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BCEPOCCHMCKAS IIPOBEPOYHASI PABOTA

OU3NKA

11 KJIACC

Bapuaur 2

NHCcTpyKIUS 0 BBINOJTHEHUIO PA0OThI

[IpoBepounas pabota BKiIrO4aeT B cedst 18 3amanuii. Ha BeimonHeHne paboTel o (hu3mke
orBoguTcs 1 wac 30 munyT (90 MUHYT).

OdopmasiiTe OTBETHI B TEKCT€ PabOTHI COIVIACHO WMHCTPYKLUMAM K 3agaHusiM. B ciyuae
3aMMCH HEBEPHOT'O OTBETA 3aYEPKHUTE €r0 U 3alUIINTE PSOM HOBBIM.

[Tpu BBITTONTHEHUH PAOOTHI Pa3peIIaeTCs HCIOIB30BaTh KAJBKYJISATOD U JIMHEHKY.

[Ipu BbIMONHEHMM 3a7aHUil Bbl MoOXeTe HMCMOJIb30BaTh YEPHOBUK. 3alHCH B YEPHOBHKE
MIPOBEPATHCS M OIICHUBATHCS HE Oy IyT.

CoBeTyeM BBINONHATH 33/laHUSI B TOM TOpsZKE, B KOTOPOM OHHU JaHbl. [ljis 3KOHOMMHU
BPEMEHHU TPONyCKaiiTe 3aJaHue, KOTOpOoe He YyAa&Tcsl BBIMONHHUTH Ccpa3dy, W MEPEexXOIuTe
K cienyromemy. Ecau mocne BbiosHeHHs Bcell paboThl y Bac ocranercst Bpems, Bbl cmoxere
BEPHYTHCA K MPOMYIICHHBIM 33JJaHUSIM.

bannel, momyuyeHHble Bamu 3a BbINONHEHHBIE 3agaHus, cymmupyrorcs. Iloctapaiitech
BBITOJIHUTH KaK MO>KHO OOJIbIIIe 3aJaHNi 1 HaObpaTh HanOoJIbIIee KOJINIECTBO OAIOB.

Kenaem ycnexa!
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Hwxe npuBeleHbl CIpaBOYHBIC JaHHBIC, KOTOPhIE MOTYT ITOHAJIOOMTHCS Bam mMpu BBIMOJTHEHUU
paboTHI.

Z[CCHTI/I'{HLIC MPUCTABKU

Haumeno- | O6Go3nauenue | MHoxutenb | Haumeno- | O0o3HaueHue | MHOXHTEIb
BaHHUC BaHUE
rura I 10° CaHTH c 1072
Mera M 10° MUJUIH M 107
KWJIO K 10° MHKPO MK 10°
TEeKTO r 10 HAHO H 107
ey I 107! MHUKO o 1072
Koncmanmeut
yCKOpeHue cBOOOIHOTO Ma/ieHus Ha 3eMiie g=10wm/c
TpaBUTAIIMOHHAS MOCTOSTHHAS G=6,7 10" H-m%/xr?
YHUBEpCaabHas ra3oBas IOCTOSTHHAS R =18,31 JIx/(monb-K)
CKOpOCTb CBETa B BaKyyMe c=310* m/c
K02(ppHIIMEHT MPONOPIMOHATFHOCTH B 3akoHe Kynona k=9-10° H-mM*/Kn*
MOJYJIb 3apsijia DJIEKTPOHA 19
(371eMeHTapHBIN AIEKTPUYECKUH 3apsia) e=1,6-10""Kx
nocrosinHas Ilmanka h=26,6 107 Jx-c
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[IpounTaiiTe nepeyeHp NOHATHH, C KOTOPBIMU BBl BCTpedanuch B Kypce GU3UKU:

GUOUMDBLIL céem, NepU0O nNOJypacnada, paouoeoiHsl, y0eabHas menjaioémMKoCms,
INEKMPOEMKOCb, UOEAIbHbLIL 243, YIbmPaduoiemogoe usnyieHue.

BreimenuTe cpeny 3THX MOHATHH JABE TPYNIBI 10 BhIOpaHHOMY Bamu mpusHaky. B kaxmoi rpymnme
JOJDKHO OBITh HE MEHee JBYX IMOHATHH. 3amumure B TaOMUIly Ha3BaHUE KaXIOM TpyNmbl U
MIOHSTHSI, BXOJIAIIUE B 3Ty TPYIIITY.

