IIporpamma 3x3aMeHa no Gpusuke

Tema 1. Mexanuka.

Mexannueckoe naBukeHUE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Marepuanbhas Touka. Cuctema orcuera. Tpaektopus. BekTop mepeMelieHust U ero
npoekuuu. [1yte. Ckopocts. CroxkeHne CKopoCTeil.

Vcekopenne. Cnoxenue  yckopeHwil. IIpsiMonmHeliHOE  paBHOMEPHOE W
PaBHOIIEPEMEHHOE JBUKEHHUE. 3aBUCUMOCTH CKOPOCTH, KOOPAUHAT U ITyTH OT BPEMEHH.
KpuBonuneitHoe nBuxeHue. [[BHKEHHUE 10 OKPYKHOCTHU. YTJo0Bas CKOpocTs. [lepuon u
yacToTa oOOpaleHusi. YCKOpeHHe Tejla TMpu  JABKEHHUHM 10  OKPYKHOCTH.
TaHreHUMaNTbHOE U HOPMAJIBHOE YCKOPEHUS.

CBoOonHOe maneHue Tel. YCKOpeHHEe CBOOOJHO Majaaromiero tena. [[BukeHue
Tena, OPOLIEHHOTO MO/ YTIIOM K TOPU30HTY. JlanbHOCTh U BBICOTA MOJIETA.

[locTynaTenpHOE M BpalaTeIbHOE IBUKEHUE TBEPAOTO TENa.

Tema 2. /luHaMuKa.

B3aumopeiictBue ten. IlepBbiil 3akoH HetoTona. IloHsiTHE 00 MHEpIMANBHBIX U
HEUHEPIHAIBHBIX cucTeMax orcuera. [IpuHmn otHOcUTENbHOCTH [ anures.

Cuia. Cunbel B Mexanuke. CloKeHuEe CHII, JEHUCTBYIOIIMX HAa MaTEPUAIbHYIO
TouKy. MHepTHOCTH Ten. Macca. [11oTHOCTS.

Bropoii 3akoH Herorona. EquHuIel n3MepeHus CUIIbl 1 MaCCHI.

Tpernii 3akoH HprotoHa.

3aKOH BCEMUPHOTO TAroTeHusa. ['paBuTaniioHHas nocTosiHHasA. Cuia TSAXKECTH.
3aBUCHUMOCTb CUJIbI TSHKECTH OT BBICOTHI.

Cunel ynpyroctu. [Tonsitue o nepopmarnusx. 3akon ['yka. Moayns FOwnra.

Cunbl  Tpenus. Cyxoe TpeHHE: TpPEHHE TIIOKOSI M TPEHHE CKOJIbKECHUS.
Koaddumment tpenus. Bsaszkoe Tpenue.

[Ipumenenue 3akoHOB HbplOTOHA K mOCTynaTenbHOMY JABMKEHHIO Tel. Bec Tena.
Hesecomocts. Ileperpy3ku. Ilpumenenue 3akoHOB HpOTOHA K JIBUKEHHIO
MaTepUAIbHOM TOUKH MO OKPY>KHOCTU. JIBUKEHHE HCKYCCTBEHHBIX CIYTHUKOB. IlepBas
KOCMHYECKAsI CKOPOCTb.

Tema 3. 3aKoHBI COXpaHEeHHS B MEXaHUKE.

