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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE CpeIHEro oO0uero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeibHON mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a
TaKke ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus U KoHmenuuu
npenojiaBanus yueOHoro npeamera «Pu3nka» B 00pa30BaTeIbHBIX OpraHU3alUIX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHUE O IEJSAX, COACPXKaHUH, O0IIen
CTpaTeruu OOy4YeHHUs, BOCHUTAaHUS M PA3BUTHUA OOYyYalOLIUXCS CpEACTBAMU
ydeOHoro npeameta «Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca (u3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEain30BaTh
3a/la4yu MPOPECCUOHAILHOM OpPHEHTALH, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
IPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH Ka)IbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAUMBI i1 MPOJOJLKEHHS O00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATLHOTO O00pa3oBaHus MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme 1o (Qu3MKe ONpPENeNsioTCs IUIAHHUPYEMBIE PE3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTarnpeJMEeTHbIe, TpeaMeTHble (Ha  yrayonénHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOWM It pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCsS, OCBOMBIIHMX
nporpamMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmero oOpa3oBaHUs Ha
yIrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o (Qu3MKe BKIIOYACT: IUIAHUPYEMbIE PE3YJIBTAThl OCBOCHUS
Kypca (GU3UKU Ha yriyOJIEHHOM YPOBHE, B TOM YHCIIE IPEIMETHBIC PE3YNIbTATHI T10
rogaMm oOydeHus; cojJepkaHue ydeOHoro mpeamera «Dusnka» 1O rojam
oOy4eHus.

[Iporpamma no ¢u3uke HE CKOBBIBAET TBOPUECKYIO HHUIIMATUBY yUUTEIEH U
MPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3aldyd  Pa3IMYHbIX METOAUMYECKUX
MOJXO/MOB K TMpPErnojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE TPHU YCIIOBUU
coXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYMAasl B
KauecTBe y4eOHOTo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAa/J B CUCTEMY
3HaHWM 00 okpykaromiem mupe. [IkoapHBIN Kype GU3NKH — cHCTEMOOOpa3yomuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TTOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE IIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3NYECKUX 3HAHUW OMpENeIIo XapakTep W OypHOe pa3BUTHE



pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
($u3MKN BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOyuyaroiierocsi, B GOpMHUpPOBAHWE YMEHUU MPUMEHATHh HAyYHBIN
METO/1 IO3HAHMSI IPU BBITIOJIHEHUH UMH YY€OHBIX MCCIIEIOBAaHUM.

B ocHOBY Kypca (u3UKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOI0KEH
psia uaei, KOTopble MOKHO pacCMaTpHUBATh KaK MPUHLHUIIBI €70 MTOCTPOCHUS.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesioB (DU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEWl Marepual Kypca (U3HKU
o0benuHEH BOKpYr ¢usnyeckux Teopuil. BemymmM B Kypce sBIseTcs
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnonaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3U pPa3BUTHUSA
¢u3uKkn Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc dbuzuku yriyoaEHHOTO YpOBHS
IpEoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHYECKHIX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpu »TOM paccmarpuBaroTcsi Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKHA M TEXHOJIOTHH, a TakKe OOCYXICHUSA
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue cofepKaHusl MporpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. g guanku peanuzanus 3THX
MPUHIIMIIOB 0a3UpyeTCsl HAa UCIOJb30BAHUH CAMOCTOSTEIBHOTO 3KCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBYyolIero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOIO0 JSKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YUYEHHUECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHl MpakTUKyMa. Bojblioe BHUMaHUE
yAENAETCS PEIICHUI0 PACU€THBIX M KAauyeCTBEHHbIX 3anad. Ilpu stom s
pacu€THBIX 3a/Ja4 NMPUOPUTETOM SBJISIOTCS 3a/Ja4d C SIBHO 3a/laHHOM U HESIBHO
3aJJaHHOU (PU3NUECKON MOJIEIBIO, TO3BOJIAIOIINE IPUMEHSTh H3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, TaKk U MHTETpUpys NpUMEHEHUE
3HAaHWIM U3 pa3HbIX pasznenoB. J[Jis KauecTBEHHBIX 3a/lay MPUOPUTETOM SBIISIOTCS



3aJaHusl Ha OOBSICHEHUE/TIPpECKa3aHUE TNPOTEKaHUS (U3NYECKUX SIBICHUUH U
MIPOIIECCOB B OKPY’KAIOIIEH KU3HH, TPpeOyIonue BhIOOpa (GU3NIECKON MOJCIN JIJIst
CUTYalLlMH NMPAKTHKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIEUYeHHIO yuyeOHOTo mpolecca Kype (U3UKUA YTiyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (QU3MKM JOKHO OBITh HEOOXOAMMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOTpaMMeE I10
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmoHHoe oOopymoBanue (opmMupyercs B COOTBETCTBHH C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCIIEIOBAaHMUSI U3yYaeMbIX SIBICHUH U  MPOIECCOB, OSMIUPUUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, X TEXHUYECKUX MMPUMEHEHHIA.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUYMBAETCS B pacyéTe
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTnueckue KOMIUIEKTHI
1a00paTopHOTO O00OpPYAOBAaHUS JIOJDKHBI OBITh IMOCTPOEHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHupoBaHUEe WHTEpeca M CTpeMJICHUS OOyYaroluxcsi K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOPMHpPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMHpOBaHKHE HAYYHOI'O MHPOBO33PEHMS KaK pe3yJbTaTa W3Y4Y€HHUS] OCHOB
CTPOCHHMSI MaTepUH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopmMupoBaHUe YMEHUN OOBICHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKHUX
3HAaHWU ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O poiM (PU3MKK [JIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax Oymyiein
npo(ecCUOHANbHON  AESATENbHOCTH, CBSI3aHHBIX C (DU3HMKOM, MOJArOTOBKA K
nanbHeleMy oOy4eHHI0 B 3TOM HaIPaBJICHUU.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B
npoluecce U3y4eHus Kypca GU3UKU Ha YpOBHE CpeHEro o01iero oopa3oBaHus:



npuoOpeTeHne CUCTeMbl 3HaHUK 00 00mMX (PU3UUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYISpHYI0  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKY;

dbopMHpOBaHUE YMEHHUM MPUMEHATH TEOPETUUECKUE 3HAHUS I OOBSICHEHHUS
bu3nueckux SBICHUN B MPUPOJE W JUIsl NPUHITHS NPAKTUYECKUX DEIICHUH B
MMOBCEHEBHOM JKHU3HMU;

OCBOGHHE CIIOCOOOB pEIICHUs Ppa3IUYHbIX 3a7a4 C SBHO 3aJaHHOMN
bu3nueckoil MOJENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITEILHOE CO3JaHHe
dbu3nueckol MoOJenM, aJeKBaTHOM YCJIOBUSIM 3a/ladyd, B TOM YHCIE 3aJia4y
WHKXEHEPHOI'O XapaKTepa,

NOHMMaHHWE (U3NYECKUX OCHOB W TPUHIUIOB JEHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOILIYIO CPEY;

OBJIAZICHUE METOJAAMU CAMOCTOATEIBHOIO IUJIAHUPOBAHUS U IPOBEICHUS
bu3MUeCKUX OKCIEPUMEHTOB, aHalIM3a MW HUHTEpHpeTanuu  UHGOpMaIHH,
OIPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHME€ YCJIOBHU /ISl Pa3BUTHS yYMEHHH MPOEKTHO-HCCIEAOBATEIHCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE UHTEpeca K cepaM npodeccuoHAIbHON NeATEIbHOCTH, CBI3aHHOM
¢ (PUBHUKOM.

B cootBerctBun ¢ TtpedoBanusMu OPI'OC COO yrnyOn€éHHBIA ypOBEHb
u3ydeHus yuyeOHoro mpeamera «®Dusmkay Ha YpOBHE CPEAHETO OOIIETOo
oOpa3oBaHMsl BbIOMpaeTcss OOYyYaIOUIUMUCS, IUIAHUPYIOIIMMH TPOJIOJDKEHHUE
oOpa30oBaHuUs MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUII.

Ha uzydenne puzuku (yriyO0naEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEZIEIIIO).

[Ipennaraempiii B mporpamMme MO (U3MKE TMepeyeHb JabOpaTOPHBIX U
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COJEPKAHUE OBbYYEHUA
10 KJIACC

Pazgen 1. Hayunblid MeTO O3HAHUS NPUPOIBLI.

Ousuka — (yHIaMeHTalbHas Hayka o mpupoje. HayuHblii MeTOA MO3HAHHMS U METOMbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
buzuke.

CriocoObl n3MepeHus: GU3NYECKUX BEIUYMH (QHAIOTOBBIE W IU(MPOBBIE H3MEPUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIu4uH (a0CONIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (Gpu3MUecKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEJI0, UAcAIbHAS KUAKOCTh, UICAIbHBIN ra3, TOUeuHbIH 3apsn). ['unoresa. duznyeckuii
3aKOH, TPAHUIIBI €r0 TpUMEHUMOCTH. Du3ndeckas Teopus.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne cuibl TOKAa W HANPSOKEHWs] B MU TOCTOSHHOTO TOKa MPU TOMOIIH
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3nakoMcTBO ¢ 1 poBoil 1aboparopueit nmo ¢usuke. [Ipumepsl u3mMepeHus: PUINIECKUX
BEJTMYUH IIPU MOMOIIM KOMIIBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYEeCKOro JBrkeHus. Cucrema
oTCcY€Ta.

[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH.

Panuyc-BekTOop MarepuanbHOM TOYKHM, €ro MPOEKUUMU Ha OCH CHUCTEMbl KOOPAWHAT.
Tpaexropus.

[lepemernienue, CKOpOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U YCKOpPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopAuHaT. CloKeHHe TepeMEIIeHU 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBH)KEHHE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHHS ¥ TTyTU MaTepUaIbHON TOYKHA OT BPEMEHU U UX rpaduKH.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEPUAIIbHOU TOUKU
OT BpEMEHH U UX TpauKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepuaaibHOW TOYKH M0 OKPYKHOCTH. YTJIOBAs U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIIMAIFHOE) U TIOJTHOE YCKOPEHUE MaTepHalbHON TOUKH.

TexHu4yeckue yCTpONCTBA W TEXHOJOTMYECKHE MPOLECChl: CHUAOMETP, JABUKEHUE
CHapsIOB, IIETHBIC, IIECTEPEHYATHIC U PEMEHHBIE TIEpeIaul, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoObI uccae10BaHus ABIKECHUN.

NnmrocTpanus mpeneasHoro nepexoaa i n3MepeHue MITrHOBEHHOM CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peEKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBrkeHus Tenna, OpOIIeHHOT0 MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHl, CKOPOCTEN JIBHMKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne ycKOpeHUs TIpU NPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKCHUM IO
HAaKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

N3ydeHue nBukeHUs Tena, OpOLIEHHOIO rOpU30HTaIbHO. [IpoBepka rumnoressl o0 npsiMoin
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoJa OOpalieHHsi KOHHYECKOrO0 MAasTHHUKAa OT €ro
1apaMeTpPOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbHbie cucteMsl oTcuéTa. [IpuHINI OTHOCUTEIBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEICICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uiuuu cui.

Bropoii 3akon HeroToHa 117151 MaTepralibHON TOUKH.

Tperuii 3akoH HproTOHA /111 MaT€pUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacChI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TIAJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckoil mupoThl. JIBI>keHHe HeOeCHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXyIIerocsi ¢ yCKOpeHHUEM.

Cwna tpenus. Cyxoe Tpenue. Cuia TpeHUST CKOJBXKEHUS M CHJIAa TPEHUS TIOKOS.
Koadduiment tpenus. Cuna cOnpoTUBIEHUS MPHU ABHKEHUU Tella B JKUIKOCTH WU rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHUSI.

Hasnenue. ['unpocraruueckoe nasinenue. Cuna Apxumesna.

TexHuuUecKkrne YCTPOHCTBA M TEXHOJOIMYECKHE IMPOUECCHl: MOAIIUITHUKH, JIBUKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGnronenne nBuKeHUs TEN B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CUCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChl TEJIA
Ha €ro YCKOpPEHUE B HHEPIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BO3HUKAIOIINUX B PE3YJIbTATE B3aUMOJCHCTBUS TEI.

N3mepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUU.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

H3mepenne paBHOAECHCTBYIOIICH CUJT IIPH IBH)KEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBIKCHHMS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne ABMKCHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3 NETKuil OJI0K.

N3mepenne kodddunmenTa TpeHus Mo BEIUYUHE YTI0BOr0 KOd(p(UIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWXKeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHUIIHEHTOM TPEHHUS.

W3ydeHue ABMKEHUS Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE BHKEHUE TBEPIOTO Tea.
MoOMEHT cuilbl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBust paBHOBecUsI TBEPIOTO TeEIA.