Haszeanue rpynmnsl noHATHI Ilepedenn noHATHI

Bribepure ABa BEpHBIX YTBEPKACHUSA O (PU3NYECKHUX SIBJICHUAX, BEIIMUMHAX M 3aKOHOMEPHOCTSIX.
3anuIuTe B OTBETE UX HOMEpA.

1) Hwu ogHO Temo He MOXKET JBHUTAaThCsA B aTMochepe 3eMIId O CKOPOCThIO, MPEBBIIIAIOIICH
CKOPOCTB 3BYKa B BO3IyX€.

2) C poctoMm TemmepaTypbl CKOPOCTh TU(PQY3UH B KUAKOCTH PacTéT, a B TBEPABIX Telax
najaer.

3) Cuia Toka KOPOTKOTO 3aMbIKaHHs MPOU3BOJBHOIO MCTOYHHUKA IJIEKTPUYECKOW SHEPrHU
onpeaAcIsACTCA TOJBKO €0 BHYTPCHHUM COIIPOTUBJIICHUCM.

4) HabOmiogaemass paayra MOKET OBITh OOBSICHEHA Ha OCHOBE SBJICHHN IPEIOMJICHHS,
OTPAXKCHUSA U JUCIICPCUU CBCTA B MeJIbYaNIIMX Karsax BOJBI.

5) dorospdexr B MeTalutax MOKET BO3HHUKATh I0J BO3JACHCTBHEM BHIUMOIO W
yIBTPadUOIECTOBOTO U3ITYyUYCHHH.

OtBerT:

M4, HETIOBMKHO JISKABIIIHIA HA TIOTY aBTOOYCa, IBUXKYIIETOCS OTHOCUTEIIBHO 3EMIIH, TOKATHIICS
BHepéa TO XOIy [BW)KEHHUs aBToOyca. Kak mpu 3TOM uU3MEHWIach CKOPOCTh aBTOOyca
OTHOCUTENBHO 3eMitn?

OtBerT:

Ecnu Tom4éHblif Men pa3Meriate B BOJIE, TO YaCTHUIIBI MeJa OyAyT JOJT0 «BHCETH» B TOJIIE BOJBI,
He ocenas Ha THO. Kakoe siBieHue oObscHSIETCS ATOT (pakT?
Ortser:

BcraBbTe MMPOIMyIICHHOC CJIIOBO B TCKCT.

«HpI/I nonagaHvuy COJTHCYHOI'O CBCTA Ha KalllIM JOXKIA 06pa3yeTc;1 paayra. OT0 00BSICHIETCS TEM,
yTO OCJBI CBET COCTOHMT U3 9JICKTPOMAruuTHBIX BOJIH C pa3HbIMU JJIMHAMWU BOJIH, KOTOPBLIC
KalllIIMHA BOJBI I1IO-Pa3HOMY ».




KO/l
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VY HEKOTOPBIX HYKJIHIOB TSDKEIBIX METaUIOB HalmronaeTcs aib(a-paguoakTUBHOCTH. M3oTom
4
Bosb(pamM-180 ucneITEIBaET a-pacnaj, IpH KOTOPOM obpasyercs AApo renus , He u aapo apyroro

anementa X. Hcnone3dys ¢parment Ilepuonmueckoil cuctembl XuMU4eckux siaementoB [I.M.
MenpeneeBa, omnpenenute, Kakoi smeMeHT X oOpasyercs MpH o-pacmaje H30Tola Bojdbhpama.
HasBanue anemenTa X 3allUIINTE CIOBOM.

57 La* 72

138,91 178,49
JlauTaH Taduwui

Hf 73 Ta |74

180,948 183.85
TauTan Bonstpam

W75

188,2

Re |78, Os |77 Ir |78 , Pt

190,2 192,2 195,09

Peunii Ocmuit Hpuaui IIhatuHa

OtBerT:

Pri6onoB BbITAllTWJI HAAYBHYIO JIOAKY H3 BOAbBI U OCTAaBUJI e€ Ha 6epery noa naesimyuMy JiydaMu
COJIHIIA. Kak 3a MEPBLIC MUHYThHL Hpe6LIBaHI/I$[ JJOAKHU Ha 6epery N3MCHWJINCH INIOTHOCTH BO3JlyXa B
JIOAKE U BHYTPCHHSA S9HCPIUA I'a30B, BXOAANIUX B €ro cocraB? O0BEM JOAKH CYUHMTAaThb HCHU3MCHHBIM.

JInst kX101 BEJTMYMHBI ONPEICIIUTE COOTBETCTBYIOIIUN XapaKkTep U3MEHECHUS

1) yBenuumnach

2) YMCHBIIUIIACh

3) HEe U3MEHMIIACh

3anummre B TaOaMIy BHIOpaHHBIC HMUQPPHI I KoM (usmdeckoi BennduHbl. Lludpsl B oTBEeTE
MOTYT MOBTOPSTHCS.

