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[TOACHUTEJIBHA A 3AIINCKA

[Tpumepnas pabodas mporpamma 1o GuU3MKe Ha YPOBHE
cpenHero ooriero oopazoBanus (yriryOJIEHHBIA YPOBEHb
U3Y4EHMs IPEIMETA) COCTABJIEHA HA OCHOBE MOJIOXKEHUI
U TpeOOBaHMI K pe3ysbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeNbHON IPOTPAMMBI, IPEACTABICHHBIX
B DeiepaibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM
cTanmapre cpennero obmiero oopazosanus (PI'OC COO),

a Taxoke ¢ yuétom [IpumepHoil mporpaMmbl BOCIUTAHUS

n Konuenmmu npenonaBanus yaeOHoro npenmera «Dusuka»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanum,
peanu3yIoNuX OCHOBHBIE 00111e00pa3oBaTesibHbIC
MIPOrPaMMBI.

[TporpammMa opreHTHPOBaHA Ha TO, YTO B CBS3H C
0COOEHHOCTSIMU 00pa30BaTEILHOTO MPOIIEcca B X0
MEXBO3PAcCTHOTO B3aUMOJICHCTBHS, U3yUeHHE (PHU3UKU
MIPOXOJUT B pa3HOBO3PACTHBIX Ipynnax npoduabHON
noarotoBku 10-11 kitaccoB Ha yriayOJIeHHOM YpOBHE.
VYureHo, yTo oOyydaromuecs y>ke 3HaKOMbl ¢ MHOTUMU
MOHATUSMU U ABJICHUAMH (PU3UKH U3 Kypca 7-9 KiaccoB.

JlanHast nporpaMma orpeensieT 00s3aTenbHOe IPEIMETHOE
coziepKaHNe, yCTaHABIMBACT IPIMEPHOE pacIpe/ie/ieHne
y4eOHBIX 4acOB IO TEMaTUYECKUM pasJiesiaM Kypca.
ITporpaMma gaét mpeacTaBIeHNE O HETSIX, COACPKAHHH,
o011ei cTparernu 00y4eHusl, BOCHUTAHHUS U Pa3BUTHS
o0ydaronmxcs cpeacTBamMu yaeOHoro npenmera «Pusnka» Ha
yri1yOlIEHHOM YPOBHE.

Wzyuenne kypca ¢u3uku yriiyOnEHHOTO YpPOBHS TO3BOJISIET
peann3oBaTh 3a/1auu Mpo(eccuoHaTIbHONW OpUEHTAIUH, HAIPaBJICHO
Ha CO3JaHHE YCIIOBUH JUISA NPOSIBJICHHS CBOMX MHTEIUIEKTYaIbHBIX
Y TBOPYECKUX  CIMOCOOHOCTEH  KaXIbIM  Yy4YalluMCs, KOTOpbIE



HEOOXOUMBI JIJISl TIPOAOJDKEHHSI 00pa30BaHMsl B BBICIIMX yYUEOHBIX
3aBCACHUAX 110 Pa3sIMYHbIM (1)I/I3I/IKO-TCXHI/I‘IGCKI/IM 1 MHXXCHCPHBIM
CIICIHAITLHOCTSIM.

B nporpamme onpenensrorcs IUIAHUPYEMBIE  pPe3YJIbTaThbl
OCBOCHHS Kypca (U3MKM Ha YypOBHE CpEIHEro O0IIero
00pa3oBaHMs: JIMYHOCTHBIC, METANpEIMETHbIE, MpeIMETHbIC (Ha
yray0sn€HHOM ypoBHE). Hay4HO-METO 00T HUECKOW OCHOBOM ISt
pa3paboTku TpeOOBaHWUU K JIMYHOCTHBIM, METANPEAMETHBIM
U IIPEJIMETHBIM  pe3yJibTaTaM  OOYYalolIMXCS,  OCBOMBIIHMX
nporpaMMmy cpeaHero oOmiero oOpa3oBaHUS Ha YIIyOJIEHHOM
YPOBHE, SIBJISICTCS] CHCTEMHO-ICATEIIbHOCTHBIN TIOAXO/I.

[TporpaMMma BKIIFOUaET:
IUTAHUPYEMBIE Pe3yJIbTaThl OCBOSHHS Kypca (U3HUKH Ha yIiy0-
JIEHHOM ypOBHE, B TOM UHUCJIE MPEAMETHBIE PE3YJIbTAThI 110
MonyJsiIM 00yueHus.(Tak kak 0OydyeHue B JuIiee
OCYIIECTBIISIETCS B pa3HOBO3pacTHBIX rpymnmnax (10-11 kmaccsr),
TO COZepKaHHE MOAYJIEH MOBTOPSETCS, COOTBETCTBEHHO
IUTaHUpPYEeMbIe pe3ybTaThl 00yueHus 1 u 2 Mmoaynei
OJINHAKOBBI.)
cojiepkaHue yueOHoro npeamera « PU3uKay Mo MoIyJisM
oOy4eHus;
IIPUMEPHOE TEMAaTHUECKOE TUIAHNPOBAHNE C YKa3aHUEM
KOJIMYECTBA YaCOB Ha U3YUYEHHE KaKJI0M TeMBbI (B peKUMe
HOTPYXKEHUS).

OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA
«DOU3UKA»

du3nka Kak Hayka o Haubojee OOLIMX 3aKOHaX MPUPOJIBI,
BBICTyIIasi B KauecTBE Y4YeOHOro MpeaMeTa B IIKOJIE, BHOCHUT
CYIIECTBEHHBIN BKJIa/l B CUCTEMY 3HAHHUI 00 OKpY’KaroIieM MUpe.
konpHBIA  Kypc (U3UKH —  cHcTeMooOpasyromuil A
€CTECTBEHHO-HAYYHBIX  Y4YEOHBIX  MpPEIMETOB,  IOCKOJBbKY
¢u3nueckue 3aKOHbI JIEKAaT B OCHOBE IIPOLIECCOB U SIBJICHUM,
U3ydaeMbIX XUMHeEH, Ouonoruen, ¢usznyeckoi reorpapueit
U acTpoHomuei. lcnonb3oBaHME U aKTUBHOE TPUMEHEHUE
¢u3nUecKux 3HAHWN ONMPEAETHIIO XapakTep W OypHOe pa3BUTHE



Pa3HOOOpPAa3HBIX TEXHOJOTHUH B cpepe SHEPreTUKH, TPAHCIOPTA,
OCBOCHHS KOCMOCA, MOJyYSHHsI HOBBIX MaTEpUAIIOB C 33aHHBIMU
cBoiictBamu u ap. M3ydeHue (U3MKUM BHOCHUT OCHOBHOW BKIIAJ
B (QOpMUpOBAHME  €CTECTBEHHO-HAYYHOW  KapTUHBI  MHpa
ydauuxcs, B GOpMUpPOBaHUE YMEHUN MPUMEHSTh HAYYHBIH METO]
MTO3HAHMSI TIPY BBHITIOJTHECHUH UMU YIEOHBIX HCCIICTOBAHMIA.

B ocHOBy Kypca ¢u3MKu cpeHel HMIKOJIbI MOJI0XKEH psll UJIeH,
KOTOpBIE MO’KHO pacCMaTPHUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUSI.

Hoesa yenocmnocmu. B COOTBETCTBHM C HEM KypcC SIBISIETCS
JIOTHYECKU 3aBEPUIEHHBIM, OH COJCPXHT MaTepuall U3 BCEX
pa3nenoB (U3MKH, BKIIOYAET KAaK BOIPOCHI KIACCMYECKOW, Tak
Y COBPEMEHHOU (DU3HKH.

Hoesn cenepanuzayuu. B coOOTBETCTBUU C HEW MaTepuan Kypca
¢u3nkn o0beAMHEH BOKPYT (QU3MUECKUX Teopuil. Bemymum
B Kypce sBIsieTcsi GOpMUPOBAHUE MIPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U TOJIE.

Hoea cymanumapusayuu. EE peanuzauus mnpeanonaraet
MCTOJIb30BaHNE TYMAaHUTAPHOTO MOTEHIMANa (PU3NIECKON HAYKH,
OCMBICIIGHHE CBSI3U pa3BUTHUS (U3UKH C Pa3BUTHEM OOIIECTBa,
a TaKxke C MHPOBO33PEHUECKUMH, HPABCTBCHHBIMU
Y DKOJIOTUYECKUMU TIpoOIeMamMHu.

Hoea npuxnaonou  nanpaenennocmu. Kypc  Qusuku
yIrayOlIE€HHOTO YPOBHA TMPEANOiaraeT 3HAKOMCTBO C IIMPOKUM
KPyroM  TEXHHYECKHMX W TEXHOJOTHMYECKHX  TPUIIOKEHUHN
M3YYeHHBIX TEOpUH u 3aKOHOB. [Ipu 3TOM paccMmarpuBaroTCs Ha
YpOBHE OOMIMX TMPEICTaBICHUH W COBPEMEHHBIE TEXHHUYECKHUE
YCTPOMCTBA U TEXHOJIOTHH.

Hoesa Ixonocuzayuu peanin3yercs TMOCPEICTBOM BBEIACHUS
JJIEMEHTOB  COJIEPKaHHUS,  MOCBSIIEHHBIX  JKOJOTHYECKUM
npoOjieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C pa3BUTHEM
TEXHUKH U TEXHOJOTHiA, a Takke OOCYXIeHUs mpobiem
paloHaIbHOIO MIPUPOAOTIONH30BAHUS Y DKOJIOTHYECKON
0€30MaCHOCTH.

OcBoeHHe CcofiepKaHUsl MPOTPAMMBI TOIDKHO OBITH MOCTPOSHO
Ha MPUHIUIAX CUCTEMHO-IEATEIbHOCTHOTO moaxoaa. J{is huszuku
peanu3anusi 3TUX HPUHLHUIOB Oa3upyercss Ha HCIHOJIb30BAaHUU
CaMOCTOSITENTFHOTO AKCIIEPUMEHTA KaK MOCTOSIHHO JICHCTBYIOIIETO
(dakTopa yueOHorO mporecca. s yriny0aEéHHOTO YpOBHS — 3TO



CUCTEMa CaMOCTOSITEIbHOTO  YYEHMUYECKOTO 3KCIepUMEHTa,
BKITFOYAIOIIETO (PPOHTAIBHBIC YICHUYSCKUE ONBITHI TPU U3YUCHUH
HOBOTI'0 MaTepHaa, 1abopaTopHbie pabOTHI.

HEJIN U3YUYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

OCHOBHBIMH LIEJISIMU M3Y4eHUs (pU3HKH B 00IIeM 00pa3oBaHUU

SIBJISIFOTCSL:

dbopMUpoBaHHE  HWHTEpEca U CTPEMJICHHS  OOydYaroluXcs
K Hay4HOMY U3YYEHHUIO IIPUPOJIBI, pasButTue ux
WHTEIJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUH O HAYYHOM  METOAE  MO3HAHUS
u GopMHpOBaHUE HCCIIEIOBATEIBCKOTO OTHOIICHHS
K OKPY>KaIOIIUM SIBJICHHSIM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS Kak pe3ysbTara
M3Y4YCHHs] OCHOB CTPOEHHS MaTepuu U (pyHAaMEHTAIbHBIX
3aKOHOB (DM3HKH;

dbopMupoBaHre yMEHUN OOBSCHATH SBICHHUS C HCIOJIH30BAaHUEM
(bu3NYeCKUX 3HAHUN M HAYYHBIX JJOKA3aTEIbCTB;

(dbopMHUpoBaHUE MPEICTABICHUH O poind (PU3MKHM ISl Pa3BUTHSA
JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH;

pa3BUTHE TpEACTaBIEHUI O BO3MOXHBIX cdepax Oymaymieit
MpopEeCCUOHAIBPHONU JIEATETbHOCTH, CBSI3aHHBIX C (DU3UKOH,
MOJIFOTOBKA K JalibHEeHIIeMy 00y4eHHIO B 3TOM HaIlPaBICHHH.
Hoctuxenne 3TUX 1ened  oOecrieunBaeTcss — pelieHueM

CIIEAYIOLIMX 33]a4 B IPOLECCe U3YUEeHUs Kypca (PU3UKH Ha yPOBHE

cpenHero o0miero oopa3oBaHuUs:

npuoOpeTeHne CHCTeMbl 3HaHWi 00 o0mmx (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSX, BKIIOYAs MEXaHUKY,
MOJICKYJISIPHYIO ~ (PU3HKY, 3JEKTPOJUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPOU3UKHY;

(dbopMHUpoBaHHE YMEHHMI NPUMEHITh TEOPETUUECKHUE 3HAHUS IS
00BsICHeHUST (PU3NIECKHX SBJICHUN B IPUPOJIE U JUTS TIPUHATHS
MPAKTUYECKUX PEIICHUH B TOBCETHEBHON KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHUS Pa3IMYHBIX 3314 C SBHO 331aHHON
¢buznyeckoi MOJIEJIBIO, 3ajady, MOJIPa3yMeBaIOIINX
CaMOCTOATENIbHOE CO3/1aHue (PU3NUECKON MOJIEH, aJeKBaTHOM
YCIIOBUSM 3aJ1a41, B TOM YHCJIE 3aJ]a4 MH)XEHEPHOT'0 XapaKTepa;



MOHMMaHWe  (U3MYECKMX OCHOB W NMPHHIMWIOB  JIEHCTBHUSA
TEXHUUYECKUX YCTPOUCTB W TEXHOJOTUYECKHX MPOIECCOB, UX
BJIMSTHHSL HA OKPYKAOIIYIO CPELy;

OBJIAJICHUEC  METOJAMH  CaMOCTOSTEIBHOIO  TUIAHUPOBAHUS
U TIpoBelieHUs]  (U3UYECKUX  DKCIICPUMEHTOB,  aHAIHM3a
Y MHTEpIIpeTanuyd HHPOPMAIIHH, ONIPEICICHHS JOCTOBEPHOCTH
MOJTyYSHHOTO pe3yJIbTaTa;

CO3/IaHHME  YCIOBHM  JUIsi  Pa3BUTUS yMEHHUW  TPOEKTHO-
WCCIIEIOBATEIILCKOM, TBOPYECKON JEATEIBHOCTH, pPAa3BUTHUE
uHTepeca K chepam  mpodecCHOHANBLHOW  IEATEIhHOCTH,
CBSI3aHHOM C (PU3HKOM.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA»
B YYEBHOM IIVIAHE

B coorBerctBun ¢ ®I'OC COO  yriyOn€HHBIH ypOBEHb
u3ydeHus: yueObHoro npeamera «®Dusmka» Ha ypoOBHE CpPEIHETrO
oO1iero o0paszoBaHHs BBIOMpAETCS oOy4aromumuct,
TUTAHUPYIOIIMMH TIPOJI0IDKEHIE 00pa30BaHus MO CIEIUATBHOCTSIM
(U3UKO-TEXHUYECKOTO MPOUIIS.

Y4eOHbIM IJIaHOM JIMIIEeS MPEILyCMOTPEHO H3yueHUe (PU3UKU
B 00bEMe 272 4 3a ABa To/1a 00y4eHus: 6 morpykKeHui B KaXJ10M
moyte 1o (23+23+23+23+22+224)-177 vacos.

IJIAHUPYEMBIE PE3YJIBTATBI

OCBOEHHS YYEBHOT'O MTPEIMETA «®W3NKA»
HA YPOBHE CPEJHEI'O OBLLIET'O OBPA30BAHHUS
(YTJIYBJEHHBINA YPOBEHD)

OcBoenune yuebHoro npeamera « Pu3rka» Ha YPOBHE CPEIHETO
obmero oOpasoBaHuss  (yriIyOnE€HHBIM  YpOBEHb)  JIOJKHO
oOecrieunBaTh JOCTHIXCHUEC CICOYIOIUX JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

I'pasicoanckoe eocnumanue:



chopMHUPOBAHHOCTh TPAXKIAAHCKOW TMO3UIIUM OO0YyYaIOIIErocs
KaK AaKTUBHOI'O M OTBETCTBEHHOI'O UJI€HA POCCHUICKOro
o0IIeCcTBa;
MPUHATHE TPAJIULUOHHBIX OOIIEUEIOBEYECKUX I'YMAHUCTUYECKUX
U IeMOKPATHYECKHUX [IEHHOCTEM;
TOTOBHOCTh BECTHM COBMECTHYIO JESITEIBHOCTh B MHTEPECAX
IpaXIaHCKOrO OOIeCTBa, YYacTBOBATh B CAMOYIMPAaBICHUU
B LIKOJIE U IETCKO-FOHOILIECKUX OPTaHU3alMsIX;
YMEHHE B3aMMOJICICTBOBATh C COLMAIbHBIMU HMHCTUTYTaMH
B COOTBETCTBHUH C UX (QYHKIMSIMU U HA3HAYCHUEM;
TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOI 1€ATEIHHOCTH.
Ilampuomuueckoe éocnumanue:
c(OPMUPOBAHHOCTh POCCHUICKON TpaskJaHCKOW HIEHTUYHOCTH,
MaTPUOTU3MA;
LIEHHOCTHOE  OTHOILIEHHWE K FOCYJAapCTBEHHBIM  CHMBOJAM;
nocTkeHus M Poccun B GU3UKe M TEXHUKE.
/Jlyxoeno-upascmeennoe socnumanue:
cOPMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHMSA, JTUYECKOTO
IIOBE/ICHNUS;
CIIOCOOHOCTh OLIEHMBATh CUTYyallMI0 W MPUHUMATh OCO3HAaHHBIE
peleHts], OpUEHTHPYSICh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI
U LIEHHOCTH, B TOM YHCJI€ B JIEATEIBHOCTH YUEHOTO;
OCO3HaHHUE JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMUUBOIO Oy IyIIEro.
Icmemuueckoe eocnumanue:
ICTETUYECKOE OTHOLIEHHE K MHUPY, BKJIIOUAsl dCTETUKY HAyYHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NUECKOI HAYKE.
Tpyooeoe socnumanue:
HWHTEPEC K pa3IuYHbIM chepam po¢eCCUOHATBHOM
NeSITeNbHOCTH, B TOM 4YHCJIE CBS3aHHBIM  C (PU3UKOM
Y TEXHUKOHW, yMEHHE COBEPIIATh OCO3HAHHBIN BBHIOOP Oy MyImieit
npodeccud U pealn30oBbIBATh  COOCTBEHHBIE KHU3HEHHBIE
TUJTaHBbI;
TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO M caMOOOPa30BaHUIO
B 005acTH (PU3UKU HA MPOTSHKEHUU BCEH JKU3HU.
JKonozuueckoe éocnumanue:
c(OPMUPOBAHHOCTh  HKOJIOTUYECKON  KYJIbTYpbl, OCO3HAaHUE
r7100aIbHOTO XapaKTepa 3KOJOTHUECKUX MPooeMm;
IJIAHUPOBAHUE U OCYIIECTBICHUE JEHCTBUIM B OKpYKalolLIEh cpefie



Ha OCHOBE 3HAHUS 1eJIed YCTOWYNBOTO Pa3BUTHS YEIIOBEUECTBA,;
pacumpenue OTIbITA JeSITeTbHOCTH HKOJIOTUYECKOM
HAIpaBJICHHOCTH HA OCHOBE MMEIOLINXCS 3HAHUH 110 (pU3HKe.

Ilennocmu nayunozo nosnanusa:
cpOopMUPOBAHHOCTD MHPOBO33PEHUS, COOTBETCTBYIOLIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHUs (PU3NUECKOIN HAYKH;
OCO3HAaHME LEHHOCTH HAyYHOH JAEATENBHOCTH, TOTOBHOCTH

B IIpolriecce M3y4YeHHs (U3MKH OCYIIECTBIATH MPOEKTHYIO

1 MCCIICIOBATEIBCKYTO JeSITEIIEHOCTh WHIUBHTyaTbHO

U B TpyIIIe.

B mpomecce TOCTHXKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS
nporpaMMbl  cpenHero obOmero oOpa3oBaHus 1O  (U3MKE
y 00y4aroUIuXCsi COBEPIIEHCTBYETCS SMOYUOHATbHBIL UHIELIEeKM,
MpeoIararoImuii chopMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CHOCOOHOCTH TOHMMAaTh CBOE
HMOIMOHAIBHOE COCTOSIHUE, BHUJETh HAIPABICHUS PAa3BUTHA
COOCTBEHHOW AMOIMOHAIBHOW Cdephl, OBITh YBEPECHHBIM
B cebe;

camope2ynuposanus, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE
MIPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEJICHHE, CITOCOOHOCTD
a/lalTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSAM U MPOSBIIATH
IMOKOCTh, OBITh OTKPBITHIM HOBOMY;

gHympenHel Momueayuu, BKJTIOYAIOLIEH CTpeMIIeHHE
K JJOCTMDKEHUIO [IEH U YCIeXy, ONTHMH3M, WHUIINATHBHOCTD,
yMEeHue JIefiCTBOBaTh, UCXO/1 U3 CBOUX BO3MOYKHOCTEH;

aMnamuu, BKIFOYAIONIEH ciocOOHOCTh TOHMMAThH SMOIIMOHAIEHOE

COCTOSIHME JIPYT'MX, Y4YUTBIBaTh €ro IpU OCYLIECTBICHUU

001IeHus, CTOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO,

COYUANLHBIX HABLIKOS, BKIIOYAIOUINX CIIOCOOHOCTH BHICTPaMBATh
OTHOIICHHS C IPYTUMH JIFOIBMH, 3a00THUTBCS, MPOSBISTH
MHTEpEC U pa3periaTh KOH(IUKTHI.

