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1. IEPEYEHb KOMIIETEHIIUHA C YKABAHUEM ITAIIOB UX ®OPMUPOBAHUS B
IMPOOECCE OCBOEHUA OBPA3OBATEJIBHOU ITPOI'PAMMBI

B pesynbrare ocBoenuss OIIOII mo nampaBinenuto noarotoBku 35.03.04 Arponomus,
0oOyJaromuics JOJMKEH OBIAACTh CIEAYIOMUMU pe3ylbTaTaMd OOYYEeHUS 1O TUCIUILINHE

«Duzukay:

Tabmuma 1.1 — TpeboBaHus K pe3yabTaTaM OCBOCHUS JUCITUTIIMHBI

KOI[ 1 HAMMCHOBAHUC

Kon u
HAMEHOBALIE MH/IMKAaTOpa [Tepedenp UIAHUPYEMBIX PE3YJIbTATOB O0yUCHHS
JOCTYO)KEHUS 0 JUCLUIUINHE
KOMIIETEHINH
KOMIIETEHINH
3namp: GyHnaMeHTaIbHbIC 3aKOHBI (PU3HKH, B
T.4. (U3NYECKUE OCHOBBI MEXAaHUKH,
MOJICKYJISIPHOM (bU3MKH ¥ TEPMOIMHAMUKH,
JJIEKTPUYECTBA ¥ MarHeTH3Ma, ONTHKH,
aTOMHOMH, sIIepHOM (pU3MKM U1 peLeHus
CTaHJAPTHBIX 3a]1a4 B 00JIACTH arpOHOMUH U
3alUThl pacTeHUI. Ymems: UcCnonb30BaTh
OIIK-1.1 (dbyHIaMeHTalIbHBIC 3aKOHBI (PU3UKH, B T.U.
JlemoHCTpHpYET ¢du3nuecKre OCHOBBI MEXaHHUKH, MOJICKYIIIPHOM
3HaHUE OCHOBHBIX (U3UKH U TEPMOJANHAMUKH, DJICKTPUIECTBA U
3aKOHOB MarHeTu3Ma, OTHKU, aTOMHOMH, epHON (PU3UKU
MaTeMaTHYeCKUX U IUISL PELICHUS] THIIOBBIX 3324 B O0JIACTH
€CTECTBEHHBIX arpOHOMHUU M 3aLUTHI PAaCTEHUH.
Hayk,

OIIK-1. Cnocoben
peliaTh TUTIOBBIE
3aa4un
npodecCHOHAIbHON
JeITEeILHOCTH Ha
OCHOBE 3HaHUN
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U
€CTECTBEHHBIX HAayK
C TIPUMEHEHUEM
UH(OPMAaIMOHHBIX
TEXHOJIOTHH

HEOOXOIUMBIX I
pelIeHus! TUITOBBIX
3ajJa4 B o0JracTu
arpOHOMHH U
3aIIUTHl PACTCHUHN

Bnaoempw: naBbIKaMU MCTIOIb30BaHUS
(yH1aMEHTaJIbHBIX 3aKOHOB (DU3HKH, B T.4.
¢bu3nvecKre OCHOBBI MEXaHUKH, MOJIEKYIISIPHON
(U3HUKN U TEPMOJUHAMUKH, dJIEKTPUUYECTBA U
MarHeTu3Ma, OlTHKH, aTOMHOMH, epHON (PU3NKU
JUISL peIlieHus] TUIOBBIX 3a]1a4 B 00J1aCTH
arpOHOMUU U 3aILUTHI PACTCHUM.

OIIK-1.2
Hcnons3yer 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK
JUISL peleHus
THIIOBBIX 337a4 B
obnacTu
arpOHOMUU U
3aILUTHI PACTCHUI

3namp: GyHgaMEHTANTBHBIC 3aKOHBI (PU3UKH, B
T.4. (PU3UUYECKHE OCHOBBI MEXaHHKH,
MOJIEKYJIIPHOU bu3uKy u
TEPMOJIUHAMUKH, JIEKTPUUECTBA U MarHeTU3Ma,
OTITUKU, AaTOMHOM, SIEPHON (PUZUKU IJIS
pelleHrs CTaHAapTHBIX 33/1a4 B 00J1acTH
arpOHOMUH U 3aITUTHI PACTECHUH.

Ymems: ucnonwzoBate GpyHAaMEHTATHHBIC
3aKOHBI (PU3UKH, B T.4. GU3UIECKHUE OCHOBBI
MEXaHHUKH, MOJICKYIIPHOH DU3UKH 1
TEPMOJIUHAMMKH, FIEKTPUUECTBA U MATHETU3MA,
OIITUKH, ATOMHOM, SACPHON (PU3UKH JIS
pellIeHrs CTaHAapTHBIX 33/1a4 B 00acTu
arpOHOMUU U 3aIIUThl PACTEHUMN.




Bnaoems: nHaBbIKaMy HCIIOJIb30BAHUS
(GyHIaMEHTAIBHBIX 3aKOHOB (PM3UKH, B T.U.
(bu3MUecKre OCHOBBI MEXaHUKH, MOJIEKYJIIPHOM
(U3MKH U TEPMOJIMHAMUKH, DJICKTPUYECTBA U
MarHeTu3Ma, ONTHKU, aTOMHOM, SiIepHON
(GU3MKY 1715 pelIeHus CTaHAAPTHBIX 3aj1a4 B
00JIaCTH arpOHOMHMH M 3aIIUTHl PACTCHHH.

2. OIMCAHUE MMOKA3ATEJIEW U KPUTEPUEB OLIEHUBAHUS KOMIETEHIINIA
HA PA3/IMYHBIX OTAITAX UX POPMHUPOBAHUA, OIIMCAHUE HIKAJI

OINEHUBAHUA

Tabmuma 2.1 — Iloka3zaTenu W KpPHUTEPUH ONPEACICHUS YPOBHS CHOPMHPOBAHHOCTH
KOMITETeHIMH (MHTETpUPOBaHHAsI OLIEHKA YPOBHS C(POPMUPOBAHHOCTH KOMITECTEHITHA)

Kon u Ornenka ypoBHs c(hOPMHUPOBAHHOCTH
[Iimanupyemsl 1 yP (opmnp
HaMEHOBaHNE o
WHIAKATOPA HEYIOBJIETBOPUT OBJIETBO
p PE3yNbTaThI ya p ya p XOpOIIIOo OTJINYHO
AOCTUIKCHU 06yqu1/m €JIbHO HUTEJIBHO
KOMIIETEHIIUH
OIIK-1.1 OTCyTCTBYIOT Henonnaeie | CdopmupoBan | ChopmupoBaHH
JemoHcTpupye 3naTh: MPEJCTaBICHUs | MpPEACTaBICH HBIE, HO ple
T 3HAHUE o I[al.\/leHTa 00 us 00 coJiepXkalife | CUCTEMaTUYECKH
OCHOBHBIX m?l:me dbyHIaMeHTalbH | pyHIaMEHTa OTHEIIbHBIE € TIPEeJICTaBICHUS
3aKOHOB SAKOHLL bIX 3aKOHOB JBHBIX poOEeITbI 00
MaTeMaTHYECKH usHKH, B (¢bu3MKH, B T.4. 3aKOHOB npeacTaBieHus | (GyHIaMeHTalIbH
X U Ty ’ (buznyecKkux ¢u3uky, B 00 BIX 3aKOHOB
€CTECTBEHHBIX (1).H.31/II‘ICCKI/IG OCHOB MEXaHUKH, T.4. dbyHnamenTanp | (U3MUKH, B T.4.
HayK, OCHOBEL MOJIEKYJISIPHOM | (U3WYECKUX | HBIX 3aKOHOB | (PU3NYECKUX
HEOOXOINMBIX MCXAHIKH buzuky u OCHOB ¢bu3MKH, B T.4. | OCHOB
JUTSL peIIeHUs ’ TEPMOJIMHAMUKH, | MEXaHHUKHU (GUBHMYECKUX | MEXaHUKHU
MOJIEKYJIIPH ’ S
THUIOBBIX 3a1a4 offt hr3HKH W AJEKTPUYECTBA U | MOJIEKYJIIPH OCHOB MOJIEKYJISIPHOM
B oOJ1acTu TepMOJTHHAM Mar"eTusMa, ol pu3MKu 1 MEXaHWKH, (bu3UKH U
arpoOHOMUU U HKII)/I OIITHKH, TEPMOJIMHAM | MOJIEKYJISIPHOM | TEPMOJUHAMUKH,
3aIUTEI C)J'IeIZT —— aTOMHOM, KU, ((N71633197 81 AJIEKTPUYECTBA U
pacTeHui a1 p sIepHON (GU3UKK | DNMEKTPUYECT | TEPMOJAUHAMUK | MarHETH3Ma,
JUTSL PETIICHHST Bau H, OIITHKH,
MareTus3Mma, .
S CTaHJapTHBIX MarHeTusma, | 3JeKTpUYeCcTBa | aTOMHOM,
aTOMHO’ﬁ 3amayd BoOIacTu OIITHKH, W MarHeTusma, | sjaepHou GU3UKU
STEDHOM ’ arpOHOMHH U aTOMHOM, OIITHKH, JUTSl pelIeHUs
n 321 - 3aIUTHI SAIEPHON aTOMHOM, CTaHAAPTHBIX
J— pacreHuit bu3uky s SIEPHOM 3a1a4 BoOIacTu
p pelIeHus buzuku 11t arpOHOMHH U
CTaHIapTHBI
X 38724 B CTaHJapTHbI pelieHus 3aIUTEI
X 3a71a4 B CTaHIApTHBIX | PaCTEHUI
oOiactu
oOiactu 3a1a4 B
arpOHOMUU
arpOHOMUU obnactu
M 3aIATEI
N U 3aIUTHI arpOHOMUU U
pacTeHuit .
pacTeHui 3aIUThI
pacTeHui
YMmerh: He ymeer B nenom B nenom CdopmupoBanH




UCIOJIb30BaT | UCIOJIB30BaTh YCIIEIIHOE, YCIIEIIHOE, HO | 0€ YMEHHUE
b ¢dbyHIaMeHTaJIbH | HO HE coJiepxkaiiee UCTIOJIb30BATh
(byHIaMeHTa | ble 3aKOHbI cucTeMaTuye | OTAeJIbHbIE byHaaMeHTalbH
JIbHBIE ¢u3uKy, B T.4. CKO€ yMeHHUE | poOeIbl B bIE€ 3aKOHbI
3aKOHBI ¢busnyeckue UCIIOJIb30BAaT | YMEHUHU ¢bu3uky, B T.4.
¢u3uky, B OCHOBBI b UCMONB30BaTh | (pusmueckue
T.4. MEXaHUKHU, ¢byHnameHTa | GyHAaMEHTalb OCHOBBI
¢usnveckue | MOJEKYJISIPHOU JbHBIE HBIE 3aKOHBI MEXaHUKH,
OCHOB | (DU3UKU U 3aKOHBI ¢u3uky, B T.4. | MOJIEKYJISIPHOM

bl MEXAHHUKH, | TEPMOJTUHAMUKY, | (PHU3HKH, B ¢busnyeckue 073219871
MOJICKYJISIPH | 2JIEKTPUYECTBA U | T.4. OCHOBBI | TEPMOJMHAMUKH,
ol (PM3UKH U | MarHeTu3Ma, ¢usnyeckue | MEXaHHKH, AJIEKTpUYECTBA U
TEPMOJIMHAM | ONTHUKH, OCHOB | MOJIEKYJISIDHOH | MarHeTusma,
WKW, aTOMHOM, bl MEXAHUKH, | QU3UKH U OITHKH,
UIEKTPUYECT | ANCPHOM GU3UKK | MOJNEKYJISApH | TEPMOJAMHAMUK | aTOMHOM,
Ba U JUISL PEILICHUS ol puzuku u | u, SIepHON (HPU3HUKH
MarHeTu3Ma, | TUIOBBIX 337a4 B | TEPMOJAMHAM | 3JIEKTPUYECTBA | JUISl pELICHUS
OITHKHY, obmacTu UKW, M MarHeTu3Ma, | THUIOBBIX 337134 B
aTOMHOM, arpoOHOMUU H AJIEKTPUYECT | ONTHKH, obnacTu
SIepHOI 3aLIUThI Ba U aTOMHOH, arpOHOMUU U
(bU3MKY 11 | pacTCHHIA MarHeTu3Ma, | siAepHON 3aIIUTHI
peleHus OIITHKH, ¢buzuku s pacTeHuit
THUTIOBBIX aTOMHOH, pemeHus
3aja4 B SIepHOI THUIIOBBIX 33734
oOnactu ¢bu3uku 118 | B 00JaCTH
arpoOHOMHUU pelIeHus arpoOHOMUU U
1 3aIIUTHI THUTIOBBIX 3aIUTHI
pacTeHun 3a7a4 B pacTeHun

obnacTtu

arpoOHOMHUU

Y 3aIIUTHI

pacTeHun




Baapers: He Bnageer B nenom B nenom Ycnemnoe u
HaBbIKAMU HaBbIKaMU YCIELIHOE, | YCIEUIHOE, HO | CUCTEMAaTHYECKO
UCIOJIb30BaH | HCIOJIb30BaHUS HO He coJiepxalee € IPUMEHEHHE
us byHaaMeHTanbH | CUCTEMaTHue OTJIEJIbHbIE HaBbIKOB
byHaameHTa BIX 3aKOHOB CKOE po0ebl HCIOJIb30BaHUS
JIBHBIX ¢u3uKy, B T.4. | IPUMEHEHUE | TpPUMEHEHHS | (QyHJAaMEHTaIbH
3aKOHOB ¢buznueckue HaBBIKOB HaBBIKOB BIX 3aKOHOB
¢u3uky, B OCHOBBI WCIOJb30BaH | UCTIOJB30BAaHUS | (PHU3HKH, B T.U.
T.4. MEXaHUKH, ust byHIaMeHTalIb ¢dusnueckue
¢buznyeckue MOJICKYJISIpHOW | (pyHIaMEeHTa | HBIX 3aKOHOB OCHOBBI
OCHOBBI bu3nkH U JBbHBIX ¢bu3uky, B T.4. MEXaHHKH,
MEXaHUKH, TEPMOANHAMUKH, 3aKOHOB duznueckue MOJIEKYJISIPHOM
MOJICKYJISIPH | 3JIEKTpUYecTBa M | (DU3HKH, B OCHOBBI bu3MKU 1
ol pu3uku u Mar"eTusma, T.4. MEXaHHKH, TEPMOJUHAMUKH,
TEepPMOJIMHAM OIITHKH, dusnueckrue | MOJIEKYJSPHOM | 3JIEKTpUYECTBA U
UKU, aTOMHOM, OCHOBBI ¢u3uky 1 Mar"eTusma,
JIEKTPUYECT | sIEpHOM PU3MKM | MEXaHHKH, | TEPMOAMHAMMK OITHKHU,
Bau JUTSI peILICHUS MOJIEKYJISIPH u, aTOMHO,
MarHeTH3Ma, | THIIOBBIX 33/1a4 B | OM (M3UKU M | AJIEKTpUYECTBA | siIepHOM pr3uKm
OITHKH, o0nactu TEPMOJIMHAM | U MarHeTu3Ma, JUISL PELIECHUS]
aTOMHO1, arpoOHOMUU U UKU, OIITHKH, TUIIOBBIX 3aj1a4 B
SIepHOI 3alIUTHI JIEKTPUYECT aTOMHOM, obnacTtu
buzukn s pacTeHui Ba U AJIEPHON arpOHOMMHU U
peleHus MarHeTusma, | (U3MKU A7 3aLUThI
THUTIOBBIX OIITHUKH, peleHus pacteHuit
3a/1a4 B aTOMHOM, | THMIIOBBIX 33Ja4
oOnactu JIepHON B o0nacTu
arpOHOMUU Gu3uKK 11 | arpOHOMUHM U
U 3alUThI peleHus 3aIUTHI
pacTeHun THUIIOBBIX pacTeHun
3aJa4 B
oOnactu
arpoOHOMUU
U 3aILUTHI
pacTeHui
3HaTh: OTCyTCTBYIOT Henonueie | CdopmupoBan | ChopMupoBaHH
¢dbyHgaMeHTa | NpeICTaBICHUS | MPEACTaBIICH HBIE, HO bI€
JIbHBIE 00 us 00 COJiepKalle | CUCTEMaTHYECKU
3aKOHBI bynaamenTaneH | (yHIaMEHTa OTJIEJIbHbIE € MPEeACTABIICHUS
¢bu3uky, B bIX 3aKOHOB JBHBIX po0GeITbI 00
T.4. ¢u3uKy, B T.4. 3aKOHOB NpeaCTaBiIeHNs | (yHAaMEHTaIbH
¢busnueckue (buznyecKkux ¢bu3uky, B 00 BIX 3aKOHOB
OCHOBBI OCHOB MEXAHUKH, T.4. dbynnamenTans | (U3MKH, B T.4.
MEXaHUKH, MOJIEKYJISIPHOM | (U3NYECKHUX | HBIX 3aKOHOB bu3neckux
MOJIEKYJISIPH (N7632147 871 OCHOB ¢u3uKy, B T.4. OCHOB
Ol (U3UKHU U | TEPMOJAMHAMUKH, | MEXAHUKH, bu3nyecKux MEXaHHKH,




OIIK-1.2
Hcnonb3yer
3HAHUSA
OCHOBHBIX
3aKOHOB
MaTeMaTU4eCcK
UX U
CCTCCTBCHHBIX
HayK I
pelIeHns
TUIIOBBIX 33724
B arpOHOMUU U
3aIUTHI
pacTeHuit

