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JAAUCHUIIVIMHE: «®PU3UKA B UHOOPMAIIMOHHBIX
TEXHOJIOI' UAX»

[Iporpamma g moctynaromux B HMATO HUAY MUMO®U cocrtaBieHa Ha OCHOBE
denepanbHOT0 TOCyIapCTBEHHOTO 00pa30BaTEIHHOIO CTaHAapTa CPEAHETO 00IIero 00pazoBaHus
" benepambHOTO rOCyJapCTBEHHOTO 00pa3oBaTEIHLHOTO cTaHIapTa CpeIHero
npoecCHOHATLHOTO  00pa30BaHUs, KOHKPETHU3UPYET COACpKAHWE MNPEIMETHBIX  TEeM
00pa30oBaTeNbHBIX CTaHAAPTOB.

[Tpu moATroTOBKE K 3K3aMEHY OCHOBHOE BHUMAHHE CIEAYET YACIUTh BHISIBICHUIO
CYIIHOCTH (PM3MYECKHX 3aKOHOB U SIBIICHHA, YMEHUIO HCTOJIKOBBIBATh (PM3UIECKUN CMBICIT
BEJIMYMH U TIOHATHH, a TAK)KE YMEHUIO MPOSIBUTH MPO(ECCUOHAITBHBIE HABBIKH B IPUMEHEHHUH
TEOPETUYECKOTO MaTepHaia K pemeHuro 3a1a4. Heo0XoauMo yMeTh T0JIb30BaThCS TPU
BbIunciaeHusX cuctemord CU 1 3HaTh BHECUCTEMHBIE €IMHUIIBI, YKA3aHHEIE B IIPOTPaMME.

I. Mexanuka

I.1. Kunemaruka

Mexanunueckoe ABuxkeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHUsI. MaTepuanbHasi TOuKa.
Cucrema orcuera. TpaekTopus. Bektop nepemenienus u ero npoekuuu. [IyTh.

Cxkopoctb. CniokeHue CKOpOCTEN.

Yckopenue. CloKEeHUE YCKOPEHUH.

[IpsiMonmHeliHOE paBHOMEPHOE U PaBHOIIEPEMEHHOE JBUKEHNE. 3aBUCUMOCTH CKOPOCTH,
KOOPJIMHAT U IyTH OT BPEMEHH.

KpuBonuneiinoe npukenue. [[BuxeHue 1o OKpy>KHOCTH. YTI0Basi ckopocTs. Ilepros u yacrora
oOpaiieHus. Y CKOpeHue Tefa Mpu ABMKEHUU MO0 OKPYKHOCTU. TaHreHImanbHoe 1 HOpMaJlbHOE
YCKOpEHHUS.

CBoOomHOe masienne Te. Y CKopeHrne cBOOOIHO Tajaroniero tena. /[pmwkenne tena,
OpOIIIEHHOTO MO YIJIOM K TOPU30HTY. JlalbHOCTh U BBICOTA TIOJIETA.

[TocTynarenpHOE U BpalareabHOE JBUKEHNE TBEPAOTO Tea.

I.2. Ilnnamuxa

Bsaumopeiicteue Ten. [lepsriit 3akoH HetotoHa. [loHsiTHE 00 MHEPIUANTBHBIX U
HEUMHEpUUAIbHBIX cucTeMax orcueta. [[puHiun otHocuTenbHOCTH ["anuies.

Cuna. Cuiibl B Mexanuke. Cl0KeHue CuJl, JEHCTBYIOIIUX HA MAaTEPUAIBHYIO TOUKY.
HNueprHOCTh TEn. Macca. I1noTHOCTSE.

Bropoii 3akon Hetotona. EnuHUIEI M13MEPEHUS CUIIBI U MACCHI.

Tperuii 3akon HeroToHa.

3aKkoH BCeMUpPHOTO TsAroTeHus. ['paButanmonHas nocrossuuas. Cuma TsbkecTd. 3aBUCUMOCTD
CHUJIBI TSYKECTU OT BBICOTHI.

Cunsl ynpyroctu. [Tonstue o negopmanusix. 3akon I'yka. Moayns FOnra.

