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MMacnopt

OLICHOYHBIX MATEPHAJIOB N0 Y4eOHOI NUCHHILIHHE

dusuka
(HamMeHOBaHUWE YUYCOHOU TUCITUTIITUHBI )

Ta6auna 1 - llepeyens komMnereHuMii, popMupyeMBbIX B pe3yJibTaTe OCBOCHHS Y4eOHOI

AUCIUTLINHBI
Ne | Kon n HanmeHoBaHME Kontponupyemblie Oransl
/1 KOHTPOJIHPYEMOM paznensl (TeMbl) YI4eOHOM TUCITUTIIMHBI (MOTYJIs) dbopMupoBaHUs
KOMITETEHIIUH (cemectp
W3yYCHUS)
Tema 1. KunemaTuka MaTepraibHON TOUKH.
JluHaMuKa NOCTYaTeNbHOIO ABUKEHHUSL. 1
Tema 2. JluHamMuKa NOCTYNaTeIbHOI'O ABUKEHHUSI.
BpamarensHoe 1BuKeHUE TBEPIOTO Tea. 1
Tema3. PaGorta. Mexanudeckas sHeprus. 3aKOHbI 1
COXpaHEHHsI.
Tema 4. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM
teopun. M3onponeccsl. MneansHbli ras. 1
Tema 5. SABnenus nepenoca. Pacnpenenenue
Makcgemna 1
Tema 6. [1epBrIii 1 BTOpOIi 3aKOHBI TEPMOIMHAMHUKH.
CaolicTBa KUIKOCTEN U TBEPABIX TEN. 1
VK-1. Criocoben Tema 7. Tema 8. Dnexkrpocraruka. Bemectso B "
OCYILECTBIIAT [OKCK, | IEKTPHYCCKOM IMOTIe.
KpUTHHCCKUM aHATN3 | Tena 8. [T0CTOSHHBIH SIEKTPHYECKH I TOK. 3aKOHbI
1 CHHTC3 Owma, JIxxoyns-Jlenua. 2
1 | undopmanuu,
IPUMEHSTh Tema 9. DnexTpomaruerusMm. 3akonsl buo-Casapa-
CHUCTEMHBIH TIOIXO]T Jlannaca, Amnepa, JlopeHua. DaekTpoMarHuTHast 2
JUISL pELLICHUS WHAYKIUA.
nocraBieHHbIX 3a7a4 | Tema 10. Konebanus u ux cpoiictBa. MasgTHUKHU. 2
Tema 11. Yopyrue u 351eKTpOMarHUTHBIE BOJIHBI.
VYpaBHeHUe BOIH. DHEprus BOIHbL. MHTephepeHus 2
BOJIH. CTOsTYME BOTHBI. 3BYKOBBIEC BOJIHBI. OCHOBHBIE
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH, X IIKAJIA.
Tema 12. Bonnosas ontuka. UHTepdepenus,
nudpakius, JUCTIEpCu s, TONsIpU3aIus CBeTa. 2
Tema 13. TenmoBoe usnyuenue. Buemmnui
dbotorpdext. YpaBuenue DiinmmreriHa. DPheKT 2
KowmrroHna.
Tema 14. BoaHOBBIE CBOMCTBA BEUIECTBA. DJIEMEHTHI
KBAaHTOBOI MEXaHUKHU. 2
Tema 15. ®u3zuka aToOMHOrO siipa. PaimoakTHBHOCTD.
2

H)IepHLIe PCaKIunu. 3J'IeMeHTapHBIC YaCTUILbI.




Taonuna 2.1 - [lokazaTtejJm ¥ KpUTEPUH OLIEHUBAHUS KOMIIETEHIHH,
ONHCAHME MIKAJ OLEHUBAHUS

No Kon Kon n HaumeHoBaHue KonTtponupyemsbie HaumenoBanue
/i KOHTPOJIUPYEMOi WHJIMKATOPA TOCTHKCHUS pasaensl (TeMBbI) OLIECHOYHOT' O
KOMIIETCHIIM U KOMIIETCHIIUN y4aeOHOH CpeAcTBa
TV CIUTLIINHBL,
MPAKTUKHU
Tema 1. KunemaTtuka
MaTepHUalbHOU TOUKHU. 3ammra
Junamuka 71a00paTopHOi
MOCTYIaTEIbHOTO pabotsl. Tect
JBUKCHHUSL.
Tema 2. Jlunamuka
MOCTYIaTEIbHOIO
3ammra
JBUKEHHUSL. .
nabopaTopHOH
BpamarensHoe
pabots. Tect
JBIKEHHE TBEPJIOTO
Tena.
Tema3. Pabora.
Mexanuueckas 3ammra
SHeprus. 3aKOHBI nabopaTopHOi
COXpaHEHUS. pabotsl. Tect
UI-1yk-1 AHanusupyer Tema 4. OcHOBBI
VK-1. Cnocoben 3aJady, BBIIENIAS €€ MOJIEKYTAPHO- aumTa
OCYIIECTBIISITh MTOUCK, | 6a30BbIE€ COCTABJISIOLIME. KHHETHHECKOM TEOPUH. | maGopatopHoii
kputnueckui ananuz | UJI-2yx-1 Onpenenser u 130pOLIECCHL. pa6oTer. Tect
U CUHTE3 parKUpyeT HHPOPMALHIO, | I neampHblif ras.
uHpopMaLII TpeOyeMyto /Ui perieHus
1 (bopmaun, PEOYCEMYIo 1A p Tema 5. SIBnenus
NPUMEHSTh MOCTaBJICHHOM 3a/1a4H. 3ammTa
o IepeHoca. .
CUCTEMHBIN TTOJIXO]T N/I-3yk-1 OcytecTBiseT S — nabopaTopHoi
JIs1 pelIeHu s MOUCK UH(GOpMaIUU 1S .
JUISL P ¢dbopmanuu 1 MaKcBea pabotsl. Tect

IMOCTAaBJICHHBIX 3a1a4

peIICHU A IMOCTaBJICHHOM
3aJja4uHu.

Tema 6. [1epBrbiii u
BTOPOM 3aKOHBI
TEPMOJIMHAMUKH.
CBoOMCcTBA )KUAKOCTEN
U TBEPJIbIX TEJl.

3amura
nabopaTopHOH
pabotel. Tect

Tema 7. Tema 8.
DJleKTpocTaTuKa.
BemectBo B
DJICKTPUICCKOM IOJIE.

3amura
nmabopaTopHOU
pabotel. Tect

Tema 8. IlocTosHHBIN
AIICKTPUUYECKHUH TOK.
3akonsl Oma, [xoyis-
Jlena.

3ammra
nabopaTopHOi
pabotsl. Tect

Tema 9.
DJIEKTPOMArHETH3M.
3akonbl buo-CaBapa-
Jlannaca, Amnepa,
Jlopenua.

3amura
nabopaTopHOH
pabotsl. Tect

(TMK 1)




C‘)J’ICKTpOMaFHI/ITHaﬁ
HHAOYKOUA.

Tema 10. Konebanus u
UX CBOMCTBA.
MasTHUKH.

3ammra
nabopaTopHOH
pabotsl. Tect

Tema 11. Yopyrue u
ANEKTPOMArHUTHBIC
BOJIHBI. YpaBHEHUE
BOJIH. DHEPrus BOJHBI.
HHuTepdepeHins BOJH.
CTosturie BOIHBEI.
3BYKOBBIC BOJTHBI.
OCHOBHBIC CBOMCTBA
IIEKTPOMArHU THBIX
BOJIH, MX IIIKaJIA.

3ammra
nabopaTopHOU
pabotsr. Tect

Tema 12. BonHoBas
OITHKA.
Wnurtepdepenuus,
Tudpaknus,
JMCIIepCHs,
HOJISIPU3aLIMsI CBETA.

3ammra
nabopaTopHOi
pabotsl. Tect

Tema 13. TermoBoe
u3nydeHue. BHenHuit
boTodPPeKT.
YpaBHeHue
OliHuTelHa. DpdekTt
KomnToHa.

3amnmTa
nmabopaTopHOU
pabotsl. Tect

Tema 14. BonHoBbIC
CBOICTBA BEIIECTBA.
DJ1eMEHTHI KBAHTOBOM
MEXaHHUKH.

3amura
nabopaTopHOH
pabotsl. Tect

Tema 15. ®uzuka
aTOMHOTO siIIpa.
PaguoakTHBHOCTE.
S nepHble peakiuu.
DieMeHTapHbIe
YaCTHIIBL.

3amura
nabopaTopHOH
pabotsl. Tect

(TMK 2)




Tab6umua 2.2 - Kpurepun 4 miKajia oueHUBaHUs 1Mo oneHouyHomy matepuaiy «Tecr» (TMK 1)

NepBBIH ceMecTp

[ITkana oneHUBaHMs
(uHTEpBaN OAIIIOB)
(3a oqua TMK)

Kpurepuit oneHnBanus

Jansl BepHble oTBeTHI Ha 10 BorpocoB u3 10, BXOAAMNX B TEKYIIUH MOTYIbHBIH

20 KoHTpOJIb (TMK)

18 Jlanbl Bepabie oTBeThI Ha 9 BonpocoB u3 10, Bxoasmux B TMK
16 Jlanbl BepHbIe 0TBETHI Ha 8 BonpocoB u3 10, Bxomsaumx B TMK
14 Janbl BepHbIe OTBETHI HA 7 BOIpocoB u3 10, Bxomamux B TMK
12 Jlanbl BepHBIC 0TBETHI Ha 6 BonipocoB u3 10, Bxomsumx B TMK
10 Jlanbl BepHBIE OTBETHI Ha 5 BompocoB u3 10, Bxoasmux B TMK
8 Jlanbl BepHble 0TBETHI Ha 4 Bonpoca u3 10, Bxoasamux B TMK
6 Jlanbl BepHbie 0TBETHI Ha 3 Bonpoca u3 10, Bxomsumx B TMK
4 Jlanbl BepHbIe 0TBETHI Ha 2 Bornpoca u3 10, Bxoasmux B TMK
2 Janbl Bepabie oTBeTH Ha 1 Bonpoc u3 10, Bxoasumx B TMK
0 Bce orBeTsl Ha Bonipocsl, Bxojsnme B TMK nanbl He BepHO

Taoauna 2.3 - Kpurepuu u mkaja oueHuBaHus 1Mo oueHoyHomy matepuany «Tecr» (TMK 2)

BTOPOii cemecTp

[IIkana oneHUBaHMs]
(vHTEpBa OAIIIOB)
(3a oqua TMK)

Kpurepuii ouenuBanus

Jlansl BepHble oTBeTHI Ha 10 Bompocos u3 10, BXoAAIMX B TEKYLIHI MOy JIbHbIN

S0 koHTposb (TMK)

45 Jlanel BepHble oTBeTHI Ha 9 Bonpocos u3 10, Bxomsiumx B TMK
40 Jlanbl BepHble oTBeThI Ha 8 BonpocoB u3 10, Bxogsmux B TMK
35 Jlanbl BepHBIC 0OTBETHI Ha 7 BompocoB u3 10, Bxoasamux B TMK
30 Jlansl BepHBIC OTBETHI Ha 6 BonpocoB u3 10, Bxoasamux B TMK
25 Jlansl BepHbIe OTBETHI Ha 5 Bompocos u3 10, Bxomsmmx B TMK
20 Jlausl BepHBIC 0TBETHI Ha 4 Bonipoca u3 10, Bxoasmux B TMK
15 Jlanbl BepHble 0TBETHI Ha 3 Bonpoca u3 10, Bxonsamux 8 TMK
10 Janbl BepHbIe 0TBeTH Ha 2 Bonpoca u3 10, Bxoasmux B TMK
5 Jlanbl BepHbie 0TBETHI HA | Bompoc u3 10, Bxoasmux B TMK
0 Bce orBernl Ha Bompockl, Bxoggamue B TMK gaHbl He BEpHO

Tab6auua 2.4 - Kpurepuu u mKaaa OueHUBAHUS 110 OLICHOYHOMY MAaTepHATy

cobeceoBanme (J1adopaTopHasi paéoTa) nepBblii ceMecTp

[IIxana orieHUBaHMs]
(uHTEpBaT 6aIOB)?

Kputepuii orieHuBaHus

Brnaneer MaTepuaiom, H3ydaeMbIM B JJaDOpaTopHOH paboTe Ha BHICOKOM YPOBHE.
BepHo GpopmynupyeT BbIBOABI M 00001IEHUSI.

2,5 /laeT moJyiHbIe OTBETHI HA TOCTABJIEHHBIE BOIIPOCHI.
[1posiBIsICT aKTUBHYIO HHANBUIYAIbHYIO PA0OTY Ha 3aHS THSX.
'Y4eOHBIM MaTepraioM He BIIAJICeT.
0 Ha nocrtaByiieHHBbIE BOIPOCH OTBETUTH HE B COCTOSTHUM MJIM OTBEYAET HE BEPHO

Ha 3aHsaTusax 6C3BIHI/II_[I/IaTI/IBeH .




Taoauua 2.5 - Kpurepun v mKajia oneHUBaHUsI 10 OIEHOYHOMY MaTepuay

cobeceoBaHue (JiabopaTopHasi padboTa) BTOpPOii cemecTp

[IIxana oueHnBaHus
(uHTEpBaIN 6aIOB)?

Kputepuii onieHuBanus

Brageer MaTepraiom, U3y4aeMbIM B TaOOpaTOpHOU paboTe Ha BEHICOKOM YPOBHE.
BepHo GpopMyUpyeT BHIBOIBI M 0000IICHHSI.

! /laeT 11oJIHBIE OTBETHI HA ITOCTABJIEHHBIE BOIIPOCHI.
[TposiBisieT aKTUBHYIO MHIMBUAYAIbHYIO pa0OTy Ha 3aHSTHUSIX.
'YueOHBIM MaTepraioM He BIIAJICeT.
0 Ha rnmocraByieHHBIE BOIIPOCHI OTBETUTH HE B COCTOSIHUY WJIM OTBEYAET HE BEPHO

Ha 3ansaTusx 6€3HHI/IHI/IaTI/IBeH .

