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®EJIEPAJILHOE TOCYJIAPCTBEHHOE BIOKETHOE
OBPA3OBATEJILHOE YUPEXJIEHUE BBICILIETO OBPA3OBAHM S
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CTaHJapTa cpeHero Mpo(ecCUOHATBHOTO 00pa30BaHKE IO CIECIUATBHOCTH

11.02.16 MoHTaxK, TeXHHYECKOE 00CTy)KUBAHUE U PEMOHT 3JICKTPOHHbBIX
NpudOPOB U YCTPOMCTB
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TexHosornueckoro uucturyta (puman) OI'BOY «JII'Y um. B.lans»
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1. ITacmopT KOMIJIEKTA KOHTPOJIbHO-OIIEHOYHBIX CPEICTB

B pesynprate ocBoenus ydeOHoW guctuiuimael  EH.02  ®wu3uka
oOyuaromumiicss Ao/bkeH oOmamate mnpeaycmorpeHHbiMu PI'OC  CIIO 1o
cnequanbHocTd 11.02.16 MoHTaxk, TeXHH4YecKoe 00CJHYyKMBAHHE W PEMOHT
3JIEKTPOHHBIX NPUOOPOB U YCTPOMCTB CIEAYIOMMMHU YMEHUSIMHU (Y):

VY1 — npuMeHsTh GU3NYECKUE 3aKOHBI I PEIICHUS TPAKTUUECKUX 3a/1a4;

VY2 — npoBoauTh pU3NYECKUE U3MEPEHUS, TPUMEHATh METOJIbI KOPPEKTHOM
OLIEHKH MOTPEIIHOCTEH MPH MPOBEACHNUN (PU3ZUUECKOTO IKCIIEPUMEHTA.

3HaHUAMH (3):

31 — dyHnameHTaNbHbBIE 3aKOHBI IPUPOABI U OCHOBHBIE (PU3NYECKUE 3aKOHBI
B 00J1aCTH MEXaHMKH, FIEKTPUUYECTBA U MarHETU3Ma, aTOMHON (PU3UKH

u o6mumu komretreHusaMu (OK):

OK 01 - BsiOupars cnocoObl pemieHus 3anad  npodeccuoHaTbLHOM
NEATEIbHOCTH, IPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM

OK 02 — OcymiecTBasaTh MOUCK, aHAIU3 U UHTEPIPETAli0 UHPOPMALIUU,
HEOOXOMMOM I BHIIOJHEHUS 334a4 NPOo(EeCCUOHATIBbHON AESITEbHOCTH

OK 03 — IltanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U
JUYHOCTHOE Pa3BUTHE

OK 04 — PaboTaTh B KOJUIEKTUBE U KOMaHA€, 3P()EKTUBHO B3aUMOECIHCTBO-
BaTh C KOJUIETaMHU, PYKOBOJCTBOM, KJIUEHTaMHU.

OK 05 — OcymecTBiATh yCTHYIO W IMCBMEHHYIO KOMMYHHMKAIIMIO Ha
rOCyJAapCTBEHHOM SI3bIKE C YYETOM OCOOCHHOCTEH COLMAIbHOTO M KYJIbTYPHOIO
KOHTEKCTA.

OK 06 — [TposiBIISITh rpak1aHCKO-MATPUOTUYECKYIO MTO3UIUIO, JEMOHCTPUPO-
BaTh OCO3HAHHOE MOBEJCHUE HA OCHOBE O0IIEUEI0OBEYECKUX IEHHOCTEH.

OK 09 — Ucnonw3oBath WHOOPMAITMOHHBIE TEXHOJIOTHH B TIpOdeccroHab-
HOU JIESITEJIbHOCTH.

2 OueHNBaHUE YPOBHSI 0CBOEHHsI YUeOHOI AUCIIUNIUHBI

[IpenMeToM OLEHMBAHWA CIIyXaT yMEHHs WM 3HaHMS, NPELYyCMOTPEHHBIE
®I'OC CIIO no mucuumivae EH.02 dusuka, HanpaBlieHHbIE HA (OPMUPOBaAHUE
oOmux M npodeccuoHadbHBIX KommneTeHIuH. [IpomexyTouyHas arrectauus IO
y4eOHOM TUCIUIUIMHE TPOBOAUTCS B (popMe audepeHunpoBAHHOTO 3a4eTa.



KOHTpOJIL H OIICHUBAHUE YPOBHS 0CBOCHUSA yqeﬁHoﬁ AUCHUIIJIMHBI 110 TEMaM (pasne.ﬂaM)

Tadmuma 1

DJIeMeHT Y4eOH oIl TUCHHIIIMHBI

(I)OI)MLI H METOAbI KOHTPOJIsA

Tekyuuii KOHTPOJIb

HpOMe)RyTO‘lHaH aTrecranus

®dopMa KOHTPOJIS IIposepsiembie OK, Y, 3 dopma IIposepsiembie OK, VY, 3
KOHTPOJIsI
Paznen 1. dusnyeckue OCHOBBI YeTHBIH ompoc. OK 01, OK 02, OK 03, OK | YcrHbIi ompoc
MCXaHHUKH OreHka pe3ynbTaToB JIEATEIbHOCTH 04, OK 05, OK 06, OK 09, | mHomep
00ydaronmxcs B IpoIiecce OCBOSHUS V1,V2,31 KOHTPOJILHOTO
MPOTPaMMbI Ha MTPAKTUICCKUX 3aHATHIX BOIpoca
TecroBoe 3ananue KB Ne 1-8

KB Ne78-80

Pasznern 2. OcHOBEI
AIEKTPOMAarHeTH3Ma

YcTHBIH ompoc.

O1eHKa pe3ysbTaToB IESITEIbHOCTU
00yYaromuxcs B MpoIecce OCBOCHHS
MIPOTPaMMBbl Ha MIPAKTUYECKUX 3aHATUAX
TecToBoe 3ananue

I13 Ne 1,2 (BapuanT 1-3)

T3 Ne 1-5 (Bapuant 1-3)

OK 01, OK 02, OK 03, OK
04, OK 05, OK 06, OK 09,
V1,¥2,31

VYeTHBI onpoc
HOMED
KOHTPOJIBHOTO
BOIIpOCa

KB Ne 9-21

Paznen 3. OcHoBBI hu3HKH
KoJie0aHnii U BOJIH

VYcTHbIH ompoc.
OrneHka pe3ysIbTaTOB AEATEIbHOCTH
00y4aroIuXcst B IPOLECCe OCBOCHUS

nporpaMMhbl Ha MPAKTHUYCCKUX 3aHATHAX.