METANPEIMETHBIE PE3YJIBTATbBI

YHuBepcaibHbIe IO3HABATE/IbHbIE e CTBUSA

Baszoewvie nozuueckue oeiicmeu:
CaMOCTOATENbHO (OPMYIUPOBATh M aKTyaIM3UPOBATh MPOOIIEMY,
paccMaTpuBarh €€ BCECTOPOHHE;



OTpeNesaTh  IeAu  JACSITCIBHOCTH,  3a/JaBaTh  IapaMeTphbl
Y KPUTEPUU UX JOCTUKCHHUS,

BBISIBIIATh 3aKOHOMEPHOCTH M MIPOTUBOPEUHSI B PACCMATPUBACMBIX
SIBJICHUSIX

paspabaThiBaTh IUTAH peIICHUS MpoOJeMbl ¢ YUYETOM aHaau3a
UMEIOIIUXCS MAaTEPUATBHBIX M HEMAaTePHAILHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JCATEIHHOCTH, OIEHUBATh COOTBETCTBUE
pEe3yJNbTaTOB  IENSM, OLEHWBAaTh PUCKH  IOCIEIACTBHUI
JeITEIbHOCTH;

KOOPJIUHHUPOBATh U BHIMIOIHATH PabOTy B YCIOBHUSX PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMO/ICICTBHS;

pa3BHBAaTh KPEATHMBHOE MBINUICHUE TPU PEHICHHH KU3HCHHBIX
pooJeM.

Bba3zoevie uccneoosamenvckue oeiicmeus:

BNIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHITHIMHU
¥ MEeTOJaMH (PU3NICCKON HAYKHU;

BIIQJIETh HAaBBIKAMU Y4eOHO-HMCCIIEIOBATEIBCKOM U MPOEKTHOMN
NEeATEILHOCTH B oOJracTu busuky; CIIOCOOHOCTBIO
Y TOTOBHOCTBIO K CAMOCTOSITEILHOMY  TOHCKY  METOJIOB
penreHus 3aaad  (U3WUYECKOTO COJIEPIKAHUS, MPUMCHECHHIO
Pa3IMYHBIX METOJIOB TIO3HAHMUS,

BIIQJICTh BHJAMU JICATEIHHOCTH TIO TOJIYYCHHUIO HOBOTO 3HAHWSI,
€ro  UHTEpIpeTaluu, MNpeoOpa3oBaHUI0 U MPUMEHEHHUIO
B PA3IMYHBIX YUYCOHBIX CUTYAIUAX, B TOM YHCIIE TIPH CO3aHHUH
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJIATh TPUIMHHO-CIICJICTBEHHBIC CBSI3M W aKTyaJIH3UPOBATH
3alady, BBIIBHTaTh THUMNOTE3y €€ pelleHus, HaXOAUTh
apTyMEHTHI JJTS JIOKa3aTelIbCTBA CBOUX YTBEP KICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUHU PELICHHUS;

aHAJTM3WPOBATH TOJyUYCHHBIC B XOJI€ PEIICHHMS 33]1a91 PE3YJIbTATHI,
KPUTHUYECKH OIICHHBATh WX JOCTOBEPHOCTh, MPOTHO3HPOBATH
W3MCHCHHE B HOBBIX YCIIOBHSIX;

CTaBUTh 1 (OpMYyIHUPOBATH COOCTBEHHBIC 3aa4u B
00pa30BaTeNBLHON JCATSILHOCTH, B TOM YHCIIC NPH U3YYCHUN
¢buzuku;

JaBaTh OIIEHKY HOBBIM CHUTYyAaIlUsIM, OIEHWBATh MPUOOPETEHHBIN
OIIBIT;

YMETh MEPEHOCUTH 3HAHUS MO (PU3HUKE B MPAKTHYECKYIO 00JIaCTh



KHU3HEICSATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBbIE WUJEU, MpeAsiaraTb OpPUTHMHAJIbHBIC IMOAXOJbI
U pelICHUs; CTaBUThb MPOOJIEMBl W 33Jaud, JOMYCKAIOIIUe
abTepHATUBHBIC PELICHUSI.

Paboma c ungpopmavueri:

BJIQ/IETh HAaBBIKAMHM TMOJy4eHHUS HHOOpPMALUK (PUINYECKOTO
COJZIepKaHUsI U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEILHO
OCYIIECTBIISTh MOUCK, aHaus, CUCTEMAaTHU3aIIHI0
Y MHTEPIIPETalui0 MHPOPMAIMN pa3IU4YHBIX BUIOB U (HOpM
MIpe/ICTaBJICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIb30BATh CpencTBa UH(GOPMAIIMOHHBIX
¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHNH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U OpraHU3aIMOHHBIX 3a1au
c coOnoieHneM  TpeOOBaHUM  SPrOHOMUKH,  TEXHUKHU
0€30MacHOCTH, THUTHUEHBI, pecypcocOepexeHusl, MPaBOBBIX
Y 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON O€3011aCHOCTH;

co3/laBaTb TEKCThl (DU3MYECKOTO COJAEpKaHHUs B PA3TUYHBIX
dbopmaTtax ¢ yd4€ToM Ha3Ha4YeHHS WHGOPMAIUU U IEICBOM
ayJUTOpUHU, BBIOMpas ONTUMAJIbHYIO (OpPMY MpeACTaBICHUS
Y BU3yaJIM3allHH.

YHI/IBepcaJILHLIe KOMMYHHKATHBHbIC JEeHCTBHUA

Obwenue:.

OCYIIECTBJISATh OOIIEHHEe Ha Ypokax (U3MKH W BO BHEYPOUHOMH
JeSITeIIbHOCTH;

pacro3HaBaTh MPEANOCHUTKH KOH(PIMKTHBIX CUTyaIlui U CMSATYATh
KOH(QJINKTBI,

pa3BEPHYTO W JIOTHYHO  M3JaraTh CBOKO  TOYKY  3pPEHUSA
C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.
CoemecmHuas 0eamenbHOCHLb:

MMOHUMATh M UCHOIB30BaTh MpEeuMyIlecTBa KOMaHHOM
Y UHIWBHUIYATbHOUW paboOTHI;

BBIOMpATh TEMATUKy U METOJbI COBMECTHBIX JACWUCTBUM C yué-
TOM OOIMUX WHTEPECOB U BO3MOXKHOCTEH KaXJIOro WICHa
KOJUJIEKTHBA,



MPUHUMATH II€JI COBMECTHOM JAESITEeIbHOCTH, OPraHU30BBIBATDH
Y KOOPJMHHUPOBATh ACHUCTBUS IO €€ JOCTUKEHUIO: COCTaBIISITh
IJIaH JEUCTBUM, pacupeaesisiTh pojd C y4€TOM MHEHUU
YYaCTHHUKOB, 00CYXKJIaTh Pe3yIbTaThl COBMECTHON pPabOTHI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa M KaXJOr0 YYacTHUKA
KOMaHJIbl B OOIIMIA pe3yiabTaT MO pa3padOTaHHBIM KpUTeE-
pusim;

IpeajgaraTb HOBBIE IIPOEKTHI, OLIEHMBATh WUAEH C MO3ULUU
HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKON 3HAYHUMOCTH;

OCYIIECTBIATh  IIO3UTUBHOE  CTPAaTErMUecKOe  IOBEACHUE
B Pa3IMYHBIX CUTYalusX, MPOSIBIISITH TBOPUYECTBO
1 BOOOpakeHHe, ObITh MHUIIMATUBHBIM.

YHuBepcaibHble PeryJsiTUBHbIE AelicTBUS

Camoopzanuzayusa:

CaMOCTOSITEJIbHO OCYIIECTBJISATh [1O3HABATEIbHYIO JESTEIbHOCTD
B 00acTH (U3UKU U aCTPOHOMHH, BBIABIATHE HPOOJIEMBI,
CTaBUTH M (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH  PEIIEHHUs  PacUETHBIX
Y KaYeCTBEHHBIX 3a/lay, IIJJaH BBINOJHEHUS MPAKTUYECKOU
paboThl € y4éTOM HUMEIOIIUXCS PECYpPCcoOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHHI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciidpsATh paMKd Yy4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX
MIPEATIOYTEHUN;

JieaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh PUOOPETEHHBIN OIBIT;

CrocoOCTBOBAaTh  (DOPMUPOBAHUIO U MPOSIBJICHUIO  IIHUPOKON
SPYAULUN B 00JaCTH (DU3HMKH, MOCTOSHHO IOBBIIMIATH CBOU
00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

Camokonmpons.

JaBaTh OLIEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTUBBI
B JIESITENIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BJIa/IETh HaBBIKAMH IMO3HABATEIbHOW pedIieKcUM KaK OCO3HAHMS
COBEpLIAEMBIX JIEHCTBUN W MBICIUTENBHBIX IPOLIECCOB, HX
pe3yJIbTaTOB U OCHOBAHMH; UCIIOJIB30BaTh MPUEMBI pe(uIeKCUn



IUTsL OLIEHKW CHTYaIllH, BBIOOpa BEPHOTO PEIICHHS,
YMCTb OUCHHUBATH PUCKU U CBOCBPECMCHHO ITPUHUMATDL PCIICHU 110
WX CHIDKEHHUIO;
Ilpunamue ceéa u opyzux:
MIPUHUMATH ceOsl, TOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;
IIpUHUMATh MOTHUBBI W apryMEHTBl JPYIHX IIpU  aHAJIU3e
PE3yIbTaTOB JIEATEILHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKH.

HNPEAMETHBIE PE3YJbTATbBI

1, 2 moayJib.

B mpouecce u3yuenus kypca Qu3uku yriay0nEHHOTo ypoBHs B 1

U 2 MO/1yJi€ YYEHUK HAYUHUTCS:

MOHUMATh POJb (PU3UKU B IKOHOMHUYECKOH, TEXHOJIOTHYECKOH,
COLMAJIBHOW M ATHYECKOM cdepax NIesSTeTbHOCTH YeIOBEKa;
POJb U MecTO (PU3UKH B COBPEMEHHON HAyYHOW KapTHHE MUPA;
pOJIb aCTPOHOMHUH B NMPAKTUYECKON JESITENbHOCTH YeJOBEeKa
U JAJbHEUIIEM Hay4YHO-TEXHMUYECKOM pa3BUTHH; 3HAYCHHE

OMHCATeNbHOM,  CHCTEMAaTU3UPYIOIEH,  OOBSICHUTEIbHOU
U IIPOTHOCTHYECKOW  (yHKIMHA  (U3MYecKoil  Teopuu —
MEXaHUKH, MOJIEKYJIIPHO-KHHETHYECKON TEOpUH,

TEPMOJUHAMUKH, JJIEKTPOAUHAMUKH, CIELMAIBHOU TEOPHUH
OTHOCHUTENIbHOCTH, KBAHTOBOM (U3UKK; pOJb (Qu3ndecKon
TeOpuH B (OPMHUPOBAHUM TpEACTaBICHUN O (pU3NYECKON
KapTUHE MHUpPa, MECTO (PU3MYECKON KapTHUHBI MHUpa B OOIIEM
POy COBpPEMEHHBIX €CTECTBEHHO-HAYUHBIX IpPEACTAaBICHUN
0 MIPUPOJE;

poib ¢buzuku B DKOHOMHYECKO, TEXHOJIOTMYECKOH,
3KOJIOTUYECKOM, COIMAIbHOM Y 3TUYECKOMN chepax
NeSITeIbHOCTH YeJIOBEKA; POJIb U MECTO (PM3UKU B COBPEMEHHOM
HAayyHOM  KapTMHE  MHpa; 3HA4YEHHE  OIHUCATENIbHOM,
cHUCTEeMaTU3UpyIoleil, OOBSICHUTENBHOW U MPOTHOCTHYECKON
byHKIUN (QU3NUECKOH TEOpUM — MEXAaHUKH, MOJIEKYJSIPHOU
GU3MKK ¥ TEPMOJMHAMMKH; pPOJIb  (U3UUYECKOM Teopuu
B (popMUpOBaHUN TIPEACTABICHUH O (PU3UYCCKON KapTHHE
MUDA;



pasnuyarh yCIOBHMsI NPUMEHUMOCTH MoJenell (U3HYecKux Tell
U IIPOLIECCOB  (SIBJIGHUM): MHEpLUAIbHAs CUCTEMA OTCYETA,
abcomoTHO  TBEPAOE  Telo,  MaTepualbHas  TOYKa,
PaBHOYCKOPEHHOE ABIMKEHHE, CBOOOHOE MajIeHNe, a0COITIOTHO
ynpyras nedopmanus, aOCOJIOTHO YHNpyroe | abCOIIOTHO
HEYIIPYroe CTOJIKHOBEHHUs, MOJCIIN I'a3a, )KUIKOCTH U TBEPIOTO
(KpUCTaJUTMYECKOI0) Teja, UACANbHbIM ra3, TOUEUHbIH 3apsj,
OJIHOPOJIHOE BJIEKTPUUYECKOE I10JIE;

pasnuuath  yciuoBusl  (IpaHuUIbL,  00JIACTH)  IPUMEHHUMOCTH
(U3NYECKNX  3aKOHOB, TIOHMMAaTh  BCEOOIMI  Xapakrep
(GyHIaMEHTAIBHBIX 3aKOHOB U OIPAHMYEHHOCTh MCHOJIb30BAHHS
YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBACHATh MEXaHUUECKUE IPOLIECCHI U SBICHHUS,
HCIIONB3Yysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl MEXaHUKHU
(OTHOCUTEIBHOCTh MEXaHHUYECKOTO JBWXKEHUS, (HOpMYJIbl
KMHEMAaTUKH PAaBHOYCKOPEHHOI'O JBUKEHMSI, MPeoOpa3oBaHUs
lanuness nns CKOpPOCTH M IEpeMelleHus, 3aKoHbl HploToHa,
IIPUHLUII OTHOCHUTEIBHOCTH ['anmwies, 3aKOH BCEMUPHOIO
TATOTEHNUS, 3aKOHBI COXPAaHEHUs HMITYJIbCa U MEXaHMUYECKOH
SHEPrUH, CBA3b pabOThl CHIIBI C U3MEHEHHEM MEXaHWYECKOU
SHEpPIuu, YCJIOBUS pPaBHOBECHs TBEPJOrO Tela); MPU 3TOM
HCIIONB30BAaTh ~ MATEMaTUYECKOE  BBIPAXKEHUE  3aKOHOB,
yKa3blBaTh YCJIOBUS TNPUMEHUMOCTH (PHU3MUECKUX 3aKOHOB:
npeoOpa3oBanuil ['anuies, BTOPOro U TPETbETO 3aKOHOB
HproTOHA, 3aKOHOB COXpaHEHMsI HUMITYJbCa W MEXaHUYECKOU
SHEPIHH, 3aKOHA BCEMUPHOTO TATOTECHHUS;

aHAJM3UPOBaTh U OOBACHATH TEIUIOBBIE IPOLIECCH U SBICHMS,
HCMOJIb3ysl ~ OCHOBHBIe  mosiokeHnss  MKT  u 3akoHBI
MOJICKYJISIPHOM (HU3UKH U TEPMOAMHAMUKHU (CBSI3b JABICHUS
WJICATBHOTO Ta3a CO CpeIHEHd KUHETUYECKOM JHepruen
TEIJIOBOIO JBMKEHUs W KOHLEHTPALMEN €ro MOJEKYJ, CBS3b
TEeMIIEpaTypbl BEHIECTBA CO CPEOHEW KUHETUYECKOM SHEprueit
TEIUIOBOIO JBMKECHUS €T0 YACTHLI, CBA3b JABJICHUs HJEaTIbHOTO
ra3a C KOHIEHTpAalMell MOJIEKYJ M €ro TeMIIepaTypoHu,
ypaBHeHne MenneneeBa—Knaneiipona, TepBbIi  3aKOH
TEPMOJUHAMHUKH, 3aKOH COXPAaHEHHUS DHEPIUU B TEIUIOBBIX
mpoueccax); INpd 3TOM  HCIONb30BaThb MaTEMATUUYECKOE
BBIDAKCHUE 3aKOHOB, YKa3blBaTb YCJIOBUA IPHMEHHMOCTH



ypaBHeHusa MenaeneeBa—Knanelipona;

aHAJIN3UPOBATh U OOBICHSITH JJIEKTPUUECKUE SIBICHUS, UCIIOJIb3YS
OCHOBHBI€ TOJIOKEHHUS U 3aKOHBI JJIEKTPOJWHAMUKU (3aKOH
COXPAaHEHHUs  DBJEKTPUYECKOro 3apsana, 3akoH KyiioHa,
MOTEHIIUAJIBHOCTh  3JIEKTPOCTATHUUECKOTO  IOJIA, MPUHIIMI
CYNEPHO3ULMH AJIEKTPUYECKUX IIOJIeH, MPU 3TOM YyKa3blBas
yCIIOBUS IPUMEHUMOCTH 3aKkoHa KyoHa; a Takke mpakTUYeCKU
BaYKHbIE COOTHOLUEHMS: 3aKOHbI OMa JJIs yyacTKa LENH U JUIs
3aMKHYTOM 3JIEKTpUYECKO 1enu, 3akoH Jxoyns—IleHia,
npasuia Kupxroda, 3axonsr @apaaes AJis 2IEKTPOIIN3a);

aHAJIM3UPOBATh U OOBSICHATH  DIIEKTPOMATHUTHBIE  IPOLIECCHI
U SIBJICHUS, MCIOJIb3Ysl OCHOBHBIE TIOJOXEHUS U 3aKOHBI
ANEKTPOAMHAMUKH U CHEIHAIBFHOM TEOPUH OTHOCUTEIBHOCTH
(3aKOH COXpaHEHHUs BJIEKTPUUECKOIo 3apsja, cuia Amimepa,
cuia JlopeHia, 3aKOH 3JIEKTPOMAarHUTHON WHAYKIIMH, IPABUIIO
Jlenua, cBsa3p 3/IC caMOMHIYKIMH B 3JIEMEHTE IEKTPUUYECKOM
LENU CO CKOPOCTbIO H3MEHEHMsI CHJIbl TOKa; IIOCTYJIAThI
CIeIUAaJIbHON TEOPUU OTHOCUTEILHOCTH DUHIITEIHA);

aHAJM3UPOBaTh M OOBSACHATH KBAHTOBBIE NPOILIECCHl U SBICHMUS,
UCIOJIb3Ysl TOJIOKEHUS KBAaHTOBOM (QU3UKM (ypaBHEHHE
OiHiTeitHa 11 poTorddexTa, nepBblil U BTOPOM MOCTYNaThI
bopa, TPUHIINI COOTHOILICHUS HEOIPEIETEHHOCTEN
I'elizenOepra, 3aKOHBI COXpPAaHEHMs 3apsA0BOTO M MAacCCOBOTO
YuCell U SHEPTUU B SIAEPHBIX PEaKLUAX, 3aKOH PaIMOaKTUBHOTO
pacnaza

ONUCHIBATh (UBNYECKHE TIPOLECCHl U SABJICHUS, MCIIONb3YS
BEJIMYMHBL: TIEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, HMILYJIbC
Tela W CUCTeMbl TeJ, CHJIa, MOMEHT CHJIbl, JaBJICHUE,
[IOTEHLIMAIbHAs JHEprus, KMHETUYECKast JHEprus,
MeXaHU4yecKas SHeprusi, padboTa CHUJIbI, IIEHTPOCTPEMHUTEIBHOE
YCKOpEHHUE, Cuila TSKECTH, CHJIa YIPYIOCTH, CHJla TPEHMS,
MOIITHOCTb, YHEPTUS B3aUMOJICUCTBHS Tella ¢ 3eMiéid BOIM3u e
MOBEPXHOCTH, JHEPrus YIpyroil negopManuu MpyKHUHBI,
KOJIMYECTBO TEIIOTHI, aOCOMIOTHAS TeMIlepaTypa Tena, padoTa
B TEPMOJAVHAMMKE,  BHYTPEHHSSI  DHEpPrus  HACAIbHOIO
OJIHOATOMHOTO ra3a, paboTa HeaIbHOro ra3a, OTHOCUTEIbHAS
BJIQXXHOCTh Bo3ayxa, KII/] nneanbHOro TEmIoOBOro ABUraTels;
ANEKTPUYECKOE TOJIe, HAMPSHKEHHOCTh 3JEKTPUUECKOTO IO,



