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Mporpamma paspaboTtaHa Ha ocHoBe ®I'OC cpegHero obuiero obpasoBaHus.
COLOEPXAHUE NPOrPAMMbDI
1. Pasgenbl u TeMaTU4eCKUn NnaH

MEXAHUKA

KuHemaTtuka. MexaHnyeckoe asmxkeHne. OTHOCUTENBLHOCTb ABMXeHUsS. Cuctema
oTcyeTa. MaTtepuanbHas Toudka. Tpaektopud. MNyTb U nepemerteHne. CKopocTb. YCKo-
peHue.

PaBHOMepHOE 1 paBHOYCKOpPEHHOE MPSIMOSNIMHENHOE ABwXeHne. CBobogHoe na-
AeHune Ten. YpaBHeHNEe NPAMONMHENHOIO PaBHOYCKOPEHHOMO ABMXEHUS.

KpuBonvHenHoe OBWXEHWE TOYKUM Ha NpumMepe OBUXEHUA MO OKPYXHOCTU C Mno-
CTOSAHHOM MO MOAYSHO CKOPOCTLHO.

LleHTpocTpemuTeneHoe yckopeHue.

OcHoBbl anHamukn. NHepums. MNepsbin 3akoH HbtoToHa. MHepumnanbHble cucre-
Mbl OTCYeTa.

Bsanmopgencteune ten. Macca. imnynec. Btopon 3akoH HbetoToHa. NMpuHUmn cy-
nepnosuumm cun. MNpuHumn oTHocuTensHOCTU Manunes.

Cunbl B npupoge. Cuna taroteHunsa. 3akOH BCEMMPHOro TAroteHud. Bec Ttena.
HesecomocTb. NepBasa kocMunyeckas ckopocTb. VIckyccTBeHHble cnyTHUKM 3emnu. Cuna
ynpyroctu. 3akoH 'yka. Cvna TpeHus. 3aKOH TPEHUS CKOSNBbXEHUS.

TpeTnin 3akoH HbloToHa.

MoMeHT cunbl. Ycnosue paBHOBECUA Ten.

3aKOHbI COXpaHEHUS B MeXaHuKe. 3akoH CoXpaHeHust nmnyrnbca PakeTbl.

MexaHunyeckass pabota. MowHocTb. KuHeTnuyeckasa aHeprus. [NoTeHumanbHas
3Heprmnda. 3aKoH COXpaHeHUsa aHeprm B MexaHuke. lNpoctble MexaHnambl. Koadbdpnuyn-
€HT MOSe3HOoro 4ENCTBNA MEXaHU3Ma.

MexaHuka xunakocten n rasos. [JaBneHne. ATmocdepHoe gasneHme. ameHeHne
aTMocdepHOro gaeneHnsa ¢ BbICOTOW. 3akoH [ackansa anga »xuakocten m ra3oB. bapo-
MeTpbl 1 MaHoMeTpbl. Coobwatowmecs cocyapl. MNpuHUMN YyCTPOMUCTBA rMAapaBin4ecKo-
ro npecca.

ApxmmenoBa cuna anga Xuakocten 1 rasoB. YCNOBUSA NNaBaHUSA Tesl Ha NoBepx-
HOCTM XXNOKOCTW.

N3mepeHne paccToaHu, NPOMEXYTKOB BpEMEHU, Cusbl, o6bema, Maccbl, aTMo-
chepHoro gasneHus.

MOJIEKYTTAPHAA ®U3SNKA. TEPMOOMHAMUKA

OcHOoBbI MONEKYNSPHO-KMHETMYECKOM Teopumn. OnbITHOE 060CHOBaAHNE OCHOBHbIX
NONOXEHNN MOJSIEKYNAPHO-KUHETUYECKON Teopun. bpoyHoBckoe aswkeHue. Ouddysns.
Macca u pasmep monekyn. IamepeHune ckopoctn monekyn. OnbiT LWTepHa. Konnyectso
BewectBa. Monb. NocTtosiHHaa ABoragpo. Bsaumopgencteune monekyn. Mogenu rasa,
XNOKocTn N TBEpJoro Tena.

OcHoBbl TepmoguHamukn. TennoBoe paBHoBecue. Tennonepegaya. TemnepaTy-
pa un ee namepeHne. AbcontoTHas TemnepaTypHas wkana. BHyTpeHHasa aHeprud. Konu-
4YecTBO TennoThbl. TennoeMkocTb BewecTea. Pabota B TepmoanHamumke. NepBbin 3akoH
TepMoanHaMUKN. N30TepMNYECKUI, U3OXOPHbIN U n300apHbIi npouecchl. AgnabaTHbin
npouecc.

HeobpaTMMocTb TennoBbIX npoueccoB. BTopon 3akoH TepMoaAMHaAMUKM U €ro
cTaTucTMyeckoe MCTonkoBaHue. [Mpeobpa3oBaHne 3Hepruv B TENSIOBbIX ABUraTensx.
KM tennosoro gsuratens. [NpobnemMbl 3HEpPreTUkn 1 OXpaHa oKpyxatoLlen cpeapl.

NpeanbHbin ra3. CBA3b Mexay AaBneHneM u cpefHen KMHEeTUYECKOW 3Hepruen
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MOneKyn naeanbHoro rasa. CeaAsb TeMnepaTtypbl CO CpeHen KUHETUYECKOW SHeprnen
yacTuy rasa.

YpaBHeHue KnanenpoHa-MeHaeneeBa. YHMBepcarnbHasa ra3oBasi NOCTOSIHHas.

Kngkoctn n tBepable T ena. VicnapeHune n koHaeHcaums. HacblweHHble U HeHa-
cbileHHble napbl. BnaxHocTb Bo3ayxa. KuneHue xuagkoctu. Kpuctannudeckue wu
amopdHble Tena. MNpeobpasoBaHne 3HEPrMM NPy N3MEHEHUSX arperaTHoro COCTOAHUS
BellecTBa.

M3mepeHne aaBneHus rasa, BNaXHOCTM BO3adyxa, TemMnepaTtypbl, NNOTHOCTU Be-
LiecTBa.

OCHOBbI NNTEKTPOONHAMWKIA

onekTpocTtaTuka. AnekTpmsauus Ten. dnektpudeckuin 3apsag. Baammopgencrtsune
3apsa00B. ANeMeHTapHbIN ANEKTPUYECKUI 3apsid. 3aKOH COXPaHEHUs! 3NeKTPUYeCcKoro
3apsiga. 3akoH KynoHa.

AnekTpuyeckoe nosie. Hanps)KeHHOCTb 3NEeKTPUYECKOro nomnd. AnekTpuyeckoe
none TodeuvHoro 3apsga. lNoTeHumanbHOCTb anekTpocTaTnyeckoro nons. PasHoctb no-
TeHumanos. [NpuHuMn cynepno3nuumn nonen.

MpOBOOHUKN B 3NEKTPUYECKOM Mone. JAnektpudeckas emkocTb. KoHaeHcaTop.
EMKoCTb nnockoro koHaeHcaTopa. [AnanekTpukn B anekTpuyeckom none. Ananekrpuye-
CKasi MPOHMLLAEMOCTb. QHEPIUS ANEKTPUYECKOrO NOMs NSIOCKOro KoHAeHcaTopa.

[MOCTOSAHHBIN ANEKTPUYECKU TOK. AnekTpudecknin Tok. Cuna Toka. HanpsikeHue.
Hocutenn cBoboaHbIX 3MEKTPUYECKMX 3apsgoB B MeTannax, XUMAKocTax u rasax. Co-
npoTusneHue nposoaHunkoB. 3akoH Oma anga ydacTtka uenu. NocnepoBatenibHoe U na-
pannenbHoe coeauvHeHMe npPoBOAHMKOB. CMellaHHOe coefuMHEHME MNPOBOLHMKOB.
OnekTpoaswxkywias cuna. 3akoH Oma ansa nosiHom uenu. BHyTpeHHee conpoTuBneHue
NCTOYHMKOB ToKa. PaboTa n mowHocTb Toka. 3akoH [xoynsa-fleHua.

MonynposoaHukn. CobCTBEHHas U NpuMecHasi NPOBOAUMOCTb MONYNPOBOAHU-
KOB, p-N- nepexoa.

