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ITPOI'PAMMA

BCTYIUTEJIBHBIX UCIIBITAHUM JIJISI ABUTYPUEHTOB,
ITOCTVITAIOIINX HA HAIIPABJIEHMA IIOJI'OTOBKU BO

O ®U3UKE

Hacrosimas nporpaMma cocTaBiieHa Ha OCHOBE HbIHE JICHCTBYIOIIMX YU€OHBIX IPOrpamMM Jist
obmeo0Opa3oBaTenbHbIX. [Ipy MOATOTOBKE K SK3aMEHY OCHOBHOE BHUMAHUE CJICIYET yJCIUTh BBISBICHUIO
CYIIHOCTH (PU3NYECKHUX 3aKOHOB U SBJICHUN, YMEHHUIO UCTOJIKOBBIBATh (PU3MUECKUI CMBICI BEJTMUUH U
MOHATHM, a TAKXKEe YMEHHUIO IPUMEHATh TEOPETUUECKUI MaTepual K peleHuto 3a1ad. Heo6xoaumo ymersb
I10JIb30BaThCs P BhIYKMCIeHUAX cucteMoit CU 1 3HaTh BHECUCTEMHBIE €IUHUIIbI, YKa3aHHbIC B
IIporpaMMe.

I. Mexanuka

L 1. Kunemamuka

Mexannueckoe nBmkeHre. OTHOCHTEIFHOCTh MEXaHUYECKOTO JIBIDKEHUS. MarepualibHast TOUKA.
Cucrema orcuera. Tpaekropus. BekTop nepemernienus u ero npoekuuu. [1yTs.

CxopocTts u yckopenue. ClioKeHUe CKOPOCTEH.

[IpsmonuHeitHOe paBHOMEPHOE U paBHONIEPEMEHHOE JBUKEHHE. 3aBUCIMOCTH CKOPOCTH, KOOPJIUHAT U
IyTH OT BPEMEHHU.

KpuBonuneiinoe nuxkenue. [[BuxeHne mo oKpy>KHOCTH. YTIoBas ckopocTs. [lepuos u yactota
oOpareHus. Y CKOpeHHUE Tejla MPH JIBIKEHUH 110 OKPYKHOCTH. TaHTCHIIMAILHOE U HOPMAITBHOE
YCKOpEHHUSI.

CBoOoaHoe majenue Tei. Y ckopeHrne cBoOOIHO majaroniero tena. [[pmkenne tena, OpoImeHHoro Mo/l
yIJI0M K TOPU30HTY. JladbHOCTh U BBICOTA MOJIETA.

[ToctynarensHOE U BpamareIbHOE IBMKCHHUE TBEPIOTO Tea.

L2. lunamuxa

BiaumopeiictBue ten. [lepseiit 3akoH HproToHa. [loHsATHE 00 MHEPIIMATBHBIX U HEMHEPLIUATHHBIX
cucremax orcuera. [I[puHun oTHOCUTENbHOCTH [ anumes.

Cuna. Cuiibl B Mexanuke. CroskeHue cuil, ASMCTBYIOIIMX Ha MaTepUATIbHYIO TOUKY.

NueptHOCTH TEN. Macca. I11oTHOCTS.

Bropoii 3akon HeroTona. EnnHUIBI H3MEPEHUS CUIIBI U MACCHI.

Tpernii 3akoH HproTOHA.

3aKkoH BCEeMUPHOTO TsAroTeHus. ['paButanmonHas nocrosiHHast. Cunia TshKecTU. 3aBUCUMOCTD CUJTBI
TSDKECTH OT BBICOTEL.

Cunsl ynpyroctu. [lonsitue o nedopmanusx. 3akon ['yka. Monyns FOHra.

Cunsl Tpenus. Cyxoe TpeHue: TpeHue MOoKos U TpeHue ckoibxeHus. KoadduuuenT tpenus.
[Ipumenenne 3akoHOB HpIOTOHA K MOCTYIATENIbHOMY IBHKEHUIO Tell. Bec Tena. HeBecomocCTs.
[Ieperpy3ku.



