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1. IEPEYEHb KOMIIETEHIIUI C YKA3AHUEM 3TAIIOB UX

POPMUPOBAHUA

B NPOINECCE OCBOEHUSA JUCIUIIJIMHBI

Kontpoaunpyembie

KOMITETeHITIH Ilnannpyemblie pe3y/abTaThl

(uuudp 0o0y4yeHmusi (3HAET, yMeeT, OueHo4YHbIE CpPeACTBA
BJIa/IeeT, UMeeT HABBIK)

KOMIIETEHI[MH)
OIIK-1: Cnocobern | 3HaTh: baok A, D - 3amanusg
pearhb 3aJaud | - TEOPETUUYECKHUE U PENpPOAYKTUBHOTO YPOBHS
npodeccrnoHabHOI MPaKTUYECKHE OCHOBBI -BBITNOJIHEHUE TECTOBBIX
NEeSATeTbHOCTH Ha | €CTECTBEHHBIX M TEXHUYECKHUX | 3aJaHUU
OCHOBE HayK; - BOIIPOCHI HK3aMeHa
HCIOJIb30BAHUS - OCHOBBI MaTE€MaTUYECKOTO | JUCIUIUIMHBL,
TEOPETHUECKUX U anmapara  JUisl  pElIeHHs
MPaKTUYECKUX MHKEHEPHBIX 3ama4 B
OCHOB €CTECTBEHHBIX | MPO(pECCHOHATEHON
u TEXHUYECKUX | JEATEIbHOCTH.
HayK, a Takke | YMeTh: Baok B, D - 3amaHms
MaTeMaTH4eCKOro - UCTIOJIb30BaTh HA MPAKTUKE PEKOHCTPYKTUBHOI'O YPOBHSI
ammapara TEOPETHUYECKUE 3HAHMUS; - pelieHue 3aaa4

- peanu3oBaTh OMBIT PEIICHUs | - BOIIPOCHI IK3aMeHa
MPAKTUYECKUX 3a1a4 U | JUCHUIUINHBI;
MaTeMaTHYeCKUN anmnapar B

npodecCuOHATBHON

JeSITeIbHOCTH

Baagern: baok C, D - 3aganus
- METOIaMHI pelIeHus | MPaKTHKO-
MpoeCCHOHANBHBIX 337lad C | OPUCHTUPOBAHHOTO u/unu
HCIOJIb30BaHUEM HCCIIEIOBATENLCKOTO YPOBHS
TEOPETUUECKHIX u |- BOIIPOCHI JK3aMeHa
MIPAKTUIECKUX OCHOB JTUCIUTUINHBI;

€CTECTBEHHBIX U TEXHUYECKUX |- KOHTPOJbHBIE  BOIPOCHI

HayKk, a TaKXC
MAaTEMATUUYCCKOI'O aImapara

n1a00paTOpHBIX PaboT

2. TEXHOJIOI'MYECKASA KAPTA JUCHUIIVIMHBI/ITIPAKTUKHA

TexHoJ0orN4YecKas KapTa THCHUIIJIMHBI

JucuunauHa: ®duzuka

Kypc/cemectp:1/2

KoanuecTBo kpeauron (3E):4
OT4eTHOCTD: DK3aMeH

Ha3Banue
o 3ayerH | 3auyerH-
MoOayJiei i i rpaguk
aucuumiimabl | Konrpoas dopma KOHTPOJIA KOHTPOJI
MHHHM | MaKCHM
COIJIACHO ” iy a1

Monayns 1




. YCeTHBI  OlpoC  IIpu
Texymmit
3aIIuTe 2 8 15
KOHTPOJIb 5 menens
MexaHuka n1abopaTopHbBIX paboT
PyGexHbIit ceMectpa
y Tect «MexaHuka» 6 10
KOHTPOJIb
Monaynb 2
IIpoBepka
Tekymmit
i BBIITOJHEHUS 3 7 10
Monexynsip- KOHTpPOJIb .
JIOMAIIIHKUX 3aJIaHUM. HeJens
Has Qu3nKa =
Py6exnspiii | Tect «MonexynspHas 5 10 ceMecTpa
KOHTPOJb | pu3UKa»
Monayns 3
O1neHKa aKTUBHOCTH U
Tekymmit MOCEIAEMOCTH 3 5
Mexanuuec- KOHTPOJIb 3aHATUH B TEYEHUU 13
KHe ceMecTpa.
Hezens
KojeOaHus u Kontponbnas pabota
. cemecTpa
BOJIHBI PyGexusbiii | «MexaHuka 51 3 5
KOHTPOJb | MOJEKYJspHas
buzukay
Monyns 4
DnexTpocTar . VYcTHBI  ompoc  mpu
Texymmit
UKa. 3aIuTe 1 5 8 16
. | KOHTpPOJIb
[TocTosaHHBII n1ab0paTopHBIX paboT (SN SIE
anekTpuuecku | Pybexnsiii | Tecrt 6 10 ceMmecTpa
1 TOK. KOHTPOJIb | «DJEKTPUUYECTBO»
BCEI'O 3a cemectp 40 70
. YcTHBIN ompoc 20 30
IIpomeKyTOUHBIA KOHTPOJIb
CutyanmoHHbIe
(Ox3amen)
3a/1aHusI
CemecTpOBBIi PEUTHHT MO AUCLUUILUINHE 60 100

Monyab

JIOTMYCCKH 3aBCpUICHHAA YaCTh JUCIUIIIIMHBI

Texkymuii KOHTPOJIb

caMoCTosITeNbHas padoTa 00yUaroIIerocs, MOCemaeMocTh U
AKTHBHOCTh Ha 3aHATHUIX

PyOexHbIi KOHTPOJIb

MpPOBEpKa TIOMHOTHI 3HAHWW W YMEHUH (JOCTHKCHHUS
00pa3oBaTeNbHBIX PE3yJbTATOB) MO MaTepuagy MOIYJS B
LIEIOM

IIpome:KyTOUHBIH
KOHTPOJIb

3aBEpIICHHAs] 3aJOKyMEHTHPOBaHHAs 4YacTh Yy4YeOHOMU
AUCHUIIJIINHBI - COBOKYHHOCTB TCCHO CBs3aHHBIX MG)KI[y
co0o¥ MOysIei TUCIUTUINHEI.

TexHoJ0orn4YecKas KapTa THCHUIIJIMHBI

JucuunauHa: ®uzuka
Kypc/cemectp:2/1
KoanuectBo kpeauroB (3E):6
OT4YeTHOCTD: JK3aMeH

Ha3Banmue 3ayer | 3auer rpagux
MOAYyJ1eH KonTtpoasn ®opma KOHTPOJIA HbII HBbI KOHTPOJI
AUCHHUILTHHBI MHHH | MaKCH |



corsaacHo PII/T |

| mym

| mywm

Monyns 1
Texyuuii YerHBI  Olpoc  IIpu
Y 3aIlUTE 2 8 14 5
KOHTPOJIb
Marnetusm 1ab0paTopHBIX paboT HeJens
Py6exHbIit ceMecTpa
y Tect «Marnetuzm» 5 8 P
KOHTPOJIb
Monynsb 2
. IIpoBepka
Texymmit POBEp
DJIeKTpOMarHu BBITTOJTHEHUS 1 2
KOHTPOJIb . 8
THBIC JIOMAIITHUX 33JIaHUH.
HeJens
KoueOaHus U . | KonrponpHas pabora
Py6esxubiii cemecTpa
BOJIHBI «DNEeKTPUYIECTBO u 2 4
KOHTPOJIb
MarHeTU3M»
Monyns 3
o IIpoBepka
Tekymmit POBCP
BBITTOJTHEHHS 1 2 11
BonHoBas KOHTPOIIb .
JIOMAIITHUX 33JIaHUH. HeJens
OTITHKA =
Py6exnsprii | Tect «BonHoBas 5 8 ceMmecTpa
KOHTPOJIb OTITHKA)
Monyns 4
Texymuii YerHBI  Olpoc  IIpu
Y 3aIuTe 1 3 7 13
KpanrtoBas KOHTPOJTh
OIITHKA 71a00paTOPHBIX paboT Hezaens
Py6exnsprii | Tect «KBaHTOBast 5 8 ceMmecTpa
KOHTPOJIb OTITHKA)
Moayns 5
IIpoBepka
Tekymmit
DNeMEeHThI Y BBITIOJTHEHUS 1 2 15
. KOHTPOJTh .
KBaHTOBOM JIOMAIITHUX 33/ IaHHH. Hezens
MEXaHUKHU PyGexunbiii | Tect «AToMHas # 5 8 ceMecTpa
KOHTPOJTh snepHas pu3nuKay
Monynb 6
OreHKa aKTUBHOCTH U
Texymmit MOCEIIaeMOCTH 2 3
KOHTPOJIb 3aHATUA B TEUYEHUU 16
Snepnas ceMecTpa.
HeJens
¢buznka Kontponbnast pabota 2 4
cemecTpa
«OnTuka, aromMHas H
PyGexHsbrii | smepHas buszuka»
KOHTPOJIb syiepHasi PU3UKay
BCEI'O 3a cemectp 40 70
. VYerHbll onpoc 20 30
IIpomMexKyTOUHBIE ~ KOHTPOJIb
CutyanmoHHbIE
(Ox3amen)
3aJaHus
CemecTpOBBIi PEUTHHT MO AUCLUUIUINHE 60 100

Monyab

JIOTUYCCKHU 3aBCPIICHHAA YaCTh JUCHUIIIIMHBI

Texkymuii KOHTPOJIb

camocrosTenbHas paboTa 00yd4aromerocs, MmocenaeMocTb H
AKTHBHOCTh Ha 3aHATHUIX

Py0e:xHbIN KOHTPOJIb

MpPOBEPKA  TOJHOTHI

3HAHUM H  YMEHUH
00pa3oBaTeNbHBIX PE3YJIbTATOB) IO MaTEpPHAIy MOJIYJS B

(mocTmxeHus




OCJIIOM

IIpome:KyTOUHBIH 3aBEpIICHHAss  3aJIOKYMEHTUpPOBAaHHasg  4YacTh  y4eOHOM
KOHTPOJIb AUCHUIINIMHBI - COBOKYITHOCTD TCCHO CBA3AHHBIX MCKY CO60ﬁ
MOJTyJIel AUCUMILITUHBL.

3. TUIOBBIE KOHTPOJILHBIE 3AJTAHUS M MTHBIE MATEPHAJIBI,
HEOBXOJNMBIE J1J151 OHEHKH IJIAHUPYEMBIX PE3YJIbTATOB
OBYYEHMS 110 JUCHUILIMHE / TPAKTAKE (OLIEHOYHBIE
CPEJICTBA)

Baok A

Tect: "Mexanuka'.

3aganue Nel KunemaTnka MaTepHaJIbHOM TOYKH

Enununna nsmepenus nepeMenieHus

BriGepute oiuH U3 5 BApHAHTOB OTBETA:

M
1) e
2) H
3) M
4) Mm/c
5) pan/c

3ananue N2 KunHemaTuka MaTepuaJIbHOH TOYKH
OcHOBHEBIE BeTNYUHBI cucTteMbl CU:

Bri6epute oauH U3 5 BapMaHTOB OTBETA:

1) CaHTUMETp, TpaMM, CEKyH/Ia, aMIiep

2) METp, KHJIOTPaMM, CUJIa, CeKYHa

3) METp, KUJIorpamm, cekyHaa, KeiabBuH, Moib, KaHJela, aMIiep
4) METp, KUJIOTpaMM, MUHYTa

5) METp, KWJIorpaMm, cexkynaa, Kymon

3aganue Ne3 3agaum no KMHeMaTHKe MaTepHAIbHON TOYKH

Beproner neren Ha ror co ckopocThio 20 M/c. C KaKOH CKOPOCThIO OYJIET JIETETh BEPTOJIET,
€CJIM MOJyEeT BOCTOYHBIM BETEP CO CKOPOCThIO 15 M/c? (OTBeT B M/C)

Bri6epute oauH 3 4 BapuaHTOB OTBETA:

1) 22,6
2) 15
3) 25
4) 20

3aganue Ne4 3anaum no AMHAMHKE MaTepPHAJIbHON TOYKHU

K nHuTy noagemiex rpy3 maccoit 8 kr. HaliTu HaTsiK€eHHE HUTH, €CIIU HUTh C TPY30M



NOHUMATh ¢ yckopeHueM 3 m/c®. Cuurath g=10 m/c?. (Otset B H).

BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) 110
2) 50
3) 80
4) 104

3aganne Ne5 MexaHHuyecKHe K0JI1e0aHUA U BOJTHBI

MaremaTnyeckuii MaITHUK

BriGepute oiuH U3 5 BApHAHTOB OTBETA:

1) MaTepralibHasi TOUKa, MOABCIICHHOE HA HEBECOMOU M HEPACTSXKUMONU HUTH
2) TeJI0, TTOJIBEIIICHHOS HAa HUTHU

3) TeJI0, TTOJIBEIIICHHOS Ha HEBECOMOI HUTH

4) TEeJIO, NOABEIICHHOE HAa HEBECOMOW U HEPACTSKUMOW HUTHU

5) MarepHuaibHasg TOYKa, MOJIBEIICHHOE Ha HUTH

3ananme Ne6 3agauu mo AMHAMMKE BPAIIATEJIbHIO IBUKEHUS

Ha o6pyd4 pagumycom R=20 cm u maccoii m=1 Kr IeHCTBYET MOCTOSIHHBII MOMEHT
BHemHel cuiibl M=2 Hm. Onipenenuth yriioBoe yCKOpeHHe o0pyda €.

BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) 20 pan/c?
2) 50 pan/c?
3) 40 pan/c?
4) 30 pan/c?

3ananme Ne7 JIlmHaMuka mocTrynareibHOr0 ABHKEHHUS
Bribepure omnpeneneHue HeHTPOCTPEMUTEIBHON CHITBI

BriOepute oauH U3 3 BapuaHTOB OTBETA!

1) Cuia, coo0miaroniasi MaTepHaIbHOM TOYKE HOPMAJIbHOE YCKOPECHHE

2) Cuna, KoTopas onpeenseTcs TOJIbKO HauyalbHBIM U KOHEYHBIM MOJIOXKEHUEM
TeJa ¥ He 3aBUCUT OT (pOpMBI ITyTH

3) Cuna, paBHasi TEOMETPUYECKON CyMME BCEX AEHCTBYIOLIUX CUT

3ananmne Ne§ JImHaMmka mocTrynareJibHOr0 ABHKEHHS

EI[I/IHI/II_Ia HU3MCPCHHA MACCEBI

BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) r

2) H*m
EIl' - M

3) c

4) KT



3aganue Ne9 PaGora u 3Heprus
Ennnuna namepenus KHHETUYECKOW SHEPTUU

BriGepute ouH U3 5 BapuaHTOB OTBETA!

1) Bt
2) ITa
KT -M
3) c
4) H
5) JIx

3ananue Nel) KunemaTnka MaTepuaibHOH TOYKH
MrHoBeHHas CKOPOCTh paBHA

BriOepute oauH U3 4 BapuaHTOB OTBETA!

S
1) V=1
_d.S'
2) V=
AS
3) {P}=E
L dr
4) FZE

3ananue Nell /luHamMMKa NOCTYNATEJbHOTO JABHKEHUS
Enununa usmMepeHus CUIbI TpEHUs

BriGepute onuH u3 4 BapuaHTOB OTBETA!

1) H*m
2) H
3) ITa

ETl' - M
4) C

3ananue Nel2 3amaum mo AMHAMHKE MaTePHAJIbHONH TOYKH

CKOpOCTh TOYKH TPU MPSIMOTMHEHHOM JIBHKECHUH U3MEHSIETCS 10 3aKoHy V(t)=1+3t.
Haiitu ee yckopenue B MOMeHT BpeMeHH t1=2 c. (OTBeT B M/c?)

BriGepute onuH u3 4 BapuaHTOB OTBETA!
1) 6
2) 8



3)
4)

3ananme Nel3 3amaum no teme '"PaGora u 3Heprus'

[Tyns maccoii 10 T netut co ckopocthio 100 M/c. OnpeaenuTe KHHETHYECKYIO YHEPTHIO

yJIN.

1)
2)
3)
4)

Bribepute 0uH 13 4 BAPHAHTOB OTBETA:
100 JTx
5000 dx
50 JIx
100000 Tx

3ananme Nel4 PaGora u 3Heprus

HOTGHHI/IaJIBHa}I OHCPTU: IOJIAA CUJI TATOTCHUS PaBHA

1)

2)

3)

4)

BriOepute oauH U3 4 BapuaHTOB OTBETA!

E_kxz
2

E=—G22

T

E_mﬂz
2

E_Imz
-2

3ananue Nel5 JluHamMuka BpamaTelbHOTO JIBUKEHUS

MowmeHT HWHCPIUHU TBCPAOT'O TCJIa OTHOCUTCIILHO HpOH3BOHBHOﬁ OCH paBCH

1)
2)
3)
4)

5)

BriGepute oiuH U3 5 BApHAHTOB OTBETA:

Irdm
Imzdr
IrBdm
[r2dm
J'mdr

3ananmne Nel6 /luHamMuka BpalmaTeIbHOTO IBUKEHUS

Kaxkas pusnueckasi BenmuunHa CIIy>KUT MEpOH MHEPTHOCTH Bpalalomerocs tema’?



Bri6epute onuH U3 4 BApHAHTOB OTBETA:

1) MOMEHT MMITYJIbCa TeJla OTHOCUTEIBHO OCH
2) MOMEHT MHEPLUH TeJIa OTHOCUTEIIFHO OCH
3) KUHETHYECKas SHEPTHs

4) MOMEHT CHJIBI T€JIa OTHOCHTEIBEHO OCH

3ananue Nel7 DjieMeHTbI THAPOAUHAMMUKHA
YpaBHEHHE HEPA3PBIBHOCTH

BriGepute oauH U3 4 BapuaHTOB OTBETA!
2

o
1) Po + pgh+ - = const
2) 511?1:521?2
2
3 A= | F-dS
1
2) g=¢gE

3ananue Nel8 /[uHaMMKa MOCTYNATEJIbLHOTO JIBHKEHUS
Cucrema siBisIeTCSl 3aMKHYTOU €CIIN

Bri6epure ouH U3 4 BApHAHTOB OTBETA:

1) CyMMa BC€X BHYTPEHHMX CUJI PaBHA HYJIIO

2) IIPU ACUCTBUU KOHCEPBATUBHBIX CUII

3) CyMMa BCE€X BHEUIHUX CWJI U MOMEHTOB CHJI paBHA HYIIIO
4) CyMMa BCE€X BHEIIHUX CHUJI OTJIMYHA OT HYJISA

3ananue Nel9 KunemaTnka MaTepuaibHOH TOYKH
CKopocCTh NIpH paBHOMEPHOM JBUKEHUU paBHA

BriOepute oauH U3 4 BapuaHTOB OTBETA!
ar
vV =—
1) dt

AS
2) (v) = E



A)
t

3) v =
dS
V=—
4) dt
3ananmne Ne20 ledopmanum TBepaoro rejia
3akoH ['yka
BriOepute oauH U3 4 BapuaHTOB OTBETA!
dF
g=—
1) dsS
Al
g=—
2) L
3) g =¢k
Al
£=—
4) I

3apanue Ne21 KunHemaTHka BpamaTejbHOI0 JABHKEHHS
[Ipu BpamarenbHOM ABUKEHUH HOPMaJbHOE YCKOPEHHUE PaBHO

BriOepute ouH U3 5 BapuaHTOB OTBETA!

1 do
) dt
d%p
2 T
) dt?
do
3) dt
VZ
4 -
) R
. av
) dt

3ananue Ne22 KunHemaTHka BpamaTebHOI0 JABUKEHHUS

JIBm>keHre KaOWHBI U3BECTHOTO aTTPAKIIMOHA “KoJieco 0003peHus” (“4epToBO Kojeco”™)
SIBJISICTCSL:

BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) BpalaTeIbHbIM



2) MOCTYTATEIbHBIM
3) BUHTOBBIM

4) KaueHHEM
Tect: "Mouekyasipuas ¢puszuka'.

3aganue Nel MouekyasipHas pu3uKa (3axa4m)
OnpeienuTe MWIOTHOCTh Bo3ayxXa (kr/m®) mpu Temneparype 17°C u naBnenun 100 xI1a?
Momsiprast Mmacca Bo3ayxa 29 r/Moub.

Bri6epure ouH 13 4 BApHAHTOB OTBETA:

1) 1,2
2) 1,7
3) 29

4) 2,9

3ananme Ne2 ModgexkyaspHas ¢pusuka (TeopeTHiecKue BOMPOCHI)
OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH ra3a UMEET BU

BriOepute ouH U3 5 BapuaHTOB OTBETA!

n B ( mgh)
) = Nyexp T
mia m
2) (p—I— - ,,)(V—b]=—RT
peve Iz
3) c, = 3R
4) p = nkT
m
5) PV = —RT
il

3ananue Ne3 ModiekyasipHasi pusuka (TeopeTHyecKue BOMPOChI)
[Tocrosnnas ABoraapo umeer pazmepHocts B CU:

BriOepute ouH U3 5 BapuaHTOB OTBETA!

1) Kr/m®

2) MoJb/Kr*K
3) 1/mMonb

4) Kr/M?

5) MOJTB/KT

3ananue Ne4 ModiekyasipHasi pusuka (TeopeTHyecKue BONMPOChI)

3akon [rononra-IltTu numeer Bujg



BriOepute ouH U3 5 BapuaHTOB OTBETA!