HanpsLKEHHOCTh TOJIS TOUYEYHOIO 3apsiia WU 3apsyKEHHOTO
mapa B BaKyyMe U B IUDJICKTPHUKE, NOTEHIINAT
ANEKTPOCTATUYECKOTO  TOJS,  Pa3sHOCTh  IMOTEHIIMAJIOB,
AJIEKTPOABIIKYILAS CHJIA, CHJIAa TOKA, HANPSHKEHUE, MOIIHOCTD
TOKa, DJEKTpUYecKkas EMKOCTh IUIOCKOTO KOHJEHCATopa,
CONPOTHBIIEHWE  y4YacTKa  LENU  C IOCJIEOBaTEIbHBIM
U apajuleJIbHbIM ~ COCJAMHEHHEM  PE3UCTOPOB,  DHEPTHUs
AJIEKTPUYECKOTO MO  KOHJEHCATOpa;  HaNpPsHKEHHOCTD
ANEKTPUYECKOTO TOJISI, TOTEHIIHUAN AIEKTPOCTATUYECKOTO MO,
Pa3HOCTh MOTEHLHMAIOB, AJIEKTPOJABIDKYINAS CHUJIA, WHIYKIHSI
MarHMUTHOTO TIOJiS, MArHUTHBIA TOTOK, Cwia Amrmepa,
WHAYKTUBHOCTB, OJEKTPOJABMKYIIAs CHJIAa CaMOWHIYKIIUH,
SHEPrusi  MAarHUTHOrO  TOJS  MPOBOJHUKA  C TOKOM,
PENATUBUCTCKUNA HMMITYJIBC, TIOJHAS SHEPTHUs, DHEPTUS TTOKOS
CBOOOJHOM YaCTHUIIbI, SHEPTUS U UMIYJIbC (POTOHA, MACCOBOE
YHCIIO0 U 3aps Apa, SHEPTHUS CBSI3H S1IPa;

OOBACHATH OCOOCHHOCTH TMPOTEKaHUs (DU3UYECKUX SBJICHUM:
MEXaHHUYECKOE IBIDKEHHUE, TETUIOBOE JIBHKEHIE YaCTHI] BELIIECTBA,
TEIJIOBOE pPaBHOBECHE, OpOYHOBCKOE MBMkeHHUe, nuddysus,
WCTIapeHue, KUTICHUE Y KOHJICHCAIIHS, TUTABIICHUE
Y KpUCTaITH3alIuS, HaIMpaBJICHHOCTh TerIonepeiaun,
SNEKTpHU3AMsl  TeN, AKBHUIIOTEHIMATBHOCTh  ITOBEPXHOCTH
3apsHKEHHOTO  MIPOBOJHUKA; DAJIEKTPOMArHWTHAas MHIYKIUS,
CaMOWHIYKIUS, pe30HAaHC, MHTephEepEeHLIUs BOJH, TUdpakuus,
aucrepens, HOJIHOE BHYTpEHHEE OTpa’KeHHe,
dbotoanekrpuuecknii d3pdext (horodddekrt), anpda- u Oera-
pacmazbl  Aaep, raMMa-usiaydeHue — anaep;  (pu3ndeckue
MIPUHITUIIBI CIEKTPAIFHOTO aHajIM3a U padoTHI Ja3epa;

MPOBOJIUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOU (puznueckont
BEJIMYMHBI OT APYTOW C MCIOJIB30BAHUEM IPSIMBIX H3MEPEHHIA:
OpU  3TOM  KOHCTPYHpPOBAaTh  yCTAHOBKY, (UKCHUpPOBATh
pe3yabTaThl MOJYYSHHOW 3aBUCUMOCTH (DU3NYECKUX BEITUYNH
B BUJE€ TIpaduKOB C y4€TOM aOCOJIOTHBIX IOTPELIHOCTEH
W3MEPEHUH, IENaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

MIPOBOJIUTH KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH; MpU
3TOM BBIOMpaTh ONTUMAJIbHBIA METOJ W3MEpPEHUs, OLICHUBATD
aOCONIOTHBIE M OTHOCHTEJNbHBIC  IMOTPEUIHOCTH  MPSIMBIX
Y KOCBEHHBIX U3MEPEHUI;



MPOBOAUTH OMNBITHI 1O TPOBEPKE NPEIIOKEHHONW TUIIOTE3bI:
IUTAHUPOBATh DKCIEPUMEHT, COOMpaTh HKCIEPUMEHTATHHYIO
YCTaHOBKY, aHAJIM3UPOBATh MOJIyYeHHbIE Pe3yIbTaThl U JAeNaTh
BBIBOJI O CTaTyCe MPEIOKEHHON THITOTE3HI;

coOmofaTh MpaBwia 0€30MacHOr0 TpyJa MpU IPOBEICHHUH
MCCIICIOBAaHHH B paMKaX y4eOHOTO IKCIIEPUMEHTA, TPAKTHKyMa
1 yu4eOHO-UCCIe0BATEIbCKOM U MPOEKTHON  JesTeNbHOCTH
C UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOMCTB
1 1a00paTOpHOTO 000PYIOBAHUS,

pelarb pacuy€THBIE 3aJlauyd C SIBHO 3aJaHHOW M HESIBHO 3aJaHHOMU
¢bu3nueckoil MoIenbl: Ha OCHOBAaHMM aHAlU3a YCIOBUS
00OCHOBBIBaTh BBIOOpP (UBMYECKOW MOJETH, OTBEYAOIICH
TpeOOBaHUSAM  3aJaud, MPUMEHITh (HOPMYNbI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYJIaThl (U3HUYECKUX TEOPHH TIpH
UCIOJIb30BAaHUN MAaTeMaTUYECKUX METOJIOB pelIeHHs 3ajad,
MPOBOANTHh PacuyéThl HA OCHOBAHWM HWMEIONIUXCS JTaHHBIX,
aHAJIM3UPOBATh  PE3YyJbTaThl M KOPPEKTUPOBATH  METOIBI
pelIeHus ¢ y4€TOM MOyYeHHBIX PE3yJIbTaTOB;

peliath Ka4eCcTBeHHbIE 3a/1a4M, TPeOyroIIre MPUMEHEHUs 3HAaHUHN
M3 pa3HBIX pa3/IeNioB IIKOJBHOTO Kypca (U3HKH, a Takke
UHTETpaliil 3HAaHUWH W3 JAPYTUX NPEIMETOB €CTECTBEHHO-
HAyYHOTO [WKJA: BBICTPAWBATH JIOTHYECKYIO  IICTIOYKY
paccyxJIeHui C omopoit HA  U3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

MCIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 111 OOBSICHEHHS] OCHOBHBIX
MPUHIIAIIOB PabOTHl U3MEPUTEIILHBIX MPHUOOPOB, TEXHUUISCKUX
YCTPOMCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;

MIPUBOJIUTH MPUMEPHI BKJIaJ[a POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB
OKPYKaroIIero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAIIM3UPOBATH U OILICHUBATh MOCIIEACTBHS OBITOBOM
Y TIPOU3BOJICTBCHHON JCSITEILHOCTH YEJIOBEKa, CBSI3aHHOM
C QU3NYECKUMHU TIPOIECCAMH, C MO3UIUN  IKOIOTUYECKOM
0€30macHOCTH, MIPEICTABICHUI 0 paIMOHATILHOM
MPUPOJIONONB30BaHUH, a TaKK€ Pa3yMHOM HCIIOIh30BaHUH
JIOCTUKEHHUI HAYKH M TEXHOJIOTUH JJIs1 JAaTbHEUIIIETO pa3BUTHS
YEeJI0BEUYSCKOro OOIEeCTBa;

MPUMEHATh  pa3du4Hble CIOCOOBI paboThl ¢ MHpOpMaluen



(U3MYECKOTO COJNIEP’KaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX
WH(POPMALIMOHHBIX TEXHOJIOTUI: TpPU OSTOM HCIOJIB30BAThH
COBpEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJOTMH MJIs TOHUCKA,
nepepaboTKU U MPEIbSIBICHUS yueOHOM M HayYHO-TIOY IS PHOM
uHpopmanuu, CTPYKTYypUPOBAHUS U UHTEpIIpeTaluu
uHbOpMAlMY, TIOJYYEHHOW U3 Pa3IMYHBIX HCTOYHHKOB;
KPUTHUYECKH aHAJIM3UPOBaTh MOJIy4yaemMyro HH(OpMAIHIO
U OLICHUBATh €€ JIOCTOBEPHOCTh KAaK HAa OCHOBE HMMEIOLIUXCA
3HAHUM, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHHUKA UH(DOpMaLINH;

IPOSABIIATh ~ OPraHU3allMOHHBIE U [I03HABATEIbHBIE  YMEHUS
CaMOCTOSITENILHOTO MPUOOPETEeHUs HOBBIX 3HAHUN B IpOIECCEe
BBITTOJIHEHUS IPOCKTHBIX U yU4€OHO-UCCIIEI0BATEIBCKUX paboT;
paboTaTh B rpymme € UCHOJHEHHUEM Pa3INYHBbIX COLUATBHBIX
posedi, IUIaHMpOBaTb  pabOTy  TIPYIIbI, PaLUOHAIBHO
pacrhpenenartbh ACSTeNbHOCTh B HECTAaHAAPTHBIX CHUTYaIIUAX,
a/IeKBaTHO OLIEHMBATh BKJIAJ KaXKIOTO U3 YYACTHUKOB I'PYIIIBI
B peIlIeHUE paccMaTpUBaeMO IPOOIEMBI;

MPOSBIIATH MOTHUBALUIO K Oymymiei podeCCHOHATLHOM
JEATENbHOCTH IO  CHEIMAIBHOCTAM  (PH3HKO-TEXHUYECKOTO
npouIs.

COIAEP)KAHHUE YHEBHOI'O IPEIMETA «®U3UKA»
(YI'JIYBJIEHHBIX YPOBEHD)

Moayas 1,2
BJIOK 1. KIACCUYECKAS MEXAHHUKA. 23 YACA
HAYYHBIA METO/I IO3HAHUSA ITPUPObI

Odusnka — (QyHIaMeHTanbHas Hayka o mpupoje. HayuHblit
METO/]I TO3HAHUS U METO/Ibl HcCIIe10BaHus (PU3HUECKUX SIBICHUU.

OKCHEpUMEHT M TE€OpUs B IPOLECCE IO3HAHUS IPUPOIBI.
Habmtonienue u 3kciepuMeHT B pU3UKeE.

CnocoObl  u3MepeHus: (U3MYECKUX BEJIUYUH (aHAJIOTOBBIE
U UpOBBIE  W3MEPHUTENbHBIE  MPHOOPHI,  KOMITBIOTEPHBIC
JATYNKOBBIC CUCTEMBI).

[TorpemHocTr M3MepeHni PU3NUECKUX BETUYUH (a0COMFOTHAS



Y OTHOCHTEJIbHAS ).

MopenupoBanue (¢u3NYeCKUX  SBIGHUH W MPOIECCOB
(MaTtepuasibHass TOYKa, aOCOJIIOTHO TBEPIAOE TEJO, HJealIbHAS
KHUJKOCTh, WJICATbHBIM Ta3, ToYeuHbld 3apsna). [unoresa.
@u3NUECKUil 3aKOH, TPaHULbl €ro MPUMEHUMOCTH. DPuznueckas
TEOpHs.

Pousb u Mecto pusuku B GOpMUPOBAHUN COBPEMEHHON HAYUHON
KapTHUHBI MUPaA, B IIPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Tema 1. KunemaTuka

Mexanuueckoe aBuxeHHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO
nBrkenna. Cucrema orcyéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKH.

Pannyc-BekTOp MarepHalbHOM TOYKH, €r0 IPOEKIMH HA OCH
cucteMbl koopauHat. Tpaekropusi.

[lepemenienre, CKOpocTh (CpeaHsisi CKOPOCTb, MIHOBEHHas
CKOPOCTh) U YCKOPEHHE MaTepUaTbHOM TOYKH, UX MPOEKIIMH HA OCH
cucteMbl KoopauHar. Cllo)keHHE NepeMEICHUN U CIOXKEHUE
CKOpOCTEM.

PaBHOMEpPHOE M paBHOYCKOPEHHOE IIPSMOJIMHEWMHOE 1B KCHHUE.
3aBUCUMOCTb  KOOPJMHAT, CKOPOCTH, YCKOPEHHUS W IyTH
MaTepUaIbHOM TOUKH OT BPEMEHU U UX I'padUKH.

CBobonHOoe majeHHe. YCKOpeHHe CBOOOJHOrO MajeHusl.
JIBukeHue Tena, OpOIIEHHOTO TMOJ YIJOM K FOPU3O0HTY.
3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH M YCKOPEHHs MAaTe€pHaIbHON
TOYKH OT BPEMEHHU U UX IpauKH.

KpuBonuHeliHOe 1BMKEHUE. [[BrKeHNEe MaTeprUabHON TOUYKH IO
OKpPY’KHOCTH. YTJIOBas W JMHEWHas ckopocTh. [lepuon u wacrora
oOpamenust. LleHTpocTpemutensHOe (HOpMalbHOE), KacaTelIbHOE
(TaHreHLIMAILHOE) U MTOJTHOE YCKOPEHHE MaTepruabHON TOUKH.

nabopamopusle padonol

1./3yyeHne  HEpaBHOMEPHOIO  JBMXKEHHS C  LEJbIO
OIpeZieNIEHUs] MTHOBEHHOM ckopocTu. .JM3Mepenne yckopenus
0py  TPSIMOJIMHEWHOM pPAaBHOYCKOPEHHOM JBM)KEHHUU T10
HAKJIOHHOM INIOCKOCTH.

Tema 2. lunamuka

IlepBbiil 3akoH HprotoHa. MHepuuanbHble CUCTEMBI OTCUETA.
[Tpuniun otHocuTenbHOCTH ["anunes. HennepuuaibHble CUCTEMBI



otcuéra (ompeeneHue, MpUMepHI).

Macca tena. Cuia. [lpuHuun cynepnosuiuu cui.

Bropoii 3akon HeroToHa 117151 MaTepraibHON TOUKH.

Tperuit 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKoH BCEMUPHOIO TATOTEHUS. OKBUBAJICHTHOCTb
IPAaBUTAIMOHHOW U MHEPTHON MacCCHhl.

Cuna TspxkecTH. 3aBUCUMOCTh YCKOPEHMs CBOOOIHOTO TaIeHHS
OT BBICOTBHI HAJ TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyueckont
mUpOThl. JIBM>keHue HEeOeCHBIX Tel U MX CIYTHUKOB. 3aKOHBI
Kemutepa. IlepBast kocMHuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttenma. Bec Tena,
JBUKYLIETOCS C YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TpeHUsl CKOJIBKEHUS U CHIIa
Tpenus nokos. Koapdumment tpenus. Cuiia CONPOTUBICHUS TTPU
JOBYOKCHMM Teja BIKMIKOCTM WINM rase, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEIBHOIO JBUKEHHUS.

[Hasnenue. I'mapocratnueckoe nasinenue. Cuiia Apxumena.

Jnabopamopusle padomol

1.13mepenne paBHOACHCTBYIOIEH CUIT IPU ABUKEHUU OpycKa
10 HAKJIOHHOM IIJIOCKOCTH.
Baok Ne2 Kitaccnueckasi MexaHuka (224)

Tema 3. Cratuka TBEpaOro Tea

AoOcomotHo TBEpnoe Teno. [loctynarenbHoe U BpamareabHOe
IBUOKEHHE TBEPAOro Teina. MOMEHT CWIBI OTHOCUTEIBHO OCH
BpamieHus. [lnedo cumpl.  CrokeHue CUJl, TMPUIOKEHHBIX
K TBEpaOMy Teny. LleHTp TsokecTH Tena.

VYcnoBust paBHOBECHUS TBEPIOTO TeEA.

YcroitunBoe, HeycTOUYMBOE, O€3pa3TuYHOe pABHOBECHE.

Texnuueckue ycmpoucmea u mMexHOI02UYecKue npoyeccol.
KPOHILUTENH, CTPOUTEIbHBIN KpaH, PEIIETYaThIe KOHCTPYKIIUH.

Hemoncmpayuu

VYcnoBus paBHOBeECHS.
Bunsl paBHOBecHs.

Yuenuueckuit  3xcnepumenm, nabopamopnvie padomei,

NPAKMUKYM
1.MccnenoBanue ycinoBUil paBHOBecUs TBEPIOro Tena,
MMEIOILIETO OCh BPaLCHUS.



Tema 4. 3akoHBI COXpaHEeHUSI B MEXaHUKeE

NMnynsCc MaTepUaJIbHOW TOYKH, CHUCTEMbl MaTepUAbHBIX
Touek. LleHTp mMacc cucTeMbl MaTepUalbHBIX TOYEK. Teopema o
JBUKEHUU LIEHTpa Macc.

NmMmysibC cuiibl 1 I3BMEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

MoMeHT wuMmIyJabca MartepualibHOM TOuku. [IpeacraBienue
0 COXpPaHEHUU MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISIX.

PabGora cunapl Ha MajaoOM U Ha KOHEYHOM IEpPEMEICHUU.
I'paduueckoe npeacraBieHne pabOThI CHIIBL.

MOoOIIIHOCTh CHIIBL.

Kunernyeckass sHeprust marepuasibHoi Touku. Teopema 00
M3MEHEHUU KMHETUYECKOM SHEPruy MaTepUaIbHOM TOUKH.

[ToreHManbHbIE U HEMOTEHUHUAIbHBIE CUibl. lloTeHUManbHAs
sHeprus. [loTeHmanbHas 3HeEprus ymnpyro aedpopMUPOBAHHOM
npyxunbl. lloTeHunanpHast JHEpPruss Tena B OAHOPOJHOM
rpaBuTaiuoHHOM  noje. lloTeHnumanbHass  »Heprus  Tena
B IPaBUTAIMOHHOM TIOJIE OJIHOPOJHOTO Iapa (BHYTpH U BHE
mapa). Brtopas kocmuueckas CKOpOCTh. TpeThsi KocMHUYecKas
CKOPOCTb.

CBs3b  pabOTHl  HEMOTEHLHUAJIBHBIX CHUJ  C U3MEHEHHEM
MEXaHWYECKOM DSHEPruM CHUCTEMBbl TeJ. 3aKOH COXpaHCHUS
MEXaHUYECKOW dHEPTUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHym 11 naeanbHOM )KUAKOCTU KaK CIIEICTBUE
3aKOHA COXPaHEHHSI MEXaHUYECKON SHEPIrUHu.

Texnuueckue ycmpoicmea U mMexHOI02UYeCKUe Nnpoyeccyl.
JB)KEHUE PAKET, BOAOMET, KOMNEp, MPYKUHHBIA MHUCTOJIET,
THUPOCKOT, (PUTYpHOE KaTaHWE Ha KOHbKAaX.

Hemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE IBMKEHUE.

H3MepeHne MOIIHOCTH CHUJIBI.

N3menenne sHeprun Teaa mpu COBEPIIICHUU PaOOTHI.
B3anMHble TpeBpallleHUss KUHETUYECKOM U IOTCHIMAIBHOU
SHEPIHil MpU JAEUCTBUM HA TEIO CHIBl TSKECTH W CHIIBI



yIpPYrocTH.

CoxpaHeHue SHEprHU IPU CBOOOTHOM MaICHHH.
Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomol
2.HccrnenoBanne COXpaHEHUS UMIYJbCa MPH  YIPYroM

B3aHUMOJICHCTBHU.
3.0npenenenue pabOThl CHIIBI TPEHHS MPHU JBMXKEHUH TENa IO
HaKJIOHHOM IIOCKOCTH.

BJIOK 2. MOJIEKYJISIPHAS ®U3UKA
U TEPMOJAUHAMMUKA

Tema 1. OcHOBBI MOJIEKYJIAPHO-KUHETHYECKOI TeOpUH

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TeOpHUH
(MKT), ux ombiTHOe obocHoBanue. uddysus. bpoyHoBckoe
NBIDKEHUE. XapakTep [JBWIXKEHUS W B3aUMOJCHCTBUS YaCTHIL
BellecTBa. Mojenu CTpOeHHus ra3oB, KMJIKOCTEH M TBEPIBIX Tl
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojiesieil. Macca
U pasmepbl  Mosiekyn  (atomoB). KommuecTtBo — BemecTBa.
[TocTostnHas ABoraapo.

TemoBoe paBHOBecue. TeMreparypa U crocoObl €€ U3MepeHusl.
[[Ixana remneparyp Llenbcus.

