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[TpoK0IDKUTEIPHOCT BCTYIUTEILHOTO UCTIbITaHMs 110 (husnke 3 yaca 55 munyt (235 MuHyT).
DNEMEHTHI COJIEpIKaHUs, TIPOBEPSIEMBIE 3aTaHUSIMH SK3aMEHAIIMOHHOW PaboThI

1. Mexanuka

1.1 Kunematuka

Mexannueckoe JBuKeHHE. OTHOCHTENBHOCTh MEXAaHWYECKOTO MABIDKEHHs. MaTepualibHasi TOYKa.
Cucrema otcuera. TpaekTopus. Bektop nepemenienus u ero npoekuu. [IyTh.

CxopocTte. CnoxkeHue cKopocTeil. Y CKOpeHHe.

[TpsiMmonmHEtHOE paBHOMEPHOE M PaBHOIIEPEMEHHOE JBIKEHHE. 3aBUCHMOCTh CKOPOCTH, KOOPIUHAT U
MIyTU OT BPEMEHHU.

KpuBonmHeliHoe nBukeHue. JIBMKEHME IO OKPYXKHOCTH. YTJoBas CKopocTh. llepumon m wacrtora
oOpariieHusi. YCKOpEHHUE Teja MPU PAaBHOMEPHOM JABM)KEHUU MO OKPYKHOCTH.

CBo0OoHOE TTaZicHHE Tel. Y CKOpeHHe CBOOOHO TaIa0IIEro Tela.

1.2 Ilnnamuxa

B3aumopeiicteue Tten. IlepBeiii 3akoH HproroHa. IloHsATHE 00 WHEPIHAIBHBIX W HEHMHEPIIHAIBHBIX
cucremax orcuera. [I[puHuun oTHocuTenbHOCTH [ anumes.

Cuina. Cuiia B Mexanuke. CloXeHue Cuil, IeUCTBYIOIIUX HAa MAaTEPUAIbHYIO TOUKY.

NueprHOCTH TEN. Macca. I110THOCTS.

Bropoii 3akon HetoToHa. EqUHUIIBI U3MEPEHUS CUITBI U MACCHI.

Tpernii 3akoH HproToHa.

3aKOH BCEMUPHOTO TAroTeHUs. ['paBuTanmonHas nocrosgHHas. Cumia TsHKEeCTH.

Cunsl ynpyroctu. [Tonsitust o nepopmanmsx. 3akon I'yka.

Cunsl Tpenus. Cyxoe TpeHue: TpeHUE MOKOs U TpeHue ckoibxkenus. Koadduiment Tpenus.
[Ipumenenuss 3akoHOB HpIOTOHAa K mOCTynaTeabHOMY JIBHKEHUIO Tell. Bec Ttema. HeBecoMocTb.
[Ipumenenne 3akoHOB HpHOTOHAa K JBMXKEHUIO MATEPUAIBHOW TOYKH II0 OKPYKHOCTH. JIBHYKEHHE
HWCKYCCTBEHHBIX CIYTHUKOB. [lepBas kocMuyeckas CKOpOCTb.

1.3 3akoHbI cCOXpaHeHUsI B MeXaHUKe

Hmnynbe (KOJMYECTBO IBUKEHUS) MaTepHaabHON TOUKU. MIMIynbe cuiibl. CBsI3b MEXIY MpUpalieHuEM
UMITyJIbCA MAaTE€pUAIbHOM TOYKM W HMMIYJIbCOM CHJIBI. 3aKOH COXPAaHEHHs HUMIyjibca. PeakTHBHOE
JIBMDKEHUE.

Mexannueckast pabota. MoutHocTs. DHeprus. Ennnuiel n3mepenus paboTbl U MOITHOCTH.
Kunetnueckas sneprus. [lorennuanbaas sHeprud. [loTeHnnanbHas sHeprust Tea BOJIM3M MOBEPXHOCTH
3emuu. [loreHnmanbHas sHEPrus ynpyroro 1e(pOpMUpPOBAHHOTO TeNa.

