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1.001mme moJj10KeHUs

KOHTPOIbHO-OIICHOYHBIE ~ CPEJICTBA  TMPEAHA3HAYCHBI JUISI KOHTPOJST W OICHKH
00pa3oBaTeNbHBIX JIOCTM)KCHHUH OOYyYarolMXCs, OCBOMBIIMX TMPOTPaAaMMy JHCIUTLIMHBI
C00.01.08 dusuxa.

@OHJ OICHOYHBIX CPEACTB BKIIOYACT KOHTPOJIBHO-OLIGHOYHBIC CpEACTBA IS

IPOBE/ICHUS TEKYILEro KOHTPOJISI ¥ IPOMEXKYTOUHON aTTecTalluu B popMe IK3aMeHa.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH TIPOBOJMTCA B TEYCHHE cCeMmecTpa B Qopme
HEPUOJIMYECKOTO BBIOOPOUYHOIO0 YCTHOIO ONpOCa MO NMPOWICHHBIM pa3jieiaM U KOHTpPOJIA 3a
BBIIIOJTHEHHUECM 3aI[aHI/II7I Ha Ha60paTOpHLIX 1 NPAKTUYICCKUX 3aHATHUAX.

2. Pe3yaibTaThl 0CBOECHMS JUCHUILINHBI, OJJIe:KAIMe TPOBEPKe

Pe3ynbrarsl 00y4yeHus
(ymeHus1, 3HAHUS, 001IIHE
KOMIIeTEHIIUHN)

OcHoOBHBbIE MOKa3aTeJH
OlIeHKH pe3yJIbTATOB

®dopMa KOHTPOJIA U
OLICHUBAHUS

S3HATD:

-C()OPMHUPOBAHHOCTh  MPEICTABJICHUI
0 pomu u MecTe (PUMKH B
COBPEMEHHOM HAay4YHON KapTHHE MUpa,
0 cucTemMooOpasyromieil ponu (GU3NKU
B pa3sBUTHH €CTECTBEHHBIX HAyK,
TeXHUKU U COBPEMEHHBIX TEXHOJIOTHUH,
0 BKJIaJIE€ POCCUMCKUX U 3apyOEKHBIX
YUeHBIX-(DU3UKOB B pPa3BUTHE HAYKU;
(U3HUECKYIO CYIIHOCTH
HAO0JII0/IaeMBIX SBIIEHUN MUKPOMHUPA,
MaKpoOMHUpa U MEraMupa;

poiu  ¢uzuku B (OPMHPOBAHUY]
Kpyrosopa " (yHKIIMOHATILHON
FPAaMOTHOCTH Y€JOBEKa Ui PELICHHs
MPaKTUYECKHX 3a/1a4;

-Jlath omnpezeeHue
crmoco0oB
MEXaHUIECKOTO
JIBMOKEHUS. [TpuBectn

IPUMEPBI ISl KaXKA0r0 U3
HUX;

- CdopmynupoBaThb
MOHSITUE CUJIBL,
JICUCTBYIOIIEH Ha TEJO.
VYka3zatb CIUHUILLY
n3mepenus. Ilepeuncinurs
OCHOBHBIE CHUJIBL,
JICUCTBYIOIIUE Ha TEJIO
IIPY IBUKEHUH;

- ChopmynupoBath 3aKOH

COXpaHEHUs  HMMIYJbCa.
Hatp ompeaeneHue
KaKJI01 buznueckoit
BEJIMUHMHE, BXOIAIEH B
bopmyy. VYka3zatb
€AUHUIBl W3MEPEHHUH B

cucteMe CHU. OOBACHUTH
3HAQYEHHE  PEAKTUBHOTO
JIBUKEHHUSI Ha TpUMepe
NBIDKEHUS KOCMHYECKOU

paKkeTsl.
Hatp YETKOE
onpeneacHue
PaBHOYCKOPEHHOTO
MIPSMOJIMHENHOTO
JBHYKECHHUS TeN "
PaBHOMEPHOTO JIBUKEHHUS
T€I TO0  OKPYXHOCTH.
IIpuBectu IIPUMEPBI

JaHHOT'O BUJa NBUXKCHUS.
Ymenue cobupaTthb
MIPOCTENIIYIO

— [lepuoauueckuii yCTHBIN
OIIpPOC

— Habmronenue u orieHka
KauecTBa padoT Ha
MabopaTOpHBIX U
MPAKTUYECKUX 3aHATHSIX

— KonTponb
CaMOCTOSITENIbHOM paOOThI.
— DOK3aMeH




INEKTPUUYECKYIO LEIb.
[onkmouate  mpUOOpPHI
napasuieIbHO u
MOCJIeI0BATEIBHO.
Ymenue MPUMEHSATH
HE0O0X0oaUMBIE  (hOPMYITBI
JUIsL pacuera OCHOBHBIX
rapamMeTpoB
BJIEKTPUYECKON
[IpuBectn
KoJie0aTeNIbHbBIX
JBW)KEHUWA B  IMPUPOJE.
[lepeuncnutb OCHOBHBIE
XapaKTePUCTUKU
K0J1Ie0aTeIbHOTO
IBHOKCHUA. Pemratn
3ala4yl C TPUMEHEHUEM

dhopmyL.

LEIN.
IIPUMEPBI

YMeTh:

- pacro3HaBaTh (U3MYCCKUE SBICHMUS
(mporiecchl) U OOBSCHATH MX HA OCHOBE
13y4CHHBIX 3aKOHOB;

- BJIaJIeTh  OCHOBOIIOJIATAIOIIKMHY|
(bM3MYECKUMU TIOHATUSAMU U BEJIMUMHAMH,
XapaKTePU3yOIUMHU (uznueckue
[TPOLIECCHI;

- BJIQJICTh 3aKOHOMEPHOCTAMU, 3aKOHAMHU
1 TeopusMH  (3aKOH  BCEMHUPHOTO|
rsirotenusi, [, 11 u III 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXaHUYECKOH
SHEpPruy, 3aKOH COXPAHEHUS HMITYJIbCA,
IPUHIUI CYNEPIO3ULMKU CUJ, IPUHLIMII
[PAaBHOIIPABHOCTH WHEPIHUAIIBHBIX CUCTEM|
O0TCUETa;  MOJIEKYJISIPHO-KMHETUYECKYIO
TEOPUI0 CTPOEHUSI BELIECTBA, T'a30BHIC
3aKOHBI, MEPBbIM 3aKOH TEPMOJUHAMUKY;
3AKOH  COXPAHEHHUSl  BJIEKTPUYECKOrO
Bapsana, 3akoH Kynona, 3akon Oma aiid
ygacTka 1emnu, 3akoH Oma Uil TIOJTHOM
PIEKTpUUeCcKOi 1enu, 3akoH Jlxoyns -

Ulenna, 3aKOH 3JIEKTPOMAarHUTHOU
MHAYKIWY, 3aKOH COXPAaHEHUS 3HEpTuH,
3aKOH HPSMOJIMHEMHOIO
[pactipoCTpaHEHHS CBeTa, 3aKOH

OTpa)XKCHUSI CBETa, 3aKOH IPEJIOMJICHHS
CBETa; 3aKOH COXPAaHEHUsS 3HEPTUH, 3aKOH
COXpaHEHUS HMMITyJIbCa, 3aKO0H|
COXPAaHEHUS  DJIEKTPUYECKOTO  3apsja,
3aKOH COXpaHEHHs MAacCOBOTO YHCIIA,
moctynatel bopa, 3aKk0H PaguOaKTUBHOTO)
pacnana);

- YBCPCHHO HUCIOJIb30BATh 3aKOHBI U

- OIKCBIBATh U OOBICHSITH
¢usnueckue SBICHHS U
CBOMCTBA TEN. JBMKCHHE
HeOecHpIXx Ten u HC3,
pacmnpocTpaHeHue

