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BBenenue

[Ipenmer duszuku. Ousuka - Hanbosee GyHAaMEHTAIbHAs HayKa O MPUPOJIE.
Crpykrypa Kypca ¢usuku. Martematnka u (usnka. OCHOBHbIE MaTEMaTHYECKHE
NOHATHSA. JINHEHHBIE U KBAIPATHBIE YPAaBHEHUSI, CHCTEMBI YPABHECHUHN U UX PEUICHHUS.
Hepasencrtaa. DJIEMEHTapHbIC TPUTOHOMETPUYECKHUE byHKIMH,
TPUTOHOMETPUYECKUE YPaBHEHUS U UX perieHus. [IoHsITHe 0 BEKTOPHBIX BEJIMUYMHAX.
Paznoxxenue BekTopa Ha coctaBisitonme. [Ipoekiust Bektopa Ha och. CloXKeHHE U
BBIUMTAHHUE BEKTOPOB.

1. MEXAHHUKA
[Ipenmer mMexanuku. Mexanumyeckoe ABrkeHuWe. KnHemMartuka v AMHAMUKAa.
OcHoBHBIE (U3UYECKUE MOJEIN: MaTepuaabHas TOYKA, aOCOJIOTHO TBEPIOE TEIIO,
CILTOLIHAS Cpeaa.

1.1. KunemaTuka IBHKEHUS MATEPUAJILHOH TOYKHU

OcHoBHBIE NOHATHA W omnpexneneHus. Cucrema orcuera. Paguyc BekTop.

3akoH nBwxeHus. Tpaexropus. [IyTe n nepemenienue. CKkopocTb. Y CKOpEHHE.

OTHOCUTENBHOCTh JIBUKEHUS. 3aKOH CJIOXKEHHUSI CKOpOCTEH (IOCTYIaTelbHOE
JBIYKEHUE MTOJIBM>KHOM CUCTEMBI OTCUETA).

PaBHOMEpHOE ABMKEHHE.

PaBHnoyckopennoe neuxenue. [Ipumepsl. CBoOOIHOE MaieHue Te. JBukeHue
Tena, OPOLIEHHOTO BEPTUKAIBHO BBEPX, FTOPU3OHTAIIBHO, MO YIJIOM K TOPU30HTY.

PaBHOMEpHOE IBMKEHME TOYKM IO OKPYKHOCTH. JIMHEWHass u yrioBas
ckopoctu. llepnon u yactora BpameHuil. Y CKOpEHUE MIPU PAaBHOMEPHOM JIBH>)KECHUU
TOYKHA II0 OKPYKHOCTH. YCKOPEHHE NPH HEPABHOMEPHOM JBHKEHUHM TOYKH IIO
OKPY’KHOCTH.

CKOpOCTh M YCKOpPEHUE NPHU KPHUBOJMHEHHOM JBMXXEHUM. Pannyc KpUBU3HBI
TPAEKTOPHHU.

OO0 OTHOCUTENTHHOCTU JBHWKEHHUM MpU BpallaTebHOM JBMKEHUU IMOJBHKXHON
CUCTEMBI OTCYETA.

1.2. 3akonsl HeoToHa. Cuiibl B Ipupo/ie

Nuepunanbabie cucteMbl otcuera. [lepsriil 3akoH HeroToHA.

NueptHOCcTh M Macca Ten. Cuna. Bropoit 3akon HeroToHa.

Tpernii 3akoH HproToHa.

Cuna ynpyroctu. 3akoH ['yka.

3akoH BcemupHoro Tsarorenus. ['paButanrionHas noctositiHas. Cuma TSKeCTH.
VYckopenne cBoboaHoro najgeHus. [lepas kocMuueckast CKOpOCTb.

Bec Tema. Bec tena, nBukyuierocsa ¢ yckopenueM. Hesecomocts. Bec Tena Ha
AKBATOPE U HA MOJIKOCE TUIAHETHI.

Cuna tpenusi. Tpenue nokost U ckoJibskeHusi. Cuiia CONpOTUBIIEHUS CPEIbI.

[Ipumepsl pewmieHus 3agay. [IBukeHHE Tena MO HAKIOHHOW IIJIOCKOCTH.
JIBokeHne aBTOMOOWJII Ha TOBOpOTax. 3amgaud ¢ Onokamu. JIBrKeHHWE TMoj
nercTBreM nepeMeHHbIX cril. OO MHTEerpUPOBAHUN YPABHEHUH TBYKCHHSI.



