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Conep:xkanue

[lepeueHp KOMIETEHIIMI C yKa3aHHE 3TANoB MX (POPMHUPOBAHUS B MPOLECCE OCBOCHUS
o0pa3oBaTeabHOI MPOrpaMMbl

Onucanue nokasareye 1 KpUTEPUEB OLICHUBAHUS KOMIIETEHIMI HA Pa3IMYHbIX 3Tanax
ux (popMHUpOBaHUS, ONTMCAHUE IIKAJ OLIEHUBAHUS

TunoBbsie KOHTPOJBHBIE 3a/JlaHUSI WM HUHbIE MaTepualibl, HEOOXOAUMBbIE JIs OLIEHKHU
3HAHWI, YMEHHI, HABBIKOB U (MJIM) ONbITA JIE€ATEIbHOCTH, XAPaKTEPU3YIOIIHE ATallbl
(dbopMUpOBaHUS KOMIIETEHIINI B MPoIIecce OCBOCHUS 00pa30BaTeNIbHOM MPOrpaMMbl
Meroauuyeckue MaTepualibl, ONPEAEIISIONINE NPOLUENYPhl OLICHUBAHUS 3HAHUW, YMEHUH,
HABBIKOB U (WMJIM) OMbITA ACSTENBHOCTH, XapaKTEPU3YIOLIUX ATambl (POPMHUPOBAHUS

KOMIIETEHITHH.



1. IlepeyeHb KOMIETEHIHI € YKa3aHHEM 3TanoB uX (opMHPOBaHUs B Npoliecce 0CBOEHHUs 06pa30BaTeJbHON MPOrpaMMbI

Koawn1 HaumeHoBaHue CTpyKTYpHbIE 3JIeMEeHThI KOMIIeTeHI[UH (B Jrtansl GOpMUPOBAHUA Bunabl 3ansaruii OueHo4HbIe CpeACTBa
KOMIEeTeHI[UH KOMIeTEeHI[UH pe3yJabTaTe 0CBOEHHUS TUCIUTIIMHBI KOMIIETeHI[HH B Mpoliecce s c(hopMHPOBaHHOCTH
o0yyaromuiics 10JKeH 3HATh, YMETh, BJIa/IeTh) ocBoenns OITOII ¢opmupoBanus KOMIIETEHU MU
(cemecTp) KOMIIETEHUNH
OIIK-3 TOTOBHOCTBIO 3HATH: OCHOBBI (BU3HKH, HEOGXOAUMBIE VIS 1,2 JlexupoHHbBIE U KonTponsHas BOITPOCHI K
MIPUMEHSTh CUCTEMY nabopaTtopHbIe 1a60pPaTOPHBIM paboTam,
(byHIaMEHTaIbHBIX H3ydCHUSA CIICHUAIBHBIX THCHMIIIMH W PEIICHUA 3aHATHSA TECTHPOBAHKE, 3a4€ET, DK3aMEH
3HaAaHUH MPUKIAJIHBIX 3a1a4
(MaTeMaTHYeCKuX,
€CTECTBCHHOHAYYHBI
X, HHKCHCPHBIX 1 Vmersb: 1,2 JIeKIMOHHbIE 1 KonTponbHas BOTIPOCHI K
KOHOMHMECKHX) - OPUMEHATh METOAbl AHANW3A JUIA  PELICHHS nabopaTopHbIe 71abOpaTOpHEIM paborawm,
VT MIPHUKIIATHBIX 3a/1a4; 3aHATUSL TECTHPOBaHUE, 3a4€T, IK3aMCH
AACHTH(DUKAITIH,
dopMyTupoBanus u | - IPMMEHATHUMCICHHbIE METOJIBI VIS MOCTPOCHHUS H
pemeHus aHalIn3a MoJesiell TEXHUYECKHUX MPOIECCOB;
TEXHHYICCKHX H - IPUMEHATH (PU3NIECKIEC METOIBI JJIS
TQXZOHOFH%CKHX TEOPETUYCCKOTO M IKCIICPUMEHTAILHOTO
mpobiem
P HCCJICJIOBAHUS, IJIs PEIICHUS PAKTUICCKUX 3a7a4;
AKCILTyaTaIUH
TPaHCIOpTHO- - CaMOCTOSTEILHO PACUINPATH
TEeXHOJIOTHUECKHIX YIIyOJIATh 3HAHUS 110 (PU3UKE
MAIlIiH "
KOMILIICKCOB
Baagers: 1,2 JlexunonHsle U KonTponsHas BOITPOCHI K
- HaBBIKAMU [IPUMEHEHUSI COBPEMEHHOI'0 YUCJIEHHOTO n1abopaTopHbIe 11ab0PaTOPHBIM paboram,
3aHATHUSL TECTHPOBaHUE, 3a4ECT, IK3aMCH

MOJICIIMPOBAHHUS JJIs PEIICHHS IPAKTHYCCKUX 33]1a4;
- METOJUKOM NOCTPOCHUS,aHAlIM3a W MPUMEHEHUS
(r3MIecKUX MOJIeNIel B TEXHUYECKUX MPOIIECCOB.

KOMHeTeHIII/ISI OIIK-3 roToBHOCTBIO OPUMCHATL CUCTEMY (byH[[aMCHTaHLHLIX 3HAHUI (MaTeMaTI/ILIeCKI/IX, C€CTCCTBCHHOHAYYHbIX, NHKCHCPHBIX U 3KOHOMI/I‘I€CKI/IX) JUIA I/IL[CHTI/I(I)I/IKaIII/II/I,

(l)OpMyHI/IpOBaHI/IH 1 pCIICHUA TEXHUYCCKUX U TEXHOJIOTHYCCKUX HpO6HCM OKCILTyaTaouyu TPAHCIIOPTHO-TEXHOJIOTHYCCKUX MAIIWH U KOMIIJICKCOB




2.0nucanne noka3zaresjied 1 KpuTepueB OLICHUBAHUS KOMIIETEHIMI Ha
Pa3JIMYHbIX 3Tanax ux ¢popMHpoBaHKs, ONMCAHNE IIKAJ OLlCHUBAHUSA

2.1 [IlepeyeHb OLIEHOYHBIX CPEICTB
Ne HaumeHoBaHue IIpeacraBienue
. /;1 OLICHOYHOI0 Kpartkas xapakTepuCcTHKA OLIEHOYHOI'0 CPeACTBa OLICHOYHOI'0 CpeACTBa
cpeacTBa B ®OC
1. | Bxonnoit CpencTtBo TMpOBEpPKH TMOJYyUYEHHbIE 3HAHUSA B Kommnekt
KOHTPOJIb CpeaHeN MIKOJIe KOHTPOJIbHBIX 3aIaHUI
2. Tect Cucrema CTaHAAPTU3NPOBAHHBIX 3amanui, | PoHA TECTOBEIX
MO3BOJISIFOIIAS.  aBTOMATHU3UMpPOBATh MPOUEAYPY | 3aJaHUU
W3MEpPEHHSI  YpOBHSA  3HAHUM MW YMEHHM
o0yuJaromerocs.
3. | JIaGopatopHsble [TpakTukyM 1o 1a60paTOpHBIM padboTam Bonpocsl K
paboThI KOHTPOJIbHBIM
paboram
2.2 IIlporpaMma olleHMBAHHUS KOHTPOJHMPYEMOil KOMIIETEHIIUM MO M CUUILIHHE:
Kon
KonTpoaupyembie Moay.in, pa3aeibl
KOHTpOJHpye HaumeHnoBanmue
Ne (TeMbI) .
Moii OIIECHOYHOTI'0 CPeCTBA
JIMCIUTLTHHbBT KOMIETeHINHI
! Mexanuka OIK-3 KontponbHasi  BONpOCH K  JIaOOpaTOPHBIM
' pa0oTam, TECTUPOBaHUE, 3a4€T, 3K3aMEH
) Konebanus u BoIHEL OIIK-3 Kontponbnass  Bompocsl Kk j1abopaTopHBIM
' padoTaMm, TECTUPOBaHUE, 3a4€T, 3K3aMEH
3 MounekyinsipHast Gpusuka OIIK-3 KonTtponbHast  BONpOCH K  JIaOOpaTOPHBIM
' paboTaM, TeCTUpOBaHHE, 3a4Y€T, IK3aMEH
4 TepMonuHamuKa OIIK-3 KonTponbHas  BoOmpockl K  JTaOOpPaTOpHBIM
' padoTam, TECTUPOBaHUE, 3a4€T, 3K3aMEH
5 DnexTpuyecTBO OIIK-3 KonTponbHas  Bompockl K JaOOpaTOpHBIM
' paboTaM, TeCTUpOBaHHE, 3a4Y€T, IK3aMEH
6 Marunerusm OIIK-3 KoHTposnbHas BOIPOCH! K JIA00PaTOPHBIM
' padoTam, TECTUPOBAHUE, 3a4€T, 3K3aMEH
OnTHKa ¥ KBaHTOBBIE OIIK-3 KoHTponpHas BOnpock! K JIabopaTOpHBIM
7| denenus paboTtam, TecTUpOBaHHE, 3a4Y€T, IK3aMEH
8 AToMHas U gaepHas pu3nKa OIIK-3 KoHnTponpHas BOnpock! K JIabopaTOpHBIM
' paboTaM, TeCTUpOBaHHE, 3a4Y€T, IK3aMEH




Onucanue nokaszareJsieil 1 KpUTepueB OlleHMBAHUA KOMIIETEHUMIA 10 JUCHUILIAHE HA PA3JIMYHBIX 3Tanax ux
(opMupoBaHus, oNMcaHUe MIKAJ OLlEHUBAHUS

Komnerenuus, IInannpyemsbie Iloxka3aTesin 1 KpUTEPHH OLICHUBAHNS Pe3YJIbTATOB 00y4eHUs!
3Talbl 0CBOCHUSHA pe3yJbTaTbl 00y4eHust Hu:ke nmoporosoro Iloporossrii IIpoaBuHyTHII Bricokuii ypoBeHb
KOMIIEeTEHIIUH YPOBHS YPOBEHb YPOBEHb
1 cemecTp 3a4éT He 3auteHo 3a4TEHO 3a4TEHO 324TEHO
2 cemecTp IK3aMeH He XO0pouIo
YIOBJICTBOPUTEIbHO OTJIMYHO
YAOBJIETBOPUTEJIBHO

OIIK-3 3naer: Ooyuaromutiicst He 3HaeT | OOyuaromuiics umeer | OOyuarommics OOy4aroIuics 3HaeT
TOTOBHOCTBIO OCHOBbI GU3NKM, 3HAYUTEIBLHOM YacTu 3HAHUS TOJIBKO TBEPJO 3HAET OCHOBBI(U3HUKH,
MIPUMEHSTH CUCTEMY MIPOTPaMMHOTO OCHOBHOTO Martepuan, He HEOOXOIUMBIE TS
(hyHIaMEHTAITLHBIX Heobxopumble AN MaTtepuana, mioxo MaTtepuania, HO He JIOTyCKaeT M3YYCHUS] TEXHUYECKUX
3HAHUU U3y4eHUA cneUnanbHbIX OPUEHTUPYETCS B YCBOMWJI €r0 JIeTalle, | CYIIECTBEHHBIX JHCLUIUIMH, HAYYHYIO
(MaTeMaTquCKHX, ANCUUNJIUH U pelleHuns (I)I/I3I/ILICCI(OI71 J0IIyCKacT HETOYHOCTEN B TEPMHUHOJIOTHUIO, METOAbI 1
€CTECTBEHHOHAYUHBIX, | 1oy 1o nupix 3anau TEPMUHOJIOTHH, HETOYHOCTH, OTBETE Ha BOIIPOC. MIPUEMBI aHATTN3a
HMHXEHEPHBIX U JIOIIyCKaeT HEJOCTATOYHO (m3nyecKux 3ajad,
9KOHOMHUYECKHX) JUTS CyIIIECTBEHHBIE OMIMOKH. | MIPABUIIbHBIC TIyOOKO M MTPOYHO YCBOMII
UACHTU(DUKALINY, (hopMyITUPOBKH, MIPOTrpaMMHBIN MaTepuan,
(hopMyTUpOBaHUS U HapylIeHus HCYEPIIBIBAIOIIIE,
peuieHus JIOTUYECKON [IOCJIEI0BATENBHO, YETKO U
TEXHUYECKUX U MOCJIEI0BATEIHLHOCTH JIOTUYECKU CTPOMHO €ro
TEXHOJIOTMYECKUX B U3JIOKCHUU W3IIaraeT, He 3aTPYAHSICTCS
mpobiieM [IPOrpaMMHOTO C OTBETOM IIpU
3KCIUTyaTaluu MaTepuaia. BHJIOU3MEHEHHH 3a/1aHUM.
TPAHCIIOPTHO- Ymeert: He ymeeT ucronb3oBath | B 1enom ycmemmnoe, | B nenom ycnemnoe | CpopMUpOBaHHOE yMEHHE
TEXHOJIOTMYECKUX - TMPUMEHATb MEeTOAbl | MeTombl W 3aKOHBI | HO HE  CHCTEMHOE | yMEHHUE KCIIOJIB30BaTh METOJIBI U
MallvH 1 KOMIUICKCOB | aHa/iM3a ANA  PEeWeHnA | 3wk Tpu pelieHun | YMCHHE HUCII0JIb30BaTh IpUEMBI aHaJIn3a

NPUKNaAAHbIX 3a4a4; 3amad, JOITyCKaeT | UCTIONIb30BaTh METOJBI M TPHUEMBI | PU3UICCKUX 33134,

- CyIIECTBEHHbIE OMMOKM, | METOIBI M TPHEMBI | aHaIM3a (PM3UYECKUX | BBHINOJIHAET

NPUMEHATH ync HEYBEPEHHO, Cc | aHaJIn3a (I)I/I3I/I‘ICCI(I/IX 3aaad, OO0IMYyCKacT | CaMOCTOATCIIbHYIO pa60Ty.

0OIBITUMU 3aj1ad, JIOIIyCKaeT | HE3HAYUTEIIbHbIE

NIEHHbIE  METOAb!  ANA 3aTpyIHEHUAMI OIINOKHU, C OOIBIINMH | OMKMOKH, BBIIOJHIET

NOCTPOEHMA W aHaNu3a | gLimonHser 3aTPyTHCHISIMHU CaMOCTOSITEJIbHYIO

Mmoaenen  TEXHUYECKUX | CAaMOCTOATEIBHYIO BBIMTOJTHSACT pabory.




npoL,eccos;
- NPUMEHATb PU3nYecKme

paboTy, OOJIBIIMHCTBO
MPETyCMOTPEHHBIX
porpaMMon  00yJICHIHS

CaMOCTOSTEILHYHO
pabory.

meToapl ANA .
Abl A1 yueOHBIX 3aJaHudl  He
TEOPeTUYECKOTo U BLITIOJHEHO,
3KCMepMMeHTaIbHOro
nccnepoBaHua, ana
peLleHnA NpakTUYeCKmX
3agay;
- CAMOCTOATEJIEHO
pacimpsTh yrayonaTs
3HaHU 10 (pr3uKe
Baaneert: B nenom ycnemHoe, | B nenoMm ycnemHoe, | YcnemHoe U CHCTEMHOE
- HaBbIKaMW NPUMEHEHNA | OGyuarowuiics ge | HO  HE  CHUCTEMHOE | HO coJepikaliee | BlaJeHUEe OCHOBAMHU
COBPEMEHHOrO BIIajeeT OocHOBaMu | BTAJ€HHE OCHOBaMH | OTIEIbHBIE NPOOENbI | (PU3UKU, HEOOXOAUMBIE IS
W3UKU WIn U3yUYCHHS TEXHUUECKUX
UUCIEHHOrO busnky, nomyckaer | ¢ ) Yy
CYIIeCTBeHHbIE OmMOKY, | HEOOXOMUMBIE  UIS | CONPOBOMKAAIOMIEECS | JAUCLMILIAH
MOAENNPOBaHNA AN GonbIIMMy | U3Y4ECHHS OTICIBHBIMU
PELWEHNA  NPAKTUHECKUX | »arpyiHennsMu TEeXHUYECKHX OIIMOKaMHU BIIAJICHAE
- MeToAUNKO n | CaMOCTOSTECIILHYIO HCO6XOI[I/IMI>I€ AL
U3y4YCHHUS
NOCTPOEHMS, paboty, OOJBIIMHCTBO y4
MPEIyCMOTPEHHBIX TEXHHICCKUX
aHanM3a M NpUMeHeHus .
P MpOrpaMMoii  00ydYCHHS AUCTATLINH.

du3nyeckmx mogenen B
TEeXHUYECKUX NPOLLeCCOoB.

yueOHBIX 3aJaHddl He

BBITIOJTHCHO




3. TUITIOBBIE KOHTPOJIbHBIE 3ATAHU A nJjin HNHbLIE
MATEPUAJIbI, HEOBXOJUMBIE [JisI OIEHKH 3HAHUM,
YMEHUH, HABBIKOB UM (WJH) ONBITA JIEATEJBHOCTH,
XAPAKTEPHU3YIOIIINX ITAIIbI OOPMUPOBAHUA
KOMIIETEHIIUM B ITPOIIECCE OCBOEHUSI OBPA3OBATEJIBHON
IHPOI'PAMMBbI

3.1 BxoaHoii KOHTPOJIb N0 pu3NKe
MEXAHHUKA

Al. YenoBek HIET CO CKOPOCTHIO 5 KM/4 OTHOCHUTEJIBHO BaroHa IO€3/la IO HaIpaBJICHUIO
JBYDKEHUS, TI0€3]] IBHIKETCSI CO CKOPOCThIO 20 KM/4 OTHOCUTENBbHO 3eMiid. CKOPOCTh ABHKEHHUS
YeJIOBEKa OTHOCUTENILHO 3eMIIM paBHA

1) 5 xm/u

2) 20 xkm/g

3) 15 km/4

4) 25kM/4

Al. Ha pucynke n3o0pakeH rpagik H3MEHEHHUSI CKOPOCTH MOTOIMKIIMCTA C TCYCHHEM BPEMCHH B
MHEPLUUAILHON CHCTeMe OTCYeTa. B Kakue mpoMeXyTKH BpeMEHH CyMMapHasi CHJia JICHCTBUS Ha
HEro JIpyrux Tejl HE paBHA HYJIO?