Taoauua 3 - IlepeyeHb OLIEHOYHBIX MaTEPUAJIOB

HaumenoBanue [IpencraBnenue
Ne Kpatkas xapakTepucTHKa OI[EHOYHOTO
OLIECHOYHOT' O OLICHOYHOT O
/i Marepuaia
MaTepuaia MaTepuaia

1 Tect (TMK)

Cucrema cTaHAapTU3UPOBAHHBIX 3aJaHUH,
II03BOJISIIOINAST aBTOMATU3UPOBATh IIPOLENYPY
WU3MEPEHUS YPOBHS 3HAHUN U YMEHUU
00yJaromerocsl.

(OHJT TECTOBBIX
3aJaHuN

pabora)

CobecenoBanue
2 (JTaboparopHas

CpencTBo KOHTPOJIS,, OPraHU30BAHHOE KaK
crienanbHas Oecesa mpernoiaBaTelis ¢
00y4arommMcsi Ha TEMBI, CBSI3AHHBIE C U3y4aeMOM
y4eOHOM AUCUUIIIIMHOM, U paCCUUTaHHOE Ha
BBISICHEHHE 00beMa 3HAaHWHM 00yJaroIerocs 1mo
y4eOHOM AUCIUTIIIMHE UITH OTIPEICTICHHOMY
pazaeny, Teme, IpoOjaeMe U T.II.

BOIIPOCHI 110
1a00paToOpHBIM
paboTtam yueOHO
T CLUTITHHBI

MMPUMEPBHI TUIIOBBIX KOHTPOJIbHBIX 3A IAHUI

MMPUMEPHI TUIIOBBIX KOHTPOJIbHBIX 3AJTAHUM IO OEHOYHOMY

MATEPHUAJNY «TECT»

MEBBII CEMECTP

CMmbici10B0 MOAYIb 1. OCHOBBI MEXaHNUKH U MOJIEKYJISIPHOH Gu3NKH

Tema 1. KunemaTuka MaTepuaibHoi TOYKHU. /[HHAMHKA MOCTYNaTeIbHOIO ABUKEHHUS.

1. Yto Takoe kuHeMaruka?

A) Paznen ¢pu3uku, n3ydaroumii IBM>KEHUE TeNl M TPUUUHBI ATOTO IBUKEHUS
B) Paznen ¢usmku, n3yqaronmii B3auMoJICHCTBHUE TET

C) Paznen pusuku, u3yyaromuii CBOMCTBa MaTEPUHU

D) Paznen ¢usnku, u3ydaromuii TepMOAUHAMUKY

2. KakoBa opmyina yist pacyera CKOpocTH (V) IpU paBHOMEPHOM JBHKCHHU U ?

A)v=S/t
B)v=F/m
C)v=a*t

D)v=m*g




3. Kakoii 3aKk0H OMUCHIBACT ABUKCHUE TEJIa IO/ ICHCTBUEM MTOCTOSHHOMN CUITBI?
A) 3aKoH COXpaHEHUsI SHEPT U U

B) Bropoii 3akon HeroToHa

C) 3aKOH BCEMUPHOIO TSATOTEHUS

D) 3akon unepuunu

4. Kakoil U3 cileayIonmx napaMeTpoB He ABISETCS XapaKTepUCTUKOM MOCTYNaTeIbHOTO ABUKECHUS?
A) Ilytp

B) Yckopenue

C) MomeHT unepuuu

D) Cxopoctb

5. Ecnu Ha Teno neficTByeT MOCTOSIHHAS CUJIa, TO €r0 YCKOPEHHUe (a) MOKHO BBIYUCIUTH O (hopmyre:

A)a=F/m
B)a=m/F
Cla=F*m
D)a=F+m

Tema 2. /[uHAMHUKA MOCTYNATEIbLHOIO ABMKeHUs1. BpamareabHoe IBHKeHUE TBEPAOTo TeJjia.

1. Kakoit u3 cienyronmx 3aKOHOB OMKMCHIBAET CBSI3b MEX Ty CUJION, MACCOM M yCKOpeHUEeM?
A) 3aKOH cOXpaHEHUs SHEPTUHU

B) 3akoH BceMUpHOro TATOTEHUS

C) Btopoii 3akon HeroToHa

D) 3akoH coXpaHEeHU s UMITYJIbCa

2. Yto Takoe MOMEHT CHUIBI?

A) IlpousBeneHNe CUIIBI Ha PACCTOSIHUE 10 OCH BpPAICHUS
B) Cuua, geiicTByromasi Ha TEJo

C) Yckopenue, BOSHUKAIOIIEE TP JCHCTBUN CHITBI

D) DHeprus, nepenaBaemast TeIy

3. Kakoga (hopmyia Juist pacdeTa pabOThI, COBEPIIICHHOW CHIION ITPH MTePEeMEIICHUH Tena?
A) A=F-d-sin(0)

B) A=F-d- cos(0)

C) A=m-g-h

D) A="mv?

4. Kaxkoii u3 cienyronmx napamMeTpoB He BIUSET Ha MOMEHT MHEPLIMH TBEPAOro Tena?
A) Macca tena

B) Pacnipenenenne Maccbl OTHOCUTENEHO OCH BpAILIEHU S

C) CxopocTb BpaleHus

D) PaccrosiHue oT ocu BpamieHus A0 [EHTpa Mace

5. KakoBo ycioBue paBHOBECHS JUIs Teja, HAXOISIIErocs B COCTOSHUU TTOKOs?
A) Cymma Bcex cuJjl paBHa HYJIIO

B) Cymma Bcex MOMEHTOB CHJI OTHOCUTEINIBHO JIFOOOH TOUKHM paBHA HYJIIO

C) O6a npeapIAyIUX YCIOBUS BEPHbI

D) Hu oxHO U3 ycnoBuii HE BEpPHO



Tema3. Padora. Mexanuveckasi 3Heprusi. 3aKOHbI COXpaHeHMS.

1. Yro Takoe paboTa, coBepliaeMasi CUIoun?

A) 3meHeHne CKOpOCTH Tena

B) IIpousBenenue cuisl Ha pacCTOSIHUE, HA KOTOPOE TEJIO MEPEMEIIAETCS B HAIIPABIEHUH CUIIbI
C) Dueprus, nepeaaBaeMas TeIy

D) YBenuuenue maccel Tena

2. KakoBa (hopmyra st pacdera MeXaHU4eCKOW SHEPT MU CHCTEMBI?

A) E =mgh
B) E = '2mv? + mgh
C)E=F-d
D) E=mv

3. Kakoli 3aKk0H cOXpaHseT MEXaHUYECKYI0 YHEPTHIO B 3aMKHYTOH cucTeme?
A) 3aKOH COXpaHEHHUs UMITYJIbCa

B) 3akon coxpaneHus sHepruu

C) 3akoH coxpaHEeHHs] MOMEHTa KOJIMYECTBA ABUKECHHUS

D) 3akoH BCEMUPHOIO TSATOTEHUS

4. ITpu xakoM ycioBuu padoTa, coBeplIaeMasi CUJION, paBHa HYJIIO?

A) Korpa cuna paBHa HyJIIO

B) Koraa teno He nepemeniaercs

C) Korna nHanpasiieHue nepeMereH s nepneHUKyIIpHO HallPaBJISHUIO CUIIbI
D) Bce BhimenepeuncieHHoe

5. Kakoe u3 cienyronmx yTBep)KIeHUH BEpHO 11 MOTEHIIUAIBHON SHEPT UK ?

A) Ona Bcerjia paBHa HYJIIO

B) OHa 3aBUCHT TOJIBKO OT CKOPOCTH Tella

C) Ona 3aBUCHT OT MOJIOXKEHHUs TEIa B [TOJIE CUJIBI (HapuMep, 'PaBUTALHOHHOTO)
D) Ona He u3MeHseTcs Ipy JBUKEHUHU Tela

Tema 4. OcHOBBI MOJICKYISIPHO-KHHeTHYecKol Teopuu. M3onponeccol. MneaabHbli ras.

1. Kakoe yTBepKaAeHUE O MOJIEKYJIIPHO-KMHETUYECKOU TEOPHUH SBIIETCSI BEPHBIM?

A) Bce Mosiekyibl B rase JBUXKYTCS C OJMHAKOBOW CKOPOCTHIO.

B) I'a3 coctout 13 0OIBIIOr0 YKcIa MOJIEKYJI, KOTOPBIE IBUXKYTCS CIIy4aifHBIM 00pa3oMm.
C) Monekyibl raza He B3aUMOJICHCTBYIOT JIPYT C APYT'OM.

D) Temneparypa ras3a He BIUsET HA CKOPOCTb MOJIEKYJI.

2. YTo mpoUCXOAUT C JaBJICHUEM HAEaIbHOTO ra3a Mpy YBEITUUYEHUHU €0 TeMIIepaTyphl pU
MOCTOSIHHOM 00beme?

A) JlaBrieHne yMeHbIIIaeTcsl.

B) JlaBienue octaeTcsi HEU3MEHHBIM.

C) JlaByieHnE yBeIMUMBAETCS.

D) Jlapnenue cHavasia yBEITMUMBACTCS, a 3aTEM YMEHBIIIACTCA.

3. Kako#i u3 cienyromux mpoieccoB SBIISETCS H30IPOIIECCOM?
A) M3otepmuueckuii mpoiiecc (OCTOsIHHAS TEMIIepaTypa).

B) M3006apHbIii mporece (MOCTOSIHHOE IaBJICHUE).

C) N3oxopHslii iporiecc (MOCTOSHHBIN 00BEM).

D) Bce BrImenepeunciaeHHbIC.



4. Kakoii 3akOH OMUCBHIBACT CBS3b MEXY JAAaBJICHHEM, 00bEMOM U TEMIIEPATypOil UaeanbHOro ra3a?
A) 3akon boitng-Mapuotra

B) 3akon I'eii-JIroccaka

C) YpaBHeHME COCTOAHUS UACANTBHOTO rasa

D) 3akon ABoraapo

5. Kakoe 3HaueHHe UMEET Cpe/iHss KMHETHYEeCKas SHEPrus MOJIEKYJT HACAIbHOT O T'a3a pH
temneparype T?

A) IIponoprmonansao T2

B) IIponopimonansao T

C) O6parHo pomopiioHaIbHO T

D) HezaBucumo ot T

Tema 5. SIBsenust nepenoca. Pacnpenesnenue Makcsesia

1. Yo onuceiBaeT pacnpeaenenue Makcsemnia?

A) Pacripenenenue sHepruu MOJIeKyJl B HACAIbHOM Tase.
B) Pacnipenienenuie CkopocTy MOJIEKYJI B UI€AJIbHOM I'ase.
C) Pacnipenenenue qaBaeHus B )KUIKOCTH.

D) Pacnipenenenue reMiiepaTypsl B TBEp/bIX TeJax.

2. Kakoe #3 cienyromux yTBep KISHIH O SIBICHUSX MTEPEHOCa SBISECTCS BEPHBIM?
A) SIBneHus mepeHoca MpouCXOoIT TOJIBKO B Ta3ax.

B) SIBnenus nepeHoca BKIIOYAIOT TEMIONPOBOAHOCTD, TU(PPY3UI0 U KOHBEKIIHIO.
C) SIBnenus nepeHoca He 3aBUCAT OT TEMIIEPATYPHI.

D) SIBneHus mepeHoca MpoOMCXOIST TOJIBKO B KHIKOCTSIX.

3. Kakoii mapamertp Bimsier Ha hopMy pacripezenenus Makcpeia?
A) O6beM raza.

B) Temneparypa rasa.

C) laBnenue rasa.

D) MomnsipHast Macca rasa.

4. Kakoii u3 cieAyromux MpoIeccoB IBisieTcst mpuMepom nuddys3uun?
A) Ilepenoc Temuia uepe3 CTEHKH COCy/a.

B) PacnpocTpanenue 3anaxa OT UICTOYHHKA B BO3yXe€.

C) ABm>KeHUE KU IKOCTH Yepe3 MOPUCTHIN MaTepuall.

D) KonBekTHBHOE IBU)KEHHE BO31yXa B KOMHATE.

5. KakoBo 3HaueHMe cpeHel CKOPOCTH MOJIEKYJT HACAIBHOTO Ta3a Mpu Temieparype T?
A) IIponopuunonansso T2

B) IMpomnopuuonansao VT

C) OOparHO nponopuuoHaIbHO T

D) HezaBucumo ot T

Tema 6. IlepBblii 1 BTOPOH 3aKOHBI TepMoaMHAMHUKH. CBOMCTBA )KHAKOCTEN U TBEPAbIX TeJl.

1. Kakoii u3 cnegyronmx 3aKkOHOB TEPMOJIMHAMUKHN YTBEPHKIAET, YTO SJHEPTHUSI HE MOXKET ObITh CO3/aHa
WJIM YHUUYTOXEHA, a TOJIbKO Mpeo0pa3oBaHa U3 0HOH (GopMbI B APYTryr0?

A) IlepBblil 3aKOH TEPMOJIUHAMUKHU

B) BTopoii 3aK0H TepMOIMHAMUKHI



C) 3akon boiins
D) 3akon I'eii-JIroccaka

2. Yto yTBEpKIACT BTOPOH 3aKOH TEPMOJIMHAMUKH ?

A) DHeprus coxpaHsieTcsi B 3aMKHYTBIX CUCTEMAaX.

B) Dueprus MoxkeT ObITh CO3/laHa U3 HUYETO.

C) IIpoueccel B 3aMKHYTHIX CHCTEMaX BCEra HAYT B CTOPOHY YBEIHMUYECHHS DHTPOIUU.
D) Temneparypa siBisieTcsi abCOMOTHONW MEpPOI SHEPTHH.

3. Kakoe u3 cneayroomux CBOUCTB XapaKTEpHO AJi TBEPABIX Tei?

A) TBepaple Tena UMEIOT GUKCUPOBAHHBINA 00beM U (hopMYy.

B) TBepapie Tena Jerko CKUMaeMBbl.

C) Teepable Tena He UMEIOT YIOPSIIOYEHHOM CTPYKTYPHI.

D) TBepabie Tena MOTYT T€Ub.