YcroitunBoe, HeycToiuMBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryarble KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmMuKym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEWHOB U pacd€T CUJI YIPYTOCTH.

N3yuenune ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMA/(b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HNmnynsc MaTepuanbHONW TOUYKH, CUCTEMBI MaTepUalbHBIX TOYeK. L[eHTp Macc cucTembl
MaTepuaibHbIX TOYEK. Teopema 0 JBMKEHUH LIEHTPA Macc.

HMITynbC CHIIBI M1 U3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

MoMeHT umnynabca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCa B [IEHTPAIbHBIX MOJISX.

Pabora cuibpl Ha MaqoM M Ha KOHEYHOM repemerieHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHIIBL.

Kunernyeckass sHeprus maTepuaibHONW TOYKU. Teopema 00 WM3MEHEHMHM KHHETHYECKOU
SHEPruM MaTepHaIbHON TOUKH.

[ToreHnnanpHble M HEMOTEHIMAIBHbIE cuibl. IloTeHnmanbHas sHeprus. IloTeHnuanbHas
SHEprus ynpyro neGopMHpOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTAlMOHHOM Moe. [loTeHnuanbHas 3Heprusa Teina B TPaBUTALMOHHOM II0JI€ OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropast kocMudeckas ckopocTb. TpeTbst KocMUYeCKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPTUM.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyum s UACANbHOM JKUJIKOCTHM Kak CJEACTBHE 3aKOHA COXPaHECHUS
MEXaHUYECKON IHEPTUU.

TexHHuYecKkue yCTpOHMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: IABM)KCHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NIBUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

M3MeHeHne >HEpPruy Teja MU COBEPILIEHUH PabOTHI.

B3anMuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJI0 CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopmnvie padomboi, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue COXpaHEHUsT UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

N3mepeHne KHHETUYECKOM 3HEPTUu Tella 0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TEPMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHMSI MoOJIeKyJIsspHO-KuHeTndeckoi Teopun (MKT), ux onsiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTHIl BellecTBa. MoJeNnn CTpOEHUs Ta30B, )KUJKOCTEN U TBEPABIX T€l U 0ObSICHEHNE CBOWCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromos). KommuecTBo
BeniecTBa. [locrossHHas ABoranpo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mopens wnIeanpbHOTO Tra3a B MOJIEKYJISIPHO-KMHETHYECKOW TEOpHM: 4YacTHIBl Tras3a
JBUKYTCS Xa0TUUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C JPYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temieparypa
(wkanma Ttemmneparyp KensBuna). 3akon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHne W30IPOLIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

CBs3p MEXIy [aBJIEHUEM U CpPEAHEM KHHETUYECKOW DSHEpPrUel IOCTYNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJealbHOro Tra3a (OCHOBHOE YpaBHEHHME MOJIEKYJSIpPHO-
KMHETUYECKOW TEOpUH HI€aTbHOIO ra3a).

CBsi3b  aOCOJIIOTHOW  TeMmIepaTypbl TEPMOJMHAMHMYECKOW CHUCTEMBI CO  CpeiHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuueckue YCTpOICTBA U TEXHOJIOTMYECKHE TMPOILIECCHl: TEPMOMETp, Oapomerp,
MIOJIy4YCHUE HAHOMATEPHUAJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTei.

Mognens onbita llTepHa.

[IpuTsxenue MoJIeKy.

Moenu KpUCTaNIMYECKUX PELIETOK.

HabGmtonenue u uccnenoBanue U30mpoIeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEINIOBOTO PAaBHOBECHS MPU TEIUIOOOMEHE MEXIy
ropsiuei U X0JIOAHOW BOJOM.

V3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHue u  BHyTpeHHue mapamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KAK CPEIHHE 3HAYEHUS BEJIWYWH, OMKCBHIBAIOIINX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayasio TepmMoanHaMuku. CaMONpPOU3BOJIbHAS peflaKcalis TEPMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuaeanbHOro ra3a B TEPMOJWHAMUKE — CHCTEMA YpPAaBHEHHI: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUSA NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHILIEHTpalus 4YacTHLl, BBICOKHE TeMIIepaTypsl. BrlpaxkeHue mis
BHYTPEHHEN YHEPIUU OJJHOATOMHOT'O MJI€aJTbHOTO rasa.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DnemeHTapHas paboTa B TepMOoANHAMUKe. Beruucienne padboTsl o rpaduky mnpoiiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 H3MEHEHHsS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucteMbl 0e3 coBepiieHus padoTbl. KOHBEKITHS, TETIONPOBOIHOCTh, U3TyUYECHHUE.

KonuuectBo Temnotel. TemnoéMkocTh Tena. YAelnbHass W MOJSpHass TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIuioTa CropaHus ToluMBa. Pacuér komudectsa
TETJIOTHI TIpH Terutonepenaye. [lonstue o0 agnadbaTHOM Tporiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHss sHeprus. KonndecTBo TemaoTsl U paborta
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMUKM U1 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHUCTEMBI MPOXOIUT EIUHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOJMHAMUKHU [JI1 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO NEPENATh
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs pUPOIHBIX MTPOIIECCOB.



[Tpunimne! geiicTBus TenmnoBbix MamuH. KIT/I.

Makcumansnoe 3nadenue KI1/1. {ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUSI TEIUIOBBIX JBHUTrarenei. TerioBoe 3arps3HeHue
OKpPY’KaroIlle cpebl.

TexHu4ecknue ycTpoMCTBa M TEXHOJIOTMYECKUE IPOLIECCHI: XOJOJWIBHUK, KOHIUIMOHED,
TU3CTbHBIA W KapOIOpPaTOPHBIM JBUTATENM, IMMapoBasi TypOWHA, TOMYyYEHUE CBEPXHUKHUX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHUEM TEIJIOBOI'O HAcoca,
YTUIU3alKsg OMOOPraHNYeCKOro TOITMBA AJIsl BEIPAOOTKH «TEILIOBOM) U 3JIE€KTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTH4eCcKOM pacIiupeHUH.

Bo3aymHoe orauso.

CpaBHeHME YJENbHBIX TEIIIOEMKOCTEH BEILIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTO mporiecca.

KoMmbrorepHbie MOIENIN TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne yaenbHOU TeII0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOrO mpoiiecca.

W3yueHue B3aMMOCBS3M 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U TeMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpezamnvie cocmoanusn eeuiecmea. Pazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. Vcnapenwe wu kumeHwe. YenbHas TemioTa
napooOpa3zoBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH M
JABJICHHUSI HACBIIICHHOTO TMapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTH OT 00BbEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTyphl KUTICHUS OT JABJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS ¥ OTHOCUTENNbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannundeckue u amopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
[InaBneHue u KpucTayiu3amus. Y aelbHas TerioTa miasieHus. Cyonumanus.

Hedopmaruu tBEpHoro Tema. Pactsbkenue u cxxarue. Cosur. Moayne FOnra. Ilpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHWN YAaCTHI] BEIIECTBA KaK MPUYHMHA TEIJIOBOTO PACHIUPEHUS
TeJ (Ha KAYeCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHEPTHH B (PA30BBIX MEPEXOax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKkeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumispHbie
sBJeHUd. [{aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakoctH. ®opmyina Jlamnaca.

TexHudyeckue yCTpOMCTBA U TEXHOJOTUYECKHE TMPOIECChl: KUIKUE KPUCTAIUIBL,
COBpPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>KEHHOM JJaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSIKEHHUSI.



OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

H3mepenne abCoMOTHOM BIIaXKHOCTH BO3AyXa U OLIEHKA MAcChl MapOB B IOMEIICHUU.

N3mepenne ko3 duirenra moBepXHOCTHOTO HATSHKEHHUS.

Nzmepenue moayns FOnra.

Hccnenoanue 3aBUCUMOCTH AeQopMalii pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OJneKTpu3anus Tel U e€ MpOosIBICHUsA. DJIEKTPUUYECKUN 3apsan. J(Ba BUAA 3IEKTPUUYECKUX
3apAnoB. [IpOBOAHMKM, AMAIEKTPUKH U MOJYOPOBOJHUKH. DJIEMEHTAPHBIM 3IEKTPUUYECKUI
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3aKoH Kyona.

OnekTpuueckoe nose. Ero neiicteue Ha 31eKTpUUYeCKUe 3apsibl.

Hanpsox€aHaocTh  dekTpudeckoro mojs. [IpoOHbd 3apsn. JluHuM HanpsoKEHHOCTH
ANIeKTpruYecKoro nosst. OQHOPOIHOE FIEKTPUUECKOE ITOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHUE.
[TorenunanpHass  dHEpruss  3apsga B DJIEKTPOCTATHUECKOM  IIOJIE. [Torenunan
AIIEKTPOCTaTUYECKOro mouid. CBsA3b HANpsDKEHHOCTH IMOJII M PAa3HOCTH IMOTEHIMANIOB IS
AIIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsbkeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo o0wémy mapa. Ilone paBHOMEpHO 3apspKEHHON OECKOHEUHOM IIIOCKOCTH.
KaprrHbl mMHMN HANPSKEHHOCTU ATUX TOJIEN M SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSAJI0B.

JIMdIIEKTPUKN B JIEKTPOCTaTUYECKOM MoJIe. J(ManeKTpuuecKas IpOHUIIaEMOCTh BEILECTBA.

Konnmencarop.  DiEeKTpOEMKOCTh  KOHACHCATOpa.  DICKTPOEMKOCTh  IUIOCKOTO
KOH/JICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COSIMHCHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JBr>keHue 3apsKE€HHOW YaCTHUIIbI B OJTHOPOJHOM JIEKTPUUYECKOM TIOJIE.

TexHuYecKkrne yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: AJIEKTPOCKOM, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alIUTa, 3a3€MJICHHUE IEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Bau fe
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monensb anexTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYecKast 3alluTa.

YCTpoKCTBO U AEMCTBUE KOHJEHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAJM  ILJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOTO MOJIs 3apsHKEHHOT0 KOHJIEHCAaTopa.

3apsiaKa U pa3psiiKka KOHAEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie padbomot, npaKmuKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

HabGntonenue npeBpallieHusi 3HEPTUU 3apsSXKEHHOTO KOHJIEHCATOPA B SHEPTHUIO M3ITYUYCHHS
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEpHKAIICH KOHAEHCaTOp.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANPSOKEHHs]) TPU  MOCIEAOBATEIHHOM
COEIMHEHUU KOHJICHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcioBus  CylIeCTBOBAHHMSI TOCTOSIHHOI'O AJIEKTPUYECKOTO TOKa. MCTOYHMKHM TOKa.
Hanpsokenne U u DZIC €.

3akoH OMa JJid yyacTKa LEeMH.

DJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCUMOCTb  COINPOTUBIEHUS  OJHOPOJHOTO
MPOBOJHMKA OT €ro JUIMHbI U IUIOIIAJM IONEPEYHOI0 CEYEHHUs. YIEIbHOE CONPOTUBIICHUE
BEIECTBA.

[locnenoBarenbHOE, NapajljIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOIIHOCTH 3JIEKTPUYECKOrO TOKA. TermoBas MOIHOCTb, BbIAEIsIEMas Ha pE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBIICHHME HMCTOYHHMKA TOKa. 3akoH Owma Juisi TOJHOU
(3aMKHYTOM) 27eKTpUuecKoi renu. MoIHoCTh UCTOYHMKA TOoKa. KOpoTKoe 3aMbIKaHHe.

KonpaeHncarop B uenu nocTOSHHOTO TOKA.

TexHu4YecKkne yCTPONCTBA W TEXHOJIOTHUYECKHE TIPOIECCHl: aMIEpPMETpP, BOJBTMETP,
peocTar, CYETUHUK IEKTPUUECKOU SHEPTHUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HaNpsKEHUS I PE3UCTOpa, JIaMIIbl
HaKaJIUBaHUs U CBETOIUO/IA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOLIATU
MIOINIEPEYHOT0 CEUYCHHS U MaTepraa.

WccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBIICHHUSI TIPH  TMOCTOSTHHOM
HaIpsKECHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA M OLIEHKa
BHYTPEHHETO COTPOTUBIICHUS.



Cnioco0OnI coeqHEHUsT UCTOYHUKOB ToKa, DJIC OGaTapeid.

HccnenoBanue pa3sHOCTH MOTEHIMAIOB MEXY MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B LIEIIY.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBaHre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBaHue 3aBUCUMOCTY CHJIBI TOKA OT HAaIIPSDKEHUS JJ1s JIaMITbl HAaKaJIUBaHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETPa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXY MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B LICIH.

HccnenoBanue 3aBUCUMOCTH OJIE€3HOM MOIIIHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OJleKTpUYecKass MNPOBOAUMOCTh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAS MPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METALIOB  OT  TEMIIepaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTH MOJYINPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIMTAX. DJIEKTPOIUTHUYECKAs IUCCOLMALUS. DJIEKTPOJIU3.
3axonbl Dapazest ISl 3JIEKTPOIU3a.