A

6_

1) Tompko ot 0 10 3 MHH.
2) TOJBKO OT 5 10 7 MHH.
3) TOJBKO OT 3 10 5 MMH.

4 — T 4) ot 0 go 3 MuH ¥ 0T 5 10 7 MUH.
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Al. B BaroHe paBHOMEPHO U MPSAMOJIMHENHO JBUXKYIIETOCS MOe3/a Bbl JEPKUTE MOHETY TOUHO
HaJl Jpyroi TakoW ke MOHETOM, jexamied Ha mony. HampaBnenue nBmxkeHus moesna Oynem
Ha3bIBATh HAIPABJICHUEM Bepea. ECM OTITyCTUTh MOHETY, TO

1) Bo BpeMs majeHuss MOHETa MO MHEPLUH OyAeT ABUraThCs BIEpE] M YIMAJeT BIEPEIU
eXallled Ha M0y MOHETHI.

2) MoHeTa o0JyiajaeT WHEPIMEN U IpU NMaJeHUH OTCTaHET OT ABIMKYILEHCS BMECTE C IO€3/I0M
MOHETBI, JIeXKAaIleH Ha MOIy.

3) MoHeTa BO BpeMms MaJeHHs M0 MHEpUUU OyJeT NBUTAThCS C TOM K€ CKOPOCTHIO YTO U
[OE3/1, ¥ yNaJeT IPsIMO Ha JIEXKAIIYI0 MOHETY.

4) BO3IyX JABMXKETCS BMECTE C BATOHOM M YBJIEKAeT 3a co00i majaromyro MoHeTy. IloaTomy
MOHETA YIaJeT Ha JICKALLYIO, Ha II0JIy MOHETY.

Al. Macca nenb¢una 120 kr. Ckopocts 6 M/c. Ero ummynbc npu IBUKEHUH € 3TOW CKOPOCTHIO
paBeH

1) 360 kr m/c

2) 720 kr m/c



3) 20 kr M/c
4) 2160 Kr m/c

A2. Axyna, macca KoTopoi 250 KT, IITBIBET CO CKOPOCTHIO 4 M/c. Ee knHeTndeckas SHeprusi paBHa
1) 2000 dx
2) 1000 Hdx
3) 500 dx
4) 62,5 Ix

A2. OnuH KOHell NpYXUHBI NPUKpPEIJIEH K cTeHe. lIpyXuHy pacTaruBaroT, NPUKPENUB K €ro
Ipyromy KoHuy auHamometp. IIpu yummHeHnn npykuHsl Ha 3 ¢M JUHAMOMETP IOKA3bIBAJl CUILY
15H. I'padyik M3MEHEHUS YAITHMHEHUS TPYXUHBI OT CHJIBI YIIPYTOCTH MPE/ICTABIICH Ha PUCYHKE ...
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A2. Ilon neiictBuem cuiibl 3 H npyxuHa yanuHunack Ha 4 cM, a oA aelictsueM cuibl 6 H Ha 8
cM. C Kako# cuioi HaJlo MoJIeHCTBOBATh Ha MPYKUHY, YTOOBI €€ YIATMHEHUE COCTaBUIO 6 cM?

1) 4H

2) SH

3) 45H

4) 55H

A2. Macca nenpduna 120 kr. Ckopocts 6 M/c. Ero uMiynbc npu IBUKEHUH C 3TOW CKOPOCTHIO
paBeH

1) 360 xr m/c

2) 720 xr m/c

3) 20 kr m/c

4) 2160 Kr m/c

MOJIEKYJISIPHASA PU3UKA U TEPMOANHAMHUKA

A3. Ilpu npoBeneHMH OHKCIIEPUMEHTA 110 YCTAHOBJIEHUIO TEIUIOBOTO PABHOBECHS B BOAY
MOMECTUIIN MeTaJuInyecKuil Iunuap. [1o pe3ynpraTam skcepuMeHTa COCTaBUIIM TaOJIUILY:



t,MuH | 0 0,5 1 2 4 6 9 12 15 20 25
Ts,°C | 20 22 24 26 26 25 24 23 22 22 22
Ty,°C | 97 73 50 28 26 25 24 23 22 22 22

Tz — Temneparypa Boabl, Ty — Temneparypa nuauHApa. TermioBoe paBHOBECUE HACTYIWIO IIpU
yepes

1) 1 wmun.

2) 2 MuH.

3) 4 muH.

4) 25 muH.

A3. Temmieparypa napaduna npu HarpeBaHUM 3aBHCUT OT BPEMEHH TaK, KaK MOKa3aHO Ha
rpacduke. Temneparypa riaBieHus napaduna paBHa

90

80 1) 80°C; N
7 2\ 60°C: /
=) oo <3
60 o ravYa¥Val
)50 C
o 50 — /
S 4 L0°C.
40 7
30 /
20 7
10 7
0 A3. KoHBek1usi MOKET NPOUCXOAUTh
t, MuH 1) B TBEPABIX TeJIax
2) B KHIKOCTSX
3) Brasax

4) B HEBECOMOCTH

A3. Kakoe KOIMYeCTBO TEIJIOTHI BBIAENUTCS Mpu nojaHoM cropanuu 100 kxr criupra? Y aenpHas
TeruioTa cropanus cnupra 2500 k/x/kr

1) 2500 JTx;

2) 250 JIx;

3) 250 xx;

4) 2500 x/Ix.

AS5.Cpennee Bpems paspsaaa momauu 0,002¢. Ecu cuia Toka B KaHane MojiHuU paBHa 2:10% A, To
10 KaHaJly MOJIHUU MTPOXOJUT 3apsiJl, paBHbII

1) 0,1 Kn

2) 2,2Kn

3) 4Kn

4) 10Kn

AS. llena nenenus (C) u mokazanusi npudopa (N), mkama KOTOPOro u300pakeHa Ha PUCYHKE,
ABHBI, COOTBETCTBEHHO:




1)C=1H, N=5+2H
2)C=1H, N=5,2+1H
3) C=2 H, N=6,8+1 H
4) C=2 H, N=4,52 H

SJIEKTPOINHAMHUKA

AS. TTonb3ysich TpaIKOM 3aBHCHUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS, OMPEICeIIUTEe CONPOTHBIICHHE
pesucTopa.

I, Ag

1) 40m

%l 2) 3 Om
3) 20m
. 4) 10m

O =~ N W b~ O
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AS5. ®opmyiia o0IIeTO COMPOTUBIICHUS MPOBOTHUKOB IIPH MOCIIEA0BATEIHHOM COCTUHECHUN

DR=R +R,

i 1,1

R R R,

HR= 0k

R +R,
nr=2
2

A6. HpI/I HU3MCPCHUU CHUJIBI TOKA U HAIIPAKCHUA HA JIAMIIOYKC aMIICPMETP U BOJIBTMETP CICAYCT
MOAKIIOYHNTD TaK, KaK ITIOKa3aHO Ha pUCYHKE 110 HOMCPOM

« @ O —®
® g ® ® %

A6. SIBieHME AIEKTPOMarHUTHOM MHIAYKIIMH OTKPBLI



1) C. Sxobu
2) M. ®apaneii
3) 50.X. Jlenn
4) A.H.Jlagpirua

A6. :‘)J'IGKTpOMaFHI/ITHaH BOJIHA MOJKET OBITH 06Hapy>KeHa B TOH CHCTEME OTCUYc€Ta, OTHOCHUTCIBHO

KOTOPOH
1) mocTOsIHHBIE MarHUTHI TOKOSTCS
2) BIeKTpUYECKHE 3aps/bl JBUKYTCS C IOCTOSHHON CKOPOCTHIO
3) D2IEKTPUYECKHE 3apsbl HOKOATCA
4) BIEKTPUYECKUE 3apsibl COBEPILIAIOT KOJIeOaHUs

CTPOEHME ATOMA U KBAHTOBAS ®U3UKA

A7. Usotonsl xaopa °Cl u 3’Cl ornuuarores apyr ot apyra
1) 4ucioM 3JIEKTPOHOB B 000JI0UKE aTOMa
2) 4YHCIIOM MPOTOHOB B SIIPE aTOMa
3) 4uCIOM HEUTPOHOB B AJIpe aTOMa
4) 4uCIOM 3JEKTPOHOB B SAPE aTomMa

A7. Usotonsl xaopa °Cl u 3’Cl ornuuarores apyr ot apyra
1) 4KCIIOM HEUTPOHOB B SAJIpE aTOMA
2) YHKCIOM DIIEKTPOHOB B 000JI0YKE aToMa
3) 4uCIOM IPOTOHOB B SApPE aTOMa
4) 4YKCIIOM 3JIEKTPOHOB B sJIpe aToMa

A7. Tlpu paaumoakTHBHOM pacrnafe sapo °Ra  ucmyckaer anbga-usznydenue. Ilpu 3ToMm
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3.2. KoHTpo/IbHBIE BONPOCHI IPOMEKYTOUYHOM aTTecTannu Bonpocsl k 3a4éTy.

1 cemecTp
1. Mexanunueckoe IBUkKeHUE. PaBHOMEPHOE U paBHOYCKOPEHHOE NMPSAMOJIMHEIHBIE ABUXK EHHUSL.
MatepuanpHast TOUKa, CHCTEMa 0TCYeTa, TpaekTopua. CriocoOs! onucanus ABIKeHus. Ilepememmenue,
CKOPOCTb M YCKOPEHHE.
2. KpuBonuneiinoe npuxenue. TaHreHMaabHasi 1 HOpMaJbHAasl COCTABIISIIOIME YCKOPEHUS. Y TIOBBIE
CKOPOCTH M ycKOpeHHue. CBA3b MEKAY IMHEHHBIMU U YTJIOBBIMH CKOPOCTSIMH M yCKOPEHHSMH.

3. 3akoHbl HproToHa.

4. Nmmynse Tena. 3aKOH COXpaHEHUS UMITYJIhCa.

5. Buner B3aumoneiicTsuii. Cuiibl B MEXaHHUKE: CHIIBI TATOTEHHS, CHIIBI YIIPYTOCTH, CHIIBI TPEHHS.

6. Pabota n sueprus. Kunetndeckas 1 moTeHIHaIbHAs SHEPTHA. 3aKOH COXPAHECHUS YHEPTHH.

7. BpamarenbHoe ABM)XKEHUE TBEPAOTO Teiaa. AOCOIIOTHO TBepaoe Teao. MoMeHT cuiibl. OCHOBHOM
3aKOH JIMHAMHKH BPALIaTEeIbHOTO IBUKEHHS TBEPAOIO Tea.

8. MomeHT nHepIuH Tena. 3aBUCHMOCTF MOMEHTA HHEPIIMH OT BEIOOpa OocH BpameHus. Teopema
[ITeitnepa.

9. MoMeHT uMnynbca. 3aKOH COXpaHEHHUSI MOMEHTa UMITYJIbCa B 3aMKHYTOH MEXaHHYECKOH cucTeme.
10. Mexanndeckue konebanns. ['apMoHNYIECKHEe MEXaHNUECKNEe KOIeOaHus.

JuddepernnanpHoe ypaBHEHHE FrapMOHUYECKHUX KOJeOaHni. AMITUTY A, Iepuo, da3a KoineOaHUH.

11. OusnyecKuii 1 MaTeMaTHICCKUH MasTHUKH. [loJTHAs SHEPTHUSA TAPMOHUYECKHUX KOJICOAaHHM.
3aryxaroniie u BEIHYX/ICHHbIC KoneOanus. Pezonanc.

12. Mexanndeckue BOIHBL. [IpomonpHBIe U TONIEpEYHEBIC BOJHEL. Y paBHeHHE BOJHBL. MHTepPepeHnns
BoJIH. CTOSIYNE BOJIHBI.

13. OCHOBHBIE TTOJIOKECHUS MOJICKYJIIPHO-KHHETHIECKOM TEOPHUHU U MX ONBITHOE 00OCHOBAHHE.

BpoyHoBCcKOE nBHXKEHHE.

14. WneanbHelil raz. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KUHETUUECKOW TEOPUHU HI€AIBHOTO rasa.
15. I"a3zoBbIe 3ak0HBI. YpaBHeHHEe MeHnaeneesa-Knaneipona.

16. CpenHsaa KHHEeTHYeCKas SHEePTHsl OCTYNaTeNbHOTO ABIKEHHS MoJIeKyl. AGcomoTHas
TeMmmeparypa.

17. 3akoH MakcBenia il pacpeeieHus MOJIeKYJ HIeaIbHOTO ra3a Mo CKOPOCTSIM.

bapomerpuueckas Gopmyina. CpenHee YHCIO CTONKHOBEHUN MOJIEKYIN U CPEAHAs AJIHHA CBOOOJHOTO
npoGera.

18. SIBnenus nepeHoca B razax: Audysus, TEIONPOBOAHOCTh U BHyTpeHHee TpeHue. Juddysus
yepe3 MeMOpaHbl, 0CMOC, OCMOTHYECKOE AAaBICHUE U €r0 POJIb B )KU3HEAEATSIbHOCTH PACTCHUH.

19. BryTpeHHAq 2Heprus uaeanbHoro raza. Yucio creneHei cBOOOIbI MOJIEKYI. 3aKOH paBHOMEPHOTO

pacrpeaesieHus SHePTHH 110 CTEIEeHIM CBOOOABI MOJIEKYII.

20 HepBoe HayaJio TCPMOAWHAMHUKHU U €T0 MPUMEHCHHE K pa3JIMYHBIM U30TIpOLIECCaM.

21. TennoeMKoCTh Ui€adbHOTrO ra3a. Y paBHenue Maiiepa.

22. Anunabatuueckuii mpoiecc. 3akonsl [lyaccona.

23. Pa6oTa mpu uzo0apHOM, U30TEPMUUYECKOM, U30XOPHOM U aanabaTHIeCKOM Mpolieccax B

nacaJIbHOM rase.



24. Kpyrosoii npouecc (1uki). OOpatumbie 1 HeoOpaTuMbIe mporecchl. [IpuHImI paboTs
temioBbix asurareneid. Lukm Kapho .

25. Bropoe Hauano trepmoauHamMuku. [loHsaTre 06 SHTpOIHH.

26. PeanbHble Ta3pl. Y paBHeHue Ban-aep-Baanbca u ero ananus.

27. CpoiictBa xxuakocteil. [ToBepxHocTHOE HaTskeHHE. OXIIaXACHUE KUAKOCTU IIPU
ucnapeHuu. TepMoperymsius pacTeHHIA.

28. CmauuBanue. Kanusipuele siBienust. @opmyia Jlamiaca.

Bomnpocsl k 3k3ameny 2 cemecTp

1. Mexannueckoe nBrxeHUe. PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHBIE IBUKEHUS.
MarepuanbHas TOUKa, CUCTEMa OTCYeTa, TpaeKTopus. CriocoObl ONUCaHUs JBUKEHUS.
IlepemenieHue, CKOPOCTb U YCKOPEHHUE.

2. KpuBonuHzeiinoe nBrueHHe. TaHreHIManbHasi 1 HOpMajibHasi COCTaBIISIFOIINE YCKOPEHUS.
VYTrioBbIe CKOPOCTh U yCKOpeHue. CBA3b MEKY TMHEUHBIMU U YTJIOBBIMU CKOPOCTSIMH U
YCKOPEHUSIMHU.

3. 3axoHbl HproTOHA.

4. Imnynbe Tena. 3aKOH COXpaHEHUS UMITYJIbCA.

5. Bunael B3aumopeiictBuil. CHilbl B MEXaHUKE: CUIIBI TSTOTEHMSI, CUJIbl YIIPYTOCTH, CHIIbI TPEHUSI.
6. Pabora u sHeprusa. Kunernueckast 1 moTeHIMaIbHAas S3HEPTUs. 3aKOH COXPAHEHUSI SHEPTUH.
7. BpamiatenpHoe IBHKEHHE TBEPIOTO Tena. AOCOIIOTHO TBEPIOE TeI0. MOMEHT CHUJIBI.
OCHOBHOM 3aKOH AMHAMUKH BPALIATEIBHOTO JIBHKEHHUS TBEPAOTO Tea.

8. MOMEHT MHEpIH Tella. 3aBUCUMOCTh MOMEHTA HHEPIIMH OT BBIOOpa ocH BpamieHus. Teopema
[ITeiinepa.

9. MoMeHT umnyibca. 3aKOH COXpPaHEHUSI MOMEHTa UMITYJIbCa B 3aMKHYTON MEXaHUYECKOU
CUCTEME.

10. Mexanuueckue kojedanus. 'apMoHUUYeCKHE MEXaHUYECKUE KOJIEOaHMUs.
JuddepenunanbHoe ypaBHEHHE FTapMOHUYECKUX KojeOaHui. AMIITUTYAa, mepuo, dhaza
KOJIeOaHU.

11. ®uznyeckuit 1 MaTeMaTH4eCKUi MasTHUKU. [1oHas sHEPrus rapMOHMUYECKUX KOoJIeOaHUH.
3aryxarllre U BbIHYKJIeHHbIe KojeOaHus. Pe3oHaHc.

12. Mexanuueckue BOIHbI. [IpoonbHbIe U ToNepeyHble BOJIHbBI. Y paBHEHUE BOJIHBI.
Wntepdepentiyst BonH. CTosUME BOJTHBI.

13. OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U X OINBITHOE 00OCHOBaHHUE.
BpoyHOBCKOE IBHKEHHE.

14. Uneansuslii ra3. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUUECKON TEOPUH UIEAIBHOTO
rasa.

15. TI'azoBbIe 3ak0HBI. YpaBHEeHHE MenaeneeBa-KnamneipoHa.

16. CpenHsisa KMHETHYECKasi SHEPTUs MOCTYNATEeIbHOTO ABHKEHUS MOJIEKYI. AOCOTIOTHAs
TEMIEPATYypa.

17. 3akon MaxkcBesuia 11l pacnpenesieHus MOJIEKYJ UAEaTbHOrO ra3a o CKOPOCTSIM.
Bapomerpuueckas ¢popmyna. CpenHee YUCIO CTOJKHOBEHUN MOJIEKYN U CPEAHSIS JUIMHA
CBOOOTHOTO TIpo0dera.

