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BBenenue

[Ipeamet ¢pusuku. Pusrika — Hanbosee GyHaaMeHTaIbHas HayKa O IPUPOJIE.
CtpykTypa Kypca QpU3UKH.

Marematuka u pusnka. OCHOBHBIC MaTeMaTHUYECKUE TOHATHSI. JIMHEHHBIC 1
KBaJpaTHbIE YpaBHEHHMS, CHCTEMbl YpaBHEHHMII W uX peuieHusd. HepaBeHCTBa.
DrneMeHTapHble TPUTOHOMETpUYeCKre (QYHKIIMU, TPUTOHOMETPUYECKIE YPaBHEHHUS
u ux peuieHud. [loHATHE O BEKTOpPHBIX BeNMYMHaX. Pa3nokeHue BekTOpa Ha
coctaBisirone. [Ipoekuuns Bektopa Ha och. CII0KEHHUE U BBIYUTAHUE BEKTOPOB.

1. MEXAHUKA

IIpeamer mexanuku. Mexanndeckoe ABMKeHHE. KnHeMaTnka U JUHaAMUKA.
OcHOBHBIE (pU3UYECKHE MOJEIN: MaTepUATIbHAs TOYKA, a0OCOJIOTHO TBEPIOE TEIO,
CIUIOLIHAS CpeJa.

1.1. KunemaTuka ABHKCHUA MaTepl/laJIbHOi/i TOYKH

OcHoBHBIE MOHATHS U onpexaeneHus. Cucrema orcuera. Pagmyc BEKTOp.
3akoH newxkeHus. Tpaekropus. [lyTe n nepememienne. CKOpoCTh. Y CKOpEHHE.

OTHOCUTENBHOCTD IBHXKEHUS. 3aKOH CIIOKEHHUS CKOPOCTEN (ITOCTynaTeIbHOE
JBUYKEHUE MTOJIBM)KHOW CHCTEMBI OTCUETA).

PaBHOMEpHOE NBHXKEHHE.

PaBHoyckopeHHoe aBuxeHue. Ilpumepsl. CBoOomHOe maneHHe Te.
JIBukeHue Tena, OPOLIEHHOTO BEPTUKAIBHO BBEPX, TOPU3OHTAIIBHO, MOJ YIIOM K
TOPU30HTY.

PaBHOMEpHOE IBHKEHHME TOUYKM IO OKPYKHOCTH. JIMHEMHas M yriosas
ckopoctu. [leprona n yacrora BpaiieHun. Y CKOpeHUe IIpyU PpaBHOMEPHOM JIBUKECHUU
TOYKHU IO OKPYKHOCTH. YCKOPEHHE IpM HEPABHOMEPHOM JIBH)KEHHHM TOYKH I10
OKPY’KHOCTH.

CKOpOCTh 1 YCKOpPEHUE NPU KPUBOJMHENHOM JBHKEHUU. Painyc KpUBU3HBI
TPACKTOPHHU.

OO0 OTHOCUTENIBHOCTH ABMKCHUI NIPU BpalllaTeIbHOM JBH)KEHUU MOABHKHON
CUCTEMBI OTCYETA.

1.2. 3akonsl HeloToHa. Cuiibl B mpupo/e

Nuepuuanbaeie cucremsl orcyera. [Iepsbiil 3akoH HproToOHA.
NueptHocTh 1 Macca Ten. Cuna. Bropoii 3akon HetoToHa.



Tperuit 3akoH HeroToOHA.

Cuna ynpyroctu. 3akoH ['yka.

3akoH BcemupHoro tiarorenus. I'paButanmonHas mnocrtosHHas. Cuiia
TSKECTU. Y CKOpeHHe cBOOOAHOrO majieHus. [lepBasg kocMuueckasi CKOPOCTb.

Bec Tena. Bec tena, nBrxkyierocs ¢ yckopeHnneM. Hesecomocts. Bec Tena Ha
DKBATOPE U Ha MOJIOCE IIIaHETHI.

Cuna tpenus. Tpenue nokos ¥ ckoyibxkeHus. Cuiia CONpOTUBIICHUS CPEIBI.

IIpumepsl pemienust 3amad. J[BukeHue Teila IO HAKJIOHHOW IIJIOCKOCTH.
JIBukeHre aBTOMOOWJISE Ha TOBOpOTax. 3agauu ¢ Onokamu. JIBKeHue Mo
JEHUCTBUEM MEpEMEHHBIX cuil. OO MHTErPUPOBAHUN YPABHEHUN JIBUKECHUS.