1) c, =3R
m

2) PV = —RT
i}
ma m

3) (p—I— - ,,)(V—b]=—RT
peve Iz

mgh
) (32
) = nyexp T
5) p =nkT

3ananue NeS ModiekyasipHasi pusuka (TeopeTHyecKue BOMPOChI)
VYpaBHEHHE COCTOSHUS UACATBLHOTO ra3a UMEET BU

BriGepute oiuH U3 5 BApHAHTOB OTBETA:

mia m
1) (p+ ~ ﬂ)(V—bJ=—RT
peve u
m
2) PV = —RT
i3
mgh
) el
) n = nyexp T
4) C, = 3R
5) p =nkT

3aganue Ne6 MouiekyasipHas pu3uKa (3a1a4M)
[Iponecc, mpoTekaromuil Ipy MOCTOSTHHOM TEMIIEPATyPe, Ha3bIBACTCS

BriGepute oiuH U3 5 BApHAHTOB OTBETA:

1) M300apHBIM

2) CTaTUYCCKUM

3) CTAIlMOHAPHBIM
4) HU30TEPMHUECKUM
5) M30XOPHBIM

3ananue Ne7 ModekyaspHasi pusuka (TeopeTHuecKue BOMPOCh)

KonudaecTBo BemecTBa v onpeaenseTcs mo ¢popmyiie (n - KOHIIEHTpAIys BemecTsa, N -
KOJIMYECTBO aTOMOB):

Bri6epute ouH U3 4 BApHAHTOB OTBETA:

1) v=Na/N
2) v=Na/n
3) v=n/Na
4) v=N/Na

3ananue Ne§ ModiexyasipHasi pusuka (TeopeTHyecKue BONMPOCHI)

YpaBHEeHHE COCTOSIHUS pealibHOTO ra3a (ypaBHeHHEe BaH-nep-Baanbca) nmeer Bua



BriOepute ouH U3 5 BapuaHTOB OTBETA!

1) c, =3R
mia m

2) G%qu)w—b]=—RT
peve Iz

mgh

) e

) = Nyexp T
m

4) PV = —RT
i3

5) p =nkT

3ananue N9 Modekyasipaasi pusuka (TeopeTHiecKue BOMPOCh)
VYkazarb Gpopmyiy nmepBoro Hayajga TEPMOJAUHAMUKH ISl ©30XOPUYECKOI0 Mpoliecca.

BriGepute ouH U3 5 BapuaHTOB OTBETA!

1) A=-AU
2) Q=A
3) Q=AU+A
4) Q=AU
5) Q=0
3ananue Nel0 ModaekyJasipHasi pu3uka (TeopeTnyeckue BONPOCHI)
Bri6pats ¢hopMyity, HE COOTBETCTBYIOIIYIO H30TEPMUYECKOMY IPOLECCY
BriGepute ouH U3 5 BapuaHTOB OTBETA!

1) A-MrTin b

H P,
2) PV = const
3) Q=A
4) PV, =PV,
5) A=P(V,-V,)

3ananue Nell Monekyasipaas pusuka (TeopeTnyeckue BONPOCHI)

VYKaxkurte Bce BEpHbIC YTBEPKICHUS: 1) KpUCTAIUIBI H30TPOIHBI; 2) KPUCTAIIIBI
aHM30TPONHBI; 3) aMop(HBIE TeNa U30TPONHbI; 4) aMOp(HBIE TeJla AHU30TPOIIHBI.

BriGepute onuH u3 4 BapuaHTOB OTBETA!

1) lud
2) 2u3
3) 2u4d

lu3l

4)



3aganue Nel2 ModekyasipHas ¢pusnka (TeopeTu4ecKue BONpPOCHI)
VYpaBHeHHEeM N300apHOTO MpoLecca i JaHHOW MacChl UeaTbHOTO Ta3a SABISETCS:

Bei6epute ouH U3 5 BAPMAHTOB OTBETA:

1) p = const

2) p/V = const
3) p/T = const
4) VIT = const
5) pV = const

3ananue Nel3 MouekyasipHas ¢pusuka (3agaum)
C YBCIMYCHUECM OABJICHUSA TCMIICpATypa KUIICHUS BOAbI

BriGepute oauH U3 5 BapuaHTOB OTBETA!

1) CHayaja pacTeT, a IOTOM MaaaeT
2) YBEJINYUBACTCS
3 YMEHBIIIAeTCS

CHa4dajla magacT, a IOTOM pacTET

o1 B
N~— N~ |

HE U3MCHSACTCS

3ananue Nel4 MousekyasipHas ¢pusuka (TeopeTH4ecKUe BONPOCHI)
[Tocrosunas bonbimana B CU nmeer pa3MepHOCTb:

Bei6epute ouH U3 5 BAPMAHTOB OTBETA:

1) JIx/KT

2) Jlx/xreK
3) H/™m

4) Jx/K

5) kreK

3ananme Nel5 MouekyasipHas pusuka (3agaun)

Bo ckoibpKo pa3 yMeHbIIWIACH Macca ra3a B OaljioHe, €CIH B Pe3yJIbTaTe BHIITYCKAHUS Ta3a
u3 OaJuloHa JaBlieHHE YMEHBUIMIIOCH B 4 pa3a, a abCOMIOTHAs TeMIlepaTypa MOHU3UIACh B 2

pa3za?
Bri6epute oquH U3 4 BApHAHTOB OTBETA:
1) 11
2) 1,6
3) 1,3
4) 2,0

3ananue Nel6 Modnekyasipaasi pusuka (TeopeTnyeckue BONPoOChl)



7/ = —
C
JIns ra3za coCTOSAIIEro U3 IByXaTOMHBIX MOJIEKYJ V' paBHO:

BriGepute oiuH U3 5 BApHAHTOB OTBETA:

1) 1,67
2) 1,33
3) 1,4
4) 1,9
5) 8,31

3ananme Nel7 ModekyasipHas pusuka (3agaun)

Bo ckosbko pa3 yMeHbIIMIIACh Macca raza B OaJlJIoHe, €ClIA B Pe3yJIbTaTe BBITYCKAHUS Ta3a
u3 OaJuIoHa JJaBlieHNE YMEHBUIMIIOCH B 2 pa3a, a adCONI0THAs TeMIlepaTypa MOHU3WIACh B
1,5 paza?

Bri6epute onuH U3 4 BApHAHTOB OTBETA:

1) 713
2) 5/3
3) 8/3
4) 4/3

3ananmne Nel8 MouekyasipHas pusuka (3agaun)

Bo ckombpKo pa3 yMeHbIIMIIACh Macca ra3a B OaljioHe, €M B Pe3yJIbTaTe BBIITYCKaHUS rasa
u3 OaJuIoHa JaBlieHHe YMEHBIIMIIOCH B 3,5 pa3a, a abCoII0THas TeMIepaTrypa OHU3MWIACh B

2,5 paza?
Bri6epute ouH U3 4 BApHAHTOB OTBETA:
1) 2,3
2) 1,2
3) 1,4
4) 1,8

Tect: "dnexkTpudecTBo'.

3ananue Nel 3aKoHBI HOCTOSIHHOTO TOKA
Kakas u3 nepeunciieHHbIX HIKe (hopmyt BeIpakaeT 3akoH Jlxoymsa-Jlenma?
BriOepute ouH U3 5 BapuaHTOB OTBETA!
1) U=u/t



2)
3)

4)

5)

1)
2)
3)
4)

5)

1)
2)
3)
4)
5)

I=c/(R+7)

P=1I°R/t
p=py (1+at)
Q =I°Rt

3ananme Ne2 DJieKTpOCTaTHKA

Kakoe SJICKTPHUYCCKOC ITOJIC HAa3bIBACTCSA OJHOPOAHBIM mmojiem?

BriOepute ouH U3 5 BapuaHTOB OTBETA!
[Tone Toueunoro 3apsna

[Torne, B Kax /101 TOYKE KOTOPOTO BEKTOP HAMPSKEHHOCTH UMEET OJIMHAKOBOE
HarpaBJieHUE

HOHG, CO3aHHOC 3apsA0M OOHOI'O 3HAKa

Ilone, B KaXk/101 TOYKE KOTOPOTO BEKTOP HANPSKEHHOCTU UMEET
OJIMHAKOBBII MOZyJIb ¥ HAIIpaBJICHHUE

[Tone, B kax 101 TOUKE KOTOPOTO BEKTOP HAMPSKEHHOCTH UMEET
OJIMHAKOBBIN MOAYJIb

3aganue Ne3 DuekTpocTaTnka

Cuii0BOM XapaKTepUCTUKOM STEKTPOCTATUUECKOTO MOJIs SBIISIECTCS:

BriGepute oiuH U3 5 BApHAHTOB OTBETA:
Cuna Toka
Pabota B a51eKTpOCTaTUYECKOM T0JIE
Hanpsioxenue
3apsn
HanpsixeHHOCTD

3aganue Ne4 3aKoHBI MOCTOSHHOIO TOKA

Kak n3mMeHuTCS CONpOTUBIEHUE MPOBOJAHMKA, €CIIM €r0 pa3pe3aTh Ha JIBE PaBHbIE

YaCcTu U COCAUHUTDH 3TH 4YaCTH napannenLHo?

1)
2)
3)
4)
5)

BriGepute oiuH U3 5 BApHAHTOB OTBETA:
He n3menurcs
VYBenuuuTtcs B 2 pa3za
YMenbpmutes B 2 pasza
Ymenwmutes B 4 paza

VYBenuuutcs B 4 pasza

3aganue Ne5 3aKkoHBI MOCTOSHHOIO TOKA

Kak npaBuiIbHO BKIIOUUTH B CXEMY aMIIEPMETP U BOJIBTMETP, YUTOOBI H3MEPUTH TOK U

HampspKeHUE Ha yJacTke 1enu?

Bri6epure ouH U3 4 BApHAHTOB OTBETA:



1) AMnepMmeTp — nmocaeA0BaTeNbHO, BOIBTMETP — NapaLIEIbHO

2) O6a mocieg0BaTeNbHO
3) AmMniepMeTp — napajuieaIbHO, BOJIBTMETP — IOCIIEI0BATEIBHO
4) O06a BKIIIOYUTH MapauIebHO YUACTKY TSN

3aganue Ne6 DiekTpocTaTnka

Kakas u3 npuBeeHHBIX HIKE (OpMYIT OTpaxaeT GU3NUeCKUil CMbICT HAPSX)KEHHOCTH
AIEKTPUUYECKOTO TOJIS?

3) A b) dme,r 0)
A

e, r

o
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BriGepute oauH U3 5 BapuaHTOB OTBETA:
1)
2)
3)
4)

D O O T @

3aganue Ne7 DiekTpocTaTnka

Kaxk usmenurcs HaIMpsPKCHHOCTD 3JICKTPUYCCKOTO ITOJISI TOUCYHOI'O ITOJIOXKUTCIIBHOT'O
3apsiga Ipu YBEJIUYEHUH PAcCTOSIHUA OT 3apsiaa B 4 pasza?

BriGepuTe oauH U3 5 BapuaHTOB OTBETA!

1) VYBenuuurces B 4 pas
2) Ymenbmutes B 16 pa3
3) YMmeHnpmuTes B 2 pas
4) YBenuuutes B 16 pas
5) YMeHbIHTCS B 4 pas

3aganue Ne§ 3agaum HA 3aKOHBI MOCTOSHHOI'O TOKA

B nens ¢ conporusnenuneM 10 Om noaxirouniam uctouHuk Toka ¢ 9J1C 24 B u
conpotuBieHuem 2 Om. Kakoit TOk uaeT B 11e1b?

BriGepuTe oauH U3 5 BapuaHTOB OTBETA:

1) 2A
2) 24 A
3) 4 A
4) 10 A
5) 12A

3ananue N9 IiekrTpocraTuka

HetitpansHas BogsHas Karuis pazaenuiack Ha aBe. [lepBas u3 Hux obOnamaet 3apsiaioM +q.



Kakum 3apsiiom obnanaet Bropas Karis?

BriOepute ovH U3 5 BapuaHTOB OTBETA!

1) —q
2) -2q
3) +q
4) 0

5) +2q

3apnanue Nel) DjexTpocTaTuka

Teopema ["aycca a1 3I€KTpOCTATUYECKOTO MOJIS B BAKyyMe UMEET BH ... .
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Bribepute onuH U3 S BApuaHTOB OTBETA!
1)
2)
3)
4)
5)

D O D O T

3ananue Nell 3amauu mo 3JIeKTpPoCTATHKE

[Ipu nepemeniennu 3apsiaa ( B JIEKTPUUECKOM T0JI€ C Pa3HOCTHIO MOTEHIMAIOB 6 B
coBepiiena pabora 18 m/[x. Uemy paBeH 3apsin q?

BriGepute oiuH U3 5 BApHAHTOB OTBETA:

1) 3Kn
2) 1.08-107 Kn
3) 108Kn

1
4) EKE
5) 3107 Kn

3apanue Nel2 DJjieKTpUUYecKHii TOK B cpeaax

Kak n3mMeHuTCs 3JIeKTpUUeCcKOe CONPOTUBIIEHUE METAJIIIOB U MOJYIPOBOJHUKOB ITPU
MOBBIIICHUH TEMIIEPATYPbI?

BriOepute oauH U3 4 BapuaHTOB OTBETA!
1) YBenuuuBaercs y METaNIOB, YMEHBIIAETCS Y MOIYTIPOBOJHUKOB
2) YBenMMUUTCS y METAJJIOB U TIOJIYIIPOBOJHUKOB

3) VYMeHbI1aeTcss y METaIOB, YBEJIMUHUBAETCS Y MOIYITPOBOAHUKOB



4) YMEHBIINTCS Y METAJUIOB U MTOJIYIIPOBOJIHUKOB

3aganue Nel3 3aKkoHBI MOCTOSHHOIO TOKA

Kakas ¢usnueckas BeTMYMHA OMPEIENICTCS OTHOIICHHEM paboThl, COBepIIaeMOi
CTOPOHHUMH CUJIAMHU TIPU MEPEMENIEHUH 3apsiaa (| MO BCE 3aMKHYTOM 3JIEKTPUYECKOM 1ETIH,
K 3HAYEHUIO 3TOTO0 3apsja’

BriGepute ouH U3 5 BapuaHTOB OTBETA:

1) Pa3zHocTh moTeHIIMANTOB

2) DICKTPOABMKYIIAS CHJIa

3) DJNEeKTPUIECKOE COMPOTUBIICHNE
4) Cuna Toka

5) Hanpsokenne

3ananme Nel4 DiekTpocTraTuka

Kax u3MeHuTcs s3Heprus KOHIAEHCATOpa, €CII yIBOUTh PACCTOSIHUE MEXK/Y €ro
mactuHaMu? KongeHncatop ObUT 3apshKEH M OTKIIFOYEH OT HCTOYHUKA HAIPSIKEHUS.

BriGepuTe oauH U3 5 BapuaHTOB OTBETA:

1) YBenuuutcs B 2 pasza
2) YMeHbIHUTCS B 4 paza
3) YMeHbIIHTCS B 2 paza
4) YBenuuutcs B 4 pasza
5) He usmenurcs
3ananme NelS DuekTpuyeckuii TOK B cpeaax
Kakoii Bu pa3psna umeeT B JaMiax JTHEBHOIO cBeTa?
Bribepute 0uH U3 4 BAPHAHTOB OTBETA:
1) [Tnazma
2) KopoHHsrii
3) HckpoBoii
4) Trerommit

3aganue Nel6 3aKOHBI MOCTOTHHOIO TOKA

KaKaH (bHSH‘-I@CKaH BCJIMYMHA OHp@I[GJIHGTCH OTHOIICHUEM MOIIHOCTH ITOCTOSHHOI'O
TOKa K cuie Toka?

Bei6epute ouH U3 5 BAPMAHTOB OTBETA:

1) DNeKTpUUECKUN 3apsia

2) MarauTtHas UHAYKIHS

3) [TnoTHOCTH TOKA

4) DNEKTPUUECKOE HATIPSIKEHHE

5) DJIEKTPUYECKOE CONTPOTUBIICHUE

3aganue Nel7 OJulekTpocTaTHKa

EMKOCTB MIIOCKOTO KOHJIEHCATOPA PACCUUTHIBACTCS MO POPMYIIE ...



BriOepute ouH U3 5 BapuaHTOB OTBETA!

1) A=C-Ag
__ ¢
2) o= dmegr
3) =588
d
g
C=—
4) Ao
5) C=—-
£&,

3aganue Nel8 3agaum Ha 32aKOHBI MOCTOAHHOIO TOKA

Onement ¢ 3/IC 12 B u BHyTpeHHUM conpoTuBieHreM 4 OM 3aMKHYT TPOBOJIHUKOM
c conpoTuBieHrneM 8 OM. Kakoe KoIn4ecTBO TEIUIOTH OY/IeT BBIACTATHCS BO BHELIHEH YacTh
uenu 3a 1 cekynmy?

BriGepute oiuH U3 5 BApHAHTOB OTBETA:

1) 12 JTx/c
2) 16 JIx/c
3) 4 JTx/c
4) 8 IIx/c
5) 18 Ix/c

3ananue Nel9 3amaym mo 3JeKTpPOCTATHKE

Cuna B3auMoJENCTBUS MEXy IBYMSI OJIMHAKOBBIMU 3apsyKeHHbIMU Iapukamu F =1 H.
Kakoii Oynet cuia B3auMOIEHCTBHS STHX IIAPUKOB IPU YMEHBIIEHUH WX 3apsi/I0B B 2 paza
U YBEJIMYECHUU PACCTOSHUS BIIBOE.

BriGepute oiuH U3 5 BApHAHTOB OTBETA:

1) 4 H

2) 1/16 H

3) He nzmenntcs
4) 1/4 H

5) 16 H

3apmanue Ne2() DjekTpocTaTuKa
Kakas moBepXHOCTh Ha3bIBAETCS AIKBUIIOTEHIIMAILHOM?
BriGepute oiuH U3 5 BApHAHTOB OTBETA:

1) [ToBepxHOCTD, NapasuieabHas CUJIOBBIM JIMHHUSIM OZHOPOIHOTO



QJICKTPOCTATUYCCKOI'O MOJIA

[ToBepxHOCTB, HMeIOLIast chepuyeckyto GopMy, KOTOPOl MOXKHO OXBATUTh

?2) n000€e 3apsHKEHHOE TEIIO

3) [ToBepxHOCTH JTFOOOTO TENA B AIEKTPUUECKOM I10JIE

2) [ToBepxHOCTH, KOJIMYECTBEHHO XapaKTEPU3YIOIIHE paclpeesieHue Mo B
MIPOCTPAHCTBE

5) [ToBepXHOCTB, BCE TOYKH KOTOPOIl UMEIOT OZIMH U TOT XK€ IMOTCHIIHAIT

Tect: "Marnerusm Tect aaa EITA".

3amanue Nel Maruerusm

Bomu3u nmmHHOTO TPOBOIHUKA C TOKOM (TOK HAIPaBJICH K HaM) MPOJIETaeT MPOTOH
-+
CO CKOPOCThIO ¥,

@ P

v
Cuna JlopeHia. ..
BriGepute oiuH U3 5 BApHAHTOB OTBETA:

1) HaIpaBJieHa K HaM.

2) paBHa HYIIIO;

3) HaIpasJICHa OT HAC,

4) HaIIpaBJICHA BIIPABO,

5) HampaBj€Ha BJIEBO;

3apnanue Ne2 3agauu mo teme ""DileKTPOMATHUTHASI HHAYKIUS'"

: : : :

0 5 1o 15 20 A€

Ha pucynke noka3ana 3aBUCHMOCTb CHJIbI TOKa OT BPEMEHU B AJIEKTPUYECKON LIEMU
C UHAYKTUBHOCTBIO 1 MI'H.

Monyns cpennero 3nauenus DJIC camonHaykiuu B uHTEpBasie ot 15 10 20 ¢ (B

MKB) paseH ...
BriOepute oauH U3 4 BapuaHTOB OTBETA!
1) 0
2) 6
3) 4
4) 30

3aganme Ne3 3agaum mo reme ""Marnerusm"



Ha pucynke n300pakeHbl cCE€4eHUs ABYX MapauIeIbHbIX TPIMOIUHEHHBIX ITHHHBIX
MIPOBOJIHUKOB C IPOTHBOIOJIOKHO HAIIPaBIECHHBIMHU TOKaMH, ipudem 11=212.

I
(o)

I
I
|
a I
I

—

WNHnyknus B MarmurHoro mons paBHA HYJIIO B HEKOTOPOU TOYKE y4acTKa. ..

BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) b
2) a
3) c
4) d

3aganue Ned Marnerusm

Envnuna namepenus MarHuTHON MHIYKIIMU

BriGepute oiuH U3 5 BApHAHTOB OTBETA:

1) Tn
2) B6
3) A/M
4) B

5) )

3amanue Ne5 Maruerusm

Ha pucynke n300pakeHbl cCE€4eHUs ABYX MapauIeIbHBIX TPIMOIUHEHHBIX ITHHHBIX

IIPOBOJHHMKOB, PACIIOJIOKEHHBIX B IBYX BEpLIMHAX PABHOCTOPOHHETO

TpeyroibHuKa. Eciy no npoBoJHUKaM IPOTEKAIOT OJAMHAKOBBIC 110 BEIMYMHE TOKH,
—

TO BEKTOP 5 WHIYKLIWN PE3YNbTUPYIOIIET0 MATHUTHOIO MOJISI B TOUKE 4,
PacrojoKEHHOU B TPEThEN BEPIIMHE TPEYTOJIbHUKA, UMEET HAIPaBJICHHUE. ..

