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1. MEPEYEHb KOMITETEHLIUA C YKASAHUEM I9TAIIOB UX ®OPMUPOBAHUSI
B ITPOHECCE OCBOEHUS ObPA3OBATEJIbHOU ITPOI'PAMMBbI

B pesynbrate ocBoenuss OIIOIl nmo nampaBnenuto moarotoBku 35.03.04 Arponomus,
oOyJaromuiicss JTOJDKEH OBJAJETh CIICAYIONIMMH pe3ylbTaTaMu OOy4deHUs II0 JUCLUILIMHE

«Dusukan:

Tabmuma 1.1 — TpeGoBanus K pe3ysibTaTaM OCBOCHHS AUCIIUILUINHbI

Konn
Konn HalMEHOBaHUE
[lepeuens mIaHUPyEMBIX PE3yIHTATOB
HauMEHOBaHHE HUHJIUKATOpa
00y4eHHS 110 AUCIUILINHE
KOMIETEHIIUU JIOCTHKEHUS
KOMIIETCHIINH
3namp: GyHaaMEHTANbHBIC 3aKOHBI (PU3HUKH, B
T.4. (PU3UYECKNE OCHOBBI MEXaHUKH,
MOJIEKYJISIPHON ¢busuku
TEPMOJVHAMUKH, IEKTPUYECTBA U
MarHeTu3Ma, ONTHKU, aTOMHOM, SAepHON
(u3mKy U1 pemeHns CTaHAapTHBIX 3a/1a49 B
00J1aCTH arpOHOMUM U 3aIIUTHI PACTCHUI.
OIIK-1.1 Ymemp: ucnionp3oBath GyHIaMEHTATBHBIC
JleMoHCTpHpYET 3aKOHBI (PU3UKH, B T.4. (PU3NUECKHE OCHOBBI
3HaHHE OCHOBHBIX MEXaHHUKHU, MOJIEKYJISIpHON (PU3KKH 1
3aKOHOB TEPMOJMHAMMKH, JIEKTPUYECTBA U MAarHeTH3Ma,
MaTEeMaTH4eCKHUX 1 OIITHKH, aTOMHOM, iAepHON (PHU3NKHU JUIs
€CTECTBEHHBIX pelLIeHHs TUIIOBBIX 3aJa4 B 00JIaCTH arpOHOMUH

OIIK-1. Criocoben
pelarh TUIOBbIE
3a1a9u
pohecCHOHAIBHON
JIEeATEILHOCTH Ha
OCHOBE 3HAHMI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX U
€CTECTBEHHBIX HAyK
C IPUMEHECHUEM
nH(OPMALMOHHBIX
TEXHOJIOTHI

HayK,
HEOOXOAUMBIX JIJIst
pELICHUS TUITOBBIX
3aj7a4 B 001aCTH
arpoHOMHU U
3aLUTH] pACTEHUI

U 3aI0UTHI paCTCHHﬁ .

Bnaoemuv: HaBbIKaMHU MCIIOJIb30BAHUS
(yHIaMeHTaJIbHBIX 3aKOHOB (pU3HKH, B T.4.
(puzmueckre OCHOBBI MEXaHUKHU, MOJIEKYJISIPHOI
(bu3MKHN U TEPMOJMHAMUKH, IIEKTPHYECTBA U
MarHeTu3Mma, OINTHKH, AaTOMHOH, SJIePHOH
(u3uKy QU1 peleHus! THITOBBIX 3a/1a4 B
00J1aCTH arpOHOMHH U 3aIIUTHI PACTCHUH.

OIIK-1.2
Hcnomszyer
3HAHMS OCHOBHBIX
3aKOHOB
MaTeMaTH4ECKHUX U
€CTEeCTBEHHBIX
HayK JUls pelleHus
THUIIOBBIX 33714 B
obnactu
arpoHOMMU H
3aIUTHl paCTCHUI

3Hame: GyHIaMeHTaIbHbIC 3aKOHBI QDH3UKH, B
T.4. (PU3MYECKUE OCHOBBI MEXAHUKH,
MOJIEKYIJISIPHOM ¢husuku u
TEPMOIMHAMUKH, JJIEKTPUUECTBA U
MarHeTHu3Ma, ONTHKHU, aTOMHOH, sIIepHOM
(u3MKM 11 pellleHust CTaHIapTHBIX 3a/1a4 B
00J1acTH arpOHOMUHM U 3aLUTHI PACTEHUH.

Ymems: ncrions3oBath HyHIaMEHTAIbHbIC
3aKOHbI (PU3UKH, B T.4. PU3NYECKHE OCHOBBI
MEXaHHKHU, MOJICKYJSIPHOU(H3UKH U
TEPMOIMHAMUKH, HIEKTPUYECTBA U
MarHeTu3Ma, ONTHKH, aTOMHOM, sSiAepHON

(hH3UKK [T PELeHHs CTAHAAPTHBIX 3a/1a4 B
o0J1acTH arpOHOMHUH U 3aLUTHI PACTCHHUIA.
Bnaoemp: HaBbIKaMH HCIIOJIb30BAHUS
(yHIaMeHTaIbHBIX 3aKOHOB (DM3UKH, B T.4.
(hu3HYeCKHe OCHOBBI MEXaHUKH,
MOJIEKYTISIPHON (DU3HKH M TEPMOAHMHAMUKY,
JNEKTPUYECTBA M MATHETH3Ma, ONITUKH,
ATOMHOI, 1/IepHOM (DU3KMKHU ISl PELICHUS
CTaHAAPTHBIX 33124 B 00JIACTH arpOHOMHUH
3aIUTHI PACTCHHH.

2. OMUCAHUE MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHMS KOMIIETEHIIA
HA PA3JIMYHBIX 3TAIIAX UX ®OPMUPOBAHUSA, OTUCAHUE IIKAJI
OLHEHUBAHMUA

Tabmuuma 2.1 — IlokasaTenu M KPUTEPHUU OMPEICICHUS YPOBHS C(HOPMHPOBAHHOCTH
KOMITETCHIMI (MHTErpUPOBaHHAsI OLIEHKA YPOBHsI C(OPMUPOBAHHOCTH KOMITETEHIIHA)

Kon u OneHka ypoBHS C(HOPMHUPOBAHHOCTH
[Inanupyem 1 yp hopmmp
HaUMCHOBAHHE Lo
HUHJMKATOpa pesynsTarsr | HEYAOBIETEODHT | y/IOBIETEOD XOpOIIIO OTIHIHO
JOCTHKCHUS €JILHO HUTEJIILHO
00y4eHust
KOMIIETEHIIUH
ONK-1.1 3naTh: OT1CyTCTBYIOT Henonusle | Chopmuposan | ChopMUpoBaHH
ILCMOH.C upye | & HIIaI.VIeHTa NPEJCTaBICHUsI | HpeJCTaBie HBIE, HO ble
TPHpY Y 00 HUA 00 cozepaKalye
T 3HAHHUEC JIBHBIC CHCTEMATHUYECK
¢dynnamenTtaneH | GyHAAMEHTa |  OTHENbHBIC
OCHOBHBIX 3aKOHBI ne
SAKOHOB usii, B BIX 3aKOHOB JIBHBIX po0esl
atematiieck | 1.u ? ¢usuKy, B T.4. 3aKOHOB npesicrapiaeny | TPCACTABICHIA
MaremMaTuy 4.
X 1 P — (bu3HIeCcKuX (usuku, B s1 00 06
OCHOBbI OCHOB T.4. (dynnamenTans | GyHIaMeHTalIbH
€CTECTBCHHBIX
avK N— MEXaHHKH, (U3MYECKHX | HBIX 3aKOHOB | BbIX 3aKOHOB
H .
Hez)/6;;o N I — ’ L | MOTeKYnApHOT OCHOB (U3HKH, B T.H. | huspky, B T.4.
A OJICKYIIAD du3uKH 1 MEXaHHKH, buzngecKux
JUISL pELIeHUS ol pusuku u (usnyecKux
TEPMOJMHAMUKH, | MOICKYIIIPH OCHOB
THUIIOBBIX 33/l | TEPMOJMHAM N OCHOB
UIEKTPUYECTBA U | OU PU3MKM M | MEXaHUKH,
B 00nacTu WKH, . | MEXaHMKH,
MAarHeTH3Ma, | TepMOAMHAM | MOJICKYIIIPHON
22;0;2/1“” " ;J;QI/II(TPI/I‘{GCT OITHKH, WK, ¢usuku n MOJIEKYJISPHOI
acTenuii MALHETHEMA ATOMHOIA, 3JICKTPUYCEC | TEPMOJUHAMUK | GU3UKM 1
P OITHKH SIIEPHOM (U3UKN TBa U U, TEPMOJMHAMHKH
> )
ATOMHOI, JUISL peLLeHUst MarHeTHsMa | SNEKTPHYCCTBA | | ypekrpuuecTBa
o CTaHIAPTHBIX , OTUKH, | MMarHeTusMma,
SAIAEPHON . W MarHeTusMma,
3aza4d BOONACTH | aTOMHOIL, OIITHKHY,
buzuky st N M OITHKH,
arpoOHOMMH U SAAEPHOI ATOMHOIA, 8
peIICHHsA v ATOMHOIA,
CTAHAATHEL 3aIUTHI hu3MKH 115 SIePHON
< 3a11aqu pacTeHuii peLieHus busuky s | AEpHOH GusnKK
oBIACTH CTaHJIAPTHBI pereHus JUISL PELLICHUS
X 337124 B CTaHJAPTHBIX | CTAHZAPTHBIX
arpoOHOMHHU
W 3alIUThL obmactu 3ajmai B 3aaa4 BoOacTu
. arpoHOMUU obnactu
pacTeHuit arpOHOMHU U
M 3aIIUTHI arpoOHOMHMH U




pacTeHui 3aIUTHI 3aIUTHI
pacTeHuit pacteHuit
YMmern: He ymeer B nenom B nenom CdopmupoBanx
UCIIONIB30BA | 1COIb30BATh YCIEIIHOe, | YCIICLIHOE, HO | O¢ yMEHHe
Th dyHnamentanpy | HO HE coJiepallee UCIIOJIb30BaTh
¢byHnamenra BIC 3AKOHB CHCTEMATH4 | OTJEJbHbIC (hyHrnamMeHTanbH
JIbHBIE eckoe npo0ernsl B bl€ 3aKOHBI
3aKOHBI busuian, B 1.4, yMeHHe YMEHUH ¢usHKy, B T.4.
busuku, B usmieckue UCTIONB30BA | UCTIONB30BaTh | (PM3HYECKHE
T.4. OCHOBBI Th (dhyHrameHTanb OCHOBBI
(bu3MUECKNE | MEXAHUKH, (yHIaMeHTa | HbIE 3aKOHBI MEXaHHKH,
OCHO | pogiekynsipHoii | JIPHBIC (hu3MKy, B T.4. | MOJIEKYJISIPHOM
BEI dusmKy 1 3aKOHBI ¢usnyeckue u3uKu n
MEXaHHKH, ¢usuky, B OCHOBBI | TEPMOJMHAMUKHI
TEPMO/IMHAMHUKH,
MOJIEKYJISIPH T.4U. MEXaHHKH, , DIEKTPUUECTBA
oit dusuxu u | VICKTPHICCTBA M |y yjspgeckue | MonexynsapHoii | Marnerusma,
TepMoauHaM | MarHeTusMma, OCHO | (U3HKHU U OINTHUKH,
HKH, ONTHKH, BBI TEPMOJMHAMHUK | AaTOMHOIA,
OJICKTPUUICCT aTOMHOfI, MCXaHHUKH, u, ;mepﬂoﬁ
Ba U stepHOi uzmin | MOJICKYILSPH | JJIEKTPUIECTBa husuky 1
MATHETH3MA. | /00 oriepya oil pU3MKK U | ©MarHeTU3Ma, | peleHHs
, OIITUKHY, TEPMOJMHAM | ONTHKH, THUIIOBBIX 3a/1a4
ATOMHOM, THIOBEIX 3a]a"1 B HKH, aTOMHO, B o0nactu
AJICPHOIA obnacru JIEKTPHYEC | SAIAEPHOM arpoHOMHH U
¢u3uku s | ArPOHOMKH M TBA U buzukm qs 3aIUTHI
peleHus 3aIUTHI MarHeTusma | pelieHus pactenuit
THUIIOBBIX pacrenuit , OIITHKH, THUIOBBIX
3a1a4 B aTOMHOIA, 3aja4 B
obnactu sIIepHOM obnactu
arpoOHOMHHU (U3MKH U1 | arpOHOMUHM U
U 3aLIUTHI perueHust 3aIIUTHI
pacteHuit THUIIOBBIX pacTeHuit
3aj1a4 B
obnactu
arpoOHOMHHU
U 3aIUTHI
pacTeHui

Baaaernb: He Bnageer B nenom B nenom Ycneminoe u
HaBBIKAMH HaBBIKAMU YCHEIIHOe, | YCIEIIHOE, HO | CHCTeMaTH4ecKO
UCIIONB30BA | HCIIOJNB30BAHUS HO He cozaepxaree € MpUMEHeHHe
HUSA (yHIaMEeHTaNnbH | CHCTEMaTH4 OTZENbHBIE HaBBIKOB
¢byHnamenra BIX 32aKOHOB ecKoe TpoOEIBI HCTIOIb30BaHHUS
JIBHBIX (u3MKN, B T.4. | IPUMEHEHHE | NpPUMEHEHUS | QyHAaMEHTaIbH
3aKOHOB ¢busnueckue HaBbIKOB HaBBIKOB BIX 3aKOHOB
¢busuky, B OCHOBBI HCIIOJIb30Ba | WCMOJb30BaHU | (PU3HKH, B T.4.
T.4. MEXaHHKHU, HUS s ¢usnyeckue
¢busndeckue | MoNeKyispHO# | dyHmamenra | GyHIaMEHTAJb OCHOBBI
OCHOBBI u3uKK u JIBHBIX HBIX 3aKOHOB MEXaHHKH,
MEXaHUKH, | TEPMOAMHAMHKHM, | 3aKOHOB (u3MKHN, B T.4. | MOJEKYJIAPHOU
MOJICKYJISIPH | JIEKTPUYECTBA U | (PU3UKH, B ¢busnueckue dusnky 1
ol pu3uku M | MarHeTusMma, T.4. OCHOBBI TEPMOMHAMHKHI
TePMOMHAM OIITHKHY, ¢dusnyeckue MEXaHHKH, , JIEKTPHIECTBA
HKH, aTOMHOIA, OCHOBBI MOJICKYJISIDHOH | M MarHeTusma,
JNEKTPHUECT | sIICPHON DU3UKK | MEXaHHUKH, ¢usuku n OIITHKH,
Ba U JUISL PELLICHUST | MOJIKYJISIPH | TEPMOJIHHAMHK aTOMHOI1,
MarHeTu3Ma | THUIIOBBIX 337124 B | OW (PU3HKU U H, SIIepHOM
, OIITUKH, obuactu TEPMOJHMHAM | JEKTPUYECTBA dusuky st
ATOMHOIA, arpoOHOMMH U UKH, Y MarHeTusma, pereHus
SAEPHON 3aIUTHI AEKTPUYECT OIITHKHY, THUIIOBBIX 3a/1a4
bu3uKH 115 pacTeHuit Ba U aTOMHOIA, B obnacTu
pereHus MarHeTusma SAAEpHON arpOHOMMH U
THUIIOBBIX , OIITHKHY, dusuKy 115 3aIIUTBI
3a1a4 B aTOMHOIA, pereHus pacTeHuit
obnactu SAEpHON THUIIOBBIX
arpoOHOMHHU hu3uKH 115 3aj1a4 B
1 3aIUTHI pereHus obJsactu
pacTeHuit THUIIOBBIX arpoOHOMMH U

3aja4 B 3aIUTHI

obnacTu pacteHuit

arpoOHOMHHU
U 3aIUTHI

pacteHuit
3Hars: OTCYTCTBYIOT Henonubie | Chopmuposan | ChopmupoBaHH
(yHIaMeHTa | MpPEACTaBICHHS | MPEACTaBiie HBIE, HO ble
JIBHBIE 00 HUS 00 coJepKalllie | CHCTEMaTHYeCK
3aKOHBI (dyHnaMeHTanbH | GyHIAMEHTa |  OTHCIbHBIC ue
¢busuky, B BIX 32aKOHOB JIBHBIX poOebl Mpe/ICTaBICHHS
T.4. ¢uzuky, B T.4. 3aKOHOB Mpe/CTaBICHN 00
¢busngeckue ¢buzngecKux ¢usuky, B 5100 (yHnaMeHTalbH
OCHOBBI OCHOB T.4. (byHIaMeHTab BIX 3aKOHOB
MEXaHHKH, MEXaHHKHU, (u3uyecKHuX | HBIX 3aKOHOB | (hu3MKH, B T.U.
MOJICKYJISIPH | MOJICKYJISIPHOM OCHOB ¢usuKy, B T.4. (usnyeckux
oii pu3MKH 1 ¢usuku n MEXaHHUKH, (busnueckux OCHOB




OrK-1.2
HUcnons3yer
3HAHUSA
OCHOBHBIX
3aKOHOB
MaTeMaTH4ecK
ux u
€CTECTBEHHBIX
HayK JJIs
peuieHus
THUTOBBIX
3aga4 B
arpoOHOMHH U
3aIIUTHI
pacTeHuit

TEPMOJMHAM | TEPMOJMHAMUKH, | MOJIEKYJISIPH OCHOB MEXaHHKH,
HKH, JNIEKTPUYECTBA U | OU PU3MKH U MEXaHHKH, MOJICKYJISIPHO#
UEKTPUYECT | MAarHeTusMa, TEPMOJMHAM | MOJICKYJISIPHOM ¢dhusuky u
Bau OIITHKHY, UKH, u3uKK u TEPMOJMHAMHUKHI
MarHeTusma ATOMHO, IEKTPUYEC | TEPMOIMHAMUK | , DIIEKTPUIECTBA
, OIITHKHY, SAAEPHOM (PU3HKH TBa U u, 1 MarHeTu3ma,
ATOMHOIA, JUTSL PELLICHUS MarHeTu3Ma | JIeKTPHYecTBa OITHUKH,
SIACPHOMN CTaHIaPTHBIX , OIITHKHY, M MarHeTusMa, aTOMHOI1,
¢busuku a5 | 3ama4 BoOIACTH aTOMHOM, OITHKH, SIIEPHOI (U3UKH
penreHus arpoOHOMHH H SIEepHOH ATOMHO, JUISL PELLICHUS
CTaHJapPTHbI 3aIUTHI MKy 11 SIICPHOM CTaHaPTHBIX
X 3a7a4 B pacteHuit peuieHus buzuky st 3a71a4 B 00IacTH
obmactu CTaHIAPTHBI petueHust arpOHOMHH U
arpoOHOMHHU X 3a71a4 B CTaHAPTHBIX 3aILUTHI
M 3aLIUTHI obnactu 3a1a4 B pacTeHuit
pacTeHuit arpOHOMHU obnactu
1 3aILUTHI arpoOHOMMH U
pacTeHuit 3aIUTHI
pacTeHui
Ymern: He ymeer B nenom B nenom CdopmupoBanH
HCII0JIb30Ba HUCIIOJIb30BaTh YCIEIIHOE, YCOEHOE, HO 0€ YMEHUEC
T dyHIaMeHTATBH HO HE cojeprkaniee HCIOJIB30BATh
¢byHnamenra bIC 3AKOHbI cHCTeMaTHY OTAENbHbIE (hyHrnamMeHTanbH
JIbHBIE eckoe npo0ensl B bl€ 3aKOHBI
3aKOHBI busuian, B 1.4, yMeHHe YMEHUH ¢usuky, B T.4.
busuku, B usmieckue UCTIOJB30BA | MCIONB30BAThH (usnueckue
T.4. OCHOBBI Tb (byHIaMeHTAb OCHOBBI
(bu3MUECKNE | MEXAHUKH, (yHnaMenTa | HbIe 3aKOHBI MEXaHHKH,
OCHO | MosIeKyIspHOI JIbHBIE (u3MKN, B T.4. | MOJEKYJIIpHOU
BBI s u 3aKOHBI ¢busnueckue ¢usuxu u
MEXaHHKH, ¢usuky, B OCHOBBI | TEPMOJMHAMHUKI
TEPMOJMHAMUKH,
MOJIEKYJISIPH T.4. MEXaHHKHU, , DIEKTPUYECTBA
oit dusuxu u | VICKTPHICCTBAM | 3pyeckne | MonekynspHOl | WMarHeTH3MA,
TepMoauHaM | MarHeTusMa, OCHO (usuku OIITHKH,
UKH, OITHKH, BBI TEPMOMHAMUK ATOMHOIA,
OJICKTPUUICCT aTOMHOfI, MCXAaHHUKH, u, ;mepﬂoﬁ
Ba U siepHOi (pusiy | MOICKYJLIPH | SIEKTpUtecTsa dusuky st
MATHETH3MA. | /100 voriepya Oif (PU3MKH M | ¥ MarHeTu3ma, peleHus
, OIITUKHY, TEPMOJMHAM OIITHKHY, THUIIOBBIX 3a/1a4
ATOMHOM, THIOBEIX 3a]a"1 B HKH, aTOMHOM, B o0nacTu
AJICPHOI obnacru 3JIEKTPHYEC AJIEPHOIA arpoHOMHY
¢bu3uku s | ArPOHOMHH M TBA U buzuky st 3aIUTHI
penreHus 3aLIUTHI MarHeTusma penieHus pacTeHuit
THUIIOBBIX pacTenuit , OIITHKHY, THUIIOBBIX
3a1a4 B ATOMHOIA, 3a71a4 B
obnactu SIEpHOM obnactu
arpoOHOMHHU (U3MKH U1 | arpOHOMMH U
U 3aLIUTHI pereHus 3aIUTHI
pacTeHuit THUIIOBBIX pacTeHuit
3a1a4 B
obnacTu

