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O60mue TpedoBaHMsI

Hacrosimmas mporpaMma cocTaBjieHa Ha OCHOBE HBIHE JCHCTBYIOIUX YUEOHBIX MPOrpaMM
JUTS TIIKOJT Y KJIACCOB C YITyOJICHHBIM H3YYCHHEM (DU3HKH.

HpI/I IMOATOTOBKC K JK3aMCHY OCHOBHOC BHHMAHHUC CJICAYCT YACIWUTL BBIABJICHUIO
CYIIHOCTH (bI/ISI/I‘IeCKI/IX 3aKOHOB H HBHGHHﬁ, YMCHHUIO HCTOJKOBBLIBATH (bHSquCKHfI CMBICJI
BCJIIMYHNH U HOHSITI/II\/JI, a TaK)XC YMCHUIO ITPUMCHATH TeOpeTI/I‘ICCKI/Iﬁ Marepural K pCIICHUIO 3a/1a4.
HCO6XO,I[I/IMO YMETH IMOJIB30BATHCA IIPHU BBIYHUCIICHHUAX cucremod CHM um 3HaTh BHECHUCTESMHEIC
CAWHHNIBI, YKa3aHHBIC B IIPpOTpaMMe.

I. Mexanuka

I.1. KunemaTrnka

Mexannueckoe qBrxkeHre. OTHOCUTENBHOCTh MEXaHUYECKOIO IBYKEHUA. MaTepuaibHas
touka. Cucrema orcuera. Tpaekropus. Bektop nepemernienus u ero npoexkuuu. I1yTs.

CxopocTtb. CiioxkeHue CKOPOCTEil.

Yckopenue. CinoxxeHue yCKOpPEHUH.

[IpsimonuHETHOE paBHOMEPHOE M PAaBHOIIEPEMEHHOE JIBUKEHUE. 3aBUCUMOCTH CKOPOCTH,
KOOpJMHAT U IIyTH OT BPEMEHH.

KpuBonuneliHoe nBuxeHue. J[BUKEHUE IO OKPYKHOCTH. YTiIoBas CKOpocTs. [lepuon u
yacToTa OOpalieHus. YCKOpEHHE Teia IMPU JBMKEHUU MO OKPY)KHOCTU. TaHreHIHMalbHOE U
HOPMaJIbHOE YCKOPEHHSI.

CBobOosHOE TaneHWe Tell. YCKOpEHHE CBOOOJHO TMajaromiero Tena. J[BmwkeHwe Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY. J[anbHOCTH U BBICOTA MOJIETA.

[loctynarenbHoe U BpallaTeabHOE ABMKEHHUE TBEPIOTO TENa.

L.2. lunamuka

BsaumopeiictBue ten. Ilepswiii 3akoH Hpiorona. Ilonstue o0 uHeEpUUANbHBIX H
HEUHEpLHUaIbHBIX cucTeMax oTcuera. [IpuHiun otHocuTenbHOCTH [ anunes.

Cuna. Cuiibl B MexaHuke. CloXeHHe cuJl, JeHCTBYIOIIUX Ha MaTEPUATIbHYIO TOUKY.

HueptHocTh Ten. Macca. [110THOCTS.

Bropoii 3akoH HeroTona. EquHUIBI ©13MEpEHUs CUIIbI U MACCHI.

Tpernii 3akoH HproTOHA.

3akOH BCEMHUpPHOro TiAroteHus. ['paBuTtanoHHas mnocTosiHHAs. Cuiaa  TAKECTH.
3aBUCUMOCTb CHJIBI TSPKECTH OT BBICOTBHI.

Cunsl ynpyroctu. [Tonsitue o nedpopmanusx. 3akon ['yka. Monyns FOHra.

Cunbl Tpenus. Cyxoe TpeHue: TpeHue MOKOos M TpeHue ckoibxeHus. Koapduument
TpeHus. Bszkoe Tpenue.

[Ipumenenue 3akoHOoB HblOTOHa K mOCTymaTelbHOMY JBHKEHHIO Ted. Bec Tena.
Hesecomocts. [leperpysku.

