HacTHOE yqpemneﬂne 06pa3013aTeanaﬂ 0}')1“8.HH33LU/151 BbICILETO O6pa3OBaHl/lﬂ

«OMcKas rymandrapHad aKajieMUs»
(UyOO0 BO «OMI'A»)

OU3NKA

nporpaMMa BCTYHI/ITGHBHOFO UCIIbITAHUA,

moro OMckon rymaHMTapHoﬁ akazeMuel caMoCTOATENLHO

POBOJIU
porpamMmam HakanaBpuaTa

iy npueme Ha oOyueHue Mo 11

Omck, 2022



TlosicHuTeJbHAS 3anuCcKa

B Omckoit ryMaHu'rapHOﬁ axajieMun BCTynmeanblﬁ SK3aMEH 10 U3HKE
npoBoauTCA IO marepyaiaM H B dopme, COOTBETCTBYIOUIMM TpeGoBaHIAM 1

YpOBHIO CIIOXHOCTH EI'D (Qu3MKe. QuenunBanue 01O pe3yJbTaTaM jK3aMeHa
ocyIecTBIIAETCA MO npaBUIaM OLICHHBAHUSA ElD.

Copepanue nporpaMmbl

1. MexaHuKa

1.1. KugemaTHKA

MGX&HH‘{GCKOG JIBH}KGHHG. OTHOCI’ITCHBHOCTB MGX&HH‘-{CCKOTO L[BH)KCHPIS{.
MarepuasibHas TOIKa. CucTema 0TcyeTa. TpaexkTOpHA. BexTop NepeMeLICHU 1
ero mpoexiuy. LIyTh.

CxopocTh. CIIOXKCHNC CKOpOCTEH.

Vekopenye. CA0KCHAC ycKopeHuH. _

[IpsAMOTMHEHHOE paBHOMEPHOE 1 paBHONEPEMEHHOS 1BWKEHKE, 3aBUCUMOCTH
CKOPOCTH, KOOPAHHAT 1 IyTd OT BPEMEHH.

KpuBOJMHEHHOS nBIDKeHHE. [BIKEHIC 110 OKPYKHOCTH. Y ry10Bas CKOpoCTh:
[Tepuon ¥ 1acTOTA oBOpameHus. Y cxopeHue Tena IpH IBHKEHAH 110 OKpYKHOCTH.
TanredajIbHoe 1 HOPMAJIBHOE yCKOPEeHUS.

Cpo6oHOE NaneHe T, Y ckopenue cBo0oAHO Majaouiero Teia. JIprKCHME
e, GPOLIEHHOTO MOA YTI0M K TOPH30HTY. JlaJpHOCTE M BRICOTE rioneTa.
TlocTynaTenbHoe 1 BpAIIATENBHOE JBIKEHKE TBEPAOTO Tena.

1.2, lunamuxa

B3auMoieAcTBIE TEIL. [TepBbiit 3aKOH HpioroHa. [IOBATHE 06 WHepLUATBHEIX 1
HeMHepLUMATbHbIX CHCTEMAX orcuera, [ IpruHIAIT QTHOCHTENbHOCTH [anunes.
Cyia. CHIIB B MEXAHMKE. CroxeHue cuf, NeHCTBYIOMX Ha MaTepUalbHYo
TOUKY.

VHepTHOCTH TeJL. Macca. [LIoTHOCTS.

Bropoi 3aKO0H HproToHa. EAVHILEL H3MEpEHA CHIBL P~MaCChl.

TpeTnii 3aKOH HrioTOHA,

3aKOH BCEMUPHOTO TArOTSHMA. [ pasuTannoHHad noctosunas. Cuna TAKECTH.
3aBUCHMOCTD CHITBL THKECTH OT BBICOTBI.

Cunnl yOpyrocTH. TNousTue o AedopMaLiix. Jakon I'yxa. MoayJik 1Owura.
Cuupl Tperus. Cyxoe TpeHie: TpeHue NOKOA 1 TpeHue CKONIBKCHHA.
Koa(@uiueHT Tperii. Bsazkoe TPECHHE.

[TpuMeHeHue 3aKOHOB HploTOHE K [I0CTYIIATEIbHOMY IBYKSHHIO TEIL. Bec Tena.
HesecoMocTh. LIeperpy3Kki.



