Ilpocpamma ecmynumenvHbIx IK3IAMEHO8 NO (hu3uke

Hacrosiast mporpamMma cocrapieHa Ha OCHOBE HbIHE JCHCTBYIOIIMX YUeOHBIX MPOrpaMM JUISl CPETHUX
00111e00Pa30BATEHHBIX IIIKOJL.

[Tpu OATOTOBKE K 9K3aMEHY OCHOBHOE BHUMAHHE CIIEYeT Y/IEIUTh BBISBICHUIO CYIITHOCTH (PU3MIECKHX
3aKOHOB M SIBJICHHH, YMEHHUIO MCTOJIKOBBIBATh (PU3MYECKUI CMBICI BEIMUMH M TOHATHM, a TakKE YMEHHIO
NPUMEHATH TEOPETUUECKUIA MaTepHall K PELIeHHIO 3a1a4. HeoOX0mMMO yMeTh MOJIb30BaThCs IPU BHIYHCIICHHSX
cuctemoit CU 1 3HaTh BHECUCTEMHBIE €/IUHUIIbL, YKa3aHHbIE B POTpaMMe.

['myOrHa OTBETOB Ha IyHKTHI TIPOTPaMMBI OIPEETIAETCS COAEPKaHUEM OITyOJIMKOBAHHBIX YIEOHHKOB
JUTSI ILIKOJT ¥ KJIACCOB C YIITyOJICHHBIM H3ydeHHeM (PU3HKH, YKa3aHHBIX B KOHIIE HACTOSIIICH TPOrpamMMBbl.

I. Mexanuka

I.1. Kunemaruka

Mexannueckoe JBrkeHHE. OTHOCUTEIPHOCTh MEXaHWUYECKOrO JBIKEHMs. MarepuanpHas TOYKa.
Cucrema orcuera. Tpaekropust. Bektop nepemernienus u ero npoekimu. [1yTs.

Ckopoctb. CloKEHHE CKOPOCTEH.

VYckopenue. ClioxeHne yCKOpEeHHU.

[IpsimormHeiHOe PaBHOMEPHOE Y PaBHOIIEPEMEHHOE JIBHKEHHE. 3aBUCUMOCTU CKOPOCTH, KOOPMHAT U
IIyTH OT BPEMEHHU.

KpuBonuneiinoe nBrkeHue. J[BIkeHHME MO OKPYKHOCTH. YTmioBas ckopocTe. llepuong m wvacrora
oOpartieHust. Y CKOpeHHe Tela NPy JBUKEHHUH MO OKPYKHOCTH. TaHreHIIMaTbHOE M HOPMAIbHOE YCKOPEHHE.

CBobOoHOE TajieHre Tel. Y CKOpeHre CBOOOIHO Majiaromiero Tena. [IprkeHue Tena, OpoIeHHOro Moj
YIJIOM K TOpU30HTY. J{aTbHOCTB U BBICOTA MOJIETA.

IocrynarenbHoe 1 BpalareIbHOE ABKEHHUE TBEPAOTO Tea.

L.2. lunamuka

Bzaumoneticteue Ten. IlepBoiii 3akoH HptoroHa. IloHsiTHE 00 MHEpPIMATBHBIX W HEMHEPIUAIBHBIX
cucremax orcuera. [ Ipunimn otHocuTenbHOCTH [ anmues.

Cuna. Cunbl B MexaHuke. CIIOKEeHUE CUJL, ISCTBYIOIIMX Ha MATEPHAIBHYIO TOUKY.

Huepraocts Teir. Macca. IImoTHOCTS.

Bropoit 3axoH Hetotona. EnHMIBI H3MEpEHNs CUITbI U MACCBI.

Tpernii 3akoH HeroToHa.

3aKOH BCEMHpPHOIO TATOTeHMs. |paBUTAaliOHHAs NOCTosHHAs. Cuia TSHKECTH. 3aBUCHMOCTB CHITBI
TSDKECTH OT BBICOTBL.

Cunbl ynpyroctu. [lonstue o nedopmarsix. 3axoH I'yka. Momyis FOHra.