ILli1oTHOCTH BO3AyXa BHyTpeHHsisi JHeprusi ra3oB
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Vuammecst W3ydalnd MNpPOTEKaHHE »DIICKTPHYECKOro TOKa B IENH, H300pakEHHOW Ha cxeme
(puc. 1). TlepenBurasi pplYaKOK PEOCTaTa, OHHM CIICAWIIN 32 U3MEHCHHUEM CHJIBI TOKa M MOCTPOUIIH
rpaduK 3aBUCMOCTH CHJIBI TOKa OT BpEeMEHH (puc. 2).

, LA

® 7 N
L 1

Puc. 1 Puc. 2

BriObepure aABa BEpHBIX YTBEPXKICHHS, COOTBETCTBYIOIIMX JaHHBIM rpaduka. 3anummre
B OTBETE UX HOMEDA.

1) B mporecce ombITa CHila TOKA B IIENH U3MEHSIIACH B Ipeaenax oT 3 10 6 A.

2) B npomexyTke BpeMeHH OT t» 710 t3 cCOmpoTHBIIEHNE peocTaTa 0CTaBaIOCh HEU3MEHHBIM.
3) B npomexytke Bpemenu ot O 10 t; pbluaXkok peocrara nmepeMeniaim BIpaso.

4) B mpomexyTKe BpeMeHH 0T t3 10 t4 ppIyaskoK peocTaTa mepeMelaiy BaeBo.

5) B npomexxyTke BpeMeHH OT tp 10 t3 HanpsHDKEHME Ha PE3UCTOPE YBEIUUMIIOCH B 2 pasa.

OtBerT:

@ Msank maccord 200 T M3 COCTOSIHUSI TIOKOSI TIaJIa€T BEPTHKAILHO BHU3 C BBICOTHI 5 M M mMeer
y oBepxHOCTU 3emMit ckopocTh 9 M/c. OTCKOYHMB OT OBEPXHOCTU 3EMITH CO CKOPOCThIO 8 M/c, MsTd
MOJTHSUICS HA BBICOTY 2,5 M. UeMy paBeH MOyJIb pabOThI CHJI COMPOTHBIICHHS TIPH IBUKCHUN M4
BBEpX?
3anummTe penieHrue u OTBET.

Pemenue:

OtBerT:
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C nomoIisi0 MEH3YpPKH U3Mepsiiii 00bEM Tema. [lorpenHocTs n3Mepenuii 00bEMa Tena paBHa IeHE

by

3anuimmuTe B OTBETE 00BEM Tena ¢ Y4ETOM MOTPEIIHOCTH U3MEPEHUH.

} 3
OTtBerT: cMm”.

@ K karyuike MHAYKTHBHOCTH MPUCOCIUHWIM amrepmerp. [Ipu BHECEHHH B KaTYIIKYy MOCTOSHHOTO
MarHuTa amIepMeTp IOKa3ajl BO3HMKHOBEHHE OJJIEKTPHUYECKOrO TOKa B IIEMM KaTYIIKH (CM.
PHCYHOK).

OtBerT:
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Ha pucyHnke mpencrtaBieHa yCTaHOBKa Uil M3y4yeHHs siBieHUs (QoTodddexra. MeTamummdyecKkyio
IUTACTHHY TIPHUKPEIUISIOT K 3JIEKTPOMETPY M 3apsDKAOT OTPUIATENFHO. DIEKTPOMETpP MOKa3bIBACT
3apsi1 IIAacTHHBL. IlmacTuHy ocBemaroT yibTpaduoJETOBBIM CBETOM U HAOMIONAIOT YMEHbBIICHHE
OTPHUIIATEIEHOTO 3apsga  9JIEKTpPOMeTpa. Tem  caMpiM  JEeMOHCTpHUpYeTCH, qTO
C TIOBEPXHOCTH TUTACTUHBI CBET BEIOUBACT JIEKTPOHHBI.

SR

§ - ==

\

Bam HeoOXoaMMO TMOKa3aTh, 4YTO O] JCHCTBHEM KBaHTOB CBETa W3 MeETalla BbLICTAIOT
OTpPHUIATEIIbHBIC YACTHUIIBI (JICKTPOHBI).
Nmeetcs crienyromiee 000pya0BaHHUE:

—  3JIGKTPOMETD;

— IUIACTUHBI U3 MEIIU U IIMHKA,

— 500HHUTOBAs NaJOYKa U MEX ISl COOOIICHHUS TIACTUHE OTPUIATEILHOTO 3apsia;

— CTEKJIIHHAs IaJ0dYKa M IEepPCTh JUIs COOOIICHHS ITACTHHE MOJIOKUTEIIFHOTO 3apsia;

— JlaMIia HaKaJUBaHUs U YJIbTpadHOIeTOBas JIaMIla Ha TO/ICTaBKaX.