4. Kakoe 13 ciieqyronmx yTBEpKIACHUN O )KUIKOCTIX BEPHO?

A) Kuakoctu UMEIOT GUKCUPOBAHHYIO (POpMy U 00BEM.

B) XKunkoctu mpuHUMAIOT GOpMy cOCya, HO UMEIOT (PUKCHPOBAHHBIN 00BEM.
C) XKuakocty HE TOABEPKEHBI N3MEHEHU IO JaBJICHUSL.

D) XKuakocty HE UMEIOT TEKYYECTH.

5. Kako#i mporiecc onuchiBaeTcs Kak "m300apHbIi"?

A) [Ipouecc, npoucxoasuii Mpy NOCTOSHHOM TEMIIEPATYpeE.
B) IIpouecc, npoucxoasuii mpyu NOCTOSHHOM JIaBJIEHUH.

C) IIpouecc, mpouCXOIAIMIMIA TPU TOCTOSITHHOM 00bEMeE.

D) Ilpouecc, mponucxoaaimuii Npy NOCTOSIHHOW SHTPOIUH.

Tema 7. JaekrpocTaTuka. BemecTBo B 3JIeKTPUYECKOM II0JI€.

1. Kakoe u3 ciienyrommx yTBEpKIACHUH 0 3apsiiax BEpHO?

A) 3apsbl Bcerja co3aloTcs B mapax, MOJ0KUTEIbHBIN U OTPULIATEIbHBIN.

B) 3apsabpl MOTyT CyIIECTBOBATh OTAEIBHO.

C) IonoxxutenpHble U OTPUIIATENBHBIE 3aPsIbl HE B3aUMOJICHCTBYIOT APYT C APYTOM.
D) 3apsinel He MOTYT IIepeMeIIaThCcsl B TPOBOJHUKAX.

2. YTO NpOMCXOIUT C MOJ0KUTENBHBIM 3aps/IOM, TIOMELEHHBIM B 3JIEKTpUYecKoe 1nojue?
A) OH 1BMXETCS IPOTUB HAIIpaBJICHUS MOJIS.

B) OH nBuxeTcs B HallpaBJIE€HUHU MOJIS.

C) OH ocraercs Ha MecTe.

D) On pacnianaercst Ha jBa OTPULATENBHBIX 3apsaza.

3. Kakoe u3 crneayrommx BEeCTB ABJISETCS TUICKTPHKOM?
A) Menp

B) Bona

C) Crexno

D) XKenezo

4. Kakoil 3akOH OMUCBHIBAET CHITY B3aUMOJICHCTBUS MEXKIY IBYMS TOUCUHBIMU 3apsiaaMu ?
A) 3akon Oma

B) 3akon Kynona

C) 3akon dapanes

D) 3akon l'aycca



5. Kakoe u3 ciieiyoimux yTBEpKACHU M 0 3JIEKTPUYECKOM M0JIe BEpHO?

A) DJeKTpUYECKOE MOJIE CO3/IAeTCs TOIBKO MOJIOKUTEIbHBIMU 3apsIaMu.

B) DnexTpuueckoe rmoje MOXKET CyIIECTBOBATh B BAKYYMe.

C) DnekTpuyeckoe rmoje Bcerja HampaBjeHo OT OTPHUIATENILHOTO 3apsiia K MOJOKUTEILHOMY.
D) DnexTpudeckoe MmoJje He BAUSEeT Ha JBUKEHUS 3apSHKEHHBIX YaCTHII.

Tema 8. [locTosIHHBIH J1eKTpUYecKHid TOK. 3akoHbl Oma, /[koyus-JleHna.

1. Kaxoif 3ak0OH OMUCBHIBAET 3aBUCUMOCTh MEKy HAaPsKEHUEM, TOKOM U COITPOTUBIIEHUEM B LIETIH ?
A) 3akon Dapanes

B) 3akon Oma

C) 3akon Kymnona

D) 3axon [xoyns-Jlenua

2. KakoBo BbIpaxkeHue Juis 3akoHa Oma?

A) I=R-U
B) U=I-R
C)R=U-I
D) P=U-I

3. Kakoii u3 cneayromux (GpakTopoB HE BIMSIET HA COMPOTUBIIEHHUE TPOBOJHUKA?
A) JIlnvHa npoBOHUKA

B) [Tiomane monepedHoro ceyeHus

C) Temmneparypa MpoBOJHHKA

D) Hanpspkenue B ienu

4. KakoBo 3HaueHue 3akoHa Jxoymns-Jlenua?

A) Q=I-R-t
B) Q=U-1I-t
C) Q=R-1I-t
D) Q=1-R>-t

5. Kakoil w3 ciuemyrlomux MnapameTpoB OINPENEIsSeT MOIIHOCTb, PaCCEMBAEMYIO B PE3UCTOpPE IPHU
IPOXOXKJICHUH Yepe3 HEero Toka?

A) Hanpsokenue

B) Conporusienue

C) Toxk

D) Bce BhlIEnIEpEUNCIIEHHBIE

Tema 9. daexkTpomarnerusm. 3akonnl buo-CaBapa-Jlaniaca, Amnepa, Jlopenia.
DJIeKTPOMATrHUTHAS UHIYKIIUS.

1. Kaxoii 3ak0H OMUCHIBAE€T MarHUTHOE MOJIE, CO3/]aBAEMOE TOKOM B MPOBOJAHUKE?
A) 3akon Dapanes

B) 3akon Amnepa

C) 3akon buo-Casapa-Jlamiaca

D) 3akon Jlopenna

2. KakoBo BBIpaKCHUC IS CUJIbI, HeﬁCTByIOHleﬁ Ha 3apdaa B MAarHuTHOM I10OJIC B Ipu CKOPpOCTHU VvV
?

A) F = E +quB
B) F=qvB



C) F=qB?
D) F=qv*B

3. Kakoii U3 cienyromux 3aKOHOB OIKMCBHIBAET B3aHMMOJICHCTBHE MEXIYy TOKAMH M MarHUTHBIMHU
MOJSIMH ?

A) 3akon Dapanes

B) 3akon Jlopenna

C) 3akon Ammnepa

D) 3akon buo-Casapa-Jlamiaca

4. Kakoe siBJIeHHE OIMCBHIBAECT IOSBJICHUE DJIEKTPUYECKOTO TOKAa B 3aMKHYTOM KOHTYype HpH
W3MEHEHUHW MAarHUTHOTO TOTOKA Yepe3 Hero?

A) DnexTpoMarHuTHas UHAYKIIUS

B) MaruuTHas UHAYKIUS

C) DnexTpocrarnueckast HHIyKITHS

D) Tepmonunamuyeckast UHAYKIIUSA

5. KakoBo BbIpaxeHHe JIsl CUJIbI 2JIEKTPOMAarHUTHOW MHIAYKIIUH, coriacHo 3akony dapanes?

A) € =-dd_B/dt
B) &=dd_B/dt
C) E=R-1

D) E=B-v-|

BTOPOM CEMECTP
Tema 10. Kosedoanus u ux cpoiicrea. MasiTHUKH.

1. Kaxoii u3 cnenyromux TUIIOB KoJeOaHUM SBISETCA MePUOAMIECKUM?

A) Konebanus, BO3HUKAIOIINE B PE3YJIbTaTe CIyYalHBIX MPOIIECCOB

B) Konebanusi, KOTOpbIE HE TOBTOPSFOTCS

C) Konebanus, KOTOpbI€ IOBTOPSIIOTCS Yepe3 paBHbIE IPOMEKYTKH BPEMEHU
D) Konebanus, 3aBucsime OT BHEITHUX (PaKTOpOB

2. Yro Ttakoe nepuoj KoyiedaHui MasiTHUKa?

A) Bpewmsi, 32 KOTOpoe MasiTHUK IPOXOAUT MAaKCUMAJIbHOE OTKJIIOHEHHE

B) Bpems, 3a koTOpo€ MassTHUK COBEpIIAET MOJHBIN LUK KoeOaHu i

C) Bpemsi, HeoOxoauMoe i1l OCTAHOBKH MasiTHUKA

D) Bpems, 3a KOTOpO€ MasiTHUK JIOCTUTAET CBOETO MUHUMAJIBHOTO TTOJIOKEHUS

3. Kakoii u3 cienyromux (GakTOpoB HE BIMUSAET HA IEPUOJI ITPOCTOTO MassTHHKA?
A) JlnnHa MasTHHKA

B) Yroun otkinonenus

C) Yckopenue cBOOOHOTO MaICHUS

D) Macca masatHuka

4. KakoBa hopmyna Jij1s pacyeTa rnepruojia IpocToro MasTHuKa?
A) T=2nV0g}

B) T=2nV(L}

C) T=1K

D) T=QnL)g

5. Kakoe u3 cneayrommx yTBepKIACHHUH BEPHO JIsl TApMOHUYECKHX KOoeOaHmi?



A) OHu Bcerga mpouCcXOIiT ¢ MMOCTOSTHHON aMILIMTYI0M U 9aCTOTOM

B) OHu MOryT U3MeHSTh CBOIO YAaCTOTY B 3aBUCHUMOCTH OT BHEUIHUX YCIOBUHI
C) OHu HEe UMEIOT OTPEICIIEHHOTO NEPUoIa

D) Onu Bceria 3aTyxaror

Tema 11. Ynpyrue u 3JieKTPOMArHUTHbIE BOJIHbI. Y pABHEHHE BOJIH. JHEPTrUsi BOJHbI.
Nurepdepennus BoaH. CTosTYME BOJHBI. 3ByKOBbI€ BOJIHbI. OCHOBHbIE CBOMCTBA
3JIEKTPOMATHUTHBIX BOJIH, UX HIKAJA.

1. Kakoe ypaBHeHHE ONUCHIBACT PacIpOCTpaHEHUE YIIPYTOil BOJIHBI B OTHOPOAHOMU cpeze?
A) y(x,t) = Asin(kx - o t)

B) y(x,t) = A e excos(o t)

C) y(x,t) = Acos(kx + o t)

D) y(x, t) = A sin(o t) + B cos(kx)

2. KakoBa opmyna fijist pacyeTa SHEPTUH BOJTHBI?

A) E=Y%k A?
B) E=A-v-t
C) E=mgh
D) E=hf

3. Uro npoucXouT IpU HHTEPPEPEHLIMH ABYX KOT€PEHTHBIX BOJIH?

A) OHu Bcerja yCUIIMBAKOT IpyT Apyra

B) OHu MoryT Kak yCcHIMBaTh, TaK U 0cHa0sATh APYT Apyra B 3aBUCUMOCTH OT (a3bl
C) Onu He BOUSIOT APYT Ha Ipyra

D) Onu Bcersa co3atoT CTOSIYYIO BOJIHY

4. Yto Takoe crosgdast BojHa?

A) Bonna, koTOpast pacripocTpaHseTCsl B OIHOM HallpaBJIeHUU

B) Bosna, koTopast uMeeT (pUKCHPOBAHHBIC Y3JIbI M aHTUKOIBI H HE TISPEMEIIaeTCs

C) Bonna, koTOpas 3aTyxaeT co BpeMeHeM

D) BousHa, koTOpas SBISETCS Pe3yJIbTaTOM MHTEPPEPEHIINH ABYX BOJTH C Pa3HBIMU 9acTOT AMU

5. KakoBbI OCHOBHBIE CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH?

A) OnH TpeOyIOT cpelibl ISl pacIpOCTPAHECHUS

B) Onu MoryT pacnipocTpaHAThCs B BaKyyMe U UMEIOT CKOPOCTh CBETA
C) Onu Bcerza UMEIOT OJIHY M Ty K€ 4acTOTY

D) Onu He nepeHOoCcsT SHEPTUI0

Tema 12. BosinoBasi ontuka. UaTeppepenuus, nudpakuus, Aucnepcusi, NoJaspu3anus cBeTa.

1. Kakoe siBiieHue HabI0AaeTCsl MPU HAJIOKEHHUH ABYX KOT€PEHTHBIX CBETOBBIX BOJIH?
A) Iudpakuus

B) Monspuzanus

C) Nutepdepenuus

D) Hucnepcus

2. Yro Takoe nudpakius ceera?

A) 3meHeHue HanpaBJIeHUs CBETA IPH [IEPEXO0/IE UEPE3 IPaHUILy ABYX CPEJl

B) Paznoxenue cBeTa Ha CEKTP MPU TPOXOXKICHUH YePe3 MPU3MY

C) PacnipoctpaneHue cBeTa B pa3jIMUHbIX HAllPaBJICHUSAX NPHU MPOXOXKIAECHUH Yepe3 Y3KYIO0 LIENb UIN
BOKPYT HPEMSTCTBUS

D) Vnopsnouenue kojebaHuii cBETa B OJHOM HallpaBJICHUU



3. Kakoii addext Habar0maeTCA IpU 1MCHepcuu cBera?
A) 3MeHeHue 4acTOThl CBETa

B) Pa3nenenue 6enoro cBeTa Ha COCTaBIISIIOLIME L{BETA
C) YMeHblIEHNE MHTEHCUBHOCTHU CBETA

D) V3meHeHure HanpaBlieH sl TOJISpU3AI U CBETA

4. Yro Ttakoe nosspu3saius ceera’

A) Ilpouecc, mpy KOTOPOM CBET TEPSIET CBOIO MHTEHCUBHOCTD

B) Ynopsaodenue kosnebaHuii 37€KTpOMarHUTHOM BOJIHBI B OTHOM HaIllpaBJICHUH
C) Paznenenue cBera Ha pa3Hble AJIMHBI BOJH

D) M3meHeHnue 11BeTa cBETa IIPU €r0 OTPAKEHUH

5. Kakoil u3 cineayronmx HHCTPYMEHTOB MCHOJB3yeTCs Ul HaOMIOACHHS WHTEPPEPEHIIMOHHBIX
noJsoc?

A) ITpuzma

B) [Monspuzatop

C) Nutepdepomerp
D) Jlunza

Tema 13. TemmoBoe usnyyenue. Buemnnii porosaddexr. Ypapuenne Jiinmreiina. Ipdexr
Komnrona.