1.3 PaBHOBecHe TBepabIX TeJI M JKUAKOCTEH

VYcnoBue paBHOBECHS MaTEPUATbHON TOUKH.

MomeHT cuiibl. YCIoBHSL paBHOBECHs TBepiaoro tena. LleHTp TsbkecTu
TBEPJIOTO TENa.

JaBnenue. 3akoH [lackans. JlaBmeHue B )KUAKOCTH NP JCHCTBUU HA HEE
cwibl TsokecTH. Coobmiaronuecs: cocyapl. [IpuHIMN HeMCTBUS THIPABIMYECKOTO
npecca.

Atmochepnoe nasinenue. Onwit Toppuuemnn. HopmanbHoe atMmocdepHoe
JIaBJICHUE.

3akoH ApxuMesa. Y CloBHUE IUIABAHUS TEIL.

1.4. 3aKoHBI COXPAHEHUS B MEXAHUKE

Nmnynece tena u cuctemsl Ten. Cuna u umnyisc. [Ipumepst. Y aap maprka o
CTEHKY. PeakTuBHOE IBUKEHHUE.

3aKOH COXpAaHEHUSI UMITYJIbCA.

LenTtp macc. Teopema o nqBrKkeHnH LieHTpa Macc. [Ipumepsl.

Pabota cunbl. MomHocTs. [Ipumepsl Ha BerunciieHne padoThl: padoTa CHUJTBI
yIPYroCTH; paboTa CUIIbI TSKECTH.

Oneprus. KunHeTndeckass W MNOTEHIMalbHAsg »JHEpruv. MexaHudyeckas
DHEPIUsl.

3akoH coxpaHeHus Mexanudeckoi sueprun. [Ipumepsl. Konebanus rpysa Ha
MPYXKUHE. YTIIPYTUE COYIapEHUS TEIL.

Cuibl TpeHHsI 1 MeXaHuudeckas >Heprus. [[oHsTie 0 BHYTpEHHEN SHEPIUU.
3aKOH COXpaHEHUs IIOJHOW DSHEpruu JUIsl 3aMKHYThIX cucteM. Heynpyrue
COYJlapEHHUs TEJL.

1.5. MexanuuecKHue KoJie0anus



OcHOBHBIE TTOHATHSI U OTIPEJIeSICHUsI KoJieOaTeNbHbIX MporieccoB. CBOOOIHBIE
U BBIHYXJCHHBbIC KoneOanus. Ilepumommyeckue konebanus. Ilepwom m wactora
KoJeOaHHusI.

["apmonnueckue kojebanus. CKOPOCTh U yCKOPEHUE MPU TapMOHHYECKHX
KOJIeOaHUAX.

KonebGanust rpy3a Ha npyKuHe.

MartemaTU4eCKui MassTHHK.

2. MOJIEKVYJISAPHASA ®U3UKA. TEIIVIOBBIE ABJIEHUA

2.1. OCHOBBI MOJICKY/JISIPHO-KUHETHYECKON TEOPHUH.
YpaBHeHHE COCTOSAHUA M 3aKOHBI H1€aJIbHOI0 ra3a

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. Macca u
pa3zmepsbl MoJieKyl. Moss BeniecTBa. Yucno ABoraapo.

NneanpHblid Ta3 B MOJEKYISPHO-KMHETHYECKOM Teopuu. (OCHOBHOE
YPAaBHEHHUE MOJIEKYJIIPHO-KUHETHYECKON TEOPHUH UICAIIBHOTO Iasa.

Temnepatypa u TemuoBoe paBHOBecue. AOCONIOTHasE TeMIeparypa.
Temnepatypa — Mepa CpeHEN KUHETUYECKOM 3HEprum Mojekys. lloctosHHas
bosbiimana.

[lonsitue 00 ypaBHEeHUU cocTosiHUA. YpaBHeHUE MenneneeBa-Kianelipona
— YpPaBHEHHUE COCTOSIHUS UIECATBHOTO Ira3a. Y HUBEpCAIbHAS Ta30Basl MOCTOSHHAS.
3akoH JlanbTOHA. YpaBHEHHE COCTOSIHUSI CMECH Ta30B.

