IIporpamMmMa moaAroToBKHU
K OJIMMIIMAIAM U KOHKYPCaM HIKOJbHUKOB 10 (pu3ukKe.

B cBsi3u ¢ TEM, YTO B pa3JIMYHbIX O6pa3OBaTCJ'H::HBIX YUPCKACHUAX U3YUCHUC

Kypca (pU3UKU BEAETCS MO Pa3IMYHbIM 00pa30BaTEIbHBIM [IPOrpaMMaM, €KEroIHO
BO3HUKAIOT NMPOOJIEMBI C ONPEAEICHUEM MEPEUHsI TEM, 3aJaHUS IO KOTOPHIM MOTYT
JaBaThCS y4YalMMCS Ha PAa3IMYHBIX OJIMMIIMAJAX U KOHKypcax. YacTo BO3HUKAIOT
CUTyalyH, KOI1a Ha OJIMMIIMAJE JAIOTCs 3aa4d HAa T€ TEMBbI, KOTOPbIE HEKOTOPHIE
y4eHUKH eu€é He uszydanu. s Toro, 4ro Obl YYEHMK M YYHUTEIb MOIJIH
KayeCTBEHHO MOJATOTOBUTHCS K Y4YacTHIO B OJIMMIIMAZaX W KOHKypcax, Oblia
pa3paboTaHa cieayrolas MporpaMma, ONpeeNsomias Kakue TeMbl U B Kakoe
BpEMs1 TOJKHBI U3y4aThbC.

JlanHass mnporpaMMa Oblla COCTaBJI€HA HAa OCHOBAHMHM IPOTPaMMBI

Bcepoccuiickoi oJIMMIIAa bl KOJBHUKOB 10 (DU3HUKE.

1.
2.

3.

IIpu cocTaBiieHNH NPOrpaMMBbl UCITOIb30BAINCH CIEAYIOIMINE TPUHIHUIIBL:
Onummuaapl He JOJDKHBI MEIIaTh MJIAHOMEPHOMY ydueOHOoMY mporeccy!!!
OnuMIuaapl JOJDKHBI BBIABIISITE TOJIKOBBIX JIETEH, @ HE YUSHUKOB YMYIPEHHBIX
OIIBITOM IIPEIOIaBaTEIICH.

HexenarensHo dopcupoBath npoxoxiaeHue TteM. HykHO 1aTh BO3MOXKHOCTH
3HAHUSAM XOTh HEMHOIO «YCTOATBhCSA». TeM camMblM  OJHOBPEMEHHO
o0OecrieynBaeTcs MHUHHUMAJIbHBIA  3amac  BpEeMEHHU JUIsl  BhIPABHUBAHUS
NpoiICHHOTO MaTepuana (B 3aBUCUMOCTH OT HIOAHCOB HCIOJIb3yEeMOM
YUYUTEIEM IPOTrPaMMBbl).

B cpennem, 3agaHus TOKHBI yCTPAUBATh U TEX, KTO 8bIHYMcOeH PabOTaTh 10
HOBBIM MporpaMMaM M Te€X, KTO paldoTaeT Mo cTapblM mOporpammam. B
COBPEMEHHBIX YCIIOBUSIX HEBO3MOKHO TMPEJIOKUTh MPOrpaMMy OJUMIIHA,
YCTPauBaIOUIYIO BCEX.



IIpuMepHbIE CPOKH MPOXOKIEHHUS TEM B HIKOJIbHOM Kypce (pUu3uKHu

7 kJaacce
Cpoku Tembl
BeeaeHue B pU3nKy
CeHTAbpDL W3mepenne Gusndeckux BeanduH. Enuauiel Gusndeckux BennuuH. [lena nenenus.
ITorpemHoCTh U3MEPEHUS.
OCHOBBI KHHEMATHKH
OKTABPb Mexannueckoe nuxenue. [Iyts. [lepemenienne. PaBHOMeEpHOE IBHXKEHHUE.
Cxopocts. Cpennsis ckopocTh. Pabora ¢ rpadukamu. CrioxkeHHEe CKOpOCTEH TSI Tel
JBIKYIIMXCS N1apaJuIeNIbHO.
Hos6pb OCHOBBI THHAMHUKH
WNuepuus. Bzaumopeiicteue Ten. Macca. I110THOCTS.
Aekabpb | Cuiibl B mpupoe (TSHKECTH, yIPYTrOCTH, TPEHHUN).
AnBapb | Cnoxxenue cui. PaBHonelicTByOMIAsL.
despans Mexanudeckas paboTa, MOIITHOCTb, YHEPTHS.
ITpocThle MexaHU3MBl, OJI0K, pplyar. MOMEHT CHIIBIL.
Mapr [TpaBrsi0 MOMEHTOB (sl CUJI HAMIPABJICHHBIX BJIOJIb MAPAJIJICIbHBIX TPSIMbIX )
3osioroe npaBmiio Mexanuku. KII/I.
Anpenb | JlaBreHue.
OcHoBbl TUpocTaTUKU. 3akoH [lackans. ATMocdepHoe napnenue. ['unpaBinnueckuii
Matt npecc. CooOmaromuecs cocynbl. 3akoH Apxumena. [napanue Ten.

B 031yXOIlJIaBaHHC.




8 kiacc

CpoKu

Tembl

CeHTAb6pb

OcHOBbI TEPMOAUHAMUKU

TennoBoe nuxkeHue. Temnepatypa. BHyTpeHHss sHeprus. TenaonpoBOAHOCT.
Kongekuus. M3nydenue.

OKTAbGpb

KomunuectBo TemioTel. Y nenbHast TEILIOEMKOCTD BellecTBa. Y AebHas TEIUIOTa
CrOpaHus.

ArperaTHble COCTOSIHMS BelllecTBa. [ liaBnenue u oTBepaeBanme
KPUCTAJNIMYECKUX TeJl. Y IesbHas TerioTa miasineHus. Mcenapenue. Kunenne.
VY ienbHast TEmI0Ta Napoodpa3oBaHHUs.

Hosabpb

Ob6mee ypaBuenue temnoBoro 6ananca. KI1J1 HarpeBareneii.

JeKkabpb

Brnaxxnocts Bo3myxa.