[IpuMeHeH e 3aKOHOB HeioToHA K JBHKECHHUIO MaTepnaanoﬁ TOYKH IO
OKpYKHOCTH. JIBVKEHNE MCKYCCTBCHHBIX cryTHUKOB. [1epBast KocMHYeCcKai
CKOPOCTb.

1.3. 3aKkOHbI COXpaHEHNAH B MeXaHHuKe

Nmmybe (KONH1ECTBO IBIDKEHMS) MaTepuabHOH TOTKH. VMnyibe cHibl. CBA3D
MeXJy IpHpallieHneM UMITYJIBCA MaTepUaNTEHON TOUKK 1 WUMITYJIBCOM CHIIBI.
MMITYIBC CUCTEMBI maTepuanbHbIX TOHCK. Llentp Macc. JaxOoH COXpaHeHHA
MMITyJibca, PeakTUBHOE JIBUKEHHUE.

Mexanuueckas padora. MOL1HOCTh. DHEPrHs. EnHULBI H3MEPEHHs paboThb! ¥
MOLLIHOCTH.

Kuuerudeckas dHEPTHA MaTepralIpHON TOHKH 1 CHCTEMbl MaTepUAIBHBIX TOYEK.
CB43b MEX/Ly TIpEpalleHHEM KJHETHIECKOH SHEPriy TeNa 1 paloToi
[PUITOXKEHHDBIX K TEITY CHIT.

[ToTennainpHas SHEPrHsl. [NoTeHmuanbHas oHeprud Tell BONH3Y MOBEPXHOCTH
Jemutr. [ToTeHIIHATbHAL JHEPTHA yupyro e OpMUPOBAHHOTO Tena.

3aKOH COXpaHCHUA MEXAHUUECKOH SHEPTUK.

1.4, CTaTHKA TBEPAOT0 TEAA

CroskeHye Cull, NPUIOKCHHBIX K TBEpAOMY TEJIY- MoMeHT CHIIbL OTHOCUTEJIBHO
ocu pawternus. [Ipasuio MOMEHTOB.

Y cnoBHs paBHOBECH TEJa. LlenTp TAMKECTH TCHA. Y ¢cTON4HBOE, HEYCTOHINBOC 1
Ge3pasIHiHoe PaBHOBECHA Tell.

1.5. MexaHuKa JKUKOCTEH 1 rasos

JlapneHue. EXAHALEL y3MepeHns JaBIeHN: nackajib, MM pT. CT.

3axoH [lackamd. [y paBIideCKui pece. JlaBJeHIE KUAKOCTH Ha [HO 1 CTCHKH
cocyna. CooOLIaroIHecH COCYIBL.

AtMmochepHOe AABICHNC. OnpiT ToppuyeiuId. M3meHeHUE arMoc(epHOro
JaBJEHH C BLICOTOH.

3axoH ApxuMe/a. [Liapauue Tl

J{BroxeHue yakocTeil. Y paBHCHHAC BepHyJLId.

1.6. Mexanu4ecKue KosieGanust ¥ BOJAREL. 3BYK

[TousTHe O KonedaTelbHOM apvokeriuy, [lepdon v 4yacToTa KoJiebaHum.
["apMOHHUIECKUE xonebanus. CMELICHUE, AMIDIMTYA ¥ (asa TP rapMOHNYECKIX
KoneQaHusIX.

Cpobopable koyeOarus. KoneOaHus rpy3a Ha MpYyKUHE. MareMaTA4eCKuH
MasTHUK. [1eproB! HX cone6anuii. [TpeBparieHus JHEpryy MpH rapMOHHYECKUX
kosieBaHMAX. 3aTyXarolne rosebanust.

BLIHYKICHHBIC xonebanns. Pe30HaHC.



TloHsTHE O BOJIHOBBIX MPOLECCAX. TTomepedHbIc H MPOROILHEIC BosHbl. [vHa
pOJTHbL. CKOPOCTB PACIPOCTPAHEHHA BOIH. QpPOHT BOJIHBL. Y pABHEHHE oerywien
gonasl, CTosdUe BOTHBL

WnrephepeHuus BOJH. [punuun [roirexca. Jludpakius BOJIH.
3Imykorbie BOMHbBL. CKOPOCTE 3BYKA. [ 'pOMKOCTB U BBICOTA 3BYKa.

