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1. IlepeyeHb KOMIETEHIUI, C YKa3aHUEM JTAnoB HX (opMHpoBaHHMS B mpolecce
0CBOEeHHs1 00pa30BaTeJIbHOI MPOrpaMMBbl.

IIpy oOcCBOEHMHM IHCUUILIMHBI

(MoOzynsi) KOMIIETEHIIUH,

3aKpEIUICHHBIE 3a HEW,

peanu3yloTcs 1o TemaMm (pa3fenaM) JUCHUIUIMHBI (MOAYJNs), B OIpENeJIeHHOW CTeleHu
(MOJTHOCTBIO UM B OTOBOPEHHOU YaCTH) U HA OMPEICIICHHOM dTare

Tabmumal.
Kon HaumenoBanue Nuaukarop B pesyabTare ocBOeHUsA
KOMIIeT KOMIIeTeHIUH AOCTUKEHH S AUCHUILINHBI 00y4arommiics
eHLHH KOMIIeTeHIIUH JAOJIKEH
o Vuueepcanvnvie komnemenyuu (YK) u unoukamopwt ux 0ocmudicenusi.
YK-1. | Cnocoben YK-1.1. Ananuzupyer 3HaeT OCHOBBI KPUTHYECKOTO aHAIN3A U
OCYILIECTBIIATh 3a/1a4y, BBIJIEISIS €€ CUHTE3a UH(POpMaLUH.
TIOHCK, 0a30BbIC COCTABISIONINE; | YMeeT BbLICHATH 0a30BbIE
KPUTUYECKUN COCTaBJISIOLIME IOCTABICHHBIX 3a/1a4
aHamn3 Buiaseer MeTojaMM aHalM3a U CUHTE3a B
uH(popMaIu, penieHny 3a1ay.
MIPUMEHSATH YK-1.2. OcymectBnsier | 3HaeT UCTOYHUKHU MH(POPMAIIIH,
CUCTEMHBIN MOMCK MHpOpMAUH 711 | TpeOyeMoil IS peleHusl TOCTaBICHHON
MOXOJ JUIs peleHus MOCTaBJIeHHON | 3aaayM.
pereHus 3aJ1a4M 10 Pa3InYHbIM YMeeT UCIIONIB30BaTh PA3JIMYHBIE TUIIBI
MOCTaBJICHHBIX THUIaM 3aIIPOCOB; ITOMCKOBBIX 3aIIPOCOB.
3azad. Baageer cnocoOHOCTBIO TOKUCKA
uHpOpMaLUH.




IIK-1 |Cnocoben cTporo
TOKa3aTh
YTBEPXKICHHE,

chopMyIHpOBaTH

CJIEJICTBUE
MOJTy4EHHOTO
pe3yJyipraTta

pe3ynbTaT, yBUACTD

Cnoco6eH MpUMEHSITh
0a30BbIC 3HAHUS B
obnactu Gpu3MKo-
MaTEeMaTHYECKHUX U
€CTECTBCHHBIX HayK B
cdepe cBoeit
npodecCuoHaIbHON
NeSTEIILHOCTH.

3HaeT (u3HUecKre OCHOBbI MEXaHUKU,
MOJICKYJISIPHOM (DPU3UKH, TIPUPOAY
Kos1e0aHui 1 BOJIH, OCHOBBI
TEPMOJUHAMUKH, SJICKTPHUECTBA U
MarHeTus3ma, ONTHKH, OCHOBBI aTOMHOM
U siepHOU (PU3UKHU, TOHUMAET IMUPOTY
Y OTPAaHUYEHHOCTh IPUMEHEHUs (HU3UKU
MCCIICIOBAHMIO MTPOLIECCOB U SBJICHUI B
MPUPOJIE U OOIIECTBE.

YMeeT UCIIONB30BaTh TEOPETUUECKHE
3HAHUA MIPU 0OBICHEHUU PE3YyJIbTATOB
OKCIIEPUMEHTOB, IIPUMEHSTH 3HAHUS B
obnactu puU3MKHU A1 OCBOCHUS
o61enpodecCuoOHaANIbHBIX AUCIUIUIMH U
penieHus mpodecCuoHaNbHBIX 3a1a4,
OILICHUBAET JJOCTOBEPHOCTbH MOIYYCHHOTO
pellIeHus 3a/1a4H.

Baapneer HaBbIKaMu pU3NYECKUX
MCCIIEIOBaHMIA, CIIOCOOCH MepeaBaTh
pe3yNbTaT NPOBEACHHBIX UCCIIEI0OBAaHUN B
BHJIC KOHKPETHBIX PEKOMEH AU B
TePMHHAX IPEIMETHON 00JacTH 3HAHHUS.

2. Onucanue moka3aresieil U KPUTEPHEB OLICHUBAHMA KOMIICTCHIMH HA Pa3IHYHbIX
Tanax ux (popMUpOBaHUs, ONIMCAHHE IIKAJI OLlCeHUBAHUA

Tabnuna 2.
ConocrapiieHHe HIKAJ OLeHUBAHUS
4-6annpHas | OTIMYHO Xoporio VY nosnerBoputenbHO | HeynoBnerBoputensHo
nIKasia (moBbIIeHHBIH | (6a30BbIi (ToporoBbIit (YypoBeHb He
(YpoBeHb YpOBEHB) YpOBEHB) YpOBEHB) chopMHUpOBaH)
OCBOEGHHUS)
100- 91-100 81-90 61-80 0-60
OamnpHas
IKaga
bunapnas 3auTeHo He 3aureno
mIKaga
Tabnuua 3.

OuneHuBaHNe 0TBETAa HA BONPOCHI 110 TeMaM IJIs1 YCTHOI'O ONpoca

4-GannbHas 1mKana (ypoBeHb
OCBOEHUS)

Iloka3arenn

Kpurepun

OTan4HO (MOBBILICHHBIN
YpOBEHB)

- [ToaHOTa U3I0KEHUS
TEOPETUIECKOT0 MaTepHaJa;
- [IpaBunbHOCTH W/WIH
apryMEHTHPOBAHHOCTh
H3JI0KEHUS
(TmocnenoBaTeIbHOCTh
JICUCTBU);

CryneHToOM J1aH TOJIHBIN, B
JIOTUYECKON
IIOCJIEI0BATEIHOCTH
Pa3BEPHYTHIN OTBET HA
IIOCTaBJICHHBIN BOIPOC, T
OH ITPOJIEMOHCTPHUPOBAI
3HaHUS IPEAMETA B [IOJTHOM




Xoporio (6a30BbIi YpOBEHB)

VY 10BJI€TBOPUTEIHHO
(MOporoBbIN YPOBEHD)

HeynosnerBoputensHO
(ypoBeHb HE chOpMHUPOBaH)

- CaMOCTOATENBHOCTh
OTBETA;
- KynbTypa peun.

obbeMe yueOHOMH
MPOrpamMMbl, JOCTATOYHO
rITyOOKO OCMBICITHBAET
JACUHUIUIUHY, TPUBOIUT
COOCTBEHHBIC TIPUMEPHI T10
npobiemMaTuke
TIOCTaBJICHHOT'O BOMIPOCa

CryaeHTom nan
pa3BEpHYTHII OTBET HA
IOCTaBJIEHHBIN BOIPOC,
IPUBOAUT IIPUMEPHL, B
OTBETE MPUCYTCTBYET
cBOOOHOE BIIaJICHUE
MOHOJIOTUYECKOMN PEUbIO,
JIOTUYHOCTb U
MOCJIEA0BATEIbHOCTD
orBeTa. OgHaKO
JIOITYCKAETCSI HETOYHOCTH B
OTBETE.

CryneHToM J1aH OTBeET,
CBH/JICTEILCTBYIOIUI B
OCHOBHOM O 3HaHUU
MIPOLIECCOB U3y4aEMOI
JUCLUILINHBL,
OTJINYAIOLIUICSA
HEI0CTaTOYHOH TITyOMHOM 1
MIOJTHOTOM PACKPBITHS TEMBI,
3HaHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEJO0CTaTOYHBIM YMEHUEM
JaBaTh apr'yMEHTUPOBAHHBIE
OTBETHI U IPUBOJUTH
IIPUMEPBI, HEJOCTATOYHO
CBOOOHBIM BJIQJICHUEM
MOHOJIOTMYECKOU peYblo,
JIOTUYHOCTBIO U
IIOCJIEI0BATEILHOCTHIO
OTBETA.

CTylleHTOM J1aH OTBET,
KOTOPBIN COAEPKUT Psif
CEpPBhE3HBIX HETOYHOCTEM,
OOHapy>KUBAIOIMINN
HE3HaHUE IIPOLIECCOB
H3y4aeMOH IPeIMETHON
00J1aCTH, OTIINYAIOIIHHACS
HErIyOOKHUM PacKpbITHEM
TEMbI, HE3HaHUEM OCHOBHBIX
BOIIPOCOB TEOPHUH,
HEYMEHHEM J1aBaTh
apryMEeHTHPOBAHHbIE
OTBETHI, CJIA0bIM BIIaICHUEM
MOHOJIOTMYECKON peYblo,




OTCYTCTBHUEM JIOTUYHOCTH U
IOCJICAOBATEIILHOCTH.
CryzaeHT He cnocoOeH
OTBETUTH HA BOIIPOCHI J1aXKe
IIPH TOTIOJTHUTEIbHBIX
HaBO/JIAIIUX BOMPOCAX
IIPETO01aBaTeIIs.

Tab6muna 4.

OueHnBaHue NOATOTOBKHU pedepaTon

4-GamnbHas 1mKana (ypoBeHb
OCBOCHHUS)

Iloka3arenn

Kpurepuu

OTiryHO (TTOBBIIICHHBIN
YpOBEHB)

Xoporo (0a30BbIil ypOBEHb)

Y 10BIETBOPUTEIBHO
(OpOroBbIN YPOBEHbD)

- [lonHoTa M3N10KEHUS
TEOPETUYECKOr0 MaTEpHaIa;
- [IpaBuABHOCTH W/MIH
apryMeHTHPOBAHHOCTh
U3JI0KEHUS
(mocnenoBaTeIbHOCTD
JIeHCTBUN ),

- CaMOCTOSITEIBHOCTD
OTBETA;

- Kynberypa peun.

BBITIOJTHEHBI BCE TPEOOBAHHUS
K HAIMCAHWIO U 3allIUTEe
pedepara: o003HauUEHA
npobsema 1 000CHOBaHa €&
aKTyalIbHOCTb, CCTIaH
KPaTKHid aHAJIU3 PA3ITUIHBIX
TOYCK 3pCHUS Ha
paccMaTpUBacMyIo
npo0JieMy U JJOTUYHO
U3JI0’KE€HA COOCTBEHHAS
NO3HIIUsS, CHOPMYITUPOBAHBI
BBIBO/IbI, TEMA PACKPHITA
MOJTHOCTHIO, BBIIEPIKaH
00BEM, COOTIOIEHDI
TpeOOBaHUS K BHEITHEMY

0 OpMIICHHUIO, TaHbBI
NpaBUJIbHBIC OTBETHI HA
JIOTIOJTHATEITLHBIC BOTIPOCHI

OCHOBHbIE TpeOOBaHUS K
pedepaty u ero 3amure
BBITIOJIHEHBI, HO TIPH 3TOM
JONYILIEHBI HEAOUETHL. B
9aCTHOCTH, UMEIOTCS
HETOYHOCTHU B U3JI0)KEHUHU
MaTepHualia; OTCYTCTBYET
Joruyeckast
MOCTIeI0BATEIbHOCTD B
CYXXIIEHUSX; HE BBIICpPIKaH
00BEM pedepara; uMeroTcs
yIyuieHus B ohopMIIeHUY;
Ha JIOMOJTHUTENIbHBIE
BOTIPOCHI IIPH 3aIIUTE JaHbI
HETOJHbIE OTBETHI

UMEIOTCSI CYIIIECTBEHHBIE
OTCTYIUIEHUS OT TpeOOoBaHUI
K pedepupoBanuio. B
YaCTHOCTH: TEMa OCBEIlleHa
JIMIIB YaCTUYHO; JOMYIICHBI
(hakTHYeCKre OMMOKHN B




cojepkaHuu pedepara uin
IIpU OTBETE Ha
JIOTIOJTHUTEIIBHBIE BOTIPOCHI,
BO BpCM: 3alIUThL
OTCYTCTBYET BBIBOJI

HeynosnerBopurenbHO Tema pedepara HE pacKphITa,
(ypoBeHb He chOpPMHPOBaH) 0oOHapyXHBaeTCs
CYIIECTBEHHOE

HCIIOHUMAHUEC npo6neMm

OunenuBanne peepara

Pedepar omenuBaercs mo 100 OamipHOW TmiKaie, Oaiabl TEPEBOASATCS B OICHKHU
YCIIEBAEMOCTH CIIEAYIOIIUM 00Pa3oM:

* 86 — 100 6an10B — «OTIUYHOY;

* 70 — 75 GaIOB — «XOPOIIOY;

* 51 — 69 GamioB — «yAOBJIETBOPUTEIHHO;

* MeHe 51 6amna — «HeyIOBIETBOPUTEIHHOY.
basniel y4uTBIBArOTCS B IPOLIECCE TEKYILEW OLEHKH 3HAaHUW ITPOTPaMMHOI0 MaTepuana

Tab6auma 5.
OueHuBaHHuE 0TBETA HA DK3aMeEHe

Orenka

XapakTepucTuka TpeOoBaHMIA K pe3ylibTaTaM aTTecTaluu B (hopme
9K3aMeHa

«OTINYHO)

Teoperudeckoe coliep)kaHHE Kypca OCBOCHO IIOJIHOCTBIO — 0€3
npoOesIoB, CUCTEMHO W TJIYOOKO, HEOOXOJIWMBbIE MPaKTUYECKHE HaBBIKU
paboThl C OCBOCHHBIM MaTepHalioM c(hPOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE
paboueit yueOHOM TTporpaMMoi yueOHbIe 3a/1aHusI BBITTOJIHEHBI 0€3yNpevHo,
Ka4eCTBO MX BBINOJIHEHUS OICHEHO YHCIOM 0OauioB, OJU3KHM K
MaKCHMYMY.

«Xopo1o»

Teopetnueckoe conepkaHue Kypca OCBOGHO B II€JI0oM 0e3 Mpobenos,
HE0OXO0IMMBbIE MTPAKTUUYECKHE HABBIKU PaOOTHI C OCBOEHHBIM MaTE€pHaiOM B
OCHOBHOM  C()POPMHMPOBAHBI, IOpeayCMOTpEeHHbIe paboueil  yueOHOM
MpOrpaMMoil yueOHbIe 3a/laHus BBIOJIHEHBI C OT/IEIbHBIMU HETOYHOCTSIMH,
Ka4yecTBO BBINOJHEHUs OOJBIIMHCTBA 33JaHUI OLIEHEHO YMCIOM OaslioB,
OJIN3KUM K MAaKCUMYyMY.

«Y 1OBIETBOPUT
€JILHO

Teoperndeckoe coaep)kaHHe Kypca OCBOEHO OOJIBIIEH dYacThio, HO
npobensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, HeoOXOIHMble
MPAKTUYECKHE HABBIKM PAa0OTHI C OCBOCHHBIM MAaTEpHaIOM B OCHOBHOM
c(OopMHpOBaHbI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX paboyeil yueOHOI
porpamMMoil y4eOHBIX 3a/laHUi BBHITIOJTHEHBI, OTJENbHBIC U3 BBIMTOJHEHHBIX
3aJJaHU coJiepKaT OLTHOKH.

