IIporpaMmma BCTYNHMTEIbHOI0 HCTIBITAHUSA M0 (PU3MKeE /I eJaroru4ecKoro
oOpa3zoBaHus

BBenenune

[Ipenmer ¢usuxu. Gusnka — Haubonee GpyHIaMeHTaIbHAS HayKa o npupone. CTpyKkTypa Kypca
busuku.

Marematuka u ¢usnuka. OCHOBHblE MaTeMaTH4ecKHe IOHATUA. JIMHelHble M KBaJpaTHBIC
YpaBHEHUs, CUCTEMBbl ypaBHEHMH M ux peuieHus. HepaBeHcTBa. DieMEHTapHbIE TPUTOHOMETPHUECKHE
(YHKLUHM, TPUTOHOMETPHUYECKUE YpPaBHEHHUS M MX peuleHHa. [loHATHE O BEKTOPHBIX BEIMYMHAX.
Paznoxxenue BekTopa Ha cocrapistonue. [Ipoekius BekTopa Ha ock. Cll0KEHNE U BBIYUTAaHUE BEKTOPOB.

1. MEXAHHUKA

[Ipeamer wmexanuku. Mexanuueckoe aBuwxeHue. Kunematuka u guHamuka. OCHOBHBIE
bu3nYecKue MOJICIN: MaTepuaibHas TOUKa, a0COFOTHO TBEPJIOE TEJIO, CTIUIONIHAS CPEea.

1.1. KuHemaTHka IBHKEHHUSI MATEPHATbHOH TOYKH

OcHoBHble noHATUA U omnpenencHus. Cucrema orcuera. Pammyc BekTOp. 3aKOH IBHKEHUS.
Tpaekropus. [yt u nepemerienne. CKopocTb. Y CKOpEHHUE.

OTHOCHUTENBHOCTD JIBUKEHHS. 3aKOH CIIOKEHHUS CKOpocTell (mocTymarenbHOE JBHKCHHE
TTOJBI)KHOM CUCTEMBI OTCYETA).

PaBHOMEpHOE JIBUKEHUE.

PaBHoyckopenHoe nBuxenue. [Ipumepst. CBoOo1HOE naieHue Tei. [{Buxkenue Tena, OpoieHHOro
BEPTUKAIbHO BBEPX, FTOPU3OHTAIBHO, MO YIJIOM K TOPU30HTY.

PaBHOMEpHOE NBH)KEHHE TOYKH IO OKpPYKHOCTH. JIMHelHas m yrioBas ckopoctu. Ilepuon u
4yacToTa BpallleHUil. YCKOpeHUe Npu paBHOMEPHOM JIBUKEHHUU TOUKU 110 OKPYKHOCTU. YCKOpPEHHE NpHU
HEPAaBHOMEPHOM JIBM)KEHUU TOUYKHU IO OKPYKHOCTH.

CKOpOCTb U YCKOpEHHE ITPU KPUBOJIMHEHHOM JBMKEHUH. Pagnyc KpUBU3HBI TPAEKTOPHUH.

OO0 OTHOCHUTENBHOCTH IBUKEHUH MPHU BpalllaTeIbHOM JIBH)KEHUN MOJIBUKHON CUCTEMBI OTCUETA.

1.2. 3akonbl HboTona. Cuiibl B ipupose

WNuepuumanbHblie cuctemsl oTcuera. [lepBbiil 3akoH HproToHa.

WNueptHOCT M Macca Ten. Cuna. Bropoi 3akoH HeroToHa.

Tpertnii 3akoH HproToHA.

Cuna ynpyroctu. 3akoH ['yka.

3akoH BcemupHoro tarorenus. I'paBurtanMoHHas mnocTtosiHHas. Cuila TSXKECTH. Y CKOpEHHE
cBoOoiHOTO nasieHus. [lepBas kocMHuuyeckasi CKOPOCTb.

Bec tema. Bec tena, nmxkyierocs ¢ yckopenueM. HeBecomocTs. Bec Tena Ha skBaTope W Ha
TIOJIFOCE TUIAHETHI.