[IpumeHnenne 3akoHOB HpIOTOHAa K JBMKEHHIO MaTE€pUAIbHOM TOYKH IO OKPYKHOCTH.
JIBrKEHME NCKYCCTBEHHBIX CIIYTHUKOB. [lepBasi kocMudeckasi CKOpOCTb.

1.3. 3akoHbI cOXpaHeHHsI B MeXaHUKeE

Nmnynbe (KOIMYECTBO JBMKEHUS) MaTepralibHON Touku. MMiysnbe cuiibl. CBSA3b MEXAY
IpUpalIeHUEM HMIYJIbCa MAaT€PUAIbHONM TOYKM M HMIIYJbCOM cuibl. MMmmynsc cucTeMbl
MaTepuaibHbIX To4eK. LIeHTp Macc. 3aKOH COXpaHEHUs UMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexannueckas pabota. MoiHocTs. DHeprus. EnuHuiiel namMepenust paboTbl U MOIIIHOCTH.

Kunernueckas sHEprus MaTepUaIbHOM TOYKM U CHCTEMBI MaTepUaIbHBIX TO4eK. CBs3b
MEXly MpUpaleHueM KHHETHYECKON SHEPTUU Tejla U paboTON NPUIOKEHHBIX K TETTy CHIIL.

[TorennmansHas »Heprus. [loTeHumanbHas SHeprus Tea BOJM3U MOBEPXHOCTH 3E€MIIH.
[ToreHunanbHas 3HEpPTUs ynpyro 1ehopMHUpPOBAHHOTO TeNA.

3aKOH COXpaHEHHSI MEXaHUYECKON YHEPIHH.



I.4. Cratuka TBepaoro reja

CnoxxeHue CWil, NPWIOKEHHBIX K TBEPAOMY Teily. MOMEHT CHJIbl OTHOCHTEIBHO OCH
BpaieHus. [IpaBuiio MOMEHTOB.

VYcnoBusi paBHOBecusa Tena. LleHTp TsbkecTu Tena. YCTOMYMBOE, HEYCTOMYMBOE U
0e3pa3IMyHOE PaBHOBECHS TEl.

1.5. MexaHuka ;KHIKOCTEH U ra3oB

JaBnenue. EnuHUIIBI M3MEPEHUs 1aBJICHUS: TaCKajlb, MM PT. CT.

3akoH [lackans. ['mapaBnuueckuii npecc. J[aBieHne KUAKOCTH HA JHO U CTEHKH COCY/a.
CooOmarommecs COCy/Ipl.

Atmocdeproe nasnenue. OnwiTr Toppuueruu. M3meHeHne atMochepHOro IaBiIeHHS C
BBICOTOM.

3akoH Apxumena. [1naBanue Ten.

JIBr>keHue KUIKOCTER. Y paBHEHUE bepHysum.

1.6. Mexanuuyeckue KoJieOaHUS U BOJIHBI. 3BYK

[TonsTre o KonebarensHOM ABUXKeHUH. [lepro i yacToTa KoJIeOaHHiA.

'apmonnueckue kosnebanus. CmemieHwe, aMIUIMTyAa M (a3za OpU TapMOHHUYECKHX
KOJICOAHUSX.

CBoboaubie konebanusa. Konebanusi rpy3a Ha mnpyxuHe. MaTemaTuyecKuidl MasiTHUK.
[Tepuoer ux konebanuii. [IpeBparenns SHEPTHH IPU TAPMOHHMYECKUX KOJIeOaHHSIX. 3aTyXarolue
KoJie0aHusl.

Boeinyxaennsle kosnebanus. Pesonanc.

[lonsiTe o BoMHOBBIX mponeccax. [lonepeunbie U MpoaoIbHBIE BOIHBL. J[JIMHA BOJIHBL.
CxopocTtb pacnpocTpaHeHus: BOJH. OpoHT BOJIHBL. Y paBHEHUE OeryIeil BoJHbl. CTOSYHE BOJTHBI.

Nutepdepennius oaH. [Ipunammn [oiirenca. Jludpakius BoJIH.