3JIEKTPOMArHUTHBIX BOJIH,

BOJIHOBEIE CBOMCTBA
CBETA, W3IIyYeHue u
MOTJIONIEHUE cBeTa

aToMoM, (hoTorddexT;

-OTIINYaTh TUIOTE3Bl OT
Hay4HBIX TEOPHM, JeNaTh

BBIBOJIBI Ha  OCHOBE
3KCHepI/IMCHTaJ'II)HI>IX
IaHHBIX, MIPUBOJIUTH
IIPUMEDBI,
ITOKa3LIBAOIIHE, 4YTO
HaOJIOICHUS 31

SKCIEPUMEHTBI SBIISIFOTCS
OCHOBOM IS
BBIIBIDKCHUS THIIOTE3 U
TEOpUH, MO3BOJISIIOT
MPOBEPUTH  UCTUHHOCTH
TEOPETUUECKUX BBIBOJIOB,
¢busnueckas Teopusl JaeT
BO3MOKHOCTb OOBSICHSTE
HM3BECTHBIC SIBJICHHS
NPUPOJIBI W Hay4YHbBIC
(bakTbl, mMpeAcKa3bIBaTh
ele HE W3BECTHBIE
SIBJICHMS, MIPUBOJIUTH

[IeproaruecKkuil yCTHBIN
OIIpocC

— HaGmtonenue u oneHka
KauecTBa padoT Ha
TabopaTOPHBIX U
[IPAKTUYECKHUX 3aHATUAX
— Kontpoib
CaMOCTOSITENIbHOM pabOThI
— DK3aMeH




3aKOHOMEPHOCTH npu aHaIIN3e
(bM3UYECKUX SBIICHUIA U TIPOIIECCOB;

- YYHUTBHIBaTh TPaHUIBI NPUMEHEHUS]
M3YYCHHBIX (PU3NUECKUX MOJICIICH;

- [POBOJIUTH IMpSIMbIE W KOCBCHHBIC
M3MepeHust (buzndecKkux BEJINYHH,
BBEIOMpAs ONTHMAJTbHBII cIroco0
M3MEpEHUs] ¥ KCIONb3ysl HM3BECTHBIC
METO/TBI OIICHKH MOTPEIIHOCTEH

3MEpEeHUii, HccaenoBaTh 3aBUCUMOCTEH
(bU3NUECKUX BETMYMH C WCIOJB30BaHHUEM|
MPSIMBIX H3MEPEHUH;

- OOBSACHSATH TNOJIYYEHHBIEC PE3YJIbTATHI,
M CIIOJIb3YS (bH?)PI‘lCCKI/IG TCOPHHU, 3aKOHBI Ui
ITOHATHA, U ACJIaTh BBIBOJBI;

-coOM0aTh MpaBmiia 0€30MacHOTO TPYIQ
[pY TIPOBE/ICHUN MCCIIEIOBAHUN B paMKax
yIeOHOTO  JKCIEPUMEHTAa U y4eOHO-
MCCIIeIOBATENbCKON  JCATEIBHOCTH  C
ICTIOJTb30BaHHEM IUQPOBBIX
M3MEPUTEIIBHBIX YCTPOMICTB 51
1abOpPaTOPHOTO 000PYAOBAHUS;

- pemaTth pacCydCTHBIC 3agadyu C SABHO
3aTaHHON (huzrueckoit MOJICTIbIO,
MCTIONB3ysT  (DU3MYECKHE  3aKOHBI U
IIPUHIIATIBI;

- IPUMCHATDH ITOJTYUCHHBIC 3HAHUA JISA

OOBSCHEHUSI  YCIIOBHH  TPOTEKaHHMs
(bU3MUECKUX SBICHHH B TPHPOAE U
st NPUHSTHUS NPaKTHYECKHX|
[PELICHUIT B TOBCETHEBHOM KHU3HU IS
oOecrieyeHnss ~ 0€30MAaCHOCTH  NIpH
oOpallleHuu ¢ OBITOBBIMU MPUOOpaMHU
M TCXHHYECKUMH  YCTPOHCTBaMH,
COXpaHEHHUS 370POBbsI U COOJIIOICHMUS
HOPM 9KOJIOTHYECKOTO TIOBCIICHHS B

OKpY>Karollen cpere;

MpUMEpPbl TPAKTHYECKOTO

WCIIOJIb30BAHUS
¢buznyeckux 3HaHUIl:
Pa3IUYHBIX BUJIOB
JIEKTPOMArHUTHBIX
U3JIy4eHUHN I pa3sBUTUA
panuo- U
TEJICKOMMYHUKALIN,
KBaHTOBOH  (u3MKH B
CO3J1aHUU SIEPHOMN
SHEpPreTUKH, Ja3epoB;
obecrieyeHus
0e30MacHOCTH
KHU3HEJEATEIIbHOCTH B
Ipolecce MCIOJIb30BaHMS
TPAaHCIOPTHBIX  CPEJICTB,
OBITOBBIX
3NEKTPOnpUOOpOB,
CpeAcTB paauo- U

TEJIEKOMMYHUKAIIMOHHON
CBSI3M; OLICHKM BIIUSHUSA
Ha OpraHu3M 4YeJIOBEeKa U
Ipyrue OpPraHU3MBI
3arpsA3HEHUs
OKpY>KaroIlEu Cpeibl;

3. KOHTPO/IbHO-0LICHOYHBbIE MaTePHAJIbl TEKYIEr0 KOHTPOJIS

B kaduectBe KOHTPOJIbHO-OLCHOYHBIX MAaTCPUAJIOB TEKYIIETO KOHTPOJIA UCIIOJIB3YHOTCA:
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3.1. IlepuoauyecKkuii yCTHBINA onpoc
Pa3nesn 1 OcHOBHBIE 3aKOHBI (PU3MKH

Uro Takoe puszmka?

Yto Takoe meton’?

Uto Takoe SKCHepPUMEHT?

Kakwue Buibl MaTepuu BaM U3BECTHBI?
Uro onpenenser BpeMsa?

Kakue equHuIbl Gu3nuecKux BEJIMYUH SBISIOTCS OCHOBHBIMH B CU?

Uro BbIpaXaroT (hU3NYECKHE 3aKOHBI?
Yo HE0OOXOANMO 3HATH O PU3MYECKOM 3aKOHE?

CKOJIbKO THIIOB B3aMMOJICHCTBUS MPEATOIaraeT coBpeMeHHast gpusuka?

Urto onpenenseT npoCTPpaHCTBO?
Pa3znen 2 Mexanuka

Kaknmu 6yKBaMI/I 0003HayaroTCA CJICOAYIOIIUEC (1)I/ISI/I‘ICCKI/I€ BCJIMYHHBI: CHJIA, CKOPOCTD,

IyTb, YCKOpEHHUE, Macca.

B xakux eguHuiax HU3MEPAIOTCA IICPCUHUCICHHBIC (1)I/I3I/I‘I€CKI/IG BEIIMYHHBI?

Kaxoe ABUXKCHHNEC HA3BIBACTCS MexaHI/I‘-IeCKI/IM?
Kaxkoe Tesro Ha3pBaroT CBOOOIHBIM?

Cdopmynupyiite nepssiii 3aKkoH HproToHA.

Kakyro cucteMy orcuera Ha3bIBaIOT UHEPIUAIBHONU?
[aiiTe onpeneneHue CUIIbI.

Cdopmynupyiite Bropoit 3akoH HeroToHa.

Kakyto cuiy Ha3bIBalOT LIEHTPOCTPEMUTENIBHOM?