Mopens uaeanbHoro raza B MKT: uacTunbl raza ABUXKYTCS
Xa0TUYECKH M HE B3aUMOJIEHCTBYIOT JIPYT C IPYTOM.

l'azoBbie 3akoHBL. YpaBHeHue MenneneeBa—Kianeiipona.
AbcomtoTHas TeMieparypa (1kana remneparyp Kenbsuna). 3akoH
JanbroHa. M3ompoueccsl B MACANbHOM Tra3e C NOCTOSHHBIM
KOJIMYECTBOM  BEIIECTRBA. I'paduueckoe MIPE/ICTABJICHHE
M30IPOIIECCOB: U30TEepPMa, U30X0pa, u3obapa.

CB43b MEX]y NAaBJICHUEM U CPEIHEN KMHETHYECKOW AHEpPruei
MOCTYNATEeIbHOIO TEIJIOBOTO JIBMXKEHHMSI MOJIEKYJl HJI€aTbHOTO
ra3a (ocHoBHoe ypaBHeHue MKT uneanbHoro rasa).

CBs13b a0COMIOTHON TEMITEpaTyphl TEPMOJUMHAMUYECKON CHCTEMBI
CO CpeIHed KHHETHMYECKOW SHEPrueil MOCTYNaTelbHOrO TEILIOBOTO
JIBIDKEHUS €€ JacTHIl.

Texnuueckue ycmpoucmea U mMexHOI02UYecKue Mnpoyeccyl.
TEPMOMETP, OAPOMETP, MOTYUCHHE HAHOMATEPUAIIOB.

Hemoncmpayuu



Mopnenu 1BUKEHUS 4aCTHUI] BEIIECTBA.
Monens OpOyHOBCKOTO JIBUKEHHUS.
Buneoponuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBHXKEHUSI.
Juddysus xxuakocTeit.
Mogens onbiTa LlTepHa.
[IpuTskeHne MOJIEKYII.
Monenu KpUCTaNInYecKUuX PeIEToK.
Habntonenue u ncciegoBaHue U30MpoIecCoB.
Yuenuueckuii  sxkcnepumenm, nadopamopnvie  pabdomot,
NPAKMUKYM
1.WccnenoBanue  mpolecca  YCTAaHOBIEHHUS  TEILIOBOTO
paBHOBECHS NPU TEIJIOOOMEHE MEXIy ropsyeil U XOJIOJAHON
BOJIOH.
2.M3yyeHne H30TEPMHUYECKOTO TIporecca (PEeKOMEHIOBAHO
UCIIONIb30BaHue U(poBoOi TabopaTopun).
N3ydenue n30XopHOTro mnpouecca.
N3yyenne n3obapHoro mpoiecca.

Tema 2. Tepmoaunamuka. TensioBble MAIIMHBI

Tepmonunamuueckass (TJ]) cucrema. 3amaHue BHEIIHUX
ycnosuii st T/I cucreMbl. BHeniHue 1 BHYTpEHHHE MTapaMeETpBI.
[Tapamerpsr TJ] cucCTEMBI KaK CpEIHUE 3HAYEHHS BEIUYMH,
ONMCBIBAIOLIUX €€ COCTOSIHUE HA MUKPOCKOIIUYECKOM YPOBHE.

Hyneroe Hawano TtepmomuHamuiku. CaMOmpou3BOJIbHAS
penakcauus T/ cUCTEMBI K TENIIOBOMY PAaBHOBECHIO.

Mopnens uaeanpbHOro Ta3a B TEPMOJMHAMHMKE —  CHCTEMA
ypaBHEHUI: ypaBHeHHe MenneneeBa—KianeilpoHa u BeIpaXKeHUe
JUI BHYTPEHHEW SHEPTUH. Y CIOBUSA NPUMEHUMOCTH 3TON MOJEIN:
HU3Kas KOHLICHTPALKs 4aCTUL, BBICOKHE TeMIIEpaTypbl. Beipaxenue
JUI BHYTPEHHEW SHEPIUH OJTHOATOMHOI'O MJI€AIBHOTO ra3a.

KBa3ucraTnuecknue u HECTAaTUYECKUE MPOLIECCHI.

DneMeHTapHas padoTa B TepMoAHaAMUKe. Berauciienne paboTs
o rpa¢uKy nporecca Ha pV-auarpamme.

Temonepenaya kak cnocod M3MEHEHHs] BHYTPEHHEH 3Hepruu
TJ] cucrembl 6e3 coBepiieHus: paboThl. KOHBEKIMs, TEMIONpO-
BOJHOCTb, U3JTyYEHUE.

KomuuectBo Temmorel. TemnoéMKOCTh Tena. YaeabHas U



MOJISIpHAsi TEIUIOEMKOCTH  BEIlleCTBA. YpaBHeHHE Maliepa.
VYnaenpHas TemioTra CcropaHus TOIUIMBA. Pacuér koauuectBa
TEIUI0THI Ipu Temtonepeaaye. [loustue o0 anuadbaTHoM mporecce.

IlepBbIii 3aKOH TEPMOAMHAMMKUA. BHYTpEHHsAS dHEprus.
KomnunuecTBo TemnoTel 1 paboTa Kak Mepbl U3MEHEHUS BHYTPEHHEH
sHepruu T/I cucremsl.

BTopoii 3aKOH TepMOAMHAMUKHU JIJI1 PABHOBECHBIX MPOLECCOB:
yepes3 3aJjaHHOE PaBHOBECHOE cocTosiHue T/[ cucTeMbl MPOXOAUT
eIMHCTBEHHas aanabaTta. AGCOIOTHAs TeMIepaTypa.

Bropoii  3akOH  TEpMOAWMHAMMKM i1  HEPABHOBECHBIX
MIPOLIECCOB: HEBO3MOXKHO IMEPENaTh TEILIOTY OT 0ojiee X0JI0JHOTO
Tena K Oosnee Harperomy 06e3 kommencauun (Kiaysumyc).
HeoOpatumocTh NpUpOIHBIX TPOIECCOB.

[TpuHIMnE! AeiicTBHS TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KIIJI. [ukin Kapno.

DKoJOorn4ecKkue aCIIEKTBI HCIIOJIb30BAHUS TETTOBBIX
nsurateneil. TernnoBoe 3arpsA3HeHNne OKPYKAIOIIEH Cpebl.

Texnuueckue ycmpoiucmea u mMexHON02U4eCKue Nnpoyeccyl:
XOJIOMUIBHUK, KOHAMIIMOHED, IU3EIbHBIA U KapOIOpaTOpHBIN
JBUTATENN, TapoBas TypOWHA, TMOJyYE€HUE CBEPXHU3KUX
TeMIeparyp, YTUIM3aLUs «TETUIOBBIX» OTXOJ0B
C UCIIOJIb30BAaHUEM TEIJIOBOTO Hacoca, YTUIM3aLus
OMOOpPraHMYECKOro TOIUIMBA JJisi  BBIPAOOTKH  «TEIUIOBOI»
U DJIEKTPOIHEPIUH.

Hemoncmpayuu

1. V3meHenme TemmepaTypbl OpU  aauadaTHYECKOM
pacuIMpeHu .

2. Bo3ayuiHoe OrHuBO.

3. CpaBHEHUE YIEIBHBIX TEIUIOEMKOCTEN BELIECTB.

4. CiocoObl U3MEHEHHs! BHYTPEHHEH SHEPruu.

5. UccnenoBanue anquabaTHOTO Ipoliecca.

6. KoMIibroTepHbIE MOJIETN TEIJIOBBIX ABUTATEIICH.

Yuenuueckuit  3xcnepumenm, nabdopamopmnvie  pabomoi,
NPAKmMuKym

1. I3MepeHue yaeabHOM TEMI0EMKOCTH.

Tema 3. ArperaTHbie cocTOsiHUS BelecTBa. @a3oBble
nepexoabl



[TapooOpa3oBanue u KoHaeHcanus. VcmapeHue U KUICHUE.
VY nenpHas TemioTa napooOpa3oBaHusl.

Hacpiuennsle v HeHachllleHHble — napel.  KadecTBeHHas
3aBUCHUMOCTh IUIOTHOCTH M JIaBJIEHUS HACBIIIEHHOIO Iapa oOT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT 00BbEMA HACKIILIEHHOTO Mapa.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHSI OT 1aBJIEHUS B )KMJIKOCTH.

Bnaxnocts  Bo3gyxa.  AOCONMIOTHasE W OTHOCHTENbHAs
BJIQ)KHOCTb.

TBépmoe  Temo. Kpucraqummueckue — u amopdHbele — Tena.
AHU30TpOINUSA CBOMCTB KpUCTAJLUIOB. 1 1aBnenne n kpucraum3anus.
VY nenbHas Temora riasienus. Cyonumanus.

Hedopmarnuu tBEpHOro Tena. Pactskenue u cxatue. Casur.
Monyns HOura. Ilpenen ynpyrux nedbopmanuii.

TemoBoe pacmivpeHue KUAKOCTEeN U TBEPABIX Tel, 00BEMHOE
U JIMHEWHOE pacliupeHre. AHrapMOHU3M TEIUIOBBIX KOJIeOaHH
YacTHUIl BELIECTBA KaK IPUYMHA TEIUIOBOTO PACIIMPEHHUs Tel (Ha
KaueCTBEHHOM ypPOBHE).

[IpeoOpa3zoBanue 3HEPTUM B (a30BBIX MEpexoax.

YpaBHeHHEe TEII0BOro OanaHca.

[ToBepxHOcTHOE HaTsKeHHE. Ko3ppHuIMEeHT MOBEpXHOCTHOTO
HaTsokeHMs.  Kamwuisipaele  saBnenus.  JlaBnenwe  mop
HCKPUBJIEHHON MTOBEPXHOCTHIO kUAKOCTH. Popmyina Jlammaca.

Texnuueckue ycmpoticmeéa U mexHOA02UYEeCKUe Npoyeccyl.
KHUJIKUE KPUCTAIIIbI, COBPEMEHHbIE MaTEpPHUAIIbI.

Hemoncmpayuu

TenoBoe pacmmpenue.

CBolicTBa HACBIIIEHHBIX M1APOB.

Kunenne. Kunenue npu noHW>KEHHOM JTaBJICHUH.
W3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.
OnBITHI ¢ MBUIBHBIMH IIEHKAMHU.

CmauuBanue.

Kanunnsipusie sBneHus.

Moneny HEeHbBIOTOHOBCKOM KUAKOCTH.

Crioco0ObI M3MEPEHHS BIAKHOCTH.

HccnenoBanne HarpeBaHMs U IUIABJIEHUS KPUCTAIUIMUECKOTO
BEILIECTBA.

Bunasr nedopmaruii.

Hab6mronenne mansix aedopmaruii.



Yuenuueckuit  3kcnepumenm, nabopamopmuvie padomeot,
NPAKMUKyM
N3mepenune abCoMOTHOM BIaXKHOCTH BO3/TyXa U OLEHKA MacChl
MapoB B IOMEIICHHH.
N3mepenue ko3 uirieHTa moBepXHOCTHOTO HATSXKEHUSI.

BJIOK Ne3 QJIEKTPOAUHAMUKA
Tema 1. DiexkTpuueckoe moJie

OnexTpuzauust Tel U €€ NPOsABICHUS. DIEKTPUUECKUN 3apsl.
JIBa BuAa HJEKTpUYECKUX 3apsaaoB. [IpOBONHMKM, TUANIEKTPUKU
Y TIOJTYTIPOBOIHUKHU. DJIEMEHTAPHBIH 3JIEKTpUUEeCKuil 3apsij. 3aKOH
COXpaHEHUs ANEKTPUUECKOT0 3apsia.

B3aumopeiictue 3apsinoB. Toueunsie 3apsiabl. 3akoH KyoHa.

DnekTpuueckoe nosie. Ero nefictBue Ha 3J1€KTpUYECKUE 3apsiibl.

Hampspk€aHocts  anexktpuueckoro mods. IIpoOHbiil  3apsi.
JIuHuM HanpsHKEHHOCTH AJIeKTpuueckoro noist. OnHoponHoe
AIIEKTPUYECKOE T10JIE.

[ToTeHIManBHOCTD  JNEKTPOCTATHUECKOTO Imoyisl. Pa3HocTh
MOTEHLIMAJIOB W HamnpsbkeHue. [loTeHuuanbHas sHeprus 3apsaa
B IEKTPOCTATUYECKOM TMoJie. lloTeHnman a51eKTpocTaTu4ecKoro
noJig. CBsA3b HAPSKEHHOCTH TOJISL U PA3HOCTU MOTEHIUANIOB JIJIs
JIEKTPOCTaTUYEeCKOro  moist  (Kak  OJHOPOJHOro,  Tak
Y HEOJHOPOJIHOTO).

[TpyHIMI CynepIIO3UIIUH DJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsna. [lone paBHOMEpPHO 3apsHKEHHOMN chephl.
Ilone paBHOMEpHO 3apsbkeHHOro 1o o00bEMy 1mapa. [lome
PaBHOMEPHO 3apsHKEHHON OECKOHEUHOM MII0CKOCTH. KapThHbI TuHMI
HaNpspKEHHOCTH 3THX MOJIEN Y SKBUIIOTEHIIMAIIBHBIX TIOBEPXHOCTEH.

[IpoBOAHMKM B 3JEKTPOCTATHUYECKOM  Iojie.  YCJOBHE
paBHOBECHS 3apsII0B.

JMdnekTpuKky B 3JIeKTpOCTaTHUECKOM Mosie. JuanexTpuueckas
IIPOHUIIAEMOCTh BELIECTBA.

Konpaencarop. D5ekTpoEMKOCTh KOHJIEHCATOpA. DJIEKTPOEMKOCTH
IUIOCKOTO KOHZIEHCATOopa.

[TapannensHoe COETMHEHUE KOHJIEHCAaTOPOB.
ITocnenoBarenbHOE COEIMHEHUE KOHIEHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.



JIBmkeHue 3apsKEHHOU YJACTUIIEI B OJHOPOTHOM
ANEKTPUYECKOM II0JIE.

Texnuueckue ycmpoucmea U MexXHON02UYecKue NnpoYeccol.
JIEKTPOCKOI,  AJIEKTPOMETP,  BJIEKTPOCTaTHUECKas  3allWTa,
3a3eMJIEHHE 3JIEKTPOIpUOOpPOB, KOHAEHCATOPBI, T'eHepaTop Ban ne
I'paada.

Hemoncmpayuu

Y CTpOUCTBO U IPUHLUIT ACHCTBUSA 3IIEKTPOMETPA.
DJNEKTPUUYECKOE M0JIE 3apsSKEHHBIX IIAPUKOB.

DNEKTPUUECKOE M0JI€ IBYX 3apPSKEHHBIX IJIACTHH.

Mogens snekTpocTatuueckoro reueparopa (Ban ne ['paada).
[IpoBOHMKY B 3IEKTPUYECKOM IOJIE.

DneKTpocTaTuYecKas 3aluTa.

YCTpoWCTBO M IEWCTBHME  KOHJEHCATOpPA  IOCTOSHHOM
Y TIEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT
ioniaau IUTACTHH, paccTosHus MEXIY HUMU
U JUDIIEKTPUYECKOU POHUIAEMOCTH.

OHeprus MEKTPUYECKOTO MOJIA 3apsKEHHOT0 KOHAEHCATOPA.
3apsaka u pa3psaKka KOHAEHCATopa Yepe3 pe3nucTop.

Tema 2. IlocTOSIHHBIN JIEKTPUYECKHI TOK

Cuia Toka. [1oCTOSIHHBIN TOK.

VYcenoBust CyneCTBOBaHUs TIOCTOSHHOTO JJIEKTPUYECKOIO TOKa.
Hcrounuku Toka. Hanpsoxenne U u DJ1C E.

3akon OMa a1 yyacTKa Lemnu.

DNEKTPUYECKOE CONPOTUBIIEHUE. 3aBUCUMOCTb CONIPOTUBIICHUS
OIHOPOJTHOTO  NPOBOJHMKA OT €ro JUIMHBl W IJIOIIAIu
MIOIIEPEYHOI0 CEYEHUS. Y ACIIBHOE COIIPOTUBIICHUE BEILIECTBA.

ITocnenoBarenpHOE, MapajuIeIbHOE, CMENIAHHOE COEIUHEHHE
MIPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX JJIEKTPUYECKUX LEIHEH.
[TpaBuna Kupxroda.

Pabora anexrpuueckoro Toka. 3akon Jxoyns—JleHna.

MOIHOCTE  2JEKTPUYECKOTO TOKA. TermuoBas MOLIHOCT,
BBIJIEJISIEMAst HA PE3UCTOPE.

OJIC u BHyTpEeHHEE CONPOTUBICHUE HCTOYHHMKA TOKA. 3aKOH
Oma 17151 noaHOM (3aMKHYTOMN) 3J€KTpUYecKoy 1enu. MolHocTh



HMCTOYHMKA TOKa. KOpoTKoe 3amMbIKaHueE.

Konzaencarop B 1ienu NOCTOSIHHOTO TOKa.

Texnuueckue ycmpoticmea U MeXHOA02UYECKUe NpPOYeccywl.
aMIIEpMETP, BOJIBTMETP, pPEOCTAT, CYETYUK DIIEKTPUUYECKOU
SHEPTHUH.

Hemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA OT HAIPSDKEHUS JUIS
pe3ucTopa, JJaMIlbl HAaKaJUBaHUS U CBETOIUOA.

3aBUCUMOCTD COIPOTUBIIEHUS LIMJIMHAPUYECKUX ITPOBOJHUKOB
OT JIJIMHBI, IJIOIIA/IA TONEPEYHOT0 CEYEHUsI U MaTepuaa.
HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA OT COIPOTHBIIEHUS
IIPU IOCTOSIHHOM HaIlpSKEHUU.

[Ipamoe  usmepenne  OJIC.  KopoTkoe  3aMbIKkaHuE
rajlbBaHUYECKOI'O0  JJIEMEHTa M OLIEHKAa  BHYTPEHHErO
COIPOTUBIICHUS.

Cnioco0ObI coeTMHEHUST UCTOYHUKOB ToKa, DJIC OGaTapeid.
HccnenoBanne pa3HOCTH MOTEHIUAIOB MEXIy MOJIOCAMU
MCTOYHHUKA TOKA OT CUJIBI TOKA B IIETIH.

Yuenuueckuit  3kcnepumenm, nabopamopmnvie pabdomeoi,

NPAKMUKym
HccnenoBanue cMeNIaHHOTO COETMHEHUS PE3UCTOPOB.
N3mepenune OJIC u BHYTPEHHETO CONPOTHBIICHHUS UCTOYHHKA
TOKa.

Tema 3. Tokn B pa3IH4YHBIX cpefax

SHeKTpI/I'-IeCKaSI IPOBOANMOCTD Pa3IUYHBIX BE€HIICCTB.
3J'ICKTpOHHa$I MMpOBOAMMOCTD TBépIILIX METaJII0B. 3aBHCHMOCTD

CONPOTHUBIICHNUS METAJJIOB oT TEMIIEPaTypBI.
CBepXnpoBOIUMOCTb.

OJIEKTpUYECKUT TOK B Bakyyme. CBONMCTBa 3JIEKTPOHHBIX
IIy4KOB.

[TomynpoBonuuku. CoOCTBEHHAsI U MPUMECHAs MPOBOJUMOCTh
IIOJIYIIPOBOJIHUKOB. CaoiicTBa p—~n-nepexona.

[TonynpoBOTHUKOBBIE TPUOOPHI.
ONEKTPUYECKUH TOK B 3JIEKTPOIMUTAX. JIEKTPOIUTHUYECKAS
ayccoumanus. JneKkTponn3. 3akonsl Dapajes s 3JIEKTPOoIIn3a.



DJIEKTPUUYECKU I TOK B razax. CamocTOosITeNbHBIN
Y HECAMOCTOSITEIIbHBIN paspsna. Paznuunbie TUIIBI
CaMOCTOATENBHOTO pa3psaa. Monnus. [1nazma.

Texnuueckue ycmpoiicmea u npakmuyeckoe npuMeHeHue:.
razopaspsHble JIaMIIbI, AIIEKTPOHHO-Ty4Y€eBas TpyOKa,
MOJIyIIPOBOIHUKOBEIE TPUOOPHI: JHUOMA, TPAH3UCTOP, (OTOAHMO,
CBETOJMOJ; TalbBaHMKa, padUHUPOBAHHE MEH, BBIILJIABKa
QITIOMUHUSL, SJIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpayuu

3aBUCHUMOCTbH CONPOTUBIICHUS METAJJIOB OT TEMIIEpaTypHI.
[IpoBOAUMOCTB 31EKTPOIUTOB.

3akoHbl 35eKkTpoau3a Papases.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3yXa.

CpaBHeHME POBOAMMOCTH METAIJIOB M MOTYIPOBOJHUKOB.
OHOCTOPOHHSSI TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii  skcnepumenm, nadoopamopnvie  pabdomoi,
NPAKMUKym

N3mepenue 3apsiga 0JHOBAJICHTHOTO HOHA.
rajabBaHUKa.