Cuna tpenus. Tpenue nokos u ckoibxeHus. Cria CONpOTUBIIEHUSI CPENBI.

[Ipumeps! pemieHus 3aaay. /[BuxeHue Tena no HaKJIOHHOM MJI0CKOCTH. [IBukeHre aBTOMOOMIIS Ha
NOBOpOTax. 3ajauu ¢ Oyiokamu. JIBHKeHHeE IMOJ JeWcTBHEM IepeMeHHBIX cuil. OO0 HHTerpupoBaHHUU
YpaBHEHUU JIBUKEHUS.

1.3 PaBHOBecHe TBePABIX TeJ U KHIAKOCTEH

YcnoBue paBHOBECHUST MaTEPUATLHON TOUKH.

MowmeHT cuibl. Y ClIoBHs paBHOBECHUS TBEpAOTo Tena. LleHTp TsbkecTn TBepIoro Tena.

JaBnenne. 3akon ITackars.

JlaBiieHre B KUAKOCTH TIPU JEHCTBUM HA Hee Cibl TsokecTH. Coobmatomuecs cocynbl. [IpuHium
JIEUCTBUA TUIPABINYECKOTO Mpecca.

Atmocdepnoe nasienne. OnbiT Toppuuennu. HopmanbsHoe atMocdepHOe 1aBleHueE.

3akoH Apxumesa. Y cIoBHe MIaBaHUs Tell.



1.4. 3akoHBbI COXpaHeHHUs] B MeXaHUKe

Nmnynse Tena u cucremsl Ten. Cuiia u umnyisc. [Ipumepst. Y nap mapuka o crenky. Peaktunoe
JIBUYKECHHUE.

3aKOH COXpaHEHMsI UMITYJIbCA.

LenTp macc. Teopema o aBuKeHUM 1IeHTpa Macc. [Ipumepsl.

Pa6ora cuiibl. Momnocts. [Ipumepsl Ha BeluMciieHHnEe paboThl: paboTa CUJIbl YIIPYrocTu; padboTa
CUJIBI TSYKECTH.

Oneprus. Kunernueckas 1 NOTEHLIMAJIbHAS SQHEPTUU. MexaHnyeckasi SHeprusl.

3aKoH coxpaHeHHs MexaHudeckoi saepruu. [Ipumepsl. Konebanus rpysa Ha npyxuHe. Ynpyrue
COyJapeHus Tel.

Cunpl TpeHus U MexaHudeckast sHeprus. [loHsTue o BHYTpeHHEH 3HEpPruu. 3aKOH COXpaHEHUS
MIOJIHOM SHEPTUH JUIs 3aMKHYThIX cucteM. Heynpyrue coynapenus tea.

1.5. MexannyecKkue KoJIe0aHUA

OcCHOBHbIE MOHATUS U ONpeseeHus KojeOaTenbHbIX MpoueccoB. CBOOOJHBIE U BBIHY)KICHHbIE
xoneOanus. [lepuonuueckue konedbanus. Ilepron u gacToTa KoneOaHus.

I'apmonnyeckue kosnedanust. CKOpOCTh U YCKOPEHHUE MPH TAPMOHUYECKUX KOJICOAHHSIX.

Konebanus rpysa Ha npyKuHe.

MaremaTiuuecKkuii MasTHUK.

2. MOJIEKYJISIPHASA ®U3UKA. TEIIVIOBBIE SABJIEHU S

2.1. OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOW TeOpPHUH.
YpaBHeHHe COCTOSIHHUS U 32aKOHBI H1€aJILHOI0 ra3a

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KMHETHYECKOM Teopur. Macca u pazMepsl MoJiekys. MoJib
BelecTBa. Yucmo ABorapo.

NneanpHblil Ta3 B MOJIEKYISPHO-KMHETUYECKOU Teopuu. OCHOBHOE ypaBHEHUE MOJICKYJISPHO-
KMHETUYECKON TEOPUU UACAIBHOIO ra3a.