TecToBoe 3a1aHne
I13 Ne 5,7 (Bapmanr 1-3)
T3 Ne 6-9 (Bapuant 1-3)

OK 01, OK 02, OK 03, OK
04, OK 05, OK 06, OK 09,
¥1,¥2,31

YcTHbIl onpoc
HOMED
KOHTPOJIBHOTO
BOIIpOCa

KB Ne 22-43

Pasnern 4. Ontrueckue sIBJICHUS.

VYcTHbIH ompoc.

OK 01, OK 02, OK 03, OK

YceTHbIl onpoc

DJeMeHTbI KBaHTOBOH (HU3HKH OneHka pe3ysIbTaTOB AESATEIbHOCTH 04, OK 05, OK 06, OK 09, | HOMED
aTOMOB M MOJIEKYJI 00yJaronmxcs B IpoIiecce OCBOSHUS V1,¥2,31 KOHTPOJIBHOTO
MPOTrpaMMBbl Ha MPAKTUUYECKUX 3aHATHAX BOIIpOCa
TecroBoe 3ananue KB Ne 44-59
13 Ne3,4,6 (Bapuant 1-3)
T3 Ne 10-13 (Bapuanr 1-3)
[IpoMexyTouHas arrecTarnys Huddepenuu- ¥1,¥2,31,0K 01, OK

POBAHHBIN 3aUéT

02, OK 03, OK 04, OK
05, OK 06, OK 09
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3 3amaHus 1l OLeHKU OCBOEHUSI Y4eOHOM JUCIMILTUHbI

3.1 3agaHus Qs TeKyero KOHTPoJIst
Texymuii KOHTPOJIb MPOBOAMTCS IO TEMaM B COOTBETCTBHH C paboucit
nporpammoit yueonoi aucrumumasl EH.02 dusuka.

3aIlaHI/I$I AJI1 IPOBCACHUS TCKYIICTO KOHTPOJIA IIPUJIAraroTCs B HpI/IJ'IO)KeHI/II/I
A.

3.23anaHus 1JIA NPOMEKYTOUHOM aTTeCTAIUM

B cooTBeTcTBUM ¢ y4eOHBIM I1aHOM 1O crienuanbHocTy 11.02.16 MonTax,
TEXHUYECKOE OOCITYKMBAaHUE U PEMOHT JIEKTPOHHBIX NPHUOOPOB M YCTPOMCTB MO
yueOHort  gucrmmuimHe  EH.02  ®usuka  npeaycMOTpeHO — TIPOBENICHHUE
mudpepeHInpoBaHHOTO 3a4ETa.

JudpdepenunpoBanublii  3au€T B coorBeTcTBUM ¢ HactosumMm KOC
npoBoAUTCA B (hopme ompoca.

3agaHus 1151 TPOBEACHUS POMEKYTOUHOM aTTECTAlUU MPUIIAraroTCsl.
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4 YcaoBusl NpoBeeHUS MIPOMEKYTOUHOM aTTeCTAIMU
KonudecTBo BONpOCOB 7151 aTTeCTyomuxcs - 99.
Bpems BeinonHeHus 3aaanus - 60 MuH.
O6opynoBaHue: 61aHKU OOKYMEHMOS.

PesyabTaTnl Kpurtepuu oneHku MeToabl OLIEHKH
00y4eHus
3Hanud: - [IpaBUIBHOCTD TPAKTOBKHM U | - YCTHBIN OIIPOC MO
-(pyHIaMEeHTAIbHbBIE 000CHOBAaHHOCTH MPUMEPOB HA | TOYHOCTH (POPMYIIUPOBOK

3aKOHBI TIPUPOIBI U
OCHOBHBIE (pU3HUECKHE
3aKOHBI B 00J1aCTH
MEXaHUKH,
3JIEKTPUYECTBA U
MarHeTu3Ma, aTOMHOM
buzuku

MOATBEPKIACHUE 3aKOHOB
AIEKTPOMArHUTHOIO MOJI,
-TJTyOMHA TOHUMAHUS
MIPUMEHEHUS 3aKOHOB
TEPMOJUHAMHUKU,
AIEKTPUUYECKOTO U
MAarHUTHOTO MOJIEW B TEXHUKE

OCHOBHBIX 3aKOHOB U
bopmyn

- BBICTYIUJICHHE C
JOKJIaJITaMH |
COOOIICHUSIMU

- KOHTPOJIb BBITTOJTHCHUS
1abopaTopHBIX paboT

- JJoruuHOCTBH OOBSICHEHUS - nudpepeHIrpoBaHHbIN

KBaHTOBOW TEOPHUH CBETA, 3auer

CTPOEHHS aTOMa M aTOMHOTO

sqpa
Ymenusi: - MPABUWJILHOCTH PEIICHUS - TECTUPOBaHUE
-IIPUMEHSITh pacyeTHBIX 3a7a4 U - OILICHUBaHHE
bu3nUecKue 3aKOHbI BBITIOJTHCHUS BBITIOJTHCHHUS

JUTSL peLIeHUs
NIPaKTUYECKUX 3a]a4; -
IPOBOJIUTH (PU3UUECKUE
U3MEpPEHHUS,

- IPUMEHSATH METO/IbI
KOPPEKTHOW OLIEHKHU
MOTPELIHOCTEN TIPU
IPOBEICHUU
bu3nuecKoro
DKCIIEpUMEHTA

n1abopaTopHBIX paboT; -
KaueCTBEHHO PaCCUUTHIBATH
AIEKTPUYECKUE LIETIH;

- C YUYETOM IPaBUII
ITOJIb30BAThCS U3MEPUTEIBHON
anraparypou npu
UCCIIEIOBAHUU BIIUSTHUS U
B3aMMOJICUCTBUS
AIEKTPUUECKUX U MAarHUTHBIX
MOJIeH; - KAUECTBECHHO
CTpOUTH Tpaduku
(hHU3UIECKUX MPOIECCOB;