Nmriynbe (KOTMYECTBO ABMKEHUS) MaTepuaibHoOi Touku. VMiynbe cuibl. CBs3b
MEXAY NPUPALICHUEM HMITYJIbCA MATEPUAIBHONM TOYKU U MMITYJIbCOM CHJIbl. Mmynbe
CUCTEMBbl MAaTEepUANIbHBIX TOueK. IleHTp Macc. 3aKOH COXpaHEHUSI HUMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Mexanudeckass pabora. MomHocTs. DHeprusi. Enuauiel usmepeHus: paboThl u
MOIIHOCTH. KHHEeTHYecKasi SHEpPrusi MaTEPUaIbHOM TOYKHM M CUCTEMBl MATEPHUAJIBbHBIX
ToyeK. CBS3b MEXAYy MNPUPAINICHUEM KUHETHYECKOW OHHEPruM Tejla W paboToid
NPUIIOKEHHBIX K Teny cwil. [loreHumansHas sHeprus. [loTeHuuanbHas SHEPTHUS TN
BOJIM3M TOBEepXHOCTH 3emiu. [loTeHuMalibHasi SHEPrus YHpyro JaeGpopMUPOBaAHHOTO
Tesia. 3aKOH COXPaHEHUS] MEXaHUYECKON YHEPTUH.



Tema 4. CtaTuka TBEpAOro TeJa.

CnoxxeHue cui, TPUIOKEHHBIX K TBEPAOMY Tely. MOMEHT CHJIbBI OTHOCUTEIBHO
ocu BpaiieHusd. [IpaBuiio MOMEHTOB.

YcnoBust paBHoBecus Tena. LIeHTp TskecTu Tena. Y CTONYUBOE, HEYCTOMYUBOE U
0e3pa3IMYHOe PAaBHOBECHS TEIl.

Tema 5. MexaHuKa KHAKOCTEHN U ra3osB.

JaBnenuie. EnuHuIbl U3MEpEHUsI 1aBICHUS: MacKallb, MM PT. CT.

3akoH [lackans. ['mapaBnuueckuii npecc. J[aBiaeHue xKUAKOCTU HA JHO U CTEHKHU
cocyna. CooOIarmecs: COCybl.

Atmocheprnoe npasnenue. OmnbiT Toppuuemnu. HM3menenue artmochepHOTO
JIaBJICHUS C BBICOTOM.

3akoH Apxumena. [InaBanue tein. [IBuxeHne sXKuakocTen. YpaBHeHne bepHyu.

Tema 6. Mexannueckue K0JIeOAaHUA M BOJHBI. 3BYK.

[TonsiTue o xonedarenbHOM ABMKEHHUU. [leproa u yactoTta kKoseOaHU.

["apmonnueckue konebanus. CMelieHue, aMIuIMTyAa 1 ga3a Ipu rapMOHUYECKUX
KOJIeOaHUSIX.

CBoOonnbie konebanusa. KoneOanus rpyza Ha mnpyxuHe. Martemaruueckui
masTHUK. [lepuoapl ux konebanuii. [IpeBparieHuss >HEPrUM NMPU TAPMOHUYECKUX
KoJieOaHusIX. 3aTyXaroume KojieOaHusl.

BoinyxieHHbIe KoeOanus. Pesonanc.

[Tonsitue o BoJHOBBIX mporeccax. [lonepeunsie U MpoaoIbHBIE BOJIHBI. JlJiMHA
BOJTHBI. CKOpOCTh pacrpocTpaHeHus BojaH. OpoHT BoIHBL Y paBHEHUE OEryiiei BOJHBI.
Crostune Bosnbl. MHTepdepennnst BoaH. [Ipunumn [roiirenca. Judpakius BosiH.

3ByKOBBbIE BOJIHBI. CKOPOCTH 3ByKa. [']pOMKOCTB M BBICOTA 3BYKA.

Tema 7. OCHOBBI MOJIEKYJISAPHO-KMHETHYECKOW TEOPHH.

OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOPUM M HX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe ABmkeHue. Macca u pasmep Moisiekyn. Moiib BellecTBa.
ITocTostHHas ABoraapo. XapakTep ABUKEHUS MOJIEKYJ B razax, )KMIKOCTIX M TBEPIBIX
Ttenax. TemnoBoe paBHOBecue. Temmeparypa u ee (usmyeckuid cwmbicia. [llkana
temneparyp Llenbcusi.