Pabota raza u napa npu pacimupenuu. J{Buratesib BHyTPEHHETO CTOPAHMUSL.
[TapoBas Typ6una. KIIJ] TerioBoro nBuraress.

AHBapb

OCHOBBI 2JI€EKTPOCTATHKH. DJIEKTPHYECKHIi TOK.

Onektpuzanus. J[Ba poaa 3apsaoB. BzaumoelicTBre 3apsiKeHHBIX TEIl.
[IpOoBOIHUKY M TUAJIEKTPUKH. DIEKTPUUECKOE MOJE. J[eTMMOCTh 3JIEKTPUUECKOTO
3apsiia. DnekTpoH. CTpoeHre aToMOB.

deBpanb

OnexTpuueckuidl TOK. ICTOUHUKH 3J1EKTPUYECKOT0 TOKA. DIEKTpUUEcKas Lenb U
€€ COCTaBHbIE YaCTH.

HeiictBue anekTpudeckoro Toka. Cuiia Toka. DJIEKTPUUYECKOE HAPsHKEHUE.

DIEKTPUUECKOE CONPOTUBIICHUE IPOBOAHUKOB. 3aKkoH OMa JUIsl y4acTKa LIEHu.
VY nenabHOE CONPOTUBIICHUE.

MapTt

[TocnenoBarenbHOE M MapajlieIbHOE COETMHEHUE MMPOBOJHUKOB. PacueT mpocThix
reneil moCTOSIHHOI'O TOKA.

PaGora u MOIITHOCTB 3JICKTPUUYCCKOTO TOKA. 3aKkoH I[)KoyJ]}I — Jlenna.

Anpenb

OCHOBBI MATHETU3MA

MarautHoe T10oje. MarHuTHOE IIoJIe mpsaMoOro TOKa. MarauTHbsle JTHHUU
MarHMuTHOrO II0jid. MarHuTHoe moie KaTymikpu C TOKOM. SHCKTpOMaFHI/ITH.
ITocTostHEBIE MarHUTHI. MarHuTHOE II0JIE MOCTOSHHBIX MarHuTOB. MarHuTHOE
rojie 3eMiIu. I[CﬁCTBPIC MAarauMTHOTIO ITOJIAA Ha IPOBOJHUK C TOKOM.

Mam

OCHOBBI reOMeTPUYECKO ONITUKH

Uctounuku cBera. Pacnpoctpanenue cBera. Tenb u momyteHb. Kamepa —
00ckypa. OTpaxkeHue cBeTa. 3aKoHbI OTpakeHus ceTa. [limockoe 3epkaio.

ITpenomiienue csera. JIunssl. IlocTpoenus B nuH3ax. OnTudeckas cuiaa JUH3BIL.
N3o6paxenue, napaemoe iaunH3oi. Gotoannapar. ['na3 u 3penue. banzopykocts u
JAJIbHO30PKOCTh. OUKH.




9 kJjacc

Cpoku Tembl
KuHemaTtunka matepuanbHOM TOYKU
BeegeHve B mexaHuky. Knaccudeckas MexaHvka HbloTOHa 1 rpaHuLbl ee NpUMEHMMOCTN.
MaTtepuanbHasa Todka. Tpaektopus. KoopamHaTel. Cuctema otcdeTa. PasnuuHble
crnocobbl onucaHua aswxkeHusa. [lMyTb M nepemelleHne. BekTopHble W ckanspHble

CeHTABPb | BENUYMHBI. Mpoekunn nepemeLLeHns.
PaBHOMepHOEe npsiMonuHenHoe aswkeHne. CkopocTb. padurkn 3aBUCUMOCTM CKOPOCTH,
KOOpAMHAThI, MyTU OT BPEMEHU NMPU PABHOMEPHOM NPSAMOJIMHEVHOM OBVDKEHUN.
CpefHsast CKopoCTb MpU HePaBHOMEPHOM NMPSAMOSIMHENHOM ABVXeHUW. [pumeps!
HaxoXOeHus cpeHen CKopoCcTu ABWKeHUs. MrHOBEHHas CKOpPOCTb.
YckopeHue. 3aBUCMMOCTb CKOPOCTM OT BPEMEHMW NPY ABUXKEHWUUN C MOCTOSHHBLIM
yckopeHuneM. [NpsiMonmMHeHoe ABMKEHNE C NOCTOSIHHBIM YCKOPEHMEM. 3aBMCMMOCTb
KoopauHaT OT BPpEMEHMW NpY NPSIMONTMHENHOM ABWXEHUWN C MOCTOSAHHBIM YCKOPEHNEM.
Mpadvkun 3aBUCUMOCTY MOAYMS U MPOEKLMN CKOPOCTU N YCKOPEHMS OT BPEMEHU MpK
OBWKEHWMW C NMOCTOSHHBIM YCKOpeHueM. ['padmkn 3aBUCUMOCTM KOOPAMHAT, NPOeKLni

OkTAGpL | MEPEMELLeHNA 1 NPONAEHHOro NyTW OT BPEMEHMW NPY ABWXEHUUN C MOCTOSAHHBIM
yckopeHueM. [Npumepsbl pelleHns 3aga.
CeobogHoe nageHue. [BuwxkeHne Tena, 6poLLIeHHOro nog yrrom K ropusoHTy. Mpumepsi
pelueHus 3agau.
OTHOCUTENBHOCTL ABWXKEeHMS. OnMcaHne ABUXKEHMS B pa3nNMyHbIX CUCTEMaxX oTcyeTa.
lMpeobpasoBaHusa Manunes n nx cneacteus. MNprumepbl pelleHns 3agau.
PaBHOMepHOE ABUXEHUE TOUKM MO OKPY>KHOCTU. Nepuoa 1 yactoTa. YrnoBasi CKOpOCTb.
LleHTpocTpemuTensHoe yckoperue. Mpumepbl pelleHns 3agav.

HoAabpb | 3akoHbI AMHaMMKM
Bsanmopenctaune mexay Tenamn. Cuna - mepa B3aumoaencTaus. [NepBbii 3aKoH
HbtoToHa. NHepuunanbHble cucteMbl oTcyeTa. Macca - Mepa MHEepPTHOCTH Ten.