1. Yo Takoe TemioBoe u3inydeHue?

A) Nznydyenue, BO3HUKAIOIIIEE TIPH IMEPEXO0JIC CBETA YePe3 MPUIMY

B) U3nydenue, cBA3aHHOE C IBUKEHUEM 3aps/I0B B IPOBOJAHUKE

C) DnexTpoMarHuTHOE U3IyYEHUE, UCITYCKaeMOE TEJIOM B 3aBUCMMOCTH OT €TI0 TEMIIEPATYPhI
D) Uznyuyenue, BO3ZHUKAIOLIEE TPU CTOJTKHOBEHU U YaCTHI]

2. Kakoil 3aKkOH OMHUCHIBAET 3aBUCHMOCTh WHTEHCUBHOCTH TEIJIOBOTO U3IYUYEHUS OT TEMIIEPATyphI
Tena?

A) 3akon bonberimana

B) 3akon Credana-bonpiimana

C) 3akon Kymnona

D) 3akon I'eii-JIroccaka

3. Yro Takoe BHemHUHN GoTodddeKrT?

A) IIpouecc, mpu KOTOPOM CBET BBI3BIBAET KOJICOAHUSI aTOMOB B BEILIECTBE

B) DddexT, npu KoTopoM CBET BbI3bIBAET BEIOMBAHKE 3JIEKTPOHOB U3 MeTalljIa
C) Ilpouecc, mpyu KOTOPOM CBET MOIJIOIIAETCS TEIOM U IPeoOpa3yercsi B TEMIIO
D) DddekT, cBA3aHHBIN C N3MEHEHUEM HAIPABJICHHS CBETa IIPU OTPAKECHUH

4. Kakoe ypaBHEHHE OMUCHIBAET CBSI3b MEKIY dHEPTrHeH (OTOHA U €ro 4acTOTOM ?
A) E =mc?

B) E =hf
C)E=KkT
D) E =mv?

5. Yro onuceiBaer 3¢pext Komnrona?
A) U3meneHue 1ipeTa CBETa Mpu €ro OTPAKEHUH OT MOBEPXHOCTH
B) YBenuueHnne Macchl 4acTHIIBI TIPH €€ TBUKEHUH C BBICOKOW CKOPOCTHIO



C) Paccesirie peHTreHOBCKUX (DOTOHOB HA CBOOOIHBIX JICKTPOHAX C M3MEHEHHEM JJTHHBI BOJIHBI
D) IIporecc, mpu KOTOPOM CBET TEPSIET CBOIO HHTEHCUBHOCTD IPU MPOXOXKIACHUU UYEPE3 CPELy

Tema 14. BoiHOBBI€E CBOMCTBA BelleCTBA. DJIeMEHThI KBAHTOBOM MEXaHUKH.

1. Kakoe u3 cneayronmx yTBEpKICHUN ONMUCHIBAET IPUHIIUI HeonpeneneHHocTH [ eiizen0epra?
A) HeB03MO0>XHO OZJHOBPEMEHHO TOUYHO U3MEPUTD MOJIOKEHUE U UMITYJIbC YACTUIIBI.

B) DHeprus cucremsl BCeraa COXpaHseTcs..

C) Bce wactuiisl 001a1at0T CBOMCTBaMH KaK YacCTHII, TaK U BOJIH.

D) DneKTpoHbI ABUXKYTCS 11O (PUKCHPOBAHHBIM OpOMTaM BOKPYT sipa.

2. Yto takoe ne bpoitneBckas BoaHa?

A) Bonna, BO3HHMKaroIas IpU CTOJIKHOBEHUU IBYX YaCTHLL.

B) Bonna, accorunpoBaHHas ¢ ABUXKYILEHCS YaCTUIIEH, ONTMCBIBAIOIIAs €€ BOJIHOBBIE CBOMCTBA.
C) DnexTpoMarHuTHas BOJIHA, UCITyCKaeMasl 3apsbKeHHOM JacTuiiei.

D) Mexanunyeckas BOJHa B YIIPYTOM CpeJie.

3. Kako¥ 3kcrnepuMeHT MOATBEPAUI BOJHOBBIE CBOMCTBA AJIEKTPOHA?
A) DkcriepuMeHT ¢ uHTepdepeHueit cBera.

B) DxcnepuMeHT ¢ paccesiHEM alb(a-yacTHuil.

C) DkcnepuMeHT ¢ 1 (pakIrei 31eKTPOHOB Yepe3 KPUCTall.

D) Dkcnepument ¢ potodrdpdexrom.

4. Kak Ha3pIBacTCs KBAaHTOBOE COCTOSHUE 4YACTHIIBI, OIMCHIBAIOIIEE €€ BEPOSTHOCTHOEC
pacnpezaeneHue?

A) Knaccuueckas TpaeKTopHs

B) BonHoBas pyHKIHS

C) DHepreTueckuil ypoBEHb

D) ®aza

5. Kakol mnocTtynaT KBAaHTOBOM MEXaHUKM YTBEPKAAET, YTO CHUCTEMAa MOKET HaxXOIUTHCA B
CyINEpIO3ULINN COCTOSIHU ?

A) IIpuHUIMI HEONpeIeIeHHOCTH

B) [Ipunuun cyneprno3uuuu

C) [IpuHIIUT COOTBETCTBUS

D) IIpunnun makcuMyma

Tema 15. ®u3uka aTOMHOr0 siipa. PannoakruBHOCTD. Sl1epHble peakuuu. JjieMeHTap Hble
4acTULbI.

1. Yto Takoe paainoakKTUBHOCTb?

A) CnioHTaHHOE pacnaiaHie aTOMHBIX 7€ C BBIACIIEHUEM SHEPT U U.
B) IIpouecc, mpu KOTOPOM aTOMHBIE A/pa MOTJIOLIAI0T HEHTPOHBI.
C) SIBnenue, npu KOTOPOM aTOMBI TEPSIIOT ITEKTPOHBI.

D) [Ipouecc aeneHust aTOMHOTO siipa Ha Oojiee JeTKue supa.

2. Kakoii U3 ciieyronmx THIIOB paJHMO0aKTUBHOT'O paciiaia COIPOBOXKIACTCS BbIJCICHIEM alb]a-
gacTtui?

A) bera-pacnan

B) Anbga-pacnag

C) N'amma-pacnag

D) HeiitponHnslii pacman



3. YTo mpouCXOAUT B IPOLIECCE SNEPHON peakLUU AeTeHus?

A) S npo pacnagaercs Ha ABa WM O0Jiee MEHBIIUX si/ipa C BbIACICHUEM DHEPTUH.
B) Jlerkue sigpa cnuBarotes B 6os1ee TsDKeNoe spo.

C) Aapo noruomuiaer HEUTPOH U CTAHOBUTCS 00JIee CTAOMIIBHBIM.

D) Snpo ucnyckaetr raMmMa-usiayyeHue 6e3 H3MEHEHUS CTPYKTYPBI.

4. Kakoi U3 cieayonmx IpoIeccoB MPUBOIUT K 00Pa30BaHUIO HOBBIX AJIEMEHTAPHBIX YACTHIL?
A) Anbda-pacman

B) bera-pacnag

C) Snepuas peakuus CIUsHUS

D) Bce BrImenepeunciceHHbIC

5. Kakoii 3 cnenyomux TUIIOB YacTHUII SIBJISIETCS dJIEMEHTapHOM ?
A) Ilporon

B) Helitpon

C) DnexTpoH

D) AtomHoe sipo

IMPUMEPHI TUIIOBBIX KOHTPOJIbHBIX 3AJAHUM ITO OIEHOYHOMY
MATEPHUAJTY « COBECEJOBAHUE»

IEPBBIY CEMECTP
JlabopaTopnas padora 1

l. OnummTe, 4TO Takoe MYTh W MEpEeMEIIEHNE B KMHEeMaThke. KakoBbl OCHOBHBIE OTIMYUS
MEXly 3TUMHU ABYMs MOHATUsIMU? [IpuBeauTe npuMepsl.

2. O0bAcHUTE, KaK MOYKHO OIPENEIUTh CKOPOCTh MaTepUaIbHOW TOUKH. 3allUIIUTE YpaBHEHHUE,
KOTOPOE€ CBSI3bIBAET CKOPOCTh, MYTh U BpeMs. lIpuMeHHTE 3TO ypaBHEHHE K MPUMEPY: €CIU TEJIO
npouwio 100 MeTpoB 3a 5 ceKyHJI, Kakasi €ro CpeIHsIsi CKOPOCTh?

3. Uto Takoe paBHOMEpPHOE M paBHOYCKOpeHHOe nBuxkeHue? [IpuBeaute mpuMepbl Kaxaoro
TANA JBWXKEHUS W ONUIIUTE HX XapaKTepucTUKU. KakoBbl ypaBHEHUS ABUIKECHHUS JUIS
PaBHOYCKOPEHHOTO IBHKCHUS?

4. Chopmynupyiite BTOpoi 3akoH HpioTOHA M OOBSICHUTE €ro 3HaueHue B AuHaMuke. Kak aToT
3aKOH MOJKET OBbITh MPUMEHEH JJIsi pacueTa CHIIbl, JEMCTBYIOUIEH Ha TEJIO C M3BECTHOM Maccoi U
yckopenuem? [IpuBeaure npumep pacyera.

5. OnummTe NMOHATHE UHEPLUU U €r0 CBA3b C JIBUKEHUEM MaTepuaabHOM Touku. Kak nHepuus
BJIMSIET HA JABUIKEHUE TEJl B pa3IMUHbIX cucTeMax oTcueTa? [IpuBeante npuMepsl, WILTIOCTPUPYIOLIHUE
BJIMSIHUE MHEPLIMU HA IBU)KEHHUE.

JlabopaTopHasi pabora 2

. Onummrte OCHOBHBIE 3aKOHbI HpblOTOHA, Kacarommecs IWHAMUKH IOCTYyNaTeIbHOTO
nBukeHUs. Kak OHM IPUMEHSIOTCS K Telly, ABUKYILIEMYCS C IIOCTOSSHHBIM yckopeHuem? IlpuBenure
MPUMEPHI UX TPUMEHECHUS B PEATbHBIX CUTYaIIHIX.

2. Yro Ttakoe MOMEHT cuibl? 3anummrte (HopMyiy A7 MOMEHTa CHJIbI U OOBSICHUTE, KaK OH
BJIUSACT HaA BpamaTenbﬂoe ABUXCHHUC TBepI[OI‘O TEJia. HpI/IBGI[I/ITe anMep, 1€ MOMCHT CHIJIBI HrpaeT
KJIFOYEBYIO POJIb.

3. O0ObsACHUTE, YTO TaKOE IIEHTP MAacC TeJia ¥ KaK OH BIUSET Ha AMHAMHUKY MOCTYNAaTEeIbHOTO U
BpaIlATEIbHOTO JBHXKEHUS. Kak MOXHO ONpeAeNnuTh MOJIOKEHUE I[EHTpPa Macc JUisi CUCTEMBI M3
HECKOJIBKUX Tea?



4. KakoBbl OCHOBHBIC YPaBHEHMs JBUKEHMS Ul BPALATEIbHOIO ABWXKEHUS TBEPAOro Tena?
3anuimuTe ypaBHEHMS, CBS3bIBAIOIIME YroJl IIOBOPOTA, YIJIOBYK CKOPOCTh U YIJIOBOE YCKOpPEHHE.
[IpuMeHunTe UX K IpUMEpPY, KOrJja TUCK BPALIAETCS C IOCTOSHHBIM YTJIOBBIM YCKOPEHHUEM.

5. O6cyauTte MOHATHE WHEPIMOHHOI'O MOMEHTA M €ro 3HaYeHHe B JUHAMHKE BpallaTelbHOIo
IBUkeHHs. Kak MHEpUMOHHBI MOMEHT 3aBUCUT OT paclpezeneHus maccbl B Tene? IlpuBenure
MPUMEPBI Pa3INYHbIX TEJ C Pa3HBIMU HHEPLIMOHHBIMA MOMEHTaMHU.

JlabopaTopHasi pabora 3

1. Onpenenute nousitue padboTel B usuke. 3anummre GopMyity Ui pacdeTra padoThl CUIIbI U
O0OBSCHUTE, KaK HAaIlpaBJICHHUE CUJIbI M IEpPEMEIICHHs BIUSAIOT Ha 3HaueHHe padotel. IlpuBenute
MIPUMEPHI TTOJIOKUTEITLHON U OTPUIIATEIIBHONU pabOTHI.

2. YUro Takoe MexaHuyeckas sHeprua? OnummTe J8a OCHOBHBIX BU/1a MEXaHUYECKOW SHEPTUHU U
NPUBEIUTE IPUMEPbl CUTYyallMi, B KOTOPBIX OHU MposBiLsIOTCA. Kak MexaHudeckass SHEprus
COXpAHSETCA B CUCTEME, I'JI€ HE IEUCTBYIOT BHEIIHUE CUIIBI?

3. OOBscHUTE 3aKOH COXpPaHEHMsI MeXaHM4eCKOH sHepruu. [Ipu Kakux ycIoBHUSX 3TOT 3aKOH
BolnonHseTca? [IpuBeauTe npuMep CUCTEMbI, B KOTOPOM 3aKOH COXpaHEHUs MEXaHUUYECKOM 3HEepruu
MO>XHO Ha0JI01aTh HA MTPAKTHKE (HaIpuMep, MasTHUK WJTU MIPYKUHA).

4. KakoBa cBs13b MEXY padOTON U UBMEHEHHEM MEXaHWYECKON PHEPruu B cucreMe? 3anuiumTe
ypaBHEHHE, CBs3bIBatoNee paboTy, KMHETHYECKYI0O M TOTCHIIMAIBHYIO dHepruto. [IpuMeHuTe 3TO
YpaBHEHUE K IIPUMEPY, TJI€ TEJIO NAaJaeT MO/ JCHCTBUEM CUJIIbI TSHKECTH.