CaMOCTOSATENbHBIX PaboT
0 PEIIECHUIO 3a]1a4

- IPE/ICTaBIICHUE
pE3yJIbTaTOB C MOMOIIIBIO
Ta0UIL WK TpauKoB
IIpU PEIIeHUH 3a7a4;

- KOHTPOJIb BBITTOJIHEHUS
MPaKTUYECKUX paldoT;

- nuddepeHIpOBaHHBII
3ayeT
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5 Kpurepuu oueHUBaHMS I IPOMEKYTOUHOM aTTecTAlMU

YpoBeHb
y4eOHBIX
AOCTHIKEHU M

IToxka3zatenu OLICHKH PE3yJabTaTOB

«5» «oTIHIHOY»

0OyuJaroIuiics MOKa3bIBaET IITyO0KOE U MOJIHOE OBJIaICHUE
coAepKaHUEM ITporpaMmMHoOro marepuana mmo YII, B
COBEPILICHCTBE BJIAJICCT MOHATUMHBIM anmnapaToM U
JIEMOHCTPUPYET YMEHUE MTPUMEHATH TEOPUIO HA MTPAKTHUKE,
pelaTh pa3inyHble MPaKTHUYeCKUe U MpodecCruOHaIbHbIC
3aJlayu, BICKa3bIBaTh U 0OOCHOBBIBATH CBOM CY’KJ/ICHUS B
dbopme rpaMOTHOTO, JTJOTHYECKOTO OTBETA (YCTHOTO WU
MMCbMEHHOTI0), & TAKXKE BBICOKUU YPOBEHb OBJIAJICHHE
oOmMu U pohecCHOHATEHBIMU KOMIIETEHITUSIMU U
JEMOHCTPUPYET TOTOBHOCTD K NMPOGeCCHOHATBHON
JICSITETbHOCTH

«b» «xopoiio»

oOy4Jaronuiicss B 0JIHOM 00BbEME OCBOMII TPOTPAMMHBIM
Marepuan o YII, Bnageer moHITUHHBIM allapaToM, XOPOUIo
OpPUEHTHUPYETCS B U3y4aeMOM MaTepuae, 0CO3HaHHO
MIPUMEHSET 3HAHUS JIJIS PEIICHUS MPAKTHIECKUX 1
po(eCcCCUOHANIBHBIX 3a/1a4, TPAMOTHO HU3JIaraeT OTBET, HO
coziepkanue, popma oTBeTa (YCTHOTO WIJIM MUCHbMEHHOTO)
UMEIOT OTJENIbHBIE HETOUHOCTH, IEMOHCTPUPYET CPEIHUN
YPOBEHb OBJIaJICHUE OOITMMU U MPO(HeCCUOHATBHBIMU
KOMITETEHIIUSIMU ¥ TOTOBHOCTD K MPOGeCCHOHAITBHON
JeSITEIbHOCTH

«3» «y10BJIE€TBO-
PUTEIbLHO»

oOyyaronuiics oOHapy>KMBaeT 3HaHUE U NIOHUMAaHHE
OCHOBHBIX ITOJIOKEHUM ITPOTPaMMHOro Marepuaina o Y1, o
U3JIaraeT €ro HEMOJIHO, HETOCIIEI0BATENIbHO, JOITYCKAeT
HETOYHOCTH B OTIPEACTICHUH MOHATHH, B MPUMEHEHUH 3HAHHMA
JUTS PEIICHUS TPAKTUYECKUX U MPOPECCHOHATBHBIX 3a/1a4, He
yMEET J0Ka3aTelbHO 00OCHOBATh CBOM CYKJEHUS, HO TIPU
3TOM JEMOHCTPUPYET HU3KHUI ypOBEHb OBJIAJICHUS OOIIUMU U
npohecCHOHATBbHBIMUA KOMIIETEHIIUSIMU U TOTOBHOCTD K
1po(hecCHOHATILHOM JesITEIbHOCTH

«2Q»
«HEYHIO0BJIETBO-
PUTEIbHO)

OOy4JaroIuiicss UMEET pa3pO3HEHHBIC, OECCHCTEMHBIC 3HAHMUS,
HE YMEET BBIJICIIATH TJIABHOE U BTOPOCTENIEHHOE, TOMYCKAET
OIMMOKHU B ONIPEACICHUH TTOHATHH, OSCIIOPSAI0YHO U
HEYBEPEHHO H3Jaraer nporpaMMHbIi Marepuan no YII, e
yMeeT IPUMCHSTh 3HAHUS JIJIS PEIICHUS MTPAKTUYECKUX U
npodeCCUOHANIBHBIX 3aJ1a4, HEe JIEMOHCTPUPYET OBJIAJICHUE
o0Mu 1 IPo(heCCHOHATEHBIMU KOMIIETEHITUSMHA U
TOTOBHOCTh K MPOGECCUOHAIBHON JIeITEIIbHOCTH
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MUHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA3OBAHNS POCCUMCKOM ®EIEPALIMNA

®EJIEPAJIPHOE T'OCYAAPCTBEHHOE bIOJDKETHOE OBPASOBATEJIBHOE
YYPEXJAEHUE BBICHIET'O OBPASOBAHUA «JIVTAHCKNUU T'OCYAAPCTBEHHbBIN
YHUBEPCUTET UMEHU BJIAIVUMUPA JAJIA»

KOJUIEJIZK CEBEPOJOHEILIKOI'O TEXHOJTOI'MYECKOI'O HHCTUTYTA
(puiman) PI'bOY BO «JIT'Y um. B. daas»

PACCMOTPEH U ITPUHSAT YTBEPXJIAIO
Ha 3aCelaHNH METOJMUYECKON KOMUCCUH 3am. qupexropa Komnemxa
Komnemxa CeBepoJOHEIIKOTO CeBepoI0HEIKOT0 TEXHOIOTHYECKOTO
TEXHOJIOTHYECKOTO MHCTUTYTA ((hrnan) uHctutyTa (unuan) PI'bOY BO
OI'BOY BO «Jlyranckoro rocy1apcTBEHHOIO «JIyranckoro rocy1apcTBEHHOTO
yHUBepcHuTeTa nMeHn Brnaanmupa [lans» yHuBepeuTeT@umMeRy Bragumupa Jlans»
[TpoTtokon ot « 13 » centsadps 2024 r. No 01 \ M‘ P.I1. ®unp
IIpengenarens KoMue€uu « 13 » _céHTﬂé/p;I_ 2024 1.