Bri6epure ouH U3 4 BApHAHTOB OTBETA:

2) 3
3) 1



3ananue Ne6 IjeKTPpOMAarHMTHAsI MHAYKIMSI

[TpoBonoyHast MpsIMOYTOJIbHAS paMKa BPAIAeTCs C IOCTOSHHOW CKOPOCTHIO B
MarHUTHOM TI0JI€. 3aBUCUMOCTH CHJIBI TOKA, MHAYIIUPYEMOTO B paMKe, OT BPEMEHH
COOTBETCTBYET Ipaux ...

I
a. -_I
[
b. :
Iy
C. {
I
e
d.

Bri6epute onuH U3 4 BApHAHTOB OTBETA:

1) b
2) c
3) d
4) a

3amanue Ne7 Maruerusm

Enunuiia usMepeHus MarHuTHOM MPOHUIIAEMOCTH CPEbI

BriOepute ouH U3 5 BapuaHTOB OTBETA!

1) )

2) HE UMEET CUHHIIBI U3MEPCHUS
3) B6

4) A/m

5) Tn

3aganue Ne§ DjeKTpoOMArHUTHAsI HHIYKIHS



;
b
o]
9]
c
A cccanee
=
R R
-
p

Ha pucynke npeacraBiena 3aBUCUMOCTh MAarHUTHOTO MTOTOKA, POHU3BIBAIOIIETO
HEKOTOPbI 3aMKHYTBII KOHTYP, OT BPEMEHHU.
O/1C uHAYKIMY B KOHTYpE HE BOZHUKAET B UHTEPBAJIE. ..

BriOepute ouH U3 5 BapuaHTOB OTBETA!

1) A
2) C
3) E
4) B
5) D
3ananue Ne9 3angauu no teme ""DileKTPOMArHUTHASI HHAYKIUs'"
Uepes KOHTYp, HHAYKTUBHOCTH KOTOpOoro L=0,02 I'H, TeueT TOK, N3MEHSIOIIMIICS 110
3akoHy [=0,5 sin 500t. AMmunTyaHoe 3HaueHue 3J1C caMOMHIYKIUH,
BO3HUKAIOIIEH B KOHTYpE, PaBHO. ..
Bribepute onuH U3 4 BApuaHTOB OTBETA!
1) 0,5B
2) 5B
3) 500 B
4) 0,02 B
3ananue Nel0) DyeKTpoMArHUTHAsi HHAYKIIAS
BriGepute Gpopmyiry Jisi MATHUTHOTO TTOTOKA
BriOepute ouH U3 5 BapuaHTOB OTBETA!
1) &=[B-dS
2) g, =1L %
5 (=2
dd
4) £
5) £, =—L E

Tect: "BoaHoBas onTuka'.

3aganue Nel BoaHoBasi onTHKA

Ecnu B Touke n300paXkeHus IepeceKaroTcs CaMu JIy4H My4Ka, a He MPOJA0JIKEHUs JTydei, To



n300pakeHue:

BriOepute ovH U3 5 BapuaHTOB OTBETA!

1) MepeBEPHYTOC
2) psiMOe

3) IEHCTBUTEILHOE
4) CUMMETPUIHOE
5) MHHUMOE

3aganmne Ne2 BoJiHOBas ONTHKA

3aBUCHMOCTh a0COJIIOTHOTO ITOKa3aTes MMPEIOMIICHUA BCIICCTBA OT YAaCTOTHI IMaJAr0ICTro
CBC€TAa HA3bIBACTCA:

Bri6epute onuH U3 4 BApHAHTOB OTBETA:

1) SIBIICHHEM UHTEP(EPEHIINN
2) SIBJICHUEM JIUCIICPCUH

3) SIBJICHUEM JTH(PPAKIAH

4) SIBIICHUEM TIOJISIPH3AI[TH

3aganue Ne3 BoJiHoBas oNTHKA

Onpenenuts yros najeHus Jydya Ha MJIOCKOE 3€pKajo, €Clu MaJaloluil JIyd COCTABISET C
MOBEPXHOCTBIO 3€pKaia OJHY TPETh OT BEIUUYMHBI yriia MEKIYy MaJalolliM U OTPakKEHHBIM
JTy4yamH.

BriOepute ouH U3 5 BapuaHTOB OTBETA!

1) 35°
2) 36°
3) 45°
4) 108°
5) 54°

3aganue Ne4 BoJHoBasi onTHKA

Ha MyTH CCTCCTBCHHOI'O CBCTAa HHTCHCUBHOCTBIO IO MOMCIICHLBI ABC IMIACTUHKU TypMaJInHaA.
[Tocne mpoxoxaeHuUs TIIACTHHKA | CBET MOJIHOCTHIO MOJIspu30BaH. Ecim yrom j Mmexmy
HanpasyeHussMu OO u O’O’ paBeH 60°, TO MHTEHCUBHOCTB [2 cBeTa, MPOLIEAIIEr0 Yepes
o0e TUIacTUHKH, CBsA3aHa ¢ [o cooTHOIIEHUEM. . .

ro
)

Bri6epure ouH U3 4 BApHAHTOB OTBETA:



|
1) |2: 0

|
2) |2= 0

IO
3) I, =

4) l,=

3aganue Ne5 BoJiHoBasi ONTHKA
HaI/IGOHGG ‘IyBCTBI/ITe.HeH ‘IGHOBQ‘IGCKHﬁ TJ1a3 K JJIMHC BOJIHEI B BaKyYMei

BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) KENTOTr0 CBEeTa
2) CUHETO CBETa
3) 3€JICHOTO CBETa
4) KpacHOTO CBeTa

3aganue Ne6 BoaHoBas onTHKA

MHuMoO€e yMeHbIIeHHOE U300paKeHNe peIMeTa HaXOAUTCS OT JIMH3bI Ha PACCTOSIHUU, BIBOE
MeHbIIe GokycHoro. OnpenenuTh THHEHHOE YBEINYCHHE.

BriOepute ouH U3 5 BapuaHTOB OTBETA!

1) 1/3
2) 2
3) 1/2
4) 1/4
5) 3

3aganue Ne7 BoJHoOBas ONTHKA
VrinoMm nageHus Ha3bIBaroOT:
Bri6epute ouH U3 4 BApHAHTOB OTBETA:

YTOJI MEXKAY MPETIOMIIEHHBIM JIy4OM U MEPIEHAUKYISIPOM, BOCCTAHOBJIEHHBIM

1) B TOYKY MaJICHUs Jyda

2) YTOJI MEXAY IPETOMIICHHBIM JIyYOM U TpaHUIEl OBEPXHOCTH pa3jiena cpell
3) YToJI MEeXAY MaJaloliyuM JIy4OM U TpaHUIel pazziena IByX cpen

2) Yol MeXAy MaJalouiuM Jy4YOM U TepHeHIUKYISIPOM, BOCCTAHOBICHHBIM B

TOYKY IaJCHUA JIy4ya

3aganue Ne§ BoJiHOBas oNTHKA

CTeKIITHHYIO IIOCKOBBIMYKITYEO JTHH3Y (Nerewia = 1.4) TOTPY3HWIH B )KUAKOCTB (nx = 1.3).
[Ipu sTOM:

Bri6epure ouH U3 4 BApHAHTOB OTBETA:
1) (hOoKyCHOE pacCTOSIHUE YMEHBIIUTCS

2) JIMH3a U3 COOMpArOIel MPEBPATUTCS B PACCEHBAIOIIIYIO



3)
4)

(OKyCHOE pacCTOSIHHE YBEITHMUUTCS

(hOKyCHOE pacCTOSIHHE HE U3MEHUTCS

3aganue N9 BogaHoBas onTHKA

CKopocThb pacnpocTpaHEHHs] PEHTITE€HOBCKOI'O U3IYUYEHUs B BaKyyMe:

W N -
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BriGepute oauH U3 4 BapuaHTOB OTBETA!
3aBUCUT OT YaCTOTHI
3aBUCHUT OT SHEPIUU
330 m/c
301108 m/c

3amanue Nel0) BosHoBasi onTHKa

Vriom IMPECIOMJICHUS HA3bIBAIOT!:

Bri6epure onuH U3 4 BApHAHTOB OTBETA:

Yrojl MEXJy MaJaroliuM JIydOM U NEPHEHAUKYISIPOM, BOCCTAHOBICHHBIM B
TOUYKY MaJCHUS JTy4ya

YTOJI MEXAY IPETOMIIEHHBIM JIy4YOM U TpaHUIlel MOBEPXHOCTH pa3jiena cpel
YToJI MEeXAY MaJaloliyuM JIy4OM U TpaHUIlel pazziena IByX cpel

YTOJI MEXAY IPETOMIECHHBIM JTy4OM U NEPIIEHIUKYISIPOM, BOCCTAHOBICHHBIM
B TOYKY MaJICHUs Jyda

3aganue Nell BoJHoBasi onTHKA

Ha ckonbko rpasycoB U3MEHUTCS YTOJI MEX/TY MMaIal0IIUM U OTPaKEHHBIM JIy4OM, €CJIA YTOJI
MaJIcHus1 yMEHbIIUTH Ha 10°?

w N

o1 B
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BriOepute ouH U3 5 BapuaHTOB OTBETA!
Ha 30°
Ha 10°
Ha 60°
Ha 80°
Ha 20°

3amanue Nel2 BojHoBas onTHKA

[Ipeamer HaxomuTcs Ha paccrosHun 20 cM OT coOuparomeid JUH3BI ¢ (POKYCHBIM
paccrosinueM 15 cm. Haiinute paccrosiaue (B cM) OT U300paeHUS 10 TUH3HI.

AW N B
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BriOepute ouH U3 5 BapuaHTOB OTBETA!
20
60
80
100
40

3amanue Nel3 BosHoBas onTHKa



B conHeunsbrit ACHBb BBICOTA TCHU OT BCPTUKAJIBHO IMOCTABJICHHOTO MCTPOBOTO NpCAMETA -
500MM, a T€Hb OT HEKOTOPOTO BEPTHUKAIBHOTO 00BEKTa - 6M. ONpeaenuTh BBHICOTY 3TOTO
o0BeKTa.

BriOepute ouH U3 5 BapuaHTOB OTBETA!

1) 0,12 m

2) 12 ™M

3) HEJb3s ONPEICITUTh
4) 0,083 m

5) 0,83 m

3amanue Nel4 BosHoBas onTHKA

CKOJIBKO MITPUXOB HA OJIMH MUJUTUMETP HaHECEHO Ha TU(PAKIIMOHHYIO PEIIETKY, €CIU MpU
OCBEIICHUM MOHOXPOMATHYECKUM CBETOM C UIMHOW BOJIHBI 500 MKM, MakCHUMalbHBIN
TOPSIIOK CTIEKTpa HaOJIt01aeMblii B Hel paBeH 47

BriOepute ouH U3 5 BapuaHTOB OTBETA!

1) 5000
2) 05
3) 200
4) 500
5) 1000

3aganue Nel5 BoJiHoBasi onTHKA

B conHeuHBbll IeHb BBICOTA TEHU OT BEPTUKAIBHO IOCTABICHHOIO METPOBOTO MpeaMeTa -
500 MM, a TeHb OT HEKOTOPOTO BEPTUKAIBHOIO 00BbekTa - 6 M. Onpenenurs BBICOTY 3TOTO
00BEKTA.

Bri6epute onuH 13 4 BApHAHTOB OTBETA:

1) 0,12 m
2) 0,083 M
3) 12m

4) 0,83 m

3amanue Nel6 BogaHoBas onTHKa
OnTrueckas cuiia coouparotiei TuH3bI, (POKYCHOE pacCTOSTHUE KOTOPOH 25 ¢M, paBHA

BriOepute ouH U3 5 BapuaHTOB OTBETA!

1) 25 aotp
2) 4 noTp

3) 40 aotp
4) 0,04 notp
5) 0,25 noTp

3aganue Nel7 BoJiHoBasi onTHKA

WNuTtepdepeHninonHas KapThHA, KOTOpas HaO/I0laeTcss Ha IJIOCKOBBIMYKJIONW JIMH3E,
Ha3bIBaCTCS:
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BriOepute ouH U3 5 BapuaHTOB OTBETA!
BojIocamMu Beponuku
uHtepdepennmein Panes
30HamMu DpeHensd
30HamH [ roiireHnca

KoybltaMu HeroToHa

3amanue Nel8 BosHoBas onTHKa

Omnpenenurte yroy najeHus jdydya Ha MJIOCKOE 3€pKaio, €ClU MaJalolluil JIyd COCTaBISET C
MOBEPXHOCTBIO 3€pKajia OJHY TPETh OT BEITUYUHBI yriia MEKIYy MaJalolliM U OTPakKEHHBIM

JTy4yamH.

1)
2)
3)
4)
5)

BriGepute oiuH U3 5 BApHAHTOB OTBETA:
45°
36°
54°
108°
35°

3aganue Nel9 BoJiHoBasi onTHKA

Ha ckomnbko MNPOLCHTOB M3MCHHUTCA [IOJIMHA BOJHBI 3JICKTPOMArHUTHOTO HW3JIYyUYCHUS,
MTPOXOASAIIECTO U3 BaKyyMa B Cpely ¢ aOCOJIFOTHBIM MOKa3aTeieM mpesioMieHus 4/37

1)
2)
3)
4)
5)

BriOepute ouH U3 5 BapuaHTOB OTBETA!
yMeHbLIUTCA Ha 25%
yBEIMUUTCS puMepHo Ha 133%
yBenuuutcs Ha 25%
yBenuuutcs Ha 75%

yMeHbIIUTCA Ha 75%

3aganue Ne2() BoJiHoBas onTHKA

[Tpu Habnronenun MHTEPHEPEHIMOHHON KapTUHBI CBETIIBIE TIOJIOCHI CTalTd TEMHBIMHU, a
TEMHBIE TI0JIOCHI CTaJIM CBETIBIMU. HaliTH MUHMMalIbHOE H3MEHEHNE Pa3HOCTH X0/a JTy4eit
C JUIMHOM BOJIHEI |, 00pa3yromux nHTepPEpeHINOHHYIO0 KapTUHY.

w N -
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BriGepute oiuH U3 5 BApHAHTOB OTBETA:
112
21
|
0,75l
3l/2

Tect: "KBanToBasi onTuka'.

3aganue Nel KpantoBasi onTHKA

Ha pucynke n300paxeH CIEeKTp U3Iy4YeHHs aOCOITIOTHO YEPHOTO Tema mpu Temmepartype T.



IIpu Temnepatype T1 niomans nox kpuBoi yBenuuuniach B 81 pa3. Temneparypa T1 paBHa

ar
-
0 A
Bri6epute ouH U3 4 BApHAHTOB OTBETA:
=
1) n
T
2) E
3) 1,5T
4) 3T

3aganue Ne2 KpantoBasi onTHKA

Kax u3menutcs pabora BbIX0/a, IPH YBEIMUYEHUH JJIMHBI BOJIHBI AAI0IIET0 U3JTyYEeHUs Ha
KaTo/l, B 4eThIpe paza?

BriOepute ouH U3 5 BapuaHTOB OTBETA!

1) YBEIIMYUTCS B UETHIPE pas3a
2) HE U3MEHUTCS
3 YMEHBIIIUTCS B JIBa pasza

YBEJIMUYUTCS B /IBa pa3a

o1 B
N~— N~ |

YMEHBIINUTCS B YETHIPE pas3a

3amanue Ne3 KpanToBasi onTHKA

Kako#t n3 mpuBenéHHBIX HIKE TPa)UKOB COOTBETCTBYET 3aBUCHUMOCTH MaKCHUMaIbHOU
kuHeTnyeckoi sHepruu (K) asekTpoHa, BEUIETAIOLIETO ¢ TOBEPXHOCTU MeTallla, OT SHEPTUU
¢dorona (E), mamaromero Ha MOBEPXHOCTh MeTauia. A — paboTa BBIXOJA 3JEKTPOHA W3
MeTaJla.



1) Ky 2) K 3)K
A
E E
4HK 5K ¢
A
A E E
BriGepute oiuH U3 5 BApHAHTOB OTBETA:
1) 2
2) 3
3) 1
4) 4
5) 5

3aganue Ne4 KpantoBasi onTHKA

Kakoit ummnynsc y ¢poToHa, sHeprust Koroporo pasHa 3 3B?

1)
2)
3)
4)
5)

IInacTiHa M3roTOBICHA W3 MaTepUana, «KpacHas TpaHMLA» Ui KOTOPOrO IIONAagacT B
KENTyro obsacth coektpa. [Ipym ocBemleHMHM KakuMHU Jy4yaMHd JaHHOW TUIACTHHBI

BriOepute ouH U3 5 BapuaHTOB OTBETA!

1,6410728 krim/c
3,64107?7 xrim/c
1,641028 krim/c
1,64102%" krim/c
0,64107?" xrim/c

3amanue Ne5 KpantoBasi onTHKA

Ha0monaetrcst hpotodpdext?

1)
2)
3)
4)

Tpu meramna pabota Beixoqa kotopsix 1,2 3B, 1,51 3B u 3 3B cooTBeTcTBEeHHO, OCBemaeTcs

BriOepute oauH U3 4 BapuaHTOB OTBETA!

OpaH)KEBBIMU
UH(pPaKpaCHBIMU
3€JICHBIMH

KpacCHbIMU

3aganue Ne6 KpantoBasi onTHKA




U3JIy4e€HUeM, JUIMHA BOJIHBI KoToporo 608 HM. Ilpu ocBelieHMM Kakoro MM Kakux H3
BBIIIENIPUBEACHHBIX METAUIOB OyneT HaOmoaaThes hoTodddexT?

BriGepute oiuH U3 5 BApHAHTOB OTBETA:

1) TOJIBKO 3

2) lu2

3) TONBKO 1

4) BCE TPH MeTalljIa
5) TOJIBKO 2

3aganue Ne7 KpantoBasi onTHKA

Uemy paBHO 3ajepXKHUBAIOlee HANpsHKEHUE i (POTOIEKTPOHOB, BBIPHIBAEMBIX C
TIOBEPXHOCTH METAIIa CBETOM ¢ 3Heprueii gporonos 7,8U107*° Jxk, ecu paboTa BBIX0A U3
sroro meranna 3410710 JIx?

BriGepute oiuH U3 5 BApHAHTOB OTBETA:

1) 48 B
2) 3B
3) 2B
4) 4B
5) 7.8 B

3amanue Ne8§ KpantoBasi onTHKA
Kakoii ummynbc y poTona, 3Heprusi KOTOporo paBua 4 sB?

BriOepute ouH U3 5 BapuaHTOB OTBETA!

1) 1,64107%" krim/c
2) 2,134107?7 krim/c
3) 1,610 xrim/c
4) 1,641026 xrim/c
5) 4,759107?7 krim/c

3aganue Ne9 KpantoBasi onTHKA

[To xako¥l W3 HUKENPHUBEACHHBIX (HOPMYJ, MOKHO paccuMTarh MMIyJbc (oroHa p? (e -
sHeprus (HOTOHA; C - CKOPOCTh CBETA)

BriOepute ouH U3 5 BapuaHTOB OTBETA!

1) p=ecC’

2) p=¢&C
2

3) p="-
&
&

9 p="
c



3aganue Nel) KBanToBasi onmTHKA
Bribepure npaBuiibHy0 GOpPMYJIMPOBKY 3aKOHA B3aUMOCBSI3M MAaCChl M SHEPTHH:

Bri6epute onuH U3 4 BApHAHTOB OTBETA:

1) E =mc?
2) E = m?c
2
3) g-"M
2
4) E=m/c?

3aganue Nell KBaHTOBafi omITHKA

Tpu meramna pabora BbIxoga Kotopbix 1,2 5B, 1,51 3B u 2,2 3B cOOTBETCTBEHHO,
OCBEIIAETCS M3Ny4eHUueM, JuyiMHa BOJIHBI KoToporo 500 M. IIpu ocBelmeHnHu Kakoro Wid
KaKHX U3 BBIICIPUBEACHHBIX METANIOB Oy ieT HaOmoaaThes hoTtodddhexT?

BriOepute ouH U3 5 BapuaHTOB OTBETA!

1) TOJIBKO 3

2) lu2

3) TOJBKO 2

4) TOJBKO 1

5) BCE TPH MeTaylia

3aganmne Nel2 KBaHTOBas ONTHKA

Tpu metanna padota Beixoaa kotopsix 1,2 3B, 1,51 3B u 3 3B cooTBeTcTBEHHO, OCBEIIaeTCs
U3JIy4€HUEM, JUIMHA BOJIHBI KoToporo 728 HM. Ilpu ocBelieHHMM Kakoro MM Kakux H3
BBIIIENIPUBEACHHBIX METAUIOB OyneT HaOmoaaThes hoTodddexT?

BriGepute oiuH U3 5 BApHAHTOB OTBETA:

1) TOJIBKO 2
2) lu2
3) 2u3
4) TOJIBKO 3
5) TONBKO 1

3aganue Nel3 KBaHTOoBafi oNTHKA

[TnacTiHa M3rOTOBJICHA W3 MaTepuana, «KpacHas TpaHUIa» I KOTOPOro IOMaaacT B
3elIeHyl0 00J7acTh crekTpa. [Ipy OCBENICHWH KaKMMU JIydaMH JaHHOW IUTACTHHBI
HaOmoaercs porodpdext?

BriOepute ouH U3 5 BapuaHTOB OTBETA!