«Heynosnersop
UTENBHO»

Teopernueckoe  couepkaHHMe  Kypca  OCBOEHO YaCTUYHO,
HeoOXO0/IMMbIe HaBBIKM paboThl He chopMHpoBaHBl WIH CHOPMUPOBAHBI
OT/eNbHbIE U3 HUX, OOJNBLIIMHCTBO MPEIyCMOTPEHHBIX pabouel yueOHOI
nporpaMMoil y4eOHBIX 3a/JlaHUil HE BBIMOJHEHO JHOO BBIIOJIHEHO C
rpyObIMH OIIMOKaMHU, KaueCTBO UX BBHIMOJIHEHUS OLEHEHO YHCIOM 0asuioB,
OJMM3KUM K MUHUMYMY.




OIIeHO‘lHLIe MaTepuaJbl 1Ji TEKYIIECTIr0 KOHTPOJIsA

TecToBble MaTepUAJIbI
Bapuanr 1.

Tema 2. @u3nyecKue 0CHOBbI MEXaHMKH.
(mecmosvie 3a0anusn)

1.Kaxkas 13 nmpuBeIeHHBIX HUXKE (POPMYJT BEIpAXKAET MOHATHE CKOPOCTH:

2
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) dt’
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2.Kakast u3 npuBeICHHBIX HIKE (DOPMYJT BBIPAXKACT MOHATUE YCKOPCHHUS:
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3.Kakast u3 nmpuBeIeHHBIX HIDKE (OPMYIT BRIpakaeT HOpMaIbHOE YCKOPEHHUE:

S
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4.0npenennts u3 rpaduka V(t) yexopenue: (m/c?)
A
V, m/c

3

v




a) -3/4;

b) -4/3;

C) 2/3

5.CKOpOCTh TOYKH OIpeeseTcs BepaxkenneM V=(4t-8) m/c. UeMy paBHO HadabHAas CKOPOCTH:
a) 2wm/c

b) 12m/c

C) -8 m/c;

6. YTo Ha3bIBACTCS TAHTCHIMATBHBIM YCKOPEHUEM:

a) CocraBIisiomasi MOJHOTO YCKOPCHUSI, XapaKTepU3yIoas H3MCHEHHE BEKTOpa CKOPOCTH
IO BETMYHNHE

b) H3meHeHre CKOPOCTH 3 €AMHUILY BPEMEHH.

C) CocraBmsifolasi MOJIHOTO YCKOPEHHsI, XapaKTepu3yrolasi H3MEHEHHE BEKTOpa CKOPOCTH

110 HaIIpaBJICHUIO

. 2 43
7.MarepuanbHas TOYKa ABMXKETCS IO NMPSMON COINIACHO ypaBHEHHIo: X=2t+t"-1". 3aBucuMocTh
CKOPOCTH TOYKH OT BPEMEHHU Ha rpaduke n300paxaercs KpuBoil:

1
VA 3

v

a)
b)
c)
d)
e)

abrwpNPE

8.MarepnanbHas TOYKA JBIKETCA IO MPSMOIl COMNIACHO ypaBHeHHIO: x=4t-t’. 3aBHCHMOCTE
CKOPOCTH TOYKH OT BPEMEHHU Ha rpaduke n3o0paxaercs KpuBoil:

VA 1 /3

4

v

a)
b)
c)
d)
e)

O b owpN -

9.Touka MBMXKETCS TIO MPSMOW COTIIACHO YPaBHEHHIO: x=4-6t+t>. B KaKoif MOMEHT BPEMEHU €€
CKOPOCTb paBHa HyIIO (i, C).

a) 1

b) 2

c) 3



10. Touka nBHXKETCS MO MPSMOU COTIIACHO YPABHEHUIO: x=5-2t+t*. B KaKoi MOMEHT BPEMEHU €€
yckoperue pasro 2 m/c? (t, ¢).

a) Bcerga

b) B HayaIbHBI MOMEHT BPEMECHH

C) yCKOpEHHE Te/la He JOCTHraeT 3HaueHns 2 M/’

11. KoopaunaTel MaTepuaibHOW TOYKM MAcCOM 2KT, ABMXKYILEWCS B IIOCKOCTH, U3MEHSIOTCA
COTJIACHO YPaBHEHUSIM: x=2+t%, y:3-t3. Yemy paBHA €e CKOPOCTh B MOMEHT BpeMeHH t=1C: (m/c)
a) \2

b) V3

c) 5

d) V13;

12. KoopaunaTel MaTepuaabHOM TOYKH MacCOil 2KT, ABMXKYIIEHCS B MIIOCKOCTU, W3MEHSIOTCS
COTJIACHO yYpaBHEHMSM: x=2+t%, y:3-t3. Uemy paBHa ee kuHeTudeckas sHeprus (k) B MOMEHT
BpeMenu t=1c: (M/c)

a) \2

b) V3

c) \5

d) V13;

13. KoopuHaTel MaTepHaabHOW TOYKH MAacCOM 2KT, ABWKYIICHCS B TUIOCKOCTH, U3MEHSIOTCS
COTJIACHO YPaBHEHMSIM: x=2+t, y=3-t3. Kakas cuna neiicTByeT Ha 3TO TE€JIO B MOMEHT BPEMEHHU
t=1c:

a) 2

b) 410

c) 5

d) V13

14. YpaBHeHHe ABW)KEHUS TOYKH, IBMXKYIIEHCA MO MpsSAMON x = A+Bt+Ct, 4eMy pPaBHO
yCKOpEeHHe B MOMEHT BpemeHnu t=2c, ecau C = 0,2 m/c:

a) 10 m/c?;

b) 6,4 m/c%

c) 2,4 m/c%

d) 2 wm/c%

15. S-moxynp nepemenieHus MaTepuanbHOM Touku, L — myTe Touku. Kakue BO3MOXKHBI
COOTHOILIEHUS MEXY STUMH BEIIMUNHAMMU:

a)lu?2
b) 1u3
c) 2u3;

16. Yrosm moBopoTa BpalIaroLIErocs Tejla 3aJaH YpaBHEHHEM (02&2—8. Yemy paBHa
yriioBasg CKOpPOCTH TCJia:

a) 12t-8;

b) 12t-12

c) 8t-12



17. Kakoe 13 BBIpQKEHUI OMKCHIBACT NIPABMIIBHO 3aBHCUMOCTh YCKOPEHHS & OT BpEMEHHU IS
y

YaCTHILBI, JBHKYIIEHCS MO MIPAMOIA 110 3aKkoHy X=AAHBHC"

a) a=6C
b) a=t+Ct
C) a=06Ct
18.  Kakomy TuIly JBM>KEHHUS TOUYKH M COOTBETCTBYET IPUBEICHHBIN PUCYHOK:
—
v
a
a) [IpssMONMHENHOMY PaBHOYCKOPEHHOMY
b) PaBHOMEpPHOMY 110 OKPY>KHOCTH;
C) KpuBosnmHEHHOMY YCKOPEHHOMY
19.  Kakowmy TuIly JBM>KEHUS TOUYKH M COOTBETCTBYET MPHUBEICHHBIN PUCYHOK:
(84
a) [IpsiMosinHEtHOMY PaBHOYCKOPEHHOMY
b) PaBHOMEpPHOMY 110 OKPY>KHOCTH;
C) KpuBonnHeliHOMY YyCKOpEHHOMY
20. Ha pucyHke mpencTaBiieHa TPAaeKTOPHS IBHKCHUS KaMHs, OPOLICHHOTO TOA YIJIOM K

ropu3oHTy. Kak HampaBiieHO yCKOpeHHE KaMHs B TOUYKE A TPaeKTOPUH, €CIIH CONMPOTHBICHUEM
BO3/yXa MpeHedpeyb:

2

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

21. Bropast KoOCMHYECKas CKOPOCTh 95!

a) \/9_R3
b) «/ZgRg

c) +/39R,

22.  Macca Tena ecTh:

a) Mepa uHEpTHOCTH Tena

b) Mepa B3auMoIeiicTBUS TEN

23.  Jise cummt L =3H yF=4H, IPWJIOKEHbl K OJIHOM TOYKE Tena. Yrol Mexnay

Bektopamu F u F, pasen 77 /2. Onpenenuts MOIYJb PAaBHOJCHUCTBYIOIIEH 3TUX CHIL:



a) 3H

b) 4 H
C) 5SH
24. JBe cuibl F=3H 4k :4H, MPUJIOKEHBI K OJHOW TOYKE Teja. YTOJd MEXIY

Bextopamu F u F, pasen . Onpenenuts Moyis paBHOAEHCTBYIOMIEH YTUX CHIT:

a) 1H

b) 2H

C) 3H

25. Ha teno, aBmxyIieecs NpsIMOJIMHEHHO, IEHCTBYET epeMeHHas cuia. Haliqure padoTy 3Toi
cuiel (Jx) u3 rpaduka Ha orpeske (3; 4):

26. Ha teno, nBrxymieecsi NpsSMOJIMHEIHO, ISHCTBYeT epeMeHHas cuiia. Halinure paboty stoi
cuiel (Jx) u3 rpaduka va orpeske (0; 3):

Tema 3. OCHOBBLI MOJIEKYJISIPHOM (PU3MKH H TEPMOAMHAMHKH.
(mecmosvle 3a0anus)

27. Ckonpko MoseKkya coaepkutcs B 10 Momsax BemecTsa?

a) 1,29

b)  1,3410%

) 9810%

d  610%

28.  Cpenusisi S5HEpTUs IBYyXaTOMHOW MOJIEKYJTBI HICATBHOTO ra3a:

a) KT/2

b) 2kT/2

C) 5kT/2

29.  PasHOCTP MEXAYy MOJSIDHBIMH HM300apHBIMH M  HW30XOPHBIMH  TEIUIOEMKOCTSIMHU

HNOCAJIbHOI'O Ira3a paBHa:



a) K
b) RT
C) R

30.  BHyrtpeHHss dHeprus 2 MOJIEH HIEAIBHOTO OJHOATOMHOTO rasza pasHa 5000 /Ix. B
pe3ynbTaTe M30TEPMHUYECKOTO pacimpeHus ra3 copepmuia padory 1000 [x. BryrpeHHss
SHEPrus rasa Mnociie pacliupeHus paBHa:

a) 1000 dx

b) 2500 Tx

c) 5000 [Tx

31.  Yro Takoe ynenbHas TEJIOEMKOCTb BEIIeCTBA?

a) VYienbHas TEIMJIOEMKOCTh BELIECTBA - BEIMYMHA, paBHAs KOJUYECTBY TEIJIOTHI,
HE0OXOIMMOMY JIJIsl pacIljIaBiIeHUs | KT BEIECTBa;

b) VYienpHas TEIMJIOEMKOCTh BELIECTBA - BEIMYMHA, paBHAs KOJUYECTBY TEIJIOTHI,
HeoOXxoauMoMmy Juist HarpeBanusi 1 Moub BemectBa Ha 1 K;

c) VYienbHas TEIMJIOEMKOCTh BELIECTBA - BEIMYMHA, paBHAs KOJUYECTBY TEIJIOTHI,
HeoOxoauMoMy /15l HarpeBaHus 1 kr BemectBa Ha 1 K

d) VienbHas TEIUIOEMKOCTh BELIECTBA - BEJIMYMHA, PaBHAs OTHOILEHHIO KOJHMYECTBY

TEIUIOTHI, MOJTYYEHHON TEJIOM B M30TEPMUYECKOM IPOLECCE, K TEMIEPATYpe TEIJIOOTAAIOIIErO
Tena,

e) VY aenbHas TEII0EMKOCTh BELIECTBA — SHEPTUs TEIJIOBOIO JIBUYKEHUSI MOJIEKYJI U SHEPTHUS
B3aMMOJICHCTBHS 3TUX MOJIEKYII.

32. B xakoM mporiecce paboTa uaeaabHOro ra3a paBHa HYI0?
a) M30XOPHBIN;

b) anuabaTHBIIN;

c) n300apHbIi;

d) HU30TEPMHUCCKUIA,

e) MIPOM3BOJIBHBIN.

Tema 4. DJIeKTPHUIECTBO U MATHETH3M.
(mecmosvie 3a0anus)

33. Kakas moBepxHOCTh Ha3bIBAa€TCS IKBUIOTEHIIMAIBHON?

a) [ToBepxHOCTH, BCE TOYKU KOTOPOU UMEIOT OJIMH U TOT YK€ TOTCHITHAT,

b) [ToBepxHOCTBH, BCE TOUKU KOTOPOW MMEIOT pa3Hble 3HAUEHMS OTEHIIMAJIA

34. BoasiHas kamis ¢ anekTpudeckuM 3apsiaoM qi=2HKa coeauHMIIach ¢ Opyroi Karuiew,

obnanatomelt 3apsaom qx=-4uKu. Kakum cran 3apsin oOpa3oBasiieiics karim?
a) 2 uKu;

b) -2 uK;

C) 3 uKu;

d) 6 uK1.

35.  Vkaxwure, Ha KakoM rpaduke MpaBHIbHO MOKa3aHa 3aBUCMOCTD HAIIPSKEHHOCTH

AIIEKTPOCTATUYECKOTO MOJISI £ OT paccTOSHUS ' MEX/y LIGHTPOM PaBHOMEPHO 3apsKEHHON
nposoosweti chepsl paarnycoM R u TOUKOH, T/Ie onpeeseTcsi HampsKEHHOCTb.



a)

b)

c)

d)

36.

a)
b)

c)

37.

a)
b)

c)

38.

a)

c)
d)

39.

TeMmbl 6-7. DJeMeHTbI KBAHTOBOH GU3NKH. DjIeMeHThbl GPU3NKH ATOMHOI0 Apa

(mecmosvie 3a0anus)

YyacTHUKaAMHU SJICKTPOMAarHuTHOTO B3aI/IMOI[eI\/JICTBI/I$I SABJIAIOTCA ...

(bOTOHBI
MIPOTOHBI
ANEKTPOHBI
HEUTPOHBI

YyacTHUKaMM CHIIBHOTO B3aUMOJECHCTBUS SABJISIFOTCA . ..
(OTOHBI ¥ HEHTPOHBI

IIPOTOHBI U 3JIEKTPOHBI

IIPOTOHBI U HEUTPOHBI

HEWUTPOHBI U AIEKTPOHBI

B cunpHOM B3anmoneiicteun HE npunumaror ygacrtue ...

(OTOHBI U ANEKTPOHBI
IIPOTOHBI U DJIEKTPOHBI
MIPOTOHBI U HEUTPOHBI
HEHUTPOHBI U 3JIEKTPOHBI

W npOTOHBI, 1 HEUTPOHBI ABJISIIOTCA YYACTHUKAMH. ..
JJEKTPOMAarHUTHOTO B3aUMOJIEHCTBUSA



b) IPaBUTAIMOHHOTO B3aMMOCHCTBHS

C) CHUJIBHOTO B3aMMOJICHCTBHS

d) c1ab0ro B3auMOIECHCTBUS

40. N3 nepeunciaeHHbIX HUKE YaCTUIl CUUTACTCS HYKJIOHOM. ..

a) DNeKTpOH

b) Heiirpon

C) Mioon

d) dotoH

®usuka. Bapuanr 1

Ne OtBeThl Ne OTBeThI No OtBeThl Ne OTBeThl

BOITpOCa BOIIpOCa BOIIpOCa BOITpOCa
1 11 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

Bapmuanr 2

Tema 2. ®u3nuyecKHe OCHOBbI MEXAHUKH.

(mecmosvie 3adanust)

1.Kakas u3 MMPUBCACHHBIX HUKEC q)OpMyJ'I BBIpaXXa€T MOAYJIb CKOPOCTH:

2.Kakast u3 npuBeICHHBIX HIKE (DOPMYIT BBIpaXKaeT TAaHTCHIIMATHHOE YCKOPEHHE:

ds
a) e
Uz —
b) E”;
c) %
v?
a) En;
b) §;
dv
c) ot
av _
d) ET'

3.0npenenuth u3 rpaduka V(i) myTs, mpoiiaeHHbINH TEI0OM 3a 4C:




1T

0 1 2 3 4 5
t,C

a) 12wm

b) 24 m

C) 6Mm

4.CKopo%Tb TOYKH OIpeesieTcs BoipakenueM V=(4t-8) m/c. UeMy paBHO yCKOpEHHeE:
a) 8m/c

b) 4w/t

c) 2 wm/c?