1.3 PaBHoBecue TBepABIX TeJ U KUIAKOCTEN

VYcaoBue paBHOBECHS] MATEPUATIBHON TOUKH.

MomeHT cuibl. YCIOBHS paBHOBecHs TBepAoro Tena. LleHTp TsxkecTH
TBEPOTO TeNa.

Hasnenue. 3akoH [Tackans. JlaBiieHue B )KUIKOCTH TP ICUCTBUU HA HEE CHIIbI
TsoxecTu. CooOuraromuecs cocybl. [IpuHIUI qeicTBUS THAPABINYECKOTO Mpecca.

Atmoctheproe naBnenue. OmbiT Toppuuemmm. HopmambsHoe atmocheproe
JaBJICHUE.

3akoH Apxumena. Y ciloBue IIaBaHus TeN.

1.4. 3akoHBI cOXpaHeHHs B MeXaHHKeE

Nmnynee Tena u cuctemsl Ten. Cuna u uMmmyisc. [Ipumepsl. Y aap mapuka o
CTEHKY. PeakTHBHOE NBUKEHUE.

3aKOH COXPAHEHMS UMITYJIbCA.

Ilentp macc. Teopema o nBrkeHnu neHTpa macc. [Ipumepsl.

Pa6orta cuiibl. MomHocTs. [lpuMepsl Ha BblUMciieHHE pabOThl: padoTa CUIIbI
yIPYrocTH; paboTa CUJIbI TSKECTH.

OHneprus. Kunernyeckas U moTeHIManbHas 3HEPruu. MexaHnnueckasi 3Heprusl.

3aKoH coxpaHeHHUs MexaHuuyeckoi sHepruu. [lpumeps. Konebanus rpysa Ha
MpYKUHE. YTIIPYTUE COyTAPEHUS TEN.

Cunbl TpeHHS M MexaHudeckas >Heprus. [loHdaTne O BHYTpEHHEW SHEPIHUH.
3aKOH COXpaHEHMsI TIOJHOW OHHEpPruM Uil 3aMKHYThIX cucteM. Heynpyrue
COYJIapEHHUS TE.

1.5. Mexann4veckue KoJe0aHus

OcHOBHBIC TIOHATHUS U OMPEACNICHUs KoJieOaTelbHBIX MpolreccoB. CBOOOAHBIC
U BBIHYXJeHHble KosieOanus. [lepuommueckue konebanus. [lepmom u yacroTa
KoJIeOaHuUsl.

[Mapmonnyeckue konebanus. CKOPOCTh W YCKOPEHHUE TPU TapMOHUYECKUX
KOJIeOaHMSIX.

Konebanus rpysa Ha npyxuHe. MaTemMaTH4eCKUN MasiTHUK.

2. MOJIEKYJISIPHASA ®U3UKA. TEIIJIOBBIE SIBJIEHUS

2.1. OcHOBBI MOJICKYJ/JISIPHO-KUHETHYECKO TEOPHUH.

OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOM Teopuu. Macca u
pa3Mepbl MoJieky1. Mouib BemecTBa. Yucno ABoraapo.

NneanbHblli ra3 B MOJIEKYJISIPHO-KUHETUYECKON Teopuru. OCHOBHOE YpaBHEHHUE
MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UICATBHOIO rasa.

Temneparypa U TeioBoe paBHOBecHe. AOCONIOTHAs TeMmIepaTypa.
Temnepatypa — Mepa CpeoHEW KHHETUYECKOW JHEPruM MoJiekynd. llocrosHHas
bonbimana.

[Tonsitue 00 ypaBHeHUU cocTosiHUA. Y paBHEeHUEe MeneneeBa-Knaneipona.

YpaBHEHHE COCTOSIHUMSA  MACATBHOTO Ta3a. YHHBEpCallbHAas  ra3oBas
MOoCTOsIHHASL. 3akoH J[anbToHa. YpaBHEHUE COCTOSIHUSL CMECH T'a30B.



I"azoBbie 3akoHbl. M3oxopuueckuii nporecc. 3akoHn [lapms. M3obapudeckuii
npouecc. 3akoH ['eii-JIroccaka. M3oTepmuueckuii npoiecc. 3akoH boitns-Mapuorra.
I'paduku npoueccor Ha auarpammax PV, PT u VT.