18. SIBnenus nepeHoca B razax: qud¢ys3us, TEIIONPOBOIHOCTb U BHYTPEHHEE TPEHHE.
Huddysus uepe3 MeMOpaHbl, 0CMOC, OCMOTHYECKOE JJAaBIIEHUE U €0 POJIb B KU3HEAEATEIIbHOCTH
pacTeHuil.

19. BHyTpeHHss sHeprus uaeanbHOro rasa. Yuciuo creneHeit cBoO0 bl MOJIEKyI. 3aKOH
PaBHOMEPHOTO PACHPEEIIEHHUS SHEPTHH MO CTETEHAM CBOOOBI MOJIEKYIL.

20. IIepBoe Ha4aIO0 TEPMOJUHAMUKH U €70 IPUMEHEHHUE K Pa3IM4YHBIM U30IIPOIIECCaM.

21. TemoeMKOCTh HI€AJIBHOTO Ta3a. Y paBHeHUEe Maiiepa.

22. Annabatndeckuii mporecc. 3akonsl [lyaccona.



23. Pabora npu u300apHOM, H30TEPMUYECKOM, H30XOPHOM U a/InabaTHYEeCKOM IPOIECCax B
u7ieabHOM rase.

24. Kpyrosoii miporiecc (1ukin). O6parumbie 1 HeoOpaTuMble Tiporiecchl. [Ipuammn paboTsl
temioBbIx asurarenei. Lukm Kapho .

25. Bropoe Hauano trepmoanHamuku. [louarue 06 sHTponuu.

26. PeanbHble ra3pl. YpaBHeHue Ban-aep-Baanbca u ero ananus.

27. CpoiictBa xuakocteil. [loBepxHocTHOE HaTsKeHUE. OXIaXACHUE KUJIKOCTH TIPU
ucnapenuu. Tepmoperynsanus pacTeHUN.

28. CmauuBanue. Kanumisipuslie sisnenus. @opmyna Jlamnaca.

29. DnekTpuuecKkuii 3apsj. 3aKOH COXpAHEHUA IEKTpUIecKoro 3apsaa. 3akoH Kyiona.

30. DJIEKTPOCTATUUECKOE MOJIE U €r0 HANPSKEHHOCTh. [IpuHIMI Cynepno3uiuy MOJIeH.
CusnoBble TMHUU JIEKTPUUYECKOTO TTOJIA.

31. IloTok BekTopa HanpskeHHocTU. Teopema ["aycca u ee IpUMEHEHUE K PacyeTy HEKOTOPBIX
3IEKTPOCTATUYECKUX MOJIeH B BaKyyMe.

32. PaGota cun anexrpuueckoro nois. [loreHnuan. OKkBUNOTEHIMAIbHbIE TOBEPXHOCTU. CBsI3b
MEX1y HANPSKEHHOCTHIO U TIOTEHIIUAIOM.

33. IIpoBOIHUKY U AUBJIEKTPUKH B dJEKTprueckoM mode. [longapuzanus ausnekTpukoB. Buabl
NOJIIPU3aLUU. DJIEKTPUUYECKOE CMEIIEHUE (BEKTOP AJIEKTPUUECKON HHAYKIIUH).

34. DneKTpOeMKOCTh YEIUHEHHOTO MPOBOAHNKA. KOHIeHCATOPhI. DJIEKTPOEMKOCTh TIOCKOTO
KOHJICHCATOPA.

35. DHeprus cucTeMbl 3aps/10B, 3apsKEHHOT0 YEAMHEHHOTO IIPOBOIHMKA, KOHAEHCATOPA.
DHeprus MEeKTPOCTATUYECKOTO TOJISL.

36. [lonsTue o Toke npoBoguMocTy. Cuja u IIOTHOCTh TOKA. 3akoH OMa 1l OTHOPOHOTO
ydacTka aJieKTpudeckoil nemnu. 3akoH Jxoyns-Jlenna.

37. CTopoHHHE CUJIBI. DJIEKTPOABIKYINAS CUJIa U HarnpspKkeHue. 3akoH Oma 11 HeOAHOPOHOTO
y4acTKa JNEeKTPUYECKOM LIETIH.

38. IIpaBuna Kupxroda s pacuera 37IeKTPHISCKOHN TICTIH.

39. KoHTakTHast pa3HOCTH MOTEHIMAIOB. TepMoaiekTpoHHbIe siBieHus ( 3pdexTs [lenpThe,
3eebeka, Tomcona).

40. MarautHoe nosie. Bekrop marauTHo# naAyKuu. [IpaBuno OypaBurka. [ToTok BekTOpa
MarHUTHON MUHTyKITHH.

41. 3akon buo-CaBapa-Jlamuiaca u ero npuMeHeHHE K pacueTy MarHUTHOTO I0JIsS TPOBOJAHMKA C
ANEKTPUUECKUM TOKOM.

42. Cuna Ammnepa. 3akoH Amnepa. BzanmosenicTBre nmapauienbHbIX TOKOB.

43. JlelicTBUS IEKTPUUECKOTO M MATHUTHOTO TIOJIEH Ha BUKYIITUICS dNEKTPUUECKUMA 3apsil.
Cua Jlopenna. Y ckopuTenu 3apspKeHHBIX YaCTHIL.

44. PaboTa 1o nepeMenieH1Io IPOBOIHNKA U KOHTYpa € AIEKTPUYECKUM TOKOM B MarHUTHOM
noJie. DNEeKTPOABUTATEINH.

45. SIBnenue 3neKTpoMarHuTHOM HHAYKINHU. 3akoH Dapanes. [Ipaswuio Jlenma.

46. IIpakTHuecKoe UCTIOIb30BAHNUE SIBIICHUS 3JEKTPOMAarHuTHON MHAYKuuu. TpanchopmaTop.
I'enepatop.

47. IlepemenHbIi TOK. Pab0oTa 1 MOIIIHOCTH NEPEMEHHOTO TOKA.

48. CaMOMHAYKIHS U B3AMMOWHIYKIIHSI. DHEPTUSI MATHUTHOTO TTOJIS.

49. KopniyckynsipHast 1 BoJiHOBas Teopuu cBeta. [Ipunuun [roiirenca.

50. OcHOBHBIE MOJIOKEHUSI TEOMETPUUECKOMN ONTUKU. 3aKOHBI MPETOMIICHUS U OTPAKEHUSI CBETA.
ITostHOE BHYTpEHHEE OTpaKEHUE CBETA.

51. lucnepcus cBera.

52. OcHOBBI (hOTOMETPUH: OCHOBHBIE (POTOMETPHUECKUE BETMUUHBI M UX €TUHUIIBI.

53. Unrepdepenius ceera. KorepeHTHOCTE. MeTOBI TOJIYYeHHS KOTE€PEHTHBIX BOJIH.
WuTepdepenius Ha TOHKUX MmaeHKax. [IpakTudeckoe mpuMeHeHne NHTephepeHIInN CBETa.



54. Iudpakuus ceera. [Ipunuun I'oiirenca-®penens. Meton 3ou @penens 1 pacyera sBICHUS
JU(paKIUK Ha OTBEPCTUH, L. JnudpakimonHas penieTka 1 ee IpuMeHeHue.

55. Nonspuzanus ceera. EctecTBeHHBIH U MOISpU30BaHHbIH cBeT. CIIoCOObI MOJISPU3aluu CBETa. 3aKOHBI
Bbprocrepa u Manroca.

56. ®orosnexrpuyeckuit apdext. OcHoBHBIE 3aKOHBI PoTOdDdekTa. YpaBHeHne DHHIITEIHA IS
dboTtoaddekra.

57. ®oronHas Teopus cBeta. Macca u umnyisc ¢poroHa. CetoBoe nasinenue. Dpdext Komnrona.

58. Ctpoenue atoma. OnsiT Pesepdopna. 3akoHOMEpHOCTH cIieKTpa atroma Bogopoa. [ToctynaTsr Bopa.
DHEepreTU4ecKHi CeKTp aToMa BOJIOpo/a.

59. CocraB sapa atoma. Snepusie cuibl. JedekT macc. DHEpTHsl CBS3H SACP.

60. EcrecTBeHHas paJu0aKTUBHOCTh. 3aKOH pPaJHOaKTUBHOTO pacnajaa. BiusHue paanoakTHBHOCTH Ha
pPacTeHHs U KHUBbIE OPTaHU3MBI.

3.3. Ha3zBanue 1a00paTOPHBIX PadoT U KOHTPOJIbHBIE BOMPOCHI K J1a00PaATOPHBIM
padoram

1 cemecTp

Jlaboparopnast pabora No 1-1.

U3MEPEHUE T’EOMETPUYECKNX PASMEPOB, MACC 1 UHTEPBAJIOB BPEMEHU
KoHTposibHBIE BOIIPOCHI:

1. Ha xaxue Buapl nendarcs usmepenus? Jlaiite UM XxapaKTepUCTHUKY.

»

Kakwue Tumsl morpemHocTeld BcTpeyaroTes npu uaMepenusx? [lepeunciaure cnocoObl ycTpaHEHHS WITH
YMEHBIIEHUS IOTPELIHOCTEH.

UTto Takoe c.K.0. M YTO 3Ta BeIWYMHA XapakTepusyer? B uem u3Mepsercs sta BennyuHa?

Kakum 006pa3zom MOKHO OIIEeHUTh UCTHUHHOE 3HaueHue u3mepsiemoit Bennuunel? [loctynat [Maycca.

C xakoi 11eNpI0 U KaK CTPOUTCSA THUCTOTpaMMa pacupeaeneHus?

A

Uto xapakTepu3yeT KpuBas pacmnpenelenus ciaydaitnoi omubku? [ToscHUTE MOHATHE «10BEPUTEIbHBIN
HHTEPBAJT OMTHOKNY.

~

Kakas cBsi3b cymecTByeT MeX/y TOBEPUTEIbHON BEPOSTHOCTHIO H YUCIOM U3MEPEHNH?
8.  Jlys 4ero Ha MpakTUKE MCTONb3yeTcs pacnpenenenne CThIONIEHTa U X 2 - pactpeenenne?

Kaxk onpenenstorcst MOrpemHOCTH IPH KOCBEHHBIX U3MepeHuax? Kpurepuit HHYTOKHOCTH MOTPEIIHOCTH.

JlabopaTtopHas pabora Ne 1-2. USMEPEHUE
MOMEHTA MHEPIIMM MAXOBUKA KoHTpoJibHBIE BOIPOCHI:

1. BBIBGI[I/ITe PacHCTHYIO q)OpMyJ'Iy N3 OCHOBHOTI'O 3aKOHA AUHAMHWKHU MOCTYMNATCIBHOTO ABUKCHU
TCa.
2. 3anuimTe OCHOBHOM 3aKOH BpalaTCIIbHOTO ABUKCHHUA U uaﬁTe OIpe€aCJICHUA BCEM BXOAAIIUM B

HETO0 BCIIMYHMHAM.

(O8]

TTomyuuTe pacueTHYIO0 GOPMYITy U3 3aKOHA COXPAHEHUS SHEPTUU MPHU MEXAHUIECKOM JIBUKEHUH.

=

Hapucyiite cmibl, AefiCTByIOmKE HA TPY3, U 3alIMIINTE B BEKTOPHOH (hopMe ypaBHEHHUE €ro
JBO)KECHUS.



5. JlaiiTe onpeneneHnss MOMEHTOB MHEPLIMM MaTEPHUaIbHON TOUKHU U TeJla B LieJIoM. B kakux
€IMHUIIAX OH U3MepAeTCs?

6. 3anummuTe BBIPAXKEHUS JUISl OTEHLUUAIbHOM SHEPTUU I'py3a U KUHETHUECKUX DHEPrHi
MaxoBHKa U rpy3a. [losgcHUTE BXOAAIIME B 9TH BBIPAKECHUS BEJIMYNHBI.

7. YacTHble TPOHM3BOJIHBIC PACYETHON (HOPMYNIBI MO HM3MEPSEMBIM BEIMYMHAM M HX
(bu3n4YecKuil CMBICIL.

JladopaTopnasi padora Ne 1-3.
MNU3MEPEHUE MOAYJSA YINPYIOCTHU CTAJIA

KoHTpoJibHBIE BOPOCHI:

1. B3aumopeiicTBre MoKyl B TBEpAbIX Tellax. PaBHOBECHOE pacCTOsHHUE,
3¢ pexTUBHBINA AMAMETpP U MOTEHIIMATIbHAS SHEPTUs B3aUMO/ICHCTBHSI.
2. OObscHure 3akoH ['yka ¢ TOUKM 3peHMs] B3aUMOJEHCTBUS MOJIEKYI
TBEP/OrO Tella MEX]y COOOM.
3. XapakTepHble YyYaCTKU U OCHOBHBIE IapaMETPhbl IUarpaMMbl PacTsKEHUS-
coKaTus.
4. [Tmoniagka TEKy4eCTH U CAEAYIOLIEE 3a HEM YIPOUHEHUE MaTepHalIa.

Jladoparopnasi padora Ne 1-4.

N3MEPEHHUE YCKOPEHUSA CBOBO/JHOI'O MTAJEHUA C IOMOIbIO
MATEMATHYECKOI'O MASATHUKA

KoHTpoJibHBbIE BOIPOCHI:

1. JlaiiTe onpeneneHue NOHATHS «MAaTEMAaTUYECKUM MaATHUKY. [[py KakuX yCIOBUSAX IIAPUK,
HOJBEIIEHHBIA Ha HUTH, MOXHO CUUTATh MAaTEMaTHUYECKUM MAITHUKOM.

2. IlpuMeHeHHEe OCHOBHOTO 3aKOHA BPAIIATEILHOTO JABMKEHHS MPH TOJTYYEHUU YpaBHEHHS
KoJIeOaHU .

3. T'apmonmueckre M cBOOOJHBIE KoOJeOaHMs. YpaBHEHHE TapMOHHUYECKUX KOJEOAHUH.
I'paduxy rapMOHHYECKOTO ¥ CBOOOIHOTO KOJIEOaHUH.

4. CdopmynupyiiTe BO3MOXKHBIE YCIOBHS Hayana JBUKEHHS MasTHUKA.

[Touemy dopmyina (53) crpaBeuinBa TOJBKO NMPH MAJIBIX KOJeOAHUSIX MaTeMaTH4ecKoro

MasiTHUKA?

hd

Jladoparopnasi padora Ne 1-5.

N3MEPEHUE CKOPOCTH 3BYKA B BO3JAYXE
KoHnTposbHbIe BONIPOCHI:

MexaHHUeCKre BOJTHBI U UX BUIBI.
2. 3anummuTe ypaBHEHHE BOJIHBI U MOSICHUTE BETUYHUHBI, BXOSIIUE B HETO.
3. Hapucyiite rpaduk BoHBI U Tpaduk Konebanuid. B uem cxoacTBO U paznuune rpadukoB
BOJIHBI U KOJIeOaHMit?
UYro Takoe (aza, CKOpOCTh U JJIMHA BOJTHBI?
[Torox sHEpruu (MOLUTHOCTH) BOJHBI M 00bEMHAsI IIOTHOCTH SHEPTHH.
6. VIHTEeHCHBHOCTH BOJIHBI U €€ CBSI3b C MOIIIHOCTBIO BOJIHBI.

JlabopaTopnasi paGora Ne 1-6.

)

i

ONPEAEJIEHUE KOO®PUIIUMEHTA BHYTPEHHEI'O TPEHUSA XKUJIKOCTH I10
METOAY CTOKCA
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KoHTpoJibHbIE BONIPOCHI:
CranuoHapHO€e TeUEHHE XKUIKOCTH, JIMHUM TOKa U TPyOKHU TOKA.
OOBeMHBII pacxo]l )KUJKOCTH M ypaBHEHHE HEPa3pPBIBHOCTH CTPYH.
VYpaBHenue bepHyninu u pu3nYecKuil CMBICI BXOSIIUX B HETO YWIEHOB.
Kak w3meputrs cratuueckoe u JauHamuueckoe Jnapienue? IlpuHuun nedcTBHs
BOJOCTPYHHOTO Hacoca.
JlamunapHoe u TypOysnenTHoe Teuenue. Kpurepuii Peitnonbca.
VYpaBuenne HproToHa ansd BA3KOro TedeHus. DOU3MYECKUM CMBICI BXOIAUIMX B HErO
YJICHOB.
BHayTtpenHee TpeHue (BI3KOCTb) U IPUUMHBI €r0 BOZHUKHOBEHHS.
3anummre ¢opmyiny [lyaszeitsiss, Ha30BUTE BXOJAIINE B HETO YWICHBI.
W3MmeHeHne naBiieHNs KPOBU U CKOPOCTH €€ IIOTOKA Ha Pa3JINYHBIX Y4acTKaX COCYIAUCTON
CUCTEMBI.
CrtpoeHue U NPUHLKI ASHCTBUS cep/La MieKonuTamux. PaboTa 1 MOIIHOCTE cepAla.
XapakTtep ABUKEHUS KPOBU B cOCyaHCTON cucreMe. IlynbcoBast BoiHa.
Meton KanwIIsspHOro BUCKO3uMeTpa U MeTol CTOKca. YpaBHEHHE IBUKEHUS IIApHUKa B
KUIKOCTH.

JlaboparopHasi padora Ne 1-7.