["azoBbIe 3akoHbl. M30x0puueckuii npouecc. 3akoH [apins. M3o06apuueckuii
npornecc. 3akoH [eii-JIroccaka. WM3orepmuueckuid mnpouecc. 3akoH boiins-
Mapwuorra. I'paduxu nporeccoB Ha auarpammax PV, PT u VT.

2.2. OCHOBBI TEPMOAUHAMUKHA

Bnytpennss sHeprus. BHyTpeHHss sHEpPIHs UAEaIbHOTO rasa.

PaboTa B Tepmogunamuke. PaboTa ra3a npu paciimpeHuu U CxKaTHH.

Tennooomen. KonnuecTBo TeminoThl. TenioeMKOCTb.

IlepBbii  3akOH  TepMOAMHAMUKH. [IprumMeHeHuMe 1epBOro  3aKoHa
TEPMOJIMHAMMKH K U30-TIPOIIECCaM MJI€abHOTO Ta3a. AnnadaTHuyecKuid mpoliiecc.

OHeprus TomnuBa. Teruora cropaHus ToruBa. IlpuHnoun nencTBus
TeroBeix aBurateneit. Koadpdunment monesnoro nevictBusi (KIIJ) TemmoBoro
nsurareisd. MneanbHslil TEIIOBOW ABUraresib. O BTOPOM 3aKOHE TEPMOJUHAMHUKHU.

2.3. U3MeHeHHe arperaTHOro COCTOSIHUA BellecTBa

[InaBiieHye U KpucTauM3anus. Y AenbHas TEIUIOTa IIaBICHUs.
[TapooOpazoBanue u KoHaeHcauus. Hcnapenue. Haceimennsiii  map.
3aBUCUMOCTb JABJIEHUS HACBIIIEHHOIO Mapa OT Temieparypsl. Kunenue. Y aenpHas



Tersiora mnapooOpa3oBanusa. M3orepmuyeckoe cxarve mapa. I[lonstue o
KPUTUYECKON TeMIIEpaATypeE.
BnaxxnocTs Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIIbHAS BIIaKHOCTH.

3. JIEKTPUYECTBO U MATHETU3M
3.1. DaekTpocraTuka

ONEKTPUYECKUM 3aps]l U DIEKTPUUECKOE TI0J€. 3aKOH COXpPaHEHUS
AIIEKTPHUUECKOTO 3apsiaa. HanpskeHHOCTh — CUIIoBasi XapaKTePUCTUKA OIS,

3akoH Kynona. Ilone Toueunoro 3apsaa. IlpuHunun cynepno3unuu
AJIEKTpOCcTaThyecKux nojeil. [Ipumepsl anexkTpoctaTuueckux nosei. [lone ceps u
OECKOHEYHOM IIOCKOCTH, PABHOMEPHO 3apsKEHHBIX O noBepxHocTH. [lose mapa,
PaBHOMEPHO 3apsKEHHOTO MO0 00bEMY.

[ToTeHIMaNBbHOCTh 3JIEKTPOCTATHYECKOr0 MOJsA. Pa3HOCTh IMOTEHIMANOB.
CBs3pb Pa3HOCTM NOTEHLUHAIOB C HANPSHKEHHOCTBIO 1T OJHOPOJHOTO TOJIS.
[Torennman. IloreHunan mosis ToyewyHoro 3apsaa. llpuHuun cynepno3uuuu st
noTeHanoB. CHIIOBBIE JINHUN U SKBUIIOTCHIIMAJIBHBIE TIOBEPXHOCTH.

[IpoBOIHUKY U AUBIIEKTPUKH B AJIEKTPOCTATHUECKOM ToJie. B3aumoneiicTeue
TOYEUYHBIX 3apsI0B B JUIIEKTPUKE. J(M3IeKTprUUecKas MIPOHULIAEMOCTb.

OnektpoeMkocTh. KoHuencaropsl. llapannensHoe W mociegoBaTelIbHOE
COEJIMHEHHUE KOHJIEHCATOPOB. DHEPrus 3apsLKEHHOro KoHjaeHcartopa. OObeMHas
IUIOTHOCTB SHEPTUU IEKTPUUECKOTO MOJIS.