3ByKoBbI€ BOJIHBL. CKOPOCTH 3ByKa. ' pOMKOCTbH U BbICOTA 3BYKA.

I1. MoJiekyisspHasi (pM3UKA ¥ TEPMOAUHAMM KA

I1.1. OcHOBBI MOJIEKY/ISIPHO-KMHETHYECKOH TeOpuu

OCHOBHBIE  TIOJIOKEHMSI MOJIEKYJSIPHO--KUHETHUYECKOM TEOpPUM M HUX  OIBITHOE
obocHoBanue. bpoyHnoBckoe aBuxeHue. Macca u pazmep mosiekyia. Mosnb BemiectBa. [loctostHHas
ABorajipo. XapakTep ABM)KEHUS MOJIEKYJI B Ia3ax, KUAKOCTAX U TBEPIBIX Telax.

TennoBoe paBHoBecue. Temneparypa u ee ¢usnueckuid cmpici. lllkama TemmepaTtyp
Lenbcus.

WneanbHblii ra3. OCHOBHOE ypaBHEHHE MOJIEKYISPHO--KUHETUYECKOW TEOPUH H1€aTIbHOTO
raza. CpenHss KHHETHMYECKas JHEprus Mojekyn u Temmeparypa. IloctosHHas bonbumana.
AOcouroTHas TeMIiepaTypHas IIkana.

VYpaBuenne Knaneilipona--MenneneeBa (ypaBHEHHE COCTOSIHMSI HAEAIbHOTO Trasa).
VYHuBepcanbHas ra3oBasi IocTossHHasA. M3oTepMuyeckuii, U30XOpHBIM U N300apHBIN MTPOLIECCHI.

I1.2. DneMeHTBI TEPMOAMHAMUKH

Tepmonnnamuyeckasi cucrema. BHyTpeHHss sHeprus cuctembl. KonnuecTBa TEmIOThH U
paboTa Kak Mepbl H3MEHEHHMs BHYTpeHHel »sHepruu. TeruioeMmkocTh Ttena. [lonsrue o0
aauabatudeckoM rmpouecce. IlepBblil 3axkoH TepmonuHamMuku. [IpumeHeHHe MepBOro 3akoHa
TEPMOJIMHAMHMKH K H30TEpPMHUECKOMY, H30XOpPHOMY U M300apHOMY mpoueccaMm. Pacuer paboTbl
raza c nomoipto pV-guarpamm. TemioeMKoCTh OJJHOATOMHOIO UAEAbHOTO ra3a Ipu H30XOPHOM
¥ 1300apHOM Tpolieccax.

HeobOpatumocts mporieccoB B mpupoge. Bropoit 3akoH TepmomnHaMuku. Duzndeckue
OCHOBBI pa0oThl TemnoBbiX aBurareneid. KIIJ| TemyoBoro aBurarens M ero MakCHMajbHOE
3HaYEeHHE.

I1.3. U3meHeHue arperaTHOro COCTOSIHUS BellecTBa

[TapooGpazoBanue. Wcmapenue, kumeHue. YAenbHas TEIIOTa MapooOpa30oBaHUA.
Hacpimennsnii nap. 3aBUCUMOCTD JAaBJIEHUS M IUIOTHOCTU HACBIIIEHHOTO Mapa OT TEMIIEPaTypBhl.
3aBUCHUMOCTh TEMIIEpaTyphl KUIeHUs OT naBieHus. Kputndeckas remneparypa.



Brnaxxnocts. OTHOCHTENIBHAS BIAYKHOCTb.

Kpucrannmmdeckoe u aMop(pHOE COCTOSIHHME BEIIECTBA. Y AeIbHAsl TEIUIOTA IUIABICHHUS.

YpaBHEHHE TEIIOBOTO OanaHca.

11.4. IloBepXHOCTHOE HATSAKEHHUE B JKUAKOCTAX

Cuna 1moBepXHOCTHOTO HaTsKEHMS. SIBJIIEHUS CMauyuMBaHUs M HecMauuBaHus. JlaBieHue
0]l UICKPUBJIEHHOW IOBEPXHOCTBIO XKUAKOCTU. KanusuispHble sBaeHUs.