. Chopmynupyiite TpeTnii 3akoH HproToHa.
. Kakas pusndeckas BenmnuuHa sIBISICTCS MEPOH MHEPTHOCTH Tea?
. UeMy YHUCIIEHO paBHO YCKOPEHHE CBOOOIHOTO TAICHHUS ?
. Kakoe cocrosiHue Tena Ha3bIBalOT HEBECOMOCTBHIO?
. Bocripoussectu popMynupoBKy U HanmucaTh GOpMysly KHHETHYECKON SHEPIUH.
. CchopmynrpoBaTh 3aKOH COXpaHEHUs SHEPTUH U HamucaTh Gopmyiy.
. Bocripoussect popMynupoBKy U HanmucaTh GOpMyITy MOIIIHOCTH
Pa3nes 3 OcHOBBI MOJIEKYJISIPHOM (PM3MKH M TEPMOANHAMHKH
OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOpUH

Urto Takoe Monekyna?

Yro Takoe aTom?

Uewm o0yciioBieHO OPOYHOBCKOE JIBHKEHHE?

Yro takoe quddy3us?

Kakwue arperaTHble COCTOSIHHS BEIIECTBA CYIIECTBYIOT?
Kaxkoii ra3z Ha3sIBalOT HaeaabHbIM?

HazoBuTe mapaMeTpbl COCTOSIHUS ra3a.

Yro Takoe maBieHUE ra3a’?

. Kakumu npubopamu nu3mepsioT gaBieHue raza?

. UTO Takoe n30mponecch?

. [lepeuniciiTe OCHOBHBIE TapaMETPhI BEIIECTBA.

. YCII0BHS TPOTEKAHUS TEPMOAUHAMUYECKOTO MpoLiecca.
. Kakoii mporiecc Ha3pIBaeTcss H300apHBIM

. Kaxoi1 mpornecc Ha3bIBaeTCsi U30XOPHBIM

. Hanumure ypaBuenne Menaeneesa-Knaitnepona
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Pa3zngen 4 OCHOBBI 3JIEKTPOAMHAMUKH
Kakas ¢uznyeckast BeIMUMHA OMpEAEAeTCS OTHOILIEHHEM CHIIBI, C KOTOPOH JeicTByeT
JIEKTPUYECKOE TI0J€ Ha 3JIEKTPUUECKUH 3apsijl, K 3HAUEHUIO 3TOro 3apsaa?
Kak Ha3pIBaeTcsi OTHOIIEHHE pAaOOTHI, COBEPIIAEMON JIEKTPUYECKHM  IIOJIEM NpHU
HEepPEMELIEHUH TTOJI0KUTEIBHOTO 3aps/ia, K 3HAUECHHUIO 3apsaa?
Kakoe HampaBieHMe HOpPUHATO 33  HANpaBIEHUE  BEKTOPA  HANPSKEHHOCTH
JIEKTPUUECKOr0 TOJIs?
N36BITOK UM HEAOCTATOK JIEKTPOHOB COAEPIKUT MOJIOKUTENIBHO 3apsKEHHOE Teso?
MoryT 511 CHIIOBBIE JIMHUM TI€peceKaThCsi? 3aBUCUT JIU JIEKTPOEMKOCTh KOHJEHCAaTopa
OT 3apsija Ha ero oOKkJaakax?
B kakux enuHunax umepsiercs 3J1eKTpoEMKOCTh B cucteme CHU?
Pacckasars ycTpOHWCTBO NIPOCTEMILIET0 KOHACHCATOPA.
Kakue xonebanust Ha3pIBAIOT FAPMOHHYECKUMHE?
Jaiite onpeneneHue 4acToThl, NEPUOIA U aMIUIUTYAbl KOJI€OaTEIbHOTO IBU)KEHUS.

.1lo KaKOMY 3aKOHY HU3MCHACTCA CKOPOCTH, YCKOPCHUC HpI/ICBO6OI[HBIX TFapMOHHUYCCKUX

KoJIeOaHMsIX ?

Kakue Mexannyeckue KonebaHus Ha3bIBalOT CBOOOIHBIMU?

Ot 4ero 3aBUCHUT MEPUOJ] KOJIEOAHUSI MATEMAaTHYECKOTO, IPYKUHHOTO MasTHUKA?
Kakune Mmexannyeckue KojaeOaHusi HA3bIBAIOT 3aTyXaAIOIIMMHU?

Kakune Mmexannyeckue KojaeOaHusi Ha3bIBAIOT BBIHYKICHHBIMU?

Kaxkoe siBjieHuE Ha3bIBAIOT MEXAHUYECKUM PE30HAHCOM?

Yro npeacraBisieT co00i MarHUTHOE 1oJIe?

Uto Ha3bIBAIOT BEKTOPOM MAarHUTHOW MHAYKIIUU?

Uto Ha3bIBAIOT TUHUSMHU MAarHUTHOW MHIYKIIUU?

Kaxkue mosist Ha3pIBatOT BUXPEBBIMU?

CdopmynupyiiTe NIPUHIKI CYTIEPIO3IUIIUU MOJCH

Cdopmynupyiite 3akoH Amrepa

Y10 Ha3BIBAIOT MATHUTHLIM HOTOKOM?

Kakas cuna neiicTByeT co CTOPOHBI MATHUTHOTO TIOJISI HA IBHOKYIIHMICS 3apsif?
UTo Ha3BIBAIOT yIEIBHBIM 3apsIOM?

Pa3nen 5 KoJsieGanust 1 BOJIHBI
Kakue nBrkeHus: Ha3bIBAIOT KOJIeOaTeTbHBIMU?
Kakue konebanus Ha3bIBAIOT TAPMOHUYECKUMU?
JaiiTe onpeneneHne 4acTOThI, MEPUOIa U aMILTUTY 1Bl KOJIeOaTeTbHOTO TBUKEHHUS.
[To xakOMy 3aKOHY M3MEHSETCS CKOpPOCTb, YCKOPEHHE NMPUCBOOOJHBIX TAPMOHUYECKUX
Kose0aHusIX?
Kaxkne cuibl Ha3pIBarOTCSA KBa3UYIIPYTUMHA?
Kakue mexannueckue kojaeOaHHs Ha3bIBaIOT CBOOOIHBIMU?
OT yero 3aBHCUT NMEPHOJ KOIeOaHU MAaTEMAaTHYECKOT0, IPY>)KUHHOTO MasiTHUKA?
Kakue mexannueckue koieOaHHs Ha3bIBAIOT 3aTyXalOMIUMU?
Kakmne mexannueckue kojaeOaHus HA3bIBAIOT BBIHYKICHHBIMH?
Kakoe siBneHre Ha3bIBalOT MEXaHUUYECKUM PE3OHAHCOM?
Kaknm 06pa3om BO3HUKAIOT CBOOOHBIE KOJIEOaHHUs B KOJIEOATEIHHOM KOHTYpE?
Kakue konebaHus Ha3bIBAIOT 3aTyXAIOLUUMU?
Yro npexacrasinsger co0oil aBTokosnebaTeNnbHas cuctema?
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Kakwue anexTpoMarauTHble KojaeOaHus Ha3bIBAIOT BHIHYXKIEHHBIMU?
Kakoli TOk Ha3bIBatOT IEPEMEHHBIM ?
Uto Ha3pIBalOT MFTHOBEHHBIM 3HaueHueM Toka? Hanpsokenus? 31C?
Chopmynupyiite 3axkon Oma Jyis 1IeMH IEPEMEHHOTO TOKa
Uemy paBHA MOIIIHOCTb B LIENH [IEPEMEHHOIO TOKa?
Kak yctpoen tpancdopmaTtop u ueM omnpeaensercs KodQppuimeHt tpanchopmanuu?
Pacckaxute 0 moayyeHuu, nepeaye u pacripeiesieHuu AIeKTPOIHEPTUH.
Kakum 00pa3oM BO3HUKAIOT CBOOOHBIE KOJIeOaHUs B KOJieOaTeIbHOM KOHTYpe?
Yro npeacraBisieT co0oit aBTokoyIe0aTeIpHas cucrema’?
Kakoli Tok Ha3pIBaeTCs NEPEMEHHBIM?
Kak ocyiecTBisieTcs reHepupoBaHHUE IEPEMEHHOTO TOKa?
Kak onpenenstorcs 1elCTBYIOIIME 3HAUEHUS IEPEMEHHOr0 TOKa?
Chopmynupyiite 3axkon Oma Jyis 1IeMy IEPEeMEHHOTO TOKa
YeMy paBHa MOIIIHOCTH B LI€TIH IEPEMEHHOTO TOKa?
Pacckaxute 0 momyyeHuu, nepeiayu u pacipeesIeHun IeKTPOIHEPTUN
Pa3zpen 6
Onrtuka
Kakyto npupony umeer cer?
[aiite onpeneneHne IJIMHbBI CBETOBOM BOJIHBI.
UYrto Takoe cBeTOBOM y4?
UTto Ha3bIBAIOT YIJIOM MajieHus1? YTI0M OTpa)KeHUs ?
CdopmynupyiiTe 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEIOMIICHUS CBETA.
Uto Ha3bIBAIOT a0COIOTHBIM MOKa3aTeNeM MPeIoMIICHHS?
YTo Ha3bIBAIOT YIJIOM MOJHOTO OTPAKEHUS?
Uto Ha3bIBAIOT MPEACIbHBIM YTIIOM MIOJIHOTO OTPasKeHUs?
UYro Ha3wpiBatOT MHTEpdEpeHLnen ceera?

