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Tema 1. OCHOBBI KHHEMATHKH

MexaHnueckoe IBHKEHHE M €ro BuAbl. MarepuanbHas Touka. CKalaspHbIE H
BEKTOpHbIE (pu3nueckue BeMMYUHBL. OTHOCUTENLHOCTh MEXAHUYECKOTO JBUKCHHUS.
Cucrema orcyera. [lpunuun otHocutensHocTu [anunes. CrocoObl omucaHus
newkeHus. Tpaekropus. Ilyte. Ilepememenue. PaBHOMEpHOE nDPSAMOJIMHENHOE
nBrkeHue. CKoOpocTb. YpaBHEHHE [BWKEHHUS. MTrHOBEHHass U CpPEAHsISl CKOPOCTH.
Ycekopenue. [IpsMonnHeiHoe ABMKEHHE C IOCTOSHHBIM YCKOpEHHEM. J[BukeHue ¢
MOCTOSIHHBIM yYCKOpPEHHEM CBOOOAHOro majaeHus. PaBHOMepHOE IBMKEHUE TOUKH IO
OKpY>KHOCTH, YIJIOBasi CKOpOCTb. lleHTpocTpemurenbHoe yckopeHue. Kunemarnka
abCOJIFOTHO TBEPJOTO Tea.

Tema 2. OCHOBBLI JMHAMHKH

OcnoBnas 3agaya nuHamukn. Cuna. Macca. 3akonbl MexaHuku Herotona. Cuibl
B mpupoae. Cuna TSHKECTH W CHJIA BCEMHUPHOTO TATOTEHHUSA. 3aKOH BCEMHUPHOTO
tarotenus. llepBas kocMuueckas CKOpPOCThb. JIBW)KEHHME IUIaHET M MajblX Tel
Conneunoii cucteMbl. Bec. HeBecomocTs. Cuiibl ynpyroctu. Cusibl TpEHUS.

Tema 3. 3aKoHBI COXpaHEHHSI B MEXaHHKe

Nmnynec Tena. UMmoynbe cuibl. 3aKOH COXpPaHEHHs HMITyJbca. PeakTuBHOE
nBkeHue. Mexanndyeckas pabota W MOIIHOCTh. KuHeTudeckas dHEprusi.
[TorenuunanbHast SHEprusi. 3aKOH COXPAaHEHUs MEXaHUYeCKOU sHepruu. PaboTa cuiiel
TSOKECTM M cwibl yrnpyroctu. KoHcepBartuBHble cuibl. [IpuMeHeHue 3akOHOB
coxpaHeHus. Mcronb3oBaHUWE 3aKOHOB MEXAHUKW [JJIsi OOBSICHEHHS JBUKCHUS
HEOECHBIX Tel M [ Pa3BUTUS KOCMUYECKHMX  HCCIEIOBAaHUM, TPaHULIbI
NPUMEHUMOCTH KJIACCUYECKOW MexaHHMKu. lIpakTnyeckoe nmpuMeHeHne (pU3M4ecKux
3HAHUW B MOBCEJHEBHOW KU3HM [UJII MCIOJIB30BAHUS MPOCTBIX MEXaHH3MOB,
MHCTPYMEHTOB, TPAHCIIOPTHBIX CPELCTB.

Tema 4. OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM TEOPHUH

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON Teopuu. Pa3mepsl n macca
MOJIEKYJT U aToMOB. bpoyHoBckoe nBmxeHue. Cuibl U SHEPTUST MEKMOJIEKYJISIPHOTO
B3aumoiericTBusi. CTpoeHre raz000pa3HbIX, KUJIKUX U TBEPABIX Tel. MmeanbHblil ras.
JlaBnenue raza. OCHOBHOE YpaBHEHHE MOJEKYJISPHO-KUHETHUECKOW TEOPUU Ta30B.
Temnepatypa U ee  u3MepeHue.  AOCOMIOTHBIH  HYJlIb  TEMIEPATypBhI.
Tepmoaunamuyeckas IIKana Temneparypsl. Temmeparypa 3Be3a. Ckopoctu
JBWKCHUS MOJIEKYJ M UX HM3MEPEHHUE. YPABHEHHUE COCTOSHHS HACAIBHOTO Tra3a.
N3omporuieccs u ux rpaduku. I'a3oBbie 3akoHbl. MoJsipHas ra3oBasi HIOCTOSTHHAS.