(/ NFz+ (“‘/lyé B.H. Jleckun

KOMILIEKT 3AJJAHUI

JJ1s1 IPOBeJleHN sl IPOMEKYTOUHOI aTTecTAlNU

B (popme Au(pdepeHpPpoBaAHHOIO 3a4ETa

no yueOHoi nucturinae _ EH.02 ®u3uka

o crenuaigpaoct  11.02.16 MoHTAaXK, TeXHHYECKOE OOCJAVKHBAHUE W PEMOHT
JEKTPOHHBIX NIPHOOPOB M YCTPOHCTB

dbopma oOyueHus ouHas

Kypc 2 Cemectp _2

[Ipenonasarenn P A.B. Cymen

CeBeposoHeIK
2024
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®EJIEPAJIBHOE TOCYJAPCTBEHHOE bIOJDKETHOE OBPASOBATEJIBHOE
YYPEXJAEHUE BBICHIET'O OBPASOBAHUA «JIVTAHCKHUU T'OCYAAPCTBEHHbBIN
YHUBEPCUTET UMEHU BJIAIUMUPA JAJIA»

KOJUIELK CEBEPOJOHELKOI'O TEXHOJIOI'MYECKOI'O HHCTUTYTA
(pusman) PI'bOY BO «JIT'Y um. B. danas»

VuyeOHas TUCHUITINHA EH.02 ®usuka

CrenuanbHOCTh 11.02.16 MoHTaK, TeXHHYECKOEe O0O0CIV;KMBAHHE W PEMOHT
3JIEKTPOHHBLIX IPHOOPOB M YCTPOICTB

®dopma 00yueHus oYyHas

Kypc 2. Cemectp _4

KoHTpoJbHbIe Bonpockl K AU GepeHuMPOBAHHOMY 3a4€TY.

1 ®usnyeckuii HIKCIEPUMEHT, (pU3HUECcKast MO/IENb, (PU3NIECKHE B3aUMOICHCTBHUS.
[TorpemHoCTH TP IKCIIEPUMEHTE.

MaremaTruecKkuil anmnapaTt Kak OCHOBA pelleHUs (PU3NYECKUX 3a/1ad.

XapaKTEepUCTUKA MEXAHUYECKOTO IBHIKEHUS.

3axkonbl HproToHA.

DneMEeHTHI TEOPUH IPABUTALMOHHOIO MOJIS.

OHeprus: KUHETUYecKas ¥ MOTEHIMaJIbHAas.

Pabora.

3aKOHBI COXPAHEHUS.

O© 00 NO O WD

Onexrpudeckoe noje. HanpshkeHHOCTh U moTeHuual. [IpuHIuI cyneprno3uimy.

10 I'paduueckoe npeacraBieHne 00 IEKTPUIECKOM IOJIE.

11 TIpoBOJHUKH U AUIIEKTPUKHU B SJIEKTPUUECKOM IIOJIE.

12 KonneHncarop. Tumnsl KOHIEHCATOB.

13 KoHaeHcaTOpHBIE ICTIH.

14 Bunbl 31eKTpUUECKUX LIETIEH.

15 3akon OMa 1151 HOTHOM IIEMH.

16 Pacuets! moTpebIisieMoii MOITHOCTH.

17 OGmiast xapaKTepuCTHKa MarHUTHOTO TOJISL.

18 MarHuTHbIe CBOMCTBA BEILIECTBA.

19 Cas3b MeX1y JEKTPUUYECKUM M MATHUTHBIM TOJIEM.

20 SIBnenue 31MeKTpPOMAarHUTHON MHIYKIMU. 3akoH Dapayes.

21 NanyktuBHOCTh. CaMOMHIYKIIHS.

22 KoiebaTenbHbIe MTPOIECCHI.

23 EnuHbIi MaTeMaTHYECKUH anmapar pa3IudHbIX (HU3HUECKUX TIPOIECCOB.

24 TapMOHWYECKHE OCIIILISTOPHI.

25 CrnoxeHre TapMOHUYECKUX KOJIeOaHHH.

26 Pe3onaHc, XapaKTepUCTUKU PE30HAHCA U €r0 MPAKTHYECKOE UCTIOIb30BAHUE.

27 BonnoBoi npouecc. Pacnpoctpanenue konedanuii. OCHOBHbIE TIOHSATHS BOJIHOBOT'O
JIBYDKEHUS.

28 3BYKOBBIE BOJIHBI, X XapaKTEPUCTUKA, pACIIPOCTPAHEHHE B PA3IUYHBIX CPEIaXx.

29 T'unpoakycTHKa.
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30 OrtpakeHue 1 MOTJIOIIEHHE 3BYKOBBIX BOJTH. D dekT Jlomnepa B akyCTHKE.

31 3ByKOIOIIOIIEHUE U 3BYKOU3OJIALIMSL.