TEPMOJVHAM | DJIEKTPUYECTBA U | MOJIEKYJISIPH OCHOB MOJIEKYJIAPHOU
UKH, Mar”eTusma, oii (hU3NKH U MEXaHMKH, busukn u
JNEKTPUYECT OIITHUKH, TEPMOAVHAM | MOJEKYJSAPHOW | TEPMOAMHAMUKH,
Ba U aTOMHOM, UKH, bu3ukH 1 AJIEKTpUYECTBA U
MarHeTusMa, | sIepHOM QU3MKU | JEKTPUYECT | TEPMOAMHAMMK Mar"eTusma,
OIITHKH, JUISI pEILICHUS Ba U u, OIITHKH,
aTOMHO, CTaHJIapTHBIX MarHeTusma, | 3JEeKTPUYECTBa aTOMHO,
SIEPHOMN 3aja4 BoOnactu OITHKH, M MarHeTu3Ma, | saepHOU PU3UKU
bu3uku 1 arpOHOMUU U aTOMHOH, OIITHKH, JUISL pELLICHUS
peLeHus 3aIUThI SIIEPHOMN aTOMHOM, CTaHapTHBIX
CTaHIapTHBI pacTeHui bu3ukn s ANEPHON 3aja4 BoOjacTu
X 337124 B peleHus ¢buzuky s arpOHOMUU U
obusacTu CTaHapTHBI peleHus 3aIUTBI
arpoOHOMUU X 337124 B CTaHJIapTHBIX pacTeHuit
U 3alUThI oOnactu 3a/1a4 B
pacTeHui arpoOHOMUU obnactu
Y 3alIUThI arpOHOMUU U
pacTreHui 3aLUThI
pacTeHui
Ymers: He ymeer B nenom B nenom CdhopmupoBanH
UCIIOIb30BaT | UCIIOJIb30BaTh YCIEWHOE, | YCIEUIHOE, HO 0€ yMEHHE
b ¢byHIaMeHTaIbH HO HE coJieprkaliee UCII0JIb30BATh
¢dbyHaaMeHTa | ble 3aKOHbI CUCTEMATHYE OTJEJbHbIE byHaaMeHTalbH
JIbHBIE ¢u3nKy, B T.4. CKOE YyMEHUEe poOeibl B bI€ 3aKOHbI
3aKOHBI ¢buznyeckue UCIIOJIb30BaT YMEHHUH ¢u3uKy, B T.4.
¢u3uky, B OCHOBBI b HCIIOJIb30BaTh ¢duznueckue
T.4. MEXaHMKH, bynnamenTa | (pyHIaMEHTaNIb OCHOBBI
¢usnyeckrue | MOJIEKYJISIPHOMN JIbHBIE HbIE 3aKOHBI MEXaHUKH,
OCHOB | (DM3MKH U 3aKOHBI ¢u3uKy, B T.4. | MOJIEKYJISIPHON
bl MEXaHUKH, | TEPMOJUHAMUKH, ¢u3uky, B ¢buznueckue ¢bu3uky u
MOJIEKYJISIPH | DJIEKTPUYECTBA U T.4. OCHOBBI | TEPMOJIMHAMUKH,
ol pu3MKK U | MarHeTU3Ma, ¢duznueckue MEXaHHKH, AJIEKTpUYECTBA U
TEPMOJMHAM | ONTHKH, OCHOB | MOJIEKYJIIPHOU Mar"eTusma,
UKU, aTOMHOM, bl MEXAHUKH, ¢buzuky u OIITHKH,
JIEKTPUUECT | ANCPHOM GU3UKK | MOJEKYJSPH | TEPMOAMHAMMK aTOMHO,
Ba U JUISL pELLICHUS oii (pU3UKK U u, A7epHON pU3nKN
MarHeTusma, | TUIOBBIX 337]a4 B | TEPMOJUHAM | AJIEKTpUYECTBA JUISL peILIeHHsI
OIITHKH, obnacTu VKU, M MarHeTu3Ma, | THIOBBIX 3a/1a4 B
aTOMHOI, arpoOHOMUU U INEKTPUYECT OIITHUKH, obnactu
SJIEPHON 3aIUTHI Ba U aTOMHOH, arpOHOMUU U
bu3uky I | pacTeHUi MarHeTu3ma, SIIEPHOM 3aIATHI
peLeHus OIITHKH, ¢buzukn s pacTeHui
TUIIOBBIX aTOMHOHM, peleHus
3a]1a4 B SIIEPHON TUIIOBBIX 3a4a4
obnactu bu3uKH 115 B o0Jy1acTu
arpOHOMUU peleHus arpOHOMUU U
U 3alIUTHI TUIIOBBIX 3aIUTHI
pacTeHui 3a7a4 B pacTeHui
o0nactu
arpoOHOMUU
Y 3alIUTHI

pacTeHui




Baaners: He Bnageer B nenom B nenom YcnemHsoe u
HaBbIKAMU HaBbIKaMU YCIEIIHOE, | YCIEIIHOE, HO | CUCTEMaTU4YECKO
UCIIOJIb30BaH | HCIIOJIB30BAHHUS HO HE coJieprkaniee € IPUMEHEHHE
us byHaaMeHTanbH | CUCTEMaTHue OTJIEJIbHbIE HaBbIKOB
byHaameHTa BIX 3aKOHOB CKO€E po0ebl UCIOJIb30BaHUs
JIBHBIX ¢u3uKy, B T.4. | IPUMEHEHUE | TpPUMEHEHHS | (QyHAaMEHTaJIbH
3aKOHOB ¢buznueckue HAaBBIKOB HaBBbIKOB BIX 3aKOHOB
¢u3uky, B OCHOBBI WCIOJIb30BaH | UCTIOJB30BAHUSA | (PHU3HKH, B T.U.
T.4. MEXAHUKH, us byHIaMeHTalIb dusnueckue
¢buznyeckue MOJICKYJISIpHOW | (pyHIaMEeHTa | HBIX 3aKOHOB OCHOBBI
OCHOBBI bu3nkH U JBHBIX ¢bu3uky, B T.4. MEXAHUKH,
MEXaHUKH, TEPMOANHAMUKH, 3aKOHOB duznueckue MOJIEKYJIIPHON
MOJICKYJISIPH | 3JIEKTpUYecTBa M | (DU3HKH, B OCHOBBI bu3MKU 1
ol pu3uku u Mar"eTusma, T.4. MEXaHHKH, TEPMOJUHAMUKH,
TEPMOJMHAM OIITHUKH, dusnueckrue | MOJIEKYJISPHOM | 3JIEKTpUYECTBA U
UKU, aTOMHOM, OCHOBBI ¢u3uky 1 Mar"eTusma,
JIEKTPUYECT | sIEpHOM PU3MKM | MEXaHHKH, | TEPMOAMHAMMK OIITHKH,
Bau JUTSI peILICHUS MOJIEKYJISIPH u, aTOMHOH,
MarHeTH3Ma, | THIIOBBIX 33/1a4 B | OM (M3MKU M | AJIEKTpUYECTBa | siIepHOM pr3ukm
OIITHKH, o0nactu TEPMOJVHAM | M MAarHeTU3Ma, JUISL pELLICHUS]
aTOMHO1, arpoOHOMUU U VKU, OIITHKH, TUIIOBBIX 3aja4 B
SIEPHON 3aIUTBI IJIEKTPUYECT aTOMHO1, obnacTtu
buzukn s pacTeHui Ba U AJIEPHON arpOHOMMHU U
peleHus MarHeTusma, | (U3MKU A7 3alILUTBHI
TUIIOBBIX OIITHUKH, peleHus pacteHuit
3a/1a4 B aTOMHOM, | THMIIOBBIX 33Ja4
oOnactu AJIepHON B o0Jyactu
arpOHOMUU Gbu3uKy 10 | arpOHOMUHM U
U 3alUThI peleHus 3alUTHI
pacTeHun THUIIOBBIX pacTeHun
3a/1a4 B
oOnactu
arpoOHOMUU
Y 3alIUThI
pacTeHui

Onucanue MKabl OLICHHUBAHUA

1. OneHka «HEYIOBIETBOPUTEIBHO» CTABUTCS CTYAEHTY, HE OBJIAJEBIIEMY HU OJHUM H3
3JIEMEHTOB KOMIIETEHIMH, T.€. OOHAPYKMBIIEMY CYIIECTBEHHbIE MPOOENbl B 3HAHUM OCHOBHOTO
MPOrpaMMHOT0 MaTepHuaa Mo AUCHUIUINHE (TPAKTHKE), JOMYCTUBIIEMY IPUHIIUIINATbHbIE OIIMOKH
IpY IPUMEHEHNHU TEOPETUUECKUX 3HaHUI, KOTOPbIE HE O3BOJISIOT €My MTPOAODKUTH 00yUYeHUE UITH
NPUCTYNUTh K MPAKTUUYECKOW JEeATENbHOCTH O€3 JOMOJHUTENBbHON MOJIrOTOBKU M0 JaHHON
JUCLUILINHE.

2. OueHka «yIOBJIETBOPUTEIBHO» CTAaBUTCS CTYACHTY, OBJAJEBIIEMY JJIEMEHTaMHU
KOMIIETEHIIUM «3HAaTb», T.€. MPOSBUBLIEMY 3HAHHUS OCHOBHOI'O IPOTrPaMMHOIO MaTepuana I10
JTUCIUTIINHE (TIPaKTUKE) B 00beMe, HEOOXOIUMOM IS TTOCIIEAYIONMEro O0yUeHUS U MPECTOSIIEH
IIPAKTUYECKOU JESATEIBHOCTH, 3HAKOMOMY C OCHOBHOM PEKOMEHIOBAaHHOM JIUTEPATYPOH,
JIOIyCTUBIIEMY HETOUHOCTH B OTBETE Ha 3K3aMEHE, HO B OCHOBHOM 00JIaJjatolleMy HEOOXO0AUMBbIMU
3HAHMUSIMHM JUISl UX YCTPAHEHUS ITPU KOPPEKTUPOBKE CO CTOPOHBI IK3aMEHATOpA.

3. OneHka «XopoIlo» CTaBUTCS CTYICHTY, OBJIAJCBIIEMY 3JIEMEHTAMH KOMIIETCHLIUHU «3HATH» U
«YMETb», TPOSIBUBLIEMY IOJIHOE 3HAHME MPOrPAMMHOI0 MarepHaja Mo AUCHUIIMHE (IPAaKTHKE),



OCBOMBIIIEMY OCHOBHYIO PEKOMEHJOBAHHYIO JIUTEPATYPY, OOHAPYKHUBILIEMY CTaOMIIBHBIA XapaKTep
3HAaHUW U YMEHUU M CHOCOOHOMY K MX CAaMOCTOSITEIbHOMY NMPUMEHEHHIO U OOHOBIIEHUIO B XOJI€
MOCJEIYIOMEr0 00Y4YeHUs 1 MPAKTUYECKON JeATEIbHOCTH.

4. OueHKa «OTINYHOY» CTABUTCS CTYAECHTY, OBJIAJIEBIIEMY JIEMEHTAMU KOMIIETEHLIUN «3HAThY,
«YMETb» H «BJIAJCTb», NPOSBUBIIEMY BCECTOPOHHHE M TJIyOOKHE 3HAHUS MPOrPaAaMMHOTO
MaTepuaia Mo JUCHUILIMHE (IIPaKTUKE), OCBOUBILIEMY OCHOBHYIO M JOMOJHUTEIBHYIO JIUTEPATYPY,
OOHapyXHUBLIEMY TBOPYECKHE CIOCOOHOCTM B IOHMMAHMUH, H3JIOKEHUU U IPAKTHUECKOM
WCIIOJIb30BAHUU YCBOCHHBIX 3HAHUII.

5. OueHKa <«3auyTe€HO» COOTBETCTBYET KPUTEPUSM  OLEHOK OT  «OTIMYHO»  JI0
«YIOBJIETBOPUTEIILHO.

6. OnieHKa «HEe 3aYTEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HEYAOBIETBOPUTEIBHOY.

3. TUIIOBBIE KOHTPOJIBHBIE 3AJAHUS WJIW HMHBIE MATEPHUAJIbBI,
HEOBXOJMUMBIE IS OIIEHKH 3HAHI/II71, YMEHl/Iﬁ, HABBIKOB U (MJIN) OIIBITA
JESTEJBHOCTU, XAPAKTEPU3YIOLIUX ITAIIbI OOPMUPOBAHUA
KOMHETEHHI/II?I B ITPOIIECCE OCBOEHUSI OBPA3OBATEJBbHOM MPOI'PAMMBbI
Tabmuma 3.1 — TumnoBbie KOHTPOJIBHBIC 3aJlaHHMsI COOTHECEHHBIC C WHIMKATOPaMHU JIOCTHIKCHHUS
KOMIICTCHITIHI

NHaukaTop AOCTHIKEHUS KOMITCTCHITIH Ne 3ayanuii (BorpocoB, OMIIETOB, TECTOB U TI. )
JUUISl OLICHKHU PE3YJIbTaTOB 00yUYEHUs 10
COOTHECEHHOMY MHJUKATOPY TOCTHKEHUS
KOMITICTCHITUHU

OIIK-1.1 [IemoHCTpHpyeT 3HaHHE OCHOBHBIX | MexaHnuka: Borpocsl — 6,9,12,21,25,26

3aKOHOB MaTeMaTHYECKHX U €CTECTBECHHBIX TepMoauHaMuKa M MOJICKYIISIpHAs (pU3MKa:

HayK, HEOOXOAUMBIX JJISI PEIICHUS TUITOBBIX Bompockl — 2-5,10,13,21

3a/1a4 B 00JIACTH arpOHOMHH U 3aIUTHI DJIEeKTPOMArHeTU3M: BOIPOCHI: BOIIPOCHI —

pacTeHuit 1,14,15,21,22

OIIK-1.2 DIIEKTPOMArHUTHBIC KOJICOAHMS Y BOJHEI:

Hcnonb3yeT 3HaHNUSI OCHOBHBIX 3aKOHOB Bonpocs! — 1,12

MaTeMaTUYECKUX U €CTECTBEHHBIX HAYK IS Onruka: Bonpocsl — 2,14,15,19

pEIICHUS] TUTIOBBIX 3a/1a4 B 00JIaCTH

arpOHOMUU U 3aIUThI paCTEHUN

3.2. BOHPOCBI AJIA CAMOKOHTPOJA M MOATOTOBKH K MPOMEKYTOYHOMY KOHTPOJIIO

1. MEXAHHKA (1 kypec, 2 cemecTp)

1. ®wusuka u ee CBsA3b C IPYTUMH CIICIIUAIBHOCTSAMH.

2. Kunemaruka, ee OCHOBHbIE TOHATHS. CpeHsIsl U MTHOBEHHAsi CKOPOCTH M YCKOPEHHMUSI.

3. HopmanbHOe M TaHre€HIMAJbHOE YCKOPEHHMsS M ONHCAaHUE C WX IOMOIIBIO JAPYTUE BUIBI
JIBIDKCHHSL.

4. BpamarenbHoe [IBW)XEHHE. YTJIOBas CKOPOCTh M YIIIOBo€ YyckopeHue. CBS3b MEXIY
JIMHEWUHBIMU U YTJIOBBIMHM BEJTUYUHAMM.

Kunematuka tBepaoro tena. JluHamuka nocrynatenbHoro apkenus. Cuna. Macca.

3akonsl HproToHa.

3aMKHYyTasi MEXaHUYECKas CUCTeMA. 3aKOH COXPAaHEHUs UMITYJIbCa.

[lenTp macc.

JlnHamuKa BpamaTeapHOro ABUKEHHUS. MOMEHT CHJIBIL.

Mowment unepuuu. Teopema IllTelinepa.

MoMeHT uMItyisca.
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12. OcHOBHOE ypaBHEHHE AMHAMUKHM BpALIATEIbHOIO JBMKEHHUS. 3aKOH COXpPAHEHHMs] MOMEHTa
UMITYJIbCA.

13. I'maBHBIE OCM MOMEHTa UHEpUUU. [ UpOCKOIL.

14. Duepruss u pabora. Pabota mpu mocrymatenbHOM JBFM)KCHHH. Pabora mpu BpamareabHOM
JBU>KEHUU.

15. Kuneruueckasi sHeprusi.

16. Teopema 0 KHHETUUECKOI SHEPTUU.

17. Teopema Kenwura.

18. Cunosoe nosne. KoncepBarusHubsle cuiibl. [loTeHIManbHas 3Heprusl.

19. TlotennumanbHas sHEPTUs 1e(HOPMUPOBAHHON MPYKUHBI.

20. I'paBuTaliiOHHasl NOTEHLMAIbHAS SHEPTUSL.

21. 3aKoH COXpaHEHU MEXAHUYECKOU SHEPTUH.

22. Npunnun otHOcuTenbHOCTH [ammmes. IlpeoOpazoBanusi [amunes. @opmyna ClIoKeHUS
CKOpPOCTEH. Y CKOpPEHHUE.

23. IlocrynaTel cnenualbHON Teopun oTHOocuTenbHOCTH. IIpeobpazoBanus Jlopenua. CnencrBus
npeobpazoBanus JlopeHua.

24. DyeMeHTHI PeATUBUCTCKON JUHAMUKH. B3anMOCBsI3b MEXKy SHEPTHEH U MacCOH.

25. 3akoH BceMupHoro Tsarorenus. Bec. HeBecomocTs.

26. 3akonsl Kerepa.

27. UckyccTtBeHHble ciyTHUKY 3emiu. KocMuueckue CKOpoCTH.

28. PeaktuBHOE nBMXKEHUE. YpaBHEHUE Merepckoro.

29. 3agaun L{roakoBcKoro.

30. AOCOJIIOTHO yIIpyroe u abCONIOTHO HEYIIPYro€ CTOJKHOBEHUS.

31. Cuna tpenus. Tpenue nokosi. TpeHue CKOJIbKEHHUE

2. TEPMOJNHAMMUKA U MOJIEKYJISIPHAS ®U3UKA (1 kypc, 2 cemecTp).

1.  OcnoBbl MosekynsipHON usnku. Atom. Temneparypa.

2. HWneanwHblii ra3. 3akonsl boinsa-Mapuotra, I'eit-JIroccaka, Illapns. YpaBuenne Menneneesa —
Knaneiipona.

OcHOBHBIE YpaBHEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.

®uznyeckuil cMbica Temneparypbl. Yucno ABoranpo. 3akoH JlanbToHa.

PaBHOMEpHOE pacripeielieHne SHEPrHH 10 CTEMEeHIM CBOOOIbI MOJIEKYI.

BHyTpeHHss SHEprusi CUCTEMBI.

[Tponeccel nepenoca: nuddysus,, BHyTpeHHEE TpEHHE, TEMIONPOBOIHOCTb.

. Cratuctuueckue 3akoHbl. PacripeneneHue MOJEKyJl MO CKOPOCTAM. 3aKOH pacrpeaeieHus
Makcsena.

9. MW3mepenue ckopocteit monexyn. OnsiT HITepHa.

10. 3akon pacnpenenenuss bonbumana. Yucio ABorazapo. 3akoH pacnpeneneHus Makcsesuia-
bonpmaHa.

11. bapomerpuueckas ¢popmyna.

12. Jlnuna cBoboaHoro mpobera moisekyn. Koapounuents: nupdysnn, BHYTPEHHErO TpeHUs,
TEIIONPOBOAHOCTH.

13. Temnno u pabota. 1 3aKOH TEPMOJUHAMHUKH.

14. Pabora pacimupenus rasa.

15. Nzoxopuueckwuii mporecc. Mzobapuueckuii mporecc. Ypasuenue P. Maiiepa.

16. N3otepmuyeckuil mpouecc.

17. Annabatudeckuii mporecc. Ypasuenue [lyaccona.

18. Ilonutuueckue mporecc.

19. PaBHOBecHBIE U HEpaBHOBECHBIE TIporiecchl. OOpaTuMble U HEOOPATUMBIE TIPOIECCHI.

20. KpyroBbie mpoI1iecchl.

21. Hukn Kapno. KIIJI nukna Kapno.

22. JIBuratesb BHYTPEHHEIO CrOpaHus. X0JI0AUIbHUKN. HarpeBaTenbHble HaCOCHI.
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23. Il 3aKOH TEpMOAMHAMHUKH.

24. DHTpONUS U TEPMOJAMHAMUYECKAsI BEPOSITHOCTD.

25. BpluncieHue SHTPONUH JUIsl pa3IUUHbIX [IPOLIECCOB.

26. PeanbHbll ra3sl.

27. TeopeTruueckue U30TEPMbl PEAIBHOTO ra3a.

28. DKCnepuMEHTalbHbIE HW30T€pMbl peanbHOro rasa. llepecwllieHHBIH Tap W meperperas
YKUJIKOCTb.

29. BHyTpeHHsIsl SHEprUsl peajibHOro rasa.

30. Dddekr xoynsa-Tomcona. CxxmkeHue rasa.

3. 9JIEKTPUYECTBO U MAT'HETU3M (2 kypc, 1 cemecTp)

1. Dnexrpuueckuii 3apsa. CpoiicTBa 3apsaaoB. 3akoH Kyiona.

2. HampsokeHHOCTh  3JIEKTPHYECKOro TMMoJisi  (TOYEUHBIM 3apsii, MPOBOJAHHMK, OeCKOHEYHas
IJIOCKOCTB, cepa). [IpuHImnI cynepno3uiuy SJIeKTPUIECKUX MOICH.

3. ITlotok BekTOpa 3rekTpuueckor nHayKuu. Teopema Octporpaackoro-I'aycca.

4. Pabora, coBepiiaemas IpHU MEPEMEIICHUU BJICKTPUUYECKOTO 3apsiia B JIIEKTPOCTATUYECKOM
nosie. [loTeHiuan 31eKTpocTaTu4ecKoro moJis.

5.  CBa3b MEXIy MOTEHIIMATIOM U HANPSHXKEHHOCTHI0. DKBUIMIOTEHIIMATbHBIEC TTOBEPXHOCTH.

6. HneanbHble IPOBOJHUKH B AJIEKTPUUYECKOM I0JI€. DIEKTPUUECKas 3allUTa.

7. OnexkTpuyeckas  €MKOCTb  yenuHeHHoro  mpoBogHuka.  KougeHcaropel.  EMKocTh
KOHJICHCATOPOB.

8. DHeprus 3apsHKEHHOIO TPOBOJHMKA U DSHEprus KoHjeHcaTopa. I[lnoTHocTh sHeprum
AIIEKTPUYECKOTO ITOJIS.

9. JludnexTpuku B 3neKTpuueckoM moje. [lonspHbie u HenmonspHble AudIeKTpukh. [lomspuzamus
JURJIEKTPUKOB.

10. CBoGoanbie W cBs3aHHBbIE 3apsabl. OTHOCHUTENbHAs ITUAIIEKTPUYECKas MPOHUIIAEMOCTh U
JURJIEKTPUYECKasi BOCIPUMMUYKBOCTD BEIIECTBA. DIEKTPETHI.

11. Cerneroanektpuku. [Ibe303nekTpudeckuii 3¢ Hext. DHeprus MoIIpru30BaHHOTO TUIIIEKTPUKA.
12. Onexrpuueckuit Tok. Cuna toka. IlnoTHOCTH TOKA.

13. VYcnoBus cymecrBoBanus Toka. CtoponHue cuibl. 9J[C HCTOYHHKA TOKA.

14. OGoOmenHbIi 3akoH OMa Ji71s ydacTka 1enu. 3akon Oma Jijist yuacTka menu. 3akon Oma Jist
3aMKHYTOM LIEMH.

15. 3akon Oma B muddepenunansuoit Gopme. 3axon [xoyns-Jlenma. 3akon J[xoyns-Jlenna B
TuddepeHImaIbLHoR Gopme.