Cunbl Tpenus. Cyxoe TpeHue: TpeHHe TOKOs M TpeHHe cKonbxeHus. Koaddument tpeHus. Bsskoe
TpPEHHE.

[Ipumenenne 3akoHoB HplOTOHAa K TOCTymartenbHOMY JBMKEHMIO Tell. Bec Ttema. HeBecomocTs.
Ieperpy3ku.

IIpumenenre 3akoHOB HbIOTOHA K JBMOKEHMIO MAarepHaIbHOM TOYKU IO OKPYXKHOCTH. [IBrbKeHue
MCKYCCTBEHHBIX CTYTHHKOB. [IepBasi kocMHUYecKast CKOpOCTb.

1.3. 3aKkoHBI cOXpaHeHUs1 B MEXaHHKe

WMITyImbe (KOMMYECTBO ABMKEHHS) MaTepHAILHON TOUKU. VIMITysTbC crubl. CBSI3b MEXKITY TIPUpPAILICHHEM
MMITYJIbCA MAaT€pUATBHON TOYKHU U UMITYJIbCOM CUIIbL. MIMITynbC cructeMbl MatepuaibHbIX TodeK. LleHTp Macc.
3aKOH COXpaHEHUs1 UMITYJIbCA. PeakTHBHOE IBHKEHHE.

Mexanmdeckas pabota. MomHocTs. SHeprusi. EquHuib usMepenus paboThl M MOIIHOCTH.



Kunernueckass sHepruss MaTepUabHOM TOYKM W CUCTEMbl MAaTepUabHBIX ToueK. CBsi3b MEXIY
MpUpaIICHIEM KHHETUYECKOW SHEPTUH TeJla ¥ paOOTOM MPUITOYKEHHBIX K TEITY CHIL.

[Notentmanphas sHeprust. [ToTeHImabHAsS SHEPrys Te BOIM3HU TOBepXHOCTH 3emiu. [loTeHnmanbpHast
SHEPrus yrpyro 1eOpMUPOBAHHOIO TeA.

3aKOH COXpaHEHUsI MEXaHUUYECKOU SHEPTUMU.

L.4. CraTuka TBepIoro resia

Crnoxenve cuil, NPWIOKEHHBIX K TBEPAOMY Tely. MOMEHT CHIbl OTHOCHTEIBHO OCH BpallCHUS.
[IpaBusio MOMEHTOB.

VYcnoBust paBHoBecHst Tenma. LIeHTp TspKecTH Tena. YCTOHMUMBOE, HEYCTOMYMBOE W OE3pasiMiHOe
paBHOBECHSI TEJL.

LS. Mexanuka KkuaIKocTeii ¥ ra3oB

[asnenue. EqyHuLbI UI3MEpeHHs TaBIICHUS: TACKAIb, MM PT. CT.

3akon [lackams. ['mapaBmuueckuid mpecc. /[lapneHue >KWAKOCTM HA JHO W CTEHKHA COCYJa.
CooOmarormecst CoCy/Ipl.

Armocheproe nasnenne. Onbit Topprdernm. M3Menenue atMochepHOro IABJICHUS C BBICOTOM.

3axoH Apxumena. [lnaBanue ten.

JIBroKeHre HUIKOCTEN. Y paBHeHre bepHyim.

1.6. Mexannyeckue KoJie0aHusi M BOJIHBL. 3BYK

[MonsiTre 0 KomebarebHOM JBVbKeHUH. [lepro i yacToTa KoeOaH A,

["apmonryeckue koneOanys. CMereHne, aMInTya 1 (ha3a mpu rapMOHUYCCKIX KOJICOAHMSX.

CBobOomubie KoneOanms. KoneOanus Tpysa Ha mpyxuHe. Maremarmdeckuii MasTHUK. [lepruomsl mx
KoneOanmid. [IpeBpatieHust SHEPTyH Py TAPMOHIYECKHX KOJIeOaHMsIX. 3aTyXaroIpe KOIeOaHH s

Bemyxnennble konebanust. PeoHaHc.