32 Ilpupoja akycTHUecKoro pe3oHaHca. IIppuurHbl BOBHUKHOBEHUS SIBJICHUS.

33 Pe3onaropsl. Vicnionp3oBaHue sIBICHUS B HAYKe U TEXHUKE. AKYCTHYECKHIA Pe30HAHC.

34 T'apmoHnYeckue KojiebaHusi B OTKPBHITOM M 3aKPBITOM KOJe0aTeIbHOM KOHTYpax.

35 VYcioBus U XapaKTEepUCTUKH PE30HAHCA B IIETIH IEPEMEHHOTO TOKa.

36 AHaNOrus MEXaHHMYECKUX U 3JICKTPOMATHUTHBIX KOJIeOaHMIA.

37 IlpumeHeHHe KonebaTeabHOIo KOHTYpa B paluOTEXHUKE.

38 PacnpocTpaHeHune 3JeKTpOMarHUTHBIX BOJIH. Teopus Makcesia.

39 DkcrnepuMeHTaIbHOE MOIYyYEHHE 3JIEKTPOMAarHUTHHIX BoJH. OnblThl ['epiia.

40 TIpakTHuyecKoe UCIOJIb30BaHUE FIEKTPOMArHUTHBIX BOJIH.

41 OcoOGeHHOCTH pacpOCTPAHEHNUS ANEKTPOMArHUTHBIX BOJIH B IIPOCTPAHCTBE.

42 AHTCHHEI.

43 Illkana 37€eKTPOMarHUTHBIX BOJIH.

44 Caer Kak BOJHA.

45 DneMeHThl FeOMETPUUECKON U 3JIEKTPOHHOM ONTHKHU.

46 Tlomstpu30oBaHHBIN CBET.

47 CseroBojpl. [lepenaya nHpopMaMOHHO-CBETOBBIX CUTHAJIOB IO CBETOBOJIAM.

48 KsanrtoBas npupojia u3iryuyeHus u noryomeHus ceeta. [loctynarsl bopa.

49 CrekTpasbHbIi aHATU3.

50 OnTHueckue KBaHTOBBIC T€HEPATOPHI.

51 TlpuHuunsl pabOTHl COBPEMEHHBIX JIa3€PHBIX YCTPOUCTB.

52 OCHOBBI TEOPHH MTPOBOTUMOCTH.

53 Paznuunbie BuabI HOcHTENeH 3apsoB. CBOMCTBA AIIEKTPOHOB B KPUCTATHIECKUX
IPOBOJHHUKAX U MOJYIPOBOAHUKAX.

54 TloHsTHE O 30HHOM TEOPHH.

55 CobcTBeHHas ¥ MPUMECHAst IPOBOIUMOCTD MOIYIPOBOAHUKOB.

56 CoiicTBa p-n mepexoa.

57 TlpuHuunsl pabOTHI TOTYTIPOBOJHUKOBBIX YCTPOUCTB (IMOA0B, TPAH3UCTOPOB).

58 BonbramnepHbie XapaKTePUCTUKU TOTYITPOBOIHHKOBOTO INO/IA.

59 MHoroo0Opa3ue pu3ndecKux Teopuii - ocHOBa (hopMupoBaHus PU3HMUECKON KapTHHBI
Mupa.

IIpenonaBareins 2 A.B. Cymen
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[Tpunoxenue A
KoMmieKT onieHOYHBIX CPeACTB AJIfl TeKylleil aTTecTauuu

1 IIpakTnueckue 3aaanus (I13)

Bapuanr 1
1. B audTe ycTaHOBIECH IMHAMOMETP, HA KOTOPOM MOABEIICHO TE0 Maccoil 1 Kr.

Y10 NOKaXKeT AUHAMOMETD, €CIH: TU(T IIOJHAMAETCI BBEPX C yCKOPEHUEM 5 M/c?;
2 Ecnu pactaruBath npyxuny cwiod 120H, ona yanunseTcs: Ha 4cM.
Onpenenure KECTKOCTh MPYKUHBI.

3 Ilo cxeme, n300pakeHHON Ha PUC., OMPENETUTE TOKA3aHUs aMIIepMETpa U
oO111ee CONPOTUBIIEHUE B JIEKTPUIECKOH 1iemnu, eciiid R1 =5 OMm, R2 =3 Om.

Teno maccoit0.05 kr narpeBaercst Ha 200°C npu cooOuieHuu emy 3,8 kJx
TEIUIOTHI. M3 Kakoro BEIIECTBA U3TOTOBIIEHO TEJO?

10B

R1 R2

1@

5. KakoBo 3HaueHue TtemmepaTypbl mo Iikaine Llenbcusi, cOOTBETCTBYIOLIEE
abcomoTHoM Temneparype 10 K?

6. Ompenenure comnpoTUBIeHHE TejerpadgHoro mpoBoga Mexay HOxHO-
CaxanunckoMm u Tomapu. Eciin paccrosiune mexay ropojgamu 180 kM, a mpoBoja
CHENaHbl U3 JKEIE3HOM IIPOBOJOKU IUIOMAALI0 IONEPEYHOro cedeHus 12mm?
(ynensHOe conpoTtuieHre npoBogHuka=0,1 OM*mm2/m).

7. CKoJNbKO MOJIEKYJ coaepkuTcs B raze npu aasiaeHuu 150 klla u remneparype
29°C? (k=1,3840 2 JIx/K)

Bapuanr 2
1. B nudre ycTaHOBIEH TMHAMOMETP, HA KOTOPOM IMOABEIIEHO TEJI0 Maccoi | Kr.

YTo moKaKeT AUHAMOMETP, €CIIM IU(T OITyCKAETCS BHA3 C YCKOPEHHEM 5 M/c??

2. OmpenenuTe CHITy YIIPYTOCTH, BO3HUKAIOIIYIO NP AchOPMAIIMH MPYKHHBI, C
»ectkocThio 100H/M, eciu oHa yisTMHAIACH HA SCM.

3. Tlo cxeme, M300pa)keHHOW HA PHUC., PACCUUTANTE HAMPSOKEHUE HA KOHIAX
KQKJIOTO MPOBOAHUKA U MOKa3aHus amriepmeTpoB A2u A, ecnu R1=20 Om, R2=30

Owm. RrR1 O,15A
T

: (D)

— Y
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4. CxkonbKko BOJbI (Kr) MOXHO HarpeTh oT 20°C 10 kuneHus1, cooomus er 84 kJx
TEIJIOTHI?

5 Ha pucyHke noka3aHa 4acTh IIKaJIbl KOMHaTHOTO TepMomMerpa. Ornpenenure
aOCOJIIOTHYIO TEMIIEPATYPy BO3A4yXa B KOMHATE.

(II N
\

=3 o
)M ]

10

6. Harpetslit kameHs Maccoit 5 kr. Oxyaxmaschk B BoAe Ha 1 rpagyc, mepeaaeTt eu
2,1 x/I>x sHeprun. Yemy paBHa yeibHAs TEMJIOEMKOCTh KAMHS

7. Omnpenenute CPeAHIO KUHETUYECKYIO SHEPTUIO MOJIEKYJIBI OJJTHOATOMHOI'O Ta3a
Y KOHIIEHTpAIuio MoJeKyJ rmpu temreparype 290 K n nasnenun 0,8 MIIa.
(k=1,38402 JIsk/K)

Bapuanr 3

1. Ha gne maxTHOM KieTH aexuT rpy3 maccoit 100kr. KakoB Oyer Bec rpysa, eciiu
KJIETh TIOJHUMAETCS BBEPX C yckopenueM 0,3 m/c??