5. Uro Takoe mOTeHUHalbHAs HEPrUsl U KaK OHA 3aBUCHUT OT IOJIOKEHUS Tella B IMOJIE CHJIbI
(HampuMep, TPaBUTALMOHHOTO WK ynpyroro)? 3anummte (GopMyJsl Ui pacdeTa NOTEHIUATbHON
SHEPrUM B PA3IUYHBIX MOJSIX U OOBACHUTE, KaK 3Ta IHEPrus npeoldpa3yercs B KHHETUUECKYIO MpU
JIBUKEHUHU TeJa.

JlaGoparopuas padora 4

1. OnummTe OCHOBHBIE MOCTYJIAThl MOJIEKYJIIPHO-KUHETHYECKO Teopun. Kak oHU OOBICHSIOT
CBOWCTBA MJICATBHOIO Ta3a? YKaKuTe, KaKue MPEeArnooKEeHUs O MOJIEKYJIaX U UX B3aMMOJECUCTBUSIX
IIPUHUMAIOTCS B 3TON TEOPHH.

2. UYro Takoe wuzomporiecchl? OmpeaenuTe, 4YTO TaKOe HW30TEPMUUYECKHH, H300apHBIA H
M30XOpHBIA mporeccel. [IpuBeanTe mpuMepsl KaxkJI0ro M3 3TUX MPOLIECCOB B KOHTEKCTE MOBEACHUS
UJICJIbHOTO I'a3a.

3. 3anummTe ypaBHEHHE COCTOSHHUS HJeanbHOro rasza. OOBICHUTE, KaK 3TO ypaBHECHUE
CBSI3BIBACT JIaBIIEHHE, 00BEM U TeMIlepaTrypy raza. Kak u3MeHsIoTCs 3TH MapaMeTphl IPU Pa3THIHBIX
u3ormpoieccax?

4. OObBsicHUTE, KaK MOJEKYJSIPHO-KMHETUYEeCKass Teopus OMUCHIBAeT JaBlieHHe raza. Kak
JIaBJICHUE CBSI3aHO C JBM)KEHMEM MOJIEKYJ U MX CTOJIKHOBEHMSMM C CTeHKaMu cocyna? IIpusenure
KOJIMYECTBEHHOE OOBSCHEHNUE, UCIIONb3YS (POPMYIIBI.

5. PaccmoTtpuTte 3akoH boinga-Mapuotrta juis uaeanbHoro raza. Kak oH cBsi3aH ¢ MOJIEKYJISIPHO-
KuHeTnyeckor Teopueit? IlpoBeaure sKCiepUMEHT (MJIM OMUIIKTE €T0), YTOOBI TPOAEMOHCTPUPOBATh
3aBHCHMOCTbD JIaBJICHHS OT 00beMa IpH IMOCTOSHHOM TeMIieparype.

JlabopaTopnasi pabora 5

1. Onuumre sBIEHUs epeHoca B razax. Kakue oCHOBHbIE MEXaHU3MBbI IEPEHOCA CYIIECTBYIOT, U
KaK OHHM CBSI3aHbI C MOJIEKYJIIPHO-KMHETUYECKOW TEOpUEn?

2. Uro Takoe pacnpenenenue Makcemia? 3anuImdTe €ro MaTeMaTHUYeCKyro GopMynny Hu
00BSCHUTE, YTO O3HA4YalOT IepeMeHHble B 3Toi (opmyrne. Kak 3To pacmpeneneHue CBs3aHO ¢
JIBUKEHUEM MOJIEKYJ ra3a’?

3. KakoBbl ¢u3nvecKkue 3HAYCHHS CPETHUX CKOPOCTEH MOJIEKyJ B Tase, OIMChIBAEMBIC



pacnpenenenueM Makcsemia? OOBsICHUTE, KaK MOKHO ONPEAETUTh CPEIHIOI CKOPOCTh U KOPEHB U3
CpeaHer CKOPOCTH MOJIEKYJI rasa.

4. Obcyaute, Kak pacnpenenecHue MakcBesa 3aBUCUT OT TEMIIEPATypbl U MacChl MOJIEKYJI Ta3a.
Kax n3MeHeHus 3TUX MapamMeTpoB BIUSIOT Ha (hopMy pacrpenesieHusi CKopocTeil MoeKyn?

5. [IpuBenuTe MpUMEPHI TPAKTUUYECKOTO MPUMEHEHUsI pactpeeneHrs MakcBela B pa3iuaH bIX
o0nacTax Hayku M TexHUKH. Kak 3TO pacnpeneneHue MoMoraeT B MOHMMaHUM SIBJICHUN MepeHoca,
TakuXx Kak quddysus u tenonepeaaya?

JlabopaTopHas pa6ora 6

1. Onummre nepBbIid 3aKOH TepMoanHaMuku. Kak oH dopmynupyercs M Kakue (U3udecKue
npoleccsl OH onuceiBaer? [IpuBeanTe npuMepsl €ro NPUMEHEHHS B PEaIbHbBIX CHCTEMAX.

2. Yto Takoe BHyTpeHHee sHeprus cucteMbl? Kak oHa cBs3aHa ¢ TEMJI0TOM 1 paboTOM, COrNIacH O
NepBOMYy 3aKOHY TepMoauHaMUKU? OOBSICHHTE, KaK MOXXHO H3MEHUTh BHYTPEHHIOIO HSHEPTHUIO
CUCTEMBI.

3. OObsAcHUTE BTOpPOW 3aKOH TepMOAMHAMUKH. KakoBbI €ro OCHOBHBIE (OPMYIUPOBKHU
(HanpuMep, uepe3 sHTpoIno)? Kak 3TOT 3aK0H BJIMSET HA HAIPaBJIEHUE €CTECTBEHHBIX IIPOLIECCOB?

4. KakoBbl OCHOBHBIC (PH3UYECKHE CBOMCTBA KHUIKOCTEH M TBEpAbIX Ten? OmnummTe, Kak
pas3nuuns B MOJIEKYJSIPHOM CTPYKType M B3aUMOACWUCTBUSAX BIMSIOT HA TaKUE CBOMCTBA, Kak
IJIOTHOCTb, BSI3KOCTh U TEMJIOEMKOCTb.

5. IlpuBeaute npumepsl TEPMOAMHAMUYECKHX IPOLIECCOB B KHUAKOCTSIX M TBEPABIX Telax,
KOTOpbI€ HILTIOCTPUPYIOT EPBBIN U BTOPOM 3aKOHBI TEpMOIMHAMUKH. Kak 3T mporieccbl MOT'yT OBITh
AKCIIEPUMEHTAIBHO U CCIIEI0BaHbI B JIAOOPATOPHBIX YCIOBUSX?

JlabopaTopnasi pabora 7

1. Onummte 3akoH Kynona. Kak oH ¢opmymupyercs u Kakue (GakTOpbl BIHUSIOT Ha CHITY
B3aMMOJICHCTBUSI MEX1y IBYMs TOueuyHbIMHU 3apsinamu? IlpuBenure mpumepbl NpUMEHEHUs 3aKOHA
Kynona B peasibHBIX CHUTyaIusx.

2. Yro Ttakoe snekTpuueckoe mone? KakoBbl €ro OCHOBHBIE XapaKTEPUCTHKH, TaKUe Kak
HaprDKeHHOCTB )41 IIOTCHII MAJIbHAsA 3Hepr1/1;1? O6’b$ICHI/ITe, KakK MOXHO BI/ISyaJII/I3I/IpOBaTB
AJICKTPUUYECKOE MOJIE C ITOMOIIBIO CHUJIOBBIX IMHUH.

3. Kak BenyT ceOst AUDNEKTPUKH B JIEKTpUUECKOM 1ojie? ONUIIITE SIBICHUE MOIAPU3AIUU U €r0
BJIMAHHUEC Ha XapaKTepI/ICTI/IKI/I III/IBJICKTpI/IKOB. KaK nonﬂpmauna BJIUACT Ha BJICKTpI/I‘IGCKYIO
MPOHUIIAEMOCTh BelecTBa?

4. OObscHUTE, KaK MOXHO H3MEPUTh HAMPSDKEHHOCTH JJIEKTPUYECKOTO MOl C MOMOIIBIO
npoOHoro 3apsia. KakoBbl OCHOBHBIE METOABI U NMPUOOPHI, UCIOJIb3YyEMbIE Ul 3TUX U3MEPEHUH B
71a00pPaTOPHBIX YCIOBUSIX?

5. PaCCMOTpI/ITe BIIUSHUC BHCKTpI/I‘-IGCKOFO I10JIAA HAa ABUXKCHUC 3ap5DKeHHLIX YaCTHUl B BCIICCTBC.
KaKOBBI HpI/IHIII/IHI)I, JIC)KAIMEe B OCHOBE 3TOT'O $IBJ'I€HI/I$I? HpI/IBeI[I/ITC HpI/IMepI)I, KaK 3TO MOXKECT 6BITI>
HCITOJIb30BAHO B TEXHOJIOTUSX, TAKUX KaK JIEKTPodope3 WA JISKTPOHHKA.

JlabopaTopHas pa6ora 8

1. Uro Takoe 3akoH Oma? Onummrte ero (GOpMYIHPOBKY U OOBSICHUTE, KaK OH CBS3BIBACT
HalpspKeHHe, TOK M CONPOTHUBIIEHHE B 3JeKTpuueckod menu. IlpuBeaure mpumepsl NpUMEHEHUs
3akoHa OMa B pa3iIM4HbIX 3JIEKTPUUECKUX YCTPOHCTBAX.

2. KakoBbl OCHOBHBIE (DaKTOPHI, BIUSIONIME HA IIEKTPUUECKOE CONMPOTHUBICHUE MPOBOJHUKA?
OO®bsacHUTE, KaK JUIMHA, IUIOLA]b IONEPEYHOr0 CEeYEHUs U MaTepuall IPOBOJHUKA BIUSAIOT Ha €ro
cornporusiieHue. [Ipuenure popmyity ajast pacyera CONPOTUBICHUSL.

3. Onummte 3akoH J[xoynsa-Jlenma. Kak oH ¢opmynupyercs u Kakoe 3HA4€HHWE MMEET IS
pacuera Temia, BBIAENSIEMOr0 B IPOBOAHMKE IIPU MPOXOXKIECHUU 3jeKkTpuyeckoro Toka? [IpuBenute



HPUMEPBL, I'1€ 3TOT 3aKOH MOXKET ObITh IPUMEHEH Ha IPAKTUKE.

4. Kak MOXHO 3KCHEPUMEHTAIBHO ONPEICTUTh COPOTUBIICHUE PE3UCTOPA C UCIIOIb30BAaHUEM
3akoHa Oma? OnuumTe NOoCieA0BaTeIbHOCTh JIEHCTBUM JUIsl POBEACHUS SKCIEPUMEHTA U Kakue
pruOOPHI BaM TTOHAT00STCS.

5. OOcymute BIUSHUE TEMIIEpaTypbl Ha CONPOTHBICHHE NPOBOJHUKOB. Kak u3MeHeHue
TEMITepaTyphl BIMSET Ha IBM)KEHUE SJICKTPOHOB M, COOTBETCTBEHHO, Ha conpotuBiieHue? [IpuBenute
IpUMEpsl MaTepHaloB C pa3IMYHbIM TEMIIEpaTypHbIM IOBEJCHHEM (HampuMep, MeTalibl U
MIOJIyIIPOBOJIHUKHN ).

JlaGoparopuasi paéora 9

1. Onummte 3akoH buo-Capapa-Jlannaca. Kak oH ucnonb3yercs Il BBIYMCICHUS MATHUTHOTO
MOJIsL, CO3/1aBaeéMOro TOKOM B mpoBojHuke? I[IpuBenuTe mpumep pacuera MarHUTHOTO MOJIs BOIU3H
MPSMOJIMHEHHOT O MMPOBOTHUKA C TOKOM.

2. KakoB 3akoH AmIiepa U Kak OH CBSI3aH C MAarHUTHBIM TIOJIEM, CO3aBAEMbIM JJIEKTPUIECKUM
ToKOM? OOBSICHHTE, KaK 3TOT 3aKOH MOKET OBbITh MPUMEHEH JUIsl pacueTa CHJIbI B3aWMOACHCTBUS
MEXAY ABYMS MapajijieIbHBIMU TPOBOAHUKAMU C TOKOM.

3. Uro Ttakoe cuia Jlopenna? OnummTe, Kak OHA BIUSET Ha ABUXKYILMECS 3apsiibl B MArHUTHOM
nozne. [IpuBenure mpumepsl npuMeHeHUs cuiibl JIOpeHIla B pa3IMyHBIX YCTPOMCTBaX, TAKUX Kak
AJICKTPOJIBUTATEIH UIIA TEHEPATOPHI.

4. OOBSICHUTE TIPUHITUIT JICKTPOMAarHUTHON WHAYKIMH. Kakol 3KCIepuMEHT OBl MPOBEICH
Maiiknom @apazaeem [uis ero noATBepxkaeHus? ONUIINUTE, KAK U3MEHEHUE MAarHUTHOT'O TOTOKA MOXKET
WHAYLIHPOBATH JIEKTPUUECKUM TOK B 3aMKHYTOM KOHTYPE.

5. KakoBbpl OCHOBHBIE (PAKTOPBHI, BIHUSIOUIME HA BEIMYUHY HHAYIUPOBAHHOTO TOKa MPHU
ANEKTPOMArHUTHOW HWHAYKUuU? OOCyIuTe BIMSHUE CKOPOCTH HM3MEHEHUsS MAarHUTHOTO IIOJS,
TJTONIAM KOHTYpa M YMCiia BUTKOB MIPOBO/Ia HA BETUYNHY HHIYKIIHOHHOTO TOKA.

BTOPOW CEMECTP
JlabopaTopnas padora 10

1. Onummre OCHOBHBIE XapaKTEPUCTUKM KosebarenbHOro aBukeHus. Kakue mnapamerpsl
OIPEEISIIOT NEePUO/, YaCTOTYy U aMIUIUTYy Ry KojeOanuii? Kak oHM B3anMOCBsI3aHbI MEXTy c000i1?

2. Yro takoe mpocToil MasTHUK? OMNUILIUTE €r0 OCHOBHBIE XapaKTEPUCTUKHU U YCIOBUS, IPU
KOTOPBIX OH BBINOJHSET TrapMoHUYeckue koieOanus. Kak mepuos xoneOaHU MPOCTOr0 MasTHUKA
3aBUCHUT OT €r0 JJIMHBI U YCKOPEHHUS CBOOOTHOTO MaieHus?