1) CUHHMU



2) KpPacCHBIMH

3) KEITHIMH
4) HH(]ppaKpacHBIMU
5) OpaHXEBBIMHU

3aganue Neld KBaHTOBafl OITHKA

Ha pucynke mpexacraBieHbl TrpaduKe 3aBUCHMOCTH  CIIEKTPAJIBHOW  IUIOTHOCTH
SHEPreTHYECKONH CBETUMOCTH a0COJIOTHO YEPHOr0 Telda OT YacTOThl MPH Pa3IUYHBIX
Temreparypax. Haubosnpieir TeMiiepaType COOTBETCTBYET rpaduk. ..

I 4

L

3

2
1
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BriGepute oauH U3 3 BapuaHTOB OTBETA:
1)
2) 1
3) 2

3aganue Nel5 KBanToBasi onTHKA
MakcumanbHasi KHHETHIeCKas YHEpTUs (POTOAIEKTPOHOB JTMHEHHO MaIaeT C ...

Bbl6Cpl/1'l‘C OHH U3 4 BAPUAHTOB OTBCTA:

1) YBEJIMYEHUEM UHTEHCUBHOCTH IMAJAOIIEr0 CBETA
2) YMEHBILIEHUEM YacCTOTHI MAJAIOIIEr0 CBETA

3) YMEHBIIEHUEM HHTEHCUBHOCTH Ia/IAI0ILET0 CBETA
4) YBEJIMUEHUEM YaCTOTHI Ma/Ial0IEro CBETa

3aganue Nel6 KBaHTOBasi oNTHKA

Ha mnoBepxHOCTh BemecTBa, KpacHas TpaHuua Qorodpdexra koroporo lg mamaer
U3Iy4YeHHe, JJIUHA BOJHBI KOoToporo l. YuutsiBas, uto [>lyp, ompenenuts, kKakomy u3
HIDKETIPUBEICHHBIX COOTHOIICHUIT y/IOBIETBOPSCT KUHETHUYECKAss SHEPTHsl BBUICTAIOIINX
anekTpoHoB. (h - mocTostaras [1naHka; ¢ - CKOPOCTh CBETA)

BriGepute oiuH U3 5 BApHAHTOB OTBETA:
A
1) E, <h—
C

2) ¢doTorddHekT He BO3HUKAET

C
3) E, <h1



C
5 E, >h—
) K 1

3aganue Nel7 KBaHTOBafi OITHKA
MaxkcuManbHasi KWHETHYeCKast YHEPTUsl (POTOAIEKTPOHOB JTMHEWHO BO3PACTAET C ...

Bri6epute onuH 13 4 BApHAHTOB OTBETA:

1) YBEJIMYEHUEM YACTOTHI MA/IAFOIIETO CBETA

2) YBEJIMYEHUEM UHTEHCUBHOCTH IMAJJAOIIEr0 CBETA
3) YMEHBILIEHHEM YacCTOTHI MTAJAI0IIEr0 CBETA

4) YMEHBIIIEHUEM UHTEHCUBHOCTH Maal0Iero CBETa

3aganue Nel8 KBanToBasi onTHKA
MakcumanbHasi KHHETHYeCKas YHEpTUs (POTOIIEKTPOHOB 3aBUCHT OT ...

Bri6epute oauH u3 4 BapuaHTOB OTBETA!

1) MHTEHCUBHOCTH AIAOIIEr0 U3IyYeHHUs
2) HAMPSKCHUS MEXKY KaTOJJOM M aHOJIOM
3) ($hOTOTOKA HACHITIICHUS

4) YacTOTHI MAJAIOIIEr0 CBETA

3aganue Nel9 KpanToBasi onTuka
Oueprust GoToHa BeIpaXxaeTcss GopMyIoil:

Bri6epure ouH U3 4 BApHAHTOB OTBETA:

1) e=how
2) e=h/p
3) e=hv
4) g=hv?

3aganue Ne2() KBaHTOBafi OITHKA

Ha pucyHke npencraBiieHbl BOJIbT-aMIIEPHBIE XaPAKTEPUCTUKU TOKOB, BOZHUKAIOLIUX IIPH

dboTodddexre. YuuThiBas, 4TO MUCTOYHUKH OCBEHIAIOT OJWH W TOT K€ KaTOJH, COo3jaBas

MOHOXPOMAaTHYECKOE M3ITYyYCHHE, U PACTIOJIOKEHBI Ha OJJMHAKOBOM PACCTOSIHUH OT KaToJa,

OTIPECITUTD, KaKoe u3 HUKCTIPUBEICHHBIX YTBEPIKICHHIMA CIIPaBEITNBO.
I
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BriOepute ovH U3 5 BapuaHTOB OTBETA!

1) MHTEHCUBHOCTb U3ITyUEHUSI BTOPOTO OOJIbIIE, YEM IIEPBOTO
2) XapaKTePUCTHUKU UCTOYHUKOB OJMHAKOBBI

3) MHTEHCUBHOCTb U3ITyUY€HHUS! BTOPOTO MEHBIIIE, YEM TIEPBOTO
4) 4acTOTa U3JIyYeHUsI BTOPOTO MEHbIIIE YEM [IEPBOTO

5) 9acTOTa U3IYYCHHSI BTOPOTO OOJIBIIIE YEM ITEPBOTO

Tect: "ATOoMHas n AnepHas ¢pusuka'.

3az1a1me Nel (l)l/l3l/lKﬂ ATOMHOI'0 A/IPA U 3JIEMECHTAPHBIX YaCTHUIL

Kakoii 13 HrKenpuBeIeHHBIX 3JIEMEHTOB Oy/IeT COOTBETCTBOBATh YKa3aHHOMY, €CJIH B sJIpe
°H

e o .
2"~ IPOTOHBI 3aMEHUTHh HEUTPOHAMU, & HEUTPOHBI IPOTOHAMHU ?

BriGepute oiuH U3 5 BApHAHTOB OTBETA:

1) °H
2) JHe
3) ’H
4) cLi
5) *He

3aganue Ne2 ¢u3nKa aTOMHOIO siAPa M 3J1eMEHTAPHBIX YaCTHI
Kakoe n3 HmxenpuBeIeHHBIX YTBEP)KIEHUH crIpaBeyInBO? MaccoBOe UMCIIO IOKa3bIBACT:

BriGepute oiuH U3 5 BApHAHTOB OTBETA:

1) CKOJIbKO IMPOTOHOB ¥ HEHTPOHOB COICPIKUTCS B SIpE.

2) 3HAYEHHUE MACChHI aToOMa.

3) Ha CKOJILKO YMCJIO TTPOTOHOB OOJIBITIE YeM YUCIIO HEUTPOHOB.
4) CKOJIBKO ITPOTOHOB U DJIEKTPOHOB COJICPIKUTCS B SIPE.

5) Ha CKOJIBKO YHCIIO MPOTOHOB OOJIBIIE Ye€M YHCIIO IEKTPOHOB.

3ananue Ne3 (¢u3uka aTOMOB U ATOMHBIX SIBJIEHHI

CranmonapueiM ypaBHeHueM Illpemunrepa [uisi BOAOPOIOMOAOOHOTO aTOMa SBISIETCS
YpPaBHEHHUE ...

Bri6epure ouH U3 4 BApHAHTOB OTBETA:

2w
dzyf

2)
dx?

b
+%Ew =)
Il



2
2
3) jw+:¥{E+j%—ﬁw=0
i drgr
2 3 2.2
2 d'e,Uerm(E_mme o =0
dx®  n 2

3aganue Ne4 ¢u3nka aTOMOB M ATOMHBIX SIBJICHHH

BeposiTHOCTE OOHapyXHWTh SJEKTPOH Ha ydacTke (a,b) OJHOMEpPHOTO MOTEHIIMAIHHOTO

b
W = Ia)dx
AIIMKA ¢ OECKOHEYHO BBICOKMMM CTEHKAMU BBIUUCIIIETCS 110 GopMyIie a , TIe W —
IUIOTHOCTh BEPOSITHOCTH, ompeneisiemas y-pyukiueid. Ecmu y-QyHKIHMsS wMeeT BHI,
YVKa3aHHbIH HA pPHCYHKE, TO BEPOATHOCTh OOHAPYKHMTh DJIEKTPOH Ha Y4YaCTKe

L
—<Xx<L
paBHa...

-

=
N
=

Bri6epute onuH U3 4 BApHAHTOB OTBETA:
1) 3/4
2) 1/3
3) 1/4
4) 1/2

3ananme NeS ¢u3nka aTOMOB M ATOMHBIX SIBJIEHHI

[Tpu nepexo/e 3EeKTpoHa B aTOME BOIOPO/Ia C YeTBEPTON CTAIIMOHAPHOW OPOUTHI Ha BTOPYIO
m3mydaercs GoToH ¢ sHeprucii 4,04+ 1071° JIx. Kakas 1imHa BOTHEI 3T JmHMHK criekTpa? h
=6,63- 107* JIx- ¢, ¢ = 3-108 m/c

Bri6epute oauH U3 5 BapMaHTOB OTBETA:

1) 0,64 MKkM
2) 0,49 MxMm
3) 0,78 MKkM
4) 0,24 MxM
5) 0,95 MkM

3ananue Ne6 ¢usuka aTOMOB U AaTOMHBIX SIBJIECHUI



BeposiTHOCT 0OHApyXUTh 3JEKTPOH Ha ydacTke (a,b) OIHOMEPHOro MOTEHLIUAIBLHOTO

b
W = J.a)dx
ANIMKa ¢ 6ECKOHEYHO BHICOKMMH CTEHKAMH BBIYUCIIAETCS IO (POpMyJIe a , TIE W —
IUIOTHOCTh BEPOSITHOCTH, ompenensieMas y-pyukiueid. Ecmu y-QyHKIHMsS WMeeT BHI,
YKa3aHHbIH HA pPHCYHKE, TO BEPOATHOCTh OOHAPYXKHMTh DJIEKTPOH Ha Y4YaCTKE

L oL
— < X< —
paBHa
LU
] |
I |
| |
| |
| |
| |
0 L 2L L
3 3
Bri6epute oauH U3 5 BapMaHTOB OTBETA:
1) 1/6
2) 5/6
3) 2/3
4) 1/3
5) 1/2

3ananue Ne7 ¢usuka aTOMOB U aTOMHBIX SIBJICHUI

Haittu nnuny BonHBI e-bpoins st 31eKTpoHa, UMEIOLIEr0 KHHETUYECKYI0 sHepruto 10
K3B.

Bri6epute oauH U3 5 BapMaHTOB OTBETA:

1) 12,4 im
2) 124 um
3) 1,24 mm
4) 124 nm
5) 1243 mxm

3ananmne Ne§ (¢u3nka aTOMOB M ATOMHBIX SIBJIEHHI

BeposiTHOCT 0OHApyXUTh 3JEKTPOH Ha ydacTke (a,b) OIHOMEPHOro MOTEHLIUAIBLHOTO

b
W = J.a)dx
AMIMKa ¢ 6ECKOHEYHO BHICOKMMH CTEHKAMH BBIYUCIIACTCS IO (POpMyJIe a , TIE W —

IUIOTHOCTh BEPOSITHOCTH, ompexaensemas y-¢pynkuued. Ecnu y-QyHkums umeer BuL,
yYKa3aHHBI Ha pUCYHKE, TO BEPOATHOCTh OOHApYXUTh DJCKTPOH Ha y4yacTKe



-
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I
-2
-
=
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BriOepute ouH U3 5 BapuaHTOB OTBETA!
1) 5/6
2) 1/3
3) 1/2
4) 1/6
5) 2/3

3ananue Ne9 ¢Pusznka aToOMOB U ATOMHBIX SIBJIEHHI

Hcnonb3ys mHbopmalnioo, MPUBEACHHYIO HAa PUCYHKE, OMpPENEIUTh YeMy paBHA IHEPIHs
¢boTOHA MHUHHMAIILHON YacTOThI, W3Iy4aeMOro aToOMOM BOAOPOJA, HAXOMAIIUMCS Ha
YEeTBEPTOM SHEPreTHYECKOM ypOBHE?

A E; 1B
Es=- 0,85
E;=-1,51
E,=-34
Ej=-13,6

BriGepute oiuH U3 5 BApHAHTOB OTBETA:

1) 1,89 5B
2) 0,66 >B
3) 0,85 3B
4) 2,553B
5) 0,425 5B

3apanue Nel) ¢u3uKka aTOMHOIO SIZIPAa U 3JIEeMEHTAPHBIX YaCTHIL
Uro nmpeacrasisieT co0oit 6eTa-MUHYC-U3TydeHHE?
BriOepute ouH U3 5 BapuaHTOB OTBETA!

1) 3JIEKTPOMArHUTHBIE BOJIHBI



2) MOTOK IPOTOHOB

3) MOTOK HEUTPOHOB
4) MOTOK SIJICP aTOMOB T'eJTHS
5) MTOTOK 3JICKTPOHOB

3aganue Nell ¢usnka aTOMHOrO SAPa M 3JIeMEHTAPHBIX YaCTHI]

n

Kakyro wactuily Hago  BcTaBUTh  BMecTo "X

2TAl + y—22Mg + X

B SJACPHYI0  PEaKIHIO

BriGepute ouH U3 5 BapuaHTOB OTBETA:

1) MPOTOH

2) AJIEKTPOH
3) a-4acCTHILY
4) HEUTPOH
5) g-KBaHT

3ananme Nel2 ¢usuka aTOMHOIO siAPA M 3JIEMEHTAPHBIX YaCTHIL
Kaxoit ¢hopmyoit onpeaensercsi 3aKoH paloaKTUBHOTO pacnaaa?

Bri6epute onuH U3 4 BApHAHTOB OTBETA:

1) N=Nse"'
2 N=Te™"*
3) N =Ne*
) N = N,e*'

3ananue Nel3 ¢usuka aToMOB U AaTOMHBIX SIBJEHUI
N3nyyenue ¢hoToHA MPOUCXOTUT TIPH:

Bri6epure ouH U3 4 BApHAHTOB OTBETA:

1) HepPEeX0/Ie ANEKTPOHA U3 OCHOBHOT'O COCTOSTHHS B BO30YKIICHHOE
2) Hepexo/Ie AIEKTPOHA M3 BO30YKJICHHOTO COCTOSIHUSI B OCHOBHOE
3) BO BCEX MEPEUUCIICHHBIX Mpolieccax

4) HAXOXKJCHUHU HJIEKTPOHA HA CTAIlMOHAPHOM opOuTe

3ananue Nel4 ¢Pusuka aToMOB U AaTOMHBIX SIBJEHUI

CranuonapHeiM ypaBHeHueM llIpenunrepa nms JIMHEHHOr0 rapMOHMYECKOIO OCLMILISITOpA
SBJISICTCSl YPABHEHHUE ...

Bri6epure ouH U3 4 BApHAHTOB OTBETA:



1) Ayr+ v (E+an)w:{)
dzg;r_l_.?.rﬂE ~0
IRl
2
P 2.2
2 cfa,{erlm(E_mme)w:U
dxt  n 2

3ananue NelS ¢Pusuka aToOMHOr0 siAPA M 3JIEMEHTAPHBIX YaCTHIL
[Tepuon nmonypacnaga T paanoakTUBHBIX SIAEP — 3TO ...
Bri6epute oauH u3 4 BapuaHTOB OTBETA:

BpEMsA, B TCUCHUC KOTOPOIO0 UYHUCIO PAAUOAKTHBHBIX AICP B 06pa3ue

1)
yMmenbiaercsa B 50 pas

2) BpeMsi, B T€YEHHE KOTOPOI0 YUCIIO PaIMOaKTUBHBIX sifiep B oOpasie
yMEHbIIIAeTcs B 2 pas3a

3) BpeMsl, 10 UCTEYEHUH KOTOPOrO B PaJMOAKTUBHOM OOpa3le OCTaHETCS 2
paZiOaKTUBHBIX S1EP

2) BpeMs, B TEUYEHHE KOTOPOrO YHCIO PaJUOAKTHUBHBIX siep B oOpasie

ymensb1aercs B 10 pa3

3ananue Nel6 ¢u3uKa aTOMHOTrO SIAPA U 3JIEMEHTAPHBIX YaCTHUIL
3apsn aapa atoma paser 2,08+ 10718 K. Kaxoii 310 3mement?

BriGepuTe oauH U3 5 BapuaHTOB OTBETA:

1) 173N
2) 163C
3) 1351P
4) 2TAl
5) 1518

3ananme Nel7 ¢Pusuka aTOMHOIO siAPA M 3JIEMEHTAPHBIX YaCTHIL
Kputnueckas macca BemiecrBa — 370 ...
Bri6epure ouH U3 4 BApHAHTOB OTBETA:

HauMCHbIIagd Macca ACIAIICIrocsa BEIICCTBA, IIPpU KOTOpOﬁ YXKE MOXKCET

1
) MpOTEKaTh LEMHAs SAepHas peaKuus 1eJICHUS



2) Macca JIeJSIIErocs BEeEeCTBa, paBHasl MOJIIPHONW Macce 3TOro BEILECTBA
3) Macca JIeJsIIerocs BeuecTBa, paBHas 235 Kr

Macca ACIIICroCs BCUICCTBA, IOJHOCTBIO 3allOJIHAIOMIAA aKTHBHYIO 30HY

4)
peaktopa

3aganue Nel8 ¢u3uka aTOMHOIO SiIpa U 3JIeMEHTAPHBIX YaCTHIL
[Tpu b™—pacnane paguoakTUBHOTO siIpa UCITYCKAETCs YacTUIA!

BriOepute ouH U3 5 BapuaHTOB OTBETA!

1) HEUTPUHO

2) MO3UTPOH

3) ME30H

4) KBapK

5) AHTHHCUTPUHO

3aganue Nel9 ¢usnka aTOMHOrO S1APa M 3JIeMEeHTAPHBIX YaCTHI]

PaanoakTuBHBIN KM30TON MOJIOHHS UMeeT mepuona mnojypacnaga 0,16 c. Uepe3 cKoabko
BPCMCHH YHCJIO HC paclaBHINXCAd aTOMOB YMCHBIIWUTCA B BOCECMb pa3 ¢ MOMCHTA Haydalla
HaOJIroqeHus?

BriGepute oiuH U3 5 BApHAHTOB OTBETA:

1) 0,32 ¢
2) 0,53 ¢
3) 0,48 ¢
4) 1,28 ¢
5) 0,02 ¢

3ananue Ne2(0 ¢u3uKa aTOMOB U ATOMHBIX SIBJIEHUI

Ha pucyHnke n300pakeHbl CTallMOHApHBIE OPOUTHI aTOMa BOJOPOJIa COTIacHO Mojenu bopa,
a Tak)Ke YCIIOBHO M300pakKeHbI MEPEeXo/ibl AIEKTPOHA C OJHOM CTallMOHApHONW OpOUTHI Ha
JPYTYIO, COMTPOBOXKIAIOIINECS H3TYyICHHEM KBaHTa dHEpTrun. B ynbTpaduoneToBoit obmactu
CIIEKTpa O3TH TMepexoanl narT ceputo Jlalimana, B Buaumonl — ceputo baibmepa, B
uHppakpacHoi — cepuro [lamena.

n=5

Haumenbiieit vactTote KkBaHTa B cepuM baibmMepa COOTBETCTBYET MEPEXOI. . .

Bri6epure ouH U3 4 BApHAHTOB OTBETA:

1) nN=5—->n=3



2) n=2->n=1

3) nN=3—->n=2
4) n=5->n=2
Bbiaok B

IIpumepHasi KOHTPOJIbHAsA padoTa no Teme «MexaHuKa U MOJIeKYJISIPHAsI
¢usuka»

Bapuant Ne 1
1) 3amaum Mo MexaHHKE:

a) Ha 0apaban pagnycom R = 0,5 M HaMOTaH IIHYp, K KOHIy KOTOPOTO MPUBS3aH IPy3
maccoit m = 10 kr. Haiitu MmomeHnT unepuuu J GapabaHa, eciyd M3BECTHO, YTO TPY3
OITyCKaeTcs ¢ ycKopeHueM a = 2,04 m/c?.

b) Teno OpomeHo BepTUKAIBHO BBEPX C Ha4alnbHOW ckopocThio Vo = 4 M/c. Korna ono
JIOCTUTJIO BEPXHEH TOUKH IOJIETA U3 TOTO )K€ HAYaIbHOTO MYHKTA, C TOM K€ Ha4aJIbHON
CKOpOCTBIO Vo BEPTHKAIBHO BBEpPX OpoIIeHO BTopoe Teno. Ha kakom paccrostaum h ot
HAYaJIbHOTO MyHKTa BCTpeTaTcs Tena? ConpoTUBICHHE BO3lyXa HE YUUTHIBATb.

2) 3ajauu 10 MOJICKYJISIPHON (PH3HKeE:

a) B Gamrone Haxomutcs ra3 npu temmneparype T1 = 400 K. J{o xakoit Temmneparypsl T2
HAJI0 HarpeTh ra3, YToObI €ro JaBlieHHe yBeIUIUiIoch B 1,5 paza?

b) Macca m = 10 r remus 3anuMaer 06beM V = 100 cm® npu nasiaeruun p = 100 MITa.
Haiitu temneparypy 7 rasza, cuurasi ero: a) UaeajabHbIM; 0) peabHbIM.