ONPEJAEJIEHUE OTHOLIEHUA Cp/Cy
METOAOM KJVIEMAHA-IE30PMA

KoHTpoJbHbIE BOIPOCHI:
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KNMHETUYECKON TEOPUH.
DKCIepuMEHTaIbHbIC Ta30BbIe 3aKOHBI. [lapamMeTpsl COCTOSHUS UACAIBHOTO rasa.
OO0benuHeHHBIN Ta30BbIN 3aKOH U YpaBHeHHEe MenaeneeBa-Knaneipona.
OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHYIECKON Teopuu U TeopeMa bonpiimana.
BuyTpeHnHsis sHeprus v 3akoHbl J[anbToHa U1 ABOTaIpo.
Cpenusss KBaJpaTH4Has CKOPOCTh TEIUIOBOTO JABMKEHHUS MOJIEKYJI W paclpeeacHue
MOJIEKYII [0 CKOpOCTAM (pacnpeaeneHiue MakcBenna).
DHeprus u TEIIoTa, NEPBOE HAYaI0 TEPMOJIMHAMUKH.
Pabora rasa B pa3nmu4HBIX Mpolieccax.
TennoeMmkocTs ¥ ypaBHeHHE Maiiepa.
3axon [lyaccona u pabora raza B aguabaTHOM Ipoliecce.
[TpuHIMIT U3MEepEHUs TTOCTOSTHHON ainadaThl.

JladopaTopnas padora Ne 1-8.
ONPEAEJEHUE BJIA’)KHOCTH BO3IYXA

KoHTpoJibHBIE BONIPOCHI:

['panuiibl mpuMEHUMOCTH ypaBHeHUs: MenzeneeBa-Knaneiipona. [lonstue s¢dexruBHOrO
JIMaMeTpa MOJIEKYJIbI.

VYpaBuenue Ban-nep-Baanbca. @uznyeckuii CMBICH MONPABOK K AABICHHUIO U 00BEMY.
N3oTepmbl peanbHOro raza. OO0macTH pa3lWYHBIX arperaTHBIX COCTOSIHUM BeIecTBa Ha
nuarpamme P-V.

['paHnnBl MPUMEHMMOCTH ypaBHeHUs BaH-nep-Baanbca M NpuyuHBI, BBI3BIBAIOIINE €TO
OTKJIOHEHUE OT KAHOHMYECKON (hOPMBI.

BiaxHOCTB BO3/1yXa U €€ OCHOBHBIE XapAKTEPUCTHUKHU.

[TpuGops! 17151 U3MEpPEeHUs BIAKHOCTH U MIPUHIUIIBI UX pabOTHI.

YIpyrocts BOASHOTO Napa U €€ 3aBUCUMOCTb OT JIPYTUX MapaMeTPOB BHEIIHEN CPEIbI.



JladopaTopnasi padora Ne 1-9.

ONPEAEJIEHUE KOO®PUIUEHTA ITOBEPXHOCTHOI'O HATSKEHUA
METOIOM OTPBIBA KAIIEJIb

KoHTpoJibHbIE BOIPOCHI:

BuyTpennee (MonekynsipHOE) 1aBieHUE B )KUAKOCTH. [IoBepXHOCTHAS SHEPIHSI MOJIEKYJIbI.
KoadduimeHT moBEepXHOCTHOTO HATSHKCHHSI KHUJIKOCTH U €r0 3aBHCHUMOCTh OT TUIOTHOCTH
JKUJKOCTU U TEMIIEPATYPBHI.
3. JlOonmoJHHTENbHOE [aBJICHHUE B KHUIKOCTH, OOYCIOBJIEHHOE KPUBU3HOW €€ IOBEPXHOCTH.

®opmyna Jlamnaca.
4. Kanumnspueie sisnenus. Bersog popmynsl bopemm-XKiopena.
Meton oTpbiBa Kamnesnb. BeiBog pacuetHoit popmynsl onpenenenus KITH.
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JIABOPATOPHAS PABOTA Ne 2-1

W3MEPEHUE COITPOTUBJIEHUI TPOBOHUKOB
C IOMOIBIO MOCTHUKA YUTCTOHA

KoHnTpoJsbHbIe BONIpPOCHI:

1. Jlatb onpeneneHre OCHOBHBIM TOHSATHUSM: 3JEKTPUYECKUH TOK, CUJIa TOKA, INIOTHOCTh
TOKa. YKa3aTh €IMHULbI U3MepeHus 3TuxX BenuyuH B CH.

2. ChopmynupoBath 3akoH OMa A7 y4acTKa IeTH.

3. UTto Takoe CONpOTHUBIIEHUE NMPOBOJHUKOB, €IWHULBI H3MEPEHHUs, KAKOBa 3aBUCUMOCTD
COIPOTHUBIIEHUS OT TEOMETPUUYECKUX PAa3MEPOB?

4. OOBSCHUTH COMPOTHUBIIEHUE C TOUKHU 3PEHUSI IEKTPOHHON Teopuu?

5. Chopmynuposats npaBuia Kupxropa (oOpaTuTb BHUMaHHME Ha IMPaBUIIA 3HAKOB).

6. Cnenathb BBIBOJ] pacyeTHOM (OPMYIIbI, MCIOJIB3YsI CXEeMY MOCTHKA Y UTCTOHA.

7. 3anucaTb U OOBACHUTH (POPMYJBI Ui BBIYMCICHUS CONPOTUBIICHUS MPOBOJHHUKOB,
COEIMHEHHBIX: MOCJIEI0BaTENbHO; MapajlIeIbHO.

JIABOPATOPHAS PABOTA Ne 2-3

I'PAAYUPOBKA I'AJIbBAHOMETPA

KoHTpoJibHBIE BONIPOCHI:
1. CymHocTs MeTOZa rpalyipOBaHus TaJbBaHOMETPA.
2. llena nmeneHuss M YyBCTBUTEIBHOCTh M3MEPUTEIBHBIX MPUOOPOB (CM.BBEIICHNUE).
3. IlpaBuna Kupxroda.
4. YkazaB B cxeme (puc.l) apyrue HampaBJICHHs TOKOB HAaNUCaTh CUCTEMY YpaBHEHUH,
coryiacHo npaBuiaM Kupxroga.
5. IlocTpoeHue rpaayupoOBOYHbIX IPaUKOB.

JIABOPATOPHAS PABOTA Ne 2-4

N3YYEHUE PABOTHI IOJYINPOBOIHUKOBOI'O IUOJA



KoHTpoJsbHbIE BONIPOCHI:
1. KakoBO OCHOBHOE coAepKaHUE 30HHOW TEOPUH MPOBOAUMOCTH?
2. Yro Takoe coOCTBEHHAsI TPOBOAUMOCTH MOIYITPOBOIHHKOB?
3. KakoB mMexaHu3M JbIpoyHOi mpoBoauMocTu? Kak oOBsSCHUTH BO3HUKHOBEHHE JBIPOK B
KpUCTAJUIE C TOYKH 3PEHUS 30HHOU CTPYKTYpbI?
4. OOBSICHUTH MEXaHU3M IIPUMECHOI MPOBOJUMOCTH B MOTYIIPOBOTHUKAX.
5. OOBSICHUTH MPUHIUII PAOOTHI P - N - IEPEXO/a.
6. Uem oOycnoBneH auddy3MOHHBIN TOK Yepe3 pP- N - epexo’?
7. Onucarb NMPOUECCHl, MPOUCXOMASAIIME B P- N - TEPEeXoie MpU NPsIMOM U MPU 0OpaTHOM
BKJIFOUEHUH TOKA.
8. KakoBbl nmpenmMyIiecTBa moJiyipoBOJHUKOBBIX JUOI0B IIEPe/l JaMIOBBIM?
9. Onucarb yCTpOHCTBO CEJICHOBOTO JMOJA U IMIPUHIIUI ACHCTBHUS.
10. M300pa3uTh BOIBTAMIEPHYIO XapaKTEPUCTHKY.
11. YUem oTnau4aroTCs MOJYNPOBOJHUKH OT METAUIOB M JUAJIEKTPUKOB IO CBOUM
ANEKTPUUYECKUM CBOMCTBAM?
12. Uto Ha3biBaeTcs KO3 (PUIIMEHTOM BBITPSIMIICHUS.

JIABOPATOPHAS PABOTA Ne 2-5

N3MEPEHUE UHAYKIIUU MATTHUTHOI'O ITOJIAA COJIEHOU A
KoHTpoJibHBIE BONIPOCHI:
1. YTo Takoe MarHUTHOE I0Ji€, KOTJa OHO BO3HMKAET, KAaK €ro MOXXHO OOHAPYXKHUThH?
2. Uro Takoe BEKTOp MarHUTHON MHAYKUMHU? Kakoil 3aKOH HCIIOJIb3YeTCs AJIs ONpeesieHus
BEJIMYMHBI MArHUTHON MHAYKIMN? OnpenenuTs pasMepHOCT MATHUTHOW MHAYKIIAHN TOJIS.
3. OcobeHHOCTh MarHUTHBIX NoJel. Kakue mosist Ha3pIBatoTCsl BUXPEBBIMU?
4. Yemy paBeH MarHUTHbIA MOMEHT PAMKHU C TOKOM?
5. Uemy paBeH MEXaHUYECKUH MOMEHT, JEHCTBYIOIIMHA HA PaMKy C TOKOM B OJHOPOIHOM
MarHMTHOM TIIOJI€.
6. Ilouemy M3MEHUTCS MEPUOJ KOJIeOaHUs CTPEIKU IPY U3MEHEHUM HaIlpaBJIEHHs TOKa Ha
[IPOTHUBOIIOJIOKHOE.
7. BeiBecTr pacueTHYIO (popMyITy IS OTIpEIeICHNsI MarHUTHOW MHIYKIIUH TIOJISt COJICHOM 1A
B..
8. Kak n3MeHHUTCs MarHUTHOE T10JI€ COJIEHOM/1a TPU YBEJIUYEHUH TOKa?

JIABOPATOPHAS PABOTA Ne 2-6

OIPEJEJIEHUE TOPU30OHTAJIbBHOM COCTABJSAIONIEN
BEKTOPA NTHAYKIUU MAT'HUTHOI'O 110JI51 3BEMJIN

KoHTpoJsbHbIE BONIPOCHI:
1. HazoBUTE OCHOBHBIE MTApAMETPhI 36MHOT'O MarHeTU3Ma.
2. C ueM CBS3aHO BO3HHUKHOBEHHE MarHuTHoro mons 3emin? KakoBo BiusHHE
MAarHUTHOTO TTOJIs1 3EMJIM Ha KUBOTHBIN M pACTUTENbHBINA MUP.
3. Kak cxemaTtudecku n3obpaxkaetcsi MarHuTHoOe noJie? Ero ocoOeHHOCTS.
4. ChopmymupoBath 3akoH buo-Capapa-Jlamaca W 3amucaTh €ro MaTeMaTHYECKOE
BBIPAKEHHUE.
5. Ilone3ysice 3akoHOM buo-CaBapa-Jlamtaca, HalWTH MHAYKLIHIO B LIEHTPE KPYTOBOIO
TOKA.
6. O0bscHUTE YCTPONUCTBO U MPUHIIHUI JIEHCTBUS TAHTE€HC-TaIbBaHOMETpA.
7. KakoBa CyIIHOCTh METOJa HM3MEPEHUsI TOPU30HTAIBHOW COCTaBIIAIONIEH BEKTOpa
WHIYKIIMA MarHUTHOTO TOJIst 3eMutn?
8. Kakue nosist BO3A€MCTBYIOT HAa MAarHUTHYIO CTPEJIKY BO BpeMs OIbITa?



9. IloueMy cieayeT OpUEHTUPOBATh KATYIIKYy TaHT€HC-TaJIbBAHOMETpPA B HaIlpaBJICHUU
MarHMTHOTO MEpUUAHA.
10. KakoBa 3aKOHOMEPHOCTb, COIJIACHO KOTOPOM OIPEACISAIOT TIOPU30HTAIBHYIO
COCTaBJIAIOIIME UHAYKLIUU T€OMarHUTHOTO 1OJIs?
JIABOPATOPHAS PABOTA Ne 2-7

MN3YYEHME LHEIIX IEPEMEHHOI'O TOKA
KoHTpoJibHBIE BOPOCHI:

. B gem 3akmrogaercs siBieHUE 3JIEKTPOMAarHUTHON MHIYKIIUH.
. 3anucath 3akoH Dapajies 111 NEKTPOMArHUTHON MHIYKIIMHU. YUTO TaKO€ MarHUTHBINA MOTOK?
. Chopmynuposats npaBuio JleHma.
. MakcBeIoBcKasi TPAaKTOBKA SBJICHHS DJICKTPOMAarHUTHOW MHIYKIIUH.
. B 9em paznuune noTeHIHaIbHBIX H BUXPEBBIX MTOJICH.
. [IpuHIIUIT yCTpOHCTBA rEeHEPATOPOB IIEPEMEHHOTO TOKA.
. Uto Takoe 3 PeKTHBHBII TOK 1 3(PPEKTUBHOE HAMIPSKEHUE.
. B yem 3akmtouaercs siBlneHue CaMOMHIAYKIIMH?

9. YUemy paBna DJ1C camonHAYKIINH?

10. YUro Takoe MHAYKTUBHOCTh, KOHTYpa M KakoBa €IUHUIA U3MEPEHUS UHAYKTUBHOCTH B
cucrteme CH1?

11. Yto Takoe MHAYKTHUBHOE compoTuBieHue? UYUemy paBHO HWHAYKTUBHOE CONPOTUBIICHUE
KaTyILKHU?

12. B ueM paznuuue aKkTUBHOTO U UHIAYKTUBHOT'O COTIPOTHUBIICHUS?

13. Yemy paBHO ITOJIHOE COIIPOTUBJIEHUE KATYIIKHU?

14. Tloyuemy MHAYKTUBHOCTH KaTYIIKU C CEpACUYHUKOM Ooubie, yeMm 0e3 cepaeyHuka’?

15. TlocTpouTh BEKTOPHYIO JuarpaMmy JMJis Cjiaydas  IOCJEAOBATEIIbHOTO COCAMHEHUS
AKTUBHOTO M MHIYKTUBHOTO COMPOTHBICHUN.

16. Yto Takoe "TpeyroiabHUK CONPOTUBICHUMN".

17. Yto Takoe K03 PHUIIHEHT MOIIIHOCTH.

03O\ LN kW~

JIABOPATOPHAS PABOTA Ne 2-8
U3YUEHUE YCTPOHMCTBA U PABOTHI TPAHC®OPMATOPA

KoHTpoJsbHbBIE BONIPOCHI:
. ChopmynupoBaTh 3aKOH IEKTPOMArHUTHON UHIYKITUH.
. B ueM cymHoOCTb sIBI€HHS CAMOMHAYKIMH U B3aUMHON MHTKIIHUH.
. Uemy pasna 2./1.C. camounykiun?
. Yo Takoe renpu?
. O0BsicHUTH paboTy TpaHchopmarTopa.
. Kak yMeHbIIUTE OTEpH 3HEPTUM B TpaHchopmaropax?
. Kak onpenensiercst MOIIIHOCTH B IIETTH IEPEMEHHOTO TOKa?
. Uem o0ObscHSIETCS CABUT (a3 MEXAYy TOKOM U HanpspkeHuem?

O JIN N W~

JIABOPATOPHAS PABOTA Ne 2-9

UCCJEIOBAHME 3JIEKTPOMATHUTHBIX KOJJEBAHUM
B PEAJIBHOM KOJIEBATEJIbBHOM KOHTYPE.

KoHTpoJibHBIE BONIPOCHI:
1. Kak Bo3HHKaIOT CBOOOAHBIE KONIEOaHUS B KOHTYpe?
2. Hammucats popmyny TomcoHa U OOBSICHUTH €€ GU3HUECKUN CMBICI.
3. BeiBecTH ypaBHEHHE 3aTyXalOMIUX KoJeOaHUI KOHTYpA.



4. Kak nu3MeHsieTcs aMIUTUTY/a 3aTyXaroIuX KoiaeOaHmii?
5. Yrto Ha3pIBaeTCA JOTapu(PMHUICCKUM JCKPEMEHTOM 3aTyXaHHsI?
6. [Ipu kakux yclIOBUSIX YCTaHABJIMBAETCS allE€PUOAUUECKUI PEXXUM B KOHTYpe?

JIABOPATOPHAS PABOTA Ne 3 -1

KoHTpoJibHbIE BONIPOCHI:
1. Uto Ha3bIBaeTCsl CBETOBHIM IOTOKOM, CHUJIOW CBETa, OCBEIIEHHOCTHIO, SPKOCTHIO,
CBETUMOCTBHIO?
2. Pacckazarb o npuHuume GoToMeTpuUH.
3. Ilpu KakuxX YCJIOBUSAX 3aKOH pPAaBEHCTBA OCBEIICHHOCTEH (0OpaTHBIX KBaJpaTOB)
BBITOJIHSETCS CTPOro?
4. Yto Takoe yAelibHasi MOIIHOCTh U TTOYEMY OHA 3aBUCHUT OT TEMIEpaTypbl UICTOYHUKA?

JIABOPATOPHAS PABOTA Ne 3 -2

OIIPEAEJIEHME ITIOKA3ATEJIA IPEJTOMJIEHUA U KOHIEHTPAIIUU
PACTBOPA CAXAPA PEOPAKTOMETPOM.

KoHTpoJibHBbIE BOPOCHI:
1. ChopmynrpoBaTh 3aKOHBI OTPAKEHHS U TIPEIIOMIICHHSI CBETA.
2. IlosicHUTH (prU3MUYECKUI CMBICH MTOKA3aTeNs MPEJIOMIICHHS.
3. IlosicHUTD sIBJIEHUE MOJHOIO BHYTPEHHETO OTPAKEHUSI.
4. B yeM cOCTOUT NMPUHIMIT OOPATUMOCTH CBETOBBIX JTy4deH.
5. HauepTuth X0 JIy4ei B OCBETUTENBHOM IPU3ME U U3MEPUTEIBLHOM IIPU3ME, €CIIM MEXKIY
HUMHU PACIOJIOKEH CIION KUJIKOCTH.

JIABOPATOPHAS PABOTA Ne3 -3

ONPEAEJIEHUME JJIMHBI CBETQBOfI BOJIHBI ITPU ITOMOILIA
JANPPAKIIMOHHOU PEHIETKH.