. Kakue BOTHBI Ha3bIBaIOT KOTEPEHTHBIMU?

. UTo Takoe ONTHYECKUI 1 TeOMETPUUECKUN MyTh cBeTa?

. Uto Ha3pIBaIOT nudpaxiuei ceera?

. O6bsacHUTE TUPpaKLIMIO HAa OTHOM 1menu?

. UTo Ha3bIBAIOT IUcCHepcueii cBera?

. Urto Takoe cnektp?

. Kakue cyiiecTBylOT JIMHUM CTIEKTPOB U3ITydeHUs1?

. Kakue BemecTBa JaroT CIJIOMIHON CEKTP?

. Pacckaxxute 00 nH(ppakpacHOM U3TyYEHUH U €T0 CBOMCTBAaX

Pa3znen 7
OcHOBBI cHIENMAJIBHOI TEOPUH OTHOCHTEIBLHOCTH

Yto Takoe Teopusi OTHOCUTEIBLHOCTH?
Pacckaxxure onbiT Malikenscona-Mopiu.
CdopmynupyiiTe nepBblif MOCTYIAT OTHOCUTEIBHOCTH
CdopmynupyiiTe BTOpoit mOCTyIaT OTHOCHTETFHOCTH
Chopmynupyiite PensTUBUCTCKUIN 3aKOH CIIOKEHUS CKOPOCTEH.
3anummuTe GopMyITy HaXOXKJIEHUS OTHOCUTEIILHOCTH TPOMEKYTKOB BPEMEHHU
OOBbsicHUTE CBSA3b SHEPTUU U MacChl TeJa.
Chopmynupyiite PensTuBUCTCKOE COKpallieHNue JJTUHBI

Paznen 8



DJIeMeHThI KBAaHTOBOMH QU3NKH

Chopmynupyiite runoresy [lnanka.

Uro Takoe kBaHT? Uemy paBHa sHEprus KBaHTa?
UYemMy paBHBI 3HEPrHUs, Macca, UMITYJIbC (hOTOHA?
Uto Ha3bIBAIOT SBJICHUEM BHENIHEro Gorodddexra?
Chopmynupyiite 3akonsl CTOJETOBA

Kaxoit hoToadext Ha3piBarOT MHOTO()OTOHHBIM?
Kakue Tumnbl poTos1€MEHTOB BaM U3BECTHBI?
Kaxkue Bunbl poTodpdexToB Bam u3BeCTHHI?

. Uto Takoe poTOnmpoBOAMMOCTH?

. B dem 3akirodaeTcs siBICHHE PaIHOAKTUBHOCTH?

. KakoBa npupo/ia paioakTHBHOTO H3IIy4eHHS?

. Hanmmmwure 3ak0H palnoakTUBHOTO pacriajia

. UTO Ha3bIBAIOT MIEPUOJIOM TIOJTypaciaia

CoNoOA~WNE

R Y
A OWDNPEFEO

[EEN
a1

. UTO Ha3bIBAIOT MACCOBBLIM YHCIIOM?

[EEN
(2]

. Kak onpenensror gedexr Maccol 1 SHEPTHIO CBS3H siapa?

[EEN
\‘

. Uto Takoe sijepHast peakiusi?

[EEN
oo

. Kakyto sinepHyto peakiuio Ha3bIBatOT LETTHOM?

[EEN
(=]

. I[aﬁTe IIOHATHUC KpHTI/I‘ICCKOﬁ MacCCBhI.

N DN
= O

Pa3zgen 9
Bcenennas u ee 3Bosonus
Kakoe ctpoenue umeer Hama ["anaktuka?
Kak Bo3HHMKaIOT pajuoraiakTUKu?
Kak Bl noHMMaeTe 6eckoHeYHOCTh BeenenHnoi?
Uto Takoe MneuHsbIii myTh?
Yro uzyuaer KocMonorus?
Cdopmynupyiite 3akon Xabb6ma
Pacckaxure 0 Mozenu paciumpsronieiics BeeneHHon.
Yo Takoe pelMKTOBOE U3IIydeHue?

© oo Nk wdPE

Kak npoucxonut pa3Butue 383117

10 HaszoBute maanersl, BXoasiue B coctaB COIHEYHON CHCTEMBI

OO0ObsicHUTe ypaBHEHUE DUHIITENHA 11 BHENTHEro GoToaddexra

. Pacckaxute o MMOJIYYCHHUU U TPUMCHCHUHN PAAUOAKTUBHBIX U30TOIIOB.
. Pacckaxute o MCPCIICKTHBAX PAa3BUTHA aTOMHOM OHCPI'CTHUKMU.

11. Usnoxure runote3y odpazoBanus miaHeT COTHEYHOU CUCTEMBI.

KpuTtepun onieHKH YCTHBIX OTBETOB

KauecTBennas OILICHKAa

Kpurepun o0pa3oBaTeNbHbIX
pE3yJIBTAaTOB

OTBeThl Ha BOIIPOCHI JaHbl B TIOJTHOM 00beME, BHICKA3bIBAHUS
CBS3HBIE U JIOTMYHBIE, HCIOJIb30BaHA HAyyHas JIEKCHUKA, OtinyHO
MIPUBE/ICHBI IPUMEPBI.
Bonpoc packpblT He B TOJIHOM 00beMe, BBICKA3bIBaHHUSA B
OCHOBHOM CBSI3HBIE U JIOTMYHBIE, HCIOJIb30BaHAa Hay4yHas Xoporo
JEKCUKA, TMpUBEAEHBI MnpuMepbl. OTBETHI Ha  BOIPOCHI
CUTHAJIM3UPYIOT O HAJIMYUU MTPOOJIEMbI B TOHUMAHUU TEMBI.
OTBeThl Ha BONPOCHI B 3HAYUTEIBLHOW CTENEHU 3aBUCIT OT Y 10BIETBOPUTEIILHO




ImoMomu CO CTOPOHBI MPEroaaBaTeis. Bricka3piBaHUs
HCCBA3HBIC U HCJIOTUYHBIC. Haqua;I JICKCHUKa HC HCIIOJIb30BaHa,
IMPUMEPHBI HC ITPUBCICHBI.