B otBere:
1. OnummuTe 3KCepUMEHTATBHYI0 YCTAaHOBKY .
2. OnumuTe NopsSAOK IeHCTBUI MPU MPOBEACHUH UCCIICTIOBAHUS.

OtBerT:




OtBerT: A|b
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JUis Kaxaoro mnpumepa NpOsIBICHUS (U3UYECKOTO SBJIEHUS U3 MEPBOTO CTOJIONA Moadepute
COOTBETCTBYIOLIIEE Ha3BaHUE (PU3NYECKOIO SBJIEHHS U3 BTOPOTrO CTOJIOLA M 3aIUIIUTE B TaOJIUIY
BbIOpaHHBIE HUQPHI 10T COOTBETCTBYIOLIUMH OYKBaMHU.

TTPUMEPBI OU3BNYECKUE ABJIEHUA
A)  opuenTanus MarHUTHOM 1) »snexrpuzanus Tena npu TPEHUH
CTPEJIKU KOMITaca 2) »nexTpu3alus Tela yepes BIAUSHUE
b) mHakomneHHe >IEKTPHYECKOTO 3) HaMmarHMuMBaHHE BEIIECTBA B MATHUTHOM TIOJIE
3apsijia Ha Karuie BOJbI IpH e 4) BzaumoseiicTBHE MHOCTOSIHHOT'O MarHuTa
CBOOOIHOM nafeHnn C MarHUTHBIM OJIeM 3eMIIH
B BO3/yXe

Ilpouumaiime mexcm u evitnonnume 3aoanusn 14 u 15.

TyHHEJbHBIH MUKPOCKOI

TexHomorun, mnpegycMmaTpuBaronme paboTry ¢ oOBEeKTaMH  pa3MEpoM  MeHee
100 nHaHOMETpOB, HAa3bIBAIOTCS HAHOTEXHOJOrMM. Ha TakMX pacCTOSHUSAX HAYMHAIOT
MPOSIBIISITBCS KBAaHTOBBIE d(PQEKThl, U Kilaccudyeckas Qusuka mnepectaér pabotars. [lepBriMu
YCTPOHCTBaMH, C TIOMOIIbIO KOTOPBIX CTaJO BO3MOXKHBIM HaONIONaTh 3a HAHOOOBEKTAMHU U
NepeIBUraTh UX, CTaJIN CKaHUPYIOUIHE 30H0BbIE MUKPOCKOIIBI.

K oxHOli M3 rpynn CKaHUPYIOLIMX 30HJOBBIX MHKPOCKOIIOB OTHOCSTCSI CKaHUPYIOLIUE
TYHHEJIbHbIE MUKPOCKOIIbI, B KOTOPBIX HCIOJb3YyEeTCs] TaK Ha3blBa€MblH TYHHEIbHBIH 3 (EKT.
CyTb TyHHenpHOro 3(p(deKkTa COCTOMT B TOM, YTO JJIEKTPHUUECKUH TOK MEXIy OCTpOu
METAJITTNYECKON UTTION U MOBEPXHOCTHIO, PACTION0KEHHON HA pacCTOSIHUM OKOJIO 1 HM OT ocTpust
UTJIbl, HAYMHAET 3aBHCETh OT JTOrO PACCTOSHUS. YeM MEHbILE pacCTOSHHE, TeM OOJIbIIE TOK.
Ecnmu Mexay Wrioil U MmoBepXHOCTBIO MPHUKIAAsIBaTh HanpspkeHne 10 B, TO 3TOT TyHHENbHBIN
TOK MOxeT coctaBuTh OT 10 A o 10 HA. M3Mepsist 3TOT TOK M MOAJEPKHUBASI €O MOCTOSIHHBIM,
COXPAHSIIOT MOCTOSIHHBIM U PACCTOSIHUE MEXKIY WIJION U MOBEPXHOCTHIO. JTO MO3BOJISIET CTPOUTH
O00BEMHBIN TTPOPHIL MOBEPXHOCTH (CM. PUCYHOK). CKaHUPYIOUMA TYHHEIbHBIH MHKPOCKOII
MOJKET U3y4aTh TOJIbKO MOBEPXHOCTH METAJUIOB WU MOTYyPOBOIHUKOB.