[lonsitie o BoyHOBBIX mporieccax. llomepeunbie u mpogonbHBIE BOMHBL J{imHa BonHBL CKOpPOCTH
pacrpoctparerust BOJH. DpoHT BOHBL Y paBHeHHE Oeryieii BOHBL. CTOSMHE BOJTHBL

Nurepdepentmst Bomn. [Tpunimmn [roiirenca. {udpaxiys BomH.

3BYyKOBBIE BOJIHBL. CKOPOCTH 3BYKa. [ pOMKOCTB 1 BBICOTA 3BYKA.

I1. Monexyasipuast pu3uka u TepMOIMHAMMKA

I1.1. OcHOBBI MOJIEKYIAPHO-KHHETHYECKON TEOPUH

OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KMHETUUECKOM TEOPHH 1 X OIBITHOE 000CHOBaHME. bpoyHOBCKOE
JBKeHne. Maccel 1 pasmepbl MoJiekysl. Monb BemectBa. [loctosiHHas ABoragpo. Xapakrep JBMKECHHS
MOJIEKYJI B Ta3ax, JKHUJKOCTSX U TBEPABIX Teax.

TerutoBoe paBHOBecue. Temmneparypa u ee husudeckuii cMbici. [1kana remmneparyp Lenbeust.

WneanbHbiil ra3. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUUECKON TEOPUH UICTLHOTO Ta3a. CpeaHsist
KUHETHYeCcKasi dHeprusi Mosekya u Ttemreparypa. IlocrosiHHas Bonbiivana. AOcomoTHast TemrieparypHas
HIKasa.

Vpauenne Kianeiipona-MeHzeneeBa (ypaBHEHHE COCTOSIHHMS WICAIBHOTO Tas3a). YHUBEpCATbHAS
ra3oBasi IocTostHHAS. 30Tepmideckuii, 130XOpHBIA 1 W300apHBII TIPOIIECCHI.

I1.2. D1eMeHTHI TepMOAMHAMUKH

TepmomHaMuueckasi crctema. BHyTpeHHsIst sHeprusi cuctembl. KomrdecTBa TEIUIOTHI M padoTa Kak
Mepbl U3MEHEHHs BHyTpeHHel sHeprud. TeroemkocTs Tena. [lorstre 06 ampadbarnaeckom mporiecce. [lepoiit
3aKOH TepMOJMHaMUKH. [IprMeHeHre nepBoro 3aKoHa TEPMOIMHAMUKN K M30TEPMUUYECKOMY, N30XOPHOMY U
n3o0apHOMy TiporieccaM. Pacder paGotel raza ¢ momoripto pV-auarpamm. TernoeMKoCTs OJJHOATOMHOIO
UJICATLHOT'O ra3a NPy U30XOPHOM 1 M300apHOM Mpolieccax.



HeoOparrumocTs miporieccoB B nipuposie. Bropoit 3akon TepMoanHamMuky. OU3MUeCKre OCHOBBI pabOThI
TerutoBbIX Apurareneit. KIJI TerioBoro aBuraress U ero MakCHMaIbHOE 3HAUYCHHE.

I1.3. U3MeHeHMe arperaTHOro COCTOSIHMS BellecTBa

ITapooOpazoBanue. Vcnapenue, kureHue. YenpHas TEIUIoTa MapooOpa3oBaHus. HachIieHHBIN map.
3aBUCUMOCTb JIaBJICHUsI M IUIOTHOCTH HACBIIIEHHOTO Iapa OT TeMIepaTypbl. 3aBUCHUMOCTb TEMIIEpaTyphbl
KUIIeHUs OT JaBnienus. Kpurudeckast remmeparypa.

Brnaxnocts. OTHOCHTETBHAS BIGKHOCTD.

Kpucrammueckoe 1 amopgHOe cOCTOSHUE BEIIECTBA. Y IebHAs TEIIoTa IIaBJICHHSI.

'YpaBHeH#He TeIIoBoro OanaHca.

I1.4. [ToBepXHOCTOHOE HATSIKEHHE B KHIKOCTSIX

Cuna TOBEpXHOCTHOIO HATsDKeHWs. SIBieHMst cMauuBaHMs M HecMauunBaHus. [laBneHue mon
VICKPUBJIEHHOM IMOBEPXHOCTBIO KUIKOCTU. KaniuisipHbIe sIBJICHUSL.

