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OPTAHU3AIIMOHHO-METOJINYECKHUE YKA3ZAHUA U
PEKOMEHJAIIUA 11O ITOAT'OTOBKE K OK3AMEHY

Hacrosimass nmporpamma cocraBieHa Ha OCHOBE TpeOOBaHMM JeHCTBYIOIICH
y4eOHOM IpOrpaMmbl 10 GU3HKE AJII CPEAHUX HIKOI.

[Ipy nNOArOTOBKE K HSK3aMEHY OCHOBHOE€ BHHUMAHHUE CIEAYET YACIHTh
OTIPEICIICHHUIO CYIITHOCTH METOOB MO3HAHUSI PUPOJIBI, CTIOCOOHOCTH MCTOJKOBBIBATH
(U3UYECKUIl CMBICT TMPOUCXOMISIINX MPOLECCOB U SABJICHUN OKPYKAIOIIEro MUpa,
3HAHWIO OCHOBHBIX 3aKOHOB KJIACCUYECKOM (DM3MKH, a TAKIKE YMEHHUIO IPUMEHSTh UX K
PELIEHUIO 3a/1a4.

Heobxoaumo ymeTh Mojiab30BaThes MpH BbhlUUCHeHUsX cuctemoit CH, 3HaTEH
BHECHUCTEMHBIE €IMHULIBI, YKA3aHHBIE B IPOTrPaMMeE.

BOITPOCHI TEOPUU
1. Mexanuka
1.1. Kunemaruka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHXKCHMUS.
Marepuanbnas Touka. Cucrema orcuera. Tpaektopus. Bekrop nepemerieHus u ero
npoekund. [Iyts. CkopocTs. CrnokeHre CKOPOCTEN. Y CKOPEHHE.

[IpsMonvHEiHOE  PAaBHOMEPHOE W DPABHOIIEPEMEHHOE  JIBHOKEHUE.
3aBUCHUMOCTH CKOPOCTH, KOOPJIMHAT U MyTH OT BPEMEHHU.

KpuBonuHenHoe nBukeHue. [IBUKEHHUE MO OKPYKHOCTHU. YTJIOBasi CKOPOCTh.
Yckopenue Tena npy IBUKEHUHU 110 OKPYKHOCTH.

CBoOoiHOE TIaJIeHHE Tel. Y CKOpeHHe CBOOOIHO Tajaroliero Teia. JIBmKkeHne
TeJa, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY. J[aJIbHOCTh M BBICOTA TOJIETA.

1.2. [unamuka

Bzanmopeiictue Ten. Ilepsriit 3akon HerotoHa. [lonsarne 00 mHepIMaIbHBIX
Y HEMHEPLUAIbHBIX cucTeMax orcyera. IIpununn otHocurensHocTH [Manues.

Cuibl B Mexanuke. CI0KeHUe CHII, IEVCTBYIOIINX HA MATEPUAIBHYIO TOUKY.
NueprHocTs Ten. Macca. IInotHOCTS.

Bropoii 3akon HerotoHa. EquHuIIBI H3MEpEHUS CUIIbI U MACCHI.
Tperuit 3akoH HproToHa.

3aKOH BCEMUPHOTIO TATOTeHUs. I'paBuTanimonHas noctostHHas. Cuiia TSKeCTH.

Cunsl ynpyroctu. [lonstue o nedpopmanusax. 3akon ['yka. Moayns FOnra.
Cunsl Tpenus. Cyxoe TpeHHe: TpeHHEe MOKos U TpeHue ckoibxeHus. Koadduuuent



TpeHus. Bsaskoe Tpenue.

[IpumeHnenne 3akoHOB HpIOTOHA K IOCTymaTeNnbHOMY IBMXKEHHIO Tell. Bec
Tena. HeBecoMoCTb.

IIpumenenne 3akoHOB HpIOTOHAa K JBH)KEHUIO MAaTEPUAIBHOM TOYKU II0
OKpPYHOCTH. J[BM>)KEHHE HCKYCCTBEHHBIX CIIyTHUKOB 3€MJIN.

