IIporpaMma BCcTYyNHMTEIBLHOT0 HCIIBITAHNS MO GH3NKe
AJIS IOCTYNAKIIMX HA HANPaBJIeHUs MOATOTOBKH (CeNHaIbHOCTH)
BhICIIEr0 00pa30BaAHUSA

Hacrosimast mporpaMmMa cocTapiieHa Ha OCHOBE THUITOBOW NMPOTPaMMBbI MO (U3WKE JJIS MOCTYIAIOIIUX B
BVY3mL

[Tpu moAroTOBKE K SK3aMEHy OCHOBHOE BHUMAaHHE CIEAYyeT YACIUTh BBISBICHHIO CYITHOCTH (PU3MIECKUX
3aKOHOB M SIBJICHMH, YMEHHIO HCTOJIKOBBIBATh (DM3MYECKUH CMBICT BEIMYMH W IOHITHH, a TaKkKe YMEHHIO
MPUMEHSTh TEOPETHUECKHH MaTepuan K pelieHuro 3anad. Heo0xoanmMo yMeTh 1oiab30BaThCs MPH BBIYUCICHUAX
cucremoii CU 1 3HaTh BHECHCTEMHBIEC €AMHULIBI, YKa3aHHBIE B IPOTPaMME.

1. Mexanuka

1.1. Kunematuka

Mexannueckoe JBHXkeHHE. OTHOCHTENBHOCTh MEXAHMYECKOTO JBW)KEHHUSA. MarepuanpHas TOUKa.
Cucrema otcuera. Tpaekropus. Bekrop nepemerienus u ero npoekuuu. [1yTs.

CxopocTts. CiokeHne CKOpoCTei.

Yckopenune. CloxxeHne YCKOpEeHUH.

[IpssmonuHeliHOe paBHOMEPHOE M PaBHOINEPEMEHHOE JBHKEHHE. 3aBUCUMOCTH CKOPOCTH, KOOPIWHAT U
IyTH OT BPEMEHHU.

KpuBonuneitHoe nBuxeHue. J[BH)KEHHE IO OKPY>KHOCTH. YrioBas ckopocTb. Ilepumon u yacrora
oOparieHus. YCKOpEeHHUe Tena MpH JBHKEHUH 10 OKPYKHOCTU. TaHreHIuanbHOE M HOpMallbHOE YCKOPEHHUE.

CBoOoHOE TajeHue Tejl. YCKOpeHHe CBOOOJHO Majaroliero Teia. /IBukeHue Tena, OpOIICHHOTO MO
YIJIOM K TOPU30HTY. [lanbHOCTD U BBICOTA IOJIETA.

IloctynarensHOe U BpaliateabHOE IBHKEHHE TBEPIOro Tea.

1.2. Ilunamuka

Bzaumopeiicteue Ten. Ilepmerii 3akorm HetoroHa. lloHATHE 00 WHEPIMANBHBIX W HEWHEPIIUAIBHBIX
cucreMax orcuera. [IpuHIMI oTHOCUTENBHOCTH [ anmes.

Cuna. Cuinel B MexaHuke. CloxeHue Cuil, IeUCTBYIOINX Ha MaTepUAIbHYIO TOUKY.

NuepTtHOCTH Ten. Macca. I1n10oTHOCTS.

Bropoii 3akon HeroToHa. EnuHUIBI ©3MEPEHUS CUIIBI U MACCHI.

Tpetunii 3akoH HeroToHa.

3aKOH BCEMHPHOTO TATOTeHMs. ['paBuTanmoHHas mnocTosiHHAs. Cuila TSHKECTH. 3aBUCHMOCTh CHIIBI
TSKECTH OT BBICOTHI.

Cunel ynpyrocta. lonsitue o nedpopmanusix. 3akon I'yka. Mogyns FOnra.

Cunbl tpenns. Cyxoe TpeHHE: TpeHHE IMOKOs U TpeHue ckoibkeHus. Koaddumnment tpenus. Bsskoe
TpEHHUe.