Cunel Tpenus. Cyxoe TpeHue: TpeHue IoKos U TpeHue ckonbxeHus. Koadduunent tpenus.
Bsskoe TpeHue.

IIpumenenue 3akoHOB HpIOTOHA K MOCTyINaTeibHOMY IBUXEHUIO Tel. Bec Tena. HeBecoMocTb.
[Ieperpy3ku.

[Ipumenenue 3akoHOB HpIOTOHA K IBUKEHUIO MAaTEPUATIBHOM TOUKH IO OKPY>KHOCTH. J[BHKeHUE
MCKYCCTBEHHBIX CITYTHUKOB. [lepBasi kocMHuueckasi CKOPOCTb.

1.3. 3akoHBI cOXpaHeHHUsI B MeXaHUKe



Nmnynbe (KOMMYECTBO JBMXKEHUS ) MaTepUaIbHOM TOUKU. MIMiybe cuibl. CBsI3b MEXIY
IPUPALLEHUEM UMITYJIbCAa MATEPUAIIBHON TOUKU U UMITYJIBCOM CHJIbL. IMITyJIbC CHCTEMBI
MaTepuaibHbIX TOYEK. LIeHTp Macc. 3aKOH COXpaHEHMsI UMITYJIbCa B BEKTOPHOM BUJIE, B
IIPOEKIMHU Ha OJIHY U3 OCEH KOOPJMHAT, AJI1 CTOJIKHOBEHUH Tel. PeakTuBHOE NBUKEHNE.
Mexanuueckast padora. MoutHocTs. Dueprusi. Eaunuis uamepeHus: paboTsl 1 MOITHOCTH.
KuneTtnueckast sHEprus MaTepruagibHON TOUYKH U CUCTEMbBI MAaTEPUAIIBHBIX TOYEK.
[orennmaneHas sueprus. [loTeHanbHas sHeprus Tea BOIU3U MOBEPXHOCTH 3EMITH.
[ToTenmanpHas YHEPTUS YIPYTo 1e(OopMUPOBAaHHOTO Tesla. 3aKOH COXPaHEHUS MEXaHUYECKON
SHEPIHH.

I.4. CtaTuka TBepaoro reJa

CrnosxeHue cuil, IPUIOKEHHBIX K TBEPAOMY Telly. MOMEHT CHUJIbI OTHOCUTENIBHO OCU BPALLEHUS.
[IpaBuiio MOMEHTOB. Y coBUs paBHOBecHS Tena. LIeHTp TsbkecTu Tena. Y cTonuuBoe,
HEYCTOHYMBOE U OE3pazIMuIHOE PABHOBECHS TEIL.

I.5. MexaHuka ;KHJIKOCTEH U ra3oB

JlaBnenue. EnMHULIBI N3MEPEHUS AABIICHUS: 1aCKajb, MM PT. CT.

3akoH [lackans. ['mapaBnuueckuii npecc. JaBieHue KUIKOCTH Ha JHO U CTEHKHU COCY/Ia.
Coobmaromnumecs: cocyasl. HecxnmaeMocTh )KUIKOCTEH.

Atmocdepnoe maienne. OnbiT Toppuyeru. M3MeHeHne atMocepHOTo TaBJICHUS ¢ BBICOTOM.
3akoH Apxumena. [1naBanue ten. JBrxenue xxunkocreid. Y pasuenue bepuymu.

1.6. Mexanuueckue Ko0JieOaHUS U BOJIHBI. 3BYK

[onsarue o xonedbarensHOM ABMKeHUU. [lepron u yactoTa KoneGaHUM.

["apmonnueckue konebanusi. CMenieHue, aMminTy1a 1 gpasa npu rapMOHMYECKUX KOJIeOaHUsX.
CBoboanble konebanus. Konebanus rpysa Ha npyxune. Maremarndeckuii MasTHUK. [Teprnoibl
ux kosneOanuid. [IpeBparieHus 3HEPTruy MpU TApMOHUYECKUX KOJIeOaHMsIX. 3aTyxaronme
KosiebaHus. Beinykaennsle konebanus. Pesonanc.