2. MoJiekyasipuas Gu3nka H TePMOJAUHAMHUKA

2.1. OcuoBbl MOJ[EKyJIHpHO-KlIHeT“‘{CCROﬁ TeopHH

OcHOBHBIE TIOJIOKEHAA MOJIeKyJIS{pHO—KI/IHeTH‘{BCKOﬁ TEOPHH ¥ MX ONBITHOE
oGocHOBaHKE. BpOYHOBCKOE ABIKEHNC. Macca 1 pasMep MOJICKY L. Mouits
pemecTra. IlocTossHHAs ABOTAIPO- XapaxTep ABMXCHUS MOJICKY] B razax,
KHLKOCTAX U TBEPABIX TeJaX.

Tennosoe papHoBecHe. TeMnepatypa i ee hU3MIECKUH CMBICI. [1xana
temneparyp Lenbeust.

VineansHeli a3, OcHOBHOE ypaBHEHHC Monexynﬁpﬁo—KnHeaneCKoﬁ TEOPHH
umeanbHoro raza. CpenHss KyHeTHdecKas FHEPTHs MOJIEKY T 1 TeMIlepaTypa.
ITocTosHHas bojbLMaHa. AGCcomoTHAs TemiepaTypHast LKana.

YpasHenve Menjeneesa - KnanefipoHa (ypaBHCHAES COCTOSHHS UJIeaIEHOTO rasa).
YHuBepcalbHas ra30Basi MOCTOSHHAS. MzoTepMIIECKUH, HM30XOPHBIA U n3o0apHBIA
TIPOLECCHL.

2.2. JneMeHThbl TepMOJHHAMHKA

TepmoprHAMAHECKas CHCTEMA. BHyTpeHHss SHepris cucteMpl. KomuecTsa
TeIoTh 1 padoTa KaKk Mepbl J3MeHeHus BHyTpeHHel oHeprii. TernnoeMKOCTE
tena. [TonsTre 00 aguadaTiiecKoM MpoLECCe. [lepBrIi 3aKOH TEPMOUHAMUKH.
TIpuMeHeHHe [IepBOTo 3aKOHa TepMOAMHAMHMKH K M30TEPMHYECKOMY, W30XOPHOMY
1 u300apHOMY TIPOTIECCAM. Pacuet paboThl ra3a ¢ [TOMOLLBIO pV-IHaArpamMM.
TemoeMKOCTL OAHOATOMHOTO MIEaNLHOTO ra3a Npy M30XOPHOM U 1300apHOM
npoueccax.

HeobpaTuMOCTh IPONScCon B NIPUPOAE. Bropoii 3aKOH TepMOATHAMHKH.
Dy3HIecKre OCHOBBI pabOThI TEIIOBBIX neurateneii. KITJ TenaoBoro JBUTATEILS]
¥ ero MakCUMaJIbHOe 3HAHCHHE.

2.3. U3MeHeHue arperaTHoro cocToA NS BelecTsa

[TapooOpazoBaHHe. Hcnapenue, KUICHAE. V nenpHas TEIoTa napoodpasoBaHis.
HachieH b 11ap. 3aBHCHMOCTb AABICHIL J TUIOTHOCTH HACHILIGHHOr0 napa oT
TemIepaTypbl. 3aBHCHMOCTD TeMIepaTypbl KUIICHKA OT JaBJICHUA. Kpuruueckas
TeMIlepaTypa.

BiaskHOCTh. OTHOCHTENbHAS BILKHOCTD.

Kpucranminieckoe 1 aMOp(HOE COCTOSHUE BELICCTEA. Y fenbHas TernoTa
[11aBJICHUA.



YpaBHEHHE TEI0BOTO HanaHca.