Temneparypa u TermaoBoe paBHOBecue. AOCONIOTHAs Temreparypa. lemiepaTypa — Mepa
CpeaHel KHHETUUECKOM dHepruu Mosekyd. [loctosHaas bonenmana.
[lonsiTue 00 ypaBHeHHMH cocTOosiHUS. YpaBHeHue MeHnaeneeBa-Kianelipona — ypaBHeHUe

COCTOSIHUSI MJI€aJbHOTO ra3a. YHMBEpCaJbHas Tra3oBas IOCTOsSHHas. 3akoH JlanpTOHa. YpaBHeHue
COCTOSIHUSI CMECH I'a30B.

I"a3oBbIe 3ak0HbI. M30x0puueckuii npouecc. 3akon Hlapis. M3o0apuyeckuii npouecc. 3akoH Ieii-
Jlroccaka. M3otepmuyeckuii nporecc. 3akoH boiinsa- Mapuorra. I'paduku nporeccoB Ha quarpammax PV,
PTu VT.

2.2. OCHOBBI TEPMOIMHAMHUKH

Brytpennsis sHeprusi. BHyTpeHHsIs SHEpIrus UAeaJbHOIO rasa.

Pa6ora B Tepmoannamuke. Pabora raza npu pacliupeHuu U CHKaTuu.

Termmooomen. KonudecTBo TemnoThl. TemioeMKoCTb.

[IepBblit 3aKk0H TepMOAMHAMUKH. [[puMeHEHNE NEPBOTO 3aKOHA TEPMOAMHAMUKH K M30-TIpoLeccaM
U7eaNbHOTO raza. AanadaTH4ecKuii mporecc.

DHeprusi TormMBa. Temnora cropaHus TomuuBa. [IpUHIMIT NEWCTBUS TEIUIOBBIX JIBUTATEIEH.
Koaddunuent noneznoro aeiicteus (KIIJ]) TemmoBoro npuratens. VneanbHbiit TemnoBoi neuratens. O
BTOPOM 3aKOHE TEPMOJUHAMUKH.



3. 2JIEKTPUYECTBO U MATHETU3M
3.1. DaekTpocTaTuka

DONEeKTPUUECKUH 3aps]l U IJIEKTPUUECKOE IoJie. 3aKOH COXPAaHEHUs 3JIEKTPUUYECKOro 3apsija.
HanpspbkeHHOCTh — cUiIoBast XapaKTEPUCTHKA TOJIS.

3akon Kynona. Ilone Toueynoro 3apsaa. [IpuHuun cynepno3unuu 31€KTPOCTaTUYECKUX TOJICH.
[IpuMepsI 37eKTPOCTATUIECKUX TTOJICH.

[ToTeHManbHOCTD 3JEKTpOCTaTHUECKOro Tmoiis. PasHocts mnoreHnuanoB. CBS3b Pa3HOCTH
MOTEHIIMAIIOB C HANpPsHKEHHOCTHIO g oaHopoaHoro moss. [lorennuman. [loTeHuuan mosis TOue€YHOTO
3apsaa. [lpuHumun cynepno3uuuu s noTeHuuanoB. CHIIOBbIE JMHUM M OKBUIIOTCHIHMAJIbHBIC
MOBEPXHOCTH.

[IpoBOAHMKY W TUAJIEKTPUKU B DJIEKTPOCTATUYECKOM IoJje. B3anMoaelicTBUe TOUEUHBIX 3aps/I0B
B TUAJICKTpUKE. JM3JIeKTpuyecKasi MpOHUIIAEMOCTb.

OnektpoeMkocTh. Kongencaropel. IlapamiensHoe W 1mociieoBaTelbHOE  COCIUHEHUE
KOHJIEHCATOPOB. DHEPrus 3apsHKEHHOTO KOH/IEHCATOopa.