[TonsiTue o BoIHOBBIX npolieccax. [Tonepeunsie U MpoaoIbHBIE BOIHBL. [[MHa BosHBL. CKOPOCTH
pacnipoctpaneHust BOH. @poHT BOJIHBI. Y paBHEHHE MJIOCKOH Oeryiieit BonHbl. CTOSIYUE BOIHBI.
WNurtepdepentius BoaH. [Ipunnun [toiirenca. udpakuus BOJH.

3ByKOBbIE€ BOJHBL. CKOpPOCTh 3ByKa. ' pOMKOCTH U BbICOTA 3BYKA.

II. Moaexkyasipuas ¢pu3vMKa 1 TePMOAMHAMMKA

I1.1. OcHOBBI MOJ1IEKYISIPHO-KMHETHYECKOH TEOpHH

OCHOBHBIE TIOJI0XKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOPUH U UX ONBITHOE 0OOCHOBAHMUE.
BbpoyHnoBckoe nBuxkenue. Macca u pazmep mosiekyil. Moas Bemectsa. [locrossHras ABoraapo.
XapakTep JBUKCHHS MOJIEKYJ B Ta3ax, )KUJIKOCTSAX U TBEPABIX TENAX.

TennoBoe paBHoBecue. Temmneparypa u ee Gpusndeckuit cmpici. Llkana remnepatyp Lenbcus.
Nneanbubliii ra3. OCHOBHOE YpaBHEHUE MOJIEKYJISPHO--KMHETUYECKON TEOPUH HACATBHOTO rasa.
Cpenssist KUHETHYECKast SHEPTUs MOJIEKyI U Temnepatypa. [loctosannaa bonbsimana.
AOGcooTHas TeMIlepaTypHas IIKana.

VYpasuenue Knaneiipona--MeneneeBa (ypaBHEHHE COCTOSIHUS UACATBHOTO ra3a).
YHuBepcanbHas ra3oBasi MOCTOsIHHAS. M30TepMUYecKkuii, H30XOPHBIA U N300apHBINA MPOIIECCHI.
I1.2. DsieMeHTBI TEPMOAMHAMMKH

TepmoaunaMuyeckas cucreMa. BHyTpenHss sHeprus cuctemsl. Konuuectsa TennoTel U padboTa
KaK Mepbl U3MEHEHUs BHyTpeHHel sHepruu. Ternoemkocts Tena. [lonsatue 06 annabarnyeckom
nponecce. [lepBriii 3akoH TepMoanHaMuKU. [[puMeHeHne nepBOTro 3aKOHA TEPMOJIUHAMUKH K
U30TEPMHUECKOMY, H30XOpPHOMY U M300apHOMY mporieccaMm. Pacder paboThl ra3a ¢ IOMOIIbIO
pV-nuarpamm. TemioeMKoCTb OAHOATOMHOIO HI€AJIBHOTO ra3a PH H30XOPHOM U M300apHOM
nporeccax.

HeobOpatumocTs mporieccoB B mpupoae. Bropoii 3akon TepmoanHaMuku. OU3nvecKue OCHOBBI
pabots! TerutoBeix aBurareneid. KI1J] TemmoBoro nBurarens u ero MakCMMallbHOE 3HaYECHUE.
I1.3. U3MeHeHMe arperaTHOro0 COCTOSIHUS BellecTBa



[Tapoo6pazoBanue. Mcnapenue, kunenue. Y qenbHas TeIUIoTa napooodpasoBanus. HaceimeHHbIN
nap. 3aBUCUMOCTb JIaBJICHUSI U INIOTHOCTH HACBHIIIEHHOTO Mapa OT TEMIEPATYPhI. 3aBUCUMOCTh
TEMIIEPATYpbl KUIIEHUS OT AaBiieHus. Kpuruueckas temmneparypa.

BnaxuocTs. OTHOCHUTENBHAS BIAKHOCTb.

Kpucrammmyeckoe 1 aMoppHOE COCTOSTHIE BEIIECTBA. Y JIeNbHas TEIUIOTa IUIaBICHHUS.
YpaBHEHHE TEIUIOBOTO OalaHca.