OneKkTpuueckuii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM paspsl.
Pasznuynble THIIBI caMOCTOATENbHOTO pa3psaa. Momnus. [Inazma.

TexHuueckue yCTpPONMCTBA M IMPAKTHUUECKOE IPUMEHEHHE: Tra30pa3psAHble JIaMIIbl,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, pa(UHUPOBAHME MEIW, BBIIUIABKA AIIOMHUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa dapanes.

M ckpoBo# pa3psa v NPOBOAMMOCTD BO3AYyXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HabGnronenue anexrpomnusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl n3MepeHust (U3NUECKUX BEJIMYMH C MCIOIb30BaHUEM aHAJIOTOBBIX U I (POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHHH  (u3mueckux BenuuuH. OlleHKa TpaHuIl
MOTPEUIHOCTEM.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UIECKUX
BEJIMYMH, MPOBEPKA MPEATOKEHHBIX THUMOTE3 (BHIOOP M3 paboT, ONMUCAHHBIX B TEMATHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonaéHHoro ypoBHsA B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJICPIKATEBHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMH MAaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie noHAmMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, runore3a, (Qu3uueckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHNE, MO/ICIb, U3MEPEHHUE, OTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peEIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoicTa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M HMX MPOEKIUMU Ha OCH
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3anus
OMOOPraHNYECKOrO TOILIUBA IS BHIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTHH, MOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMaTepHUaaoB, TEINIOBbIE CBOMCTBA TBEPABIX Tell, KHUJIKOCTEH U
ra3oB, OJKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghusa: BnaxxHOCTh BO3/lyXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozusa: nipeoOpa3oBaHUEe JBUKEHHUH C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKUE KOHCTPYKIMU (KPOHIITEHH, pemérdyarsie
KOHCTPYKIIMH ), UCTIOIB30BaHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CropaHHs, MapoBas TypOWHa, OBITOBON XOJIOAMIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMITBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaThbBAHUKA.
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Paznea 4. daekTpoanHamMmuka.

Tema 4. Maznummnoe noae.

B3auMonelicTBUE TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexktop MarHUTHOM HWHAYKUMH. [IpuHUOMO cCynepno3unuu
MAarHUTHBIX TOJIEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJsie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenna, e€ HanpaBjiaeHUE U MOYJIb. JIBH)KEeHUE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

MaruautHoe nosne B BemecTBe. DeppOMarHeTUKy, napa- U TUaMarHeTHUKH.

TexHn4eckrue yCTpPOMCTBA M TEXHOJOTHMYECKUE IMPOLECCHl: NPUMEHEHHE

MTOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
AIEKTPOABUTATENH SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

Kaptuna 7uHWA  WMHAYKOMM ~ MAarHATHOTO — IIOJISL  IIOJIOCOBOTO U
[10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIMH MOJIA JJIMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

Habmroienue nBHKEHUs IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpunMn JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye MarHUTHOTO T10JIS1 ITOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

HccnenoBanne neMCTBUSI NOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.

N3mepenne cuitbl Amriepa.

N3yyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHIYKLIMY HA OCHOBE U3MEPEHUS CHIIBI AMITEpa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOTOK BeEKkTOpa MarHUTHOMN
uaaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMArHUTHOM uWHaykuuu Papases.
Buxpesoe anektpuueckoe nosue. Toku Pyko.



OJC uHAYKUMM B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HWHAYKTUBHOCTH B LIENM IOCTOSIHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUMHIYKIUN.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: WHAYKIMOHHAS
M€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3emun.

Hemoncmpauuu.

HaOmnronenue siBneHus 3JeKTPOMarHUTHOM HHIYKIUU.

UccnenoBanne 3aBucumMocTd OJIC UHAYKIHM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

[IpaBuiio Jlenna.

[TameHrie MarHuTa B aIFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

UccnenoBanne 3apucumMoctd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre siBIEHUS] CAMOUHAYKIWH.

COopka MoJien 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszgea S. KoJsieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUYecKoe ONHMcaHue (3aKOH COXPAHEHHS] MEXaHWYeCcKO sHepruu). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 X DHEPreTUYeCcKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HMCXOMHOU
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora kojeOanuid. Ilepuon ManbiX CBOOOJHBIX KoJieOAHMIMA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxamomux kKoneOaHusx. BeiHyXeHHbIe Koebanus. Pezonanc.
Pe3onancHas kpuBas. BunusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJI€OaHUS.



TexHHUYeCKUe yCTPOMCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: METPOHOM, YaCHI,
KayeJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuce K01e0aTeIbHOTO ABUKCHUS.

HabGnrogenne He3aBUCUMOCTH TIEpUOJIAa MAJIbIX KOJieOaHU rpy3a Ha HUTU OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyXaromux KoJIeOaHi U 3aBUCUMOCTH TEPHO/ia CBOOOIHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

UccnenoBanue kosiebaHUM TIpy3a HAa MACCHUBHOM MpYXHHE C IENbIO
dbopmupoBaHUs NMpeACTaBICHUIN 00 UAeaAIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SJHEPTUU IPH KOJICOaHUAX rpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

HabGmronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMM HUTSHOIO M MPYKUHHOTO
MasTHUKOB.

M3yyeHue 3aKOHOB JBUKEHUS TeJa B X0 KOJeOaHU Ha yIIPyTOM IMO/BECE.

M3yyeHue NBUKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUU B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaOIUX KOJIEOAHH.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. dnexmpomazHumHnuole Ko1ebanus.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
uaeanbHOM KosiebatenbHOM KoOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsja KOHAEHCaTopa C aMIUTMTYJO0M CUJTbI TOKA B KOJ1e€0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromue JIEKTPOMAarHUTHBIE Kosie0aHusl. BeIHyX1€eHHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHUS NpU  PA3IUMYHOM (opme
3aBUCUMOCTH MEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHui.

Uneanbubiii  Tpancopmatop. IlpomsBoacTBo, mnepepaadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU MPOU3BOACTBE 3eKTposHepruu. KymeTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.



TexHuyeckue yCTpOWCTBA W TEXHOJOTMYECKHE IMPOLECCHI: JJIEKTPUYECKUI
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH 3JIEKTpONepe1ay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJICOAHUHN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOMIUX IEKTPOMArHUTHBIX KOJIEOAHUM.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

BoiHyXIeHHbIE CUHYCOUATbHbIE KOJICOaHUSI.

Pe3ucrop, kaTyiika MHIYKTUBHOCTU M KOHJEHCATOpP B IIEMU MEPEMEHHOIO
TOKA.

Pe3oHaHCc mpu MOCIENOBATEIIBHOM COEAMHEHUU pPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Y eTpoiicTBO U IpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopnenb TMHUY 3JIEKTpONEpe1ayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 6O0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHusi. llomepeunbie u
POJOJIbHBIE BOJMHBL llepuoa, cKOpocTh pacnpocTpaHEHUsT W JJIMHA BOJHBIL
CBoiicTBa MEXaHMUYECKUX BOJIH: OTpa)K€HUE, MpeioMJIeHHe, UHTep(epeHius u
nudpaxims.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPYKAIOILIEH CPEbI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3ITyYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumnasi oprieHTaIMs BEKTOPOB B DJIEKTPOMAarHUTHON BOJTHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)X€HHE,  IPEJOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana >MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pagUOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.



TexHHUYeCKHuEe YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeEBU30D, aHTeHHa, Tenedon, CBY-neun,
yIIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIHLIMHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TIPOIOJILHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue naTepdepennnn u qudpakiini MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KOJieOaHUM.

HccnenoBaHre  CBOWCTB — AJIEKTPOMArHUTHBIX  BOJIH: OTpa)K€HUeE,
IpesioMJIeHUE, MOoJasSpu3auus, qudpakuus, MHTephepeHIus.

O6HapyxeHue nH(PpaKpacHOTO U yIbTPAPUOTIETOBOTO UBITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3y4yeHnue napameTpoB 3ByKOBOU BOJIHBI.

M3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4eyHbIl HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue nzoOpaxeHuil B
ockoM 3epkane. Cepudeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIIEHUS CBETa. AOCOTIOTHBIN MOKA3aTelNb
npenomieHusi. OTHOCUTENbHBINA MOKa3aTesb npeinoMieHus. [IocToSHCTBO YaCTOThI
CBE€Ta M COOTHOULICHHWE JUIMH BOJH NPU IEPEX0Je MOHOXPOMATHYECKOIO CBETA
4yepe3 rpaHully pasjiena AByX ONTHYECKUX CPE.

Xox nydeit B mpusme. [ucnepcust cera. CioxHbIA cocTaB 0enoro cBera.
IBerT.

[lonHoe BHyTpeHHEE OoTpaxkeHue. [IpenenpHbIil yroyl MOJIHOrO BHYTPEHHETO
OTpaKEHUS.

CobOuparormie ¥ pacceuBaroine JuH3bL. ToHKas nuH3a. DOKycHOE
paccTosiHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
paccTosiHUSI TOHKOM cepruuecKoil JIMH3bI OT €€ T'€OMETPUU M OTHOCUTEIIBHOTO
MIOKa3aTelIs MPEIOMIICHUS.

®opmysia TOHKOU JIMH3BL. Y BEJIMYEHHUE, 1aBAEMOE JIMH30M.



Xox ny4a, MPOMIEAIIEro JIMH3Y IOJ MPOHU3BOJIBHBIM YIJIOM K €€ TJJaBHOU
ontuyeckoir ocu. IlocTpoeHune wu3o0pakeHU TOYKM M OTpe3Ka MPSAMON B
cOOMpArOIIMX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHUMYMOB B UHTEp(hEpEHIIMOHHOU
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakumst cBera. JubpakumoHnHas peméTka. YCIoBUE HaOIMIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpH [aJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonsipr3anus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue npeaoMIICHUs CBETA.

HabGnrogeHnue nogHoro BHyTPEHHEro OTpakeHus. Mojesb CBETOBOJA.

HccnenoBaHue XO0Ja CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPALIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HabmoieHue 11BeTOB TOHKUX IJIEHOK.

Hab6mronenune nudpakxium ceera.

N3yyenue nuppakinOHHON pEETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMuUKym.

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne pOKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 MIIOCKOTO 3epKaJia U JIUH3BI.



[Tomy4yenune n300paxeHust B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBanue TENECKOMUYECKUX CHCTEM.

Hab6mronenune nudpaxuu, nHTep)EepeHIINN 1 TTOJISIPU3AITIN CBETA.

W3ydeHne mosspu3aIiuy CBeTa, OTPAKEHHOTO OT MTOBEPXHOCTH JUAJICKTPHKA.
N3ydenne naTepepeHITnm 1a3epHOTo U3ITyUeHHUs Ha IBYX HICIISX.
Habmnronenue nucnepcum.

Habmronenue u ucciaenoBanue n1uppakiimoOHHOTO CIEKTpA.

W3mepeHue TMHBI CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3Iy4YeHHUS CBETOIMOMA MPHU MOMOIIH JU(PpaKIIMOHHON

PEIIETKMU.
Pa3znes 6. OcHOBBI cieiHAJIBbHOM TEOPHUU OTHOCUTEIbHOCTH.
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl

CIEIHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJIEHUE
BPEMEHU U COKPAILICHUE JITTHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIBI. DHEPrUs
IIOKOSI.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHUECKHE MPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YyeHn4yeckuil SKCIIEpUMEHT, J1a00paTOpHbIE PaOOThI, MPAKTUKYM.

Onpenenenne WMIYyJIbCa W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBecHOE TEIIOBOE H3JIyuyeHHUE (M3JIydeHHE aOCOJIOTHO YEPHOTO TENa).
3akoH cmemienust Buna. I'unore3a [Inanka o kBaHTax.

DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

dotoaddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitHmreitna s potodddexra. «KpacHas rpanuiay gortodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJIICHME CBETa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpaXkarolrytro moBepxHOcTh). Ombiter I1. H.
JleOenena.

BousiHoBbIe cBOMcTBA yacTull. BosHbl ne bponnsd. lnuna BonHb! e bpoiis u
pasMepbl 00JacTH JIOKIM3AIUU JABWXKYyIIeWcs dactuiibl.  KopmyckymspHo-
BOJTHOBOU Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAIIIAX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eitzendepra.



TexHH4eCcKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dotorneMeHT, GOTOAATUYMK, TYHHENBHBIM MMKPOCKON, COJHEYHas OaTaped,
CBETOUO/.

Jemoncmpayuu.

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

HccnenoBanre  3aBUCUMOCTH  COIPOTHUBIIEHHSI  MOJYNPOBOAHUKOB — OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue noctosHHoi [Inanka Ha ocHOBe HccnenoBanus GoTorpdekra.

HccnenoBanye 3aBUCHMOCTH CUIIBI TOKA YEPE3 CBETOANO OT HAIPSLKCHUS.