JIBukeHHe 3apsHKEHHBIX YacTHI[ B DSJCKTPUUYECKOM moje. [IBukeHHe B OJHOPOIHOM IIOJIE.
[TorenuuanpHas sHeprusi 3apsga B JJIEKTPOCTATUYECKOM II0JI€. DHEPrus B3aWMOJCHCTBUS CHCTEMBbI
TOUYCYHBIX 3aps0B. [Ipumepsl.

3.2. DIeKTpUYECKHUI TOK

Onexkrpudeckuit ToK. [IMOTHOCTH TOKA M cuila TOKA. Y CJIOBUS, HEOOXOIUMBIE JUIs CYLECTBOBAHMUS
AJIEKTPUYECKOTO TOKA.

3axkoH Oma juig yuactka nenu. Conporusinenue. IlocnenosarenbHoe U napamuieIbHOE COEUHEHHE
IPOBOAHMKOB. HennHelHbIe 371eMEHTHI B LIEMSIX TOCTOSHHOTO TOKA.

PaboTta U MOIIHOCTH 3JEKTPUYECKOrO TOKa. TemaoBoe JelcTBUE 3IEKTPUUYECKOro TOKa. 3aKOH
Hxoynsa-Jlenna.

CroponHHe cuibl. DIEKTPOABUKYIIASL CUJIa UCTOYHHMKA TOKA. 3ak0oH OMa J171s TIOJTHOW LIeNH.

[IpaBuia Kupxroga. [Ipumepsr.

3.3. MarHuTHOe noJie. JJIeKTPOMATHUTHASA UHAYKIMS

MaruuTHOe nosie. UHAYKIMSI MAarHUTHOTO MOJIsI — CUJIOBAsl XapaKTEPUCTUKA TTOJIS.

JleficTBME€ MarHUTHOIO MOJISl HA MPOBOAHUK C TOKOM M ABMXKYyuiica 3apsa. Cuna Amnepa. Cuna
Jlopenua. JIBuskeHuE 3apsoKeHHBIX YaCTUI B MATHUTHOM Tiouie. [Ipumepsl.

MaruautHoe moje 0eCKOHEYHOTO MPSIMOJIMHEMHOTO MPOBOJHKKA ¢ TOKOM. 3akoH buo u Casapa.
JIMHUM MHIYKIMY MarHUTHOTO ToJisl. B3anmogelictBue TOkoB. EquHuIa M13MEpeHus: CHIIBI TOKa B CUCTEME
CH.

SIBneHue 3EKTPOMArHUTHOW MHAYKUUHU. 3akoH Papanes A8 3JIEKTPOMAarHUTHOM WMHIIYKIUH.
IIpaBuio Jlenua. MakcBeuIOBCKast TPAKTOBKA SIBIEHUS DJIEKTPOMAarHUTHON MHAYKUMU. [IpumMepsl.

Camounnykuus. UHIyKTUBHOCTh. DHEPrUsi MArHUTHOTO TOJISI KaTyIIKH C TOKOoM. OObeMHas
IJIOTHOCTh SHEPTUU MAarHUTHOTO ITOJIS.

3.4. DuexTpoMarHuTHbIe KoJ1eOanus. IlepeMeHHBbIH 2JIEeKTPUYECKHIT TOK

OcCHOBHbBIE TIOHATHS U OTIpeIeNIEHHs KOJeOaTeIbHBIX MPOLECCOB (TIOBTOPEHHUE).

Konebartenbublit KoHTYp. CBOOOIHBIE HE3aTyXarolue KoyiebaHus B KojiedaTeIbHOM KOHTYpE.

IlepemenHnslii anexTpudeckuii Tok. [lonyuenune nepeMeHHOro Toka. Pesucrop B ienu nepeMeHHoro
ToKa. TernoBoe AeiicTBHE IEPEMEHHOTO TOKA. [IefCTByrONIEe 3HaYEeHNE HAIPSDKEHUS M CHITbI TOKA. J[Moa B
LeNH IEPEMEHHOTO TOKA.

KOHJIGHC&TOP N KaTylmKa HWHAYKTUBHOCTH B L€KW IHNEPEMEHHOIO TOKa. Pe3onanc B nenu
NEPEMEHHOT0 TOKA.