IIpumeHeHne 3ak0HOB HpI0TOHA K IBUIKEHHUIO MAaTEPUAIBHON TOYKH 110 OKPYKHOCTU. J[BHKEHUE
HCKYCCTBEHHBIX CITyTHMKOB. [lepBas kocMu4eckast CKOPOCTb.

1.3. 3akonwl coxpanenus 6 mexanuke

Nmmynbe (KoJIMYecTBO ABMKEHUS) MaTepUaIbHOM TOUKU. IMitynbe cuiibl. CBsI3b MEXKY NpUpPAIICHUEM
HMITYJIbCA MAaTEPUAIBHON TOUYKU M UMITYJIBCOM CUIIbL. LIeHTp Macc. 3aKOH COXpaHEHHs UMITYJIbCa.
PeaktuBHOE NBHXKEHUE.

Mexanuueckasi padora. MourHocts. DHeprus. Enunuiel n3mepeHus paboTbl U MOIIIHOCTH.
Kunernueckast sHeprust MaTepuaibHON TOUKH M CUCTEMbl MaTEpUAIbHBIX TOueK. CBSI3b MEXKIY
MpHUpalieHueM KUHETUYECKOM SHEPTuu Tejla U paboTOM MPHII0KEHHBIX K TETy CHIL

[TorennmanpHas 3ueprus. [loTeHnnanpHas SHEPTUs TNl BOIM3U MOBEpXHOCTH 3emitd. [loTeHnnanpHast
SHEPrus yrnpyro 1e(popMUPOBAHHOTO Tea.

3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

1.4. Cmamuka meepoozo mena

CnoxxeHue Cuil, IPUIOKEHHBIX K TBEPAOMY Tely. MOMEHT CUiIbl OTHOCUTENIbHO OCcH BpaiieHus. [IpaBuio
MOMEHTOB.

YcnoBus paBHoBecus Tena. LleHTp Tsxectu Tena. Y CTOWYMBOE, HEYCTOMUMBOE U Oe3pa3IuiyHOe
paBHOBECHUS TEJL.

I.5. Mexanuxka scudkocmeit u 2azoe

JaBnenue. EnuHUIBI M3MEPEHUS 1aBJICHUS: TTaCKallb, MM PT. CT.

3akoH Ilackansa. ['mapaBnuueckuii npecc. J[aBieHue )KUIKOCTU HA JHO U CTEHKH COCYy/a.
Coobmarommuecst CoCcyabl.

AtMocdeproe nasnenue. OnbiT Toppuuemiu. M3Menenue arMochepHOro AaBieHUS C BHICOTOM.
3axoH Apxumena. [InaBanue tei.

JIBro>keHue KUIKOCTER. Y paBHeHUE bepHyum.