Tema 2. @usuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmaHerapHas monens aroma
Pezepdopaa.

[Toctrynatel bopa. U3nyuenue u nornomieHne GOTOHOB MPH MEPEXO0Ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOU.

Bunpl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CroHTaHHOE U BBIHYXJICHHOE U3JIydeHHe cBeTa. Jlazep.

TexHUYEeCKHe YCTpOMCTBA M TEXHOJIOTMUECKHE MPOLECCHI: CIIEKTPAIBbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JJIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, navopamopnsie padomul, RPAKMUKYM.

Hab6nrogenue 1MHEeHYaToro CnexkTpa.

HccnenoBanue cnekTpa pa3peKeHHOro aTOMapHOIO BOJOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duzuka amomnozo A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxnonnas monens snapa [elizenOepra—lMBanenko. 3apsa sapa. MaccoBoe
qucio sapa. M3oTonsl.

PanunoaktuBHOCTE. Anbda-pacnan. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacnaz. ['amma-u3imydeHue.



3aKkOH pPaJAMOAKTUBHOTO pacnaga. PagnoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4YeHUs. BiusHUEe paMOaKTUBHOCTH Ha KUBBIC
opranu3mbl. EctecTBenHblil GpoH u3nydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sijipe. SAnepubie cuibl. Jlegekt Macchl siapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTUYECKUE aCMEeKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Metozapl perucTpalyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

DyHIaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangapTHON Moaenu. KBapk-TirooHHAs MOAENb apPOHOB.

®uzuka 3a npenenamu CrangaptHo mozaenu. TéMHas Marepus U TEMHaA
SHEPrusl.

EnuHcTBO usnyueckoi KapTUHBI MHpA.

TexHuyeckne ycTpoicTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
BunibcoHa, SAEpHBIM peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, nPAKMUKYM.

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBLIM (GoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pasznea 8. DiieMeHTBI ACTPOHOMUM U ACTPOQU3HKH.

Otanbl pa3BuTHs acTpoHoMmuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
actpoHomuu. [IpuMEHMMOCTH 3aKOHOB (U3UKU JIT OOBACHEHHS TPUPOJIBI
KOCMUYECKHX 0OBbEKTOB.

Metonbl acTpoHOMUYECKHX HCcaeqoBaHUNA. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOTbI, PAIUOTEIECKOIbI, BHEATMOC(EpHasi aCTPOHOMUS.

Bun 3B&3mHoro neba. Co3Be3mus, SpKHe 3BE3NBI, IUIAHETBI, UX BHIMMOC
JBH>KCHUE.

CosiHeuHas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3I.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3Mbl TJIaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHMOCTBY» JJIsI 3BE3] TJIABHOW MOCJIENOBATENbHOCTH. BHYTpeHHee cTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApaxX
raJIaKTHUK.



Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

Habmonenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUMN JJIs1 ONPENETICHUS MOJOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3ILI.

HaGmiogenuss B Tteneckon JlyHbI, IJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Pu3nyecKuil MPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYHH.
OneHka rpaHull MOrpeurHOCTeM.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUKA  3aBUCHMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUEHHYECKHH  DKCIIEPUMEHT,
nabopaTtopHbIe pabOThI, IPAKTUKYM).

Oo6o001marouIee MOBTOPEHUE.

O0o01ieHne U cucTeMaTH3alus Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOJIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZHKI.

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATHUYECKOH cepax NedaTeIbHOCTH YelOoBeKa, poJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINKUCATEIIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENBHOW W  TMPOTHOCTUYECKON  (PyHKIUI
(bu3nyeckoil Teopuu, poJib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHHUM
0 (u3MUYECKOW KapTHHE MHUpPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOILIEM pAny
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHHI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYUIIECTBIISIETCSI C YUETOM COJIEpPKATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUCHUEM MEMO008 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, rumoresa, (pusmueckas BETUUYHHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(YHKIMHM: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOPHI M MX IPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKUMA. [Ipu3Haku mOHO0US TPEYTOJHLHUKOB,
OTpe/ieNIiCHUE MIOMAAN IIIOCKUX QUTyp U 00bEMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM IpUpoJie, KoieOaTelbHbIE
JIBIWKEHUS B JKMBOW IPUPOJE, DKOJOTHYECKHE PHUCKM ITIPU INPOU3BOJCTBE
NIEKTPOIHEPTUH,  DIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3ByKOBasi JMATHOCTUKAa B MEIWLIMHE, ONTUYECKHE SIBIECHUS B JKHUBOU
IIPUPOJIE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON pEIETKH, CHEKTPAJIbHBIN
aHaJIN3.

I'eocpagpua: marHuTHBIE TIONIOCa 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUraTeNb SIKOOM, reHepaTtop MEpEeMEHHOr0 TOKA, MHIYKIMOHHAs IEYb,
JIMHUAN JJIEKTpoIepeaad, 3JIEKTPOABUTaTeb, paaap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsl SHEPreTUKA U DKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI' PAMMBI I10 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

JIn4HOCTHBIE pe3y/IbTaThl OCBOCHUs yueOHOro mpeamera «PU3MKay J0JKHBI OTPaXaThb
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpHEHTAlMil, IO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHICKOrO  OOIIecTBa,
paclIupeHe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUNA OCHOBHBIX
HAIPABJICHU!I BOCIIUTATEIBHOMN NEATEIbHOCTH, B TOM YHCIIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e Cc(hOPMHUPOBAHHOCTh TIPAXJAHCKOW MO3MLMU OOyYarollerocss Kak akTUBHOIO H
OTBETCTBEHHOI'0 4JIEHA POCCHICKOro 00IEeCTBa,;

® [IPUHATHE TPAJULMOHHBIX OOLIEYETOBEYECKUX I'YMAaHUCTUUECKUX U JEMOKPAaTUYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO IESTEIbHOCTh B MHTEPECAX IPAXKAAHCKOTO OOLIECTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3aIHu;

® yMEHHE B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSAMHU U Ha3HAUEHUEM;

® TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM AESATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUSA:

e c(OopMHPOBAHHOCTH POCCUICKOMN rpa’kJaHCKOM MIEHTUYHOCTH, IaTPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHHUSM POCCHUMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOIO IIOBEICHUS;

e CrNOCOOHOCTh OLIEHMBAaTh CUTyallUI0 W TPUHUMAThb OCO3HAHHBIE pELIEHUS,
OPUEHTHUPYAICh HAa MOpPAJIbHO-HPAaBCTBEHHBbIE HOPMBI M ILIEHHOCTH, B TOM 4MHCIE B
JEATENIBHOCTH YUYEHOTO;

® OCO3HaHME JMYHOIO BKJIAJa B IOCTPOEHUE YCTOMUUBOrO Oy yLIEro.

ICTETHYECKOT0 BOCIIMTAHMSA:

® DOCTETMYECKOE OTHOUIEHHME K MHpPY, BKJIHOYAs OJCTETUKY HAy4yHOrO TBOPYECTBA,

npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:

® [UHTEpeC K pa3IMyHbIM cdepam MpodhecCHOHAIBHOW IesITeNbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOp Oyaymiei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TUIAHBI;

® TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTH (PU3KKH
Ha MPOTSHKEHNUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHMUSA:

e c(hOPMHUPOBAHHOCTb HKOJOTHUECKOM KYJIbTYphl, OCO3HaHME TJI00AJBHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

® [JIJAHUPOBAaHUE M OCYLIECTBIIEHUE JAECUCTBUN B OKPY)KAIOILIEH Cpelle HA OCHOBE 3HAHMS
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH HKOJIOTMYECKOM HAMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW JAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M MCCIIEJOBATENIBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiiCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh U AKTYaJIM3UPOBATH MPOOIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

OINPEAEIIATD LENH JEATEIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHST B PACCMATPUBACMBIX (DU3HYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NpoOJeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepUalbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIAM,
OLICHMBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH PabOTy B YCIOBHSIX pEAIbHOI0, BUPTYaJbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATHUBHOE MBILIUIEHUE NP PEILICHUH )KU3HEHHBIX NPOOIIEM.

ba3oBble nccienoBarejbCcKue AeiCTBHUA.

BJIQ/IETh HAYYHOU TEPMHUHOIIOTHEH, KIIFOUEBBIMH MOHATHIMH U MeTOAaMH (DU3HUECKOi
HayKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHOW JEeATENbHOCTH B
ob0nactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY
METOJIOB pEMICHUS 3a7a4 (PU3NYCCKOT0 COJCpXKAHUS, NPHUMEHCHUIO Pa3IIUIHBIX
METOJIOB TIO3HAHUS;

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIINH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAIUsIX, B TOM YHCIIE TPU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJIEICTBEHHBIE CBSI3U M aKTyallU3UpOBaTh 3aJady, BBIJIBUTaTh
TUTNOTe3y € peIIeHUs, HaxOIuUTh apryMEHTBl JUIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJTYYCHHBIE B XOJ€ PEIICHUS 3a7add pPe3ylbTaThl, KPUTHYCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEIbLHON EATEILHOCTH, B
TOM YHUCJIC TIPH U3yICHHUH (DU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIIEHUBAThH IPUOOPETEHHBIH OITBIT;,

YMETh IMePEHOCUTH 3HAHUS 110 (PU3HMKE B IPAKTHUECKYIO 00J1aCTh KU3HEICITSILHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;



BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIrMHAJIbHBIC IMTOAXOAbI U PCIICHU A,
CTaBUTBb HpO6JICMI>I " 3a71a4u, JOIMYyCKAOIHNEC aAJIbTCPHATUBHBIC PCIICHUS.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU TONy4YeHHs wuHpopMammu (HU3HUECKOTO COICpKAHUS W3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITSIIBHO OCYIIECTBIATh IIOWCK, aHAJU3,
CUCTEMATH3AllMI0 M HMHTEPHpETaluio HHOOPMALMKA pa3IMYHBIX BUIOB H (GopMm
MIPEICTaBJICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTraHU3alMOHHBIX 33/1ad C
coOmrofeHreM TpeOOBaHWN APrOHOMUKHM, TEXHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJCPKAHUS B PA3IUYHBIX (dopmarax ¢ yd4ETom
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMmy
MIPEJICTABICHUS U BU3YATH3AIHH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH J1EATEILHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTEHI;
Pa3BEPHYTO U JIOTUYHO M3J1aratb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHOU PaOOTHI;
BbIOUpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUHN C yUETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHUBA,

IIPUHUMATh 1LI€JIM COBMECTHOM JESATENbHOCTH, OPraHU30BbIBAaTH M KOOPJAMHHUPOBATH
JNEeNCTBUS TO €€ JOCTH)KEHMIO: COCTAaBJATh IUIAH JAECWCTBUN, paclpelensiTh PO C
y4€TOM MHEHUN yYaCTHUKOB, 00CYXK/1aTh Pe3yIbTaThl COBMECTHOM paboTHI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJa M KaXJIOT0 yYyaCTHHMKAa KOMAaHIbl B OOLIUI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJEU C MO3UIMM HOBU3HBI, OPUTHMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETUYECKOE IOBEACHHME B PA3IUYHBIX CUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBIIATH MO3HABATENbHYIO JAEATEIbHOCTh B 00JACTH (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTABJIATH IJIAH PELIECHUs PACUETHBIX M KaUYECTBEHHBIX 3aJay, IUIaH
BBITIOJIHEHHS MPAKTUIECKON pabOThl C YUETOM HMEIONIUXCS PEeCypPCcOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;

pacIMpsATh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

JIeNIaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIAMIMHA B 00IacTu (U3UKH,
MTOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIL, 3MOLIUOHAJILHBIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh NMPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHIKEHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB NEATEIbHOCTH;
NpUHUMATD ce0sl, TOHMUMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U ApIyMEHTBI APYIUX IIPU aHAIU3E PE3YJIBTATOB JEATEIbHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBbI I1O (I)I/ISI/IKG JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUICHCTBYCTCS 3MOI.[PIOH8.J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(i)OpMI/IpOBaHHOCTBI

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUsS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBHOU cdephl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh  3a CBOE IIOBEJCHME, CHOCOOHOCTH  aJanTHPOBaThCAd K
SMOIMOHATIBHBIM U3MEHEHHSM H MPOSIBISTh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXy,
OINITUMHU3M, HHUIIMATHBHOCTH, YMEHHE JICHICTBOBATH, UCXO/ISl U3 CBOUX BO3MOXKHOCTEI;
OMITATUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €r0 MpPHU OCYIIECTBIEHUH OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBaTh OTHOLIEHHS C
JIPYTUMH JIOABMH, 3200THTHCS, TIPOSIBIISAT HHTEPEC U Pa3peraTh KOH(PIUKTHL.