JIBKeHue 3apsDKEHHBIX YacTUIl B AJIEKTPUYECKOM Tmone. J[BukKeHue B
OJTHOPOJHOM I10J€. JIBUXKeHuEe B HEOJHOPOAHOM Itoisie. IloTeHumnanbHas sHeprus
3apsfa B DJIEKTPOCTATHYECKOM IIOJIE. OHEpPrusi B3aWMOJICHCTBUS CHCTEMBI
TOYEUHBIX 3aps10B. [Ipumepsl.

3.2. DyleKTpUYECKUH TOK

Onektpudeckuid TOK. [[TOTHOCTH TOKa M cuia ToKa. Y CIIOBHUSA, HEOOXOAUMbIC
JUJISL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.

3akoH Owma gns ydactka nenu. Comnpotusiienue. llocnenoBartenbHoe u
MapajuIeIbHOE COEIUHEHUE IIPOBOJAHUKOB. HenmnHElWHbIE BIEeMEHTBHI B LEMAX
MOCTOSIHHOTO TOKA.

Pabota ¥ MOIIHOCTH DIEKTPUYECKOTO TOKa. TeruioBoe JeWCTBHE
AIEKTPUYECKOTO TOKa. 3aKkoH J[koymns-JleHna.

CropoHHUE cuiIbl. DIEKTPOJBHKYIAS CHJIa HCTOYHHKA TOKa. 3akoH Oma Jist
MIOJIHOM LIETIH.

[IpaBuna Kupxroda. [Tpumepsr.

IIepexonnbie mpoueccsl B LEMSIX MOCTOAHHOTO ToKa. IIpoueccsl 3apsiaku u
pa3psaku konaeHcaropa. [Ipumepsr.



DNEKTPUUECKUN TOK B Pa3IMYHBIX Cpelax. DIEKTPUUECKUN TOK B BaKyyMe.
TepmoanexkTpoHHass 3Muccus. JIByXdnekTpoaHas Jiamna (BaKyyMHBIA JHOJ).
[TosynpoBoaHuku. I1omynpoBogHUKOBBIN AUO0X. DiIeKTponn3. 3akoHsl Dapanes 1
IIEKTPOJIN3A.

3.3. MaruuTHoe moJjie. JJIeKTPOMATHUTHAS MHAYKIUSA

MaruutHoe nosie. MHAyKIuss MarHuTHOTO TOJIST — CHJIOBAsi XapaKTEPUCTUKA
OJISL.

JlelicTBHE MarHMTHOTO MOJISI HA TPOBOAHUK C TOKOM M JBHXKYILIMICS 3apsil.
Cuita Amnepa. Cuia JlopeHua. JIBukeHue 3apsKEHHBIX YaCTULL B MATHUTHOM TOJIE.
[Ipumepsr.

MarnuTtHoe 1oJie OECKOHEYHOTrO MPSMOJIMHEMHOTO MPOBOJHUKA C TOKOM.
3akoH buo u Capapa. JINHUM HHIYKIIMM MarHUTHOT O 10J1s. B3anmoaeicTBre TOKOB.
Enunnna namepenns cuisl Toka B cucteme CH.

SBneHHe  DIIEKTPOMArHUTHOM  MHAyKUMH. 3akoH  Dapages  mis
ANEKTPOMAarHuTHOW WHAYKIUU. [IpaBuno Jlennma. MakcBetoBCKash TpPaKTOBKa
SABJICHUS DJIEKTPOMArHuTHOW UHAYKUMU. [Ipumepsl.

Camounaykuus. UHIyKTUBHOCTb. DHEpPrUss MAarHUTHOTO IOJS KaTYIIKHA C
TOKOM. OOBbEeMHas JIOTHOCTh YHEPTUU MATHUTHOTO TIOJISL.

Karyiika nHIyKTUBHOCTH B LIEMSX MOCTOSHHOTO TOKA.

3.4. JaekTpoMarHuTHbIe KoJieOaHus. [lepeMeHHBIN 3IeKTPUYECKUH TOK

OcHOBHBIE TIOHATHUSI U ONPEACJICHUS  KOJEOATENbHBIX  MPOIIECCOB
(moBTOpEHUE).

Konebarenbuplii  kKoHTYp. CBOOOJHBIC HE3aTyxalollue KojcOaHUs B
KoJie0aTeIbHOM KOHTYE.

ITepemeHHbIN 51eKTpUUECKU TOK. [TonydeHue nepemeHHoro Toka. Pesucrop
B LMY [IEPEMEHHOT0 TOKA. TennoBoe AeHCTBUE IEPEMEHHOTO TOKa. JlefCTByoIIEe
3HAYEHUE HAIPSKEHHS U CUJIbI TOKA. IO/ B LIETIH EPEMEHHOTO TOKA.