1.6. Mexanuueckue Konebanus u 60nHwvl. 36yK
[TonsiTue o xonedarenpHOM ABMXEHUH. [lepros 1 yacToTa KoeOaHU.
I"apmonnueckue konebanusi. CMenienue, aMminTyaa 1 gasa mpu rapMOHUYECKUX KOJIeOaHusX.
CBobOoaubie koneOanus. Konebanus rpysa Ha npyxune. Maremarnueckuil MmasTHUK. [lepuonpr ux
kosnebanuii. [IpeBpaiienus sHEPTUH PU TAPMOHUYECKUX KOJeOaHUAX. 3aTyXarolue KoieOaHusl.
BrinyxaeHHble Kose0aHusl.
[TonsiTue o BoHOBBIX nporieccax. [lonepednsie U MPo10abHBIE BOJIHBL. [[1HA BOJIHBI.
WnTtepdepennus BonH. [punnun [oiirenca. {udpakius BosH.
3ByKOBbIE BOJIHBI. CKOPOCTH 3BYKa. [ pOMKOCTH M BBICOTA 3BYKa.
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II. Moaexkyasipaast GU3MKa ¥ TEPMOJIMHAMHUKA
11.1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul
OcCHOBHbBIE MOJIOKEHUS MOJEKYISIPHO-KUHETHUECKOW TEOPUH U MX ONBITHOE 000CcHOBaHUE. BpoyHOBCKOE
nBH>KeHUe. Macca u pazmep Mosiekyisl. Monb BemecTBa. [loctosanas ABoraapo. Xapakrep JIBUKEHUS
MOJIEKYJI B ra3ax, )KUJAKOCTSIX U TBEPJbIX Telax.
TennoBoe paBHOBecue. TemmepaTtypa u ee ¢puzndeckuit cmpici. [lkama remneparyp Llenbcus.
WNneanbHblii ra3. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUH UieanbHOro raza. CpenHss
KMHETHUYeCcKasi DHepIrusi MoJIeKys 1 TeMieparypa. [locrossanas bonbiiMana. AOcontoTHas TeMneparypHas
IKana.
VYpasuenue Knaneiipona-MenpeneeBa (ypaBHEHHE COCTOSTHUS UACATBHOTO raza). Y HUBEpcaabHas
ra3oBasi noctosiHHas. Mi3oTepMuueckuii, N30XOpHBIA U U300apHBINA MPOLIECCHI.

11.2. Dnemenmot mepmoounamuxu
Tepmoaunamuueckas cuctema. BHyTpenHsas sHeprus cucrembl. KonuuecTBa TemoTsl U paboTa Kak
Mepbl U3MEHEHUs! BHyTpeHHel sHepruu. TemnoemkocTs Tena. [lonatue o0 annadaTrnueckom mpoiiecce.



[TepBrlii 3aKk0H TeEpMOAMHAMHUKU. [[puMEHEHNE EPBOTO 3aKOHA TEPMOJIUHAMUKHN K H30TEPMUYECKOMY,
HM30XOPHOMY M M300apHOMY MporieccaM. PacdyeT paboThsI ra3a ¢ momoieo pV-nuarpamm. TemioeMKocTh
OJTHOATOMHOTO HJICATBHOTO Ta3a MPU U30XOPHOM U M300apHOM IpOoIIeccax.

HeobOpartumocTs niporieccoB B mpupoje. Bropoii 3akon TepmoarnHaMuku. Ou3rdeckue OCHOBBI PaOOTHI
TenaoBbIX JBurareseit. KIIJ] TerioBoro ABUraresis 1 €ro MaKkCUMalIbHOE 3HaUYCHUE.

11.3. H3menenue azpecammnozo cocmosaHus euiecmea

[TapooGpa3zoBanue. Mcnapenue, kurenue. Y ieiabpHas TEIUIoTa mapooopa3oBanus. HacklmeHHbIN map.
3aBI/ICI/IMOCTb JAaBJICHUSA U IIJIOTHOCTU HACBIIIICHHOT'O napa oT TGMHepaTypr. 3aBI/ICI/IMOCTB TeMHepaTypH
KUIIEHUS OT JaBiieHus. Kputnueckas remmeparypa.

BJIa)KHOCTL. OTHOCI/ITGHLHEUI BJIAKHOCTB.

Kpucrammmdeckoe n amophHOE COCTOSIHUE BeIeCTBa. Y IebHas TEIJI0TA IIJIaBJICHUS.

YpaBHEHHE TEIJIIOBOTO OanaHca.

11.4. Ilogepxnocmnoe namsasicenue é HeuOKOCmMAX
Cuta nOBEpXHOCTHOTO HATsKEHUs. SIBICHUS CMauMBaHUs U HecMauMBaHus. [laBienue non
HCKpHBJICHHOﬁ MOBEPXHOCTBHIO JKUIKOCTH. KaHI/IJIJIﬂpHI)IC SIBJICHUSA

1L.5. Tennoeoe pacuiupenue meepovix mei u HcuoKocmeil
TemnnoBoe nuHeiHOE pacipenue. TenaoBoe 00beMHOE paclIMpEeHue.