Bapuant Ne 2
1) 3amgauu Mo MEXaHHKE:

a) Ilpu ropu3oHTAIBHOM MOJIETEe CO CKOpOCcThio V = 250 M/ ¢ cHapsia mMaccoid m = 8 Kr
pa3opBaJicsl Ha ABE YacTu. bosbInas yacTe Macco m1 = 6 Kr noJjiydusia CKOpOCThb U1 =
400 m/c B HampaBieHHHU moneTa cHapsaga. OmnpeaenuTb MOIYJIb W HalpaBliCHHE
CKOPOCTH U2 MEHbIIIEH YacTu CHapAa.

b) Ha o6ox maxoBuka nuamerpom D = 60 cM HamoOTaH IHYP, K KOHILY KOTOPOT'O IIPUBSI3aH
rpy3 maccoi m = 2 kr. OnpeaenuTb MOMEHT UHEPITMU J MaXxOBHKa, €CJTM OH, BPaIIasCh
PaBHOYCKOPEHHO TOJ ACHCTBHEM CHIIBI TSKECTU Ipy3a, 3a Bpems t = 3 ¢ mpuoOpen
YTJIOBYIO CKOPOCTh ® = 9 pajy/c.

2) 3amauu 10 MOJICKYJISIPHON (PH3HKeE:

a) BbuncaUTh IUIOTHOCTD P a30Ta, HAXOMASIIETOCs B OayuioHe o AaBieHueM P = 2 MIla
u umetoiero temmepa typy 7' =400 K.

b) Kakyio mmuny lo nomkusl umers npu Temmnepatype to = 0 °C crambHoOit u MemHBbIi
CTEPKHH, YTOOBI IPHU JTFOOO0M TeMITepaType CTaTbHOW CTEPKEHB OB ITTMHHEE METHOTO
Ha Al =5 cm?

Bapuant Ne 3
1) 3amgauu Mo MEXaHHKE:
a) Kaxkoe naBnenue P co3gaet KOMIIPECCOp B KPACKOIYJIBTE, €CIIU CTPYS KUAKOH KPacKH
BBITEKAET M3 HETO CO CKOPOCThIO V = 25 m/c? ITnotHOCTh Kpacku o = 0,8-10% kr/me.
b) Ecniu Ha BepxHHII KOHEL BEPTUKAIBHO PACIIOJNOXKCHHOW CHHPATBHON NPYKHHEI
HIOJIOKUTH TPY3, TO MpyKUHa coskmercs Ha Al = 3 MMm. Ha ckoibko COXXMET TpyKHHY
TOT 7K€ TPY3, YIaBIIUi Ha KOHEI[ PYKUHBI C BBICOTHI h= 8 cm?
2) 3amauu 10 MOJICKYJISIPHON (H3HKeE:



1)

2)

1)

2)

1)

b)

KommuectBo v= 1 KMOIb a30Ta HaxoauTcs TpH Temmeparype t = 27 °C u naBnennu p =
5 MIla. Haiitu o0bem V rasa, cuutas, 4To a30T IPHU JaHHBIX YCIOBHIX BEAET ce0s Kak
pEeaJIbHBI ras.

I'a3, sBusisicb pabouuM BemecTBOM B Iukie KapHO, MOMy4YMJI OT TEIUIOOTAATYHKA
teroty Qi = 4,38 kI u coBepmmn padory 4 = 2,4 kJ[x. Onpenenuts TeMiepaTypy
TEIUI00TAAaTYMKA, €CIIM TeMIlepaTypa TemionpuemMauka 72 =273 K.

Bapuant Ne 4

3amayn 1Mo MEeXaHUKE:

a)

b)

MarepuanpHasi TOUKa JBUKETCS MPSIMOJIMHEHHO ¢ HaYanbHOU cKopocThio Vo = 10 m/c
M TOCTOSHHBIM yCKOpeHHeM a = -5 m/c?. OmpemenuTh, Ha CKOJLKO MHyTh AS,
MIPOMICHHBIN MaTepUAIbHON TOYKOM, Oy/€T MPEBBIIaTh MOAYJIb €€ TIepeMenIeHus: Ar
cnycrd t =4 ¢ nocne Hayanga 0TCUE€Ta BPEMEHH.

Mennsiii map paguycom R = 10 cMm Bpamaercs ¢ 9actoToit N = 2 06/c BOKpYT OCH,
npoxoduiei uepes ero neHTp. Kakyro paboty 4 Hano COBEpIIUTH, YTOOBI YBEIUYUTh
YTJIOBYIO CKOPOCTh (@ BpAllleHUs 11apa BABOE?

3amaun 1o MOJIEKYJISIPHOU (pU3HKE:

3)
b)

Bo ckoipK0 pa3 mIOTHOCTh Py HACHIIIICHHOTO BOASIHOTO Mapa mpu temmneparype t = 16
OC MmeHbIe MIOTHOCTH £ BOJIbI?

WUneanpHast TermsoBas MammHa paboraetr mo 1umkiny Kapao. Temmepartypa
terooraaTyuka 71 = 500 K, remneparypa terionpuemnuka 72 = 250 K. Onpenenuts
tepmudyecku KIIJI m nwmkma, a Ttakke paboty Ai pabodero BemecTBa IIpH

HN30TCPMHUYCCKOM PACIHUPCHNUHU, CCIIU ITPU U30TCPMHUYICCKOM CXKATHUH COBCPIIICHA pa60Ta
Az =70 k.

Bapuant Ne 5

3agaun Mo MEXaHUKE:

a)

b)

Cuapsin, nereBmmii co ckopocthio V. = 400 m/c, B BEpXHEH TOYKE TPACKTOPUHU
paszopBaics Ha JIBa OCKOJIKa. MEeHBIINI 0CKOJIOK, Macca KoToporo coctasisieT 40% ot
MaccChl CHapsi/a, MoJeTeNl B IPOTHUBOIIOIOKHOM HAIMpaBJIeHUH CO CKOpocThio Ul = 150
M/c. OnpeaenuTs CKOPOCTh U2 OOJBIIEr0 OCKOJIKA.

Huth ¢ mpuBsizaHHBIMU K €€ KOHIAM rpy3amu Maccamu mi = 50 T u mo = 60 r
nepekuHyTa uepes 6s1ok nuamerpoM D =4 cm. Onpenenuts MOMEHT uHepuuu J 610ka,
€CJIM TIOJT ACWCTBUEM CHIIBI TSHKECTH TPY30B OH MOJYYWI YTIIOBOE yckopeHue € = 1,5
pan/c?. TpeHneM | MPOCKab3bIBAHUEM HUTH IO OJIOKY TIpeHeOpeyb.

3aauu Mo MOJIEKYJSIpHOU (pU3HKe:

a)
b)

OnpenenuTh CPEIHIO JUTMHY CBOOOJHOTO MpoOera MOJIKYJIbI a30Ta B COCYJIE
BMECTUMOCTBIO V=5 n. Macca raza m=0,5 r.

Haiiti m3MeHenue AS SHTPONUHN NpH TIpeBpameHny Maccsl M = 1 1 Bogsl (t = 0 °C) B
nap (t, = 100 °C).

IIpumepHasi KOHTPoOJIbHAsSI pa0oTa M0 TeMe «JIEKTPHYeCTBO U MATHeTH3IM»

BapuanTt Ne 1

3aga4u 1o JIEKTPUUYECTBY:

a)

b)

NMmeercss npenHa3sHaueHHBIM U1 U3MEpeHHs TOKOB A0 |=15 MA ammepmerp c
conpotuienneM Ra=5 Owm. Kakoe conportuiienne R Hafo B3STh U KaK €ro BKIIOYHTH,
YTOOBI 3TUM NMPUOOPOM MOKHO OBLIO M3MEPATH: a) TOK 10 lo =150 MA; 6) pa3HOCTb
norermuanos 1o Ug =150 B?

Kakas paborta A coBepmiaercs nmpu nepeHeceHun TodeyHoro 3apsaa ¢ = 20 uKn u3
0ECKOHEUHOCTH B TOUKY, HAXOSAILYIOCS HAa PACCTOSAHUU ' = 1 CM OT MOBEPXHOCTH I1apa
paauycom R = 1 cM ¢ MOBEpXHOCTHOM MIOTHOCTBIO 3apsaaa ¢ = 10 MxKn/m??



2) 3agaud 10 MarHeTH3MY:

1)

2)

1)

2)

a)

b)

Tok 1=20 A naer no JIMHHOMY IPOBOAHUKY, COTHYTOMY IOJ NpsAMBIM yriiom. Haiitu
HanpsKeHHOCTh H MarHUTHOTO 1osist B TOUKE, JeXKallel Ha OMCcCeKTprce 3TOTo yria u
OTCTOSIIEN OT BEPIIMHBI YIJIa HA paccTosHUU a=10 cm.

JBa kongencaropa ¢ emkoctamMu Ci1 = 0,2 Mmx® u C2 = 0,1 MK® BKIIOUEHBI
IIOCJIE0BATENBHO B IIENb IEPEMEHHOI0 ToKa HamnpsbkeHueM U = 220 B u yactoroit v =
50 I'u. Hatitu Tok | B e u nmaaenust norenmmaina Ucy u Ucz Ha IEpBOM U BTOPOM
KOHJIEHCATOpax.

BapuanTt Ne 2

3aga4u 1o JIEKTPUUYECTBY:

a)

b)

Toueunsie 3apsab! 1=1 MxKn u q2=0,1 mxKi HaxonsaTcs Ha paccrostHuu r1=10 cm apyr
ot apyra. Kakyro paboTy coBepuiat Cuibl HOJIsl, €CIH BTOPOH 3apsjl, OTTAIKUBAsACH OT
NIEPBOIO, YJIAIUTCA OT HETO Ha paccTostHue 2=10 m?

DJEeMEHT, aMIepMETpP U HEKOTOPOE CONPOTUBIIEHUE COEIMHEHBI IOCIEJOBATENIBHO.

Ecnu B3sTh cOnpoTHBICHHE U3 MEIHOW MPOBOJIOKH JuHOM | = 100 M 1 monepeyHbIM
ceyeHneM S = 2 MM, TO ammepMeTp mokaseiBaer Tok |1 = 1,43 A. Ecim xe B34Th
CONPOTUBIICHUE M3 ATIOMHHUEBOM MPOBOJIOKH jmuHOW | = 57,3 M u momepeyHbIM

ceuenreM S = 1 Mm%, To ammepMmeTp mokassiBaeT Tok |z = 1 A. CompoTHBICHHE

ammiepmetrpa Ra = 0,05 Om. Hatitu 3/1C € anemenTa 1 ero BHyTPEHHEE CONPOTUBIICHUE
r.

3aga4yu O MarHeTU3My:

a)

b)

Karymka mmnoit =30 cm umeer N=1000 ButkoB. Haiitm HampsokeHHocTh H
MarHUTHOTO TI0JISI BHYTPH KaTYIIKH, €CJIH 110 KaTyIIKe TPoxXoauT Tok I=2 A. /luamerp
KAaTYLIKA CYUTATh MaJIbIM [10 CPABHEHUIO C €€ JUTMHOM.

B nens mepemennoro toka Hanpspbkenuem U = 220 B u wactoTtoii v = 50 ['11 BKITFOUEHBI
nocienoBareiabHo eMkoctb C = 354 wmx®, comnporuBienue R = 100 Om un
uHaykTuBHOCTH L = 0,7 I'n. Haiitu Tok | B ienu u nagenue Hanpspkerus Uc, Ur u UL
Ha EMKOCTHU, COMPOTUBIIEHUU U UHYKTUBHOCTH.

BapuanT Ne 3

3aga4u 1o JIEKTPUUYECTBY:

a)

b)

Nmerorces aBa oguHakoBbix dsemenTa ¢ J/IC € = 2 B 1 BHyTpeHHUM CONPOTHUBICHUEM
r=0,3 Om. Kak Haio coeAMHUTH 3TU 3IEMEHTHI (IIOCIEI0BATENBLHO WU MApaJLIEIBHO),
4TOOBI MOJYYUTH OOJIBIINI TOK, €CTTU BHElTHee conpoTusieHue: a) R=0,2 Om; 6) R=16
Om? Haiitu Tok | B Ka)K10OM 13 3TUX CIIy4aeB.

3apsokeHHbld map 1 pamuycom Ri1 = 2 c¢M IpUBOAWTCS B CONMPUKOCHOBEHHE C
HE3apsUKEHHBIM mapoM 2, paamyc kotoporo Rz = 3 cm. [locie Toro kak mapel
pa3beIUHWIN, SHEPTHsI I1apa 2 okazanachk paBHoit W = 0,4 J[x. Kakoit 3apsn (1 611
Ha 1ape 1 10 CONpUKOCHOBEHHUS ¢ IapoM 27

3aga4yu O MarHeTU3My:

a)

b)

3apspKeHHas YacTUIa JBHYKETCSI B MATHUTHOM T10JI€ TIO OKPY>KHOCTH CO CKOPOCTBIO V =
108 m/c. Mnmykims marautaoro onst B = 0,3 Ti. Paguyc okpysxkroctn R =4 oM. Haiitn
3apsij (] 4aCcTHUILIbl, €CJIM U3BECTHO, UTO ee 3Heprusi W=12 k3B.

AKTHBHOE cCOINpoTHUBIeHHE R ¥ HHAYKTHUBHOCT, L coOelMHEHBI MNapajjelibHO U
BKJIIOUEHBI B LIENb IIEpeMEHHOro Toka Hanpsbkenuem U = 127 B u wacroroit v = 50 I'n.
Haiitu conporuBienne R v MHAYKTUBHOCTH L, €ciii M3BECTHO, YTO LIEMb MOTJIONIAET
MorHOCTE P = 404 BT 1 ciBuT (ha3 Mex 1y HanpspkeHHeM U TokoM ¢ = 60°.

Bapuant Ne 4

1) 3angauu 1Mo 3ICKTPUIECTBY:



2)

1)

2)

a)

b)

OJIEKTpPOH  BJIETa€T B IUIOCKHM  TOPU3OHTAIBHO
pACTONIOKEHHBIM  KOHJEHCATOp MapajjieIbHO  €ro I |
IIACTHHAM €O  CcKopocThlo Vo = 107 w/c.
Hanpspxkennocts nosist B kongercarope E = 10 kB/wm;
juHa KouaeHcatopa | = 5 cm. Haiitm momyns u
HaTpaBJIEHUE CKOPOCTH V 3JICKTPOHA ITPH BBUIETE €T0 U3
KOHJICHCATOPA.

Conporusnenust R1=R2=R3=200 Owm, conpoTuBieHue
BosbT™METpa Rv=1 kOm (puc.). BombT™MeTp mokassiBaeT pa3HOCTh moTeHIaioB U =
100 B. Haiitu 3/1C € 6arapewn.

3aga4yu O MarHeTU3My:

a)

b)

DnexTpuyeckas JJaMIIouKa, COIPOTUBIIEHUE KOTOPOil B ropsueM cocTossHuU R = 10 Om,
HOJKJII0YaeTCsl yepe3 Apoccesib K 12-BONBTOBOMY aKKyMyJsiATopy. MHIyKTHBHOCTB
npoccensa L =2 I'n, conporusnenue I = 1 Om. Yepes kakoe Bpems t ocie BKIOYEHMS
JAMITOYKa 3arOpPUTCsA, €CJIM OHA HAUMHAET 3aMETHO CBETUTCS IIPU HANPSKCHUM Ha HEeH
U=6B?

Karymika ¢ uanyktuBHOCTBIO L = 30 MKI'H npucoenHeHa K IIIOCKOMY KOHACHCATOPY
¢ miomazapio wiactud S = 0,01 M? u paccrosuueM Mexay Humu d = 0,1 mm. Haiitu
JIURJIEKTPUYECKYIO NPOHULIAEMOCTh € CPEIbl, 3alOJIHSIONIEH MPOCTPAHCTBO MEKIY
MJIaCTUHAMU, €CJIM KOHTYP HAaCTPOEH Ha JJIUHY BOJHBI A = 750 M.

Bapuant Ne 5

3ajauu 1o JIEeKTPUUECTBY:

a)

b)

C xakoil criIiol B3aMMOJICHCTBOBAIM OBl IBa MEAHBIX IIApPHKa, KaXIbld Maccor 1 T,
HAXOSCh HAa PAcCTOSHUM | M Jpyr OT Apyra, ecid Obl CyMMAapHBIA 3apsj BCEX
3JIEKTPOHOB B HUX oTiiyazics Ha 1 % oT cymmapHoro 3apsiaa Beex sauep?

barapes ¢ DJIC € = 240 B u BHyTpeHHUM compoTuBieHueM I = 1 OM 3aMKHyTa Ha
BHelHee comportuBieHne R = 23 Om. Haiitu nonnyio moiHocTs Po, moinesnyro
motrHocTh P 1 KIT[I 1 6aTapen.

3ajaun o MarHeTu3My:

a)

b)

Ha conenonp amunoii | = 20 ¢M u miomiaasio momnepeyHoro ceueHust S = 30 cM? HazleT
poBOJIOYHBIN BUTOK. OOMOTKa coneHona umeeT N = 320 BUTKOB, U 110 HEMY UJET TOK
I =3 A. Kaxkas cpenusist DJC €cp UHIYLUPYETCS B HAJIETOM Ha COJICHOU]] BUTKE, KOTJa
TOK B COJICHOMJIE BBIKJIFOYAETCSl B TEUeHUE BpeMeHu t = 1 mc?

KonebarenbHbIil KOHTYp COCTOMUT U3 KOHAEHCaTopa eMKOCThI0 C = 7 MK® M KaTyIIKH
¢ umHayktuBHocThio L = 0,23 T'H m comportuBienuemM R = 40 Om. OOxkmanku
KoH/ieHcaTtopa umeroT 3apsaa = 0,56 mKun. Haittu nepuon T xonebanuii KoHTypa u
norapuMHUUECKUN JCKPEeMEHT 3aryxaHusi 0 konebanmii. Hamumcath ypaBHEHHE
U3MEHEHHUs co BpeMeHeM ! pazHoctu moreHimanoB U Ha oOKiankax KOHJIEHCATOpa.
Haiitu pa3HOCTH MOTEHIIMATIOB B MOMEHTHI BpeMeHH, paBHbie: T/2, T, 3T/2 u 2T.
[Moctpouts rpapux U=Ff(t) B mpenenax 3THx ABYX MEpPHUOJIOB.

IIpumepHast KOHTpoOJIbHAsSI padoTa
no teMe «ONTUKA, AaTOMHOM U siiepHOil Ppusuke»

Bapuant Nel

1) 3amauu 1Mo ONTHKE:

a)
b)

MomHoCcTh HM3nydenust abcomoTHo yepHoro tena N = 34 kBt. Haittu Temniepatypy 7'
ATOTO TeJa, €CIIA U3BECTHO, UYTO €ro MOBEpXHOCTh S = 0,6 M.

PaccTosHue mo ocu MexAy MpeIMETOM M €ro MpSMbIM H300paKeHHEM, JaBacMbIM
auH30#, | = 5 cm. JTuneiinoe ysenuuenue 3 = 0,5. OnpenenuTs GOKYCHOE paCCTOSHHE
JIUH3BIL.



2)

1)

2)

1)

2)

1)

2)

3amauu 1Mo KBaHTOBOMU (pHu3MKe:

a) Haiitu maccy m ¢orona: a) kpacHbIx Jiyueit cBeta (A = 700 HM); 0) PEHTTEHOBCKUX
naydeit (A =25 nm); B) ramma-nyueit (A = 1,24 im).

b) Omnpenenuth MakCHMaJIbHYH) CKOPOCTh JJICKTPOHA, BBUICTEBIIETO W3 ME3US TPH
OCBEILIEHUHU CBETOM C ATUHOU BOJHBI A = 400 HM.

BapuanTt Ne 2

3aayu 110 ONTHKE:

a) YcraHoBka Ui TMONy4YeHHUs Kojel HpIOTOHAa OCBemaeTcss MOHOXPOMAaTHYECKUM
CBETOM, MaJal0IIUM 10 HOPMAJIM K MOBEPXHOCTH MmiuacTuHku. HabmroneHue Benercs B
OTpa)XeHHOM cBeTe. PaccTosiHue MeXIly BTOPBIM M JBaIIaThIM TEMHBIMH KOJbLAMH |1
= 4,8 mm. HaiiTu paccrosiaue |2 MeKIy TPEThUM U IIECTHAAIATHIM TEMHBIMH KOJIbI[AMH
Hsrorona.

b) Mmeercs nBa aOCOMIOTHO YEPHBIX MCTOYHHKA TEIUIOBOTO M3iydeHus. Temmeparypa
oxHoro u3 Hux T1 = 2500 K. Haiitu Temnepatypy Opyroro HCTOYHHUKA, E€CIIH JUIMHA
BOJIHBI, OTBEYAIOIIAs MAKCUMYMY €T0 U3JTydaTeJIbHON criocooHocTH, Ha AL = 0,50 MKM
OoJblIe JJIMHBI BOJIHBI, COOTBETCTBYIOLIEH MaKCUMyMy M3J1y4aTeIbHOM CIIOCOOHOCTH
NIEPBOI'0 UCTOYHUKA.

3amauu 1Mo KBaHTOBOMU (pHu3mKe:

a) Haiitu niuny BostHb e Bpoiuis A 171s1 aeKTpoHa, IBIKYIIETOCS 110 TIEPBOM OOPOBCKOIA
opOuTe aTomMa BOJIOPO/Ia.

b) Haiiti sHEpPIrHIO, OTTIOMICHHYIO TIPH PEAKITUH “N+,He—>H+{0.