IMPEAMETHBIE PE3VIJIbTATDI

K xonmy oOyuenust B 10 knacce nipeIMEeTHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® [IOHMMaThb pPOJb (U3UKK B HKOHOMHUYECKOW, TEXHOJOTUYECKOH, HKOJOTHYECKOMH,
COLIMAJILHOW M 3THYECKON cdepax AesITeNbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM HAay4YHOH KapTHUHE MHPA, 3HA4YCHUE ONMCATEIIbHOM,
CHCTEMAaTH3UPYIOLIEH, OOBSICHUTEILHOW M MPOTHOCTUYECKON (yHKIMHA (U3nUecKoil
TEOPUU — MEXAHUKU, MOJICKYJISIPHOU (PU3MKU U TEPMOAMHAMHKHU, POJIb (PUINUYECKOM
Teopuu B (POPMUPOBAHUHU MIPENICTABICHUM O PU3NUECKON KapTHHE MUPA;

® pa3nuyaTh YCIOBUS MPUMEHHMMOCTH Mojened (QHU3MYeckux Teld M IPOIECCOB
(sIBJIEHUI): MHEpIMATIbHAS CUCTEMa OTCUETa, a0CONIIOTHO TBEPOE TENO, MaTepuaIbHas
TOYKa, PABHOYCKOPEHHOE JBWKEHHME, CBOOOJHOE MajeHue, abCONIOTHO YIpyras
nedopmanusi, abCOMIOTHO YIPYroe u abCONIOTHO HEYHPYroe CTOJIKHOBEHUS, MOJIEIH
ra3a, KUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOTO) Teia, WACANbHBIA ra3, TOUCYHBIN
3aps]l, OTHOPOJIHOE JIEKTPUUECKOE IOJIE;

® pasnuyarth yciuoBHsS (TPaHULBI, OOJACTH) MPUMEHUMOCTH (PHU3NYECKHX 3aKOHOB,
MOHMMATh BCEOOIIMI XapakTep (yHAAMEHTaIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
MCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

® aHaIM3UPOBAaTh U OOBACHATH MEXAHHYECKHE IIPOLIECChl W SBICHUS, HCIONb3Ys
OCHOBHBIE IIOJIOKEHHMSI U 3aKOHBl MEXAaHUKHU (OTHOCUTEIBHOCTb MEXaHHMYECKOI'O
JBWDKEHUS, (POPMYSBI KMHEMAaTHKH PaBHOYCKOPEHHOTO IBM)KECHUS, MPeoOpa3oBaHUs
lanunes npnsg  CcKOpOCTM M NEepeMelieHus, 3akoHbl HblOTOHA, NpUHUUI
OTHOCHUTENbHOCTH ['anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbl COXpPaHEHUs
UMIyJbCA M MEXAHWYECKOM SHEpPruu, CBA3b pabOThl CHJIBI C H3MEHEHHEM
MEXaHUYECKON SHEpPruM, YCJIOBHMsS paBHOBECUS TBEPJAOro Tena), IMpPH 3TOM
UCIIOJIB30BaTh  MAaTEMaTU4YECKOE  BBIPAXECHHE  3aKOHOB,  YKa3blBaTh  yCIIOBHS
OPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: NMpeoOpazoBaHuil ["anues, BTOPOro U TpeThEro
3aK0HOB HbIOTOHA, 3aKOHOB COXPAHEHHUS UMITYJIbCa M1 MEXaHUYECKON SHEPTuH, 3aKOHa
BCEMUPHOI'O TATOTEHUS;

® AHAJIM3UPOBATH U OOBSCHATH TEIUIOBBIE NMPOILIECCHI U SBJICHUS, HUCIIOJIb3YsS OCHOBHBIE
nonoxenns MKT u 3akoHBI MOJIEKYJISpHOH (QHU3UKHM U TEPMOJUHAMUKU (CBS3b
JIaBJICHUSI MJI€AIBHOTO ra3a CO CPEHEN KMHETUUECKON YHEPIHEN TEIJIOBOTO ABUKCHHUS
U KOHIIEHTpallMel €ro MOJIeKyJ, CBs3b TEMIIEpaTypbl BEIIECTBa CO CpeaHel
KMHETUYECKOW DHEeprued TerIOBOro JBMKEHUS €ro 4YacTHLl, CBS3b JIaBJICHUS
UJCABHOTO Ta3a € KOHUEHTpalued MOJEKYJI W €ro TEMIepaTypol, ypaBHEHHE
MenneneeBa—Kuamnelipona, mepBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHEHUS
DHEPrMM B TEIUIOBBIX IpOIlECCax), IPU OTOM HCIOJIB30BATh MaTEMaTHUYECKOE
BbIpaXKCHHE 3aKOHOB, YKa3bIBaTh YCJIOBUS NPUMEHUMOCTH ypaBHeHHs MeHjeneeBa—
Knaneiipona;

® aHaJIM3UPOBATh U OOBICHATH JJIEKTPUYECKUE SIBJICHMS, HCIIOJIb3YSd OCHOBHBIE
MIOJIO’KEHHUS M 3aKOHBI AIEKTPOJINHAMUKH (3aKOH COXPAHEHMsI DJIEKTPUUECKOIO 3apsija,
3akoH  KynoHa, IOTEHIMaNbHOCTH  JJEKTPOCTATHYECKOTO  IOJSA,  IPHUHLHII
CYTEPHO3UINH 3JIEKTPUUYECKUX TOJIEH, TIPU ITOM yKa3blBasl YCJIOBUS MPUMEHHUMOCTH
3akoHa KynoHa, a Takke NpakTHUYECKH BaKHbIE COOTHOIIEHUs: 3akoHbl Oma ams



y4acTKa IeNy U JIJIs1 3aMKHYTOM 3JIEKTPUYECKOM 11enu, 3akoH [[xoyna—JIenna, npaBuia
Kupxroda, 3akonsr @apanes s 3JIeKTPOIu3a);

OMKCHIBATh (PU3HUECKUE MPOLIECCHl U SIBJICHMSI, UCIIONb3Yys BEJIMYUHBL: IEepeMEIleHuE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€a U CUCTEMBI TE€Jl, CUJIa, MOMEHT CHJIbI, 1ABJICHUE,
MOTEHLIMAJIbHAs SHEPrusi, KUHETHYeCKas HHEprusi, MexaHudeckas sSHeprusi, padora
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJIa TSDKECTH, CHUJla YIPYTrOCTH, CHJIA
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUA Tea ¢ 3eMiEil BOIM3H e€ TOBEPXHOCTH,
BHEpPrus yHpyro paedopMamuy MPYKUHBL, KOJMYECTBO TEIUIOTHI, aOCOJIIOTHAS
Temmeparypa Tena, paboTra B TEPMOJIWHAMUKE, BHYTPEHHSS SHEPrus HJI€aIbHOIO
OJIHOATOMHOTO Ta3a, paboTa HJealbHOIrO ra3a, OTHOCHTENIbHAs BIIAXKHOCTh BO3yXa,
KII[I waeanbHOro TEIUIOBOIO JIBUTaTENsl; JJIEKTPUYECKOE I0JIe, HaIPSKEHHOCTh
IEKTPUYECKOT0 II0JIA, HANPSHKEHHOCTh IOJII TOYEUHOIO 3apsia WU 3apsyKEHHOIO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIUAN 3JEKTPOCTATHYECKOr0 MOJIsA, Pa3HOCTh
MOTEHIMAJIOB, 3JEKTPOABMXKYIIAs CHUJIA, CUJa TOKA, HaIpsSHKEHUE, MOIIHOCTh TOKa,
NEKTPUYECKasi EMKOCTh IIJIOCKOTO KOHJIEHCATOpa, CONPOTHBIICHUE Y4YacTKa LENH C
IIOCJIEIOBATEIbHBIM M MApPAJUICIbHBIM  COCAMHEHUEM  PE3UCTOPOB,  DHEPruUs
3JIEKTPUYECKOTO MOJISI KOHAEHCATOPa;

OOBSICHATh OCOOEHHOCTH TMPOTEKaHWs (U3WYECKHX SBJICHUI: MEXaHHYECKOe
JBWKEHHUE, TEIJIOBOE JBUIKEHHWE 4YacTHUI] BEIIECTBa, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABMXeHUE, Tuddy3us, ucrnapeHue, KUMeHHe U KOHICHCAIus, TUIaBlIeHUE
U KpUCTAUIM3alMs, HANPABICHHOCTb  TEIUIONIEPEAAYH,  JJIEKTpU3auus  Tell,
SKBUIIOTCHIMAIBHOCTD ITOBEPXHOCTH 3apsKEHHOTO IPOBOIHUKA;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMYMHBI OT JPYroul C
UCIIOJIb30BAHUEM IIPSMBIX HM3MEPEHUH, NpPU OTOM KOHCTPYHUPOBATH YCTAaHOBKY,
dbukcupoBaTh pe3yiabTaThl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpaduKoB C Y4€TOM aOCOJIOTHBIX IMOTPELIHOCTeW H3MEpeHMH, JAenaTh BBIBOJIBI IO
pe3yabpTaTaM UCCIIEI0BAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BEIMYMH, NPU HTOM BBIOMPAThH
ONTUMAJBHBIA METOJ M3MEPEHHUs, OLEHUBaTh aOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IIPOBOJIUTH  OMBITBI IO IPOBEPKE MNPEJIOKEHHONW THIIOTE3bl:  IUIAHWPOBATH
OKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAJIBHYI0  YCTaHOBKY,  aHAJIU3MPOBATh
[IOJIyYEHHBIE PE3YIbTAThI U JENIATh BBIBOJ O CTATYCE IIPEIIOKEHHON TUIIOTE3HI;
coOuro/iaTh MpaBuiia 0€30MacHOro TpyAa MpH NMPOBEACHUU HCCIEIOBaHUN B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIEI0BATEIbCKOW U TNPOEKTHOM
JESTEIbBHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOHCTB U JaOOPATOPHOIO
000pyI0BaHNS;

pemath pacdy€THBIC 3a/adyd C SIBHO 3aJaHHOM W HESBHO 3aJlaHHON (PU3MUECKOU
MOJIeJIbIO: HAa OCHOBAaHMM aHaliM3a YCJIOBHUS OOOCHOBBIBATH BBIOOp (pu3MUecKoit
MOJIeNI, OTBevaromeld TpeOOBaHUAM 3aJauyd, TNPUMEHATh (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH M  TOCTYNaThl (PU3UYECKUX TEOpUH TMpHU  HCIOIH30BAHUU
MaTE€MaTUYeCKNX METOJOB PEIICHUs 3aJad, MPOBOJUTH PACUYETHI HA OCHOBAHUU
MMEIOIINXCA JaHHBIX, AHAJIU3MPOBAaTh PE3YJIbTATBl U KOPPEKTHUPOBATH METObI
pELICHUs C YYETOM IOJIYyUYEHHBIX PE3yIbTaTOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrolre NpUMEHEHUs 3HAaHUI U3 pa3HbIX pa3fiesioB
Kypca (QU3MKH, a TaKKe MHTErpalMd 3HAHUM U3 APYrHX NpPEAMETOB €CTECTBEHHO-



HAyYHOTO IIMKJA: BBICTpPAaUBaTh JIOTHYECKYIO IIETIOYKY PAcCyKICHHIl ¢ omopod Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pr3HUYeCKHe SBICHHUS;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHIUIIOB pabOThHI
U3MEPUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
NPUBOAUTH MPUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIErO0 MHpPA, B PAa3BUTHUE TEXHUKU U
TEXHOJIOTHI;

aHATM3UPOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM W  MPOM3BOACTBEHHOMN
NEeSTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MYECKUMHU IMpolLleccaMH, C TMO3ULUN
9KOJIOTHYECKOM 0e30MacHOCTH, MpeJICTaBICHUN 0 paloHaIbHOM
IOPUPOONOIB30BAHUN, a TAaKXKE Pa3yMHOM HCIOJIb30BAHWU JIOCTH)KEHUH HAyKH M
TEXHOJIOTHH JIJIsl TaTbHEHUIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MPUMEHSTH Pa3IUNYHBIE CTIOCOOBI paboThI ¢ MHpOpMaIuel GU3MUECKOTO COEPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TMpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OPMAIIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepadoOTKi W TPEAbSBICHUA Y4YeOHOW M HAyYHO-TIOMYJISAPHOH HHMOpMAIIH,
CTPYKTYpPUPOBAHHUS W WHTEPHpETAlMu HHPOpPMAIMH, TOJYyYCHHOW U3 pPa3IMIHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJy4aeMyro HH()OPMALIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK M Ha OCHOBE aHaIu3a
MCTOYHUKA UH(OpMaLUY;

