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ITporpammMa BCTYNHTEJbLHBIX HCNBITAHUN 110 buszuke

Hacrosimas nporpamma cocraBiena Ha 0CHOBE HbIHE JCHCTBYIOLMX y4eOHbIX MporpaMm
TUISL U3Y4€HHUs] (PU3UKHU B IITKOJIAX.

Ilprr moprotoBke K 9K3aMeHy OCHOBHOE BHHMAaHHE CIEIyeT YIEIUTb BBISIBICHHUIO
CYIIHOCTH (U3MYIECKUX 3aKOHOB W SIBJIEHHH, YMEHHIO WCTOJIKOBLIBAT Guznueckuit cMmpic
BEJIMMH ¥ MIOHATHH, a TAlKe YMEHHIO IPHMEHSTh TEOPETHYECK I MaTepHall K peLieHH IO 3a1ay.
HeoGxomumMo ymeTs 1moNb30BaThest MIPH BBIMMCIEHHSX CHCTeMOM CU M 3HATH BHECHCTEMHBIE
CIIMHUIIBI, YKa3aHHBIE B IPOrpaMMe.

I. Mexanunka

I.1. Kunemarnka

Mexanndeckoe  JBHIKEHHE. OTHOCHUTENBHOCTE MEXaHHYECKOTO  JBMIKEHUS.
Marepuansuas Touka. Cucrema orcuera. Tpaekropus. BekTop mepeMerenns i ero mpoeKuH.
ITyTs.

Cxopocts. CiioKeHHE CKOPOCTE}.

Yckopenue. ClloKeHHE yCKOPEHHH.

IIpsimMonuEElHOE PaBHOMEPHOE U PaBHOIEPEMEHHOE JABHIKEHHE. 3aBUCHMOCTH CKOpOCTH,
KOOPJWHAT U ITyTH OT BPEMEHH.

Kpusonunetinoe apmkenue. JIBiikeHne mo oKpyXHOCTH. YrioBas ckopocTs. [lepuon u
4acToTa oOpaineHus. YCKOpeHHE Tela NPH IBWKEHMH 110 OKPY)KHOCTH. TaHreHIMAaTbHOE U
HOPMAaJIbHOE YCKOPEHHS.

CBoboznroe manenue Ten. YCKopeHHe CBOGOAHO Maialomiero Tena. JBukeHUe Tena,
OpOLIEHHOr0 IO YTIIOM K FOPH30HTY. JIabHOCTD M BBICOTA MOJIETA.

IlocTynartensHoe U BpalaTenbHOE ABHIKEHHE TBEPJOTO Teja.

1.2. Inaamuka

Bsaumopneiicteue Ten. Ilepsrpii 3axoH Heiorona. [lomstwe 06 HHepLHANBHBIX H
HEMHEPIHUABHBIX CHCTEMAX oTcueTa. [[puHIHN oTHOCHTENBHOCTH [ asuies.

Cuna. Cunbl B Mexanuke. ClOXEHHE CHIL, AEHCTBYIONIMX HA MATEPHATBHYIO TOUKY.

WueptHOCTH Tenr. Macca. ITn10THOCTS.

Bropoii 3axoH HetoToHa. EnuHuIbI H3MEPEHHSs! CHITbI H MACCHI.

Tperwnii 3axon HeroTona.

3aKOH BCEMHPHOIO TSATOTEHHs. | paBUTALMOHHAS MOCTOSHHAs, CHia TSKECTH.
3aBUCHMOCTB CHJIBI TSDKECTH OT BEICOTHI.

Cuer ynpyroctu. ITorsTue o nedopmanusax. 3akon I'yka. Moayins FOwra.

Cunpl tpenust. Cyxoe TpeHHE: TPEHHE IIOKOS W TpEHHe CKOMbkeHus. Kod(pQuupeHT
TpeHus. Bszkoe TpeHue.

Ilpumenenne 3akoHOB HBIOTOHAa K MOCTymaTenbHOMY JABHMIKEHHIO Tel. Bec Tena.
Hesecomocts. Ileperpysku.

