJISIPU30BAHBI
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIH JTyUH TUIOCKOTIOISPU30BAHbI B MTApaIETbHBIX
TUTOCKOCTSIX
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIN JTyUH TIIOCKOTOISPU30BaHEI BO
B3aMMHOTIEPIICHIUKYJISIPHBIX TUIOCKOCTSIX.

68. BCH_[eCTBa, CIIOCOOHEBIC NIOBOpPAYUBATh INIOCKOCTD MOJIApHU3AalUH, SABJIAIOTCA
OIITUYCCKHN aKTUBHBIMU
OIITUYCCKH U30TPOITHBIMHA
ONTUYCCKU aHU30TPOIMHBIMHU
OIITHYCCKHN HC aKTHBHBIMH

69. YauBepcanpHas Qynkius Kupxroda 1is TemioBoro u3mydeHus paBHa
CHEKTPaIbHOM MOTIOIATEIbHOW CIOCOOHOCTH YEPHOTO Tea,
CHEKTPAJIBHOM MOIIOIATEIEHOW CLIOCOOHOCTH CEpOro Tena,
CIEKTPAJIbHOM MJIOTHOCTH SHEPreTUYECKON CBETUMOCTH YEPHOIO TEa,
CHEKTPaAJIbHOM MJIOTHOCTH SHEPreTUUYECKON CBETUMOCTHU CEPOTo Tela
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70. Ha pucyHke moka3zaHa KpHBas 3aBHCHUMOCTH CHEKTPAJIbHOM IIOTHOCTH 3HEPreTHYECKOU
CBETHMOCTH a0COIIOTHO YepHOTo Tena oT JiuHbl BoaHb! ipu 8000K. Ecnu temnepatypy Tena

yBenuuuth 10 16000 K, To 1MHa BOJHBI COOTBETCTBYIOIIAS MaKCUMyMy H3IydeHHs OyIer
paBHa [HM]

I,  8000K
|
|
|
I
|
|
|
|
! Tm—
400  AHM
100
200
600
800

71. YpaBuenue DitHiureiiHa 115 GoTorpdeKTa BbIpakaeT 3aKOH COXPaHEHUS

UMITyJIbCa
SHEPrUuu

MOMEHTa UMITyJIbCa
IIEKTPUYECKOTO 3apsiia

72. 3aBUCMMOCTh MaKCUMaJbHOW KHWHETHYeCKOoW sHepruu (otornekTpoHoB W OT 4acTOTHI Vv

najaloux Ha GoTo31eMeHT (poTOHOB cooTBeTcTBYeT rpaduk 1. Ecnu naHubil hoTornemeHT
3aMEHUTh JIpyruM ¢ Oonbliedt paboroil Bbixoga, To rpapuky W = f(v) Oyner

COOTBCTCTBOBATH

A~ WDN B
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73. Ha pucyHke npuBeJeHBI JIB€ BOJIbTaMIICPHBIE XapaKTEPUCTUKU OAHOTO (hoTodrnementa. Jliis
4acTOT vV MaJalolluX U3y4yeHUH U ocBelleHHocTe E crnpaBeanmmBo
/\J

v, =V,, E <E,
v, =V,, E >E,
v, >Vv,, E >E,
v, <V,, E <E,
74. JlaBieHue cBeTa Ha YEPHYIO MOBEPXHOCTh
B 2 pa3a MEHbIIIE, YEM Ha 3€PKAIbHOM MOBEPXHOCTH
B 2 pa3a 0o0Jbllie, 4eM Ha 3epKaIbHON OBEPXHOCTH

OJIMHAKOBO C JIaBJICHUEM Ha 3epKaJbHOU MOBEPXHOCTU
B 4 pa3za 6oJbllie, 4eM Ha 3epKaIbHON TOBEPXHOCTH

75. Ilpu >¢dexre Komnrona st magaromiero M3Iy4YeHUs JUIMHOM BOJIHBI A M PacCEesTHHOTO

U3IIy4eHUs: A' CrpaBeIMBO

A>A

A'>A

A=A

A'>>A

76. Ha pucyHke n300pa’keHbI CTallHOHAPHBIE OPOUTHI aTOMa BOJIOPOJIa COTIIacCHO Mojienu bopa, a

TaK)K€ YCJIOBHO H300pakKeHBI TMEPEXOJbl JJEKTPOHA C OJHOW CTallMOHAPHOW OpOWUTHI Ha
JIPYTYI0, COIMPOBOXKIAIOIINECS W3JIYYCHHEM KBaHTAa OHHEPruu. MaKCHUMaJbHOW dYacToTe

W3JIy4eHHs B cepuM JlaliMaHa COOTBETCTBYET MEPEXO]L

n=1

n=2

n=3
n=4

n=5

5n —1In
5n — 2n
5n — 3n
2n —1n
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77. Mexnay Tpems HW)KHMMM YPOBHSIMM 3HEPIMH 3JIEKTPOHA B aTOME BOAOPOJAa MUHUMAaJIbHas