Bapuant Ne 3

3agaud Mo OITHUKE:

a) Ha MBITBHYIO TIEHKY MafiaeT Oemnblii cBeT Mo yrioM i = 45° K TTOBepXHOCTH TIIEHKH.
[Tpn xakoli HaMMEHBIIEH TOJIIMHE N TUIEHKU OTpasKeHHBIC JIydyd OyIyT OKpalleHbl B
xenthiit et (A = 600 uM)? [lokazaTens mpenoMIIeH!s MBUTEHOM BOABI N = 1,33.

b) Ha moBepxHOCTh Mmuomanplo S = 3 cM? 3a BpeMs t = 5 MUH TajaeT CBET, SHEpPTHs
koroporo W = 20 Jx. OnipeenuTb CBETOBOE JIaBJIEHUE HA MIOBEPXHOCTh, €CIIM OHA: a)
MOJIHOCTBIO MOTJIOIIAET JIy4H; 0) MOJTHOCTHIO OTPAXKAET JIyUH.

3amaun 1Mo KBaHTOBOM (pr3MKe:

a) Haiitu Maccy m ¢oTOHA, UMITYJIbC KOTOPOTO PaBEeH UMITYJIbCY MOJIEKYJbI BOAOPOIA
npu Temmnepatype t = 20 °C. CkopocTh MONEKynbl CUMTaTh paBHOW cpemHeil
KBaJ[paTUYHON CKOPOCTH.

b) Hanwucars HemocTaromme 0603HaueHHS (X) B pEaKIHsIX:

a) “B(x,a)’Be; B) “Na(p,x)®*Ne;
0) O(d,n)x; r) x(p,n)*Ar.
Bapuant Ne 4

3aayu 110 ONTHKE:

a) YcraHOBKa IS TIOJTy4eHHUs Kosell HbroToHa OCBeIaeTcst MOHOXPOMATUYECKHUM CBETOM
¢ anuHON BoJIHBI A = 600 HM, MaJaOUMM 0 HOPMAJIU K TOBEPXHOCTH IUIACTHHKH.
Haiitu Tomuay h BO3QyIHOro Cliost MEKIy JTHH30M M CTEKJITHHOM TNTACTHHKON B TOM
MeCTe, T/ie HaOJII0IaeTCsl YeTBEPTOE TEMHOE KOJIBIIO B OTPAKEHHOM CBETE.

b) A6comorHo yepHoe Teno umeer temmeparypy 71 = 2900 K. B pesynbraTe ocThIBaHHS
TeJa JJMHA BOJHBI, HA KOTOPYIO MPUXOJUTCS MAKCUMYM CIEKTPaJbHOW IJIOTHOCTH
SHEPTeTHYECKOM CBETUMOCTH, U3MEHUIach Ha AL = 9 MkM. J{o kakoii Temriepatypsl 72
OXJIAJUIIOCh TEO0?

3amaun 1Mo KBaHTOBOMU (pHu3MKe:

a) Kakoii uzoror o0pasyercst u3 “2Th TOCIE YeThIPEX OL-PacragoB U ABYX -pacmnamaos?



1)

2)

Baok C

b) Haiitu mepmox T oOpalneHus 3JIeKTpoHa Ha MEPBOM OOPOBCKOW opOHMTE aroma

BOAOpPOJa U €T0 YIJIOBYIO CKOPOCTH M.

Bapuant Ne 5

3aayu 110 ONTHKE:

a)

b)

[lokazarens mpenomuieHus: crekia. N = 1,52. HallTu mnpenenbHbI yroa IOJHOTO
BHYTPEHHET0 OTPaXeHUs [ U MOBEPXHOCTH pa3Jiena: a) CTEKJIO - BO3AyX; 0) Boaa —
BO3/IyX; B) CTEKJIO — BOJIA.

Haiitu mnokasarenb npenoMieHHs N CTEKJA, €CIM MPU OTPAKEHHH OT HEro CBeTa
OTpaXKeHHBIH Tyd OY/IeT MONHOCTHIO TIONSAPU30BaH NpH yrie nperomtenus B = 30°,

3amaun 1Mo KBaHTOBOM (pr3MKe:
a) Haiitu sHepruio Q, BRIAEISIONIYIOCS IPH peakiu . Li+H—,He+,He.

b) Haiitn nnuny BonHbl ae bpoins A mis 3J€KTPOHOB, NPOMISAIIAX PA3HOCTb

nmorermuanos U;s = 1B u Uy =100 B.

JlaGopaTtopHblie padoThl Mo pasaeay «MexaHuka U MoJieKyJasipHasi Gu3nkKa»

W3mepenne MTMHEHHBIX pa3MepoB U 0OBEMOB TEJl C IIOMOIIBIO IITAHTCHIIUPKYJIS.
W3mepenue IMHENHBIX pa3MEPOB TeNl ¢ IOMOIIbIO MUKpoMeTpa. Cratuctudeckas
00paboTKa pe3yIbTaTOB U3MEPCHUH.

OnpeneneHre JIMHEHHBIX Pa3MEPOB € MOMOILBIO KPYTOBOM HIKAJIBI.

Ornpenenenne mIOMAN MO TUIAHY WM KapTe ¢ IOMOIIBIO IIJITaHUMETpa
Ornpezenenre KOOpAUHAT LEHTPA TXKECTU JTMHEHHBIX U TIJIOCKUX Tell
OnpeneneHue MOMEHTa MHEpUUM M IIpoBepka Teopembl [rolirenca-llltelinepa
METOJIOM KPYTHJIbHBIX KOJeOaHui

W3ydeHnue BpamaTenbHOro ABMKEHHs Ha MasiTHUKe O6epOeka

OnpeneneHrie MOMEHTAa HHEPIIMU MasiTHUKa MakcBesa

N3yueHne 3aKk0OHOB IBMKEHUS TEJI IIPU TOMOILY YHUBEPCAIBHOW MAIIMHBI ATBYAa
N3yuenune konebanuii Gu3MIecKoro MasiTHUKA

W3ydenue BBIHYX IEHHBIX KOJeOaHUI MasTHUKA C IBWXKYIIEHCS TOUKOW MoaBeca
Omnpenenenue ko3 uineHTa TpeHus: KaueHUs

HccnenoBanue momnepeyHbix KojaeOaHHi CTPYHbI

N3yueHne coOCTBEHHBIX U BBIHYXKICHHBIX KOJIeOaHUH MPYKUHHOTO MasiTHUKA
Omnpenenenne MOMEHTA HHEPLIMM MaxOBOI'O KOJIECAa U CHJIBI TPEHUS B OIIOpE
Omnpenenenne abCOMIOTHON U OTHOCUTEILHOM BIIaKHOCTH.

Onpenenenne ko3 ULrEeHTa TOBEPXHOCTHOTO HATSKEHUSI )KUIKOCTH
Omnpenenenne korpduireHTa BHyTPEHHET0 TPEHUS KUIKOCTH 110 MeToay CTokca
Uzydenue 3aBucuMocty K03 (uiieHTa TOBEPXHOCTHOTO HATSXKEHUS PACTBOPA OT
€ro KOHIIEHTPAIMK U TeMIIEpaTypsl 1o MeToay Pebunnepa

W3yuenue npouecca KpUCTAIIU3ALUU

Omnpenenenue yrcna ABOrajzipo METOJOM HAOIIOACHUS paclpe/leieHus] YacTHIl B
TI0JIE CHJIBI TSDKECTH

Omnpenenenne yaeabHOM TETIOTHI TApO00Pa30BaHUS BOIBI

Omnpenenenue yAaeabHON TEMIOEMKOCTH JKUIAKOCTH M TBEPAOrO TEJa C IOMOIIbIO
3JIEKTPOKAJIOPUMETPA

Omnpenenenne nmokazarens agunadarsl y=Cp/Cv 1o CKOPOCTH 3ByKa B Ta3e
Onpenenenne cpenHe UIMHBI CBOOOIHOTO Mpodera u 3G (HEeKTUBHOTO AUaMETpa
MOJIEKYJI BO3/lyXa



— Onpenenenne koddduimeHTa 00bEMHOTO PACITUPEHUS KUIKOCTH

— Omnpenenenne k03¢ GHUIMEHTa 00BEMHOTO PAaCITUPEHUS Ta3a

— Onpenenenue cpegHero Ko3gphuueHTa TMHEHHOro pacuIMpeHrs METaIIOB

— OrmpeneneHre OTHONIICHUsI YACIBHBIX TemoemMkocTel ra3zoB Cp/Cv mertogom
Knemana u Jle3opa

— H3ydeHue ra30BbIX 3aKOHOB TSI HICATBHOTO Ta3a

— OnpeneneHne TUIOTHOCTH KUIKUAX U TBEPIBIX TEI METOIOM THAPOCTATUYECKOTO
B3BEIIMBAHUS U C TIOMOIIBIO MUKHOMETpPA

— Onpenenenye MIOTHOCTH U TEMIIEPATYPHON 3aBUCUMOCTH IJIOTHOCTH KUJKOCTH C
MOMOIIbIO apeoMeTpa

JlaGopaTopHble padoThI O pa3aenay « JJIEeKTPUIECTBO U MarHeTHU3M»

H3ydeHne 31eKTpOCTaTUYECKUX M10JIEN

N3yueHne 3aBUCHUMOCTH COMPOTUBIICHUS TPOBOJHUKOB OT TEMIIEPATYPbI
N3yueHue 3aBUCHMOCTH COMPOTUBIICHHUS SJIEKTPOJIUTOB OT TEMIIEPATYPhI
I'panyupoBanue BoJIbTMETpPA U aMIIEpMETPa

Omnpenenenne EMKOCTH KOHIEHCATOPA O0aUIMCTUYECKUM TalbBAHOMETPOM
N3mepenune HanpspKEHHOCTA MarHUTHOTO TIOJISE COJICHOU/ 1A HA €r0 OCH
N3ydeHue moaynpoBOIHUKOBOTO AUO1A

OnpeneneHre rOPU30HTAIBHON COCTABIAIONIEH MATHUTHOTO OIS 3EMIIU
N3yuenune paboThl MOTYyPOBOAHUKOBOTO BBHITPSIMHUTEIS

N3yuenune paboThl BAKyyMHOTO TpHUOA

N3ydenue siBiieHUS B3aUMHON UHIYKIIMH

N3mepenne kodddumreHTa CaMOMHAYKIMKM, EMKOCTH W TIpoBepka 3akoHa Oma s
MEPEMEHHOTO TOKa

N3ydeHue raibBaHOMETPA MAarHUTOAJIEKTPUUECKON CUCTEMBI

N3yuenne TuHaMUYECKON TIETIN MepeMarHnuuBanusl 17151 (heppOMarHeTHKOB
HccnenoBanne MarHUTHBIX MOJIEH MATHUTOMETPOM C TAaTYUKOM XOJia
OnpeneneHre yIeabHOT0 3apsa/ia 3JIEKTPOHA METOJOM MarHeTpoHa
N3yuenne konedaTeIbHOTO KOHTYpa

N3yuenune 3aryxaromux KoeOaHuii B KoJie0aTeTbHOM KOHTYpe
[Ipomeccel 3apsna u pa3psiaa KOHAEHCATOpa

KanubpoBka natdrka Xoia B MArHUTHOM I10J1€

[Tornomnienue cBera NoJynpoBOIHUKAMU

N3nyuyenue sHEpruu B MOITYNPOBOIHUKAX

Y4eOnas 1adoparopusi KONTHKH, ATOMHOM M siAePHOH QUINKI»

Omnpenenenne POKyCHBIX PaCCTOSHUM TOHKHUX JIMH3,

H3y4eHne ClnoXKHBIX ONTUYECKUX CUCTEM

3HaKOMCTBO C abeppalusiMU ONTHYECKUX CUCTEM

N3yuenne MuKkpockona

N3ydenue xapakTepUCTHK ONTHYECKON TPYOBI

Wzydenue ynenbHON pedpakiun 5KUIKOCTH

Omnpenenenne NpeaoMIISIOIIErO yrila U MOKa3aTesl IPEIOMIIEHUS TPU3MBI
OmnpeneneHne OCBEIIEHHOCTHU C MMOMOIIIBIO CEJIEHOBOT0 (POTOITEMEHTA

OrnpezesieHne CHITBI CBETA, CBETOBOW OTJA4M M YJIETLHOTO PACcX0/1a MOIITHOCTH JIAMITBI
HaKaJIUBaHUS



— Os3HakOMJICHHE C YHHBEPCATbHBIM (HOTOMETPOM U H3MEpeHHs] (POTOMETPUUECKHX
XapaKTEPUCTUK MAaTEpUaJIOB

—  DOTO3EKTPOKATIOPUMETPUYECKUM METOJI ONPENENCHUsS KOHIIEHTPAIMN OKPAIlIEeHHBIX
pacTBOpOB

— OrnpeneneHue IJIUHBI CBETOBOUW BOJIHBI C IIOMOIIBIO0 OUTIp3MBbl DpeHens

— MW3yuenue unrepdepomerpa MaiikeabcoHa.

— MHutepdepenius nazepHOro U3my4eHus.

— Hccnenosanue qudpakiiuu cBeTa ¢ IOMOIIBIO JIA3€PHOTO U3ITYUYECHHUS.

— Hurepdepenumonnsbiit onbiT FOHTra 11t M3ydenus tudpakimu cBera.

— U3yueHue gBieHUs NOISAPU3ALMH CBETA.

— Bpamenue miockocT KonebaHus 1 onpeesieHue KOHIICHTPAINH caxapa B PacTBOPE.

— 3HAKOMCTBO C MOJISIPU3AIUOHHBIM MUKPOCKOTIOM.

— Ormpenenenue nocrossHHo# B Ctepana-bonbimana.

JlabopaTopHble padoTsl Mo pa3aeay «ONTHKa, aTOMHASA U sepHas GU3NKa»

— MHW3ydyeHue crnekTpockomna.

— HOctupoBka u ¢okycupoBka criekrporpada.

— Onpenenenne KPUTHIECKUX OTEeHIIMANOB aToMOB (OnbiT @panka u ['epira).

— H3yuyeHue 0CHOBHBIX 3aKOHOB (hOTOdPdeKTa.

— H3mepenue TeMmeparypsl IUIAMEHU METOJIOM OOpAIICHUS CTIEKTPATBHBIX JTMHUIA.

— lByyeHue onTHYECKUX KBAHTOBBIX T€HEPATOPOB HEMPEPBHIBHOTO JCHCTBUSI.

—  VYyeOnas nabopartopust «ONTUKH, aTOMHOHN U SJEPHON (PUZUKI

— JlaBopaTopHble YCTaHOBKHU:

— Onmnpenenenue xapakTepucTuk cuetunka [ elirepa — Mrosepa.

— Omnpenenenne ko3¢ duirerTa ocinadieHus 0eTa U3IyIeHHU B Pa3IUIHBIX BEIICCTBAX.
— H3ydeHue CTaTUCTUYECKOTO XapaKkTepa paJuOaKTUBHOTO pacnajia.

— H3mepeHne akTUBHOCTH paJOAKTHUBHBIX MPENapaToB.

— Omnpenenenne BEpXHEH IPAHUIIBI SHEPTHH [3 — CTIEKTpA.

— Onpenenenre Macchl paliOaKTUBHOTO BEIIECTBA METOJJOM M3MEPEHUSI aKTUBHOCTH.
— Ormpenenenue neprojaa nojypacrana pagioakTHBHOTO BEIIECTBA.

Baoxk D

Bomnpocs! qyist mpoBepku ypoBHs o0yuerHoctr 3SHATD

1. OtHOCHTENBHOCTh nBHOKEHHS. CucteMbl orcyeta. KoopawHaTHas W BeKTOpHas (HOPMBI
OMUCaHUs JBUKEHUS MAaTEPUATBHON TOUKH.

2. IlepememieHue, CKOpPOCTb, YCKOpeHHE. TaHreHIHaJIbHOE W HOPMAJIbHOE YCKOPEHHS.
Kunemaruka 1BHKEHHS 10 KPUBOJIMHENHONW TPAEKTOPHH.

3. JIBMXKEHHE IO OKPYKHOCTH. YTJIOBasi CKOPOCTh W YIJIOBOE YCKOPEHHE U HX CBA3b C
JUHEWHBIMU XapaKTEPUCTUKAMU JBUKEHUSI.

4. NuepunaibHble M1 HEMHEPLHAIbHBIE CUCTEMBbI KoopauHart. [lepBriil 3akoH HproToHA.

5. Macca. Cuna. Bropoii 3akoH Herotona. YpaBHenus npuxenus. Tpetuii 3akoH HproToHa.

6. CuJibl B KJIACCUMYECKOW MEXAHUKE. 3aKOH BCEMUPHOTO TATOTEHHUS.

7. Cuiibl B KJlaccuueckor MexaHuke. Cuiia TsSKeCTH, yIPYTOCTH, TPEHUSL.

8. IlonsTue 3aMKHyTOW cucTeMbl. MMIynbC MarepualibHONM TOYKHA. 3aKOH COXpPAHEHUS U
W3MEHEHUSI UMITYJIbCa.

9. Umnynbc cUCTEMBI MaTEpUAIBHBIX TOYEK. L[eHTp Macc cucTteMbl MaTepuaIbHbBIX TOYEK U
3aKOH €ro JBUKEHUS.

10. PaGoTa n MmexaHuueckas Heprus. MOIIHOCTb.



11. Kunetnueckas sHeprusi MaT€puagIbHOU TOUKH.

12. IloTeHumanbHble ¥ HEMOTEHIIMAIbHBIE CUJIBI B MEXaHUKE. 3aKOH COXPAaHEHMs YHEPTUU B
MEXaHUKE.

13. MoMmeHT uMIyJibca MaT€pUaJbHOM TOYKM U CHCTEMbl MaTEpPHAIBHBIX TOYEK. 3aKOH
COXpaHEHUs MOMEHTAa UMITYJIbCa.

14. MomenT cuiibl. OCHOBHOM 3aKOH JUHAMUKH BPAIIATEIbHOTO ABUKCHUSI.

15. Mowment wunHepuuu. Teopema [I'toiirenca — Illtelinepa. Kunetnueckass sHeprus
Bpaliarouierocs Tena.

16. 3aKOHBI TUIPOAIPOCTATUKH.

17. OcHOBHbBIE TOHSATUSA TUAPOAIPOJMHAMUKHU. JIBUKEHUE WICATBHOM >KUIKOCTH, JIMHUU U
TpyOKu TOKa. YpaBHeHUe bepHyn.

18. Teuenue BsA3KOM kuaKocTH, Gpopmyina [lyaseiins. Jlamunapasie U TypOyJIEeHTHBIE TIOTOKH.
Yucno Peltnonnaca.

19. UneanbHblii ra3. 3akoHbI UI€abHOTO ra3a. YpaBHeHue Knanelipona-Menaeneena.

20. IIpocreitmme TepMOIMHAMUYECKHE TPOIECCHl HACATBHBIX Ta30B (M30TECPMHYCCKHUH,
n300apHbIi, H30XOPHBIN, aa0aTHBIH).

21. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UICAIBHOTO ra3a.

22. PacnipeneneHue MOJIEKYJI UACAIBHOIO Ta3a Mo CKOpoCTsM (pacnpenenenue Makcsesia) u
B T10JI€ MOTEHIIUATIBHBIX cuJl (pacnipenenenne bonpimana). bapomerpudeckas Gpopmyna.

23. SIBnenus nepenoca: quddy3us, BHyTpEHHEE TPEHUE U TEIUIONPOBOAHOCTb.

24. BHYyTpeHHss OJHEpPrus ujaeaqbHOrO Taza. Pabora TepMOIMHAMUYECKOW CHCTEMBI.
KonuuecTBo TEMIOTHI.

25. TennoeMKoCTh. 3aKOH paBHOPACTIPEICTICHUSI YHEPTUH 10 CTETIEHSM CBOOOIBI MOJICKY/I.
26. IlepBblil 3aKOH TEPMOIUHAMUKH.

27. O6parumbie 1 HeoOpaTumble Tiporecchl. [luknmnueckue nmporneccel. [ukn KapHo.

28. TemoBble OBUTATENM W XOJOMWIbHBIE MamuHbL. Ko3ddumment monesnoro neicTBus
TEIJIOBBIX MAaIlIUH.

29. Bropoii 3aK0H TEpMOJIUHAMUKHU.

30. OuTponus. Bo3pacTtanue >HTpONKUHU TPU HEPABHOBECHBIX MpOILIECcCax.

31. Tperuii 3aKOH TEPMOJUHAMUKH.

32. PeanbHble Ta3pl. YpaBHeHue Ban-nep-Baansca. Kputnueckue mapamerpsl.

33. Kunkoctu. IloBepxHOCTHOE HaTsHKEHUE )KUIKOCTH. CMaunBanue. KanwuisipHble BIEHUS.
34. Kpucrawmueckue W amopdHbIe TBepAble Tena. bawkHUNW W NadbHUNW TIOPSIOK B
pacIoyioKEeHUU aTOMOB. TerI0eMKOCTh KPUCTAIIIOB.

35. Bunsl a3oBeix nepexonoB. Mcmapenue u kouaeHcamus. [naBneHne u Kpuctain3amus.
VYpasuenue Kinanelipona - Kiaysuyca. TpoiiHas Touka. /[uarpaMmel COCTOSIHUS.

36. Dnextpuueckuii 3apsij. 3akoH KysoHa.

37. HampspkeHHOCTBh 3iekTpuueckoro mnosst. Cunosble guHuuM. [IpuHImn cyneprnosuuuu.
Hanpspk€HHOCTh  MOJIE  PaBHOMEPHO  3apsiKEHHOM IUIOCKOCTH. Hamnpssk€HHOCTh  ToJist
PaBHOMEPHO 3aps’KEHHOTO TPOBOIHUKA.