16. Pa3zBerBnennsie nienu. [Ipasmina Kupxroda.

17. KoHTtakTHas pa3HOCTh NOTEHIHANIOB. TepmoanexkTpuueckue sisnenus. Tepmo D/(C.

18. 3akonsl anextponnsa Papajes. DIEKTpUIECKast IPOBOAUMOCTD KHIKOCTEH.

19. OnextponpoBosHOCTs ra3oB. HecamocrosiTenbHbli Ta3oBblii  paspsaa. CaMoCTOSATENBHbIN
Ta30BBIN pa3psl.

20. MarnutHoe nojue. JINHMY MarHUTHOM MHIYKIUU.

21. 3akon Ammnepa.

22. MarnuTHOe noJje NoCTOHHOro ToKa. 3akoH buo-Capapa-Jlamnaca.

23. MarsuTHoe nojie TpSAMOJIUHEMHOTO TPOBOAHUKA C TOKOM, KPYTOBOI'O TOKA, COJICHOU/IA.

24. Cwuna B3auMOJEHCTBUA JBYX MPSAMOIMHENHBIX TPOBOIHUKOB C TOKOM.

25. 3aKOH IOJIHOTO TOKaA.

26. PaGora, coBepiiaemasi Ipy MepeMeIeHny MPOBOJHUKA C TOKOM B MarHUTHOM T10JIE.

27. JIBuxkeHHE 3apsHKEHHBIX YacTUIl B MarHuTHOM noje. Cuna JlopeHna.

28. DddexT Xomna.

4. JJIEKTPOMAT'HETU3M. KOJIEBAHUA U BOJIHBI (2 kypc, 1 cemectp).
l. DnexrpoMarHUTHas UHIYKIIHS.
2. DIeKTpUYECKUH TOK B BUTKE, IBIKYIIEMCS B OTHOPOJIHOM MarHUTHOM MOJIE.



SIBiieHME CAaMOMHIYKIIU Y.

Tok B 1lenu mpu ee 3aMbIKaHUU U pa3MbIKaHUU.

Bzaumnas uanykus. Tpanchopmarop.

DHeprus MarHUTHOT'O TOJIS JIEKTPUYECKOTO TOKA.

MarnuTHbIE MOMEHTBI AJIEKTPOHOB U aTOMOB. ATOM B MarHUTHOM 1osie. Teopema Jlapmopa.
JlnamarHeTuky B OTHOPOJHOM MarHUTHOM IIOJIE.

9. TlapamarHeTuku B OAHOPOJHOM MarHUTHOM TIOJIE.

10. MarauTHoOE moJjie B BEIIECTBE.

11. deppomaruerusm.

12. YpaBuenus Makcseia.

13. l'apmonnveckue KoneOaTeNbHbIe JABIXKEHHE (ympyras MNpyXHHA, (U3NYECKHA MAasTHHUK,
MaTeMaTUYECKUN MasiTHUK).

14. CnoxeHne rapMOHUYECKUX KOJeOaHHii, HAPaBJIEHHBIX BJIOJb OHOM MPSIMOM.

15. CnosxeHue B3aMMHO MEPIEHAUKYISIPHBIX KOJIEOaHUH.

16. 3aryxaromue KoaeOaHusl.

17. BbIHyXJI€HHbIE KOJIEOAHHUS.

18. KoneGarenbHbIN KOHTYP.

19. Hesatyxarormiue 31eKTpOMarHuTHbIe KoJeOaHus.

20. 3aryxarolue 3JeKTPOMarHUTHBIE KOJIEOaHMUsL.

21. BbIHYXIE€HHBIE 2JIEKTPOMAarHUTHBIE KOJIEOAHUS

22. BonHOBBIE Tmpouecchl B ynpyroi cpene. IlpononbHble M momnepeuHble BoJHBL. CKOpOCTh
pacrnpocTpaHEHHs YIPYTHX BOJIH.

23. VpaBHeHue Oerymieil BOJHBL. DHeprusi BoiHBL JuddepeHnnanpbHoe ypaBHEHHE BOJHOBOIO
JBUKCHUSI.

24. DnexTpoMarHUTHBIE BOIHBL. HeKOTOpBIe CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

25. W3nyuyeHue 37eKTPOMarHUTHBIX BOJIH.

26. Ilkana 37€KTPOMarHUTHBIX BOJIH.

XN R W

5. OIITUKA.(2 kypc, 2 cemecTp)

1. BosHOBas u KBaHTOBas TEOPHUs CBETA.

2. 3akoHBI OTpaXeHHUsT W TperomiieHUs cBeta. 3akoH CHemnuyca. [lonmHoe BHYyTpeHHee
OTpakKCHHE CBETA.

I'eomeTpuyeckas onTuka.

Ontuueckue npuOOpsl: pepakTOMETP, BOJIOKOHHAS ONTHKA, CTEKIISIHHAS MPU3Ma.

Tonkue nuH3bl. MUKPOCKOTL.

Wntepdepennus cBeta. HTepdepeHIys cBeTa U KOrepeHTHOCTb.

. Crnoco6r1 Habmonenust uHTepdepeHun ceera: onblT FOHra, Ouzepkana Ppenens, ounpuzma
Openens.

8. UutepdepeHius cBeta B TOHKUX TUICHKAX.

9. Uutepdepomerpsl. [IpocBeTienne ONTHKH.

10. Jdudpakuus ceera. [Ipunnun I'toiirenca-dpenens.

11. Meroa 30u ®penensi.

12. ludpakunonHas pemierka. U@ pakiius peHTT€HOBCKUX JIy4yeH.

13. Tlonstue o ronorpaduu.

14. Tlonspusanus ceeta. EcTecTBeHHBII U MOISIpU30BaHHBIN cBET. 3akoH Maittoca.

15. Ilonspusanus npu oTpakeHUU U MPEIOMIIEHUH. 3aKoH bprocrepa.

16. Ilonspuszanus npu ABOMHOM JydyenpesroMieHus. FcKycCTBEHHOE JBOMHOE JIy4epeIOMIICHHE.
17. BpaleHue miockocTy nojaspu3anuu. EctecTBeHHOE BpallleHueE.

18. Jducnepcus ceeta. HopmanbHas u aHOManbHas TUCIIEPCUMU.

19. Mornomenue cera. 3akon byrepa-Jlambepta. 3akon byrepa-Jlambepra-beepa.

20. Paccesnue cera. 3akoH Panes.

21. Cxopoctb cBeta. OnbiT @u3o. OnbsiT MaiikenbcoHa.
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6. OCHOBBI ATOMHOM ¥ SIIEPHOM ®U3UKH (2 kype, 2 cemecTp)

1. TemnmoBoe mzmydenue. AbcomoTHO uepHoe Teno. 3akoHbsl Kupxroda, Credana-bonpumana u
Buna. Onrtudeckasi mupoMeTpusi.

2. ®opmyna Panes-/xunca. @opmyna Buna. I'unoresa ceetoBbix kBaHToB. @opmyina [Inanka.

3. ®orordpdexr. OcHoBHBIC 3aKOHBI GoTodrddekra. YpaBHeHue DiHmTEHHA. DOTOIIEMEHTH U
UX IPUMEHEHHE.

4. HWwmnynsc dhotona. JlaBnenue cBera. Dddext Komnrona. Onsit bore.

5. CnexTpsl aToMOB Bojiopojia. JInHeiuaTbie, ojocaTbie, CIUIOUIHBIE CIIEKTPHI.

6. Monenu crpoenust aroma. Onwitel Pesepdopna. Iloctynater bopa. OObsicHeHHE CIIEKTPOB
aToma BOJOpPOJa.

7.  KopnyckyisspHO-BOJIHOBAs pupoaa CBeTa. Kopnyckynsipao-BoaHOBas npupoja
MaTrepuaibHbIX yacTull. BosHsl ne bpoinsa. JlnuHa BonHsl ne bpois.

8. VYpasnenue llpeaunrepa. Ctaructuueckoe TOJIKOBaHUE BOJH Jie bpoitns.

9. CootHomenne HeonpeaeneHHocTei I elizendepra.

10. MukpoyacTtuiia B 0JHOMEpPHOM MOTEHUUATbHON siMe. KBaHTOBaHME 3HEPIUU MUKPOYACTHLIBI.
11. Arom Bopopona. KBantoBsie uncia no treopun [lIpenunrepa.

12. CnuH snektpona. [Ipunuun 3anpera [laymnu.

13. Omnucanune COCTOSHHMSI aTOMOB C IIOMOIIBIO KBAHTOBBIX uucen. llepuomuueckas cucrema
31eMeHTOB MeHpeneesa.

14. Monenu KBaHTOBOH (PU3HKH TBEPIOTO Tesa. THUIIBI KPHCTALTMYECKUX PEIIETOK.

15. Tlonarue o ¢ononax. TemmoemkocTs KpucTtauioB. 3akoH [romonra u Iltu. TermmoeMKkocTb
KPUCTAJIJIOB IIPH HU3KUX U BBICOKHX TEMIIEpaTypax.

16. DneMeHTbI, 30HHOW T€OpUU. DHEPreTUUECKUEe 30Hbl B KpUcTajuie. BalieHTHas1, 3anpelieHHas u
CBOOOHBIE 30HBI B KPUCTAJLIE.

17. 3anonHeHHE 30HHBIX YPOBHEW B MeETalIax, MOJYNPOBOJAHMKAX M JUAIEKTPHUKAX MPU Pa3HBIX
TeMIEpaTypax.

18. KoHTakTHast pa3HOCTb NOTEHIMAIIOB. Y CIIEXH COBPEMEHHOM MMOIYIIPOBOJHUKOBON TEXHUKHU.

19. Tlonsatue o coOCTBEHHOM U MPUMECHOMN MPOBOJIUMOCTH MOJIYIIPOBOIHUKOB.

20. CoctaB m crpoeHue aToMHoro szapa. Hykionsl, 3apsn, pasmMep M macca aTOMHOIO sfpa.
MaccoBoe u 3apsinoBoe uucina. [Ipupona saepubix cuil. JlehekT Macchl v SHEpTus CBA3U AJIep.

21. PagnoakTuBHOCTh. Buapl paanoakTHMBHOro pacmnajga M u3lydeHud (a—,f—,y —HU3MEHEHUs
aToMHoOTO s71pa). [locTosiHHas U nepuo nosypacnaja.

22. SlnepHble peakllMM U 3aKOHBI coXpaHeHus. Peakuus nenenus sapa. LlenmHas peakius neneHus.
IlonsiTHE O SIIEPHOM PHEPTETHUKE.

23. Peaxuus cuHTe3a aTOMHBIX siaep. [Ipobnema ympaBiseMbIX TEPMOSIEPHBIX PEaKIUil.

24. DieMeHTapHbIE YaCTUIIBI U UX KJIacCU(pUKAITHSI.

3.3. BapuaunTtsl 32124 1JI1 HHAUBUAYAJIBHOIO 32IaHUS M CAMOCTOSAITEILHON padoThI

1. MEXAHHKA (1 kypc, 2 cemecTp)

1. 3aBHCHMOCTbL NPOHIEHHOTO TEIOM IYTH S OT BPEMEHH t JaéTcsl ypaBHeHHeM S = A+ Bt +Ct”,
rme A=3m, B=2m/c u C=1w/c* . Haiitu CpellHee YCKOpPEHHUE Tena 3a MEpPBYI0, BTOPYIO,
TPETHIO CEKYH/IbI €r0 JBUKCHHUSL.

2. Kawmenp OpomieH B ropu3oHTambHOM HampaBieHuu. Yepes 0,5 ¢ mocne Havaia JBHKECHUS
YHUCICHHOE 3HAaYeHHE CKOPOCTH KaMHsA cTaio B 1,5 pas3a Oomblle €ro HayajabHOH CKOPOCTH.
Halitn HavanbHyr0 CKOpOCTh KaMHs1. CONTPOTHUBIIEHHE BO3AyXa HE YUUTHIBATh.

3. Haiitu pamudyc Bpalaromero Kojeca, €Cld HM3BECTHO, YTO JIMHEWHAas CKOpPOCTb V) TOUYKH
nexarmied Ha oboxe, B 2,5 pa3za Oousblile JUHEWHOH CKOPOCTH V), TOUKH, JIeXkallerd Ha 5 cMm
OnmKe K 0cH KoJleca.

4. Komneco pagmycom R =0.1M Bpamaercs Tak, 4YTO 3aBUCHUMOCTH YIJIa IIOBOPOTa pajadyca OT

BPEMEHH Jaercsi ypaBHeHHeM ¢ =A+Br+Ct’, rne B=2pan/c u C=1pan/c’ Jlns Touex,



10.

11.

12.

13.

Jexanmx Ha 0007e Koeca, HAWTH Yepe3 2¢ Mmoclie Havana ABMKCHUS CIICTYIOIINE BEIIUYUHBI:
1)yrimoByro CKOpOCTh, 2) JMHEHHYIO CKOPOCTh, 3) YIJIOBOE YCKOpEHHE, 4) TaHTCHIMAIbHOE
YCKOpEHUE, 5) HOPMAIIbHOE YCKOPEHUE.

Teno maccoit 0,5 Kr ABMXKETCS NPSAMOIUMHEHHO, IPUYEM 3aBUCUMOCTb IPOUIEHHOIO TEJIOM
yTH S OT BPEMEHH ¢ 1aéTcs ypaBHeHneM S = A—Bi+Ct> —Dr*, rne C=5m/c> u D=1wm/c’.
Haiit BenMunHy CWIIBI, IEUCTBYIOIIEH HA TEJIO B KOHILE IIEPBOM CEKYH/IbI ABUKCHUS.

Teno Becom 49 H ypapsiercss 0 HENMOABMXKHOE Teno maccod 25 kr. KuHetumueckas sHeprus
CHUCTEMBI 3THUX JBYX Te€J HEMOCPEJCTBEHHO TMociie ynapa crtaia paBHa S5/[k. Cuurtas ynap
LEHTPaJIbHBIM U HEYIPYT'HM, HATH KHHETUYECKYIO SHEPTHUIO IEPBOIO TENa A0 yaapa.

Haiitu paboTy, KOTOpyIO HaZ0 COBEPILINTb, YTOOBI CXKaTh MPYXHUHY HA 20 CM, €CJIM U3BECTHO,
YTO CHJIa TPOIOPIHOHAIbHA AcdopManvu W Toj nerctBueM cuibl B 29,4H mpyxuna
cKUMaeTcs Ha lewm.

HaiiT 3aBHCHUMOCTH YCKOPEHHS CHJIBI TSXKECTH OT BBICOTHI HaJ MOBEpXHOCThIO 3emuu. Ha
KaKOW BBICOTE YCKOPEHHME CHIIbI TSKECTH COCTaBisIeT 25% OT yCKOpEHHUsl CHJIbI TSYKECTH Ha
MOBEPXHOCTH 3€MJIH.

Ha 6apaban pagmycom R=0,5M HamoTaH miHyp, K KOHIy KOTOpOro mnpusszad rpy3 P;= 98 H.
Haiitu MomeHT uHepuuu Oapab®aHa, €CliM HM3BECTHO, YTO TIPy3 OMYCKAaeTCs C YCKOPEHHEM
a=2,04 m/c’,

Mennsriii map paguycom R =10 cm Bpamiaercsi CO CKOpOCTBIO, COOTBETCTBYIOIIEH v =2 00/c,
BOKpPYI OCH, Mpoxoismed uepe3 ero meHtp. Kakyioo paboTy Hamo COBEpIIUTH, YTOOBI
YBEJIMYUTH YITIOBYIO CKOPOCTh BpAIlleHUsI 11apa BABOE?

MaxoBoe KOIeCO HAYMHACT BPAIATHCS C MOCTOSHHBIM YITIOBBIM ycKoperueM & = 0.5 pag/c’ u
gepe3 ¢, =15 c mocne Hauana ABMKEHUS IPHOOPETaCT MOMEHT KOJIMYECTBA JABUKEHUS, PaBHbINA

2 o
L=73.5kxr m"/c. HaiilTu KMHETHYECKYI0 3HEprui0 Kosieca uepe3 £, =20c mocie Hadaia

BpAIICHUS.

OOHOPOIHBIN CTEP)KEHb COBEPIIAET Mayble KOJNeOaHHs B BEPTUKAIBHOW TIIOCKOCTH OKOJIO
TOPU30HTAILHOM OCH, MPOXOJsIneil depe3 ero BepxHuil koHer. JlnwnHa crepkus 1 =0.5wm.
Haiitu nepuon koneOaHUs CTEPHKHSL.

O6pyu auameTpoM 56,5 cM BUCHUT Ha rBO3JIe, BOUTOM B CTEHY, U COBEPIIIACT MaJible KoJieOaHus
B TUIOCKOCTH MapaienbHON cTene. HailTu nepuos 3 Tux xoiebaHwmii.

2. TEPMOJUHAMUKA U MOJIEKYJISIPHAS ®U3UKA (1 kypc, 2 cemecTp)

1.

2.
3.

Haiiti Maccy ceprucroro rasa (SO,), 3aHHMaomero 06séM 251 mpu temmeparype 27 °C u
JnaBiueHuu 760 MM pT. CT.

Haiit rimoTHOCTH BOJIOpOA PH TEMITEpaType 15°C u nasnenmu B 730 MM pT.CT.

Haiitn uucino mosekyn Bomopoaa B lcm”, eciu naBiaeHue paBHO 200MM pT.CcT., a cpeaHss
KBaJIpaTH4YHasi CKOPOCTh €r0 MOJIEKYJI MPH JIaHHBIX ycIoBUsAX paBHa 2400 m/c.

Yemy paBHa sHEprus TemoBoro ABumxkeHUs 20 r KUCIOpoAa IpU TEMIlepaType 10°C? Kakas
4acTh 3TOM SHEPrUM MPUXOJIUTCS Ha JOJIO MOCTYNATENIbHOTO JBMKEHHSI M Kakas 4acTb Ha
JIOJIXO BpallaTeabHOro?

HeoOxomnMo cxkare 10%m° BO3/lyXa 10 00bEéma B 2- 10°m°. Kak BEITOJHEE €r0 COKUMATh:
a711abaTUYecKy WM U30TePMUIEeCKH?

NneanpHas TeroBas mamuHa padotaet no mukiay Kapao. [Ipu atom 80% Temna, momydaeMoro
OT HarpeBaTelns, Iepenaércs XoJIOAWIbHUKY. KosnuecTBo Temna, mOJy4aeMoro oOT
HarpeBatens, paBHo 1,5 kkan. Haiitu: 1) K.IL . nukna, 2) paboTy, COBEpIIEHHYIO TTPH TTOJTHOM
LUKIIE.

WneanpHas XoJa0auiIbHAs MallliHa, paboTaromias no ooparnomy uukiy Kapno, nepenaer temio
OT XONOJWIbHHKA C BOoiM npu Temmeparype 0°C KHISTHIBHAKY C BOJZOH MpH
TeMnepaTypeIOOOC. Kakoe Komu4ecTBO BOJBI HY)KHO 3aMOPO3UTH B XOJIOAWIHHUKE, YTOOBI
IIpEBPaTUTh B Iapl Kr BOABI B KUIIATUIbHUKE?



10.

HaiitTu n3MeHeHus SHTPOIUY MpH 1epexojie 8 T Kucuopoaa ot oobéma B 10 11 mpu remnepaType
80° C k 00BéMy B 40 11 mpu TemIiepaType 300°C.

Haiitu n3meHeHus sHTponuu npu nzodapuyeckoMm pacumpeHuu 8 r remus ot V=10 n1 1o
00BéMma V,=25 1.

Kakyto Temmieparypy uMeroT 3,5T KUCIIOpoa, 3aHUMA0IIero 00s&mM 90 oM’ P JaBJICHUU B 28
at™.? ['a3 paccMarpuBarth Kak 1) ujeanbHbIH, 2) peabHbIN.

3. QJIEKTPUYECTBO (2 kypec, 1 cemecTp)

1.

2.

10.

11.

12.

13.

14.

Bo ckonbko pa3 cuia HbIOTOHOBCKOT'O IPUTSKEHHUS MEXKIY JBYMSI IPOTOHAMU MEHBLIE CHUJIBI
UX KyJIOHOBCKOT'O OTTJIKUBaHMs? 3apsi NPOTOHA YUCIECHHO PAaBEH 3apsAy JIEKTPOHA.