MarHuTHoe none, anekTpoMarHUTHas WHOyKuMs. B3anmogencrteme MarHuToB.
B3anmogencrtasne npoBoaHNKOB € TOKOM. MarHuTHOe none. [lecTtBue MarHMTHOro nons
Ha anekTpudeckune 3apsagbl. MHOykuna marHutHoro nonsi. Cuna Amnepa. Cuna JlopeH-
ua. MarHuMTHbIM NOTOK. ONeKTpoaBUraTenb.

OneKkTpoMarHuTHas MHAYKUUS. 3aKOH 9neKTpoMarHUTHOM uHAykummn dapages.
MpaBuno JleHua. BuxpeBoe anekTpuyeckoe none. CamoumHaykumsa. MHOYKTUBHOCTD.
OHeprns MarHUTHOro Nons.

M3mepeHne cunbl T OKa, HanpsbKeHUs, CONPOTUBIIEHNSI MPOBOAHMKA.

KONEBAHNA N BOJIHbI

MexaHunyeckmne konedaHust n BOSHbI. [@apMoHUYeckme konebanus. AMnnutyaa,
nepuog n 4acrtota konebaHui. CBobogHble kKonebaHusa. MaTtemaTuyeckuin MasiTHUK.
Mepunog konebaHnin mateMaTU4EeCKOro MasiTHMKA.

[MpeBpalleHne 3Heprum Npu rapMoHuYeckux konebaHusax. BoblHyXOgeHHble Kone-
0aHusa. Pe3oHaHc. NoHaTrne 06 aBTOKONEOAHUSAX.

MexaHn4yeckme BonHbl. CKOPOCTb pacnpoCTpaHeHUs BOSHbI. [nvHa BornHbl. [1o-
nepeyHbie N NPOAOSIbHbLIE BOMHbI. YpaBHEHME rAPMOHNYECKOWN BOSTHbI.

3BYK.

OnekTpoMarHuTHble konebaHusa n BonHbl. KonebatenbHbi KOHTYp. CBOBOAHLIE
aneKkTpomarHuTHble konebaHus B koHType. lNpeBpalieHne aHeprum B konebartenbHOM
KOHType. CobcTBEHHasa YacToTa konebaHun B KOHType. BbIHYy>XAEHHbIE 3neKTpudeckmne
konebaHus. NepeMeHHbI anekTpudeckuin Tok. [eHepaTop nepemMeHHoro Toka. [encT-
BylOLLeE 3HA4YeHMe Cunbl TOKA U HanpskeHusl. AKTUBHOE, €MKOCTHOE WU MHAYKTUBHOE
COMNPOTMBEHUs. Pe30HaHC B 3NIEKTPUYECKON LiEnu.
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TpaHccopmaTop. [Npon3BoacTBo, nepegada M notpebrneHve anekTpuyeckon
SHeprum.

Npen Tteopmn MakceBenna. OnekTpoMarHuTHble BOSHbl. CKOpPOCTb pacnpocTtpa-
HEHUs1 3NeKTPOMarHUTHbIX BOMH. CBOMCTBA 3NEKTPOMarHUTHbIX BOMH. [MpuHUMnbI pa-
anoceasu. LLkana anekTpoMarHUTHbIX BONH. PasnuyHblie BUAblI 3NEKTPOMarHUTHOIO 13-
NYyYEHNst U UX MPUMEHEHNE.

OMNTNKA

CgeT - anekTpoMmarHuTHas BosiHa. [NpsMonuHenHoe pacnpocTpaHeHue, oTpaxe-
HWe Wn npenomneHne ceeta. [lokasaTtenb npenomneHus. lNonHoe oTpaxeHue. [pe-
AENbHbIN Yron NOfIHOro oTpaxeHuna. Xoa nyyen B npuame. NoctpoeHne nsobpaxxeHun B
NOCKOM 3epkKane.

CobupatoLas 1 paccemaroas nmH3bl. Popmyna TOHKON FINH3bI.

lMocTpoeHne unsobpaxeHunn B nuHszax. ®otoannapar. nas. Ouvkn. OnTruyeckune
npubopsbl(nyna, Mmukpockon, Teneckon). VIHTepdepeHums ceeTta. KorepeHTHoCTb. [Ou-
dpakuusa ceeta. upakumoHHas peweTka. Nonapusaums ceeta. [lonepevyHocTb cee-
TOBbIX BOSH. [lucnepcus ceeta.

N3mepeHne poKyCHOro pacctosiHus cobuparollen fnnH3bl, nokasaTens Npenom-
NeHns BeLLecTBa, ANNHbI BOSHbI CBETa.

OCHOBbI CMELUNANBHON TEOPUM OTHOCUTEJTbHOCTW
MHBapmaHTHOCTb CKOpPOCTM cBeTa. [lpyMHUMN OTHOCUTENBHOCTM JKWHLITENHA.
lMpocTpaHCTBO M BpeMs B crneuuanbHOW Teopun OTHocUTenbHOCTU. CBsA3b MacChl U
SHeprun. SHeprusa NoKos YacTuubl.

KBAHTOBAA ®N3NKA

Tennosoe nsnyyeHue. M'mnotesa M.lnaHka o kBaHTax. [NocTtosiHHas NnaHka. do-
ToapekT. OnbiTel CToneToBa. YpaBHeHMEe DWMHLWITENHA Ana oToaddekTa. POTOHbI.
OHeprvs n Mnynbc POTOHOB.

N'mnotesa Jlyn e bpownsa. Oudpakuma anekTpoHoB. KopnycKynspHO-BOSTHOBOW
ayanusm.

dunsunka atoma. lNnaHeTapHaa mogenb atoma. bopoBckas mogens atoma BO4O-
poga. NMoctynatel bopa. JluHenyaTble cnekTpbl. JlloMuHecueHuus. Jlasepbl.

dunsnka aToMmHoro sigpa. PaguoaktuBHocTb. Anbda-pacnag, 6eta-pacnag, ram-
Ma-uanyveHune. Metoabl HabnwgeHUS N perucTpaumm Yactul B sgepHon gusmke (raso-
paspsagHbIA CHETUYMK, Kamepa BunbcoHa, ny3bipbkoBasi kKamepa).

OnbIT Pe3epdopaa no paccesiHmio a - YacTuu.

3aKkoH paamoakTMBHOro pacnaga. HyknoHHas mogenb sgpa. 3apsag sgpa. Mac-
COBOE 4UCMO sapa. JHeprusi CBA3M 4Yactuy B sape. [denenune sgep. CuHTe3 saep.
AnepHble peakunn. CoxpaHeHue 3apsiga U MacCcoBOro YMcra npu SAepHbIX peakumsx.
BbliaeneHune aHeprum npu geneHnn n cuHtese sigep. Micnonb3oBaHne saepHOM SHepruu.
Ho3umeTtpus.

OnemMeHTapHble YyacTuubl. PyHAaMeHTanbHble B3aMMOLENCTBUS.

2. OCHOBHbIE YMEHUSA U HaBbIKU

OKk3amMeHyeMbl OMKEH 3HATL/MOHMMATb:

— CMbICIT MOHATUN: PU3n4eckoe sBMNeHne, pusnyeckas BenvunHa, Moaenb, ru-
noTesa, NPUHLUMM, NOCTyrnaT, Teopusl, NPOCTPAHCTBO, BPeMsl, UHepLManbHas cuctema
oTcyeTa, MaTepuaribHas TOYKa, BELLECTBO, B3aMMOAEWNCTBME, WaeanbHbIA ras, peso-
HaHC, ANeKTPOMarHuUTHble KornebaHus, 3aneKkTPpoMarHUTHOe Morie, JNEeKTPOMarHUTHas



BOJIHA, aTOM, KBaHT, DOTOH, aTOMHOe A4p0, AedeKT MacChl, IHepPrusi CBs3u, pagnoak-
TUBHOCTb, MOHU3UPYIOLLIEE N3NyYeHMe, NNaHeTa, 3Be3a, ranaktuka, BceneHHas;