1.3. 3akoHBI COXpaHEHUS B MEXaHUKE

Nmnynbe (KOJMYECTBO ABMXKEHMS) MaTepUaIbHOM TOUYKU. VIMIyJIbC CHIIBI.
CBs3bp MeXAy NPUPALICHUEM HMMITYJbCAa MAaTEPUAIBHONM TOYKHA M MMITYJIBCOM CHJIBL.
WMitynbCc cUCTEMBI MATEpUATIBbHBIX TOUYEK. 3AKOH COXPAaHEHUsI UMITyJIbca. PeakThuBHOE
JBUYKEHUE.

Mexanunueckas padbota. MomHocTs. DHeprus. Enunuibl uamMepeHus: padboTsl U
MOIIHOCTH. KrHeTHueckast sHEprusi MaTepuaibHOW TOYKH M CUCTEMbI MAaTEPHAIIBHBIX
TOYEK.

[TorenunanbHas sHeprus. [loreHuumanbHas 3HEprust Tell BOJIU3U MOBEPXHOCTH
3emuu. [loTeHnanpHas s3HEPrust yupyro Ae(popMUpOBaHHOTO TeJa.

3aKOH COXpaHEHU MEXaHUYECKOU SHEPIUU.

1.4. CraTtuka TBepaoro reja

MOMEHT CHJIBI OTHOCUTEJILHO OCH BpatieHus. [IpaBruino MOMEHTOB.
YcnoBust paBHOBECHS Tea.

1.5. MexaHHKA KHAKOCTEeH U ra3oB

JlaBnenune. 3akoH [lackans. I'mapasnuuecknii npecc. JlaBneHue KUAKOCTH Ha
JTHO U cTeHKHU cocyaa. CooOmiaronirecs: Cocyabl.
AtmocdepHoe naBieHue. 3akoH Apxumena. [lmapanue Ten.

1.6. Mexann4yeckue KojeOaHUsI U BOJHBI. 3BYK

[Tonsartue o konebaTenbHOM JBYKeHUU. [lepron 1 yacTora KoyieOaHUiA.
["apmonunyeckue konebanusg. Cmellenue, amuutyga U ¢asza Mpu rapMOHMYECKHX
kojeOanusix. CBoOomubie  koneOanusa. Kosebanust rpy3a Ha  Opy>KUHE.
MaremaTtndeckuit mastHUK. [lepros koneGanui.

[IpeBpamieHuss SHEPrUM NpPU TAPMOHUYECKHX KOJIEOaHMSIX. 3aTyXarollue
KoseOanus. BeinyxneHnsie konebanus. PezoHanc.

[TonsiTHEe 0 BOMHOBBIX IIporeccax. Ilonepeunsie u npononbHble BOIHBL. [nHa
BOJIHBI. CKOPOCTB pacpOCTPAHEHMS BOJIH.



[lonsitue 06 wuHTepdepeHIMN U AU(PAKUUU BOJH. 3BYKOBBIE BOJIHBI.
CKopocCTb 3ByKa, TPOMKOCTb U BBICOTA 3BYKa.

2. MoJaekyasipHasi pu3uKka 1 TEPMOJAMHAMHUKA
2.1. OcHOBBI MOJIEKYJISIPHO-KUHETHYECKON TEOPUHN

OCHOBHBIE TOJOKEHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUM U UX OIBITHOE
o0ocHOBaHUE. bpoyHOBCKOE ABUKEHUE.

Maccsl u pazmepsl MoJieKky. Moub BeniectBa. [loctossHHass ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u ee Qusnueckuid cmbica. Illkana
temneparyp Llenbcusi.

NneanpHpiil ra3. OCHOBHOE ypaBHEHHUE MOJEKYJISIPHO-KUHETUYECKOW TEOPUU
uaeanbHOro rasza. CpenHsisi KUHETHYECKash HHEpPrus MOJIEKYJd W TemIeparypa.
[TocTositnnas bonbiiMana. AGCom0THAs TeMIepaTypHasi 1Kajia.