KoHnTpoJsbHbIe BONpPOCHI:

1. JlaiiTe onpeneneHns UHTEpPEepeHINN U TUPPAKLINH.

2. B yem 3akmtouaercs npuHuun [ roiirenca-®Openens?

3. Pacckaxute o pacuere Audpakiuu no Merony 30H Openenn.

4. Pacckaxutre o audpaknuu Ha Imend. Yem oriaudaercs Audpaxkius cBeTa Ha
TU(PPaKLMOHHON peleTke OT AUPpaKIUK Ha e ?

5. Kak MOXHO OOBSICHUTB TOJIYy0OM IIBET HEOa U )KEJITOBATHIN OTTEHOK COJTHEUHOTO JIUCKa?

6. Kak MO’XHO OOBSICHATH BOSHUKHOBEHHE Palyru?

JIABOPATOPHAS PABOTA Ne 3 -4

ONPEAEJIEHUE KOHHEHTPAIIUU PACTBOPOB IIPH ITOMOIIIN
HOJIAPUMETPA.

KoHTpoJibHBIE BONIPOCHI:
Kakoli cBeT Ha3pIBaeTCA MJIOCKONOJISPU30BAHHBIM U €CTECTBEHHBIM?
Jaiite onpenenenre NOHATUN: TIIOCKOCTh KOJIEOaHUH U MIIOCKOCTh MOJSPU3ALIHH.
B uem cocTout aHM30TpONUS KPUCTAIUIOB?
OObsicHUTE SIBJICHUE JIBOIHOTO JTy4YenpeIoMIICHHUSI.
Pacckaxure 00 ycTpoHCTBE MOJISIPUMETPA.

el



6. O0BsICHUTE METOJ BPALICHHS IUIOCKOCTH MOJISIPU3AIINN IPH ONPEJICICHUH KOHIICHTPAIIHH PACTBOPOB.

JIABOPATOPHAS PABOTA Ne 3-5 U3YUEHUE BOJIbT-AMIIEPHOM XAPAKTEPUCTUKU
BAKYYMHOI'O ®OTO3JIEMEHTA

KoHTposbHBIE BOITPOCHL:
Uznoxwute cyTh siBiaenus Gorosddexra.
HazoBute ocHOBHEIE 3aKOHBI (HOTOIPPEKTA.
Hanumure u 00bscHUTE ypaBHeHHE A.DHHIITEHHA.
Yro takoe "kpacHas" rpanuna ¢porosddexra.
UT0 Takoe 3amuparoIIi ITOTEHIIHAa?
PacckaxuTe 00 ycTpoiicTBe BaKyyMHOTro (poTO3IeMEHTa.
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JIABOPATOPHA PABOTA Ne 3 - 6

OITPEJIEJIEHUE ITOCTOSSHHOM CTE®AHA - BOJIBLIMAHA ITPU ITOMOIIY OIITUYECKOT'O
[TMPOMETPA.

KoHTposbHBIE BOIIPOCH!:

1. HazoBuTe XapakTepuUCTHKH U3ITydaTeIbHOH U IMOTIIOMATEIbHOM CIIOCOOHOCTEH TN U TaliTe UX
OTIpeIcTIeHUSI.

2. HatiTe ompenencarne abCOTIOTHO YEPHOTO TeIa.

3. CdopmynupyiiTe 3aKOH TEIDIOBOTO paBHOBecHs Tex Kupxroda.

4. Kak cBs3anbl Mexay co0oif MOHOXpoMaTHYeCKas WHTCHCHBHOCTb M3JIyUYEHHUS M IIOJIHAS
WHTCHCHBHOCTH M3JIy4eHHS abcomoTHO yepHoro Ttena? Chopmymnupyiite 3akon Credana - bonsrmana.

5. VYkaxxuTe Ha OCHOBHBIE CBOWCTBA MHTEHCUBHOCTH a0COIIOTHO uepHoro Tena. Chopmynupyere

3aKoHbI BuHa.
6. UeM oTauyaeTcs U3JIydeHUE HEUEPHBIX TENl OT U3JIy4deHHUs a0COJIOTHO YePHOTO Tena?

3.4 KOMIIJIEKT PASHOYPOBHEBBIX TECTOB

BAPUAHT-1

Bapuanr 1 (Mexanuka)

YpoBeHb «3HATHY:
1. . B KakoMm U3 HUKENPUBEAECHHBIX COOTHOLIEHUNH HAXOAATCSI CKOPOCTHU TeJl, YKa3aHHBIX Ha PUCYHKaX,

€CJIM IBUIKCHUEC TECJ MMPOUCXOIUT C IMOCTOSIHHOM CKOPOCTBIO IPpU OHHHaKOBOﬁ



MOIITHOCTH DTHUX CHUI?

e

j

« |
D

A) vi>v2>v3
B) vi<wva<vs
C) va<vi<vs
D) v2>vi>v3
2. CKOJIbKO 3HAYEHUN MOMEHTa MHEPIIUU MOKET UMETh JJAHHOE TEJI0?
A)l
B)2
O3
D) muo:xecBO
3. Kakoe u3 npuBea€HHBIX HUXKE YPABHEHHI BpaIllaTeIbHOTO JBMKEHHU Teja 3alMCaHO0 HEBEPHO
(M-momeHT cuibl, L-MoMeHT umitynbca, [-MomeHT unepiuu, E-BpaimarenbHas sHeprus):
A)M = I(dw/dt)
B)dL/dt=M
OL=Ilo
D) E = Pw/2
4. 155t TOpU30HTAIBHON TPYOKH TOKa ypaBHeHHe bepHyin nmeer Bu:
2

A) o const
2

2

B) Eid— pgh = const

2
o) QLA
2

2

D) p; + p = const

5. . Kakoit u3 HnxenpuBeIeHHbIX IPpahuKOB OTPaXxaeT 3aBUCUMOCTb 'MJIPABIMYECKOT0 JaBJIECHUS
OT INIyOUHBI IOTPYKEeHUA?

P [P [P ' [P
A) h B) h ) h D) h



6. Ha pucyHke nokasaHa 3aBUCMMOCTb CHIIBI ApxuMesa A TpEX Tell OT UX IJIOTHOCTU. B kakoM
U3 HIDKEIPUBEIECHHBIX COOTHOLICHUN HAaXOIATCsI 0ObEMBI ATUX TEN?

F
4 a

Vi
Vi

0 *

A) Vi>V2>V3
B) Vi>V3>V:
C) Vi<Va< V3
D) Vi=V2=V3

7. . MaremMaTHueCKUIl MasTHUK COBEpIIAET MaJible KosebaHusa. Maccy MasiTHUKA yBEJTUYMIH B 3
pa3a. Kak usmenurcs nepuoj kojaedaHuii MasiTHUKA?

A) He MIBMEHUTCS

B) yBennuutcs B 3 pasza

C) ymenbmutcs B 3 pasza

D) yBenuuures B 2 pasa

8. 3a Bpemst 4/3 ceKyHIbI BOJTHA PACIPOCTPAHIIIACH HA PACCTOSIHHSI PABHOE JIBYM JTHHAM
BOJIHBL. ONpeIeTUTh YaCcTOTY KOJIeOaHH TaHHOW BOJIHBI.

A) 1T

B) 1,5T'n

C) 2Ig

D) 2,5Tn

9. . MarepuaJibHas TOYKa COBEPIIACT TAPMOHUICCKUE KOJICOAHMSI 110 3aKOHY:

-
x= 0,9005[%3 L

4 ] . Ee nepuoj xoneOaHus (B CEK) paBeH ...
A) 3;

B) 3/2;

C) n/4,

D) 3/2n

10. Kakas Touka quarpammbl 3aBUCUMOCTH CUJIBI ApXHMe/a OT o0beMa Tejia MOrpyKEHHOTO B
KHUAKOCTb, COOTBETCTBYET KMJIKOCTH C MAKCUMAJIBHOM IJIOTHOCTHIO?

ni
¢ o
o5
o2 ol
O >V
A1
B)2

c)3



D) 4

Yposenv « Y memuy:

1. JIBrokeHHs IBYX TEJI 3a/1af0TCS YPaBHECHUSIMU

x =-1+2t(m)

y=1+1,5t(m)

OrnpeaenuTb pacCTOSTHUE MEXKTY HUMU Yepe3 JABE CEKYH/bI.
A) 2wm

B) 3m

C) 4m

D) Sm

2. OnpenenuTh MyTh CBOOOIHO MAAIOIETO TeJa B IMSTYIO CEKYHITY.
A)125m

B)45wm

C) 100 m

D)65wm

3. Ha cKoJIbKO MpOLIEHTOB U3MEHHUTCS BpEeMs aIeHUs] CBOOOIHO MMAJIAf0IEero Teja, €CIIU BBICOTY
C KOTOPOM OHO IaJaeT yBEJIUUYUTh B 4 paza?

A) Yeennuurcs Ha 300%.

B) Ymenbmutcs Ha 300%.

C) YBeauuutcs Ha 200%.

E) YBenuuurcs na 100%.

4. ABTOMHCIICKTOP YCTaHOBHJI, YTO CJIE/I OT TOPMOXKCHHUSI aBTOMOOWIIS Ha ac(haibTOBOU J0pOTre
paBeH 40 M. C KaKoil CKOPOCTHIO €XaJl aBTOMOOWIIb, €CJIi KO (UIIUEHT TPEHUS KoJiec 00
acdanst 0,57

A)20 xm/c

B)20 m/c

)30 m/c

D)0 xm/g

5. KOOp,Z[I/IHaTa TCJIa UBMCHACTCA 10 3aKOHY:

X=2t2-4+4t(m)

OHpeI[eJ'II/ITB N3MCHCHHEC UMITYJIbCA TCJIa MAaccou 2Kr qcpe3 ABC CCKYH/bI.
A) 16Hc

B) 8Hc

C) 24Hc

D) 4Hc

6. . Kak n3mMeHuTcs cuiia rpaBUTallMOHHOIO B3aMMOACHCTBHSI MEXKAY ABYMs 1IapaMH, €CIIN
Maccy OJIHOTO M3 Tell yMEHbIIUTh Ha 82%, Maccy BTOPOro Tella yBeWYHTh B 2 pa3a, a
paccTosiHuE MEXy HUMHU yBenIn4uTh Ha 20%7?

A) VYBenuuwures B 7,2 pasa.

B) Ywmenbmures B 7,2 pa3sa.

C) YMenbmuTes B 4 pa3a

D) VBenuuurcs B 4 paza.



7. . Ha pucyHke nokaszaHa 3aBUCUMOCTb CHJIBI ApXUMeJa 7S TPEX Te OT UX IUNIOTHOCTU. B
KaKOM M3 HUXKETIPUBEICHHBIX COOTHOIIEHUI HaX0AATCs 00bEMBI 3TUX Te?

F
4 a

Vi
Vi

0 *

A) Vi>V2>V3
B) Vi>V3>V:2
C) Vi<Va< V3
D) Vi=V2=V3
8. Onpenennre nepuo ] PU3NUECKOr0 MasgiTHUKA, €CJIM MOMEHT MHEPIMH MasTHUKA pasen 1 H

M
M%, Macca MasTHUKA paBHa 0,1 kxr. JlnnHa MasTHUKA | M. (g= 10—)
c

A) 6,28 ¢

B) 6,28 mc
C) 12,56 ¢
D) 12,56 mc

9. JlnuHa BOJIHBI B IIEPBOM cpeie 2 M, a IpU IEPEX0/ie BO BTOPYIO CPely CTaHOBUTCS paBHOM 3
M, Kak oTiingarcst 4acToThl KoJIeOaHUM 3TUX BOJIH B 3TUX cpeaax?

A) B nepBoii cpeze B 6 pa3 Ooibliie, 4eM BO BTOPOH.

B) B nepBoii cpene B 6 pa3 MeHslle 4eM Ba BTOPOM.

C) B nepsoii cpese B 1,5 pa3 6oJibliie, 4eM BO BTOPOii.

D) B nepsoii cpene B 1,5 pa3 mensie, 4em BO BTOPOH.

10. .OnpenenuTh ATUHY BOJHBI, eciu 32 10 monHbIX KojaebaHui BOJIHA PacpOCTPaHUIIACh HA

30 m.

A) 10 c™m

B) 30 cm

C) 300 cm

D) 3cm

Teno ckareiBaeTcsi 0€3 HAYaTbHOM CKOPOCTH HMX TOYKH A 10 BHYTPEHHEH MOBEPXHOCTHU
BepTUKAIbHOU Tmomychepbl. He yuuThiBass TpeHHS OMNpENeIuTh, KaK HAMpaBJICHO IOJIHOE
yckopenue B Touke C?

A1
B)2
0)3
D)4



YpoBenb «BJyagerby:

1. JIuneitHas CKOPOCTh TOYECK 000/1a Bpamaromerocs koieca papaa 50 cM/c, a muHeitHas
CKOPOCTh €r0 TOYEK, HaXOAIIMXCs Ha 3 cM OJmke K ocu BpaieHus, paBHa 40 cm/c.
Ornpenenure paauyc (B cM) Kojeca.

A)S

B) 10

)15

D) 20

2. Koopaunara Tena U3MeHsIeTcs 110 3aKOHY:

X=2t2-4+4t(m)

Onpenenutb U3MEHEHHUE UMITYJIbCa TEJIa MAcCOi 2K Yepe3 JBE CEKYH/IbI.
A) 16Hc

B) 8Hc

C) 24Hc

D) 4Hc

3. Kakyto paboTy HE00X0IMMO COBEPIIUTH, YTOOBI T€JI0 MACCOW 2KT IPHU TIOMOIIU MTPYKHHBI,
#KecTKocTh KoTopoil 100H/M, paBHOMEpHO MOIHATE Ha BhICOTY 2 MeTpa? ( B HauanpHOM
COCTOSIHUM MpY’KHHA HE lehopMUpOBaHa. )

A) -42]1x

B) 42/1:x

C) -240dx

D) 240dx

4. Teno 0THOBPEMEHHO Y4aCTBYET B MOCTYNATEIbHOM U BpalllaTeIbHOM JIBHKEHUAX. Onpeaenure
KMHETUYECKYIO YHEPTUIO TEJa, €CJIM KUHETUYECKasl DHEPIrus NOCTYNAaTENbHOIO ABUKCHUSI PaBHA

100 JIx, MomeHT uHepiuu Tena 5 H M? 1 0OHO BpamiaeTcsl ¢ yrIIoBOH CKOPOCTHIO 2 ﬂa.
C

A) 90 JIx

B) 100 Ix

O) 110 dx

D) 120 Ox

5. . Ha KOHIIe HEBECOMOTO CTEPXKHS JJIUHBI [ IPUKPEIIEH CILIOMIHON JUCK paauyca R U Macchl
m. Onpenenutsb nepuo 7' ManbIx KoueOaHuil CTepXKHS ¢ AUCKOM OTHOCHUTENIBHO TOYKHU I0JIBECA,
€CJIU JUCK MOYKET CBOOOIHO BPAIIATHECA BOKPYT OCH, IIPOXOAAILEH Yepe3 ero LEeHTP.

I ©




A) T= 2n-\/1/mgl, rae I = mI>+mR?/2 - MOMEeHT uHepIuH JUCKa OTHOCUTEIBHO TOUKH MOJIBECA.
B) T= 27t~\/l/g, COBIIAJA€T C NMEPUOAOM KOJIeOAHUI MATEMATHYECKOI0 MASITHUKA.

OT= 2n~\/I/mg1, rre I = mR?/2 - MOMEHT uHepIH FCKa OTHOCHTEIBHO LIEHTPa Macc.

D) T = 2n-V(1*+R?)/gl

6. Onpenenure nepuos Gpuanveckoro MasiTHUKA, €CIIM MOMEHT MHEpLUU MasiTHUKa paBeH 1 H

M
M2, Macca masiTHEKA paBHa 0,1 xr. Jlnuna mastauka 1 M. (g= 10—)
c

A) 6,28 ¢

B) 6,28 mc
C)12,56¢
D) 12,56 mc

7.Ha pucyHke noka3aHa 3aBUCUMOCTD JUIMHBI BOJHBI OT YaCTOThI KOJeOaHUM A Tpex
pa3IMYHBIX BOJH. B KakoM 13 HMKENPUBEACHHBIX COOTHOIICHUI HAXOASATCS CKOPOCTH UX
pacmpocTpaHeHus?

WA

0

| ()

() ]
u

A) Vi>Va>V3

B) Vi>Vi>V2

C) Vi<Va<V3
D) V3=V=V)

8. JlmmHa BOJIHBI B IEPBOM cpejie 2 M, a IPH NepeXoie BO BTOPYIO CPey CTAHOBUTCS paBHOM 3
M, Kak oTnmgarcst 4acToThl KoJIeOaHui 3TUX BOJIH B 3TUX cpeaax?

A) B nepBoii cpeze B 6 pa3 Oosibliie, 4eM BO BTOPOH.

B) B nepsoii cpene B 6 pa3 MeHsIIE 4YEM Ba BTOPOH.

C) B nepsoii cpese B 1,5 pa3 6oJibliie, 4eM BO BTOPOii.

D) B nepsoii cpene B 1,5 pa3 mensiie, 4em BO BTOPOH.

9. . lllapuk, MpUKpEIUIEHHBIN K MPYXHUHE U HACA)KEHHBIH HAa TOPU30HTAIbHYIO HAIIPABJISIOIIYIO,
COBEpIUIaeT rapMOHUYECKHE KOJIEeOaHUs.
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Ha rpaduke npencrapineHa 3aBUCUMOCTb MPOEKIMU CHITBI YIIPYTOCTH MPY>KUHBI HA
HOJIOKHUTEIBHOE HaIlPaBICHUE ocu X OT KOOPJAMHATHI apuka. PaboTa cusl ynpyroctu (B MIIK)
IIpY CMELICHUHM LIapUKa U3 MOJI0KEHUs A B onoxenue B cocrasiser ...

A) 0;

B) -40;

C) 40;

D) 80.