5. YT0 HA3bIBACTCS HOPMAIBHBIM YCKOPEHHEM:

a) CocTaBIsiomasi MOJHOTO YCKOPCHUSI, XapaKTepU3yIoas H3MCHEHHE BEKTOpa CKOPOCTH
TI0 BETMYHNHE

b) H3meHeHe CKOPOCTH 3a SAMHUILY BPEMEHH.

C) CocraBmsiforasl MOJHOTO YCKOPEHHsI, XapaKTepUu3yolass U3MEHEHHE BEKTOpa CKOPOCTH

10 HaIIpaBJICHUIO

6.MarepuanpHas TOYKa IBMKETCS IO TIPSIMOW COTJIIACHO YpaBHEHHWIO Xx=3+4t. 3aBHCHMOCTH
CKOpPOCTH TOYKH OT BpEMEHU Ha rpaduke U300paxxaeTcsi KpUBO:

1
VA 3

v
—

a)
b)
c)
d)
€)

O b wWwNPE-

7.MarepuanbHas TOYKa ABHKETCS MO MPSAMOI COIIACHO YpaBHEHMIO: X=2t+t>. 3aBucHMOCTH
CKOPOCTH TOYKH OT BpEMEHHU Ha rpaduke n3odpaxaercs KpuBoil:

va 1
=g
7t
a) 1



. 2
8.MarepuanbpHas TOUYKa IBIDKETCS MO HPSAMOM COTJIACHO ypaBHEHHIO: X=3+1°. 3aBHCHMOCTH
CKOPOCTH TOYKH OT BPEMEHH Ha rpaduke n300paxaeTcs KpUBOIL:

VA 1 /3

4
"t

a) 1

b) 2

c) 3

d) 4

e) 5

9.Touka ABMKETCS MO MPSMOM COTJIACHO YPaBHEHUIO: x=3+6t*-t>. B KaKkoi MOMEHT BPEMEHH €€
yCKOpeHHe paBHO HYIIO (1, C).

a) 1

b) 2

c) 3

10. Touka AOBMXKETCS MO TPSIMOW COTJIACHO YpPaBHEHHIO: x=4-6t+t>. YeMy paBHO YyCKOpEHUE
TOYKH B MOMEHT BpeMerH t=0,5 ¢ (m/c?).

a) 6

b) 4

c) 3

11. KoopiuHaThl MaTepuanbHON TOUYKM MAaccod 2Kr, JBHXKYIIEHCS B IUIOCKOCTH, W3MEHSIOTCS
COITIaCHO YpaBHEHMSIM: x=2+t%, y:3-t3. Yemy paBen ee umnyisc (H'c) B MoMeHT Bpemenu t=1c:
(m/c)

a) 2

b) 23

c) 5

d) 2v13

12. KoopmHaThl MaTepuaibHON TOYKH MAaccOi 2KT, MBHKYIIEHCS B TUIOCKOCTH, M3MEHSIOTCS
COIJIaCHO YPaBHEHUSM: x=2+?, y=3-t°, Uemy paBHO €€ yCKOpeHue (M/c?) B MOMeHT BpEMEHU
t=1c: (m/c)

a) V2

b) 2710

c) 5

d) V13

13. Ha maiiby maccoii 500r, nMeBIIyI0 HadaupHYyI0 cKopocTh 10 M/c B TeueHue 2 ¢ IeicTByeT
cuna tperus 1 H. Kakoif myTs (M) npoiifer maiiba 3a 3To Bpems:

a) 5

b) 6

c) 18



d) 20

14. HonosuHy mytu moesx mpouren co ckopoctsio 9 = /Oxm/uac, Bropyro monoBuny myr on

meuracs co ckopoetbro ¥ = 30 km/uac. Haiiure cpeHion CKOPOCTh I0€31a.
a) 10 km/y;
b) 30 km/4;
c) 50 km/g;
d) 70 xm/y;

15.  JIBmxeHMe Tella ONUCBHIBAETCS YpaBHEHUEM X=3+A+HE (M). Yemy paBHa cpenHss
CKOPOCTb T€JIa HA BTOPOM CEKYH/I€ JIBHKEHUS

a) 3 m/c;
b) 2 m/ci
c) 12 m/c;
d) 6 m/c;

2
16. Yron moBopoTa Bpalaronierocs Tejia 3aJaH ypaBHEHUEM o=a —a. Uemy paBHa yrioBoe
YCKOPEHHE Telia:

a) 12t-8;
by 6t4

c) 6t-8;
d) 6t + 8;
e) 12.

17. Kakoe u3 BBIPaXECHHMH ONKMCHIBAET INPABMILHO 3aBUCUMOCTh CKOPOCTH OT BPEMEHH IS
YaCTHIIBL, ABUKYIIENCS [0 MPAMOM 1o 3aKkoHy X=AA\HBH#C"

a) 6C

b) t+Ct

C) 6Ct

d) B+3Ct

18. Kakomy Tuny ABMXEHUS TOYKHM M COOTBETCTBYET IPUBEACHHBIN PUCYHOK:

—_—

m S

—

a
a) [IpssMonMHENHOMY PaBHOYCKOPEHHOMY
b) PaBHOMEpHOMY IO OKPY>KHOCTH;
C) KpuBonmHEHHOMY YCKOPEHHOMY
19.  Kakomy TuIy IBH)XEHHS TOYKH M COOTBETCTBYET MPUBEICHHBIH PUCYHOK:
a
a) [IpssimonMHEHOMY paBHO3aMEIJICHHOMY
b) PaBHOMEpPHOMY 110 OKPYKHOCTH

c) KpuBonuHeliHOMY yCKOpEHHOMY



20. TlepBast KOcMUYECKast CKOPOCTh I
a) \/g? ;

b) +20R
c) +/30R

3

3

2
21. Bo ckonbko pa3 Bec Tena B JudTe, IBUKYLIEMCS C YCKOpPEHHEM 5 M/C , HamnpaBiICHHBIM
2

BBepX OoJbllle, 4YeM Bec Tesa B JHU]Te, ABIKYIIEMCS C YCKOPEHHEM 5 M/C , HalpaBJICHHBIM
BHU3:

a) 2

b) 3

c) 4

22. Yo Takoe cuna:

a) Mepa nHepTHOCTH Tea

b) Mepa B3aUMOJICHCTBUS TEI

23. JlBe cuibl F=3H kK :4H, MPWIOKEHBI K OJHOW TOYKE Tena. YTOJl MEeXIy

BCKTOpaMH Fl u Fz PaBCH 0. OHpe,[[eJ'II/ITB MOAYJIb paBHOﬂCﬁCTBYIOHlCﬁ OTHUX CHIJIL:

a) 7H

b) 8H

C) 9H

24.  Kak U3MEHHTCS 3almac MOTEHIMATBLHON SHEPrUu ynpyro aeGopMHPOBAHHOTO Teja MpH
YMEHBIIIEHHH ero aedopmarmu B 2 pasa:

a) YMeHbmuTes B 2 paza

b) YMeHbIuTCs B 4 pasa

C) VYBenuuurcs B 2 pasa

d) VBenuuurcs B 4 pasa

25. Ha Teno, nBrxyIeecs: NpsIMOJIMHEHHO, AeHCTBYeT nepeMeHHas cuia. Halaure paboty »Toit
cuibl ([Ix) u3 rpaduka Ha orpeske (1; 3):

F,H

Tema 3. OcHOBBI MOJICKYIAPHON (GU3NKH U TEPMOIAHUHAMHKH.
(mecmosvie 3a0anus)

26.  Cpenusis KBaJpaTUuyHas CKOPOCTH MOJIEKYIN ompeneisercs popmyson a7/ M, rne
KO3 PUITMEHT o paBeH:
a) 7



c) 4
d) 3
27.  TI10THOCTE BO3/yXa IPH HOPMATBHBIX YCIOBHSX IPHMEPHO paBHa (Kr/M°>):
a) 1,29
b)  1,3410%
1026
C) 9,810
d 610
28.  BHyTpeHHSS SHEprus OAHOTO MOJS ABYXaTOMHOTO MJICaTbHOTO Ta3a:
a) KT/2
b) 2RT/2
C) 5RT/2
29.  KakoBa 3aBUCHMOCTb JaBJICHHS ra3a OT KOHICHTPALUU IIPU IOCTOSHHOW TeMIlepaType:
a) 00paTHO MPOMOPIHOHAJIbHA N,
b) IPONOPIMOHAIbHA N;
2
C) PONOpPIMOHAIbHA N~ |
-2
d) MPONOpIMOHAIbHA N |
e) HE 3aBHUCHT.
30.  Kak 3aBHCHT BHYTpEHHSS SHEPTHS HICATBHOTO Ta3a OT €r0 TeMIepaTyphl?
a) IIponopuuonansua T;
b) Oo6parHo npormopiroHanbHa T;
2
C) [MponopumonansHa T~ ;
-2
d) [Mponoprmonansaa T
e) He 3aBucwur.
31.  Yro Takoe MoJIsipHas TEIJIOEMKOCTb BellecTBa?
a) ModsipHasi TEIUIOEMKOCTh BEIIECTBA - BEIMYMHA, paBHAs KOJWYECTBY TEIUIOTHI,
HeoOXxouMoMy Juid HarpeBaHus 1 Mo BemiecTta Ha 1 K;
b) ModsipHasi TEIUIOEMKOCTh BEIIECTBA - BEIMYMHA, paBHAs KOJWYECTBY TEIIOTHI,
HeoOxoauMoMy Juid HarpeBanus | kr Bemectsa Ha 1 K;
C) ModsipHasi TEIUIOEMKOCTh BEIIECTBA - BEJIMYMHA, paBHAs KOJWYECTBY TEIIOTHI,
HE00X0IMMOMY JUIS PACIUIaBIeHHs | KT BEIeCTBa;
d) ModsipHasi TEIUIOEMKOCTh BEIIECTBA - BEJIMYWHA, PaBHAs OTHOIICHUIO KOJHYECTBY

TEIUIOTHI, MOJYYEHHOM TEJIOM B M30TEPMHUUYECKOM MPOLIECCE, K TEMIEPATYPE TEIIOOTAAKIIETO
Tena;

e) MonsipHas TENI0EMKOCTh BELIECTBA — SHEPTHS TEIJIOBOTIO IBUKEHUSI MOJIEKYJI U DHEPTUS
B3aUMOJICVCTBHUS 3TUX MOJIEKYIL.

Tema 4. DJeKTPUUYECTBO M MATHETH3M.
(mecmosvle 3a0anus)

32. Kak M3MEHHTCS CHJAa KyJOHOBCKOTO B3aWMOJCHCTBHS [BYX TOUCYHBIX 3apsjIOB IpU
YMEHBIIICHHU PACCTOSHUS MKy HUMH B JIBa pasa.
a) VYBenuuurcs B 2 pasa



b) YMeHbIIuTCS B 2 pasa

C) VYBenuuutcs B 4 paza

d) Ymenbmutes B 4 paza

33. [TycTh 3apsim mepeMecTHiICS B OJHOPOIAHOM IOJie ¢ HampspkeHHocThio E=2B/m Bmonb
cunoBoi muHuM Ha 0,2M. HailTu pa3HOCTh MOTEHIIMATIOB MEK1y STUMH TOUKAMHU.

a) 0,2B

b) 0,4B

C) 1,5B

34. [Ipu mepeMemnieHnH DSJIEKTPUUECKOTO 3apsna (¢ MEXAYy TOYKaMH C Pa3sHOCTHIO

NOTEHIIMAIOB 8 B cuiibl, 1eHCTBYIOIIME HA 3aps]l CO CTOPOHBI AIEKTPUUECKOTO TO0JIsl, COBEPILIIN
paboty 4 JIx. Uemy paBeH 3apsn q?

a) 0,5 Ku;

b) 32K

C) 2 K

d 12K

e) 4 Ku.

35.  BenwuwnHa HaPSHKEHHOCTH DJIEKTPOCTATHIECKOTO TIOJISL, CO31aBaEMOT0 PABHOMEPHO

3apspKEHHOMN chepruuecKoil MOBEpXHOCThIO pajauyca R, B 3aBUCUMOCTH OT PacCTOSHUSA I OT ee
LIEHTPa BEPHO MPEACTaBICHA HA PUCYHKE ...

.

E
0 r
a)
E
I
i
k
e
b) 0 R
0 R r
c)
E
|
1
[ N
0 R r
d)
TeMbl 6-7. DaeMeHTHI KBAHTOBOUH GU3HKH. Dj1eMeHThI GU3NKH ATOMHOI0 SAPA
(mecmosvle 3a0anus)
36.  UYem Ooubliie sHEPIUs CBA3HU SAPA, TEM ...

a) 00JIbIlIe Y HErO PHEPTHsl MOKOs



b) MEHBIIIE YHEPTUH BBIIEIUTCS IIPU PaCIage 3TOro sA1pa Ha OTAEIbHBIC HYKIIOHBI

C) 00JIbIIIE SHEPTHUHU BBIACTUTCS B PEAKI[MH TEPMOSICPHOTO CHHTE3a 3TOT0 s/pa ¢ APYrHMHU
sApaMu

d) 0O0JIBIITYI0 PA0OTY HY)KHO COBEPIIHUTH, YTOOBI PA3JCIUTh 3TO SAPO HA OTACIbHBIC
HYKJIOHBI

e) MEHBIIIE y Hero IeeKT Mace

37. YyacTHUKaMH ¢J1a00ro B3aUMOIEHCTBUS SIBISIOTCS . ..

a) (OTOHBI ¥ ANIEKTPOHBI

b) IIPOTOHBI U 3JICKTPOHBI

C) MNPOTOHBI U HEUTPOHBI

d) HEHTPOHBI U 3JICKTPOHBI

38.  VYuactaukamu cimaboro B3aumonericteus HE sBistrores ...

a) MPOTOHBI U HEUTPOHBI

b) HEUTPOHBI U POTOHBI

C) (OTOHBI U HIIEKTPOHBI

d) AJIEKTPOHBI U MIPOTOHBI

39. U anexTpoHbl, U (OTOHBI ABISAIOTCA YUaCTHUKAMM. . .

a) 3JIEKTPOMArHUTHOTO B3aUMOICHCTBHUS

b) IPaBUTAIIMOHHOTO B3aUMO/ICHCTBHUS

C) CHJILHOTO B3aUMO/ICHCTBHUS

d) c1a00ro B3auMOAEHCTBUS

40. B mopsijke Bo3pacTaHHs HHTEHCUBHOCTH (DyHIaMEHTAIbHBIC B3aMMOICHCTBHSI
pacrosararoTcs CJISIYIOIMM 00pa3oM ...

a) TPaBUTAIIMOHHOE, CJIa00€e, FJICKTPOMAarHUTHOE, CHIIbHOE

b) 3JIEKTPOMArHUTHOE, C1ab0e, TPaBUTAIMOHHOE, CHIIBHOE

c) AJIEKTPOMArHUTHOE, TPaBUTAIIMOHHOE, cl1ab0e, CHIIbHOE

d) crnaboe, CUIIbHOE, TPABUTAIIMOHHOE, JICKTPOMAarHUTHOE

e) TPaBUTAIIMOHHOE, DJIEKTPOMArHUTHOE, CI1ab0e, CUIIbHOE

®usuka. Bapuanr 2

Ne OtBeTsl Ne OtBeTsl Ne Bormpoca | OtBetnl | Ne Bompoca | OTBeTsl
BOIpoCa BOIIpOCa
1 11 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

Kpurepun oueHku




1.1. KoMmieKT 3aqaHnii 1Jis1 KOHTPOJIbHOM padoThl

Tema: ®dusnvyeckne 0CHOBbI MEXaHHMKH.