JacToTa 1morjiomacmMoro (I)O_TOHa COOTBCTCTBYCT MCPEXOAY

E=0
E-
E,
E,
E>— E1
Ei1—E>
E>—Es
E1—Es3

78. dnunbl BonH e Bpoins 1 3nekTpoHa, MPOTOHA U @ - YACTHUIIBI, ABIKYIIUXCS C OJHOHN H
TOH 7K€ CKOPOCTBIO CBSI3aHHBI COOTHOLIEHUEM
A >, >4,
A <4, <4,
A > A, <4,
A =1,=4,

79. BeposiTHOCTh OOHAPYKUTH AJIEKTPOH HA YUACTKE (a, b) OJIHOMEPHOT0 MOTEHIIHAIBHOTO SIIHKA

b
¢ OCCKOHEYHO BBICOKUMHM CTEHKAMHU BBIYUCISACTCS IO (popMyne w :jwdx, ric w -

a

IUIOTHOCTh BEPOSITHOCTH, ompenensemas y - ¢ynkuuei. Ecim y - QyHKIMsS umeer Buj,

yKa3aHHBII Ha PUCYHKE, TO BEPOSITHOCTh OOHAPYKUTH AJIEKTPOH HA y4acTKe 5 <X < 2 paBHa

Yl
w2
o~

W S AN =
=Ny =5 w
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80. YacTp MCXOAHBIX PaAMOAKTHBHBIX SACP paclaarolliuxcs 3a BpeMs paBHOE JIBYM INEpUOJaM

81.

82.

N

o 01w

(o]

10
11
12
13
14
15
16

17

nojypacmajia, paBHa

3

O, NP NP DN

B pesynbrate S - pacmaga sapa ¢ MOPAIAKOBBIM HOMepoM Z, o0pa3yercsi 3JIEMEHT C

HOPSIKOBBIM HOMEPOM B Tabiuie MeHnneneeBa
Z+2
Z+1
Z-1
Z-2
SAnpo m3oToma ypaHa U TMOCie HECKOMbKUX PaJMOAKTHBHBIX PACTajioB IPEBPAIIaeTcs B
AIpo u30TONA U B pesynbTaTe
OJTHOTO @ W JABYX [ pacmaioB
OJIHOTO @ ¥l OHOrO 3 pacmajioB
IBYX @ W JIByX [} pacmaioB
TaKoe MpeBpalieHuEe HEBO3MOKHO

Bonpochbl Ha 3a4eT
Mexanuka 1 MoJiekyJasapHas dbuszuka (1 cemecrp)

Cucrema orcuera. IlyTh, mepemenieHue, CKOpPOCTb, YCKOPEHHME IIpH pPaBHOINEPEMEHHOM

PSIMOJIMHEHOM JABM>KEHUU.

KuHeMaTnka BpalaTeNbHOTO MABM)KEHMS. YTOJ IOBOPOTA, YIJIOBash CKOPOCThb, YIJIOBOE

YCKOPEHHUE U UX CBS3b C IMHEHHBIMU XapaKTepUCTUKAMU.

Jlunamuka matepuanbHoi Touku. [IoHsaTHE Maccesl, cuibl. 3akoHbI HproTOHA.

Cunbl B MeXaHMKE (CUjIa TPEHHUS, TAKECTH, YIPYTOCTH).

3axoH BecemupHoro tarorenus. Kocmuueckue ckopocTu.

ITonsiTne 3amMKHYTOM cucTeMbl. MMITynbC MaTepualbHOW TOYKH, MEXAHWYECKOW CHCTEMBI.

3aKOH COXpaHEHMsI UMITYJIbCA.

Pa6ora. Mommnuocts. KIIJ[. Kunernueckas u moTeHIMadbHas 3HEPTUU. 3aKOH COXpaHEHUS

DHEPIUH.

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

OcCHOBHOE ypaBHEHHUE IMHAMUKH BPAIATEIbHOIO IBUKEHUS. MOMEHT UHEPIIUHU.

MowmenT uneprun. Teopema Il telinepa. I npockonsl.

Kunernueckas sneprust BpameHus. Pabora, copepiiiaemasi mpy BpallleHUH Tena.

HCO. Cunsbl unepiumu.

[Tpuniun otHocutensHocTH ['anmunes. [IpeobpazoBanus [anumes.

[Toctynater CTO. IIpeo6pa3zoBanus JlopeHia s KOOpIUHAT U BPEMEHHU U UX CIICJCTBUSA.

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

CBolicTBa XHAKOCTEW W Ta30B. ['mapocrarndeckoe aaBieHue. 3akoHsl [lackansa, Apxumena.

YcioBus niaBaHus Ted.

CranuoHapHOE T€UEHHUE HICATBHOMN )XKUAKOCTH. Y paBHEHUE bepHyn U ClIeICTBUA U3 HETO.
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33
34
35
36

37
38
39
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41
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45
46
47
48
49
50

O wpN -

(op]

Bsi3kocth. JlamuaapHOe 1 TypOyJIeHTHOe TeueHne Xuakoctu. Yucino PeitHonbaca.
Omnpenenenne Ba3kocTu MeronoM CTokca.