IL.S. TensioBoe paciMpeHue TBepabIX TeJl U JKUAKOCTEN

TermoBoe nmHElHOE pacimpenue. TermmoBoe o0ObeMHOe pacimpenre. OCOOSHHOCTH TETIOBOTO
PpacLMpEeHust BOJIBL.

1. DnekTponHaMuka

IIL.1. DnekTpocraruka

DJeKTpUYeCcKHe 3apsbl. JJIEMEHTAPHBIA 3IEKTPUUIECKU 3apsii. 3aKOH COXPAHEHHUS SJIEKTPUYECKOTO
3apsiza. B3aumonelicTBIE AIIEKTPUIECKH 3apsDKEHHBIX TN DNEKTpocKor. Toueunsiii 3apsi. 3akoH KymoHa.

Onexrpuyeckoe nose. HanpspkeHHOCTh anekTprdeckoro nosist. JInHuM HanpspKeHHOCTH ANIEKTPUYECKOTO
nosst (cwioBble JiHUM). OIHOPOIHOE AJIEKTpHYecKoe Tosie. HampsbKeHHOCTh 3JIeKTPOCTaTUUECKOro OISt
TodeuHoro 3apsia. [Tpunimn cyneprniosuiiu nosneit. Teopema ["aycca. DrekTpocrarnueckoe 1mojie paBHOMEPHO
3apsHKEHHBIX TIOCKOCTH, C(hEephI U Iapa.

Pabora cun anexrpocraruueckoro mnons. lloreHiman u pasHOCTh NOTEHIMANOB. CBfA3b pPasHOCTH
NOTEHIMAJIOB C HAIPSDKEHHOCTBIO 3JIeKTpocTariyeckoro mofsl. lloTteHiman mons TouyedyHoro 3apsia.
OKBUIOTEHIHATLHBIE TTIOBEPXHOCTH.

[TpoBOMHMKM ¥ JUMANEKTPUKH B 3JIEKTPOCTATUYECKOM Ione. JIpaneKTpudeckas HpPOHUIIAEMOCTb
BelIeCTBA. ieKTpoeMKocTh. KonneHcaropbl. [lone rmmockoro konzaeHcatopa. DJIEKTPOEMKOCTh IIOCKOTO
KoHzieHcaropa. [locnenoBarenbHoe M HapajuielbHOE COEIMHEHHE KOHIEHCATOPOB. DHEPIUsl 3apsDKEHHOTO
KOHJICHCATOpa.

OHeprust MeKTPHYECKOTO OIS

II1.2. ITocTosiHHbBII TOK

Onextprdecknid  Tok. Cuima Toka. YCJIOBUSL CyIIECTBOBAaHMSI TIOCTOSHHOIO TOKa B IIETH.
Onextpoasrkyias cuia (3/1C). Hanpsokerune. Vi3mepeHne cuitbl TOKa U HAPSHKEHUS.

3akon Oma jy1s ydactka nernd. OMHYECKOe COMPOTHBIICHHUE TIPOBOHUKA. Y IETTEHOE COMPOTHBIICHHE.
3aBUCHMOCTb YJIETIbHOIO CONPOTUBJIEHUSI OT Temreparypbl. CepxnpoBoauMocts. [locnenoBarenbHoe u
napajuiesIbHOe COeIMHEHNE MPOBOTHUKOB. V3MepeHure conpoTrBIeHHs.

3axoH Oma Jutst mostHO# 1enu. Microunnky Toka, nx coenuaenue. [Ipasuna Kupxroda.

Pabota u motHOCTH TOKA. 3akoH [[xoyrs-Jlenta.

DNEKTPUIECKHUIA TOK B METAILIaX.

DNEKTPUYECKHUIA TOK B AJIEKTPOJIUTAX. 3AKOHBI AJIEKTPOJTH3A.

OJEeKTpUYeCKdA TOK B BaKyyMme. TepMORJIEKTpOHHAs AMHUCCHs. OJIEKTPOHHAs JiamIia - IO

DJIeKTPOHHO-TyueBas TpyOKa.