Bapuanr 1

3amanue 1. ABTOMOOWIb NIEPBYIO MOJOBUHY IYTH JIBHMIKETCS CO CKOpOCThiO 40 km/4, a
BTOPYIO MOJIOBUHY MTYTH CO CKOPOCTHIO 60 kM/4. OnipeienuTh ero CpeIHIo CKOPOCTh.

3aganue 2. Yepes 40 ¢ nmocne 0Txo/1a TeMI0X04a BAOTOHKY 3a HUM OT TOM € MPUCTaHU
OTHPABWIICS TIUCCEP C MOCTOSIHHBIM YcKopeHueM 0,5 M/c?. Uepes kakoii MpOMEXYTOK BpEMEHU
TJIMCccep JOTOHUT TEII0XO0/I, €CIH TEIJIOXO0/ ABUTAJICS CO CKOPOCThIO 18 KM/4?

3amanue 3. Msu OpomieH ¢ HadanbHOW ckopocthio 20 m/c. YUemy paBHa HaqbHOCTh
nmoJiéTa Msua Ipu yrie OpocaHus 30%?

3ananue 4. Pakera nojgHsiach Ha BbIcOTy 3200 KM OT MOBEPXHOCTH 3eMiid. YeMy paBHO
OTHONIEHUE CUJIBI TSXKECTH, ICMCTBYIOIIECH Ha pakeTy Ha 3eMJie K CHJIE TSKECTH, JEUCTBYIOLIEH
Ha Heé Ha BeicoTe H? (Pannyc 3emnu 6400 km).

3ananue 5. ['py3 maccoii 20 1, NIpUKPEIUIEHHBINA K KOHILY HEBECOMOT'O CTEPKHS JJIMHOMN
40 cMm, paBHOMEPHO BpalacTcs B BEPTUKAIBLHOM IUIOCKOCTH ¢ dacToTo =10 pan/c. Uemy
paBHa MO MOJIYJIO CUJIa HATSHXKEHUS CTEPKHS B MOMEHT IPOXOXACHHUS UM BEpXHEH TOYKHU
TpaeKTOpUU?

Bapuanr 2

3aganue 1. ABTOMOOWIb NEPBYIO IOJIOBUHY BpPEMEHU JBMXKCHMS IEepeMelaeTcsi co
CKOpOCThIO 40 KM/4, a BTOPYIO MOJIOBUHY BPEMEHHU - CO CKOPOCThIO 60 kM/4. OmpenesuTs ero
CPEIHIOI0 CKOPOCTb.

3ananue 2. Yepes 40 ¢ mociie 0TxX0/1a TEMI0X0/4a BIOTOHKY 3a HUM OT TOM K€ MpUCTaHU
OTIIPABUJICS TJIMCCEP C MOCTOSHHBIM ycKopeHueM 0,5 m/c®. Ha KakoM PacCTOSIHHM OT IIPUCTAHH
TJIMCCEp TOTOHUT TETIIOXO/, €CIIU TeIUIOXO JBUTAJICS CO CKOPOCThIO 18 km/u?

3amanue 3. Msu OpoleH ¢ HayanbHOM ckopocThio 30 m/c. Uemy paBHO Bpems monéra
Ms9a npH yriie Gpocanms 45°?

3ananue 4. Macca 3emnu npumepHo B 81 pa3 OGonbiie maccel JIynel. Ha mpsmoit,
COEIMHSIONIEH BE IJIAHETHI, €CTh TOYKA, B KOTOPOM IPaBUTALIMOHHOE MPUTSKEHHUE K IJIaHETaM
OJIMHAaKOBO. YeMy paBHO OTHOILEHHE PACCTOSHMS 3TOW TOYKH JO 3€MJIM K PACCTOSIHUIO 3TON
TO4KH 70 JIyHBI?

3ananue 5. ['py3 maccoii 20 r, IpUKPEIJIEHHBINA K KOHIY HEBECOMOTO CTEPXKHS JJINHOU
40 cM, paBHOMEpPHO BpalllaeTcsi B BEPTHUKAIBHON IUIOCKOCTH ¢ yacToTod =10 pan/c. Uemy
paBHa IO MOAYJIIO CHJIa HATSDKEHMSI CTEPKHS B MOMEHT IIPOXOKIEHHMS MM HMKHEH TOYKHU
TpaeKTOpUU?

Kpurtepun onenkmn:

- OLIEHKA «OTJIMYHO» BBICTABIISIETCS CTYJIEHTY, €CJIU MOJHOCTHIO BBIIIOJIHEHBI BCE 3a/JaHUS
KOHTPOJILHOH paboThI;

- OLIEHKA «XOpOIL0» BBICTABJISAETCS CTYIEHTY, €CIU IOJIHOCTbIO BBINIOJHEHBI UYETHIPE
3aJjaHHsI KOHTPOJIBHOU pabOTHI;

- OLIEHKa «YyJIOBJIETBOPUTEIHHO) BBICTABISETCS CTYAEHTY, €CIH MOJTHOCTHIO BHITOIHEHBI
HE MeHee TPEX 3a/1aHui KOHTPOJIbHOM padoThI;

- OLIEHKA «HEYOBJIETBOPUTEIHHOY» BBICTABIISIETCS B IPOTUBHOM CIIy4ae.

Tema: DileKTpH4YeCcTBO 1 MAarHETHU3M

Bapmuanr 1

3amaya 1. B BepmmHax paBHOCTOPOHHETO TPEYrOJbHUKA €O CTOPOHOW 5 MM
pacrionoxenst 3apsmsl Q1= Q;=10"Kn u Q3=10°Ku. Haiitn cuy, meiictByroutyo Ha 3apsix Qs
CO CTOPOHBI ABYX JIPYTUX 3aps/10B.

3amada 2. B miockui BO3AYHIHBIM KOHAEHCATOP 3JIEKTPOEMKOCTHIO, paBHOW 30 nd,
napajjielb-HO  OOKJIaZAKaM TOMECTHIIM JHMAJIEKTPUUECKYI0 IUIACTUHKY C JIUDJIEKTPUYECKON
MIPOHMIIAEMOCTBIO 2 M TOJIIIMHOW B JBa paza MEHBIIEH, YeM pacCTOSHUE MEXAY OOKIIaTKaMH.
Yemy crana paBHa EMKOCTb KOHJIEHCATOpa?



3amaua 3. DnekTpoH, obiazas KHUHETHYECKOW sSHepruent 1,6:10"2 Ik, nmxercs 1o
OKPY’KHOCTH B OJHOPOJHOM MarHuTHOM mnoJie ¢ uHaykoued 1,5Tn. Uemy paBeH panuyc
OKpYXHOCTHU?

Bapmuanr 2

3agava 1. MeTtajuiMueckuil mapuk uMeeT 3apsj 6 10'8KJ1, OTEHIIH A
AJIEKTPOCTATUYECKOTO T0JIsL Ha paccTosiHUM 10cM OT ero noBepxHocTH paseH 2,7 kB. Uemy
paBeH paauyc mapuka?

3amaya 2. B 1uiockuii BO3AYLIHBIM KOHJEHCATOP 3JIEKTPOEMKOCTHbIO, paBHON 40 nd,
napajuieIbHO OOKJIaJKaM TIOMECTHJIM JHUAJIEKTPUYECKYI0 IUIACTUHKY C JUAJIEKTPUYECKOU
IPOHHIIAEMOCTBIO 2 U TOJIIIMHOM YeThIpEe pa3a MEHBIICH, YeM PacCTOSHUE MEXIy OOKJIaIKaMu.
Yemy crana paBHa EMKOCTh KOHIEHCaTOpa?

3amaua 3. DIEKTPOH BIIETAET B OHOPOJAHOE MAarHUTHOE TOJI€ C MHAYyKIueu 1,26 10°Tn
NEPIEeHIUKYISAPHO JTUHUSAM MarHUTHOM MHIYKIIMHA CO CKOPOCTBHIO 10®m/c. Onpenenuts panuyc
OKPYXHOCTH, 110 KOTOPOU JABUKETCS NEKTPOH.

Kputepun onenkmn:

- OLICHKA «OTJIMYHO» BBICTABISAETCS CTYJEHTY, €CIIH MOJHOCThIO BBIITOJHEHBI BCE 3aJJaHUS
KOHTPOJIbHOM paboThI;

- OLICHKA «XOPOII0» BBICTABISAETCS CTYJIEHTY, €CJIM MOJHOCTHIO BHIINOJIHEHBI JBa 3a/1aHUS
KOHTPOJIbHOM paboThI;

- OLICHKA «yJIOBJIETBOPUTEIBHO» BBICTABISETCSA CTYIEHTY, €CIH IOJHOCTBIO BBIIOJIHEHO
TOJIBKO OJIHO 33JJaHNE KOHTPOJIBbHON paboThI;

- OLICHKA «HEYJOBJIETBOPUTEIbHO» BBICTABISIETCS CTYAEHTY, €CJIM HE BBIIIOJHEHO HH
OJIHO M3 33JJaHUI KOHTPOJIbHON pabOTHI.

1.2. Bonpocsl U151 KOJIJIOKBHYMAa

Konnoxksuym Nel

Tema: 1. Ilpeamer pu3uKu U ee cBA3b € APYTMMH HAYKAMU
1. Ponb ¢usuku B )U3HH 0011I€CTBA

2. ®u3nka, Kak QyHIaMEHT €CTECTBO3HAHUSI.

Tema: 2. @®uznyecKkne 0CHOBbI MEXaHMKH.
[lepssriit 3akon HetoTona. Macca. Cuina.
Bropoii 3akon HeroTona.

Tperuii 3akoH HeroToHa.

Cunel TpeHus.

3akoH coxpaHeHus uMiyibca. Llentp macc.
VYpaBHEHUE IBUKEHUS TEJIa IEPEMEHHON MACChI
Oneprus. PaboTta 1 MOLTHOCTb.
Kunernueckas v moTeHIMaIbHASI SHEPTHSL.
['paduueckoe npeacTaBiIeHUE SHEPTUH.

0.  VYnmap aGcoIOTHO YyIPYTUX W HEYIPYTUX T

HoOoo~NoO,r~WNE

Konnoxksuym Ne2
Tema: 3. OCHOBBI MOJIEKYJISIPHO (PU3UKH U TEPMOJAMHAMHUKH.

1. ONEITHRIE 3aKOHBI UIIEAILHOTO Ta3a.
2. VYpasuenue Menneneesa —Knanelipona
3. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH UCaIbHbIX I'a30B



4, 3akoH MakcBeiia 0 pacrpeAesieHu MOJIEKYJ HACaIbHOTO ra3a Mo CKOPOCTAM U
SHEPTUsM TEIIOBOTO JIBUKCHUS
5 Bapomerpuueckas popmyna. Pacnpenenenue bonbimana

6. Cpennee 4KCIIO CTOJIKHOBEHUN U CpEHSS AJIMHA CBOOOIHOTO podera MOIeKys

1. OnbITHOE 000CHOBAaHUE MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHU

8. SIBnenus nepeHoca B TEPMOAMHAMUYECKU HEPABHOBECHBIX CHCTEMaX

9. Bakyym u metoibl ero noxydenusi. CBOWCTBa yJIbTpapa3peKEHHBIX Ta30B

10.  UYwucno cremeHedr cBOOOABI MOJIEKYJbl. 3aKOH PAaBHOMEPHOTO pacIpeneeHUs
HHEPTHUU 10 CTENEHIM CBOOOIBI MOJICKYJI.

11.  IlepBoe Hauaso0 TEPMOAUHAMUKHI

12. Pabota rasa npu u3MEeHEHHH €ro oobema

13.  TemnoeMKoCTh

14.  IlpumeHeHME EPBOro Hayajla TEPMOAMHAMUKH K U30IPOLIECCAM.

15. Annabatuyeckuii mporiecc. [ToauTporHelii mporecce

16.  Kpyrogoii nporecc (uuki). O6paTumMbie 1 HEOOPATUMBIE TTPOIIECCHI

17.  Dwutpomnus, ee CTaTUCTUYECKOE TOJKOBAaHHE M CBS3b C TEPMOAMHAMHYECKOMN
BEPOSITHOCTHIO

18.  Bropoe Hauaiao TepMOAMHAMUKH

19.  TemnoBble ABUraTeny M XOoJIoAWIbHBIE MammHbl. L{ukn KapHo u ero k. m. m. ms

nacajJbHOI'O ra3a

KosnokBuym Ne3
Tema 4. DJIeKTPUYECCTBO 1 MATHETHU3M.

1. 3aKOH COXpaHEeHHUs FJEKTPUUECKOTO 3apsiia.

2. 3akon Kynona.

3. OnexTpocraTHueckoe noje. HanpskeHHOCTh 3JIEKTPOCTaTHYECKOTO MOJIs

4. Teopema [Maycca 151 3JIEKTPOCTaTUYECKOTO OIS B BAKyyMe

S. [Tpumenenue TeopemMsl ['aycca k pacueTy HEKOTOPBIX 3JEKTPOCTATHUECKUX MOJIEH
B BaKyyMe.

6. [ToreHnuan 3J1eKTPOCTaTHUECKOTO MOJIS.

7. HanpspkeHHOCTD Kak IpaJIueHT MOTeHIIHaNa. DKBUMOTEHIINAIBHBIE TOBEPXHOCTH.

8. Beruucnenue pa3sHOCTH MOTEHIIMANIOB 10 HAPSYKEHHOCTH TOJI.

9. Tumb! mudnexTpukoB. [lonspuzanust TUIIEKTPUKOB.

10.  IlonsspuzoBaHHOCTH. HampskeHHOCTB MO B JUAJIEKTPUKE.

11.  Dnextpuueckoe cMmemienue. Teopeme ["aycca st SIEKTPOCTATHYECKOTO TOJS B
JUDJIEKTPUKE

12.  TIpoBOIHMKH B AJIEKTPOCTATUYECKOM IT0JIC

13.  CoOomHbIE TapMOHUYECKHE KOJIeOaHUs B KOJIeOaTeTbHOM KOHTYpE

14.  CrnoxeHue rapMOHMUYECKUX KOJICOAHUH OHOTO HAIIPABICHHS U OJJMHAKOBOM
4acTOThl. buenus.

15.  CrnoxeHue B3aUMHO NMEPHEHIUKYIISPHBIX KOoJIeOaHU.

16. HuddepennmanbHoe ypaBHEHHE CBOOOTHBIX 3aTyXaOMINUX KOJIeOaHA
(MEXaHUYECKHX U DJIEKTPOMArHUTHBIX) U €0 pelieHne. ABTOKOICOaHMS.

17.  JduddepennmnanbHoe ypaBHEHHE BBIHYKACHHBIX KoJeOaHU (MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX) U €r0 pelIeHue.

18.  Awmmmutyna u asza BEIHYKIECHHBIX KOIeOaHuH (MEXaHHYECKHUX U
3IIEKTPOMAarHUTHHIX ). Pe3oHaHc.

19.  IlepemeHHBI TOK.

20.  Pe3onaHc HampsiKeHUH.

21.  Pe3onHaHC TOKOB

22. MomHocTb, BIEsIEMas B LIETIH IEPEMEHHOTO TOKa



KousioxkBuym Ne4
Tema 5. OnTuka. KBantosass npupoaa u3JayyeHus

ROoo~NooGa~LNE

0.
11.
12.

OcHoBHbIe 3ak0HBI ONTHKH. [loiHOE OTpakeHue.

Tounkue nmuH3bl. M300paXkeHre mpeIMEeTOB ¢ OMOIIBIO JIMH3
AoOeppanuu (MOrpeurHOCTH) ONTHYECKUX CUCTEM.

OcHoBHbBIE (OTOMETPUUYECKUE BETHUNHBI U UX STUHUIIBI

DJIEMEHTBHI 3JIEKTPOHHOM ONTHKHU

TennoBoe U3Ty4eHHE U €T0 XapaKTePUCTUKH

3akon Kupxroda.