ArpOHOMHH

¥ 3aILUTHI

pacTeHuit
Baagern: He Bnageer B nenom B nenom Ycneminoe u
HaBBIKAMH HaBBIKAMU YCHEIIHOE, | YCIEIIHOE, HO | CHCTeMaTH4ecKO
HCIIOJIb30Ba | HCIIOJIb30BAHUS HO He cozepariee ¢ MpUMEHEHHe
HUSA (yHIaMEeHTaNnbH | CHCTEMaTHY OTAENbHBIE HaBBIKOB
¢byHnamenra BIX 32aKOHOB ecKoe poOeb HCTIOJIb30BaHHUS
JIBHBIX (u3MKM, B T.4. | IPUMCHEHHE | NpPUMEHEHUS | (yHAaMEHTAIbH
3aKOHOB ¢busnueckue HaBBIKOB HaBBIKOB BIX 3aKOHOB
¢busuky, B OCHOBBI HCIIOJB30Ba | WCMOJb30BaHU | (PU3HKH, B T.4.
T.4. MEXaHHKH, HUS s ¢usnyeckue
¢dusnueckue | MoNEKyJIsIpHOH | ¢pyHmameHTa | QyHAaMEHTallb OCHOBBI
OCHOBBI du3uKH 1 JIBHBIX HBIX 3aKOHOB MEXaHHKH,
MEXaHHKH, | TEPMOAMHAMHKHM, | 3aKOHOB (u3MKN, B T.4. | MOJEKYJIIPHOU
MOJICKYJISIPH | JIEKTPUYECTBA U | (DHU3UKH, B ¢busnueckue dusnky 1
oil pu3uKkM M | MarHeTusma, T.4. OCHOBBI TEPMOJMHAMHUKHI
TEPMOJMHAM OIITHKH, ¢usnyeckue MEXaHHKH, , DIEKTPHYECTBA
HKH, aTOMHOIA, OCHOBBI MOJICKYJISIPHOM | M MarHeTusma,
JJIEKTPHUECT | sIICPHON DU3UKH | MEXaHHUKH, ¢usuku n OIITHKH,
Ba U JUISL PELLICHUsT | MOJIEKYJIAPH | TEPMOIMHAMHK ATOMHOI1,
MarHeTu3Ma | THIIOBBIX 33134 B | Oif PU3HKU U u, sLICPHOMN
, ONTHKH, obnactu TEPMOJMHAM | DIIEKTPHYECTBA buzukm quis
ATOMHOIA, arpoOHOMMH U UKH, Y MarHeTusma, perenus
SIICPHON 3aIUTHI IEKTPUYECT OIITHKHY, THUIIOBBIX 3a/1a4
busuky st pacteHuit Ba U ATOMHOI, B obyactu
peleHus MarHeTuzma SICPHON arpOHOMHH U
THUIIOBBIX , OIITHKHY, dusuKH 115 3aIIUTBI
3a/1a4 B ATOMHOH, pereHus pacteHuit
obmactu SIEPHOM THIIOBBIX
arpoOHOMHHU MKy 1015 3aj1a4 B
1 3aIUTHI pereHus obJsactu
pacTeHuit THUIIOBBIX arpoOHOMHMH U

3aa4 B 3aIUTHI

obnactu pacteHuit

arpoOHOMHHU
U 3aILUTHI
pacTeHuit

OnucaHue MIKajbl OLICHUBAHUS

1. OueHka «HEYMOBIETBOPUTENBHO» CTABUTCS CTYAEHTY, HE OBJAJCBIIEMY HH OJHHM H3
9JIEMEHTOB KOMIIETCHIINH, T.€. OOHApY)KUBLIEMY CYLIECTBEHHbIC MPOOENbI B 3HAHUH OCHOBHOT'O
MPOrpaMMHOT0 MarepHajla IO AUCLUUIUIMHE (IPAKTHKE), IOMYCTHUBLIEMY IPHHUUNHAIbHBIE
OIMOKY NPH NPUMEHEHUH TEOPETHUECKUX 3HAHUM, KOTOpPBIE HE IO3BOJAIOT €My IPOJOIDKHTH
o0yueHne WM NPUCTYNUTh K NPAKTHYECKON AESATENLHOCTH 0€3 IONOJHUTENbHON MOArOTOBKH

110 TAaHHOW JUCLUTUIAHE.




2. OueHka «yJOBJICTBOPUTENBHO» CTABUTCS CTYAEHTY, OBJAJEBIIEMY JJIEMEHTaMU
KOMIIETCHIIUN «3HATb», T.€. NPOSBUBIIEMY 3HAHUS OCHOBHOTO NPOTPAMMHOIO MaTepuaia II0
JUCHMIUIMHE (TIpakTHKe) B o0ObeMe, HEOOXOAMMOM JUI MOCIENYIOIEro OOydeHus U
MPEeACTOSIIeH MPAKTUYEeCKOH JesSTeNbHOCTH, 3HAKOMOMY C OCHOBHOM DPEKOMEHJIOBAaHHOU
JIUTEPATYpOH, JMONMyCTHBIIEMY HETOYHOCTH B OTBETE Ha DSK3aMEHE, HO B OCHOBHOM
obanaromemMy HeOOXOMMMBIMU 3HAHUAMM JUIS UX YCTPAHEHUS IIPH KOPPEKTUPOBKE CO CTOPOHBI
9K3aMEeHATOpa.

3. OueHKa «XOpOLIO» CTaBUTCS CTYICHTY, OBJIQJICBIIEMY 3JIEMEHTAMH KOMICTEHIINU
«3HATb» U KYMETb», MPOSIBUBLLIEMY MOJHOE 3HAHUE NMPOTrPAMMHOIO MaTepHana Mo JUCLMILUIMHE
(IpaKkTHKE), OCBOHMBLIEMY OCHOBHYIO PEKOMEHIOBAHHYI JIMTEpaTypy, OOHAPYKHUBILEMY
CTaOMIIBHBIA XapaKTep 3HAHWH U YMEHHUH M CIIOCOOHOMY K UX CaMOCTOSATEIIbHOMY IIPUMEHEHHUIO
1 OOHOBJICHHIO B XOJI€ TOCIIEAYIOIIEro 00y4YeHHs U IPAKTUYECKON eI TeIbHOCTH.

4. OueHKa «OTIMYHO» CTaBUTCS CTYAEHTY, OBJIAJEBIIEMY OBJIEMEHTaMH KOMIICTCHIUN
«3HATh», «YMETb» W «BIAJACTHY», IPOSBHUBIIEMY BCECTOPOHHHME U TJIyOOKHE 3HAHUS
MPOrpaMMHOIO  MaTepuana Mo JAUCUMIUIMHE (IPAKTHKE), OCBOMBLIEMY OCHOBHYIO H
JIOTIONIHUTEIBHYIO JIUTEPaTypy, OOHAPYKUBIIEMY TBOPYECKHE CIOCOOHOCTH B ITIOHMMAaHUH,
U3JI0XKEHHHU U NIPAKTUYECKOM HCIIOIb30BAaHUHN YCBOCHHBIX 3HAHUMH.

5. OueHKa «3a4TEHO» COOTBETCTBYET KPUTEPUSIM OLEHOK OT «OTIMYHO» 10
«YIOBIICTBOPUTEIBEHO.

6. OreHKa «HE 3aUTEHO» COOTBETCTBYET KPUTEPHIO OLIEHKU «HEYIOBJICTBOPHTEILHO.

3. TUNOBBLIE KOHTPOJILHBIE 3AJJAHHSI WM WHBIE MATEPHAJIDI,
HEOBXOJMMBIE i1 OLEHKH 3HAHWIl, YMEHWI, HABBIKOB U (IJIH)
ONBITA JEATEJIbHOCTU, XAPAKTEPU3YIOIIUX DTAIMBI ®OPMUPOBAHUS
KOMIOETEHLIMA B  NPOLUECCE OCBOEHUSI  OBPA3OBATEJbHOM
MPOTPAMMBI

Tabmuma 3.1 — TunoBble KOHTPOJIBHBIE 33aHU COOTHECEHHbBIE C MHIMKATOPAMH TOCTIKCHUS
KOMIIETEHIINH

Wuaukatop TOCTHKECHUSI KOMIIETCHIINU Ne 3ananmii (Bonpocos, OMIETOB, TECTOB U TIp.)
JUISL OLICHKH PE3YJIbTATOB 00YUSHHUS [0
COOTHECEHHOMY HHIHKATOPY JOCTHIKCHHUS
KOMIIETEHIHH

OMK-1.1 JleMOHCTpUpYyeT 3HAHWE OCHOBHBIX | MexaHuka: Bonpockl — 6,9,12,21,25,26

3aKOHOB MaTCMAaTU4YCCKUX U €CTCCTBCHHBIX
TepMoauHaMUKa U MOJIEKYJIIpHas QU3KKA:

HayK, HCOOXOAMMBIX JJIsl PELICHHS THITOBBIX
Bonpocs! — 2-5,10,13,21

3aJa4 B obnacTi arpoOHOMHUU U 3alIUThI

pacteri DIeKTPOMATHETH3M: BOIIPOCHL: BOIPOCH —
OnK-1.2 1,14,15,21,22

HCHOﬂb3yeT 3HaHUsA OCHOBHBIX 3aKOHOB
MATEMATHYCCKUX U €CTCCTBCHHBIX HAYK JUIS

SHCKTDOMB.FHI/ITHI;IC KOJICOAHWSI ¥ BOJIHBI:

Borpocs! — 1,12
pelleHHs THIIOBBIX 3314 B 001acTu

arpOHOMHH M 3aLIUThI PACTCHHUI Ontuxa: Bonpoce! —2,14,15,19

3.2. BonpocsI 4151 CAMOKOHTPOJISI M IOATOTOBKH K MPOMEKYTOYHOMY KOHTPOJIIO

1. MEXAHHKA (1 kypc, 2 cemecTp)

1. ®usuka u ee CBA3b C APYTHMH CIICLUATBEHOCTSIMH.

2. Kunematuka, ee ocHOBHBIC OHATHA. CpeHSAS M MTHOBEHHAS! CKOPOCTH M YyCKOPEHUSI.

3. HopmanbHOe M TaHTGHIMAIBHOE YCKOPCHUS W ONHCAHUE C MX MOMOIIBIO JPYrHe BHIBI
JIBHIKEHMSI.

4. BpamarensHoe IBMXXEGHHE. YTJOBas CKOPOCTh M YIJIOBoe YyckopeHHe. CBs3b MEXIY
JIMHEWHBIMH U yITIOBBIMU BEINYMHAMHU.

Kunematuka TBepaoro tena. JluHaMuKa noctynarenbHoro asmkenus. Cuna. Macca.
3axonsl HeproroHa.

3aMKHyTasg MEXaHHYecKasi CUCTeMa. 3aKOH COXPAHEHHs UMITyJIbCa.

. Lentp Mmacc.

9. JluHaMuKa BpamaTeIbHOTO ABMXECHUS. MOMEHT CHIIBI.

10. Mowment unepuu. Teopema Ll teitnepa.

11. MoMeHT uMmyibca.

12. OcHoBHOE ypaBHEHHME AMHAMHUKHU BPAIIATEIbHOIO JBHKEHUS. 3aKOH COXPAHEHUS MOMEHTa
UMITYJIbCA.

13. I'maBHBIC OCH MOMEHTa HHepIHU. [ mpocko.

14. Dueprus u pabora. PaGora npu mocrynarensHOM JBHXeHHH. PaboTa mpu BpalaTeiabHOM
JIBHDKEHHU.

15. Kunernueckas sHeprus.

16. Teopema 0 KHHETHYECKOM YHEPTHUU.

17. Teopema Kenura.

18. Cunosoe none. KoncepBatusHble cuitbl. [loTeHInanbpaas sHepTus.

19. TorenuunanbHas sHeprust 1eHOPMHUPOBAHHOMN MPYKUHBIL.

20. I'paBuTanMOHHAs IOTEHIMAIBHAS SHEPTHS.

21. 3akoH COXpaHEHHs] MEXaHUYECKOI dJHEPTHHU.

22. Mpunumn otHocutensHocT [amunes. IlpeoOpasoBanus [amunes. Dopmyna cloxeHUs
CKOpOCTEN. Y CKOpEHHE.

23. TocTynatel crnenuanbHOW TEOPUM  OTHOCHUTENbHOCTH. IIpeoOpasoBanus JlopeHua.
CrnenctBus npeodpasoBanus JlopeHna.

24. DneMeHTHI peNIATUBUCTCKON TMHAMUKH. B3anMoCBs3b MeX Iy SHEpTruei u Maccou.

25. 3akoH BcemupHoro Tsarorenus. Bec. HeBecomocTs.

26. 3axonsl Kerutepa.

27. HckyccrBeHHbIe cryTHUKH 3emii. KocMudaeckne CKopocTH.

28. PeaxTtuBHOE nBMKEHUE. YpaBHeHHE Melepckoro.

29. 3agaun LlponkoBckoro.

30. AOCOJIOTHO yHpyroe u abCOJIFOTHO HEYIPYTroe CTOJIKHOBEHHSI.

31. Cuna tpenus. Tpenue nokosi. TpeHue cKoibXeHHE

5
6.
7.
8

2. TEPMOJUHAMMUKA U MOJIEKYJISIPHASI ®U3UKA (1 kypc, 2 cemecTp).

1. OcHoBbl MonekysipHO# dusuku. Atom. Temmeparypa.

2. MWpeamsnbrii ra3. 3axonsl boiua-Mapuotra, [eii-Jltoccaka, Illapnsa. Ypasuenue
Menneneesa — Knaneiipona.

OCHOBHBIE YPaBHEHUS MOJIEKYJISIPHO-KHHETHYECKOH TEOPHH.

®dusnueckuil cMbica TeMnepaTypsl. Unuceno ABoragpo. 3akon JlansToHa.

PaBHOMEpHOE pacnpeeneHue SHEPruHu M0 CTENEHsIM CBOOOIbI MOJICKYJI.

BHyTpeHHSs SHEPTHS CHCTEMBI.

IMpoueccel nepenoca: auddys3us, BHyTpeHHEE TPEHHE, TEIUIONPOBOAHOCTb.

. Cratuctuueckue 3akoHbl. PacmpezneneHne MojieKya MO CKOPOCTSM. 3aKOH pachpeieseHus
Makcsenna.

N v AW



9. Hsmepenue ckopocreii mosiexyin. Oneit HlTepHa.

10. 3axon pacnpenenenust bonpumana. Yucno Aporaipo. 3akoH pacnpeneneHus Makcpea-
Bonbnmana.

11. Bapomerpuueckas ¢popmyia.

12. Inuna cBobomHOro mpobdera monekyn. Kosdduuuents: nuddy3uu, BHyTpEHHETO TPEHUS,
TEMJIONPOBOJHOCTH.

13. Temnso u pabora. | 3aKOH TEPMOJHHAMUKH.

14. Pabora pacuumpenus rasa.

15. Uzoxopuueckwuii nporecc. M3obapuueckuii mpouecc. Ypasuenue P. Maiiepa.

16. M3otepmuyeckuii mpouecc.

17. AnnaGaruyeckuit mpouecc. YpasHenue Ilyaccona.

18. Tlonutnueckue mporuecc.

19. PaBHOBecHbIE U HEpABHOBECHBIE MpoLecchl. OOpaTHMBble U HEOOPATUMBbIE IPOLIECCHI.

20. Kpyrossle mpoueccsl.

21. Huxn Kapno. KII/] nukna Kapno.

22. JlBurareinb BHYTPEHHETro cropaHus. XonoauibHuKky. HarpepaTenbHble HACOCHL.

23. 1l 3aKOH TEpPMOIUHAMUKH.

24. DHTpomnus ¥ TePMOJANHAMHYECKAsi BEPOSTHOCTb.

25. BbluKClIEHUE SHTPONUH AJIsl PA3IMYHBIX TIPOLIECCOB.

26. PeanbHblii rassl.

27. TeopeTHyeckre U30TEPMbI PEaIbHOTO ra3a.

28. DKcnepUMeEHTallbHble H30TepMbl peayibHOro rasa. IlepechbllieHHBI map U meperperas
JKUJIKOCTb.

29. BHyTpeHHsIs 3HEprys peajbHOro rasa.

30. Dddexr dxoynsi-Tomcona. CxxmkeHHe rasa.

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

1. Dnexrpuueckuii 3apsa. CBoiicTBa 3apsaoB. 3akoH Kymnona.

2. HanpsokeHHOCTh 3JIEKTPUYECKOro TMOoJst (TOYECYHBIH 3apsi, NPOBOIHHUK, OECKOHEYHas
IUIOCKOCTS, cepa). [IpHHIMI CYepHO3ULUH TEKTPHISCKHX HOJICH.

3. TIlotok BekTopa snekTpuueckoil uuaykiun. Teopema Octporpaackoro-I'aycca.

4. Pabota, coBepiiaeMasi IpH NMEPEMELICHIH IEKTPHUECKOTO 3apsijia B 3JIEKTPOCTATHIECKOM
nosie. [ToTeHnna 31eKTpocTaTH4ecKoro moJs.

5. CBs3b MEX/ly OTEHIMAJIOM U HAIMPSHKEHHOCTHI0. DKBUIIOTEHI[HAJILHBIE TOBEPXHOCTH.

6. VpeanpHble IPOBOJHHUKHY B JIEKTPUUECKOM I10JI€. DIEKTPHUIECKAs 3aIINTA.

7. Dnexkrpudeckas eMKOCTh  yEIWHEHHOro mpoBoaHuka. Konnencaropsl. EmkocTh
KOHZIEHCATOPOB.

8. DHeprus 3apsHKEHHOTO TPOBOAHMKA M DSHEPrus KOHJIEHcaropa. [LmoTHocTh 3SHeprum
NEKTPUYECKOTO OIS,

9. JludnexTpuku B dnekTpuueckoM moje. IlodsipHple W HEMOJSpHBIE AMIIEKTPHUKH.
[Monstpu3anust TUIIEKTPHKOB.

10. CpoGonubie u cBsi3aHHbIe 3apsiabl. OTHOCHTENbHAS IHAJIEKTPUYECKAs MPOHHLIAEMOCTh U
JUBJIEKTPUYECKast BOCHPUMMYHUBOCTD BEIIECTBA. DJICKTPETHI.

11. Cernerosnekrpuku.  Ilbe3odnexTpudeckuii  dhdexr. DHeprus  MOJIIPU30BAHHOTO
JIOJIEKTPUKA.

12. DOnexrpuueckuii Tok. Cuna Toka. I110THOCTB TOKA.

13. VYcnoBus cymecrBoBanus Toka. CtoponHue cuiisl. 3IC ucToOYHMKA TOKA.

14. OO6o06uieHHsIii 3akoH OMma [uist yuactka uenu. 3akoH Oma st yuactka uend. 3akoH Oma Jst
3aMKHYTOH LIETH.

15. 3akon Oma B auddepennuanproii popme. 3akon xoyns-Jlenna. 3akon [Ixoyns-Jlenua B
nuddepenmaipHoi Gopme.