2.2. OCHOBBI TEPMOJAMHAMUKH

BuyTpeHnHss sHeprust. BHYTpeHHsIs SHEpIHs UI€aJbHOTO Tasa.

Pabota B TepmoguHamuke. PaboTa rasa npu pacliMpeHUd U CKATHU.

Terooomen. KomnuecTBo TemioThl. TennoeMKoCTb.

IlepBblii  3aKOH  TepMOAMHAMHUKH. IIpuMeHeHme  mepBOro  3aKoHa
TEPMOJIMHAMMKH K U30-TIPOLIECCaM HICaTIbHOTO ra3a. AnnadaTuyecKuid mporecc.

OHeprus Tormea. Tenora cropanus TomMBa. [[puHIMN 1elCTBHS TEMIOBBIX
nsurareneil. Kosdduument monesnoro gaeiictBus (KIIZ) TemmoBoro asurarens.
Nneanbublii TerioBoi auraresib. O BTOPOM 3aKOHE TEPMOAUHAMHUKHU.

2.3. I3MeHeHHe arperaTHOro COCTOSIHUS BellecTBa

[InaBieHyre ¥ KpUcTaUIM3aUs. Y AeIbHas TEIUIOTA TIaBICHUS.

[Tapoo6pazoBanue u KoHueHcauus. MHMcnapenune. HaceuueHssii nap.

3aBUCHUMOCTh JIaBJEHUS HACBIIEHHOrO Mapa OT TeMieparypsl. Kunenue.
VYaenpHas Termnorta napooOpasoBanus. M3orepmuueckoe cxarue napa. [lonstue o
KPUTUYECKON TeMIEepaType.

BnaxxnocTs Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIIAKHOCTH.

3. 3JIEKTPUYECTBO U MATHETHU3M

3.1. DuekrpocraTuka

DIJIEKTPUYECKUM  3apsii W JJIEKTPUYECKOE ToJIe. 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsAaa. HanpsskeHHOCTh — CHIIOBasi XapaKTEPUCTUKA TOJIA.

3akoH Kynona. Ilone Touewnoro 3apsga. IlpuHnun cynepno3unuu
aNeKTpocTaTnyeckux mnoisier. [Ipumepsl anexTpocratnueckux nosei. [lone cheprr u
OECKOHEYHOW TUIOCKOCTH, PAaBHOMEPHO 3apsKEHHBIX 10 moBepxHocTu. [lone mapa,
PaBHOMEPHO 3apsKEHHOTO 10 00BEMY.

[ToTeHMaNBbHOCTB ANEKTPOCTATUHYECKOTO NoJiA. Pa3HocTh moTeHnuanos. CBs3b
Pa3HOCTH IOTEHIMAJIOB C HAIPSKEHHOCTBIO JUISI OJHOpOAHOTO Tons. lloreHuman.
[ToreHuman monst ToyeyHoro 3apsaa. [IpuHIun cynepno3uuuy s MOTEHIHAIOB.
CuoBbIE TUHUM U SKBUIIOTCHIMAIBHBIE TOBEPXHOCTH.

[IpOBOAHUKM U AUABIEKTPUKH B BJIEKTPOCTATUUECKOM Tosie. B3amMmogencTBue
TOYEYHBIX 3apsII0B B IUAJICKTPUKE. [[MdnekTpuyueckas NpOHUIIAEMOCTb.

OnektpoemkocTb. KonaeHncaropel. [lapannenbHoe W MIOCIEIOBATENBHOE
COCIMHEHHE KOHAEHCATOPOB. ODHEPIusl 3apsHKEHHOTO KoHJeHcartopa. OObeMHas
IJIOTHOCTh HEPTUHU AJIEKTPUUECKOTO ITOJIS.

JIBU>KEHHE 3apsDKEHHBIX YAaCTUIl B JJEKTPUYECKOM IIoJie. J[BMKEHHE B
OJHOPOJHOM TIIOoJie. /I[BMKeHHEe B HEONHOpOoAHOM mnosie. [loreHumanbHas sHeprus
3apsiia B 3JIEKTPOCTATHUECKOM T0JI€. DHEPTUS B3AUMOJICHCTBUS CUCTEMbI TOYEYHBIX
3apsaoB. [Ipumepsr.