VYpaBuenue MengeneeBa - Knanelipona (ypaBHEHHE COCTOSIHUSI UJI€AIBHOTO
rasa). YHUBepcalbHas ra3oBasi HOCTOSHHAS.

N3otepMuyeckuii, U30XOPHBIN 1 M300apHBINA MPOIIECCHI.

2.2. JjieMeHThI TEPMOAUHAMUKH

Tepmoannamuueckas cucrema. BHyTpeHHsst sHeprus cucrembl. Konnyecrsa
TEIJIOTHI ¥ paboTa Kak Mephl U3MEHEHHUS BHYTpeHHEH dHepruu. TemnoeMKocTh Tena.

[Tonsitue 06 ammabatudeckoMm mporiecce. [lepBbIii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHune epBoro 3akOHa TEPMOJMHAMUKU K U30TEPMUUECKOMY, N30XOPHOMY H
n300apHOMY MpoILIeccaMm.

HeoGpatumocTs mporieccoB B mnpupoge. Dusuyeckre OCHOBBI PabOTHI
ternoBbIX aBurarenei. KIIJI TennoBoro asuratelis 1 €ro MakCMMajlbHOE 3HAUYCHUE.

2.3. U3MeHeHHUe arperaTHOro0 COCTOSIHUSA BellecTBA

[TapoobpazoBanue. Hcnapenue, KUIICHUE. Y nenpHas TEIoTa
napooOpazoBanusi. HaceimieHHsld map. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHUS OT
JIABJICHHS.

BnaxxHocTh. OTHOCUTENBHAS BIIAKHOCTb.

Kpucrannnueckoe u amoppHOE COCTOSIHUE BEIIECTBA. Y JelibHAs TEIUIOTA IJIaBJICHHUSL.
VYpaBHeHue TemioBoro OanaHca.



3. DJIeKTPOAUHAMHUKA
3.1. DnekTpocraTuka

DONEeKTpUYECKUe 3apsiibl. DJIEMEHTAPHBIM JJIEKTpUYECKHM 3apsiji. 3aKkoH
COXpaHEHUSs AJIEKTPUUYECKOTO 3apsia. B3aumoaeicTBrue 2MEKTPUYECKU 3apsiKEHHBIX
ten. 3akoH Kynona.

DnexTpocTaTrueckoe mosie. HampsykeHHOCTh 3IEKTPOCTATUYECKOTO TMOJIS.
JIuHUY HANPSYKEHHOCTH AJIEKTPOCTATUYECKOTO MOJIs (CUIIOBbIE TMHUM). OTHOPOIHOE
3JIEKTpOCTaTHUECKOe ToJie. HanmpsskeHHOCTh 37EKTPOCTaTUYECKOTO MOJSI TOUEYHOTO
3apsija.

PaGora cun oanekrpoctatuueckoro moing. [loreHuuan W pa3HOCTh
HNOTEHLUAJIOB. CBsi3p  pa3HOCTH NOTEHLMAJIOB C HaANPSKEHHOCTbHIO
AJIEKTPOCTATUYECKOTO MOJISL.

[ToTeHnuan momist TOYeYHOTO 3apsAaa. DKBUIIOTCHIIMATFHBIC TOBEPXHOCTH.

[TpoBOAHUKH M AMPJCKTPUKH B AJIEKTPOCTATHUECKOM MoJie. JmdaeKTpudyeckas
MMPOHUIIAEMOCTH BEMIECTBA. DIEKTPOEMKOCTh. KOHAEHCATOPBI.

[lone miockoro KoHAEHcATOpa. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.
[TocnenoBarenbHOE U MapaieIbHOE COETUHEHNE KOHIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

3.2. IloCcTOSIHHBIN YJIEKTPUYECKHI TOK

OnekTpuueckuil TOK. Cuia ToKa. Y CIOBUS CyIIECTBOBAHUS ITOCTOSHHOTO TOKA
B 1ienu. Dnekrpoaprkymas cuna (3J1C). Hanpsikenue.