10. CxknaapIBatoTCs B TAPMOHUYECKUX KOJICOAHUS OTHOTO HAMPABIICHUS C OJIMHAKOBBIMU
4acTOTaMH M paBHBIMH aMILIUTYAamMu Ao. [Ipu pasHoctu da3 A = /2 amiuatyna
PE3yJIbTUPYIOIIETO KOoJIeOaHuUs paBHA ...

A) Ao\2;

B) 0;

C) AoV3;

D) 2A0

Bapuant 2 (MosekyasipHasi Gu3nka U TepMOIMHAMMKA)

YpoBeHb «3HATHY:

1. Ha pucynke moka3zansl rpadiKy 3aBUCUMOCTH JaBJICHUN UICANBHBIX Ta30B OT X CpEeIHEH
KBaJIpaTUYECKON CKOPOCTH. Y UUTHIBAsI, YTO MACChl ra30B OJMHAKOBBI, YCTAHOBUTH B KAKOM U3
HUKETPUBECHHBIX COOTHOIIEHUHN, HAXOAATCS 3aHNMaeMble UMU OOBEMBI.

W F

V;

¥

A) Vi=V2=V;
B) Va>V,>V;,
C) V3<Va<V)
D) Vi< Vi< Va.

2. DPpeKTUBHBIN TUaMETP MOJIEKYJIbI 3aBUCUT
A) ot oOBema raza

B) ot naBnenus raza

C) ot o6bemMa U TemIepatypsl

D) ot Temneparypsl

3. Kak 3aBUCHUT BA3KOCTB KUJAKOCTH OT TEMIIEPATYyphI?
A) c1abo 3aBUCUT OT TeMIepaTypbl

B) nuHeliHO BO3pacTaeT ¢ poCTOM TeMIepaTypbl

C) 3KCIIOHEHLMAIBHO MA/1aeT C POCTOM TEMIIEPATyphl
D) Bo3pacraer B crenenu 1/2 ¢ pocToM TeminepaTypbl

4. . Kotopas u3 COOTHOLIEHUH sABIsieTCS 3aKOHOM Dypbe?



ATAt

A)AQ =— AS
)AQ ZAX

ATAS

B) AQ=—y At

Ax
C) AQ =—y— ASAr
) AQ ZAT

AT
D) AQ =—y —— ASAt
) AQ X

5. Ha nanHoil muarpaMmMe nokasaHa 3aBUCMMOCTb Pa0OT TEIUIOBBIX ABUraTeNe OT KOJIMYECTBA
coO0IEHHOTO UM TertoThl. Kakas U3 Touek, Ha TaHHOMW AnarpaMme COOTBETCTBYET
MuHuManbHoMy KIIJ[?

A A
e *3
5
ol od
0 "‘Q
A) 1
B) 2
O 3
D) 4

6. YpaBuenue Ban-nep-Baansca ais MoJis Taza uMeeT BUT

A) (p+—5)V, ~b)=RT
127

m

B) <p+£)<vm —b)=RT

m

C) (p+)(V, ~b) =RT

m

D) (p+ )V, ~vb) = RT

m

7. Kakoro tumna Kpucrasia He CyIiecTByeT?
A) UOHHBIH
B) aromubIit
C) MonexynsapHbIi
D) Bce cymecTBy10OT

8. BHYTpeHHHH OHCPIrusa MOJId TBEPAOTO TCJIa paBHA

A) U, =RT
B) U, =2RT
C) U, =3RT

D) U, =4RT



9. . Ha pucynke npejacrapiieH rpapuk 3aBUCUMOCTH padOT TpEX HIealbHBIX ra30B B
3aBHCUMOCTH OT MX MaccChl, P U300apHOM HarpeBaHUU UX Ha OJIHY U Ty ke TeMiieparypy. B
KaKOM M3 HIKEMTPUBEAEHHBIX COOTHOUICHUN HAXOATCA MEXKIY COO0M MOJISIPHBIE MAaCChl ATHX

ILA

A) M2 >M3>Ml
B) M2 <M3 <Ml
C) M2 >M3>Ml
D) Hexab3s onpeneauTb

10. P, .V =VvRT -ypaBHenue ocMoca. Kakoe U3 yTBEp:KICHUH SABJISAECTCS HEBEPHBIM?
A) V — 00bEM pacTBOpa

B) v- uncio mosneit MoseKys pacTBOPEHHOTO BEIIECTBA

C) Poc — ocMOTHYECKOE JaBIICHUE

D) v- unciio MoJieii MoJsIeKyJI pacTBoOpa

Yposenv « Ymemoy:

1. 15-10% MoneKys HEKOTOPOTO ra3a UMEIOT Maccy 5 T. OnpeieuTh MOISIPHYIO MacCy 9TOro
rasa.

A) 0,01 xr/monb

B) 0,02 xr/moinb

C) 3,5 kr/monb

D) 0,002 kr/moanb

2. MonsipHyt0 Maccy UJ1eabHOTO Ta3a YBEIMUWIM B 2 pa3a, a TEMIepaTypy YMEHBIIUIIHU B 8 pas.
HanOonee BeposiTHast CKOPOCTb ra3a

A) YBenuuures B 2 paza

B) YMensbmuTcs B 3 pasza

C) YBenuuutca B 3 pasa

D) Ymenbmurcs B 4 pa3a

3. Bo cKkOJIBKO pa3 yBenMUniIach CPEAHsSI KHHETHUECKAsl SHEPTUS MOJIEKYJI I'a3a MPU yBEIUUEHUH
abcooTHOM TeMrepaTypsl Ha 20% ?

A) YBeanuniacs B 1,2 pasa

B) VBenmuuunace B 0,2 pasza

C) He nu3menunace

/1) Henb3s onpenenuts, T.K. HE yKa3aHO KaKo ras.

4. KakoBa moHasi KHHETHYeCKast SHEPTHs MOCTYMATeIbHOTO ABMKEHUS 2 MOJIb UCaThbHOTO Ta3a
npu temneparype 27 °C?
A) 13226 [Ix



B) 5800 [k
C) 2748 Jix
D) 7479 [Tk

5. Uemy paBHO 3D PEKTUBHBIN TUAMETP MOJIEKYJIBI, €CIH CPEIHEE YHCIO CTOJIKHOBEHHN

M
monekyin pasHo 10719 ¢!, Cpennsis ckopocts Monekyn 500 — , koHueHTpanus Monekyn 2,7 -10°
c

M3,
A) 01-10° m
B) 0,2-10”° m
C) 0,3-10° m

D) 0,3-10° m

6. Kakoit u3 HrKenpuBeAEHHBIX BEJIMYMH COOTBETCTBYET BBHIPAKECHHUE:

PVEN,AT
4

Ine: # - motHOCTh; V- 00B6M; k- mocTosiHHas Bonmbimana; T-aGcomoTHas TeMIiepatypa; A-
pabora.

A) Macce raza

B) KonuuectBy BemecTBa

C) MouasipHoii Mmacce

D) Momnoctu

7. Ins anabaTHOTO pacIIMPEHHMS Ta3a CIPABEIJIMBBI COOTHOIICHHUS. . ..
A) 0<0,A<0,AU =0
B) 0=0,A>0,AU <0
C) 0=0,A<0;AU >0
D) 0>0,A>0,AU =0

9. HpI/I YMCHBIUICHU N CpeHHeﬁ KHHETHYECKOMN OHCPTIHUHU NNOCTYHATCIIBHOI'O ABUXKCHUA MOJICKYJIbI
nACAJIbHOIO ra3a B 3 pas3a €ro JaBJICHUC

A) ymeHpmmioch B 3 pasa B) ymenbmuiocs B 9 pa3
C) yBenuuunocs B 11/3 pa3 D) ymensmmiiocs B 11/3 pa3

10. Ecnu ckopocTh IBMKEHUSI MOJIEKYJI Fa3a YBEJIMUUIIACh B 2 pa3a, TO €ro TeMIeparypa

A) yBenaumuuiiach B 2 pasa B) yBenuumnnacs B 4 pasa
C) yBenuuunacs B 2 pa3 D) ymensumnacs B 2 pasa

Yposenv «Braoemuy:

1.Yemy paBHa IJIOTHOCTH p a30Ta, HaXoAsIerocs B 0amnone noj nasieHuem p = 2 Mlla npu
temneparype 1 = 400 K?

A) 17,85 ke/m’
B) 18,85 ke/m’
C) 19,85 xe/m’
D) 16,85 xe/m’



2. I'a3 ipu Temneparype T = 309 K u nasnenun p = 0,7 MIla umeer miotHocTs p = 12 kr/m>,
UeMy paBHa MoJsipHas macca raza?

A) 0,044 ke/monn
B) 0,044 xe/monw
C) 0,044 ke/monw
D) 0,044 xe/monw

3. OmpenenuTh MIOTHOCTH p BOASIHOTO Mapa, HaXosIierocs noj nasieHuem p = 2,5 klla npu
temreparype 7 = 250 K..

A) 0,02166 xe/v’
B) 0,02166 ke/m’
C) 0,02166 ka/m’
D) 0,02166 ke/m’

4. Jlanenue upeanbHoro rasza 2 MIla, konuenrpanus monekyn 1,510°° y” Uemy pasna
TeMIiepaTypa raza?

A) 946 K
B) 956 K
C) 966 K
D 977K

5. OmpenenuTe AaBICHHE, €CIM IUIOTHOCTh MeanbHOro Taza p = 6.102 kr/M® n cpennss
KBaJIpaTU4YHas CKOPOCTh ero moiiekyn 500 m/c.

A) 400 TTa
B) 500 I1a
C) 600 ITa
D) 700 Tla

6. UeMy paBHBI cpeJHss apupMeTHUecKast CKOPOCTh MOJIEKYJI a30Ta npu temneparype 27° C ?

A) 475 m/c
B) 476 m/c
C) 477 m/c

D) 478 m/c

7. Ha xakoii BbIcOTe aTMOC(epHOE AaBieHUE BIBOE MeHbllepy npu 7' =290 K ?

A) 6 xm

B) 7 xm

C) 8km

D) 9 km

8. Pabora nmpu M300apHOM pacIIMpeHMH JByX aToMHoro rasza paBHa 4 M/[x. Omnpenenute
U3MEHEHUE BHYTPEHHEN YHEPruu rasa.

A) 9 MIDre
B) 8 M/Dre
C) 10 M
D) 11 Mxe

9. B pe3ynbTaTe H300apHOro Mpolecca BHYTPEHHSS SHEPTUSI TPEX aTOMHOI0 ra3a U3MEHUJIach
Ha 24 M. Onpenenute paboTy, COBEPIICHHYIO Ta30M.



A) 4 M
B) 6 M/
C) 7 M
D) 5 M/ne

10. Pabora pacmupeHus HEKOTOPOTO OJHOATOMHOTO HJEaTbHOTO Ta3a Mpu H300apHOM
npoiiecce coctaBisieT 2 kJk. OnpeaenuTs KOTMIECTBO MOIBEICHHON K Ta3y TEIUIOTHI.

A) 1 ke

B) 5 x/Pc

C) 3x/bic

D 4x /[

Bapuant 3 (J/1eKTpHYecTBO U MarHEeTH3M)
YpoBeHb «3HaTb»:

1. OauH U3 B3aUMOICHCTBYIOIIMX 3apsI0B YBEIUYIIN B 2 pa3a, a pacCTOSHUE MEXTY 3apsiaMu
YMEHbIINIH B 4 pa3a. Bo ckonbko pa3 u3MeHuIach cujia B3auMoIeiCTBUS 3apsii0B?

A) yBenmuuiace B 8 pas; C) ymenbiunace B 16 pas;

B) yBennuunace B 32 pasa; D) ymenbmmiace B 4 pasa.

2. . Kak u3mMeHuTCs mepro cBOOOIHBIX SJICKTPUIECKUX KOJIeOaHHid B KOJIeOAaTEIIbHOM KOHTYDE,
eciiu éMKOCTh KOHJIEHCATOpa YBEJIMYUTH B 4 paza?

A) yBennuutcs B 2 paza B) yBenuuurcs B 4 paza

C) ymenbmuTCH B 2pa3za D)ymenbiuTcs B 4 pasza

3. Manenwkue mapuku ¢ 3apsgamu 20 HKn u — 10 1K npuBenu B CONpUKOCHOBEHHUE U BHOBb
pa3BUHYJIM Ha MpekHee paccTostHue. [Ipu 3ToM cuiia ux B3auMOIeHCTBUS:

A) yBenuuunace B 40 pas; C) ymeHb1miIoch B 5 pas;

B) ymenbmnnace B 8 pas; D) ymenbmmnace B 20 pas.
4.JlyroBoii pas3psin BO3HUKAET
A) mnpu HOPM@IBHOM [JaBI€HUM U CWIBHO HEOJHOPOJHOM  JJIEKTPUYECKOM  IIOJIE
B) pu 00Jb1110H IIJIOTHOCTH TOKa " HEOO0JIbIIOM HaIpsHKEHUU
C) mnpu HOpPMaTbHOM JIaBIEHWU U OOJIBIION HANpPSYKEHHOCTH 3JIEKTPUYECKOTO MO
D) pH JaBJICHUN B rase HIXKE 1 MM. pT. CT.

5. J1ns OBBIIIEHUS THTEHCUBHOCTH 3JIEKTPOHHOW AMHCCHUHU CIIETYET YBEIUYUTh KUHETUYECKYIO
SHEPIUI0 CBOOOJHBIX JEKTPOHOB O 3HAUYEHUH, PaBHBIX WM OOJIBIIMX pabOThI BBIXOAA. DTOTO
MO’KHO JIOCTUTHYTb...

A) TOJIBKO CO3JJaHUEM DJIEKTPUUYECKOTO MOJIs OUeHb OOJIBIION HAPSKEHHOCTH

B) Tonpko 6oMOapAMpOBKOI MeTallIa 3IEKTPOHAMHU

C) TONBKO MHTEHCUBHBIM OCBEILIEHUEM MTOBEPXHOCTH OTPULIATENILHO 3apPsHKEHHOI0 MeTajlia

D) Bcemu npeabigympmMu crocodamu

6. Kakoii u3 HuXenpuBeAeHHBIX TPAPUKOB OTPAXKAET 3aBUCUMOCTD yJIEIHbHOTO COMPOTUBIICHUS
MOJIYTIPOBOJIHUKA OT TEMIIEPATYPHI?



A) B) ®)

AP A p Ap

0 & L i *T
D) E)

AP Ap

0 ®T 0 >T

7. Kakoe u3 HI>KENPUBEJCHHBIX YTBEpXkaAeHul cripaBeyinBo? Tok B razax o0ycIOBJIeH:

A) HanpaBneHHBIM ABH)KEHUEM AJIEKTPOHOB.

B) HampaBiieHHbIM JIBUKEHHUEM JIEKTPOHOB U MOJOKUTEIbHBIMU HOHAMU

C) HanpaBneHHBIM ABM>KEHHUEM DJIEKTPOHOB, IIOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU HOHAMHU.
D) HanpaieHHBIM ABH:KeHHEM MOJI0KUTEIbHBIMU U OTPHLATEIbHBIMU HOHAMU.

8.JlBa ToUueUHbIX 3apsaa HaxXOIATCs B AMANIEKTpHUKe Ha paccTtosHuu 10 cm. Eciu Te xe 3apsibl
B3aMMOJIEHCTBYIOT C TaKOH K€ CMJION B BO3JyX€ Ha paccTOsHUU 22,4 cM, TO JUAIEKTpUYECKas
IPOHMILIAEMOCTh JIMAJIEKTPUKA PABHA. ..

A)3

B)4

OS5

D)6

9. B 1ByX HM>KHUX BEPILIMHAX PABHOCTOPOHHETO TPEYTOJIbHUKA C TOPU3OHTAIbHBIM OCHOBAaHUEM
PacIoJIOKEHBI PaBHBIE TI0O MOJTYJIIO OTPHUIATEIbHBIC 3aps/ibl. BEeKTOp HANPsHKEHHOCTH B TPEThEn
BepILKHE (CBepXY) HAMpaBJIeH:

A) BIEBO; B) BrpaBo; C) BBepx; D) BHu3.

10. SIBneHue 31€KTpPOMarHUTHON MHTYKIIUN OTKPBLI
A) Jlen; B) Makcsen, C) Amnep; D) ®apaneii.

Yposenv « Ymemuy:

1. 3apsin npoBoIHUKA yBENINYWIN B 5 pa3. [Ipu 5TOM eMKOCTh MPOBOIHUKA:
A) yBenuuuiace B 5 pas; C) ocranace pexxHe;
B) ymensmmnace B 5 pas; D) yBennunnacs Ha 5 nd.

2. OJIC ucrounuka Toka 100 B, nepemeriaemslii 3apsin B ucrounuke 50 mxKi. Pabora
CTOPOHHHUX CHJI B UCTOYHHKE paBHa

A) 2 MJIXK; B) 5 m/x; C) 2,5 Ix; D) 20 Ix.

3. Hocurensamu Toka B SJICKTPOJINTAX SABJISIFOTCA:



A) nonoxuTenabHble HOHBI;  B) oTpuliaTenbHbBIE HOHBL;
C) noHb1 000MX 3HAKOB; D) nonsr 060MX 3HAKOB U DJICKTPOHBI.

4. 3apsa 10 uKn nepemeniatoT u3 eHTpa paBHOMEPHO 3apsKEHHOTO mapa paauycoM 10 cM Ha
€ro MOBEPXHOCTH, I'7ie HanpsbkeHHOCTh 20 B/M. PaboTa nepemerienus paBHa:

A) 0,2 mx/JIx; B) 50 u/lx;

C) 0,02 v/lx; D) 0.

5. IlpoBogHUK HUIUHAPUYECKOUH GopMBbl ANTUHON ¢ 1 AuaMeTpoM d ObUT MOAKIIOUEH K HUCTOYHUKY
toka. [Ipu 3ToM Ha HeM BbIAENsAIaCh MOIIHOCTD P. 3aTeM K 3TOMY e UCTOYHUKY ObLT MOAKIIOYEH
LWIMHAPUYECKUH NPOBOJHUK U3 TOTO )K€ MaTepuaia, 4To U nepBbiid, ¢, =4/ u auamerpom d;
=2d. MouHocts Pi, BeiienuBIIasicss Ha ’TOM NMPOBOJAHUKE paBHA. ..