3aKoH coXpaHeHUs1 MexaHnueckoi sHepruu. KoaduipeHnt none3Horo neiicTBus MEXaHU3MOB.

1.4 CraTnka TBepaoro reja

CrnoxxeHue cuil, NMPUIOKEHHBIX K TBEPAOMY Tely. MOMEHT CHUJIbl OTHOCUTEJIBHO OCH BpAallEHUS.
IIpaBHUII0 MOMEHTOB.

VYcnoBus paBHoBecus Tena. LIeHTp TsbkecTu Tena.

1.5 MexaHuKa KHAKOCTEH U ra3oB

JaBnenue. EnMHUIBI U3MEPEHU NAaBJICHUS: TIaCKallb, MM PT. CT.

3akon [lackansa. T'mapaBnuyeckuil mnpecc. JlaBiaeHwe >KUAKOCTM Ha JHO U CTEHKH COCyJa.
CooOmmarommuecst cocysl.



Atmocdepnoe masienne. OnbiT Toppudennu. MzmMenenne armocepHOTo JaBiaeHUs ¢ BHICOTOM.
3akoH Apxumena. [InaBanue tei.
JIBu>keHHe KuaKocTel o TpyoaM. 3aBUCUMOCTh AaBJICHUS KHUIKOCTU OT CKOPOCTH €€ TEUEHHS.

1.6 Mexanuyeckue KoJieOaHUS U BOJIHBI. 3BYK

[TonsTre o KonedarensHOM ABUXKEeHHH. [lepros i yacToTa KoJIeOaHHiA.

I"apmonnueckue konebanusi. CMenieHrue, aMminTyaa 1 gasa npu rapMOHHUYECKUX KOJIeOaHHsIX.
CBobonnbie konebanusa. Konmebanus rpysa Ha mnpyxkuHe. Marematndeckuii MasTHUK. [lepmonsr ux
kosebanuii. [IpeBpalienne 3Hepruu Mpu rapMOHUYHBIX KOJeOaHUAX. 3aTyXarolue KojaeOaHusl.
Brnyxaennsie koneOanus. Pezonanc.

[lonsitne o BomHOBBIX mpoueccax. llonepeunsie u npononbHbie BosHBL JlnnHa BonHBL. CKOpPOCTH
pacnpocTpaHeHus BOJIH.

HNutepdepennius Boan. [Ipunmmn [oiirenca. udpakiys BoJH.

3ByKOBbI€ BOJIHBL. CKOpPOCTH 3ByKa. ' pOMKOCTbH U BbICOTA 3BYKA.

2. MoJexyJsipHas GU3NKa H TEPMOAMHAMHMKA

2.1 OCHOBBI MOJIEKYJISIPHO — KHHETHYECKOH TeOpUuM

OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIAPHO — KHHETHYECKOW TEOPUU M HX OIBITHOE OOOCHOBaHUE.
bpoynoBckoe nBumxenue. Maccel u pa3Mepbl Mojekyl. Monb BemiectBa. IlocTossHHas ABoranpo.
XapakTep JBUKEHHS MOJIEKYJ B Ta3ax, )KUJIKOCTSIX U TBEPAbIX Telax.

TemoBoe paBHoBecue. Temneparypa u ee puznueckuit cmpici. [lkana remnepatyp Llenscust.
WneanbHpiii Ta3. OCHOBHOE YINpaBlIEHHE MOJEKYISPHO — KUHETUYECKOW TEOPUH HICAIbHOrO Trasa.
CpenHsisi KMHETHYECKasi 3HEprust Mojekyl u temmeparypa. [loctosnHas bonpimana. AOcontoTHast
TeMIIepaTypHas IIKaia.

VpaBuenue Knamelipona — MenjeneeBa (ypaBHEHHE COCTOSIHUS HACAIBHOTO rasa). YHHBEpcallbHas
ra3oBas MoCTosiHHAasA. M30TepMudecKuil, M30XOPHBINA U U300apHBINA MTPOIECCHI.