JIBa OAMHAKOBBIX METANIMYECKUX 3apsOKEHHBIX IIapuka BecoM 1,96 H xaxnaplil HaxoauTcs Ha
HEKOTOPOM PacCTOSIHUU ApYr OT Apyra. Haitu 3apsii mapukoB, eciii U3BECTHO, YTO Ha 3TOM
pPacCTOSHUU HX JJIEKTPOCTATUYECKas OSHEPrusi B MWUIMOH pa3 OoJbllleé HMX B3aMMHOM
I'PaBUTALlMOHHOMN SHEPIHH.

PaccTosHiE MEKIy ABYMs TOYEUHBIME 3apsaamu ¢, =7.5-10°Kinu g, =—14.7-10~° Kt pasno

5 cMm. Haiitn HAIIpsAKCHHOCTD JJICKTPHUYCCKOI'O ITOJISA B TOYKCE, HaxoJsIIeics Ha pacCTOAHUA 3
CM OT ITOJIOKUTCJIIBHOIO 3apsijia U 4 cMm oT OTPULATCIIBHOI'O 3apa/a.

OnpesieInTh HANPSKEHHOCTh 3JIEKTPHMYECKOrO0 Mons Ha paccrosHud  2-10° oM or
OJIHOBJICHTHOTO MOHA. 3apsi/l MOHA CYMTATH TOUCTHBIM.

B TMIIOCKOM TOpPU30HTAIBHO PACIIOJIOKEHHOM KOHJICHCATOPE 3apsDKEHHAs Karelbka PTYTH
HAXOJHUTCS B PABHOBECHUHU IPU HAMPSDKEHHOCTH 3JekTpuueckoro moniss E =600 B/cm. 3apsa

kanu pased 8-107" K. Haiitu paguyc karmm.

Ha kakoe paccrosiHre MOTYT cOIM3UTHCS JBA AIEKTPOHA, €CJIM OHU JBUXKYTCS HABCTpeUy ApPYT
JIpYry C OTHOCUTEJIbHOW CKOPOCThIO, PaBHOM 10% cm/cex?

Kakas coBepmiaeTca paboTa NpU IepeHeCeHHMHM TodedHoro 3apaga B 2-10°Kn wus3
OECKOHEUHOCTH B TOUKY, HaXOSAIIYIOCS Ha PACCTOSHUU | CM OT MOBEPXHOCTH IIapa PaiycoM

1 CM C ITOBEPXHOCTHO# MIOTHOCTBIO 3apsia o =10~ Ki/cm™?

DJEKTPOH BJIETAeT B IUIOCKHI TOPU30HTAIBHBIN KOHJEHCATOP MapajljIeNIbHO €ro IIACTHHAM CO
CKOPOCTBIO ve=10" Mm/cexk. Hanpsbxkennocts monst B konuencarope E =100 B/cMm, nnuHa
KOHJIeHcaTopa =5 cM. HaiiTu BeIMuuHy W HampaBieHHe CKOPOCTH 3JIEKTPOHA MPH BBIJIETE €ro
U3 KOHJEHCATOopA.

Haiitu emxocTs 3eMHOro mapa. Paguyc 3eMHoro mapa npuHsaTh paBHbIM 6400 kM. Ha ckonbko
M3MEHUTCS TOTEHLUal 3€MHOr0 Iapa, €Cid €My COOOLIUTh KOJMYECTBO 3JIEKTPUYECTBA,
paBHoe 1 Ku?

Karymka u3 MeqHO#H mpoBosiokn umeet conpotuieHne R =10.8 Om. Bec MenHO# MpoBOOKH
paBeH P =33.4 H. CxoipKk0o METPOB MPOBOJIOKH M KAKOTO AMaMeTpa d HAaMOTaHO Ha KaTymIke?
OOMOTKa KaTyIIKW M3 MEIHOHN MPOBOJIOKH IpH Temrieparype 14 °C umeer conpotusienue 10
Owm. Ilocne mpomyckaHusi TOKa CONMPOTHBIECHUE OOMOTKH cTano paBHO 12,2 Owm. Jlo kakou
TeMIeparypbl Harpenach oOoMmoTka? TemmeparypHblii KO3(Q(QUIMEHT CONPOTUBIECHUS MEIH
paBer 4.15-107 rpax’.

Onement J.J1.C. B 2 B umeer BHyTpeHHee comnpotusieHue 0,5 Om. Omnpenennuts mnajaeHue
NOTEHIMaja BHYTPH dJIeMEeHTa Ipu cuiie Toka B 1enu 0,25 A. HaiiTu BHelIHee ConpoTHBIICHUE
TN TTPU ATUX YCIIOBHSIX.

DJeMEeHT 3aMbIKal0T CHayala Ha BHeIIHee compoTuBieHHe R;=2 Om, a 3areM Ha BHeIIHee
conpotunenue R,=0,5 Om. Haittu D./[.C. smeMeHTa 1 ero BHyTPEHHEE COMPOTUBIICHUE, €CITN
U3BECTHO, YTO B KaXJOM H3 JITHX CJIy4yaeB, MOIIHOCTb, BBIJENIsSE€Mas BO BHEIIHEW IeMnH,
OJIMHAKOBa U paBHa 2,54 Br.

DIIeKTpUYECKHUI YallHUK UMeeT 1Be 0OMOTKH. [Ipu BKIIOUEHNH OJTHOM M3 HUX BOJA B YalTHUKE
3aKUNUT 4yepe3 15 mMuH, npu BriItodeHuu apyrod — uyepe3 30 muH. Uepes CKOJIBKO BpEMEHH
3aKWUIMUAT BOJA B YalHHWKE, €CIM BKIIOYUTH 00e¢ oOMoTkH: 1) mociemoBaTeiabHO, 2)
napauieabHO?



15.

16.

17.

Kakoe KOTM4ecTBO AJIEKTPUYECKOW SHEPTrUU HAAO0 HM3PACXO0J0BATh, YTOOBI MPHU IIEKTPOIIH3E
pactBopa AgNO, Beienunock 500 mr cepedpa? PasHOCTh MOTEHLMAIOB HA 3JIEKTPOJAX paBHA
4 B.

IInomans KaKa0ro 3JeKTpoAa MOHU3ALMOHHONW KaMephl 100cM® pacCcTosiHuEe MEX1y HUMH
6,2 cM. HaliTi TOK HAcCBHIIIICHUSI B TAKOM Kamepe, €CIIM U3BECTHO, YTO MOHHM3aTOp oOpasyeT B 1
oM’ execekyHHO 10° HOHOB KaxkJ0ro 3HaKa. MOHBI CYMTATh OJHOBAIEHTHBIMH.

[Torennuan nonuzanuu atoma remus 24,5 B. Halitu paboty nonuzanuu.

4. JJJEKTPOMATI'HETU3M. KOJIEBAHUSA U BOJIHbBI (2 xypc, 1 cemectp)

1.

2.

10.

11.

12.

13.

14.

HaiiTn HanpspkeHHOCTh MAarHUTHOTO OIS B TOYKE, OTCTOSIMIEH Ha 2 cM OT OECKOHEYHO
JUIMHHOT'O TIPOBOJIHMKA, 110 KOTOPOMY TE€YET TOK B 5 A.

Halitn HanpsyKeHHOCTh MAarHUTHOIO TOJs B LIEHTPE KPYroBOTO IIPOBOJIOYHOTO BHUTKA
panuycoM | cM, o KOTopoMy TeueT Tok 1 A.

JIBa npsIMOJIMHEWHBIX UIMHHBIX MPOBOJAHMKA PACIIOIOKEHBI MapajulelibHO Ha paccTosHuM 10
cM apyr ot gapyra. Ilo mnpoBognukam Tekyr TOkM [, =1, =5AB NPOTHBOIIOJIOKHBIX

HanpasiieHUsAX. HaliTu Benmn4uHy M HalpaBlIeHWE HANPSYKEHHOCTH MarHUTHOTO IOJISI B TOUKE,
HaxoZs1encs Ha paccTossHUM 10 ¢M OT KayKoro IpOBOJHMKA.

W3 nmpoBonoku uiHOK 1 M clenaHa kBajapaTtHas pamka. [lo 3Toit pamke Teder Tok cuion 10
A. HaiiTu Hanps>KEHHOCTh MAarHUTHOTO I0JISL B LIEHTPE PAMKH.

OOMOTKa KaTyUIKW c/ellaHa U3 NpoBoyioku auamerpoM 0,8 MMm. BuTku miaotHo mnpuseraror
Ipyr K napyry. Cumras KaTylKy AOCTaTOYHO JJIMHHOM, HAWTH HAaIpsHKEHHOCTh MArHUTHOIO
110JIs1 BHYTPH KaTYILIKU IIPU cujie Toka B 1 A.

B 0ogHOpOZHOM MarHMTHOM IOJIE, HalpsKEHHOCTh KoToporo 1000 3, momerieHa KBajgparHas
pamka. Ee IIOCKOCTh COCTAaBISleT ¢ HampaBieHHeM MaruuTHoro moist yrom 45°. Cropoua
pamku 4 cM. OnpeienuTh MarHUTHBIM TOTOK, TPOHU3BIBAIOLIUN PaMKY.

Mexny mnomrocamMu 3J€KTPOMarHUTa CO3JAeTCsl OJHOPOJHOE MArHUTHOE IOJIe, MHAYKIHS
kotoporo paBHa 0,1Tn. Ilo mpoBoay mmmHo0 B 70 cM, NOMEIIEHHOMY MEpPHEHAUKYISIPHO
CUJIOBBIM JIMHUAM, TeueT ToK cuiioi 70 A. Halitu cuity, AefCTBYIONTYIO Ha IPOBOJ.

HaiiTn kuHETHYECKYI0 SHEPTUI0 NMPOTOHA, ABIKYILErocs MO JIyre OKpY>KHOCTHU paguycom 60
CM B MarHUTHOM I10JI€, THAYKLUS KOTOporo pasHa 1 T

B onHOpOAHOM MarHuTHOM MoJie, UHIYKIHUSA KoToporo paBHa 0,1 Ti, paBHOMEpHO Bpamaercs
Katymka, cocrosimas u3 100 ButkoB npoBoyoku. Karymka nemaer 5 o6/cek. Ilmomanp
norepedHoro cedenus karymkn 100 cm’. Och BPAIIEHHs MEPICHINKYIAPHA OCH KATYIIKH H
HaIpaBJIEHUIO MarHuTHoro nosisd. Haiitn makcumansayro 3.J1.C. MHAYKIIMK BO BpallaroImencs
KaTyIlIKe.

Yepes kaTyniky, MHAYKTHUBHOCTh KoTopoil paBHa 0,021 I'H, TedeT TOK, M3MEHSIOLIMICS CO
BpemeHeM 1o 3akony I =1 sinwt, tne 1,=5A, @=2x/T u T =0,02c. HaiiTi 3aBHCHMOCTb

ot Bpemenu: 1) 2.J[.C. caMOMHAYKIIMK, BO3HUKAIOLIEH B KaTylIKe, 2) SHEPTMH MarHUTHOTO
MOJISI KaTYILKH.

Hanucars ypaBHEHHE TapMOHHYECKOIO KOJIEOATENBbHOTO JBMKEHMSI C aMIUIUTYJOW B 5 cM,
ecmu B 1 muH cosepmiaercst 150 konebGanuit u HauvanbHas (as3a KonebaHuN paBHA 45°,
Haueptuth rpaduk 3TOr0 IBUKEHUS.

Hamucate ypaBHEHHE TapMOHHUYECKOTO KOJIe0aTENbHOTO JBIDKEHHUS, €CIH MaKCHMalbHOe
ycKopeHnune Touku 49,3 cm/c?, Mepuoa KojebaHuil 2 ¢ M CMEIICHHE TOYKH OT IOJIOKEHUS
paBHOBECHSI B HAUAJIbHBIH MOMEHT BPEMEHU 25 MM.

K npyxune nojserieHa yamnika BecoB ¢ rupsmMu. [Ipu 3Tom nepuon BepTUKAIBHBIX KoJeOaHU
pasen 0,5 c. Ilocne Toro xak Ha YallKy BECOB IMOJIOKHIIM €Ile J00aBOYHBIC T'MPH, MEPHOA
BEPTUKAIBHBIX KoJjiebaHuit ctanm paBeH 0,6 c¢. Ha ckompko ymIMHHWIACH TpPY)KHWHA OT
npubaBIEHUS 3TOTO 100aBOYHOTO rpy3a’?

Touka yd4acTByeT OJHOBPEMEHHO B JBYX B3aUMHO-NEPHNEHAMKYISPHBIX KOJeOaHUSIX
x=2sinwt U y=2cos ot . HaliTh TpaeKTOPHUIO JBUKEHUS TOUKH.



15.

16.

17.

18.

19.

20.

Haiitu pasHocTh (a3 KonebaHuil IBYX TOYEK, JEKAIIUX Ha JIyde U OTCTOSIINX Ha PACCTOSHUH
2 M Jpyr OT Ipyra, eciy JUIMHA BOJIHBI paBHA | M.

o 8
KoneOaTenbHblii KOHTYP COCTOMT M3 KOHJEHCATOpa €MKOCTBIO §~10 ’® u xarymkw,

MHIYKTHBHOCTb KOTOpOH paBHa 2-10°/%. Ha Kakylo [JIMHY BOIIHBl HACTPOEH KOHTYp?
ConpoTuBJIeHNEM KOHTYpa MpeHeOpeyb.

KaTyIika, ”HIyKTHBHOCTh KOTOpoi L =3-10° [, NpHCOeUHEHA K IIOCKOMY KOHIEHCATOPY C
miomanplo mwiactue S =100cM’ u paccrosame Mexay HumH d =0,1mm. Uemy paBHa
JURJIEKTPUYECKasl IPOHUIIAEMOCTh CPEJIbl, 3alOIHSIONIEH IPOCTPAHCTBO MEXKIY IIACTUHAMM,
€CJIM KOHTYpP PE30OHUPYET HA BOJIHY JUIMHOK 750 M?

O6moTKa KaTymky cocTouT U3 500 BUTKOB MEIHOIO MPOBOJIA IIJIOLIA/lb IIONEPEUYHOTO CEUEHUS
B 1 mm’. Jluna katymku 50 cM u ee nuametrp 5 cM. [lpu Kakoil 4acToTe MEPEMEHHOro TOKa
MOJIHOE COTIPOTUBIICHUE ATOM KaTYIIKHU BJABOE OOJIbIIIE €€ aKTUBHOTO CONPOTUBIICHUS?
Kongencarop emkoctbio B 20 MK( U peocTaT, akTUBHOE CONPOTHBICHHE KOTOPOro paBHo 150
OM, BKJIIOUYEHBI N1OCIIEOBATENBHO B LENb NepeMeHHOoro toka yacrotoi 50 I'm. Kakyro yacth
HAIpsDKEHUs, TNPWIOKEHHOIO K O3TOM Ienu, COCTaBiseT MaJeHue HanpsbkeHus: 1) Ha
KOHJIEHCATOpe U 2) Ha peocTare?

B nenbp nepemenHoro Ttoka HampsbkeHueMm 220 B BkiouyeHsl mociiefoBareabHO eMKocTh C,
aKTUBHOE CONPOTHUBICHHE R ¥ uUHAYKTHMBHOCTb L. Hailitu nanenue nHanpsokeHus U, Ha

OMHMYECKOM COINPOTHUBIIEHHH, €CIM H3BECTHO, YTO IaJICHHE HANpPSIKEHUs Ha KOHJEHCATope
U, =2U, n nagenue HanpskeHus Ha MHIYyKTUBHOCTH U, =3U, .

5. OOTHUKA (2 kypc, 2 cemecTp)

1.

['opu3oHTaNbHBIA JIy4 CBETa MaJaeT Ha BEPTUKAIBHO PACIOJIOKEHHOE 3€pKaslo. 3epKayio
[IOBOPAUYMBAETCS Ha Yrojl O OKOJIO BEpTUKaNbHOM ocu. Ha kakol yrom noBepHETCS
OTpaXeHHbIN J1yd?

JIya cBera mamaer mox yraoM 30° Ha MIOCKOMAPAIIENbHYIO CTEKISHHYIO IUTACTHHKY M
BBIXOJUT U3 HEE MapajulesIbHO NepBOHaYaIbHOMY Jy4y. [lokazaTens npemomiuenus crekna 1,5.
KakoBa TonmuHa d miacTHHKY, €CJIM PacCTOSHUE MEXTy JTy4aMu paBHO 1,94 cm?

Jlyu cBeTta magaer moj yrioM i Ha TeJIo C MoKa3aTesneM InpejaomieHus n. Kak 10KHBI ObITh
CBSi3aHBl MeXJIy co00i { M n, 4YroOBl OTpaXEHHBIH Jyd OBbLI NEPHEHIUKYISIPEH K
MPETOMIIEHHOMY?

[Toxazarens mpemomiieHus crekia paseH 1,52, Hailitu npenenpHbple  yIVIBI  [TOJIHOTO
BHYTPEHHETO OTPaXXEHUs JUIsl TTOBEPXHOCTEH pazjena: 1) cTekiio — BO3ayX, 2) BoJa — BO3AYX,
3) cTekio — Boja.

[Tokxazarenu mpeaoMIIEHUS HEKOTOPOTO COpTa CTEKJa JUIsi KpacHOro W (pUOJIETOBOrO JIyuyei
paBHbl cooTBercTBeHHO 1,51 m 1,53. HaliTu npenenpHble yriabsl IOJHOTO BHYTPEHHETO
OTpaXeHHUsI MIPH MaJIEHUU 3TUX JIyuyell Ha TPaHUIlY CTEKJIO-BO3AYX.

Paguycsl KpHBH3HBI IIOBEPXHOCTEH JBOSKOBBIIYKIOW JHMH3bI paBHbl R =R, =50cMm.
[Tokazarens npenomieHus MaTepuasa JUH3bI paBeH n =1,5. HaliTu onTuyeckyro cuity JUH3BI.

JIunza ¢ QoKycHbIM paccTosHMEM 16 cM JaeT pe3koe H300pakeHHe IMpeaMeTa IpHU JBYX
MIOJIOKEHUAX, PAacCTOsHUE MexAy KoropbiMu 60 cm. HailTm paccTosHuMe OT mpeaMmera a0
JKpaHa.

ITnocko-BeINyKiIas JMH3a ¢ paanycoM KpuBu3HbI 30 cM U MokaszaTeneM npesnomieHus 1,5 naer
n300paxkeHHe NpeaMeTa C yBelIWueHueM, paBHbIM 2. HaliTm paccrosHue mnpenMera u
U300pakeHHst OT JIMH3HI.

B ombeite FOHra oTBepcTHS OCBEIATUCh MOHOXPOMATHYECKHM CBETOM JUIMHOM BOJIHBI
A =6-10" cM, paccTosIHME MEX1y OTBEPCTUSAMU | MM M paccTOSHHE OT OTBEPCTHIA 110 SKpaHa 3
M. HaiiTu nosnosxeHue Tpex nmepBhIX CBETIBIX MOJIOC.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

B ombiTe ¢ 3epkamamu ®peHenst pacCTOSHUE MEXKIY MHUMBIMH HM300paXKEHUSMHU HCTOYHHUKA
cBera Obuto paBHO 0,5 MM, paccTossHME 110 dKpaHa 5 M. B 3eneHoM cBeTe MOJYyYHIIUCH
UHTEp(QEpPEHIIMOHHBIE TOJOCH HAa PACCTOSHUU SMM ApPYr OT jApyra. HaliTu amuHy BOJHBI
3€JICHOTO CBETa.

Ha MpuibHyto mnenky (7 =1,33) nagaer Oenblii CBET MO YIIOM 45°. IIpu kakoii HauMeHbLIEH

TOJIIIMHE TUIEHKH OTPAKEHHBIE JTyuH OYIyT OKpAIIEHBI B XKETHIH 1BeT (A =6-10" cm)?
PaccTosHne MexIy IATBIM M BaJUaTh IATBIM CBETJIBIMU KoJblamu HproTOHA paBHO 9 MM.
Panuyc kpuBu3HbI muH3bI 15 M. HaiiTu 1uinHY BOJIHBI MOHOXPOMATHUECKOIO CBETA, MAaI0IIET0
HOpMaJIbHO Ha ycTaHOBKY. HaOmroieHue npoBoAUTCs B OTPa)KEHHOM CBETE.

Beruucnaute paguycsl nepBbIX I8ATH 30H DpeHens, eciii pacCTOSHUE OT MCTOYHHKA CBETa J0
BOJIHOBO IOBEPXHOCTM pPaBHO | M, pacCTOSHME OT BOJHOBOM IIOBEPXHOCTH N0 TOYKH

HaOJII0IeHHs TaKkxke paBHO 1 Mu A =5-10" M.