3.2. DeKTpUYECKHU TOK



OnekTpuyeckuid ToK. [IOTHOCTH TOKA M cujla TOKA. Y CIOBUS, HEOOXOAUMbBIE
JUTSI CYIIECTBOBAHUS IEKTPUUECKOTO TOKA.

3akoH Oma pgns ywactka nenu. CompotuBieHue. llocnenoBaTenbHOE H
napajijieIbHOE COEJUHEHUE TMPOBOJHUKOB. HenuHeliHble 5>JIE€MEHTHl B IEMsaX
MOCTOSIHHOTO TOKa.

Pabota u MONIIHOCTH BJEKTPUYECKOTO TOKa. TerjaoBoe  JIeHCTBHE
ANEKTpUUYecKoro Toka. 3akoH [[xoynsa-Jlenua.

CtopoHHHE CUJIBbL. DIEKTPOABIKYLIAs CUJIa UCTOYHMKA TOKa. 3akoH OMa i
ITOJTHOM LIETN.

[TpaBuna Kupxroda. [Ipumepsr.

[lepexoaHpie mpolecchl B LEMSIX MOCTOSHHOTO ToKa. Ilporecchl 3apsiaku u
pa3psaku KoHzeHcaropa. [Ipumepsr.

DNEeKTPUYECKUA TOK B PA3IMYHBIX Cpelax. DNEKTPUUYECKUU TOK B BaKyyMe.
TepmonnekTtponHass 3muccus. [IByxanekrpoaHas Jjammna (BaKyyMHBIM —JHOT).
[TomynpoBoaHuKkH. [10aynpoOBOAHUKOBEIN THOA. DIeKTpoau3. 3akoHbl Dapanes i
AIEKTPOJIN3A.

3.3. MaruuTHoe noJjie. DJIeKTPOMATHUTHAS] HHAYKIUS

MarnutHoe mosie. MHAYKIMS MarHUuTHOT'O TOJISL - CUJIOBAs XapaKTEPHUCTHKA
OJIs.

JlelicTBHE€ MarHUTHOTO MOJIsI HA TPOBOJHUK C TOKOM U ABHMXKYILIUICS 3apsi/I.

Cuna Amnepa. Cuia Jlopenua. [IBumkeHne 3apsyKEHHBIX YaCTUIl B MAarHUTHOM
nione. [Ipumepsr.

MarnuTtHoe 1oJjie 6€CKOHEUYHOTO MPSMOIUHEHMHOTO MPOBOIHUKA C TOKOM.

3akoH buo u Casapa. JInHUYM MHAYKIMM MAarHUTHOTrO moJisi. B3aumoencTeue
TOKOB.

Enununa uamepenus cuibl Toka B cucteme CH.

SIBnenue AJIEKTPOMArHUTHOM WHAYKLIUU. 3akoH ®dapanes TS
3JIEKTPOMAarHuTHOM wuHAyKuU. [IpaBwio Jlenna. MakcBemoBckas TpaKTOBKA
SIBJICHUS DJIEKTPOMArHMTHOW UHAYKUIUU. [Ipumepsl.

Camounaykuus. MHAYKTUBHOCTh. ODHEPrus MArHUTHOTO TIOJNS KATYIIKH C
TokoM. OOBbeMHas TJIOTHOCTh YHEPTUHU MATHUTHOTO TIOJIS.

KaTtymika "HIyKTUBHOCTH B LIEMSAX MOCTOSIHHOTO TOKA.

3.4. DieKTpoOMarHuTHbie Kosie0aHus. IlepeMeHHBIH 3IEKTPUYECKUH TOK

OCHOBHBIE  TIOHSTUSL WM ONpEIEICHHS  KOoJeOaTelbHbIX  IPOILIECCOB
(moBTOpEHUE).

Konebarenbupiii  koHTYp. CBOOOJIHBIE He3aTyXawIlue KojeOaHus B
KoJiebaTeIbHOM KOHTYPE.

[TepemenHsIi anekTpruueckuil TOK. [lonydenue nepemennoro toka. Pesucrop B
LENM TMEPEMEHHOr0 TOKa. TeIroBoe AEHCTBUME MEPEMEHHOIro TOoKa. JlehcTByromiee
3HAYEHHE HAIPSDHKEHUS U CUJIbI TOKA. J[MOJ B IeNU NEPEMEHHOTO TOKA.