— CMbICN (PM3NYECKNX BENUYMH: NEepeMeLLEHNE, CKOPOCTb, YCKOpeHMe, mMacca,
cvna, gaBneHune, Mnynbc, paboTta, MOLWHOCTb, MeXaHn4yeckas SHEpPrus, MOMEHT CUrbl,
nepuwoa, Yactota, amnnuTyaa konebaHun, onvHa BOSHbI, BHYTPEHHSS SHEPrud, cpea-
HAS1 KNHETMYECKasn 3Heprust YacTuy, BelwecTBa, abcontoTHaa Temneparypa, Konm4ecTso
TENnoTbl, yaenbHasa TENNOEMKOCTb, yaenbHasa TennoTta napoobpasoBaHus, yaenbHas
TennoTa nnasfieHus], yaeribHasa TennoTta CropaHnd, arieMeHTapHbIN SNeKTPUYeckun 3a-
pag, HaNPsPKEHHOCTb ANIEKTPUYECKOro MOons, Pa3HOCTb NOTEHLUMAroB, 3fIEKTPOEMKOCTb,
9HEeprus SneKkTpu4eckoro nons, cura 3reKTPUYEeCKOro TOKa, 3reKTpuyeckoe Ha-
NpshKeHne, aANeKTpudYeckoe COMpPOTUBMEHUE, SNEKTPOABMXKYLLAA Cuna, MarHUTHbIM NO-
TOK, WHOYKUMA MarHWTHOro nosisi, UHOYKTUBHOCTb, SHEPrns MarHUTHOro nosis, nokasa-
Tenb NPenoMeHus, onTu4Yeckas cuna fmH3bl;

— CMbICN (PM3NYECKNX 3aKOHOB, MPUHLUMMNOB M NOCTynaToB (bopmynupoBka, rpa-
HULUbI NPUMEHNUMOCTHN): 3aKOHbl ANHAMUKM HbIOTOHA, NPUHUMMBI Cyneprno3vumm n oTHO-
CUTENbHOCTU, 3aKoH [Nackans, 3akoH Apxumeaa, 3akoH ['yka, 3aKOH BCEMUPHOroO TAro-
TEHUSA, 3aKOHbl COXPAHEHNSA JHEPrun, UMMynbca 1 ANEeKTPUYECKOro 3apsiga, OCHOBHOE
YpaBHEHNE KMHETMYECKOW TEOPUM ra3oB, YpaBHEHME COCTOSHUSA uaeanbHOro rasa, 3a-
KOHbl TepMoauMHamuKkK, 3akoH KynoHa, 3akoH Oma angd nonHowm uenu, 3akoH [hxoyns-
JleHua, 3aKOH 3MEKTPOMArHUTHOM MHAYKUMMW, 3aKOHbI OTPaXKeHUs1 N NPENIOMIIEHNs CBe-
Ta, NoCTynaTbl cneynanbHON TEOPUN OTHOCUTESTbHOCTU, 3aKOH CBSI3M MacCChl U 3HEPTUN,
3aKkoHbl poToaddekTa, noctynartel bopa, 3akoH pagMoakTMBHOro pacnaga;

— BKIlag POCCUMCKUX M 3apybeXxHbIX yYeHbIX, OKa3aBLUMX Hanbornbllee BNUSHNE
Ha pa3BuTne OU3NKK;

YmMmeTb:

— onucbiBaTb U 0BBACHATL pe3yrbTaTbl HABGMOAEHUN N IKCMEPUMEHTOB: He3a-
BUCMMOCTb YCKOPEeHusi cBOO6OQHOro NageHus OT MaccChbl NagaroLllero Tena; HarpeBaHue
rasa npu ero 66ICTPOM CXXaTUKN N OXNaxAeHne Npu BbICTPOM pacLUMPEHU; NOBbILLEHNE
AABNEHUs rasa npu ero HarpeBaHMM B 3aKpbITOM cocyde; 6poyHOBCKOE [OBUXEHWUE;
aANeKTpu3auna Ten npu nx KOHTakTe; B3aMMogencTBmne NPOBOOHMKOB C TOKOM; AENCTBUE
MarHMTHOrO Nonsi Ha NPOBOAHWK C TOKOM; 3aBUCMMOCTb COMPOTMBIIEHUS MOMNYyNpPOBOA-
HWKOB OT TemMnepaTypbl U OCBELLEHNS; ANEKTPOMarHMTHast MHAYKUMS; pacnpocTpaHeHne
3NEKTPOMAarHUTHbIX BOJSTH; AUCNEpPCUd, NHTepdepeHums 1 andpakumsa ceeTa; nanyde-
HWe 1 NornoweHne ceeta aToMamu, NuHenyaTble CNekTpbl; POTOAdEKT; pagnoakTuB-
HOCTb;

— NPUBOANTb NPUMEPLI OMbITOB, UNSOCTPUPYIOLWNX, YTO: HAbNAEHNS U AKCne-
PUMEHT Cry>KaT OCHOBOW A1 BbIABMXXEHUSA TMNOTE3 U NOCTPOEHUSI HaYYHbIX TEOPUN;
9KCNEepUMEHT MNO3BONSET NPOBEPUTb UCTUHHOCTb TEOPEeTUMYECKUX BbIBOAOB; (pusnye-
ckasi Teopusi AaeT BO3MOXHOCTb OOBSACHSATL SIBEHNA NPUPOAbLI U HayYHble doakTbl; u-
3n4yeckasa Teopusi NO3BONSET NPeacKa3biBaTh eLle HEM3BECTHbIE ABMEHUS N UX 0COBeH-
HOCTU; NpU OOBACHEHUN NPUPOAHBLIX SBMEHUA UCMONb3YHTCA (U3NYECKUe MoLenw;
OAVH W TOT e NMPUPOLHbIN OOBLEKT UMK SIBMIEHME MOXHO uccnenosatb Ha OCHOBE UC-
NOMIb30BaHNSA pasHbIX MoAenen; 3akoHbl (PU3NKN N PU3ndeckme Teopum UMEKT CBOU
onpeaeneHHble rpaHuubl MPUMEHUMOCTMU;

— onucbiBaTb (PyHOAMEHTarbHbIE OMbIThbl, OKa3aBLUME CYLlEeCTBEHHOEe BNUSHUE
Ha pa3BuTue PU3NKK;

— MPUMEHATb NONYYEHHbIe 3HaHUS AN peLeHna Puandeckux 3agav;

— onpegenaTb: xapaktep hmsmyeckoro npouecca no rpaduky, Tabnuue, dop-
Myne; NPOAYKTbl SAEPHbIX peakuMi Ha OCHOBE 3aKOHOB COXPAHEHUsI ANeKTPUYecKoro
3apsifa n MaccoBOro Yncna;

— N3MepsATb: CKOPOCTb, YCKOpeHue cBOOOAHOro nageHusi; maccy Tena, nnoT-
HOCTb BeLlecTBa, cuny, paboTy, MOLLHOCTb, SHEPIUD, KOIMULMEHT TPEHUS CKONbXEe-
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HUSA, BMNaXHOCTb BO3A4yxa, yOEernbHYl TennoeMKOCTb BellecTBa, YyAenbHyK TennoTy
nnasneHns nbaa, anekTpuyeckoe conpotusneHue, AC 1 BHyTpeHHee conpoTUBeHne
MCTOYHMKA TOKa, NokasaTeslb NpenoMeHns BewecTBa, ONTUYECKY CUMY NUH3bI, ASTUHY
CBETOBOW BOJIHbI; NPeACTaBNATb pe3yrbTaTbl U3MEPEHU C Y4eTOM MX MOrpeLlHOCTeN;

— NPUBOANTbL NPUMEPLI MPAKTUYECKOrO NMPUMEHEHNS PU3NYECKUX 3HAHUI: 3aKo-
HOB MEXaHWKWN, TeEpMOANHAMUKM N 3MNEKTPOANHAMUKA B 3HEpreTuke; pasnmyHbiX BUOOB
SNEKTPOMarHUTHbIX U3Ny4YeHU Ansa passuTtus pagmo- U TefekoMMyHUKauun;, KBaHTOBOW
13MKM B CO30aHUMN SAEPHON SHEPreTUKN, Nasepos;

— BOCMPUHUMATL U HA OCHOBE MOSTYYEHHbIX 3HAHUN CaMOCTOATESTbHO OLEeHNBATb
nHopMauuio, cogepatyrocs B coobuueHnax CMU, Hay4yHO-NoNynspHbIX CTaTbsAX; UC-
nonb3oBaTb HOBble WH(POPMALNOHHbIE TEXHOMOMMK ANs Noucka, o6paboTkn U npeab-
ABNeHna nHopMaunm no ouanke B KOMNbIOTEPHbIX Basax AaHHbIX 1 ceTax (cetn UH-
TEepHeT);

— MCNoSb3oBaTb MPUOBPETEHHbIE 3HAHUA N YMEHUA B NPaKTUYEeCKOW OesTenb-
HOCTW N NOBCEAHEBHOM XWU3HW ANS:

e obecneveHns 6e30MaCHOCTU XU3HeOEeATeNbHOCTM B MpoLlecce WUCNofb3oBa-
HWS TPaAHCMOPTHLIX CPEACTB, ObITOBLIX 3NEKTponpnbopoB, CPeacTB paavo- U Tenekom-
MYHWKaLMOHHOWN CBS3MU;

e aHanusa M OLUEHKWN BIUSHUSA Ha OpraHu3M 4yerioBeka n apyrve opraHmsmbl 3a-
rPSI3HEHUSA OKpY>KatloLlen cpeabl.