[Jekabpb | LieHTp macc. BektopHoe cnoxeHue cun. BTopoit 3akoH HbtoToHa. TpeTuit 3akoH
HbtoToHa. Nprmepbl npuMeHeHns 3aKoHOB HbloToHa.
Tunel cun. MpaBUTaLMOHHbIE CUIbl. 3aKOH BCEMUPHOro TAroteHus. NpumeHeHne 3akoHa
BCEMWPHOTO TAFOTEHUS A11S pacyeTa KpyroBbix opout. Cuna Tskectn. 3aBUCUMOCTb
yCKOpeHMsa cBODOAHOrO NageHus ot BeicOoThl. LieHTp TsbkecTu. OnpenenexHve nonoxeHust

AHBapb LeHTpa TshkecTu Tena. MNMpumepsl pellieHnst 3agad.
Cwvnbl TpeHus. MNpupoga v Buabl cun TpeHusl. 3aKoH Cyxoro TpeHus. [BkeHne nog
OENCTBMEM CUIbl TPEHUS CKONbXEHUS. [ BUXKEHNE NOA AENCTBUEM HECKONBbKUX CUIT.
[Mpumepbl pelleHns 3agau.
[BwmxeHne cuctembl Ten. MNpumepbl peLleHns 3agau.
OnekTpomarHuTHble cunbl. Cunel ynpyroctu. Bec Tena. IameHeHne Beca Tena npu
OBUXeEHUM ¢ yckopeHneM. HesecomocTb U neperpy3ku. decdopmaunm tena. NpuymHel
aedopmaumii. Bugsl gedpopmauun. dnarpamma pactskeHus. 3akoH N'yka. 3aBMcMMocTb
KoachduumeHTa ynpyroctu ot poga BellecTsa 1 pa3amepoB obpasua. MexaHndeckue
cBoWcTBa TBepAblx Ten. MNMpumepsl pelleHns 3agad.

deBpanb
HeunHepumanbHble cuctembl otcyeTa. Cunbl MHEPLUUKN NPU ABMXKXEHUN C NOCTOSHHBIM
YCKOPEHNEM.
[OunHamuka ABMXKEHUS MaTepmnanbHON TOYKU MO OKPYXHOCTU. LieHTpocTpemMuTensHas
cvna. MNMpuMepsbl LeHTPOCTPEMUTENBHBIX cuIl. Bpawatowmecs cnctemel otcyeTa.
LleHTpobexHasi cuna uHepuuun.
3aKkoHbl COXpaHEeHNA B MEXaHUKe

MapT Mmnynbca Tena. O6o6LweHHas hopmynmpoBKa BTOPOro 3akoHa HetotoHa. Mimnynbc

cucTeMbl Ten. 3akoH coxpaHeHus nvnynbca. PeakTnBHoe aBmxkeHune. PeakTuBHas cuna.
[Mpumepbl peLleHns 3agau.




MexaHudyeckast paboTta. CpegHsast U MrHOBEHHas MOLHOCTb. KnHeTnyeckast aHeprusa n ee
nameHeHue. lNoTeHunaneHas aHeprusi Tena B nore cunbl TskecTu. MNoTeHumnanbHas
3HEpPrnsi rpaBUTaLMOHHOIO B3aumoaencTeus. lNepBasi u BTopasi KOCMUYECKNE CKOPOCTMU.
MoTeHuunanbHasa aHeprna ynpyro gedopmmpoBaHHOro tTena. KoHcepsaTuBHbIE CUSTBI.
CBsA3b Mexay paboTon KOHCEpPBATMBHbBIX CUM U U3MEHEHNEM MOTEHLMANBHON 3HEPTUN.
Cwuna TpeHus - NnpuMep HeKOHCepBaTUBHOM cunbl. PaboTta cun TpeHus. 3akoH
COXpaHEeHWs 3HEPrMn B MexaHuke. IameHeHne aHeprum cuctemsl Nog OeNCTBUEM
BHeLHMX cun. "3onotoe npasuno" mexaHukun. KM mexaHnamos. MNMpumepsbl pelleHns
3agav.

Ynpyroe v Heynpyroe CTonkHOBeHWe Ten. PacyeT ckopocTeit Ten nocre aGconoTHOro
ynpyroro coyaapeHus. COBMECTHOE NMpUMEHEHNEe 3aKOHOB COXPaHEHWS SHEPTUA U
umnynbsca. Mpumepsl peLieHns 3aaa.

Anpenb

CrtaTtuka

PaBHoBecue. Ycnosus pasHoBecusi. MoMeHT cunbl. Touka npunoxeHus cunbl. MNepeHoc
TOYKM MPUNOXEHUS B CNyyae pacnpeaeneHHoun cunbl. [Npumepsl onpeaeneHns Touek
NPUNOXEHNs cun.

Buabl paBHoBecus: ycTonumBoe, HeycTonumeoe, 6espasnuyHoe. MMHMManNbLHOCTb
NoTEeHUManbHOW 3HEePrnm Npu yCTondYnBoM paBHoBecuun. [NprmMepsbl pelleHns 3agay.

AneMeHTbI rmagpocrtaTuku U rugpoavHaMuku

[laBneHune B XnOKocTaAxX u rasax. 3akoH Nackans. MapocrtaTnyeckoe AaBreHme.
Coobuwatowmecs cocyapl. Mvapoctatnyeckmnin napagokc. 3akoH Apxumega. Npumepsl
pelueHus 3agau.

JlamunHapHoe n TypOyneHTHOE TeYeHMe XNOKOCTU. JInHnM Toka. YpaBHeHMe
HepaspbIBHOCTU. [laBneHne B OBMXKYLLUXCS XUAOKOCTAX U rasax. YpaBHeHue bepHynnu.
Cnepcteusa n3 ypasHeHus bepHynnu.

Cunbl CONPOTMBIIEHUS NMPU ABWKEHWUM TBEPAbIX TES B XXUAKOCTSAX U razax. 3aBUCHMOCTb
CUI1 BA3KOTO TPEHUS 1 NTOBOBOrO CONPOTMBIIEHUSI OT CKOPOCTH, (DOPMbI 1 Pa3MepPOB
ABwxyLerocs Tena. [Mpymepsbl pelleHns 3agay.