Tema 5. OCHOBBI TEPMOAHUHAMMKH

BuyTpeHnHsist sHeprusi cucreMmbl. BHyTpeHHss sHeprus uaeanbHoro rasa. Padbora
U TEIUI0Ta Kak (OpMBI Mepeaun SHEPTUU. TemIoeMKOCTh. Y IeJbHas TeTIOEMKOCTb.
KonumuectBo Temnotel. YpaBHeHue TerioBoro Oamanca. IlepBoe  Hauano
TepMOJUHAMUKHU. AmabaTHbIl npouecc. Bropoe Havyano tepmoannamuku. [Ipunnun
JIeUCTBUSL TEIUIOBOM MaluHbl. TeroBele asuratenu. KIIJ[ terioBoro aurarens.
XonoauibHble MalIMHbL. OXpaHa MPUPOIBI.

Tema 6. ArperatHbie COCTOSIHMS BellecTBAa M (pa3oBbie Mepexoabl
Wcnapenue u xonaeHcanus. HacbleHHbli map 1 ero cBoiicTBa. AOCONIIOTHAS U
OTHOCUTEJIbHAS BJIAXKHOCTh Bo3ayxa. llpuOopbl s ompeneiaeHus BIIAXHOCTH



Bo3ayxa. Touka pocel. Kunenne. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JABJICHUS.
Kpurnueckoe cocrosHue BeniecTBa. lleperpeTeiii map W €ro HCNOJb30BAaHUE B
TEXHUKE. XapaKTepUCTHKA >KUIKOIO COCTOSIHUS BelecTBa. [IOBEpXHOCTHBIN Cion
KUJKOCTH. DHEpPrusi MOBEPXHOCTHOrO ciod. bamxuuil nopsaok. IloBepxHocTHOE
HaTsokeHre. CMauyuBaHue. SIBJIEHHMS HAa TpaHULE XUIAKOCTH C TBEPABIM TEJIOM.
Kanumnsipasle  sBneHus.  XapakTepUCTUKA TBEPAOTrO  COCTOSIHUSL — BELIECTBA.
Kpucrannuueckue u amopduslie Tena. Yopyrue cBoicTBa TBepabIx Tel. 3akoH ['yka.
MexaHnnueckue CBOMCTBa TBepAbIX Teil. Ilmactudeckast (octatounas) aedhopmarius.
TermoBoe pacmupeHre TBEPAbIX Ten W kuakoctei. KoaddunueHT nmHEHHOTO
pacmupenus. KoaddunueHT 00bEMHOTO paciinpeHus. Y4eT pacliupeHusi B TEXHUKE.
[InaBnenne. VYaenpHas TtemnoTa MiaBieHus. Kpucrammszanus. [Ipaktuyeckoe
NPUMEHEHUE B TOBCEJIHEBHOW JKM3HM (DU3MYECKUX 3HAHMA O CBOICTBaxX Ta3oB,
KAJKOCTEU U TBEPABIX TEI.

Tema 7. JjekTpryeckoe noJie

DOnexTpudeckue 3apsibl. ODJIEMEHTapHBIA AJIEKTPUUECKHI  3apsid.  3akoH
coxpaHeHus 3apsga. 3akoH KynoHa. DnekTpuyeckass NOCTOSIHHAsA. DJIEKTPUYECKOE
nosie. HampspkeHHOCTh 3nekTpuueckoro mnois. llpuHuun cynepno3uiuu mnojei.
[IpoBOJHUKM B 3JEKTPUYECKOM ToJie. JIMANEKTpUKU B BJIEKTPUUYECKOM IIOJIE.
[Tonspuzanus audnaekTpuKkoB. Pabota cun snekrpoctatudeckoro mojs. [lorennuar.
Pa3Hocth noteHnuanoB. CBsi3b MEXAy HANPSHKEHHOCTHIO U Pa3HOCTHIO MOTEHIMAJIOB
AIIEKTPUYECKOTO HOJIS. DNEKTPOEMKOCTb. Eaunuisi AJEKTPOEMKOCTH.
Konnencaropel. CoequHeHHE KOHACHCATOPOB B OaTapero. DHEprusi 3apsKEHHOTO
KOHJIEHCATOpa. DHEPTHUs IEKTPUIECcKOro nojs. [[puMeHeHne KoH1eHCaTOPOB.