Bonpockl kK cobecegoBaHuio

1. OTHOCUTENbHOCTL ABWMXEHUs. Cuctembl oTcyeTa. Paguyc-BeKTop, BEKTOpPbLI
nepemMeLLeHns, CKOPOCTU, YCKOPEHUs. TaHreHumMansHoe n HopMarbHOe ycKkopeHue. Yr-
noBble NepemeLleHne, CKOpoCTb M yckopeHue. CBA3b JIMHENHbIX U YTIOBbIX BENNYMH.

2. 3akoHbl HbloToHa. WHepumanbHble cuctembl otcdeta. Cunbl B npupoge,
dyHOaMeHTarbHble B3anMogeNCTBUS.

3. 3akoHbl coxpaHeHusi. 3aKOH COXpaHeHUsl UMNyrbca, 3aKOH COXPaHEeHNa Me-
XaHMYECKOW 3HEeprnu.

4. OcHOBHbIE NpeaCTaBEHUS MOSEKYNAPHO-KMHETUYECKOW Teopum ra3os. [las-

neHve rasoB. OCHOBHOE ypaBHEHWE MONEKYINAPHO-KMHETUYECKON TEopun rasos. Tem-
nepaTypa un ee namepeHune. AbcontotTHas TemnepaTtypa. VigeanbHbin ras.

5. YpaBHeHne MeHgeneeBa-KnanernpoHa. [a30Bble 3aKOHbI.

6. BHyTpeHHsASA aHeprus, u ee u3MeHeHne nNpu B3anMoaenCcTBMM TEPMOANHAMU-
yeckux cuctem. PaboTa 1 TennoTa kak opMbl 0OMeHa aHepruen Mexay cuctemamu.

7. TlepBoe Havano tepmoguHamuku. MNpuMeHeHne nepBoro Havyana TepMoawu-
HaMWKW K n3onpoueccam.

8. TennoemkocTb. BTopoe Havano tepmoamHamukn. ObpaTumble n HeobpaTu-
Mble npouecchl. Tennosble MalwmnHbl. aeansHbi uukn KapHo.

9. Onektpuyeckue 3apagbl. 3akoH KynoHa. Onektpuyeckoe norne B BakyyMe.
PaboTa cun anektpoctatnyeckoro nons. MNoteHuman. SKBMNOTEHUMArNbHbIE NOBEPXHO-
CTM M CUNOBbIE NIUHUMN.

10. OnekTpocTaTuyeckoe nosfe npuv Hanuuum MNPOBOAHMKOB. JneKkTpocTaTuye-
cCkoe none npuv Hanuuum OuanekTpukoB. [1poOBOAHMKM B 3MEKTPUYECKOM Mone.
OnNEKTPOEMKOCTb.

11. OnekTpudeckun Tok. 3akoH Oma ana ogHopogHoro yvactka uenu. Conpo-
TMBneHne nposogHuka. CTOPOHHWE CUnbl. ONEKTPOABMXKYLLAas cuna. VICTOYHMKM TokKa.
3akoH Oma ans nonHowm uenu. 3akoH [hxoynsa-JleHua.
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12. Cuna JlopeHua. NHaykuua marHutHoro nons. Baammopgenctesne tokos. Cuna
AmMnepa.

13. OnbiTbl ®apages. MarHMTHbIM MNOTOK. 3aKOH 3NEKTPOMAarHUTHON WMHAYKUUK
dapages u npasuno JleHuya. CaMonHOyKUmS.

14. CKOpPOCTb M yCKOpEeHWe Npu rapMoHU4eckom konebaHuun. YpaBHeHue aBuxe-
HUSA NPOCTENLLMX MEXaHUYECKNX cucTeM 6e3 TpeHunda. MaaTtHukn. NapameTpbl 3neKkTpo-
MarHUTHbIX KonebaHui.

15. CobcTBEeHHas YacTtoTa konebanuin. KnHetnyeckas, noteHumanbHas 1 nonHas
3Heprus konebntowerocs Tena. 3atyxatowme konebaHus.

16. BonHbl. Bugbl BosiH. CkopocTb BoMHbI. [1nockue n cpepudeckne BosHbI.

17. OCHOBbI reoMeTpuyeckon onTukK, NpuHuun depma, NpenomneHve n oTpa-
XeHune cBeTa, NOSIHOoe BHYTPEHHEeE OTpaXeHue.

18. UHTepdepeHums ceeta. KorepeHTHOCTb. MeToabl NOonyyYeHUs KorepeHTHbIX
NCTOYHMKOB cBeTa: onbIT KOHra. MHTepdepeHumst B TOHKUX MIEHKax.

19. Andppakumsa ceeta. JudpakumoHHas peLleTka Kak cnekTpanbHbIi nprubop.

20. doToanekTpnyecknn IPEEKT;, ero 3KcrnepumeHTarnbHoe uccregoBaHue.
YpaBHeHne JriHwTenHa. POTOHbI.

21. Mogenb atoma Bogopoaa bopa-Pesepdopaa. OnbiTel Pesepdopaa. CoctaB
aapa. HyknoHbl. 3apsag n MaccoBoe YMcno sapa. Heprus ceasm sapa. NsoTonsl.

Mpumep KOHTPONbLHO-U3MEpPUTENTLHOIo MaTepuana
(cobecenoBaHue)

1. OTHocuTenbHOCTL ABWxeHus. Cuctembl oTcyeTa. Pagmyc-BekTop, BeKkTopbl nepe-
MELLEHNS, CKOPOCTU, yCcKopeHus. YrnoBas ckopocCTb. CBSA3b NIMHEMHbIX U YIMOBbIX Be-
NNYUH.

2. 3agava.

Pesuctop 1 ¢ anektpuyecknm conpoTtusrieHnem 3 OM 1 pe3anctop 2 C 3NEKTPUYECKUM
conpotneneHnem 6 OM BKIOYEHbI NOocnegoBaTenbHO B Lenb NOCTOSHHOro Toka. Yemy
paBHO OTHOLLEHME KOnMyecTBa TeNoThbl, BblAENAOWEroca Ha pesuctope 1, K konuye-
CTBY TEMNNOTbI, BbIAENSOLEMYCH Ha pe3ncTope 2 3a 0AMHaKOBOE BpeMA?

KpuTepun oueHKu oTBeTOB aGUTYpPUEHTOB Ha cobecefoBaHUMU

75 - 100 6annoB, B TOM cny4ae, eciim abUTypuUeHT:

e OOHapyXuBaeT MOSIHOE MNOHMMaHWe (U3NYEeCKOM CYLLHOCTU paccMmaTpuBae-
MbIX SBfIEHUA N 3aKOHOMEPHOCTEWN, 3HAHWE 3aKOHOB N TEOPUN, YMEET NOATBEPANTL UX
KOHKPETHbIMU NpuMepamMu, NMPUMEHUTbL B HOBOW CUTYaUUKU U MPU BbINOMIHEHUM MPaKTU-
YeCKnx 3agaHun.

e [aeT TOYHOEe ornpefernieHne M UCTOSIKOBAHME OCHOBHbLIX MOHATUW, 3aKOHOB,
Teopun, a Takke npaBunbHOE onpegeneHne U3NYECKUX BENUYUH, NX eONHUL, U CMno-
coboB n3amepeHus.

e TEXHMYECKN rPamMoTHO BbINOSHAET (PU3MYECKMe OMbITbl, YEPTEXKN, CXEMbI U
rpadoukn, conyTCcTByrOLLME OTBETY, NPaBUNbHO 3anncbiBaeT POopMynbl, NONb3ySChb Npu-
HATOW CUCTEMOW YCNOBHbIX 0003HAYEHUI.

e MNpU OTBETE He MOBTOPSET AOCMOBHO TEKCT yyebHuKa, a ymeeT oTobpaTb
rmaBHoe, OOHapyXuBaeT CaMOCTOATENbHOCTb M apryMEeHTUPOBAHHOCTb CYXXOEHUN,
yMeeT YyCTaHOBUTb CBA3b MEXAY U3y4yaeMblM 1 paHee U3y4yeHHbIM MaTtepuasniom no Kyp-
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Cy OU3NKM, a TaKkKe C MaTepnanoM, YCBOEHHbIM MPU U3YYEeHUN APYrnX CMEXHbIX npea-
METOB.

e yMeeT fenatb aHanua, obobLieHna n cobCTBEHHbIE BbIBOAbI MO 3agaHHOMY
BOMpPOCY.