Ilpumenenue 3akoHOoB HploTOHAa K moOCTynateabHOMY JABWXKEHHIO Tel. Bec Tema. HeBecomocTs.
ITeperpy3ku.

IIpumenenue 3akoHOB HBIOTOHAa K JBHKEHHIO MATEPHAIBHONM TOYKM II0 OKPYXKHOCTH. J[BH>KEHME
HCKYCCTBEHHBIX CITyTHHKOB. [lepBast KocMu4ecKas CKOPOCTb.

L.3. 3akoHbI cOXpaHeHUsI B MEeXaHUKeE

Nmnynbe (KOTMUECTBO ABMXKEHHUS) MaTepHalIbHOW TouKd. Mmmynbe cunbl. CBS3b MEXy MpHpaIeHneM
UMITyJIbCA MaTepHabHOM TOYKM M MMITYJIbCOM CHIIBL. MIMITyJIbC CHCTEMBI MaTepualibHBIX TOuek. LleHTp macc.
3aKOH COXPAaHEHUs UMITyJIbca. PeakTUBHOE IBHKEHHE.

Mexanunueckas pabora. MomHocTh. DHeprus. EnuHuIb n3MepeHust paboThl U MOIITHOCTH.

Kunerndeckass sHepruss MaTepHadbHOM TOYKM M CHCTEMBl MaTepHalbHBIX ToueK. CBi3b Mexay
MpUpaLIeHeM KMHETHYECKO SHEpIuu Tejia U paboToi NPUIIOKEHHBIX K Ty CHIL.

[lorenumanbnas sueprus. lloreHnmansHas sHeprus Ten BOIM3M moBepxHOcTH 3emud. lloreHnmanbHas
SHEPTUs ynpyro aeGopMUPOBaHHOTO TeJa.

3aKOH COXPAHEHUSI MEXaHUUECKOM dHEPruH.

I.4. CraTnka TBepaoro reja

CrnoxeHue cuJl, MPUWIOKEHHBIX K TBEPIOMY Telly. MOMEHT CHIIBI OTHOCHTENBHO OCH BpalleHus. [IpaBuio
MOMCHTOB.

VYcnoBus paBHOBecusi Tenma. LIeHTp TskecTnm Tema. YCTOHYMBOE, HEYCTOMYMBOE W Oe3pa3innmyHOe
paBHOBECHS TeE.

I.5. Mexanuka KHIKOCTel U ra3oB

Jasnenue. EnquHus u3MepeHus 1aBiIeHus: ackajlb, MM pT. CT.



3akon Ilackams. [mapaBnuueckuit mnpecc. JlaBleHue IKHUIKOCTHM Ha JHO U CTCHKH COCYAA.
Coo01marouecs COCyIbl.

AtMmocdepHoe nasienue. OnbiT Toppuuemn. M3sMeneHne aTMoc(epHOTo JaBiieHHS C BHICOTOH.

3akon Apxumena. [InaBanue Te.

JBwxeHue xuaKocTed. YpaBHeHue bepHysin.

1.6. Mexannuyeckue KoJjieOaHus U BOJHBI. 3BYK

[MonsiTre o konebaTensHOM IBHKeHUH. [lepros n yacToTa KoeOaHuii.

I'apmonrmueckue xonebanus. CMemenue, aMIuATy1a ¥ Ga3a mpu rapMOHUIECKHX KOJIeOaHUsX.

CBoOognbie xonebanus. KoneOanusi rpyza Ha mnpyxwmHe. Maremarmueckuii MasTHUK. [lepmomsl mx
konebanuii. [IpeBpatenus sSHepruy Npu rapMOHUYECKUX KoJieOaHUX. 3aTyxXaromue KoneOanusl.

Brnyxnennsie konebanus. Pezonanc.

IlonsiTme o BoMHOBBIX mporieccax. Ilomepednsie W mpomonbHbie BoMHBEL JlmuHa BomHBL CKOpPOCTH
pacnpocTpanenus BoiH. OpoHT BonHEBL. Y paBHeHHE Oeryieil BonHbl. CTOSYNE BOIHEL.

Wnrepdepennns ond. [Ipunnun [oiirenca. Judpaxnus BomH.