I11. DuexkTpoanHaMuKa

1I1.1. dnekmpocmamuka

DnexTpuuecKue 3apsaabl. JNEMEHTapHbIN JIEKTPUUECKUM 3apsl. 3aKOH COXPaHEHUS 3JIEKTPHUECKOIO
3apsaga. BzaumonencTBue 3JeKTpUUECKU 3apsKEHHBIX TeJl. DJIEKTPOCKOIL. ToueuHsblil 3apsn. 3akoH
Kynona.

Onexrpuueckoe nosie. HanpsskeHHOCTD 31EKTpUYECKOro 1osist. JIMHUKM HalpssKEHHOCTH 2JIEKTPUYECKOTO
noJist (cuitoBble TMHUK). OTHOPOAHOE AIeKTpUUecKoe noJie. HanpseHHOCTh 3JIEKTPOCTaTUYECKOTO OIS
ToueyHoro 3apsaa. [Ipunnun cynepnosunuu nosueil. Teopema ['aycca. DnekTpocTaTUUECKOE MOJIE
PaBHOMEPHO 3apsKEHHBIX MIOCKOCTH, CephI U 1Iapa.

Pab6ota cun anekrpocraruyeckoro nosis. [Torennuan u pasHocTs noteHuanos. CBs3b pa3HOCTH
MOTEHIIMAJIOB C HAIPS)KEHHOCTHIO 3JIEKTPOCTAaTHUECKOTo noJs. [loTeHIran noss To4edHoro 3apsijia.
OKBUINIOTEHIMAJIBHBIE IOBEPXHOCTH.

[IpoBOAHMKY M TUANIEKTPUKU B AIEKTPOCTATUYECKOM Tosie. JIu3neKkTpruieckasi IpOHUIIAeMOCTh
BellecTBa. DiekTpoeMkocTb. KonaeHncaropsl. [lose mnockoro konaeHcaTopa. JJIeKTPOEMKOCTb IIJIOCKOIO
KoHJeHcaTopa. [locnenoBarenbHOE U MapaieIbHOE COEMHEHNE KOHEHCATOPOB. DHEPrus 3apsSKEHHOTIO
KOHJIEHCATOopa.

DHeprus IEeKTPUYECKOTro MoJIs

111.2. Ilocmosannwiit mok

Onektpruyeckuil Tok. Cuiia Toka. Y CI0BHS CYIIECTBOBAHMS MTOCTOSSHHOI'O TOKA B LIETIH.
Onexrpoasuxymas cuna (31C). Hanpspkenue. M3amMepenne cuiibl TOKa U HAMIPSKEHUS.

3akon Oma st yyacTka uenu. OMUYecKoe CONPOTUBIIEHUE TPOBOIHUKA. Y IETTbHOE CONPOTUBIICHHUE.
3aBHUCHMOCTD yIE€IBHOIO CONPOTUBIIEHUS OT TeMneparypsl. CBepxnpoBoauMocTs. [locnenoBarensHoe u
MapajuieIbHOE COEAUHEHNE IPOBOIHUKOB. MI3MepeHre COPOTUBIIEHUS.

3akon Oma mist moHOM nenu. Mcrounukn Toka, ux coeaqunenue. [Ipasuna Kupxroda.

Pa6ora u mourHOCTh TOKA. 3akoH [[xoyns-Jlenma.

DIEKTPUYECKHUM TOK B METAJIJIAX.

DNEKTPUYECKHUM TOK B SJIEKTPOJIMUTAX. 3AKOHBI AJEKTPOJIU3A.

DneKTpUUecKUuil TOK B BakyyMe. TepMoaIeKTpoHHas IMUCCHSL. DIEKTPOHHAs JIaMIIa - IUOA. DIEKTPOHHO-
JIy4eBas TpyOKa.