Ha menp mupuHON 2 MKM MajaeT HOPMajbHO MapaUleNbHBIM My40K MOHOXPOMAaTHUYECKOTO
ceeta ¢ anuHOM BoOiHBI A =5890A. Haiitu yrmel, B HampaBJIeHHH KOTOPBIX OyayT
HaAOJI0/IaTHCS MUHUMYMBI CBETA.

Ha menp majaer HOpManabHO MapajieNbHBIA MYYOK MOHOXPOMAaTHYECKOI'O CBETA C JJIMHOU
BonmHbl A. Ilupuna menu paBHa 6A4. Ilog kakum yriaom Oyner HaOJMIOAATBCS TPETH
TUu(GPaKIMOHHBII MUHUMYM CBeTa?

Yemy paBHaA NOCTOSIHHAs JU(PPAKIMOHHON PEIIETKH, €CIM 3Ta PElIeTKa MOKET pa3pelluTh B
MEePBOM MOPsAJKE TUHUU criekTpa kanmusa A =4044A° u 1 =4047A°? lllupuna pemetku 3 cM.
Onpenenuth yroj TOJHOW MOJSIpU3ALMM TPU OTPAKEHUU CBETa OT CTEKJIa, IOKas3areib
MIPEJIOMIIEHUSI KOTOPOTo paseH 1,57.

TIpesenbHbIi yroN MOTHOr0 BHYTPEHHErO OTPAXKEHHS IS HEKOTOPOro BelecTBa paseH 45°.
UYeMy paBeH Ui 3TOTO BEILECTBA YIOJl MOJTHON OIS PU3AIIH?

UeMmy paBeH ©oOKa3aTelb MNPEIOMIIEHHMSI CTEKJa, €CIM NpU OTPAKEHUHM OT HEro CBeTa
OTpaKEHHbII1 Jyd GYET MOTHOCTHIO MONAPH30BAH TPH yriie mpenomterus 307

YeMmy paBeH yroia MeXAy I[JIaBHBIMU IUIOCKOCTSMM NOJSpU3aTOpa M aHaIu3aTopa, €Ciu
MHTCHCUBHOCTb €CTECTBEHHOI'O CBETa, MPOIIEIIIEr0 Yepe3 MOJIApU3aTOp M aHalu3arop,
yMeHbIlIaeTcs B ueThipe paza? Ilornomenuem cBeta npeHeOpeyb.

6. OCHOBBI ATOMHOM ¥ SIIEPHOM ®U3UKH (2 kype, 2 cemecTp)

1.

MorHocTh u3My4eHus: abCOIIOTHO YepHOro Tena paBHa 34 kBT. Haiitu Temmeparypy 3TOro
2
TeJa, €CJIM U3BECTHO, YTO MMOBEPXHOCTH €ro pasHa 0,6 m”.

2. Haiiti, Kakoe KONMYECTBO YHEPruu ¢ 1 cM” moBepxXHOCTH B | ¢ M37IydaeT aBCOMOTHO YepHoe
TE€JNO, €CIM M3BECTHO, YTO MAaKCHUMallbHas CHEKTpajibHas IUIOTHOCTh €ro 3HEpreTH4ecKon
CBETUMOCTHU IIPUXOJUTCS Ha JJIMHY BOJIHBI B 4840 A’

3. Ha kakyro JUIMHY BOJIHBI MPUXOJHUTCS MAaKCUMYM CIEKTPaJbHON INIOTHOCTH JHEPreTUYECKON
CBETMMOCTH aOCOJIIOTHO YEPHOrO Tejla, MMEIOIIEro TeMIepaTypy, PaBHYIO TeMIepaType
YeIOBEUECKOTO TeNa, T.e. =37 °C?

4. C xaxkoil CKOpPOCTBIO JIOJDKEH JIBUTAThCs 3JIEKTPOH, YTOOBI €ro KWHETHYecKas HHeprus Obuia
paBHa PHepruu HOTOHA C [UTMHOU BOJIHBI A =5200A°?

5. Kpacmas rpanuma Qorosddexta mms HekoToporo Meramma pasaa 2750 A’. Uemy paBHO
MHUHHUMAaJIbHOE 3HaU€HUEe YHEPTUn (POTOHA, BRI3BIBAIONIEr0 (OoTodhDHEKT?

3.4. BapuaHTbl 331aHU# JUIS TOJATOTOBKH K TEKYILIEMY KOHTPOJIIO B TECTOBOM hopme

1. MEXAHUKA

1. Onpenenenue TMHEMHON CKOPOCTH B MEXaHUUYECKOM JIBUKEHUU!



1) BekropHas BenuuuHa, onpeneisemMas BTOPOH IMPOU3BOJHON paguyca — BEKTOpa JIBHIKYLIEHCS

r
r d’r
TOYKH I10 BpEMEHH: U =—.
dt
2) Bekropnas BenuuuHa, onpesensemMas IepBOil MPOU3BOJHON paauyca — BEKTOpa ABUKYILIEUCS
1
r dr
TOYKH 10 BPEMEHU: U =—.
dt
3) BexTopHas BenuuMHa, onpenenseMas epBOi MIPOU3BOJHON yriia MOBOPOTa Teja 110 BPEMEHMU:
1
r d
=L
dt
4) BekTopHas BeJIMYUHA, ONpejesisieMasi BTOPOH MPOU3BOAHOI yriia MOBOPOTa Tela MO BPEMEHHU:
r
r do
E=—7f.
dt

5) Benuuuna, ompezaensieTcs NPOU3BEICHHEM YIJIOBOH CKOPOCTHM Ha PagUyC OKPY)KHOCTH, IO
KOTOPOM TOYKa ABMXKETCI: U =w-R.
2. OnpeneneHye TMHEMHOIO YCKOPEHHUS B MEXaHUYECKOM JBUIKCHUMU:

. . r
1) BekropHast BenuuuHa, onpezenseMas epBoi MPOU3BOIHON CKOPOCTH 10 BPEMEHU: a =

3| &

dv
2) Benuunaa, XapakTepu3yroIias ObICTPOTY U3MEHEHHSI CKOPOCTH TI0 MOAYIIIO: d = 7 )
1

2
v
3) Benunuunna, XapakTepusyromias ObICTPOTY U3MEHEHHUS CKOPOCTH 10 HAMPAaBICHUIO: ad = e

4) BekTopHasi BEeTHMYMHA, OMpeenseMas MepBOil MPOU3BOIHON YIIIOBOM CKOPOCTH MO BPEMEHHU:

1
r dow
&E=—.

dt
5) BekTopHas BenMuMHa, ONpejelseMas BTOPOH NPOM3BOAHONM yrjia MOBOPOTA 10 BPEMEHH:
r
r do
£=—2.
dt
3. Kakas u3 popMyn BbIpakaeT NepBblii 3akoH HpI0TOHA 71 MHEPIUANBHBIX CHCTEM OTCYETa?
1 r 1 1 m -m 1 r nr L
1) F=ma; 2) F=-F; 3) F=G—5=; 4) F=mg; 5)Ecm ) F, =0,T0 v=cosnt
r i=0
4. Kakasi 3aBHCUMOCTb BBIPKAeT BTOPOii 3akoH HptoToHa?
1 r 1 1 m -m 1 T nr 1
1) F=ma; 2) F=-F; 3) F=G—5=; 4) F=mg; 5)Ecm ) F, =0,T0 v=cosnt
r

i=0

5. Kakas 3aBHCUMOCTB IOKA3bIBAa€T, YTO BCSAKOE JEWCTBHE TEN APYr Ha JApyra MMEET XapakTep
B3aMMOJEICTBUA?

1 1 1 . n
1) FZmCrl; 2) FF=-F,; 3) F=Gml—2mz; 4) 11V=m§; 5) Ecnm Z}r«‘l =0, T0 U =cosnt

r i=0

6. Kakas 13 popMyInpoBOK BBIpa)KaeT 3aKOH COXPaHEHUs UMITYJIbCa:
1) UMnynbc 3aMKHYTOM CUCTEMBI HE U3MEHSIETCS C TEYEHHEM BpEMEHH.
2) 'eomeTprueckass cyMMa HMMITYJIbCOB TeEJl, BXOASAIIMX B 3aMKHYTYIO CHUCTEMY, €CTh BEJIHMYMHA
MTOCTOSIHHASI.
3) B 3aMKHyTOH cCHCTEME MEXaHUYeCKash DHEPrHsl COXpaHsIETCsd, €CIM JAEHCTBYIOT TOJBKO
KOHCEpPBATHBHBIE CUJIBI.
4) 3amkHyTass (M30JMPOBAHHAsA) CHCTEMA — 3TO MEXAHMYECKas CHCTEMa TeJ, Ha KOTOPYK He
JNEUCTBYIOT BHEITHUE CHJIBI.
5) Bueminue cuibl — 3TO CHIIBI, C KOTOPBIMHU Ha TeJla MEXaHUYECKON CUCTEMBI IEUCTBYIOT Tea, HE
BXOJIILIUE B TAHHYIO CUCTEMY.



7. Kakast u3 popMyI1 BhIpakaeT CUITy TPEHUs CKOJIbKEHUS?

1) F=—ke; 2) F=GH2;

2 2
4

1 1
3) F=mg; 4)F=u-N; 5) F=ma

8. Teno paBHOMEPHO MEpPEMEIIAECTCS MO TOPU3OHTAIBHOM MOBEPXHOCTH M3 TMOJNOXKeHus | B

IOJIOKEHUE 2.
S

[
»

A

1 2
[ ] [ ]

Kakyro paboTy coBepIaeT npu 3TOM CHJIA TSXKECTU?

2
1) A=F-S-Cosac; 2) A=mg-S-Cosa; 3) A=0; 4)jﬂ-ds; 5) A=mgS .
1

9. MoIIHOCTh B MEXaHHKE 3TO:
1) BexTopHast BennuuHa, paBHas IPOU3BEICHUIO BEKTOPA CHIIBI HA BEKTOP CKOPOCTH.
2) CkansipHasi BeIMUMHA, paBHas padoTe, BHIMOJIHEHHON B €IMHUILY BPEMEHHU.
3) CxansipHoe npou3BeieHre paboThI Ha BPEeMsi, 32 KOTOPOE OHA BBINOJIHEHA.
4) CxansipHoe MPOU3BEJCHIE BEKTOPA CUJIbI HA BEKTOP MEPEMEILICHHUS.
5) CkansipHasi BeTUYMHA, paBHAS IPOU3BEIACHUIO CHIIBI HA TIEPEMEILICHIE U Ha KOCHHYC YTJla MEXIy
HUMU.
10. KuneTndaeckas SHEprus Tella IpH MOCTYATeILHOM JIBHYKESHUH OIpeensieTcss GopMyoin?
2 2 2 2 42
1) E=mgh; 2) E:’%; 3) E=TO 4y gl 5 g A

11. [ToreHmanpHas SHEPTHsI TEJIa MAacCO M Ha BbICOTE /i omnpezaensiercs GopMysIou:
2 2 2 2 A2
kx Jw mv mao A

1) E=mgh; 2)E=7; 3) E= ; 4) E= ; 5) E= 5
12. TloTeHnManbHast SHEPTHs YIPYroaepOPMUPOBAHHOTO TeNa OTPEAEAeTCs POPMYIIOii:
2 2 2 2 A2
1) E=mgh; 2) E=kx7; 3 E=JY . 4 ="V 5 E=%

13. 3akon COXPAaHCHUSA UMITYJIbCA, 3alMCaHHBIN IS ABYX TCJI IIpH a0COJIFOTHO YIIpyrom ynaape

UMeeT BUJL:
2 2 2 2 2 2 2
my | mb;  miy  mu, 3) my | mu; (m, +my)u”
9 b
2 2 2 2 2 2 2

r r r
1) mu,+mo, =(m +m,)u; 2)
1 1 L r =
4) mv, + m0, = mu, +mu,; 5) > (E,+E,)=const .

i=1

14. Monayns MOMEHTA CHJIBI OTHOCHUTEIILHO HETOIBIKHON ToukH (0) 3TO:
WM=F-d; 2)yM=F-t; 3)M=F-¢;, 4 M=F-1; 5 M=F-o.
rae d - neyo cuibl, | - paccrosiHue oT Touku BpamieHus (0) 10 TOUYKH MPUIOKEHUS CHIIBI, f-
BpeMsl JENCTBHUS CUIIBI, (- YIJIOBAsi CKOPOCTh BPAICHUS, & - YIJIOBOE YCKOPEHHUE BPALLEHHUS.
15. MoMeHT uHepIUHU MaTepralIbHON TOUKH OIpenesseTcs: popMyoun:

1 1
1) J,=Am -1, 2)-]:2-11'; 3)J:Em12; 4)J:Emr2; 5) J=J, +ma’,
rae  Am, - Macca MaTepUaIbHOHN TOUKH, 7, - PACCTOSHHE OT TOUYKH JI0 OCH BPAIICHHUS,

1 - mHa cTepKHS.

16. MOMEHT MHEPLIUH TeJIa OTHOCUTEIIBHO OCH BPAILICHUS €CTh:

) J,=Am-r?; 2) =) 3)J:émlz; 4)J:%mr2; 5) J=J, +ma’, rae



Am, - Macca MaTepualIbHOH TOYKH,7, - PACCTOSHHME OT TOYKM IO OCH BpamieHus,l - miuHa

CTEPKHSI.
17. Teopema IllTeiinepa, ompenensiomas MOMEHT HWHEPIMH Tejla OTHOCUTEIBHO JIFOOOW OCH
BpaIlleHUs1, BRIpakaeTcs (HOpMyIIoi:
2 1 2 1 2 2
) J,=Am;,-r"; 2) J=ZJI.; NJ=—mr; 4)J=—ml"; 5) J=J, +ma”,
2 12

rae  Am, - Macca MaTepuallbHOM TOYKH, 7; - PACCTOSIHUE OT TOYKH JI0 OCH BPALICHUS,

| - nnuHa crepkHs, J,- MOMEHT HHEPILMH OTHOCUTEIBHO MapajlIeIbHOH OCH, IPOXOAIIeH

yepes neHtp macc C Tena, a — pacCTOSHUE MEXKY OCSIMHU, M - Macca Tela.
18. Kunetndaeckas SHEprus BpaimieHus: abCOIFOTHO TBEPIOTO Tela BOKPYT HEMOIBHKHOU OCH:

2 2 2 2 2
MU oy g2t 3y gt Y B neh: 5)E=kx7.

1) E=

19. IlonHast KuHETHYECKAs SHEPTUS A0COIIOTHO TBEPJOTO Teja:

2 2 2
mo? Jo Jo* mo kx?

1) E= ; 2) E= ; 3) E= : 4) E=mgh; 5)E=7.

20. OcHOBHOE ypaBHEHUE JUHAMHUKH BpaIIaTEIIbHOTO JBMYKEHUS a0COJIIOTHO TBEPAOTO TEa UMEET
BUJI:

DM=J-6:2) F=m-&: 3)L=J-0: 4 v=w-r; 5)‘;—L=o.
t

21. MOMEHTOM HMITYJIbCA TBEPJOTO TEJIa OTHOCUTEIBHO HEIO/BIXKHOM OCH HA3bIBACTCS BEJIIMYHMHA,
ompezenseMast HOpMYIIOi:
1
1 T 1 1 dL r 1 v
) L=Jow; 2) p=mv; 3) d—zM; 4) L=const; 5) J =mr".
t

22. 3aKOH COXpaHEHUS MOMEHTA UMITYJIbCa ONPEIEIAETCS BRIPAKEHUEM:
1

1 T 1 1 dL r 1 )
) L=Jow; 2) p=mv; 3)d—=M; 4) L=const; 5) J =mr~.
t

23. 3akoH ['yka ans ynpyrux nedopmanuii TBEpIOro Tejaa UMeeT BUJ:

F
1) o=E-g; 2) F=—kx, 3)5=A1—1; 4)0':%; 5) F=u-N.

24. 3aKOH BCEMUPHOTI'0O TATOTEHUS JJ1s JIFOOBIX ABYX MaT€pUaAIbHBIX TOUEK:
1 1 T T > .
) F=mg; 2) F=ma; 3)F=—kx; 4)F:m‘;—”; 5) F=G 2
t r
r
25. Hanpsik€HHOCTB TOJIS TATOTEHUS (g) 9TO:

1

F : I7
1)§=—; 2)g=£; 3)g=2; 4 F=gT 2 2m2; 5) p=—.
m m t r m
26. YrioBas CKOPOCTh TIPU BpalleHUU aOCOTIOTHO TBEPIOTO Tela orpeaemseTcs: GopMymoii:

l)a)=£; 2) w=2nv; 3)a)=d—¢; 4)a)=£; S)a)=2—”.
R dt J

27. YrioBoe yCKOpPEeHHE MIPH BpaIlleHHH a0COTIOTHO TBEPAOTO Tela onpeaenseTcs GopMyIoi:

do d’o a M Al
DDe=—13; 2)e=——; 3e=—; 4d)e=—; 5 ec=—.
) dt ) dt? ) dr’ ) J ) ]
28. Kak cBsi3aHBI MEKTy COOOM yrioBasi v IMHEWHAs CKOPOCTh:
2
De=9? 2 =92 3 ,_w.R: 4) 0=21v: 5)g=d§”.
dt dt dt

29. Kaxoii popmMysoii MOKHO BBIPa3UTh HOPMAJILHOE YCKOPEHHUE OT/EIbHBIX TOUEK BPAIIAIOIIETOCs
TBEPJIOTO TeJla YEPEe3 €ro YriIOBYI CKOPOCTh!



2
Da =¢r; 2)%:%; 3) a,=w'R; 4)012?; 5) a=\la; +a; .
1

30. Kaxkoit ¢dopmynoili MOXKHO BBIPa3UTh TAHTCHIHMAJIBHOE YCKOPEHHE OTIEIbHBIX TOYEK
BpAILAOLLEr0Csl TBEPJOrO TEJIA YEPE3 €0 YIIIOBOE YCKOPEHUE:!

2
a =¢-r; 2)an:%; 3)an:a)2R; 4)a72%; 5)a:qfaj+af_
t

31. Cuna TpeHHs KaueHus OnpeaensieTcss GopMyIoi:

) F=p-N; 2)F=u-N; 3)F:%; 4) F=—kc; 5) F=mg.

2. TEPMOJAUHAMMUKA U MOJIEKYJIAPHAS ®U3UKA
1. YpaBHEHHE COCTOSHUS UJI€AILHOTO ra3a:

KUH

1) PV =Const; 2) P=Ra,T; 3) PV:ﬂRT; 4)yVvV=VaT; 53) P:§n<E >.
M
2. OcHOBHOE ypaBHEHHUE MOJIEKYISIPHO-KMHETUYECKON TeOpHUU:

1) PV =Const; 2) P=Ba,T; 3) PY=2RT; 4)V=VaT, 5)P=§n<E >
M

3. M3oTepMudeckuii mporece BeIpakaeTcst PopMyIIoun:
1) PV =Const; 2) P=Ra,T; 3) PV:ﬂRT; 4y v=VaT; 59) P:§n<EKW >.
M
4. N3oxopudeckuii nmpoiecc BbIpaxaercs (popmymou:

1) PV =Const; 2) P=Ba,T; 3) PY=2RT; 4)V=VaT,; 5)P=§n<E >.
M

KUun

5. M306apuyeckuii mporecc BoIpaxkaetcs GopMysIou:
1) PV =Const; 2) P=Fa,T; 3) PV=ERT; 4 V=VaT; 3) P=§n<EW >
M

6. IIpu cxxaTtum uaeanbHOro rasa ero 00beM yMeHbIIaeTcs B 2 pa3a, a TeMrepaTypa yBeIUunBaeTCs
B 2 pa3a. Kak n3mMeHuTCS IpU 3TOM JaBJICHHE ra3a?

1) yBenuuutes B 2 pa3a;  2) yMEHBUIMTCS B 2 paza;  3) yBeauuuTcs B 4 pasza;

4) yMeHbIINTCS B 4 pa3za;  5) HE U3MEHUTCH.
7. JlaBieHre ueaqbHOrO ra3a YMEHBIIWIOCH B 2 pa3a, TeMIepaTypa ra3a yBeJIMYWIach B 2 pasa.
Kak n3menuiics mpu 3toM o0beM raza?

1) yBenuumiics B 2 pa3za;  2) yMeHbIIMJCS B 2 pa3a;  3) yBenuuwics B 4 pasa;

4) ymenbiinics B 4 pa3a;  5) He U3MEHUIICS.
8. Kakas u3 gopmy:n BelpakaeT 3akoH JlanbToHa?