16. PasserBnennsle uenu. I[Ipasuna Kupxroda.

17. KonrtakTHas pa3HOCTh oTeHIManoB. Tepmoanektpuyeckue siBienus. Tepmo DJC.

18. 3akonsl anexrponu3a Papanest. DnekTpudecKas IPOBOJUMOCTD KHUIKOCTEH.

19. DnexrponpoBogHOCTs Ta3oB. HecamocTosATenbHBIH ra3oBblii paspsa. CaMOCTOSTENBHBIN
ra30BbIi pa3ps.

20. MaruauTHOe none. JINHUKM MarHUTHOW MHIYKIHN.

21. 3axon Ammnepa.

22. MarauTtHoe noJje ocTossHHOro Toka. 3akoH buo-Casapa-Jlannaca.

23. MarauTHOe 1oJjIe NPSIMOJIMHEITHOTO IIPOBOIHUKA C TOKOM, KPYrOBOTO TOKA, COJICHOU/IA.
24. Cuna B3auMOJeHCTBUS IBYX NPSIMOIMHEHHBIX IPOBOJHUKOB C TOKOM.

25. 3aKoH MOJHOTO TOKA.

26. Paborta, coBepiraemasi Ipu NepeMEIeHUH TPOBOAHUKA C TOKOM B MArHUTHOM IIOJIE.
27. JIBrxeHue 3apsHKeHHBIX YacTHLl B MarHUTHOM moje. Cuna Jlopenna.

28. Doddexr Xomna.

4. QJJIEKTPOMATI'HETU3M. KOJIEBAHUS U BOJIHBI (2 kypc, 1 cemectp).

1. DrnexTpoMarHUTHAas WH]YKIHS.

2. DJeKTpUYECKHUH TOK B BUTKE, IBUKYILEMCS] B OHOPOHOM MarHUTHOM IOJI€E.

3. SIBneHue caMOMHIYKLUH.

4. Tok B uenu mpy ee 3aMbIKaHUHU U PA3MbIKAaHHU.

5. Bgzaumuas unaykuus. Tpancdopmarop.

6. DHeprus MarHUTHOTO IOJIS JIEKTPUIECKOTO TOKA.

7. MarHuTHbIe MOMEHTBI 2JIEKTPOHOB M aTOMOB. ATOM B MarHuTHOM mose. Teopema Jlapmopa.
8. JlmamMarHeTMKU B OAHOPOJHOM MarHUTHOM IIOJIE.

9. TlapamMarHeTHK{ B OHOPOJHOM MarHUTHOM MOJIE.

10. MarauTHoe nose B BEIIECTBE.

11. deppomarHeTusm.

12. YpaBuHenust Makcaenna.

13. T'apmoHn4eckue KonedaTelabHbIC NBIKCHUE (ympyras OpyXuHa, (U3MYECKH MasTHHUK,
MaTeMaTH4eCKUil MasTHHK).

14. CnoxeHue rapMOHUUYECKUX KOJIeOaHHI, HANIPABJICHHBIX BJIOJIb OHOM MPIMOii.

15. CnoxeHre B3aMMHO MEPICHIUKYISIPHBIX KOJICOaHHH.

16. 3aryxaromue kojaebaHus.

17. BpIHYXJCHHBIC KOJICOAHUS.

18. KonebaTenbHbIil KOHTYP.

19. Hesaryxaromue 31€KTpOMAarHuTHbIE KoeOaHusl.

20. 3aryxarollue EKTPOMarHuTHbIE KOleOaHusl.

21. BbIHYX/IEHHBIC 3JICKTPOMAarHUTHBIC KOJIEOaHUs

22. BosHoBBIE Tponeccsl B ympyroil cpene. IlpomonbHble u monepednsie BoaHbI. CKOpOCTh
pacnpoCTpaHEHHUs YIPYruX BOJH.

23. VYpaBHenue Oeryuieid BonHbl. DHeprus BonHbl. [uddepenunanbHoe ypaBHEHHE BOJTHOBOTO
JIBHIKCHHSI.

24. DnekTpoMarHuTHbBIE BOJIHBEL. HekoTophlie CBOMCTBA JIEKTPOMArHUTHBIX BOJIH.

25. W3ny4yeHue 31eKTPOMarHUTHBIX BOJH.

26. Illkana 31€KTPOMArHUTHBIX BOJIH.

5. OIITUKA.(2 xype, 2 cemecTp)

1. BousiHOBas U KBaHTOBAasi TEOPHsSI CBETA.

2. 3akoHBl OTpaKeHUS M HpenomiieHus cBera. 3akoH CHemmyca. [lomHoe BHyTpeHHee
OTpaKCHHUE CBETA.

3. T'eomerpuueckas ONTHUKA.

4. OnTuyeckue npuOOpsI: pehpakTOMETp, BOJOKOHHAS ONTHKA, CTEKIISIHHAS IIPU3MA.

5. Tonkue nuH3bl. MUKpPOCKOI.



6. Wurepdepenuns cera. uTepdepeHnns cBeTa U KOrepeHTHOCTb.

7. Cnocobbl HaOmonenus uHTepdepeniuu cera: ombslT lOHra, Ousepkana @penens,
6unpusma Openens.

8. HHarepdepeHiys cBeTa B TOHKHX IJICHKAX.

9. Hntepdepomerpsl. [IpocBeTiICHHE ONTHKH.

10. Judpaxuns ceera. [Ipuniun I'oitrenca-dpenens.

11. Meron 30u ®Ppenens.

12. Jluppakunonnas pemerka. Judpakuus peHTTéHOBCKUX JTydeil.

13. TousTre o rojorpaduu.

14. Tlonsipuzanus cBera. EcTecTBEHHBIHN U NOISIPU30BaHHBIN CBET. 3aKOH Manioca.

15. Tlonspuzauus npu OTpaxKeHHUH U mpenomieHnu. 3akoH bprocrepa.

16. Ilonsipuzanst  mpu  JBOWHOM nydyenpenomiieHus.  VICKycCTBEHHOE — JBOMHOE
JIy4enpenoMIIEeHHUE.

17. Bpamenue miockocTy nouasipuszaiuu. EcrecTBeHHOE BpalleHue.

18. ucnepcus cBera. HopmanbeHast 1 aHOMaJIbHas TUCTIEPCHUH.

19. Tlornomenue ceera. 3akoH byrepa-Jlam6epra. 3akon Byrepa-Jlam6epra-beepa.

20. Paccesnue ceta. 3akoH Panes.

21. Ckopoctb cBeta. OnbIT @u3zo. OnbiT MaiikenscoHa.

6. OCHOBBI ATOMHOW U SIAEPHOM ®U3UKH (2 kype, 2 cemecTp)

1. TemnnoBoe uznydeHue. AGcomtoTHO YepHoe Teno. 3akonbl Kupxroda, Credana-bonpiumana
n Buna. Ontuueckas nupomerpust.

2. ®opwmyna Panes-Ixunca. opmyna Buna. 'unoresa ceeroBbix kBanToB. ®opmyna [Inanka.
3. ®oroaddexr. OcHoBHEIE 3aK0HBI GoTOdPdekTa. YpaBHeHHe DifHITeHHA. DOTOIEMEHTH U
1X IPUMEHEHHE.

4. Wwmnynsc ¢orona. [aBnenue ceera. dpdexr Komnrona. Onbit bore.

5. Cnexrtpsl aTOMOB BoJopoaa. JIuneifuaTsle, onocarble, CIUIOMHbBIE CIEKTPBI.

6. Mopenu crpoenus atoma. Onbitel Pesepdopaa. [loctynarsr Bopa. O0bsicHeHHE CHEKTPOB
aToMa BOJOpOJa.

7. KopmyckynspHo-BoJIIHOBass — mpupoja  cBera.  KopmyckynsipHO-BOMHOBas — HpHpoJa
MarepuanbHbIX yactull. Boansl ne bpoitns. Jnuna Bonus! ae bpoins.

8. VYpasnenne lllpeaunrepa. CTaTucTHUECKOE TOJIKOBaHHUE BOJIH Jie bpoitns.

9. CootHouleHue HeomnpeaeneHHoctei I'eifsenbepra.

10. MukpouacTuiia B  OAZHOMEpPHOH MOTeHUUAIbHOW  sime. KBaHTOBaHume  dHepruu
MUKpPOYaCTHIIBI.

11. Atom Bomopona. KBanroBsle uncina no teopuu Llpenunrepa.

12. Cnus anektpona. [Ipunnun 3anpera [aynu.

13. Onucanue COCTOSHMS aTOMOB C IOMOLIbIO KBAHTOBBIX uuceln. Ilepumommueckas cucrema
3JIeMeHTOB MeHieeena.

14. Mopenu KBaHTOBO# (DM3UKH TBEPIOTO Tena. THITbI KPUCTATIIMYECKUX PEIIETOK.

15. Ilonsrue o ¢ononax. TemnoemkocTs kpucTauioB. 3akoH Jlrononra u Iltu. TemnoeMkocTs
KPHCTaJUIOB MPU HU3KUX U BBICOKUX TEMIIEpaTypax.

16. DneMeHTbl, 30HHON TeOpuH. DHEPreTuuecKue 30Hbl B KpUcTaille. BanentHas, 3anpemieHHas
1 cBOOO/HbIE 30HBI B KPUCTAJLIE.

17. 3anonHeHue 30HHBIX YPOBHEH B METaJUIaX, MOJYMPOBOJAHUKAX U JUIJIEKTPUKAX MIPU Pa3HbIX
TeMIlepaTypax.

18. KonTtakTHast pa3HOCTh MOTEHIIMAJIOB. Y CIIEXH COBPEMEHHOM MOIYIPOBOIHIUKOBOI TEXHUKHU.
19. ToHsTHE 0 COOCTBEHHOI U MPUMECHOI MPOBOAUMOCTH MOJYIPOBOAHHKOB.

20. CocraB u cTpoeHHE aTOMHOrO sipa. Hykimonsl, 3apsa, pasMep M Macca aTOMHOIO sizpa.
MaccoBoe u 3apsijoBoe uucina. [Ipupoaa saepHbix cui. Jeekt Macchl u SHEprust CBsI3H siep.

21. PaanoakTuBHOCTB. BBl pajiMoOakTHBHOIO pacnana u usiydeHuit (a—, —,y — U3MEHEHUs
aToMHOT0 si7pa). [TocTosiHHAs U epuo/ mojypacnajia.

22. SlnepHble peakMH MU 3aKOHBI coxpaHeHus. Peakuus nenenus siapa. Llenmnas peaxuus
nenenus. [lonsTHE O IIEpHOIT SHEPTETHKE.

23. Peaxums cuHTe3a aTOMHBIX szep. [IpoGiiema ynpaBisieMbIX TEPMOSICPHBIX PEAKIIHA.

24. DneMeHTapHbIC YaCTHIBI M UX KJIACCH(UKALH.

3.3. BapuaHTsl 32124 1151 HHIUBUAYAIBHOTO 32/IaHHSI M CAMOCTOSITEJIbHOI PadoThbI

1. MEXAHUKA (1 kypc, 2 cemecTp)

1. 3aBUCHUMOCTH NpPOMAEHHOrO TEIOM IyTH S OT BpeMeHH t [aércs ypaBHEHUEM
S=A+Bt+Cr*,tne A=3m, B=2m/c u C=1m/c’ . Haiitu cpeanee yckopeHue Tena 3a
MEePBYIO, BTOPYIO, TPETHIO CEKYH/BI €r0 JIBHKEHHUSI.

2. Kamens OpomuieH B ropu3oHTanbHOM HampasieHuu. Yepes 0,5 ¢ mocie Havana JBIKCHUS
YHCIIEHHOE 3HaYeHNE CKOPOCTU KaMHs CTaio B 1,5 pasza Ooiblle ero Ha4anbHON CKOPOCTH.
Haiiti HauanbHyI0 cKOpOCTh KaMHsl. CONMPOTHBIIEHHE BO3AyXa HE YUUTHIBATh.

3. Haiitn paguyc Bpamaroomero Koseca, €CIM HW3BECTHO, YTO JIMHEHHAs CKOPOCTh V; TOUKH
nexamei Ha obone, B 2,5 pasa Oorblie JIMHEHHOH CKOPOCTH V> TOUKH, JIeKaleH Ha 5 cM
OumKe K OCH KoJIeca.

4. Komneco paguycom R =0.1M Bpamaercst Tak, 4To 3aBUCHMOCTb yIJia IIOBOPOTA paguyca OT
BpEMEHH JaeTcs ypaBHeHHeM ¢ = A+ Bt+Cr*, rae B=2pag/c u C=1pan/c’ [lnsa Touek,
JIexamux Ha obone Kojeca, HAaTH dYepe3 2¢ IOCie Hadalla JBI)KCHHS CIEAYIOLIHe
BEIMYMHBL: 1)yriIoByHO CKOPOCTb, 2) JIMHEHHYIO CKOpPOCTh, 3) YIJIOBOe ycKopeHue, 4)
TaHTeHIMAJIBHOE YCKOPEHNUE, 5) HOPMaIbHOE YCKOPEHHE.

5. Teno maccoii 0,5 Kr ABWXKeTCS NPSIMOIUHEHHO, IPUYEM 3aBUCHMOCTH MPOIIEHHOI0 TEJIOM
nyrH S oT Bpemeny ¢ naéres ypasuenuem S = A—Bt+CtP—Df, rae C=5m/c> u D=1
m/c®. Haiitu BEJIMYUHY CHJIBI, IEHCTBYIOIIEH HA TEJIO B KOHIIE IEPBOM CEKYHIbI ABHIKCHHUS.

6. Teno Becom 49 H ymapsiercs o HemoJBMXHOE Teslo Maccoit 25 kr. Kunerndeckas sHeprust
CHCTEMBI ITHUX ABYX Tell HENOCPEACTBEHHO Mocie yaapa ctana paBHa 5/Dk. Cuuras ymap
LEHTPAIBHBIM U HEYIPYTHM, HAUTH KMHETHYECKYIO SHEPTHIO IIEPBOT0 Tela A0 yaapa.

7. Haiitn paboTy, KOTOpPYIO HAJ0 COBEpIINTH, YTOOBI CkaTh NpyxuHy Ha 20 cM, eciu
M3BECTHO, YTO CHJIa MPOMNOPIHOHATIbHA Aedopmanuu U mon neiictBueM cuisl B 29,4H
IIpY’KHHA CKMMAeTcs Ha 1cM.

8. HaiiTi 3aBHCHMOCTh YCKOPEHUsI CHJIBI TSXKECTH OT BBICOTHI HaJl MOBEPXHOCTHIO 3emuu. Ha
KaKO} BBICOTE YCKOPEHHE CHIIbI TSKECTU COCTABISIET 25% OT yCKOPEHMs CHIIBI TSKECTU Ha
ITOBEPXHOCTH 3€MIIH.

9. Ha 6apaban paguycom R=0,5M HaMmoTaH MWHYp, K KOHIYy KOTOpOro npuBsi3an rpy3 P= 98 H.
Haiitn MomeHT mHeprmu GapabaHa, €CIIM W3BECTHO, YTO IPY3 OMYCKAETCS C YCKOPEHHEM
a=2,04 m/c’.

10. Menwusrii map paguycom R =10 cM Bpaiaercsi co CKOPOCThIO, COOTBETCTBYIOIIEH v =2 00/c,
BOKpPYI' OCH, Npoxojsmeid uepe3 ero neHtp. Kakyioo paboTy Hamo COBEpIIMTH, YTOOBI
YBEJIMUUTH YIIIOBYIO CKOPOCTb BpALlEHHs L1apa BABOE?

11. MaxoBoe KoJiecO HaunHaeT BpalaThcsi C IOCTOSHHBIM YIIIOBBIM yckopeHueM & = 0.5 paL[/c2
u depe3 f, =15c mocie Hayana JABWKCHMS NPUOOPETAeT MOMEHT KOJIMYECTBA ABMIKCHUS,

paBHbIil L =73.5kr m?/c. Haiin KUHETHYECKYI0 DHEpPIuio Kojeca uepes f, =20 c¢ mocie
HavaJia BPaIlCHH.



12.

13.

ORHOPOIHBIN CTEPKEHb COBEpILIACT Majible KouieOaHHsl B BEPTHKAJIBHOW IIOCKOCTH OKOJIO
TOPH30HTAIBHON OCH, IIPOXOJIIeH uepe3 ero BepxHuil konen. JnuHa crepxusa ¢ =0.5M.
Haiitn nepuon kone6aHus CTEPHKHS.

OO0pyu auamerpom 56,5 c¢M BHCHT Ha TBO3[e, BOMTOM B CTEHY, W COBEpIIACT Malibie
KoJe6aHus B INIOCKOCTH MapalulelibHol cTeHe. HaliTu nepuos 9Tux KoneGaHuid.

2. TEPMOJUHAMMUKA U MOJIEKYJIAPHASA ®U3HUKA (1 kypc, 2 cemecTp)

1.

2.
3.

10.

Haiitn maccy ceprucroro rasa (SO;), 3aHuMatomero o6séM 251 ipu Temneparype 27 °C u
naBiaeHuu 760 MM pT. CT.

Haiii miorHocTs Bogoposa mpu temneparype 15°C u nainernn B 730 MM pT.CT.

Haiiti yncno monexyn Bogopoaa B lem®, ecnu gaBieHue paBHo 200MM pT.CT., a cpenHss
KBaJpaTH4Hasi CKOPOCTb €r0 MOJICKYJI P JaHHBIX yCIOBHAX paBHa 2400 m/c.

Yemy paBHa SHEPrusl TCIUIOBOro ABmkeHms 20 T Kuciopona npu Temmeparype 10°C? Kaxas
YacTb TOH HEPTUM NMPHUXOJUTCS HA JOJIO MOCTYNATENBHOIO JABMKEHHS M Kakas 4acTb Ha
JIOJIIO BPAILATENILHOT0?

HeoGxomumo cxatb 107 BO31yXa 10 o0béma B 2- 107M’. Kak BBIFOJHEE €ro CHRUMATE:
annabaTHYeCcKu UM U30TepPMUUECKU?

WneanbHas TtemnoBas MamuHa paboraer no uukiny Kapuo. Ilpu stom 80% Tema,
[OJy4aeMOro OT HarpeBaTeis, nepefaércs XonoAwnbHUKY. KomuyecTBo —Teruia,
mojlydaeMoro ot HarpeBateis, paBHo 1,5 kkan. Haiitu: 1) K.IIJ. uwmkma, 2) pabory,
COBEPILIEHHYIO IIPH ITOJHOM LUKJIE.

WneanbHast xonoauibHas MaliuHa, pabotaromias no obpatHomy nukiay Kapno, nmepenaer
TEIJIO OT XOJIOAWIbHHKA C BOJOW IpU TemIeparype 0°C KUIIATUIBHUKY C BOAOH mpH
TeMnepaTypelOOOC. Kakoe xonm4ecTBO BOIBI HYXKHO 3aMOPO3HUThH B XOJIOAUIBHUKE, YTOOBI
MIPEeBPATUTD B Mapl K BOABI B KUMATUIBHUKE?

HaiiTn wm3MeHeHMs SHTponuH Ipu mepexoAe 8 r kuciopoza or obbéma B 10 1 mpu
temmeparype 80° C k 06bémy B 40 1 ipu Temmeparype 300°C.

Haiit ¥3MeHEeHHUs! SHTPONNK NpPU H300apudeckoM paciupenuu 8 r reius ot V=10 1 go
o0béMma V>=25 n.

Kakyro temmepaTypy UMeEIOT 3,51 KHCIIOpOAa, 3aHUMaroIIero oosém 90 on’ TIPH JaBJICHUH B
28 atm.? 'a3 paccmatpuBath Kak 1) maeanbHbii, 2) peaibHbIN.

3. QJIEKTPUYECTBO (2 kypc, 1 cemecTp)

1.

2.

Bo ckoibko pa3 cuila HBIOTOHOBCKOTO IPUTSDKCHUSI MEXKAY OBYMs NMPOTOHAMH MEHbIIE
CHIUJIBI X KYJIOHOBCKOTO OTTAJIKMBaHMA? 3apsi/i IPOTOHA YHCIEHHO PABEH 3apsLy JIEKTPOHA.
JIBa OMHAKOBBIX METAJUIMYECKHUX 3apsDHKEHHBIX Mapuka BecoM 1,96 H xaxnelii Haxomgurcs
Ha HEKOTOPOM PACCTOSHUM APYT OT Apyra. Haiitu 3apsy mapukoB, eciim U3BECTHO, YTO Ha
3TOM PacCTOSHHUU UX 3JIEKTPOCTATHYECKasl HEPTHs B MIJUIMOH pa3 OoJbIe MX B3aHMMHOM
rpaBUTAIMOHHOI dHEPIUN.