3akonbl Ctedana — bonbiMana u cMeniennst Buna.

®opmyibl Panes — Jlxunca u [lnanka.

OnTudeckasi mupoMeTpusi. TernoBble HCTOYHUKH CBETA.

Bunsr potosnexrpuueckoro agdexra. 3akoHbl BHEITHETO (oTod(deKTa.
VYpaBuenue DifHmTelHa s BHEmHEro (otodddexra. DKCIeprUMEHTATBFHOES

IMOATBCPIKACHUEC KBAHTOBBIX CBOMCTB CBETA.

13.
14.
15.
16.
W3JTyYEHUS

[Tpumenenne porodddexra.

Macca u umnyssc potoHa. [laBneHue cBeta

Dddextr Komnrona u ero snemeHTapHas TEOPHSL.

ENMHCTBO  KOPHYCKYJSIPHBIX M BOJHOBBIX CBOMCTB  3JIEKTPOMArHUTHOTO

KouiokBuym Ne§
Tema 6. DjieMeHTbI KBAHTOBOH (HU3HKMH.

NN E

Mopnenu aroma Tomcona u Pesepdopaa

JInHenyaTelil CIIEKTP aTOMa BOAOPOAA

IToctynatel bopa

Omneitel @panka u ['epua

Crektp aToMa Bojopoaa 1o bopy.
KopnyckynsspHO-BOIHOBOM Ayaln3M CBOWCTB BELIECTBA
Hexkotopsie cBolicTBa BOJIH 1a bpoiis

CooTHOIIEHHE HEOTIPEAEIEHHOCTEN.

Tema 7. DneMeHTHI (PU3MKH ATOMHOTO AApa

RBOooNooa~WONE

0.
11.
12.
13.
14.
15.
16.
17.
18.

OnemMeHTbl GU3UKH aTOMHOTO sIpa

Pa3mep, cocTaB u 3aps aToMHOrO siapa. MaccoBoe U 3apsA0BO€ YUCIa
JedeKT Macchl U SHEPTHS CBS3H sApa

CnuH siApa ¥ €ero MarHUTHBI MOMEHT

Mogpepnsbie cuibl. Monenu aapa

PannoakTuBHOE M3TyYeHUE U €r0 BUJIbI

3aKkOH paJMOaKTUBHOIO pacnazaa. [IpaBuia cMemeHus
3aKOHOMEPHOCTH 0 —pacraja.

B -Pacnaa. Helitpuno.

I"'amMa-n31ydeHHE U €ro CBOMCTBA

PesonancHoe nornomnienue y-u3nyuenus (3dpdext Méccbayapa)
MeTto1b1 HAOMIOACHUS U PETUCTPAIIUU PATUOAKTUBHBIX M3ITYYCHUN U YaCTHUI]
SnepHbIe peakiuu U UX OCHOBHBIE THIIBI

[osutpon. B -Pacnaa. DIeKTPOHHEIH 3aXBaT

OTKpbITHE HEUTPOHA. S IepHBIE pEaKIMK MO ACHCTBUEM HEUTPOHOB
Peakuus nenenus sapa

[lenHas peakius aeaeHUs

[TonsiTHE O SINEPHON DHEPTETUKE



19. Peaknust cuHTe3a atoMmHbBIX saep. [IpoGiiemMa ympaBisieMbIX TEpPMOSIEPHBIX
peakuuii

Kpurepun oneHku:

- OLIGHKa «OTJIUYHO» - TJIYOOKOE€ M MPOYHOE YCBOEHHE MPOTPaMMHOI0 Marepuasa -
MOJIHbIe, TIOCJENOBaTEe/IbHbIE, TPAaMOTHbIE W JIOTMUECKH U3JaraeMbple OTBETHl  IPHU
BUOOU3MCHCHUMU 3aJaHUs, - CBOGOIIHO CIIPaBJIAIOMIUCCA C MOCTABJICHHBIMHA 3aJa4aMH, 3HAHUWA
MaTepuaia, - MpaBWIbHO OOOCHOBAHHBIE MPUHATHIE PEUICHMS], - BJIAJCHHE PA3HOCTOPOHHUMU
HaBbIKaMU U IIPUEMaMU BBIITIOJIHCHUA MMPAKTUUCCKHUX pa60T;

- OLIGHKa «XOpOILIO0)» - 3HAHUE MPOrPaMMHOI0 MaTepuaja - TPaMOTHOE H3JIOKEeHue, 0e3
CYHICCTBCHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, - MPABUJIBHOC NPUMCHCHHUEC TCOPECTHUYCCKUX
3HAHUU - BlIaJiIeHHe HEOOXOIMMBIMU HaBBIKaMU IIPU BHITIOJTHEHUH MPAKTUYECKUX 3a]1a4;

- OIICHKa «YJOBJICTBOPUTEIBHO» - YCBOCHHE OCHOBHOTO MaTepuaja - IpU OTBETE
JOTYCKAlOTCA HETOYHOCTH - TMPH OTBETE HEIOCTaTOYHO MpPaBHIIbHBIE (OPMYIHUPOBKH -
HapyllIeHue TOCIEIOBATEILHOCTH B W3JIOKEHUU MPOTPAMMHOIO MaTepuayia - 3aTpyJHEHUs B
BBIMIOJTHEHUH MTPAKTUYECKUX 3aJaHU;

- OIICHKA «HEYIOBJIETBOPUTEIHHO» - HE 3HAHUE MPOTPAMMHOI0 MaTepHalia, - IPU OTBETE
BO3HUKAIOT OMIMOKHU - 3aTPYAHEHUS [IPU BBIOJIHEHUU MPAKTUYE

2. OneHo4Hble MaTepuaJabl 1JisA HpOMe)ICYTO'lHOﬁ aTrecranuu

2.1. [IpumepHbIii NepevyeHb BONMPOCOB JIS 3a4eTa.
Ponb ¢usuku B )KU3HM 0011I€CTBA
®wusnka, Kak pyHIaMEHT €CTeCTBO3HAHHS.
3aKoH coxpaHeHMs uMItysbcea. LlenTp macc.
VYpaBHEHHE IBUKECHHUS Tella IEPEMEHHON MacChl
Kunerndeckas v NOTEHIMAIIBHAS YHEPIHSL.
VY nap abCconOTHO yNIPYTUX U HEYNIPYTUX TEJ
0.  OmnbITHBIE 3aKOHBI UI€ATBHOTO ra3a.
1. VYpaBuenue Menaeneesa —Knanelipona
22.  OcCHOBHOE€ ypaBHEHHE MOJEKYIIPHO-KMHETUYECKON TEOPHH UeaIbHbIX I'a30B
23.  3akoH MakcBesia O pacnpeesieHHH MOJIEKYJ HIeaTbHOTO Ta3a MO CKOPOCTSAM H
DHEPTHUSAM TEIUIOBOTO JBHUKEHUS
24.  bapomerpuueckas ¢popmyna. Pacnipenenenne bonsiimana

NN U AN P

25.  CpenHee 4yuCIIO CTOJIKHOBEHUH U CpPEeHSS JUTMHA CBOOOAHOIO Mpolera MoIeKy

26.  OnbITHOE 00OCHOBAHWE MOJIEKYIISIPHO-KHHETHYECKON TEOPUU

27.  SlBneHus mepeHoca B TEPMOAMHAMUYECKH HEPAaBHOBECHBIX CHCTEMAaxX

28.  Bakyy™m u mMeTo[bI ero moydeHusi. CBOWCTBA yIIbTpapa3peKEHHBIX Ta30B

29. Yucno creneHei cBOOOIBI MOJIEKYNBl. 3aKOH PAaBHOMEPHOIO pacIpeaesieHuUs
DHEPTHUU TI0 CTETIEHSIM CBOOOIBI MOJIEKYJI.

30.  IIpumeHeHME NEepBOro HavajIa TEPMOJMHAMHMKH K U30IPOIIECCaM.

31. Annabatuyeckuii mporiecc. [lomuTpomHsiii mporecc

32.  Kpyrooii mporecc (1mxin). O6paTuMble 1 HEOOpaTUMBbIE TPOLIECCHI

33.  DHTponwms, ee CTaTUCTHYECKOE TOJKOBAaHWE W CB3b C TEPMOJMHAMUYECCKON
BEPOSTHOCTHIO

34.  Bropoe Hauaio TePMOAMHAMUKHI

35.  TemsoBble ABUTaTeNu M XOJ0AuabHbIe MamuHbl. L{ukn KapHo u ero k. m. x. s
U/IeaTbHOTO ra3a

36.  DnekTpocraTHueckoe noje. HanpsKeHHOCTb 3JIeKTPOCTATUYECKOTO OIS

37.  Teopema ["aycca mjist 3I€KTPOCTATHYECKOTO TIOJISI B BAKYYME



38. IIpumeneHune Teopemsl ['aycca K pacyeTy HEKOTOPBIX 3JIEKTPOCTaTUYECKUX ITOJIEH
B BaKyyMe.

39.  TloreHIuam 31EKTPOCTATHYECKOTO TOJIS.

40.  HanpspbkeHHOCTh Kak TPaJIMeHT MOTeHIaNa. DKBUIOTEHIIUAIbHbBIE TTOBEPXHOCTH.

41.  BpluncieHue pa3HOCTH TOTEHIIMAJIOB 110 HANPSKEHHOCTH MOJIS.

42.  Tunsl ausnextpuxos. [longpuzanus AUIIEKTPUKOB.

43. [Tonstpu3oBaHHOCTB. HanpsKeHHOCTH OIS B AUDIIEKTPUKE.

44.  Dnextpuueckoe cmemieHue. Teopeme ['aycca A 37M€KTPOCTATUYECKOTO TMOJS B
TMDJICKTPUKE

45.  IIpoBOAHMKH B 3JEKTPOCTATUUYECKOM IOJIE

46.  CBoOOJHBIC TAPMOHUYECKHE KOJICOAHHUS B KOJICOATEIIPHOM KOHTYPE

47.  CnoxeHHe TapMOHUYECKUX KOJeOaHHid OJTHOTO HAMPaBJICHUS U OJIMHAKOBOMH
4acToThl. buenus.

48.  CnoxeHHe B3aMMHO NEPIIECHANKYIISPHBIX KOJICOAHUH.

49, HuddepenunansHoe ypaBHeHHE CBOOOIHBIX 3aTyXaIOMIUX KoJIeOaHun
(MEXaHMYECKUX U 3JIEKTPOMArHUTHBIX) U €0 pelieHne. ABTOKOJIeOaHHUs.

50.  JuddepennumanbHoe ypaBHEHHE BHIHYKICHHBIX KOJeOaHU (MEXaHUYECKUX U
AIIEKTPOMArHUTHBIX) M €r0 pelIeHue.

51. AMiuTyzaa 1 (aza BBIHYKISHHBIX KOJICOaHUH (MEXaHUYECKUX U
AJIEKTPOMarHuTHHIX). Pe3oHaHc.

52.  MouHOCTS, BeIJENsIEMas B LIETIH IEPEMEHHOT0 TOKa

53. OcHoBHbIE 3aKOHBI ONTHKU. [TosTHOE OTpaxkeHue.

54.  Toukue nun3bl. M300paxkeHne mpeIMeToB ¢ MOMOIIBIO JHH3

17. TerioBoe U3IIydeHUE U €0 XapaKTepUCTUKU. 3akoH Kupxroda.

18.  IloarBep:kJeHHE KBAHTOBBIX CBOMCTB CBETA.

19.  Macca u umnynbsc ¢poroHa. J[aBieHue cBera

20.  Oddexr KomnTona u ero snementapHas Teopus. EAMHCTBO KOPIYCKYJISIPHBIX U
BOJTHOBBIX CBOWMCTB JIEKTPOMATrHUTHOTO U3ITyYCHUS

21.  Mogenu aroma Tomcona u Pesepdopaa

22.  JluHeWYaThId CIIEKTp aTOMa BOJAOPOJA

23.  Ilocrynats! bopa
24.  Onbitel @panka u ['epia

25.  Cnektp aroma Bojopoaa o bopy.

26.  KopmyckymsipHO-BOJITHOBOH JTyajli3M CBOMCTB BEIIECTB

27. CaoiicTBa BosH J1a bpoitns

28. CoOTHOIIIEHHE HEOTIPEICIEHHOCTEH.

29.  DnemeHTH! (U3NKU ATOMHOTO sijIpa

30. Pa3smep, cocTaB u 3aps1 aTOMHOTO siipa. MaccoBoe U 3apsI0BOE YHCIIa
31. Snepubie cunbl. Monenu sigpa

32. PannoakTuBHOE M3TydeHUE U €TO BUJIBI

33. 3aKoH paJinoaKTUBHOTO pacnajaa. [IpaBuia cmemenus

34.  3aKOHOMEpPHOCTH 0. —pacraja.
35. B -Pacman. Heiitpuno.

36. T'amMMa-W3JIy4eHHE U €T0 CBOWCTBA

37.  PesonancHoe noryomnieHue y-usnyueHus (3gpdext Méccbayaspa)

38.  Metoabl HAOMIOICHUS M PETUCTPAIIMN PAJHOAKTUBHBIX H3TYYCHUN U YaCTHUI]
39.  SnmepHble peaKkMu U UX OCHOBHBIE THUIIBI

40.  Tlosurpon. B'-Pacman. DneKTpOHHKI 3aXBaT

41.  OtkpslTHE HEUTpPOHA. S IEpHbIE peaKLUU MO/ JEHCTBUEM HEUTPOHOB

42. Peakmus nenenus siapa

43.  llennas peakuus JeIeHHUS



44.  TlossTHeE O SIIEPHON PHEPTETUKE
45.  Peakuus cuHTe3a aroMHbIX snep. lIpoOGiema ympaBiseMbIX TEpMOSIEPHBIX
peakuui

2.2. TunoBble 321244 (MPAKTUYECKHE 32 IaHNS)

Tema 1. ®u3nyeckne 0CHOBbI MEXaHUKH.

1. ITo HaKJIOHHOM TUIOCKOCTU C YIJIOM HAKJIOHA 0 K TOPU30HTY, paBHBIM 30°, CKOJIB3UT
Teno. OnpenenuTh CKOPOCTh Tejla B KOHIIE TPEThel CEeKyHAbl OT Hayalla CKOJBXEHHS, €ClU
ko3 duument tpenus 0,15.

2.Camoner omwuceiBaeT mneriao HecrepoBa pammycom 80 M. KakoBa gomkHa OBITh
HaMMEHBIIIass CKOPOCTh CaMOJIeTa, YTOOBI JIETYMK HE OTOPBAJICA OT CHUICHBS B BEpXHEW 4yacTu
neTiun?

3.biok ykpemieH Ha BeEpIIMHE JABYX HAaKJIOHHBIX IIJIOCKOCTEH, COCTaBISIOIIUX C
ropuzoHTOM yriabl A= 30° u @=45°. 'upu paBHOIl Macchl (M;=My=2 KI) COEIWHEHbI HUTHIO,
nepekuHyToi uepe3 Onok. Cuutas HUTH W OJOK HEBECOMBIMH, NpUHUMAs KO3(PPHUIHEHTHI
TPEHHsI THPbh O HAKIOHHBIC TuIockocTH paBHbiMu f1=f,=f=0,1 u npenebperas Tpenuem B OI0Ke,
onpeaenuTh: 1) ycKopeHue, ¢ KOTOPBbIM ABUXKYTCS TUPH; 2) CHIIY HATSKEHHUS HUTH.