3ByKoBbIe BOTHBI. CKOPOCTh 3ByKa. | pOMKOCTH H BBICOTA 3BYKa.

II. MonekyJsipHasi pU3MKA U TEPMOAUHAMHUKA

I1.1. OcHOBBI MOJIEKYISIPHO-KHHETHYECKOI Teopun

OcHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KHUHETHUECKOW TEOPHH M MX OIMBITHOE 000CHOBaHKEe. bpoyHOBCKOE
JBrKeHue. Maccel U pazMepsl MoJekyn. Monb Bemectsa. [locTosiHHass ABoraapo. Xapakrep ABHKECHHS MOJIEKYIT
B raszax, )KUJIKOCTSX U TBEPJbIX Telax.

TemmoBoe paBHOBecue. Temnepatypa u ee pusudeckuii cmbici. [llkana remneparyp Lenscust.

WneanbHbiil ra3. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-KUHETUYECKON TEOpUH UaealbHOro rasa. CpenHss
KHHETHYeCKast SHEPTHs MOJIeKyN 1 Temneparypa. [locrosiaaas bonpiMana. AGComoTHas TeMIiepaTypHas mIKaja.

VpaBuenue Kramnelipona-MenaeneeBa (ypaBHEHHE COCTOSIHHS HACAIBLHOTO Trasa). YHUBEpCalIbHAs
ra3oBasi MOCTOsIHHAs. M30TepMUYeCKuii, N30XOPHBIN 1 N300apHBII MPOIIECCHI.

I1.2. D1eMeHTBI TEPMOANHAMUKHA

TepmoanHamuueckas cuctema. BHyTpeHHssT sHeprus cuctembl. KonmdecTBa TemioTsl M paboTa Kak
Mepbl U3MEHEHHS BHYTpeHHEH sHeprun. TemnoeMkocTh Tena. [lonsarue o6 aguabatuueckom mporecce. [leproiid
3aKOH TEePMOJMHAMUKH. [[puMeHeHne mepBOoro 3akOHA TEPMOJWHAMUKH K H30TEPMHUYECKOMY, M30XOPHOMY U
nzobapHoMy TporeccaM. Pacuer paboTel Taza ¢ momompio pV-auarpamm. TemaoeMKOCTh OJHOATOMHOTO
WIeaTbHOTO Ta3a IPU H30XOPHOM M H300apHOM IpoIieccax.

HeobpaTtumocTs mporieccoB B npupojie. Bropoit 3akoH TepMonnHaMuku. Duszndeckre OCHOBBI pabOTHI
TeruioBbIx ABurateneii. KI1J] TermoBoro ABUTaTeNs u ero MakCUMaibHOE 3HAYCHHE.

I1.3. U3MeHeHHMe arperaTHOrO0 COCTOSTHUS BelecTBa

[TapooOpa3zoBanue. Vcmapenue, kureHue. YenbHas TEIUIOTa mapooOpa3zoBaHus. HachlmeHHBIN map.
3aBUCHMOCTb JIABJICHHS U TUNIOTHOCTH HACBIIEHHOTO TIapa OT TeMIIepaTypbl. 3aBUCMOCTh TEMITEPATypPhl KUIICHUS
ot gasnenus. Kpurtuueckas remmneparypa.

BrnaxxaocTts. OTHOCHTENBHAS BIaXKHOCTb.

Kpucrannmmueckoe n aMmopHOE COCTOSIHUE BEIIECTBA. Y JelbHAS TETJIOTa TUIABJICHUS.

YpaBHeHHE TEIIOBOTO Oananca.

I1.4. IloBepXHOCTOHOE HATSKEHHE B KMIKOCTIX

Cuna TOBEpPXHOCTHOTO HATSDKEHUS. JSIBIGHHMS CMadWBaHWsS W HeCcMauyWBaHWA. JlaBlneHwe Tmon
HCKPUBIIEHHON OBEPXHOCTHIO KUJIKOCTU. KanusuisipHble sIBACHUS.