BJIOK Ne4. SJIEKTPOAUMHAMUKA
Tema 4. MarauTHoe moJie

B3anmopneiictBue TOCTOSHHBIX ~MarHUTOB W IIPOBOJHHMKOB
¢ TOkOM. MarauTtHoe mosie. BekTop MarHUTHOM HWHIYKIUU.
[IpyHOMn cynepno3uunuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
UHIYKIWH.

MaruauTtHoe 1oJie MPOBOJIHUKA C TOKOM (IIPsIMOTO IIPOBOJIHMKA,
KaTyILIKW ¥ KpyroBoro BUTka). OneIT Opcrena.

Cuna Amnepa, e€ HanpaBJIeHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBleHHE U MOAyJb. JIBH>KEHUE
3apsHKEHHOW YacTUIIBI B OJTHOPOJAHOM MarHuTHoM moje. PaGota
cuiel JlopeHna.

MaruutHoe mnoJjie B BemiecTBe. deppomMarHeTWKH, mNapa- u
JUaMarHeTUKH.

Texnuueckue ycmpoucmea u mexHoI02U4ecKue npoyeccyl.
IIPUMEHEHHUE NOCTOSHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-
MYJIBTUMETD, JJIEKTPOABUTaTENb Sxo0u, YCKOPUTENH
3JIEMEHTapHBIX YaCTHII.



Hemoncmpayuu

Kaprvaa nuHUN MHIAYKOUMM MAarHUTHOTO IIOJIS ITOJIOCOBOTO
U MOAKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

Kapruaa nuHMH MarHUTHOM MHAYKUUU MOJA JUIMHHOIO
IIPSIMOTO IIPOBOJHHKA Y 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOHMKA, KaTYIIKU C TOKOM.

BsaumoneiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JeiictBue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.
HaGnronenne ABIKEHHS IydKa SJEKTPOHOB B MarHUTHOM
ToJIe.

[IpuHuun  AEUCTBUS  AJIEKTPOM3MEPUTEIBHOTO  Mpudopa
MarHUTORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii  3xcnepumenm, nabopamopnvie padomui,

NPAKMUKyM

HccnenoBanue neMcTBUS IOCTOSHHOIO MAarHUTa Ha paMKy
C TOKOM.

Tema 5. JneKTpOMarHUTHAsi MHAYKIUS

SIBneHne onexkTpoMarHUTHOM MHAYKUWU. [IoTOK BekTOpa
MarHuTHOMN UHIYKIUU. S1C MHIYKIHUU. 3aKoH
3JIEKTPOMAarHUTHON WHIYKIUU ®Dapanes. Buxpesoe
anekrpudeckoe noie. Toku Pyko.

OJC uHAYKUMHM B MPOBOJHHUKE, IBHXKYIIEMCS B OJHOPOJAHOM
MarHuTHOM II0JIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTB. Karymka UHIYKTUBHOCTH B LIETIH
ITOCTOSIHHOTO TOKa. fIBneHne camonHaykunu. J/[C caMOMHAYKIMH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

Texnuueckue ycmpoucmea U mexHoI02UYecKue npoyeccol:
VMHyKIHOHHAs [€Yb, COJIEHOM, 3alUTa OT MJIEKTPU3ALUHU TeJl IPU
JBUKEHUM B MAarHUTHOM I10JI€ 3E€MIIH.

Hemoncmpayuu

HaGmtoneHue siBieHUs 3J€KTPOMAarHUTHOW MHTYKIHH.
HccnenoBanune 3aBucumoct OJIC MHAYKIHMH OT CKOPOCTH
MU3MEHEHUSI MarHUTHOTO IOTOKA.

IIpaBuio JleHua.



[Tamenne MarauTa B aIIOMUHHEBOM (MEIHOM) TpyoOe.
SIBiIeHME CAMOMHIYKIIU Y.
Uccnenoanue 3aBucumoct  JDJC  caMOMHAYKUHUH  OT
CKOPOCTH U3MEHEHHUSI CUJIbI TOKA B IIEIH.
Yuenuueckuii  Ixkcnepumenm, nadopamopnvie  pabdomot,
HPAKMUKym
1. UccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Tema 6. Mexannueckue KoJieo0anus

KonebarenpHast cucrema. CBOOOHEIE KOJIEOaHMS.

[Mapmonnueckue konedanus. Kunemarnueckoe v TMHAMUYECKOE
OomMCaHue. OHEPreTHYECKOe ONUCcCaHue (3aKOH COXPAaHCHHS
MEXaHWYECKON SHepruu). BbIBOJ IWHAMUYECKOrO0 OMUCAHUS
rapMOHHUYECKHX  KOJeOaHui U3 UX  DHEPreTHYECKOTO
M KHHEMAaTU4YECKOI0 OIMCAHUS.

Awmiutyna u asza xonedanuii. CBsi3p aMIUIUTYAbI KoJeOaHUM
WCXOJTHOW BEIMYHMHBI C aMIUIATyJaMu KojeOaHui e€ CKOpOCTH
U YCKOpEHHUSI.

[Tepuon u yactora kosieGanuil. Ilepmon ManbIXx CBOOOIHBIX
KojeOaHui MareMaThdeckoro MasTHuKa. [lepuoa cBOOOIHBIX
KOJIeOaHU M MIPYKUHHOTO MasiTHUKA.

[TonsTe o0 3aryxalmux KojeOaHUAX. BbeIHYXIeHHBIC
koseOanus. Pesonanc. PezonancHas kpuBas. BiusiHue 3atyxanus
Ha BUJ PE30HAHCHON KPUBOW. ABTOKONICOAHMUS.

Texnuueckue ycmpoticmea U mexHoOa02UYeCKUe Mnpoyeccyl.
METPOHOM, YacChl, Kauye€lah, MY3bIKaJIbHbIE HWHCTPYMEHTHI,
ceiicmorpad.

Hemoncmpayuu

3anuce K0jaedaTeIbHOrO ABMKEHUS.

Habmroienne He3aBUCMMOCTH TIEpUOAA MalbIX KojieOaHui
rpy3a Ha HUTH OT aMILIUTY/IbI.

HccnenoBanme 3aTyxaromux KoONEOAHWA U 3aBUCHMOCTH
nepro/ia CBOOOIHBIX KOJIEOAaHUN OT CONTPOTHBIICHHMS.
HccnenoBanme konebaHWil Tpy3a Ha MacCCHBHOU MpPY>KUHE
cuenplo (opMUpOBaHUS TPEACTABICHUH 00 UACATBHON
MOJIEJIU MPY>KMHHOTO MASITHUKA.



3aKOH COXpaHEHHs] PHEPruu NpU KoleOaHWSX Tpy3a Ha Mpy-
KUHE.

HccnenoBanue BoIHYKICHHBIX KOJICOAHUIA.

HaGmonenue pe3oHanca.

Yuenuueckuii  Ixkcnepumenm, nadopamopnvie  pabdomot,

HPAKMUKym

WN3mepenue mnepuoga CBOOOJHBIX KOJNEOAHUNM HUTSHOTO

U TIPY>KHHHOTO MasiTHHKOB.

Tema 7. J1eKTPOMArHUTHBbIE KOJIeOaHUSA

Konebarenbupiit  koHTYp. CBOOOJHBIE AIIEKTPOMATHUTHBIC
KojeOaHus B HAeaTbHOM KoJliebarenbHOM KOHTYype. dopmyna
Tomcona. CBsi3b aMILTUTYIBI 3apsiia KOHJIEHCATOPA C aMILTUTY 101
CHJIBI TOKA B KOJIe0aTEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS DHEPrUu B HJCAIBHOM KoJeOaTeIHbHOM
KOHTYpE.

3aryxamiue 3JIeKTPOMAarHUTHBIC KoyieOaHUs. BuIHYXIECHHBIC
ANEKTPOMArHUTHBIE KOJeOaHus.

IlepemenHbli  TOK.  MOIIHOCTH  IEPEMEHHOTO  TOKA.
AMIUINTYyAHOE W JEUCTBYIOIIEE  3HA4YEHME  CWJIBI  TOKa
Y HaPSDKEHUS TP pa3IndHoM (hopMe 3aBUCUMOCTH TIEPEMEHHOTO
TOKa OT BPEMEHHU.

CuHyconnanbHbIl MEPEMEHHbIN TOK. Pe3nucrop, KoHAEHcaTop
Y KaTylIKa UHIYKTUBHOCTH B LIEMTH CHHYCOUAATLHOTO TTEPEMEHHOTO
ToKa. Pe3oHanc TOkOB. Pe30HaHC HanpsyKeHU.

Uneanvupiit  Tpancpopmarop. I[lpousBoxactBo, mnepenaua
U IOTpebIeHNE YIEKTPHUECKOM SJHEPTUH.

DKOJIOTUYECKHUE PHUCKH TIPU TPOM3BOJCTBE DJICKTPOIHEPTHH.
KynpTypa ucnonb30BaHHUsl 3JEKTPOIHEPTHMH B IMOBCEAHEBHOU
KU3HU.

Texnuueckue ycmpoiicmea U mMexHOIO02UYEeCKUe NpoYeccyl:
AJIEKTPUYECKUN 3BOHOK, T€HEPATOpP MEPEMEHHOTO TOKa, JIWHUU
3JeKTpoIepeaay.

Hemoncmpayuu

CBOOOIHBIE AIEKTPOMArHUTHBIEC KOTeOaHusI.

3aBUCUMOCTH,  4YacTOTBI  CBOOOMHBIX  KoieOaHHH  OT
WHIYKTUBHOCTU U EMKOCTU KOHTYpA.

OciumiorpamMmsl 3JIEKTPOMArHUTHBIX KOJICOaHUMH.



['eneparop He3aTyXarOIMKMX AJIEKTPOMATHUTHBIX KOJICOAHUH.
Mozenb 31eKTpOMarHUTHOIO TeHepaTopa.

BoinykaeHHbIE CHHYCOMIaTIbHbIE KOIeOaHus.

Pe3ucrop, kaTyimika WHIYKTUBHOCTH U KOHJICHCATOP B LIEMHU
MIEPEMEHHOT0 TOKa.

Pe3onanc mpu mocnenoBaTeNbHOM COEIUHEHHHM PE3UCTOPA,
KAaTyLIKU UHYKTUBHOCTU U KOHJIEHCATOPA.

YCTpONCTBO M IPHUHIIUIT ACUCTBUS TpaHCcHopMaTopa.

Mopeinb TUHUN 3NEKTPOIIepeaauH.

Tema 8. Mexanuveckue v 3JIEKTPOMATHUTHbIE BOJIHbBI

MexaHuueckue BOJIHBI, YCIOBHS HX PacHpOCTpaHEHUs.
Ilonepeunsle W npojoJibHBIE  BOJMHBL  llepuoxn,  ckopocTs
pacnpocTpaHeHUsl U JUIMHA BOJIHBL. (CBONMCTBA MEXaHUYECKUX
BOJIH: OTPaXCHHE, IPEIIOMIICHUE, HHTePPEPECHINS U TUPPAKIIHSL.

3Byk. CkopocTb 3ByKa. ' poMKkoCTh 3ByKa. Beicota ToHa. TemOp
3ByKa.

[IymoBOe 3arpsA3HEHNE OKPYIKAIOLIEH CPENbI.

ONeKTpOMarHUTHbIE BOJIHBI. Ycnosus U3ITy4eHus
JJIEKTPOMAarHUTHBIX BOJH. B3ammHas opueHTanusi BEKTOPOB , ,
B JJIEKTPOMAarHUTHOW BOJIHE.

CBolicTBa 3J1EKTPOMarHUTHBIX BOJIH: OTPaXXEHHE, IPEIIOMIICHHE,
noJispu3anusi, MHTepQepeHuns u JUppaxius.

[kana 3JIEKTPOMAarHUTHBIX BOJIH. ITpumenenne
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI pagUOCBS3H U TeNEBUACHUA. Pagronokanus.

DNeKTPOMarHUTHOE 3arps3HEHUE OKPYKaroule cpebl.

Texnuueckue ycmpoiucmea u NpaKxmuiecKkoe npumeHeHue:.
My3bIKaJIbHbIE HHCTPYMEHTHI, pajap, paIuonpUEMHUK, TEIEBU30D,
aHTteHHa, Tenepon, CBY-meub, ynbTpa3ByKoBas IUarHOCTHKA
B TEXHHUKE W MEJTUIHE.

Hemoncmpayuu

O6pazoBanue U pacupocTpaHeHUE MTOTIEPEUHBIX
Y TIPOJIOJIbHBIX BOJIH.

Konebuomeecs Ten0 Kak HCTOYHMK 3BYKa.

3aBHCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHMIA.
HaOntoneHne oTpakeHUs M NPEJIOMIIEHUS MEXaHHYECKHX



BOJIH.

HabOmonenune wnTepdepeHny u nudpakiud MEeXaHHUECKUX
BOJIH.

AKyCTHYECKUI PE30HAHC.

CBoiicTBa yIbTpa3ByKa U €ro MPUMEHEHHUE.

HaGnrogenne CcBS3M TPOMKOCTH 3ByKa U BBICOTBI TOHA
C aMIUTUTYJION ¥ 9aCTOTOM KOJICOAHUH.

HccenenoBanue CBOMCTB 2IEKTPOMATHUTHBIX BOJIH: OTPAKEHHUE,
peoMIIeHUE, MOJsipru3anus, Auppakius, uHTepdepeHIus.
Oo6napyxeHue uH(pPaAKPACHOTO U yIbTPadHroIeTOBOTO
W3JyYEHHM.

Baoxk Ne5S. OnTuka

IIpssMonuHENHOE pacIpOCTpaHEHUE CBETA B OJTHOPOIHOM cpeie.
Jlyu cBera. ToueuHbIil HICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHus cBera. l[loctpoeHue
n300paXkeHmii B IiockoM 3epkaiie. Cepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHHUS CBETA. AOCOJIFOTHBIM
noKaszareiab  npesomiieHHa.  OTHOCUTENBHBIM  ITOKa3aTenb
npenomiieHus. [IocTOSIHCTBO 4acTOTHI CBETA M COOTHOIIEHUE JJTUH
BOJIH IIPU IIEPEX0JI€ MOHOXPOMATHUYECKOTO CBETA YEpE3 I'PaHULLy
paszfesna ABYX ONTUYECKUX CPEel.

Xon nyueit B mpusme. [ucnepcusi cBera. ClokHBI COCTaB
oenoro ceera. L{Ber.

ITonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroa MOIHOTO
BHYTPEHHET0 OTPaKEHHUS.

CoOuparomue ¥ pacceuBaronive JHMH3bL. TOHKas JIMH3A.
@DOoKycHOE pacCTOSHUE U ONTHYECKas CHJIa TOHKOW JIMH3BI.
3aBUCUMOCTh (DOKYCHOTO pPACCTOSHUS TOHKOW chepuueckont
JUH3bI OT €€ TEeOMETPUU U OTHOCUTENBHOIO IOKa3aTess
IIPETIOMIIEHUS.

dopMyia TOHKOM JIMH3BL. Y BETUYEHHE, 1TaBAEMOE JIMH30M.

XoJ dyda, IpOLIEANIEro JUH3Y O] NPOU3BOJIBHBIM YIJIOM K €€
rmaBHOM onTuueckoil ocu. Iloctpoenune wu300pakeHUNH TOUYKU
Y OTpe3Ka NpSMOM B COOMpAIOIIMX M PACCEMBAIOLIMX JIMH3aX U UX
CHCTEMaX.

OnTuueckue npudbopsl. Pazpemaromias cmocodbHocts. a3 kak



ONTUYECKasi CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBass ontuka. HaTepdepenums cBera. KorepeHTHBIC
WCTOYHUKH. YCJIOBUS HAOIIOACHUS MaKCUMyMOB U MUHHMYMOB
B UHTEPQEPEHIIMOHHON  KapTUHE OT JBYX  KOTE€PEHTHBIX
UCTOYHUKOB. [lpuMmepbl Kiaccuueckux HMHTEP(EPEHINOHHBIX
CXEM.

Hudpakuus cBeta. Judpakunmonnas pemérka. YciaoBue
Ha0I01eHUs TJIaBHBIX MaKCHUMYyMOB npu naJeHuu
MOHOXPOMAaTHYECKOTO CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

Texnuyeckue ycmpoiicmea u mMexHONO02UYeCKue Hnpoyeccyl:
OYKH, JTyTIa, IEPUCKOT, poToanmapaT, MUKPOCKOII, TPOESKIIMOHHBIN
anmapar, IpOCBETJIICHHE  ONTUKH, BOJOKOHHAs  OINTHKAa,
nudpakMoHHas PeléTKa.

Hemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenomieHus CBETa.

HaGntoneHne mOJIHOrO BHYTpPEHHEro oTpaxeHus. Mojenb
CBETOBO/JIA.

Hccnenosanue xoJa CBETOBBIX ITy4KOB qyepes
IUIOCKONApAUIETIbHYIO MJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paykeHU B JIMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Habmtonenue natepdepeHnnn caera.

HabutoieHne 11BeTOB TOHKUX MJIEHOK.

Habmtonenue nugpaxkuuu cera.

N3yuenne nudpakiimoHHON peréTku.

Habmtonenue nupakiiMOHHOTO CIIEKTpa.

Hab6monenue qucnepcuu certa.

HabmtoneHue nonsipu3aium cBeTa.

[IpumeneHue nONAPOUIOB Ui HU3YYEHUS MEXAaHMUYECKUX
HaIpPSOKCHUN.

Yuenuueckuit  skcnepumenm, nabopamopnsvie padomei,

NPAKMUKYM
N3mepenue nokaszarens IpeJoMIEeHUS CTEKIIa.
W3mepenne pOKyCHOTO pacCTOSIHHSI PaCCEUBAIOIINX JIUH3.
HaGmonenne mudpakiuu, wHTEphEpeHIMN U MOJSPHU3AIIN



CBeTa.
HaGumonenue aucriepcum.
N3mepenne 1JIMHbBI CBETOBOM BOJIHBI.

BJIOK Ne6. OCHOBBI CIIELIUAJIBHOM TEOPUHA
OTHOCHUTEJBHOCTHU

["paHuIBl NPUMEHUMOCTH KJIacCu4ecKor MexaHuKu. [locTynarsl
CHCI.[PIEUIBHOIZ TCOpHUU OTHOCUTCIILHOCTH.
[IpocTpancTBeHHO-BpeMeHHO  uHTepBai. I[IpeobpazoBanus
Jlopenua. VYciosue MIPUYUHHOCTH. OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHHEe BPEMEHHU U COKpAIlleHUE AJIUHBI.
DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTULIBI.
CBsi3pb Macchl C 9HEpPrued | UMITYJIbCOM PEISITUBUCTCKON
HJaCTHUILIBI. 3H€pFI/I$I IIOKO4.
Texnuueckue yCWlpOlZCWZGd U mexHoaocuvecKkue npoueccm:
CITYTHHKOBBIC HpI/IéMHI/IKI/I, YCKOPUTECIIN 3aPAKCHHBIX YaCTUII.
Yuenuueckuit  skcnepumenm, nabopamopnvie padomoi,
NPAKMUKYM
OrnpezneneHne UMIYJIbCA U SHEPTUHM PEISITUBUCTCKUX YACTHUIL
(o dotorpadusaM TPEKOB 3apSKEHHBIX YACTUI] B MATHUTHOM
oJie).

KBAHTOBAS ®U3UKA
Tema 1. KopnyckyJIsipHO-BOJHOBOM Ayaju3M

PaBHOBeCcHOE TemIOBOE W3NMydeHHE (M3ITydeHHE aOCOIIOTHO
yépHOro Tena). 3akoH cmemeHus Buna. T'mmoreza [lnmanka
0 KBaHTax.

@DOTOHBI. DHEPTHUS U UMIYJILC POTOHA.

®dotorpdext. OmbiTe A. I'. CroneroBa. 3akonsl hoTodddexTa.
VYpaaenne DitHmreiiHa ans Gorodrddexra. «KpacHas rpanuma»
dboTodrddekra.

JlaBieHue cBeTa (B YaCTHOCTH, JaBJICHHUE CBETa Ha aOCONIOTHO
MOTJIOMIAONIYI0 ¥ a0CONIOTHO  OTPAXKAIOIIYI0 ITOBEPXHOCTH).
Omnsrite [1. H. JleGenena.

BonHoBbie cBolicTBa yactull. Bonubl ne bpoitns. JlirHa BOJHBI
ne bpoins ¥ pasmepsl 00JIaCTH JIOKATU3allUd  JABUKYIICHCS
gacTuiel. KoprmyckynsipHo-BOoTHOBOM — ayanusMm. Judpaxius



AJIEKTPOHOB Ha KPUCTAJLIAX.

Crnemuduka  m3mepeHuid B Mukpomupe.  CoOTHOIICHUS
Heonpenenénnoctei [ eiizendepra.