Tema 8. 3aKOHBI IOCTOSIHHOTO TOKA

YcnoBusi, HEOOXOAUMBIE AJi1 BOSHUKHOBEHUS M MOJJEPKAHUS DIEKTPUUECKOTO
Toka. Cujla TOKa M IUIOTHOCTb TOKa. 3akoH OMa Juisl yyacTKa LEeNu. 3aBUCUMOCTb
ANEKTPUYECKOTO COMPOTUBIICHUS OT MaTepuala, UIMHBI U IUIOMIAJN MOMEPEYHOTO
CEUYEHHMsI MMPOBOJIHMKA. 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIICHUS MPOBOJHUKOB
oT TEeMIIEpaTyphl. TemneparypHbiid KOA(pUITUECHT CONPOTHUBJICHUS.
CepxmnpoBoauMOCTh. PaboTa M MOIIHOCTh MOCTOSIHHOTO TOKa. TerioBoe neicTBue
Toka. 3akoH Jxoyns—JIeHna. DnekTpoaBrKyas CHjla HCTOYHUKA TOKa. 3akoH OMa
JUIsL TIOJHOW wenu. OnekTpuueckue uenu. l[lapamnenbHoe M MOCIEA0BATEIBHOE
COEIMHEHNE TIPOBOIHUKOB. 3akoHbl Kupxroda mns y3ma. CoequHeHHE NCTOYHUKOB
AIIEKTPUUECKON YHEPTUU B OaTapero.

Tema 9. DiieKTpHYECKHI TOK B Pa3JIHYHBIX Cpeaax

OJIEKTPUYECKHA TOK B MeETaulaX, B DJJEKTPOJIMTaxX, ras3ax, B BaKyyMe.
OunekTpoin3. 3akoH AekTponn3a Papaaes. DNEKTPOXUMUYECKHUI SKBUBAJIICHT. Buapl
ra3oBbIX pa3psAnoB. TepMosnekTpoHHas smuccus. [lima3ma. DIeKTpUYEeCKUid TOK B
nosynpoBogHuKkax. CoOCTBEHHass W TpPUMECHas TpoBoguMocTH. P-n  mepexon.
[Ipumenenue noaynpoBoAHUKOB. [10aynpoBOAHUKOBBIE TPUOOPHI.

Tema 10. MarauuTHOe moJie

BekTop WMHAYKIMM MarHUTHOTO Mojs. HanpsykeHHOCTh MarHUTHOTO IOJIS.
JlelicTB€ MArHUTHOIO IO HA MPSAMOJIMHEWHBIA IPOBOJHUK C  TOKOM.
B3anmopeiictBue TokoB. Cuna Ammnepa. [Ipumenenue cuiibl Amnepa. MarHuTHbIN



noTok. PaboTa 1mo nepemenieHnio MpoBOIHUKA ¢ TOKOM B MarHUTHOM TioJie. JleiicTBue
MAarHuTHOro moys Ha aABwkymmicsa 3apsan. Cuna Jlopenna. I[IpumeneHue cuiibl
Jlopenua. Ormpenenenne yaenbHOro 3apsaa. MarHuTHble CBOWCTBA BEIIECTBA.
MaruautHass nponHunaeMocTtb. CoJIHEUHass aKTUBHOCTh U €€ BIMSHHE Ha 3€MIIIO.
Maruutssle Oypu.