3. KakoBbI oTHuns MEXIy IPOCTHIM U (u3ndeckum MasTHuKoM? [IpuBennTe mpuMepsl, Koraa
GU3N4YeCKUil MaATHUK MOKET UCIIOJIb30BATHCS A O0Jiee TOUHBIX U3MEPEHUM, U OOBSICHUTE, KaK €ro
nepuoa KojaeOaHui 3aBUCUT OT MAacChl U paclpeieICHUs MacChl.

4. OObAcHUTE, KaK MOXXHO 3KCIEPUMEHTAJIBHO OINPEAENUTh Mepuoj KojeOaHW MasTHHUKA.
Kakue GpakTopbl MOTYT BIMSATH HAa TOYHOCTh U3MEPEHUH, U KaK MOXHO MUHHUMHU3UPOBATh 3TH BIUSHHU
B DKCIIEpUMEHTE?

5. KakoBa poib CHIIBI TSDKECTH W YIPYTroOd CHJIBI B KoJeOaTenbHBIX cucteMax? OOcyauTe, Kak
3TH CHJIbl BJIMSIOT HA JIBU)KEHHE MAasATHUKA U KaK OHU CBS3aHBI C 3aKOHAMU COXPAHEHHS YHEPrUH B
KOHTEKCTE KoJieOaHHii.

JlaGoparopHnas padora 11

1. Onummnre ypaBHEeHHME BOJHBI B OJHOMEPHOM ciydae. KakoBbl OCHOBHBIE IIapaMeTpBhl,
BXOJAIIME B 3T0 ypaBHeHHE? OObACHUTE PU3MUECKUN CMBICT aMIUIMTYAbI, ITMHBI BOJHBI U YaCTOTHI.

2. KakoBa cBs3p Mexay dHeprueil BomHbl W e€ ammumtynoi? I[lpuBemurte Qopmyibl s
BBIYMCIICHUS! DSHEPrUM YHPYrod BOJHBI M OOBSICHUTE, Kak 3Ta HHEPrus pacrpenensercs B



IIPOCTPAHCTBE.

3. Uro Takoe unrepdepenuus Bonu? [IpuBeaure npumepsl SBICHUN HHTEPPEPEHIINH, KOTOPBIE
MOXXHO HaOmojate B mpupone. Kak wmHTepdepeHIns BIUSET HA XapaKTEPUCTUKH 3BYKOBBIX W
AJNEKTPOMAarHUTHBIX BOJIH?

4. OObsicHUTE, 4YTO Takoe CTOsuMe BOJHBL. Kak oHUM ¢opMmupyIOTCS M KaKHe YCIOBHS
HeoOXoauMbl s uX oOpazoBanus? IlpuBenuTe mpuMeEpbl CTOSMUX BOJH B Pa3IUYHBIX cpenax
(HampuMep, B CTPYHE WIIH B BO3AYXE).

5. OnummTe OCHOBHBIE CBOMCTBA AJIEKTPOMArHUTHBIX BOJH. KakoBa MX CKOPOCTh B BaKyyMe U
KaK OHa U3MEHSETCs B pa3NuyHbIX cpenax? OObsICHUTE MIKATy JJIEKTPOMarHUTHBIX BOJH U MPUBEAUTE
IpUMEPBl PA3IMYHBIX TUIIOB BOJIH (PaJAMOBOJIHBI, BUAMMBIN CBET, PEHTTEHOBCKHE JY4YH) U HX
IIPUMEHEHUSL.

JlaboparopHnas padora 12

1. Yto Takoe mHTepdepeHuns ceera? ONMUIMUTE IKCIIEPUMEHT ¢ nByMs messivu FOura. KakoBsl
yCcIoBUsl JUIsi HAaOMIOAeHUS WHTEPp()EpPeHIIMOHHON KapTHHBI M Kakue MapaMeTphl BIUSIOT Ha e€
XapaKTEPUCTUKH (HATPUMED, PACCTOSHUE MEXTy IIEJSIMH, JUTMHA BOJIHBI CBETa)?

2. O0OwsacHuTe sBneHne nudpakiuu cBeta. KakoBa pasauiia Mexay audpakiueid B y3Kou Men
u gudpaknueil B pererke? [IpuBenure mpumepsl MPaKTUUYECKOTO MPUMEHEHUS AU(PPaKIIUOHHBIX
PELETOK B CIIEKTPOCKOIHUH.

3. Uro takoe aucnepcus cBera? OObICHUTE, KaK JUCHEPCUs] TPUBOIUT K 00pa30BaHUIO CIIEKTpa
IIpU MPOXOKJIEHUH CBEeTa uepe3 npu3My. Kak 3aBUCUT yros mpesioMiaeHus OT IJIUHbI BOJIHBI CBeTa?

4. OnummTe sBIEHHE TOJSIpU3aluu cBera. Kakue MeToNbl CYIIECTBYIOT Jisi MOIY4YEHUS
MOJIIPU30BAHHOIO0 CBETa (HalpuMep, OTpa)KeHHeE, MPEeIOMIICHUE, HCIOIb30BaHUE MOJISIPU3aTOPOB)?
Kak nonsipuzanus BIvsieT Ha BOCIPUSITHE CBETA YEIIOBEUECKUM IJ1a30M?

5. Kak unTepdepennus u audpakiins cBs3aHbl Mexy coooi? [IpuBenure mpumMeps! sSIBICHHH,
rae oba r¢ddexTa mposBIAIOTCS OJHOBpEeMEHHO. Kak OHM HCTONB3YIOTCS B COBPEMEHHBIX ONTHYECKUX
TEXHOJIOTUSIX (HapUMep, B ONTHYECKUX (IIIBTPaX WA YCTPOUCTBAX JIJISl YIIPABJICHUS CBETOM)?

JlabopaTopnas paGora 13

1. Yro takoe TenmoBoe m3nydeHue? Onummrte 3akoH Ctedana-bonpiiMaHa ¥ 3aKOH CMEIICHUS
Buna. Kak 3T 3aKOHBI CBSI3aHBI C TEMIEPATYpOH Tella U ero u3iyyeHuem?

2. O0bsicauTe BHEMHHHN (oTodddekT. Kak oH moaTBepkIaeT KOpIyCKyJIIPHYIO TPUPOIY CBeTa?
Onummre HKCHEPUMEHT, KOTOPBIM JE€MOHCTpUPYET BHEMHUNW (GOTOIPPEKT, M YKaKUTE, Kak
M3MEHSIOTCS HAabI0aeMble pe3ysIbTaThl IPU H3MEHEHUH YaCTOTHI IAIA0IIEr0 CBETa.

3. 3anummre ypaBHeHHWE OWHINTEWHA IS BHemHero ¢orodddexkta U 0OBSICHUTE €ro
¢uznueckuii cmbici. Kak 310 ypaBHEHUE CBSI3bIBaeT SHEPrUI0 (POTOHA ¢ pabOTOH BBIXOJA HJIEKTPOHA
u3 Metaya?

4. Yro takoe >¢dext KomnTona? Onummre 3KCIepUMEHT, MOATBEPXK AN 3TOT 3QPexT, u
0O0BSCHUTE, KaK OH JEMOHCTPHpYET B3auMoJieiicTBHe cBeTa ¢ Marepuei. Kak HM3MeHSIOTCS JUIMHA
BOJIHBI ¥ 9HEPTruUs (GOTOHOB MPH paccestHun?

5. KakoBbl TpaKTHYECKWE TPUMEHEHHUS SBJICHHUHA TEIJOBOT'O HW3IyYCHHS, BHEIIHETO
doroapdexta u >3¢dexta KomnToHa B coBpemeHHOM Hayke u TexHuke? [lpuBenute npumepsl
TEXHOJIOTUH MJIM YCTPOWCTB, OCHOBAHHBIX Ha 3TUX (PU3NYECKUX MPUHIUTIAX.

Jlaboparopunas padora 14

1. Yro Takoe BostHOBAs (yHKIIHS B KBaHTOBOM MexaHuke? OObsICHUTE ee PU3NUECKUH CMBICIT U
KaK OHa CBSi3aHa C BEPOSITHOCTHBIM MOIXO0J0M K OMTUCAHUIO COCTOSIHUS YaCTHII.

2. OnummTe TPUHLHUI CYNEPHO3ULUY B KOHTEKCTE KBAaHTOBOM MexaHUWKHU. Kak oH Biuser Ha
MOBEJICHUE YaCTHI[ W CHCTEMbI, M KaKhe JKCIEPUMEHTHI (HAlpUMep, OMBIT C JBYMS IIEIISMH)



WJUIFOCTPUPYIOT 3TOT IPUHIUIT?

3. UYrto Takoe KOpIYCKYJSpHO-BOJIHOBOM ayanu3m? IlpuBenute npuMepbl, KOTOpBIE
JEMOHCTPUPYIOT BOJHOBBIE CBOMCTBA YAaCTHUIl, TAKUX KaK AJIEKTPOHBI uiH (GotoHsl. Kak 370 siBieHue
M3MEHSIET Hallle TOHUMaHHNe IPUPO/IbI CBETAa U MaTepUn?

4. O6BscHUTE MPUHLIMI HeonpeaeneHHocTH [ eitzenbepra. Kak oH orpannunBaeT BO3MOXHOCTh
OJIHOBPEMEHHOT'O M3MEPEHUs ONpeAeNeHHbIX Map (U3NYECKUX BETUYMH, TaKUX KakK IMOJOKEHUE U
MMITYJIbC YaCTULIBI?

5. Yro Takoe onepaTop B KBaHTOBOW MexaHuke? OOBIICHUTE, KaK OTepaTopbl UCIIOIB3YIOTCS IS
OMHUCaHUs HW3MEpPeHUN U (QuU3NYecKux BeMUuMH. [IpuBeauTe NpUMEpHl ONEpPaTopoB, TAKUX Kak
OIIEPaTOp IOJIOKEHUS U OIIEpaTOp UMITYJIbCA, U UX POJIb B KBAHTOBOM OITMCAHUU CHU CTEM.

Jlaboparopunas padora 15

1. Uro Ttakoe paaroakTHBHOCTE? OMUIIUTE OCHOBHBIC THUITBHI PAIMOAKTUBHOTO pacmaja (abga-,
Oera- ¥ ramma-pacraj) ¥ IpUBEIUTE MPUMEPHI U30TOMOB, KOTOPBIE MOABEPKEHBI KAKIOMY U3 ITHX
THUIIOB pacraja.

2. OObBsicHUTE 3aKOH paauoaKTHUBHOro pacrnana. KakoBa ¢usnyeckas HWHTepHpeTanus
MTOJIOBUHHOT'O IEPHUOA, ¥ KAK OH CBA3aH C BEPOATHOCTBIO paclajia aTOMHOT 0 siipa?

3. Yto Takoe snepHble peakuuu? ONMUIIMTE OCHOBHBIE BUJBI SIEPHBIX peakLUil (Hampumep,
JIEJIEHUE U CHUHTE3) U NMPUBEAUTE NPUMEPSHI, IJI€ OHU MPOUCXOIIT (HaIpUMED, B SAEPHBIX PEaKTOPax
WJIY 3BE3/1aX).

4. Yro Takoe aneMeHTapHble yacTHlbl? llepeuncinuTe OCHOBHBIE THUIIBI 3JIEMEHTAPHBIX YaCTHULL
(bepmuonBI 1 6030HBI) U OOBSICHUTE X POJIb B CTAHIAPTHOM MOACTH (PU3HKHU YACTHII.

5. KakoBbI mocneAcTBUs palMOaKTUBHOIO pacraja Julsl *KMBBIX OPraHM3MOB M OKpY’Karoliei
cpeapl? OOCyauTe MEXaHU3MbI BO3JCHCTBHS M METO/IBI 3AILUTHI OT PAJMOAKTUBHOTO H3ITy4YEHUSI.

BOIPOCHI AJI5s1 HOAT'OTOBKHU K SK3AMEHY
INEPBBIU CEMECTP

1. dusnuecKkue OCHOBBI KJIacCHUYECKOM MexaHuku. KuHemaTuka mMarepuanbHON TOYKH.
Cxopoctb. Yckopenue. TaHTeHITHAIbHOE M HOPMAJIBHOE YCKOPEHHE.

2. KunemaTndeckue XapakTepUCTUKH BPAIIATEIIEHOTO IBYKEHUS. AOCOMIOTHO TBEPIOE
Teno0. YTJIOBOH MyTh, YIIIOBast CKOPOCTh. [leproa oOpamieHus u ero CBs3b C 4YaCTOTOW OOpaIleHus 1
YIJIOBOM CKOPOCTHIO. YTII0BOE YCKOpeHHe. CBS3b YIIIOBBIX U JIMHEUHBIX BEJIMYHH.

3. Kunematuka. ®@opMynbsl Uil IyTH, CKOPOCTH, YCKOPEHHMS, I PaBHOMEPHOIO M
PaBHOIIEPEMEHHOI'0 IOCTYNATEIbHOT O JBUKEHUSI.

4. Junamuka. I1epBbiii 3akoH HetoToHa. HEpLManbHbIe CUCTEMBI OTCUETA.

[TonsTue cunel 1 Maccel. Bropo#t u tpetnii 3akoHsl HproToHa.

S. JlnHaMyKa BpamaTenbHOro IBMKEHUS TBEPAOTO TeIa.

6. Mexanunueckast padora. MomHocts. KoHcepBaTHBHBIE U MCCUTIATUBHBIE CHIIBL. PaboTa
ynpyroil cuibl. PaboTa B moJsie CHIIbl TATOTEHHUSL.

7. OHeprus - eAuHas Mepa pazIMuYHbIX (OpM JIBM)KEHUs MaTepuu. MexaHudeckas

sHeprus. CBs3b W3MEHEHHS KMHETUUYECKOW DHEPruM Tela ¢ paboTol MPHUIIOKEHHBIX K HEMY CHIL
Kunernueckas sHeprus Bpamaromerocs: TBEPAOro Tea.