Konnencatop M karymika HMHAYKTUBHOCTH B LENH IEPEMEHHOTO TOKA.
Pe3oHaHc B 11enM IEPEMEHHOI0 TOKA.

[IpeoOpazoBanue nepemenHoro Toka. Tpanchopmarop.

4. OIITUKA
4.1. 'eoMeTpuueckasi ONTHUKA

3aKOHBI r€OMETPUUECKOU ONTHUKMU. 3aKkoH MIPSMOJIMHEWHOT' O
pacnpoCTpaHEHUs CBETa. 3aKOH HE3aBUCHMOCTH CBETOBBIX JIydei. 3aKOHBI
OTPaKEHUS U NIPEIOMIICHHS CBETA. SIBIIEHHE MOJHOTO OTPAXKEHUS.



ITnockue u cpepuueckue 3epkana. [loctpoeHne nzodpaxeHU B 3epKajax.
[Ipumepsr.

[Ipenomsienne cBeTa Ha IUIOCKOM U c(EepUYECKOHd MOBEPXHOCTSX.
[InockomnapannensHas macTuHka. [Ipusma.

JIunsel. Cobuparoniye U paccenBarolive JUH3bl. POKYCHOE paccTOsSHUE U
onrtuyeckas cuia JuH3bl. [locTpoeHue n3obpaxeHuil B muH3ax. @opMyiia TOHKON
auH3bl. OnTuueckue npudopsl. [Ipoexkunonnsiii anmapat. @ortoanmapar. OUkw.
Jlyma.

4.2. DjJeMeHTbI BOJTHOBOU ONITUKH

OCHOBHBIE MOHATHS M OIpPENEJCHUS BOJHOBBIX MPOLECCOB. BOIHBL
[lonepeunple ¥ mOpoposbHble  BOJMHBL.  Ckopocts  BosiHBL.  Ilnockas
MOHOXpoMaTnueckas BoiHa. J[yimHa BosHBL. CBsI3b CKOPOCTH PACHPOCTPAHEHUS C
JUIMHOW BOJIHBI U YaCTOTOM.

Otpaxxenne u npenomiieHre BoaH. [Ipuanun I'roiirenca. OtpaxeHue BOJIH.
3akoHbI oTpakeHus. [IpeaoMieHne BoaH. 3aKOHbBI IPEIOMIICHMUSL.

Wnrtepdepeniuss u  audpakius BoaH. [IpuHumn cynepno3uumu U
unTepdepentus BoaH. [Ipunnun ['tolirenca u audpakuus BOJIH.

CBer kak 3nexkTpoMmarHutHas BosiHAa. CkopocTh cBera. UHTepdepeHuus u
mudpaxus ceeta. udpakuuonHas pemerka. [Ilpumepsr.

4.3. Jj1eMeHTHhI KBAHTOBOM ONTHKHU

KopnyckynsipHo-BosiHOBOM ayann3Mm. [ unmores3a cBeTOBbIX KBAaHTOB. DOTOHBI.
DHeprus u umnyisc GortonHa. /laBnenue cpera.

dotodrddexr. 3akonbl (ororddekra (3akoHsl CroseToBa). YpaBHEHHE
Oitamreitna s potodddexra. Kpacnas rpanuna dhororddexra.

5.3 JIEMEHTBHI ATOMHOM " SIIEPHOU ®U3UKMN.
5.1. AtomHas pusuka

Ctpoenue atoma. OnbiTel Pesepdopra.
[Toctynater bopa. Mogens aroma Bomopoma mno bopy. Hsmyuenue wu
norJiomeHrue poroHoB aroMamu. [Ipumepsl.

5.2. ®u3uKa aTOMHOIO s/Apa

PannoakTuBHBIE TIpeBpanieHrsa. 3aKOH paJuOaKTUBHOro pacmnana. Ilepuon
noJypacrnana.

Crpoenne aromHoro snapa. HMzoronbl. fnepHble cuibl. DHEpPrus CBA3U
aTOMHBIX SIJIED.



SnepHble U TEPMOSIEPHBIE pEaKUUU. Bplienenne sHepruu npu JAEJICHUU U
CUHTE3€ aTOMHBIX sziep. [Ipumepsl.