Tema 11. DekTpoMarHuTHASE MHAYKIMS

SBnenne  snexktpomMarHuTHOM — mHAyKiuu.  [IpaBuno  Jlenma.  3akoH
JIEKTPOMarHuTHOM MHAYKUMH. BuxpeBoe anexrpuueckoe nosie. 9JJC mHAyKIUU B
JBIKYIIUXCS MPOBOAHUKAX. SIBneHuMe camMoMHAyKUuU. WHIYKTHBHOCTh. DHEpPrus
MAarHATHOrO TMOJsl TOKa. B3aMMOCBS3b JJIEKTPUYECKUX M MATrHUTHBIX IOJICH.
DNeKTpOMarHuTHOE TOJIE.

Tema 12. Mexannueckue Ko1e0aHus U BOJTHBI

Konebarensnoe  aBwkenwe. [apmonmueckwe  kosieOanus.  CBoOomHbBIC
MexaHndeckue konebanus. [IpeBpamieHue SHEPruu Npu KojieOaTeIbHOM JIBUKCHUMU.
CBoOomHBIC 3aTyXalollie MEXaHHYEeCKHe KoyieOaHms. MaTeMaTH4eCKui MasTHHK.
[Ipy>KMHHBI MasSTHUK. BBIHY)KIEHHBIE MeEXaHUYEeCKHue KoyieOaHus. Pe3oHaHc.
[Torrepeynsbie W MPOAOJBbHBIC BOJIHBL. XapaKTEPUCTUKH BOJHBI. 3BYKOBBIC BOJIHBI.
YIIbTpa3ByK U €ro NPUMEHCHHUE.

Tema 13. DjieKTpOMArHUTHBbIE K0J1€0AHUS U BOJTHBI

CBoOonHbie dieKTpoMarHuTHbie KoseOanus. [IpeBpameHue »HeEpruum B
KojebarenbHOM KoHType. @opmyna Tomcona. 3aryxarommue 3JI€KTPOMArHUTHBIE
kojebanus.  ['eHeparop  He3aTyXaroIMX  DJIEKTPOMAarHUTHBIX  KOJIEOAHUH.
BoinyxneHHele  anekTpudeckue  kosneOanusa. Ilepemenusiii  Tok. ['eHepatop
IIEPEMEHHOr0 TOKa. EMKOCTHOE€ M MHIYKTUBHOE CONPOTHUBIIEHUS IIEPEMEHHOIO TOKA.
AKTHBHOE conpoTuBiieHHe. 3akoH OMa JiJis JIEKTPUUECKOM 1IN IEPEMEHHOT0 TOKA.
PaGota u MOIIHOCTP TEPEMEHHOTO TOKAa. Pe30HaHC B JIEKTPUYECKON IICTIH.
Tpanchopmaropsl. Toku Beicokoi yacToTel. [lonmydenue, nepenada u pacrpeneicHue
NEKTPOIHEPIUU.  DJIEKTPOMArHUTHOE TMOJ€ Kak OcoOblii BUA  MaTepuu.
DneKTpOMarHuTHhIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJH. Bubpartop ['epra.
OTKpbITHIN KONeOaTenbHbIN KOHTYD. M300perenue panuo A.C. ITonoBeiM. [lonsiTHE O
panuocsssu. [IpuHuun paguocssasu. [IpuMeHenne 3J1eKTpOMarHuTHBIX BOJIH.

Tema 14. Illpupoaa cBera

Toueunslii uCTOYHUK cBeTa. CKOpPOCTH pPACHPOCTPAHEHHS CBETA. 3AKOHBI
OTpaKEeHUsI U mpenomsieHUs cBeta. CoJHEYHbIE W JIyHHbIe 3aTMeHus. [IpuHumn
['toiirenca. [lonHoe otpakenue. Jlunzbl. IlocTpoenune wu3oOpaxeHuss B JUH3AX.
@opMysia TOHKOW JMH3BL. YBEIMYEHHE JUWH3BL. [71a3 Kak ONTHYECKas CHUCTEMA.
Ontuueckne mpubopsl. Teneckombl. Cumia cBeta. OCBEMIEHHOCTh.  3aKOHBI
OCBEIICHHOCTH.