38. Pabora mpu mepemenieHnn 3apsga B dJeKTpuueckoM mosie. OmpeneneHue moTeHIana.
Enuannel noreHumana. PazHocte moreHnumanoB. lloTreHuman mons ToyeyHOro 3apsiza.
OKBUINOTEHIHAIBHBIE TTOBEPXHOCTH M MX CBOMCTBA. CBsA3b MEXKAY HANPSKEHHOCTBIO OIS U
MOTEHIUAJIOM.

39. Teopema Octporpaackoro-I'aycca.

40. OunekTpudeckoe TMOJ€ IUIOCKOTO KOHAEHcaropa. OIeKTPOEMKOCTb.  EauHMIIBI
3JEKTPOEMKOCTH.  ODNEKTPOEMKOCTh  IUIOCKOrOo  KoHjaeHcaropa. [lapamiensHoe U
II0CJIE0BATENBHOE COEJUHEHNE KOHJIEHCATOPOB. DHEPI U AIEKTPUUYECKOTO TTOJISL.

41. Ionspuzamus AM3IEKTPUKOB. CBsi3aHHBIE 3apsabl. CErHETOANEKTPUKH, TbE30JICKTPUKH U
nUPO3JIeKTPUKU. [Ibe303mexTpuyeckuii 3 pexT.

42. O6mme cBemeHuss O MPOBOAHHMKAX. Du3Myeckas MPUPOAAa MPOBOJUMOCTH METALIOB.
3aBUCUMOCTD COMPOTUBIICHUS METAIJIOB OT TeMIiiepaTyphbl. [l0CTOSHHBIN TOK.



43. CroponHue cwibl. 3akoH OMa 1714 yyacTKa LeNH, yAeIbHOE COPOTUBJICHNE MPOBOIHHUKA.
3akoH OMa 11t 3aMKHYTOM LEMH.

44. 3axonbl Kupxroda.

45. PaboTa 1 MOIITHOCTH JEKTPUUYECKOTO TOKA.

46. DIEKTPUYECKUI TOK B MKUJKOCTSAX. 3aKOHBI AeKkTpoiau3a Papanes. DNeKTpoIuTHYECKas
auccoranus. TexHuuecKue IpUMEHEHUs AIEKTPOIU3a.

47. DnexkTpuueckuii Tok B razax. Monuzanus razoB. PexomOunarus. HecamoctoarensHbIN 1
CaMOCTOSTENBHBIN pa3psn. Tueromuii paszpsaa. Mckposoii paspan. Koponnsliii paspsn. yrosoit
paspsn.

48. KontakTHble siBieHUs. Pabora BbIXOJa 3JEKTpPOHA M3 MeTalula. TepMOdJIEKTpUYECKHE
ABICHUS. TepMOAJIEKTPOHHAsT AMHUCCHUS. ABTOSJEKTPOHHAsA AMHUCCHA. DOTOIIEKTpUUYECKas
samuccusi. TepMoanekTpoaBrxKyIas cuia, 3hdexr [lenpThe.

49. Pa3BuTHE NPENCTABICHUNA O MPUPOI€ MarHeTu3Ma. MarauTHas MUHAYKIUA. 3aKoH AmIiepa.
50. 3akoH buo-Casapa-Jlamaca. Hanmpspk€HHOCT MarHMTHOrO 1oJisl. MarHuTHoe mose
MPSIMOJIMHEMHOTO TPOBOJHUKA C TOKOM. MarHuTHOE 1oJie KPyroBOro Toka. MarHuTHoe nose
COJIEHOM 1A, TOPOUJA.

51. MarHuTHBINA MOTOK.

52. PaGoTta 1Mo mnepeMeuIeHHI0O NPOBOJHHKA C TOKOM B MarHuTHOM Tmose. JIBumkeHue
3apsOKEHHBIX YacTuil B MarHUTHOM mojie. Cwma Jlopenma. Dddexr Xomma. Yckoputenu
3apsKEHHBIX YaCTHIL.

53. Ilpupoaa marueTusma. J[uamarHeTUKu ¥ mapamMarHeTUKy B OTHOPOJHOM MarHUTHOM TIOJIE.
®eppomarnerusm. Temneparypa Kropu.

54. OCHOBHOM 3aKOH 3JIEKTPOMArHUTHON MHIAYKIIMU. BUXpeBbIe TOKH.

55. SIBnenne camoMHAYKUMHU. B3anMHas MHIYKIUS.

56. Tpancdopmarop. [lepenaua 3neKTpoIHEPTHUN.

57. Hezaryxatomue kosnebanus. luddepennuanbHoe ypaBHeHHE FTapMOHUYECKOT0 KOJIEOaHuUs.
Marematnueckuit MassTHUK. CKOPOCTh U YCKOPEHUE TAPMOHUYECKOTO OCHWIIIATOPA. DHEPTHS
rapMOHHMYECKOTO OCHUIUISATOPA.

58. 3aryxaromnue konebanus. {uddepennuanbHoe ypaBHEHHE KOJICOAHUH TPU HATMYUHA CHJITBI
tpenus. Koappunuenr 3aryxanus. Jlorapupmudeckuii 1eKpeMeHT.

59. BeinyxaeHnsie konebanus. JuddepeHnmanbsaoe ypaBHEHUE TPU HATHYUH BBIHY K TAFOIIICH
cuiibl. Pe3onanc

60. [TepeMeHHBII ATEKTpHUYECKUM TOK. 3akoH OMa J1sl [Ienel IEPEMEHHOT0 TOKa C OMHUYECKUM
CONPOTUBIIEHUEM, EMKOCTbIO U UHAYKTUBHOCTBIO0. METO/1 BEKTOPHBIX HArpamM.

61. Obmas xapakTepuctuka Teopuu Maxkcsesia. Tok cmemnienus. [ToaHas cuctema ypaBHEHUM
MakcBesuia st 3JIEKTPOMarHUTHOTO TOJIs. DJIEKTPOMArHUTHBIE BOJIHBI.

62. DnekTpoMarHutHas npupoda cBera. ONTHYECKUHM ©W  BUAUMBIA  JUAMa30HbI
3IIEKTPOMAarHUTHHIX BOJH. BonHoBoe ypaBHenue. CkopocTh cBeta. Ilnockue u cdepuueckue
BOJIHBI.

63. Ilonspusanus >J€KTPOMarHUTHBIX BOJH. EcCTECTBEHHBIH W NOJSPU30BaHHBINA CBET.
DHepreTuyeckue U POTOMETPUUECKHE BETUUUHBI U €TUHHUIIBL.

64. Jlucniepcus cBera.

65. OtTpaxkeHHME U TMPETOMJIEHHUE IUIOCKOM BOJHBI Ha TpaHULE JBYX JHUAJICKTPUKOB.
[Tonspuzanus cBeTa NpU OTPAKEHUU U NIPEIOMIIEHUU. Y101 bprocrepa.

66. OTpakeHre U MPEJIOMJICHHE IUIOCKOW BOJIHBI Ha TpaHUIIE ABYX IUAJIEKTpUKOB. [lomHOoE
BHYTpEHHEE oTpaxkeHue. BoJIOKOHHAs ONTHKA.

67. WatepdepeHuns cBEeTOBBIX BOJH. Pa3HOCTh Xoma. YcinoBusi HHTEp(EpEHIIMOHHBIX
MaKCHUMyMOB U MUHUMYMOB. CriocoObI HaOII0ICHUSI UHTEPEPEHITUH.

68. MatepdepeHnus cBeTa NMpU OTPAKEHUH OT TOHKUX IUIACTHHOK (TUIOCKOIapasuiebHast
MJIACTUHKA, TJIACTUHKA MEPEMEHHOM TOMIIMHBI U Koiblia HetoToHa). [IpocBeTiienre onTuki.
69. Ilpunmun I'roiirenca-®Openens. Judpakmus Dpenens. Hdudpakmus Dpaynrodepa.
JudpakumoHHas perieTka.



70. OcuoBuble nousTus Oypre-ontuku. [ToHsTHE 0 Toorpadum.

71. OCHOBHBIE MTOJIOKEHUSI U 3aKOHBI T€OMETPUYECKON ONTUKH.

72. Tonkas nuH3a. [TocTpoeHnue n3oOpaxeHusl.

73. HcnyckarenbHas M TOIJIOMIaTeNbHas crocoOHocTH Tena. 3akoH Kupxroga. 3akoH
Credana-bonbiivana. 3akon Buna. ®opmyna [lnanka.

74. KopnycKynsipHO-BOJIHOBOM qyanu3M. BuemmHuit porodaddext. YpaBHenue DitHITeHa.
75. KopryckynspHo-BoJIHOBOH Ayanu3m. Dddext Komnrona. J/[aBienue cera.

76. Mopnens atoma Tomcona. OnbiTel Pesephopaa. SAnepnas moaens aroma.

77. lloctynater bopa. [IpaBuio kBaHTOBaHUS OPOUT.

78. I'unote3a ae-bpoiins. BonHnosslie cBoiicTBa yactull. BonHoBast GpyHKIwms.

79. CooTHomenue HeonpeneneHHocTel [elizenoepra. Ypasuenue [Ipénunarepa.

80. KBanToBaHuE PHEPrUM U MOMEHTA NMITyJIbca. KBaHTOBBIE UHCIIa.

81. IIpoxokaeHne 4acTHIl Yepe3 MOTEeHIIMAIbHbIN 0apsep. ['apMOHHYECKU OCIIMILIATOD.

82. ATom Bojoposa. MyabTHILIETHOCTh clIEKTPOB. CIIMH AJIEKTpOHA.

83. Ilpunuun Ilaynu. PacnpeneneHue 3JI€KTPOHOB MO IHEPIETUYECKUM YPOBHSAM aToMa.
Ilepronnueckas cucreMa 3;1eMeHTOB MeHieleeBa.

84. DHeprust MoJIeKy1. BUIbI CIEKTPOB MOJIEKYI.

85. CnoHTaHHOE U BBIHYXXJEHHOE M3iydeHue. Jlazeprl. IHBepcHas 3aceneHHOCTh. [TpuHnnn
paboThl M KOHCTPYKLKH J1a3zepa. CBOICTBA JTa3epHOTO U3ITyYEHUS.

86. CocTaB M XapakTEpPUCTUKHU aTOMHOIO siipa. DHEPrus CBA3HU sIEp.

87. EcrecTBeHHas1 1 UCKYCCTBEHHAS paIMOaKTUBHOCTh. AJlb(a-, 6eTa- U raMMa-pacma.

88. Anepusbie peakiuu. Llennbie peakunu. Mcnonp3oBaHue saepHoi aHeprun. TepMosinepHbie
peakuuu.

89. OCHOBHBIE BH/IbI YACTHI], METOJIbI UX peructpanuu. CUCTEeMAaTHKa HIEMEHTAPHBIX YACTHL.
90. Tunsl B3aumopercTusi. KBapku.

Bompocsr mist mpoBepku ypoBHst ooyuennoctd YMETD (Biok B, C)

3amanus a1 npoBepku ypoBHs o0yueHHoctd BJIAJIETD:
1. TIpoBeauTe 3KCIEPUMEHT MO OMPEICIICHUIO YCKOPEHUSI CBOOOTHOTO MaICHUS.
2. IlpoBenuTe SKCHEPUMEHT IO OMPEEIIEHNI0O MOMEHTA HHEPLIMU KOJeca.
3. IlpoBenuTe OSKCIEPUMEHT IO HAXOXICHUIO JUHEHHBIX pa3MEpoOB C IOMOIIBIO

IITAHTEHIIUPKYJIS.

4. IlpoBenuTe OHKCIEPUMEHT 110 HAXOXKJIEHUIO JIMHEMHBIX pa3MepoB C IOMOIIBIO
MHUKpPOMETpa.

5. IlpoBenuTe 3KCIEPUMEHT IO HaXOXKACHUIO LIEHT Macc TeJa.

6. IIpoBenuTe 3KCIEPUMEHT IO OMPEEIICHHUIO MTEpHoa KoJieOaHUi MasTHUKA.

7. IlpoBenuTe SKCIIEPUMEHT 110 ONpPEAICHHIO KO PUIIMEHTA TPEHHUS.

8. IlpoBenure HKCHEPUMEHT IO OMNPENEICHHUIO IUIOTHOCTH BEIIECTB C IMOMOUIBIO
apeoOMETPOB.

9. IlpoBemute OSKCIEPUMEHT MO OMNPEACICHUI0 aOCONMIOTHOH ©  OTHOCHUTEIHHOM
BIIQ)KHOCTH.

10. TIpoBeuTe HKCIIEPUMEHT IO ONPEAEICHUIO BA3KOCTH )KUIKOCTH.

11.IlpoBenuTe SKCIEPHUMEHT MO ONpPEACTCHHIO KO3((UIIMEHTa MOBEPXHOCTHOTO
HATSOKCHUSL.

12. TlpoBenuTe SKCIIEPUMEHT I10 OMPEACTICHUIO yIEIbHOM TEIUIOTHI MapooOpa3oBaHusl.

13. TIpoBeiuTe HKCIIEPUMEHT IO ONPEAETECHUIO TETNIOEMKOCTH KHUKOCTH U TBEP/BIX TEII.

14. TlpoBenuTe 3KCIIEPUMEHT MO ONpPENEIeHUI0 KOdPPHUIHEeHTa 00bEMHOT0 PACIIMPEHUS
rasos.

15. IlpoBenuTe 3KCIEPUMEHT MO ONPEAETICHUI0 KOA(PPUIMEHTA JIMHEHHOTO pacIupeHus
TBEPIBIX TEI.



16. IlpoBenuTe HSKCIEPUMEHT TIO OMNPEIACICHUI0 TEMIEpaTypHOro Kod(duiueHTa
CONMPOTUBJICHHA.

17. TIpoBeauTe SKCIIEPUMEHT I10 OTPEIEICHUIO TOCTOSTHHOW XO0Jua.

18. IlpoBenuTe SKCIEPUMEHT IO OMPEAETICHUI0 EMKOCTH KOHJIEHCATOPOB.

19. TIpoBeauTe IKCIEPUMEHT 10 OTPEEICHHIIO (DOKYCHOTO PACCTOSHHUS JIMH3.

20. [TpoBeuTe SKCIIEPUMEHT I10 ONPEICICHUIO OCBEILIEHHOCTH.

21. [TpoBeuTE SKCIIEPUMEHT I10 OMPEICIICHUIO CHJIBI CBETa HCTOUYHUKA.

22. IIpoBeuTe SKCIIEPUMEHT 10 ONPEACTICHHUIO JUIMHBI BOJHBI CBETa

23. IIpoBenuTe SKCIIEPUMEHT T10 OTIPENICTICHUIO0 PaOOTHI BBIXOA JIJIsi MaTepHraa.

ITpumep nocrpoeHus: OuaeTa OPOMEKYTOUHON arTecTalnu (dK3aMeH ):

SK3AMEHAIIMOHHBIM BUJIET ITIPOMEXYTOYHOI'O KOHTPOJISA Ne 1

1. Uarepdepenuus cBeta.

VYcnoBus BO3HMKHOBEHMsSI HHTepdepeHUnu. KorepeHTHOCTh CBETOBBIX  BOJIH.
WnTepdepenHimonnas KapTHHA MPU CII0KEHUH KOT€PEHTHBIX BOJIH.

2. 'eomeTprueckas ONTHKA.

3aKOHBI OTpaXKEHUs U IpesomiieHus cBera. llonHOe BHyTpeHHEE OTpa)KEHHE U €ro
MIPaKTUYECKOE TPUMEHEHUE.

3. 3apgaua.

CBeTORBOM JTyY MajiaeT U3 BO3/yXa Ha MOBEPXHOCTH CTeKJa moj yriioMm 30°k HopMamu.
[Toxa3zaTens npenomieHus crexna n = 1,5.

a) OnpenenuTe yroji npeaoMiIeHHs JTyda.

6) HaiimuTe yron Mexxay naJaroliuM U MPeOMIEHHBIM JTyYaMH.

4. METOJIWYECKHWUE MATEPHAJIBI, OIPEAEJISIIOIIAE ITPOIELY PHI
OLIEHUBAHMSA 3HAHUM, YMEHWUI, HABBIKOB 1 (MJIN) ONIBITA
JESATEJBHOCTH, XAPAKTEPU3YIOIUX ITAITbBI ®OPMUPOBAHMUSI
KOMIIETEHIIUI
OIIMCAHME MOKA3ATEJIEN U KPUTEPUEB OIIEHUBAHUSA
KOMIIETEHIIUHI, OIMCAHUE IIKAJI OHEHUBAHUS

B ok3aMeHaIIMOHHBIA OWJIET BKIIOUEHO JBa TEOPETHUECKUX BOIMPOCA W TPAKTHUECKOE
3aJjaHie, COOTBETCTBYIOIIME COJCPKAHUIO (OPMUPYEMBIX KOMIIETCHIMHA. JK3aMEH
MpPOBOAMTCS B yCTHOM opme. Ha oTBeT u permienue 3a1adu CTyIeHTY OTBOIUTCS 15 MUHYT.
3a OTBET Ha TEOPETUUECKHUE BOTIPOCHI CTYJEHT MOXKET MOTYYUTh MakcuMainbHO 20 6asios,
3a pemrenue 3anaun 10 6amnos. [lepeBos 6amioB B OLIEHKY:

W o ntoram BeICTaBIsieTcs AU GepeHIIMPOBaHHAS OIICHKA C YYETOM Kbl OLICHUBAHHUS.

HIkana ouennBanuss IK3AMEHA (npome:KyTOUHBIH KOHTPOJIb):

bannsl (peiitTunroBoii| OneHka sK3aMeHa
TpeboBaHus K 3HAHUSIM

OIICHKH) (cranmapTHas)
OrneHKa «OTJIMYHOY» BBICTABISIETCS CTYACHTY,
€CITH OH TITyOOKO M ITPOYHO YCBOWII
MPOrPaMMHBIN MaTepHa, HCUEPITHIBAIOIIE
27-30 OTJIMYHO porp pHa, p e,

MOCJIEI0BATENBHO, YETKO U JIOTUYECKU
CTPOMHO €ro U3JiaraeT, yMeeT TECHO
YBSI3bIBATh TEOPHUIO C MPAKTUKON, CBOOOIHO




CIPABIISIETCS C 3a/1a4aMU, BOIIPOCAMU U
OPYTUMHU - BUAAMU IPUMEHEHUSI 3HAHUIH,
pUYeM He 3aTPYAHSIETCS C OTBETOM MPH
BUJIOM3MEHEHHUH 33/IaHUM, UCTIOJIb3YET B
OTBETE MaTepual pa3ITUIHON JIUTEPATYPHI,
MPaBIJIBHO OOOCHOBBIBAET MIPUHSITOE
HECTaH/JapTHOE PEIlICHUE, BIAJCeT
Pa3HOCTOPOHHUMU HaBBIKAMH U IIPHEMaMHU
BBITIOJTHEHUS MPAKTUYECKUX 3a/1a4 110
(hopMupoOBaHHIO 00IIETTPOPECCHOHATBHBIX U
npodeccHoHAbHBIX KOMIETCHITHIA

OreHKa «XOpOII0» BBICTABIISAETCS CTYICHTY,
€CIIM OH TBEPJO 3HAET MaTepUal, TPaMOTHO U
IO CYIIECTBY M3JaraeT ero, He A0MmycKas
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC, MPaBUIHLHO TPUMEHSET

23-26 XOPOIIO TEOPETUYECKHE MOJIOKEHHS TP PELLICHUN
MPAKTUYECKUX BOIPOCOB U 3a]ay, BIaeeT
HEO0OXOUMBIMH HABBIKAMHU U MIPUEMaMH HX
BBITIOJTHEHUS, a TAKXKE UMEET JOCTATOYHO
MIOJIHOE MPEACTABICHUE O 3HAYNMOCTH
3HAaHWUH 10 JUCHUIUINHE

OrneHka «yIOBIETBOPUTEIBHOY
BBICTABIIICTCS CTYJEHTY, €CJIM OH UMEET
3HAHUS TOJILKO OCHOBHOTO MaTepHalia, Ho He
YCBOMJI €T0 JIeTalIel, JOMyCKAaeT HETOYHOCTH,
HEJ0CTATOYHO MPaBUIbHBIE (OPMYITUPOBKH,
20-22 YIOBJIETBOPUTEIBHO | HAPYIICHUS JIOTHYECKOU
MOCIIEA0BATEIHLHOCTH B U3JI0KEHUHN
MIPOrpaMMHOT0 MaTepHuaa, UCIIBITHIBAET
CJI0)KHOCTH TIPU BBITIOJTHEHUH MTPAKTUIECKUX
paboT U 3aTpyAHSIETCS CBA3ATh TEOPUIO
BOIIPOCA C MPAKTUKOMN

OrneHKa «HEYAOBIECTBOPUTEILHO
BBICTABIIICTCS CTYJCHTY, KOTOPBIN HE 3HACT
3HAYUTENBHON YacTH MPOrpaMMHOIO
MaTepuasna, HeyBEpEHHO OTBEYACT,
JIOMYCKaeT Cepbe3HbIE OUTMOKH, HE UMEET
Menee 20 HEYIOBJICTBOPUTEIHHO| MIPEICTABICHHH 110 METOANKE BBIMOTHCHUS
MpakTHYecKoi padoTel. Kak mpaBuiio, omeHka
«HEYIOBIETBOPUTEIIHHO» CTABUTCS
CTYJEHTaM, KOTOpPbIE HE MOTYT MPOJOJIKHUTh
oOydeHue 6e3 TOMOTHUTENbHBIX 3aHATHH TI0
NAHHOW OUCIUILIINHE

Ixana onenuBanusa YCTHOI'O OITPOCA IIPHU 3AINUTE JIABOPATOPHBIX
PABOT (TeKyluMii KOHTPOJIb):
I[Ipu ouenke YCTHOI'O OTBETA Ha mnpoBepky ypoBHs oOyuenHoctn 3HATDH
YUUTBIBAIOTCS CIEAYIOIINE KPUTEPUU:
1. 3HaHUE OCHOBHBIX MPOIECCOB U3yYaeMO MPEIMETHOM 001acTy, IiTyOuHa U IOJTHOTA
PacKpbITHA BOIpOCa.