8. Mexanuueckass 3Heprus. IloTeHnuanbHas »Heprus Teila B MOJE TIATOTEHUS.
[TorenunanpHas sHeprus ynpyroii aedopmanuu. I'paduueckoe mpencraBicHue MOTEH [UATBLHOM
SHEPIruyu NPU MOMOIIM MOTEHIIUATBHBIX KPUBBIX.

9. 3aKOHBI COXpPAaHCHHUA U UX POJIb B (I)I/I3I/IK€. 3aKOHBI COXPAaHCHHA UMITYJIbCA, MOMCHTA
HUMITYJIbCa, MEXaHUYSCKOM OHCPIruu.
10. MOHeKy.]'IHpHO - KHHETUYECKOC U TCPMOINHAMUYCCKOE OITMCAHNEC MAKPOCKOITNYECKUX

cucreM. OCHOBHOE YpaBHCHUEC MOJICKYJISIPHO - KHHETUYECKOMN TCOpUN IJid NABJICHHA. I'azoBBIC
3aKOHBI KakK CJICICTBHC OCHOBHOI'O 3aKOHAa.



11. DJIeMEHTHI KJIaCCHUYECKOM CTaTUCTHKHU. PaCHpeI[eJ'ICHI/IC MOJICKYII UACAJIBHOI'O rasa 1o
CKOPOCTSAM U OHCPIrUsM. CKOpOCTI/I ra30BbIX MOJICKYJI U UX OIIBITHOC OIPCACIICHUC.

12. WUneaneubiit Taz B mone TaroreHus. bapomerpuueckas ¢opmyna. Pacnpenenenue
BbonbliMaHa 1o MOTeHIIMATBHBIM SHEPTHSIM.

13. @duznyeckre OCHOBBI TEPMOAMHAMUKH. TepmoauHamuueckass cucrema. llonsarue o
paBHOBecuu. OOpaTuMocTh 1 HeoOpaTUMOCTh. PaboTa B TepMOAMHAMUKE.

14. ITepBoe Hauasio TepmoauHamMuku. TermnoémkocTs. CBsizb Cp u Cv.

15. Crenenu cBoOoabl. Pacripenenenue sHepruu mo creneHsM cBOOOIbl. BHyTpeHHss
SHEPrusi UJealbHOrO rasa.

16. HamnpaBneHHOCT,  caMOMpPOM3BONBHBIX  MPOIECCOB B  3aMKHYTBIX  CHCTEMaXx.
TepmoauHaMuyeckass BEPOSITHOCTb. DHTPOINHUS U €€ CTATUCTUYECKUH CMBICII.

17. Outponus. CBs3b SHTPONUM C TEPMOJAMHAMUYECKMMH BeJIMYMHaMU. BTopoe Hayano
TePMOJANHAMUKH.

18. WN30xopHbIil 1 n300apHbIil npoueccel. [I[puMeHeHrne K HUM MEpBOro U BTOPOro Hayaj
TEPMOJTMHAMUKH.

19. W3otepmuueckuil u anmabatudyeckuii mporecchl. IIpuMeHeHHe K HUM TEpBOTO U
BTOPOI'0 3aKOHOB TEPMOJIMHAMUKHU.

20. [uka Kapro. KoaddumueHnTt mose3Horo aeicTBUs U1eaaIbHON TENIOBOM MAITUHEI.

21. OddexTuBHBIN panguyc MosieKyl. YUCIO CTONKHOBEHUH M CPEAHsIA AJIMHA CBOOOIHOT O
npobera Mojekyi. Bakyywm.

22. SlBnenue  mepeHoca B razax. HampaBieHHOCTb  NIPOLIECCOB  MEpeHOca.
DKCIIepUMEHTAJIbHBIE ~ 3aKOHBI SBJICHUH IEepeHoca.

23. MonekynsipHO - KHHETUYECKas TpPAaKTOBKA SIBJIEHMUS IIE€peHoca. 3aBHUCHUMOCThb
KO3((UIIUEHTOB MepeHoca OT MapaMeTPOB COCTOSHUS.

24. Peanbuble rasel. YpaBHenue Ban-nep-Baainbca.

25. DJEeKTpOoCTaTHKA. 3aKOH COXpaHeHHUs 3apsana. 3akoH Kynona

26. ITorok Bektopa D. Teopema I'aycca M €€ mpuMEHEHHME K BBIYMCICHUIO TOJEH
PaBHOMEPHO 3apsHKEHHBIX OECKOHEUHO ATMHHOTO IIMJIMHIPA U CPephl.

27. Teopema I'aycca u e€ mpuMeHEHHE K BBIYHCIEHHUIO TOJII PaBHOMEPHO 3apsHKEHHBIX
MJOCKOCTEH,  ABYX MapalieNbHbIX MIOCKOCTEH.

28. PaGora cun amekTpocraTudeckoro Tmoyis. TeopeMa O IUPKYJSIIAM  BEKTOpa
HaIpsHKEHHOCTU  AJIEKTPOCTATUYECKOTO MOJSL.

29. [ToTenmuanpHas »SHeprus 3apsga B dJekTpocTarudeckoM mone. [loreHnuan.
OKBUINOTEHIMAIbHbIE TOBEPXHOCTU. CBSI3b MEXK/y HANPSHKEHHOCTBIO U MIOTEHIIUATIOM.

30. [IpOBOAHUKHA B AJIEKTPUUYECKOM TOJIE. DJIEKTPOEMKOCTh KOHJEHcCAaTOpa. DHEprus
3apsDKEHHOI0 IIPOBOJIHUKA, KOHAEHCATOPA. DHEPrUs 3JIEKTPOCTATUUECKOI O IOJIS.

31. OnexkTpuyeckuil Tok. TOK TPOBOJMMOCTH U YCIOBUS €ro cyuiecrsoBanus. Cuia Toka.
[TnotHOCTh TOKA. [TOHSATHE O CTOPOHHUX CHJIAX.

32. OJIC wucrounuka Ttoka. Ilagenue HampspkeHus. 3akoH Owma (MHTerpajgbHas u
mupdepennranbias  Gpopma 3anucu ).

33. MaruuTtHoe mosie U ero xapaktepucTuku. ['paduyeckoe m300pakeHHe MarHUTHOTO
HOJIAL.

34. 3akon buo-Capapa-Jlannaca. MarHuTHoe mose NpsIMOJIMHENHOro Toka. MarHuTHoe
MoJie KpyroBOIo TOKA.

35. Teopema 0 UMPKYISIIUKA BEKTOPAa MHAYKIIUHA MAarHUTHOT'O MOJISl. 3aKOH MOJIHOT'O TOKA U
€ro NpuMEeHEeHHUe K pacyeTy MarHUTHOTO M0JI1 0ECKOHEYHO JJITMHHOIO COJICHOU 1A U TOPOHUA.

36. JleiicTBMEe MarHUTHOTO MOJs HAa TOK. 3akoH Amnepa. KoHTyp ¢ TOKOM B MarHUTHOM
noJIe.

37. Cuna Jlopenua. JIBueHHE 3apsHKEHHOM 4YacTUIBl B OJHOPOJHOM MAarHUTHOM I1OJI€

(0=90°). [IBm>keHHUE 3apsHKCHHOM YacTHIBI B OJHOPOJHOM MAarHUTHOM moJie (yroia Mexay v u B He
paBeH 90°).



38. Cuna Jlopenna. J/IBrmkeHue 3apsHKEHHON YacTHIIBI B COBMEIICHHBIX JIEKTPHUECKOM U
MarHuTHOM noJisiX. DpdexT Xoa.

39. [ToTok BekTOpa MaruuTHOM MHAYKIMU. [loTOKOCHEIIEH E.

40. PaboTa no nepemMereHnto NpoBOJHUKA U KOHTYpa C TOKOM B MarHUTHOM I10JIE.

41. SABnenune anexrpoMarautHoi nHaykuuu. Ilpupona 3/1C nnnyknuu. 3akon Papanes.
IIpaBuno Jlenna. Toku @yxo.

42. SIBnenue caMoMHAYKIIMU. MHAYKTUBHOCTD. SIBJIeHHUE B3aMMHON MHIyKIIUK. B3aumMHas
WHJyKTUBHOCTb. DHEPTUsI MArHUTHOI'O MOJIS.

43. MaruuTtHble cBoiicTBa BemecTB. BekTtop HamarHudeHHOCTH. CBsI3b MarHUTHOU
BOCIIPUMMYHMBOCTH U MArHUTHOW IPOHULIAEMOCTH.

44, MaruuTHble MOMEHTBHI JJIEKTPOHOB M aroMmoB. CBolicTBa [MaMarHeTMKOB U
napamMarHeTukos.. [Ipupona tnamarseTnsma u napaMarHeTusa.

45. CaoiictBa  deppomarnerukoB. Touka Kropu. MarHutHbsii THCTEpE3UC.
MarauToMarkue ¥ MarHUTOKECTKHE MaTepUaIbI.

46. Konebanus. Omnpenenenne u  kiaccupukamus. [ apMOHMYECKHE  KOJeOaHUS
Cxopoctb u yckopenue. [IpykKnHHBII MasTHUK.

47. 3agaua 0 MaTeMaTHYECKOM H| busznueckom MAasiTHHKE. CoOcCTBEHHEBIE

AIIEKTPOMarHUTHhIE KOJeOaHUs B HA€aIbHOM KOJeOaTelIbHOM KOHTYpe. DHEeprusi rapMOHHYECKOTo
OCHIILIATOpA (MEXaHUYECKHE U DIIEKTPOMArHUTHBIE KOJeOaHuUs).

48. CrnoxeHre TapMOHMYECKUX KOJICOAaHWH ONMHAKOBOTO HAIpPAaBIICHUS C OJAWHAKOBBIMHU
4aCTOTaMH.
49. CnoxeHne TapMOHMYECKHX KOJI€OaHMI OJMHAKOBOIO HAmpaBICHUS CO ClIerkKa

OTIMYAIONIMMHUCA YacToTaMu. buenms. CrokeHHe B3aMMHO TNEPHEHIAMKYJISPHBIX  KOJICOAHU.
Qurypsl Jluccaxy.

50. 3aryxawmme MeXaHUYeCKHe U JIEKTPOMarHuTHbIe Konebanus. JuddepeHnuansHoe
YpaBHEHHE 3aTyXalOIMX JJCKTPOMAarHUTHBIX KoJeOaHWH, €ro pemieHre ¥ aHajlu3. 3aTyXalolue
KojeOaHus. XapakTepUCTUKU 3aTyXaHUs KOJIEOaHU .

ol. Breinyxaennsie konebanus. JuddepeHnuanbHoe ypaBHEHME W €r0  peEIlCHHE.
Pe3onanc.
52. Bounsl. [IpogonbHble U NONEPEYHBIE BOJIHBL. YPaBHEHHUE IJIOCKOM IapMOHMYECKON

BOJHBI M ero aHaimm3. CKOpPOCTh pacnpocTpaHEHHs BOJIHBL. BonHOBOe  ypaBHeHHE. DHeprus
BOJIHOBOT'O JIBMKEHMA. BekTop YMmoBa.

53. Crostune Bonubl. Konebanus ctpynsl. [loHsATHE O KBaHTOBAaHUH.

54. Nnen Makcsemna. BuxpeBoe anexktpuyeckoe noisie. [lepBoe ypaBHenue Makcpesa.
Toku cmemenus. Bropoe ypasHenune Makcpesuia. [lonnas cucrema ypaBHeHuit MakcBesia.

55. IIpenckazanue Teopuell MakcBemla 3J1€KTPOMarHUTHBIX BOJH. DJEKTPOMarHUTHbIE

BOJHBI M ux cBoicrBa. Bekrtop IloiiHTuHra. Illkama sneKTpoMarHuTHBIX BOJH. M3inydenue
AJIEKTPOMAarHUTHBIX BOJIH. B3auMoelCTBHE 3JIEKTPOMAarHUTHBIX BOJIH C BELIECTBOM.

56. Ontuka. Untepdepenuns ceera. Obuiee ycnopue HaOmM0AeHUS HHTEPHEPEHIIMOHHBIX
MaKCHUMyMOB U MUHUMYMOB. IHTepdpepenuus cBera. ['eomerpuueckas pasHocTh xojaa. OnTuyeckas
pa3HOCTb XOJa.

o7. WNuTepdepennnss B TOHKUX TJIeHKax. [loJockl paBHON TONIMHBI U PAaBHOTO
HaKJIOHA.

58. Hudpaxuus ceera. [Ipunnun [oiirenca-Openens. Merox 300 @penens. Judpakuns
OT OJJHOH LLEJNH.

59. Hudpakmus ceera. [Qudpaknuonnas pemerka. Judpakiuus peHTTEHOBCKUX JTydeH.
®opmyna Bynbda-bparra.

60. [Tonsipuzanmst  cBera. 3aKoH Maoca. ®opmyna bprocrepa. JIBoiiHOE
nydernpenomiieHue. SBnenne nuxpousma. Ilonspuzatop u ananu3zaTop.

61. KBanToBas ontuka. ®OTOH U €ro XapaKTEPUCTUKH.

62. TennoBoe usnydeHue. XapakKTEPUCTUKU JTYyUYECHCIYCKATEIbHOM, MOTJIOWATENIbHON U

OTpaKaTeIbHON CIIOCOOHOCTH Tell. AOCOMIOTHO uepHoe Teno. 3akoH Kwupxroda.



63. 3aKOHOMEPHOCTH  M3JIy4eHHUs aOCONOTHO 4epHoro Ttena. 3akoHbl Credana -
bonsnmana n Buna.

64. d®ororddext. 3akonsl porodrpdpexra. opmyna DitHmTEHA.