Tema 15. BosiHOBBIE CBOMCTBA CBeTA

Nurtepdepennus cBera. KorepeHTHOCTh CBETOBBIX Jyueil. MHTepdepeHuus B
ToHKUX TuteHKaX. Kombiia Herotona. Ucmonp3oBanue wHTEpPEpEHIMH B HayKe U
texHuke. [udpakuus csera. [udpakuuss Ha menad B NapajuIedbHBIX JIydax.
Hudpakunonnas pemerka. [lonsitue o ronorpaduu. Ilonspuzanus mnonepedHbIX
BoiH. [lomsspuzaums cera. [[BoiiHoe mydenpenomnenue. Ilomspounsl. Jlucnepcus



ceera. Buabl wm3nyuyenuid. Bunabl cnektpoB. Cnektpbl ucnyckanus. CHEKTpbI
nornomeHna.  CnekrtpanpHbli  a”Hamu3.  CHoekTpalibHble  KJIAacChl  3BE3M.
VabrpaduoneroBoe uznydenue. Mubpakpacnoe usnyuenue. PeHTreHOBCKHE Tyyu.
Nx npupona u cBoictra. llIkana 3neKTpOMarHuTHBIX U3JIy4YECHUM.

Tema 16. CnennajbHasi TEOPUSA OTHOCUTEIbHOCTH

JIBrxeHue co CKopocThio cBeTa. llocTynaTel Teopud OTHOCHUTEIBHOCTH U
CJIEJICTBUA W3 HUX. VIHBapHMAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe. JHEPTUs
nokos. CBsi3b Macchl U HEPIHMHU CBOOOJHON YACTHUIBL. DIEMEHTHI PEISTUBUCTCKON
JTUHAMUKH.

Tema 17. KBanToBasi onTuka

KBanToBas runoresa [Inanka. TeroBoe uznyuenue. KopmyckynsipHO-BOITHOBOM
nyamm3Mm. @otonbl. [urnore3a ne bposiss O BOJHOBBIX CBOMCTBAX YACTHIL.
CootHomuienue HeornpeneneHnoctet [eizenOepra. [laBnenue cBera. XuMHUYECKOe
nevictBue ceera. OnbiTel [1.H. Jle6eneBa u H.U. Basunosa. ®otosrdpdexr. YpaBuenue
Ounamreitna 11 goroadpdekra. BremmHmit  porosnexktpuueckuit - dPdekT.
Buytpennuit poroadpdext. Tumnst potosnementos. [Ipumenenne potorddekra.

Tema 18. ®u3zuka atoMa U AaTOMHOI0 siApa

PasButre B3rinsq0B Ha CTpOEHHE BemecTBa. MOJENM CTPOEHUSI aTOMHOTO sIApa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJopoja. AaepHas mozaenb aroma. OnbIThI
3. Pesepdopna. Moaens aroma Bonopoaa no H. bopy. KBantoseie noctynatsl bopa.
Jlazepsl. PainoakTUBHOCTD. 3aKOH paJuMOaKTUBHOIO pacnaga. PaanoakTuBHbIE
npeBpamieHusa. CnocoObl HAOTIOAEHUS U PETUCTPAIIUU 3aPsHKCHHBIX 4acTUIl. D eKT
BasuioBa — UepenkoBa. CTpoeHue atoMHOTO sapa. JlepekT Macchl, SHEPTHsl CBSI3U U
YCTOMYMBOCTh aTOMHBIX siaep. SaepHele peakuuu. SlnepHas dHepreTuka.
DOHEPreTUYecKui BBIXOJ SANIEPHBIX peakuuid. VCKyCCTBEHHAs paJMOaKTUBHOCTD.
[enenne Tsoxensix saep. Llennas sanepHas peakuus. Ynpasisemas LENHAs PEaKLys.
Snepneiii  peakrop. TepmosnepHbli cuHTe3. OHeprus 3Be3A. Ilomydenwue
paIMOaKTUBHBIX HW30TOIIOB M HX NpHUMEHEHHE. buonornyeckoe IEHCTBHE
PaIMOAKTUBHBIX U3TYYEHUN. DII€MEHTAPHbIE YaCTHIIBI.