Omnpenenenue BI3kocTH MetoaoM Ilyaseitns.

Mexanunueckue kojaeOaHus U UX XapaKTePUCTUKH.

["apmonnueckuit ocuusuiaTop. [TpyXuHHBIN, GU3NYECKU 1 MaTeMaTHUYECKUI MasTHUKH.
VYnpyrue BonHBL. YpaBHeHHE Oeryiueil BOJHBL. 3eMIIETPSACEHUS: MPUYUHBI, MOCIEICTBUS,
IIPOTHO3.

Nntepdepenius BosH. CTosune BOJIHBL. 3BYK, HH(Pa3BYK, yIbTPa3BYK.

CraTucTUYeCKU U TePMOJUHAMUYECKUA METO/bl MCCIEJOBAHUS CUCTEMbl MHOTMX YaCTHILI.
OcHosnble nonoxxenuss MKT crpoenus BewecTsa.

[Tonstue mons BemecrBa. KomnuectBo BemectBa. MoiisipHast Macca, Macca OJHOM 4aCTHUILIBI.
WneanpHeiii raz. OcaoBHoe ypaBHeHue MKT naeanbHoro rasa.

YpaBHEHME COCTOSIHUSA UIEAIBHOIO ras3a. M3onpoueccsl.

3akoH MakcBeiuia 0 pacipeIelIeHMH MOJIEKYJI HII€AIBHOTO Ta3a 110 CKOPOCTSIM.
bapomerpuueckas popmyna. Pacipenenenne bonbimana.

Huddysus. 3akon Puka. Kosppunuent nuddyszun.

TemnonpoBoaHocTh. 3akoH Dypbe. KoappuimeHT TennonpoBogHOCTH.

Bszkocts. YpaBuenue Hototona. KoadduiueHT BI3KOCTH.

[TepBoe Hauano TepMoauHaMUKU. BHyTpenHss sneprus. Pabora B TepMOgMHAMUKE.
TennoeMkocTs ra3oB. YpaBHeHue Maiiepa.

Yucno creneneil cBoboabl. 3akoH boibiMaHa 0 paBHOMEPHOM pacHpeesIeHUd 3HEPTUu 10
CTETIEHSM CBOOO/BI.

[IpuMeHeHne nepBoro Hayauaa TEpMOAMHAMUKH K M30IIPOLIECCAM.

Anunabatnyeckuit mporecc. Ypasaenue [lyaccona.

OO6partumble 1 HeoOpaTUMBbIE Mpoliecchl. DHTponus. Bropoe Hauano TepMOIMHAMUKHY.
Tennossie qeuratenu. Hukn Kapuo. KITJ[ rernoBoit mammnabl. OxpaHa OKpyKarolen cpeibl.
Peanbuble ra3el. YpaBHenue Ban-aep-Baanbca. 30TepMbl peanbHOTO rasa.

BryTpennsis sueprus peanpHoro raza. Cxmkenue ra3zoB. Dddekr [xoyns — Tomcona.
SIBneHus Ha rpaHuLe KUAKOCTh U TBepaoe Teno. Kpaesoit yron cmaunBanus. [loBepxHocTHOE
HaTsDKeHHE. [[0BEpXHOCTHO-aKTHBHBIE BEILIECTBA.

Wcnapenue, nnasnenue, cyonumanus. Jluarpamma cocrosiausi. TpoliHas TOUKa.

JlaBieHne o M30rHyTOM MOBEPXHOCTBIO KUAKOCTU. KanuiuisipHble SBICHMUS.

TBepaple Tena. AMopdHbIe U KprcTaTHueckue Tena. IloauMeps! 1 okpyskaromias cpena.
THUIBI KPUCTAIIIMYECKUX TBEPBIX TEIL.

JledexThl B KpucTaIax.

TennoemkocTs TBEpAbIX Tel. 3akoH rononra u IIth.

@®a30Bble MEpPEXOAbl MEXAY arperaTHbIMH COCTOSHUSIMU BeliecTBa. Da30Bble INEPEXObI
IIEPBOTO U BTOPOTO POJaA.

IK3aMEHAIMOHHbIE BOPOChHI
DJIEKTPOANHAMHUKA (2 ceMecTp -DK3aMeH)

3aKOH COXpaHEHMsI AIEKTPUUECKOTO0 3apsiia. 3akoH KyioHa.

HanpsxenHocTs snextpudeckoro noms. [punnun cynepnosuiuu. [Tone qumnoss.

[ToTok m mupKyIsIUs IeKTpocTaTndeckoro noist. Teopema [aycca.

Pabota snekrpoctarndeckoro noss. [loreHnman u ero cBs3b ¢ HAMPSXKEHHOCTHIO.
IIpoBOIHMKM W AMDIIEKTPUKM B 3JeKTpocTathdeckoMm mnoje. KonaeHcatopbel. EMKOCTB
KOHJIEHCATOPOB.