MexaHun4eckue KonebaHus U BONHbI

Konebanus. Npumepsbl konebartenbHbix cuctem. Knaccudmkauns konebanui. Mepuog,
yacTtoTa, amnnutyaa konebaHun. dopmynsl nepmuoaa konebaHun maTeMaTU4ECKOro u
NPY>XMHHOTO MaATHUKOB. [peBpaLLeHns aHeprum npu konebartensHOM ABMKEHUN.
BbIHyxOeHHble konebaHusa. Pe3oHaHc. ABTokonebaHus. ABTokonebaTternbHble CUCTEMBI.
MpuMepbl pelleHns 3agay.

PacnpocTpaHeHune konebanuin. BonHbl. [NpogonbHbie U nonepeyHbie BOMHbI. AnnHa
BOMHbI. CBSI3b AMVHbI BOJHbI CO CKOPOCTLIO ee pacnpocTpaHeHus. OTpaxeHne u
NPenoMeHNe BOJIH. 3BYKOBbIE BOJSIHbI. [POMKOCTb U BbICOTa 3BYKa. OX0ONoKauus.
YnbTpa3BYK U ero NpMMEHEHNS.




10 kaacce

Cpoku

Tembl

CeHTab6pb

OCHOBbI MOJIEKYNAPHO-KUHETUYECKON TEOPUN

OcHoBHble nonoxeHus MKT 1 nx onelITHoe o6ocHoBaHWe. BpoyHOBCKOE ABWKEHNE.
Ondpdysms. Cunbl MEXMONEKYNSIPHOTO B3aMMOAENCTBUS.

Macca, pa3mepbl 1 KONMYECTBO MOMeKyn. ATOMHasa eamHuua maccel. OTHocUTENbHAsA
Macca. OueHka pasmepoB morekyn. KonnyecTteo BewecTtsa. lNoctosHHas ABoragpo.
MonsipHas macca.

OnbITbl NO 3MEPEHNIO CKOPOCTEN TEMNOBOrO ABMXEHUSA Morekyrn. [oHsaTre o
pacnpegeneHun monekyn no ckopoctam. CpegHee 3Ha4YeHUE BENNYUHBI.

NcTopua passuTusa NoHATUA TemnepaTypbl. CNocobbl M3MepeHust TeMnepaTypbl.
TemnepaTypHble Wkanbl. AGconoTHas TemnepaTypa. TemnepaTtypa kak Mepa cpeaHei
KMHEeTUYECKON SHEPIM TEMSTOBOro ABWXEHUSI MOJEKYII.

MOHEKynFIpHO-KMHeTM‘IeCKaﬂ Teopusa ngeanbHOro rasa

Mopenb naeaneHoro rasa. flaBneHve naeanbHOro rasa Ha CTeHKku cocyaa. Beisoa
OCHOBHOrO ypaBHeHus MKT ngeansHoro rasa. YpaBHeHWe COCTOSIHUA UaeanbHOro rasa.
[Mpumepbl peLleHns 3adau.

3aBUCUMOCTb NNOTHOCTU ra30B OT AaBIEeHNst U TeMnepatypbl. [logbeMHas cuna B
rasoobpasHon cpege. [Npumepbl pelleHnst 3agau.

lMoHATHe o paBHOBECHBIX Npoueccax. M3onpouecckl. 3akoHbl bonns-MapuotTa, Nein-
JTioccaka v Wapns. Mpumepsl n3onpoueccos. ['padukm nsonpoueccos. 3akoH ABoragpo.
"a3oBble cmecu. 3akoH JanbToHa. [pumepsl pellenns 3agad.

OKTABPbL

MexaHun4yeckmMe CBOUCTBA TBepAbiX Tenl. Tennosoe pacwinpeHue

MexaHun4yeckume cBoncTBa TBepabIX Ten. Bugsl gedpopmauuin. OTHoCUTENbHOE
yanuHeHne. MexaHunyeckoe HanpshkeHne. Mogynbe FOHra. CxxnmaemocTb BellecTBa.

TennoBoe nuHeliHoe paclmpeHue. Tennosoe o6 beEMHOEe pacluMpeHne. YueT u
1cnosb3oBaHWe TENNOBOro paclunperust. MprMepsbl pelleHns 3agay.

CTpoeHue TBepAbIx Ten. B3aumHble npeBpaLeHusi TBEPAbIX TeNn U XUAKOCTen

Kpuctannuyeckune tena. Kpucrannuueckas pewetka. CBonctea kpuctansnos. Tunbl
KpUCTannmyeckmnx peleTok. [NnoTHOCTb ynakoBkU. ATOMHBIN U MOHHBIN paguycbl. Buabl
XUMUYECKNX CBA3EN MeXAY aneMeHTaMmn Kpuctannmieckon pewetkn. MoHo- n
nonukpuctannsl. Moandukauumn KpucTannmueckmx CTpyktyp. Nsomopcpusm. AMopdHble
Tena. YKvgkue kpuctanmei.

Hosbpb

B3auMHble NpeBpalLeHUs XUOKOCTEN U ra3oB

WcnapeHnue. [InHammyeckoe paBHoBecHe B cUcTeMe "KUAKOCTb-nap". HacbIWeHHbIN 1
HeHachbILWEeHHbIN Nap. Todka pocbl. OTHOCUTENBHAS BIIAXXHOCTb Y €€ U3MEPEHHME.
[Mpumepbl pelleHns 3agau.

KuneHune xuakocten. Temnepatypa kuneHusi. 3aBMCMMOCTb TeMnepaTypbl KUNeHns oT
nasneHus. Kputuyeckasa Temnepatypa. Kputuyeckoe coctosHme. M3otepma "XnakocTb-
nap". lnarpamma cocTosiHUi BellecTBa. TponHasi Touka. AHOMarbHbIE CBOMCTBA BOAbI.

3aKkoHbl TEpMOAUHAMUKHU

3aKoH coxpaHeHus aHepruun. BHyTpeHHss aHeprus. Cnocobbl n3MeHeHnsi BHYTPEeHHEN
aHeprnn. PaboTta 1 konm4ecTBo TennoThl. [NepBoe Hayano TepmMoavHaMuUKK.