Nneanpubiii Ta3. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KMHETUYECKOM TEOPUH
uaeanbHoro rasa. CpeaHsis KHHETHYECKash DHEPrusi MOJIEKYJ M TeMIeparypa.
[TocTostnHas bonbiimana. AOCoIOTHAs TeMIlepaTypHas 1IKasa.

VYpaBaenue Knaneiipona-MeneneeBa (ypaBHEHUE COCTOSIHUS HACIHHOTO Tas3a).
VYHuBepcanpHas Tra3oBasi MOCTOsiHHAs. M3oTepMuyeckuid, M30XOpPHBIA W M300apHBIN
IIPOLIECCHI.

Tema 8. DiieMeHTBI TEPMOAMHAMUKH.

Tepmonunamuueckass cucreMa. BHyTpeHHsiss 3Heprust cuctembl. KosmdecTBa
TEIJIOTHl M paboTa Kak Mepbl M3MEHEHUS BHYTPEHHEH SHepruu. TernjaoeMKOCTh Tena.
[Tonsitue 06 aguabatuveckom npoitecce. [lepBoiil 3akoH TepmoauHamMuku. [Ipumenenue
MEePBOTO 3aKOHA TEPMOJAMHAMHUKUA K H30TEPMUUYECKOMY, U30XOPHOMY U H300apHOMY



npoueccam. Pacuer pabGoTel raza ¢ mnomomplo pV-auarpamm.  TemiaoeMKOCTh
OJIHOATOMHOTO WJICAJIbHOTO Ta3a MPH U30XOPHOM U M300apHOM IIpPOLIECCaX.

HeoOpatumocTs mnpoueccoB B mnpupoje. BTopoll 3akoH TepMOAMHAMHUKH.
dusznyeckue 0CHOBbI paboThl TerioBbixX aBuratened. K11/ temnoBoro nsurarens u ero
MaKCHUMaJIbHOE 3HAaYECHHUE.

Tema 9. U3MeHeHMe arperaTHOrO COCTOSIHUA BelIeCTBA.

[TapooOpa3oBanue. Mcnapenne, kuneHue. Y neapHas TEIJIOTa MapooOpa3oBaHUS.
Hacellennblid map. 3aBUCMMOCTh JABJIEHUSA M IUIOTHOCTH HACBIMIEHHOTO Tlapa OT
TEMIIEPATYPbl. 3aBUCUMOCTh TEMIIEPATYpPbl KWIIEHUS OT JaBieHusA. Kpuruueckas
Temrneparypa. Biaxxnocts. OTHOCUTENbHAS BIIaXKHOCTb.

Kpucrammueckoe u aMop@HOE COCTOSIHHE BellecTBa. YJenbHas TerioTa
IUTaBJICHUS. Y paBHEHHE TEIIOBOTO OanaHca.

Tema 10. [IoBepXHOCTHOE HATHKEHUE B JKUAKOCTHX.
Cuna MOBEPXHOCTHOTO HATSKEHUsA. SIBIEHMS CMayuBaHHUS M HECMaYUBaHUS.
JlaBieHue 10 UCKPUBIIEHHON OBEPXHOCTBIO )KUAKOCTH. KanwiuisipHele sBIECHMSL.

Tema 11. TenoBoe pacuuupeHue TBEpPAbIX TeJI U dKUIKOCTEIA.
TennoBoe JnMHEWHOe pacmupeHue. TemnoBoe OObBEMHOE  pacUIMpEHHE.
Oc00EHHOCTH TEIIOBOIO PACIIMPEHUS BOJIBI.

Tema 12. JjieKTpocTaTHKA.

OneKTpudecKue 3apsipl. OJIEMEHTAPHBIM  JJIEKTPUYECKUN  3apsl. 3aKOH
COXpaHEHUsl AJIEKTPUUECKOro 3apsiaa. B3auMopaeicTBuUE 3JIEKTPUUYECKH 3apsKEHHBIX
Ten. Dnekrpockon. Toueunslil 3apsaa. 3akoH Kymona.