3HCpFI/I$I B3aHMOILeI>JICTBH$[ SJICKTPUYCCKUX 3aps10B. 3Hepr1/m YCAUMHCHHOI'O IPOBOJHHKA,
KOHJIEHCATOPa, 3JEKTPUUECKOTO MOJIS.

Onektpuueckuit Tok. Cuna Toka. Ctoponnue cwibl. J[C. 3akon OMa it yyacTKa LETH U ISt
3aMKHYTOH 1LI€TIH, COJIEPIKaIlero HICTOUHUK TOKA.
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8
9

10
11
12

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

25
26
27

3akon Owma u [Ixoyns-JIeHna B MHTETpabHON M quddepeHraIbHoi popmax.
ConpoTuBieHHEe NPOBOAHMKOB M HX COEAMHEHHUSA. 3aBHCHUMOCTb OT TEMIIEpaTypBhl.
CBepXIpOBOAUMOCTb.

IIpoBogumocTs B MeTainax. TepMo3JIeKTpOHHAS IMUCCHSL. DJIEKTPOBAKYYMHBIN THOLI.
[TpaBuna Kupxroda. PaBHOBeCHBIIt MOCT YUHCTOHA.

[IpoBomumocts B modynpoBogHHkKaxX. CoOCTBEHHas W HpPUMECHas IPOBOAUMOCTb.
[ToympOBOTHUKOBBIN TUOA.

Toku B razax. CaMOoCTOSITENIbHBIE U HECAMOCTOSITEIIbHBIE Fa30BbIE PA3PSIBIL.

Onexrponus. [IpoBogumMocts B anekTponurax. 3akoH dapanes.

MaruutHoe nosne. 3akoH buo-Casapa-Jlamnaca.

B3aumoneiicTBue napanienbHbIX TOKOB. 3aKOH AMiiepa.

JIBM>KeHHE 3apsKEHHBIX YacTHUL] B MarHuTHOM nosie. Cuina Jlopenna.

OnexTpoMaruuTHas uHAykuus. 3akon Papanes. [Ipasuino Jlenna.

Teopema 0 UUPKYJIAUN BEKTOPA MATHUTHOW MHIYKIIUH.

Maruerukuto [{ua-, napa-, peppomaruetuku. ['unoresa Ammnepa.

WNHayKTUBHOCTB. DHeprust MaruutHoro noist. Camonnaykius. Tpancdopmarop.
[lepemennslii Tok. 3akoH OMa AJ1s1 IEPEMEHHOTO TOKA.

PeaktuBHOE conporusnenue. MomHocTts B Llenu nepeMeHHOro Toka.

Konebatenpupiii koHTYp. CBOOOAHBIC TapMOHHMYECKHE KoJjiebaHus B KOHType. Dopmyna
Tomcona.

KonebaTenbHbIi KOHTYpP ¢ aKTUBHBIM COIIPOTUBJIEHUEM. 3aTyXarolye KoueOaHusl.
BrinyxieHHble koseOaHus. SIBIeHHE 3JIEKTPUUYECKOI0 Pe30HaHCa.

DnekTpoMarHuTHble BoJaHbl. Bektop YMoBa — [loiftunra.

IIkama 3J'IeKTp0MaF HUTHEBIX BOJIH. CBOMCTBa QJICKTPOMAIrHUTHBIX BOJIH.

28
29

30
31

32
33
34
35
36
37
38
39
40
41

42
43

44
45
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OcHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKH.

Ontuyeckue nmpudopsl. JIunza. @opmyra ToHkoi nuH3bL. [locTpoeHne n300pakeHni B TOHKOM
JIMH3E.

®orometpusi. OCHOBHBIE OTOMETPUUECKUE BETUNIHHBI.

Wntepdepenus cBera. YcCIoBHS MakCUMyMa W MHHUMyMa UWHTEpPQEpEHIIMH CBETa.
[Tpumenenue uaTepHEpPEHITNH.

WuTepdepenmus cBeTa B TOHKUX TUIeHKaX. 11070Ck paBHOTO HaKJIOHA.

WuTepdepenius cBeta B TOHKUX mieHKax. [Tonockl paBHOM TonmuHbI (Koibiia HeroToHa)
Pacuer nHTEpPEPEHINOHHON KAPTHHBI OT IBYX HCTOUHUKOB.

Hudpakmus ceera. [Tpuniun ['oiirenca - @penens. Merox 300 Openernsi.

Hudpaxius Openenst Ha KPyTriioM OTBEPCTUU M HEMPO3PAYHOM JIUCKE.

Hudpakaus ceera. JIudpakius Opaynrodepa Ha ogHOoM mend. J(udpakiimonHas pemerka
Hudpaknus Ha kpuctamax. @opmyna Byneda — bperros.

Hucnepcus cBeta. DIEKTPOHHAs TEOPHUSI TUCTIEPCUN.

Hucnepcus ceeta. Buibl CrieKTpoB u3iyyeHHs. KauecTBEHHbBIN U KOJIMYECTBEHHBIN aHAIU3.
[Tormomenune cBera. 3akoH byrepa. CrnekTtpbl H3Iy4eHUss M TOIVIONIEHUS KaK METOJ
OTpa’kaTeNbHON CIIOCOOHOCTH MOYB, TMArHOCTUKA 3arpsi3HEHHBIX HEPTHIO MOYB.