OTBeTHI Ha BONIPOCHI OTCYTCTBYIOT. HeynoBaeTBOpUTENBHO

R A

N

3.2. [Ipumep 3agaHuil KOJUIOKBHYMA

Konnoksuym 1
Bapuant 0

Mexanunueckoe asuxenue. [lepememenue. [1yts. CkopocTs.

PaBHOMEpHOE IPAMOJIIMHEWHOE JBUYKEHUE. Y CKOPEHHUE.

ITepssiii 3akoH Hertorona. Cuina. Macca. Mmnysnsc

3akoH BcemupHOro TtiaroreHus. Hesecomoctb. ['paButanmonHoe mose. Bec. CriocoObr
n3MepeHust macchl Tena. Cuiibl B MexaHuke. CUJIbl B IIPUPOAE: YIPYroCTh, TPEHUE, CUila
TSIKECTH.

WUneanpHelii Ta3. /laBiaeHue rasa.

KonnoxkBuym Ne2
Bapuant Nel

ITomynpoBOIHUK
3aKOH JIEKTPOMAarHUTHOW MHIYKIIMH.
DNEKTPUYECKUN TOK B nosynpoBogHuKax. CoOCTBEeHHas HPOBOJUMOCTD
HOJIYIPOBOIHUKOB. [ToaynpoBoIHUKOBBIE TPUOOPEI
JleiicTBre MarHUTHOIO MOJIS HA IIPOBOJHUK C TOKOM. 3aKOH AMniepa. MarHUTHBIN TOTOK.
JleiicTBre MarHUTHOIO NOJIS Ha ABMKyIuiics 3apsa. Cuia JlopeHna.

KosnokBuym 3
Bapuanr 0

DNeKTpOMarHuTHas TMpHUpPOAa CBeTa. 3aBUCHMOCTb MEXKIY JUIMHOW CBETOBOWM BOJIHBI U
YaCcTOTOM AIIEKTPOMArHUTHBIX KonebaHuii CKOpOCTh CBeTa.
OTKpBITHIN KONEeOATETBHBIA KOHTYP KaK UCTOYHUK AJIEKTPOMArHUTHBIX BOJTH
[Ipunuun TroiireHca. 3akoHBI OTpa)K€HUsT CBeTa. 3aKoHbl mpenomiieHus. IllomHoe
OTpa)XEHUE CBETA
KBanToBas runoresa [lnanka. KBantoBast mpupojaa cBeta. DHEPTrUs U UMITYJIbC (POTOHOB.
Buapl criektpoB. CrieKTpaJIbHBINA aHATU3.

KonnoxkBuym Ned
Bapuant Ne0

MHBapHaHTHOCTb MOAYJISl CKOPOCTH CBETA B BAKYyMe.
[Toctynatsl DifHmTeliHa. CBsI3b MacChl U SHEPTUU CBOOOIHOM YaCTHUIIBI.
OKCHEpUMEHTAJIBHBIE METOJIbl PETUCTPALIMK 3apsDKEHHBIX dacTull. EcTecTBeHHas
PaAMOAKTUBHOCTD U €€ BUJIbI
Snepnas monens atoma. OnbiTel 3. Pesepdopaa.
Snepusle peaktopsl. IlomydeHue pagMOAaKTHUBHBIX M30TOIIOB M WX IIPUMEHEHHE B
MEJUINHE, TPOMBIIUIEHHOCTH, CEIBCKOM XO35HCTBE.




Kpurepun oieHk# KoJI0KBUYMA

85-100% npaBUIBHBIX OTBETOB — 5 0aIJIOB;
75-84% mpaBUIBHBIX OTBETOB — 4 Oana;
55-74% npaBUIBHBIX OTBETOB — 3 Oana;
Menee 55% npaBHIIBHBIX OTBETOB — 2 Oasuia.

3.3. OneHka BbINOJHEHHBIX MPAKTHYECKHUX M JIA00PATOPHBIX padoT, KOHTPOJIb
CAMOCTOSITE/IbHOI PadoThI

OrneHka BBINOJIHEHHBIX TPAKTHYECKUX M Ja0OpaTOpHBIX pPabOT BKIOYAET OLEHKY
Ka4yecTBa pPELICHMs 3a/ad M BBIYMCICHUH J1a00paTOpHBIX PabOT, B XOAE KOTOPBIX CTYAEHT
JIOJDKEH IPOJAEMOHCTPUPOBATh 3HAHMS TEOPETUYECKUX OCHOB IIPEUIaraéMbIX pPa3felioB,
HPOSIBUTH NIPAKTUYECKHE HABBIKY BBINOJIHEHUS JJaOOpaTOPHBIX padoT U pelieHus 3a1ad.

Kpurepun onenuBanus:

— «OTIMYHO» — CTYIEHT 3HaeT IOCJIEAOBaTEIbHOCTh BBINOJHEHUS  3aJaHus,
BBIIIOJIHEHHBIE IPAKTUYECKUE 3aJjaHus U Jab0opaTopHble pabOThl COJIEPKAaT BCEM HEOOXOIUMbIE
YCIIOBHOCTHU U TpeOOBaHHUS;

— «XOpOIIO» — CTYACHT 3HAeT TpeOoBaHHS K OGOPMIICHHIO JIAOOPAaTOPHBIX padoT U
PELICHUIO 3a/1a4, OJJTHAKO UMEIOTCS HE3HAUUTENIbHbIE HETOUHOCTH MPHU UX 0(OPMIICHUH;

— «YIOBJIETBOPUTEIBHO» — CTYACHT HMMEET IOHATUSA O INPABWIAX PEIICHMS 3a1ad U
BBINOJIHEHUS JTa0OPAaTOPHBIX PabOT; BBHIOJHEHHbIE PAOOThl UMEIOT HEKOTOPblE HETOYHOCTH U
OIIMOKH MIPU BEIYUCIICHHSX.

— «HEYJOBJETBOPUTENBHO» — IMpPAKTUYECKHE 3aJaHusi U JabopaTopHble pPabOTHl He
COOTBETCTBYIOT TPEOOBAaHUSM BBIIIOJHEHHUS, PACUETHI IMEIOT 3HAYUTEIBHBIC OITHOKH.

Ouenka 3a cemecTp
CemecTpoBasi OLlEHKa ONpeAeNseTcs Kak OKPYIJIEHHOE J0 LEeJNOro 4Yucia cpejnHee

apI/I(i)MCTI/I‘IeCKOC OLICHOK TCKYLICTO KOHTPOJIA, IIOJYYCHHBIX B  TCUCHUC CEMECTpaA.



4. KOHTPOJIbHO-0LIEeHOYHbIE MATEPHUAJIbI IJIsl IPOMEKYTOUHON aTTecTAlul

Y4eOHBIM IJIaHOM 10 JUCHUILTHHE «DPU3HKa» MpeycMOTpEeHa TPOMEKYTOUHAS
arrecTanus B GopMe SK3aMeHa.