60 - 74 6anna B TOM cny4ae, ecnv OTBeT YAOBETBOPHAET Ha3BaHHbIM Bbille
TpeboBaHUAM, HO aBUTYPUEHT:

[onyckaeT ogHy Herpyoyto owmnbky nnu He 6onee ABYX HEAOYETOB N MOXET UX
MCNPaBUT CaMOCTOATENBHO, N Npy HEBOMbLUOW NOMOLLM NpenogaBaTens.

40 - 59 6annoB B TOM cnyyae, ecnv abutypueHT npaBuibHO NOHMMaeT usmnye-
CKYIO CYLLIHOCTb paccMaTpmBaeMblX SBMIEHUIN N 3aKOHOMEPHOCTEN, HO NpU OTBETE:

e OOHapyxuBaeT oTAenbHble Npobenbl B YCBOEHUU CYLLECTBEHHbIX BOMPOCOB
Kypca (pusvku, He npendatcTByloliMe AanbHenwemy YCBOEHMIO MPOrpaMmMHOro maTte-
punana.

e /CNbITbIBAET 3aTPyaHEHUSA B NPUMEHEHUN 3HAHWIN, HEOOXOAUMbIX ANA peLue-
HUS 3agad pasnU4YHbIX TUNOB, NPU OBBACHEHUN KOHKPETHbIX (PU3NYECKUX SBFIEHUIN Ha
OCHOBE TEOPUIN N 3aKOHOB, UMW B MOATBEPXKAEHUMN KOHKPETHBLIX MPMMEPOB NPaKTUYECKO-
ro NPMMEHEHNS TEOPUNA.

e OTBEYaAeT HEMNOSIHO Ha BOMPOCHI, UM BOCMPOM3BOAMT COOEp)XaHue TekcTa
yyebHUMKa, HO HeOOoCTaTOYMHO MOHWMAaeT OTAEerbHble MOSIOKEHUNA, UMELne BaKHOe
3Ha4eHue.

e OOHapyXuBaeT He4OCTAaTOYHOE MOHMMAaHWE OTAENbHbLIX MOMOXEHUN NPU BOC-
npousBefeHnn TekcTa y4ebHuka, unm otBeyaeT HEMOSTHO Ha BOMPOCHI npenogasaTtens,
aornyckasi oaHy-ase rpybble ownbku.

39 n meHee GannoB B TOM cry4ae, ecnu abuUTypueHT:

e He 3HaeT N He NOHUMAET 3HAYUTESbHYIO UM OCHOBHYIO YacTb MPOrpaMMHOro
MaTepuana B npegenax nocTaBfieHHbIX BOMPOCOB.

e nmeeT crnabo cchopMUPOBAHHbIE M HEMOJHbIE 3HAHUA N HE YMEET MPUMEHSTb
NX K PELLEHNIO KOHKPETHbIX BOMPOCOB M 3a4a4 No obpasuy 1 K NpoOBEAEHMIO OMbITOB.

e Npu oTBeTe (Ha oAWH BoMpoc) gonyckaet 6onee AByx rpybbiX OWNBOK, KOTO-
pble HEe MOXeT UCNPaBUTb Aaxke Npu NOMOLLM NpenoaasaTens

NMpumMep KOHTPOSIbHO-U3MEPUTENILHOrO MaTepuana
(nucbMeHHbIU 3K3aMeH)

1. Ha pucyHke nokasaH rpacuvk 3aBUCMMOCTU OT BPEMEHU AN NPOEKLMUUN x CKOPO-
ctn Tena. OnpegenuTte NPOEKUMIO YCKOPEHMS 3TOro Tena ax B MHTepBarne BpeMeHu oT
15 0o 20 ¢?

L. e )

20

10 A

o
ks
-

OrTBerT: M/c?

2. OnpegenuTb KO3(MUUUEHT TPEHUS CKOMbXEHUa ecrnv cuna TpeHus 12 H, mo-
Aynb CUMbl HOPMarbHOro gasneHnsa 24 H.
OTBerT:




3. Y ocHOBaHus rmagikon HaKIOHHOWM NrockocTu wanba maccon 10 r obnagaeTt Ku-
HeTudeckon aHeprven 0,04 [x. Onpegnenute MakCcMMarbHYK BbICOTY, Ha KOTOPYHO
warnba MOXeT NOAHATLCA NO MIOCKOCTU OTHOCUMTENbHO OCHOBaHUA. ConpoTMBREHMEM
BO3ayxa npeHebpeyb. YckopeHne cBob60aHOMro NnageHns npuHaTb paBHbiM g = 10 m/c?.

OtBer: M.
4. Teno maccom 2 Kr. NoABELIEHO K MpaBoMy nMrlevyy HEBECOMOro pblyara

(CM.pl/IcyHOK). pr3 Kakon Maccbl Hago nogBecuTb KO BTOPOMY A€eJIeHNIO J1eBOro nreda
pbidara and goCTuxXeHund paBHOBeCI/IFI?

OTBeT: Kr.

5. B Ttabnuue npeacTtaBneHbl AaHHblE O MOMOXEHUWN LIapuKa, MPUKPENNEHHOro K
Npy>XMHe n konebniouweroca BAoONb ropnsoHTansHon ocn Ox, B pasnnyHble MOMEHTbI
BPEMEHMN.

t,.c |(0,0/0,2|0,4/0,6/0,8({1,0|1,2(1,4/1,6/1,8/2,0|2,2(2,4|2,6|2,8|3,0]|3,2

x,Mm| 0 | 5|9 (12|14(15|14(12| 9 | 5 | 0 |-5|-9|-12|-14|-15|-14

M3 npuBeéHHOro HMXe cnucka BblbepuTe ABa NpaBUSibHbIX YTBEPXKAEHUS OTHOCU-
TenbHO 3TUX KonebaHun.

1) MNoTeHumManbHasa 3HEPrUs NPYKUHbI B MOMEHT BpeMeHn 2,0 ¢ MakcumarbHa.

2) MNMepwuopg konebaHun wapwuka paseH 4,0 c.

3) KuHeTnyeckas aHeprus wapuka B MOMeHT Bpemern 1,0 ¢ MMHUManbHa.

4) AMnnutyga konebaHun wapuka pasHa 30 MMm.

5) MNonHaa mexaHunyeckas 3Heprna MadTHUKA, COCTOSLLErO U3 Lapuka 1 NPYyXuHbl,
B MOMEHT BpemeHu 2,0 ¢ MMHUMarbHa.

OtBeT:

6. B pesynbrate nepexoga crnyTHuMka 3eMnun ¢ OOHOW KpyroBon opbutbl Ha Opyryto
CKOPOCTb €ro OBWXEeHUs yMeHbllaeTcs. Kak M3MeHSTCa npu 9TOM LEeHTPOCTpeMu-
TenbHOE YCKOPEHME CryTHMKa 1 nepuog ero obpalleHus Bokpyr 3emnn?