[TomynpoBomarky. COOCTBEHHAs W TPUMECHAs] TPOBOIMMOCTH TIOIYIMPOBOIHUKOB. 3aBUCHMOCTD
MIPOBOJAMMOCTH TIOTYIPOBOTHUKOB OT TEMIIEPATyphl. P-N-Tiepexod U €ro cBoucra. [lomyrpoBOAHMKOBBIN
mwon. Tpamsucrop. Tepmuctop u hoTopesucTop.

DNEKTPUYECKHIA TOK B razax. CaMOCTOSITENTbHBI M HECAMOCTOSITENBbHBIN pa3psipl. [loHsTre o miazme.

II1.3. Marneruzm

MarnautHoe mone. JleiicTBUE MAarHMTHOTO NOJII HA PaMKy C TOKOM. MHAyKumsi MarHMTHOrO mOJs
(MarHuTHAsT WHAYKOWS). JIMHUM MarHUTHOM WHAYKIWHM. KapTHHBI JIMHWM WHAYKIAM MarHUTHOTO TIOJIS
IPsIMOTO TOKA U corteHoua. [ lonsTue 0 MarHuTHOM mosie 3eMiIu.

Cuna, IefcTBYOIIAst HA MPOBOIHMK C TOKOM B MArHUTHOM TIOJIE. 3aKOH AMIiepa.

JlelicTBre MarHUTHOT'O MOJIS HA BIOKYILMIACS 3apsia. Cuna JlopeHtia.

MarnutHsie cBoiicTBa BetiecTa. [ unoresza Amriepa. eppomMarHeTHKH.

I11.4. DnexTpoMarHuTHASI MHAYKIMS

Marnutseii  notok. Ormbitel - Dapanes.  SIBneHuie  31eKTpOMAarHUTHOM —MHIYKIMK. Buxpeoe
ANIEKTPUYUECKOE TOJIE. 3aKOH AJIEKTpOMarHiTHoM MHTyKImu. [Ipasuio Jlenua.

Camonnykuust. UamyxruBaOCTh. DJIC cCaMOMHTyKITHH.

OHeprusi MarHUTHOTO TOJIS.

IIL5. JyieKTpOMArHUTHBIE KOJIe0AHUS Y BOJTHBI

[lepeMeHHBI INIEKTPUYECKA TOK. AMIUIMTYyIHOE | JchcTByromiee (3(QPEKTHBHOE) 3HAYCHUC
HEPUOINUYECKH N3MEHSIOLLIEr0Cs HAPsLKEHUSI U TOKa.

[ToydeHue mepeMeHHOTo TOKa ¢ TMOMOIIBI0 MHIYKIIMOHHBIX TeHepaTopoB. Tpanchopmarop. [lepenaua
EKTPUYECKON SHEPTUML.

KoneGarenbHplii koHTYp. CBOOOIHBIE SIIEKTPOMAarHUTHBIE KoseOanust B KoHType. [lpeBparienus
SHEPIUM B KOJIEOATEIILHOM KOHTYpE. Y paBHEHHE, OIMICHIBAIOIIIEE IIPOLIECCHI B KOJIEOATEIbHOM KOHTYPE, U €TI0
petenne. @opmyrna ToMcoHa 1 riepro/ia KoeOaHuid. 3aTyXarolIye JEKTPOMar HUTHBIE KOJICOaHHS.

BemyxneHHple KoneOaHUs B ONEKTPUYECKUX LEMSIX. AKTUBHOE, €MKOCTHOE U WHIYKTHBHOE
COIPOTHBJICHUSI B 1IN TAPMOHMYECKOTO TOKA. PE30HAHC B 371EKTPUUECKHX LIETISIX.

OTtkpbIThIii KOeOaTebHbI KOHTYp. OnbIThl ['epiia. DnexrpoMarnuTHble BoyHBL Vx cBoiictsa. [llkana
ANIEKTPOMArHUTHBIX BOJH. 3mydenne 1 npreM 3eKTpOMarHuTHBIX BOJH. [ [pHHIMITBI paauocBsi3y.