PucyHok. Mrina ckaHUPYIOIIETO TYHHEIIBHOIO MUKPOCKOIIA HAXOAUTCS HAa IIOCTOSTHHOM
PacCTOSTHUU HaJ CIIOSIMA aTOMOB
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Paccrosnue MCKAY WTJION U IMMOBCPXHOCTHIO METaJlJZIa B TYHHCJIBHOM MHKPOCKOIIC YBCIMYUIIOCH.
Kaxk n3menuiace cuiia TYHHCJIBHOI'O TOKa?

OtBerT:

@ MOXHO 7 TIpY MOMOIIM TYHHEIHHOTO MHKPOCKOIA HMCCIEN0BATh MOBEPXHOCTH cTekia? OTBer
MIOSICHUTE.

OtBerT:

Ilpouumaitme mexcm u evitnoanume 3ao0anus 16, 17 u 18.

EcrecTBeHHBIN CIyTHUK 3eMJIn

JlyHa — eCTeCTBEHHBII CITyTHUK 3€MJIM, TEMHBIA U XOJIOIHBIN, U ¢ 3eMJIM BHUJIHA TOJBKO Ta
4yacTh TYHHOH MOBEPXHOCTH, KOoTopas ocBemieHa ConHiieM u oOpaieHa k 3emie. Benencreue aToro
BUJ JIyHBI HAa HEOE MEHSETCs, MPOUCXOIUT CMEHA JTYHHBIX (ha3.

JlyHa mpoxoauT cieayromie Gpa3bl OCBEIICHUS:

e HOBOJIYHHE — COCTOsIHME, Korna JlyHa HeBuHa,

e IepBas YETBEPTh — COCTOSIHUE, KOT/Ia MEPBBIA pa3 MOCJIE HOBOJIYHHUs OCBEIIEHA MOJIOBUHA
oOpaténHoi Kk 3emiie noBepxHocTH JIyHBI;

e MOJHOJYHHUE — COCTOSTHUE, KOT/Ia OCBEIIeHa Bes 0OpaliéHHas K 3emiie TOBepXHOCTh JIyHBI;

e IOCHEJHSAS YETBEPTb — COCTOSHHUE, KOI/a OCBELIEHa JApyras IOJOBHHA OOpalEéHHON
K 3emMJjie TOBEpXHOCTH JIyHBI.

Ha pucynke npencrasien kanenaaps HabmoaeHus ga3 JIynsl B Teuenue ssuaps 2015 .
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Bnusaue Jlynpl Ha 3emuit0o 3aMETHO B LEJIOM psAe NOPUPOIHBIX siBIeHH. Camoe
BIICUATJISIONIEE U3 HUX — 3TO COJIHEYHOE 3aTMeHue, koraa JlyHa 3akpeiBaer auck Connna. Ceituac
JOCTaTOYHO TPYAHO TPEACTaBUTh Ty OYpPIO SMOIMM, KOTOPYIO BBI3bIBI O3TOT (EHOMEH B
JOPEBHOCTH. Pe3ynbTaTomM NeHCTBUS CUJI IPABUTALMOHHOIO IIPUTSKEHUS JIyHBI SABIISIOTCS NPUIUBBI
1 oTuBbL. [Ipn4yéM mpuiMBEI BOSHUKAIOT HE TOJIbKO Ha 3emie. Hama manera Takum ke oOpa3oM

BO3JICUCTBYET Ha CIIyTHUK.

KO/l

Kakoii u3 BuioB 1-3 colHeYHOT0 3aTMEHHUSI COOTBETCTBYET BUy U3 30HBI B?

OrtBerT:

Macca Jlynsl npumepro B 81 pa3 mensbIe macchl 3emitu. 3eMis U JlyHa B3aMMOACHCTBYIOT CHIIAMH
BCEMHUPHOTo TsAroreHus. CpaBHUTE MOAYJb CHIIbI, AeHCTBYIoweld Ha JIyHy co cTOpoHBI 3emiiH, C
MOJyJIEM CHJIbI, IEUCTBYIOIIEH HAa 3eMJITI0 CO CTOPOHBI JIyHBI.

OtBerT:

[Mpoxoxaenue (TpaH3uT) MIaHeThl Mo aucKy COJHIIA — 3TO CPaBHHUTEIBHO pejkoe siBieHue. Jliis
Kakux miaHeT COJTHEYHOM CHCTEMBI MOXKHO HAOII0AaTh DTO SIBJICHUE, HaX0IICh Ha 3emMiie?

OtBeT:

10