DnekTpuueckoe mnoje. HanpskeHHOCTh  anekTpudeckoro mnons. Jluxuwm
HaIpPSHKEHHOCTH JIEKTPUYECKOTO MOJIs (CUI0BBIE JIMHUK). OHOPOAHOE SJIEKTPUUECKOE
nosie. HanpspkeHHOCTh  3JEKTPOCTaTHUECKOro TOJiA To4YedHoro 3apsaa. I[lpuHuun
cynepno3unnu nojed. Teopema [aycca. DIEKTpOCTATUUECKOE TIOJE PaBHOMEPHO
3apsKEHHBIX IJIOCKOCTH, CEphI U 11apa.

Pabora cun anextpoctatuueckoro mnois. IloreHuunan u pa3HOCTh MOTEHIIMAJIOB.
CBs3p PA3HOCTH NOTEHLMAIOB C HANPSDKEHHOCTBIO AJIEKTPOCTATUYECKOIO  IOJIS.
[ToTeHnman mojs TO4eYHOro 3apsiaa. DKBUIOTEHIIMAIBHBIE TOBEPXHOCTH.

[IpOBOJHUKM M JUAJIEKTPUKM B 3JIEKTPOCTATHYECKOM MoJie. Juanexkrpuueckas
IIPOHMUIIAEMOCTh  BEIIECTBA. JJEKTpoeMKOCTb. KonneHcaropsl. Ilone mimockoro
KOHJIEHCATOpa. JJEKTPOEMKOCTh IIJIOCKOro KoOHJeHcaropa. llocienoBaTensHoe U
napajijieIbHOEe COEMHEHNE KOHIEHCATOPOB. DHEPTHUs 3apsyKEHHOTO KOHIEHCATOpa.

DHEPrust SJIIEKTPUIECKOTO OIS

Tema 13. IlocTOAHHBII TOK.

Onektpudeckuii Tok. Cujia Toka. Y CIOBUS CYIIECTBOBAHUS MOCTOSHHOTO TOKa B
nenu. OnektpoaBuxkymas cuna (DJC). Hampsbkenuwe. M3mepeHue cuiabl Toka U
HaIpsHKEHUSL.



3akoH Oma g ydactka wnend. OMHYECKOE CONPOTHBIIEHHWE MPOBOAHHKA.
VY nensHOe CONPOTUBIICHUE. 3aBUCUMOCTD YAEJIBHOIO COINPOTUBIICHUS OT TEMIIEPATYypPHI.
CeepxmpoBoauMocTts. [locnenoBaTenbHOe U apAIIIEIbBHOE COCIMHEHHUE ITPOBOIHUKOB.
N3mepenne conmpoTUBIICHHUS.

3akoH Oma g nosHoM nenu. MCTOYHMKM TOKa, X coenuHeHue. [IpaBuiia
Kupxroda.

Pabora 1 MontHOCTh TOKa. 3akoH [[xoyms-JleHia.

DNeKTpUYeCKuid TOK B METaJIaX. DIEKTPUUYECKUN TOK B DJEKTPOJIUTAX. 3AKOHBI
ANEKTPOJU3a. ODJEKTPUYECKHd TOK B BakKyyMme. TepMORJIEKTPOHHAs 3SMHUCCHS.
DJIeKTpOHHAs JJaMIa-auo. DIEKTPOHHO-IIy4YeBas TpyOKa.

[TorynpOBOJHUKH. CobOcTBeHHas U MpUMecHas IPOBOJUMOCTb
MOJIyITPOBOJJHUKOB. 3aBUCUMOCTb IMPOBOJAUMOCTHU IMOJIYIPOBOJHUKOB OT TEMIIEPATYPHI.
p-n-nepexon u ero cpoucrsa. [lomynpoBogHukoBeiil quoa. Tpansuctop. Tepmucrop n
(porope3uctop. DiekTpuueckuil Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTEIbHBIN
paspsiael. [lonsTue o muasme.