3akoH Owma g5 ydactka 1end. OMHUYECKOe COMPOTUBIICHHE IPOBOIHHKA.
YaensHOE€  CONPOTHUBIIEHHE. 3aBHCHUMOCTH  YAEJIBHOTO  CONPOTHBIICHHS  OT
TEMIIEPATYPBHI.

[TocnenoBaTenbHOE U MApAJJICIbHOE COEIUHEHUE MPOBOAHUKOB. M3mepenue
conpoTuBiieHUsA. 3akoH Oma 1151 TOJTHOM LETIH.

Pabora u momHocTh Toka. 3akoH Jlxoymns-JleHma. DiexkTpuueckuil TOK B
MeTaiax.

DNEKTPUUYECKUI TOK B AJIEKTPOJIUTAX. 3AKOHBI AJIEKTPOJIHN3A.

3.3. Margerusm

MarunutHoe mnoJsie. JleMcTBHE MArHUTHOTO MOJISi HA MHPOBOJHUK C TOKOM.
Nuaykuust MarHUTHOTO MOJISL.

IToHsiTHE O MAarHUTHOM MOJIC 3EMJIH.

Cuna, neWcTByrolas Ha MPOBOAHUK C TOKOM B MAarHUTHOM Toji€. 3aKOH
Awmrepa.

JlelicTBE MArHUTHOTO TIOJNS Ha JBWXKYyIMiica 3apsa. Cuna JlopeHua.



MarauTHble CBOMCTBA BEIIECTBA.
3.4. DIeKTPOMATHUTHASI MHAYKIUSA

Marunutablid - oToK.  OmnbiTel  ®Dapanes. fIBiIeHUE BIEKTPOMArHUTHOM
WHIYKIWHU. 3aKOH 3JIEKTpOMarHuTHoi uuaykuuu. [Ipasumno Jlenna.

Camounnykiusi. UuayktuBHOCTh. DJIC cCaMOMHIYKIIUH.

DHeprus JEKTPUUECKOr0 U MAarHUTHOTO TOJIS.

3.5. DJIeKTpOMArHUTHBbIE KOJICOAHNUS U BOJIHbBI

[TepeMeHnHbI 25ekTpuyeckuii ToK. TpaHchopmarop.

Koneb6arenbubiit  koHTYyp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOaHUS B
KoHType. [IpeBparenust s3Hepruu B KosiedatenbHOM KoHType. Dopmyrna TomcoHa ajist
nepuoja KojaeoaHui.

DIIEKTpOMAarHuTHbIE BOJIHBL. VX cBoicTBa. [lIkana 37eKTpOMAarHUTHBIX BOJIH.
[IpyHIMIBI paIUOCBA3H.

4. Onruka
4.1. 'eomeTpuyecKasi ONTHKA

3akoH OPSIMOJIMHEWHOTO  PAaclpOCTpaHEeHWs cBeTa. VIHTEHCHUBHOCTb
W3JIyYEHUS, CBETOBOM NOTOK. OCBEIIEHHOCTh. 3aAKOHBI OTPAYXKEHHUSI CBETA.

ITmockoe 3epkaio. [loctpoenne n300pakeHH B TIJIOCKOM 3€pKajie.

3aKOHbBI TpeoMJIEHUS! cBeTa. AOCOJIIOTHBIM M OTHOCUTENIbHBIN IMOKa3aTeIH
npeaoMIIeHUS. SIBJI€HUE TOJHOTO (BHYTPEHHETO) OTPAXKEHUSI.

Tonkue nmrH3b1. DOKYCHOE PACCTOSAHHUE U ONITHYECKAsI CUJIA JIMH3BI.
[TocTpoenne un3o0paxeHuss B COOMpPAONIMX M PacCEUBAIOMIMX JiMH3aX. Popmyia
JIMH3BI.