Texnuueckue ycmpouicmea u mMexHONO02U4eCKue npoyeccyl.

crekTpomMeTp,  (GOTOdJIEeMEHT,  (HOTOMATUYMK,  TYHHEJbHBIN
MUKPOCKOTI, COJTHEYHAsI OaTapesi, CBETOIUO/I.
Hemoncmpayuu

D013 PeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHeNIHETO GoTtodddexra.

Uccnenosanue 3aBUCUMOCTH COTPOTHUBIICHUS
HOJIYTIPOBOJIHUKOB OT OCBEIIEHHOCTH.
Cseroauo.

ComnHeunast 6aTapesl.
Yuenuueckuit  Ixcnepumenm, nabopamopuvie  padomol,
NPAKMUKYM

Hccnenosanue Gporope3uncTopa.

N3mepenne mocrosiHHoM IlnaHka Ha OCHOBE HCCIIEIOBAHUS
dororddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa Yepe3 CBETOIAHMOM OT
HAIpsoKCHUA.

Tema 2. ®Puzuka aToMa

OnbITBl MO HCCIENOBAHUIO CTpoeHHst aToma. IlmanerapHas
Mozelnb aroma Pesepdopaa.
[Toctynatel bopa. M3nydenue u norusomeHue (OTOHOB INpHU
Mepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUU HA JPYTOH.
Buap! ciexktpoB. CriekTp ypoBHEN SHEpriuu aroMa BOJI0pO/Ia.
CrioHTaHHOE M BBIHYKJIEHHOE H3NTyueHue cera. Jlazep.
Texnuueckue ycmpoiicmea U mMexHOIO2UYeCKUe NpoYeccyl.
CHEeKTPaJbHBIM  aHamu3 (CIEKTPOCKOI), Ja3ep, KBaHTOBBIN
KOMIIBIOTEP.
Hemoncmpayuu
Monens onbita Pesepdopna.
Habumoienne nuHeHyaTbIX CeKTPOB.
VY CTpoicTBO U IEHCTBHE CUETUNKA MOHU3UPYIOLIUX YACTHIL.
Onpenenenre AJIMHBI BOJTHBI JIA3€PHOTO U3ITYUYECHHUS.
Yuenuueckuit  3xcnepumenm, nabopamopmnvie  pabomoi,



NPAKMUKYM
Haburoienue TMHEeHYaToro CeKTpa.
HccnenoBanue ciekTpa pa3peKeHHOr0 aTOMapHOTo BOAOPOa
U U3MepeHne MoCcTosTHHOM Punbepra.

Tema 3. ®u3uka aTOMHOIO SIAPA M 3JIEMEHTAPHBIX YACTHI

Hyxnonnass monens sapa [eiizenOepra—NMBanenko. 3apsg
sanpa. MaccoBoe uucio sapa. M3oromnst.

PannoakTUBHOCTS. Anbda-pacna. DIIEeKTPOHHBII
U IO3UTPOHHBIN OeTa-pacnaj. ['amma-usnydenue.

3aKOH paJlMOaKTUBHOIO pacnana. PaguoakTuBHBIE M30TOIBI B
npuposae. CBoilcTBa HOHM3UPYIOLIETO U3IyuyeHUs. BuusHue
pallMOaKTUBHOCTU HAa JKUBbIE OpraHu3Mbl. EcrecTBeHHBIH (HoH
n3nyuenus. Jlosumerpusi.

OHeprust CBA3M HYKJIOHOB B snpe. Snepuble cuibl. Jledext
Macchl Spa.

SAnepuple peaxkuuu. [leneHue ucuHTE3 snep. SlnepHeie
peaktopbl. [IpoOiemMbl ympaBisieMOro TEpMOSIEPHOTO CHHTE3A.
OKOJIOTHYECKHE aCIEKThI Pa3BUTHSI SIEPHON SHEPTETUKH.

MeTo1bl perucTpalyy U UCCIEIOBaHMSI 3JIEMEHTAPHBIX YaCTHUL.

@yHIaMEHTAIBHBIE  B3aUMOJEHUCTBUA. bapuOHBI, ME30HBI
u nentonsl. [lpencraBnenne o CranpaptHoil monenu. Ksapk-
TJIFOOHHAs! MOJIENb aJPOHOB.

®dusuka 3a npenenamu CranaaptHo Mojaenu. TéMHas Matepus
1 TEMHAs! SHEPTUs.

EnuncTBO Qu3nueckoil KapTUHBI MUpa.

Texnuueckue ycmpoiucmea U mMexHOI02UYeCKUue npoyeccyl.
NO3UMETp, KaMmepa BuiibcoHa, SAepHBI peakTop, TEPMOSACPHBIN
peakTop, aToMHast 60MOa, MarHUTHO-pPE30HAHCHAs! TOMOTpagusl.

Yuenuueckuit  sxcnepumenm, nabopamopmnvie  pabomoi,
NPAKMUKYM

WccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusm).
HccnenoBanne paguoakTUBHOTO (POHA C UCIOIb30BaHUEM
JIO3UMETpA.

W3ydenue noriorieHus 6eTa-4yacTULl aTFOMUHUEM.

SJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN



OTanbl  pa3BUTHS  ACTPOHOMUHU. [Ipuknagnoe u
MHPOBO33PEHUECKOE 3HAUE€HHUE acTpoHOMUH. [IpuMeHUMOCTh
3aKOHOB (M3UKH JJI1 OOBSICHEHUS TMPHUPOJBI KOCMHUYECKHUX
00BEKTOB.

Meroabpl  acTpoHOMHYECKUX —HcchenoBaHuil. CoBpeMEHHbIE
ONTUYECKUE TEJECKOMbI, PaJUOTENCeCKONbl, BHEaTMOC(epHas
aCTPOHOMMUSI.

Bun 3B€3mHoro Heba. Co3Be3ausi, spkue 3BE3/BI, TUIAHETHI, X
BUJIUMOEC ABH)KCHHE.

CoiiHeuHas cucrema.

Counnie. ConHevHast akTUBHOCTb. Mctounuk 3Heprun ConHia u
3BE3 .

3BE31bI, MX OCHOBHBIE  XapakTepucTuku. Juarpamma
«CIIEKTPAIbHBIA KJacC — CBETUMOCTb». 3BE3Abl TJIaBHOM
IIOCIIEAOBATEIFHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS
3BE3 TIJIaBHOM IIOCIIEIOBATEIbHOCTH. BHYTpEeHHee CTpoeHue
3BE371. COBpEMEHHbIC TMPEJCTABICHUS O MPOUCXOKICHUU U
sBoJiroruy ColtHIa U 3BE3]T. DTaIlbl )KU3HH 3BE3]I.

Maiaeunsii [lyte — nHama [Nanaktuka. [lonoxxenue u qsuxxeHue
Comana B lajmaktmkxe. Tumbl rajnakTtuk. PaguorajsakThku U
KBazapbl. UEpHbIE ABIPHI B sIApax TajJaKkTHK.

Bcenennas. Pacmiupenne  Bceenennoil. 3akon  XaOOua.
Paz6eranme ramaktuk. Teopus bonbmioro B3peiBa. PenmkroBoe
W3JTy4YCHHE.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue naonrooenusn:

Habmronenuss 3BE€3gHOro HeOa HEBOOPYXKEHHBIM TIJ1a30M

C UCIIOJIb30BAHUEM  KOMIIBIOTEPHBIX  MPUIOKEHUU  AJiA

OmpeNesieHUusT  TOJIOKEHUST  HEOECHBIX  OOBEKTOB  Ha

KOHKPETHYIO  JIaTy: OCHOBHble co3Be3aus (CeBepHOro

MOJTYIIIApHST U SIPKUE 3BE3JIBI.

HabGmonenuss B teneckon JlyHBI, TMJIaHeT, TyMaHHOCTEH

U 3BE3THLIX CKOIUICHUH.

MEXIPEIMETHBIE CBA3U MEKIIPEJIMETHBIE
CBA3U



Nzyuenue Kypca buzukn yIIIyOJIEHHOTO YPOBHSI
OCYIIECTBIISIETCA C YUYETOM COJEPKATEIBHBIX MEKIPEIMETHBIX
CBsI3€H C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduu u
TCXHOJOI'uu.

MesicnpeOomemnsvle NOHAMUA, C6A3AHHbIE C U3YYEHUEM
Memo008 HAYYHO20 NO3HAHUA: SBICHWE,  HAy4yHbIH (akr,
rurnoTe3a, (Gpusnyeckas BEIWYHMHA, 3aKOH, TEOPHs, HAONIOJCHHE,

OKCIICPUMCHT, MOZACIINPOBAHUC, MOJCJIb, HU3MCPCHHUC,
MOTPEITHOCTH M3MEPEHHH, U3MEPUTEIIbHBIC MTPUOOPHI, ITUPPOBas
naboparopusi.

Mamemamuxka: Peumienue cuctembl ypaBHeHMH. JIuHeilHas
¢bynkuusa, mapabona, rumepbona, ux rpaduUKu U CBOMCTBA.
Tpuronomerpuueckue (GyHKIMU: CHHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC; OCHOBHOE TPUTOHOMETPHUECKOE TOXAECTBO. BekTOpHI
U UX MPOCKUUU HA OCU KOOpPAMHAT, CJIOXCHHE BEKTOPOB.
[IpousBonnbie sneMeHTapHBIX GyHKUMA. [lpusHakm momoOus
TPEYTOJIbHUKOB, OIIpeIesICHHE IIOLAU IIIOCKUX PUryp u 00béMa
Tell.

buonozua: wmexanndeckoe IBUKEHHE B JKMBOW IPUPOJE,
mud¢y3us, ocMoc, TEMJI000MEH >KMBBIX OPraHU3MOB, TEIJIOBOE
3arpsi3HEHUE OKpYKaroIen Cpensl, YTHIN3aLHUS
OMOOpPraHNYECKOro TOIIMBA JJIsl BBIPAOOTKHU «TEMJIOBOW» H
JNEKTPO’HEPIUH, IMOBEPXHOCTHOE HATSIKEHUE W KalWLISPHBIE
SIBJIGHUSI B IPUPOJIE, DJIEKTPUUECKUE SIBJICHUS B JKUBOM IPUPO/IE,
Kosie0aTenbHble JBWKEHHMS B JKMBOM HPUPOZE, SKOJIOIMYECKHE
PUCKH TIPU IMPOU3BOJICTBE 3JIEKTPOIHEPTUH, SJIEKTPOMArHUTHOE
3arpsiI3HEHUE OKPYXKAIOLIEH Cpelbl, yIbTPa3ByKOBas JUArHOCTUKA
B MEJMIIMHE, ONTUYECKUE SIBJICHUS B )KUBOM MpUpoOe.

Xumusa: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U
MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAas Macca, IOJy4YEeHHE
HAaHOMATEPUAJIOB, TEIJIOBBIE CBOMCTBA TBEPHBIX TEN, KUAKOCTEH U
ra3oB, JKHUJKUE KPHUCTAJUIbI, 3JEKTPUYECKHE CBOWCTBA METAILIOB,
EKTPOJIUTUYECKAs  JUCCOLMAINS, TalbBaHUKA, AJIEKTPOHHAs
MHUKPOCKONMSL. KpUCTAINIMYECKas CTPYKTypa TBEPABIX Te,
MEXAHU3MBI o0pa3oBaHUs KPUCTAJUIMYECKON  pPELIETKH,
CIIEKTpaJIbHBIN aHaJu3.

T'eocpaghua:  BnaXHOCTH  BO3AyXa, BETpbl, Oapomerp,
TEPMOMETD.



MarHuTHbIE TOJIOcCAa 3€MJIM, 3alie’kKM MAarHuTHBIX Py,
(hoTochEMKa 3eMHO MOBEPXHOCTH, cericMorpad.






TeMaTnyeckoe IJIAHMPOBAHME.

Monayas 1.

Ne
NOrpy:KeHHust

Pasjneibl, TeMbl OTPYKEHUH

KoauuectBO
4acoB

1.
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1.®usuka — pyHaamMeHTanbHas Hayka o nmpupoae. Haydnsii
METO/]T TO3HAHUS ¥ METOJIbI HCCIICIOBAHUS (PU3HUECKUX
siBJIeHU. Mexanunueckoe iBuxeHne. OTHOCUTEIbHOCTD
MeXaHU4ecKoro ABmxeHus. Cucrema orcuéra.

2. [lepemerienne, CKOPOCTh (CpeaHsIsl CKOPOCTb, MTHOBEHHAs
CKOPOCTb) U YCKOPEHUE MaTepUaIbHON TOUKH, UX TPOCKIIUU
Ha OCU CUCTeMbl KoopauHaT. CloKeHue nepeMelieHuid u
CJII0’KEHUE CKOPOCTEM.

3. PaBHOMepHOE U paBHOYCKOPEHHOE NMPSIMOJIMHENHOE
JBUKEHHE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U
IIyTH MaT€pPUAILHON TOUYKHU OT BPEMEHHU U UX
rpadukH.

4. Jlabopamopnas paboma Nel
1.MccnenoBanue COOTHOIIECHUS MEXY Iy TSAMH,
IIPOMICHHBIMU TEJIOM 32 OCJE10BaTENIbHbIE PABHbIE
IIPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBUKCHHUH C
HA4YaJIbHOM CKOPOCTBIO, PABHON HYJIIO

5. KpuBonuneitHoe nuxkeHue. [[BukeHue maTepualbHOU
TOYKH 110 OKpPY>KHOCTH. YTJoBass M JIMHEHHAas CKOPOCTb.
Ilepuon wu wyacrtota oOpamenus. LleHTpocTpemuTenbHOe
(HOpMalnbHOE), KacaTelbHOE (TaHTeHIMAIbHOE) M IOJHOE
YCKOPEHUE MATEPUAJIBHON TOUKH.

5

2 Oeno.

1.IlepBelii 3akoH HproToHa. HHepuuanbHblE CHUCTEMBI
OTCY€Ta. [TpuHIHN OTHOCUTEJIBHOCTHU [Nanunes.
HeunepuuansHbele  cucreMbl  oTcuéra  (ompeneneHue,
MIPUMEPHI).

2.Macca tena. Cuna. Ilpuniun cynepnosuiuu cui. Bropoit
3aK0oH HpIOTOHA [UIs1 MaTepraabHON TOYKH.

4.Tpetunii 3axkoH HproTOHA /17151 MaTepuabHbIX TOUEK.

5.3akoH  BcemupHoro TAroreHus. Cuiia  TSOKECTH.
3aBHCUMOCTh YCKOPEHHSI CBOOOTHOTO MAJICHUs OT BHICOTHI HAJ
MTOBEPXHOCTHIO MJIAHETHI U OT reorpapuueckoi MIHUPOTHI.

3 neHs.

1. Cuna ympyroctu. 3akoH ['yka. Bec Ttena. Bec tena,
IOBUKyLIerocs: ¢ yckopeHneM. Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHS CKOJNBXKEHHMSI M CHJIa TPEHUS IOKOS.
Koadduument tpenus.

2. JL.pNe2 MW3mepenue paBHOICHCTBYIOIMIEH CHII TIpH
JBUKEHUH OpyCKa MO HAaKIIOHHOM TUIOCKOCTH.
3.YcnoBus paBHOBECHS TBEPIOTO TeEIA.

4. Mlmnynbc MaTepuaibHOM TOYKU. 3aKOH COXpaHEHUS

HUMITYJIbCA. PeakTtuBHOE JABHKXCHUC.




5.MoMeHT umnyJibca MaTepualIbHOM TOUYKHU. [IpencraBinenue
0 COXpaHEHUHM MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX HOJIAX.

4 neub.
1. Padora cwiisl, MOIITHOCTE CHJIBI.

2.Kunernyeckas SHeprus MaTepralbHON TOUKHU. Teopema 00
W3MEHEHUU KMHETUYECKOW SHEPTUM MaTepHAIbHOM TOUKH.

3.IlorennmanbHas sHeprus. [loTeHnmanpHas dHEPrUs
yOpyro 1e(popMUpPOBAHHON HPY>KHUHBI.
4. IloTeHuManpHas HEPIUsl Tejaa B OJHOPOIHOM

IpaBUTALlMOHHOM T0Jie. BTOpas kocMuueckas CKOpOCTb.
Tperbs KOCMUYECKast CKOPOCTD.

5.CBs13bp pabOTHI HEMOTECHIIUATBHBIX CUJI C U3MECHCHHEM
MEXaHUYECKON SHEPTHH CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOI SHEPTUU.

aadopamopmusie paboma

2.0npenenenue padOThI CUJIbI TPEHUS MIPH IBHKEHHUH TeJa 10
HAKJIOHHOH TJIOCKOCTH.

5 neHnp
1. WuauBuayanbHbIE KOHCYIbTAIIUU.
2. 3auet o TeMme «Kitaccnueckast MEXaHHUKay
3. 3auer o Teme «Kitaccuueckast MEXaHUKa)

MOJ'IeKyJIﬂpHO-KI/IHETI/I‘-leCKaH TEOpUi. TepMO}II/IHaMI/IKa.

1 neHs.

1.0cHoBHbIe monoxennss MKT, ux onbITHOE 000CHOBaHUE.
Huddyzus. BpoyHoBckoe aBukeHHne. XapakTep ABHKEHHS

U B3aMMOJECHCTBHSI YAaCTHI] BELIECTBA.

2. Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPBIX TEI

1 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIEJIEH.
Macca u pazmepsl Moseky (aToMoB). KonnuecTBo BeriecTsa.
[TocTostnuas ABoraapo.

3.TermoBoe paBHOBecHe. Temmeparypa u criocoosl e
n3mepenus. [llkana remneparyp Lenscus.

4 Monens ngeansrHoro raza B MKT. I"'a30BbIe 3aKOHBI.
VYpaBuenune MenneneeBa—Knanelipona. AGcomoTHas
TeMieparypa (mkaina temneparyp KenbBuHa).

5.3akoH JlanibTOoHA. M30mponiecchl B HacaIbHOM Tra3e

C MOCTOSIHHBIM KOJINYECTBOM BenlecTBa. [ paduueckoe
Mpe/iCTaBJIeHHE N30IIPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

21eHb

1.OcnoBHoe ypaBaHenue MKT uzneanbHoro rasa.

2.CBs13b aOCOMIOTHON TEMIIEPaTypbl TEPMOJUHAMUYECKON
CUCTEMBI CO CPEIHEN KUHETUYECKON YHEPTUeH
MTOCTYNATEJIbHOIO TEIJIOBOT'O IBMXKEHUS €€ YaCTHIL.

3,4 nabopamopnuie padbomul




1.M3y4yeHne n30TEpMUUECKOTO UM U30XOPHOTO WU
M300apHOTO Mporiecca.

2.MccnenoBanue mporecca yCTaHOBJICHUS TETJIOBOTO
PaBHOBECHS IIPH TEIUIOOOMEHE MEXIy TOpSYeH U XOJIOTHON
BOJIOH.

5. Tepmoannamuueckas cucrema. HyneBoe nauano
TepmouHamMuku. Camonpou3BoJibHas penakcauus T/]
CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

3 neHp

1. BHyTpeHHss 3HEPrUsl OAHOATOMHOI'O UEAIBHOTO rasa.
OnemeHTapHas paboTa B TepMOIUHAMUKE.
2.Tennonepeaua Kak criocod M3MEHEHUsI BHYTPEHHEH
sHepruu T/] cucremsl 0e3 coBepienust padotsl. KonBekius,
TEIIONPOBOJHOCTD, U3IIyYCHHUE.

3.KonnuectBo Tenmnotsl. TenmnoéMKocTs Tena. Y ienbHas u
MOJIIpHas TEINIOEMKOCTH BellecTBa. Y paBHeHHe Maiiepa.
VY nenvpHas TEI0Ta CropaHus TommBa. Pacuér konmyecTsa
TEIUIOTHI MpH Terutonepenaye. [loustie 06 annadatHoM
rporecce.

4.1lepBblii 3aKOH TEPMOJUHAMUKU. BHYTpeHH:s 3HEprUsl.
KonnyecTBo TemioTs! ¥ paboTa Kak Mepbl H3MEHEHUS
BHyTpeHHel sHepruu T/l cuctemsl.

5.BTopoi 3akoH TepMoavHAMUKHU. [IpUHIUIIBI neiCTBUSA
teroBbix MamnH. KITJ[. [{ukn Kapho.

4 neun

1. [Tapoo6pa3zoBanue u KoHaeHcalus. Vcrnapenue u KUmneHue.
VY nenpHas TermioTa napoodpazoBanusi. HacbleHHbie

Y HEHaChIIIeHHbIE Maphl. BnaxxHOCTh Bo3ayxa. AGCOIIOTHAS U
OTHOCHUTEINbHAS BIaKHOCTb.