[Tonsipuzanusa ceera. Buasl nonspusanuu. 3akoH Masoca.

[longpuzanus cBeTa Npu OTPAKEHUU U MPEIOMIIEHUN HA TPaHMIIE IBYX AMAIEKTPUKOB. 3aKOH
Bprocrepa.

SBnenue nBoitHOrO JMydenpenomiaeHus. [Ipudopsl A noayyeHus, NOIsIpU30BaHHOTO CBETA.
Onrtryecku akTUBHBIE BenlecTBa. CaxapuMeTpsbl.

HckyccTBenHas ontudeckas anm3orporus. Dddexr Keppa.

XapaKTepUCTUKU TETIOBOIO U3ITyUYEHHUSI.

3akon Kupxroda. 3akonsr Crepana — bonmpiiMana u cMenieHus Buna.

®opmynsl Panes — /xxunca, Buna u 11nanka.

OnTHyueckasi IUPOMETPHUSL.
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51 3akonbl ¢Qorodddexra. VYpaBHenume DOiHmrTerHa s porodddexra. [Ipumenenue
dororddexra.

52 Macca u nmitysbc ¢poTtoHa. JlaBineHue cera.

53 Dddexr Komnrona.

54 3aKOHOMEpPHOCTH B aTOMHBIX CIleKTpax. JInHeWyaTbIii CIEKTp aTOMa BOAOPOA.

55 Crpoenue aroma. OnbiThl Pesepdopaa mo paccesHuto anbda - 4acTHll.

56 Iloctrymatel Bbopa. DkcrnepuMeHTaTbHOE JOKA3aTeNbCTBO JHUCKPETHOCTH HSHEPreTUYECKHUX
ypoBHe# atoMma (omnbiTel @panka u ['epia).

57 DneMeHTapHas Teopus aToMa Bojopozaa no bopy.

58 T'unoresa ne-bpoiins. BomHossie cBoiicTBa BemiecTBa. COOTHOIIEHUE HEOMIPEIETICHHOCTEH IS
KOOpAMHAT U UMITYJIbCOB.

59 BonHoBas GpyHKUuS U ee cTaTucTUyeckuid cmbici. OOmiee ypaBHenue lpeaunrepa.

60 CroHTaHHOE M BBIHYXICHHOE U3IydeHue. Jlazeps.

61 IloHATue 30HHOW TEOPUU TBEPIOIO TEA.

62 Pa3mep, cocTaB U 3apsi ATOMHOTO sIpa.

63 Jledext macchl M SHEPrus CBA3MU AAep. SepHble CUIIbI U X CBOWCTBA.

64 PagmoakTHBHOE M3JIyYE€HUE U €TO BHIBL.

65 buonoruueckoe neiicTBUE pagOaKTUBHBIX M3IYUYEHUN. 3aliuTa OT pajualii.

66 PamgmoakTHBHBIE 3JeMEHTHI. [I[pUMeHEeHNE paIMOAKTHBHBIX H30TOTIOB.

67 3axoH paguoakTUBHOrO pacnaja. [IpaBuiia cMenieHus.

68 fnepHbie peakuu ¥ UX OCHOBHBIC THIIBI.

69 SnepHble peakuuu Noj AeiicTBUEeM HEUTPOHOB. LlenHas peakuus 1eneHus.

70 Snepnas sHepreTHKa. TepMosiiepHbIC PEaKIINH.

6. METOAUYECKHUE MATEPHUAJIbI, ONPEJAEJJAIOIMUE IPOLEAYPbI

OIIEHUBAHUS 3HAHWH, VYMEHWH, HABBIKOB MW (MJIH) OIbITA
JAEATEJBHOCTH
6.1. Pe3yJ'IBTaTbI O0CBOCHMUA yqeﬁﬂoii AUCHUIIJIHHBI, IMOJIC/KALIUEC IIPOBEPKE
Konrponupyemsie
KOMIIETEHIIUU PesynbraTel 00y4yeHus (00bekThl oricHuBaHus) | OCHOBHBIE ITOKA3aTeNN OrieHOYHbIE
(gacTp OIICHKHU PE3yJIbTaTOB cperncTBa
KOMIETEHITNH)

1 2 3 4
CIIOCOOHOCTBIO 3HaTh: Crenenp npumeneHus | Ilpaktuueckoe
MIPE/ICTaBIIATh Hay4YHYI0 KapTHHY MHpa Ha OCHOBE 3HAHHWS | MOJYYEHHBIX 3HAHWH | 3aHATHE,
aJIEKBAaTHYTO OCHOBHBIX TIOJIOKCHHUM, (H3UIECCKUX 3aKOHOB, | JJIS 00BsiCHEHUs | J1a0OpaTOpHbIE
COBPEMEHHOMY METOJIOB ECTECTBEHHBIX HAayK M MaTeMaTHKH, YCIOBUH  NPOTEKaHWs | paboOTHL,
YPOBHIO  3HAHHMH | anekBaTHYI0 COBPEMEHHOMY YDPOBHIO 3HAHHIA (bu3udecKUX sBJIEHHMH | KOJUIOKBHYM.
HayqHYIO KapTHHY | yavupyio kapTHHY MEpa; B NIPUPOJIE U MIPUHSTHS | TECTUPOBAHHE.
MHpa Ha OCHOBE MPaKTHYECKUX
3HAHUS OCHOBHBIX peuieHuit B