IL.5. TensioBoe pacumimpeHnne TBEPAbIX TeJ U KUIKOCTEH

TermmoBoe nmHEWHOe pacmupenne. TemnoBoe oO0beMHOEe pacmmperne. OCOOEHHOCTH TETIOBOTO
pacuIMpeHus BOBbL.

I11. DnekTpoaMHAMHMKA

I11.1. DaexTpocTaTuKa

ONEKTpUUYECKUE 3aps]ibl. DJIEMEHTAPHBIN 3JIEKTPUYECKUH 3apsAl. 3aKOH COXpPaHEHHs AIIEKTPUYECKOTO
3apsana. BzaumonencTBre ANeKTPUUECKH 3apsbKEHHBIX Tel. DieKTpockon. Toueunsiit 3apsia. 3akod Kynona.

OnexTpuyeckoe mojie. HanmpsskeHHOCTE 3nekTpudeckoro nois. JImHnY HanpsKeHHOCTH SIEKTPUIECKOTO
nonsi (cuioBele JUHMM). OIHOPOAHOE 3JIEeKTpHyYeckoe moje. HanmpsyKeHHOCTh 3IEKTPOCTATHYECKOTO MOJI
TodeyHoro 3apsjaa. lIpuHIun cynepno3unyy mojed. DIEKTPOCTATUYECKOE II0J€ PaBHOMEPHO 3apsKEHHBIX
IJIOCKOCTH, Chephl U mapa.

Pabora cunm snexTpoctatndeckoro mois. [loTeHmman u pasHocTh ToOTeHIMAanoB. CBS3b pa3HOCTH
MOTEHLHANIOB C HANpPSHKEHHOCTBIO JJIEKTpOcTaTHyeckoro moisd. lloTeHmuan mons TOYEYHOro 3apsia.
OKBHUNOTEHIMATIHHBIE TTOBEPXHOCTH.



IIpoBOIHUKM ¥ [AMPJCKTPUKKA B JJIEKTPOCTATHYECKOM ToJe. JludiexTpuueckas MNPOHUIAEMOCTh
BemecTBa. OnekTpoeMKocTb. KonaeHncatopsl. llonme mimockoro KoHaeHcaTopa. DIEKTPOEMKOCTh ILTOCKOTO
KoHJieHcaTopa. [locnemoBaTenbHOE U MapasIieNbHOE COCOUHEHUE KOHJCHCATOPOB. ODHEPrusi 3apsHKEHHOIO
KOHZIeHCaTopa.

DHEePTHUs AIEKTPHUIECKOTO TTOJIS

I11.2. IlocToAHHBIN TOK

Onektpuyeckud Tok. Cuia Toka. VYCIOBUA CYHIECTBOBAHUS TOCTOSHHOTO TOKa B IICTH.
Onexrpoasrkymas cuna (3/]C). Hampsixkenne. M3mepeHue critbl TOKa M HAITPSDKEHUS.

3akon Oma juia ydactka renu. OMHYECKOe CONpPOTHBICHHE MPOBOTHHUKA. Y IETHHOE COMPOTHBIICHHE.
3aBUCHMOCTh yIEIBLHOTO COMPOTHUBICHUS OT TeMmmepaTrypsl. CBepXmpoBoauMocTh. llocnegoBarensHoe U
napajieIbHOE COeTMHEHHUE MTPOBOTHUKOB. VI3MepeHre COnpOoTUBICHHUSL.

3axon Oma 1151 TONTHO# 1ernu. MICTOYHUKY TOKa, X COeTUHEHHE.

Pabora u momHOCTH TOKA. 3akoH [[xoynsa-Jlenia.

DIEKTPUYECKUN TOK B METaJLIaX.

DNEKTPUYECKUH TOK B MEKTPOIUTAX. 3aKOHBI SJIEKTPOIIN3a.

DNEeKTpUUYECKUil TOK B BakyyMe. TepModIeKTpoHHas SMUCCHS. DIEKTPOHHAS JIaMTa - JH0J]. DIeKTPOHHO-
JydeBasi TpyOKa.