4. Ha >xene3HOOpOXHOH miaTdopMe yCTaHOBIEHa O€30TKaTHas MyIIKa, U3 KOTOPOU
IPOM3BOJIUTCS BBICTPEN BAOJB TOJOTHA MOA yriioM 45° K ropu3oHTy. Macca miaTgopmsl ¢
nymkoi M=20 T, macca cHapsiga M=10 kr, ko3 HULHUEHT TPEHU MEXKIY KOJeCaMH TLIaT(hOpPMbI
u penbcamu f = 0,002. OmpenenuTh CKOPOCTh CHapsaa, €CJIM IOCe BhICTpena rmiatdopma
OTKaTHJIaCh Ha PACCTOSIHUE S=3 M.

5. Ha karepe maccoit M=5 T HaXOIUTCS BOJOMET, BHIOPACBHIBAIOIIHIA (=25 KI/C BOJBI CO
CKOPOCTBIO #=7 M/C OTHOCHTENbHO KaTepa Hazai. lIpeneOperas compoTUBICHHEM IBUKCHUIO
Karepa, onpeAenuTh: 1) ckopocTh Karepa uepe3 3 MUH I10Cie Hayaja JIBUKEHUs; 2) IpeaesIbHO
BO3MOXKHYIO CKOPOCTb KaTepa.

1. Jaiite onpenenenns u BeiBeauTe GOPMYJIbI ISl U3BECTHBIX BaM BUI0B
MEXaHUYECKOH IHEpIrUH.
2. UYenoBek CTOUT Ha IJIaIKOM JIbAY U JIEPKUT B pyKax CHE:KOK. Macca cHexka B 50

pa3 MeHblIe Macchl yesoBeka. [Ipu ropu3oHTaIbHOM OpOCaHUM CHEXKA YETOBEK COBEPIIMII
paborty 76,5 JIx. KakoBa kuHeTnueckas sHeprusi cHexkka rnocie opocka? (OTBer jaiite B
JDKOYJISIX.)

3. YV ocHOBaHUs MIEPOXOBATON HAKIOHHOM TUIOCKOCTH MOKOUTCS MaJjieHbKas 11aiida
maccoit 100 r. [aii6e coobmatoT ummyisc 0,4 Kr-M/c B HalIpaBJICHUM BBEPX BI0JIb HAKJIOHHON
miockocTH. [locne aToro maiida nogHUMaeTCs MO TIOCKOCTH U ocTaHaBnuBaetcs. [Ipu
JIBYODKEHUU 11ai0bl BbIensercs: koauuecTBo TeraoTsl 0,5 /[x. Ha kakoif BeIcoTe OT OCHOBaHUS
HAKJIOHHOM IJIOCKOCTH OCTaHaBiuBaeTcs maiiba? OTBET BHIPA3UTE B CM.

4. YenoBek CTOUT Ha IIaJIKOM JIblY U JEPKUT B pyKax CHEXOK. Macca cHexka B 50
pa3 MeHbllIe Macchl yenoBeka. [Ipu ropuzoHTanbHOM OpOCAaHUH CHEXKKA YEJIOBEK COBEPLIII
paboty 76,5 [lx. KakoBa kuHeTHUecKast 2Heprus yenoBeka nocie opocka? (OTBer naiite B
JKOYIISIX. )

5. M3HavanbHO MOKOMBILEMYCS TEIy Maccoil 2,5 Kr cooO1aroT HayaabHYIO
CKOpPOCTb, BEKTOP KOTOPOU HAIpaBJIEH BBEPX BJI0JIb HAKJIIOHHOW IIOCKOCTH. K MOMEHTY
OCTAHOBKH TeJla €ro NOTEHLMaIbHAasl SHEPTUs B MI0JIE CUJIBI TSYKECTH yBenuuupaercs Ha 15 Jx
OTHOCHUTEIJIbHO HaYaJIbHOT'O TIOJIO’KEHUS, TIPU 3TOM BBIJIENSIETCS KOJIMYECTBO TEIIOTHI 5 JIK.
Omnpenenure MOAyJIb HAYAJIBHOTO UMITYJIbCA TENA.

6. M3Ha4yampHO MOKOMBIIEECS TEJNO MACCOM 2 KT HAYMHAET COCKAJIb3bIBATH C
HAKJIOHHOM INIOCKOCTHU. 32 HEKOTOPBIN IPOMEXYTOK BPEMEHHU CUJIA TAYKECTH COBEPILAET HAJl
TEJIOM MeXaHH4eCcKyro padoTy 10 /X, mpu 3TOM BbIIENISAETCS KOTUYECTBO TETUIOTHI 1 JIK.
Omnpenenute MOy b UMITYJIbCA, KOTOPBIA B pe3ysbTaTe 3TOT0 MPUOOpETaeT TeIo.

7. Teny maccolt 4 Kr, HaXOASAMIEMYCS HA IIEPOXOBATON TOPU30HTATILHOMN MIJIOCKOCTH,
cooOumu B1oib He€ ckopocTh 10 mM/c. Onpenenure MOAYb pabOThl, COBEPIIEHHON CUIION



TPEHUs1, C MOMEHTA Hayuajia ABUKEHUS Tela 10 TOr0 MOMEHTA, KOTrla CKOPOCTh Teja
YMEHBILIUTCS B 2 pasa.

8. Teny maccoil 4 Kr, HAXOAALIEMYCS Ha IIEPOXOBATON TOPU3OHTAIBLHON MIIIOCKOCTH,
cooOmmIH BAoab He€ ckopocTh 10 m/c. OnpenenuTte Moayinb pabOThl, COBEPIIEHHON CHUIION
TPEHMsI, C MOMEHTA Hayaja JIBUKEHUS Tella 10 TOr0 MOMEHTa, KOTJa CKOPOCTh Teja
yYMEHBLIUTCS B 4 pa3a.

9. Y ocHOBaHuS 1IEPOXOBATON HAKJIOHHOM IJIOCKOCTH IOKOUTCS MaJIeHbKasl 11aiida
maccoit 100 r. [Ilaii6e coobmaroT umirynbc 0,6 Kr-M/C B HaIIpaBJICHUH BBEPX BI0JIb HAKIIOHHOM
riockoctH. [locne aToro maitba moJHUMAeTCs 1O MIIOCKOCTH U OCTaHAaBIMBaeTcsl Ha BbicoTe 20
CM OT ocHOBaHusl. Kakoe KOJIMYecTBO TEMIOTHI BbIIEISETCS P IBUKEHUU MIAHOBI?

10.  CxopocTh OpOIIEHHOTO Msi9a HEMTOCPEACTBEHHO TIepe T yaapoM 00 abCOTFOTHO
[JIaJIKyI0 CTeHY ObL1a BJIBOE OOJIbIIIE €ro CKOPOCTH cpa3y mocie yaapa. Kakoe koinuuecTBo
TEIUIOTHI BBLACTHIIOCH TIPU yape, eCiy Nepes y1apoM KHHeTUYecKast SHeprus Msiya Obuia paBHA
20 JIx? (OtBer maiiTe B HKOYIIAX.)

11.  3akperuieHHBIN NPYKUHHBIA TUCTOJIET CTPENIIET BEPTUKAIBbHO BBepX. Kakoi

OblL1a I[e(i)OpMaHI/IH IIPY>KHUHBI nepea BbICTPCIIOM, €CJIN KECTKOCTD IIPYKUHBI a Iyt
Maccou B pC3YyJIbTATC BBICTPCIIA MOAHAIACH HAa BBICOTY TpCHI/IeM HpeHe6pe‘IL.

Cuurarp, 4TO OTBeT BBIPA3UTE B CM.

12. ABTOMOOWIIb, IBHUTASICH C BBIKJIIOYCHHBIM JBUTATENIEM, HA TOPU30HTAIHLHOM
y4yacTke Joporu umeet ckopocts 20 m/c. Kakoe paccrosiHue OH IpoesieT 10 MOJHON OCTaHOBKU
BBEpX I10 CKJIOHY ropsl oa yriaom 30° k ropuzonty? (OTBeT naiite B MeTpax.) TpeHuem
npenebpeds. Y CKOpeHHe CBOGOIHOrO MaeHHs CauTaTh paBHbM 10 m/c?.

13. Tena 1 u 2 B3auMOJICHCTBYIOT TOJIBKO JPYT ¢ Apyrom. M3MeHeHne KUHETUYeCKOM
SHEPIuu Teja 2 3a HEKOTOPbIH MpoMexxyTok Bpemenu paBHo 10 J[x. PaGora, koTopyto
COBEPUIMIIN 32 ITOT e MPOMEXKYTOK BPEMEHH CUJIbl B3aumoeiicTsus Ten 1 u 2, pasHa 30 JIx.
Yemy paBHO U3MEHEHUE KUHETHUYECKOH sHepruu Tena 1 3a 31o Bpems? (OTBer gaiite B
JOKOYJIISIX.)

14. [Taiiba cockanb3bIBaeT ¢ HYJIEBOM HAYAIbHOW CKOPOCTBIO IO HAKIIOHHOMN
mI0ckocTH ¢ BBICOTHI 80 cM. Kakoit MakcuMalibHOM CKOPOCTHIO OyieT 00J1aaTh TEJNO y KOHIIA
IJIOCKOCTH?

15.  Kawmens maccoii 1 kr OpoliieH BepTUKaJIbHO BBEPX C HAYaIbHON CKOPOCTHIO 4 M/C.
Ha cxosbKO yBenmM4MTCS MOTEHIMAIBHASA SJHEPTHsI KaMHsI OT Hadasa JBUKEHHUS K TOMY BPEMEHU,
KOTI'Jla CKOPOCTh KaMHSI yMEHbIIUTCS 110 2 M/c? (OTBeT AaiiTe B JPKOYIIAX.)

16.  Teno, OpolIeHHOE BEPTUKAIBLHO BBEPX OT MOBEPXHOCTH 3€MJIH, JOCTUTIIO
MakcuManbHOU BBICOTHI 20 M. C Kakoil HauaabHON CKOPOCTHIO TEJIO OBLIIO OPOIIEHO BBEPX?
(OtBer naiite B MeTpax B cekyHay.) ConpoTUBICHHEM BO3/1yXa peHeOpeyb. Y CKOpeHue
CBOOOJTHOTO TAJIEHUsI CYUTATh PaBHBIM 10 M/c?.

Tema 3. OcHOBBI MOJIEKYISAPHOH (PU3UKH M TEPMOAUHAMHUKH

1. IIpu mocTpoeHun TemmepaTypHOW IKanel PeoMiopa npuHHMMaeTrcs, 4To IpH
HOpPMaJIbHOM aTMoc(epHOM AaBieHuH & TaeT npu Temiepatype 0 rpaxycoB Peomiopa (°R), a
Boia kunut npu temmneparype 80 °R. Hailigute, yeMy paBHa cpenHssi KHHETHYECKAs DYHEPrHs
MOCTYNATEIbHOTO TEIJIOBOIO JBMKEHHSI YACTHUIIBI MACAIBHOTO raza npu temmneparype 29 °R.
Otser BrIpa3ute B 3B 1 OKpyriuTe 10 COTHIX JOJIEH.

2. IIpu mocTpoeHun TemmepaTypHOW IiKanel PeoMiopa npuHHMMaeTcs, 4To IpH
HOpPMaJIbHOM aTMoc(epHOM AaBieHuH & TaeT npu Temiepatype 0 rpaxycoB Peomropa (°R), a
Boia kunut npu temmneparype 80 °R. Hailigute, ueMy paBHa cpenHssi KHHETHYECKAs DHEPrHs
MOCTYNATEIbHOTO TEIJIOBOIO JABMKEHHS YACTHUIIBI MACAIBHOTO raza npu temmneparype 91 °R.
OtaeT BbIpa3ute B 3B 1 OKpyriuTe 10 COTHIX T0JIEH.



3. ITpu HEU3MEHHOM JaBJICHUH OJIHOATOMHOT0 UJCAILHOTO rasa
CPEIHEKBAIpaTUYHasi CKOPOCTh IBW)KCHMs €ro aroOMOB yBenWumiach B 2 pasa. YeMy paBHO
OTHOLIEHHE KOHEYHOM INIOTHOCTH ra3a K HayaJlbHOM?

4. WpneanbHblil ra3 HAXOJUTCA B 3aKPBITOM COCYJE NPH HOPMAJIBHOM aTMOC(HEPHOM
naBieHuU. IIpu HEW3MEHHOM KOHLEHTPALMKM MOJIEKYJ CpEAHssl KUHETHYecKas >SHEeprus
Xa0TUYECKOr0 TEIJIOBOIO ABM)KEHHS MOJIEKYN yBelauumBaercs Ha 2%. Omnpenenure KOHEYHOE
nmasieHue rasa. Orser gaire B klla.

5. Temneparypa nopuuu ujacaibHOro raza ymenbmwiach Ha 773 K. Ha ckoabko
YMEHBIINJIACh CPEIHSAS DHEPrHsl XAOTUYECKOTO TEIUIOBOTO JIBUKEHUS OJHOM MOJIEKYJIBL,
BXOJILIECH B COCTAaB 3TOM nopuuu rasa? OTBET BBIPA3UTE B DIIEKTPOHBOJIBTAX U OKPYIVIUTE IO
JIECATBIX JTOJICH.

6. B pesynbrare HEKOTOPOro mnpouecca KOHLEHTPalUs MOJIEKYJ HAEaJbHOIO rasa
yMEHbIINJIAch B 2 pa3a, a JaBleHUE BO3pocio B 4 pa3a. Bo ckoiabko pa3 U3MeHWIACh CperHss
KMHETUYECKasi SHEPTUsl IOCTYNATEIbHOTO TEIIOBOIO JBMKEHMS MOJIEKYJI UI€aIbHOTO ra3a, €Cliu
YHCIIO MOJIEKYJ OBIJIO HEM3MEHHBIM?

7. [Ipy HEuW3MEHHOM KOHUEHTpAalMW MOJIEKYJ] MIEaJIbHOIO Ta3a CpeaHss
KBaJIpaTU4Hasi CKOPOCTh TEIJIOBOTO JBMKEHUS €r0 MOJIEKYJ yBeIu4miachk B 4 paza. Bo ckonbpko
pa3 U3MEHUJIOCh AaBJICHUE ra3a?

8. B 3akpeiToM cocyzne HaxoauTcs uieanbHbl ra3 npu nasiaeHuun 105750 Ila u
TEMIIEPATYPE, COOTBETCTBYIOLIEH CPEAHEKBAAPAaTUYHONM CKOPOCTH TEIUIOBOTO XaOTHYECKOIO
JBWDKEHUST MoJiekyn 494 m/c. UeMy paBHa IIIOTHOCTH 3TOTO raza? OTBET BBIpasUTE B Kr/M° 1
OKPYIJIUTE J10 IECATHIX JOJEH.

9. B pesympraTe HEKOTOPOro Ipoliecca CpefHssi KUHETHYecKas JHEprus
IIOCTYNATEJIbHOIO TEIUIOBOTO JIBUKEHUS MOJIEKYJ MIEalbHOIO Ia3a yMeHbIIMJIAach B 3 pasa, a
JlaBJI€HHE BO3pocio B 2 pa3a. Bo ckoyibko pa3 m3MeHMIach KOHLEHTpALMs MOJIEKYJ rasa, ecilu
YHCIIO MOJIEKYJI OCTaI0Ch HEU3MEHHBIM?

10. B pesymbraTe OXJ@XKICHUS OJHOATOMHOTO WACATHHOTO Ta3a €ro JIaBIICHUE
YMEHBIINIIOCH B 4 pa3a, a KOHLIEHTpAILMs MOJIEKYJ T'a3a He U3MEHUIIack. YeMy paBHO OTHOILIEHHE
KOHEYHOM CpeJiHel KUHETUUYECKOM 3HEPTUH TEIIOBOTO IBUYKEHUS MOJIEKYJI I'a3a K HauyaabHOU?

11. Bo CKOJIbKO pa3 YMEHBIIUTCS CPEOHSAS KHHETHUYECKash HHEeprus JBHKCHUS
MOJIEKYJI MJI€albHOTO ra3a, €CiM JIaBJIeHHE YBEIWYMTCS B 2 pasza, a KOHUEHTpPaLUs MOJEKYJ
yBeNUuuTCs B 6 pas?