BHyTpeHHsIs aHeprusi ngearnbHoro rasa. PaboTta Npu paclUMpPeHn 1 cxaTum.
TennoemKkocTb rasa npu NOCTOSIHHOM OGbEME U MOCTOSIHHOM AaBneHun. AgnabaTtHbIi
npouecc. MNpumeHeHWe NepBOro Havana TepMOAVHAMUKA K MPOLLECCAM U3MEHEHMS
COCTOSIHUS MaeanbHoro rasa. MNpumepsbl pelleHns 3agav.

OHepreTnyeckue npespaLleHUsa NPy UcnapeHumn 1 KoHAeHcauuu, nnaBneHnm n
KpucTtannuaauun. Tennota napoobpasoBaHus. TennoTa nnaenexus. Mpumepsl pelleHus
3agau..

Lunknuyeckue npoueccol. KMA unkna. Mcnonb3oBaHne LUMKNNYECKUX NPOLIECCOB B
TexHuke. Tennoeble apuratenun. dusnyeckme NpUHUMMNbLI paboTbl TENNOBbLIX MaLLWH.
TennoBoun Hacoc. XonoaunbHasa MalumHa. MoeanbHaa Tennosas mawunHa. K
naeanbHOro TensioBoro aAsuratens. Bropoe Havano tepmognHamuki. MNprumepsl
pelueHus 3agau.




JeKkabpb

HOBepxuocmoe HaTAXeHue B XNOKOCTAX

lMoBepxHOCTHOE HaTspkeHne. MonekynsapHas KapTuHa NOBEPXHOCTHOrO Cros.
lMoBepxHoCTHasA aHeprusa. Cuna NoBEPXHOCTHOro HaTaXXeHus. [JaBneHune noa
WCKPUBIEHHON NOBEPXHOCTbI. CMaynBaHne n HecmadmeaHue. Kpaesown yron.
KanunnsapHble asneHus. MNprmepsbl pelleHns 3agau.

AneKkTpocTaTuka

OnekTpunyeckui 3apsg. Onektpusaums Ten. 3akoH KynoHa. NprmMepsl pelueHus 3agay.

OnekTpuyeckoe none. HanpsXkeHHOCTb anekTpuyeckoro nons. MNpuHuMn cynepnosmumm
nonen. JInHMM HanpPsXKEHHOCTM aNekTpuYeckoro norns. NMoTok BEKTOpa HanpPsXXEHHOCTMY.
Teopema Maycca. NpumeHeHne Teopemsl aycca anga pacyeTa nonen. [None 3apsxeHHON
NNocKoCTU, capepbl 1 Wapa. MNMpumepbl pelleHns 3agau.

MoTeHUManNbHOCTL anekTpocTaTuieckoro nons. MNMoTteHuManbHas aHeprus 3apsaa B
3MeKTpMYeckoM norie. SHeprusa B3anMoOencTBIUA ToYeYHbIX 3apsaoB. MNoTeHuman
3MEeKTPUYECKOro Moss U pa3HoCTb NoTeHuMarnos. PaGoTa no nepemMelleHuio 3apsiaa B
anekTpuyeckoMm nore. CBs3b MeXay HanNpPsKEHHOCTbIO MOSS U Pa3HOCTbIO NMOTEHUMArOB.
OKBUMOTEHLMANbHbIE NOBEPXHOCTU. MNprMepbl pelueHns 3agav.

[MpOBOAHUKM B 3NEKTPOCTaTMYECKOM None. [UaneKkTpukn B aNieKTpocTaTMyeckom nore.
Monapusaums AnManekTpukoB. [luanekTpuyeckas NpoHuLaemocTb. [pumMepbl pelleHmns
3agav.

OnekTpuyeckasi eMKocTb. KoHaeHcaTopbl. EMKOCTb koHOEeHcaTopa. QHeprus
3apsikeHHbIX KOHAEHCATOPOB U NPOBOAHUKOB. CoeanHeHe koHaeHcaTopoB. Mprmepbl
pelueHus 3agau.

deBpanb

MoCTOSIHHbIN 3NEKTPUYECKUN TOK

SHEKTpM‘-IeCKVIVI Tok. Cvna Toka. YcrnoBusi BO3HUKHOBEHUS U nogaepXxaHud
ANEKTPUYECKOro ToKa. MICTOYHUKM TOKa. 3J'IeKTpOﬂ,BI/I)KyLL|,aFI cuna. XmMmu4deckue
WMCTOYHMKM TOKa. [anbBaHNYECKNE SNEKMEHTHI. AKKyMyﬂFITOpr.

3akoH Oma ans yvacTtka uenu. HanpsikeHne. QnekTpnyeckoe ConpoTUBIIEHUNE.
MocnepoBaTtenbHoe M naparnsenbHoe coeauHeHNe NPOBOAHUKOB B 3M1EKTPUYECKON Lienu.
3akoH Oma gns nonHon uenun. CoegmMHeHne NCTOYHNKOB TOKA.

PaboTa n mowHOCTb ToKa. [lepenava anekTposHeprum Ha pacctosiHne. MOLHOCTb,
notpebnsaemas ot uctoyHuka Toka. K ncroyHuka toka. 3asncumoctsb KM u
noTpebnaemMon MOLLHOCTU OT Harpy3ku.

PacueT cnoxHbix anekTpudecknx Lenen. MNMpasuna Kupxroda. Mpumepsbl peLueHns
3agau.

MapTt

ANeKTpPUYeCKMN TOK B pasfInYHbIX cpegax

SJ'IeKTpI/I‘-IeCKI/Iﬁ TOK B MeTannax. 3aBuMcnMmMocCTb AIIEKTPUYECKOro conpoTmnBIieHuA
MeTanindeCknx NnpoBoOAHMKOB OT TeMNepaTypbl. MexaHnam npoBogMMOCTH MeTasoB.

OneKTpnyeckuii Tok B razax. CaMoCTOSITENbHbLIN M HECAMOCTOSATENbHbIV pa3psiabl.
Pa3nnyHble TUMbl CAMOCTOSITENBHOIO paspsiga U UX TEXHUYECKUEe NMPUMEHEHUS.