[Monynpooguuku. CoOCTBeHHass M TpUMECHas MPOBOJAUMOCTh IMOJYINPOBOJIHUKOB. 3aBUCUMOCTh
MPOBOJIUMOCTH HOJYNPOBOJHUKOB OT TEMIEPATYPHL. P-N-IEpexo] U ero cBoicTBa. I1oaynpoBOIHUKOBBIA JUOI.
Tpanzuctop. Tepmuctop u GoTope3nucTop.

OnekTpuyeckuil TOK B razax. CaMOCTOATENbHBIN U HECaMOCTOATENbHBIN pa3psnbl. [londarue o miasme.

II1.3. MarneTusm

MarnutHoe mnone. JleiCTBME MAarHUTHOTO IOJsS HA paMKy ¢ TOKOM. WHAYKIMS MarHUTHOIO IOJISI
(MarauTHast UHIYKUWA). JIMHUM MarHUTHOW MHAYKIWU. KapTUHBI TUHUN HHIYKIIMM MarHUTHOTO TOJIST TIPSIMOTO
TOKa U cosieHouza. [IoHsTHe 0 MArHUTHOM MOJI€ 3€MJIH.

Cuia, AeCTBYIOIIAsI HA TPOBOJHUK C TOKOM B MarHUTHOM I0JI€. 3aKOH AMIIepa.

JelicTBre MarHUTHOTO MOJISI HA ABHXKYIuics 3apan. Cuna Jlopena.

MarunuTHbIe CBOICTBA BemlecTBa. [ unoresa Ammnepa. @eppoMarHeTUky.

II1.4. DjekTpOMarHuTHAsE HHAYKIUSA

MarnutHeii  moTokK. Omnbitel  @apanmes. SIBiIeHHe DICKTPOMAarHUTHOW HHIYyKIWMW. Buxpesoe
AIEKTPUUECKOE ToJIe. 3aKOH IEKTPpOMarHuTHOW nHayKiuu. [Tpasmio Jlenma.

Camounnykuus. UuaykTuBHOCTh. DJ{C caMOMHIYyKIHUU.

OHeprusi MarHUTHOTO TMOJISL.

I1L.5. DaexTpoMarHuTHbIEe KOJeOAHUA ¥ BOJTHBI

[lepeMeHHBI ANEKTPUYECKHHA TOK. AMIUIMTyIHOe W JAeicTBytomee (3p¢eKTHBHOE) 3HAYECHUE
MEPUOIUYECKU U3MEHSIOUIETOCS HAIIPSDKEHUSI U TOKA.

[TomyueHue nepeMEeHHOr0 TOKa ¢ MOMOIIBI0 MHIYKIIMOHHBIX TeHepatopoB. Tpanchopmatop. Ilepenaua
3IEKTPUYECKOU SHEPTUH.

KonebarenpHbiil kKOHTYp. CBOOOIHBIE 31IE€KTPOMAarHUTHEIE KoliebaHus B KoHType. [IpeBpamienus sneprun
B KOJIcOaTeIbHOM KOHType. YpaBHEHHE, OMHMCHIBAIOIICE MPOILECCHl B KOJI€0ATEIIbHOM KOHTYPE, M €ro PeIlIcHHE.
dopmyna ToMcoHa 1st iepruoa KoneOaHuil. 3aTyxarolue AIeKTPOMarHUTHbIE KOJIeOaHusl.

BreinykaeHHple KoneOaHWs B JIEKTPUYECKUX IMEemsX. AKTHBHOE, €MKOCTHOE W WHAYKTUBHOE
CONPOTHUBJICHUS B LIEMU FrAPMOHUYECKOT'O TOKA. P€30HAHC B NIEKTPUUECKUX LETX.

OTKpBITHINA KoebaTenbHbiii KoHTYp. OmnbiThl [epria. DnekTpoMarauTHele BoiHbL WX cBoiictBa. [llkana
AJIEKTPOMArHUTHBIX BOJIH. M3ITydeHre U IpreM 3JIeKTPOMArHUTHBIX BOJH. [IpUHITUIIBI parioCBsI3H.