PaccTosiHHE MEKLy ABYMS TOYEYHBIMH 3apsjamu ¢, =7.5-10°Kn n ¢, =-14.7-10° Kxn
paBHO 5 cM. HaiiTu HampspKeHHOCTH DJIEKTPUYECKOTO IOJII B TOYKE, HaXOJsmieiics Ha
paccTosHMU 3 CM OT HOJIOKUTEIBEHOTO 3apsijia U 4 M OT OTPULATEIIFHOTO 3aps/a.
ONpenenuTh HANPSKEHHOCTh OJIEKTPUUECKOro ToNs Ha paccrosuuum 2-10° cm or
OJHOBAJICHTHOTO HOHA. 3apsil HOHA CUUTATh TOYCUHBIM.

B mI0ckOM rOpH30HTAIBHO PACIONIOKEHHOM KOHJASHCATOPE 3apspKEHHAsi Karenbka PTYTH
HAXOJAUTCSI B PABHOBECUH MPU HANPSDKEHHOCTH 3nekTpuueckoro noist £ =600 B/cm. 3apsin
karu pasen 8107 Ko, Haittu pamumyc xammm.

Ha xakoe paccTosiHHE MOTYT COJIM3MTBCS JIBa JJIEKTPOHA, €CJIM OHU JABWIKYTCSI HAaBCTpEdy
JIPYT APYTY C OTHOCUTENBHON CKOPOCTHIO, PABHOM 10% cm/cex?

10.

12.

14.

17.

Kakas coBepmaeTcs paboTa NpH MepEeHECEHMH TodedHoro 3apsama B 2-10°Km wu3
OGECKOHEYHOCTH B TOYKY, HAXOMIANIYIOCS Ha DPAcCTOSHUM 1 CM OT MOBEPXHOCTH IIapa
paarycoM | M ¢ OBEPXHOCTHOI IIIOTHOCTBIO 3apsina o =10~ Ku/em™?

DJIEKTPOH BIETAET B IJIOCKUH FOPU30HTAIBbHBIA KOHIEGHCATOP MapauIeNbHO €ro IIACTHHAM
CO CKOPOCTBIO 1)X=IO7 m/cex. HampsoxkenHocth nonst B KoHaencarope £ =100 B/cwm, uinnHa
KOHJeHcaTopa =5 c¢M. HaliTh BenMuuHy M HampaBjeHHE CKOPOCTH JJIEKTPOHA NP BBUIETE
€ro U3 KOHJ/IEHCAaTopa.

Haiitn emxocTts 3emHoro mapa. Pammyc 3emHoro mapa mpussaTth paBHeiM 6400 kM. Ha
CKOJIBKO M3MEHHUTCSl NOTEHLHal 3eMHOr0 Iapa, €CIM €My COOOIIMTh KOJHYECTBO
aneKTpuuecTsa, pasHoe 1 Kn?

Karymka wu3 wmenHoit mpoBojoku wumeer comporusieHne R=10.80m. Bec wmenHoit
npoBonoku paBeH P =334 H. Ckombko METPOB INPOBOJIOKH M KaKoro amamerpa d
HaMOTAHO Ha KaTymike?

. O6GMOTKa KaTyIIKH U3 MEIHOH MpoBojioku mpu temmeparype 14 °C mmeer conpornpieHue

10 Owm. Ilocne mpomyckaHHs TOKa CONMPOTHBIEHHE OOMOTKHM crtano paBHo 12,2 Om. o
KaKoi Temmeparypbl Harpenack oomMoTka? TemmepaTypHbiii KO3QOHUIMEHT CONPOTHUBICHUS
Menu pageH 4.15-107 rpag’.

Onement D./1.C. B 2 B umeeT BHyTpenHee compoTusierue 0,5 Om. Onpenenuts najeHue
NOTEHIMAda BHYTpPU O3JeMeHTa npu cuie Toka B uenu 0,25 A. Haiitu BHemnee
COIPOTHUBIICHUE LIETH MPH ITUX YCIOBHAX.

. DJIEMEHT 3aMBIKAIOT CHayaja Ha BHEIIHEE COIIPOTUBJICHUE R1:2 OM, a 3aTCM Ha BHCIIHEC

conporusienue R,=0,5 Om. Haiitu O./1.C. anemeHTa U €ro BHYTPEHHEE COLPOTHBIICHHUE,
€CJIM U3BECTHO, YTO B KaXKOM U3 3THX CIy4aeB, MOIIHOCTb, BBIAENsAEMas BO BHELIHEH LienH,
OJMHAaKOBa U paBHa 2,54 BT.

DneKTpuYecKuil 4alHUK uMeeT aBe oOMoTku. [Ipu BKIIFOYEHMHM OAHOW M3 HUX BOJAA B
YaifHUKe 3aKUIUT 4Yepe3 15 MUH, Ipu BKIIOYEHHH Apyroil — yepe3 30 MuH. Yepes3 CKOJIBKO
BPEMEHHM 3aKHUITUT BOJA B YalfHWKE, €CIIM BKIIOYMTH 00¢ 0OMOTKH: 1) mocienoBarTelbHo, 2)
napajuienbHo?

. Kakoe konuuecTBo 3JICKTpPI‘ICCKOI>'I OHEPIruu HaJa0 U3pacxo10BaTh, 4TOOBI IIpU DJIEKTPOJIU3C

pactBopa AgNO, Beinenunock 500 mMr cepedpa? Pa3HOCTH MOTEHIMATIOB Ha DIEKTPOIAX
pasHa 4 B.

. ITnomanp Kax10ro 3JIeKTpoAa HOHU3ALMOHHOW KaMephl 100cM? 1 paccTosiHHE MEXly HUMA

6,2 cM. HaiiTu TOK HachIlIeHHs B TAKOH KaMmepe, eCiid U3BECTHO, YTO HOHNU3ATOp 00pa3yeT B

3
1 cm” eskecekynaHo 10° MOHOB Kaxk0r0 3HaKa. VIOHBI CYUMTATH OJHOBAIIEHTHBIMA.
IMoTenuunan nonnsauuu aroma reaus 24,5 B. Haiitu paboty nonuzanuu.

4. QJIEKTPOMAI'HETHU3M. KOJIEBAHHUA U BOJIHBI (2 kype, 1 cemectp)

L.

2.

Haiitn HanpspkeHHOCTh MAarHUTHOTO IIOJII B TOYKE, OTCTOSINEH Ha 2 CM OT OECKOHEYHO
JUTHHHOTO MPOBOJIHUKA, IO KOTOPOMY T€UYET TOK B 5 A.

Haiitn HanpspkeHHOCTh MAarHUTHOTO IOJST B I[EHTPE KPYrOBOTO IIPOBOJIOYHOTO BHTKA
paauycoM 1 cM, 10 KOTOpoMy TedeT Tok 1 A.

JlBa mpsSMOJIMHEHHBIX IJIMHHBIX TPOBOJHMKA PACIIOJIOXKEHbI MapajuIelbHO Ha PACCTOSHUH
10 cm gpyr ot npyra. Ilo mpoBoanukam TekyT Toku I, =1, =5A4B IPOTHBOIOIONKHBIX

HampaBieHusX. HaiiTh BenuuMHYy M HamnpaBiieHHME HANPSDKEHHOCTH MArHUTHOIO IO B
TOYKE, HaXOJAIIelcst Ha paccTOsTHUM 10 ¢M OT Ka)KZ0ro POBOIHHKA.

W3 mpoBonoku uymHOIO | M crenana kBaaparHas pamka. [lo 9Toif paMKke TeyeT TOK CHIION
10 A. HaiiTi HanpsiKeHHOCTh MAarHUTHOTO TOJIS B LIEHTPE PaAMKH.

OOMOTKa KaTyIIKH clieJlaHa U3 poBosiokH auameTpoM 0,8 MM. BuTku motHo mpuieraror
npyr K apyry. Cuuras KaTyLIKy AOCTaTOYHO JUIMHHOW, HAHTH HANpPS)KEHHOCTh MarHUTHOTO
10JIs1 BHYTPH KaTYIIKH ITPH CHJle ToKa B 1 A.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

B ogHOpOIHOM MarHWTHOM IIOJIE, HANPSDKEHHOCTH KoToporo 1000 5, momemnieHa kBagpaTHast
pamka. Ee IIOCKOCTh COCTABIAET ¢ HATPABJIEHHEM MarHHTHOro mois yrox 45°. Cropona
pamku 4 cM. OnpesennTs MarHUTHBIH IIOTOK, IPOHU3BIBAIOIIUH PAMKY.

Mexay MoarocaMH JIEKTPOMAarHUTa CO3/JA€TCsl OJHOPOJHOE MAarHUTHOE TIOJIe, WHIYKIIUS
kotoporo pasHa 0,1Tn. Ilo npoBony mnmHO0O B 70 CM, HOMENMIEHHOMY HEPIIEHAUKYISIPHO
CHJIOBBIM JIMHMSAM, TedeT Tok crtoi 70 A. Halitu cuity, JelCTBYIOIIYIO HA IIPOBO/.

Haiiti kuHETHYECKYIO SHEPTHIO MIPOTOHA, JBIDKYILETOCS 110 Jyre OKPYKHOCTH pagmycom 60
CM B MarHMTHOM I10JIe, HHAYKIUs KoToporo pasHa 1 Ti.

B opHOpomHOM MarHMTHOM Iojie, MHAYKIUs kotoporo pasHa 0,1 Ti, paBHOMEpHO
Bpaliaercs Karyumika, coctosimias u3 100 ButkoB nposonoku. Katymika memaer 5 o6/cek.
[Tnomans nonepeyHoro ceueHns karymku 100 em?. Ocb BpalleHNUs NEePIEHANKYIIPHA OCH
KaTyIIKA U HANpaBJIe€HHIO MarHUTHOrO nois. Haiitu makcumaneayto 3.J1.C. HHAyKIMH BO
BpalIaomIeics KaTyIke.

Uepes KaTymIKy, HHIYKTUBHOCTh KoTopoil paBHa 0,021 I'H, Teder TOK, M3MEHSIOWUIICA CO
BpeMeHeM 1o 3akoHy [=Isinwt, tne [I,=54, w=27/T mn T=0,02c. Haiitn
3aBUCHMOCTH OT BpeMeHn: 1) O.J1.C. caMOMHIYKIINH, BOSHUKAIONIECH B KaTyIIKe, 2) S3HEPTuu
MarHUTHOTO II0JIS KaTYIIKH.

Hanwucars ypaBHEeHHE rapMOHHYECKOTO KOJIEOATENBHOrO JABHKEHHS C aMIUTUTYI0U B 5 cM,
ectn B 1 MuH coBepmraercs 150 konebaHuii u HavanbHas (asa konebaHud paBHa 45°.
Haueptutb rpadux 3T0ro IBHXEHUS.

Hamucars ypaBHeHHE TrapMOHMYECKOTO KOJE0ATeNbHOIO JABMIKEHHS, €CIIM MaKCHMalbHOEe
yckopeHue Touku 49,3 em/c?, repuo KojaeOaHuil 2 ¢ U CMENICHNEe TOYKU OT ITOJIOKEHHS
paBHOBECHS B HAYaJbHBI MOMEHT BPEMEHH 25 MM.

K mnpyxune nozsemeHa wamka BecoB ¢ TWpsMHu. [Ipu 3ToM mnepHox BepTHUKAIBHBIX
konebanuii paBen 0,5 c. ITocme Toro kak Ha 4YaliKy BECOB MOJOXHIM elie JA00aBOYHBIC
THpH, NEpHOJ BEPTHUKAJIbHBIX KojebaHmii cranm paBeH 0,6 c¢. Ha ckombko yUIMHHIACH
IIpY>KHHA OT NpHUOaBIEeHNs 3TOro 106aBOYHOrO rpy3a’?

Touka y4acTByeT OJHOBPEMEHHO B [BYX B3aHMMHO-NEPIECHAMKYISPHBIX KoJeOaHHsIX
x=2sinwt 1 y=2cos@t. HalT! TpaeKTOPUIO IBMKECHUS TOYKH.

Haiitu pasHocth (a3 konebGaHWil IBYX TOUYEK, JEKAI[MX Ha Jydye M OTCTOAIIMX Ha
PaccTOSHUU 2 M APYT OT Apyra, €ClIM JUIMHA BOJIHBI paBHa 1 M.

. 8
KonebaTenbHblii KOHTYP COCTOMT M3 KOHIEHCATOpAa EMKOCTBIO §~10 ‘® w KaTymkw,

MHJIyKTUBHOCTh KOTOpPOil paBHa 2-107 /% . Ha Kakyio JIMHY BOJHBI HaCTPOEH KOHTYp?
ComnpoTHBIIEHHEM KOHTYpa MpeHedpeys.

KaTymka, MHAYKTHBHOCTH KOTOpod L =3-10°In, TIpHCOEIMHEHa K IUIOCKOMY
KOHJIeHcaTopy ¢ muromazapto miactud S =100 om? u paccrostaue Mexay HUMU d = 0,1 MM.
Uemy paBHA IUAIEKTpUYECKas IPOHUIIAEMOCTb CPEAbl, 3aMONHSIONEH MPOCTPAHCTBO
MEX]y IUTACTUHAMH, €CIIM KOHTYP PE30HHPYET Ha BOJHY ATUHOK 750 M?

OOMOTKa KaTymku cocTouT u3 500 BUTKOB MEIHOrO HpPOBOJA ILIOLIA[b IONEPEYHOro
cedenns B 1 Mm% Jmuaa xatymku 50 cm u ee amamerp 5 cm. [lpm kakoil wactore
MEPEMEHHOT0 TOKA IIOJHOE CONPOTHBICHHE JTOW KATYIIKH BIBOE OOJbIIE €€ aKTHBHOIO
COIIPOTUBIICHHSA?

Konpnencarop emkoctbio B 20 MK() U peocTar, aKTHBHOE CONPOTHUBIICHHE KOTOPOrO PaBHO
150 OM, BKIIOUEHBI I1OCJIEI0BATENBHO B LENb MepeMeHHoro Toka yacroroit 50 I'ny. Kakyio
4acTh HANpPSDKCHUS, IPUIOKEHHOTO K 3TOH LEIH, COCTaBIIIeT MajieHNe HanpshKeHus: 1) Ha
KOHJIeHCaTope U 2) Ha peocrtare?

B uens nepemenHoro Toka HanpsbkeHueM 220 B BiItoueHbl 1ocienoBaTenbHo eMKocTh C,
AaKTUBHOE CONpPOTUBIEHME R M MHAYKTHBHOCTh L. Haiitm nanenue nampskenns U, Ha

OMHYECKOM CONPOTHBIICHUH, €CIIH M3BECTHO, YTO MaJCHUE HANPSDKCHHS HA KOHAEHCATOpe
U, =2U, v nasenue HanpskeHus Ha MHAyKTUBHOCTH U, =3U,

5. OIITHKA (2 kypc, 2 cemecTp)

1.

10.

14.

15.

l'opu3oHTaIBHEIN JIyd CBETa MajacT Ha BEPTHKAIBHO PACIIOJIOKEHHOE 3epKaslo. 3epKajo
[IOBOpAYMBAETCd HA YroJ 0 OKOJIO BepTUKAIbHOM ocu. Ha kakoil yrom mnoBepHercs
OTpPaKeHHBIN JTy4?

Jlya ceera magaer mox yrmoM 30° Ha IIIOCKONAPANIENBHYIO CTEKISHHYIO IUIACTHHKY H
BBIXOJIUT M3 Hee Mapaule]bHO MepBOHavYaIbHOMY sydy. Iloka3arens npenoMieHHs cTekia
1,5. KakoBa Tomnuna d mIacTHHKH, €CITH PACCTOSIHUE MEKAY JTydamu paBHo 1,94 cm?

JIyd cBera mamaer moj yrioM i Ha TeJO C IoKaszareneM npenoMieHus n. Kak gomkHBI ObITh
CBsi3aHBl MEXAYy CcO00H i M n, 4YTOOBI OTPaXKEHHBIA Jyd OBUT MEPIECHAMKYISIPEH K
MIPETIOMIICHHOMY?

IokazaTens mnpenomieHus crexia paseH 1,52. Haiitm mnpenenbHbIe yINIBL  IIOJHOTO
BHYTPEHHETO OTPa)K€HWs Uil MOBEpXHOCTeH pasfena: 1) cTekno — BO3IyX, 2) BoAa —
BO3/YyX, 3) CTEKJIO — BOJIA.

INokazaTeny nperoMiIeHHS HEKOTOPOTO COpPTA CTEKJIA [yl KPAaCHOTO M (PMOJIETOBOTO JIydeit
paBubl cooTBeTcTBeHHO 1,51 m 1,53. HaiiTm mpenenbHble YIbl MOJHOTO BHYTPEHHETO
OTpa)KCHUs IIPYU MAJACHUN STHX Jy4eil Ha TPAHUIy CTEKJIO-BO3IYX.

Panuycel KpHBU3HBI TIOBEPXHOCTEH [BOSKOBBINYKIOH JHH3BI paBHBl R =R, =50cm.
INokazaTens ImpejomieHUs MaTepuana JIMH3BI paBeH n=1,5. Haiitn onrmueckyio cuiy
JIMH3BI.

JIunza ¢ dokycHbIM paccrosHHeM 16 cM maerT pe3koe M300pakeHHE MpeaMera Hpu JBYX
IIOJIOXKEHHSAX, PacCcTOsTHUE MexIy KoTopbiMu 60 cMm. Haiiti paccrostHMe oT mpeaMera 1o
9KpaHa.

[Inocko-BeImyKiIast IMH3A ¢ paanycoM KpuBH3HBI 30 ¢M M mokaszareneM mpeiromieHus 1,5
JlaeT U300pakeHHE IpeaMeTa ¢ yBelIndeHHeM, paBHbIM 2. Hailitu paccrosHue mpeaMera u
n300pakeHHs OT JIMH3bI.

B ombite IOHra orsepcTust OCBemIaNMCh MOHOXPOMAaTHYECKMM CBETOM JTHMHOW BOJIHBI
A=6-10"cM, paccTOSHHE MEXLy OTBEPCTHSAMH | MM M DAcCTOSHHE OT OTBEPCTHH 10
akpana 3 M. HaiiTi monoxxeHne Tpex nepBbIX CBETIBIX MOJIOC.

B ombiTe ¢ 3epkanamn dpeHenst pacCTOsIHUE MEXKIY MHUMBIMU H300pa)KeHUSIMH HCTOYHHUKA
cBeta Obuto paBHO 0,5 MM, paccrosHHE 1O 3KpaHa 5 M. B 3eneHOM cBeTe MOIYYHIHCH
UHTEpHEPEHLMOHHbIEC MOJIOCHl HA PACCTOSIHUM SMM Jpyr oT japyra. HailTu nimHY BOJHBI
3€JIEHOT0 CBETA.

. Ha wmbumbHyo mienky (n=1,33) magaer Gemsii cer mox yrmom 45°. Ilpu kakoi

HaMMEHbBLICH TOJIMHE TUICHKH OTPaKEHHBIC Jy4d OYAyT OKpAIICHbI B JKENTHIH IBET (
A=6-10" cm)?

. Paccrosinue MEXAY IAThIM U ABaALATh ISTHIM CBETJIBIMU KOJIbLIaAMU Hprorona paBHO 9 MM.

Pammyc kpuBmM3HBI nuH3BI 15 M. HaliTu [UIMHY BOJHBI MOHOXPOMAaTHYECKOTO CBETa,
aJIAl0IIero HOPMaIbHO Ha ycTaHOBKY. HaOuroieHHe poBOUTCS B OTPAKEHHOM CBETE.

. Bbruucnuth paguychl IEPBLIX IISTH 30H d)peHens{, €CJIK pacCTOsIHUE OT UCTOYHHKA CBETA 10

BOJIHOBOW IOBEPXHOCTH paBHO | M, paccTOSIHHME OT BOJIHOBOM IOBEPXHOCTH O TOYKH
HaOJIFOIeHUs Takke paBHO | Mu 1 =5 107 M.

Ha mens mmpuHO# 2 MKM HazaeT HOpMalbHO NapajieNbHbIH My4OK MOHOXPOMATHIECKOTO
ceera ¢ JuuHOH BomHBI A =58904. Haiitu yriel, B HampaBICHHH KOTOPBIX OymyT
Ha0JII01aThCsl MUHUMYMBI CBETA.