I1.4. IToBepXHOCTOHOE HATSAKEHHE B KUIKOCTIAX

Cuita MOBEpXHOCTHOIO HATsDKEHUs. SIBIEHUS CMauMBaHUs U HECMAadnBaHUs. J{aBiieHne oy
VCKPHUBJIEHHON TIOBEPXHOCTBIO XKUAKOCTU. KanmuisipHble siBiIeHNUS.

IL.5. TensioBoe paciiMpeHue TBEPAbIX TeJ U JKUAKOCTeN

TennoBoe nuHelHOE pactmpenue. TermnoBoe o0beMHoe pacuirperre. OCOOEHHOCTH TETIOBOTO
pacuIMpeHus BOABIL.

II1. DaexkTpoaMHaMuKa

III.1. DaexkTpocTaTuka

DneKTpUYecKHe 3apsaabl. DJIEMEHTAPHBIN AIEKTPUYECKUH 3apsil. 3aKOH COXPAHEHHUS
3JIEKTPUYECKOTO 3apsaa. B3anumMoneicTBre 3JIEKTPUUECKH 3apSHKEHHBIX TeJl. DJIEKTPOCKOIL.
Toueunsiii 3apsia. 3akoH Kynona.

DnekTpuyeckoe nojie. HanmpsipkeHHOCTD 3JIEKTPUYECKOro 1moJid. JIMHUM HanpsiAKEHHOCTH
AIIEKTPUIECKOTO OIS (CHIIOBBIE TUHUM). OIHOPOIHOE NMEKTpUYecKoe mosie. HampshkeHHOCTh
3JIEKTPOCTATUYECKOTO MOJI TOUeUHOTro 3apsaa. [Ipunuun cynepno3unuu noseit. Teopema
l"aycca. DnekTpocTaTuyecKoe moJjie paBHOMEPHO 3apsKEHHBIX ITOCKOCTH, cephl U Iapa.
Pa6oTa cuit anektpocraruueckoro mojs. [lorermnuan u pa3HocTs MOTeHIHANIOB. CBs3b pa3HOCTH
MOTEHIIMAIOB C HAMPSXKEHHOCTBIO 3JIEKTPOCTATHUECKOTo noJist. [ToTeHIuman mosis ToueyHoro
3apsAza. DKBUMIOTEHINATIbHbIE IOBEPXHOCTH.

[IpoBOAHMKY U AUAIIEKTPUKHU B AIEKTPOCTATUUECKOM MoJie. [JuanexkTpudeckas MpoOHUIIaeMOCTh
BelllecTBa. DIIeKTpoeMKoCcTh. Konaencaropsl. [Tone niuockoro koHaeHcaTopa. DJIEKTPOEMKOCTh
IUIOCKOT0 KoHAeHcaTopa. [locnenoBaTenbHOE U apajliieIbHOE COEIMHEHNE KOHAEHCATOPOB.
OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

OHeprus MEKTPUYECKOTO OIS

I11.2. TlocTosIHHBIIH TOK

Onektpuueckuil Tok. Cuia Toka. Y CIoBUs CYIIECTBOBaHUS MOCTOSIHHOTO TOKA B IIEMH.
Onektpoasmxkymas cuna (3/1C). Hanpsokenue. Mizmepenne cuiibl TOKa U HANIPSHKEHUS.

3akoH OMa aiis yyacTtka 1enu. OMHUYECKOe COIPOTUBIIEHUE IPOBOJHUKA. Y IEIbHOE
CONPOTHUBIICHHE. 3aBUCUMOCTD yJI€IbHOTO COIPOTUBIIEHUS OT TEMIIEPATYPHI.
CaepxnpoBoaumocts. [locnenoBarensHoe U napaiiebHOE COEAMHEHUE TPOBOJHUKOB.
N3MepeHne conpoTUBICHUS.

3akoH Oma ans nonHoi nenu. Mctounuku Toka, nx coeaunenue. [Ipasuna Kupxrodga.

PaGoTa u MmomtHOCTh TOKA. 3akoH [[koyms-JIeHma.