2. Ha ckonbpko yaimuHUTCS phiOboIoBHas Jiecka xEcTkocThio 0,5 H/M npu noaHsTHH
BEPTUKAIILHO BBEPX pbIObI Maccoit 200rpamm?

3. Tlo cxeme, M300pakeHHON Ha pPHIC., OMPEACITUTE TMOKa3aHUSI aMIIepMETpa H
conpotupieHue Rz, ecau Ri=4 Owm.

R1 R2

8B 1B

4. Kakoe KOJIM4eCTBO TEeTUIOThI HEOOX0IMMO, YTOOBI U30 JIbJIa MACCOU 2KT, B3ITOTO
npu temneparype -10°C, nomyuurs nap npu 1000C?

5. Temmepatypa KurmeHHsl a30Ta MO aOCOJNIOTHOW mikane Temmepatyp KembpBuHa
coctaBisier 77 K. Uemy paBHa 3Ta TemrepaTtypa no mkanie Llenbcus?

6. Kakoe xonmuecTBO TETUIOTHI BBIJEISETCS B PEOCTATE, COMPOTUBICHUE KOTOPOTO
6 Om, ecnu 3a 5 MUH Yepe3 HEero MpoIIEN AMeKTpuuecKkuil 3aps, paBabiii 600 Kn?
7. KakoBa Temrmepatypa rasza npu gasjieHun 414 [1a u koHIEHTpauu MoJIeKy 1
*10%m 3 (k=1,384023 J1:x/K)?
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Ne Bompoca [IpaBunbHBIE BAPUAHTHI OTBETOB
| BapuanT 2 BapuaHT 3 BapuaHT
1 I5H 5H 1030H
2 3000H/m S0H 4m
3 R=8 Om U2=U1=3 I=11=12=2A
I=1li=12=1,25 A I, =0.1A R2=1A
4 380 Ix* kr/°C 17.5kr 462000 1x=462x]1x
5 -263 0C 291K -186°C
6 15000Mm 420 x/xr°C 7200]1x
7 360*10%3m3 600,3*102%[Tx 300K
50,025*10%m3
2 TecToBBIE 321aHUS
Bapuanm 1
1. 11l 3axon HeloTona popmystupyercs Tak:

A. Teno ABMXKETCS PAaBHOMEPHO U MPSIMOJIUHENHO (MM IOKOUTCS ), €CIIU Ha HETO
HE JIEUCTBYIOT IpyTHUe Tela (MU IeUCTBUE APYTUX TEJl CKOMIIEHCHPOBAHO).

b. Cuna ynpyroctu, BO3HHKaroLIas pu Aedopmanuu Tena, npsamo
IPONOPILUOHATIbHA BEJINYMHE a0COIIOTHOTO YAJIMHEHUSI.

B. JlericTBue paBHO IPOTUBOJAECHUCTBHUIO.

I'. Tena nelcTBYIOT IPYT HA APYyTa CUIIAMHU PABHBIMH 110 A0OCOJIIOTHOMY 3HAYEHUIO,
HaIlpaBJIEHHBIMH BJIOJIb OJJHOM MPAMON U IPOTHUBOIIOJIOKHBIMU 10 HAIIPABJIEHUIO.
2. Yemy npuMepHO PaBHa CHJIA TSIZKECTH, IelCTBYIOIIAs HA MY Maccoii
0,5kr?

A.5H.

b. 0,5 H.

B. 50 H.

3. Kakymw maccy rpy3a Hy»KHO NOJHSATH Ha BBICOTY 2 M, UTOOBI OH 00J1a/1aJ1
yHepruei 62500 I:x?

A. 3000 Ix.

b. 4125 JIx.

B. 3125 JIx.

I'. 150 JIx.

4. Cosepuiaercs Jiu padoTa U ecJid 13, TO, KAKOI0 3HaKa?

Ipumep: Kuury maccoii 400 r nogHMIMAKOT HA BbICOTY 1 M;

A.A>0.

b. A<O.

B.A=0.

5. B kakux eqnnnunax B CHU uzmepsiercss ko3gppuumneHT ynpyrocru rejaa?
A. H/xwm.

b. lun/cm.
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B. H/wm.

I'. JTun/cm.

J. H*m.

6. 3HaueHMe TeMmepaTypsbl o mkaje KejibBruHa onpenesnsiercs no popmy.ie.
A. T=1-273.

oW
[
~t
+
N
\l
w

7. SIBJIeHMe MPOHMKHOBEHUS MOJIEKYJI OJTHOTO BellleCTBA B
MEKMOJIEKYJISIPHOE POCTPAHCTBO PYTroro Ha3bIBAeTCs

A. KoHBekIus.

b. dedbopmarius.

B. dudpakuus.

I'. Judbdysus.

8. Ykaxure nmapy BelecTB, CKOPOcTh TU(PY3UH KOTOPHIX HANOOJIBIIAS ITPH
MPOYUX PABHBIX YCJIOBHAX:

A. PacTBOp MegHOTO Kynopoca u Boja.

b. [Tapsl 3¢pupa u BO3aYX.

B. CBuHIIOBast 1 MeaHasI TIJIACTUHBI.

I'. Boga u ciupr.

9. Koum4ecTBO TENJIOTHI, MOJYYeHHOE TEJIOM NPH HATPeBAHUH
paccunThiBaercs mo popmy.ie...

A. Q=cm(t2-11).

b. Q=gm.

B. m=p-V.

10. DieKTpUYECKUM TOKOM HA3bIBAETCH...

A. TertoBoe JBUKEHHUE MOJIEKYJ BEIIECTBA.

b. XaoTnuHO€ NBUKEHUE DIEKTPOHOB.

B. YnopsnoueHHOe 1BUKEHHUE 3apSKEHHBIX YACTHLI.

I'. becnopsimoyHOE ABUKEHUE HOHOB.

J. Cpeau 0TBETOB HET MPABUIIBHOTO.

11. Kakas ¢popmy.ia Bbipaxkaet 3akoH OMa 1J1s1 yyacTka uenu?
A. 1=g/t.

b. A=IULt.