Tema 14 Marnerusm.

MaruauTtHoe mnoJe. J[ecTBUE MAarHUTHOIO MOJISL HA paMmMKy ¢ TOKOM. MHaykuus
MarHUTHOTO TOJsi (MarHUTHasT WHAYKIHS). JIMHUM MarHUTHOM MHAyKuuH. KapTuHbI
JIMHUM HHAYKUAM MAarHUTHOTO IIOJIA HOpsIMOro Toka W cosneHouga. [lonstue o
MAarHUTHOM MOJI€ 3€MJIH.

Cwta, nericTByroniasi Ha MPOBOAHUK C TOKOM B MarHUTHOM I0JI€. 3aKOH AMIIepa.

JlelicTBHE MarHUTHOTO MOJIs Ha ABWXKyIuiics 3apsaa. Cuna Jlopenna.

MaruauTHble CBOMCTBa BemiecTBa. [ unoreza Ammnepa. DeppoMarHeTukmu.

Tema 15. JjieKTpOMArHUTHAS MHIYKIUA.

Maruutsbsiii oToK. OnbiTel @apanes. fBiaeHUE 3NMEKTPOMArHUTHONM WMHIAYKIIWAH.
BuxpeBoe »snekTpuueckoe moJie. 3aKOH AJIEKTPOMAarHMTHOM uHAyKuuu. IIpaBuio
Jlennia. Camounaykius. MaayktuBHOCTh. DJIC caMOMHIYKIIMU. DHEPIrusi MarHUTHOTO
OJISL.

Tema 16. JjieKTpOMarHuTHbIE KOJI€OAHUS W BOJIHBI.

[lepeMeHHBIN  DJIEKTPUYECKUM  TOK.  AMIUIMTYAHOE W JIEUCTBYIOLIEE
(@ dexTrBHOE) 3HAUCHHE MTEPUOINUECKI U3MEHSIOIIETOCS HANIPSHKEHUS U TOKA.

[lonyyeHne mNEpPEMEHHOTO TOKa C IOMOIIBK HMHAYKIMOHHBIX T'€HEPATOPOB.
Tpancpopmarop. [lepengada 3neKTpruuecKoil SHEPTUH.

Konebarenbubiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUsI B KOHTYpE.
[IpeBpamienusi sHeprud B KOJI€OATETLHOM KOHTYpe. YpaBHEHHE, ONUCHIBAIOLIECE
IPOLIECCHI B KOJIeOaTeIbHOM KOHTYpE, U ero pemenue. opmyna Tomcona 1is nepuojaa
KoJieOaHui. 3aTyXarolue JIeKTPOMarHuTHhIC KOJIeOaHusl.

BreiHyX/1eHHbIE KOJIEOAHUS B DJIEKTPUUECKUX IEMAX. AKTUBHOE, €MKOCTHOE W
WHJIYKTUBHOE COMNPOTUBICHUS B 1€MW TapMOHUYECKOro TOKa. Pe3oHaHc B
AIEKTPUUYECKUX LIETISX.

OTKpBITHIN KOJEOaTEIbHBIN KOHTYP. OnbIThl ['epria. DMeKTpOMarHuTHBIE BOJTHBI.
Nx cBoucrBa. Illkama 2neKkTpOMarHMTHBIX BOJH. M3nyueHne u  npuem
AJEKTPOMArHUTHBIX BOJH. [[pUHITUTIBI paIuOCBSI3H.



Tema 17. I'eomeTpuyeckas oNnTuKA.

Paszgurne  B3rISO0B  HA  OPUPOAY  CBETA.  3aKOH  IPSIMOJIMHEHHOTO
pacrpocTpaHeHus cBeta. [lonstue myda.