DIIEKTPUUECKHUI TOK B METaJJIax.

DJIEKTPUUYECKUI TOK B DJIEKTPOJIUTAX. 3aKOHBI AJIEKTPOJIN3A.

[MonynpoBoauuku. CoOOCTBEHHAS M IPUMECHAS POBOJUMOCTD MOIYIPOBOIHUKOB. 3aBHCUMOCTh
IIPOBOJIMMOCTH MOJIYIIPOBOJIHUKOB OT TEMIIEPATYyPBbI. p-n-IIEPEXO0]I U €ro CBOMCTBA.
[MonynpoBoauukoBsiit quoA. Tpansuctrop. Tepmucrop u GoTOpe3ucTop.

DJIEKTPUUYECKUH TOK B razax. CaMOCTOSTEIbHBIA U HECAMOCTOSITEIbHBIN pa3psibl.

I11.3. Marnetusm

MaruutHoe nosie. [lelicTBue MarHUTHOTO TOJIS1 Ha PaMKy ¢ TOKOM. MHIyKIIMsi MarHUTHOTO OIS
(MarHUTHas MHAYKIMS). JIMHUY MarHuTHOW MHAYKUUA. KapTHHBI JIMHUN UHAYKIUA MAaTHUTHOTO
MOJISI MPSAMOTO TOKA U cosieHon1a. [IoHsTHE 0 MarHUTHOM 10JI€ 3EMIIH.

Cuuia, neiicTByromIasl Ha MPOBOJIHUK C TOKOM B MArHUTHOM TT0Jie. 3aKOH AmMIiepa.

JlelicTBME MAarHUTHOTO MOJIS1 HA ABMOKYIMiics 3apsa. Cuna Jlopenua.

MarunuTHble cBoicTBa BelecTBa. [ unoresa Amnepa. eppoMarHeTuku.



I11.4. DiaeKTpOMArHUTHAS UHAYKIUS

Maruutssiii notok. OnbiTel @apanes. SBieHue FIEKTPOMArHUTHON MHAYKIMHU. BuxpeBoe
IIEKTPUYECKOE M0JIe. 3aKOH JIEKTpOMAarHuTHOU uHAyKuuu. Ilpasuino Jlenna.

Camounnykuusi. UHnyktuBHOCTh. J/[C caMOMHIyKIIMU. DHEPTUsi MATHUTHOTO TOJIA.

I1L.5. DyeKTpOMarHuTHbIC KOJIeOAHUS H BOJIHBI

[TepemMeHHBIH 2JIEKTPUUECKHUI TOK. AMIUTHTYIHOE U JieiicTByIomee (3¢ (HEeKTHBHOE) 3HaUCHNE
NEePUOINYECKH U3MEHSIOIIETOCs HAMIPSIKEHUS U TOKA.

[ToryueHnue nepeMeHHOro TOKa ¢ IMOMOIIbIO MHIYKIIMOHHBIX T'eHepaTopoB. Tpancdopmarop.
IIepenava >neKTpUYECKON SHEPTUH.

Konebarenbuplil KOHTYp. CBOOOHBIC 3JIEKTPOMArHUTHBIC KoJieOaHus B KOHTYpe. [IpeBpamieHus
DHEPruM B KOJIEOATETFHOM KOHTYpE. Y paBHEHUE, OMUCHIBAIOIIIEE TIPOIECCH B KOJIEOATEIIEHOM
KOHTYpe, U ero pemenne. opmyna TomcoHa mis meprosa Koiaebanuii. 3aTyxaromme
AIIEKTPOMArHUTHBIC KOJIeOaHus.

BrinyxaeHHble KoJie0aHHs B 3JIEKTPUUECKUX IeTsIX. AKTUBHOE, EMKOCTHOE U UHAYKTHBHOE
CONPOTHUBIICHHUS B LIEMTM TAPMOHUYECKOTO TOKa. Pe30HaHC B 3JIEKTPUUYECKUX IIETISX.