[Ana kaxxgown BenNUYUHLI onpefennTte COOTBETCTBYIOLUIN XapakTep U3MEHEHNS:

1) yBenuuuBaetcs

2) yMeHbluaeTcs

3) He nsmeHsieTcsa
3annwmute B Tabnuuy BbiOpaHHble LMdpPbl AN KaXaon (U3NYeCKOW BENUYMHDI.
Lindpbl B 0TBETE MOTYT NOBTOPATHCA.
LleHTpocTpemuTtensHoe Mepwnopg obpalueHna cnyT-
YCKOPEHWe CnyTHUKa HWKa BOKpPYr 3emnu

7. lNocne ypapa B MoMmeHT BpemeHu t=0 wanba Havana
CKONb3UTb BBEPX MO rNagKoW HAaKMOHHOW MMOCKOCTM C Havarb-
HOW CKOPOCTbIO V() Kak Moka3aHO Ha pucyHke. pacukn A n b
oTobpaxalT U3MEHEHNE C TeYeHMeM BpeMeHU (PU3NYecKmx Be- Vi
MIVYUH, XapaKTepusyoLwnx ABMXKEeHNe Wanbbl. _ten

LY
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YcTaHoBUTE COOTBETCTBUE Mexay rpadmkamMum n usnyecknmm BenudnHamm, n3MeHe-
HMWE KOTOpbIX CO BpeEMeHeM 3T rpadumkm mMoryt otobpaxatb (tp — BpemMsa ABMXKEHUs
warnbbl No HakNoHHon nnockocTtun). K kaxgon no3vuum nepsoro cronbua nopbepute
COOTBETCTBYHOLLYIO NO3ULMIO M3 BTOPOro ctonbua n 3anuwmnte B Tabnuuy BbiGpaHHble
Uundpbl Nog COOTBETCTBYOWMMY ByKBaMu.

rPA®UKN PUBNYECKME BENUYNHDI
A) } 1) koopavHaTa y
A 2) npoeKkumsa nmnynsca py
0 L 3) NpoeKumsa yckopeHus a,

4) KMHeTnyeckas aHeprusa E,

] [

OTBeT:

8. Tlpu yBenuyeHun abCOMNOTHOM TemnepaTypbl CPeOHAs KMHEeTUYecKask aHeprus
XaO0TUYECKOro TENSIOBOro ABWXKEHUA MOMEKYN paspexeHHOro 0gHOAaTOMHOro rasa yBe-
nuyunack B 2 pasa. HayanbHasa Temnepatypa rasa 250 K. KakoBa KOHe4yHasi Temnepa-
Typa rasa?

OrBer: K.

9. Ha TV-gnarpamme nokasaH nNpouecc U3MeHeHUs COCTOAHUA uaeanbHOro OgHo-
aTOMHOro rasa. (a3 nony4mn KkonuyecTso TennoThl, paBHoe 50 k[x. Kakyto paboTty co-
BEpLUUII ra3 B 3TOM npouecce, ecriv ero Macca He MeHsieTca?

T |
1 2
T, Te—
0 [/() 2 l/(l VV
OtBerT: KLK.

10. a3 3aHuMmaeT obvem 2 n npu 273°C. KakoB Byget ero obbem npu 546°C un
NpexHem gaBreHnn?

Ortser: M pl

11.Ha pucyHke nokasaH rpaduk LUMKInM4ecKoro npouecca, npo-
BEJEHHOro C 04HOATOMHbIM uaeanbHbIM ra3omMm, B KoopauHaTtax p—
T, roe p — gaBneHuve rasa, T — abcontoTHas Temnepartypa rasa.
KonuyecTBo BeLecTBa ra3a nocTosiHHO.

M3 npuBegéHHOro Hwxe cnucka BblbepuTe ABa NpaBUSbHbIX
YyTBEPXKOEHUS, XapaKTepu3yloLmnx npoueccbl Ha rpaduke, 1 yka- K C
XUTE UX HOMepa. /
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1) a3 3a umkn coBepLlaeT NONOXUTENBHYO paboTy.
2) B npouecce AB ras nony4aeT NosioXnTerbHOe KONIMYeCTBO TEMSOThI.
3) B npouecce BC BHYyTpeHHAS aHeprng rasa yMeHbLUaeTCA.
4) B npouecce CD Hapg razom cosepLiatoT paboTy BHELUHWE CUMbI.
5) B npouecce DA ras nsotepmmyecku pacumpsieTcs.
- OTBET:

12. Temnepatypy xonoaunbHVKa naeanbHON TENSIOBOM MalUMHbI YMEHbLUWUN, OCTa-
BMB TemnepaTypy HarpeBatens rnpexHen. Konmyectso TennoTbl, NOSly4eHHOE rasom oT
HarpeBaTtens 3a LUK, He naMmeHunocb. Kak namenunmce npu atom Krig rennoson ma-
LWUMHBI N KONMMYECTBO TENSI0Thbl, OTAAHHOE ra3oM 3a LUKIT XONOAUNbHUKY?

[ns Kaxgown BennynHbl onpeaennte COOTBETCTBYHOLLNN XapakTep N3MEHEHNA:

1) yBenuymnnacs;

2) yMeHbLUMNach;

3) He nameHunaco.

3annwuTte B Tabnuuy BbliOpaHHble UMpPbl ANA KaXgon PU3MYEeCKOW BENUYMHDI.
Lindpbl B 0TBETE MOTyT NOBTOPATHCA.

KonnyectBo TennoTbl, 0OTA4aHHOE ra3om
XONoANNbHUKY 3a UMK paboThbl

KMO TennoBon maLlnHbI

13. OTpuuaTtenbHbIn 3apsag -g HaxoauTcsa B nosie ABYX HEenoABWXHbBIX 3apsaoB: Mo-
NOXUTENbHOro +Q 1 oTpuuaTensHoro -Q (CM. pucyHok). Kyaa HanpaBrneHo oTHOCUTESb-
HO pPUCYHKa (BnpaBo, BNeBO, BBepX, BHU3, K HabntoaaTento, ot Habnroaartens) yc-
KOpeHue 3apsiia —g B 3TOT MOMEHT BPEMEHU, ECNIN Ha HEro AEeNCTBYIOT TONbKO 3apsiabl
+Q u—Q7? OTBET 3anNuULLIMTE CIIOBOM (CrioBamn).

OrBer: .
14. MNnaBknn npegoxpaHUTenb CYETYMKA INEKTPO3HEPrun B KBapTUPHOM CeTU Ha-

npskeHnem 220 B cHabxeH Hagnucblo: «6Ax». KakoBa MakcMmarbHasi cymmapHas
MOLLHOCTb 3SIEKTPUYECKMX MPUOBOPOB, KOTOPbIE MOXHO OLHOBPEMEHHO BKMOYUTH B
ceTb, YTOObI NpeaoXpaHUTENb He pacnnaBunca?

OtBeT: BT.
15. MpoBoroyHas pamka nnowaabto 2-10 M BpalLaeTcs B 04HOPOAHOM MarHUTHOM

nosfie BOKPYr OCu, neprneHanKyrnspHOM BEKTOPY MarHWTHOWM WMHAYKUuuu. MarHuTHbIM no-

TOK, NPOHN3bIBAIOLLINIA nnowaab paMKu, n3MeHsieTcs no 3aKOHY
®=410° cos10mt, roe Bce BennuMHbI BbipaxeHbl B CU. YeMy paBeH Moaymb MarHUTHOIA
NHOYKUMN?

Orger: MTn.

16. Paccuntante Konn4yecTso TennoThbl, Bbiaensemoe B pesuctope (10 Om) 3a 2 mu-
HYTbl Npu cune Toka 5 A.
OTBeT: [k
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17. Hebonblwon npegmeT pacnonoXeH Ha rnaBHOW ONTUYECKOM OCU TOHKOW cobu-
patoLLen NMH3bl Mexay (POKYCHbIM M OBOWHBIM paccTodHnem oT Hee. NMpeameT Hayu-
HatoT NpmbnmxkaTb K POKycy NmH3bl. Kak MeHAITCA npu 3TOM pasmep n3obpaxeHus u
onTu4eckasi cuna NunH3bl?

[ns kaxgon BennunHbl onpegennte COOTBETCTBYIOLLNN XapaKkTep ee N3MeHeHUs:

1) yBenuuneaetcst

2) yMeHbluaeTcst

3) He nsmeHsieTcs

3annwute B _Tabnuuy BbiOpaHHble UMPbl ON9 KaXOon (OU3NYEeCKOn BENUYMHDI.
Lindpsbl B 0TBETE MOTYyT NOBTOPATHCA.
Paamep nsobpaxeHus OnTtunyeckas cuna nnH3bl

18.0nekTpoH BretaeT co ckopoctbio 400 KM/C B O4HOPOAHOE MarHUTHoe nose ¢
nugykumen 0,001 Tn nepneHauKynspHO NIMHUAM MHAYKUuK aTtoro nond. Onpegenute
pafnyC OKPY)KHOCTH, MO KOTOPOW ABMXKETCS YacTuua. (g, =1.6-107° K, m, =9.1-107'x2)

OrtBerT: MKM.