2. YMeHue OOBSICHHUTH CYIIHOCTBH SIBJICHHH, COOBITHI TporeccoB. JlemaTh BBIBOIABI U
0000111eHus, 1aBaTh apryMEHTUPOBAHHbBIE OTBETHI.

3. Biagenne TepMUHOIOTHYECKUM alliapaToM M UCIIOJIh30BaHUE €TO MIPHU OTBETE.

4. BnameHue MOHOJOTHYECKOH pPEUbl0, JOTHYHOCTh M IOCIEIOBATELHOCTh OTBETA,
YMEHHE OTBEYaTh HA IOCTABJICHHBIC BOIMPOCHI, BBIPAXXaThb CBOE MHEHHE IO OOCYXKITaeMon
npobieme.

7-7,5 0aminoB CTaBUTCSA, €CIM CTYIEHT: IMOJHO W apTyMEHTHPOBAHO OTBEYACT I10
COJICpP’KaHUIO BOMpOCca; OOHApYKHMBAeT MOHMMAHHE MaTrepuaiga, MOXET O0OOCHOBAaTh CBOU
CYXJICHUS, IPUMEHHUTh 3HaHHs Ha MPaKTHKE, MPUBECTH HEOOXOMMBIC NMPUMEPHI; U3J1araet
MaTepuan  TOCJIENOBATeIbHO ©  TPAaBUIBHO, C  COONIOJIGHHEM  HUCTOPHYECKON U
XPOHOJIOTHYECKOW TIOCIIE0BATEILHOCTH;

5-6 OamoB CTaBUTCS, €CJIM CTYIEHT JaeT OTBET, YJOBJICTBOPSIONIMKA TeM IKe
TpeboBanusM, uto u s 85-100%, Ho qomyckaer 1-2 ommOKH, KOTOPBIE CaM e HCTIPABIISET.

3-4 Gaymia cTaBUTCA, €CIM CTYACHT OOHApy)XHMBaeT 3HaHHUE W TOHMMAaHUE OCHOBHBIX
HOJIOKEHUH JTaHHOTO 3a[JaHusl, HO M3JIaraeT MaTepuall HEeTOJHO U JIOIMyCKaeT HETOYHOCTH B
OTIpeNIeNICHNH TOHATHHA WM (OPMYIMPOBKE NpPAaBWII, HE YMEET JOCTaTOYHO TIIyOOKO H
JI0Ka3aTeIbHO OOOCHOBATH CBOM CYX/ICHHS M NPHBECTH CBOM IPHMEPHI; U3JIaraeT MaTepuai
HETIOCIIEI0BATEIbHO U JOMYCKACT OIINOKH.

0-2 OamnoB CTaBUTCS, €CIOM CTYACHT OOHAapy)XKMBaeT HE3HAHWE OTBETa Ha
COOTBETCTBYIOIIEE 3aJlaHUE, JTOMYyCKaeT OMHMOKH B (DOPMYIHUPOBKE OMPEICICHUN U TPaBHI,
HCKQ)KaIOIINe WX CMBICI, OECIIOPSIIOYHO W HEYBEPEHHO HM3JIaraeT MaTepHall.

HIkana ouenunBanus 11 TECTA (py0Oe:kHbIil KOHTPOJIb)

Onenka (crangapTHas) bannsr % TMpaBUIIBHBIX OTBETOB
OTIUYHO 9-10 85-100
XOpOIIIO 8 70-84

YIOBJIETBOPUTEIHLHO 6-7 60-69

HEY0BJIETBOPUTEIHHO 0-5 Menee 60

xana onennannss KOHTPOJBbHOM PABOTDI (py6e:kHblii KOHTPO.IB)

KosnnuecTBO mpaBUIIbHO PENIEHHBIX 3a/1a4 bambl
3-4 4-5
2 2-3
0-1 0-1

5. METOAUYECKHUE YKA3AHUS 1151 OBYYAIOIET'OCA IIO OCBOEHHIO
ANCHHUIIVIMHBI 1 BBIITOJIHEHUIO KOHTPOJIBHBIX 3ATAHUU

METOJUYECKUE PEKOMEHJJAIIUU CTYAEHTAM.
N3yyeHne TUCIUILUIMHBI OCYIIECTBIISIETCS B YETHIPEX hopMax:
1) mocenieHue JTeKIui;
2) pelieHue NPaKTUYECKUX 3a/1a4 Ha MPAKTUYECKUX 3aHITUSX;
3) 3aKperuieHre MPONIECHHOTO MaTepHaa;
4) camocTosITeNIbHAs TTOATOTOBKA.




B mpouecce ayaMTOpHBIX 3aHATUH CTYJEHTHl 3HAKOMSTCS C TEOPETHKO-
METOJIOJIOTUYECKUMU OCHOBAMH HM3y4aeMOW AWCIMILTUHBL. BakKHBIM yCIIOBUEM OCBOCHHUS
TEOPETHYECKUX 3HAHUW  SBJSICTCS  BEAEHWE KOHCIEKTOB Jekiuid. Heobxommmo
OCMBICIIUBAHME ¥ YCBOGHHWE TEPMHUHOJOTHH HW3y4aeMOH IUCIUIUIMHBI W BaXHEHIINX
KOJIMYECTBEHHBIX KOHCTaHT. Marepuanbl JEKIHOHHBIX KypCOB CJEIyeT CBOEBPEMEHHO
HOJKPEIIATh MPOPabOTKON COOTBETCTBYIOUINX Pa3/IeNoB B ydeOHUKAX, yUCOHBIX TOCOOUSX,
HAyYHBIX CTaThsIX U MOHOTpadusiX (CM. CIUCOK JUTEpaTyphl). JlomomHuTenbHas mpopaboTka
M3y4aeMOro MaTepuasa MPOBOAUTCS Ha MPAKTHUECKUX 3aHATHUSX, 3aKPEIUICHUE POUIEHHOTO
MaTepuana OCYILIECTBISIETCS IPH BBIMOJHEHUU NpakTHUecKux pabor. Ilpu usydenun
IPOTPaMMHOT0 MaTepHualia JIBe TPEThbHX 00Iero oobema yueOHOHl Harpy3Ku CTyIEHTOB
MPUXOJUTCS HA CaMOCTOATENbHYIO paboTy, KOTOPYIO HEOOXOAMMO BBINOJHATH MO BCEM
paszenaM mporpamMmbl B (popMe M3ydeHUs PEeKOMEHIYEeMOW OCHOBHOUW M JOMOJHUTEIHHON
JUTEpPATyphl, CAMOCTOSITENIbHBIX 3aHATUH 1O MOA0OPY M aHaiu3y JHUTEepaTypHBIX
HMCTOYHUKOB, BBHIMOTHEHHUIO pedepaToB u aokiamoB. CamocTosTenbHas padoTa MOXKET
OCYHIECTBIISITECS B BHJIE MPOPaOOTKH TEOPETHUECKHX M MPaKTHUYECKHX MaTepuajioB B
y4eOHOM MMOMEIICHUH OCHAIIIEHHBIM KOMIBIOTEPAMHU, MTOAKIIOUEHHBIME K ceTH «IHTepHEeT»
¢ obecreueHHEeM JOCTyMa B AJIEKTPOHHYIO HH(POPMAIMOHHO - 00pa30BaTeIbHYIO CpEedy
YHUBEPCUTETA, a TAK)KE€ HAMHUCaHUs pedeparoB U JOKIAIOB, BBHITIOJHEHUS MPAKTHUYCCKHUX
3aJIaHui, pabOTHI B OMOIMOTEKAX U T.II.

OO0yuaromnuecs JOMKHBI COOMIOATh TUCIUTUINHY, BOBPEMSI IPUXOAUTh Ha 3aHSTHUS,
OCYIIECTBIISTh AOJKHYIO MOJATOTOBKY K HUM, CIaBaTh JOMAIIHHUE 3a/laHusl U TOTOBUTHCS K
MPAKTUYECKUM paboTaMm, MPOSIBIIATH aKTUBHOCTh HA 3aHIATHIX. BO BpeMs u3ydeHus yaeOHOM
JUCIHUIUIMHBI ~ TEKYIIUH  KOHTPOJIb 3HAHUM  CTYJEHTOB  OCYIIECTBISIETCS  IyTeM
CUCTEeMAaTHUYECKOTO OTPOCca Ha MPAKTUICCKUX 3aHATHUSIX, POBEPKH PE3YIHTATOB BHIMIOTHCHHUS
CaMOCTOSITENIbHBIX Pa0OT, pelIeHus 3ajad M BBITIOJIHEHHS jabopaTopHbIX pabor. B xome
NPOBEJCHUS BCEX BUIOB 3aHATHI 3HAUUTEIBHOE MECTO YIENSeTCS aKTUBHU3AINH
CaMOCTOSITENIbHOM pabOThl CTYACHTOB C IEJbl0 YIIyOJIEHHOTO OCBOCHHS DPa3/eiioB
porpaMMbl U (POPMHUPOBAHUS HABBIKOB CAMOOOPA30BaHMS.

METOJUYECKUE PEKOMEHIALIMN [TPU BBITIOJTHEHUU 3A JAHUI HA
I[TPAKTUYECKHUX 3AHATHAX.

[IpakTryeckue 3aHATHSA NPOBOAATCS MIOCIE U3YUYEHUS COOTBETCTBYIOIIMX Pa3/Ie€ioB U
TEeM JIEKIMOHHBIX 3aHATUH. PemieHue 3amad W BBINOJHEHHE J1a0OpaTOPHBIX paboOT Ha
IPAKTUYECKUX 3aHATUAX MO3BOJSAET UM IOHAThH, TA€ M KOrJa M3y4aeMble TEOPETHYECKHE
MIOJIOKEHUS U IPAKTUYECKUE YMEHUS MOT'YT ObITh UCIIOJIb30BaHbI B Oy IyIIel MpakTHUECKON
nesTenbHOCTH. Llenb mpakThdeckux 3aHATHHA: (HOPMUPOBAHME MPAKTUYECKUX YMEHHH U
HaBBIKOB, HEOOXOIWUMBIX B IMOCJIEAYIOMEH MPOPECCHOHATHPHOM EATEeIbHOCTH. 3ajauu
NPaKTUYECKUX 3aHATHH: — OO0OOIIUTh, CHUCTEMAaTU3UPOBATh, YIIYOHTb, 3aKpENUTh
IIOJ[yYeHHbIE ~ TCOPETHYECKHE  3HAHUS IO  KOHKPETHBIM  TEMaM  JHCLUIUIMH
npo¢eCCHOHATBHOTO LUKIA; — (POPMHPOBATH YMEHHUS NMPUMEHSATH MOJYYCHHbIC 3HAHUS Ha
IPaKTHUKE; — BBIPA0OTATh NMPU PEIIEHUH MPAKTHUECKUX 3aJaHUil TakuX MpoecCHOHAIBHO
3HAUYUMBIX KauyeCTB, KaK CaMOCTOSITEIbBHOCTb, OTBETCTBEHHOCTb, TOYHOCTb, TBOpHYECKas
uHUIMaTiBa. Ha mpakTHuecKuX 3aHATHSIX OOydYarolluecsl OBJIAJeBAIOT NEPBOHAYAIbHBIMU
npo¢eCCHOHATBLHBIMU YMEHUSMU M HaBBIKAMH, KOTOPBIE B JalbHEWIIEM 3aKpEIUIIOTCS U
COBEPUICHCTBYIOTCA B IIPOLECCE MPOU3BOJICTBEHHO-TEXHOJIOTMYECKON M IMPEAIUIIOMHON
NPaKTUKUA U HAyYHO-UCCIIEOBATENBCKOM pabOTHI.

METOANYECKMNE PEKOMEHJJAIIMU 1O BBITTOJTHEHUIO JIABOPATOPHBIX
PABOT
VYcnemHoe BBINOJIHEHUE JabopaTOpHOil paboThl, 00bEeM 3HAaHUH U HAaBBIKOB,
NpUOOPETaeMbIX B PE3yJIbTAaTe €€ BBHIIOIHEHHSI, ONPEIEISIOTCS TIIaBHBIM 00pa3oM MOAX0I0M
CTyJCHTa K ee BbINOJHEeHMI0. llemarormyeckas NpakTUKa OJHO3HAYHO ITOKA3bIBAET, YTO



ONTHMAJBHBIA IOAXOJ COCTOMT B OTHOIICHHH K BBIMOJHICMOMY 3KCIIEPUMEHTY Kak K
HEOOJIBIIIOMY CaMOCTOATEIbHOMY HAy4yHOMY HcciefoBaHuio. HeoOxomumo BIyMUYHBO
MOJXOJUTh K IUIAHUPOBAHUIO M KAKIOMY IIAry SKCICPUMEHTa, YyMENI0 MPUMEHITh
TeOpeTI/I‘-IGCKI/IC 3HAHUA B BKCHepI/IMeHTaﬂbHOﬁ pa60Te, BHUIACTH U aHaJII/IBI/IpOBaTB NCTOYHUKN
ee OIMOOK.

DTarnbl BHITOTHEHHUS PaOOTHI

[ToaroroBka k paboTe COCTOUT B M3yUEHUU OMHUCAHUS JTAOOPATOPHON pabOTHI C TeM,
YTOOBI TIOJIYYHTh SCHOE MPEICTABICHHE O TeMAaTUKE, TEOPUU U CYIIECTBE PabOTHI, METOIaX
U3MEPEHUI M HCMOIb3yEeMbIX MPUOOpaX, MOCIEAOBATEILHOCTH NEHCTBUI MpPU MPOBEICHUU
U3MEPEHUH, MOpsAAKaX HW3MEPSIEMBIX BEIUYMH, KOJHYECTBE H3MEPEHHUH M HEOOXOIMMBIX
Tabmui, crnocobax 00pabOTKM S3KCIIEPUMEHTANBHBIX JAaHHBIX MU (opMax MpeCTaBICHUN
pe3yapTaToB dKcrepuMeHTa. CaMOTECTUPOBAHHME CTYACHTA OCYIIECTBIISIETCS C ITOMOIIBIO
KOHTPOJIBHBIX BOITPOCOB.

Yenewnocms  npoxooicoenus smana  noo2omoeku K - pabome  onpeoensiemcs MmoabKo

npenodasamenem 8 Xo0e JIUYHO20 cobecedo8anus u ogopmisiemcs 8 6ude O0nycKa K

BbINOJIHEHUIO IA00PAMOPHOU pabombl.

Hauvano pa0®oTbl COCTOMT B pEAIbHOM O3HAKOMIIEHHM C AKCHEPUMEHTAIbHOM
YCTaHOBKOM, PETYJIMPOBKE U HACTPOUKE TPUOOPOB, MPOBEPKE PaOOTOCTIOCOOHOCTH YCTaHOBKH
MyTeM MPOBEICHUSI KOHTPOJIBHBIX U3MEPEHHUIA.

060 6cex 3ameueHHbIX Heno1adKkax 8 pabome NpubOpPos u YCmaHo80K He0OX0OUMO COOOUUMD

npenooasameio.

[lpoBeneHne W3MEPEHUH COCTOMT B TONYYCHHUH MEPBHYHBIX AIKCIEPUMEHTATBHBIX
JMaHHBIX. Bee 3amucu pe3yabTaToB M3MEPEHHIA JTOJDKHBI OBITh MIPOyMAaHbI U MPEACTABICHBI B
pabouux TeTpaasiX B YETKOH W MOApOOHOW ¢opMe ¢ HEOOXOIUMBIMU TOSICHCHHUSIMH,
00s13aTeNbHBIM YKa3aHHEM SIMHUI] U3MEPEHUs (PU3HMUECKUX BEIIUYUH.

IIpu 6onvwom pazbpoce pe3yrbmamos usmepeHull HeoObXo0UMO 6bIACHUMb U YCMPAHUMD

APUYUHY IMO20 ABNEHUS.

PacueTsl, aHanM3 W TpeACTaBICHUE PE3YJIbTATOB COCTOMT B 00pabOTKE MEPBUYHBIX
OKCIIEPUMEHTAIBHBIX JaHHBIX: pacueTe KOHEYHBIX 3HAYCHHH BEIWYUH, UX TOTPEUTHOCTEH,
HAXOXXICHUW JOBEPUTEIHLHOW BEPOSTHOCTH W IOBEPUTEIBHOTO HWHTEpPBala, YCTAaHOBJICHUU
3aBHCUMOCTEH M3MEpseMbIX BEJIMYMH MEXIY COOOM; MPaBUIBLHOM IOCTPOSHUH U 00paboTKe
rpadMKOB; OIIEHKE KauecTBa MOJyYSHHBIX PE3yJIbTaTOB.

Bce pacuemul, epaghuxu oondicHvl 66ims npedcmasienst 8 paboyell mempaou ¢ Yyeivio NPosepKu

U AQHAU3A Pe3YTbIMAMO8 NPenooasamenem.

PesynbraThl paboThl 0GOPMIIAIOTCS B PabOYMX TEeTpaasix B BHUAE OTYETa, KOTOPBIH
JIOJDKEH COZEePIKATh
1) Ha3BaHue u HOMEp paboOTHI;

2) KpaTKoe M3JI0KEHHUE TEOPUU C BBIBOJOM HEOOXOAUMBIX (DOPMYJ U COOTHOLICHHM, CXEMY
OKCIIEPUMEHTAIbHOW YCTAaHOBKHM, OMHUCAHHME XOJa AKCIEPHUMEHTa M TaONWIl AJSl 3alUCH
IKCIEPUMEHTAIHHBIX JaHHBIX;

3) 00paboTKy pe3yJIbTaTOB MYTEM BBIYMCICHHS PACUCTHBIX BEJIIMYMH, 3allOJHCHUS TaOJIHII,
NOCTPOCHHS TPaUKOB, BEIUUCIICHUS PE3yJIbTATOB SKCIIEPHUMEHTA;

4) anpoOaruio pe3yJbTaToB SKCIEPUMEHTA MYTEM HUX CPAaBHEHHs C M3BECTHBIMHU JITAHHBIMH,
00CYX/IeHuE BO3MOXKHBIX OIMIHOOK M MIPEUIOKEHHS 110 YIIYYIICHUIO SKCIICPUMEHTA.

Otuer mo paboTe 3amMIIAETCS CTYICHTOM B XOJ€ JIMYHOTO COOECEeOBAaHUS C
IPEToIaBaTeIIeM.

METOJUYECKHUE PEKOMEH/JALIMU ITPU BBITTIOJTHEHUM KOHTPOJILHOM
PABOTHI
1. VYcnoBusi 3amady B KOHTPOJBHOM pabOTe€ TMEPENMUCHIBAIOTCS IOJHOCTHIO 0e3
COKpAILCHH.



2. Pemenus 3amau ciexyer CONPOBOXKIATh KPAaTKUMH, HO HCYEPIBIBAIOIIMMHU
MOSICHEHUSMHU; a B T€X CIIy4asix, KOTrJa BO3MOXHO, — PUCYHKaMHU.

3. Pemats 3amauy HeoOX0quMO B OOIIEM BHUJE, T. €. BBIPA3UTh UCKOMYIO BEJTHYHMHY B
OYKBEHHBIX 0003HAUCHUSAX (PU3NYCCKUX BEITUYHH, 33JJaHHBIX B YCIOBHH 3a1a4u. [Ipu Takom
crocobe pelieHus: He MPOU3BOAATCS BHIYUCICHUS TPOMEKYTOUHBIX BEIIUYUH.

4. Tocne momy4yeHus: pacueTHON (GOPMYIBI I IPOBEPKU €€ MPABUIBHOCTH CIEAYET
MOJICTaBUTh B MPaBYIO 4acTh (JOPMYJIbI BMECTO CUMBOJIOB BEJIMYMH UX €AMHUIIBI U3MEPEHUS,
MPOU3BECTH C HUMH HEOOXOMuMbIe apudMeTHuecKue ACUCTBUS U YOEAUTHCS B TOM, YTO
MOJTy4eHHas IPH ATOM €JUHHIAa U3MEPEHHsI COOTBETCTBYET UCKOMOM BennuuHe. Eciu Takoro
COOTBETCTBUSI HET, TO 33/1a4a PellieHa HEBEPHO.

5. YucnoBble 3HAUYEHHsS] BENUYMH IPH TOJCTAHOBKE MX B PACUETHYIO (opMyiy
HEO0OXO0IUMO BBIPaXKaTh TOIBKO B enuHuiax CU.

6. Ilpu moacraHoBKe B pacueTHy0 (Gopmyiy, a Takke IpPH 3allUCH OTBETa YHCIIOBBIC
3HAUEHUSl BEJIIMYUH CIEAYeT 3alKChiBaTh KaK MPOW3BENCHUE NECATUYHOW ApoOU C OJHOMN
3Havamel mudpoit mepe 3amsTo Ha COOTBETCTBYIOIIYIO CTENEHb AecsaTH. Hanmpumep, BMecTo
3520 mamo 3ammcath 3,52-10%) Bmecto 0,00129 3ammcats 1,29-10° u .. Kax mpasuio,
OKOHYATEJIbHBIN OTBET 3aIllMChIBACTCA C TPEMs 3HaYaIlIMMU LU(pamu.
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