2.TBépnoe Teno. Kpucrannudeckue 1 aMmop¢HbIe Tena.
AHU30TpONUS CBOMCTB KpUCTa/LIOB. [InaBienue

Y KpUCTAJUIM3aIMs. Y JeNbHas TEIUIoTa IIaBJICHHS.
Cy6mumarnus. Jlepopmanuu TBEpaoTO Tena. Pactsokenne

u cxatue. Casur. Moayins FOnra. [Ipenen ynpyrux
nedopmaruit

3.IIpeobpazoBanue 2HEPTUM B (Pa30BBIX MEPEXoaax.
YpaBHeHHE TEIIOBOroO OanaHca.

4.TloBepxHocTHOE HaTsDKeHue. Koaguunent
MMOBEPXHOCTHOTO HATsDKeHUs. KanuiisipHbie SBICHMSL.
nabopamopmuvie padomol

1.M3Mepenune yienpHOHN TEIUIOTHI IUIaBJICHHUS JIbJA.
2.M3mepenne abCOMIOTHOM BIIAYKHOCTH BO3yXa U OI[EHKA
MacChl MapoB B TIOMEIICHUH.

3.M3mepenue korhpuireHTa moBepXHOCTHOTO HATSHKEHUSI.

3 1eHb




1.lnauBuayanbHbIE KOHCYJIBTALINH.
2.3auer no teme «MKT. Tepmoannamuka
3.3auer o teme «MKT.TepmoauaaMuka.»

duekTpocTaTuka. IlocTOSAHHDBIN TOK.
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1 neub

1.DnekTpuzamust Ten. OJEeKTpuyeckud 3apsan. JlBa Buma
ANEKTPUYECKUX 3apsI0B.

2. TIpoBOAHMKY, TUAIIEKTPUKUA M TOJYIPOBOJAHUKH. 3aKOH
COXPAHEHUS IEKTPUUYECKOTrO 3aps/ia.

3. B3aumopeiictBue 3aps10B. 3akoH Kynona.

4. ToyeuHblld SJIEKTPUUECKUI 3apsAl. ODJIEKTPUUECKOE IIOJIE.
Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIS.

S.IIpuHUMII Cynepno3uIMU JJIEKTPUYECKUX IMojed. Jlunum
HaIpsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

2.71eHb

1.Pabora cun »saekrpocraruueckoro oy, [loreHumar.
Pa3zHocth noreHumanos.

2.1IpOoBOTHUKH M AUDJICKTPUKHU B DJIEKTPOCTATHYECKOM TIOJIE.
3. JudnekTpudeckasi IPOHUIIAEMOCTb.

4.9nextpoémkocTh. KoHnencaTrop. 1eKTpoEMKOCTh IITIOCKOTO
KOHJICHCATOpA.

5.OHeprus 3apsHKEHHOr0 KOHAEHcaTopa.

3.1eHb

1.OnexkTpudeckuii TOK. Y CIOBUS CYLIECTBOBAHUS
AIEKTPUYECKOTO ToKa. MicTouHMKM TOKA.

2.Cuna Toka. [locrosiunbiii Tok. Hanpspkenue. 3akon Oma 1st
y4acTKa LeMHu.

3.DNeKTPUYECKOE COMTPOTUBIIEHHUE. Y IETbHOE COMPOTUBICHUE
BEIIECTBA.

4.IlocnenoBaTenbHOE, MApaIIEIbHOE, CMEILIAHHOE
COCIMHEHHE MMPOBOIHUKOB.

5.Pabora snextpuyeckoro Toka. 3akoH Jlxxoyns—JleHna.
MOMIHOCTD JAEKTPUIECKOTO TOKA.

4.1eHb

1.OnekTpoBHIKyILasl CUJIa U BHYTPEHHEE CONIPOTUBIICHHE
MCTOYHUKA TOKa. 3aKkoH OMa IS TOJTHOH (3aMKHYTOH )
anekTpuyeckoi nenu. Koporkoe 3ambikaHue.
2.27eKTpOHHAs IPOBOJUMOCTb TBEPIBIX METAIIIOB.
3aBUCUMOCTh COIIPOTHUBIIEHUS! METAJUIOB OT TEMIIEPATYPHI.
CBepXIIpOBOIUMOCTb. DIIEKTPUUYECKHM TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB.

3.ITomynpoBonnuku. CoOCTBEHHAs U TpUMeECHas!
IIPOBOAMMOCTH IOJYNIPOBOJHUKOB. CBOMCTBa p—N-niepexoa.
[TomynpoBOAHUKOBBIE TPUOOPHI.




4.OneKTpuyecKuil TOK B pacTBOpax U paciuiaBax
ANEKTPOJIUTOB. DIEKTPOIUTHYECKAS TUCCOLTUALIMS.
DnekTponn3. DAESKTPUUYECKUN TOK B razax. CaMOCTOSTENbHBIN
1 HECaMOCTOSTENIbHBIN pa3psan. Monnus. [1nazma.
nabopamopuvie padomol

1. 3y4yeHne cMEIaHHOTO COEIMHEHHS PE3UCTOPOB.

2. Usmepenune DJIC HCTOYHMKA TOKAa M €ro BHYTPEHHEIrO
COIPOTHUBIICHUS.

5 JeHb. 3
1.MHauBuyanbHble KOHCYIbTALUH.

2.3auer 1o TeMe «AueKkTpocTartuka. [1ocTosHHBIN TOK.»

3.3auer no Teme «DnekrpocTtaTuka. [TocTosSHHBIN TOK»
JuiekTpomardeTusm. Kose6aHusi 1 BOJIHBI. 22

1 neup 5

1.B3aumosielicTBUE MOCTOSIHHBIX MarHUTOB U IIPOBOJIHUKOB
C TOKOM. MarHuTHoe mojie. BekTop MarHUTHOM HMHIYKIUH.
[IpuHuoun  cynepno3uuuy  MarHUTHBIX — nosied.  JIunum
MarHMTHON MHIYKIHUH.

3.MaruutHoe 10JI€ TPOBOJHHMKA C TOKOM (TIpsSMOTo
MIPOBOJHHKA, KATYIIKH U KPyroBOro BuUTka). OmeIT DpcTena.
Cuna Amnepa, €€ HanpaBJIEHUE U MOIYJIb.

4.Cuna JlopeHua, e€ HampaBieHUE U MOAYJb. J[BH>KeHHE
3apsOKEHHOW 4YacTHUILIbl B OJHOPOAHOM MAarHUTHOM IIOJIE.
PaGora cunbl JlopeHia.

5.MaruutHoe nose B BemniecTBe. deppoMarHeTuky, napa- u
JaMarHeTHKU.

3.1ab60pamopnuie pabomuol

1.MccnenoBanne  neHCTBUA ~ IMOCTOSHHOTO — MarHuTa
Ha paMKy C TOKOM.

2 NeHb 5

1. SIBnenue rnekTpoMarHuTHOM MHAYKIUHU. [IoTOK BekTOpa
MarHUTHOMN WHIYKIUH. S/C WHIYKIUY. 3akoH
3J€KTPOMArHUTHOM MHAYKIMU Papajes.

2.BuxpeBoe anextpuueckoe mone. Toku Dyko.3/C
WHJIYKUUA B IPOBOJHUKE, JABUXKYIIEMCS B OJHOPOJAHOM
MarHMTHOM TIOJIE.

3.IIpaBuio Jlenna.

A ManyktuBHOCTh. KaTymika  WHAYKTUBHOCTH B IIETH
MIOCTOSIHHOTO  ToKa.  SBnenme  camomHaykumu.  OJIC
CaMOMHIYKIMHN.3aKOH CAMOUHAYKIIHH.

5.0Heprus MarHUTHOTO OJIS KaTyIIKH
C TOKOM.DJIEKTPOMarHuTHOE I0JIE.

4.n1abopamopnsie pabomul

HccnenoBanue siBleHUs AIEKTPOMarHUTHOM MHIYKITHH.

3 neHn 5

1.Komebarenpuas cucremMa. CBoOOmHBIE  KOJIEOAHUA.
I'apmonmnueckue kosnebanua. AMIUIATYIA U da3a KoieOaHuH.
[leppuon wmyactora koneOanuii. .Ilepwon  komebGaHui
MaTE€MaTHYECKOTO MasITHHUKA. ITepuon KoeOanuii




MPY>KUHHOTO MASsITHUKA.
2.IlonsTe o 3aTyxarommx KoJieOaHusx. BbIHYyXIeHHbIE
kosnebOanus. Pezonanc. PesonancHas kpuBasi. ABTOKOJICOaHUS.
3. nabopamopusvie padomut
N3mepenue neproia CBOOOIHBIX KOJICOAHUN HUTSHOTO
U MIPY>KUHHOTO MAasITHUKOB.
4 Konebarenbubiii koHTyp. Dopmyna Tomcona. 3akon
COXPaHEHUS YHEPTUH B UJICATHHOM K0JIe0aTeIbHOM KOHTYDE.
5.BeIHYKIEHHBIC JIEKTPOMArHUTHBIC KOJICOaHUSI.
[TepemenHbIi TOK. MOITHOCTB EpeMEHHOT0 TOKa. Pe3uctop,
KOHJICHCATOP U KaTylllKa WHAYKTUBHOCTH B LU TE€PEMEHHOTO
ToKa. Pe3onanc TokoB. Pe3oHaHC HaNpsyKEHUI.
5.Wneanbubiii Tpancopmarop. IlpousBonacTBo, mepenaua
U IOTpebIeHNE SIEKTPUUECKOIM SHEPTUH.

4  neHb

l.Mexannueckue BosiHbL. [lomepeunble | NPOAOIBHBIE

BoJHBI. llepuon, CKOpPOCTH paclpoCTpaHEHUs U JUIMHA

BOJIHBI. CBOMCTBAa MEXaHUYECKUX BOJIH.

2.3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa.

TemOp 3ByKa. lllymoBoOe 3arpsi3HEHHE OKPYKAIOIICH Cpeibl.
3.DNeKTpOMarHUTHBIE  BOJIHBL.  YCIOBHS  H3ITy4CHHS
3JEKTPOMAarHUTHbIX BOJH. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BonH. [Illkama snexTpoMarHUTHBIX BOJH. IlpuMeHeHue
ANEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
3.IlpuHIMIIBI PAAMOCBSI3U U TeeBUAeHUs. Paqnonokarms.
4.271eKTPOMAarHuTHOE 3arpsI3HEHUE OKPYIKAIOLIEN CPEbI.

1. UunuBuayanpHble KOHCYIbTAIHH.

2.3auet no Teme «AnekrpomarHeTusm. Konebanus u
BOJTHBI»

3.3auet mo Teme «InexkrpomarneTusM. Konebanus u
BOJTHBI»

Onrtuka.
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1 neHs.

1.IIpsmonuHelHOE pacIpOCTPAHEHUE CBETA B OJTHOPOIHON
cpene. JIyu cBera. ToueyHbIi HICTOYHUK CBETA.
2.0t1paxeHue cBeTa. 3aKOHbI OTpaxkeHus cBera. [loctpoenue
n300pakeHui B iockoMm 3epkaie. Chepudeckue 3epkana.
3.IlpenomiieHne cBeTa. 3aKOHBI IPEIOMIICHUS CBETA.
AOCOIOTHBIN MOoKa3aTens npenoMieHus. OTHOCUTEIbHBIN
MOKAa3aTeNb MPETOMIICHHUS.

4. Xon nyuelt B mpusme. [ucnepcus cBera. CioxkHbIA cOCTaB
Oenoro ceera. LIBer.

5.IlonHoe BHYTpeHHEEe oTpakeHue. [IpenenbHbiid yroi
MTOJIHOTO BHYTPEHHETO OTPAKEHMSI.




2 neHb 5}
1.Cobuparomue u pacceuBaromye JuH3bl. ToHKas TuH3A.
@DOKyCHOE pacCTOSIHUE U ONTUYECKAsi CUJIa TOHKOM JIMH3BI.
2.®opmMya TOHKOM JMH3bL. Y BEIMUEHUE, 1TaBAEMOE JIMH30M.
3. I[TocTpoeHnne n300pakeHUs B TUH3AX.
4.0nTruyeckue nmpudopsl. Pa3pemaronias ciocoOHOCTb.
5. I'ma3 kak onTuyeckas CUCTEMA.
3 neHb )
Jaabopamopusle padomaol
1.M3mepenune nokaszaTelis peoOMIIEHUS CTEKIIA.
2.U3mepenne poKyCHOTO PaCCTOSHUS pACCEUBAIOLINX JIMH3
3. IIpenensl NpUMEHUMOCTH F€OMETPUUECKOIN ONTUKH.
4.BonunoBas ontuka. Matepdepenuus ceera. KorepeHTHbie
HCTOYHUKHU.
5. ITpumepsl KilacCUUYECKUX HHTEP(EPEHIIMOHHBIX CXEM.
[eHb 4
1. HMudpakmus ceeta. AudpakiponHas pemeTka.
2.Ilonsipusanus cBera.
Jaabopamopmsle padomaol
1.Habmonenue nudpakuuu, uHTepdHEpeHIINH U MOISIPU3ALUU
CBeTa.
2.HaGnronenue aucnepcu.
3.M3MepeHue JJIMHbI CBETOBOM BOJIHBI.
SneHb 3
NunuBuayasbHble KOHCYIBTAIUU.
2.3auer no TeMe «OnTuKa»
3.3auer no Teme «OnTUKa»
KBanToBas ¢pusuka 22
1 nenn 5
1.I'panu1pl IPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.
[ToctynaTel cnenuaibHOM TEOPUH OTHOCUTEIBHOCTH.
2.IIpoctpaHcTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoBanus
Jlopenua. YcnoBrue npudnHHOCTH. OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHU U COKpAIlCHHUE
JUTUHBI.
3.OHeprust ¥ UMIYJIbC PENATUBUCTCKON YaCTHIIBI.
4.CBs13b MacChl C SHEPTUEl U UMITYJILCOM PEISITUBUCTCKOM
YacTULIbI. DHEPIHsl TOKOSI.
5. PaBHOBeCHOE TemI0BOE M3TydeHUE (M3TydeHHE a0COTFOTHO
yé€pHoro tena). 3akoH cMenienust Buna. ['unoresa [1nanka
O KBaHTax.
2 IeHb 5

1.®@oTroHbI. DHEPrus U UMMIYJIbC (HOTOHA.




2.@otoaddexT. Ombitel A. I'. CroneroBa. 3akoHBI
doroaddexra. YpaBuenue DitHiuTeitHa as porodpdexra.
«Kpachnas rpanuna» potorddexra.

3.JlaBnenue cBera OnbiTel I1. H. JIeOenena.

4.BonHoBbI€ cBOMCTBA yacTull. BoiHel ne bpoitns
KopnyckynsipHO-BOJIHOBOM Jyaiu3M.

5.Cnenuduka nzmepenuii B MUKpoMmupe. COOTHOIICHUS
Heonpenenénnoctei [ elizendepra.

3 neHp

1.0OnbITHI IO HCCNEOBaHUIO cTpoeHUs aToma. [lnmanerapHas
Mojenb atoma Pesepdopaa.

2.IToctynatsl bopa. M3nyuenue u nornouieHue GOTOHOB MPU
nepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUU HA JPYTOH.
3.Bunsl ciektpoB. CekTp ypoBHEH IHEPrHH aToMa
BOAOpPOJA.

4.CrioHTaHHOE M BBIHYKJIECHHOE M3TyueHue cBerta. Jlasep.

5. Hyxnonnas monens siipa ['eitzen6epra—IlBanenko. 3apsn
sanpa. MaccoBoe uucino sapa. M3oromnst.

4 nenp

1.PagnoakTMBHOCTB. 3aKOH PaJMOAKTUBHOIO pacraa.
2.CBoiicTBa HOHU3UPYIOLLETO U3ayuyeHus. [JJosumerpus.
3.OHeprus cBs3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledekr
MAacchl A1pa.

4. nepHble peakuu. MeToibl perucTpaiyy U Ucciae10BaHus
3JIEMEHTAPHBIX YaCTHII.

1.®yHaameHTabHbIE B3aUMOACHCTBHS. EAMHCTBO
¢bu3nveckoil KapTUHBI MUpa. DJIEMEHThI aCTPO(YU3UKH.
2.3auet o Teme «KBaHnToBas puznka»

3.3auer no Teme «KBaHTOBas pu3NKa»

Monyas 2.

Ne
NOrpy:KeHust

Pa3pneibl, TeMbI OTPYKEHU I

KoauuectBO
4acoB

1.

Kiaccnueckas MexaHuka
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1.®u3uka — pyHaaMeHTalbHas HayKa o pupoje. Hayunsiit
METO/]T TO3HAHUS ¥ METOJIbI HCCIIEIOBAaHUS (PU3HUECKUX
sBiaeHN. Mexanndeckoe aBmkeHrne. OTHOCHTEILHOCTD
MEeXaHU4eCcKoro ABmxeHus. Cucrema oTcuéra.

2. Ilepemeriienue, CKOPOCTh (CpeaHssi CKOPOCTh, MTHOBEHHAS
CKOPOCTb) U YCKOPEHUE MAaTePUATTbHON TOYKH, UX TTPOCKITUN
Ha OCH CHCTEeMbI KoopauHAT. C0XeHUEe ePeMEIICHHN 1
CJI0’KEHUE CKOPOCTEM.

3. PaBHOMEpPHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOE

5




IBI>KEHUE. 3aBUCUMOCTh KOOPIUHAT, CKOPOCTH, YCKOPEHUS U
IIyTH MaTepPUAIbHOM TOUKH OT BPEMEHHU U HX
rpaduKH.

4. Jlabopamopnas paboma Nel
1.MccnenoBanue COOTHOUICHUS MEXKIY My TSIMH,
IIPOMICHHBIMU TEJIOM 3a I10CJIE10BATENIbHbBIE PABHbIE
MIPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHHUH C
Ha4YaJIbHOM CKOPOCTBIO, PABHON HYJIIO

5. KpuBonuneiiHoe nBmwkeHue. JIBHKEHHUE MaTepHATIbHON
TOYKM [0 OKPYKHOCTH. YTIJIOBass M JIMHEHHAas CKOPOCTb.
Ilepuog wu wyactora oOpamienus. LleHTpocTpemuTenbHOE
(HOpMalIbHOE), KacaTelbHOE (TAaHIE€HIMAJIbHOE) M IOJHOE
YCKOpEHHE MaTepualbHONH TOUKH.

2 Oenb.

1.IlepBbrii 3akoH HproroHa. HMHepruanbHbIE CHCTEMBI
oTCY€Ta. [TpuHIHn OTHOCUTEIIBHOCTH lNasmnes.
Heunepuuaneueie  cucrembl  oTcuéra  (OmpelelsieHue,
IIPUMEPHI).

2.Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit
3akOH HproTOHA 119 MaTepuaibHON TOUKH.

4.Tperuii 3akoH Hpl0TOHA 1151 MaTepUaTIbHBIX TOYEK.

5.3akoH  BcemHupHOro  TAroteHus. Cuiia  TSKECTH.
3aBHCUMOCTb YCKOPEHHUsI CBOOOIHOTO MaJieHUs OT BHICOTHI HaJl
MMOBEPXHOCTHIO TUIAHETHI U OT reorpaduuecKor IIUPOTHI.

3 eHb.

1. Cuna ympyroctu. 3akoH ['yka. Bec Ttena. Bec tena,
ABIOKyIIerocst ¢ yckopenueMm. Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHMS CKOJNBXKEHHMSI M CHJIa TPEHUS IOKOSl.
Ko duunent tpenus.

2. JL.pNe2 MW 3mepeHue paBHOACHCTBYIOMIEH CWJI TPU
JBM)KEHUH OpyCKa 110 HaKJIOHHOW IIOCKOCTH.
3.YcroBust paBHOBECHSI TBEPJIOTO TeEJIA.

4. mnynbc MaTepuaibHOM TOYKU. 3aKOH COXpaHEHUS
uMIyjbca. PeakTuBHOE IBUKEHUE.

5.MoMeHT umnyJibca MaTepUalbHOM TOYKH. [IpencraBinenue
0 COXPaHEHMH MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

4 neub.
1. PaGora cuibl. MOIITHOCTE CHJIBL.

2. KuneTtmueckas SHEPTHsI MaTepUAIbHOM TOYKH. Teopema 00
M3MEHEHUH KHHETUYECKON SHEPTrUM MaTepUaIbHOW TOUYKH.

3.IlorennmaneHast sHeprus. [loTeHuManpHas dHEPrus
yOpyro Ae@opMHUpOBaHHON MPYKUHBI.
4. IToreHnuanbHast SHEPTUs TeJla B OJHOPOAHOM

rpaBUTAllMOHHOM MoJe. BTopas kocMuueckas CKOpOCTb.
TpeTpa KocMUUYECKasi CKOPOCTb.