19. B pesynbTaTe LEMnHOM peakunn AeneHns yposHs jn+233U — 4X +'32Ba+3 §n ob-
pasyeTcs 91p0 XMMUYECKOTo aneMeHTa 4X. Kakosbl 3apss obpasosasluerocs sapa Z (s
eANHNLAX 3NeMEHTapHOro 3apsaa) n ero MaccoBoe yucno A?
3apsag agpa Z MaccoBoe uncno sgpa A

20. Mepwopg T nonypacnaga nsoTtona Kanus %gK paBeH 7,6 MUH. N3HavyanbHO B 06-
pasue cogepxanocb 2,4 Mr aToro nsotona. Ckonbko 3TOro u3oTtona octaHeTcsa B 00-
pa3sue 4yepes 7,6 MUH.

OTBeT: MT.

21.MoHoXxpomMaThU4YecKknin CBET C ANMHOW BOSHbI A NagaeT Ha NOBEPXHOCTbL MeTanna,
BbI3biBas (PoToadhdeKkT. POTOINEKTPOHbI TOPMOIATCA AneKkTpuyecknm nonem. Kak ns-
MeHSTCA paboTa BbIXxo4a 3MIEKTPOHOB C MOBEPXHOCTM MeTarnna n 3anvparoLliee Hanps-
XeHue, eCnu yMeHbLINTb ANVHY BOMHbI Nagatowero ceeTta?

[nsa Kaxxaon BeNMYUHBI onpegennTte COOTBETCTBYIOLUI XapaKkTep U3MEHEHNS:

1) yBennumtcs

2) yMeHbLUUTCH

3) He nameHnTcs

3annwuTte B Tabnuuy BbiOpaHHble UMPbl ANA KaXgon OU3MYeCcKon BenUYMHbI.
Lindpbl B 0TBETE MOTYT NOBTOPATHCA.

Paborta BbIxoaa 3anupatoLlee HanpsikeHne

22. OnpegenuTe nokasaHna amnepmMeTpa (CM. pUCYHOK), eCrnn NOrpeLLHOCTb NPSMo-
ro U3MEpPEHUS CUIbl TOKA paBHa LieHe AeneHus amnepmeTpa.

A,

I+

OTtBerT: (
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23. Heobxoammo cobpaTtb 3KCnepuMeHTanbHyt YCTAHOBKY, C MOMOLLbIO KOTOPOW
MOXHO onpeaenuTb KO3IMUUNEHT TPEHNA CKOMBbXEHUA CcTanu no aepesy. [ns atoro
LWUKONbHUK B35S CTanbHOM Bpycok ¢ Kptoukom. Kakvme aBa npegmeTa u3 npuBeaeHHOro
HWXe nepedHst o6opyaoBaHNa HEOH6XOAMMO AOMOMHUTENBHO MCNOMb30BaTh ANA NpoBe-
AEHUSI 3TOr0 3KCnepumeHTa?

—

AepeBsiHHas pelka

)
2) AuHamMmomeTp
3) MeH3ypka
4) nnacTtmaccoBas penka
5) cekyHgomep

B oTBeT 3anuwuTe HOMepa Bbl6paHHbIX npegmMeToB.

OTBeT:

24. PaccmoTpuTte Tabnuuy, cogepxallyto CBEAEHUSA O APKNX 3Be3aax.

HanmeHoBaH Temnepatyp Macca Pagnyc PaccTosa-
ne 3Be3abl a, K (B maccax (8 HMe Ao 3Be3-
ConHua) paguycax Abl (cB.ron)
ConHua)
AnbagebapaH 3500 5 45 68
AnbTanp 8000 1,7 1,7 360
BeTtenbrense 3100 20 900 650
Bera 10600 3 3 27
Kanenna 5200 3 2,5 45
Kactop 10400 3 2,5 45
IMpounoH 6900 1,5 2 11
Cnuka 16800 15 7 160

Bbibepute aBa yTBEPXKAEHMS, KOTOPbIE COOTBETCTBYHOT XapakTepuctukam 3Besa.

1) TemnepaTypa NOBEpXHOCTU M paguyc beTtenbrense roBopAT O TOM, 4YTO 3Ta
3Be3a OTHOCUTCA K KpaCHbIM CBEPXTUraHTaM.

2) TemnepaTypa Ha noBepxHocTu [pounoHa B 2 pasa HMXKe, YeM Ha NOBEPXHOCTU
ConHua.

3) 3Be3gbl Kactop 1 Kanenna Haxogatca Ha 0AMHAKOBOM PacCTOAHMM O 3emnin U,
cnefoBaTernbHO, OTHOCATCH K OAHOMY CO3BEe3[uI0.

4) 3Be3pna Bera otHocuTca K 6enbiM 3B€34aM CnekTpanbHOro knacca A.

5) Tak kak macchbl 38e3g Bera n Kanenna ognHakoBbl, TO OHWU OTHOCATCS K OQHOMY U
TOMY Xe crekTpanbHOMY Kraccy.

OTBeT:

25. MNpu cxaTum nageanbHOro 04HOATOMHOrO ra3a npu NOCTOSAHHOM AaBNEHUN BHELL-
HWe cunbl coBepwunnu paboty 2000 [Ox. Kakoe konuyecTtBo TennoTbl ObIO nepegaHo
npwv 9TOM ra3oM OKpy>xatloLmm Tenam?

OTBeT: K.

26. Ha ropmsoHTanbHOM gHe Bogoema rnyouHon 1.2 M nexuT nnockoe 3epkano. Ha
KakOM pacCTOsiHUM OT MeCTa BXOXOEHMUs fnyya B BOAy 3TOT Jlyd CHOBa BbINAET Ha Mo-
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BEPXHOCTb BO/bI MOCIE OTPaxXeHWUs OT 3epkana? Yron nagewnst nyya 30°. (7,,y,,= %)

OTBET OKPYrMnUTb A0 LENbIX.

OtBer: M
27. Onupascb Ha 3aKOHbl OU3MKK, HANOUTE MoKa3aHue uaeanbHOro BofbTMETpa B

cxeme, NpeaCcTaBreHHON Ha PUCYHKe, OO0 3aMblkaHuA knova K 1 onuwmte nsameHeHus
€ro nokasaHui nocrne 3ambikaHus kntoya K. NepsoHavanbHO KOHOeHcaTop He 3apsikeH.

1.
132)

28. CHapsig maccon 2 kr, netawmm co ckopoctbio 200 m/c, paspbiBaeTcs Ha ABa oc-
konka. lNMepBbii ockonok maccon 1 kr netut nog yrnom 90° K nepBoHavyarbHOMY Ha-
npaeneHunto co ckopoctbto 300 M/c. HanguTe ckopoCTb BTOPOro OCKOJSKa

OTBeT: m/c.
29. B nocnegHioo cekyHaoy cBOOOAHOrO MageHust Teno npowso nyTb BaBoe 6onb-

WM, YeM B npeabiaywyto cekyHay. C kakon BbiCOTbl h nagano Teno? 3anuwmnte kpart-
KOe peLleHue.

OTBeT: M
30. B 6annoHe BMeCTUMOCTbIO 1 N HAXOAUTCS KUCNOPOA Nog AaBNeHneM 107 MNa u

Temnepatype T1=300 K. K rasy nogsogat konudectso tennoTbl 8,35 k[x. Onpegenute
TemnepaTypy rasa nocne HarpeBaHus. 3anuLInNTe KpaTkoe peLLEHNE.

OTBeT: K
31. Onektpuyeckasa uenb COCTOUT U3 UCTOYHUKA TOKa U peocTtaTta. OLC nctovHmka

€= 6 B, ero BHyTpeHHee conpoTtmeneHne r=2 Om. ConpoTuBreHme peocTtata MOXHO U3-
MeHATb B npegenax ot 1 Om go 5 Om. Yemy paBHa mMakcumarnbHash MOLLHOCTb TOKa,
Bblaensiemas Ha peocrtarte?

OTBeT: B
32. PaccTtosiHne mexay csevon u akpaHom 3.75 M. Mexgy HuMm nomellaeTcs cobu-

patoLlas nNnH3a, KoTopasi JaeT Ha dKpaHe pes3koe U3obpaxeHue cBeun npu AByx norno-
XEHUAX NH3bl. Onpeaenute OKyCHOE PacCTOSHUE JUH3bI, €CNU PacCTOsIHUE Mexay
yKasaHHbIMU MONOXeHAMU NH3bI 0.75 M. 3anuwmnTe KpaTKoe peLleHue.