12. WUneanpHpiii  ogHOaTOMHBIM Ta3 B kosmmuectBe 0,05 wmomb  moaBepres
anunabatuyeckomy cxaruto. [Ipu stom ero temmeparypa noBsicmiiack ¢ +23 °C po +63 °C.
Kaxkas pabota Obuta coBepiieHa Haja razoMm? OTBET BBIPA3UTE B JHKOYIISIX M OKPYTIIUTE JI0 IIEJIOTO
qucia.

13. B BepTUKaTbHOM IIWJIUHAPE TMOA TSHKETBIM TOPU30HTAIBHBIM  TIOPIIHEM
mromansio 0,1 M? HAXOIMTCS HMICATBHEIN Tas. ATMoc(hepHOe aBieHUE HaJ MOPIIHEM PaBHO
10° Ia, a mox nopmaeM — Ha 30 % Beimie. ['a3 MenneHHO HarpeBaroT, B PE3yJIbTaTe Yero
nopieHs nogHuMaercs Ha BbicoTy 20 cm. Kakyio pabGoty mpu 3Tom coBepuiaer ra3? Otser
naire B JIk.

14.  OpuH MOJb HEATHHOIO OJHOATOMHOIO Ta3a, HaXOJAIIErocs MpPU TeMIlepaType
+27 °C, u30xopruuecku HarpeBaroT. Onpenenure, BO CKOJIbKO pa3 U3MEHUTCS TeMIIEpaTypa 3TOro
rasa, €cj B 9TOM IpoIecce COOOIUTh ra3y KonmuyecTBo TermnoThl 11218 Jx. OTBeT okpyriure
JI0 LIEJIOT0 YHCIIa.



M
15. Kakyto paboTy coBepiaeT ra3 mpu mnepexoje us3
cocrosaus 1 B cocrostnue 3? (OtBer naiite B kJ[K.)
16. B Tomke mapoBoi MamuHbI cropeno 50 Kr KaMEHHOTrO YIJisl, yJelbHasl TeIuioTa

cropanusi kotoporo pasHa 30 M/Dx/kr. Ilpm sTOoM MammHON OblTa cCOBepIIEHa IMOJIE3HAS
Mexanudeckas padora 135 MJIx. Uemy paen KIIJ[ stoii TermnoBoit mammuabl? OTBET AaiiTe B
IPOLIEHTAX.

17. B wuneanbHOW TemIoOBOW MamMHEe aOCONIOTHAs TeMIlepaTypa HarpeBaress
OTJINYAETCS OT TeMIepaTyphl xoJioAwibHUKa B 2,5 paza. Uemy pasen KIIJ sToit mammnb1?
OTBeT npuBeIUTE B MPOIIECHTAX.

18.  Wpeanpnas TtermuoBas Mammaa ¢ KIIJ 20 % 3a mmkn paboThl  OTHAET
xonoaunsHUKY 80 JIx. Kakyro mosesnyro paboty mamuHa coBepiuaet 3a nuki? (OTBeT gaiite B
JKOYIISIX. )

19.  Temmeparypa HarpeBaTens TeruioBoit  Mammasl 500 K,  Temmeparypa
xononmnbHuka Ha 300 K wmenpiie, yem y HarpeBarens. MakcumanbHO Bo3MOXHBIA KITJI
mammHbl? (OTBET AaiiTe B MPOLEHTAX.)

20.  Temnoas mammHa ¢ KI1J] 3a OUKI pabOTHI OTAAeT XONoAUIbHUKY 60 JIK.
Kakoe koiuuecTBO TEMmJIOTHI 3a IMKJI MallMHA Mojiy4daeT oT Harpesarens? (OTBer naiite B
JDKOYJISIX.)

21.  Temmeparypa xojomminpHHKa TeruioBoi MamumHbl 400 K, Temmeparypa

Harpesarens Ha 100 K Gonbire, yem y xonoanibHuka. KakoB MakcuManbHO Bo3MOxHBIN KITJ]
MamuHbl? (OTBET aiiTe B MPOIEHTAaX. )

22. TernnoBass mammuaa ¢ KIIJ[ 40% 3a nukn pa®oThl MoiydaeT OT HarpeBaTens
KoJu4ecTBO TeruioThl, paBHoe 300 [[x. Kakyro pabory mammHa coBepiiaeT 3a mukia? OTBer
IIPUBEINTE B JIKOYIISIX.

23. B remnoBod MammHe Temmeparypa HarpeBarens 600 K, Ttemmeparypa
xonmonmnbHuka Ha 200 K menpme, yem y HarpeBarens. MakcumanbHO Bo3MOXxHBIA KIIJ]
MamuHbl? (OTBET AaifTe B MPOLIEHTaX, OKPYIJIUB 10 LENbIX.)

24.  Ecnu uaeanpHas TEIUIOBas MalllHA 3a [UKI COBEpIIaeT mojie3nyw padory 50 Ix
u otnaet xonoamibHUKY 150 [k, To kakoB ee KITJ]? (OTBeT naiiTe B mpolIeHTAX.)
25.  Pabouee Teno TEMIOBOW MAIIMHBI 32 UK MOJy4YaeT OT HarpeBarelss KOJTUIeCTBO

teroTel, paBHoe 100 [k, u coBepmaet padoty 60 Jx. Kakos KIIJI TerioBoii mamunpl? OTBET
BbIpa3uTe B %.

26. B Tomnke mapoBoil MamMHBI cropeno 35 Kr masyTa, yJAeldbHas TEIUIoTa CropaHus
koToporo paBHa 40 M/x/kr. IIpu 3ToM MammHOW Oblla COBEpIlEHa MOJIe3Hasi MEXaHUYecKas
pabora 112 M. Yemy pasen KIIJ[ aToit TeruioBoit Mammuubl? OTBET JaiiTe B MPOIIEHTAX.

27. Kakyro paboTy 3a IMKJ COBEPIIUT TEIUIOBOW JBHUraTeib, MOJYYMBIIUN OT
HarpeBatels konnuecTBo TernoThl 800 kJx, ecu ero KITJ 30 %? OTBet BhIpasute B kXK.
28.  Temmeparypa xojoawigbHMKa TeruioBod MamumHbl 400 K, Temmeparypa

Harpesatens Ha 600 K Gonbiie, yem y xonoauinbHuKka. KakoB MakcuMansHO BO3MOXKHBIA KIT/]
MamuHbl? (OTBET aiiTe B MPOIEHTAaX. )

Tema 4. D1eKTpUYECTBO M MATHETH3M.



1.
quBIpe TOYCYHBIX 3apsaaa 3aKpCIUICHBI HA MJIOCKOCTU TaK, KaK ITIOKA3aHO HAa PUCYHKCE.

Kak HanpaBiieH OTHOCHUTENILHO PHCYHKA (BIPaBO, BIEBO, BBEPX, BHU3, K HAOIIOAATEINIO, OT
HaOJr0AaTelIs) BEKTOP HAIPSHKEHHOCTH JIEKTPOCTATHYECKOTo 1ot B Touke O? OTBer
3aMMILIUTE CIOBOM (CIIOBaMHU).

A
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2. q" & = _1? Ha paccrossHum 2a apyr oT jApyra 3akperuvieHbl JiBa
TOYEYHBIX JJIEKTPUYECKHX 3apsia +Qu —Q Tak, Kak NOKa3aHO Ha pucyHke. Kak HampaBieH
OTHOCHTEJIbHO PUCYHKa (BIIPaBO, BIIEBO, BBEPX, BHU3, K HAOIIOATENI0, OT HAOII0AATENsI) BEKTOP
HANpsDKEHHOCTH DJIEKTPUYECKOrO TOJIs, CO37aBaeMoro 3THUMM 3apsaamu B Touke A? Otser
3aIUIINTE CIIOBOM (CIIOBAMH).
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3. TR

B BepmmHax kKBagpara 3akperyieHbl OTpUIATeTbHBIC TOUSUHBIE 3apsIIbl — TaK, KaKk
MOKa3aHO Ha PHCYHKE.

Kak HampaBieH OTHOCUTENBHO PUCYHKA (BIPABO, BIEBO, BBEPX, BHU3, K HAOIOIATEINIO,
OT HaOJIFO1aTelIsl) BEKTOP HANPSHKEHHOCTH JIeKTpHYecKkoro moJs B nenTpe O kBaapata? OTBeT
3aMUIIUTE CIIOBOM (CIIOBAMHU).

4. KakoBa pa3HOCTh MOTEHIMATIOB MEXKIY TOYKAMH TOJS, €CIIA MPHU MepeMeneHUU
3apsaa 12 MxKn U3 onHOM TOYKM B JPYryr AJIEKTPOCTATUYECKOE II0JIE COBEpPIIAET padoTy
0,36 m/I>x? (OTBeT 1aTh B BOJIbTAX.)




Ha paccrostauu 2a apyr oT apyra 3aKperyIeHbl 1Ba TOUEYHBIX AIEKTPHUECKUX 3apsiia
—( 1 +Qrak, KaKk moka3aHo Ha pucyHke. Kak HampaBiieH OTHOCUTEIFHO PUCYHKa (BIPABO, BIEBO,
BBEPX, BHU3, K HAOIIOAATEINI0, OT HAOII0AaTelNs) BEKTOP HANPSHKEHHOCTH AIIEKTPUYECKOTO OIS,
CO3/1aBaeMOro 3TUMH 3apsaaamu B Touke A? OTBET 3auIIUTe CIOBOM (CIIOBaMH).

6. Monynb HanpsHKEHHOCTH OJHOPOAHOTO 3JEeKTpuueckoro mois paser 100 B/m.
KakoB MoAyib pa3HOCTH MOTEHIMAIOB MEXKIY IBYMS TOYKaMH, PAaCHOJIOKEHHBIMH Ha OJHOMN
CUJIOBOM JIMHUU T0JIsI HA paccTostHUU 5 cM? (OTBET 1aTh B BOJbTAX.)

7. OHpe,IleJ'II/ITI) KOHCUYHYIO CKOpPOCTb qaCTUIbI Maccoi m u 3apsa10M q ,

mposeTeBuIeii B OJHOPOAHOM snekTpuueckom moie F paccrosmue d . Hauanbhas CKOPOCTH
YaCTHIIBI PaBHA HYJIIO.

8. ITo mpoBoay, corHyToMy B BHJE KBajpaTa CO CTOPOHOW, paBHOM 60 cMm, Teuer
NOCTOSIHHBIN TOK 3 A. OnpenenuTs MHAYKLNIO MarHUTHOTO 10J1s B LleHTpe kBajpara.
9. [Io nByM OECKOHEYHO MJUHHBIM MPSMBIM MapaJICIbHBIM POBOJHHUKAM,

paccrosiHue MeXAy KOTOpbIMU paBHO 25 cM, TekyT Toku 20 u 30 A B HPOTHUBOIOJIOKHBIX
HanpaBneHusx. OnpeaenuTs MarHUTHYKO WHAYKIMIO B B Touke, yaaneHHod Ha =30 cMm oT
nepBoro u ;=40 cM OT BTOPOro MPOBOAHHKA.

10.  /IBa GeCKOHEUHBIX MPSMOIUHEHHBIX MapaIebHBIX MPOBOJHUKA C OAMHAKOBBIMU
TOKaMH, TEKYILIMMHU B OJTHOM HalpaBJIEeHUH, HAXOAATCA JIpYyr OT Apyra Ha pacctosHuu R. UToOsl
WX pa3JBUHYTH J10 paccTosiHus 3R, Ha KaXIblil CAHTUMETpP JJIUHBI IPOBOJAHHUKA 3aTPAYUBACTCS
pabora A=220 u/I>x. Onpenenurs Cuily TOKa B IPOBOJHUKAX.

11.  OmnpepenuTh HANPSHKEHHOCTH MOJIS, CO37aBAEMOI0 MPSMOJIMHEHHO PaBHOMEPHO
JBIDKYIIUMCST CO CKOpocThio 500 KM/C AJIEKTpPOHOM B TOYKE, HAXOISMIEHCS OT HEero Ha
paccrosuuu 20 HM U Jexalledl Ha MNepHeHIUKYIspe K CKOPOCTH, HPOXOJSIIeM uepe3
MI'HOBEHHOE MOJI0KEHHUE IEKTPOHA.

12. LuxnoTpoH yckopsieT mpoToHbl 10 sHepruu 10 M»sB. Omnpepenuts paauyc
JTyaHTOB IIUKJIOTPOHA MPU UHAYKLIHUU MarHuTHoro noist 1 Ti.
13.  PasHocth a3 AByX OJMHAKOBO HAalpaBJIEHHBIX TapMOHUYECKHUX KoJeOaHMit

OJIMHAKOBOTO MEPHO/Ia, PAaBHOTO § C, M OJIMHAKOBOM aMIUIUTY/IbI 2 cM cocTaBisieT /4. Hamucats
YpaBHEHUE JBW)KEHMSI, IOJIyHaIOLErocs B pE3yJbTaTe CIOXKEHUS OSTUX KoJeOaHWM, eciu
HayanbHas (a3a OJHOI0 U3 HUX paBHA HYJIIO.

14, Touka yyacTByeT OJHOBPEMEHHO B JBYX TapMOHHYECKHX KOJIECOAHMUSIX,
IIPOUCXOAIINX BO B3aUMHO TEPIEHIUKYIISAPHBIX HAIIPABICHUAX U ONMCBHIBAEMBIX YPaBHEHUSIMU
x=cosnt u y=cosnt/2. OnpenenuTh ypaBHEHUE TPACKTOPUU TOYKH U BBIYCPTHTH €€ C HAHECEHUEM
Mmaciuraba.

15.  3a Bpewms, 3a koTopoe cucrteMa cosepmaer 100 moaHbIX KojeOaHWH, aMILTUTYAA
yMEHbILIAaeTcs B TpHU pasza. OnpenenuTs 100pOTHOCTb CUCTEMBI.

Tema 5. Ontuka. KBanToBasi npupoaa u3jy4eHus.

1. Ha mnnockomapanienbHyl0 CTEKISHHYIO IUTacTUHKY (N =1,5) Tommmuoi 6 cm
nagaeT noj yrioM 35° myu cBeta. OnpenenuTsh O0KOBOE CMEIIECHUE JIyda, MPOIIE/IIEr0 CKBO3b
3Ty IJIACTUHKY.

2. JIBa TIO0CKMX TIPSMOYTOJIBHBIX 3€pKajia 00pa3yroT ABYrpaHHBIN yroa ¢=179°. Ha
paccrosiuuu 1=10 cM OT JMHHHM CONMPHUKOCHOBEHUS 3€pKal U HA OJMHAKOBOM PACCTOSIHHH OT
KaXKIO0ro 3epKajla HaXOJUTCS TOYEUHbIN MCTOYHHMK cBeTa. Ompenenuth pacctosiHue d mMexnay
MHUMBIMH U300pa)KEHUSIMHI UCTOYHUKA B 3epKajiax.

3. ®dokycHoe paccrossHue f BOTHYTOTO 3epkanma paBHO 15 cMm. 3epkanmo maer
JIeNCTBUTENbHOE N300pakeHre TIpeIMeTa, yMEHBIIIEHHOe B TpH pa3a. OmpeaenuTs pacCTOsSHUE a
OT MpeaMeTa J0 3epKajia.

4. Borayroe 3epkano maetT Ha dSkpaHe u3o0paxeHue CoNHIIA B BHUIE KPYKKa
nuamerpoMm d=28 mM. JImametrp Comnia Ha HeOe B yriioBoi mepe f=32. Onpenenuts paauyc R
KPUBH3HBI 3€pKaa.



o. KakoBo HamMmeHbIIEe BO3MOXKHOE pAcCTOSHUE | MEXIy NpeaMeToM U ero
JNEHCTBUTENbHBIM H300pa)KEHUEM, CO37aBaeMbIM COOMpAIOIIeH JTMH30M C TIaBHBIM (POKYCHBIM
paccrosiauem =12 cm?