NPOSBISATE OPraHM3ALMOHHBIE M TO3HABaTENbHBIE YMEHHUS CaMOCTOSITEIILHOTO
nproOpeTeHUs] HOBBIX 3HAaHUH B TIPOILECCE BBHIMOIHEHUS IMPOEKTHBIX W Y4eOHO-
UCCIIEIOBATEIBCKUX PadoT;

paboTate B rpynme ¢ HWCHOJHEHHWEM pa3jIMYHBIX COLMAIBHBIX POJIEH, IIAHUPOBAThH
paboTy Tpymmbl, paMOHAIBHO pPACHPENENsATh ACATEIbHOCTh B HECTaHIAPTHBIX
CUTYaIlUsX, aJleKBaTHO OIICHUBATh BKJAJ KaXKJOTO M3 YYACTHUKOB TPYIIBI B PEIICHUE
paccMaTpuBaeMoi poOIeMsl;

NOPOSIBIISATE MOTHUBALIMI0O K Oynymed mnpodecCHOHATbHOM — JIEATENbHOCTH 0
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



K xoniy oOyuenuss B Il knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUI:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATUYECKOU cdepax NesTeTbHOCTH YeI0BeKa, POJIb U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPAKTUYECKOM JIESITEIbHOCTM YEJIOBE€KAa W JaJbHEWIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUNA (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uKky, poib (puznyeckod Teopurn B (POPMHUPOBAHUU MPEACTABICHUI O
¢duznyecKoil kKapTuHE MUpPaA, MECTO (HU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH MoJeNed (QU3MYEeCKUX Tel W
IPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUYECKOE M OJIHOPOJHOE
MarHUTHOE TOJI, TAPMOHUYECKUE KOIeOaHUsl, MATEMAaTUYECKU MasITHUK,
VJICAJIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, HCAJIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeTIel aTOMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHULbI, 00JIACTHM) MPUMEHUMOCTH (PU3NYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTh UCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSACHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOKEHUS M 3aKOHbl JJIEKTPOAUHAMUKH U
CHEIUalbHOW  TEOPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpPaHEHHUS
NIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHuma, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENU CO CKOPOCTBIO
U3MEHEHUs  CWJbl  TOKa,  MOCTYJaThl  CHEHUAIbHOW  TEOPHUH
OTHOCUTEIBHOCTH DUHIITEHHA);

aHaJIM3UPOBATh U OOBSICHATH KBAHTOBbIE MPOLIECCHI U ABJICHUS, UCIIOIB3YS
MOJIOKEHUSI ~ KBAaHTOBOW  (m3uku  (ypaBHEHHWE  ODUWHINTEHHA IS
doTodrpdexra, mnepBbli U BTOpoM mocTynarel bopa, mnpuHLUI



COOTHOLICHHsI HeompeaenéHHocter ['eiizenOepra, 3aKOHBI COXpaHEHUS
3apsSA0BOrO M MAacCOBOTO YMCEN M SHEPTrUU B SACPHBIX PEAKLHUAX, 3aKOH
PaIMOaKTUBHOTO pacriajia);

ONKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIONb3Yys BEJIUYMHBIL:
HANPsHKEHHOCTD AJIEKTPUYECKOTO TOJISI, MOTEHLIHAN 3JIEKTPOCTATHUECKOTIO
MOJIs, PAa3HOCTh MOTEHIIMAJIOB, JJICKTPOABIKYIIAS CHJIA, WHIYKIIHS
MarHUTHOTO TIOJII, MarHUTHBIA TOTOK, cujia AMIiepa, MUHIYKTUBHOCTb,
AJIEKTPOJIBWKYILIAsl CHJIA CAMOMHAYKLMH, SHEPTUs MArHUTHOTO IOJIA
IPOBOJHUKA C TOKOM, PEJISTUBUCTCKUN MMIIYJIbC, IIOJHAs DSHEPIHUs,
OHEpPrusi MOKOsI CBOOOJHOM 4YacTHIIBI, DHEPrHsl M HMIIYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsia A11pa, SHEPTUs CBA3M SIpa;

OOBSICHATH  OCOOGHHOCTH  NPOTEKaHUS  (UBNYECKUX  SBICHUM:
3JIEKTPOMAarHuTHasl MHAYKLUS, CAMOMHIYKIUS, PE30HAHC, UHTEpPEpEeHLIUs
BOJIH, Ju(dpakuus, [OUCIEpPCHUs, TIOJHOE BHYTPEHHEE OTpaXKECHHUE,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), anbda- u Oera-pacmaabl
anaep, TaMMa-u3nydeHue saep, (U3NYecKue MPUHIUIBI CIEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

OIpPENENATh HANpPaBJIEHUE WHAYKIMM MarHUTHOTO TOJS MPOBOJHHKA C
TOKOM, cuiibl Amnepa u cuiisl JlopeHiia;

CTPOUTH MU300paKeHUE, CO3JaBAEMOE IIJIOCKUM 3€PKajIOM, TOHKOU JIMH301,
U PaCCUUTHIBATH €TO XapPAKTEPUCTUKH;

IPUMEHATH OCHOBOIIOJIAralOIINE AaCTPOHOMHUYECKHUE IOHATHS, TEOPUU U
3aKOHBI JIJII aHaliM3a W OOBSCHEHWS  (U3HUYCCKHX  IPOIECCOB,
NPOUCXOAAIINX B 3BE3/1aX, B 3BE3HBIX CHCTEMAaX, B MEXKTaJaKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX TeJl, BOIIOLNHY 3BE3]] U BeeneHHo;
IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKHX BEIUYHUH C
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHMH, IMpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW  3aBUCHMOCTH
¢u3MUecKuX BEIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEPEeHHMH, JenaTh  BBIBOJABI 10  pe3yibTaTaM
UCCJIeI0BAHNUS;

IPOBOANTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OLCHUBATh AOCONIOTHBIE U
OTHOCHTEIbHBIC TTOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
MIPOBOJIUTH OTBITHI IO TMPOBEPKE MPEII0KEHHON THIOTE3bI: TNIAHUPOBAThH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJy4YE€HHBIE PE3yJbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenIoKeHHON
TUIOTE3bI;

OTKCHIBAaTh METOBI TIOTYYEHHUS HAYYHBIX aCTPOHOMHYECKHX 3HAHUMH;



coOJiro1aTh MpaBuUiia O0E30MacHOr0 TPy/a MPU MPOBEAECHUN HCCIIEIOBAHUI
B paMKax ydeOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENBLHBIX YCTPOUCTB U 1a00paTOPHOTro 000pYAOBaAHUS;

pemiath pacy€THbIE 3aJlayd C SBHO 3aJlaHHOW M HESIBHO 3a/JlaHHOMU
¢usznyecKkoil MOeNnpl0: Ha OCHOBAHWM AaHANIM3a YCJIOBUS BBIOMpATH
¢usznyeckue MoJeNnd, OTBEYarolhe TPeOOBAHUAM 3aJaud, MPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNATHl (PU3NYECKUX TEOpUI
Opy  HUCIOJIB30BAHUM MaTeMaTHYECKUX METOJOB PpEIICHUS  3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, AaHAIU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YYETOM MOJYYEHHBIX
pE3yNbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHUM U3
Pa3HBIX pa3lie’oB Kypca GU3MKH, a TAaK)KE UHTErpalluy 3HAaHUM U3 APYyTUx
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMIOPOIl HAa N3yUYEHHbBIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUAIIOB PabOThl U3MEPUTENIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLECCOB;

NPUBOJUTH TMPUMEPHl BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBICHEHHE IPOLECCOB OKPYKAIOILIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHaJIM3UPOBATh U OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOJCTBEHHON
NEeSATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHaILHOM
IPUPOJIONIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN
HAyKM M TEXHOJOTMH JUid JaJIbHEHIIEro pa3BUTHS YEJOBEUYECKOTO
00IIIeCTBA;

NPUMEHSATh pa3IuyHble CrOcOoObl paboThl ¢ MHpOpMaLUEH (PU3UYECKOTO
COJIEp)KaHUSI C KCIOJb30BAHHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJOTHM JJi1 TIOMCKA, MepepabOTKU U MPEAbsBICHUA Y4eOHOH u
HAyYHO-TIOMYJISIPHOU MH(OPMAIUKU, CTPYKTYPUPOBAHUSI U UHTEPIPETALIUU
uH(popMaIMK, MOJTYYEHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMmMykro  HMH(OpMalMio M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(OPMALINH;



IPOSIBIISIT OpraHu3alOHHBIE " IIO3HABATEIIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOpETEeHUsT HOBBIX 3HAHMW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C HCIOJIHEHHEM pa3jIMYHbIX COLMAJIBHBIX pOJEil,
IUTAHUPOBATh pabOTy I'PYMIIbI, PALMOHAIBHO PACIpEACsATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CHUTYyalHsX, AJ€KBATHO OLICHUBATH BKJIAJ KaXXJOTO M3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayiiel npohecCUuOHAIBHON AESITEIbHOCTU 1O
CHELMATIBHOCTAM (PU3UKO-TEXHUYECKOTO IPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonnuecTBo yacos DNEeKTpPOHHBIE
No (mdpoBsIe)
HanmeHoBaHue pa3ennoB U TeM MpOrpamMMbl Kontposnbusie  IIpakthueckue
n/n Bcero o0Opa3oBaTelibHbIE
paboThI paboThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI
11 Hayunslit MeTO O3HAHUS IPUPOLBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOro TENa 5
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHUECKON TEOPUH 15
3.2 TepmonnHamuka. TeninoBble MalTuHbI 20
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
nepexoabl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DIEeKTpUYECKOE T0JIe 24
4.2 [TocTOSIHHBIN NEKTPUUYECKUI TOK 24




4.3 Toku B pa3nu4HBIX cpeax 6
Wroro no pazueny 54
Pasnen 5. ®USNYECKUHN MPAKTUKYM
51  dusnueckuii MPaKTUKyM 16 16
Hroro mo pazneny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUs 15
23 MexaHnYecKre U JIEKTPOMArHAUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO SIpa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nYeCcKuil TPaKTUKYM 16 16
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15
' JEeSTENIbHOCTH, IPHOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







ITOYPOYHOE IIVTIAHUPOBAHUE

10 KIIACC
No Jlarta
Tema ypoka _—
n/n

1 HNHucTpykTax no texuuke 6ezonacHoct (Th). duszuka — pyHgameHTanbpHas HayKa O PUPOJIC

2 Hayunblit MeTO1 TO3HAHUS 1 METOIbI MCCIIeIOBaHUS (PU3NYECKUX SIBICHUM

3 OKCcIIepUMEHT U TEOpHUs B Ipoliecce Mo3HaHus npuposl. Habmoaenue u skcrepuMeHT B pusuke

4 Crioco0bl M3MepeHus: (PU3NIECKUX BEITHYUH

5 AOGCo0THAs M OTHOCHUTENbHAS IOIPEIIHOCTH U3MEpeHUH (PU3NUecKuX BEIMYUH

6 MonenupoBanue B ¢puzuke. Poib u mecto ¢pusnku B HopMUpOBaHHH COBPEMEHHOW HAYYHOH KapTHHBI MHpPa, B
IPAKTUYECKOHN AESITEIbHOCTH JII0IEH

7 Mexanunueckoe nBmxeHue. Cucrema orcyera. OTHOCUTENIBHOCTh MEXaHUUECKOro ABKeHus. [Ipsmas u
oOpaTHasi 3aJlayd MEXaHUKHU

3 Panuyc-BekTop MaTepuaibHON TOUYKH, €r0 MPOEKIUK Ha OcH KoopauHatT. Tpaekropus. Ilepemernienue.
Ckopocts. MX mpoexkuun Ha OCH KOOpAHWHAT

9 PaBHOMepHOE npsiMonuHeliHoe nBukeHue. ['paduueckoe onucanre paBHOMEPHOTO NMPSMOJIMHEHHOTO IBUKEHUS

10 CrnoxxeHue nepeMenieHni u ckopocteil. Pemenue 3anau

11 HepaBHoMepHOe BH>keHME. MTHOBEHHAsI CKOPOCTh. Y CKOpeHue. [IpAMOoIMHenHOe IBU)KEHHE C ITIOCTOSIHHBIM
YCKOPEHUEM

12 I'padnueckoe onucanue NpSIMOINHENHHOTO TBUKEHHS C TOCTOSHHBIM YCKOPEHUEM

13 CBoboaHoe najzeHue. Y ckopeHue cBOOOIHOTO MaieHus. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BpPEMEHU U UX rpaduKu

14 JIBukeHue tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY

15 KpuBonuneiinoe npuxenue. [[BuxeHne 1o OKPYKHOCTH. YTII0Bas M JUHENHAs ckopocTs. Ilepuon u yacrora.
LleHTpOCTpEMUTENBHOE U MOJIHOE YCKOPEHHE.

16 KontpoabHasi padora "Kunemaruka'




[Iepsbiit 3axk0oH Herotona. MMaepuuanbubie cucreMsl orcuéra. [IpuHuun otHocuTensHocTH [ anuies.