B. P=IU.

I'. I=U/R.

. R=pl/S.

12. ConpoTtuBJjieHHe NPOBOJIHUKA 3aBUCHT OT.

A. CuIibl TOKa B MMPOBOTHUKE.

b. HanpsikeHus Ha KOHIIaX TPOBOJHUKA.

B. Ot maTepuana, ©3 KOTOPOro U3rOTOBJIEH MTPOBOJAHUK, OT €r0 JUIMHBI U MIOMIATU
MONEPEYHOr0 CEYEHUSI.

I'. TosnbKO OT €ro AJIUHEI.

. Tosbko OT ITonIaAn NOMEPEYHOrO CEUCHMUS.
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13. HanpsizkeHue HA y4acTKe MOKHO U3MEPHUTh.
A. BoapTmeTpom.

b. AMniepmerpom.

B. Ommerpom.

I'. ApeomeTpom.

14. SIBjeHue BHIPbIBAHMS 3JIEKTPOHOB U3 BellleCTBA MO/l 1eHCTBUEM CBeTa
HA3bIBAIOT:

A. ®OTOCUHTE30M.

b. Y napHoi nonuzanuen.

B. ®otorpdexrom.

I'. Dnexrpuzanuen.

15. Kakoii 3HaKk uMeeT 3apsiji aTOMHOTO siApa?
A. ITonoXuTeNnbHBIM.

b. OTpunarenbHbIi.

B. 3apsin paBeH HyIO.

I'. V pa3HbIX snep pa3auyHbIN.

Bapuanm 2
1. ®opmyaa, Beipaxkawmas |l 3akon Herotona?
A.P=ma b.a=F/m BF=uN . I' =Gmim2/R2
2. Tlo kaxoii popmysie onpenessstoT CHITy TSHKECTH?
A. mg.
b. k Al
B. vt.

3. Teao maccoii 500 r cB000HO MajgaeT ¢ HEKOTOPOH BBICOTHI. B MoMeHT
najieHusi Ha 3eMJI0 ero KuHerudeckasi JHeprusi paBHa 100 k. C kakoii
CKOPOCTHIO yNAJIO TeJio?

A. 400 Ix.

b. 20 JIx.

B. 45 JIx.

I'. 300 JIx.

4. Cosepuiaercs i padoTa v ecJiM 1a, TO KAKOro 3Haka?

IIpumep: I'mpst yacos Becut 5 H u onyckaercsa Ha 120 cm;

A.A>0.

b. A<O.

B. A =0.

5. BeJu4yuHYy paBHYIO NPOU3BEAEHUIO MACCHI TOUYKH HA €€ CKOPOCTh
Ha3bIBAIOT:

A. UMnyJibCOM CHIIBL.

b. PaGoToii cuitbl TSXKECTH.

B. Imnynscom MaTepuaabHON TOUKHU.

I'. Cunoii Tpenus.



16

6. Kro BnepBble yoeauics B CylleCTBOBAHNU Xa0THYECKOT0 IBHKEHHUS
MOJIEKYJI?

A. @.Ileppen.

b. P.bpoyH.

B. A.DitH1TeH.

I'. J.bonpuman.

7. Yemy paBHO umcJi0 ABoragpo?

A. 6 * 10* mouns.

B. 6 * 10% mous.

B. 6 *10% mouns-1.

I'. 6 * 102 mons-L.

8. 3nayenue Temmnepatypsbl no mkaje Lleascus, coorBeTcTBYIOIIEE
a0cooTHoi Temnepartype 10 K, paBHo:

A..

b.-.
B.--.
I..
9. HN3meHeHMe TeMmepaTypbl 0003HAYAETCH ...

A. At=t2-t1.

b. At= Q/cm.

B. At=t2+ti.

I. At=t2/t1,

10. Kakasi u3 popmyJ1 BeipaxaeTt 3akoH Oma /1151 noJiHoM nenu?

A. Q=IUt.

b. I=U/R.

B. E=A/Q.

I'. P=IU.

. I=E/(R + 7).

11. Coraacho 3akony /IxoyJs - JleHna, K0JIu4eCTBO TeNJIOThI, BblAesieMoe
MPOBOAHMKOM C TOKOM NPONOPLUHOHAIBHO.

A. cuje Toka, CONPOTUBIICHUIO, BPEMEHH.

b. kBagpaty cuibl TOKa, COMPOTUBIICHUIO U BPEMEHHU.

B. kBagpaty HanpspKeHMsl, CONPOTUBIICHUIO U BPEMEHH.

I'. kBagpaTy CONMpPOTUBIEHUS, CUIIE TOKAa U BPEMEHHU.

J1. HanpsDKEeHUI0, KBaJpaTy CONPOTUBIICHUS U BPEMEHHU.

12. Cuany ToKa Ha y4yacTKe el U3MepsIoT.

A. AMIIEpMETPOM.

b. BoisT™MeTpoM.

B. OmmeTrpom.

I'. ManomeTpom.

. InaamomMeTpom.

13. KakoBo HampsizkeHHe HA YYacTKe elHu MOCTOSIHHOI0 TOKA ¢

3JIeKTPUYECKUM conpoTuBjeHneM 2 Om u npu cujie Toka 4 A?
A.2B.



17

b. 0,5 B.

B. 8 B.

I'.1B.

1.4 B.

14. JHeprus ¢porToHa onpeneasercs Gopmy.ioii:

hv E
A. ¢ B.hv B.hi T.4 JlLhc

15. Ilepsnlii moctyaat bopa umeer cienywinyo (popMyJTUpoOBKY:

A. B aToMe 2JIeKTPOHBI ABMKYTCS IO KPYTOBBIM OPOUTAM U U3MYYaIOT IPU ATOM
AJIEKTPOMArHUTHBIC BOJIHBI.

b. AToM MOXeT Hax0JIUThCS TOJIBKO B OJTHOM U3 CTAllUOHAPHBIX COCTOSIHUM; B
CTAI[MOHAPHBIX COCTOSIHUSX aTOMBI U3JTy4aloT 3JI€KTPOMArHUTHBIE BOJIHBI.