6. YenoBek ABUKETCS BAOJb TJIaBHOM ONTHYECKON OCH 00BbeKTUBA (poToarmapara co
ckopocthio v=5 m/c. C Kakoil CKOpOCTBIO U HEOOXOAMMO TIepeMelaTb MaTOBOE CTEKJIO
doroanmnapara, 4ToObl N300paKEHNE YEIOBEKa HA HEM BCE BPEMS OCTaBalOCh pe3kuM. [ maBHOe
doxycHoe paccrosiare f o0bekTBa paBHO 20 cM. BbIUMCICHUS BBIMOJHUTE ISl ClTydas, KOTJa
YeJIoBeK Haxoauics Ha pacctossHuu a=10 M oT poToanmapara.

1. M3 crekaa Tpeldyercsi M3rOTOBUTH IJIOCKOBBINMYKJIYI0 JHH3Y, ONTHYeCKAasi
cuiia @ koropoit paBHa S anrTp. Omnpegeautb paauyc R KpPHUBU3HBI BBINYKJIOH
MOBEPXHOCTH JIMH3BI.

8. Uccnenoanue crnektpa wusnydeHuss CoiHIIA MOKa3bIBa€T, YTO MAaKCUMYyM
CIEKTPAILHOMN TMJIOTHOCTA IHEPTETUYECKOW CBETUMOCTH COOTBETCTBYET JiuHE BONHBI 1 = 500
oM. [Ipunumas CosnHile 3a YepHOE TeNo, OMPEeNUTh: 1) SHEepreTuieckyro cBeTUMocTh CoHIa;
2) notok sHeprun Pe , msnyuyaemplii ConHieMm; 3) mMaccy m 3J€KTPOMATrHUTHBIX BOJIH (BCEX
JUTMH), n3nydaembix ComHiem 3a 1 c.

9. Kpacnas rpanuma ¢oroaddexra mns BemecrBa Gorokatona Ao = 290 am. [Ipu
00JTy4eHHH KaToJla CBETOM C JUTMHOW BOJHBI A (DOTOTOK MpeKpamiaeTcs Mpy HAMPSHKEHUH MEXKIY
aHosoM u karoznoMm U = 1,9 B. Onpenenure 1yinHy BoiHbI A. OTBET BBIPa3UTh B HM U OKPYIJIUTh
0 1enoro. 3apsAl SJEKTpOHA IPUHATH PaBHBIM 1,6:107"° K, noctosiHHyo [lnanka —
6,6:107* JIx-c, a ckopocTh cBeTa — 3- 10® m/c.

10.  ®otosdpdexr HabOmOmaOT, OCBemas TMOBEPXHOCTh MeETalla CBETOM C
4acTOTOM [Ipu »sTOM 3anmepkuBaromias pa3HOCTH noreHimanoB paBHa U. Yacrora ceera
YBEIUYWIACH HA KakoBo m3MeHeHue 3ajepuBarolieil pazHocTH noTeHuuanon? (OTBeT

BbIpa3uTe B BOJITAX U OKPYIJIMTE C TOYHOCTBIO JIO JAECATHIX.) 3apsii 3JEKTPOHA MPHUHATH
paBHBIM 1,6° 10" K, a nocrosiHayo [Tnanka — 6,6- 107* Jix-c.

11. Ha HemoABWXHYIO IUIACTMHY U3 HMKeNs MajaeT 3JeKTPOMAarHUTHOE HM3JIydeHHeE,
sHeprus GoToHOB KoTOoporo paBHa 8 3B. Ilpu atom B pesynbrate hoTodddexTa U3 miacTHUHbI
BBUJICTAIOT 3JIEKTPOHBI ¢ MaKCUMaJIbHON KHMHETHYecKoi »Heprueil 3 sB. Kakosa paboTa BbIxona
3NIeKTpOHOB U3 HUKenA? (OTBeT aiiTe B 3JIEKTPOHBOJIBTAX. )

Tema 6. J1eMeHTHI KBAHTOBOH (pu3nkm.

1. Omnpeznenute CKOPOCTh V U YCKOPEHHE & 3JIEKTPOHA Ha MepBoii OOPOBCKO opOuTe,
ﬁ_!

o .= z m
paauyc KoTopoii onpeaensercs popMyJIoit ksmes® rre € g € — Macca M 3apsjl dIEKTpo-

k,=9-10"72%
Kn

Ha; .
2. Haiitu cuity 21€KTpUYecKOro ToKa, KOTOPBIN BBI3BIBAET JIEKTPOH, IBUIasCh 110
nepBoi 6OPOBCKOM opOuTe.

3. Kak u3MeHHUTCsI CKOPOCTh IEKTPOHA BOJOPO/Ia BO BpeMs IIEPEX0]IA C IIEPBOTO
YPOBHsI Ha N-i ypOBEHb?

4. OnpenenuTs JUIMHY BOJTHBI U3TYUYEHUS A IIPU Mepexo/ie aToMa BOAOPOAA U3
OJIHOT'O DHEPreTHYECKOro COCTOSIHUA B Ipyroe. Pa3Huia B S3HepreTH4eckux cocTosiHusax 1,892
3B.

5. VY kakoro aroma HaMMEHbIIEE KOJIMYECTBO BO3MOKHBIX YPOBHEW dSHEPIUU?

6. Jiis moHu3auK aToMa KMcJiopoia Heooxoauma sHeprus okoso 14 3B. Haiinute
YacCTOTY U3JIy4YEHHMSI, KOTOPOE MOXKET BbI3BATh HOHU3ALUIO.

1. ATOM BOJOpO/ZIa IPU NIEPEXO/IE U3 CTALIMOHAPHOTO COCTOSIHUSA B APYroe

HCITyCKaeT MOCJIeIOBATEILHO JIBa KBaHTA C JyTMHAMH BOJIH A1=40510- 10 u A=972,5- 1070,
Onpez[eJme N3MCHCHHC 3Hepr1/11/1 aToMa BOILOpOI[a.



8. Bo ckonbko pa3 kuHeTHYeCKasi SHePTUs AIEKTPoHA Ha 1-if opOUTEe OTIIMYAETCS OT
KHHETHUYECKOW HEpruH Ha N-i opOuTe aTomMa Bojgopoa’?

9. [Tpu mepexoe 37EeKTpOHa B aTOME BOJOPOAA C OAHON OpOUTHI Ha Apyryro, boiee
OJIM3KYIO K SApY, H3Iy4daroTcst GOTOHHI ¢ 3Heprueit 3,03 10_19I[}K. OnpenenuTh 4acToTy
u3nydenus. K kakomy CrieKTpy OHO OTHOCUTCS?

10. HackoJibko W3MEeHHJIaCh SHEPTHS aTOMA IPH MOTJIOIEHUH UM KBAHTa M3TYYCHHUS
N 16
c yactoroi 3,8-107T'?
11. [Tpu 0OmydeHn aToMa BOJIOPOA FICKTPOHBI MEPEILTH ¢ TICPBON CTAIIMOHAPHOMN

OpOUTHI Ha TPETHIO, a IIPH BO3BPAIICHHH B HCXOJHOE COCTOSHHE OHH MEPEXOIMIIU CHAYalIa C
TpeThell OpOUTHI Ha BTOPYIO, @ 3aT€M CO BTOpOi Ha NepByt0. CpaBHUTH SHEPTHIO KBAaHTOB,
MOTJIOICHHBIX U U3JTYYCHHBIX aTOMAaMHU.

12.  DnexTpoH B aTOME BOJIOPOA IEPEeIesl C YeTBEPTOro SHEPreTHUECKOTr0 YPOBHS Ha
BTOpOi. OnpenenuTh 3HEPTUIo UCIYILIEHHOTO IpU 3TOM (HOTOHA.

13. B kakom ciryyae sHeprusi aToma OoJIbLIe: KOT/a 3JIEKTPOH HaXOUTCs Ha
CTallMOHAPHOM 5—if opOure mim Ha 10—ii?

14.  Ilpum mepexoze 3JIEKTPOHA B aTOME BOJIOPOAA U3 OAHOTO CTAllMOHAPHOTO
COCTOSIHHS B JIPYTO€ aTOM UCITyCKaeT (POTOH, SJHEPrHsi KOTOPOTO COOTBETCTBYET JUTMHE BOJIHBI
A=652 uM. Ha ckombKO yMEHbIIIAeTCsl IPU 3TOM DHEPTHs aToMa Boopoaa’?

15. [Tpu oGrydeHny MapoB PTYTH IEKTPOHAMHU YHEPTHUS aTOMa PTYTH YBEITUIUBACTCSI
Ha 4,9 5B. KakoBa /yinHa BOJHBI H3Ty4eHHsI, KOTOPOE HCIYCKAIOT aTOMBI PTYTH IIPU IIEPEXOE B
HEBO30Y)KICHHOE COCTOSTHHE?

16.  Jlns voHM3anuu aToma KMCIopoa HeoOxoauMa 3Heprust okosio 143B. Haiitu
4acTOTY U3JIy4Y€HUs, KOTOPOE MOXKET BbI3BaThb MOHU3ALIUIO.

17.  HackoibKo M3MEHWJIACh SHEPTHs 3JIEKTPOHA B aTOME BOJIOPO/Ia PU UCITyCKaHUN
aToMOM (DOTOHA C JUTMHON BOIHEI 2,43+ 107 M?

18.  Ha ckosbKO U3MEHMTCSl KHHETUYECKasi SHEPTHs AJIEKTPOHA B aTOME BOJIOPO/JIa MPU
U3ITy4eHUH UM (POTOHA C AJTMHON BOJIHBI 486 HM?

19.  Ilpu nepexoje >IEKTPOHA B aTOME U3 CTAIIMOHAPHOI'O COCTOSIHUS C SHeprueit 4,8

5B u3nyqaetcs hoTOH, SHEPTHS KOTOpOTo paBHa 3,1 3B. Onpenenure 3HEPTHIO KOHEUHOTO
COCTOSTHUS DIIEKTPOHA.

20.  DuexTpoH B aTOME BOJOPOAA MEPENIET C TPETHETO YHEPTETUIECKOTO YPOBHS Ha
nepBbiid. OnpeenuTh YHEPTHIO UCITYIIEHHOTO MpU ATOM (HOTOHA.

Tema 7. DneMeHTHI (PU3MKH ATOMHOTIO A/Apa
1. B pesynbrate peakuuu 3341 +y — 4X + 2SMg obpasyercs HekoTopoe sapo X.

KakoBbl 3apsig oOpazoBaBiierocs sifjpa Z (B AMHUIIAX dJIEMEHTAPHOTO 3apsijia) U ero MaccoBOe
quciio A?

3apsia sapa Z MaccoBoe uncio siapa A

2. B Hacros1iee BpeMst IPUHATO CYUTATh, YTO OJJHUM M3 UICTOYHHMKOB dHepruu CosHna
CITy’KMT TaK Ha3bIBAEMBbIi YITIEpOIHBIH LUK CMHTE3a Ielusl 3He DTOT UK HAYMHAETCs C Sapa
yrinepona *2C B pe3ynbTaTe HECKONBKHX MOCIEI0BATENBHBIX TTOTJIOMIEHH I SIPOM TIPOTOHOB
UCITYCKaHHsI TO3UTPOHOB (IIPU ATOM 00pa3yroTcs sAapa MPOMEXYTOUHBIX JIEMEHTOB, a TAKXKe
HEHTPUHO U TaMMa-KBaHThI) BHOBb 00pa3yeTcs MpesxkHee apo '2C 1M CHHTE3UPYETCS SpO

renus 3He

ey xlp->12C+3He+y%.



CKOJIBKO IMPOTOHOB MNOTJIOIIACTCA U CKOJIbKO MMO3UTPOHOB UCITYCKACTCA B XOAC TAKOI'O
YrjiepoagHoro I_[I/IKJ'Ia? B otBere 3ammmmuTe 4nciao IIPOTOHOB 1 ITO3BUTPOHOB

Yuciio norion@aeMpIx

Ywucao HUCITYCKACMbIX ITO3UTPOHOB, y
IMIPOTOHOB, X

3. KakoBo MaccoBoe uuciio sapa X B peakiuu “e:Am + 3He > X + 2}n?

4. Slnpo Gopa MOXKET 3aXBaTUTh HEUTPOH, B PE3yJIbTaTE YEro NPOUCXOIUT AepHast
peakums jn + 2B - 4X + 3He c 06pa3oBaHHEM sApa XUMHYECKOTO dleMenTa 4X Kakosbl
3apsi 00pa3oBaBuIerocs sjpa Z (B €IMHULIAX HIEMEHTAPHOIO 3apsjia) U €ro MaccoBOE Uucio A?

3apsn sapa Z MaccoBoe uucio sipa A

1. B pe3ynbTate cepum pajHOaKTHBHBIX PACIaoB sApo ypaHa 235U mpesparmaercs
B s1po cBUHIA 295Pb Kakoe KOIHYECTBO 0 U f-pachaioB OHO HCHBITBIBAET PH 3TOM?

KomnuectBo a-

e KonunuaectBo f-pacnangos

2. B pesynsrate peakmuu 2341 + X — 4X + 3He obpasyerca mekoTopoe sapo X.
KakoBbl 3apsin oOpa3zoBasiierocs sapa Z (B eAMHHUIIAX AJIEMEHTApHOIO 3apsja) U ero MaccoBoe
yrcno A?

3apsia sanapa Z MaccoBoe uucio siapa A

3. B pesynpTaTe peakiuy CHHTE3a s1pa JeHTepus ¢ sAIpoM 4Z obpasyercs sapo
0opa 1 HEHTPOH B COOTBETCTBHH C PEAKITUEH:
‘H+%Z - B + In.
KaxkoBbl maccoBoe uucio X u 3apsan Y (B eIuHUIIAX dJIEMEHTApHOTO 3apsijaa) sapa,
BCTYIHMBILIETO B PEAKIIUIO C JieiTeprueM?

4. Omnpenennure 4uciO MPOTOHOB M HEUTPOHOB B AaTOMHOM SApE€ HEU3BECTHOI'O
snementa X, ydacTylomlero B sjuepHoil peakuuu4gX + 1H — 3He + $He B orTBere 3anuiiure
YUCJIO TPOTOHOB U YHCIIO HEUTPOHOB

Yuciio npoToHOB Hucio HeUTPOHOB

5. Snpo Gopa MOXeT 3axXBaTHTh ajb(a-yacTUIly, B pe3yJbTaTe 4Yero MpPOMCXOIUT
AnepHas peaxius 3He + 1B > 4X + inc o0pa3oBaHNEM anpa XUMHUYECKOTO
JJIEMEHTA KaxoBbI 3aps i 06pa3oBasiierocs sijapa 2X (B eMHHUIAX SIEMEHTAPHOTO 3aps/a)

U €ero maccoBoe yucio A?
B otBeTe 3anmunmrTe yncia



3apsn sapa MaccoBoe 4uciio siapa

Kpurtepun onenkn

3aueT BBICTABISIETCS CTYACHTY, MPOJIEMOHCTPUPOBABIIEMY YPOBEHb 3HAHUN B 00beMe,
COOTBETCTBYIOIIIEM MpPOrpaMMe MOJArOTOBKH. [IpH 3TOM [OIycKaeTcs HECKOJIBKO HErpyoObIX,
HECYIIECTBEHHBIX OIIMOOK. [IpoeMOHCTpUPOBAHBI BCE OCHOBHBIE YMEHHMs. BBINOITHEHbI
3aJjaHus, B TIOJTHOM 00beMe, HO HEKOTOpbIE C HEJOYETaMHU.

[Ipy HEBBINIOJIHEHUH YKA3aHHBIX YCIIOBHM — 3a4€T HE BBICTABJISAETCS.