2.2 DjIeMeHTbI TEPMOAUHAMUKHA

TepmonnHamuueckasi cuctema. BHyTpeHHss sHeprusi cuctemsl. KonuuecTBa TEIUIOThl U paboTa Kak
Mepbl U3MEHEHUSI BHYTpeHHeW »Heprun. TemnoemkocTs Tena. [lonstue o0 annabaTrueckoMm mporiecce.
IIepBbIil 3aKOH TepMOAMHAMUKH. [IpuMeHEeHNE NEPBOro 3aKOHA TEPMOAVMHAMUKHN K U30TEPMUYECKOMY,
M30XOpHOMY U M300apHOMY Tiporieccam. PacueT paboTsl raza ¢ momoiisto PV — quarpamm.
HeobOpatumocts miporieccoB B npupojie. Bropoii 3akoH TepmoanHaMuku. Ousnyeckre 0CHOBBI pabOTHI
teroBbix asurateneil. KIT/I remnoBoro gsuraTesns 1 €ro MakCUMallbHOE 3HAYEHUE.

2.3 U3MeHeHHe arperaTHOro COCTOSIHUS BelecTBa

[IpeoOpa3zoBanue. Mcnapenue, kurneHue. YJenbHas TemjaoTra napooOpa3oBaHus. HacelmeHHBIN map.
3aBUCUMOCTD JABJICHUS U IUIOTHOCTH HACBHIIEHHOT'O IIapa OT TEMIEPATYPHI. 3aBUCUMOCTb TEMIIEPATYPHI
KHUIICHUA OT AaBJICHUA.

BnaxnocTts. OTHOCUTENBHAS BIAKHOCTD.

Kpucrammmueckoe nu aMmop(HOE COCTOSIHHME BEIIECTBA. Y A€IbHAs TEIIOTA IIABJICHUS.

VYpaBHeHHE TEIIOBOIro OanaHca.

3. DIeKTPOAMHAMUKA M MATHETH3M

3.1 DuekTpocTraTrnka

DNEeKTpUUECKUE 3apsbl. DIEMEHTAPHBIM JJEKTPUUECKUN 3apsj. 3aKOH COXPAHEHUs AJIEKTPUYECKOTO
3apsiga. BzauMoericTBre 3IEeKTpUUECKU 3apsSKEeHHbIX Tel. Toueunbli 3apsia. 3akoH Kyrona.
Onexktpuueckoe mosie.  HampspkeHHOCTh  dJEeKTpUYecKoro  mossl.  JIMHMM  HanpsKEHHOCTH
AJIeKTpUYecKoro moisi (cuwioBble JHHMM). OJHOpPOJIHOE »JlIeKTpuueckoe mose. HampsikeHHOCTh
ANIEKTPUYECKOTO T0JIsI TOUEYHOr O 3apsaaa. [IpuHImn cynepno3unum nojiei.

PaGota cun 3neKkTpryUecKkoro mojis npu nepeMenieHuu 3apsaa. [loTeHnnan U pa3HOCTh MOTEHIIMAJIOB.
CBs13p pa3HOCTH MOTEHIMAIOB C HANPSDKEHHOCTBIO 3JEKTpocTaThueckoro mnois. [loreHuman moms
TOYCYHOT'O 3apsaa. 9KBI/IHOTGHHI/I3J'II)HLIG IMOBEPXHOCTH.

IIpoBOAHMKM M [MANEKTPUKH B DJIEKTPOCTATHMUECKOM moje. JluanekTpuyeckas NpOHULAEMOCTh
BeuiecTBa. JnekTpoeMkocTh. Konnencatopsl. Ilone miockoro KosjeHcaTopa. OJIEKTPOEMKOCTh
IJIOCKOTO KOHAEHCATOpa. DHEPTHUS SJIEKTPUUECKOI0 MOJIS 3apsSKEHHOI0 KOH/IEHCATOopa.