IL.5. TenuioBoe paciiMpeHre TBEPABIX Te U JKHMIAKOCTel

TennoBoe nmHeitHoe pacmmpenue. TemoBoe o0beMHOE pacuMpeHue. OcoOeHHOCTH
TEIJIOBOTO PACUIMPEHNUS BOABI.

III. DaexkTpoauHamuka

II1.1. daexkTpocTaTuka

DnexTpuuecKue 3apsapl. DJIEMEHTapHbIM 3JEKTPUUECKUN 3apsil. 3aKOH COXpaHEHUS
3JIEKTPUYECKOTO 3apsja. BzaumonelcTBHE 3JIEKTPUYECKH 3apsyKEHHBIX Tel. JIEKTPOCKOI.
Toueunslii 3apsia. 3akon Kynona.

Onekrpruyeckoe nojie. HanpsokeHHOCTh AJIeKTpUYecKoro nois. JImHuyM HanpsbKeHHOCTH
ayIeKTpudecKkoro mnosig (cuiioBble JUHUK). OTHOpPOJHOE AnNeKTpuyeckoe nose. HamnpsxeHHOCTh
AJNEKTPOCTATUYECKOr0 IOJII TO4Ye4yHOro 3apsana. [IpmHmmn cynepnozunmu noseid. Teopema
["aycca. DnekTpocTaTudyecKkoe mojie paBHOMEPHO 3apsKEHHBIX TUIOCKOCTH, chepsl U mapa.

Pabora cun snekrpocrarnyeckoro nois. [lorennuman u pasHocTh moTeHuanoB. CBs3b
Pa3HOCTU MMOTEHUMAIOB C HANPSKEHHOCTBIO 3JEKTpocTaThueckoro noisd. [loreHuman mnoss
TOYEYHOI'0 3apsija. DKBUIIOTEHIIMAIbHbIE TOBEPXHOCTH.

[IpoBOIHMKM ¥ [MAPIEKTPUKH B 3JIEKTPOCTaTUYECKOM Tmosie. Jlusnmekrpuueckas
IIPOHUIIAEMOCTh BellecTBa. JiiekTpoeMkocTh. KonaeHncaropsl. [lone miaockoro KoHaeHcaropa.
DIIEKTPOEMKOCTh IIJIOCKOTO KOHAeHcaTopa. llocimenoBaTenbHoe M MapajuieIbHOE COEOUHEHUE
KOHJIEHCATOPOB. DHEPrusl 3apsLKEHHOT0 KOH/IEHCATOopa.

DHeprus EeKTPUIECKOro MoJs

II1.2. IlocTosiHHBIH TOK

Onektpruueckuil TOK. Cuina Toka. YCIoBUs CYLIECTBOBAHMS MOCTOSIHHOTO TOKA B LIETH.
Onextpoasmxymas cuna (3C). Hanpsokenue. MaMepenue cuiibl TOKa U HAMIPSIKEHUS.

3akoH Oma 11 ydactka nend. OMHYECKOE CONPOTHBIICHHE IMPOBOJAHMKA. Y IEIBHOE
COIIPOTHUBIICHUE. 3aBUCUMOCTh YAEIBHOTO COTIPOTHUBIICHUS oT TEMIIEPATYPHI.
CsepxnpoBoauMocts. IlocnenoBarenbHoe U MapajIeIbBHOE  COEIMHEHHE IPOBOJHHUKOB.
N3mepenne conpoTUBIICHUS.

3akoH Oma ass nonHo# nenu. Mctounuku Toka, ux coeaunenue. IIpasuna Kupxroga.

Pabota u momHOCTh TOKA. 3akoH [xoymsa-JleHa.

DNEeKTpUUYECKU TOK B METaJlIax.

DNEKTPUUECKUN TOK B DJIEKTPOIUTAX. 3aKOHBI AJEKTPOIIN3A.

ONeKTpUUECKUd TOK B BaKyyMme. TepMO3JIEKTpOHHAs 3MHCCUS. ODJIEKTPOHHAs JlaMIla -
JINO/. DJIEKTPOHHO-JTy4YeBasi TpyOKa.