Ha menp nagaer HopMalbHO HapafieNbHBIN IIy90K MOHOXPOMAaTHYECKOTO CBETa C JIUHOMN
Boaubl A. IllupuHa tmenu paBHa 6A4. ITox kakum yriiom OyaeT HaGIIOAATHCS TPETHIH
IU(PaKIIMOHHBIII MUHUMYM CBeTa?



16. Yemy paBHa MOCTOsIHHAs AU(PPAKLIHOHHOHN PEIIETKH, ECIN 9Ta PeLIeTKa MOXKET pa3pelinThb B
MIEPBOM TOPsAKE TMHNY criekTpa Kanust A =4044A4" u A =40474°? lllupuna pemerku 3 cM.

17. Onmpenenuth yron HOJTHOM MOJSPHU3ALMU NPH OTPAKEHHUHM CBETa OT CTEKJIa, IOKa3aTenb
IpeJIOMJIEHHs. KOTOpOro paseH 1,57.

18. IlpenenbHBII yron MOJNHOTO BHYTPEHHErO OTPAXKEHUS Ul HEKOTOPOTO BEIIECTBA PaBCH
45", UeMmy paBeH Ui 9TOTO BEIIECTBA yrojl MOJHON MOJSIpU3aiiu?

19. Yemy paBeH NOKa3aTeldb IPEIOMIICHHMS CTEKJIA, €CIM NP OTPAXEHHMHM OT HETO CBETa
OTpa)KCHHBIH J1y4 Oy/IeT MOIHOCTBIO MONISIPU30BaH MPU YIJIe IPETOMICHHS 30%

20. Yemy paBeH yron Mexay TJIaBHBIMH TJIOCKOCTSMH TOJSIPU3aTOpa M aHANIM3aTopa, eCld
MHTEHCHBHOCTh €CTECTBEHHOI'O CBETA, HMPOLICIIIET0 4epe3 MOJSIPH3aTOp M aHAINU3aTop,
yMeHbIaeTcsi B 4eThipe pas3a? [lornomnienneM ceera nmpeHeopeys.

6. OCHOBBI ATOMHOW U SIIEPHOM ®U3UKH (2 kype, 2 cemecTp)

1. MormHOCTh H3Iy4eHHs aOCOMOTHO YepHOro Teia paBHa 34 kBT. HaiiTu TemmepaTypy 3Toro
Tella, €CIIM H3BECTHO, UTO IOBEPXHOCTD €ro paBHa 0,6 M°.

2. Haiitn, Kakoe KOJIMYECTBO JHEPruu C 1 oM’ MOBEPXHOCTH B | ¢ m3iaydaer abCOMIOTHO
YEepHOE TeNo, €CJIM W3BECTHO, 4YTO MAaKCHMalbHasi CIEKTpajbHas IUIOTHOCTh €ro
SHEPreTHUECKOi CBETHMOCTH IIPHXOIUTCS Ha JUIHHY BOIHEI B 4840 A°,

3. Ha xakyi0 [IuMHY BOJHBI HPHUXOJUTCS MAaKCHUMyM  CIEKTPAJbHOH  IUIOTHOCTH
9HEPreTHYECKOH CBETUMOCTH a0CONIOTHO YEPHOTO TeNa, MMEIOIIEro TeMIepaTypy, PaBHYIO
TEMIIepaType YeI0OBEYeCKOoro Tena, T.e. ¢ =37 Koy

4. C kaxoif CKOPOCTBIO JOJDKEH ABUTATHCS IEKTPOH, YTOOBI €r0 KMHETHYEeCKas SHEeprus Oblia
paBHa 3Hepruu GpoToHa ¢ AMUHOM BoHbI A =52004°?

5. Kpacnas rpanuna ¢orodddexra aias HEKOTOPOro Meramia papHa 2750 A, Yemy paBHO
MHUHHUMaIIbHOE 3HaUeHHE dHEprin (HOTOHA, BbI3bIBatoONEero porodddexr?

3.4. BapuaHTsl 3aJaHuii 11 IOATOTOBKH K TeKyIleMy KOHTPOJIIO B TeCTOBOI (hopme

1. MEXAHUKA
1. Onpenenenne TMHEHHON CKOPOCTH B MEXAHUYECKOM JBHIKEHHU:

1) BexropHas BenmunHa, onpeaesieMas BTOPOH MPOU3BOAHOM paJuyca — BEKTOpa ABIDKYLIEHCs

_dF
TOYKH 110 BpEMEHU: U =——-.
dt
2) BexropHas BeJIMUMHA, ONpeenseMas MepBoi NPOM3BOIHON pajinyca — BEKTOPa ABMKYyLIEHCs
. dr
TOYKH 110 BpEMEHU: U = =
t

3) BeKTOpHaX BEJIMYUHA, oIlpeaeisieMast HepBOfI HpOI/I3B0,HHOI>'I yria 1nmoBopoTa Tejia 110 BpEMEHU:

. do
o=22.
dt
4) BexTopHas BeIMUMHA, OTIpeiessieMasi BTOPO MPOM3BOJHOM yrila IIOBOPOTA TeJia 10 BPeMEeHH:
. d¢
E=—>"F.
dt

5) BenuuuHa, ompezensiercs MpOU3BEJCHHEM YIIOBOM CKOPOCTH Ha PajUyC OKPYKHOCTH, MO
KOTOpOM TOYKa JBIKETCS: U=@-R.

2. OmpeneneHue JUHEHHOTO YCKOPEHHS B MEXaHUUECKOM JBH)KCHHUH:

. . . do
1) BCKTOpHaX BEJIMYMUHA, OlIpeacisieMast II€PBOU ITPOU3BOJHONU CKOPOCTH 110 BpEMEHU: a = 7 .
t
dv
2) Benunuuna, Xapakrepu3yommas ObICTPOTY H3MEHEHHUSI CKOPOCTH 110 MOAYINIO: a = Z
t

2
[
3) Benunuuna, Xapakrepusyomas ObICTPOTY H3MEHEHHUSI CKOPOCTH 110 HAIPABIECHUIO: a = R

4) BexropHasi BeIUUMHA, ONpeselsieMas epBOii NPOU3BOJHON YIrI0BOi CKOPOCTH 10 BPEMEHU:
do

&=
dt
5) BCKTOpHaX BEJIMYUHA, omnpeacisiemast BTOpOP’I HpOHBBOL{HOP’I yriia nmoBOpoOTa II0 BPEMEHU!
. d'p
&= o -
dt

3. Kakast u3 ¢popmyin BeIpaxkaeT nepBbiii 3akoH Hb0TOHA U151 HHEPIMATbHBIX CHCTEM OTcyeTa?

1) F=ma; 2)F=-F; 3)F=G™. ", 4)F=mg; 5 Eem Y F=0, 10
r i=0
U =cosnt

4. Kaxkas 3aBUCHMOCTb BBIpa)KaeT BTOpoii 3akoH HreioTona?

1) F=mi; 2)FE=-F; 3)F=G™ ™. 4 F=mg; 5) Ecm F=0, To
r

U =cosnt

5. Kakas 3aBUCHMOCTH IIOKa3bIBACT, YTO BCAKOC JIECTBUE TEN Apyr Ha Jpyra UMECT XapakKTep

B3auMOAeHCTBUS?
~ - - - m -m - _ LU
) F=ma; 2)F=-F; 3)F=G—52%;, 4 F=mg; 5) Ecm F =0, To
r i=0
O =cosnt

6. Kakast u3 GopMyJIMpOBOK BBIPaXKAET 3aKOH COXPAHEHHUs UMITYJIbCA:

1) Umnynbc 3aMKHYTO cHCTEMBI HE U3MEHSIETCS C TEeUEHHEM BPEMEHHU.

2) I'eomeTpudeckast cyMMa HMITYJIbCOB TN, BXOAIIUX B 3aMKHYTYIO CHCTEMY, €CTh BEIMYHMHA
MOCTOSIHHASL.

3) B 3amMKkHyTOH cHCTEeME MEXaHHMYecKas JHEPTHsl COXpAHSIEeTCs, €CIHU JEHCTBYIOT TOJIBKO
KOHCEPBAaTHBHBIE CHJIBL.

4) 3amkHyTas (M30IMPOBAaHHAs) CHCTEMa — 3TO MEXaHM4YeCKas CHCTeMa Tell, Ha KOTOPYIO He
JICHCTBYIOT BHEITHUE CHJIBL.

5) Buemnue cuitbl — 3TO CHIIBI, C KOTOPBIMU Ha Tela MEXaHHYECKOW CHCTEMBI ACHCTBYIOT Tea,
HE BXOJSIINE B JAHHYIO CUCTEMY.

7. Kakast u3 GpopmyI BeIpa)kaeT CHUITy TPEHHUS CKOJIbKEHUS?



m -m, .

1) F=-kx; 2) F=G 3) F=mg; 4)F=u-N; 5 F=ma

5
,

8. Temo paBHOMEpPHO INEpeMEIIaeTCsl 10 T'OPU3OHTAIBHOW ITOBEPXHOCTU M3 MOJOXKCHHS | B

TOJIOXKEHUE 2.

A

1 2
1 1

Kakyro paboTy coBepiuIaet mpu 3TOM CHJIa TSKECTH?
2
1) A=F-S-Cosa; 2) A=mg-S-Cosa;3) A=0; 4) ja -ds; 5) A=mgS.
1

9. MourHoCTh B MEXaHUKE ITO:

1) BexropHas BenmmunHa, paBHas NPON3BEACHHIO BEKTOPA CHIIBI HA BEKTOP CKOPOCTH.

2) CkansipHasi BelM4nHa, paBHas paboTe, BBIIIOJIHEHHON B SANHUILY BPEMCHH.

3) CxansipHOE IpOU3BECHUE Pa0OTHI Ha BPEMs, 32 KOTOPOE OHA BHINOJIHEHA.

4) CkansgpHOe IPOU3BEICHNUE BEKTOPA CHJIbI HAa BEKTOP MEPEMEIICHHUSI.

5) CkansipHasi BEJIMYMHA, PaBHAs NMPOM3BEICHHIO CHIIBI Ha MEpeMelleHue M Ha KOCHHYC yria
MEXIY HUMH.

10. Kunernueckasi 3Heprus TeJa MpHy MOCTYNATEeIbHOM JIBIDKCHHH ONpeersiercst GopMyoi?

o

2 2 2 42
1) E =mgh; 2)E=%; 3)E=—J§) ; 4)E=—m; ; 5)E=L”2A

11. IToTeHiManbHast SHEPTHUsI TEJIa MAacCoil m Ha BBICOTE /I Ompeaensiercs GopMyoii:

2 2 2 2 42
1) E =mgh; 2)E=%; 3)E=J%; 4)E=%; 5)E=%

12. IloreHnuanbHas SHeprus ynpyroaehopMHpoBaHHOTO Tela onpesensercs GopMyoit:

o

Jox? Jo* mo ma* A
1) E=mgh; 2) E=—; 3)E=—; ) E=—, 5 E=——
) mg ) 2 ) > ) > ) >

13. 3akon COXpaHEHHUsI UMITYyJIbCa, 3aMUCAHHBIA JIJIs JABYX Te€JI IpU a0COJIIOTHO yaopyrom yaape
HUMEECT BUJ:

2 2 2 2
m,U, m,0: mu m,u
2) ]l+ 272 _ ]]+ 22; 3)

1) m,51+m252:(m,+m2)ﬁ; 5 5 5 5

2 2 2
mo | MY, _ (my +m, Ju

2 2 2

ZHZ(E,G. +E, ) = const .
i=1

; 4) mO, + m,0, = mii, + m,i,; 5)

14. Mozyis MOMEHTA CHIIBI OTHOCHTEIIBHO HemoABMKHOHU ToukH (0) 3T0:
WM=F-d;, 2)yM=F-t; 3)M=F-¢; 4 M=F-l; S5 )M=F-o.

rae  d - miedo Cuibl, - pacCTOSHUE OT TOUKHU BpateHus (0) 10 TOYKH MPUIIOKEHHS CHIIbL, f -
BpEMs IeHCTBHA CHIIBI, @ - YTII0Basi CKOPOCTb BPAILEHNUS, £ - YIIIOBOE YCKOPEHUE BPAIlCHUS.

15. MOMEHT MHEpLUH MaTepUaIbHOI TOUKY onpeensercs GopMyIoii:
2 1 2 1 2 2
D Jo=Am -t 2)J=YJ; 3) J=mts 4) J=mrs 5) J=J, +ma’,

rae Am; - Macca MaTepHabHON TOYKH, 7, - PACCTOSHHE OT TOYKHM JI0 OCH BpallleHus,

{ - AJIVHA CTEPIKHS.

16. MoMeHT HHEpIMH Tesla OTHOCUTEIBHO OCH BPAILIEHUsI €CTh:

) J,=Am 175 2) J:ZJ,; 3) J:émlz; 4) J:%mrz; 5) J=J, +ma’,

rae
Am; - Macca MaTepualbHOH TOYKH,?, - PACCTOSHHUE OT TOYKM N0 OCH BpalleHus, ! - AnuHa
CTEpIKHS.

17. Teopema IlTeiinepa, ompexensiomas MOMEHT MHEPLUHM Tellda OTHOCUTEIBHO 000K ocH
BpAIlleHNs], BBIpaxkaeTcs GopMyIoi:
2 1 2 1 2 2
D J=Amrt; 2)J=J; 3)J:Emr; 4)J:Em4; 5) J=J, +ma’,

roc Am, - Macca MaTepHaﬂLHOﬁ TOYKH, 7; - paCCTOAHUC OT TOYKHU O OCHU BpallCHU,

{ - puuHA CTepXkHA, J,- MOMEHT WHEpPLIUHM OTHOCHTENBHO NapajyieNbHOH OCH,

Hpoxonxmeﬁ 4yepes3 HEHTp Macc C T€Jla, a — paCcCTOsIHUE MEXKIY OCsSIMH, m - MaccCa Teja.

18. Kunetnueckast 3Heprus BpaleHns1 aOCOMOTHO TBEP/IOTO Tella BOKPYT HEMOABUKHON OCH:

2 2 2 2 2
DE=TV 0y Yy g O MYy pgn; 5) E=RC
2 2 2 2 2



19. INonHas kKMHETHYECKAs SHEPTUS AOCOIIOTHO TBEPAOTO TeMa:

0 pom
2

o

Jo’ Jo'  mv* Joc?
C N E=TY 3y =T MY gy omgh; 5) E="
2 2 2
20. OCHOBHOE ypaBHEHHE AMHAMUKH BPAIIATENBHOrO IBMXKEHHS aGCONIOTHO TBEPIOTO Tena
HMeeT BUJI:

WM=J-8;2) F=m-a; 3)L=J-@; 4 v=0-r; 5)%:0.
t

MOMEHTOM UuMIyJbca TBEPJOr0 Teja OTHOCHTEIBHO HEMOJIBMKHON OCH Ha3bIBACTCS
BEJIMYMHA, onpezessieMast GopMyJI0ii:

21.

) L=Jd; 2)p=mv; 3)%:1&2; 4) L=const; 5) J =mr’.
t

22. 3akoH COXpaHCHUsI MOMEHTA UMITYJIbCa OIIPEACIISICTCS BbIPAXKCHUEM

7 . ~ _ dL - -
) L=Jw;, 2)p=mv; 3)E:M; 4) L=const; 5) J=mr’.
23. 3akon ['yka st ynpyrux aedopMaiiuii TBEpJOro Tejaa UMEeT BUJL:

AL Fop
1)o=E-¢; 2) F=—kx; 3)827; 4)O'=T; 5) F=u-N.

24. 3aKOH BCEMHPHOT'O TATOTEHUSI IS JTFOOBIX JIBYX MATEPHATBHBIX TOYEK:
S - - do
1) F=mg; 2)F=md; 3)F=—kx; 49F=m

sy r=ch.
dt r
25. HanpspKeHHOCTD 110711 TATOTEHUS ( g) 3TO:
__F :
De=ti gL g=Yi g r=cll: 5,1
m m t r m
26. YTi10Bast CKOPOCTH MPH BPaIIEHUH aOCOIIOTHO TBEPIOTO Tejla ONpeeisieTcs: pOpMyIIoi:
v do
1) sz; 2y w=2nv; 3) wo=—"; 4)

0=—; 5)a)=2—”.
dt J

do d’p
)e=—13; 2 —
) ar

27. YTri10BOE yCKOpEHHKE MTPH BpaIlleHUH adCOIIOTHO TBEPIOTO TeNa onpeelnsercs popmyon

&
dt )

a M Al
; Ne=—"%; 4d)e=—; Se=—.
) i ) r; )

28. Kak cBsi3aHbI MEX/ly CO0Oi1 yIriioBasi ¥ JIMHEHHasi CKOPOCTh:

do
He=—; 2
) & % ) @

_do

; 3 v=w-R; 4) o=2nv;
dt

2
5)€:d(p

12

29. Kako#it ¢opMysoii MOXHO BBIPa3HTh HOPMAIbHOE YCKOPEHHE OTICIBHBIX TOYEK
BPAILAIOLIEr0Cs TBEPJOIO TENA YEPE3 €TI0 YIIOBYIO CKOPOCTb:

2
Da, =¢e1; 2) a”=U—, 3) a,=o'R; 4)aT:@; 5) a=4jal +a’ .

30. Kakoit Qopmynoli MOXHO BBIPa3UTh TaHICHIMAJIbHOE YCKOPEHHE OTICIbHBIX
BPAILAIOIIErocs TBEPJOTO TeJla YePe3 ero yrioBoe yCKOpeHue:

TOYEK
2
)a =¢r; 2)a, =U—; 3) a, =w’R; 4) a, :@; 5) a=«/a3+af .
31. Cuna TpeHUs KaueHus onpezensiercs GopMyIIoi:
u-N
1) F=u,-N; 2)F=u-N; 3)F:T; 4) F=-kx; 5) F=mg.
2. TEPMOJUHAMMUKA U MOJIEKYJISAPHASA ®U3UKA
1. YpaBHeHHE COCTOSIHUS UI€ATBHOTO ra3a:
1) PV =Const; 2) P=Ra,T; 3) PV:ﬂRT; 4) V=Val; 5)
M
P=gn<EM >.
3
2. OcHOBHOE ypaBHEHHE MOJIEKYIIIPHO-KUHETUUECKOH TEOPUH:
1) PV =Const; 2) P=Ra,T; 3) PV=mRT; 4) V=VaT; 5)
M
P= 2 n<k, >
3. M3oTepMuyeckuii porecc BbipakaeTcst (hopMyJIIon:
1) PV =Const; 2) P=hRe,T,; 3) PV:ﬂRT; 4) V=VaT; 5)
M
P==n<E, >
3

4. Mzoxopuueckuii mporece BEIpakaeTcst popMyIoi:



1) PV =Const; 2) P=Re,T; 3) PV=mRT; 4) V=VaT; 5)
M

P=gn<E >,
3

5. M3o0apuyeckuii mporecc BbipakaeTcst HopMyJIoi:
1) PV =Const; 2) P=Ra,T; 3) PV="2RT; 4) V=VaT; 5)
M

P:zn<E
3

Kun

6. Ilpu cxatum wHAeanbHOro rasa ero oObEM yMEHbIIAeTCss B 2 pasa, a TeMIepaTypa
yBenuuuBaeTcs B 2 pasa. Kak H3MEHHTCS IIpH 5TOM JaBJIeHHE Ta3a?

1) yBenuuutcs B 2 paza;  2) yMEHBIIUTCS B 2 pa3a;  3) yBeIM4uTCs B 4 pasa;
4) yMeHbIIUTCS B 4 paza;  5) HE U3MEHHTCS.

7. JlaBieHue naeanbHOro ra3a yMEHbIIHIOCh B 2 pa3a, TeMIlepaTypa rasa yBejanuuiach B 2 pasa.
Kaxk n3menuics mpu 5Tom o0bem raza’?

1) yBenuumics B 2 pa3a;  2) yMeHbIIMJICS B 2 pa3a;  3) yBenuuuics B 4 pasa;
4) ymenpimics B 4 paza;  5) He H3MEHHJICS.