A) P =P

B) P, =2P
C) P, =4P
D) P, =P\2

6. OnpeenuTh CUITY TOKa IIPH KOPOTKOM 3aMbikanuu Oataperiku ¢ 3/1C 9B, eciau mpu 3aMbIKaHUT
€€ Ha BHEIIHEM conpoTuBiaeHr 3 OM TOK B LlenH paBeH 2A?

BapuaHnTtsl 0TBETOB:

A)3 A

B)4 A

CSA

D)6 A

7. Ha pucynke u300pa’keHbl CEYEHHs JABYX HapajjielIbHBIX
OPSIMOJIMHENHBIX ~ JJIMHHBIX [POBOJHUKOB C  OJAMHAKOBO

HampaBieHHbIMU Tokamu [, =21 wu I, =31 . Unaykuus B ————d —————— :L ------ =O=----
a 1

PE3YJIBTUPYIOIIErO0 MArHUTHOTO TOKA paBHA HYJIIO B HEKOTOPOU
TOUYKE MHTEpBaa. ..
A)a B)b O)c D) d

8. . Onpexnenute NIMHY 3JIEKTPOMArHUTHOW BOJIHBI B BO3/1yX€, U3y4aeMoi KojeOaTenbHbIM
KOHTYpOM EMKOCTBIO0 C M MHAYKTUBHOCTBIO L. AKTUBHOE CONPOTHUBIIEHUE KOHTYpPa PABHO HYJIIO
(L — mHIyKTUBHOCTH KOHTYpa, C — eMKOCTh KOHTYpA, C — CKOPOCTb CBETA).

A) 27eJLC
B) 27JLC
C) 2me/C
D) 27zc/L

9. CaMONET HaXOAUTCA Ha paccTosiHuH 6*10% m oT pamuonokaropa. [IpuMepHO Yepe3 CKOIbKO
CEKYHJI OT MOMEHTA MOCBIJIKY CUTHAJIA MPUHUMAIOT OTPaKEHHBIN OT caMoJI€Ta CUTHaN?

A) 4-107¢
B) 5-10*%¢
C) 6-107¢
D) 1-10™*¢

10. I'paduk U3MEHEHUSI MATHUTHOTO MTOTOKA, MPOHU3BIBAIOIIETO KATYIIKY, MIOKa3aH Ha PUCYHKE.
B xakom mpomexytke Bpemenu DJ1C HHAYKIUH UMEET MaKCUMaJIbHOE 3HaYCHUE?



A) 0-5

B) 5-10

C) 10-20

D) Beszne oqunakoBast

Yposenv «Brademu):
1. 3apsbxkeHHast YacTUIIa MAaCCOM M € 3aps/IOM ( BIETeNa

v

B OJHOPOJHOE MarHUTHOE I[I0JIe MWHAyKLUeH B . |
NEePHEHAUKYJISIPHO MAarHUTHBIM JIMHUAM CO CKOPOCTBIO 5 10 15 20 t,c
L. YcKopeHue, ¢ KOTOpPbIM OHa cTaja JBUIaThCs B
MarHUTHOM I10JI€, PaBHO. ..
B
A) 24
mo
Bqv
B) 24Y
m
mo
C —
Bq
Bgm
p) 24"
v

2.
2. ToHKUH NPOBOJHUK C TOKOM | M30THYT Tak, KaK IIOKa3aHO Ha
pucyHke. MaruutHas MHIyKIus B Touke O paBHa...

BapuaHTbl OTBETOB:

I
1) B=*
5R |
2u,l ;
7y B =200
) TR I
3) p="tl
8R
gy g=l
5R

3. [IpoBOTHUK MUITHHAPUICCKOU (GOPMBI JTHHON / 1 qraMeTpoM d ObUT MOAKITFOYEH K UCTOUYHUKY
Toka. [Ipu TOM Ha HeM BbIAENSIACh MOIIHOCTH P. 3aTeM kK 3TOMY ke UCTOYHUKY ObLT MOAKIIOUEH

WIMHAPUYECKUH MPOBOAHUK U3 TOTO )K€ MaTepHaia, 4To U nepsbiid, ¢, =4/ u auamerpom d;
=2d. MomHocTts Pi, BeIIenuBIIasiCs Ha ’TOM MPOBOJAHUKE PaBHA. ..

A) P =P

B) P, =2P
C) P, =4P
D) P, = P2

4. DHeprust MAarHUTHOTO NOJIS coneHonaa 2 Mk, cuna Toka, Tekyiiero no Hemy 0,5 A.
NHIyKTUBHOCTH COJICHOM 1A paBHA

1) 1Ts; 2) 16 mI'H;

3) 8 MI'H; 4) 32 mI'n.

MB
5. B 01HOPOHOM PJIEKTPUYECKOM I10JI€ HANPSHKEHHOCThIO E = 1——, CUJIOBBIE IMHUU KOTOPOTO
M

HaIlpaBJI€Hbl BEPTUKAJIbHO BHU3, BACUT HA HEBECOMOM HENPOBOIAIIEH HUTH IAPUK Maccod m=2
r, o0nanatomuit 3apsiiom q=10 uKn. Cuna HanpspKeHHsl HUTH paBHa. . .



A) 21,5 MH
B) 15,6 mH
C) 35,8 MH
D) 29,6 mH

6.K ropu3oHTaNbHON MOJOKUTEIBHO 3apPSXKEHHOM IUIACTHHE MpPHUBs3aHA

Ny +
HEBECOMAasi HUTh C LIAPUKOM, UMEIOIIUM IOJOXKUTENbHbIA 3apsai. KakoBo d
YCJIOBHE paBHOBECHS IIAPUKA, €CIIM M — MOYJIb CHIIBI TsKECTH, F; — MO1yIIb
CHJIbI DJIEKTPOCTATHUYECKOTO B3aUMOJIEHCTBUS IIApUKa C IUIACTHHOM, T- + +l+ 4

MOJYJIb CUJIbl HATSDKEHUS HUTHU?

A) —mqg-T+F,=0

B) mg+T+F, =0

C)mg-T+F, =0

D) mg-T—-F, =0
7. J1Ba OIMHAKOBBIX METAJUIMYECKUX IIapuKa, uMerouux 3apaasl +150 uKn u -60 uKn, npusenu
B COIPUKOCHOBEHME U pa3asuHyau Ha 10 cm. Omnpenenuts Cuily B3aMMOJECHCTBUS MEXIY
mapukamu. (OTBet gath B MH).

A)2)5

B)3.2

01,8

D) 1,5
8. . B maruutHOM nosie Bo BHecnu napamaruetuk. Kakum Oyzner OTHOLIEHHE MAarHUTHOTO MOJIS B
napamarHeTuke B k nepBoHadanbHOMY 3HaueHHI0 Bo?

A B
BO

B)ﬁ»l
(0)] >1

D) <1

&|w X|w »

9. 1. PaccmoTpuM TpH ciiydasi ABHKEHUS SJIEKTPOHA:

1) DneKTpoH ABUXKETCS PABHOMEPHO U MPSMOIMHENHHO.

2) DNEeKTPOH ABUKETCS PaBHOYCKOPEHHO.

3) D5eKTpOH coBeplIaeT rapMOHUYECKUE KOJIeOaHus!.

B kakux cimyyasix mpoMCcXOIUT U3ITYy4EHHUE AIEKTPOMAarHUTHBIX BOJIH?
A)l

B)lu 2

CO2u3

D)l u3

10 Kyna HampaBiieH BEKTOp HAIPSKEHHOCTH 3JEKTPUYECKOTO IOJIS,

CO3JaHHOIO ABYMs 3apsigamu B T.B? [ Y—— @
A) BnipaBo +q -q
B) BiieBo o
C) BBepx B
D) Buu3



Bapuant 4 (OnTuka. KBanToBbIe siB1eHHsI. ATOMHAS U si/iepHas Qu3nKa)

YpoBeHb «3HATHY:

1. Ilpu nOMHOM BHYTPEHHEM OTPAa’KEHUM YroJl MPEIOMICHUS ¢ ;p -
A) a,,>90°
B) a,,<90°
0 a,,=90°
D) npenomienue He TPOUCKOUT.
2. Pabota cBETOBOJIOB OCHOBaHA Ha SIBJICHUMU:
A) ipernomieHus
B) mosiHOro0 OTpaKEHHS
C) npsIMOJIMHEMHOrO PaclpoCTPaHEHUsI CBETa
D) He3aBuCUMOCTH CBETOBBIX IYYKOB
3. Cuna cBera B cucreme CU nsmepsiercs B:
A) cBeuax
B) BarTax
() kanaenax
D) nrokcax
4. NnTepdepeHIMOHHbIE MAKCUMYMBbI Ha0JI01al0TCsS IPU Pa3HOCTU XOJAa PaBHOM, (A — JUIMHA
BOJIHBI):

D) §ﬂ,
2
5. ludpakuus peHTreHOBCKHX JIyueil HabmoqaeTcs Ipu ...
A) IlpoxoxneHnn yepe3 KpucTaiil
B) Otpaxenun ot Kkpucramia
C) lIpoxoxaeHNHU U OTPAKEHUHU OT KPUCTAJLIA.

6. [To hopmyse ne bpoiins, eciiu CKOPOCTh YaCTUIl OJUHAKOBA, TO HAMMEHBIIICH TJTMHON BOJIHBI
o0nanaror. ..

A) 2II€KTPOHBI

B) anbda-yacTunbt

C) nmpoToHbI

D) neiitponst

7. HacToTa 3JIEKTPOMAarHUTHBIX BOJIH, U3JIy4a€MbIX aTOMOM, OIIPEEISIETCS
A) 4acToTOI1 BpaleHus! 3JIEKTPOHOB B aTOME

B) pazHOCTBHI0 JHEPIrUY CTAMOHAPHBIX COCTOSIHMI aToMa

C) cKOpOCTBIO BpaIlleHUs SJIEKTPOHOB B aTOME

D) ner npaBuibHOro OTBETA

8. Kakoe (1 kakue) U3 HUKENPUBEAECHHBIX YTBEPKIECHUN He cripaBeuyinBo? [lpu 14 pacmane:



A). U3mensieTcst MaccoBOE YUCIIO.

B). U3MeHsieTcss MaccoBoOe YUCJI0 U MOPSIIKOBbIA HOMeP 3JIeMEHTA.
C). U3mensieTcs nopsAKOBBI HOMEp 3JIEMEHTA.

J1). Hu maccoBoe uncio HU NOPSAKOBBIA HOMEP HE U3MEHSFOTCS.

9. . 30TONBI OTHOTO M TOT'O XK€ JIEMEHTA PAa3JInYatOTCA:
A) cyMMapHBIM 3apsiioM sapa

B) komMyecTBOM MPOTOHOB B sI/Ipe

C) KoJIMYeCcTBOM HEHUTPOHOB B sJIpe

D) xosim4ecTBOM 3JIEKTPOHOB B aTOME

10. I[Tpuniun neicTBUs My3bIpbKOBOM KaMephl OCHOBAH Ha:

A) sBI€HUU yJapHON MOHHU3ALNU.

B) cBoiicTBax nmepeHachIIIEHHOTO Mapa.

C) sBIIEHUM TEPMODJICKTPOHHON IMHUCCHUH.

D) cBoiicTBe 00pa3oBaHus My3bIPbKOB Napa B NeperpeToi :KuAKOCTH, IPU UX HOHU3 AU

Yposenv « Ymemoy:

1.Paguyc nepsoii 60poBCKOi OPOUTHI 31eKTpoHA B aToMe Bojopoaa pased 0,5+107!0 M, Bropoi,
TPEThEH U YETBEPTON COOTBETCTBEHHO B 4, 9 u 16 pa3 Gonbire. Ha kakoit opOuTe KMHETHYECKas
SHEPrUs SIEKTPOHA HAOOIbIIasH?

A)3
B)2
01
D)4

2. CKOJIBKO DJIEKTPOHOB COAEPIKUTCS B DJIEKTPOHHOM 000JI0UKE JBYX3aPSJHOTO MOJIOKHUTEILHOTO
iHe 9

HOHa rejausda <
Al
B)0
C)3
D) 4

3. Bo ckoibKO pa3 U3MEHUTCS paANyC OpPOUTHI FIEKTPOHA B aTOME, €CIIH MPH NEPEX0JIE U3
OJIHOTO CTAlIMOHAPHOTO COCTOSIHUSI B IPYro€, KWHETHYECKasi SHEPTuUsl JIEKTPOHA YMEHbIINIACh B
4 paza?

A) YBeaunuwiics B 4 paza.

B) Ymenbmuncs B 4 pa3za.

C) VYBenuumiics B 2 pasa.

D) Ymenpmmics B 2 paza.

4. DHeprus aroma BO3pacTaeT

A) ¢ yBeJMYeHHEM KBAHTOBOI'O YHCJIA

B) c ymeHblIeHHEM KBaHTOBOI'O YHCia

C) yMeHbIIEHUEM paJnyca MIEKTPOHHONU 000I0UKHI
D) Her npaBuibHOTO OTBETA



3. Ha MyTH
€CTeCTBEHHOT'O  CBeTa 0, 0
TOMEIICHBI 2 ¢
IJIACTUHKH- TypPMAaJIMHA.

1
1
1
1
ITocne  mpoxoxaeHus !
IUIACTUHKHA 1 CBET / I
1
1
1
1

MOJIHOCTBIO l X/
nosisipuszoBaH. Eciu 1 u ) /
I - UWHTEHCUBHOCTH 0 L 0’ I
CBETa,  MPOXOASILIEro

miactuHkn 1 wmw 2
Il 0!
COOTBETCTBEHHO, U [, = 1 ,Toraa yroa mexay HanpasiaeHusmu 00 u 0’0" paseH...

A) 90°

B) 60°

C) 45°

D) 30°

6. Kunetnueckast sHeprus BpuieTaromux GoTOdJIEKTPOHOB paBHa padoTe Brixoaa. Ha ckombpko
MPOLIEHTOB JIJIMHA BOJIHBI MAJIAIOIET0 U3IYUSHHS OTIIMYACTCS OT AJTUHBI BOJIHBI
COOTBETCTBYIOIICH "KpacHoU rpanuie"?

A) Ha 100 % Ooabiue.
B) Ha 100 % mensie.
C) Ha 50 % menbie.
D) Ha 50 % 6ombie.

7. CornacHo BTopoMy noctynaTty bopa, 1BuKeHue 3JeKTPOHOB I10 CTAllMOHAPHBIM OpOUTaM
A) He conpoBOXKIAETCS U3ITyYEHUEM, HO COIIPOBOXKIAETCS MOIIOIIEHUEM

B) He conpoBok1aeTcs MOTJIOLIEHHEM, HO COMPOBOXKIAETCS U3TYyYEHUEM

C) He compoBoxkIaeTcs U3Jy4eHUEM H NOIJIOIIEHUEM

D) HeT npaBUIBHOTO OTBETA

8. Cepus Ilamena onuceiBaercst popmyioit v = [3% - nizj’ rzae n=
A) 1,23
B) 3.4.5,
C) 4,5,6
D) 5,6,7

9. PannoakTUBHBIN N30TON MOJIOHUS UMeeT nepuo noypacnana 0,16 c. Uepes kakoe Bpemst
YHCJIO HE PAcMaBIINXCS aTOMOB YMEHBIIUTCS B BOCEMb pa3 ¢ MOMEHTA Havyasia HabJo1eHus ?
A) 0,53 c.
B) 0,48 c.
C) 0,02 c.
D) 1,28 c.

2357 ;
10. B pe3ynbrate HECKONBKHX (L1 p pacmaoB paauoakTHBHOE AP0

07 Ph

AIEMEHT 2 . Ckonbko  (fm p pacnajoB MpoOU30LLI0?

, IPEBPAIIACTCs B

A) 7 X -pacnanos; 4 P -pacnanaos.
B) 7 (X-pacnanos; 5 B -pacmajos.



C) 5 X -pacnanos; 7 14 -pacmajos.
D) 4 (X -pacnanos; 7 14 -pacnajos.

Ypoeennv « Braoemuy: .

1.Kakum BeIpaK€HHUEM OIpeAeIsIeTCs UMIYJIbC (hOTOHA C dHeprueit E?
A) Ec

B) E2c

C)E/c

D) c/E

2. Jlazep monesHoit MoiHOCThIO 30 BT HemyckaeT kaxmyto cekyaay 10%° poronos. Onpenenute
JUTHHY BOIHBI M3ITydeHus nasepa (Mkm). h = 6,601073]Ixec

A) 0,66

B) 0,77

C) 0,88

D) 0,99

3. CKoIbKO (POTOHOB KXKIYIO CEKYHy UCITYCKAeT HCTOYHHK MOHOXPOMATHYECKOTO CBETA C
JUTHHOM BOJIHEL 660 HM 1 MomHOCTREIO 20 BT? h = 6,6-10‘34I[>K-c

A) 0,6610"

B) 6,7-10"

C) 0,8810"

D) 0,9910"

4. Onpenenute uMIyinbc GoToHA (Krem)/c, IIMHA BOIHBI KoToporo 4,41¢107m? (h = 6,62+10°
3421)1('0)

A) 0,66102*

B) 6,7¢10

C) 2,8810%

D) 1,5-10%

5. Onpenenute kpacHyto rpanuny horodddexta (H, ['m) nms BemecTa ¢ padoToit Berxona 3¢10°
YTk, h = 6,6010"* Ixec.

A) 4,510

B) 4,5+10"3

C) 4,5¢10™

D) 4,5¢10"

6. Ha xakoM u3 mpuBeJeHHBIX TpapUKOB MPABUILHO OTPa’K€HA 3aBUCHMOCTh MaKCHMAalbHOM
kuHeTH4ecko sHeprun (EK) anexTpoHa, BBUIETAIOIIETO C IMOBEPXHOCTH METalla, OT DHEPTUU
dorona (E), magarorero Ha moBepxHOCTh MeTaya? A - paboTa BBIXOJa JIEKTPOHA U3 MeTallia



|

7
A/ E B

i\
S

b1 |
) S—

A)4
B)2
O)1
D)3

7. Ha pucyHke npeincTaBlieHa auarpaMma >3HEPreTUYECKMX YPOBHEH HEKOTOpOro aromMa M
HECKOJIBKO TIEPEXO0JI0B MEXKAy HIUMH. Kakol CTpenkoil yka3zaH mepexo]] ¢ UCIyCKaHueM (OoTOoHa
HauOOoJIbIIeH YaCTOTHI?