ITonynpoBonHuku. CoOCTBEHHass M TNpPUMECHas MPOBOJUMOCTh IOJYHIPOBOJHHUKOB.
3aBUCUMOCThH IPOBOAMMOCTH HOJYIIPOBOJHUKOB OT TEMIIEpPATyphl. P-N-TIEPEX0]] U €ro CBOMCTBA.
[TomynpoBoauukoBeIil nuoa. Tpausucrop. Tepmuctop u poropesucrop.

Onektpryecknii TOK B raszax. (CaMOCTOSATENBHBII M HECAMOCTOSTENBHBIM pa3psibl.
[TonsTHE O MIIA3MeE.

II1.3. Marnerusm

MaruutHoe nosie. JleificTBrie MarHUTHOTO I10JI HA PAMKY C TOKOM. MIHIyKIIMsl MarHUTHOTO
nosis (MarHUTHass MHAYKOUS). JIuHUM MarHuTHOM MHIYKUMU. KapTWHBI JTUHUNA WHAYKUUU
MarHMTHOTO TOJIS MPSIMOT0 TOKA U cojeHonaa. [IoHsATHE 0 MarHUTHOM I0JI€ 3EMJIH.

Cuna, neficTByromas Ha MPOBOJIHUK C TOKOM B MarHUTHOM ToJie. 3aKoH AmIiepa.

JleficTBEe MarHUTHOTO TOJIA HA ABWXKYyIIMiics 3apsaa. Cuna Jlopenna.

MarunuTHbIe CBOWCTBA BeliecTBa. [ umoreza Ammnepa. deppoMarHeTuk.



II1.4. DjeKTpOMATHUTHAS UHIAYKIHS

MaruuTthbIil notok. OnbiTel @apanes. SABneHne >IeKTpOMarHuTHOM HHAYKIIMU. BuxpeBoe
ANEKTPUUECKOE MOJIe. 3aKOH 3JIEKTpOMaruHuTHoM uHaykiuu. [lpasuio Jlenna.

Camounaykuusi. UunyktuBHOCTh. DJ]C caMOMHIyKIIHH.

OHeprus MarHUTHOT'O TOJIS.

II1.5. DjeKTpOMarHUTHBIE KOJIeOAHUSI M BOJIHbBI

[lepeMeHHBIN DIEKTPUYECKUN TOK. AMIUIMTYIHOE U JeicTByromee (3hdexTuBHOE)
3HaYEHHE NMEePUOTUYECKH U3MEHSIOUIETOCs HAMPSHKEHUSI U TOKa.

[lonyueHne mEpeEMEHHOrO0 TOKAa C  IOMOULIbKO  MHAYKIHMOHHBIX  I'€HEpPaTOPOB.
Tpancdopmarop. [lepenaya 3meKTpUUECKON SHEPTHUH.

Konebarenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUS B KOHTYpeE.
[IpeBparenuss >HEpruM B KojieOaTeIbHOM KOHTYype. YpaBHEHHE, OMUCHIBAIOIIEE MPOIECCH B
KosiebaTenbHOM KOHType, u ero pemenue. @opmyna Tomcona ans mepuoga KoJjeOaHMA.
3aryxarolue 3JIeKTPOMarHUTHbIE KoJieOaHusl.

BreiHyXaeHHbIE Kone0aHHMsS B OJIEKTPUYECKHX LEMsAX. AKTHBHOE, €MKOCTHOE U
MHAYKTUBHOE COIPOTUBIICHUS B LTI FAPMOHHYECKOr0 ToKa. Pe30HaHC B 3JIEKTPUYECKUX LEMX.

OTKpbITHIM KOJIEeOaTenbHbld KOHTYp. OmnbITel ['epua. DiekTpoMarHUTHbIE BOJIHBL. X
cBoiictBa. [llkana »/leKTpPOMArHUTHBIX BOJH. M3mydeHue u mpueM 3JIEKTPOMAarHUTHBIX BOJIH.
IIpuHIUIIBI pauOCBA3H.