17 HeunepuuanbHble CUCTEMBI OTCUETA

18 Cuita. PaBHonelicTBytromas cuia. Bropoit 3akon Hetotrona. Macca

19 B3aumoneiictBue tein. Tperuii 3akodH HeroToHa

20 [punuun cynepno3unuu cui. Pemenue 3anau Ha npuMeHeHue 3akoHoB Herorona

21 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTAIMOHHON U HHEPTHON MacChl

22 Cuna TspKeCTH M yCKOpeHHe CBOOOIHOTO IaIeHus

23 JIBukeHre HeOECHBIX Te U X UCKYCCTBEHHBIX CITYTHUKOB. [lepBas kocmudeckas ckopocTb. 3akoHbl Keriepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena

o5 Cuna tpenus. [Ipupona u BubI cun TpeHus. J[BrKeHne B )KUIKOCTH U Ta3e ¢ YUETOM CUJIbI COTIPOTUBIICHUS
Cpelibl

26 Hasnenune. ['mapocrarnueckoe napnenue. Cruiia Apxumena

27 AoOcomoTHO TBepoe Teino. [loctynarenbHoe U BpalaTeabHOE IBHXKEHHE TBEPIOTO Tela

28 MOoOMEHT cuiIbl OTHOCUTENIBHO OCH BpamieHus. [lnedo cuisl

29 CrnoxeHne CuJl, MPHIOKEHHBIX K TBepAOMY Teny. LIeHTp TsbkecTn Tena. Y CIoBUS paBHOBECHUS TBEPAOTO Tea.
Bunsl paBHOBecus

30 Pemenue 3amau

31 KonTposbnas padora '"/Ilmnamuka. CtaTnka TBepaoro rejaa"

39 Hmnynsc MaTepuanbHON TOYKH, CHCTEMbI MaTepHANIbHBIX ToueK. LIeHTp Macc cucTeMbl MaTepUaTbHBIX TOYEK.
Teopema o IBHKEHUU IIEHTPaA Macc

33 Nmnysbe cuitbl 1 M3MEHEHHE UMITYIIbCa Teja. 3aKOH COXpaHEeHUsI UMITYIIbca. PeakTHBHOE ABIKEHHE

34 MoMeHT UMITyJIbca MaTepruaibHON Toukd. [IpecTaBieHne o coxpaHeHUH MOMEHTA HMITYJIbCA B IIEHTPATBHBIX
TIOJISIX

35 Pemenue 3amau

36 Paborta cripl Ha MaJIoM 1 Ha KOHEYHOM TepeMenieHun. ['paduueckoe npeacTaBieHne paboThl CHITbI. MOIIHOCTD
CHUTBI

37 Kunernueckas sneprusi. Teopema 00 H3MEHEHUN KHHETHUECKON YHEPTHH MaTEPUATbHOM TOUKH
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HOTGHL[I/IaJIBHbIe 1 HCIIOTCHIUAJIBbHBIC CHUJIBI. HOTGHHI/IaHLHaﬂ OHCPIUs. BTOpaSI KOCMHYCCKasA CKOPOCTh

Tpebel KOCMHUYECCKaA CKOPOCTh. CBi13b pa6OTI>I HCIIOTCHIOHUAJIBHBIX CHJI C UBMCHCHHUEM MEXaHUYeCKOM SHEPIrun

39 CHUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTruun

40 Ynupyrue u Heynpyrue cTOJIKHOBeHUs. Y paBHeHUe bepHyin i uaeanbHoO )XUIKOCTH

41 KonTposbHasi paGora '"3akoHbI cOXpaHeHHsI B MeXaHHKe'"

4 PazButne npeacrasnennii o npupoje Termiotel. OcHoBHBIE ToNIokeHUsT MKT. Tuddysus. bpoyHoBckoe
JBUKCHHE

43 Crtpoenue ra3000pa3HbIX, KUJIKUX U TBEPABIX TeJl. XapaKTep ABMKCHUS U B3aMMOJICHCTBHS YaCTUIl BEIIECTBA

44 Macca u pazmepsl MoJiekyln (aTomoB). KonuuectBo Bemectsa. [locrosisHHas ABoraapo

45 Temneparypa. TeroBoe paBnoBecue. [lkana Lenbcust

46 Pemenue 3amay

47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI

48 VYpasuenue Menneneesa-Knaneipona. Pemenue 3agau

49 AOGcomioTHas TemnepaTypa. 3akoH JlanbToHa

50 M3omnporiecchl B uaeaqbHOM Ta3e ¢ MTOCTOSHHBIM KOJMYECTBOM BEIIECTBA

51 ['padmyeckoe mpencTaBieHHe U30MPOIIECCOB: U30TepMa, U30X0pa, H3obapa

52 OcnoBHoe ypaBHeHne MKT

53 Pemenue 3amau

54 CBs13b a0COTIOTHOM TEMIIEPATYPhI TEPMOIUHAMUYECKON CHCTEMBI CO CpeTHEN KMHETHYECKON SHEepTrueit
MOCTYIATEILHOTO TEIJIOBOTO IBMXKCHHS €€ YaCTHIl

55 O06o6menue u cucreMarusanus 3HaHui o reme "OcHoBsl MKT"

56 Kontpoabsnasi padora "OcnoBst MKT"
TepmonuHamMuueckas cucteMa. 3ajjlanue BHeIHUX ycioBuid 11st T/l cucrembl. BHenHue U BHyTpeHHHE

57 napameTpsl. [lapametpsr T/l cucTeMbl kKak cpelHUE 3HAYCHHS BEJIMYUH, OMUCHIBAIONTUX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

58 Hynesoe nauano repmoannamuku. CamonpousBoiibHast penakcanus T/l cucTeMbl K TENIOBOMY PaBHOBECHIO
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Mogens uieanbHOro ra3a B TEpMOJAUHAMUKE. Y CJIOBUS IPUMEHUMOCTH 3TOM MOJEIIN

60 VYpaBaenue Menaeneea-Knanelipona u BelpaxxeHue 111 BHYyTPEHHEN SHEPrUU

61 Bripakenue st BHyTpEHHEH SHEPTUr 0JTHOATOMHOTO HJICATBHOTO Ta3a. KBazucraTuieckne U HECTaTUYECKUe
MIPOLIECCHI

62 OnemenTapHas paboTa B TepMoauHaMuKe. Berancnenue paboTsl 1o rpaduky mporecca Ha pV-nuarpaMmme

63 Tennonepenava kak crocod u3meHeHus BHyTpeHHei sHeprun TJI cuctembl 06e3 coBepiieHUs: paboThI

64 KonBek1us, TermionpoBOAHOCTb, U3ITy4YeHHE

65 KonnuecTtBo Terminotel. TemmoéMKocTh Tena. Y aenbHas U MOJSpHAs TeIUIOEMKOCTH BEIIeCTBa. Y IeibHas
TEIIOTa CTOPaHUs TOILTUBA

66 Pacuér xonmuuecTBa TEIUIOTHI IPH TEIUIONEpeaade

67 [Tonsitue 06 amuabaTHOM mporecce. [1epBrIii 3aKOH TEPMOIUHAMHUKI

68 KonunuectBo TennoTsl u paboTa Kak Mepbl U3MEHEeHUs! BHyTpeHHel sHepruu T/] cucrembl

69 Bropoii 3ak0H TepMOAMHAMUKHY ISl PABHOBECHBIX M HEPABHOBECHBIX IpolieccoB. HeoOpaTuMocTh MPpUpPOTHBIX
IIPOLIECCOB

70 [Ipunnune! aeiictBus TernoBbix MamuH. KIT

71 MaxkcumansHoe 3Hauenue KII1. [lukn Kapuo

72 Pemenue 3amau

73 DKOJIOTUYECKHE aCIIEKThI UCIOIb30BaHUs TEIJIOBBIX JiBUraTeneil. TemnnoBoe 3arpsa3HeHre OKpYyKarollei cpeibl

74 Pemenue 3amau

75 O06o01enue 1 cucreMartu3alys 3Hanuit mo teme "TepmoauHamuka. TeroBbie MammHb"

76 KonTpoubnas padora "Tepmoaunamuka. TennoBsie MamuHb1"

77 [TapooGpa3oBanue u kKoHAeHcalus. Viciapenue u kurenue. Y ieabHas TeryioTa mapooopa3oBaHus
Haceimiennsie 1 HeHaChIIEHHBIE Taphl. KauecTBeHHAs 3aBUCUMOCTD TUIOTHOCTHU U IaBIIEHUS] HACHIIIICHHOTO

78 mapa OT TeMIIePaTypPhl, X HE3aBUCUMOCTh OT 00bEMa HACBIIICHHOTO TTapa. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHHS
OT JIaBJICHUS B KUJIKOCTH

79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTD
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Pemenue 3amau

81 Tsépnoe teno. Kpucramnmnueckue nu amopdHsle Tesia. AHU30TPONUS CBOMCTB KPUCTAIIIIOB

82 [InaBnenue u kpucTayuM3anus. Y enbHas TeroTa miasneHus. Cyomumanus

83 Hedopmarun tBEpOTO Tena. Pactsikenue u cxarue. Caur. Monyns FOnra. IIpenen ynpyrux aedopmarimii

84 TennoBoe pacipeHue XKUAKOCTEH U TBEPABIX Tell. AHIAPMOHU3M TEIJIOBBIX KOJICOAHUH YacTULl BEILIECTBA

85 [IpeobpazoBanue 3uepruu B (pa30BbIX mepexonax

86 VYpaBHeHue TerIoBoro 6agaHca

87 Pemenue 3anau

88 [ToBepxHocTHOE HaTsKeHue. KanwuispHble siBieHus. [laBieHue o1 MCKpUBJICHHOM MOBEPXHOCTBIO KHJIKOCTH.
®opmyia Jlamiaca

89 O06o00mIeHne U cucTeMaTu3aus 3HaHu| 10 TeMe "ArperaTHbie COCTOsSTHUS BemecTBa. Pa3oBbie mepexosr"”

90 KoHTposbHast pabota 1o Teme "ArperarHble COCTOSIHUS BeniecTBa. Pa3oBbie epexoan"”

01 DnexTpu3anus Tea U e€ MposBiIeHus. DNeKTpudeckuil 3apsia. J(Ba Buia anekTpuueckux 3apsaaos. [IpoBogHuky,
JUBJIEKTPUKU U ITOTYITPOBOIHUKI

92 DneMEeHTapHBIN ANEKTPUYECKUH 3apsil. 3aKOH COXPAHEHUS AIEKTPUIECKOTO 3apsaa

93 B3aumonetictBue 3apsioB. Toueunsle 3apsiipl. 3akoH Kynona

94 Pemenue 3amau

95 Onextpudeckoe nose. Ero nefictBue Ha 31eKTpUUECKUE 3apsabl

96 Hampsok€HHOCTh 3nekTpuueckoro nois. [IpoOHbIii 3apsaa. JIuHum HanpsyKEHHOCTH 3JIEKTPHUUECKOTO MOJIS.
OnHOPOIHOE IIEKTPUUYECKOE T10JIE

97 [ToTeHIMaTBHOCTD MEKTPOCTATUYECKOT0 MOJIsl. Pa3HOCTh MOTEHIIMANIOB M HANpsKEHNE

98 [ToreHunanbHas 3HEpPTUs 3apsa B 3JEKTpoCcTaTHUeCKOM moJe. [loTeHIan 31eKTpocTaTuYecKoro moss

99 CBs13b HANPSDKEHHOCTH MOJIS U PAa3HOCTH MOTEHIMAJIOB IS SJIEKTPOCTATUYECKOTO TTOJIS

100 [IpuHIMn cynepno3unuy 3MeKTPUIECKUX TOJIeN

101 Pemenne 3amay

102 [Tone Toueunoro 3apsaa. [lone paBHOMEpPHO 3apsiKEHHON cdepsl
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[Toste paBHOMEPHO 3apsKEHHOTO 10 00bEéMY mapa. [Tosre paBHOMEPHO 3apsiKEHHON OECKOHEYHOU TUIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHUECKOM TOJIE. Y CJIOBHE PAaBHOBECHUS 3aps/I0B

105 JIMDNEKTPUKHY U ITOJIYIIPOBOJHUKH B 3JIEKTPOCTATUYECKOM I10JI€

106 Konnencarop. DnekTpoéMKOCTh KOHACHCATOPA. DIEKTPOEMKOCTD IIIOCKOTO KOHACHCATOpa
107 [TapaienpHOE COeTMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COCTMHEHNE KOHICHCATOPOB

109 DHeprus 3apsHKeHHOT0 KOHJIGHcaTopa

110 Pemenue 3anau

111 JIBuKeHue 3apsHyKEHHON YacTULIBI B OJHOPOTHOM IJIEKTPUUYECKOM I0JIe

112 Pemenue 3anau

113 O06o0mIeHre 1 cucTeMaTr3alis 3HaH|| 1Mo TeMe ""DJIeKTprudecKoe nose"

114 Kourpoabnas padora '"diaekrpuueckoe moJie'

115 Cuna toka. [TocTossHHBIN TOK. Y CIOBHS CYIIECTBOBAHUS MOCTOSIHHOTO AJIEKTPUYECKOTO TOKA
116 Wcrounuku Toka. Hanpsxenne u 3/1C