1.1. 3apauus

®usuka (3aganue B popMe TecTAa)
3aoanus 3akpeimozo muna:

B 3a0anusx 1-2 eévibpams 00uH npasuiibHulli omeem:

1. KakoBa macca Tesia, ecjii 1O Bo3leiicTBHeM pe3yabTupyomeii cuiabl 240H ono
npuodpesio yckopenue 3 Cﬂz?:
A. 260kr;
b. 65kr;
B. 80kr;

I'. 130kr;
J. 1200kT;

Ilpasunvrwviii omeem: B

2. Kakoii npoBoauMOCTBI0 00J121a10T MeTAJLIbI?:
HOHHOI;

AIIEKTPOHHOW;

HOHHOM U 3JIEKTPOHHOM;

3IEKTPOHHOU U ABIPOYHOM;

. TIPOBOJIMMOCTBIO HE 00JIA/IAIO0T;

Ilpasunvnwviii omeem: b

EowE R

B 3a0anuu 3 ycmaHoeums coomeenmcmeue.

3. YcTaHoBHTE COOTBETCTBHE MEXKIY CTOJIOLAMMU. 1). 3axkon Cremmyca.

A). laBneHue, IpoOU3BOIMMOE Ha KHMJIKOCTb WIIU T'a3,

nepeaaérces B JIFOOYI0 TOUKY 0€3 U3MEHEHUSI.

b). OTHoweHne cuHyca yria najieHus K CHHyCy yria 2). 3akoH Ilackans.
MIPEJIOMIICHUS €CTh BEIIMYMHA [IOCTOSIHHASA U1 IBYX CPEZ. 3). IlepBsrii 3akoH HbroToHA.
B). CymiecTBy10T Takue CUCTEMBI OTCUETA, OTHOCUTENIBHO

KOTOPBIX TeJla IOKOATCS WM JBUKYTCS IPSIMOJIMHEWHO U

PaBHOMEPHO, €CJIM HAa HUX HE IEUCTBYIOT IpYrUe Teja Uilu

JIEUCTBUE UX CKOMIIEHCHPOBAHO.

IIpasunvroviti omeem:

A b
2 1

w| W

B 3a0anuu 4 ycmanosums npasunvbHyo nocieoo8amenbHOCb:



4.0CHOBHOM 32aKOH IMHAMMKH MOCTYNATEJIbHOI0 IBUKEHUS

(Btopoii 3axkon HbroToHa)

1. macca

2. 00paTHO MPOMOPIIOHAIBEHO
3. yCKOpeHue

4. cuia

5. MPOSIMO MPOIOPLUOHAIBEHO

Ilpasunvnoviii omeem:  3,5,4,2,1

B 3a0anuu 5 eviopams 1 unu HecKoibKo NPAGUIbHbIX OMBEEMOo8:

5 Kakoe BbIpa:keHHe COOTBETCTBYET H30XOPHOMY Ipoieccy?:

A. pT—V = const;
b. ? = const;
B. ; = const,
I'. pV = const;
. pV = vRT,

Ilpasunvnwviii omeem: b

3aoanus omkpeimozo muna:

1.TeJsio pasrousiercst Ha NPSIMOJIMHEHOM Y4aCTKe IyTH, IIPH 3TOM 3aBHCHMOCTD
NPOM/ICHHOT0 TeJIOM YTH S 0T BpeMeHH { uMeeT BHU/:

S=4r4+1.
CKOPOCTH TeJIa B MOMEHT BpeMeHH { = 2 ¢ Ipu TAaKOM ABUKEHUHU PABHA

IIpasunvnoiii omeem: 8 m/c

2. Ha moay in¢ra, pa3roHsiionierocsi BBepx ¢ NOCTOSIHHBIM YCKOpeHHeM JICHKHUT IPy3
Maccoi S kr. Bec aToro rpysa pasen

llpasunvroviti omeem:55H

3.PacTaHyTasi Ha 2 CM CTAJIbHAS NPYKUHA 00/12/1a€eT NOTEHIUAJIBHOMN JHepruel ynpyroi
nepopmanuu 4 /. IlloreHunanbHas JHeprust ynpyrou gegopManum npu pacTsizkeHUU
ITOM NMPYKUHBI emle Ha 2 cM OyaeT paBHA

Ilpasunvuoii omeem: 16 /e

4. Jlebenka paBHOMepHO NoJHNMAaeT rpy3 maccoii 200 kr Ha BbicoTy 3 M 3a 5 ¢. MoumHocTh
ABUIaTeJIsl JJe0eIK paBHa



IIpasunvnoiti omeem: 1200Bm

5. B 3akpbITOM cocye HAXOAUTCA HaeaabHbli ra3 npu aasjedun 105750 I[la n
TeMIeparype, COOTBETCTBYIOLIEH CPeIHEKBAAPATHYHONH CKOPOCTH TEIJIOBOI0
Xa0TH4Y€CKOro ABH:KeHUs MoJieKy.a 494 m/. IlnoTHOCTB 3TOrO0 ra3a paBua
Ipasunvnwiii omeem: 1,3 ke/m>

6. B 6a/u10He 06bEMOM 1,66 M° HAXOAMTCS 2 KT MOJIEKYJISIPHOIO KHCJIOPOAA NPH JaBJIEHUH

10° I1a. TemnepaTypa KHuCJIOpoAa paBHA

Ilpasunvnuiti omeem:320 K

7. B HekoTOpOM mnpoiecce UaeadbHBIH a3 MOJYYHJI KoJaudecTBo TemaoTol 50 k. [pu
3TOM BHYTPEHHSISl JHeprus ra3a ypeaunuuniaach Ha 20 /[xx. PaGora, coBepménnas ra3om B
3TOM Ipolecce paBHA

Ipasunvnwviti omeem: 30 [

8. [IblIMHKY, UMeIY0 3apsaa 3 MkKi1, nepeMenialoT B 3J1€eKTPOCTATHYECKOM MOJI€e U3
O/IHO#i TOYKH NMPOCTPAHCTBA B APYTryK. Pa3HOCTH MOTEHIHAIOB MEXKIY YTHMHU TOYKAMH
paBHa 3 B. Moayb padoThl, KOTOPYIO COBEPIIAIOT YJIEKTPOCTATHYECKHE CHIIBI PU TAKOM
nepeMeIneHn TaHHOH NMbIINHKH PaBeH

Ilpasunvhoiti omeem: 9mk/ e

9. Cus1a TOKa B IPOBOJAHMKeE NOcTOsIHHA U paBHa 0,5 A. Bpems, 3a kotopoe 3apsig 60 Kn
NPoii/ieT 10 MPOBOAHUKY, PABHO

Ipasunvnwiti omeem: 600Kn

10. JIMHUM MHAYKIHMHA OJHOPOJHOI0 MATHUTHOIO 110JIs1 NPOHU3BIBAIOT PAMKY ILIOIAAbIO 1
m? oz yriiom 30° K €€ moBepPXHOCTH, CO31aBasi MATHUTHBII OTOK, paBHbIii 0,2 BG.
MopayJib BeKTOpa HHAYKIIMH MATHUTHOIO NOJISI PABeH

Ipasunvroii omeem:0,4 Tn

11. IlpAMo/IMHEeHHBIA NPOBOAHUK JIMHOM 0,5 M, 0 KOTOPOMY Te4yeT TOK 6 A, HaXoAUTCsH B
OJHOPOJHOM MATrHMTHOM noJie. MoayJb BekTopa MaruuTHON nuaykuuu 0,2 Ta,

NPOBOAHMK pacnoozken moa yriom 30° k Bekropy B. Cuia, aeiicTByonas Ha NpOBOIHHK
€O CTOPOHBI MATHUTHOIO 10JISA PaBHA

Ilpasunvnuviti omeem: 0,3 H

12. IIpeamer pacnoJsio:keH Ha paccTossHuu 10 cM ot coduparomeii JIMH3BI ¢ (POKYCHBIM
paccrosiHueM 7 cM. PaccTosiHne OT JIMH3BI 10 H300pakeHUs IPeAMETa PABHO