8. Kakas u3 popmyn Beipaxaet 3akoH [lanbrona?
1 im m
1) e=—kT; 2) u=——RT; 3) P=R+P+P+..+P; 4) PV=—RT; 95
2 2M ’ M
P=Lum<v’>.
3
9. Kakas n3 GpopMyI BeIpOXKaeT paBHOMEPHOE PacIipe/ielieHHe SHEPTHH 110 CTEIICHHUsT CBOOOIBI?
1 im m
1) ¢e=—kT; 2) u=——RT; 3) P=R+P+P+..+P; 4) PV=—RT; 95
2 2M - M
P= 1nm <0’ >.
3
10. Kakas u3 hopmyn BbIpakaeT BHYTPCHHIOK SHEPTHIO CUCTEMBbI?
1 im m
1) e=—=kT; 2) u=——RT; 3) P=P+P+P+..+P; 4) PV=—RT,; 5)
2 2M M
P=Lum<v’>.
3

11. 3akoH pacnpeznenenus MakcBeiia XapaKTepu3yer:

1) paBHOMEpHOE pacipeeIeHHe YHEPTUH MO CTEHEHIM CBOOOIBI;
2) ypaBHEHHE COCTOSHMS UJICAILHOTO rasa;

3) pacnpeneseHUe MOJIEKYJI [0 CKOPOCTSIM;
4) pacnpeneneHre MOJICKYJI B IIOTEHINAIBHOM CHIJIOBOM IIOJIE;
12. 3akoH pacnpenenenus borbnMaHa XxapakTepu3yer:

1) paBHOMEpHOE pacipeeIeHHe SHEPTUH MO CTEHEHIM CBOOOIbI;

2) ypaBHEHHUE COCTOSIHUSI UIEAIbHOTO ra3a;

3) pacnpezeneHue MOJIEKYJ O CKOPOCTSIM;

4) pacnpejeneHre MOJIEKYI B OTEHLIUAIBHOM CHIOBOM IIOJIE.
13. YpaBHeHue sBieHUA U y3Un MpeacTaBIstercs GopMyIIon:

1) F=-nas; 2) 0= x4 Ass: 3) M =-DIP Asar;
dz dz dz
1 1 1
4)D:g/1<l)>; 5)7]:§ﬂ<l)>p; 6)x:§ﬂ<u>pcv.

14. YpaBHeHHE SBJICHHUA BHYTPEHHETO TPCHHSA MPECTABIICTCS (hOPMYIIOH:

1) F=-p9as; 2) 0= x4 Ass; 3) M =-DYP AsAr:
dz dz dz
1 1 1
4)D:§/1<u>; 5)77:3/1<u>p; 6)x:g/1<u>pcv.

15. ypaBHCHI/IC SIBJICHUSI TCIJIOTIPOBOAHOCTH IPEACTABIISICTCSA (1)0pMyIIOI>’IZ

1 F=-p@as; 2) 0= Asar; 3) M=-DYL AsAr:
dz dz dz
1 1 1
4)D:§/1<u>; 5)77:3/1<u>p; 6)x:g/1<u>pcv.

16. Koaddumment nucdysun BeipaskaeTcs GpopMyIoi:

1 F=—p@as; 2) 0= Asar; 3) M=-DYL AsAr:
dz dz dz
1 1 1
4)D:§/1<u>; 5)77:5/1<u>p; 6)x:§ﬂ<u>pcv.

17. KoadHIMEeHT BHYTpEHHET0 TPEHUS BBIPAXAETCST (hOPMYIIOiL:

1) F=-p9Cas: 2) 0= x4 Ass; 3) M =-DIP Asar;
dz dz dz
1 1 1
4)D:g/1<l)>; 5)7]:§ﬂ<l)>p; 6)x:§ﬂ<u>pcv.

18. KoahHIHEHT TeIIOnpoBOJHOCTH BEIPAXAETCS (hOPMYIIOH:

1) F=-n9Cas; 2) 0= 9T Asr; 3) M =D Asar;
dz dz dz



4)D:%/1<u>; 5)77:%/1<u>p; 6)x:%/1<u>pcv.

19. AnnabaTn4ecKuM IpoIecCOM Ha3bIBACTCS MPOIIECC, IPOTEKAFOIIIHIA:
1) npu MOCTOSIHHOM TeMIIepaType;
2) TpH MOCTOSIHHOM JIaBJICHHUH;
3) Oe3 oOMeHa 3Heprueil ¢ OKpyXKaroliel cpezoii;
4) npu MOCTOSHHOM 00beMe;

5) HeT MPaBUWIBHOTO OTBETA

20. Kaxas hopmyra BeIpaxkaeT HEepBBIi 3aKOH TEPMOJHHAMUKH:
1) PV :%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
21. TlepBslif 3aK0H TEPMOJMHAMUKH JULT aJHa0aTHIECKOTO Ipoliecca IMEeT BU
1) PV :%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
22. IlepBblil 3aKOH TEPMOAMHAMUKH IJIs1 H30XOPUUECKOTO IPOLIECCa UMEET B!
1) PV :%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
23. IlepBBlil 3aKOH TEPMOAMHAMUKY 17151 H30TEPMUYECKOTO MIPOLecca UMEET BUJL!
1) PV :%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
24. WpeanbHblid Ta3 MOMY4YHMI KOJIMYECTBO TeryioThl, paBHoe 300/x m coBepuimn paborty,
pasnyto 100 /Ix. Kak u3MeHuach npu 3ToM BHYTPEHHsIS SHEPIUs rasza?
1) yBennunnace Ha 400 [[x;  2) yBenmumiack Ha 200 [Ix; 3) ymensummnacek Ha 400 JIx;

4) ymenbimnack Ha 200 J[x; S5) He M3MEHHIIACH.

25. Uemy paBHO H3MEHEHHE BHYTpPEHHEH DHEpruUM Ta3a, ecild eMy IMepefald KOJIN4eCTBO
TemnoTsl, paBHoe 300 [k, a BHELIHIE CUIIBI COBEPILHIM HaJ HUM paboTy, paBHoe 500 [Ix?

1)200 Jix;  2) 300 Jix;  3) 500 [ix;  4) 800 [Ik;  5) 0 Jlx.

26. NneanpHas TeruioBasi MallivHa, padoTaromias o nukiy KapHo, noiydaer 3a Kaxplil LUK OT
narpepatens 2520 JIx remna. Temneparypa narpesarens 400 K, xonoxunsnuka 300 K. Haitru
paboTy, cOBepIIaEMYI0 MALIMHOM 3a OOMH IMKI, M KOJHYECTBO TEIUIA, OTAaBaeMOro
XOJIOANJIBHUKY 33 OAUH IUKIL.

1) 600 J; 2000/ 2) 700 Jls; 2200 Tl 3) 630 JIx; 1890 JIx;

4) 800 Jlx; 1200 [T 5) 1200 JTsx; 700 Jx.

27. B pealbHOM rase:

1) He yuuTBIBaeTCs pa3zMephbl aTOMOB (MOJIEKYI);

2) y4uTBIBaeTCs pa3Mepbl aTOMOB (MOJICKYI);

3) He y4MTHIBACTCS CHIIBI IPUTSHKEHUS MKy aTOMaMH (MOJIEKYIaMH);

4) He y4UTHIBACTCS CHJIbI OTTAJIKMBAHUS MEXIY aTOMOB (MOJIEKYI);

S) y4HTBIBACTCS CHIIBI IPUTSHKEHHS MKy aTOMaMH (MOJIEKYJIaMH);

6) y4IHUTBIBACTCS CHIIBI OTTAJIKUBAHHS MEXKTy aTOMOB (MOJIEKYIaMH);
[Ipennaraemsie otBetsr: 1) 1,2,3; 2)4,5,6; 3)1,3,4; 4)2,5,6; 5)1,4,5.

28. BHYTpeHHSS SHEprusl peajlbHOro rasa:
1) GoJple BHYTPEHHEH SHEPrHy HACaIbHOIO ra3a;
2) MeHblIe BHYTPEHHEW SHEPTHHU UICAIBHOTO ra3a;
3) 3aBHCHT OT TeMIepaTyphl HAEAILHOIO ra3a;
4) 3aBHCHT OT JJaBJICHUS WICAIBHOTO ra3a;
5) 3aBUCHT OT 00bEMa /I IbHOTO rasa.
3. JIEKTPUYECTBO U MAIHETU3M. 4. KOJIEBAHUSI U BOJIHBI.

1. Koropas u3 ¢popmy:n BeIpaxaeT 3akoH Kymona?

DJ=-2" 2F=k
R+r

F
9% 3y gL 4y d=g(p-0,).
Er qU

2. Tlo kaxoii GpopMmyse onpenesseTcs HampsHKEHHOCTD IEKTPUYECKOr0 MOJIst TOYEUHOTo 3apsiaa?

T

2

DE=2; »)Ep=—Y0 _; HE=L, 4 E=
&8, 4re,r- d

2rea
3. Io kakoii popMmysie onpeaensercs HOTSHIMAI OJIsk TOYEYHOTro 3apsiaa?

rdr

Do=—1—: 2p-]

-d q-d
D N e-a=L5 4 A=
4reyr 2re,a ) 9=, Ses, ) ap

28¢s,
4. Kotopas u3 popMy sBIeTCS ONpeeeHreM EMKOCTH KOHIeHcaTopa?

ploL,Lo g4 3ye=4; g4 -1

c ¢ ¢ u [ wc

5. o kakoii hopmyine onpenensercs o0as eMKOCTh CUCTEMbI IOCIIEIOBATEIIBHO COCMHEHHBIX

KOHJIEHCATOPOB.
1 1 1 1 c+c,+...+c 1 1

) —=—+—+..4—; 2)c=q+c,+¢+..4¢,33) =21 4) — = .
c ¢ ¢ c, € CyrC, ¢ ¢+,

6. ITo kako# ¢opmyne ompezaensercs oOImias €MKOCTh CHUCTEMbI MapajuiebHO COEIUHEHHBIX
KOH/ICHCATOPOB.



l)l:i+i+...+i; 2) c=¢ +c, e+t 3)C:M; 4)
c ¢ G ¢ Cyrag
1 1

c C1+C2

n n

7. Yo Ha3BIBACTCS SNEKTPUIECKIM TOKOM?

1) XaoTuueckoe JBIDKCHUE 3apsHKCHHBIX YaCTHII,
2) HanpagiieHHOE IBH)KEHHE 3apsKEHHBIX YaCTHIL;
3) HanpasiieHHOE IBM)KEHHE aTOMOB M MOJICKYJI;

4) XaoTndeckoe IBIKCHUE HOHOB.
8. Koropas u3 popmy:n npeacrasiser 3anuch 3akoHa OMa i ydactka neru?

£ U J
;0 2)i=yE; 3)J=—; 4)i=—.
R+r Vizy ) R )

1) J=
) N

9. KOTOpa}I us3 q)OpMy.]'I IIPEACTABIAICT 3aBUCHUMOCTH COINPOTUBJICHUST MCETAJUIMYCCKUX

IIPOBOJJHUKOB OT TEMIEPATypbI?

0
J*t

1) 0=J°Rt; 2) R =R,(l+at); 3) 0 =JUt; 4) R==.
10. KOTOpa}I Hu3 (1)0pMyII NpeACTaBIsICT 3aBUCUMOCTD COIIPOTHUBJICHUS OT €ro reOMETpUYCCKUX
pasmepoB?

! U U

_ . _ 0. _ ot U, U
1) R=R /(1+at); 2)R—J2t, 3) R P 4) R & 5) R 5

11. Koropas u3 ¢opmy:n npezncrasiser 3akoH Jxoyns-Jlenna?

¢
1) 0=JRt; 2) R =R, (1+at); 3)J=—2—7 4) R=p=.
) 0 ) R=R(1+at); 3)J=—"—i 4 R=pg

12. Iepoe npasmno Kupxroga?

1) CymMa HanpspKeHuH B 3aMKHYTOM KOHTYype paBHa 0.

2) Aunre0Opauueckas CyMMa TOKOB B 3aMKHYTOM KOHTYype paBHa (.

3) AureOpanueckasi cyMMa TOKOB B y3JIe Pa3BETBIICHHS IEKTPUUECKON 1enu paBHa 0.
4) CyMMa OTEHIHAJIOB B y3JI€ pa3BeTBIECHHs IEKTPUIECKOH 1enu pasHa 0.

13. Kaxkue Toxu B I-om npasmite Kupxroda 6epyrcst co 3HAKaMH «+» H «—»?

1) Bce Toku OepyTcst co 3HAKaMH «+»

2) Toku, BTEKaroLye B y3el OepyTcsi CO 3HAKOM «+», a BBITEKAIOLIUE U3 Y3J1a — CO 3HAKOM «
—».

3) Toku, TEKyIHE 10 YaCOBOW CTpeEIIKe, OEpyTCsl CO 3HAKAMH «+», IPOTHB YaCOBOW CTPEIIKU
— €O 3HAKOM «—».

4) Toku, coBmafaroIue IO HANPABJICHHWIO C HampaBlIeHHEM 00XoJa KOHTypa, OepyTrcs co
3HAKOM «+», a TEeKyIIHe IIPOTHB HAINPABJIEHUS 00X0/1a — CO 3HAKOM « —».

14. Bropoe npasuiio Kupxroda.

1) B 3amkHyroM KOHType anreOpaudyeckas CyMMa [aJeHMH HanpsDKeHUH paBHa

aJIre0panyecKkoi CyMMe 2JIeKTPOABIKYIIUX CHIL.

2) Anrebpanueckas cyMMa TOKOB B 3aMKHYTOM KOHType paHa 0.

3)B 3aMKHYTOM KOHType anreOpauueckass CymMMa CHJI TOKOB paBHa CyMMe

9IEKTPOJBIKYIIUX CHIL.

4) Anrebpanueckasi CyMMa CHJI TOKOB B y3J1€ Pa3BETBICHHOMN JIEKTpUUecKoi Lenu pasHa 0.
15. Kakue Toxu Bo 2-oM npasuie Kupxroda OepyTes co 3HaKaMH «+» 1 « —»?

1) Toxu, BTekaromue B y3ell, 0epyTcs CO 3HAKAMHU «+», BBITEKAIONIHE U3 y3J1a — CO 3HAKOM «
—».
2) Toku, coBmajarolie MO HAMPaBJICHUIO C HampaBlIeHHWEM 00X0oaa KOHTypa, Oepyrcs co
3HAKOM «t», a TeKyIIUe IIPOTHB HAINPABJICHHS 00X0/1a — CO 3HAKOM « —.
3) Bce Toku OepyTcsi O 3HAKOM «+y.
4) 3HaKH «t» U «—» BEIOMPAIOTCS JJIsl TOKOB ITPOU3BOJIBHO.
16. Ilo xaxoii dopmyne ompezensercs oOIIee CONPOTHUBIEHHE R IIpU IOCIEAOBATEIFHOM

COCONMHCHNHN HECKOJIBKUX HpOBOI[HI/IKOB?

1 1 DR 1
oy, = ‘ : 3)R=DR; —= .
D R ZR,.’ 2R R-R+R, R +..R R~ HR=DR; 4 R R

17. Tlo kakoii ¢Qopmyne ompenensiercss obliee CONMPOTHUBICHHE R MpHU HapajuieIbHOM
COEIIMHEHNH HECKOJIBKUX IIPOBOJHUKOB?

Loy >R,

1 1
)==>R; 2)R=DR; 3)—=>—; R= .
) R z i ) z ) R Ri R]-R2+R2-R3+....RH'R,H

18. Uro Takoe p—n nepexon?

1) KoHTakT 1BYyX pa3HOPOIHBIX METAILJIOB.
2) KoHTaKT MeTauI-qU3IeKTPUK.
3) KoHTakT ABYX BU/IOB IOJIYNPOBOJHUKOB C Pa3HBIMH TUIIAMH IIPOBOJUMOCTH.
4) KOHTaKT JByX THIIOB 3JIEKTPOJIHTOB.
19. Kakoe cBOMCTBO p — 1 Hepexo/a UCHONb3YETCs B TIOJIYITPOBOAHUKOBBIX JHOIaX?

1) OHOCTOPOHHSISE IPOBOUMOCTb.
2) 3aBHCUMOCTb CONPOTHUBIIEHHS OT TEMIIEPATYPHI.
3) 3aBHCHMOCTb COMPOTHUBIICHHS OT OCBELICHHOCTH.
4) Maras BeTH4YMHA COMPOTUBIICHHS.
20. Kakoe siBIICHHE HAa3bIBACTCS JIEKTPOMArHUTHON MHIyKIUECH?

1) TlosBieHHe MarHUTHOTO HOJIS TP IPOTEKAaHUH TOKA I10 LETIN.
2) Bpamenne KOHTypa ¢ TOKOM B MATHUTHOM IIOJIE.
3) /lelicTBHE MarHUTHOTO I10JIS1 HA IPOBOJHUK C TOKOM.
4) SIBneHHe BOSHUKHOBCHUS 3JIEKTPUYECKOTO TOKA B 3aMKHYTOM IIPOBOISAIIEM KOHTYpE IPH
N3MEHEHHH MarHUTHOTO MOTOKA, IPOHHU3BIBAIOLIEr0 3TOT KOHTYP.

21. Kotopast u3 ¢popmyin npeacTasiser co00i 3aKOH IeKTpOMarHuTHoOH nHaykinn dapanesn?

1) e=J(R+r); 2)552—?; 3) @ = BScosp; 4) D =LJ.



22. Kakoe siBIICHHE HAa3bIBACTCSI CAMOMHYKITHEH?

1) SlBneHne BO3HMKHOBEHMS WHAYKIMOHHOTO TOKa B IENH IPH MPOTEKAaHWH B HEH
MEPEMEHHOTO TOKA.
2) IlosiBIIeHNE MAarHUTHOTO TOJIS IPU TPOTEKAHUU TOKA I10 IIEMH.
3) Bpamenne KOHTypa ¢ TOKOM B MArHUTHOM IIOJIE.
4) JleiicTBHE MarHUTHOTO MOJISI Ha IIPOBOTHUK C TOKOM.
23. Kakoe u3 HUXKENpHUBEICHHBIX YTBEP)KACHUN ABIsETCA MpaBmioM JleHua s HampaBieHUS

HMHIYKIMOHHOTO TOKa?

1) HVHAOyKUMOHHBIA TOK MMEET TaKO€ HalpaBlIEHUE, YTO €r0 MarHUTHOM I110J1€ NPENATCTBYET
U3MEHEHHIO TOT0 MATHUTHOTO II0TOKA, KOTOPOE €ro CO3/ajI0.
2) MHAyKUMOHHBIH TOK HAIPABJIEH IPOTHBOIOJIOKHO HAMPABICHHUIO dIEKTPHYECKOTO TOKA,
KOTOPBIH €ro co3all.
3) HanpaBneHue HHIYKIMOHHOTO TOKA ONpeenseTcs o MpaBuily OypaBunKa.
4) HanpapneHne HHIYKIMOHHOTO TOKA ONPEENIAeTCs M0 IPaBHITy JIEBOH PyKH.

24. Ilo kakoi u3 hopMyJ1 BEIUMCIIAECTCS BEIMUYMHA CUIIBI AMIiepa?

1)F =quBSina; 2) F=JBlSina; 3)J= ¢ ; 4)J:g.
R+r R

25. Io xako#t u3 hopMyJ1 BbIUHCIIETCS BeMunHa critbl Jlopenma?

I)F = quBSina; 2) F=JBSina; 3) F=—1%_; 4)F=—77@B.s_
4re,r dx

26. KoTopast 13 HIXKeNpUBEIEHHbIX (OPMYII SBISETCS ONpe/ie/IeHHeM UHYKTUBHOCTH KOHTYpa?

DL=pun’Vv; 2) L:g; 3) ngLd—J; 4) L:&

1 dt w
27. Koropast U3 HIKETIPUBEACHHBIX (hOPMYJI IIPEICTABISIET CO00H HHAYKTHBHOE CONPOTHBIICHUE
KOHTYpa epeMEHHOMY TOKY?

1)R:g; Z)R:pﬁ; 3)R(.:L; 4) R, =wL;
J S wc

28. Kakue kosebaHusl HA3bIBAIOTCS BBIHYKICHHBIMH JICKTPHYCCKUMH KOJICOaHUSIMA?

1) Konebanusi, BO3HHMKAaIOIIWE B CHCTEME IPH COOOIICHUH IEPBOHAYAILHOIO 3amaca
9HEPIUH, BCICACTBUE COOCTBEHHBIX CBOMCTB CHCTEMBI U IPH NPEHEOPEIKUMO MAJIBIX HOTEPSIX
SHEpPIUH Ha BBIJCICHHUE TEIUIOTHI.

2) Konebanus, cymecTByOLIME B CHCTEME PH HOCTOSHHOM IOMOJHEHHUH 3a11aca SHepryu.
3) Konebanusi, IpOUCXOISIIHE 10 MATEMAaTHYECKOMY 3aKOHY CHHYCa HJIM KOCHHYCA.