IV. OnTuka

IV.1. 'eomeTpuueckas onTuka

Pa3BuTHe B3rIA10B Ha IPUPOAY CBETA. 3aKOH IPSIMOJIMHENHOIO PacpOCTPaHEHUsI CBETA.
[TonsTHE NMyya.

WHTeHCUBHOCTD (MJIOTHOCTH NMOTOKA) M3i1ydyeHHst. CBeToBOM MOTOK. OCBEIIEHHOCTb.

3akoHbl OoTpakeHusi cBeta. [lnockoe 3epkano. Cdepuueckoe 3epkano. IlocTpoenue
n300pa’keHHi B INIOCKOM U c(hepruecKoM 3epKajiax.

3aKoHbI IPETOMIIEHHSI cBETa. AOCOIIOTHBIM U OTHOCUTEIbHBIN MOKA3aTENHN IPETOMIICHHUS.
Xon styuelt B mpu3Me. SIBiieHHE MOJHOTO (BHYTPEHHETO) OTPaXKEHHUS.

Tonkune nuH3b1. DOKYCHOE paCCTOSHUE U ONTHUYECKAs CUJIa JINH3BI.

ITocTpoenne nzo0pakeHust B COOMPAIOLINX M pacceuBaroux jJuH3ax. Gopmysa JUH3BL
VBennueHune, 1aBaeMoe JIMH3aMU.

Onrtuyeckue mpuOoOpsI: JTyna, (oToanmnapar, IPOSKIIMOHHBIN anmnapar, MUKpOCKOI. Xoa
ay4ell B 3Tux npubdopax. ['nas.

IV.2. dnemenTsI pu3nIecKOi ONTHKH

Bonnogsie cBoiicTBa cBeta. [lonspusaius cBeta. DieKTpoMarHuTHas IpUpoa CBETa.

CkopocTb cBeTa B 01HOpoIHOM cpene. ucnepeus ceera. Criektpockon. MHdpakpacHoe u
yIbTPapuOIETOBOE U3TYyUECHHUS.

Wutepdepennus ceera. KorepeHTHbIe HICTOUHUKH. Y CIIOBUS 00pa30BaHUs MaKCUMYMOB U
MUHUMYMOB B UHTEP()EPEHIIMOHHON KapTHUHE.

Hudpakius ceera. Omeitr Onra. Ilpunnun Iroiirenca-®dpenens. JudpaxkunonHas
pemerTka.

Kopmyckynspusle cBoiictBa cBera. [loctosHHas [lnanka. ®otosddext. 3akoHbI
dotorddexra. DoToH. YpaBueHnue DitHmITeHA 1151 hoTOdPdekTa.

Hasnenue cBeta. OnbIThl Jlebenena o U3MEpEeHHIO JaBIECHUS CBETA.

[Toctynatel TEOpHHM OTHOCUTENBHOCTH (MOCTYIAThl DiHIITEHA). CBsI3b MEX1y Maccol u
SHEPIrUeHn.

V. ATOM M aTOMHOE SIIPO

OmnbiThl Pesepdopaa no paccesHuto a-yactun. [Inanerapnas monens atoma. KBaHTOBbIE
noctynaTtel bopa. Mcnyckanne m nornomeHnne sHeprun aromom. HenpepbIBHBIN 1 IMHENYATHIN
cnekTpsl. ClieKTpasIbHbIN aHaIHU3.



DKCHEepUMEHTAIbHBIE METOJbl PETUCTPALIMU 3aPSKEHHBIX YacTUIll: kamepa BuibcoHna,
cyeTuuk [ eiirepa, my3pIppKOBas Kamepa, (OTOIMYITLCHOHHBIA METOI.

CocraB simpa aroma. M3otombl. DHeprusi CBsi3u aTOMHBIX sijiep. [loHsiTHe O sepHBIX
peakuusx. PagmoakTuBHOCTh. Buabl pagnMoakTUBHBIX HM3JIY4eHUH M MX CBOMcTBa. llemnHbie
sJiepHble peakiuuu. TepMosiiepHast peakifusi.

buonornueckoe neiicTBUE paiOaKTUBHBIX H3TyYeHU. 3alUTa OT paauaIiy.