12345678
A
1 7 §

A

Yy VY

A)4
B)2
01
D)3

8. Ha pucyHke mn300pakeHbl YCIOBHBIE 3JEKTPOHHblE opOMTHI aToma. Ha kakux opOurax
3JIEKTPOHBI UMEIOT HAaUOOJIBIITYIO U HAMMEHBIIYI0 CKOPOCTh?



\
]

b
/71
7
-

— -

A) Ha 4-if HaUMEHbIITYI0, Ha |- HAaMOOJIBIITYIO
B) Ha 2-it HanMeHbITYyI0, HA 1-if HANOOIBITYIO
C) Ha 1-i1 HauMEeHBIY10, Ha 4-11 HAUOOJIBITYIO

9. OnpenenuTs IJIMHY BOJHBI A, €CIM PACCTOSHUE MEXAY COCEAHUMH UHTep(epeHIIMOHHBIMU
nosocaMu Ax = 0,5 mm, a pacctostHue ot 3kpaHa L=5 M, nocrosuHas pemerku d=0,5 Mmm:

1) 0,4 Mkm

2) 0,5 Mmxm

3) 0,6 Mkm

4) 0,7 MkM

10. Onpenenuth pabOTy BBIXOa AICKTPOHA U3 BOIb(paMa, €clii KpacHas rpanuna gorodddexra
A=275 num. [ocrosunas [Tnanka = 6.62-107* e/ ¢ ; ckopocTs cBeTa B Bakyyme ¢ = 3-10° m/c

oB B JIK
A)50B 1) 72
B) 10 OB 2) 17,2
C) 45 DB 3) 27,2
D) 4,5 OB 4) 37,2

4.MeToauvecKkne MaTepHaJIbl, ONpeessolue Npoueaypbl OllecHNBAHUA 3HAHUI, yMEHMI,
HABBIKOB M (WIH) ONbITA AEATEJbHOCTH, XapaKTepU3yKIMX 3Tanbl (GoOpMHUPOBAHUSA
KOMIIETEeHIINH.

Kpurepun peMTHHIOBBIX OLICHOK 0 Kypcy «Pu3nkax»:

IIpome:xxyTouHast arrecranust (1 cemecTp)

3auémmnasn oyeHka Peimunzosan ouenka ycnesaemocmu
3aumeno 80-100 6annos

Baumeno 60-79 bannos

3aumeno 45-59 b6annos

He 3aumeno Mmenee 45 bannos

PacnipenesieHue 6a/1J10B peiTHHIOBOM OLIEHKH MeKAY BUIAMHM KOHTPOJIsI

®opma KomnnuectBo 0annos, He 6osee
IIPOMEKYTOYHO Texymmii | PyGesxHbl Hrorossl Cymma [ToompurensHbI
i aTTecTauuu KOHTpOJI i i 6amio e Oaubl
b KOHTPOJIb KOHTPOJIb B
3auer 50 30 20 100 10

«ABTOMAaTHYCCKUI» 3a4€T BBICTABISAETCS Oe€3 ornpoca CTYACHTOB II0 PpE3yJIbTaTaM
KOHTPOJIbHBIX pa60T, HHIAWBHUAYAJIbHBIX AOMAIIHUX SallaHI/IfI, ApPYyTrux pa60T, BBITTOJIHEHHBIX



CTyJICHTaMH B TEUYEHUE CEMEeCTpa, a TaKKe MO pe3yjbTaTaM TEeKyIIell YCIeBaeMOCTH Ha
MPAKTUYECKHUX 3aHATHUSX.

Ouenka 3a «<aBTOMATHYECKHUIN» 3a4eT J0J1KHA COOTBETCTBOBATH HTOI0OBOM OLIEHKE
3a padoTy B ceMecTpe.

CryneHTsl, pEeHTUHTOBBIC TOKa3aTeM KOTOPBIX HIMke 45 0amioB, cHalT 3a4éT B
TpaauImoHHO! (popme. PeliTHHrOBbIe OLIEHKH 32 3a4€T, MOJyYeHHbIe ITHMHU CTYJAeHTaMH,
He MOT'YT NMpeBbIMATH 45 0aJIIOB.

- OuneHuBanne KayecTBA YCTHOr0 OTBeTa MNPH MNPOMEXKYTOYHOIH AaTTeCTAIlUH
o0yuyarouerocsi (3adere)

Osicudaemvle pe3yibmamol:

JlemoHcTpanysi 3HAaHUSL OCHOB (DU3HKHU, HEOOXOIUMBIX JJIs U3YUEHUSI TEXHUYECKUX JUCLIMILITUH
YMeHus BBISBIITh (DU3HUECKHE 3aKOHOMEPHOCTH, JISXKAIME B OCHOBE KOHKPETHBIX TPOIIECCOB
U SIBJICHUI; CAMOCTOSITEILHO PACIIUPSTH U YIIIYOJIATh 3HAHUS 10 (PU3UKE.

B.]'Ialleﬂl/[ﬂ HaBbIKaMH (1)H31/I‘~IGCKOFO MBIIIJICHUS B KOHTCKCTC PCHICHUA HpO(i)CCCI/IOHa.HBHBIX u
COLIMANIbHO-TMYHOCTHBIX ~ 3aJa4; yMEHHEM OIICHMBAaThb  PE3yJdbTaThl  M3MEPHUTEIbHBIX
IKCIIEPUMECHTOB

Yposenv 3nanuii, ymenuii u nagvikoe obyuarowecocsa npu yCmMHOM oOmeeme 60 8pems
RPOMENCYMOUHOU ammecmayuu ONPENCIIACTCS OLEHKAMU «3aUYT€HO» WM «HE 3a4TE€HO» IO
CIIEYIOIIUM Kpumepusam:

Kpurepum ouenku:

3auteHo (45 6Oannoe) craBUTCS, €CIAU: CTYACHT IIOJHO YCBOWJI YYEOHBI MaTepual;
MPOSIBIISICT HABBIKM aHallM3a, 00OOIEHHUs, OCMBICICHHUS, apryMEHTallud; MaTephall HU3JI0KeH
rPaMOTHO, B ONPEICIICHHOM JIOTMYECKOW I0CIEN0BATEIbHOCTH, TOYHO MCIIOJNb3YETCs
TEPMUHOJIOTHUS; NTOKa3aHO YMEHHUE WIUIIOCTPUPOBATH TEOPETHUECKHUE MOJIOKEHUSI KOHKPETHBIMHU
npuMepamMu, NPUMEHSATh WX B HOBOW CHUTYyallud; BBICKA3bIBaTh CBOIO TOYKY 3PCHHS;
MPOJIEMOHCTPUPOBAHO  YCBOEHHME  paHee  M3YYEHHBIX  CONYTCTBYIOIIMX  BOIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOMUYHUBOCTH KOMIIETCHIINI, YMEHUN U HABBIKOB.
MoryT OBITH JOMYIIEHBI OHA — IBE€ HETOUHOCTH MPH OCBEIIICHHH BTOPOCTETICHHBIX BOIIPOCOB.

He 3aumeno (memnee 45 6annoe) CTaBUTCS, €CIU: HE PACKPHITO OCHOBHOE COJEP)KAHHE
yueOHOro MaTepuana; oOOHapy>KeHO He3HaHHEe U HEMOHUMaHue OOMbIIel Ui Hanbolee BaxHOU
4acTH y4eOHOro MaTepuasa; JIOMyIIeHbl OIIMOKU B ONPECICHUH TOHATHH, IPU UCTIOIB30BaHUH
TEPMHUHOJIOTUH, KOTOpPbIE HE MCIPABICHBl IOCJIE HECKOJbKMX HaBOJSIIMX BOIPOCOB; HE
chopMupOBaHBI KOMIIETCHIINH, YMEHHUS U HABBIKU KPUTUIECKOTO BOCIIPUATHS HH(DOPMAITUH.

Hroroas arrecrauus (2 cemectp)

JK3aMeHAIMOHHASL OLIEHKA PeiirunroBas
OIIEHKA yCNeBAeMOCTH
Omauuno 80-100 b6annos
Xopowio 60-79 bannos
Yoosremsopumenvro 45-59 6annos
Heyooenemeopumenvro Menee 45 6annos

PacnpenesieHue 6a/J10B peiTHHIOBOM OLIEHKH MeKAY BUIAMHM KOHTPOJIsI

dopma KonngectBo 6aiioB, He 6osee
npoMexyrouHoit | Tekyumwmit | PyOexusiii | HrTorossiit CymmMma [ToompurensHbie
aTTecTaluu KOHTPOJIb KOHTPOJIb KOHTPOJIb 6ayu10B 6aJuIBI
OK3aMeH 50 30 20 100 10

OunenuBanue Ka4yecTBa YCTHOIO OTBeTa NPH NPOMEXKYTOYHOH aTTecTalHMu
oO0yuaromierocsi Ypoeens 3nanuil, ymeHuil U HagblK08 00y4arowe2ocs npu yCmHom omeeme 60



épemsa  NpOMedCYMmoOYHOU ammecmayuu ONPENEIIETCS OlEHKaMU «O1immaHO», «XOPOIIOY,
«Y IOBJIETBOPUTENBHO», «HEeyA0BIETBOPUTENHHO IO CIHEAYIONIUM KpUmepuAam:

Omauuno (80-100 GamwioB) CTaBUTCA, €CIH: CTYICHT IIOJTHOCTHIO YCBOWJI Y4eOHBIN
MaTepual; pelieHue NPUBEACHO MOJTHOCThIO, B OIPEAEIEHHOM JTIOrMUeCKOM 110CIIeJ0BATEIbHOCTH,
TOYHO HCIIOJIb3YETCS] TEPMUHOJIOTHUS; TTOKa3aHO YMEHHUE MPUMEHSTh TEOPETUYECKUE MOJI0KEHUS B
KOHKPETHBIX 33JIaHUSIX, IPUMEHSATh UX B HOBOUM CUTYAIMH; IPOIEMOHCTPUPOBAHO YCBOCHHUE paHee
M3YYEHHBIX COMYTCTBYIOIIHUX BOIPOCOB, COPMUPOBAHHOCTh U YCTOMUMBOCTH KOMIIETECHIIUH,
YMEHUU U HAaBBIKOB.

MoskeT ObITh TOMyIIeHa OJHA HETOYHOCTh — HE BIUSIOIAs HA UTOTOBBIM OTBET.

Xopouo (60-79 6am10B) CTaBUTCS, €CITU: OTBET YAOBJIETBOPSET B OCHOBHOM TPEOOBAHUSM
Ha OIIEHKY «5», HO IPHU 3TOM HMMEET OJIMH U3 HEJOCTAaTKOB: B YCBOCHHMH y4eOHOro Marepuana
JIOMYIIEHBl HeOoybIIMe MpoOeNbl, HE HWCKAa3MBIIME COACpP)KaHUE OTBETAa WM IPHUBEICHO
HENPaBWJILHOE PEIICHNE OJJHOTO U3 33IaHUH.

Yooenemeopumenvno (45-59 6a0B) CTaBUTCSI, €CIIM: HEMOJIHO WX HETIOCIEI0BATEILHO
pPacKpbITO COJIEp)KaHHWe MaTepuana, HO I[IOKa3aHo o0llee TOHMMaHWe BOMpoca U
IIPOJIEMOHCTPUPOBAHbI YMEHMSI, IOCTATOUHBIE /71 JAJIbHEHIIIET0 YCBOCHUS MaTepuaa; UMEIUCh
3aTpyJHEHHS WM JOMYIICHbI OMIMOKH B PEUICHUH OJHOTO WU ABYX 3aJaHHM, UCIOJIb30BAHUU
TEPMHUHOJIOTMH; MIPU HEMOJIHOM 3HAHUM TEOPETHUYECKOr0 MaTepHualla BbISBIIEHA HEJOCTATOYHAs
c(hOpMUPOBAHHOCTH KOMITETEHIIUI1, yMEHU 1 HABBIKOB, CTYJICHT HE MOXET IPUMEHHUTH TEOPHUIO B
HOBOW CHUTYallHH.

Heyooenemeopumenvno (venee 45 6amwioB) CTaBUTCS, €CIIM: HE PACKPHITO OCHOBHOE
cojiepaHue y4eOHOro Marepuana; OOHapyKEHO HE3HAHHE WJIM HETIOHMMAaHHWE OOJbIIEH WU
Haubosee BaXKHOM 4yacTh y4eOHOro MaTepuaia; AOIMYILEHbI OIIHOKU B OIMpPEEICHUH MOHATHUH,
MIPU KCIIOJIB30BAHUM TEPMHUHOJIOTUH, KOTOPHIE HE MCIPABIICHBI MOCIE HECKOJBKUX HABOISIINX
BOIIPOCOB; HE CHOPMHUPOBAHBI KOMIIETEHIIMU, YMEHHUS M HaBBIKM KPUTHUYECKOTO BOCIIPUSTHUS
uH(pOpMaLIUH.

O6pa3en 3K3aMeHAIMOHHBIX OMJIETOB

3K3AMEHAHI/IOHHLII71 BUJIET Ne 1
dI'vOY BO Io aucuuniaune Puzuka

XA Hanpagiaenue «9TTukK»
YassHosckas I'C DaxyabTerT UHKeHepHbI

Kypc 1
Kageapa «MaremaTuka u pusuka»

1. Wmnynbc Tena. 3aKoH COXpaHEHUs UMITYJbCa.
2. DneKkTpuyecKuil 3apsia. 3aKOH COXpaHEHHUs IEKTPUIECKOTOo 3apsiaa. 3akoH Kymona.

3. 3amaua. Haiitu MonsipHYI0 Maccy BO3[yXa, CUUTas, YTO OH COCTOHUT IO Macce U3 OJHOMI
YacTH KUCIIOpoJia M Tpex Jacten azora (mi/mo = 1/3).

[IpenonaBarenp T.A. JlxabpamioB YTBepxmaro 3aB. kadeapoid I0.M. Ucaer

« » 20

- OueHnnBanue padoTsl 00YYAKIIET0CS HA JaG0PATOPHBIX 3aAHATHSIIX

O:xupaeMblil pe3yJibTaT:

JleMoHCTpanys 3HAHUSI OCHOBHBIX 3aKOHOB (PM3HMKH, HEOOXOAUMBIE ISl N3YYEHUS] TEXHUUECKUX
JTUCIUTIAH

YMeHust TpPUMEHSATh 3aKOHbI (M3UKU JJIS PELICHUs KOHKPETHBIX 33/1a4; CaMOCTOSTEIbHO
paciupsTh U YrayOusiTh 3HaHUS 10 (U3HKE.



BiiageHusi HaBBIKAMHU [TPUMEHEHUS! COBPEMEHHOTO JIaO0OPaTOPHOTO 000pyIOBaHMS VISl PEIICHUS
MOCTaBJICHHBIX 3a/1a4, OLIEHUBATh PE3yJIbTaThl U3MEPUTEIIBHBIX IKCIIEPUMEHTOB

Kpurepuu ouenku:

- aKTUBHOE Y4YacTHe B 00CYKI€HUHU BOIPOCOB JaOOPaTOPHOrO 3aHATHUS,

- CaMOCTOSITEIbHOCTh OTBETOB,

- cBOOOJHOE BIIAJICHHE MaTEepHAIIOM,

- MOJIHBIE W apryMEHTHPOBAaHHBIE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI,

- TBEpHOE 3HAHWE JIEKIMOHHOIO MaTepuaiga, o00s3aTeIbHOM M  PEKOMEHJIOBaHHOU
JIOTIOTHUTEIbHOU JIUTePaTyphI,

- MIOJTHOCTBIO BBIMIOJIHEHHAS! CAMOCTOSITENIbHAS paboTa 110 TeMe JIabOpaTOPHOIO 3aHATHS.

Iloporu oneHox:

1 06amn - aKkTUBHOE Yy4yacTue B OOCYXIEHMH BOIPOCOB  J1aDOpaTOpPHOIO 3aHATHUSA,
CaMOCTOSITEJIbHOCTh OTBETOB, CBOOOHOE BIIaJICHUE MAaTEPUATIOM, IIOJHbBI U apryMEHTHPOBAHHEIE
OTBETHI Ha KOHTPOJIbHBIE BOMPOCHI, TBEPJOE 3HAHUE JIEKIIMOHHOTO MaTepHaia, 00g3aTeIbHON U
PEKOMEHIOBAaHHOM JIONIOJHUTEILHON JTUTEpaTyPBhl.

0, 5 - HEZOCTATOYHO IMOJIHOE PACKPBITHE HEKOTOPBIX BOIIPOCOB TEMbI, HE3HAUUTEJIbHBIE OIIUOKH
B (OpPMYJIMPOBKE KAaTeropuil U TMOHSATHH, MEHbLIAs aKTMBHOCTh Ha Ja0OpaTOPHOM 3aHSATHH,
HETIOJTHOE 3HAHHUE JTOTIOJHUTENBHOMN JIUTEpaTyphl.

0 0a/I0B - NMACCHBHOCTH Ha J1a0OpPAaTOPHOM 3aHSTUM, YacTasi HETOTOBHOCTb IIPH OTBETAX Ha
BOIIPOCHI, OTCYTCTBUE KaYeCTB, yKa3aHHBIX BBIIIE /IS [TOJTy4EHHUsE O0JIee BBICOKUX OLEHOK.

P
/ .
Pa3pabotan npenonasaresns //] T.A. Jl>)xaOpaunos
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