TOJIOKEHUM,
3aKOHOB u
METOJI0B
€CTECTBEHHBIX
HayK u
MaTeMaTHUKH
(OIIK-1);

YMern:
I10JIb30BaThCId 3HAHUAMU OCHOBHBIX HOJ'IO)KCHI/Iﬁ
(U3NYECKUX 3aKOHOB, METOJIOB €CTECTBECHHBIX
HAYK U MaTEMaTHKH;

Baaagern:

- COBPEMEHHBIMHU (bu3nIeCKUMHI u
MATEeMAaTHYCCKUMH  METOJAaMH W [pHEeMaMH
OTHCaHWsI HAayYHOW KapTHHBI MHpa Ha OCHOBE
OCHOBHBIX IIOJIOKEHHWH €CTECTBEHHBIX HAayK M
MaTeMaTHKH

MMOBCEIHECBHOM KU3HH;
CremneHb
(hopmupoBaHus
COOCTBEHHOW ITO3ULINU
MO0  OTHOWICHUIO K
(huzngeckoit
nHpopmanny,
[0JIy4aeMoit
Pa3HbBIX HCTOYHUKOB

nus3

6.2 Illkana oneHNBaHUs IVIAHUPYEMBIX Pe3yJabTAaTOB 00y4eHUs!

IIkana oueHMBaHKUS VIAHUPYEMBIX Pe3YyJIbTATOB 00y4eHM st
(Texymmii u pyoeKHBINH KOHTPOJIb)
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Cemectp

Ixana oneHUBaHUA

0-35 GaymtoB

36-40 6amnoB

41-55 O6amnos

56-70 6aytoB

YacTuuHOE NOCeEHUE
ayJUTOPHBIX 3aHATHUH.
HeynosnersopurensHoe
BBIIIOJIHEHHE
71a00paTOPHBIX U
MPaKTUYECKUX PadoT.
[Inoxas moAroToBka K
OaIITEHO-PEHTHHTOBBIM
MEPOTPHUIATHSM.
OOyyaromuiicst He
JIOIyCKaeTcst K
MIPOMEXKYTOYHOMN
aTTecTalu

[Tonnoe unu
YaCTUIHOE TIOCEIICHNE
ayJUTOPHBIX 3aAHATUH.
YactuuHoe
BBITIOJTHEHUE U 3aIUTa
71a00paTOPHBIX U
MPAKTHYECKUX PaboT.
Brlinonnenue
KOHTPOJIBHBIX pador,
TECTOBBIX 3aJIaHUH,
OTBETHI HA
KOJUIOKBHYME Ha
OIICHKHU

«YOOBJICTBOPHUTCIIBHO.

Ilomaoe mnun
YJaCTUYHOC
MOCEIlCHUE
ayIUTOPHBIX
3aHATHH.
ITonnoe
BBITIOJTHEHHE U
3alnTa
71a00paTOPHBIX U
MPAKTHYECKUX
pador.
Brimonnenne
KOHTpOJII)HI)IX
paboT, TECTOBBIX
3aJ]JaHUM, OTBETHI
Ha KOHHOKBI/IyMC
Ha OLIEHKHU
«XOPOIIIOY.

IToaHOE MOCemeHMe
ayIUTOPHBIX
3aHATHH.

IToxHoOE
BBIIIOJTHCHHUC U
3alluTa
na00paTOPHBIX U
MIPAKTHICCKUX
pabot. BeimonHeHne
KOHTPOIILHBIX padoT,
TECTOBBIX 3aJaHUH,
OTBECTHI HA
KOHHOKBI/IYMC Ha
OIICHKH «OTIUYHOY.

7. Y4eOHO-MeTOoHYeCcKOe o0ecneuyeHrue TUCIIUIIMHBI (MO1YJIs1)

N =

7.1 OcHoBHas IuTEpaTypa

. Tpopumonra T.U. Kypc ¢puzuku. M3a-Bo «Axagemus». 2012 r. 560 c.
Tpodumora T.M. CoopHuk 3amau o Kypey ¢usuku. M3n-Bo «Beiciias mkomay, cepust «Jlms

BBICIINX yueOHbIX 3aBeieHui». 2008 1. 408 ¢. ISBN:978-5-06-004439-3http://lib.kbsu.ru