IIpumenenne 3ak0HOB HBIOTOHA K [JBIDKCHHIO MATEPHATBLHON TOYKM MO OKPYIKHOCTH.
J{BHIKEHHE HCKYCCTBEHHBIX CIIyTHHKOB. [lepBas KOCMHYECKas CKOPOCTb.

I.3. 3akoHbI cOXpaHEHHsI B MeXaHHKe

Mnynbe (KOMMYECTBO JBHIKEHMST) MAaTePHATbHON TOUKH. VMnysbe cuibl. CBA3b MEXIY
NpUPAIEHHEM HMITyJIbCa MAaTE€PHANbHOH TOYKM H HMITYJIbCOM CHJIbL. KMIyiabe CHCTEMBI
MaTepHallbHbIX TOYeK. LleHTp Macc. 3aKOH COXpaHEHHsI UMITYJIbCa. PeakTUBHOE ABHIKEHHE.

Mexanunyeckas pab6oTta. MomHocTs. OHeprus. Eauuuubel u3MepeHHsS paboThl u
MOII[HOCTH.

Kunernyeckas sHeprus MaTepHaIbHOM TOUYKH M CHCTEMBI MATEPHALHBIX Touek. CBA3b
MEXTy IpUpPAIIEHHEM KHHETHYECKOH S3HEPrHHU TeNa ¥ paboTOH MPHIIOKEHHBIX K TENY CHII.

[lotenunaneuas sHeprus. IToTeHuManbHas sHeprus Teyn BOJIM3M MMOBEPXHOCTH 3EMITH.
IToTennuanbHas sHeprus ynpyro ae)OpMUPOBAHHOIO Tea.

3aKOH COXPAaHEHHUs] MEXAHUUECKON IHEPIUH.



I.4. CraTuka TBepaoro rena

Croxxenre cuil, OPHIOXKEHHBIX K TBEPHIOMY Tely. MOMEHT CHJIbI OTHOCHTEIHHO OCH
Bpaienus. [IpaBmio MOMEHTOB.

YcnoBust paBHOBecus Tenma. LleHTp TsxectH Tenma. YcToiumsoe, HEYCTOWYMBOE M
0e3pa3IyHOe paBHOBECHS TEIL.

I.5. Mexanuka sknaKocTeii 1 razos

Hapnenye. ENUHUIBI M3MEPEHHST JABIEHHS: TACKANb, MM PT. CT.

3axon [lackans. I'mapasimnyeckuii mpece. JlapneHue KHAKOCTH HA JHO H CTEHKH cocyna.
Coobmaromuecs: cocysl.

AtMoceproe paBienue. Omnwir Toppuuernan. Usmenenne aTMoc(epHOro naBieHHs C
BBICOTOHA.

3axoH Apxumena. [TnaBanue Tel.

HBrkenne xuakocTeit. Ypasuenue Bepuynu.

L.6. Mexanudeckne Ko1e6aHusA U BOJHbIL. 3BYK

[TonsTHE 0 KONIEOATENHHOM IBHIKEHHUH. [lepuon u yacToTa KoJIeOAHHUIH.

I'apmonneckue xonebamus. Cwmellenye, ammmutyia W (asa PH rapMOHMYECKUX
KOoJIeOaHHUsIX.

CeoGonunie xonebanms. Konebanus rpysa Ha mpykuHe. MaTeMaTHueCKMil MaSTHHK.
Iepronmpl wmx xonmeGammit. IlpeBpalueHuss OSHEPrMM MpPH  TFAPMOHHYECKHX — KOJIEOAHHSX.
3aTtyxarolye Kojeoanus.

Brinyxnennsie kojebanus. PesoHaHc.

IloHsATHE O BONHOBBIX Ipoleccax. Ilomepednble u MpOAONbHBIE BOJHBL [[THHA BOJHBI.
CkopocTs pacnipocTpaneHus BoH. OPoHT BoJHbL Y paBHeHHe Geryieit BoaHbl. CTOSUHE BOTHDI.

Untepdepentus Bonn. [punimn [olirenca. JudpaKius BoJH.

3ByKoBbIe BOMHEL. CKOPOCTE 3ByKa. [ pOMKOCTB M BBICOTA 3BYKA.