IIpasunvnoiti omeem: 23,3 cm



13. CuHYyC npeaejabHOro yrJja moJJHoro BHyTPeHHero oTpa;keHus NMpu nepexojae cBeTa u3
BemecTBa ¢ N=1,5 ¢ n =1,2 paBen

Ilpasunvhwiii omeem: 0,8

14. Ha pucynke npenacraJjieH ¢gparmenT [lepuoanyeckoii cucTeMbl 3J1EMEHTOB
J. 1. MeHnpaesneeBa.

lMpasunbHeili omeem: IMKHc

9. Cuna TOKa B IPOBOJHMKeE NOCTOsTHHA U paBHa 0,5 A. Bpems, 3a koropoe 3apsig 60 Kn
NpoiJeT M0 NPOBOIHUKY, PABHO

Ilpasunvnwviii omeem: 600Kn

10. JIMHUM HHAYKIHMHA OTHOPOJIHOT0 MATHUTHOTO MOJIS MPOHU3BIBAIOT PAMKY ILUI0OIIAABIO 1
M2 o yrJom 30° k eé moBEPXHOCTH, CO31aBasi MATHUTHBIN MOTOK, paBHbIii 0,2 BO.
Moayab BeKTOpa HHAYKIIMM MATHUTHOTO T0JIsl paBeH

Ilpasunvrwviii omeem:0,4 Tn

11. IpsaMosnHeiiHbIi NPOBOAHUK AJUHOHK 0,5 M, 10 KOTOPOMY TeueT TOK 6 A, HAXOAUTCA B
OJTHOPOJHOM MarHuTHOM moJjie. Moay.ab BekTopa MarHuTHON uHaAyKumuu 0,2 T,

NPOBOAHHUK pacnosioxken mox yriom 30° k Bekropy B. Cuaa, aeiicTByromas Ha NIPOBOIHHK
€O CTOPOHBI MATHUTHOI'O MOJISAA PAaBHA

Ilpasunvnwviii omeem: 0,3 H

12. lIpeameTt pacnoJioxkeH Ha paccTosiHnuu 10 cm ot coouparomeii TUH3bI ¢ GOKYCHBIM
paccrosinuem 7 cM. PaccTosiHue OT JIMH3BI /10 H300pakeHUs NpeaMeTa pAaBHO

IIpasunvroii omeem: 23,3 cm

13. CuHyC npeaeIbHOr0 yrJjia MoJHOT0 BHYTPEHHET0 OTPAaKEeHUs MPHU Mepexo/ie CBeTa u3
BemecTBa ¢ N=1,5 ¢ n =1,2 paBen

IIpasunvnoiii omeem: 0,8

14. Ha pucynke npeacranieH ¢gparmenT [leprnognueckoii cucreMbl anemeHTos
A. U. MeHpeneeBa.

Ipasunvnwiti omeem: 9mx/ e

9. Cuiia Toka B NPOBOJAHUKeE MOCTOsSIHHA U paBHa 0,5 A. Bpemsi, 3a kotopoe 3apsi 60 Ku
NPOiJIeT 10 NPOBOAHUKY, PABHO

IIpasunvuoiti omeem: 120c

10. JIMHMH VHIYKIUA OJHOPOJAHOI0 MATHUTHOIO MOJIsl IPOHU3BIBAKT PAMKY ILUIOIIAAbIO 1
m? oz yryiom 30° K €€ moBepPXHOCTH, CO3/1aBasi MATHUTHBII OTOK, paBHbIii 0,2 BG.
MopayJib BeKTOpa HHAYKIIMH MATHUTHOIO NOJISI paBeH




Ipasunvnwviti omeem:0,4 1n

11. IlpsiMo/iMHeiHbIA MPOBOAHUK AJIUHOM 0,5 M, 10 KOTOPOMY Te4eT TOK 6 A, HAXOAUTCH B
OTHOPOJAHOM MAarHUTHOM moJie. Moayab BekTopa MarHuTHOM uHaykuum 0,2 Ta,

NPoBOAHHUK pacnooxken mog yriaom 30° k Bexropy B. Cuiia, geiicTByiomasi Ha IPOBOXHHK
€O CTOPOHBbI MATHUTHOIO MOJISA PABHA

Ipasunvnviti omeem: 0,3 H

12. IIpeaMet pacnoJio:keH Ha paccTossHiuu 10 cm oT coduparomieii JIMH3BI ¢ (POKYCHBIM
paccrosinuem 7 cM. PaccTosiHue OT JIMH3BI /10 H300paskeHUs NpeIMeTa PABHO

Ipasunvnviti omeem: 23,3 cm

13. CuHYyC npeeJbHOro0 yriia mnoJJHOro BHyTPeHHero oTpa;keHus NMpu nepexojae cBera us
BemecTBa ¢ N=1,5 ¢ n =1,2 paBeHn

Ilpasunvrwviii omeem: 0,8

14. Ha pucyHnke npeacrasJjieH ¢gparment [leprnoanyeckoii cucreMbl 3J1IeMEHTOB
JI. 1. MeHaeseeBa.
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Yuci10 371eKTPOHOB B aToMe Oopa B paBHO

Ilpasunvnuiti omeem: 5

15. Pa6oTa BbIX0Ja VISl MaTepHUaJia KaToa BaKyyMHoOro orosiementa pasua 1,53B.
Karoa ocBemjaercsi MOHOXpOMATHYECKUM CBETOM, Y KOTOPOro 3Heprusi ¢OTOHOB paBHA
3,53B. 3anupawinee Hanpsi:KeHHe, NIPU KOTOPOM (POTOTOK NMPEKPATUTCH PABHO

Ilpasunvuoiii omeem: 2B



1.2.

10.

11.

12.

13.

14.

15.

BapuanTsl 3a1aHui
Bomnpocel K 3k3aMeHy 110 JMCHUIUINHE «DU3HKA»

Bunel Mexannueckoro ABM>KeHUs. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHHUSI.
Cucrema orcuera. CKOpOCTh U YCKOPEHHE ITPH PABHOYCKOPEHHOM JIBUYKEHUU.

Kunemarnueckue XApPaKTCPHUCTUKHU U rpa(bl/lqecxoe OIMMCAHUEC PABHOMEPHOI'O
HpHMOHHHGﬁHOI‘O JABWKCHUAA.

Kunemarnueckue XApaKTCPHUCTUKHU U Fpa(bI/I‘ICCKOG OIMMCAHUC PABHOYCKOPCHHOI'O
Hpi[MOJII/IHef/'IHOFO JABWKCHUA.

Cuia. Cuiibl B IpUpOAE: YIPYTOCTH, TPEHUS, CUJIA TSKECTH
HNuepunanvusie cucrembl otyeta. [lepsbiii 3akoH HeroToHa. [TpuHmumn
OTHOCUTENBbHOCTH ["anumes

3akoH BceMupHoro TsaroreHus. Bec. HeBecomocTsb.
Nmnynbe. 3akoH cOXpaHEHUs UMITyJibca. PeakTUBHOE IBUKEHHE
[loTeHunanpHas U KUHETUYECKAs DHEPIHsl. 3aKOH COXPAHEHUS SJHEPTUU B MEXAHHUKE.

CBoOOHBIE U BBIHYK/IEHHBIE MeXaHHUecKHe Konebanus. ['apMoHnyeckue
kosebanus. CMeleHne, aMIinTya, Iepruoi, 4acToTa, (aza. 3aBUCUMOCTh Tepruo/ia
KOJIEOaHUI OT CBOWCTB CUCTEMBL.

MexaHUUeCcKHe BOJIHEIL. I[J'II/IHa BOJIHBI. 3BYK CKOpOCTB 3BYKa.
MOI[@J'II/I CTPOCHUS Ira30B, )KI/IJIKOCT@I\/'I " TBECPABIX TCII.