OTKpBITHIN KOJIEOaTEIBHBIM KOHTYp. OnbITh ['epria. DaekTpoMaraHuTHbIC BOIHBL. VX CBOCTBA.
[Ixana 3neKTpOMarHUTHBIX BOJIH. M31ydeHue u nprem 3JeKTpOMarHuTHRIX BOJIH. [IpuHIMIIBI
PanuoCBsI3H.

IV. Onruka

IV.1. 'eomeTpuyeckasi onTuka

Pa3BuTHe B3III10B Ha IPUPOAY CBETA. 3AKOH MPSAMOJIMHENHOT0 paclpOCTPAHEHUS CBETA.
[Tonsitue myya. MTHTEHCUBHOCTD (TUIOTHOCTH MTOTOKA) U3mydeHuUs1. CBETOBOM MOTOK.
OCBeI1EeHHOCTD.

3akoHbI oTpakeHus cBeTa. [mockoe 3epkaio. [loctpoenne n3o0pakeHuid.

3aKoHBI MpeoMIICHHS cBeTa. AOCOTIOTHBIA U OTHOCUTEIHHBIN MOKA3aTEH MPEIIOMIICHUS. X0
Jydel B mpu3Me. SIBieHne moiHoro (BHYTpeHHET0) oTpaxeHus. Tonkue nua3bl. DokycHOE
paccTosiHMe M onTHYEeCKast cuiia JIUH3bL. [locTpoenue n3o00paxxeHus: B COOUpAIOUX U
paccenBaronux jJuH3ax. @opmysa JUH3bL. Y BeTUUYCHUE, 1aBAEMOE JINH3aMH.

OnTuueckue mpuOOpHI: JIymna, poToanmapar, MPOSKIUOHHBIN annapaT, MUKPOCKOIL. X0/ Ty4yei B
aTuX npudopax. ['nas.

IV.2. DnemeHTHI pU3NYECKON ONTHKH

BonHoBbIe cBoiicTBa cBeta. [lonspusanus cBera. DIeKTpOMarHuTHasl IPUPO/Ia CBETA.
CkopocTb cBeTa B 01HOpoiHOM cpene. Aucnepeus ceera. Cnektpockorn. MuadpakpacHoe 1
yIbTpapuoIeTOBOE U3TYyUCHUS.

WnTepdepennus ceera. KorepeHTHbIE HCTOYHUKHU. Y CJIOBUSI 00pa30BaHUS MAKCUMYMOB U
MUHUMYMOB B UHTEP(EPEHIIMOHHOI KapTHHE.

Hudpakuus ceera. Onpit FOura. [punun [Noirenca-Openens. {udpakunonnas penerka.
Kopnyckynsipubie cBoiicTBa cBeta. [locTostnnas [Tnanka. @otosddext. 3akonsr porordpdexra.
®oroH. YpaBHeHue DitHmITeitHA 1715 PoTodIPdeKTa.

Hasnenue cera. OnbIThl JIebeneBa mo M3MEpEHHIO JaBICHUS CBETA.

[TocTynarel TEOpUM OTHOCUTENBHOCTH (MOCTYNATHl DiHINTEWHA). CBSA3b MEXKYy Maccou u
SHEPrHUeH.

V. AToM 1 aTOMHOE SAPO

OmneiTel Pe3epdopna o paccesanio a-dactuil. [lnanerapras monens atoma. KBaHToBBIE
noctynatel bopa. Mcnyckanue u MorjoneHue 3Hepruu aroMmoM. HenpepsIBHBIN U THHENYaThIN
criekTphl. CHIEeKTpaIbHbIN aHaJU3.

DKCIEepUMEHTaIbHbIE METO/IbI PETUCTPALIMH 3aPsKEHHBIX YacTHUIl: Kamepa Buiibcona, cueTunk
['eitrepa, my3sIppKoBasi kamepa, OTO SMYITLCHOHHBIA METO/I.

CocraB sipa atoma. M30Tomnbl. DHEPrus CBsA3M aTOMHBIX siep. [IoHsATHE O sIepHBIX peaKIHsX.
PanroakTuBHOCTH. BUAbI painOaKTUBHBIX M3JIYYEHHI U UX CBOMCTBA. LlenHble anepHbIe
peakiuu. TepMosinepHas peakiusi.
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