II. MoJaexynsipHasi pu3HKa U TEPMOAMHAMHKA

IL.1. OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TeopHH

OCHOBHBIE ~ TIOJIOKEHHS  MOJEKYJSIPHO--KMHETMYECKOH TEOPHMH M HX  OIBITHOE
obocnoBanme. BpoyHoBckoe nBmxeHuwe. Macca u pasmep Mojekyd. Mosb  BeLiecTBa.
Ilocrosnnas Asoranpo. Xapakrep JBIKECHHS MOJIEKYJl B ra3ax, JKHAKOCTAX M TBEP/IbIX TeJax.

Tennooe paBrHoBecue. Temmeparypa u ee ¢usuueckuit cmpici. Illkana TemmnepaTyp
Hemnbcus.

Wneanvupii  ras. OCHOBHOE ypaBHEHHME  MOJIEKYJISAPHO--KHHETHYECKOH  TEOpHH
uneanpHoro rasa. CpefHss KHHETHUYECKAas SHEPrHsi MOJISKYJl W TemImepaTypa. llocTosHHas
bonsumana. AGcomoTHasI TeMIiepaTypHasi LIKaa.

VYpasuenue KnanelipoHa--MeHnzeneesa (ypaBHEHHE COCTOSIHHS HJIEATLHOTO rasa).
YHuBepcanbHas razopas HOCTOSHHAS. V30TepMUdecKkuii, i30XOpHBIH ¥ H306apHEIii MPOIECCHI.

I1.2. DsemMeHTHI TEPMOAUHAMHKHI

Tepmonunamudeckas cucrema. BHyTpeHHss sHeprus cucTeMbl. KoMHYecTBa TErIOTh H
paboTa Kak Mephl H3MEHECHHS BHYTPEHHEH OHepruu. TemnoemKocTh Tena. [loHsTHe 06
anuabarudeckoM mporecce. [IepBblif 3aKOH TEpPMOIMHAMHUKH. [IpMMEHEHHe MepBOro 3aKoHa
TEPMOJIMHAMUKH K M30TEPMHYECKOMY, H30XOPHOMY U H300apHOMY mpoiieccam. PacueT paboTel
raza ¢ momoupio pl-guarpamMM. TemIoeMKOCTb OJHOATOMHOTO HOCANBHOrO rasa Mpu
H30XOPHOM U H300apHOM IIpolieccax.

HeobpaTtumocTs mpoleccoB B npupozae. Bropoil 3akon TtepmoauHamuky. Dusnueckue
OCHOBEI PaboTEl TemnoBbIX aABurareneid. KIIJ| TermsoBoro aBuraresnss W €ro MakCHMMaibHOE
3HA4YCHHUE.

I1.3. M3meHeHHe arperaTHOro COCTOSIHHS BEIIeCTBA

ITapoobpazoBanue. McmapeHue, KHIICHHE. YIelbHas TEIIOTa NApo0OpasoBaHHUs.
Hacpunennsii map. 3aBHCEMOCTD JaBJICHHA H IUIOTHOCTH HACBILIEHHOTO Tapa OT TEeMICPaTyphl.
3aBHCHMOCTH TEMIIEPATypHl KUIICHHS OT JaBieHusi. KpuTruueckas TemrepaTypa.

BrnaxuocTts. OTHOCHTEIBHAS BIAYKHOCTD.



Kpucramnudeckoe # amopHOe COCTOSIHHUE BELIECTBA. Y A€NbHAs TEIUIOTA M1aBIECHHS.

YpaBHeHHE TEIIOBOTO Oaanca.

I1.4. IloBepXHOCTHOE HATSIZKEHHE B SKHAKOCTAX

Cuna moBepXHOCTHOIO HATSDKEHHUS. SIBIEHHs] CMAudBaHUs M HecMayMBaHMs. J[aBieHHe
TIOJT HCKPHUBJIEHHOH ITOBEPXHOCTBIO XKUAKOCTH. KanuisipHble siBieHus.