B. ATOM MOXXET HaXOJIUTHCS TOJIBKO B OJTHOM U3 CTAllUOHAPHBIX COCTOSIHUM; B
CTAITMOHAPHBIX COCTOSTHUSAX aTOMbI HE M3JTy4YalOT AJIEKTPOMArHUTHBIC BOJTHBI.

I'. ITpu mepexoie U3 OAHOTO CTAIMOHAPHOTO COCTOSIHUS B IPYrO€ aTOM MOTJIOIIaeT
WM M3JTy4aeT KBaHT DJICKTPOMArHUTHOTO U3ITyYCHHUS.

Bapuanm 3
1. Cuja, BO3HHUKAIOIIAs B pe3yJbTaTe AedopMaiun Tejia 1 HANPaBJeHHasi B

CTOPOHY, IPOTHUBOIOJIOKHYIO NepeMelleHNI0 YACTHII TeJia, HA3bIBAETCH:
A. CWJION yIIpyroCTH.

b. cunoit TskecTH.

B. Becom tena.

2. YenoBek, Macca koToporo 80 Kr, 1ep:KUT Ha MIeyax Memok maccoi 10 kr.
C kakoil cuJ10M JaBUT YeJI0BEK Ha 3eMJII0?

A. 800H.

b. 700H.

B. 900 H.

3. Onpeneante KHHETHYECKYIO YJHEPIruI0 Tejia maccoii 200r, koTopoe
JABHKETCS €O CKOPOCTHIO 72M/c.

A.5184 [Ix.

b. 5000 Ix.

B. 5185 H.

I'. 5184 H.

4. Coepuaercs Ju padoTa U e€CJIU 13, TO KAKOI0 3HaAKa?

IMpumep: I'py3 maccoii 120 kr noguuMaroT Ha BbicoTy 50 cM;
A.A>0.

b. A<O.

B.A=0.

5. Cua TAroTeHus - 3To cuJjia 00ycJ0BIeHHAS:

A. I'paBUTallMOHHBIM B3aUMOJECHCTBUEM.

b. DnekTpoMarHuTHBIM B3aUMOJECHCTBUEM.

B. U rpaBuTalimoHHbIM, U 3JIEKTPOMArHUTHBIM B3aUMOJECHCTBUEM.
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6. Uemy paBHa nocrosinHasi boabumana?

A. 1,3 * 10 xr/moub.

b. 1,38 *10% K/[Ix.

B. 1,38 * 10-% Ix/K.

. 1,3 * 10-* momw/xr.

7. Kak Ha3bIBaIOTCH SIBJICHHS, 00YCJIOBJIeHHbIE U3MEHEHUEM TeMIlepPaTyphbl
Teaa?

A. Dnektpuyeckue.

b. Tennosele.

B. MarautHsie.

I'. MexaHnueckue.

8. BpoyHOBCKHMM JBH:KEHHEM Ha3bIBAETCS

A. ynopsiIOUE€HHOE IBMYKCHHE CIIOEB KUIAKOCTH (WJTU Ta3a).

b. ynopsinoueHHOe ABUKEHNE TBEPABIX YACTHULl BELIECTBA, B3BECIIICHHBIX B
KUIKOCTH (UK Tase).

B. KOHBEKIIMOHHOE JIBUKEHUE CIIOEB KUIKOCTH IIPU €€ HarPEBaHUU.

I'. xaoTueckoe NBUKEHUE TBEPABIX YACTULl BEIIECTBA, B3BELICHHBIX B KUJIKOCTU
(unu raze).

9. ¥YaeabHas TeII0EMKOCTh BellleCTBA 0003HAYAETCH...

A.c.

b. A.
B.q.
I'. Q.

10. Kakyio MonrHocTh moTpedJisieT Jammna conporuBjenueMm 10 Om,
BKJIOYEHHAs B ceTh Hanps:keHuem 220 B?

A. 4840 Br.

b. 2420 Br.

B. 110 Br.

I'. 2200 Br.

. 22 Br.

11. ComnpoTuBJ/ieHHe ABYX MOC/I€A0BATEIbHO COeTUHEHHBIX MPOBOIHUKOB
PaBHO...

A. COIPOTUBIICHUIO OJTHOTO U3 HUX.

b. cymme ux conpoTUBIECHUM.

I'. pazHOCTH UX CONIPOTUBIICHUM.

J. mpou3BeIEHNIO COIPOTUBIIEHUM.

E. cpeny oTBETOB HET MPABUIIBLHOTO.

12. MomHOCTHh TOKAa B pe3UCTOPe paccUUThIBaeTcsi o gopmyiie:

A. A=Pt.

b. P=IU.

B. R=pl/S.

I'. S=nd2/4.
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13. PaGoty ToKa 3a J11000i MPOMeKYTOK BpeMeHH PAcCUYMTHIBAETCS 10
dbopmye:

A. R=pl/S.

b. P=IU.

B. A=Pt.

I'. S=nd2/4.

14. MakcuMajibHasi KHHETHYECKAs JHEPrus 3JIeKTPOHOB, BbLJIETEBIINX NIPH
OCBellleHNH MOBEPXHOCTH METAJLJIA, 3AaBUCHUT OT:

A. IHTEHCUBHOCTH CBETA.

b. PaGoThl BbIX0/1a 3JIEKTPOHA.

B. PaOoThI BEIXOJa U 4aCTOTHI CBETA.

I'. YacToThI CBeTA.

15. PaguoakTUBHBIN pacnaj, 3TO ...

A. Pacmag aroMoB pajMOaKTUBHBIX BEIIECTB, B pe3yibrare G-, B - wim 7y -
V3JIy4YCHUH.

b. Pacnag aToMOB paJIMOAKTUBHBIX BEIIECTB, B PE3YJIbTATE a- U3TYyUYCHUH.

B. Pacniag aToMOB paMOaKTUBHBIX BEIICCTB, B PE3YJIbTATE B- U Y - U3IIyUCHUH.

I'. Camompoun3BOJIBHBIN paciiaj aTOMOB PaAMOAKTUBHBIX BEIIECTB U UX 13.

Ne [IpaBriIbHBIE BApUAHTBI OTBETOB
BOIIpOCa 1 BapuanT 2 BapUaHT 3 BapuaHt
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