IV. Onruka

IV.1. I'eomeTpuyeckasi onTHUKA

Pa3ButTre B3TIA0B HA MPUPOTY CBETA. 3aKOH MPSIMOJIMHEHHOT0 paciipocTpadeHus cBeTa. [loHsaTre myda.

HNHTeHCHBHOCTH (TUIOTHOCTH MOTOKA) U3IYYECHHUS, CBETOBOM MOTOK. OCBEIICHHOCTb.

3akoHbI oTpaxeHus cBera. [lmockoe 3epkano. [locTpoeHrne m300pakeHUH B IUIOCKOM U chepruiaeckoM
3epKaax.

3aKoHBI MpeIoMIIeHUsT cBeTa. AOCOIIIOTHBIA U OTHOCUTEINIBHBIN MMOKA3aTeNN peoMiIeHHs. X0 JIydel B
npu3Me. SIBlieHue MOTHOTO (BHYTPEHHETO) OTPaKEHUSI.

Tonkue nuH3bl. POKYCHOE PACCTOSHHUE U ONTHYECKASI CHUJIA JIMH3BL.

ITocTpoeHne M300pakeHUS B COOMPAIOIINX M PACCEMBAIOMMX JIMH3aX. DopMya JUH3BL. YBEIWUYCHUE,
JlaBaeMoe JINH3aMHU.

OnTrueckre mMpuOOpHL: Jyma, GoToanmnapar, MPOSKIMOHHBIN anmapar, MEKPOCKOI. XOJ Jy4ed B 3THX
npubopax. ['mas.



1V.2. DnemenTnl pu3nuecKkoii ONTHKH

Bomrossie cBoiicTBa cBeta. [lomspusanmst cBeTa. DIIEKTPOMarHUTHAS IPUPOJIA CBETA.

Ckopoctb cBeta B omgHopoaHoil cpenme. J[ucmepcusi cBera. Cnekrpockon. MudpakpacHoe u
yIABTpapHONIETOBOE N3TYICHHS.

WnaTepdepenmus ceta. KorepeHTHBIE HCTOYHUKH. Y CIIOBUSA 00pa30BaHUS MAaKCHMyMOB I MUHIMYMOB B
nHTephEPCHITMOHHON KapTHHE.

Hudpaxnus ceeta. Onbit FOura. [Ipunnun [olirenca-Openens. AudpaknuoHHas pemerka.

Kopnyckynspasie cBoiictBa ceta. [locrosaHas [lmanka. @oroaddext. 3akonsr hoTodrddexra. PoToOH.
Ypasuenune DiHmTelHa 171 hoTodhdekTa.

Hasnenwne csera. OnbiThl Jlebenesa o u3MepeHuIo AaBJICHUS CBETA.

[Toctynatel Teopun otHOcuTenbHOCTH ([locTymate DitHmTeliHA). CBSA3b MEXKAY MACCON M SHEPTUEH.

V. ATOM U aTOMHOE S1IPO
OmneiTel Pesepdopna mo paccessHuio o-yactun. [lnaneraphas mozens artoma. KBanroBele moctynaTtel bopa.
Ucnyckanue u nornouieHue sHepru aromoM. HenpeprIBHBIN 1 TrMHEeHYaThIi criekTpsl. CeKTpaabHBIN aHAIH3.
OKCHepUMEHTAIbHBIE METOJBl PErHCTpalny 3apsHDKCHHBIX YacTHIl: Kamepa BuibcoHa, cuerdymk [eiirepa,
My3BIPHKOBAs Kamepa, POTOIMYITECHOHHBIN METO/I.
CoctaB sanpa aroma. M3otombl. OHeprus CBA3M AaTOMHBIX sjep. lloHsATHE O SAOEpHBIX peaklusax.
PapnoaktuBHOCTH. BUJIBI paiOAaKTUBHBIX U3JIYYEHUHN U UX CBOMCTBA. LlenHble saepHble peakuuu. TepMosaepHas
peakusl.
buonoruueckoe neicTBre paaOaKTUBHBIX U3IYyUCHUN. 3aluTa OT paaualui.