NuTeHcuBHOCTh  (IUIOTHOCTh  TMOTOKA) — u3iaydyeHUs. CBETOBOM  MOTOK.
OcCBelIECHHOCTb.

3akoHbl oTpakeHus cBera. Ilmockoe 3epkaio. Cdepuueckoe 3epkaio.
[TocTpoenure n300paskeHnit B MIOCKOM U CHEepUUECKOM 3epKajax.

3aKoHBI TMPEIOMIIEHHA CBeTa. AOCOJIOTHBIA M OTHOCHUTENBHBIA MOKa3aTeln
npejaomiieHus. X0/ Jiydeil B ipu3Me. SABiIeHuE MOTHOTO (BHYTPEHHET0) OTPaKEHUSI.

Tonkue nmuH3b1. DOKYCHOE paCCTOSHUE U ONTUYECKAs CUIIA JINH3BI.

[TocTpoenue n3o0paxeHus: B COOMPAIOIINX M paccerBaroNInX JuH3ax. Popmyna
JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH3aAMU.

OnTtuyeckue mnpubopbl: Jiyna, (oroanmapar, NPOEKIHOHHBIA  ammapar,
MUKpOCKOI. X0J1 Ty4yel B 3Tux npuodopax. ['nas.

Tema 18. dsiemeHTHI PU3NUECKON ONITHKH.

BonHoBeie cBoiicTBa cBera. llossipu3anms cBera. DNEKTPOMArHUTHAS MPUPOJA
ceera. CkopocTe cBeTa B OngHOponHOW cpene. Jucnepcus ceta. CHEKTPOCKOI.
WudpakpacHoe u ynbTpaduosieToBOE N3ITyUEHUSI.

WUntepdepennus csera. KorepeHTHble HCTOYHHKHU. YCJIOBHS 00pa3oBaHuUs
MaKCMMYMOB 1 MUHUMYMOB B HHT€P()EPEHLIMOHHON KapTHHE.

Hudpakuus  csera.  Ombir FOnra.  Ilpunuun — I'oitreHca-®penens.
JudpakunoHHas pemieTka.

Kopniyckynsipubie cBoiicTBa cBeta. [loctosinnas I[lnanka. ®otorddext. 3akoHbI
dboTorddexra. DoToH. YpaBHeHue DitHiTelHa 115 hoToddPexra.

JlaBnenue cBera. OnbiThl JIeOeneBa no M3MEpEHUIO 1aBJICHUS CBETA.

[TocTynaTel TEOPUH OTHOCHUTENBHOCTU (TOCTYNAThl DiHIITEHHA). CBSI3b MEXKIY
MAaCCOU U SHEPTHUEH.

Tema 19. AToM U aTOMHOE SIAPO.

OmnsiTel Pe3epdopna mo paccesHuto o-yactui. IlmanerapHas Monenb aroma.
KBanToBele mocrynatrel bopa. Hcnyckanue © MOTJIOIMIEHWE SHEPIUM  aTOMOM.
HenpepbiBHbIN 1 TUHEWYATHIN ClIEKTPbl. CIIEKTPAIbHBIA aHAJIN3.

OKCIIEpUMEHTAIBHBIE METOJbl PETUCTPALNM 3apPSHKCHHBIX YacTHUI: KaMmepa
Buinbcona, cuetuuk I'elirepa, my3bipbkoBasi kamepa, (hOTOIMYIbCUOHHBIA METO/.

CocraB sapa aroma. M3orombl. DHeprus cBsizu aroMHbIX sfep. llonstue o
ANEPHBIX peakuusax. PannoakTuBHOCTh. Buabl panvoOakTUBHBIX H3JIYyYEHUHM H HX
cBoiicTsa. LlenHsie saepHbie peakuuu. TepmosiaepHas peakiusi.

buonoruueckoe neicTBUE paAMOaKTUBHBIX U3JTyYCHUN. 3allIUTa OT paaualiii.