4) Konebanus, NPOMCXOIAIIHE B IEOM C IEPEMEHHBIM HCTOYHHKOM TOKa C
SJIEKTPOJBUIKYIIEH CHIIOH. & = & - sin (a)ﬂt)

29. Kotopast 3 HKenpuBeCHHBIX (HOPMYJT XapaKTepU3yeT HHIYKTHBHOE COMPOTUBIICHHE?

1
= %) Z=\R*+(wL)’; 4) R =oL;

5. OIITUKA

1. Enqununa u3mMepeHus: OnTUIeCKON CUITbI JIMH3BI?
1) crepaguan; 2) miokc; 3) repr; 4) nuonTpuid; 5) mMetp.

2. Onruueckast cuia JIMH3bI paBHa 2 a11. Haiinute ee hokycHoe paccTosiHue.
1)20cm;  2)25cm;  3)50cm; 4)80cm; 5)1m.

3. B kakoii u3 HHXKe TICPEUUCIICHHBIX CPEl CKOPOCTh paClpOCTpaHCHU CBETa HaI/I60J'H>IIIa$I, €CIIn
TIO0Ka3aTeJIU IIPEJIOMIICHUS OTUX CPE CICAYIOIIHNEC:

1)anmaz - n=2.41; 2)Boma- n=1.33; 3)cnupr- n=1.36; 4)suraps- n=1.54.
4. Kakoe U3 cieyrolux yCIOBHil yka3bIBaeT, YTO JIUH3A pacceBaomas?

1) D=3antp; 2) F<10cm; 3) D<0; 4)nun3aBorayras; 5) u300pakeHHE MHHUMOE.
5. Kakoe n3 HIKeCIeAyoIMX YCIOBUI yKa3bIBaeT, YTO JIMH3a coOuparoras?

1) nuH3a BBIMyKJast; 2) H300pakeHHe B JIMH3€ MHUMOE;

3) u3obpaxcenue B nuH3e Ipamoe; 4) D>0.

6. UTo MOXHO cKa3aTh 00 yrie nmaJeHus Jyda CBeTa Ha MOBEPXHOCTH pasjiena JBYX Cpell U yrie
HpETOMIICHHS, €CIIM JTyd BBIXOAUT U3 ONTHYECKH Oosee MIOTHOH Cpesibl B ONTHYECKH MEHee
IUIOTHYIO?

1) yron nageHust GosbliIe yria npeoOMIICHHS;

2) yroun npenomieHus 60Jble yriia naJeHus;

3) yroi IpenoMIICHHUS PaBeH YIIIy [aIeHNU;

7. Kakoif yrom mnpenoMieHHs COOTBETCTBYET IPENENbHOMY YINy IIOJHOIO BHYTPEHHETO

oTpakeHus?
1D0% 2)45% 3)90% 4)180°.

8. Kak n3meHnTcs pokycHOE pacCTOSIHAE CTEKIISTHHOW JIMH3BI, €CIIH €€ OITyCTHTh B BOIY?
1) He m3MeHHTCS; 2) YBEIWYHUTCS;  3) YMEHBIIUTCS.

9. .Hy'-I CBCTa MNaJacT Ha rpaHuly paszicjia IByX CpC C II0Ka3aTCIeM NPCIOMIICHUS 1y U N, . B

KaKMX CITy4asX yroJ MaJeHHs paBeH YIily MpeJoMiIeHus?

1) n>ny,; 2)n=ny; 3)n<n,.
10. JIyist KakuX MPOLIECCOB XapaKTePHO sABJIEHUE HHTepdepeHnnn?
1) 1715 271€KTPOCTAaTHIECKUX IPOLIECCOB;

2) Asst BCeX BOJHOBBIX MPOLIECCOB;
3) mmst IpoLeCCOB PAMOAKTUBHOIO PacIaza;



4) nns 2NEeKTPOMArHUTHBIX TIPOLIECCOB.
11. Kakue BOJHBI yIOBIETBOPSIOT YCIOBHIO KOT€PEHTHOCTU?

1) BOJIHBI, UMEIOILIME OIMHAKOBBIE (ha3bl ¥ MOCTOSHHYIO Pa3HOCTh JAJIHH BOJIH;
2) BOJHBI, HMEIOIIIE OMHAKOBYIO JUIMHY BOJHBI U IOCTOSIHHYIO Pa3HOCTH (a3;
3) BOJHBI, HCIIyCKaeMBbI€ OTHIM HCTOYHUKOM;

4) BOJIHBI, UMEIOIIUE PA3IMYHYIO JUIMHY U TIOCTOSIHHYIO (as3y.

12. Kakue BosHBI MOTYT HHTEp(hEpUPOBATH?

1) BOJIHBI OT OJHOTO MCTOYHHKA CBETA;

2) BOJIHBI, PACIIPOCTPAHSIONINECS B OJJHON IIIOCKOCTH;

3) BOJIHBI, UMEIOIHE OIMHAKOBYIO DHEPTHIO;

4) BOJTHBI OIMHAKOBOM JJTHHBI M ITOCTOSIHHOW pa3HoOCTH (a3.

13. TIpu kakoii pa3HOCTH X0/1a BO3HUKAET yCUIICHHUE KOoebaHuii Tpu nHTepdepeHunm?

1) mpu pa3HOCTH X0/a, PaBHOH Y€THOMY YUCILy JJIMH IOJTYBOJIH;

2) npH pa3sHOCTH XOJa MEHBIIIE TIMHbI BOJIHBI;

3) mpu pa3HOCTH X0J1a, paBHOH LeIoMy unciy ¢as;

4) npu pa3HOCTH XO/1a, PAaBHON HEYETHOMY UHCITy AJMH HOIYBOJIH.

14. IIpu xakoit pa3HOCTH X0Ja BO3HHKAET oci1abiaeHue kojaebaHuil npu uHTephepeHnun?

1) mpu pa3HOCTH X0/a, PaBHOM LENIOMY YHCITY JUIMH IOTyBOJH;

2) mpH pasHOCTH X0, PAaBHOI HEYETHOMY YHCITy JUTHH MOJIYBOJIH;
3) mpu pa3HOCTH XOJ1a MEHbLIE [UTUHBI BOJIHBL;

4) npu pa3HOCTH XO/1a, PaBHOW YETHOMY YHCITy (a3.

15. Kakoe ¢u3nueckoe siBIeHHE OTHOCUTCS K TU(PPAKIIUU BOJIH?

1) sBIEHHE HANOXXEHHS BONH, B pe3yldbTaTe Yero IONy4acTcs OIpelelicHHAs KapTHHA
MAaKCHMyMOB U MUHUMYMOB;

2) siBIeHHe OruOaHKs BOJHAMU TIPETISTCTBHS;

3) pasnoxxeHue 0enoro cBeTa Ha COCTABIIAIONIHE LIBETA;

4) sBeHHE oc1abJIeHNs CBETOBBIX BOJIH IIPH PAacIIPOCTPAHEHHHU B CpeJIe.

16. IIpu KakoM yCIOBUH MOXKHO HaOMOAaTh AU(PPAKIIIO BOJIH?

1) ecnu [yHA BOJIHBI BO MHOTO pa3 MEHBIIIE pa3MepoB npeaMeTa’?

2) ecyii AJMHA BOJIHBI PaBHA YETHOMY YHMCILy aMIUTUTY/ KOJeOaHuUH;

3) ecnu ATMHA BOJIHBI COM3MEPHMA C JINHEHHBIMU pa3MepaMy MpeaMeTa;

4) ecnu (aza koyeOaHUH HEMPEPHIBHO M3MEHSETCS.

17. Kakoe siBieHHE CBUACTEIBCTBYET O TOM, YTO CBET MPEACTABIISET COOO0I JEKTPOMArHUTHBIC
BOJIHBI?

1) unTepdepeHLus cBeTa;

2) nudpakiys CBETOBBIX U 3JIEKTPOMarHUTHBIX BOJIH;

3) morJomeHNE CBETa IIPH PACIIPOCTPAHCHUH B CPEJIE;

4) CKOpPOCTB PacIpOCTPAHECHUS CBETA U JICKTPOMArHUTHBIX BOJIH B BaKyyMe.

18. CKOJBKO [JIMH BOJH MOHOXPOMATHYECKOTO CBETAa C 4YacTOTOM KomeGamuit v =5-10"Tn

YIIOKHUTCS Ha yTH [uinHO# ¢ =1.2mm B Bakyyme?
1)2; 2)10; 3)500; 4)2-10°

19. UYro mnpoucxXomamT C JIydoM Oenoro cBeTa IpH IPOXOXKICHHH Yepe3 TPEXTPaHHYIO
CTEKJISIHHYIO TIPU3MY, €CIM II0Ka3aTelb IPEJOMJICHHS NPH3MbI OOJbIIE MOKa3aTess
IIPEJIOMIICHUS OKpYXKaIoIIel cpelp?

1) JIyu cMemaercst BBIXOs M3 HPU3MBI B HANIPABJICHUH MAPaJlJIeIbHOM HadyalbHOMY;

2) Jlyu oTkioHsieTcs;

3) Jly4 OTKJIOHSETCS K BEpIINHE IIPH3MBI U IIPH ATOM pa3jiaracTcsi Ha IBETHBIC IyUKH;

4) JIy4 OTKIOHSAETCS K OCHOBAHMIO MIPU3MBI M TIPU 9TOM pPa3JiaraeTcsi Ha [{BETHBIC ITYYKH.

20. Kakue ¢usndeckue sBICHUS MPOUCXOAAT C JIy4OM OEJIOro CBeTa MpH MPOXOXKICHUHU 4Yepe3

CTEKJITHHYIO TPEXTPAHHYIO PU3MY?

1) unrepdepeniys;

2) nudpakiys U npenoMiIeHue;

3) npenomIieHHE U AUCTICPCHS;

4) untepdepeHuns u quppaxius.

21. JIy4n KaKoro MOHOXpPOMAaTHYIECKOTO CBETa MMEIOT HAaHOOJIBIIYIO JUIMHY BOJIHBI?

1) duoneroBbie;  2) opamxeBble; 3) 3eneHble;  4) KpacHBIE.

22. JIyuu KaKoro MOHOXPOMaTHYECKOTO CBETa MMEIOT HANOOJIBIIYIO YaCTOTy KoJeOaHuit?
1) 3enenbie;  2) cunue; 3) KpacHble,  4) OpaH)KEBBIC.

23. Yro onpesenseT UBET JIydya ¢ TOUKH 3pEHUsI BOJHOBOI IPHPOIbI cBeTa?

1) ammiuTya KonedaHuii; 2) CKOPOCTh PacpOCTPAHEHHS BOJIHBI;

3) da3a xonebaHuil BOIHBI, 4) AJIMHA BOJHBI, 5) 9acTOTa BOJIHBI.

24. Ilo kaKoMy 3aKOHY PacCEeHBAaIOTCs CBETOBBIE JIyuu B aTMOochepe?
2. 4. 1 . 1
D A 3)?, 4)7
25. B ueM COCTOUT pa3iniyue MeKIY €CTECTBEHHBIM U MOISIPU30BAHHBIM CBETOM?

1) B cKOpOCTH pacrpoCTpaHEHUsI CBETOBOI1 BOJIHEI,

2) B IUIOCKOCTH KOJICOAHUH HANPSHKEHHOCTEH 3JIEKTPUYECKUX U MArHUTHBIX BEKTOPOB CBETOBOI
BOJIHBI;

3) B MOTJIOIIEHUH CBETOBOW BOJIHBI BEIIECTBOM;

4) B paccessHHU CBETa MEJIKMMH YacTHUIIAMH U MOJICKYJIaMH BEIIIECTBA.

26. Kakue BelecTBa Ha3bIBAIOT ONTHYECKA aKTUBHBIMH?

1) KOoTOpBIE MOTJIOIMIAOT CBET;

2) KOTOpbIE H3MEHSIOT HAIPaBJICHUE PAacPOCTPAHEHHS CBETa,
3) KOTOpBIE BPAIAOT IOCKOCTH MOJISIPU3ALIII CBETA;

4) KOTOpBIE pas3yiararoT Oenblil CBET B [[BETHON CHEKT.

6. OCHOBBI ATOMHOM U SIAEPHOM ®U3UKU
1. KBaHTOBast (pu3HKa M3ydaeT SIBICHHUS:

1) mpoHcXOAALINE CO CKOPOCTSMU CPABHUMBIMHU CO CKOPOCTBIO CBETA;

2) NpOUCXOMAIIMEe B MAaKpOMHUpE, NPHU OOBSICHEHHH KOTOPBIX KiaccHuyeckas (HU3UKa HHOTIA
BCTpEYAeT 3aTPyAHCHHS;

3) npoucxozsiIre B MAKpOMUPE, KOTOPBIE KilaccHuecKast (pH3HKa OOBSICHUTH HE MOXKET;

4) mpoKuCXOSIINe IIPH BHICOKUX JaBICHHUAX M OYEHb BHICOKUX TEMIIEpaTypax;



5) yka3aHHbIe B myHKTax 1) u 3).
2. KBanrtoBas runoresa [1naHka COCTOUT B TOM, YTO:

1) u3ny4yeHue U MOIVIOLICHNE CBETA MPH BBICOKUX TEMIIEpaTypax MPOUCXOMUT HENpPEpbIBHO, a
IIPU HU3KUX — JUCKPETHO, T.C. ONPEICICHHBIMH MOPLUHSIMH (KBAaHTAMH);

2) u3JIy4YeHHEe CBETa IPOUCXOINUT JUCKPETHO, a MOTJIOICHHE — HEIPEPBIBHO;

3) u3iTy4YeHHe M MOTJIOIEHHE CBETa TPOUCXOAUT JUCKPETHO;

4) M3nyYeHUEe W TIOTIIOIICHHE CBETa MPOUCXOMUT TOJIBKO INPH IEpexoJe aroMa M3 OJHOTO
CTAILMOHAPHOTI'O COCTOSIHUS B APYTOE;

5) xBaHT cBeTa (POTOH) 00IaAaET KaK KOPIYCKYISPHBIME, TaK H BOTHOBBIMH CBOICTBAMHU.

3. Kak u3MeHHuTCs yacToTa U3IydeHHs], €CIIM DHEPruio KBaHTa yBEIHUUTCS B 2 pa3a?

1) yBenuuntes B 4 pa3a; 2) yMeHbIIUTCS 4 pa3a; 3) HE H3MEHHTCS
4)yBennuuTcs B 2 paza;  S5) yMEHbIIUTCS B 2 pasa.

4. Kakas dopmyina onpezenser uMIryiasc GporoHa?

hv h hv h
D) p=me; 2) p=—; 3) p=—; 4 p=—"up=—;
c A c A

5) Bce mpuBeACHHbIC B MyHKTaX 1,2 1 3 (GOpMyJIbI SBISFOTCS MPaBUIBHBIMU.
5. OT KaKuX [apaMeTpOB 3aBHCHUT 3Ha4YCHHE (POTOTOKA HACBIIICHUS?
1) ot sHepruu otoHa; 2) OT CBETOBOTO MOTOKA; 3) OT 4aCTOTHI OOJIYYAIOLIEro CBETa;

4) OT CBETOBOrO MOTOKA W OT YaCTOTHI OOJy4YaroIIero CBeTa; 5) OT CKOPOCTH BBUICTAOIINX
JJIEKTPOHOB.

6. YpaBHenue ¢potodddexTa npu ycaoBuu 3anupanus GOTOTOKA UMEET BHI:
my’ c
1) hV=A+T; 2) hvy=4; 3) hv=A+eU,; 4) hv=myc*; 5) hzzp.

7. Kakue ¢dakTopsl onpeaensioT KpacHyto rpanuiy ¢porodddexra?
1) sHeprus GpoToHa; 2) HampsHKEHHE MEXK/Ty aHOIOM M KaTOOM; 3) UIMHA CBETOBOI BOJIHBL,
4) BemecTBO aHO/Ia; S5) BEIMIECTBO KaTo/a.

8. Ilpu ocBelIeHNH IUIACTHHBI 3€JIeHBIM cBeTOM (oTodddexTa HeT. Byner mu oH HabmonaTees
IpU 00JIy4€HUH TOH )K€ MIIACTUHBI KPACHBIM CBETOM?

1) mer;

2) na;

3) Oyzer, eclii HHTEHCUBHOCTh KPACHOTO CBETa OOJIbIIIe, YeM HHTEHCHBHOCTD 3€JICHOTO CBETA;
4) Hert, T.K. pab0oTa BBIXO/Ia AJIEKTPOHA U3 TNIACTHHBI OYIET ere Oobliie;

5) HeT oTBeTA.

9. JlaBieHue, OKa3bIBaEMOE Ha Tella DJICKTPOMATHUTHBIM H3Ty4eHHEM, MOXKHO OOBSICHHUTH?

1) TonmbKO Ha OCHOBE KBAaHTOBOI TEOPHH;

2) TOJIbKO Ha OCHOBE BOJIHOBOHW TE€OPHUH;

3) Ha OCHOBE KBaHTOBOH U BOJIHOBOW TEOPHH;

4) ucronb3ys JUIA Pa3IMYHBIX T pa3Hble TEOPHH;

5) BO3HMKHOBEHHEM MEXaHHUYECKHX CHJI 3a CUET DJIEKTPOMArHUTHOTO MOJIA.
10. OarHAKOBO JK JIaBJICHHE, OKAa3bIBAEMOE CBETOM, Ha YEPHYIO MK OCITyI0 MOBEPXHOCTb.

1) oauHakoBO;

2) Ha Geylo IOBEPXHOCTb JaBJIE€HHE CBETa OOJIbLIE;

3) Ha YepHYI0 NOBEPXHOCTD JaBJIEHHs CBETa OOJIBIIIE;

4) pe3ynbTaT 3aBUCHT OT JUTMHBI CBETOBO# BOJIHBI, MTaAAIOIIEHT HA 9TH IOBEPXHOCTH;
5) pe3y/nbTaT 3aBUCHUT OT SHEPTUU (POTOHOB.

11. Kakue cBoiicTBa cBeTa moarsepxaaet spdexr Komnrona?

1) a¢ppexr KoMnToHa HE HaeT BO3MOKHOCTH JIeNIaTh BHIBOJIBI O CBOWCTBAX CBETA;

2) BOJIHOBBIE CBOICTBA CBETA;

3) KBaHTOBO-BOJTHOBBIE CBOWCTBA CBETA;

4) KBaHTOBBIC CBOWCTBA CBETA;

S)na ocHoBe oddexta KomnroHa MOXKHO cpaenaTh, BBIBOA, YTO CBET CIOCOOEH
PactpoCTpaHITHCS TOIBKO B A0COTIOTHO YIPYTHX CPEAax.

12. B xakoM ciydae SHeprus atomMa BoJopoja OojblIe: KOrZa 3JIeKTPOH HAaXOAWUTCS Ha

yIaJIeHHOH OT siipa opOuTe UM Ha caMoi OIM3Koi K sapy?

1) Ha ynaneHHoO# ot sipa opOure;

2) Ha camoli OJIM3KOM K siipy opouTe;

3) sHeprus aToMa OJIMHAKOBA B 00OMX CIIy4asix;

4) aToM BOJOpOJa MMeeT HauOONBIIYIO PHEPrHI0O B MOMEHT mepexona ¢ ONu3Koi opOHMTHI Ha
YIAJICHHYIO;

5) HeT oTBeTa.

13. Ha kakyo cTalMOHapHYIO OpOHUTY NEPEXOAUT IEKTPOH B aTOME BOOPO/a MPU HCIYCKaHUU

BHUJIUMBIX JTydei?

1) co BTOpOIi Ha MEPBYIO;

2) c mro00ii Ha TIEPBYIO;

3) c mepBoii Ha JIIOOYIO;

4) c mo6oit Ha TPETHIO;

5) ¢ n00boit Ha BTOPYIO.

14. VimeeTcst 1 CBSA3b MEXK/AY YaCTOTOW OOpallleH s JJIEKTPOHA BOKPYT spa aToMa BOJOPO/a U

YacTOTOH ero U3IydeHus?

1) umeercs;

2) He uMeercs;

3) umMeercs, eClId 4acTOTa OOpAIEHHUS IEKTPOHA MHOTO OOJIbIIIEe YaCTOThI U3ITyYCHHUS;

4) uMeercss TONBKO Uil OpOUT, paaMychl KOTOPBIX  YIOBIETBOPSIOT ~COOTHOLICHHIO:
m,v,r, =n e
5) nmeeTcsl, eclii 4acToTa OOPAIEHUs HIEKTPOHA MHOTO MEHbBIIE YaCTOThI H3TyYEeHUs.