OCHOBHBIE TOJI0KEHUSI MOJICKyanpHO-KI/IHeTH‘{CCKOfI TEOPHU U UX OIBITHOC
obocHoBaHue. BpoyHOBCKOE JIBIKEHHE.

TennoBoe aBMKEHNE MOJIEKYJ. AOCOIIOTHAS TeMIIepaTypa — Mepa CpeIHei
KMHETUYECKON SHEPT U

Mogens nneanbHoro ra3za. CBsa3b MKy JaBICHUEM U CPEAHEN KUHETUYECKON
SHEPTUEeN MOJIEKYII.

I"a3oBbie 3akoHbI (Kiaitnepona, I'eit-Jlroccaka, Hlapist)
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WneanbHblii ra3. YpaBHEHNE COCTOSIHUS MI€aIbHOTO Tra3a (ypaBHeHHEe MeHneneeBa-
Knaneiipona).

BHyTpeHHss sHEprus u cnocoObl ee u3MeHeHus. [1epBblil 3aKOH TEpMOIMHAMUKU.
[lepBriii 3akoH TepMoarHAMUKH. HeoOpaTUMOCTh TETIOBBIX IIPOIECCOB.
[IpuMeHeHue 11epBoro 3aKko0Ha TEPMOJUHAMHUKH K U30IIpOLieccam

Bropoii 3akon Tepmoaunamuku. [{ukn Kapuo

Ternnosbie aurarenu. KII/ TermoBbix ABATaTeneu.

DneKTpuUeCKui 3apsi. 3aKOH COXpaHEHHS 3apsiia. B3anMoelicTBre 3apsKCHHBIX
ten. 3akoH Kyrnona.

DNeKTprUYEeCcKoe MoJie, ero MaTepruaibHOCTh. HanpsskeHHOCTh M TOTEHITHA
AIEKTPUYECKOTO TOJISL.

[IpoBOHMKY M AUDIIEKTPUKU B MJIEKTPUYECKOM I0J€. Jnanexkrpudeckas
IIPOHULIAEMOCTb.

[TocTosinHbIi nekTpryeckuii Tok. COnpoTUBIEHHUE yyacTKa 1enu. 3akoH Oma juis
y4acTKa LEIu.

HapaJ'IJ'ICJ'ILHOG H IIOCJICAOBATCIIbBHOC COCAUHCHHUEC ITPOBOAHUKOB.

. DnexTpoaBMKyIIas cuia. 3akoH Oma Jyist MOTHOM (3aMKHYTO#) LIeTu.

Tennooe aeiictBue Toka. 3akoH Jxxoyns — JIeHa. MOIHOCTb 3J€KTPUYECKOTO
TOKA.

ITonmynpoBoHuku. CoOCTBEHHAs M TPUMECHAsI TPOBOUMOCTb.
[TomynpoBoiHUKOBBIN An0. [ToynpoBOAHUKOBEIE TPUOOPHI.

CBO6OI[HLIC HOCHUTCIIU 3JICKTPUYCCKUX 3aps/10B B IPOBOJHUKAX. MexaHuszMm
MMPpOBOAUMOCTHU TBEPABIX METAJIJIOB.

CBO6OI[HBIC HOCHUTCIIN 3JICKTPUYCCKOTO 3apsi/ia B IPOBOAHUKAX. Mexanuzm
MMPOBOAUMOCTHU PACTBOPOB U PACIIIIABOB 3JICKTPOJIUTOB

MarunutHoe nose. [TocTossHHbIE MAarHUTBI 1 MArHUTHOE 110JI€ TOKAa. MarHuTHas
unaykus. [Ipasuno 6ypaBumnka

JlelicTBMEe MarHUTHOT'O NOJIS1 HA MPOBOJIHUK C TOKOM B MarHUTHOM nose. Cuna
Awmrniepa. [IpaBuio neBoit pyku
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. JlelicTBE€ MarHUTHOTO MOJIS HA JBUKYLIYIOCS 3apsPKEHHYIO YAaCTHIy B MArHUTHOM
nosie. Cuna Jlopenna

SIBiIeHME PIEKTPOMArHUTHOM MHAYKIUH. 3aKOH JIEKTpOMarHuTHo uuaykiuu. IJ1C
WHJIYKIUU B JIBHKYIIEMCS TPOBOJIHUKE.

Konebarenbnbiit KoHTYp. CBOOOHBIC IeKTprUUYecKkue kosebanus. [IpeBpaiienne
SHEPruM B KosiebaTenbHOM KOHTYpe. CoOCTBEeHHAs 4acToTa KojeOaHui B KOHTYpE.

[lepemennsblit TOK. 3akoH OMa /J1 HIEPEMEHHOIO TOKA

DNeKTpOMarHuTHOE 1oJjie. DJIEeKTpOMarHuTHas BojaHa. CBOKCTBA 3JIEKTPOMATrHUTHBIX
BOJIH

[IIkana IeKTPOMarHUTHBIX BOJIH. [[puMEeHEeHUE 3IEeKTPOMAarHUTHBIX BOJIH B OBITY U
TEXHUKE.

CBer Kak 3JeKTpOMarHuTHasl BOJIHA.
Jucnepcus ceera.
Wntepdepenuus u audpaxuus ceera. JudpakunonHas pemerka

3aKOHbI OTpa)keHUs U npesnomieHus ceera. [loaHoe orpaxenue. OnTuueckue
PUOOPHI

JIunzsel. [Toctpoenue nzobpaxkeHust B TOHKOM nuH3e. Dopmyrna TOHKOM TUH3HI.
OnrTuyeckas cujia JUH3EL

®dororpdext. OnbiT A.I'. Cronerosa. 3akoHsl potorddexra.

CTpOeHI/Ie aToMma. HnaHeTapHaﬂ MOACIb U MOJACIIb Bopa. ITornomexnue u HCITyCKaHUC
cBera aromamu. KBaHToBanme OHECPTHH.

Crpoenne aToMHOTO sizipa. [IpoToH 1 HEUTPOH. B3anMOCBA3b Macchl U YHEPTUH.
OHeprus cBA3M spa.

PannoaktuBHOCTH. BHABI palMOAKTUBHBIX N3JIy4€HUN U UX CBOKCTBA
3aKoH paZiMOAaKTUBHOIO pacnaaa

Anepusle peakunu. Jlenenne U CUHTE3 SAEp.



Kpurepun oueHuBaHust

OK3aMEHAIlMOHHBI OWIET COIEpKUT JBa TeOpeTHdyeckux Bompoca. OleHuBaHUE
MPOM3BOJIUTCS M0 KaKAOMY Borpocy Omiera. OTBETH Ha TEOPETUUYECKHE BOIPOCHI OIICHUBAIOTCS
CJIEAYIOIIUM 00pa3oM:

[IpaBuIIbHBIN, TOJHBIN OTBET, COAEPHKUT HEOOXOAUMBIE OTBETHI U IIOJHOE PELLIEHUE
3aj1a4— 5 0aJlIoB;

[TpaBUIbHBIHN, HE TIOJIHBINA OTBET, COACPKUT HEOOXOMMbIE pacyeThl B 3a1auax — 4 Oaa;

He TounEbIi, HE ONHEIN OTBET — 3 Oaia;

HesepHblii 0TBET/0TCYTCTBHE OTBETA — 2 Oaa.

HToropas oneHkKa IO HK3aMEHY OIpPENeNseTcsl KaK OKPYIJIEHHOE [0 LEJIOro 4ucia
cpenHee apuMeTHUECKOe OaJIJIOB CEMECTPOBOW OLEHKH (TEKYIIETo KOHTPOJIS) W 0ajuioB IO
Ka)/IoMy BOIIpoCy Ouiera.
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