2.4, TIoBEePXHOCTOHOE HATIKEHUE B KHJKOCTAX

CHTa TOBEPXHOCTHOO HATKCHIA. Jpenis CMAYUBAHI W HECMAIUBALIHA.
JlaBneHue oA UCKPUBIESHHOM OBEPXHOCTBIO xuakocTd. KamuuispHble ABIcHAA.
5.5, Tenaoroe paciiipeHie TBEPAbIX T M scuaKkocTei

Ternosoe JHHECHHOE pacIMPeHHC. TerioBOe 06BEMHOE PACIIMPEHHE.
OcoBeHHOCTH TeIUIOBOTO PACUIMPEHUs BOTIBL.

3. DJeKTPOAMHAMHKA

3.1. DeKTpocTaTHKA

INeKTpUUeCKHe 3apAabL. SneMeHTapHbIA 3NeKTPUYECKUl 3apaa. 3axoH
COXPAHEHHUs SEKTPUIECKOrO 3apAia. BzauMoieiicTBHE 3JIeKTPUHECKH
3apAKEHHBIX TEJl. DJIEKTPOCKOTL. ToueuHsli 3apad. 3aKoH KysioHa.
JrnekTprdeckoe none. HampsmkeHHOCTR 3EKTPUHECKOTO MOJIA. Jlvunun
HAMPAKEHROCTY HEKTPHIECKOrO ross (CUIOBBIE auH#r ). OQHOPOAHOS
sfekTpiueckoe noje. HanpsokeHHOCTh 3JIEKTPOCTATHYECKOTO TIOJLA TOYEHHOTO
zapsaa. [IprHImn CynepIo3uly nonel, Teopema [aycca. )IEKTPOCTATHIECKOE
110J1¢ PABHOMEPHO 3aPSKCHHBIX [IOCKOCTH, cepsl 1 LIapa.

PaGoTa CUJT IEKTPOCTATHIECKOTO IO TToTeHIMal i pasHOCTh MOTEHLHAIOB.
CBsi3b Pa3HOCTH TIOTEHIUAJIOB C HATIPSDKEHHOCTHIO 3JIEKTPOCTATHHECKOr0 HOJA.
TMoTeHIMAT N0 TOUECYHOro 3apana. KBUMOTEHIHAIBHEIE TOBEPXHOCTH.
TIpOBOXHHKY 1 JHOJICKTPUKH B 3IEKTPOCTATUYUECKOM MOJIC. JlusnexTpaueckas
IPOHULIAEMOCTH BEIIECTBA. DneKTpoeMKOCTh. KOHACHCATOPD!. [Tone mIOCKOro
KOHJIeHCATOPA. DJIEKTPOECMKOCTD IOCKOTO KOHAEHCATOPd. [TocneaoBaTenbHOE U
napajielibHoe COCUHEHNE KOHJEHCATOPOB, DHEPIrHa 3apsSIKEHHOTO
KOHIEHCATOPA. |

DHeprus IEKTPUHSCKOro o

3.2. HocTonHHbIH TOK

Dnexrpuueckuii Tok. Cuia T0Ka. YV eI0BUS CyLIeCTBOBAHUA [IOCTOSHHOIO TOKa B
e, DNeKTPOABIKYIIAs CHIIA (9JC). HanpsxeHHE. Ji3MepeHHe CHUIbI TOKa 1
HanpsDKEHUS.

3Jaxon OMa /Ui ydacTka lerit. OMHEeckoe CONpOTHBIICHHE ITPOBOHAKA.

Y penpHOE CONPOTUBICHUE. 3aBUCAMOCTE YAEIBHOIO COMPOTHBIIEHHKA OT
TeMrepaTypsl. CBepXITPOBOUMOCTE. TMocneA0BaTeBHOE 1 Tapajlie/IbHOC
coelMHeHNe TTPOBOAHMKOB. VismepeHne COMPOTUBICHIA.

Jaxod OMa s [ONHOM LEenH. MeTOYHUKY TOKA, AX COENMHEHHUE. [IpaBuna
Kupxroda.

PafoTa ¥ MOLIHOCTD TOKa. 3aKOH Jxoyns-Jlenua.

DJIeKTpUUECKIAH TOK B METajlIaX.



DNeKTpUUeCKUil TOK B 3IEKTPOIUTAX, SAKOHEI HNEKTPONU3a.

DINEKTPUYCCKUA TOK B BAKYyME. TepMORNEKTPOHHAA yMUCCHA. DNEKTPOHHAA
JaMIa - JEOZ, DNEeKTPOHHO-Ty 1B TpyOxXa.