4.2. Bo/iHOBBIE M KOPIIYCKYJIIPHbIEC CBOHCTBA CBETa

BonHoBbIe cBO¥cTBa cBeTa. DIEKTpOMarHuTHas mpupoja cBera. CKopocTh
CBeTa B OJHOPOJHOM cpene. HNutepdepenmus cBeta. Judpakums csera.
[Monspu3zarus ceeta. [Jucnepcust ceera.

Kopnyckynsapueie cBoiictBa cBeta. [loctositnnas Ilnanka. ®oTtoaddexr.
3akoHnbl hoTtorddexra. DoToH. YpaBHeHue DiHIITeHHA 11 PororddekTa.

HNasnenue ceera. OnbiThl JIeOeneBa mo n3MepeHuIo TaBJICHUS CBETA.
[Toctynarel Teopun oTHocuTenbHOCTH (Iloctynatel OiHinTelHA). CBS3b MEXKIY
MAaCCOM Y SHEPTHUEH.



5. ATomMm 1 aTOMHOe SIAPO

OnpiTel Pezepdopaa mo paccesHuro a-dactuil. [lnanerapHas mojienb aToma.
KBanToBbie noctynatsl bopa. Mcriyckanue v moriomnmeHue SHEPrul aTOMOM.

OKCIIEPUMEHTAIIBHBIE METOJIbl PETUCTPALMM 3apsKEHHBIX YaCTHIl: Kamepa
Bunbcona, cuetunk I'eitrepa, my3pippkoBasi kamepa, GOTOIMYIbCUOHHBIA METO/I.

CocraB snpa atoma. M3otomnbl. DHeprust cBs3u aToOMHBIX saep. IloHsTue o
AJIEPHBIX peakiusiX. PainoakTUBHOCTb.

Buabl paanoakTUBHBIX U3Ty4YEHUNA U UX CBOMCTBA. bHOJIOrMyecKkoe encTBHe
PaMOAKTUBHBIX U3TyYCHUM.

OPTAHU3AIIMOHHO-METO/INYECKHUE YKAZAHUA U
PEKOMEHJAIUMU ITPU CTJAYE DK3AMEHA

1. O0umMe MoJI0KeHud:

DK3aMeH 1o (U3MKe TPOBOJUTCS B MUCbMEHHOU (popme.

1. IlpennogaBarens AOHKEH NPOUH(OPMUPOBATH A0UTYPUEHTA O TOM, YTO:
- 3aIIMCHU Ha TUTYJIBHOM JIUCTE€ MOKHO JIEJ1aTh TOJIBKO TaM, II€ YKa3aHo;
- SK3aMEHAIIMOHHYI0 palOoTy JKEJIaTeJbHO BBIMOJIHUTh CHayajda Ha BKJIAJbIIIE
«YEpPHOBUK», a 3a TEM Ha JMCTE-BKJAJbIIIE JUIsI MHUCbMEHHOW 3K3aMEHAlMOHHOU
padoTHI;
- aOUTYpHEHTY KaTeropHuecKH 3ampeniaeTcs MUcaTh CBOIO (aMUWIMIO HA JIUCTe-
BKJIQIBIIIE JISI TUCHbMEHHOM dK3aMEHAIIMOHHOM pabOThI;

2. Ilpu npoBepke MUCBMEHHOW pabOThHI MpenojaBaTellb OLUEHUBAET OTBET HA
Ka)KJplii BOIIPOC B COOTBETCTBUH C KPUTEPHUSAMU, IPUBEACHHBIMH BBIIIE.

3. Ecniu paHbl HECKOJIBKO BapMaHTOB OTBETAa Ha OJUH BOIIPOC, TO OTBET Ha
Hero He 3acuuThiBaeTcs (0 6amioB), make €Ciu OJJUH U3 OTBETOB MPABWIHHBIN.