3. Bompkenmreitn B.C. COopHuMK 3amad 1o oOmiemMy Kypcy (usukm.

mup»,2008r. 328ctp. ISBN: 978-5-86457-235-7 http://lib.kbsu.ru
4. Oo6mas ¢uzuka [DNeKTpoHHBIN pecypc]: ydeOHoe mocobue mis By3oB / A.H. Bapasa, M.K.
I'y6kxun, JI.A. UBanoB u np.; nox pexn. B.M. benokonsitoBa - M. : U3narensckuit njom MOU,
2016. (http://www.studentlibrary.ru/book/ISBN9785383009994.html)
5. "Kypc o6meii ¢puzuku. OcHoBsl pusuku. T. [. Mexanuka. DIEKTPUIECTBO M MAarHETH3M.
Kone6anus u BostHbl. BomHOBas ontuka [DnekTpoHHBIN pecypc]: Yueb. mocodue: 1ist By30B. /
Kunrcen A. C., Jlokmus I'. P., OnsxoB O. A.; [Tox pen. A.C. Kunrcena. - 2-e usn., ucrp. - M. :
OU3BMATIINUT, 2007." (http://www.studentlibrary.ru/book/ISBN9785922107532.html)

7.2 JlonoJiHUTEJIbHAS JJUTEepaTypa

N3n-Bo «KHWKHBIH

1. ®pum C.3. TumopeBa A.B. Kypc obmeit ¢usuku. B 3-x T1. T.1. ®u3nueckue OCHOBBI
MexaHuku. MonekynsapHas ¢usuka. Konebanus u Bomubl. M3n-Bo "Jlawp". 2008 r. 13-¢ u3.
480 ctp. ISBN:978-5-8114-0662-3.

2. ®pum C.D. TumopeBa A.B. Kypc obmei ¢uszuku. B 3-x 1r. T.2.. Dnexkrpuyeckue u
anekTpomarneTnueckue sisrneHus. Msn-so "Jlamp". 2008 r. 12-e m3n. 528 ctp. ISBN:978-5-
8114-0662-3.

3. @pum C.D. TumopeBa A.B. Kypc o6mieii ¢puzuku. B 3-x 11. T.3. Ontrka. ATtomHas ¢u3uka.
Nzn-Bo "Jlanp". 2008 r. 10-e uzn. 656 ctp. ISBN:978-5-8114-0662-3.

4. JlozoBckuit B.H. Kypc ¢dusuku. B 2-x T1. T.1. U3a-Bo: «Jlauby». 2009 . 6-¢ u3n., Ucm. U JOIL.
576 ctp. ISBN:978-5-8114-0288-5.
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7.3 VIntepHeT-pecypcehl
1. lib.kbsu.ru
2. www.ph4s.ru
3. www.physbook.ru
4 ObC «KoHCynbTaHT cTyA€HTa»
8. MarepuajibHO-TeXHHYECKOe o0ecneyeHue JUCIUILTHHbI

Jlns peanu3anuu pabodel IporpaMMbl JUCHUIUIMHBL UMEIOTCS CHEIMaIbHbIE TOMELCHUS
JUISl TIPOBEACHUS 3aHATUHN JIEKIMOHHOTO U CEMUHAPCKOTO THUIIA, TPYIIIOBBIX U WHIMBHYaIbHBIX
KOHCYJIbTAllUM, TEKYIIEr0 KOHTPOJSA U IMPOMEKYTOYHOM aTTECTallld, a TaKKe IOMEILIEHUs Ul
CaMOCTOSITENIbHON pabOThl U MOMEUIEHMSI JUIsl XpaHEHUsI U MPOPHIAKTUYECKOTO O0CITyKUBAHUS
obopynoBanus. CrienuaibHble TOMEICHUS YKOMIUIEKTOBAHbI CHEMATU3UPOBAHHON MeOenbio 1
TEXHUYECKUMHU CpeJICTBa OOyuYeHHs, CIIy)KalUMH JJsl HpeJcTaBieHus HWHGOpMaluuu OO0JbIIOM
ayIUTOPUHU.

JIexuMOHHBI Kypc 1O AUCHUIUIMHE «PU3MKa» IPOBOAUTCA B CHELUAIU3UPOBAHHOMN
JEKIIMOHHOM ayJIUTOpUU OOOpYIOBaHHOH NPOEKTOPOM, HOYTOYKOM C 3allMCAHHBIMH Ha HEro
00y4armuMu IporpaMMamMu 1o (u3HKe.

JlaGopaTopHbI€ 3aHATHUS IPOBOJATCA B CIICLUATU3UPOBAHHBIX J1a00paTOPUAX OCHAILIEHHBIX
HECKOJIbKUMH JIeCATKaMU J1a00paTOpHbIX paboT, 0XBATHIBAIOLINX BCe pa3zeibl oouel ¢pusnku. [1o
BCEM pa3JiellaM MMEIOTCS J1abopaTopHble NMPAKTHUKYMBbI, TI€ OTPa)XXEHO COJAepXaHHe, KpaTKas
TEOpusi, MOPSAJOK BBINOJIHEHHUs] pPabOThI, KOHTPOJIbHBIE BOMNpochl. IlpakTHueckue 3aHATHS
IPOBOAATCS B AayJUTOPUM OCHAIIEHHONM MHTEPAKTUBHOM JIOCKOH, MMEETCS JOCTaTOYHOE
KOJIMYECTBO 3a/1aYHUKOB U Y4EOHUKOB.