3.2 IlocTOAHHBIHA TOK

Onextpuueckuid TOK. Cuna Toka. YcCIOBHS CYyIIECTBOBAHUS IIOCTOSIHHOIO TOKa B LENU.
Onexrpoasuxymas cuna (3C). Hanpspkenue. Mi3amMepenne cuiibl TOKa U HAMIPSKEHUS.

3akoH Oma it yyacTka nenu. OMHUYECKOE CONPOTHUBIIEHUE NPOBOJHHUKA. Y IEIBHOE CONPOTHUBIICHUE.
3aBUCHUMOCTD YIEJIBHOIO COIIPOTUBIIEHUS OT TeMIiepaTypbl. CBepxnpoBoauMocTs. [locienoBarensHoe u
[apajuIeJIbHOE COEIMHEHNE IIPOBOIHUKOB.

3axod OmMa 11 HOJIHOU LIEHH.

Pabora u moutHOCTh TOKa. 3akoH J[xoynsa-JIeHma. DneKTpuueckuii TOK B MeTaiax.

DIEKTPUYECKHUM TOK B SJIEKTPOJIMTAX. 3AKOHBI 3JIEKTPOJIN3A.

DneKTpUUECKU TOK B BaKyyMe. TepMOo3IeKTpOHHAs IMHUCCHS. DIEKTPOHHAs JIaMIIa - IUO/.
[TonynpoBonuuku. CoOCTBeHHass M MPUMECHAs MPOBOAMMOCTH IOJIYIMPOBOAHUKOB. 3aBHUCHUMOCTh
IIPOBOAMMOCTH  TMOJYHPOBOAHUKOB ~ OT  TEMIIEpaTypbl, p-N-epexoj U  €ro  CBOMCTBa.
[TonynpoBoaaukoBseIit nuox. Tpanszuctop. Tepmucrop u poropesucrop.

OnexTpuueckuid ToK B razax. CaMOCTOSTENbHBIN U HECAaMOCTOSITENbHBIN pa3psiabl. [lonsaTue o miasme.

3.3. Maruetusm

MaruutHoe nose. J[eficTBUE€ MarHMUTHOTO MOJII Ha PaMKy C TOKOM. WHAYKIMS MarHUTHOTO MO
(MarHuTHas MHAYKUUA). JIuHuM MarHUTHOM MHAYKIMKM. KapTUHBI TUHUN MHIYKIIMM MarHUTHOTO IOJIS
MPSIMOTO TOKA U cosieHouAa. [loHaTre 0 MarHUTHOM I0JIe 3eMJTH.

Cuua, aeiicTByromIas Ha IPOBOJHUK C TOKOM B MarHUTHOM HoJie. 3aKOH Amrepa.

JleficTBMEe MarHUTHOTO TOJIA Ha OB KyIuiics 3apsa. Cuna Jlopenna.

MarnutHble cBOMCTBa BemiecTBa. [ unoresza Amnepa. deppomMarHeTuku.

3.4. D1eKTPOMATHUTHAS UHAYKLIHS

Maruutsbii  notok. Omnbitel  ®apaznes. SfIBieHue 3JIEKTPOMArHUTHOW UMHAYKUMU. Buxpepoe
EKTPUYECKOE IT0JIE. 3aKOH AIEKTPOMAarHuTHOU uHAyKuuu. Ilpasuino Jlenna.

Camounnykuus. UanyktuBHoCTh. D{C caMOMHIYKIINH.

OHeprus MarHUTHOTO TOJIS.

3.5. D1eKTpOMATrHUTHBIE KOJI1e0AHUS U BOJIHBI

[lepeMeHHBIN JIIEKTPUYCCKHA TOK. AMIUIUTYIHOEe U jcicTByromee (3QQexTuBHOE) 3HAUCHUE
NEPUOANYECKH U3MEHSIOIIEr0Cs HAIPSDKEHUS U TOKaA.