65. Mopenu atoma. Unesa ne-bpoitnsa. KopnyckyisipHO-BOTHOBOM Jyain3M MaTEPUU.

66. CootHomenne HeonpeneneHHocreil I'eitzendepra. Bonnosas ¢ynkuus. Ee cBolicTBa
1 HOPMUPOBKA.

67. VpaBHenue llpeaunrepa [uis CTallMOHApHOTO COCTOSHUSA. 3ajadya O CBOOOJHOM
AIEKTPOHE.

68. 3amada 00 AJIEKTpOHE B OECKOHEYHO TIIyOOKOH MmoTeHInambHOW siMe. CoOCTBEHHBIC
GbyHKIMU. BeposTHOCTH HaX0X/A€HUs HJIEKTPOHA B Pa3IMUHBIX MECTaX sIMbl. TyHHENbHBIN 3 QQEKT.

69. 3amaua 00 deKTpoHE B OECKOHEYHO TIJIyOOKOW TOTEHIHUANbHOH smMe. KBaHTOBO-
MEXaHHMYECKas TeOpus atoMa Bonopoaa. Keantosanue sHepruu. I maBHOE KBaHTOBOE YU CJIO.

70. KBanTOBaHue OpOMTAIBHOIO MOMEHTa UMITysbca. OpOuTaIbHOE KBAHTOBOE YHCIIO.
IIpocTpancTBEHHOE KBaHTOBaHUE. MarHUTHOE KBAHTOBOE YHUCIIO.

71. CnuH snektpoHa. CIMHOBBIM MarHUTHBIA MOMEHT 3JIEKTPOHA.

72. OHepreTu4eckuil CIeKTp Boaopoda. Jl03BOJEHHBIE COCTOSIHMS,  BBIPOXKJIEHHBIE
cocrosHus. [ToTeHIIMaNbI BO30YKICHH S, HOHU3AIUH.

73. [TpuHMnIe 3anonHenus coctosHuil. [lepuoanueckas cucrema snementon . 1.

74. Menneneesa

75. OcHOBBl (pW3HMKM TBEpABIX Tel. BO3HMKHOBEHHWE SHEPreTHYECKUX 30H MpH
00pa30BaHUU KpUCTALIA.

76. 30HHasE CTPYKTypa IPOBOAHMKOB, IOJYNPOBOAHUKOB, AMAJIEKTpUKOB. JleneHue
TBEPbIX TEJ HA IPOBOJHUKH, IOy POBOJHUKH, TUIIEKTPUKH.

77. ®u3nKa METAJJIOB. DHEPTE€TUUECKUM CIIEKTP MJIEKTPOHOB B METAJLIAX.

78. Oynkuus pacupenenenus Pepmu-/Iupaka u ee ananus. Pacuer sneprun depmu B
Metauie. [InmoTHOCTH COCTOSAHMIA.

79. DJIEKTPOHHBIE CBOMCTBA METAJUIOB. DJIEKTPOIPOBOIHOCTh METAINIOB. DOHOHEI.

80. CBepXInpoBOAMMOCTb. MarHuTHBIE CBOWMCTBA CBEPXNPOBOAHUKOB. [IpuMeHeHue
CBEPXIMPOBOJAMMOCTH B HayKe U TEXHUKE.

81. [TomynpoBogHuku. CoOGCTBEHHass MPOBOAMMOCTb MOJYNPOBOTHUKOB. IIpumecHas

MNpOBOAUMOCTL MOJYIIPOBOJHHUKOB. HOHYHpOBOI[HI/IKI/I p-TUIa 1 n-TUIa. KoHTakTHbIE IBIICHUS B
MOJYMPOBOIHUKAX, p-N-iepexona. BuyTtpernuit ¢hotodPdexr.

82. O®usuka saapa. OCHOBHBIC XapaKTEPUCTUKH SApa. DHEPTUs CBSI3U sIIED.

83. OcHOBHBIE CBOWCTBA SAECPHBIX CHUJI. PannoakTUBHOCTb. 3aKOHBI PaMOAKTHBHOIO
pacniaga. SlnepHeie peakiuu.

METOJUYECKHUE MATEPHUAJIBI, OIIPEAEJAIOIIUE ITPOLUE LY PbI
OILIEHVBAHWS 3HAHUM, YMEHHUIA, HABBIKOB
NEPBBI CEMECTP

Texymuii KOHTPOJIb (IOMYCK K 3K3aMEHY) OCYIIECTBIISETCS MOCPEICTBOM IO/ABEICHUS UTOTOB
MOJYJIBHBIX KOHTPOJIEH M PE3yJIbTaToB Ja0opaToOpHbIX padoT, YTO cocTaBiseT (MakcumanbHO) 40 %
HaKOIUTENbHBIX OaJIOB MO Kypcy. Eciu cTyeHT He yAOBIETBOPEH UTOTOBOW OLIEHKON — OH UMEET
npaBo Ha nosslmeHue (10 6aioB), YTO pean3yeTcs TECTUPOBAHUEM BCET0 MPOAEHHOT 0 Kypca.

Teopernueckass yacTb MaTepuala OIICHMBAETCA Ha MOJIYJIbHOM KOHTpoje. Kaxawlii Ouner
cofepkUT 10 TECTOBBIX BOIIPOCOB, OTHOCAIIMXCSI K U3yYEHHOMY MOYJIIO.

[TpakTrueckas (J1abopaTopHasl) COCTaBJAIOIAs Kypca TakKe OLIEHMBACTCA MPU IOMOIIU
ouneros, cogepkanmx 10 TECTOBBIX BOIPOCOB M cOOECeIOBaHMSI.

ITpoBepka 61I1eTOB (KaK MOYJIbHBIX, TAK U IIPAKTHUUECKUX ) IPOU3BOJUTCSA HEOCPEICTBEHHO B
ayJMTOPHUH, [10 KJIF0UaM K OUJIeTaM, B IPUCYTCTBUU CTYJICHTOB.

ITocne ornameHus oueHOK (10 KEIaHUIO CTYJIEHTOB) OTBETHI BMECTE C OMJIETaMH BBIIAIOTCS
CTYAEHTaM ]yl 03HAaKOMJICHUS C OIIMOKaMH.



Ox3ameH 1o aucuuiuimHe «®HU3uKa» NPOBOIUTCSA B KAaYeCTBE HTOTOBOIO KOHTPOJS IS
OIIpE/ICTICHUSI CTETICHU TOCTHKEHUSI YUEOHBIX LIeJIel 10 y4eOHO! TUCITUIUIMHE.

Ilenpto SK3aMeHa SBJSETCA BBISIBUTH U OLEHUTh TEOPETUUYECKHE 3HAHUSI U MPAKTHYECKHE
HaBBIKU CTYJICHTA B O0LIEH MporpaMMe U3ydeHUs ydeOHON AUCUUTIIUHBI «DU3HKay.

CTy#eHT nOomycKarTcs K CJade HK3aMEHa TOJIBKO IIOCIE BBINOIHEHUS 2 MOMAYJBHBIX
KOHTpoJiell (B BHJI€ TECTOBBIX 3a/laHUil), 1a00paTOPHBIX pabOT, MPETyCMOTPEHHBIX MPOTrpaMMOM, B
COBOKYITHOCTH 3TO COCTaBJISIET 103K3aMEHALMOHHBIM peUTHHT, T.e. MakcuMyM 40% ot oO1ero Oana.
B ciyyae HECBOEBPEMEHHOI'O BHINIOJHEHUS CTYyIEHTOM Tpaduka ydeOHOro Ipolecca, y HEro ecTb
BO3MOXXHOCTh JIOC/Iaud y4eOHOro Marepualia, YyTo JACT €My JOIMOJHHUTENIbHbIE Oajbl, BXOJAIINE B
JI0OK3aMEHAIlMOHHBIA PEUTHUHT.

Bormpocsl, BBIHOCUMBIE Ha DK3aMEH, BBIJAIOTCS CTYJEHTAM HE MEHEE 4YeM 3a JBa Mecsla /10
HK3aMEHA.

B nepuon moAroToBKM K 3K3aMeHY MPOBOJATCA KOHCYJIbTALlUU B COOTBETCTBHM C rpadukoM
KOHCYJIbTallUi W paclMucaHueM 3aHITui. Bo Bpems KoHcynbTanuil mpenojaBaTesib UH(MOPMUPYET
CTYJIEHTa O COAEp KaHUU dK3aMeHa M IMOPSJIKE ero cladu, OTBEYaeT Ha BOMPOCHI, JOBOJIUT MEPEeUeHb
HOPMAaTUBHOM M CIPaBOYHON JIMTEPATYphbl, KOTOPOM MOXKET IOJIb30BAThCSA CTYACHT NPU PELICHUU
3a7ad.

DK3aMeH NPUHUMAETcs M0 OujeraM B 4yachl U ayJAUTOPUU, IPEAyCMOTPEHHBIE PACITCAHUEM.
Kaxplit 6uier colep HUT TpU TEOPETUUECKUX Borpoca. Bo Bpems sx3ameHa o011ee YuciIo CTyIeHTOB
B ayIUTOPHUH HE MIPEBBILIAET 5-U YENIOBEK, a IpenoaBaTeiaei MUHUMYM 2.

OOwmas oueHKa CTYAEHTY OOBSBIISIETCS cpa3y e I0Cie MPOBEPKH OTBETOB Ha BOMPOCHI
9K3aMeHallMOHHOro Ouiera. [lo pesynpraTaMm 5K3aMeHa CTYICHT IOJy4YaeT OLIGHKY HCXOIs U3
ocraBuxcs 60 % HaKONMUTENbHBIX OAJIOB.

BTOPOI1 CEMECTP

Texymuii KOHTPOJIb (3a4€T) 3HAHUN CTYJJCHTOB COCTOUT M3 OLIEHUBAHMS JTJAOOPAaTOPHBIX pabdoT,
3a KaXIyH U3 KOTOPBIX OOydYalomuics MOXKET MOJy4YUTh MakCUMalbHYIO OIEHKY — 7,5 OaiioB
(MakcuMaJibHas OLIEHKa BCEro MpakTUKyMa B 11esIoM — 50 0aJljIoB) M TEKYIIMX MOAYJIBHBIX KOHTPOJIEH
(TMK) o 25 GannoB kax bl (B cymme — 50 6aioB).

TMK oxBaThIBaeT Kak TEOPETUYECKYI0, TaK U MPAKTHUUYECKYIO COCTABJISIONIYI0 y4eOHOTO
marepuana. Ha TMK oOyuatommuiics g0mkeH oTBETUTh Ha 10 TECTOBBIX BOMPOCOB, OTHOCSIIMXCS K
U3YYEHHOMY MOJYJIIO.

Cucrema Hauuc/IeHHs1 0aJVI0B IO TeKylIeMy KOHTPOJIIO 3HAHUM

MakcuMaabHO BO3MOXKHBIHN OaJl1 10 BHAY Y4eOHOH paboThl

CMBICTIOBBIC MOTYJTH Texymias arrecTanus
CoOecenoBanue Hroro

A TMK
(yCTHBIHN O11poc)

IlepBblii cemecTp

20 20 40
(3x3amen)

BTopoii cemecTp (3auer) 50 50 100




PACIIPEJAEJIEHUE BAJIJIOB, KOTOPBIE ITIOJIYYAIOT OB YYAIOIIUECHA

HEPBbIU CEMECTP
MaxkcuManbHOe KOJIHYECTBO 0a/110B 32 TEKYIIHii KOHTPOJIb U MaxkcumajbHasi cyMMa 0aJ1J10B
CaMOCTOSITENILHYIO padoTy
IlepBhIii cemecTp Texymmii Jx3ameH | Bce BHIBI yueOHOIi Jesi TeILHOCTH
KOHTPO.J1b

CMBICT0BOM MOy b Ne 1

T1 T2 T3 T4 T5 T6 T7 T8 T9

4 5 4 5 4 5 4 5 4 40 60 100

ITpumeuanue. T1, T2, ... T15 — HOMepa TeM COOTBETCTBYIOLIMX CMBICIOBBIX MOAYJIEH

BTOPOU CEMECTP
MakcumaJjibHOe KOJIHYeCTBO 02J1710B 32 TEKYUIUH KOHTPOJIb H CAMOCTOS TeIbHYI0 MaxkcumanbHas cymMMa 0ajjioB
padoty
IlepBblii cemecTp 3auer
CMBICT0BOI MOy b Ne 2
T10 T11 T12 T13 T14 T15 100
16 17 16 17 17 17

[Mpumeuanwne. T10, T11, ... T15 — HOMepa TeM COOTBETCTBYIOIIUX CMBICIIOBBIX MOIYJIEH

CooTBeTcTBHE FOCY)I&pCTBGHHOfI HIKaJIbl OIICHHUBAaHU A aKaneMqucxoﬁ yCIeBacMOCTH

Cymma 6as10B 32 ITo rocynapcrBeHHoO#M Onpenenenne
BCe BU/bI y4eOHOM mKaJie
eI TeTbHOCTH
90-100 «O1imuno» (5) OTIIMYHO — OTJIMYHOE BHITIOJIHCHHE C
HE3HAYUTEIbHBIM KOJIMYECTBOM HETOUHOCTEH
80-89 «Xoporo» (4) XOPOIIO — B I[EJIOM MTPaBUIJIBHO BBITIOTHEHHAs

pa60Ta C HCBHAYUTCIBbHBIM KOJIMYCCTBOM
o060k (10 10 %)

75-79 XOpOLIO — B I1€JIOM IPABUIILHO BHIMIOJHEHHAs
paboTa ¢ He3HAYNTEIIFHBIM KOJIHMYECTBOM
ommO0oK (10 15 %)

70-74 «Y 1oBIETBOPUTEIHHO» (3) | YAOBJIETBOPHUTEIHHO — HETJIOXO, HO
CO 3HAYMTEIbHBIM KOJIMYECTBOM HEJIOCTATKOB
60-69 YJIOBJIETBOPUTEIBHO — BBITIOJIHEHUE
YJIOBJICTBOPSCT MHHMMAJIbHbIE KPUTEPUHU
35-59 «HeynoBieTBOpUTENBHO» | HEYIOBJIETBOPUTEIIBHO — c
2) BO3MOYKHOCTBIO TIOBTOPHOM aTTEeCTALMH
0-34 HEYJOBIETBOPUTEIHHO —

¢ 00s13aTeTbHBIM MTOBTOPHBIM U3YYCHUEM
JIA CITUTLTMHBI (BBICTABIISCTCS KOMUCCHEHN )