4. 3anucu, BBITIOJIHEHHBIE HA BKJIAJbIIIE «YEPHOBUKY», TPUEMHON KOMUCCUEN
HE paccMaTpUBaIOTCA.

5. Bo BpeMs sk3aMeHa aOUTYPUEHT HE MOXKET XOJUTh MO ayJUTOPUU WIH
BBIXOJUTH U3 Hee. AOUTYPUEHTY 3alpeliaeTcs Mojib30BaThCs MOOMIILHOM CBSI3bIO, A
TaK)Ke JIUTEepaTypoil. AOUTYpPUEHT MOXKET cAaTh pabOTy paHblle YCTaHOBJIEHHOIO
BPEMEHU.

2. Kputepum o1ieHKH IK3aMeHYeMbIX:

1. DK3aMEHAIIMOHHBIA OUJIET COCTOMT M3 IIATH BOIPOCOB TEOPETHUCCKOTO
Marepuaa 1o Bcemy Kypcy GU3UKH U OJTHOU 3aJ1auu.
2. OTBeT Ha KaXIbIi BOMPOC TEOPETUUYECKOTO MaTepralia OI[EHUBACTCS T10

OaJUTbHOM CUCTEME:

15 6an0B — eciiv aOUTYPUEHT M3JI0KWI IPOrPAMMHBIA MaTepHall UCUEPIIBIBAIOIILIE,
MOCJIeIOBATENBHO, TPAMOTHO, IOTUYECKHU CTPOMHO, HE J0IMyCKas OIIMOOK.

10 6asnoB — eciii aOUTYpHUEHT IPaMOTHO U IO CYLIECTBY M3JaraeT mporpaMMHBIN



MaTcpHraj, HO JOITYCKACT HECYIICCTBCHHBIC HCTOYHOCTU B OTBCTC HA BOIIPOC.

5 6ans10B — ecii aOUTYPUEHT M3JI0XKHII TOJIBKO OCHOBHOW MaTepual, HO HE 3HAeT
OTHENbHBIX JETalled, JOMYCKaeT HETOYHOCTH M HCIOJIb3YEeT HEAO0CTAaTOYHO
OpaBWIbHBIE (OPMYJIUPOBKH, HApYyLIAeT IMOCIEAOBATEIbHOCTh B  H3JI0XKEHUU
IPOrpaMMHOTr0 MaTepHaa.

0 0a/yI0B — ecnu a0UTYpUEHT HE 3HAET 3HAUUTEIBHOM 4YacTH MNPOrpaMMHOIO
MaTepuana, JO0IMyCKaeT CylIeCTBEHHbIEC OIIMOKH.

3. Pemenue 3amaun olieHMBAETCS 1O 0aJIJIBHOH cHCTEME:

25 0asoB — eciau aOUTYpUEHT pelIwil 3ajJady He JI0NmycKas OIIMOOK, MOYYHII
paBUJIbHBINA OTBET.

20 0amnoB — eciu aOUTYPUEHT MPU PEIICHUU 33Jayd JIONMYCTUSl HE3HAYUTEIbHBIC
MOTPELIHOCTH.

15 6an10B — eciiv aOUTYPUEHT MPU PEIICHUHU 3a7a4M JIOMYCTUII OIIHUOKH.

0 0aJ1710B — HE MOXKET PELINTH OCTABJICHHOMN 3aJaUH.

4. OO6mmit 6amn — 310 cymma 0ajuioB, NOJYYEHHBIX 32 OTBETHI Ha BCE
BOMPOCHI.

S. OneHka 3a MUCBMEHHYIO pabOTy CTaBUTCA B 3aBUCUMOCTU OT OOILEro
Oasna.

6. MuHuManbHOE KOJMYECTBO OaiioB, MOATBEP)KIAIOLIEE YCIEUIHOE

IMPOXOKACHHUC BCTYIIMTCIIBHBIX HUCIBITAaHUHN 110 ¢)H3HK€ — 36 6aJ1710B.
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