KoHgeHcaTop M KaTyllka HWHAYKTHBHOCTH B LENUM IEPEMEHHOIO TOKa.
Pe3oHaHC B Lieny NEpEMEHHOI0 TOKA.

[IpeoOpa3oBanue nepeMeHHOro Toka. Tpanchopmarop.



4. OIITUKA

4.1. 'eomeTpuueckasi ONTHUKA

3aKOHBI FEOMETPUYECKON ONTHKHU. 3aKOH MPSAMOJIUHEHHOTO PACIIPOCTPAHCHHUS
CBETA. 3aKOH HE3aBUCUMOCTH CBETOBBIX JIydel. 3aKOHBI OTPAKEHUS U MPEITOMIICHHUS
CBETA. SIBJIICHHE MTOJIHOTO OTPAKEHHUS.

[Tnockue u chpepuueckue 3epkaia. [loctpoenue n3o0pakeHuil B 3epKaiax.
[Ipumepsr.

[Ipenomiienne cBeTa Ha MIOCKON M cPepruIecKoil MOBEPXHOCTSIX.

[InockonapannensHas macTuHka. [Ipusma.

JIunzel. CoOuparomuye U pacceuBaronye JUH3bl. DOKYyCHOE pacCTOSHUE U
onTtuyeckas cuia jauH3bl. [locTpoeHne n3zoOpakeHuil B JnH3ax. Popmysia TOHKOM
auH3bl. OnTtuueckue npubopsl. [Ipoexmuonnsii anmapar. @ortoanmapar. OdYkwy.

Jlyna.

4.2. Jy1eMeHThI BOJTHOBOH ONITHKH

OCHOBHBIE TOHATUS W ONPEACIICHHS BOJHOBBIX IPOLECCOB. BOJHBI
Ilonepeunble ¥ npoaoiapHbie  BoaHBL.  CkopocTth  BonHbl.  IInockas
MOHOXpOMaTHhuyeckass BojiHA. J[mmHa BoJIHBL. CBSA3b CKOPOCTH PACIPOCTPAHECHHS C
JUIMHOM BOJIHBI M YaCTOTOM.

Otpaxenne u npenominenue BoaH. [Ipunnun [ roiirenca. OTpakeHue BOIH.

3akoHbl oTpaxkeHus. [Ipenomiienre BoJIH. 3aKOHBI TPETOMIICHHUS.

Wureppepeniuss u  gudpakuus BodaH. [lpuHuoun — cynmepno3uuuu |
unTepdpepenus BosH. [Ipunnun ['roiirenca u qudpakuus BOJH.

CBer Kak ayekTpoMarHuTHas BosHa. CkopocTh cBera. MHTepdepeHuus u
mugpakuus ceeta. udpakuronnas pemerka. [Ipumepsr.

4.3. JjeMeHTbI KBAHTOBOW ONITHKH

KopnyckynsspHo-BoiHOBOM Ayanu3M. [ ummoresa cBETOBBIX KBAHTOB. DOTOHBI.

OHeprus U umnyisc GoroHa. /laBnenue cpera.

dotorddexr. 3akoHbl (otodrdpdekra (3akoHbI CToNIETOBa). YpaBHEHHE
Oiinmrerina st pororddexra. Kpacnas rpanuna dhotoaddexra.

5. 3JIEMEHTHI ATOMHOM U AIEPHOA ®U3UKHU.
5.1. AtomHas pusuka
Crpoenue atroma. OnbiTel Pezepdopaa.
ITocrynmater bopa. Mogens aroma Bomopoaa mno bopy. HWsnydyenue u
norjoiieHue GoToHoB aroMaMu. [Ipumepsi.

5.2. ®u3nKa aTOMHOIO sApa

PannoakTuBHbIE TpeBpalieHus. 3aKOH paJMOaKTUBHOrO pacmnana. llepuon
nojypacmnaja.

Crpoenue artomHoro snapa. WM3otombl. SnepHble cuibl. DHEPrusi CBSI3U
aATOMHBIX sIZIEp.

SAnepHbie U TEpMOSIACPHbIE peaKIMU. BbiaeneHue >HEpruu Mnpu ACICHUU U
CUHTE3€ aTOMHBIX szep. [Ipumepsl.