1) s=siT; 2) u=~RT; 3) P=P+P+P+..+P; 4y pv="2RT; 5)
2 2M M

1
P:§nm<u2 >.

9. Kakast u3 popMyI1 BEIpOKaeT paBHOMEPHOE pacipeiesieHHe YHEPIUH 10 CTeNeHust cBOOOIbI?

) e=<kT: 2) u=tTRT;  3) P=R+R+R+.+B; 4 PV="0RT; 5
2 2 M M

1
P:§nm<u2 >.

10. Kakast u3 opMyn BeIpaXkaeT BHyTPEHHIOIO SHEPTUIO CUCTEMBI?
D) e=sikT: D u="TURT: 3) P=P+P+P+..+P: 4) PV="LRT; 5) P=Lum<v’®>.
2 2M M 3
11. 3akoH pacnpenenenus MakcBesnia XxapakTepUu3yerT:
1) paBHOMepHOE pacipeneeHue SHEPTHU IO CTETIEHSIM CBOOOIbI;



2) ypaBHEHHUE COCTOSHUS HJI€aTBbHOIO Ira3a;

3) pacnpeneneHrue MOJIEKYI [0 CKOPOCTSIM;

4) pacrmpeneneHre MOJIEKYJ B IOTEHIUAIBHOM CHIJIOBOM I10JIE;
12. 3akoH pacnpenenenus: bojpliMana xapakTepHU3yerT:

1) paBHOMEpPHOE pacHpeieIeHue YHEPTUU 110 CTENEHSIM CBOOO/IbI;

2) ypaBHEHHE COCTOSHHUS UACATBHOTO rasa;

3) pacnpeneneHre MOJEKYJ 0 CKOPOCTSIM;

4) pacmpenenaeHre MOJIEKYJ B IOTEHIIMAIBHOM CHIJIOBOM IIOJIE.
13. YpaBuenue spneHust 1udy3un npeacrapisiercss GopMyInoit:

) Fepn@as: 2) 0=—x2L Asar: 3y M =—DP AsAr:
dz dz dz
4)D=§Z<u>; 5)77=%/1<u>p; 6)x=§/1<u>pcv.
14. YpaBHeHUe SABIICHHSI BHYTPEHHETO TPEHHSI IIPEACTABISAETCSA (OPMYIION:
 F=-p@as: ) 0=-—x2L Asar: 3y M =—DP AsAr:
dz dz dz
4)D:%2<U>; 5)77:%/1<u>p; 6)x:%/1<u>pcv.
15. YpaBHeHUE SBJICHUS TEIIONPOBOAHOCTH MPECTABISAETCS (POPMYJIION:
1) F=-pAs; 2) 0=—x L Asar; 3) M =-DL AsAr:
dz dz dz
4)D:%ﬂ,<u>; 5)77:%1<u>p; 6)x:%/1<u>pcv.
16. Koapduument nuddy3un Beipakaercst GopMyoi:
1) F=—n@AS; 2) Q=—xd—TASAt; 3) M=—Dd—pASAt;
dz dz dz
4)D=§/1<U>; 5)77=%/1<1)>p; 6)x=§/1<u>pcv.
17. KoapdunreHnt BHyTpeHHETo TpeHus BoIpaxkaeTcs (GopMysIoi:
1) F=—77@AS; 2) Q=—xd—TASAt; 3) M=—Dd—pASAt;
dz dz dz
4)D=§Z<u>; 5)77=%/1<u>p; 6)x=§/1<u>pcv.
18. KoadduieHT TeronpoBoIHOCTH BbIpaxkaeTcs (hopmyoit:
dv dr dp
1) F=-n—AS; 2) Q=—x—ASAt; 3) M =—D——ASAt;
dz dz dz
4)D:%2<u>; 5)77:§/1<u>p; 6)x:%/1<u>pcv.

19. AnqnabaTrdecKkuM MPOIIECCOM Ha3bIBACTCS MPOIECC, TPOTEKAIOITHH:
1) npu NoCTOSHHON TeMIlepaType;
2) 1mpH MOCTOSHHOM JIaBJICHUH;
3) 6e3 oOMeHa sHeprueit ¢ OKpyKaroliei cpeaou;
4) npu IOCTOSIHHOM 00bEME;
5) HeT NpaBUIILHOTO OTBETA
20. Kakas ¢opmyra BeIpaykaeT IMepBbIi 3aKOH TEPMOAMHAMHKH:

1)) PV=%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

21. IlepBblii 3aKOH TEPMOIUHAMUKH IS aIMA0ATUYECKOTO MPOIEcca UMEET BU:



1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
22. HCpBBIﬁ 3aKOH TCPMOJUHAMHUKU IJIA U30XOPHUUYCCKOr'o Iponecca UMECT BUI:

1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
23. IlepBblil 3aKOH TEPMOJIMHAMUKH JUISl U30TEPMHUUECKOTO MPOIIECCa UMEET BUA:

) PV="'RT; 2)Q=AU+A; 3)Q-AU; 4)Q-A; 5)A=-AU.

24. NneanpHBIN ra3 MOJYyYHUIT KOJUYECTBO TEIUIOTHI, paBHOe 300k u coBepmua paboTy, paBHYIO
100 /Tx. Kak u3menunach npu 3TOM BHYTPEHHSs SHEPrus raza?
1) yBenmmumiiack Ha 400 JIx; 2) yBenmumiiack Ha 200 [Ix; 3) ymenbmunack Ha 400 Jx;
4) ymenbinnach Ha 200 [x; 5) He u3MeHuUach.
25. Yemy paBHO M3MEHEHHE BHYTPEHHEH YHEPrUH Tra3a, €ClIu eMy Mepelair KOJIHUYeCTBO TEIUIOTHI,
pasroe 300 Ik, a BHEUTHHE CHIIBI COBEPIIMIM HAJ HUM paboTy, paHoe 500 Jx?
1) 200 JIx; 2) 300 Ix; 3) 500 x; 4) 800 Ix; 5)0 Ix.
26. UneanpHas TemioBas MallivHa, padortaromas no uukiny KapHo, moigyyaeT 3a Kaxablid LUK OT
HarpeBarens 2520 Jx rtemna. Temneparypa narpeBatens 400 K, xonogunsHuka 300 K. Haiitu
paboTy, coBeplIaeMyI0 MAILIMHON 3a OJUH LIMKJI, U KOJIMYECTBO TEIUIA, OT1aBAEMOT'0 XOJIOJUIbHUKY
3a OJIUH IUKIL.
1) 600 [x; 2000 1x; 2) 700 dx; 2200 Jx; 3) 630 [Ix; 1890 [Ix;
4) 800 IIx; 1200 IIx; 5) 1200 x; 700 Jx.
27. B peanbHOM rase:
1) He yduThIBaeTcs pa3Mepbl aTOMOB (MOJIEKY);
2) Y4MUTBIBAETCS pa3Mepbl aTOMOB (MOJIEKYI);
3) He yYUTHIBaeTCS CHJIBI IPUTSHKEHUS MEX]Ty aTOMaMH (MOJIEKYJIaMH);
4) He y4MTHIBA€TCS CHJIbI OTTAJIKMBAHUS MEKIY aTOMOB (MOJIEKYI);
5) y4MUTBHIBAETCS CUIIBI MPUTSKEHUS MEXIY aTOMaMH (MOJIEKYyJIaMHu ),
6) YYUTBHIBAETCS CHJIbI OTTAIKHMBAHMS MEXITY aTOMOB (MOJICKYJIAMH );
[Tpennaraemsie otBeTol: 1) 1,2,3; 2)4,5,6; 3)1,3,4;, 4)2,5,6; 5)1,4,5.
28. BHyTpeHHSsl SJHEpIHsl pealbHOro rasa:
1) Gonbllle BHYTpEHHEH SHEPTUU UI€AIbHOTO Ia3a;
2) MeHbllle BHYTPEHHEHN SHEpruu UaeaabHOro ras3a;
3) 3aBUCHT OT TeMIiepaTypbl HAEaTbHOTO ra3a;
4) 3aBUCHUT OT JIaBJICHUS UJCATHHOTO Ta3a;
5) 3aBUCHT OT 0ObeMa UJIeaTbHOIO Ta3a.

3. 2JIEKTPUYECTBO U MATHETHU3M. 4. KOJTEBAHUSA U BOJIHbI.
1. Koropas u3 popmyn Beipakaer 3akoH Kymona?

& q.9 F
DJ=—"— 2 F=k=72; 3)E=—:; 4)A=q(p-0,).
R+r &r q,
2. o xakoil popmyse onpenensercs HalpsHKEHHOCTh 3JIEKTPUUECKOT0 TOJIsl TOYEUHOTo 3apsijia’?
HNE=2; 2)E=—1_, NE=2; HE=—"1
g, 4re,r d 2re,a

3. Mo kaxoii popmyre onpeaensercs MOTeHIIUAN MOl TOYEYHOTO 3apsaa?

d -d -d
Do=r"—s =[5 Np-g=L—: 4 A=

; .
4re,r 2re,a &g, 2S¢g,

4. Koropas u3 popmyrn sBiseTcs: onpeaeeHueM EMKOCTH KOHAeHcaTopa?

l)l:i_'_i’ 2)6':2, 3)0:1’ 4) Rczi
c ¢ ¢ u » wc



5. Tlo kakoii opmyIe omnpenensieTcs o0Ias eMKOCTh CHCTEMBI MOCIEA0BATEIHHO COCTUHEHHBIX
KOHJICHCATOPOB.
1) l=l+i+...+i; 2) c=c¢ +c,+c+...+c,;3) C=M; 4) r__r .
c ¢ ¢ c, € Cyr.vC, c ¢ +c,
6. Ilo xakoit dopmyne ompenensercs o0OmEas €MKOCTh CHCTEMbI MapaUIeIbHO COCIUHEHHBIX
KOHJICHCATOPOB.
1) l:l+i+...+i; 2y c=c+c,+c+..+c,; 3) C:M; 4) r__ 1 .
c ¢ ¢ c, € Cyr..tC, c ¢ +c,
7. UTo Ha3bIBACTCS AIEKTPUUECKUM TOKOM?
1) XaoTuueckoe ABUKEHUE 3aPSIKEHHBIX YACTHUIL;
2) HampaBneHHoe BUYKEHUE 3apsKEHHBIX YaCTHIL;
3) HanpaBnenHnoe ABU»XEHUE aTOMOB U MOJIEKYJI,
4) XaoTuueckoe IBUKEHUE HOHOB.
8. Kotopast u3 ¢popmyn nmpeacTaBiseT 3anuch 3akoHa Oma Juist y9acTka mernu?
DT=—f—. 2i=yE; 3=, ai=2L
R+r R S
9. Koropas u3 ¢opmyn mpeacrapisieT 3aBUCUMOCTb COMPOTHBICHUS METAJUTMYECKUX MTPOBOIHUKOB

OT TeMIepaTypbl?

1) Q=J"Rt; 2) R=R,(1+at); 3) Q=JUr; 4 R:J%_
t
10. Kortopast u3 dopmyn mpeacraBisieT 3aBUCUMOCTh COIPOTHUBICHHS OT €r0 N€OMETPUYCCKHUX
pazmepoB?

0 1 U U
1) R=R/(1+at); 2) R=—; 3)R=p—; 4) R=—; 5 R=—.
) R=R,(l+ar): 2) R=15: 3) R=pi 4 R=": ) R=—g
11. Koropast u3 ¢popmyn npeacrasiser 3akoH Jxoyns-Jlenna?

]
1 =J’Rt; 2)R=R/(l+at); 3)J= d ;. 4 R=p—.
) Q ) R =R,(1+at); 3) = D R=ps

12. IlepBoe npasusio Kupxroda?
1) Cymma HanpsKeHU# B 3aMKHYTOM KOHTYpe paBHa (.
2) Aure0Opandeckas CyMMa TOKOB B 3aMKHYTOM KOHTYype paBHa 0.
3) Aunrebpanyeckas CyMMa TOKOB B y3JI€ pa3BETBIIEHHUS AIEKTpUUYECcKOi 1enu pasHa 0.
4) CymMa NOTEHIMAJIOB B y3JI€ Pa3BETBICHUS JIEKTpUUYECcKOol 1ienu paBHa 0.

13. Kakue Toku B [-om npasuiie Kupxroda 6epyrest co 3HaKaMH «+» U « —»?
1) Bece Toku OepyTcst co 3HAKaMH «+»
2) Toku, BTeKaroIue B y3es OepyTcsi CO 3HAKOM «+», a BBITEKAIOIINE U3 y3J1a — CO 3HAKOM « — .
3) Toxu, TEeKyIIxe MO YaCOBOM CTpeKe, OEPYTCs CO 3HAKAMHU «+», MPOTHUB YaCOBOU CTPEIKH —
CO 3HAKOM « —».
4) Toxwu, coBMajarolIye 10 HApaBJICHHIO C HallpaBIeHHeM 00X0/1a KOHTYpa, OepyTcs o 3HAKOM
«+», a TeKylIMe NPOTHB HAIIPAaBICHUS 00X0a — CO 3HAKOM « — .
14. Bropoe npasmiio Kupxroda.
1) B 3aMKHYTOM KOHTYpe ajredpanueckas CcymMma MaJeHui HanpsDKeHUi paBHa anreOpandeckoit
CYMME JIEKTPOABIKYIIHUX CHIL.
2) AnreOpandeckas cyMMa TOKOB B 3aMKHYTOM KOHTYype paHa 0.
3) B 3amkHyTOM KOHTYpe anreOpanyeckas CyMMa CHJI TOKOB paBHa CyMMe€ 3JIEKTPOJIBHIKYIIUX
CHIL
4) AnrebGpanueckas CyMMma CHJI TOKOB B y3JI€ Pa3BETBJICHHON AJICKTPUIECKOM 1ernu paBHa 0.
15. Kakue Toku Bo 2-oMm npasuiie Kupxroda GepyTes co 3HaKaMU «+» U « —»?
1) Toxku, BTekaromue B y3eil, 6epyTcsl CO 3HaKaMU «+», BBITEKAIOLINE U3 y3J1a — CO 3HAKOM « —
».



2) Tokwu, cOBMAAAIONINE MO HAMIPABJICHUIO C HAIIPaBIEHHEM 00X0/1a KOHTYpa, OepyTCsi CO 3HAKOM

«+», a TeKylIMe MPOTUB HAMIPABICHUS 00X0/1a — CO 3HAKOM « —».

3) Bce Toku GepyTcs CO 3HAKOM «+.

4) 3Haku «+» U «—» BBIOUPAIOTCS JIJIsl TOKOB IIPOU3BOJIBHO.
16. Ilo xakoit ¢opmyse ompenensercs oOIee CONPOTHUBICHHE R TpW TOCIEI0BATEIHHOM
COCIMHEHUHU HECKOJIBKUX ITPOBOIHUKOB?

DL=31: 2)R-= 2R . HR=YR: 4L1-YRr.
R R R-R,+R,-R,+..R ‘R , R
17. Tlo kakoit popmyne ompenensercs o0IIee COMPOTHBICHHE R TMpuU mapajieIbHOM COSIMHEHUN
HECKOJIbKUX ITPOBOJAHUKOB?
>R

1 1 1
1) ==>R; 2)R=)R; 3)—=>» —; 4) R= .
)& 2R D R=), ) & ZRi ) R-R,+R,-R,+..R ‘R,

18. Yto Takoe p—n nepexon?
1) KoHTakT ABYX pa3HOPOAHBIX METAJIIOB.
2) KoHTakT MeTallI-1u3IeKTPUK.
3) KoHTakT 1ByX BUI0B MOJIYIPOBOJHUKOB C Pa3HbIMU THIIAMHU IPOBOAMMOCTH.
4) KoHTaKT ABYX TUIIOB JIEKTPOJIUTOB.
19. Kakoe cBOWCTBO p —7 Mepexo/1a UCHOJb3YETCsl B MOITYIIPOBOAHUKOBBIX TM0/1aX?

1) OgHOCTOPOHHSS MPOBOAUMOCTb.
2) 3aBUCUMOCTb CONPOTUBIIEHUS OT TEMIIEPATYPHI.
3) 3aBHCUMOCTb COIIPOTUBIIEHHS OT OCBELIEHHOCTH.
4) Masnast BeTM4MHA COIPOTHUBIICHMSL.
20. Kakoe siBjieHHE HA3bIBAETCSI 3JIEKTPOMAarHUTHON MHAYKIIMEH?
1) TlosiBIeHHE MarHUTHOTO IOJIS IPU MPOTEKAHUH TOKA IO LIEIH.
2) Bpamenue KOHTypa ¢ TOKOM B MarHUTHOM IIOJIE.
3) JlelicTBHe MarHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM.
4) SIBneHHe BO3HHMKHOBEHHUS 3JIEKTPUYECKOIO TOKA B 3aMKHYTOM IPOBOJSIIEM KOHTYpe MpHU
W3MEHEHUU MarHUTHOTO ITOTOKA, TPOHU3BIBAIOILIETO 3TOT KOHTYP.
21. Kotopast u3 ¢popmyn npeacTaBiser co0oi 3aK0H 3JeKTpoMarHuTHoN uHaykuuu dapanes?
1) e=J(R+r); 2)¢: ‘;—‘f; 3) @ = BScosp; 4) D=LJ.
22. Kakoe siBJIeHHE Ha3bIBAETCSI CAMOMHAYKLIUEN?
1) SIBneHne BOZHUKHOBEHHUS MHIYKIIMOHHOTO TOKa B LIEMHU MPHU MPOTEKAaHUH B HEH EPEMEHHOTO
TOKa.
2) IlosiBeHre MarHUTHOT'O TOJIS IPY MPOTEKAHUHU TOKA IO LIETIH.
3) BpaieHue KOHTypa ¢ TOKOM B MarHUTHOM TIOJI€.
4) JleiicTBMe MarHUTHOIO MOJIsl HA MPOBOJIHUK C TOKOM.
23. Kakoe W3 HIWKEIPHUBEAECHHBIX YTBEp)KICHUN SBIsAETCS NpaBwioM JIeHna [uisi HalpaBlIeHHSA
WHIYKIIMOHHOTO TOKa?
1) MHayKuuoHHBIA TOK MMEET TaKOE€ HAIpaBJIEHHUE, YTO €r0 MAarHUTHOM IOJIE MPEMSTCTBYET
M3MEHEHHUIO TOT0 MAarHUTHOTO MOTOKA, KOTOPOE €ro CO3/aJI0.
2) HMHayKUuuMOHHBIA TOK HAIpaBJIEH NPOTHUBOIIOJIOKHO HANpPABICHUIO JIEKTPUYECKOIO TOKA,
KOTOPBIN €ro CO3/al.
3) HanpaBneHnue MHIYKIIMOHHOTO TOKA ONpeeNseTcs Mo MpaBuily OypaBUHKa.
4) HanpapneHue MHIYKIIMOHHOTO TOKA OMPEIENSIETCs MO MPaBUILY JIEBOM PYKH.
24. Tlo xaxo¥i u3 (popMyJ BEIUMCIIAETCS BeTUYMHA cUiibl Amrepa?
1) F =quBSinae; 2) F=JBlSina; 3)J= d ;4 J =g.
R+r R
25. o xakoii u3 ¢hopMys BeIUUCETCS BennunHa cuibl Jlopenia?




. . du
1)F =quBSina; 2) F=JBISina; 3) F=-1%_; 4)F=—pn""B.s.
dre,r dx
26. KoTtopast U3 HUKENPUBEICHHBIX (POPMYIT SBIISETCS ONPEAEICHUEM HHIYKTUBHOCTH KOHTYypa?
@ dJ R
DL=uun’v; 2)L=—; 3)e=-L—; 4)L=-L.
1 dt @
27. Kotopas u3 HUKENpPUBEACHHBIX (HOPMYN MpelcTaBisieT co00il MHIYKTUBHOE CONPOTUBIICHUE
KOHTYypa IepEMEHHOMY TOKY?
U 1 . 1 . .
1) R=—; 2)R=p—; 3)R=—; 4) R =oL;
J S wc
28. Kakue kose0aHus Ha3bIBAIOTCS BBIHYKIEHHBIMH 3JIEKTPUUECKUMU KOJIeOaHUSIMU?
1) Konebanwusi, BOSHUKAIOIINE B CUCTEME MPH COOOIICHUH MEPBOHAYAILHOTO 3armaca dHEpruH,
BCJIE/ICTBUE COOCTBEHHBIX CBOMCTB CUCTEMBI U MPHU MPEHEOPEIKUMO MasbIX MOTEPSX PHEPrUH Ha
BBIJACJICHUEC TCIIJIOTHI.
2) Konebanus, cylecTBYIOIINE B CUCTEME MPU OCTOSTHHOM IMOMOJIHEHUH 3araca YHEPTrHH.
3) Konebanus, npoucxoasiye o MaTeMaTH4ecKoMy 3aKOHY CUHYCa UM KOCHUHYCA.