[TonynpoBonuuku. CoOCTBEHHAsI U TPUMECHAsSI IPOBOJUMOCTD MOJIYIIPOBOIHUKOB. 3aBUCUMOCTh



IIPOBOJAUMOCTH ITOJIYIIPOBOJHUKOB OT TEMIIEpATyphl. p-N-IIepexon U ero ceorcraa. [1oaynpoBoIHUKOBBII
muon. Tpanzucrop. Tepmuctop u hoTope3ucTop.
DnexTpuuecKkuid ToK B razax. CaMOCTOSITENIbHBIN U HECAaMOCTOSITENbHBIN pa3psiabl. [loHaTue o miasme.

1I1.3. Maznemusm

MarnutHoe nosue. JlelicTBe MarHUTHOTO MOJISl HA paMKy ¢ TOKOM. MHIYKIMs MAarHUTHOTO TOJIS
(MaruuTHas UHAYKIMS). JIMHUKM MarHUTHON MHAYKIMU. KapTHUHBI TUHUN UHIYKIIUM MAarHUTHOTO OIS
MPSAIMOT0O TOKA U cojieHouAa. [IoHaTHe 0 MAarHUTHOM MOJI€ 3EMIIU.

Cuna, neficTByrolas Ha IPOBOJHUK C TOKOM B MarHUTHOM IoJie. 3aKOH AMIiepa.

JlelicTBuEe MarHUTHOTO TOJIS1 HA ABMKYIMiACS 3apsan. Cuna JlopeHiia.

MarnuTHble cBOMCTBaA BenlecTBa. [ unoreza Amnepa. @eppoMarHeTUKHU.

111.4. InekmpomacHumnan UHOYKYUs

MaruuTtHbIi noTok. OnbiTel @apajes. SABieHue FIEKTPOMArHUTHON HHAYKIMHU. BuxpeBoe
AIEKTPUYECKOE MOJie. 3aKOH JIeKTpOMaruuTHor nHaykuuu. [Ipasumo Jlenna.
Camounnykuus. UunykruBHoCTh. DJ{C caMOMHAYKIIMH.

DHeprusi MarHUTHOTO MOJISI.

111.5. SnexmpomazHumnvle Ko1edanus u 601Hbl

IlepemenHbI 21eKTpUUECKUil TOK. AMILTUTYIHOE U eicTBYytomiee (3¢ dekTuBHOE) 3HaUeHNE
MEPUOANYECKH NU3MEHSIIOIIEr0Cs HAIPSDKEHUS U TOKa.

[TonmyyeHne nepeMeHHOro ToKa ¢ HOMOILBIO HHAYKIIMOHHBIX reHepaTtopoB. Tpancdopmarop. Ilepenaua
JIEKTPUYECKON SJHEPIUH.

KonebarenbHblil KoHTYp. CBOOOAHBIE 3I€KTPOMArHuTHbIE KojieOaHus B KoHType. [IpeBpaiienus sneprun
B K0J1e0aTeIbHOM KOHTYpE. Y paBHEHHE, ONMMCHIBAIOLIEE ITPOLIECCH B KOJIEOATEIbHOM KOHTYpPE, U €ro
pewenne. opmyna Tomcona 11 nepruosa kojaedanuil. 3aTyxaromue 3J1eKTpOMarHuTHbIE KoleOaHus.
BoinyaeHHble K0s1e0aHHUs B 3JIEKTPUUECKUX LEMsIX. AKTUBHOE, EMKOCTHOE U MUHAYKTUBHOE
COIIPOTHBJICHUS B L€ TApMOHUYECKOI0 TOKA. PE30HAHC B 3JIEKTPHUECKUX LETISIX.

OTKpBITHIN KONEOaTeNbHbIN KOHTYpP. OnbIThI ['epua. DnekrpoMarHuTHbIe BOJIHBL MX cBolicTBa. Illkana
JIEKTPOMAarHUTHBIX BOJIH. M311y4eHne U mpreM JIEKTPOMAarHuTHBIX BOJIH. [[puHIMIBI painocBs3y.