[TosynpOBOXHHUKH. CobcTBeHHAS ¥ IIPAMECHAA NpOBOAMMOCTD T10JTyTPOBOJHHUKOB.
3aBHCHMOCTH [IPOBOAUMOCTH [10JyPOBOAHUKOB OT TEMTIEPATYPBI. P-N-TICPexOA 1
ero CBOMCTBA. HonynpOBop;HuKOBHﬁ nuog. TpaH3ucTop. TepMHCTOP U
doTOpe3sncTop.

JIeXTPUUECCKUH TOK B rasax. CaMoCTOSTeNbHBIA 1 HecaMOCTOATEBHEIN paspalbl.
[ToHgTHE O TUIAZME.

3.3, Maraerusm

Marautnoe noje. J1eicTBue MATHITHOrO TONA HA PaMKY ¢ TOKOM. MHIyKIHA
MAFHHTHOTO 110J18 (MarguTHAA uHIyKius). JITHAN MATHUTHOH MHLYKLMH.
KapTUHBI JIMHUEA HHIYKIMHA MAFHUTHOTO TO7IS IPSMOTO TOKa 1 coJICHOM 1A,
[loHATHE O MATHKTHOM 1107e 3eMITH.

Cuna, fe#crpytoulas Ha TIPOBOJIHHK C TOKOM B MArHHTHOM ToJIE. 3aKOH Amrmepa.
JleficTBUC MArHMTHOIO 110714 Ha JBIDKYIMHCA 3apall- Cuua JlopeHia.

MarHATHBIE CBOHCTRA BEIIECTEA. TunoTe3a AMIEPA. MDeppOoMarHeTHKH.

3.4. JnexTpoMaranTHAs HIXYKIHH

MariuuTHbIH NOoTOK, ONBITEL Oapazies. SABNeHAC DJIeKTpOMaFHHTHOﬁ WHLY KUK,
BuXpeBoe MEKTPHHEeCKOoe [HoJIe. 3akoH BIIGKTpOMaI‘HHTHOﬁ pHTyKIHY. [1paBaio
Jlenua.

CamonHIyKuKs. VHLyKTHBHOCTD. IC caMOUHTYKUHH.

DHepryist MArHATHOTO MO,

3.5. DJ1eKTPOMATrHUTHBIE o/ie6anus 1 BOJIHbL

[lepeMeHHBLIH 3J1eKTPUUECKUL TOK. AMIITHTYAHOE ¢ neicTBytOIlEe (acb(peKmBHoe)
spaueHue NepuoAndCcCK A3MCHAIOLIErocs HAPSIKCHIA 1 TOKA.

TloryueHue NepeEMEHHOTO TOKa C IIOMOMIBIO JHIYKLMOHHBIX reHepaTopoB.
TpancdopMaTop. Ilepenaya 3JIEKTPUUECKOH QHOPTHH.

Kone6atenbHBIH KOHTYP- CBOGOTHBIE HNEKTPOMArHHTHBIC xoneOaHus B KOHTYDPE.
[IpeBpallleHus JHSPrii B koyebarenbHOM KOHTYPEC. VpaBHEHUE, OIKCHIBAOIICE
IIPOLIECCHI B KoefaTeIbHOM KOHTYPE, H €r0 pemenue. GopMyla Tomcona A7
nepuoa KoneOaHni. 3aTyXaromue 371eKTPOMArHUTHEIC konebanus.
BLIHYXICHHbIC KONMeGaHMA B DNEKTPHIECKIX UETLAX. AKTUBHOE, EMKOCTHOC Y
MHIyKTHBHOE COMPOTHBNCHHA B [eriy rapMOHHYeCcKoro ToKa, Pe30HaHC B
3IEKTPHYECKUX NENsX.

OTKpPBITEIA konebaresibHbIM KOHTYP. OmneiTe! 1'epa. eXTpOMATHHTHBIC BOJIHBL.
1x ceoificrsa. Illkana 371eKTPOMArHUTHBIX BOJH. Vzmyuenre U IpHEM
3EKTPOMATHATHBIX BOJIH. [IpUHIMIIEL pajdOCBA3H.