[TonyuyeHne nepeMeHHOro TOKa ¢ MOMOIIbIO MHIYKIIMOHHBIX TeHepaTtopoB. Tpanchopmatop. [lepenaua
ANEKTPUYECKON SHEPTUH.

Konebarenbubiii kKoHTYp. CBOOOJHBIE 3JEKTPOMarHUTHbIE KoyieOaHusi B KoHType. IIpeBpamieHus
SHepruun B KojeOaTenbHOM KoHType. Popmyna TomcoHa mas mepuoaa KonebaHuil. 3aryxaromue
ANEKTPOMAarHUTHbIE KOJeOaHusl.

BeiHyX1eHHble Kone0aHHs B DJIEKTPUYECKHX LeMsAX. AKTUBHOE, €MKOCTHOE W HMHIYKTHBHOE
COIPOTHUBIIEHUS B IIEMH TaApMOHUYECKOI0 TOKa. PE30HAHC B AJIEKTPUYECKUX LEMAX.

OTKpbITHIN KoslebaTenbHbI KOHTYp. OnbIThl ['epria. DnexTpomarauTHele BoaHbl. X coiicTBa. Illkana
AJIEKTPOMAarHUTHBIX BOJIH. M31ydeHne u mpueM 3JIeKTPOMarHuTHBIX BOJIH. [IpuHIMIIBI painoCBs3H.

4. OnTuka U KBaHTOBas Ppusuka

4.1. TeoMmeTpuuecKkas ONTHKA

Pa3BuTHe B3I110B Ha IPUPOLY CBETA. 3aKOH MPSIMOJIUHEIHOTO pacpoCTpaHEHHsI CBETA.

3akoHbl oTpakeHHs cBeTa. [TocTpoeHne n300paskeHui B IIIOCKOM 3epKaJie.

3aKoHbI TPEIOMIIEHUS CBeTa. AOCONMIOTHBIA U OTHOCUTENBHBIN MTOKa3aTeIH NMpeloMiIeHHs. X0/ JIydel B
npusMe. SIBjIeHne MOTHOro (BHYTPEHHET0) OTPaKEeHUSI.

Tonkue nuH3bl. DOKYCHOE paccTOsHME M oNTHYeckas cuia JuH3bl. [locTpoeHue uzoOpaxkeHus B
COOMpAIOIIMX U paccerBarOIUX JUH3ax. Popmyrna TUH3BL. YBEIUUYEHHE, 1aBaeMOe JINH3aMH.
OnTtuueckue mpuOOpHI: Jyma, Goroanmapar, MPOSKIIMOHHBIN anmapaT, MUKPOCKOT. X0/ Jydeld B 3THX
npubopax. ['nas.

4.2. JnemMeHTHI (PU3NYECKON ONITHKH
Bomnogsie cBoiicTBa cBeta. [lonspusanus cBera. DieKTpoMarHuTHas IPUPOJIa CBETA.



Ckopocts cBeTa B omHOpomHOW cpene. Jlucmepcuss cBera. Cmektpockorn. WHppakpacHoe u
yIBTPa(UOIECTOBOE U3TyYCHHUS.

WnTtepdepennus cBera. KorepeHTHbIE HICTOYHUKH. Y CIOBUS 00pa30BaHUSI MAKCUMYMOB M MUHUMYMOB
B UHTEP(EPEHIIMOHHON KapTHHE.

Hudpakuus ceera. Onwit FOuTa. [Ipunnun [Molirenca. J{udpaxkimnonnas pemerka.

[Tonspusanus ceera.

Kopnyckynsipubie cBoiicTBa cBeta. [loctossHHas [lnanka. ®@otosddekr. 3akonsl poTodrdpdexra. DoToH.
VYpaBuenue DiinmreitHa i Gorodddexra.

JaBnenue cBeta. OnbIThl JleGeneBa 1o U3MEPEHUIO TaBJICHHS CBETA.

IToctynatel Teopun oTHOCUTENBHOCTH (IlocTynarel DitHITeliHA). CBSA3b MEX/y Maccol U SHEPTUEH.