5.CBs13b pabOThI HEMOTEHIIUATBHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH COXPAaHEHUS
MEXaHUYECKOW SHEPTUH.

aabopamopusvie paboma




2.0mnpenenenue pabOThI CUIIBI TPEHUS NIPU ABMXKECHUU Tella 110
HAaKJIOHHOM IJIOCKOCTH.

5 IeHb
4. VnauBuayalbHBIC KOHCYJIBTAIUH.
5. 3auer o teMe «Knaccuueckas MeXaHHKa»
6. 3auer o Teme «Kitaccuueckast MEXaHUKa)

MouJiekyasipHO-KUHeTHYecKas Teopusi. Tepmoaunamuka.
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1 news.

1.0cHoBHbIe nonoxennss MKT, ux oneITHOE 000CHOBAHHE.
Huddysus. BpoyHoBckoe aBmkeHne. XapakTep ABIKCHHS

Y B3aUMOJICHCTBUS YaCTHI] BEIICCTBA.

2. Monenu cTpoeHust Ta3oB, )KUAKOCTEH U TBEPIBIX TE

1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOJIETIEH.
Macca u pazmepsl MoJieky (aToMoB). KonnuecTBo BeliecTsa.
[TocTostHHas ABoraapo.

3.TennoBoe paBHOBecHe. Temmneparypa u crnocoObl eé
n3mepenus. [lkana remneparyp Llenbcusi.

4 Monenp naeanpaoro raza 8 MKT. ['a30BbIe 3aKOHBI.
VpaBuenue MenneneeBa—Kianeiipona. AGconoTHas
TeMreparypa (mkana temmneparyp Kenbuna).

5.3akoHn [lanpToHa. M3omporieccs B HIeaqbHOM Ta3e

C TIOCTOSIHHBIM KOJTUYECTBOM BelecTBa. [ padudeckoe
Mpe/ICTaBICHHIE U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

251eHb

1.OcnoBHoe ypaBHenue MKT uneansHoro rasa.

2.CBs3b a0COJIIOTHOH TeMIiepaTypbl TEPMOJIUHAMUYECKOM
CUCTEMBI CO CPETHEN KNHETUYECKON YHEPTUen
MIOCTYNATEJIbHOTO TETJIOBOTO JBMKEHUSI €€ YaCTHLL.

3,4 nabopamopusie padomot

1.3y4yeHne n30TepMUUYECKOT0 UM U30XOPHOTO WU
n300apHOTO Mporecca.

2.MccnenoBanue mpolecca yCTaHOBJIEHUS TETJIOBOTO
paBHOBECHS IIPH TEIUIOOOMEHE MEXY ropsueid U XOJI0THON
BOJIOM.

5. Tepmoannamuueckas cucrema. HyneBoe Hauano
TepMoarHamMuku. CamonpounsBoiibHas penakcanus T/]
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

3 neHb

1. BHyTpeHHss SHEPTHUsl OJTHOATOMHOTO UJICAIBHOTO Ta3a.
DnemeHTapHas padoTa B TEPMOJAMHAMUKE.
2.Tennomnepenaya kak cocod U3MEHEHHsI BHYTPEHHEH
sueprum T/] cuctemsr 6e3 coBepiieHus padoTel. KonBekius,
TEIUIOTIPOBOHOCTb, U3TyUYCHHE.




3.KonuuecTBo TemnoThl. TernnoéMKoCTh Tena. Y ieiabHas u
MOJISIpHAs TEIUIOEMKOCTH BELIECTBA. Y paBHEeHHEe Maliepa.
VY nenbHas TEm0Ta Cropanus TormBa. Pacuér konnuecTBa
TEIUIOTHI IIpH Teruionepenaye. [lorstue 06 aqnadatHom
mpotrecce.

4.IlepBblii 3aKOH TEPMOJIMHAMUKHU. BHYTpEHHSI SHEPIruUs.
KonnuecTBo TemnoTel u paboTa Kak Mepbl U3MEHEHHS
BHYTpeHHeH sHepruu T]I cucteMsl.

5.BTopoii 3ak0H TepMOAMHAMUKU. [[pUHIIMIIBI 1ECTBUS
temioBbix MamuH. KITJ[. [ukn Kapao.

4 neun

1. ITapooOpa3oBanue u KoHJeHcaus. VicnapeHue u KuneHue.
VY aenbHas TemioTa napoobpazoBanusi. HacbleHHbie

Y HEHACBHIIICHHbIE Mapbl. BraxHOCTh BO3ayxa. AGCOTIOTHAS U
OTHOCUTEJIbHAS BJIAXKHOCTb.

2.Teépnoe Teno. Kpucrannuyeckue u amopdHble Tena.
AHM30TpONUS CBOMCTB KpUCTAILIOB. [l11aBiienne

U KpUCTaJUIM3aLUs. Y JesbHas TEIUIoTa IIaBICHMUSL.
Cy6mumarus. Jlehopmanuu TBEpIOTO Tena. Pactsokenue

u cxarue. Casur. Monyinp HOura. Ilpenen ynpyrux
nedopmaruit

3.IIpeo6pa3zoBanue >HEPrUM B (a30BBIX Mepexoax.
YpaBHeHHE TEIIOBOro OanaHca.

4.TloBepxHocTHOE HaTsDKeHUe. Koapduunent
MMOBEPXHOCTHOTO HATsKeHUs. KanwsipHble sIBIEHUS.
aabopamopuvie padbomol

1.M3Mepenue yienpHOM TEIUIOThI IUIABJICHHUS JIbJA.
2.M3mepenune abCOMIOTHOM BIAKHOCTH BO3yXa U OI[EHKA
MAacchl IapOB B TOMEILLIEHUH.

3.M3mepenue ko3¢ uIeHTa NoBepXHOCTHOIO HATSKEHHUS.

5 neHb

| .MunuBuayanbHble KOHCYJbTALIUH.
2.3auer no teme «MKT. Tepmonunamukay
3.3auer no teme «MKT.Tepmonunamuka.»

duexktpocTaTnka. [locTOAHHBIN TOK.
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1 nenpb

1.Onextpuzauust Ten. OnexkTpuyeckui 3apsa. JlBa Buaa
AJIEKTPUYECKUX 3apSAI0B.

2. TIpoBOAHUKH, IOUAIEKTPUKHA W TOJYIPOBOJHUKH. 3aKOH
COXpaHEHUS NEKTPUIECKOTO 3apsia.

3. B3aumoperictBue 3apsiioB. 3akoH KynoHa.

4. TodyeuHbld DNEKTPUYECKUN 3apsAl. ODIEKTPUYECKOE TOJIE.
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.




S.IIpuHUMI CyHEepHO3ULUU IIEKTPUYECKUX Moyel. JInHumn
HaIPsHKEHHOCTH 3JIEKTPUYECKOIO MOJIS.

2.1eHb

1.PaGotra cunm »snekrpocrarudeckoro oy, [loTeHmman.
Pa3zHocTh noteHuanos.

2.1IpOBOJHUKU U TUAJIEKTPUKU B 3JEKTPOCTATHUECKOM IOJIE.
3. JIussiekTpuyeckas IpOHUIIAEMOCTb.

4.9nexrpoémkocTh. Konnencarop. 21eKTpoEMKOCTh IIIOCKOTO
KOHJIEHCATOpA.

5.OHeprus 3apsHKeHHOr0 KOHASHcaTopa.

3.1CHb

1.2nekTpuueckuil TOK. Y CI0oBUs CyIIECTBOBaHUS
3JIEKTPUYECKOT0 TOKa. MICTOYHUKH TOKA.

2.Cuina toka. ITocrosiunblii Tok. Hanpsbkenue. 3akon Oma 1
y4acTKa LeMu.

3.DEeKTPUYECKOE COMTPOTUBIICHHUE. Y IETTbHOE COMPOTUBIICHUE
BCIIECTBA.

4.IlocnenoBaTenbHOE, apaJUIEIbHOE, CMEIIAHHOE
COCJIMHEHHE MPOBOIHUKOB.

5.Pabora anekrpudeckoro Toka. 3akoH Jxoymns—Jlenma.
MOUIHOCTD JEKTPUYECKOTO TOKA.

4.1eHb

1.OnekTpoaBHIKyILasl CUJIa U BHYTPEHHEE COIIPOTUBIICHHUE
HCTOYHUKA TOKa. 3akoH OMa Ui MOJIHOM (3aMKHYTOM )
3JEKTpUYECcKOM nenu. KopoTkoe 3amMbIKaHue.

2.D5eKTpOoHHAs TPOBOJUMOCTD TBEP/IBIX METAIIIOB.
3aBUCUMOCTh COIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb. DIEKTPUUECKUNA TOK B BAKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB.

3.ITonynpoBonHuku. CoOCTBEHHAs M TpUMeEcCHasI
IIPOBOAMMOCTD IOJYNIPOBOJHUKOB. CBOMCTBa p—N-niepexoa.
[TonynpoBOAHUKOBBIE TPUOOPHI.

4.21eKTpUYEeCKN TOK B PaCTBOPAX M pacIlIaBax
ANEKTPOIIUTOB. DINEKTPOIUTHUECKAS TUCCOLMALINS.
DneKkTpon3. DIESKTPUUECKUN TOK B razax. CaMOCTOSTEIbHBIN
U HECaMOCTOSTENIbHBIN pa3psan. Monnus. [1nazma.
nabopamopmuvie padomol

1. 3y4yeHne cMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

2. Usmepenne OJIC HCTOYHHMKA TOKAa M €ro BHYTPEHHETO
COIIPOTHBIICHUS.

5 neHb.

1.MlauBuyanbHbIE KOHCYJIBTAIIMH.

2.3a4eT no teMe «AneKTpocTaTuka. [10CTOSIHHBIN TOK.»
3.3auer no Teme «DnekrpocraTuka. IlocTostHHBIN TOK»

JuexktpomarHeTusm. Koine6aHusi u BOJIHBI.
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1 meun
1.B3aumoielicTBUE MOCTOSIHHBIX MarHUTOB U IPOBOJIHUKOB
C TOKOM. MaruuTtHoe nosie. BEeKTOp MarHMTHOM HMHIYKLUU.
[IpuHIMn ~ cyneprno3uiMu  MarHUTHBIX — Tosie.  Jlunuwm
MarHUTHON MHAYKIUH.
3.MaruutHoe 10Ji€ TPOBOJHHUKA C TOKOM (TIpSMOTO
IIPOBOJHMKA, KAaTyIIKKM U KPyroBOoro BUTka). OneIT Opcrena.
Cuna Amrepa, €€ HanpaBJe€HUE U MOYJIb.
4.Cuna Jlopenua, e€ HampaBjieHUE U MOAYJb. J[BHKeHHE
3apsOKEHHOW 4YacTHUIBl B OJHOPOAHOM MAarHUTHOM IIOJIE.
Pa6ora cuel JlopeHia.
5.MaruutHoe nosnie B Beniectse. deppomMarHeTuku, napa- u
JTUaMarHeTUKHU.
3.1a00pamopnsie pabomot
1.MccnenoBanue  NEUCTBUSL  MOCTOSTHHOTO ~ MarHuTa
Ha PaMKy C TOKOM.

2 OeHb
1. SIBneHue snexTpoMarHuTHOM MHAYKUMHU. [IoTOK BekTOpa
MarHuTHOM VHYKIUH. OJIC WHIYKIUH. 3akoH

9JIEKTPOMArHUTHOM MHAYKUMK Papajes.

2.BuxpeBoe snekrpuueckoe mnone. Toku Pyxo.9/1C
WHIYKIIMA B MPOBOJHUKE, JBUXKYIIEMCS B OJHOPOIHOM
MarHiTHOM TIOJI€E.

3.I1paBuo Jlenna.

4 NupyktuBHOoCcTh.  KaTymka WHAYKTUBHOCTH B IETH
MOCTOSIHHOTO ~ TOoKa.  SIBnenwe  camouHaykiuu. JJ1C
CaMOMHAYKITUHN.3aKOH CAMOUHIYKIIHH.

5.0Heprus MarHMuTHOTO oSt KaTyIIKA
C TOKOM.DJIEKTPOMarHUuTHOE TOJIE.

4.nabopamopnuie pabomuol

HccnenoBanue siBIEHUS YIEKTPOMArHUTHOM MHIYKITHH.

3 neHb

1.KonebarenpHass  cuctema. CBOOOAHBIE — KOJeOaHMUS.
lMapmonunueckue kosnedbanus. AMmntyaa u aza xoseGaHUM.
Ilepuon wmuyactora kosnebanuid. .Ilepmoy  konmebanHuit
MaTeMaTH4eCKOro MasiTHHKA. Ilepuon Kosie0aHui
MIPYKUHHOTO MasiTHUKA.

2.IloHATHE O 3aryxXalommx KoieOaHWsX. BBIHYXIeHHBIC
Konebanus. Pezonanc. PezonancHas kpuBasi. ABTOKOJI€OaHus.

3. nabopamopmvie pabomot

W3mepenue neproaa cBOOOIHBIX KOJIeOaHUI HUTSHOTO
U IPYKUHHOT'O MasiTHUKOB.

4 Konebarenbubiii koHTyp. Popmyna Tomcona. 3akoH
COXPaHEHHUS PHEPTUH B HJICATBHOM K0JI€0aTeIbHOM KOHTYDE.

5.BbIHY X IeHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusl.

ITepemeHnHbI TOK. MOITHOCTH IEPEMEHHOTO TOKA. Pe3ncTop,
KOHJIEHCATOP Y KaTyIlIKa UHIYKTUBHOCTH B LIEMH TEPEMEHHOTO
ToKa. Pe3oHaHc TOKOB. Pe3oHaHC HanpsKeHUH.

5.Wneanbublii Tpancopmarop. IlpousBonacTBo, mepenaua
U TIOTPeOJIEHNE WIEKTPHUUECKON IHEPTUU.




6 neHb

1.Mexannueckne BoiHBL. [lomepeuynsie | NpOJOJIbHBIE

BOoJIHBI. llepuon, CKOpPOCTH pacnpoCTpaHEHUs U JUIMHA

BOJIHBI. CBOMCTBAa MEXaHUYECKUX BOJIH.

2.3Byk. CkopocTh 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa.

TemOp 3ByKa. [llymMoBO€ 3arpsi3HEHUE OKPYIKAFOIICH CPEIbI.
3.D7eKTpOMarHUTHbIE  BOJIHBI. YcenoBuss  U3MydeHUS
3JEKTPOMAarHUTHbIX BOJIH. (CBOMCTBA 3JIEKTPOMAarHUTHBIX
BonH. Illxama osnexTpoMarHUTHBIX BONH. lIpumenenue
ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
3.IlpuHuMNBI pAAUOCBSI3U U TeeBUaeHus. Paguonokanus.
4.271eKTpOMarHuTHOE 3arps3HEHUE OKPY KAlOIEe Cpeibl.

3

| .MunuBuAyanbHble KOHCYJIbTALIUH.

2.3auer no TeMe «Anekrpomarnetusm. Konebanus u

BOJIHBDY

3.3ader no Teme «DnekrpomarHeTusM. Konebanus u

BOJIHBDY
Onruka. 22
1 neus. 5
1.IIpssMonnHENHOE paclipOCTPaHEHHUE CBETA B OJJHOPOIHOM
cpene. JIyu ceera. TOueUHBIN UCTOYHUK CBETA.
2.01paxkeHue cBeTa. 3aKOHbI OTpaxkeHus cBera. [locTtpoenue
n300pakeHui B iockoMm 3epkaie. Chepudeckue 3epkana.
3.IlpenomiieHne cBeTa. 3aKOHBI IPEIOMIICHHS CBETA.
AOCOIOTHBIN MOKa3aTesb nperomieHus:. OTHOCUTETbHBIN
MIO0Ka3aTeib MPEJTOMIICHHUS.
4. Xon nyuent B mpusme. [{ucnepcus cBera. CioxXHbIA COCTaB
oenoro cBera. L[Ber.
5.IlonHoe BHYTpeHHEee oTpaxkeHue. [IpenenbHbiil yron
MOJIHOTO BHYTPEHHETO OTPaKEHMUSL.
2 eHb 5
1.Cobuparomiue 1 pacceMBarONINe JIUH3BI. TOHKAs TUH3A.
DOKyCHOE PACCTOSTHUE M ONTHYECKAs CHJIa TOHKOW JIMH3HI.
2.®opMyIia TOHKOM JIMH3bI. Y BEIMUYEHNE, JaBA€MOE JIMH30M.
3. IlocTpoenune n300paxkeHus B JIMH3AX.
4.0ntryeckue npubopsl. Paszpermaromas cnocoOHOCTb.
5. I'ma3 xak onTuyeckas cucrema.
3 neHp 5

aadopamopuvie padoomot

1.3mepenune nokazaressi IpeJIOMIICHUS CTEKIIa.
2.13mepenne (HOKyCHOTO PaCCTOSIHHS PacCEUBAIONINX JIMH3
3. [Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTUKHU.




4.BonnoBas ontuka. MaTepdepenuns cera. Korepentasie
HCTOYHUKHU.
5.ITpumMepbl KJIIACCHYECKUX UHTEPPEPEHIIMOHHBIX CXEM.

Henn
2. Judpakuus ceeta. Judpaknuonnas pemerka.
2.ITonspuzaius cBeTa.
aabopamopusle padomol
1.Habmonenue nudpaxiyuu, HHTEpPEpeHINN U TOJIIPU3AUN
CBETa.
2.Habmronenue ucrepcun.
3.M3Mepenue JUTMHBI CBETOBOM BOJIHBI.

SneHp
WNHnuBuayanbHble KOHCYJIbTALUU.
2.3adet 1mo TeMe «OnTHKa»
3.3adeT 1Mo TeMe «OnTHKa

KBanroBas ¢pusuka

22

1 nenn

1.I'paHuIpl TPUMEHUMOCTH KJIACCUYECKOM MEXaHHUKHU.
[TocTynatel cienuanbHOW TEOPUH OTHOCUTEIBHOCTH.
2.IIpoctpaHcTBeHHO-BpeMeHHON uHTepBai. [IpeoOpazoBanus
Jlopenua. YcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTh
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHE BPEMEHHU U COKpaIlleHHE
JUIUHBI.

3.DOHeprust ¥ UMIYJIbC PENATUBUCTCKON YaCTHIIBI.

4.CBs3b Macchl ¢ SHEPTUEH U UMITYJIbCOM PEISITUBUCTCKOM
YaCTHUIbl. DHEPTHUs MOKOSI.

5. PaBHOBecHOE TeMI0BOE U3NTyueHHE (M3IIydeHHe aOCOIIOTHO
yépHoro tena). 3akoH cMenienust Buna. ['unoresa [1nanka

O KBaHTax.

2 eHb

1.®oTOHBI. DHEPrUs U UMITYJIbC (HOTOHA.

2.®oroaddext. Onwitel A. I'. CtoneToBa. 3aKOHBI
dbotodddekra. YpaBuenue DitnmreitHa s Gotodddexra.
«Kpacnas rpanuna» gortosddexra.

3.JlaBnenue cBeta OnbiThl I1. H. JIeOenena.

4.BonHoBbI€ CBOMCTBA yacTUll. Bonnbl ge bpoiins
KopnyckynspHO-BOIHOBOH! Ayanu3M.

5.Cneunduika usmepenuid B Mukpomupe. CooTHOIIECHUS
HeomnpeaenénHocrel ['elizendepra.

3 neHb
1.OmBITHI IO UCCIIEIOBAHHUIO CTPOEHHS atoMa. [ImanerapHas
Moenb atoma Pesepdopaa.




2.Ilocrynatsl bopa. Uzny4yenue u norsiomieHrne GOTOHOB MPU
IIEpexo/ie aTOMa C OJJHOTO YPOBHS SHEPTUU HA JPYTOH.
3.Bunpbl ciektpoB. CHekTp ypoBHEN S3HEPIHH aToMa
BOAOpPOJA.

4.CnioHTaHHOE W BBIHYKJICHHOE U3JTy4YeHHE cBeTa. Jlazep.

5. Hyknonnast mozens smpa ['efizen6epra—lBanenko. 3apsi
sanapa. MaccoBoe uucio sapa. M3oromnst.

4 neun

1.PaaroakTUBHOCTh. 3aKOH paMOaKTUBHOTO pacraja.
2.CBolicTBa MOHU3UPYIOLLIEro U3nyuyeHus. Jlosumerpus.
3.OHeprus cBs3M HYKJIOHOB B siipe. Snepubie cuibl. Jledekr
Macchl A1pa.

4. S nepubie peakuu. MeToibl perucTpaiyy U UCCiaeI0BaHus
AJIEMEHTAPHBIX YACTHII.

1.®ynaaMeHTanbHbIE B3auMoAecTBUSA. EAHCTBO
¢bu3nvecKoil KapTHHBI MUpa. DJIEMEHTHI aCTPO(YU3HUKH.
2.3auet o Teme «KBanToBas (huzuKa»

3.3auer no Teme «KBaHTOBast HU3NKA»
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