4. Ourunka
4.1. 'eoMerpnyecKas ONTHKA

Pa3BUTHE BACNAIOB Ha IPUPOJLY CBETa. 3aKOH MPSAMOJHHEHHOr0 pacpOCTPaRCHi
ceera, [JoHaTye Jydya.

UnrencuBHOCTE (INIOTHOCTH ITOTOKA) H3TyHEHU. CBeTOBOH MOTOK.
OcBeleHHOCTb.

JakoHBI OTpaKeHUs cBera, [LIocKoe 3epKaio. Chepuyeckoe 3eprano. [TocTpoeHue
W306paKEHH B IUIOCKOM ¥ CepUuECKoM 3epKajlax.

3aKoHkl MPETOMIICHHUS CBETA, ABCONIOTHBIH ¥ OTHOCHTE/IBHBIH 0KA3aTeNH
npenomMieHusl. X0/ IydeH B IIPU3ME. SIBeHue MOJHOTO (BHYTpEHHETO)
OTpaKeHMsL.

Touxue miH36l. GOKYCHOE PACCTOSAHME ¥ ONTHHECKad Cila JIUH3EL

[Toctpoenne n300paxeHus B cOBHPAIOIMX U PACCEMBAIOIIAX IHH3AX. dopmyna
NHHE3LL Y BeIHUYEHHEe, JaBaeMoe JTHH3aMH.

OnTudeckue MpHOOpEL: JIyTa, poroannapar, NpOEKIHOHHBIN anmapar, MHKPOCKOTI.
Xon nyueil B 9THX mpubopax. ['nas.

4.2. DneMeHThl PH3INYECKOH ONTUKH

BonHoBbIE cBoOlicTBa cBeTa. [lonsgpH3alus CBETa. DieKTpOMarHuTHas MpUpoaa
CBETA.

CkOpOCThb CBETA B 0JIHOPOAHOI cpente. Hucrepeus CBeTa. CrHeKTpOCKOIL.
MudpakpacHoe U yI5TpauoIeTOBOC UMY ICHHA.

UnrepdepenLis cBeTa. KorepeHTHbIe HCTOUHUKY. YCIoBHst 00pa3oBaHus
MaKCUMYMOB X MUHVAMYMOB B unTepdhepeHIMOHHON KapTHHE.

Jludpaxips cpeta, OIBIT FOunra. [Tpusuun oiirenca-Mpeness. Judpakunonnas
pelIeTKa.

KopryckyJisipHble CBOMCTBA CBETA. [TocTosuHas ILaHKa. doToadderT. 3aKOHbI
dotoaddexra. PoTOH. Y PaBHEHHE SiumTeia 1g GoTodpdeKTa.

Jlanerue caera. OmpiTel JleGenena mo F3MEPEHHUIO IaBJIEHUs CBETA.

TTocTynaTsl TEOPUY OTHOCHTENIBEOCTH (mocTyJaTh DinTefia). CBA3b MEKIY
MacCOM U 3Heprueil.

5. AToM H ATOMHOE SIApO

Ougithl Pesephopa 1o paccesHuio o-4acTHll. [InaneTapHas MOAETIL aToMa.
KBanToBhle nocTynaTel bopa. Kermyckanue 1 OroleHne SHEPrUU ATOMOM.
HempepbIBHbIH 1 MUHEH4ATBIH CIIEKTPEL. CrieXTpasibHBIH aHaTIH3.
DKcIepUMeHTAIbHBIE METOBI PETUCTPALH 3apsAKEHHBIX HaCTHIL: KaMepa
Busbcona, cueTdyrk [eiirepa, Iry3blppKOBas KaMepa, HOTOIMYIIBCHOHHELH METOLL.



CocTas sigpa aToMa, 30TOMEL DHEprus CBS3M BTOMHBIX ANCD. TToudATHE O
SJEPHBIX peakiuax. PagnoakTHBHOCTD. Bupl paIoaKTHBHBIX URITyYEeHUH U HX
cBOMcTBa, LIemHBIE AiepHBIe PEAKIHHL. TepMmosaepHad peaKuu.
Buonoruyeckoe aeHcTBre pailoaKTUBHEIX H3TyIeHUH. 3anmTa OT paAualnu.
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