OneKTpryeckuii TOK B pacTBOpax U pacrnsiaBax afekTposiToB. QnekTponmTnyeckas
avccoumnaumns. SNekTponua. 3akoH anekTponuaa. TexHudeckme npMmeHeHuns
anekTponusa. MprMepsbl pelleHns 3agad.

OneKTpryeckuii Tok B Bakyyme. TepMOaneKTpoHHas amuccust. [IByxanekTpoaHas namna -
avoa. JlamnoBbiv Tprod. OneKTpoHHO-NyYeBas Tpyoka.

OneKTpuryeckuii Tok B nonynpoBogHukax. MexaHuam nposogumocT. MpumecHas
NPOBOAMMOCTb. [JOHOPHbLIE U aKLENTOPHbIE NpUMecK. p-n nepexod. MonynpoBoAHUKOBbIE
3MEeMEHTbI: Anoabl, TPAaH3UCTOPbI, TEPMOPE3NCTOPLI, (hOTOpPE3UCTOpbLI, hoToamnoabl,
CBETOAMOAbI.

CBepxnpoBoanMOoCTb.

CpaBHMTeﬂbHaﬂ XapaKTepUCTUKa NnpoBOoAMMOCTU pa3sinyHbIX Ccpea.

Anpenb

MarHuTHoe norsfe TOKOB

MarHuTHoe B3ammogencTeme. MarHutHoe nomne TokoB. C1noBble MMHUM MAarHUTHOrO
nons. Bekrop marHuTHOM nHaykummn. 3akoH bruo-Casapa-Jlannaca. MarHuTHoe none
KPYroBoro BuTtka, NPSMoro AfIMHHOro NpoBOAHUKA.

3akoH Amnepa. EguHuua namepenna cunbl Toka. Bpalyarowmn MoOMeHT, 4ENCTBY LA
Ha pamMKy C TOKOM B MarHUTHOM none. OnekTpouameputensHble npubopsl. Cuna
JlopeHua. [iBuxeHune 3apsifa B MarHUTHOM none. Limknuyeckuii yckoputenbs. Macc-
cnektporpad. NMprumepsbl pelleHns 3agau.




AneKkTpomMarHMTHas UHAYKUUS

ABneHue anekTpomarHUTHOM UHAYKUMK. Mpasuno JleHua. MarHUTHbIN NOTOK. 3akoH
3NEKTPOMAarHUTHON MHAYKLMU.

BMxpeBoe none. MHAYKLI,VIOHHbIe TOKM B MaCCMBHbIX NMPOBOAHUKaX. Ces3sb Mexay
nepeMeHHbIM 3NTEKTPNYECKUM N NepeMEeHHbIM MarHUTHbIMN NONAMMW. SJ'IEKTpOMarHVITHoe
none.

Ma

O[C vHAYKUMKN B OBMXKYLLIMXCA NPOBOAHUKaX. MNpUHUMN OEACTBMSA MaLLUVH NOCTOSAHHOMO
TOKA.

CamounHaykumsi. IHOyKTMBHOCTb. QHEeprusi MarHUTHOrO Mosisi Toka. Mpumepsbl pelleHns
3agav.

MarHuTHble CBOMCTBA BellecTBa

Tpu knacca MarHUTHbIX BelllecTB. MarHMTHas npoHuuaemoctb. OGbAcHeHUe ava- u
napamarHetuama. PeppomMarHeTVKu: CBOWCTBA, Npupoaa, NpUMeHeHue.
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Cpoku

Tembl

OKTAbpb

MexaHu4yeckue KkonebaHus

Knaccudpumkaums konebaruii. Npumepbl konedaTtenbHbIX CUCTEM. XapaKTepUCTUKM
konebaHwi: amnnnTyda, nepvog, 4acrtoTa.

YpaBHEHWE ABMXEHUS rpy3a, MOABELLIEHHOIO Ha NpyXunHe. FapMoHu4veckme konebaHus.
CKOpOCTb U YCKOPEHWNE MPU rapMOHUYECKMX KorebaHusaX. YpaBHEHUE OBUKEHWNSI
MaTeMaTU4ecKoro MasiTHuKa. lNpeBpalleHnst SHepPrMm Npu rapMoOHNYECKUX KonebaHumsix.
®dasa konebanunn. OnpeaeneHne amnnnTyabl U Ha4anbHOM dasbl U3 HaYanbHbIX YCIOBUWNA.
[Mpumepsbl pelleHns 3agad.

HaxoxaeHve nepruopa konebaHui Yepes napameTpbl konebatenbHbiX cuctem. MNpumepsi
peLleHns 3agad.

3atyxatowme konebaHus. BoiHyxaeHHble konebaHusl. PesoHaHc. ABTokoneGaHus.
Mpumepbl aBTOKoNebaTenbHbLIX CUCTEM.

CnoxeHue rapMoHUYeckux konebanmin. MeToa BEKTOPHbIX Anarpamm. Mpumepsbl pelleHns
3agav.

Hosbpb

AnekTpuyeckue Kone6aHuA

Mpouecchl, Npocxoasiume B aNeKTPOMarHUTHOM KonebaTenbHoM KoHType. dopmyna
TomcoHa. MpeBpalleHus 3Heprumn Npu cBoboaHbIX ANEKTPOMAarHUTHbIX KoneGaHusx.
MpuMepbl peLlieHVs 3aday.

MepeMeHHbI aNeKTPUYEecKuii ToK. AKTUBHOE CONPOTUBIEHME B LIeN NepeMeHHOro Toka.
[encTByloLMe 3HaYeHUsI CUMbl TOKa U HaNpskeHWsl. MIHOYKTUBHOCTb M €MKOCTb B Lienu
nepemeHHoro Toka. 3akoH OMa Ans y4acTka Lenu nepeMeHHoro Toka.
MocnenoBaTtenbHoOe coequHEHNe areMeHTOB B LieNW NepeMeHHoro Toka. PacueT uenei
Mpyv NOMOLLY BEKTOPHbIX AnarpamMmm. MoLIHOCTb B Lienu NepeMeHHOoro Toka. Pe3oHaHc B
aMneKTpoMarHUTHOM KonebaTtenbHoM KoHType. [eHepaTop Ha aBTokonebaHusix. Mpumepsl
pelleHns 3agad.