4) KoneGanus, mpouCXOsIIKE B IS C IEPEMEHHBIM UCTOYHHKOM TOKA C AJIEKTPOABIKYILEH
CHIIOH. & = &, -s1n(a)ﬂt)
29. Kotopast U3 HIDKENPUBEIEHHBIX (HOPMYIT XapaKTepU3yeT HHAYKTUBHOE CONPOTUBIICHUE?

2
) Z= R2+(a)L—Lj; 2) Rc=i; 3)Z:JR2+(60L)2; 4) R, =wL;

wc wc

5. OIITUKA
1. Enununia usMepeHust ONTUYeCKOW CHUITBI TIUH3BI?
1) crepaguan; 2) moxkc; 3) repu; 4) nMontpuii; 5) MeTp.
2. Ontrueckas cuiia JTMH3BI paBHa 2 nm. Haliute ee pokycHOE paccTosTHUE.
1)20cm;  2)25cm;  3)50cm; 4)80cm; S5) 1 m.
3. B kakoif U3 HUKE MEPEUYHCICHHBIX Cpell CKOPOCTh PAacIpOCTPAaHEHHs CBETa HaWOOJbINAs, €CIIH
HoKa3aTeay MPeJOMIICHHUS 3TUX CPeJ] CIeTyIOIue:
l)anmas - n=2.41; 2)Boga- n=1.33; 3)cnuptr- n=1.36; 4)sutapp - n=1.54.
4. Kakoe 13 crneayronmx ycilIoBUi yKa3bIBaeT, 4TO JIMH3A pacceBaromias?
1) D=3nntp; 2) F<10cm; 3) D<O0; 4)nunzaBorayras; 5) mu3zo0pakeHne MHUMOE.
5. Kakoe u3 HmKecaenyomux ycaoBUi yKa3bIBaeT, YTO JIMH3a coOMparomas?
1) nuH3a BeIMyKJIas; 2) U300pakeHue B JIMH3€ MHUMOE;
3) nzo0paxenue B snuH3e npsmoe; 4) D >0.
6. UTo MOXXHO cKa3aTh 00 yrje MajJeHus Jyda CBeTa Ha MOBEPXHOCTh pazjiesia ABYX Cpel U yrie
NPEJIOMIICHUS, €CIM JIyd BBIXOJUT M3 ONTHUYECKH OoJiee TUIOTHOW CpelIbl B ONTHYECKH MEHEee
IJIOTHYIO?
1) yron magenus 60JbIIE YIIIa MPETOMIICHNUS,
2) yrou mpenomiieHus: OOJIbIIE yriia MaaeHus;
3) yrox mpejgoMIIeHUs paBeH YIiTy NaJIeHus;
7. Kaxoif yroia mnperoMJeHHS COOTBETCTBYET TMpENEIbHOMY YIJy MOJHOIO BHYTPEHHEIO
OTpPaKEHHUS?
0% 2)45% 3)90% 4) 180"
8. Kak m3meHnTCS POKYCHOE pacCcTOSTHAE CTEKIISTHHOM JIMH3BI, €CITU €€ OITYCTUTh B BOAY?
1) He u3BMEHUTCS; 2) YBEIIUYUTCSA;  3) YMEHBIIUTCS.
9. JIyu cBera mamaer Ha IpaHMIly pasfella IByX Cpell ¢ IOKa3aTelleM NpEeNoOMICHUs n, U n,. B
KaKHUX CIIy4asiX yrojl MaJieHus paBeH yIiy MpeoMiIeHUs?
1) n,>n,; 2)n=n,; 3)n<n,.
10. [y KakuX MPOIECCOB XapaKTEPHO sIBIEHUE UHTEphepeHIun?



1) nmst 3IEeKTPOCTATUYECKUX TPOLIECCOB;
2) 11 BceX BOJHOBBIX MPOIIECCOB;
3) 1S IpoLecCcOoB PaIMOAKTUBHOTO pacnaa;
4) n1st 5IEeKTPOMArHUTHBIX ITPOIIECCOB.
11. Kakue BOJIHBI YAOBIETBOPSAIOT YCIOBUIO KOT€PEHTHOCTU?
1) BoJIHBI, UMEIOLIIME OJUHAKOBBIE (ha3bl M MOCTOSIHHYIO Pa3HOCTH JJIMH BOJIH;
2) BOJHBI, UMEIOLIME OJIMHAKOBYIO JJIMHY BOJHBI M IOCTOSTHHYIO Pa3HOCTh (as3;
3) BOJIHBI, UCITyCKaeMbl€ OJJTHUM UCTOYHHKOM,;
4) BOJHBI, UMCIOIINE PA3THYHYIO IJTMHY U TIOCTOSIHHYIO (hazy.
12. Kakue BoHBI MOTYT UHTEPhEPUPOBATH?
1) BOJHBI OT OJIHOT'O UCTOYHHMKA CBETA;
2) BOJIHBI, paCIPOCTPAHSIONINECS B OJJHOM MJIOCKOCTH;
3) BOJIHBI, UMEIOIINE OJUHAKOBYIO SHEPTHIO;
4) BOJHBI OJIMHAKOBOM JUTMHBI ¥ IOCTOSIHHOM pa3HOCTH (a3.
13. Tlpu xakoi pa3HOCTH XO/a BOSHUKACT YCHIICHUE KOJICOAHHM ITPH HHTEPPEpEeHIINN?
1) mpu pa3HOCTH X0/1a, PABHOM Y€THOMY YUCITY AJUH TOTYBOJIH;
2) mpH pa3HOCTH X0J1a MEHbILIE JJIMHbI BOJIHBL;
3) mpu pa3HOCTHU XOJia, PAaBHOM LIEJIOMY YuCly (a3;
4) npu pa3HOCTH X0/1a, paBHON HEUETHOMY YHUCILY JJIMH MOJTYBOJIH.
14. TIpu xakoi pa3HOCTH XOJa BO3HUKAET ocliabiieHne KoieOaHuil mpu uHTepdepeHnn’?
1) mpu pazHOCTH X0/1a, paBHOM LI€JIOMY YMCITY JAJIMH IOJYBOJIH;
2) mpH pa3HOCTH X0/1a, PABHOI HEYETHOMY YHUCIY JJIUH MOJTYBOJIH;
3) mpu pa3HOCTH XOJa MEHbIIIE JITTUHBI BOJIHBI;
4) npu pa3HOCTH X0/1a, paBHON YeTHOMY 4uciy (a3.
15. Kakoe ¢uzndeckoe siBI€HNE OTHOCUTCS K JUPPAKIIUK BOJIH?
1) sBneHNe HAIOKEHUS BOJH, B PE3YyJIbTaTe YEro MOIYy4YaeTcs ONpeaeieHHas KapTHHAa MaKCUMYMOB
Y1 MUHUMYMOB;
2) siBneHue orubaHus BOJHAMU MPETATCTBUS;
3) pasnokeHre Oeoro CBeTa Ha COCTaBIIAIONINE IIBETA;
4) sBrneHue ocaabIeHUs CBETOBBIX BOJH IIPH PACIIPOCTPAHEHUU B Cpejie.
16. I1pu KakoM yCJIOBUHM MOXKHO Ha0Ot01aTh TU(PAKIINIO BOJTH?
1) ecnu JuIHA BOJIHBI BO MHOTO pa3 MEHBIIIE pa3MepoB npeamera’?
2) ecnu JUIMHA BOJIHBI paBHA YETHOMY YMCITy aMIUIUTY KOJIEOaHMUIA;
3) ecnu AJiMHA BOJIHBI COM3MEpHMa C JIMHEHHBIMH pa3MepaMHu MpeMeTa;
4) ecnu da3za xKosiedaHU HEMTPEPHIBHO N3MEHSIETCS.
17. Kakoe siBlieHHE CBUAECTETLCTBYET O TOM, UTO CBET MPEJICTaBIsIeT COO0 2NIeKTPOMarHUTHBIE
BOJIHBI?
1) uaTepdepeHnus crera;
2) nmudpakims CBETOBBIX U AJICKTPOMArHUTHBIX BOJIH;
3) mornouieHne cBeTa MpU PaclpoCTPAaHEHUH B CPEJIE;
4) cKOpOCTb pacIpOCTPaHEHMsI CBETA U DJIEKTPOMATrHUTHBIX BOJH B BaKyyMe.
18. CkonpkO JUIMH BOJH MOHOXPOMAaTHYECKOTO CBETa C YacTOTON KojebaHuit v =35- 10T
YIOXKUTCS Ha yTH JuinHOW | =1.2Mm B Bakyyme?
1)2; 2)10; 3)500; 4)2-10°
19. Uto mpoucxXoauT ¢ JTydoM OEoro CBeTa MPH MPOXOXKICHUU Yepe3 TPEXTPaHHYIO CTEKIISTHHYIO
pHU3MYy, €CIH MTOKa3aTelb MPEeTOMIICHHUS MPU3MbI OOJIbIIE MTOKA3aTeNs MPEIIOMIICHUS OKpYKatolei
cpensl?
1) JIyu cMeniaeTcst BBIXO/IS U3 MPU3MBbI B HAPABICHUH MMApaIeIbHOM HaYaJIbHOMY;
2) Jly4d oTknoHSETCS;
3) Jly4 OTKJIOHSIETCS K BEPIIMHE IPU3MBbI U IIPU STOM Pa3JIaraeTcsi Ha IBETHHIC MTYyUKH;
4) Jly4 OTKJIOHSIETCSI K OCHOBAHMIO MPU3MBI U TIPU 3TOM paslaraercs Ha [IBETHBIC MYYKH.



20. Kakue ¢usnyeckue sBICHHUS MPOUCXOMAT C Jy4OM Oenoro cBera MpH MPOXOXKIACHUH UYepes3
CTEKJISIHHYIO TPEXTPaHHYIO MPU3MY?
1) uarepdepeHuus;
2) nudpakius 1 TpeIoMIICHHE;
3) npenoMieHUE U JUCTIEPCUS;
4) uaTepdepennms u audpakius.
21. JIyun Kakoro MOHOXPOMAaTUYECKOT'O CBETa UMEIOT HAaUOOJIBIIYIO ITTHHY BOJIHBI?
1) duoneroBrie;  2) opamkeBble; 3) 3eJeHBbIC;  4) KpacHBIE.
22. Jlyun Kakoro MOHOXPOMAaTHYECKOTO CBETa MMEIOT HaHOOJIBIIYIO YAaCTOTY KOJICOAaHU?
1) 3enenple;  2) cunme; 3) KpacHbe;  4) OpaHKEBHIC.
23. Yto onpenensieT BET Jiyda ¢ TOYKU 3pEHUs] BOTHOBOM IPUPOABI cBEeTa?
1) ammuintyna koneGaHuil; 2) CKOPOCTh paclpOCTPaHEHUS BOJIHBI,
3) daza konebanuii BOMHBI, 4) AJIMHA BOJHBI, S5) 9acTOTA BOJIHEI.
24. Tlo kakoMy 3aKOHY PaccenBarOTCsl CBETOBbIE Ty4Hu B aTMochepe?
1 1

1) A%; 2) A% 3)?; 4);.
25. B ueM COCTOUT paziuiKe MeXay €CTECTBEHHBIM U MOJISIPU30BAHHBIM CBETOM?
1) B CKOpPOCTH pacpOCTpaHEHUsl CBETOBOW BOJIHBI;
2) B MJIOCKOCTU KOJIEOAHWI HAIPSKEHHOCTEH SJEKTPUUECKUX M MArHUTHBIX BEKTOPOB CBETOBOM
BOJIHBI;
3) B IOTJIOIIEHUH CBETOBOM BOJIHBI BEIIECTBOM;
4) B paccestHMM CBETa MEJIKMUMU YaCTULIAMHU U MOJIEKYJIaMH BEIIECTBA.
26. Kakue BelecTBa Ha3bpIBalOT ONTUYECKH AKTUBHBIMU?
1) KOTOpBIE MOTJIONIAIOT CBET;
2) KOTOpbIe U3MEHSIOT HAIIPABJICHUE PACIIPOCTPAHEHHUS CBETA;
3) KOTOpBIE BpalllatoT IJIOCKOCTh MOJSPU3AIIY CBETA;
4) KoTOpBIE pa3naratoT Oelblii CBET B LIBETHOM CIIEKTP.

6. OCHOBbI ATOMHOM U SIIEPHOU ®U3UKHU

1. KBanroBas ¢u3uka u3y4yaeT sIBICHUS:

1) mpoucxozsIue co CKOPOCTIMU CPABHUMBIMU CO CKOPOCTBIO CBETA;

2) mpoucxoJdIIMe B MakpoMHpe, IMpU OOBSICHEHMHM KOTOpBIX Kilacchyeckas (uU3MKa HHOTIa

BCTPEUAET 3aTPYIHEHUS;

3) npoucxopsiye B MaKpoMHUpe, KOTOpbIE Ki1accuyeckas (u3nka 0ObsICHUTh HE MOXKET;

4) mpoucxoJisIIre IpU BBICOKHX JIaBJICHUAX U OUYEHb BBICOKUX TEMIIepaTypax;

5) yka3aHHbIe B TyHKTax 1) u 3).

2. KBanroBas runoresa Ilnanka coctout B TOM, 4TO:

1) uznmyyeHue U MOTJIOIIEHUE CBETa MPH BBICOKUX TeMIIepaTypax MPOUCXOIUT HEMPEPHIBHO, a MPH

HU3KUX — TUCKPETHO, T.€. ONPEACICHHBIMH MOPIUAMHU (KBAaHTAMH);

2) u3ny4yeHue CBeTa MPOUCXOIUT AUCKPETHO, a MOIJIOIIEHNE — HETIPEPHIBHO;

3) uzny4yeHue U MOTJIOLIEHHE CBETA MPOUCXOAUT JUCKPETHO;

4) n3nydeHne W TOIVIOIIEHUE CBETa IPOUCXOAUT TOJIBKO IPH IEPEXOAE aTOMa M3 OJHOIO

CTaIlIOHAPHOI'O COCTOSIHUS B IPYTOE;

5) xBaHT cBeTa ((oTOH) 001aJaeT KaK KOPIYCKYJISIPHBIMHU, TaK U BOTHOBBIMU CBOWCTBAMH.

3. Kak u3MeHUTCs 4acToTa U3y4CHUS, €CIIM SHEPTUIO0 KBAHTA YBEIUYUTCA B 2 paza?

1) yBennuutcs B 4 paza; 2) ymeHbIIUTCS 4 pa3a; 3) HE U3MEHUTCS;

4)yBenuuutcs B 2 pa3a; 5) yMEHbBIIUTCS B 2 pasa.

4. Kakas ¢opmyna onpezaensier uMnyibe GoToHa?

D p=me; 2 p="21 3y p=Ly 4y p=tu pLy
c A c A

5) Bce mpuBeaCHHbIE B MyHKTaX 1,2 1 3 GOpMyIIbI ABISIOTCS MPaBHILHBIMU.

5. OT KaKuxX mapaMeTpoB 3aBUCUT 3HaUeHHE (DOTOTOKA HACHIIIECHUS?



1) ot sHEeprum GoToHA; 2) OT CBETOBOTO IMOTOKA; 3) OT YaCTOTHI OOIYYArOIIETO CBETA;
4) OT CBETOBOrO MOTOKAa M OT YacTOThl OOJydYalolIero CBETa; S5) OT CKOPOCTH BBUIETAIOLIUX
AJIEKTPOHOB.

6. YpaBuenue pororddexra npu ycioBuH 3anupaHus (HOTOTOKa UMEET BU:

2
mvo

1) hv=A+

. 2D hv,=A; 3) w=A+eU,; 4) hv=mc*; 5) h%:p.

7. Kakue akTopsl onpeaenstoT KpacHyro rpanuiy ¢hotodddexra?

1) sreprus poroHa; 2) HAMPsDKEHUE MEX]Ty aHOJOM U KaToJIOM; 3) JJIMHA CBETOBOM BOJIHBI,

4) BEIIECTBO aHOJA; S) BEMIECTBO KaTo/a.

8. Ilpu ocBeleHNHN MIaCTUHBI 3€JIeHBIM CBeTOM (oTod(dexTa HeT. byaeT i oH HabmoIaThCs IPH
00Jy4eHHUH TOH K€ IIACTUHBI KPaCHBIM CBETOM?

1) uer;

2) na;

3) Oyner, eciiy HHTEHCUBHOCThH KPACHOTO CBETa OOJIbIIIE, YeM MHTEHCUBHOCThH 3€JICHOTO CBETA;

4) Her, T.K. paboTa BBIX0/Ia JIEKTPOHA U3 TUIACTUHBI OyJIeT elle O0bIie;

5) HeT oTBeTAa.

9. laBnenue, oka3plBae€MOE Ha Teja 3JIEKTPOMArHUTHBIM H3JIy4€HUEM, MOXKHO OOBSICHUTH?

1) ToIbKO HAa OCHOBE KBAaHTOBOMW TEOPHH;

2) TONIBKO Ha OCHOBE BOJHOBOM TEOPHH;

3) Ha OCHOBE KBAaHTOBOM U BOJHOBOW TEOPUHU;

4) ucrnonb3ys i pa3iINdHbIX TEJ Pa3HbIe TEOPUU;

5) BO3BHMKHOBEHHEM MEXaHHMUECKUX CHII 33 CUET SJICKTPOMArHUTHOTO TOJIS.

10. OnvHaKoBO JIK JaBJIEHHE, OKa3bIBAEMOE CBETOM, Ha YEPHYIO I OENIyI0 TOBEPXHOCTb.

1) oguHakoBO;

2) Ha Genyro MOBEpXHOCTh JaBJIEHHE CBETa 0OJIbIIIE;

3) Ha YepHYIO MOBEPXHOCTD JaBJICHUS CBETa OOJbIIIE;

4) pe3ynbTaT 3aBUCHUT OT JAJMHBI CBETOBOW BOJIHBI, MaJjatoIleil Ha 3TH IOBEPXHOCTH;

5) pe3ynbTaT 3aBUCUT OT YHEPTUU (POTOHOB.

11. Kakue cBoiicTBa cBera noarsepxxaaet agpdext Komnrona?

1) addextr Komnrona He g1aeT BO3MOKHOCTH JI€1aTh BBIBOJIBI O CBOMCTBAX CBETA;

2) BOJTHOBBIE CBOMCTBA CBETA;

3) KBaHTOBO-BOJIHOBBHIE CBOWCTBA CBETA;

4) KBaHTOBBIE CBOICTBA CBETA;

5) Ha ocHoBe 3¢ ¢exra KoMnToHa MOXKHO caenaTh, BEIBOJ, YTO CBET CIIOCOOCH PacIpOCTPaHSATHCS
TOJILKO B a0COJIIOTHO YIPYTUX Cpeax.

12. B xakoM ciiyyae sHeprus aroMa BoJopoJia OOoJbIIe: KOI/Ia 3JIEKTPOH HAXOJUTCS Ha yJaJIEHHON
OT siipa OpOUTE WK Ha caMol OIU3KOH K spy?

1) Ha ynaneHHoM OT siapa opoure;

2) Ha camMoi OIIM3KOM K siIpy OpOuTeE;

3) sHeprusi aToMa OJIMHAKOBA B 000WX CITyJasX;

4) aToM BoJOpOJa MMEET HauOOJBIIYI0 HHEPIHI0 B MOMEHT Iepexoja C ONu3Kol opOUTHI Ha
yIIQICHHYIO;

5) HeT oTBeTA.

13. Ha kakyro cTaliMOHapHYIO OPOUTY MEPEXOAMT AJIEKTPOH B aTOME BOJOPOJA MPU UCITyCKAHUU
BUJIUMBIX JIy4eid?

1) co BTOpOI Ha MEPBYIO;

2) ¢ moboit Ha MEePBYIO;

3) ¢ mepBoii Ha MOOYIO;

4) c mo0Ooi Ha TPETHIO;

5) ¢ nro6oit Ha BTOPYIO.