15. Cxonpko KBaHTOB € Pa3IUYHON DHEPTUEil MOXKET MCIYCKaTh aTOM BOJOpOJA MpH IMepexone

B

JJIEKTPOHA C TPeThell OpOUTHI Ha TIEPBYIO?

1) onuH KBaHT; 2) ABa KBaHTa; 3) TP KBaHTA; 4) YeThIpE KBAHTA; 5) IIATh KBAHTOB.
16. Cornacno rumnorese ae bpoitns:

1) TOMBKO SJEKTPOHBI O00JNIANAIOT HapsiAy C KOPIYCKYISPHBIMH TaKXKe M BOJIHOBBIMH
CBOICTBaMU;
2) TosbKO (OTOHBI 00JIAIAI0T KaK KOPIIYCKYJIIPHBIMU, TaK U BOJTHOBBIMHU CBOHCTBAMU;



3) "acTuIbl He MOTYT 00JIaaTh BOJIHOBBIME CBOHCTBAMH, €CIIH MX Pa3Mepbl IPEBBIIIAIOT 1078 u;
4) nrobast gacThIa 00J1a1aeT Hapsly ¢ KOPIYCKYJISIPHBIMH, TaK)KE U BOJIHOBBIMH CBOHCTBaMU;

5) BonHBI 00O TpHpoAB! 00NamaloT, B TOW WIM HHOW CTENEHH, KOPITYCKYJISPHBIMH
CBOWCTBaMH.

17. W3 cooTHOIICHHS HEOMNPEIeNeHHOCTeH Uil KOOPAMHAT W HUMITYJIbCOB (HAmpHMep,

Ax-Ap 2 i) Cclleyer:
T2z

1) €CJIM MUKpOYaCTUIla HAXOAUTCS B COCTOSIHUHM C JOCTATOYHO TOYHBIM 3HAUYCHHUEM KOOPAWHATBL
(A}C d 0) , TO COOTBETCTBYIOLIAs IPOCKIHSA €€ HUMITYJIbCa B 3TOM COCTOSIHUM OKa3bIBACTCS

COBEPILIEHO HEONPEIEIEeHHOI (Apx —>00) , 1 HA000poT;

2) MUKpPOYacTHIa HaXOIUTCA B COCTOSHUH, KOTJla HH €€ KOOPAMHATY, HU COOTBETCTBYIOLIYIO
HPOEKIIHIO €€ UMITYJIbCa TOYHO ONPEJICNUTh HENb3s;

3) eciM MMKpOYACTHIIA HAXOJMTCS B COCTOSHUM C TOYHBIM 3HAYEHUEM KOOPIMHATBI, TO U
3HAUCHHE COOTBETCTBYIONIEH NPOEKLUM €€ HMIIyJIbca B ITOM COCTOSHMH MOXKHO TOYHO
OIIPE/ICNHTE;

4) uTo yacTuua obnasaeT OJHOBPEMEHHO KOPITYCKYJIIPHBIMH U BOJTHOBBIMU CBOHCTBAMU;

5) 4TO 4YacTULA HE MOXET OJHOBPEMEHHO 00/1aJaTh KOPIYCKYJSIPHBIMH M BOJHOBBIMU
CBOMCTBaMH.

18. ®usnueckuit cMmpicn BoaHOBON (yHKUUM (Y - (YHKIMH), ONHUCBHIBAIOLIEH COCTOSHUE

YacTULbI COCTOUT B TOM YTO:

1) 3HaueHUe BOJHOBOH (DYHKLHIH PABHO BEPOSITHOCTH HAXOXK/ICHHS YAaCTHIBI B AJIEMEHTE 00beMa
dV B MOMEHT BpeMEHH .

2) BosHOBasi (DYHKIHMS ONpEAEIseT MOJOKCHHE YacTHIBI B HPOCTPAHCTBE B JAHHBIH MOMEHT
BpPEMEHH .

3) KBaApaT MOJYJIsI BOJTHOBOW (DYHKIIMU paBeH OTHOIICHHIO BEPOSITHOCTH HAXOXKICHUSI YaCTULIBI
B MajioM oobeme dV K 3ToMy 00beMy (IUIOTHOCTH BEPOSITHOCTH);

4) 3Hast BOJHOBYIO (YHKIHIO, MOXKHO OIPEACIUTh TPACKTOPUIO JBIDKCHHS 4YaCTUIBI B
MPOCTPAHCTBE;

5) HeT oTBeTa.

19. Kakoe u3 yTBepIeHHH siBisieTcst BepHbIM. Y paBHeHue Llpenunrepa

(At// +%—’121(E7u)t// :0):

1) cTporo nokasbiBaeTCs MaTeMAaTHYECKUMH METOJIaMHU;

2) UMEeT PperyjsipHOe pelieHHe MNpu JHOOBIX 3HAueHHsAX mnapaMeTrpa FE (MOJMHOW SHEpruu
YaCTHUIIBI);

3) MCTIOJB3YIOTCS TOJIBKO IS PEIICHUS 33/1a4 00 SHEPreTHYECKUX YPOBHSIX JIEKTPOHA B aTOME
BOJIOPOJIA;

4) moctynupyercs TaKk e, KaKk B KIACCHYECKOW MeXaHHKE IOCTYJIMPYeTCs BTOPOH 3aKOH
HeroTona.

20. Kakoe U3 NMpHBEACHHBIX YTBEPXKACHHH siBJsieTcss HeBepHbIM. COOCTBEHHBIN MEXaHHYECKUI

MOMEHT UMITy/bca (CIHMH) L_dIeKTpoHa:

1) BBeneH aist 0ObsicHeHus onbIToB LlTepHa u ['epiaxa 1o pacueneHHIo y3KOro Imydka aTOMOB
BOJIOPO/Ia B CHJIBHO HEOJJHOPOJHOM MAarHUTHOM IOJIE;

2) 3TO BHYTPEHHEE HEOTHEMIIEMOE CBOMCTBO JIEKTPOHA, TOJOOHO €ro 3apsiay U Macce;

3) KBaHTOBAs BEIMYMHA, HE UMEIOLIAs KJIACCHYECKOr0 aHaJIora;

4) KBaHTYyeTCs 1O 3aKOHY L =/, Is(s + 1) , T1e § - CHMHOBOE KBAaHTOBOE YHCJIO;

5) ecTb BEIMUNHA CKAJSIPHAS.
21. YTBepK/IeHHUE: «B OJHOM M TOM )K€ aTOME HE MOXET ObITh 00Jiee OIHOTO 3JIEKTPOHA C

OJIMHAKOBBIM HAOOPOM YeThIpeX KBAHTOBBIX YHCEN 1, {, m, U m » NPEICTaBIsIeT COOOH?

1) Bropoii nocrynar bopa;  2) npunuun [Taynu;  3)runoresy ae bpoiins;
4) rumnore3y [lnanka; 5) IPHUHIMIT HEPA3TMIMMOCTH TOXK/IECTBEHHBIX YaCTHUII.
22. S1npo aTOMOB y H30TOIIOB OJJHOTO M TOTO JKE AJIEMEHTa CO/IepKaT?

1) oaMHAKOBOE YMCIIO HEUTPOHOB, HO PA3JIMYHOE YHCIIO IPOTOHOB;

2) 0JMHAKOBOE YMCIIO MPOTOHOB, HO PA3JIMYHOE YUCIIO HEHTPOHOB;

3) KONUYECTBO HEUTPOHOB PaBHO KOJIUYECTBY IPOTOHOB;

4) OIMHAKOBOE YHCIIO DIICKTPOHOB;

5) pa3nu4HOE YHCIIO 3IEKTPOHOB.

23. Kakue yTBepKIeHHs I SHEPTUU CBSI3U s1pa SBJISIIOTCS BEPHBIMU?

a) SHeprus CBS3M sjpa paBHA TON SHEPTUM, KOTOpAs BBIACISACTCS NPHU OOpa3OBaHUM spa M3
OTHENBHBIX YaCTHII;

0) BHeprusi CBS3M S/Ipa — 9TO SHEPrusi, HeOOXOAWMAs JUIs TOJHOTO pacIICIUICHUs sapa Ha
OT/CNaHHBIC YACTHIBI (HyKJIOHBI);

B) DHEPrHs CBS3M spa paBHa TOM SHEPIUH, KOTOPAs MOTIIOIACTCS IPU CHHTE3E s/Apa.

1) Tonbko yTBepXkIeHHUE a); 2) TOJNBKO YTBEpXKICHHUE 0); 3) TOJNBKO yTBEPXKICHHUE B);

4) ytBepxkaeHus a) U 0);  5) yrBepxkaeHus 0) U B);

24. JlehexT Macchl s1/1pa 3T0:

1) BennuMHA Pa3HOCTH CyMM Macc BCeX HYKJIOHOB M 00Pa30BaHHOI'O M3 HUX aTOMHOTO S/1pa;

2) OTHOIICHHE MEXIy CyYMMapHOM Maccoil HYKJIOHOB, HE CBS3aHHBIX MEXIYy CO0OH, u
CyMMapHO# Maccol TeX jk€ HyKIIOHOB, CBSI3aHHBIX MEXIY COOOH B siJpe aToMa;

3) BenmMuMHA, Ha KOTOPYIO BO3pacTacT Macca BCEX HYKIOHOB IIpH OOpa30oBaHMM U3 HHX
aTOMHOTO S7pa;

4) pa3HOCTh MEXIYy CyMMapHOH Maccoil HEWTPOHOB W CYMMapHOM Maccoil MpPOTOHOB,
COJepIKAIIUXCS B SPE;

5) pacuieruieHue sijipa Ha OTAeIbHbIE HyKJIOHBI.

25. Kakas u3 npuBeJeHHbIX ()OPMYJT ONTMCHIBAET OCHOBHOM 3aKOH paIMOaKTHBHOIO pacnaaa?

> s
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26. Kakoii 3apsij UMEIOT ¢ — 4acTHLa, [ —4acTULa M ) —Hu3iydeHue?

1) o —4acTtuna — HOHOX(HTCHLHLIﬁ; ﬁ—‘-IaCTI/II_[a - O’I'I)I/II_IaTCJ'IBHLII‘/II; y —HU3JIIy4YCHUC HE HMECT

3apsa;

2) @ —4acTHIla — OTPHLATEIbHBIN; [ —YacTUIa — MOJOXXUTENbHBIN; y —HU3Iy4eHHEe HE MMEeT
3apsina;

3) ¢ —yactuma — He HWMeeT 3apsja; [ —uacTHIa — OTPULATENbHBIH; ¥ —HU3Iy4eHHE -
ITOJIOXKUTEIIBHBIN;

4) a— uacTHma — TIOJNOXKWTENBbHBIA; [ —dYacTUIla — HE HMEeT 3apsAna; ) —H3IydeHHE -
OTpHULIATEIbHBIH;



5) @ — 4YacTuua — MOJOKUTENbHBIN; f— 4acTHIA U ) — U3Iy4CHHUE - He HMEeT 3apsija;
27. Kakue siaepHbIe MPOLECCHl MPUBOASAT K CTPYKTYPHOIl mepecTpoiike siep aTOMOB, a Kakue
HeT?

1) a—, B — pacnaj He UBMEHSIOT COCTAaB S/Ipa, ¥ — M3JIy4CHHE — U3MEHSICT;
2) a—pacnagu y —U3IydeHHue H3MEHSIOT COCTaB spa; [ — paclaj HeT;

3) f—pacnanu y—u3JIy4eHHe U3MEHSIOT COCTaB SI/Ipa;  — pacraj HeT;

4) a—, B — pacnaJ U3MEHSIOT COCTaB sipa, ¥ — U3JIy4YCHUE — HET;

5) a—, f— pacmax u y — U3IydYeHHE U3MEHSIIOT COCTaB S/Ipa;

28. Kakue peakuuy Ha3bIBAIOTCS AAEPHBIMU?

1) peakuu, Mpu KOTOPBIX PO HOIIIOMIAIOT SHEPTHIO;
2) peaxiyu, Npu KOTOPBIX SAPO UCIYCKAIOT SHEPIHUIO;
3) npeBpalleHHsT aTOMHBIX SIep NMPH B3aHMOJACHCTBUHM UX C 3JIEMEHTAPHBIMU YACTHIAMHU HJIN

Apyr ¢ Apyrom;

4) BepHBI Bce ONpE/ICIICHNs TaHHbIC B TyHKTax 1-3;

5) cpenu DaHHBIX ONPEENICHNI HET BEPHOTO.

29. ns nOpoTEeKaHWs YOpPaB/ISIEMOH SACPHOM IENHOW peakiud HeoOXOJUMO, YTOOBI

KOO PUIHMEHT pa3ZMHOXKEHHS HEHTPOHOB OBLI:
1) 6onmpme 1; 2)pasen 1; 3) mensmre 1; 4) mensmre 10;
KO PUIHMEHT pa3MHOXKEHHSI HEHTPOHOB MOXKET IIPUHUMATh JII000€ 3HAUCHUE.

30. SnepHble peaklMy CHHTE3a JIETKUX sJIep AaTOMOB HA3bIBAIOTCSl TEPMOSAEPHBIMHU, IOTOMY 4TO
OHH BO3MOXKHBI:

[PH HU3KHX TEMIIEPATypax;
IIpH BBICOKHX TeMIepatypax (mopsiaka 10° - 10° K);

IIpY CBEPXHU3KUX TeMmeparypax (nopsaka 0,01 — 0,1 K);
IIpH CBEPXBBICOKHX TeMIepatypax (mopsiaka 107 — 10° K);

IIPU TEMIIEpATypax, yKa3aHHBIX B IYHKTaX 2) U 4).

4. METOJIUYECKHE MATEPHAJIbI, ONPEJEJSIIOIIUE IPOLELYPbI
OI[EHUBAHUSI 3HAHWA, YMEHWM, HABBIKOB ¥ (WJIA) OIIBITA
JESITEJIBHOCTH,  XAPAKTEPM3YIOHUX  DTAIIBL  ®OPMHUPOBAHUSI
KOMIIETEHIIAIA

Jleknuy OLEHMBAIOTCSA IO IMOCEIIAEMOCTH, AKTUBHOCTH, YMEHHIO BBIICIUTH TJIABHYIO
MBICIIb.

JlaboparopHble 3aHATHS OLICHMBAIOTCS 110 CAaMOCTOSATEIBHOCTH BBINONHEHHs pabOThI,
IPaMOTHOCTH B O)OPMIICHUH, IIPABUIILHOCTH BBINOIHEHUS.

CaMocTosiTeabHast pa60Ta OLICHUBACTCSA I1I0 Ka4Y€CTBY U KOJMYECTBY BBIIIOJHCHHBIX
JAOMallHUX HWJIHW  KOHTPOJIBHBIX pa60T, TpaMOTHOCTH B Oq)OpMJ'ICHI/II/I, NPpaBUJIBHOCTH
BEBITIOJIHCHHUA.

HpOMC)KyTO‘-IHa}I aTTeCTanys IpOBOAUTCA B q)OpMC 3a4€Ta M SK3aMCHa.

HJ’I;{ IIOJTY4YCHHUS 3a4€Ta U SK3aMCHa CTYACHT OYHOM q)OpMI)I OGy‘ICHI/Iﬂ JOJDKCH B TCUCHUEC
CeMECTpa AaKTHBHO IIOCCIIATh JICKIMW W IPUHAMATh Y4YaCTHC B 06Cy)K,Z[CHI/II/I BOIIPOCOB
KacCaromuxcs H3y‘-IaeM01>’I TEMbI, BBIITOJIHUTL U 3aAlIUTUTH OTYCTHI 110 IIPAKTHYCCKUM 3aHSATUSAM.

Jlnst monydeHHst 3adeta W OK3aMEHa CTYICHT 3a04HON (opMbl OOYUCHHS [OJDKSH
HanucaTb KOHTPOJbHYIO palboTy, aKTUBHO IIOCEWATh JIEKIMH W TPUHMMATh Yy4acTHE B
00CYX/IEHUH BOIIPOCOB KAaCAIOLUIMXCS M3y4aeMOW TEMbI, BBIIOJIHHUTb U 3ALIUTHTh OTYETHI 11O
MIPAKTUYECKUM 3aHATHSAM.

Kputepuu oneHkn 3adera M K3aMEHa MOTYT OBITh IOJY4YEHBI B TECTOBOH (opme:
KOJIMYECTBO 0a/UIOB WJIM  YHOBJICTBOPUTENIBHO, XOpOIIO, OTIMYHO. [l momydeHus
COOTBETCTBYIOLIIEH OLIEHKM HAa 3a4yeTe M JK3aMeHe II0 Kypcy HCHOJIb3YeTCsl HAaKOMUTENbHAs
cucrtemMa 0albHO-PEHTHHIOBOM paboThl CTy/IeHTOB. MITOroBas OleHKa CKJIaIbIBACTCS U3 CYMMBI
0aJJIOB MJIM OLICHOK, MOJYYCHHBIX IO BCEM paszeliaM Kypca U CyMMbI OaJUIOB IOJIyYC€HHOM Ha
3a4eTe U 3K3aMeHe.

Tabmuna 4.1 - Kputepun oLeHKH YPOBHS 3HAHUH CTYHEHTOB C HCIIOIb30BaHHEM TECTa
Ha 3a4eTe WM SK3aMeHe M0 y4eOHOU IUCIHUILINHE

Ouenka XapakTepuCTUKH OTBETA CTY/ICHTA
OtnuyHO 86-100 % npaBUIILHBIX OTBETOB
Xopoio 71-85 %
Y 10BIIETBOPUTENBEHO 51-70%
HeynosieTBopuTeNnsHO Memnee 51 %

OI_ICHKa «3Ba4YTCHO» COOTBETCTBYCT KpUTCPpUsIM OILICHOK oT «OTIIMYIHO» J10
«YAOBJICTBOPUTCIIBHO».

OI_ICHKa «HE 3a4TCHO» COOTBETCTBYCT KPUTCPUIO OLICHKU «HE YAOBJICTBOPUTCIILHO).

KommaectBo 6amioB u OLEHKAa HEYJOBIETBOPUTEIBHO, YAOBICTBOPUTENIHHO, XOPOIIO,
OTIIMYHO OIPEAENIAIOTCS IPOrPaMMHBIMH CPEJICTBAMH 10 KOJHMYECTBY NPABMIIBHBIX OTBETOB K
KOJIMYECTBY CIIy4aiHO BEIOPAHHBIX BOIPOCOB.

Kputepuu orieHrBaHUs KOMIIETEHIUH ClIeIyIOLIHE:

1. OTBeTsl MMEIOT NOJHBIE peImIeHHs (C MpaBWIBHBIM OTBeTOM). VX conepkanne
CBHUJIETEIILCTBYET 00 YBEPEHHBIX 3HAHMAX OOYYAIOIIerocss ¥ O €ero YMEHHH pellaTh
npohecCHOHANIbHBIC 33/1a4H, OLICHUBACTCS B 5 0a/UIOB (OTJIMYHO);

2. bonee 75 % OTBETOB HMEIOT NOJIHBIE pEIIEHUs (C MPaBMIBHBIM OTBeTOM). Mx
COZIepXKaHUE CBUIETENBCTBYET O JOCTATOYHBIX 3HAHUSIX OOYYarOLIErocss U ero yMeHUH pelaTh
npodecCHOHANbHBIC 3a4a4l — 4 6auia (XopomIo);

3. He menee 50 % OTBETOB MMEIOT IOJIHBIE peIIeHUs (C MpaBWIBHBIM OTBeTOM). MXx
COIepXKAHUE CBHUAETENBCTBYET 00 YIOBJIETBOPUTEIBHBIX 3HAHMAX OOYYAaIOIErocs M O €ro



OrpaHHYEHHOM YMEHHHU peIlaTh Mpo(ecCHOHANbHbIE 33a1aul, COOTBETCTBYIOIIUE ero Oymymiei
kBanuduKauy — 3 6aa (yIOoBICTBOPUTEIBHO);

4. Menee 50 % OTBETOB MMEIOT pEIIEHHs C NpaBHIbHBIM OTBeTOM. MX conepxaHue
CBUZETENBCTBYET O CJIA0ObIX 3HAHUAX OOyYarolmlerocs M O €ro He YMEHHH pellaTh
npodecCHOHaNIbHBIC 3aJa4l — 2 6alia (HeyIOBICTBOPUTEIBHO).