I1.5. TensioBoe pacmupeHie TBEPAbIX Te U ;KHAKOCTEI]

Terooe nmuelinoe pacmmpenue. TernnoBoe oGbemuoe pactinpenne. OcoOeHHOCTH
TETIOBOTO PaCIIUPEHHUS BOJIBI.

ITI. DnekTpoanHAMHKA

ITI.1. DnexTpocraTuka

OJIEKTPUYECKHE 3aps/bl. DNEMEHTAPHBIH dJIEeKTPHMYECKUH 3apsi. 3aKOH COXpaHeHHs
SIEKTPUYECKOro 3apsja. BsauMogeicTBHE O3JIEKTPUYECKH 3apsHKEHHBIX Tel. DIEKTPOCKOIL.
Toueunsrit 3apsa. 3akon Kynona.

OnexTpudeckoe noJje. HampskeHHOCTb 3JeKTpUuecKkoro noss. JIMHUH HanpsHkeHHOCTH
SNICKTPHYECKOTO MOJ (CHIoBble MHHUH). OIHOPOIHOE 3eKTpUyYeckoe mose. HanpskeHHOCTb
9JIEKTPOCTATHYECKOr0 IO TOYEYHOro 3apsana. llpuHuun cyneprmosunmu mosei. Teopema
["aycca. OnexTpocTaTHUeCKOE I10JI€ PABHOMEPHO 3apsDKEHHBIX TIOCKOCTH, CEpPhI | IIapa.

PaboTa cun a/mekTpocTaTHYeCKoro noJjist. IloTeHinan u pasHocTh moreHuuanos. Cas3b
Pa3sHOCTH IIOTEHIHAIOB C HAIPSDKEHHOCTBIO 3JIEKTPOCTATHUECKOro rMoJis. [loTeHuuan mnoJsis
TOYEYHOTO 3apsiia. DKBUIOTEHIMAIEHBIE TOBEPXHOCTH.

ITpoBOZHMKHM M [AMIJNEKTPHKH B 3JIEKTPOCTATHUECKOM roJjie. JluajiekTpuueckas
IIPOHMIAEMOCTh BeLIECTBA. JIekTpoeMKocTh. Konnencaropel. [lojie miockoro koHaeHcaTopa.
ONEKTPOEMKOCTh INIOCKOrO KOHJeHcaTopa. [locienoBare/ibHOE U MapajlulelibHOE COENUHEHHE
KOHJ/IEHCATOPOB. DHEPIHs 3apsDKEHHOT0 KOHIEHCaTOpa.

OHEpPrus NEeKTPUUECKOTO OIS

II1.2. IocTostHHBII TOK

Onextpudeckuit Tok. Cuia Toka. YCIOBHS CYIIECTBOBAHHS MOCTOSIHHOTNO TOKa B LICIIH.
Onexrpoasmwkymas cuia (JJ1C). Hanpsokenue. M3MepeHue CHITbl TOKA H HATIPSHKEHMS.

3akoH Oma Uit ydactka mend. OMHYECKOe CONMpPOTHBIIEHHE MPOBOAHHKA. YIEIbHOE
COIPOTHBJICHHE. 3aBHUCHMOCTH yIEIBHOTO COTIPOTHBIICHHUS oT TEeMIIEpaTyphl.
CaepxmpoBogumocts. IlocrnenoBarensHoe ¥ HapajUleIbHOE  COCIHHEHHE TPOBOJHHUKOB.
V3smepeHue ConpoTHBIIEHHUS.

3axon OMa jis TONTHOH 1enu. VicTouHuKH Toka, ux coenunenue. [Ipasuia Kupxroda.

Pabora u motHOCTh TOKa. 3akoH Jxoyns-JleHua.

JJNEeKTPHUUECKUH TOK B METaJLIaX.

ONEKTPUUECKUH TOK B AJIEKTPOJIUTAX. 3aKOHBI 3JIEKTPOJIH32.

OnexTpuuecKui TOK B Bakyyme. TepMO3JIEKTpOHHAsl IMHUCCHS. DJEKTpPOHHAs jamma -
IHOJI. DIIEKTPOHHO-JIydeBasl TpyOKa.