OTBeT: M
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Bpems BbINnonHeHUA paboTbl HA NTMCbME@HHOM 3K3aMeHe — 235 MUHYT.

Kputepuu oueHKM NUCbMEeHHbIX paboT abuTypmneHToB

3agaHusa 1-26

3a npaBunbHbIN OTBET Ha Kaxgoe u3 3agaHun 1-4, 8-10, 13-16, 18-20, 22, 23,
25, 26 ctaButca no 2 6anna. 3T 3agaHnsa CYNTAKOTCH BbINOSIHEHHLIMU BEPHO, €Cnun
NpaBuUNbHO yKasaHbl TpebyemMoe YMCIo Unn CroBo.

Kaxxpoe u3 3aganun 5-7, 11,12, 17, 21 n 24 oueHnBaetca B 4 6anna, ecnu Bep-
HO yka3aHbl 0b6a anemeHTa oTBeTa; B 2 6anna, ecnu gonyuweHa ogHa owmnbka; B 0 6an-
nos, ecnn oba anemeHTa ykasaHbl HeBepHO. Ecnn ykaszaHo 6onee AByx anemMeHToB (B
TOM 4ucrne, BO3MOXHO, U NpaBuibHbIe) UNn oTBeT oTcyTcTByeT, — 0 6Gannos.

PeweHune 3agaHna 27 (C pa3BépHYTbIM OTBETOM) OLEHMBAKOTCA KOMUccuen. 3a-
AaHNe CYMTaeTCs BbIMNOSHEHHbIM BEPHO, €CNU NMPaBUSIbHO YKa3aHbl Tpebyemoe Bblpa-
XeHune, BEPHO onucaHa dumsnyeckasa cutyaums. 3a BbINOMHEHNE 3a4aHUs B 3aBUCMMO-
CTM OT MOSIHOTbHI M NPaBUITLHOCTU AAHHOMO yyawumcsa oTBeTa BbicTaBnsdetcs ot 0 oo 4
Gannos.

PeweHune 3agaHna 28 (¢ pa3BEpHYTbLIM OTBETOM) OLEHMBAKOTCA KOMUccuen. 3a-
AaHNe cuYMTaeTcs BbIMNOMHEHHbIM BEPHO, €CNN NMPaBUNbHO YKalaHbl Tpebyemoe Bbipa-
XeHue (4ncrno), BEepHO onucaHa umandeckas Cutyauus, BEPHO NpMBEOEH XO4 PeLLEeHUS.
3a BbINOMHeHWe 3agaHnst B 3aBUCUMOCTU OT MOSMHOTbI M NPaBUIIbHOCTM OAHHOrO y4ya-
Lmmcs oteeTa BbicTaBnsaeTca ot 0 oo 4 6annos.

PeweHunsa 3agaHmn 29-32 (¢ pasBEpPHYTbIM OTBETOM) OLEHMBAOTCA KOMUCCUEN.
3agaHusa cunTalrTCs BbIMOSIHEHHBIMU BEPHO, €CNK NPaBUIbHO YKka3aHbl Tpebyemoe Bbl-
paxkeHue (41cro), BEPHO onmncaHa dunandeckas cuTyauusi, BEpHO NpMBEAEH X0 pelle-
HUSA. 3a BbIMOMHEHNE KaXOO0ro 3agaHus B 3aBUCMMOCTWU OT MOJSTHOTbI M NMPaBUibHOCTH
AAHHOro yyawummcs oTeeTa BbicTaBnsetcs oT 0 go 6 6annos.

Cnucok pekomeHAyeMoun nuTtepaTypbl

1. boncyH A.N. ®nsmnka B 9k3aMeHaLMOHHbIX BOMpocax u oTeeTax : [Onsa abuty-
pueHToB, penetutopoB u yuutenen / A.W. boncyH, B.K. lNanskesny — 3-e nsg. — M.:
Anpwuc-npecc, 2003 .— 414c.

2. NenpenwTenH J1.9. ®dusuka. 10 knacc. B 3 4. Y 1: yuebHuk ansa yvawwmxcs o6-
WweobpasoBaTeribHbIX opraHu3auun (6asosbi U yriy6néHHein yposHu) / J1.3. MNeHgen-
wrenH, KO.W. Ouk; nog. pea. B.A. OpnoBa. — 2-e. n3a., ctep. — M.: MHemo3uHa, 2015. -
304 c.

3. lenpgenwTenH J1.9. ®dusuka. 11 knacc. B 2 4. Y 1: yuebHuk ansa yvawmxcs o6-
WweobpasoBaTeribHbIX opraHu3auun (6asosbi U yriy6néHHein yposHu) / J1.3. MNeHgen-
wrenH, KO.W. Ouk; noa. pea. B.A. OpnoBa. — 2-e. n3a., ctep. — M.: MHemo3uHa, 2015. -
348 c.

4. l'eHpenwTenH J1.3. dumsmka. 11 knacc. B 2 4. Y 2: 3agavHmk onga y4yawmxcs
obuweobpasoBaTenbHbIX opraHnsaunin (6as3oBbin U yrybnéHHblin ypoBHK) / J1.9. eH-
aenwTtenH, A.B. KowkuHa, I'.W. JleBnes. — 2-e. usg., crep. — M.: MHemo3uHa, 2015. —
111 c.

5. NenpgenwTenH J1.3. dusmka. 11 knacc. B 3 4. Y 2: 3agayHuK ons yyawmxcs
obLieobpasoBaTenbHbIX OpraHmMsauun (6asoBbi U yry6néHHbIN ypoBHK) / J1.O. eH-
aenwTtenH, KO.WN. Ouk; noa. pea. B.A. OpnoBa. — 2-e. uaa., ctep. — M.: MHeMo3uHa,
2015. - 238 c.
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6. Msakuwes IN.A. dusuka. : 11 knacc: y4eb. obuieobpasosar. opraHusauui / I.A.
Msakuwes, b.B. byxosues, B.M. Yapyrun; nog peg. H.A. lNapdeHTbeBon.— 3-e usg. —
M.:; MNpoceewlexne, 2016 .— 432c.

7. Msaknwes I".A. dusnka. 10 knacc: y4eb. ans obuieobpasosar. opraHusayui:
6a3oBbil kpoBeHb / A .Mskuwes, b.b.byxosues, H.H.Cotckuir; nog pea. H.A. MNap-
deHTbeBOn.— 2-e u3g. — M.: MNpoceeweHune, 2016 .— 416 c.

8. Mypbiwesa H.C. ®dusmka. 10 kn. basosblit ypoeHb: y4ebHuk / H.C. MNMypbiwe-
Ba, H.E. Baxeesckas, [J.A. Ncaees; nog pea. H.C. Mypsiwesa. .— 3-e u3g., cTepeoTun.
- M.: flpodha, 2015. — 271 c.

9. Mypbiwesa H.C. ®usuka. 10 kn. basosbi ypoBeHb: y4ebHuk / H.C. MNypbiwe-
Ba, H.E. Baxeesckas, [1.A. Ucaees, B.M. Yapyrux. .— 2-e n3ga., ctepeotun. —M.: [po-
¢a, 2015. - 303 c.

10. Pe3nnukuin 3.J1. dusnka. 3agayHuk-penetutop. 10-11 knaccel: nocob. ans
yy-csi 06weobpasos. yypexa.: B 3 4. Y.2 / 3.J1. Pesnunuknin .— M.: MNpoceewlexne, 2012.

11. ®usuka 10 knacc: yueb. ans obweobpasoBart. opraHusaunii: yrnyd. ypoBeHs/
[O.®. KabapguH, B.A. Opnos, 3.E. 3BeHuuk n gp.]; nog pea. A.A. MNuuckoro, O.0. Ka-
BapauHa. —M.: lNpoceeweHue, 2014. — 416 c.

CocTtaBuTenb NporpamMmmbl BCTYNUTENbHbIX UCMbITAHUIA NO duramke:
KaHauaaT puanKo-maTeMaTu4ecKux Hayk,

[OLEHT,. 3aBeayloLunin Kadeapoil ecTecTBEHHOHAaYUYHbIX
n obweobpasoBaTenbHbIX AUCUMNANH

C.E. 3w3uH
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