4.3.. ATOM U aTOMHOe PO

OmnbiTel Pesepdopna no paccesHuro o-uactui. ITnanerapHas mozaenb aroma. KBaHTOBBIE MOCTYJAThl
bopa. Ucnyckanue u noriaomeHne SJHepruu aToMoM. HenpephIBHBIN U JIMHEWYAThIN CIIEKTPHI.
OKCIIEpUMEHTAIIBHBIE METOBI PETUCTPALUN 3apSDKCHHBIX YacTHLl: Kamepa Buiibcona, cuetuuk ['eirepa,
y3bIPbKOBasi Kamepa, POTOIMYIHCHOHHBIN METO/.

CocraB snpa aroma. M3oromsl. DHeprus CBA3M aTOMHBIX sAnep. IloHATHE O sIEpHBIX pEaKLMAX.
PagnoakTuBHOCTE. Buabl pafiMOaKTUBHBIX HM3IYyYEHMM M HMX CBOWCTBA. llemHble saepHBIE peakLuUu.
TepmosinepHas peakuus.

buonoruueckoe nelicTBre paJuOAKTUBHBIX U3IYyYCHUN. 3aliuTa OT PaJUualiy.



Oo0pa3zen BCTYNUTEJIbHOT0 UCTILITAHUA MO Ppu3uKe
Bapuant Ne(.

1. Ha pucynkax u3o0OpaxeHbl TpaduKyu 3aBUCUMOCTH MOJIYJIS YCKOPEHHS OT BPEMEHHU ISl Pa3HbIX
BUJIOB JIBIDKeHUs. Kakoil rpaduik COOTBETCTBYET PaBHOYCKOPEHHOMY JIBHKEHUIO?
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2. JlBa MaNeHBKHMX IIapMKa Maccod M KaXIblii HaxXOIATCS Ha PAcCTOSHUU [ JPyr OT JApyra u
npuTsAruBatoTcs ¢ cuioit F. KakoBa cuia rpaBUTallMOHHOTO NPUTSKEHUS IBYX JIPYTUX IIAPUKOB, €CIIH
Macca ogHoro 3m, macca Jipyroro m/3, a pacctostHue Mexay HUMH 317

1. F3 2. F/9 3. 9F 4. 3F

3. C KakuM yCKOpeHHEeM OyJeT JBUTATHCS TEJIO MAcCOW 3 KT MOJ| JCHCTBHEM PE3yIbTHPYIOIICH CHIIBI 6
H?

1. 0,5 m/c? 2. 1,5 m/c? 3.2 m/c? 4. 18 m/c?

4. VMmynbC peHTreHOBCKOro (oroHa yBemmumics. Kak mpu 3TOM U3MEHSTCs JJIMHA BOJHBI (OTOHA,
sHeprus (OTOHA M YaCTOTa KoieOaHuii BOJIHBI (poTOHA?

A. IMHA BOJHEBI 1. yBenuuurcs
B. sueprus porona 2. yMEHBIIUTCS
C. d4acrora KonebaHui 3. He U3MEHUTCH
A B C

5. IInockui BO3)Iy1].IHLII>i KOHACHCATOP EMKOCTBIO C MOAKJIIFOYHIIN K UCTOYHUKY TOKaA. Kak
HU3MCHUTCA CMKOCTH KOHACHCATOpPA, 3apsi] W HAIPsIKCHUC MCEKAY O6KJ'IaI[KaMI/I, €CJIM, OTKJIIOYHMB
KOHACHCATOP OT UCTOYHHKA TOKA, YBCIIMUUTH PACCTOAHUEC MCIKAY €TO O6KJIa,Z[KaMI/I?

A. eMKOCTb KOHJIEHCaTopa 1. yBenuuurcs
B. 3apsn konapeHcaTopa 2. YMEHBIIUTCS
C. HampshkeHHe MeXay OOKIaJaKaMu 3. He U3MEHUTCS

A B C