[TomynpoBomuuku. CobOcTBeHHAs W MpHUMECHas I[POBOJUMOCTE [OJYNTPOBOAHHUKOB.
3aBHCHMOCTH IIPOBOJIUMOCTH ITOJIYTIPOBOJHUKOB OT TEMIEPATYpPhl. p-1-MEPEX0] H ero CBOHCTBa.
[TonynpoBomaukoBsd nuoA. Tpansuctop. Tepmuctop U GOTOPE3UCTOP.

OnexTpuuecku TOK B razax. CaMOCTOSITENBHBIH M HECaAaMOCTOSTENIbHBIH pa3psiibl.
[TonsTie o mnasme.

ITI.3. Maruerusm

MaruutHoe mosie. JleficTBHe MarHUTHOTO TOJsI Ha pamMKy ¢ TokoM. Mumykums
MArHUTHOTO TOJiss (MarHUTHAS MHAYKUWs). JIMHHH MarHUTHOH MHAYKUMH. KapTHHBI JTUHHHA
UHIYKIMHE MAarCHUTHOTO TIOJISI IPSIMOTO TOKa ¥ cofieHouaa. [IoHsATHE 0 MArHMTHOM M0JIE 3EMIIH.

Cuna, neficTByIOIas Ha MPOBOJAHKUK C TOKOM B MarHMTHOM I0JIE. 3aKOH AMIIEpa.

JleficTBMe MAarHUTHOTO TOJIST Ha ABMXKYLUiCs 3apsan. Cuna Jlopenna.

MarusuTtHble cBoicTBa BemecTa. [ unoresa Amnepa. @eppoMarHeTHKH.



II1.4. DaeKTPOMArHHTHAS HHLY KIHS

Marnutaeit  motok. Oneitel  Papajes. SIBleHHE 371eKTPOMArHMUTHON —HHIYKLHK.
BuxpeBoe asextpreckoe none. 3aKoH 3eKTPOMArHUTHOH MHAYKIHH. [Ipasino JleHua.

Camounnnyxuus. MExykTHBHOCTE. DJIC CAMOMHIYKIIHH.

OHeprus MAarHUTHOT'O OIS,

IIL.S. DnexTpoMarHuTHBIE KOJIEGAHUS U BOJIHBI

IlepeMeHHEIH DIE€KTPUUECKHH TOK. AMIIMTYIHOE H nercTByromee  (agpexTrBHOE)
3HAYCHUE NIEPUOTMUCCKHE U3MEHSIOLIETOCS HANPSIKEHUS H TOKA.

IlomyyeHne mepeMeHHOro TOKA C  MOMOWIBIO  MHAYKIHOHHBIX FEHEPATOPOB.
Tpanchopmarop. [lepenada snexTpuyeckoil SHEPrUH.

Konebarenbupiii koHTYp. CBOOOAHBIE 3IEKTPOMATHHTHBIE KOJEOGAHHS B KOHTYpe.
IIpeBparenns SHEPTHH B KOJeOATENbHOM KOHTYpe. YpaBHEHHE, OMHCHIBAIOIIEE MPOLECCHl B
Koje0arenbHoM KOHType, W ero pemienne. Dopmyna Tomcona s nepuona KoJiebaHHH.
3aTyxarolue 3JIeKTpPOMarHuTHEIE KOIeOaHH sl

BeiHy)IeHHBIE KONEOAHHS B ONEKTPMUECKHX LEMSX. AKTHBHOE, eMKOCTHOE U
MH/YKTHBHOE CONIPOTUBIICHHS B LIETTH FAPMOHHYECKOTO TOKA. PE30HAHC B JIEKTPHUYECKHX LEISIX.

OtkpeiTeii KONEOaTeNbHEIH KOHTYp. OmbiTel 'eplia. DeKTpOMAarHUTHbIE BOJHBL VX
cBorcrBa. Illkana 9mekTpOMarHUTHBIX BOJIH. M3iyueHde W NpHEM 3NEKTPOMATHHTHBIX BOJIH.
[TpHHIUTIBI pamHOCBsI3H.