NMpousBoacTBO, Nepedava, pacnpegeneHne M UCNosib3oBaHUe ANEKTPOIHEPrumn

MpevmyLLecTBa NepemeHHoro Toka. MpuHUMN aeicTBus reHepatopa nepeMeHHoro
ToKa.lpoM3BOACTBO ¥ UCMONbL30BaHUE 3NEKTPO3HEPrun. MoTepr 3NeKTPo3HEPTN Npu
nepenayv Ha paccTosiHue. YCTPOMCTBO, NPUHLMN OEWCTBUS U PEXUMbI PaboTbl
TpaHcdopmatopa. [MpumMepsl pelleHns 3agay.

TpexdasHbin Tok. CoeanHeHne 0OGMOTOK reHepaTopa TpexdasHoro Toka. CoeamHeHve
notpedutenen aHepruun. Bpaluatoueecsi MarHuTHoe nomne. ACUHXPOHHbIN
aNneKTpoaBUraTenb.

[eKkabpb

MexaHu4eckue BOJIHbI. 3BYK

BonHoBble siBneHus. MNpogonbHbie n nonepeyHbie BOsHbl. [nnHa BonHbl. CKOPOCTb
pacnpocTpaHeHus BOMHbl. beryuive n ctogume BonHbl. YpaBHeHue BOMHbL. BonHbl B
cpege.

3BYyKOBble BOSHbl. XapakTepUCTUKN 3BYKa: POMKOCTb, BbICOTa, TeMOp. AKyCTUYeCKuni
pe3oHaHc. NanyyeHune 3Byka. MHdpasByK 1 ynbTpasByk.

OTtpaxeHue n npenomnenune BorH. MHTepdepeHuuns BonH. dudpakums BosrH. Mpumepbl
pelueHna 3agad.

ONEeKTPOMarHMTHbIE€ BOJHbI

OneKTpomarHMTHoe nosne. ANekTpoMarHuTHas BosnHa. ManyyeHne anekTpoMarHUTHbIX
BonH. OnbiTbl Mlepua. Knaccuueckas Teopust U3ny4eHns. QHeprusi aNeKTPOMarHUTHOM
BoJHbl. M306peTeHne pagmo. MpuHumnbl pagnocesasun. PacnpocTpaHeHve pagvoBoSiH.

Mogynsumsa n geTektMpoBaHue konebaHun. Bugbl mogynsumm. YCTpONCTBO 1 MPUHLUMN
OEencTBUs NpocTenLwero paguonpuemnnka. Pagmnonokauus. TenesngeHne. CoBpeMeHHbIE
cpegcTea cBs3u. [Mpumepbl pelleHns 3agau.

leomeTpuyeckasa onTuka

MpeameT reomeTpuyeckor onTuk1. CBeTOBbIE NyYn. 3aKOH NPSIMONMHERHOTO
pacnpocTpaHenns ceeta. MpuHumn depmMa 1 3aKOHbI FEOMETPUHECKON OMTUKM.

3epkanbHoe 1 paccesHHOe oTpaxeHue. [nockoe 3epkano. N3obpaxeHne B NOCKOM
3epkane. MNpumepsbl peLleHns 3agau.

Cdpepnyeckoe 3epkano. MocTpoeHre 1 XxapakTepuUcTKn M3obpakeHun B chepnyeckom




3epkane.

IMpenomneHune ceeta. Nokasatens npenomneHna. Pedpakuus. NonHoe oTpaxeHue.

MpenomneHve cBeTa B NrockonapansenbHon NnacTuHKe 1 TpeyronbHon npuame.
MpuMepbl peLleHns 3agay.

MpenomneHune Ha cpepuryeckon noBepxHocTU. JInHaa. Cobupatolume 1 paccemBaroLmne
NuUH3bl. TOHKaa NUH3a. Xoa nyden B TOHKOW NH3e. Pokyc NMH3bl. PokanbHas NNoCcKOCTb.
POoKyCHOE paccTosiHME M ONTUYEecKas cuna nNuH3bl. [naBHas onTnyeckas ocb SIMH3bI.
MocTpoeHne nsobpaxkeHnii B TOHKOM NMH3e. XapaKTepucTuku nsobpaxeHuin. dopmyna
TOHKOM NNH3bI. [Mprmepsbl pelleHns 3agau.

doTtomeTpus. MoTok nsnyyeHuss. CBeToBO NOTOK. TOYEYHbIE N NPOTSAKEHHBIE UCTOUYHUKMU.
Cuna ceeta. OcBelleHHOCTb. ApkocTb. 3akoH ocBeLleHHOCTU. Mpumepbl pelleHus 3aaaq.

OcBelleHHOCTb M300paXkeHusl, co3aaBaeMoro nMH3on. Hepoctatku nuH3. CUcTeMbl NUHS.
Xop nyyewn Yyepes cuctemy NuH3. MIsobpakeHus, co3gaBaemMble CUCTEMOW FTMH3.
doTtoannapar. [poekumoHHbIM annapart. [na3. CTpoeHne 1 CBONCTBA rnasa.
Akkomopauus. JedekTtbl 3peHnsi. Oukn. MNpumepsbl pelleHnsa 3aga.

OnTnyeckme npmbopsl, BoopyxatLme rnas. Jlyna. Mukpockon. 3putenbHble Tpybbi:
Tpyb6a Kennepa u Tpyba Nanunes. Teneckonbl: pedpakTopbl U pechnektopsl. Mpumepsl
pelleHns 3agau.