IV. OnTnka

1V.1. I'eomempuueckas onmuka

Pa3BuTHe B3rII10B Ha IPUPOY CBETA. 3aKOH MPSIMOJIMHENHOTO pacnpocTpaHeHus csera. [lonsarue myya.
WNHTEeHCUBHOCTD (INIOTHOCTH IIOTOKA) M3JIy4€HHUs, CBETOBON NOTOK. OCBEIIEHHOCTD.

3akoHbl oTpaskeHHs cBeTa. [Tnockoe 3epkano. Chepuueckoe 3epkaino. [Tocrpoenne nzodpaxxeHuii B
IJIOCKOM U CpepruyecKOM 3epKajiax.

3aKOHBI PEJIOMIIEHHUS cBeTa. AGCOIIOTHBIN U OTHOCUTENBHBIN MOKa3aTeIH MpeaoMiIeHus. X0 Tydel B
npusMe. SBjaeHue moJHOTO (BHYTPEHHETO) OTPAKECHHUS.

Tonkue nuH3b1. POKYCHOE PACCTOSHUE U ONITHYECKAs CUJIA JINH3HI.

[TocTpoenne n300paxeHust B COOMPAIOLINX U PACCEUBAIOIIUX JUH3aX. PopMyJia JIMH3bL. YBEJINYEHHE,
JlaBac€MOe€ JIMH3aMHU.

OnTrueckue MpuOOPSI: Jymna, hoToamnmnapar, IpOEeKIHOHHBIN anmnapaT, MUKpPOCKOM. X0 Jy4eil B 3TUX
npubopax. ['nas.

1V.2. Dnemenmul puzuueckoil onmuxu

BosHoBbI€ cBolicTBa cBeTa. [lonspursanus cBera. DIeKTpOMarHuTHasl IPUPO/ia CBETA.

CkopocTb cBeTa B oiHOpoHOM cpeae. Jucnepcus ceera. Cniekrpockon. UHppakpacHoe u
yIbTpaduoIeTOBOE U3TyUEHUS.

Wutepdepenus ceera. KorepeHTHbIe HCTOUHUKHU. Y CIOBUS 00pa30BaHUs MAaKCUMYMOB U MUHUMYMOB B
MHTEP(PEPEHITNOHHOMN KapTHHE.

Hudpaxius ceera. Onbit FOHra. [puniun [Noiirenca-®penens. AudpakinonHas pemerka.
Kopmyckynsipusie cBoiicTBa cBerta. [loctostnnas [Tnanka. @otosrddexr. 3akonsr pororddexra. dorToH.



VYpaBHenue DiinmreitHa i Gorodddexra.
JNlaBnenue ceera. OnbIThl JIebeneBa Mo M3MEpEHHIO JaBICHHUS CBETA.
IToctynatel Teopun oTHOcUTENBbHOCTH (IlocTynarel DitHiuTeliHA). CBSI3b MEX /1Y Maccol U SHEPTUEH.

V. ATOM U aTOMHOE PO

OmnsiThl Pesepdopaa no paccesnuto o-gactuil. [Inanerapuas Mmoaens aroma. KBaHTOBBIE IOCTY AT
bopa. Ucniyckanue u moriioneHue 3Heprun atoMoM. HenpepbIBHBIN U TMHEWYAThINA CIIEKTPHI.
CriekTpanbHbli aHAIIU3.

DKCnepuMEHTaIbHbIE METObI PETUCTPALIUU 3apsKEHHBIX YaCTULL: KaMepa Bunbscona, cuetunk [eitrepa,
y3bIPbKOBasi Kamepa, POTOIMYIHCHOHHBIN METO/.

CocraB sanpa atoma. M30Tombl. DHEprus cBsA3M aTOMHBIX sep. IloHsATHE O A1epHBIX peakuusX.
PannoaxtusHoCTs. [lepuon nonypacnana. Buasl paquoakTUBHBIX U3Jy4YE€HUN U UX CBOMCTBA. LlenHble
siepHble peakuu. TepMosiaepHas peakiusi.

buonoruueckoe aeiicTBUE paiMOAKTUBHBIX U3JIYYEHUH. 3aluTa OT pagualiu.
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