IV. OnTuka

IV.1. I'eomerpuyeckas onruka

PassuTHe B3TIIAN0B HA IPHPOLY CBeTa. 3aKOH [PAMOJIMHEHHOrO PACIPOCTPAHEHHS CBETA.
IonsTHE NTyUa.

VHTEeHCHBHOCTD (IIIOTHOCTD ITOTOKA) H3ydeHus. CBeToBOH mMoToK. OCBEIIEHHOCTb.

3akoHbl OTpakeHus cpeTa. Ilmockoe 3epkaino. Coepuueckoe 3epkano. IlocTpoeHue
1300paXkeHHH B INIOCKOM ¥ CepHyecKoM 3epKaax.

3aKOHBI ~ IIPENOMJICHHS  cBeTa. AOGCONIOTHBI M OTHOCHTENbHBIH  MOKa3aTenu
npenomiieHust. Xoz jiyded B Ipu3Me. SIBIeHHe ONHOTO (BHYTPEHHET0) OTPaXKEHHS.

Tonkue nmuH3EL. OKYCHOE PaCCTOSHUE U ONTHYECKAS CHJIA JIMH3EL.

Iloctpoenne H300paXkeHHs B COOMPAOIIMX U PACCEMBAIOIMX JIMH3aX. DopMYyJIa JTHH3EI.
VYBenuyenue, naBaeMoe JTHH3aMH.

Ontuyeckue npubOpEI: JTyna, HoToanmapar, NpoeKLUHOHHBIH anmnapar, MUKPOCcKor. X0z
Iydei B oTHX npudopax. ['a3.

IV.2. DnemenThI pu3uuecKkoii ONTHKH

Bonnossle cBoiicTBa cBeTa. [losipusanus cBeta. DIeKTpOMAarHUTHAs IPUPO/a CBETA.

CxopocTs cBeTa B 0JHOPOAHOH cpeze. ucnepcus ceera. Cnekrpockorn. MudpakpacHoe
U yIbTpa(UOIETOBOE H3TyUCHHUSI.

Wurepdepennus ceera. KorepeHTHbIe HCTOYHHKH. Y CIOBUS 00Opa3soBaHKs MaKCHMYMOB
4 MUHHEMYMOB B HHT€P(EPEHIIHOHHON KapTHHE.

Judpaxnus ceera. Onwit [Owura. [lpunumn TIodirenca-®penens. Judpaxunonnas
pelieTka.

Kopmyckynsapuele cBodictBa cBera. IloctosiHHas Ilnanka. @oToaddext. 3aKoHbI
dotosddexra. DoToH. YpaBHenue DiiHinTeiHa 11 GoTosddexTa.

Hasnenue ceera. OnpITsl JleOenera Mo H3MEPEHHIO NaBICHHSI CBETA.

ITocTynaTel TEOPHH OTHOCHUTENIBHOCTH (MOCTYNaThl DifHInTeHHA). CBSA3b MEXKIy MAcCOH
OHEpPrHeH.

V. AToM 1 aTOMHOE SIAPO

Omeiter Pesepdopna no paccesHuto o-dactuil. [lnmanerapHas mozneinb aroma. KBaHTOBBIE
noctynarsl bopa. Mcnyckanue u morioueHle SHepru atoMoM. HernpepbiBHBIN W JIMHEHYaThIH
crieKTphl. ClIeKTpaIbHbIM aHaIH3.



OKCIIepUMEHTANBHBIE METOJbI PETHCTPALMH 3apsHKEHHBIX YacTHI: kamepa BuibcoHa,
cueTyrk I'efirepa, my3bIpbkoBast kamepa, POTOIMYILCHOHHBIH METOI.

CoctaB spa aToma. M3oTombl. DHeprusi CBsi3W aTOMHBIX siaep. [IOHATHE O SAEpHBIX
peakuusix. PanuoakTHBHOCTE. BHIBI paJyioakTHBHBIX HM3JIy4eHHH H HX CBOHCTBAa. LlemHble
SJIEpHBIE peakuu. TepMosiiepHas peakiusl.

Bronoruueckoe neficTBre pafoaKTHBHBIX U3TydeHHH. 3aliUTa OT paJuaLiH.
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