[IpeobpazoBanue nepeMeHHOro ToKa. TpaHchopmartop.



4. OIITUKA
4.1. 'eomeTpuyeckasi ONTUKA

3aKOHBl TEOMETPUYECKOW ONTHUKH. 3aKOH MPSIMOJIMHEHMHOrO paclpoCTpaHEHUsS CBeTa. 3aKOH
HE3aBUCHMOCTH CBETOBBIX Jydel. 3aKkOHbl OTpPaKEHHS W NPEJOMJIEHUS CBeTa. SIBIE€HME IOJIHOTO
OTpaKeHHUS.

[Tnockue u chepuueckue 3epkaia. [loctpoenne nzobpaxenuii B 3epkanax. [I[pumepsr.

[Ipenomienne cBera Ha IUIOCKOH M CQepUUEcKOi MOBEpXHOCTAX. IlmockomapaniensHas
wiactuHka. [Ipusma.

JIunzel. Cobuparomue U paccewBaromue JUH3b. DOKYCHOE PACCTOSHUE M ONTHYECKas CHiia
muH3bl. [locTpoenune wu3zo0OpakeHWit B auH3ax. Dopmyrna TOHKOW JMH3BL. ONTHYECKHE MPUOOPHI.
[Ipoekuuonnsii annapar. @oroannapat. Ouku. Jlyna.

4.2. DjaeMeHThI BOJTHOBOH ONTHKHU

OcHOBHBIE ITOHATHS U ONPEAEIEHUS BOIHOBBIX NpoleccoB. Bonubl. [lonepeunsie U npoaoapHble
BosIHBL. CkopocTh BoOiHBI. [lmockas MoHoxpomarmyeckas BosHa. [lnmHa BosHbBL CBS3b CKOpOCTH
pacnpoCcTpaHeHUs ¢ JUIMHON BOJIHBI U YaCTOTOM.

Otpaxenue n npenomuenue BosH. Ilpuanun I'rolirenca. OTpaxeHue BOJIH. 3aKOHBI OTPAXKECHHUS.
[Ipenomiienne BoJiH. 3aKOHBI IPEIOMIICHHUS.

Wntepdepenuys u qudpaxuus BosH. [Tpuniun cynepnosuuun u uatepdepennus BosH. [punnun
['tolirenca u nudpakuys BOJIH.

Ceer Kak ayekTpomarHuTHas BojHa. CkopocTh cBera. MHTepdepeHuus u audpakius cpeta.
Hudpakuuonnas pemerka. [Ipumepsr.

4.3. DjaeMeHThl KBAHTOBOM ONTHKHU

KoprmyckynsipHO-BOTHOBO# Ayanu3m. [ ummoTe3a CBETOBBIX KBaHTOB. DOTOHBI. DHEPTHUS U UMITYJIHC
¢orona. JlaBnenue csera.

dororpdexr. 3akonsl (ororddexra (3akonnl CrosjeToBa). YpaBHEHHE OWHINTEHHA I
doroadderra. Kpacnas rpanuna pororddexra.

5. JIEMEHTBI ATOMHOM U SIAEPHON ®U3UKMN.
5.1. AtomHas ¢pusuka
Crpoenue atoma. OnbiThl Pezepdopra.

[Toctynater bopa. Mogens atoma Bomopona mo bopy. M3znydenue u mornomieHue (GpoToHOB
atomamu. [Ipumepsr.

5.2. ®u3uka aTOMHOrO siApa

PagnoaxkTuBHBIE IpEBpaleHNs. 3aKOH paJlMOaKTUBHOTO pacnazaa. [lepuon nonypacnana.

Crpoenue atomMHOro spa. M3oronsl. fSnepHbie cuitbl. DHEPTHsl CBS3U ATOMHBIX SIJIED.

SnepHble U TEpMOsIIEPHBIE peakLUU. Brlienenue sHepruu Ipy JEICHUH U CUHTE3€ aTOMHBIX SEP.
[Ipumepsl.