9 OCOBEHHOCTH PEAJIM3AIIMUN JUCHUIIVIMHBI IJIA MHBAJIMIOB U
JINL C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 310POBbSA

Ui CTYJEHTOB C OrpaHHMUYEHHBIMH BO3MOXXHOCTSMHU 3JI0POBbsSI CO3JaHbI CIELUATbHbIC
YCIIOBHS JUTSI TIOTy4eHHUs1 00pa30BaHus. B 1ensx JOCTYIMTHOCTH TOJXYYEHHUS BBICIIETO 00pa30BaHUs
1o oOpa3oBaTeIbHBIM MPOrpaMMaM MHBAIUAAMHU U JIMLIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3II0POBbsI YHUBEPCUTETOM 00ECTICUUBACTCS:

1. AnprepHaTHBHAs Bepcus OPHUIMAIBHOTO caiiTa B ceTH «HTepHeT» A CabOBUASIINX;

2. 171 MHBAJIKUIOB C HAPYIIEHUSMU 3peHHUsI (CI1a00BUASIINE, CIETBIE)

- TMPHUCYTCTBHE ACCHCTEHTa, OKAa3bIBAIOLIET0 OO0y4YaroleMycsi HEOOXOIUMYIO IOMOIIb,
nyOJIMpOBaHUE BCIyX CIPAaBOYHOW HWH(OpPMAIMK O paclHCaHUM Y4YeOHBIX 3aHSATHIA;, HaJIMYHe
CPEICTB JUIsl YCWIEHHS OCTATOYHOIO 3pEeHMs, OpaillIeBCKOH KOMIBIOTEPHON TEXHHKH,
BUICOYBEIMUUTENCH, TMporpaMM HEBH3YaJbHOTO JIOCTyHna K WHPOpPMAIWH, TPOTpaMM-
CHUHTE3aTOPOB PEUU M JPYTUX TEXHUYECKUX CPEJICTB MpUeMa-liepeaaun yueOHol MHpOpMaluu B
JOCTYITHBIX (pOpMax IS CTYJCHTOB C HApYIICHUSIMH 3PSHHS,

- 3aJJaHKA JJIs BBIITOJTHEHNS Ha 9K3aMEHE 3aUHUTBhIBAIOTCS ACCUCTEHTOM;

- THUCHMEHHBIC 3a/IaHUSl BBINIOJHIIOTCS Ha OyMare, HaIUKTOBBIBAIOTCS ACCHCTEHTY
00y4aromuMcs;

3. An WHBANWAOB W JIMII C OTPAaHHMYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI TI0 CIYXY
(crmaGocpIanue, TIyxue):

- Ha 3a4eTe/3K3aMEHEe NMPHCYTCTBYET aCCUCTECHT, OKA3bIBAIOIINHA CTYACHTY HEOOXOIMMYIO
TEXHUYECKYIO TIOMOIIb C YYETOM MHAWBHUIYalbHBIX 0COOEHHOCTEW (OH MMOMOTaeT 3aHsATh pabouee
MECTO, MTEPEBUTATHCS, TPOUYUTATh U ODOPMUTH 3a/IaHKE, B TOM YHCIIC 3aIICHIBAs 1O/ IUKTOBKY);

- 3aUeT/7PK3aMEeH MPOBOJUTCS B MUCbMEHHOM opme;

4. JInsd WHBaIMIOB W JIUI] C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS, MMEIOIINX
HapyIIeHUsT OMOPHO-IABUTATEIBHOIO amnmapara, CO3JaHbl MaTepHalbHO-TEXHUYECKHUE YCIOBHS,
o0ecrieunBaroIue BO3MOXKHOCTH OECHPEISATCTBEHHOTO JOCTYyNa OOyYalomuxcss B y4eOHbBIE
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NIOMEIICHUS, OOBEKTy IHTAHHs, TyaJeTHble W ApPYTHe IOMEIICHHUS YHHBEPCHUTETa, a TaKXKe
npeObIBaHUS B YKa3aHHBIX MOMEIICHUSX (HAIMYME PaCIIMPEHHBIX JBEPHBIX IPOEMOB, IOPYYHEH 1
JIPYTUX IPUCIIOCOOJIEHU).

- THCHMCHHBIC 3a/IaHHs BBINOJHAIOTCS HA KOMIBIOTEPE CO CIEIHaTH3UPOBAHHBIM
POTPaMMHBIM 00ECTICUCHHEM WIIM HaTUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 XKEJIAaHUIO CTYJICHTa YK3aMeH IIPOBOJIUTCS B YCTHOM (hopme.

OOyuJaromyiecss U3 9rcia JUI ¢ OTPAHUICHHBIMHA BO3MOXKHOCTSIMH 3JI0POBBSI 00€CTICUeHBI
3JIEKTPOHHBIMU 00pa30BaTEILHBIMU pecypcaMu B (popMax, aJalTUPOBAHHBIX K OTPAHUYCHUAM UX
3JI0POBBSL.
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