AHBapb
CBeTOBbI€ BOJHbI
CkopocTb cBeTa. ACTpOHOMMUYECKME U nabopaTopHble METOAbI U3MEPEHNSI CKOPOCTU
ceeTa. [lucnepcus ceeta.
UHTepdepeHuns ceeTa. KorepeHTHOCTb. YCnoBus MakCMmMyMoOB U MUHUMYMOB
nHTepdepeHUNoHHOM kapTuHbl. OcyllecTBneHne nHTepdepeHumun. OnbIT KOHra.
Bunpuama ®peHens. Konbua HetoToHa.MHTepdepeHUUs B TOHKNX NSIEHKaX.
MpocBeTneHune ontuku. Npumepsbl pelleHns 3agay.
Ondpakumsa ceeta. Audpakunsa PpeHens. 3oHHaa nnacTuHka. Qudpakums Ha Kpyrnom
OTBEPCTUM U Ha KPYIIIOM 3KpaHe.
Oundpakuyma GpayHrodepa. JudpakumoHHas pelleTtka. Popmyna agudpakLMOHHON
peLleTku.
Paspeluatowas cnocobHOCTb oNTUYECKMX NpnbopoB. MNprumMepbl pelieHus 3agay.
[MonepeyvHOCTL CBETOBLIX BOSH. [onsipu3auuns ceeTa.
U3ny4yeHue u cnekTpbl
Buabl nanydeHuin. ictouHmkm ceeta. Cnektpbl. CnekTpanbHble annapaTtbl. Buabi
cnekTpoB. CnekTpanbHbIi aHanus.
LLkana anekTpomMarHMTHbIX U3NYy4YeHWUN.
OCHOBbI TEOPUU OTHOCUTENIBHOCTHU
OkcnepyMeHTanbHble OCHOBaHWS crneunanbHOW TeopuMn OTHOCUTENbHOCTU. OnbIT
despanb | MankenbcoHa.
MocTtynaTbl cneuynansHOW Teopum oTHOCUMTENbHOCU. OTHOCMTENBHOCTD
opHoBpemeHHocTU. NpeobpasoBaHus JlopeHua. OTHOCMTENBHOCTE MacLITaboB K
BPEMEHHbIX MHTEPBAroB. PenaTMBMCTCKNIA 3aKOH CITOXXEHUS ckopocTen. [Npumepsl
pelleHus 3agad.
PenstuBncTckasa aMHamuka. 3aBUCMMOCTb MacChl OT CKOPOCTU. PenaTnBucTckuii
nmnynec. CBA3b Macchl ¢ 3Hepruen. Popmyna QrHWTeNnHa. OHeprusi nokos. CBA3b Mexay
PENSITUBMCTKMM MMMYNbCOM U 3Hepruen. Npumepsbl pelleHns 3aau.
CBeToBble KBaHThbI. [leMcTBUA cBeTa
3apoxgeHve KBaHTOBOM Teopuun. Tennosoe nanyyeHme. PotoaddpekT. MnnoTtesa
MnaHka.Teopus oToadpdekTa. YpaBHeHNe rHIWITENHA. [puMmepbl pelleHnst 3agad.
POTOHBI. AHEeprusa n umnynsc poToHoB. AddekT KomnToHa. [dericTBus ceeta. [JaBneHue
cBeTa. XumMm4yeckoe genctene ceeta. KopnycKkynsipHble n BOSTHOBbIE CBOMNCTBA CBETA.
Mapt [Mpumepsbl pelleHns 3agad.

®dusmka atoma

CtpoeHune atoma. Mogenb TomcoHa. OnbiTel Pesepdopaa. NnaHetapHasa mogernb
CTPOEHWNs atoma

Moctynatbl Bopa. Mogens atoma Bogopoaa no bopy. O6bacHeHWe cnekTpanbHbIX
3akoHomepHocTen. OnbiTbl ®paHka u Nepua. TpyaHocTn Teopumn bopa. KesaHToBas
MeXaHuKa.




KopnyckynspHo-BonHoBomn gyanuam. BonHel ge bponns. Qudpakuns anekTpoHOB.
CooTHolleHre HeonegeneHHOCTeN.

MHoroanekTpoHHble atomel. [epunoanyeckas cuctema anemeHtoB [./.MeHgeneesa.
Ob6bsCHEHNE NepUOAMNYECKOrO 3aKOHa Ha OCHOBE KBAHTOBOW MEXaHUKN.

Jlazepbl: NpuHUMN 4eNCcTBUS, YCTPOWUCTBO, BUAbl U NpuMeHeHne. CBOWCTBa NnasepHoro
nsnydveHus. NMpumepsl pelieHns 3agad.

Anpenb

Pusnka atToMHoOro sigpa

MeToabl HabnogeHWsa 1 perncTpaLmnmn anemMeHTapHbIX YacTul: cyeTynk [enrepa,
CUMHTUNSALUMOHHBIN CHETYMK, kKamepa BunbcoHa, nysblpbkoBas kamepa.

OTKpbITUE ecTeCTBEHHOW paanoakTMBHOCTU. Anbda-, 6eTa- n ramMma-ny4u.
PagnoakTuBHble npeBpalleHus. 3akoH pagnoakTuBHoro pacnaga. lNMepuoa nonypacnaga.
OnpepgeneHue Bo3pacTta 3emnu. N3otonsl. NonyyeHne pagnoakTUBHbBIX U30TOMNOB U NX
npuMeHeHue. bronornyeckoe gencTeme pagmoakTUBHBLIX N3MNYyYEHWUN.

MpaBnno cmelleHmns. VIckyCTBEHHbIE NpeBpaLleHns atoMHbIx saep. OTkpbiTue
HENTPOHOB.

CTpoeHue aTomHoro sigpa. Pasmepbl aaep. AaepHble cunbl. QHeprusi CBsA3M aTOMHbIX
anep. YaenbHasi SHeprus CBs3N. AHepreTUYecKnin BIXod SAepHbIX peakumit. Mpumepsl
pelueHus 3agav.

HeneHuve agep ypaHa. LlenHble peakuun. AgepHbin peaktop. TepmosiaepHble peakunm.
[MpuMeHeHWe SaepHOV SHeprnn. AaepHas aHepreTuka.

3ﬂeMeHTaprle YyacTuubl

Uctopus passuTtns dpusmkm anemMmeHTapHbIX Yactuy,. HemTpuHo. SKkcnepumMeHTansHoe
OTKPbITUE HENTPUHO. HacTuubl M aHTUYaCTULbI. AHHUMUAAUNS.

EavHas Teopusa cnabblx n ANIEKTPOMArHNUTHbIX B3aUMOAENCTBUIN. BO30HbI.

Knaccudumkaumsa snemeHTapHbIX YacTull.

Teopusi KBApKOB.

3akoHbl MuKpoMmupa. EgnHas domnsnyeckas kaptuHa mupa.