IV. Onruka

IV.1. I'eomeTpuyeckasi onruKa

PasBuTue B3MI410B Ha MPUPO/TY CBETA. 3aKOH NPSIMOIIMHEWHOTO pactipocTpaHeHus ceera. [lonsTue myya.

NHTEeHCHBHOCTS (TUTOTHOCTD TMOTOKA) W3ITy4eHHUs1, CBETOBOM MOTOK. OCBEIIEHHOCTb.

3akonbl oTpakeHusi cBera. Ilnmockoe 3epkano. Cdepudeckoe 3epkao. [loctpoenne n3o0pakeHuii B
TIOCKOM U C(PepHUIECKOM 3epKaax.

3aKOHBI NpeIoMIIeHHsI cBeTa. AGCOTIOTHBIN Y OTHOCUTEITBHBIHN MOKa3aTey NpenoMIIeHHs. X071 JTy4eil B
npu3Me. SBneHue MoHoro (BHYTPEHHET0) OTPAKEHMSL.

Tonkue ymH3b1. DOKYCHOE paCCTOSIHUE U ONTTHYECKAs! CHJIA JIMH3BI.

[octpoenre m300paykeHust B COOMPAIOIIMX M PACCEMBAIONIMX JMH3aX. DopMyrna JIMH3EL Y BEJTHUYEHIE,
JTaBaeMoe JIMH3aMU.

Onrtuueckue TprOOpsL: Jyma, (horoarmapar, MPOSKIMOHHBIN armapar, MUKPOCKOIT. XOJ JIydel B ITHX
npurdopax. [ nas.

IV.2. DnemenTbl pu3nyecKoii ONTUKH

BomnroBebIe cBoiicTBa cBeta. [lomspu3ariust cBeta. DieKTpoMarHUTHAs TIPUPOJIa CBETA.



Ckopocth cBeta B omHOopomHou cpene. Jlucmepcusi cBera. Crekrpockort. MHbpakpacHoe u
YABTPAPHOTIETOBOE M3TYUCHHUSL.

Wurepdepenims ceera. KorepeHTHbIE HICTOUYHMKH. Y CJIOBHSI 00pa30BaHMsS MAKCHMYMOB 1 MUHUMYMOB B
UHTEPEPEHIIMOHHON KapTHHE.

Hudpakims ceera. Ombit FOHra. [Tpuaimn [roirenca-Openens. JudpakimorHas perieTka.

Kopmyckymsipusie coiictsa cBeta. [loctosianas [Tnanka. dorordderr. 3akonbr hoToaddekra. POoToH.
YpaBuenue DiiHinTenHa 111 GoTodddekTa.

Jasnenne ceta. OrbiThl JIeOeneBa 1o n3MepeHHIO JTaBICHHs CBETA.

IToctynars! Teopun orHOcuTebHOCTH (IlocTynars! OiHIITElHA). CBA3b MEKTy MacCOW U SHEPTUEH.

V. ATom 1 aTOMHOe€ SI/IpPO

OmbiTel Pesepdopra mo paccesauto o-vactui. IlmanerapHas monens aroma. KBaHTOBBIE MOCTYAThI
bopa. Uciyckanue u noryomieHre 3Hepruy aroMoM. HenpeppIBHbIN 1 MHENYaThIi crieKTpbl. CrieKTpaibHbI
aHasu3.

OKCIIepUMEHTAIbHBIE METO/IbI PETUCTPALMH 3apsDKEHHBIX YacTULL: Kamepa Busbcona, cueruuk [eifrepa,
Iy3bIPHKOBasi Kamepa, (POTOIMYITLCHOHHBIN METO/I.

CocraB sapa aroma. M3orombl. DHeprusi cBs3U aTtOMHBIX sifep. [loHSTHE O sAEPHBIX PEaKIMsX.
PamnoaktuBHOCTE. BuIBI pagMOaKTUBHBIX W3IIy4eHMHM W HX CBOWCTBA. LlemHble sepHBIE peakiyu.
TepmosinepHas peakuusi.

Buonornyeckoe IeWCTBIE PAAMOAKTUBHBIX M3ITYUCHHI. 3alliTa OT PaIMalliu.