Tema 19. Ctpoenue CostHe4UHOM cHCTEMBbI
Buanmele nBrmxeHns HeOECHBIX TeI. 3aKOHBI ABMKEHUS u1aHeT. CucreMa 3eMid
— Jlyna. ®uznueckas npupo/ia iaHeT U MajbiX Tesl COJIHEYHON CUCTEMBI.

Tema 20. DBomonusi Beenennoit

Connue. OcHOBHBIE XapaKTepUCTUKU 3BE3N. BHyTpennee ctpoenne ConHa u
3BE3]l IVIABHOM MOCIEA0BATEIBHOCTH. JBOMIOLMA 3BE3A. Mueunsiii IlyTe — Hama
raiakTuka. I'anmaktuku. CTpoeHne u 3Bosronys BeeneHHOM.
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IPUMEP TECTOBBIX 3ATAHUM

1. PaboTa BbIX0/a 3JIEKTPOHOB U3 HEKOTOPOIro MeTaJlia cocTasiseT 2 3B. Uemy
pPaBHa MaKCHMaJibHasi JHeprusi (OTO3JIEKTPOHOB MNPH OCBElIEHHUH MeTaJlia
MOHOXPOMATHYECKUM CBETOM, JHeprusi (OTOHOB KOTOporo pasua 1,5 3B?:

1) 0,55B

2) 3,5°B

3)-0,53B

4) poTordPEeKT MPOUCXOIUTH HE Oy T
2. PaguocTrannus padoraet Ha yactore 6:107 I'n. HaliTu 1JMHY 3/1€eKTPOMATHUTHO#
BOJIHbI, H3J1y4aeMOil aHTEHHON 3TOil PaAMOCTAHIUM, CYUTASA, YTO MOKA3aTe/b
NMpeJIOMJICHUS BO31yXa PaBeH eUHHIIE.

1)5wm 2) 0,2 m 3)2m 4)0,5m
3. UTo MPOUCXOAUT € TEMNEPATYPOii JKUAKOCTH NMPHU COOOIIEHNH €l TeNI0ThI MmocJjie
TOT0, KAK HAYMHACTCH KUIleHue?
1) Temrieparypa JKUAKOCTH MPOIOIHKACT PacTh
2) TeMIieparypa JXHIKOCTH MEPeCcTacT pacTu
3) TeMrieparypa XHIKOCTH MagaeT
4) TemriepaTypa 3aBHCHT OT MaTepHalia KHIKOCTH
4. Il;ockuii KOHJAEHCATOP MNOAKJIYeH K HCTOYHUKY Hampsitkenuss U. Kak
U3MEHHMTCH 3aps] HA IJIACTHHAX KOHIECHCATOPAa, eCH, He OTK/IIYas KOHJAEHCATOpP
OT MCTOYHHMKA, PA3ABHMHYTh €ro IUIACTHHbI HA PAaCCTOSIHUE, B/IBOE NMpeBbINIAIOIIEee
npexHee? Kpaesbimu 3¢ dexramn npenedpedn.
1) ymenbImuTCs B 2 pasa
2) yBEJIMUHUTCS B 2 pasa
3) HE U3MEHHUTCS
4) HeT MPaBWIILHOTO OTBETA
5. C naeajJbHbIM ra3oM NPOUCXOIAT ABa mpouecca 1—2 u 3—4, rpadpukn KOTOPHIX
B KOOPAUHATAX «IaBJeHUe — a0COJII0THAs TeMIepaTypa» NpuBeleHbl HA PUCYHKe.
A CpaBHUTH KOJHYECTBO Tema0Thl Q1, mosydeHHOe
b razom B mnpomecce 1—2, U KOJUYECTBO TemaoThl Q2,
MoJIy4eHHoe ra3zoM B npouecce 3—4.

//3 1) Q1< Q2
L : 2) Q1 > Q2
3) Q1=Q2

4) 3T0 3aBHCHT OT JaBJCHHS M TEMIIEpaTypbl rasa B
cocrosgHusx 1, 2, 3, 4

LY
LY
L}
LY
AN
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