14. Nmeercst M CBSA3b MEXAY 4acTOTOH OOpalieHHs 3JEKTPOHA BOKPYT sApa aToMa BOAOpOAa U
YaCcTOTOM €ro u3ay4eHus?



1) umeercs;
2) HE UMeeTCs;
3) umMeeTcsl, eclii 4acToTa 0OpaIleHus 3JIEKTPOHA MHOTO OOJIbIIIE YaCTOThI N3ITYYCHUS;
4) umeercss TOJABKO Uil  OpOUT, paauyChl KOTOPBIX  YAOBJIETBOPSAIOT  COOTHOILIEHUIO:
muor =n h
e n n 272_ >
5) uMeeTcsi, eclii 4acToTa 0OpaIleHus 3JIEKTPOHA MHOT'O MEHBIIIE YaCTOTHI U3JTy4EHHS.
15. CKoJIbKO KBAaHTOB C Pa3jMYHOM SHEPrueid MOXKET MCIyCKaTh aTOM BOJOpOJa IpHU IMepexoie
AIIEKTPOHA C TPETheil OPOUTHI HA TIEPBYIO?
1) oguH KBaHT, 2) IBa KBaHTa; 3) TPHW KBaHTA; 4) 4eThIpe KBAaHTA; S5) MATHh KBAaHTOB.
16. Cornacno runotese ne bpoiins:
1) TONBKO 3NIEKTPOHBI 00IAAI0OT HAPSALY C KOPITYCKYJISPHBIMU TaK)K€ M BOJTHOBBIMU CBOMCTBAMU;
2) TOABKO (HOTOHBI 00JIAAAIOT KAK KOPITYCKYJIAPHBIMHU, TAaK U BOJTHOBBIMU CBOHCTBAMU;
3) YaCTHUIIBI HE MOTYT 06JIa1aTh BOIHOBBIME CBOHCTBAMH, €CIIH UX pa3Mepsl mpeBbimaroT 107 m;
4) mobas gacTuia o0JIaacT HapsiAy C KOPIYCKYISIPHBIMU, TAK)KE U BOJTHOBBIMH CBOHCTBAMU;
5) BoJIHBI JI1000M MPUPOABI 00JIaJAI0T, B TOM WJIM MHOM CTENEHU, KOPITYCKYJISIPHBIMU CBOMCTBaMH.

. h
17. I3 coOTHOIIEHHSI HEOIPEAEIEHHOCTEH Ul KOOPAUHAT U UMITYJIbCOB (Hampumep, Ax-Ap, > Ey
V4

) cienyer:
1) ecnmu MUKpOYacTUI]A HAXOJIUTCS B COCTOSHUHM C JIOCTATOYHO TOYHBIM 3HAYCHHEM KOODPIUHATHI

(AX—)O), TO COOTBCTCTBYIOIAsds MPOCKOUA €€ HUMIIYJIbCa B 3TOM COCTOSIHUU OKa3bIBACTCA

COBEPIIICHO HEOIPEICTICHHON (Apx - oo) , 1 HA000POT;

2) MUKpOYACTHIIA HAaXOIHWTCS B COCTOSHHM, KOTJAa HH €€ KOOPJMHATY, HU COOTBETCTBYIOIYIO
IPOEKIHUIO €€ UMITYJIbCA TOYHO ONPEIETUTh HEeNlb3s;

3) eciay MHKpOYACTHIIA HAXOJIUTCSI B COCTOSTHIH C TOYHBIM 3HAYEHUEM KOOPMHATHI, TO U 3HAYCHUE
COOTBETCTBYIOLIEH MPOEKLIUH €€ UMITYJIbCA B 3TOM COCTOSIHUU MOXHO TOYHO ONPEAEIIHTS;

4) yTo yactuua o0aa1aeT OJHOBPEMEHHO KOPIYCKYJISIPHBIMU M BOJTHOBBIMU CBOWCTBAMU;

5) 4TO YacTHUIla HE MOXKET OJJHOBPEMEHHO 00J1a/1aTh KOPIYCKYISIPHBIMU U BOJTHOBBIMU CBOWCTBaMH.
18. ®dusnueckuit cMbIca BOJIHOBOM (PyHKIMH (Y - QYHKIMH), ONMCHIBAIOIIEH COCTOSIHME YaCTHIIbI
COCTOUT B TOM YTO:

1) 3HaueHue BOJHOBOH ()YHKIIMM PaBHO BEPOSTHOCTH HAXOXKICHHS YACTHIBI B DJIEMEHTE 0OBhemMa
dV B MOMEHT BpEMEHH ¢ .

2) BomHOBass (YHKLUS ONpeAesseT IOJO0XKEHHWE YacTHULlbl B TNPOCTPAHCTBE B JAHHBIH MOMEHT
BPEMEHU 1.

3) xBagpaT MOJyJIsl BOJHOBOW (D)YHKIIMU paBEH OTHOIIEHHIO BEPOSATHOCTH HAXOXKJICHHS YaCTHUIIBI B
MayioM oobeme dV K 3ToMy 00beMy (IJIOTHOCTH BEPOSITHOCTH);

4) 3Has BOJHOBYIO (DYHKIIMIO, MOXHO OIpPENETUTh TPAGKTOPUIO JBM)KEHUS 4YacTUIBI B
MIPOCTPAHCTBE;

5) HeT oTBeTA.

19. Kakoe n3 yTBepKaeHUN sBIsA€TCA BEpHBIM. Y paBHeHue [llpeaunrepa

(AW+2}7—T(E_M)W=0j:

1) cTporo noka3biBaeTcs MaTeMaTUYECKUMU METOJaMU;

2) UMEeT perysipHOe pelieHue IpH JIF0ObIX 3HAYCHHIX mapaMerpa E (IMOJHOW SHEPTUU YaCTHIIh);
3) UCHONB3YIOTCS TOJIBKO ISl PEIEHHUS 3a/ladl 00 SHEPreTHYEeCKUX YPOBHSAX JJIEKTpPOHA B aTOMe
BOJIOPOJA;

4) MOCTYNMHPYETCS TaK XKe, KaK B KJIACCUIECKON MEXaHUKE MOCTYJIUPYETCs BTOpOH 3akoH HpioToHA.
20. Kakoe u3 NpUBEACHHBIX YTBEP)KICHH sBIseTcs HeBepHbIM. COOCTBEHHBIH MEXaHUYECKUH
MOMEHT MMITyJbca (CIHMH) L 3JeKTpoHa:



1) BBenen mis oObsicHeHus: onbIToB LlTepHa u I'epnaxa mo pacuienyieHHIO Y3KOro Imy4yka aTOMOB
BOJIOPOJia B CUJILHO HEOJAHOPOAHOM MarHMUTHOM I10JIE;

2) 3TO BHYTpEHHEE HEOTHEMIIEMOE CBOMCTBO 3JICKTPOHA, MOJOOHO €ro 3apsiay U Macce;

3) KBaHTOBas BEIMYMHA, HE UMEIOIIAs KJIACCUYECKOT0 aHaJlora;

4) xBaHTyeTCs 110 3aKOHY L =/, fs(s + 1) , TJIe S - CHMHOBOE KBAaHTOBOE YHCIIO;

5) ecTb BeIMYMHA CKAJISIpHASL.
21. YTBepxIeHUE: «B OJHOM M TOM K€ aTOME€ HEe MOXET ObITh 0osiee OJHOI0 IEKTPOHA C
OJIMHAKOBBIM HaOOPOM YeThIpEX KBAHTOBBIX UKcel n, | , m, u m » npeacrasiser coOoi?
1) Bropoii noctynar bopa;  2) npunuun Ilaynu;  3)runoresy ne bpoiins;
4) runote3y Ilnanka;  5) OPUHIMI HEPA3TMUYUMOCTH TOXKIECTBEHHBIX YaCTHUL.
22. SInpo aTOMOB Y U30TOIIOB OJJHOT'O U TOTO K€ 3JIEMEHTA CoepKar?
1) oaMHAKOBOE YKMCIIO0 HEMTPOHOB, HO PA3JIMYHOE YHCIIO IPOTOHOB;
2) 0IMHAKOBOE YKCJIO IPOTOHOB, HO PA3JIMYHOE YHCIIO HEUTPOHOB;
3) KOJMYECTBO HEUTPOHOB PABHO KOJUYECTBY MPOTOHOB;
4) 0AMHAKOBOE YUCJIO AJIEKTPOHOB;
5) pa3aMyHOE YHCIIO 3JIEKTPOHOB.
23. Kakue yTBepk/I€HUs Ul SHEPTUU CBSI3U Apa ABISAIOTCA BEPHBIMU?
a) PHEprus CBS3U fApa paBHA TOM SHEPruu, KOTopas BbAEISAETCS NpPHU 0Opa3oBaHUHU sijpa U3
OTJIEbHBIX YACTHII;
0) sHeprusi CBsI3M sAApa — 3TO SHEpPrus, HeoOXoaumasl JUIsl IMOJIHOTO pacLIeIUICHHUs sJipa Ha
OT/I€JIAHHBIC YaCTHUILIbI (HYKJIOHBI);
B) BHEPIrUs CBS3U si/ipa paBHA TOW 3HEPIrUU, KOTOpast MOTJIOIIASTCS IPU CUHTE3E sAApa.
1) TonpKO yTBEpKJEHUE a); 2) TOJIBKO YyTBEpKIAEHHE 0); 3) TOJIBKO YTBEPKJIEHUE B);
4) yrtBepxkneHus a) u 0);  5) yrBepxkaeHUs 0) U B);
24. ledekt Macchl siapa 3T0:
1) BenMYMHA Pa3HOCTH CYMM MAacC BCeX HYKJIOHOB M 00Pa30BaHHOIO U3 HUX aTOMHOTO S]Ipa;
2) OTHOUIEHHE MEXIYy CyMMapHON Maccoil HyKJIOHOB, HE CBS3aHHBIX MEXIY COOOW, 1 cyMMapHOI
Maccoil Tex e HyKJIOHOB, CBSI3aHHBIX MEX]y COOOM B sipe aToMa;
3) BenMuMHA, HA KOTOPYIO BO3pAcTaeT Macca BCEX HYKJIOHOB IPH O0Opa30BaHMM U3 HUX aTOMHOTO
A1pa;
4) pa3HOCTh MEXKAY CYMMapHOM Maccol HEHUTPOHOB W CyMMapHOM Maccoll TMPOTOHOB,
coJiepKaluxcs B IpE;
5) pacuieruieHue sapa Ha OTAENbHbIE HYKJIOHBI.
25. Kakast 13 npuBeeHHbIX (POpMYIT OMMCHIBAET OCHOBHOM 3aKOH PaJIMOAKTUBHOIO pacnaja?
p n=nge Mgy =Tl g NaNpets gy o 1020 )

b

2
a=AN,-e "
26. Kakoii 3apsii MMEIOT ¢ — 4acTHLA, [ —4acTHLa U ) — U3JIydyeHHue?
1) @ —uyacTuna — TMONOXKHUTENbHBIN; [ —4acTHIla — OTPULIATENIbHBIN; ) —HU3JIy4eHHE HE HMeEeT
3apAna;
2) a—uacTulia — OTpULIATENbHBIN; [ —4YacTulla — TOJOKUTENbHBIN; ) —HU3JIy4eHHE HE HMeEEeT
3apsAna;
3) o—vactTua — He UMeeT 3apsAna; L —yacTHlla — OTPULIATENbHBIN; ) —HU3JIy4YeHUE -
MTOJIOKUTEIBHBII,
4) a¢— wuyacTula — TIOJOXKUTENIbHBIN; [ —dYacTUlla — HE UMEeT 3apsAna; ) — U3JydyeHue -
OTPHUIATETbHBIN;
5) o — yactula — NOJOKUTENBHBINA; £ — YacTHIAa U ) — U3JIydEHHUE - HE UMEEeT 3aps/a;
27. Kakue siiepHble IPOIECCHl MPUBOIAT K CTPYKTYPHOU MEPECTPOUKE AJIEp aTOMOB, a KAaKHe HET?
1) a—, p— pacnan He U3MEHSIOT COCTaB Apa, ¥ — U3Iy4YE€HUE — U3MEHSET;



2) a—pacnaau y —U3JIydeHue U3MEHSIOT COCTaB Aapa; [ — pacnaj HeT;
3) f—pacnanu y —u3lydeHUue U3MEHSIOT COCTaB Apa; & — pacmaj HeT;
4) a—, B — pacnaja U3MEHSIOT COCTaB SApa, ¥ — U3IyYCHHUE — HET;

5) a—, - pacnag U y — U3IY4YCHHE U3MEHSIOT COCTAaB s/Ipa;

28. Kakue peakiiuy Ha3bIBaIOTCS AI€PHBIMU?

1) peakiuu, pu KOTOPHIX AP0 MOIJIOMIAIOT SHEPTHUIO;

2) peakiuu, Mpu KOTOPBIX PO UCIYCKAIOT SHEPTHUIO;

3) npeBpalleHHsl aTOMHBIX sIIep IPU B3aUMOAEHCTBUM UX C AJIEMEHTAapHBIMHU YacTULIAMU WJIU JIpYyT
C ApyroMm;

4) BepHBI BCe ONpeEeNICHUs JaHHbIE B MyHKTax 1-3;

5) cpenu NaHHBIX ONpeAeNeHU HET BEPHOTO.

29. Jlns mpoTeKaHUs YIPABIIEMOH sIIEpHON [EMHOW peakuy HeoO0X0auMO, YTOOBI KO (UIIUEHT
pPa3MHOKEHHUS HEUTPOHOB OBLI:

1) 6onbmie 1; 2) paBen 1; 3) menbme 1; 4) mensiie 10;

KO3 UIIMEHT pa3MHOXEHUS HEUTPOHOB MOXKET MPUHUMATD JH000€ 3HaYCHHE.

30. SnepHble peaklMy CUHTE3a JIETKUX sJEp aTOMOB Ha3bIBAIOTCA TEPMOSACPHBIMH, TIOTOMY UTO
OHM BO3MOXKHBI:

MIPU HU3KUX TEMIEpaTypax;

TpH BRICOKHX TeMiepaTypax (mopsaka 10° - 10° K);

IpU CBEpXHU3KUX TeMieparypax (mopsiaka 0,01 — 0,1 K);

TPH CBEPXBBICOKHX Temreparypax (mopsiaka 10” — 10° K);

[IpU TEMIIEpPaTypax, YKa3aHHbIX B MyHKTaX 2) U 4).

4. METOIUYECKHUE MATEPHAJIbI, ONPEJEJSAIOINUE MPOIEIYPHI
OLIEHMBAHHMS 3HAHHMM, YMEHHWH, HABBIKOB ¥ (WJHW) OIBITA
JNESITEJIBHOCTU, XAPAKTEPU3YIOINUX STANbBI ®OPMHUPOBAHUS
KOMIIETEHIIUIA

Jlekuuy OLEHUBAIOTCA IO IOCEIAEMOCTH, AKTUBHOCTH, YMEHMIO BBIJCINUTH TIJIABHYIO
MBICIIb.

JIaGopaTopHble 3aHATHUSA OLEHMBAIOTCA IO CAMOCTOSTEIBHOCTH BBIMOJHEHHUsS pPabOTHl,
rPaMOTHOCTH B O(pOPMIIEHUH, TPABUIBHOCTHU BBIMIOJTHEHHUS.

CamocrosarenbHass paboTa OLIEHUBAETCS IO KAYeCTBY M KOJHMYECTBY BBINOJIHEHHBIX
JIOMAIITHUX WM KOHTPOJIBHBIX paboOT, TpaMOTHOCTH B O()OPMIIEHUH, IPABUIILHOCTH BBITIOJTHEHMSL.

ITpomesxyTouHas arTecTanus IPOBOJUTCSA B GOpMe 3a4eTa U SK3aMEeHa.

Jlyia monydeHus 3a4eTa M dK3aMEHa CTYAEHT OYHOM (opMbl 00y4YeHHS JOJDKEH B TE€UEHUE
ceMecTpa akTUBHO MOCEIIATh JIEKIIMU ¥ IPUHUMATh Y4acTHE B 00CY>KICHUU BOIIPOCOB KaCaIOLIUXCS
M3Yy4aeMOil TeMbI, BBITIOJHUTH U 3alIUTUTH OTUYETHI 110 MPAKTUYECKUM 3aHATHUSM.

JUist ToTydeHus 3a4eTa U dK3aMeHa CTYAEHT 3a0YHON (opMbI 00ydeHUs OJDKEH HamucaThb
KOHTPOJIbHYIO paboTy, aKTUBHO MOCEIATh JEKIUU U MPUHUMATh y4acTUe B 00CYK/I€HUU BOIIPOCOB
KaCaroLUXCsl U3y4aeMON TEMBI, BBIITOJIHUTD U 3aLIUTUTh OTUETHI 10 MPAKTUYECKUM 3aHATHIM.

Kputepun omneHku 3adera U 53K3aMeHa MOTYT OBITh MOJy4€HBl B TECTOBOH (opMme:
KOJIMYECTBO  OaJyIOB  WJIM  YIOBJIETBOPUTEIBHO, XOpOWIO, OTIAMYHO. Jlns  modydeHus
COOTBETCTBYIOIIEH OLICHKH HA 3a4eTe U HK3aMEHE 110 KypCy UCHOJIb3YETCsl HAKONUTENIbHAS cUcTEMa
0ambHO-PEUTHHIOBOM padOThI CTYAEHTOB. VITOroBast oleHKa CKJIAJbIBAETCS U3 CYMMbI 0aJllIOB MU
OLIEHOK, IOJIyYE€HHBIX IO BCEM pa3lielaM Kypca M CyMMbl OajUIOB IOJYYEHHOM Ha 3adeTe |
DK3aMEHE.

Tabmuua 4.1 - Kputepun oieHKH ypOBHS 3HaHUH CTYACHTOB C MCIIOJIb30BAaHHEM TeCTa Ha
3a4yeTe WM 3K3aMEHEe 110 y4eOHON AUCHUILINHE



OueHka XapaKTepuUCTUKKN OTBETA CTYAEeHTa
OTAn4yHO 86-100 % npaBubHbIX OTBETOB
Xopowwo 71-85 %
YaoBneTBopuUTENbHO 51-70%
HeynosnetsoputenbHO MeHee 51 %

OneHka  «3auTEHO»  COOTBETCTBYET  KPUTEPUSIM  OLICHOK OT  «OTJIUYHO»  JO
«yJIOBJIIETBOPUTEIHHOY.

OreHKa «He 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OLICHKH «HE YIOBIECTBOPUTEIHHOY.

KomnyectBo OaiioB W OLEHKAa HEYAOBIETBOPUTEIBHO, YIOBIECTBOPUTEIHHO, XOPOIIO,
OTJIMYHO ONPEIENSIIOTCS MPOrPaMMHBIMU CPEACTBAMHM IO KOJIMYECTBY IPABUIIbHBIX OTBETOB K
KOJINYECTBY CIIy4aiiHO BHIOPAHHBIX BOIIPOCOB.

Kputepuu onieHrBaHMsI KOMIIETEHIUI CIEAYIOLIHUE:

1. OtBeThl HMMEIOT IMOJIHBIE pelleHusl (C NpaBWIbHBIM oTBeToM). MX coxepxanHue
CBUJCTENLCTBYET OO0 YBEpPEHHBIX 3HAHMUSIX OOydYaromerocss M O €ero YyMEHHH pellaTh
npoQ)eCCHOHANIbHBIC 33]/1a4H, OLICHUBAECTCS B 5 0a/U10B (OTJIMYHO);

2. bonee 75 % OTBETOB HUMEIOT IOJIHBIE peElIeHUs (C TPaBHIBHBIM OTBeTOM). KX
COJIepKaHNE CBUICTEIBCTBYET O JOCTATOYHBIX 3HAHUAX OOYYArOIIErocsi W €ro YMEHHU pelaTh
npodecCuoHaANIbHBIC 3a/1auu — 4 Oaiia (XOpoIo);

3. He menee 50 % OTBETOB MMEIOT IOJIHbIE pelleHUs (C MpaBWIIbHBIM OTBETOM). X
COJIep’)KaHUE CBUJETEIbCTBYET OO0 YAOBIETBOPUTENBHBIX 3HAHUAX OOYYaIOIIErocs U O €ro
OTPaHUYEHHOM YMEHHHU pemarb NnpodeccCHOHAIbHBIC 3aJa4d, COOTBETCTBYIOIIHE €ro OymyIe
kBanupukanuu — 3 6amia (yI0BIETBOPUTEIBHO);

4. Menee 50 % OTBETOB MMEIOT pEUIEHMs] C MPaBUIBHBIM OTBETOM. WX conepkaHue
CBUJIETEJILCTBYET O CJIa0bIX 3HAHMAX oOOydaromerocs M O €ro He YMEHHUU pelaTh
npodecCHOHANIbHBIC 3a/1a4u — 2 Oaiiyia (HeYJOBICTBOPUTEIHHO).