117 3akon OMa AJis yyacTKa Henu. DIeKTPUIeCKoe COMPOTUBICHUE

118 3aBUCHMOCTE COITPOTUBIICHUS OJJHOPOTHOTO IMPOBOHUKA OT €0 JUTMHBI U TUTOIIAIA TTOTIEPEYHOTO CCUSHUS
119 VY nenpHOE CONMPOTHRIICHHUE BElIeCTBa. Perenue 3amau

120 [TocnenoBarenbHOE, MapatienbHOE, CMEIIAHHOE COeIMHEHUE TIPOBOIHUKOB

121 Pacuér pa3BerBiéHHBIX AnekTpuueckux nene. [Ipasuna Kupxroda

122 Pemenue 3anau

123 Pa6ota anekTpuueckoro Toka. 3akoH Jxoyns —JleHna

124 Pemienue 3anau

125 MOIIHOCTH ICKTPHUYECKOTO TOKA. TertoBas MOITHOCTD, BhIJIEIsIEMas Ha PE3UCTOPE

126 Pemienue 3anau

127 O/1C u BHyTpeHHEe CONPOTUBJIEHHE HCTOUHUKA TOKA

128 3akoH OMa AJ1s OJIHOM (3aMKHYTOM) 3JIEKTPUUECKON LIENU
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Pemenue 3amau

130 MolHOCTh HCTOYHUKA TOKA

131 KopoTtkoe 3ambikanue

132 Konpnencarop B Lienu nNocTOSIHHOTO TOKa

133 Pemenue 3amau

134 Pemenue 3anau no teme "IlocTosSHHBIN 1eKTpUYECKUil TOK"

135 Pemenue 3amay mo teme "ToCTOSHHBIN 3JEKTPUISCKUN TOK"

136 Pemenne 3ama4 o teme "T10CTOSHHBIN AIIEKTPHYECKHIHA TOK"

137 O06o0meHre 1 cucTeMaTr3alys 3HaHui 1mo Teme "[1oCTOSHHBIN JIeKTPUYECKHI TOK"

138 KonTpoubHnas padora "IlocTosiHHBIN 3/1eKTPUYeCKHii TOK"

139 OneKkTpudecKas IpOBOJUMOCTb Pa3IMYHbBIX BEIIECTB. DJIEKTPUUYECKHH TOK B MeTaiuiaXx. CBepXIpOBOAUMOCTh

140 DNEeKTPUYECKUN TOK B pacTBOPAx M pacIiliaBax 3JeKTPOIUTOB. 3akoHbl Dapases i 31eKTpoin3a

141 DJneKTpUuecKuil ToK B razax. [lna3ma

142 DNeKTpUYecKUi TOK B BakyyMe. Bakyymuble iprOopsl

143 DNEKTPUYECKUH TOK B TIOJIYIPOBOJHUKAX

144 [TonynpoBoaHKUKOBBIE TPUOOPHI
Th ®usnyeckuii npakTukyM 1o teme "M3mMepeHue cuiibl TOKa U HaNpsKEHUs! B LIETTH TOCTOSTHHOTO TOKA MpHU

145 MIOMOIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX MPUOOPOB" MK "3HAKOMCTBO ¢ U POBOI J1abopaTopHeit
no ¢usuke. [Ipumepsl u3MepeHust pU3NUECKUX BEIMYUH IPU TOMOIIN KOMITBIOTEPHBIX JAaTYUKOB"

146 Tb ®usndeckuil npakTukyM 1o teme "M3ydeHne HepaBHOMEPHOIO JBYKEHHUS C LIENBIO OIIPEIEICHHUS
MI'HOBEHHOH ckopocTH"
Tb ®u3nyeckuii IpakTUKyM 10 Teme "3Mepenne yCKOpeHHsl U MPSMOJIMHENHOM PaBHOYCKOPEHHOM

147 JBUKEHHUHM 110 HAKJIIOHHOM I1ockocTH" miM "McciienoBanye 3aBUCUMOCTH IIyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBH)KEHUU"

148 Th ®usnyeckuii npaktukyM mno teme "M3mepenune yckopeHnus cBoboaHoro nagaenus" win "M3yuenue nBu>xeHus
Tena, OPOIIEHHOTO TrOPU30HTAIBHO"

149 Tb ®usndeckuil npakTukyM mno teme "M3zydeHne qBUKEHMS TeJa 110 OKPY>KHOCTH C TOCTOSIHHOM 110 MOAYJIIO




ckopocThio" unu "MccnenoBaHue 3aBUCUMOCTH TIEpro/1a 00palleHrss KOHUIECKOT0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

Tb ®usnyeckuii mpakTUKyM 1o Teme "M3mepenue paBHOACHCTBYIONIEH CUIIBI TIPU ABHXKEHUN OpyCKa 1O
HaAKJIOHHOH miockocTr" uin "IIpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBH)KEHUS OpYyCKa 110 HAKJIIOHHOM
IUIOCKOCTH Ha 33J]aHHOE PACCTOSHUE OT €ro Macchl"

Th ®usndeckuil npakTUkym 1o teme "MccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIIUX B MPYXKUHE
U pEe3UHOBOM 00pasiie, oT ux aedopmanun" i "M3ydeHne qBUKEHUS CUCTEMBbI T€J, CBI3aHHBIX HUTHIO,
MEePEKUHYTON uepe3 JErkuid 610K"

Th ®uznyeckuii npaktukyM 1o teme "M3mepenue koduirienTa TpeHus Mo BETUYUHE YTII0BOTO

k03¢ purmenta 3asucumoctr Frp (N)" wiun "MccnenoBanue IBKeHus OpycKa M0 HAKJIOHHOM TIIOCKOCTH €
nepeMeHHbIM KoddduienTom TpeHus” win "M3ydenue ABMKEHUS Ipy3a Ha Bally ¢ TpeHueM"

153

Th ®usnyeckuil npaktukym no teme "MccnenoBanue yciioBuil paBHOBECHs TBEPIOTO TeJa, UMEIOILET0 OCh
BpanieHus" win "KoHCTpynpoBaHuEe KPOHIITENHOB M pacy€T cuil ynpyroctu" win "M3yueHue ycTonunBOCTH
TBEPAOrO Tela, UMEIOIIETO MI0IaAb ONOPHI"

154

Th ®usnyeckuil npakTukyM 1o teme "M3mepenue umimynbca Tena no TopMo3HoMy nytu" wnu "M3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIEIH 3JIEKTPOMOOMIISE ¥ MOUTHOCTHU CHIIbI TATK" niK "CpaBHEHUE U3MEHEHUS UMITYJIbCa
Tena ¢ uMIyabcoM cuibl" unu "HecnenoBanue coxpaHeHus: UMIyJbca IPU YIPYroM B3aUMOJEHCTBUMN" WK
"M3MepeHne KHHETUYECKON SHEPTUH TENa M0 TOPMO3HOMY ITyTH"

155

156

Th ®usnyeckuii npakTukyM 1o teme "M3ydeHne n3oTepMuuecKkoro npoiecca (peKOMEHI0BaHO UCIIOJIb30BaHUE
nudposoii 1adoparopun)" win "Nsyuenne nzoxopHoro mnpoiecca" win "N3yuenne nzodapHoro mporecca’ uin
"IIpoBepka ypaBHEHUS COCTOSTHUS"

IIpomexyTouyHas aTrecTanus (TecT)

157

Th ®usnyeckuii npakTukym no teme "M3ydyeHne 3akoHOMepHOCTEN ncnapenus xkuakocrei" umu "M3mepenue
YZEIbHOW TEIUIOTHI IJIaBJIeHus Jbaa" i "M3ydeHne cBOMCTB HachIIEHHBIX apos" win "M3mepenne
abCOIIOTHOM BJIAKHOCTH BO3/lyXa U OLIEHKA Macchl MapoB B nomenieHun". 3mMepenne koagguirenrta
MIOBEPXHOCTHOT'O HATSKEHUS

158

Th ®usnyeckuii npakTukyM 1o teme "Habitoienne npeBpalieHus SHEPTruu 3apsbKeHHOT0 KOHJIEHcaTopa B
SHEPIrUI0 U3NydeHus ceroauoaa” win "M3ydeHnne npoTeKaHust TOKa B LEMHU, COAEpKallell KOHIeHcaTop' uiu




"Pacnipenenenue pasHOCTH MOTEHLIUAIOB (HAMPSKEHMS) PU TTOCIIEI0OBATEILHOM COSIMHEHUU KOHIEHCATOPOB"

Th ®usndeckuil npakTUkym 1o teme "MccenenoBanre CMEMaHHOro0 coeIMHEHUs pe3ucTopoB' win "M3Mepenue

159 YAEJIBHOI0 CONMPOTUBIICHUS MPOBOAHUKOB" win "McciaenoBanme 3aBUCUMOCTH CUJTBI TOKA OT HAIPSHKEHUS IS
JIaMIIbl HaKaJIuBaHUs"
Tb ®usznveckuii mpaktukyM 1o Teme "Habmronenue snexrponuza" nium "M3mepenue 3apsiaa 0IHOBaJICHTHOTO

160 noHa" wim "MccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUSI TEPMOPEZUCTOPpA OT TeMrieparypbl” win "CHsiTue
BOJIbT-aMIIEPHON XapaKTEPUCTUKHU auoaa"

161 PesepBHbIil ypok. O0001IeHNE U ccTeMaTh3alus 3HaHui 1o Teme "KunemaTtuka"

162 PesepsHblil ypok. O60011€HNE U cUcTeMaTH3anus 3HaHui 1o teMe "/lunamuka"

163 PesepBHrlit ypok. O60011eHHEe U ccTeMaTr3anus 3HaHuii mo teme "Cratuka TBepAoro tena”

164 PesepBHblil ypok. O600111€HHE U CUCTEMAaTH3alMs 3HAaHUH 110 TeMe "3aKOHbI COXpaHEHUs B MEXaHHUKe"

165 PesepBHblit ypok. O60011IeHHE U cUCTeMaTH3alus 3HaHui 1o TeMe "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

166 PesepBublil ypok. O60011eHue U cucTeMaTu3anus 3Hanuii 1o Teme "Tepmoannamuka. TeroBeie MamHb"

167 PesepBHrlit ypok. O60011IeHHE U CUCTeMAaTH3alMs 3HAaHU 10 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®dazoBble Iepexoas”

168 PesepBHblit ypok. O0o011IeHNE U cUCTeMaTH3allks 3HaHuil 110 TeMe "DiekTpudeckoe mnosue"

169 PesepBubiit ypok. O60011eHHE U cCUCTeMaTH3alus 3HaHu 1o Teme "[10CTOsTHHBIN 2IIeKTpuYecKuii TOK"

170 PesepBHblit ypok. O0o011eHne 1 cucreMaTu3aiys 3HaHuil mo reme "Toku B pa3auyuHbIX cpenax”




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThbI padoThI pecypen
B3aumMoneiicTBre MOCTOSIHHBIX MATHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJI€. 1
I'mnote3a Ammepa
BexTop marautHOM nnaykuuu. [Tpunnumn
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOe 10JIe MPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb
5 Pemenne 3amau 1
6 [Ipumenenue 3akoHa Amriepa. 1
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBrkeHue 3apsyKeHHOW YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3amau
9 Pa6ora cuel Jlopenia
10 Pemenue 3amau
11 MarsauTHoE 110JI€ B BENIECTBE. 1
deppoMarHeTHKH, Imapa- u JuaMardHeTHKA
12 OcHoBHBIE CBOICTBa (heppOMarHeTUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SIBICHHE AIEKTPOMArHUTHOW MHYKITHH.
IToTok BEeKTOpa MArHUTHON MHIYKIIUHI

16 OC unaykmu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/C uHAYKIMH B TBUKYITUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuso Jlenna

99 WuayktuBHOCTH. KaTymka HHAYKTUBHOCTH
B L€ ITIOCTOSHHOI'O TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTponbhas pabota mo Teme
"OnexTpoauHamuka"

28 Konebarenpnas cucrema. CBoOOIHEIE
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematudueckoe U TUHAMHYECKOE

OIHCaHue KoJIeOaTeNbHBIX ABHKEHUI




DHepreTuyeckoe onucanue. BeiBos
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KoJIe0aHUM U3 UX SHEPreTHUECKOTo 1
KMHEMaTU4YeCKOro OMUCAHUS

31 Ammuiutyna u ¢aza Konedanui
[Tepuon n wactora konebanui. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHUI

32 MareMaruyeckoro MastHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
kosebanus. Pezonanc

34 ABTOKOJIC0aHUS

35 Pemenwue 3amau

36 Ypok-koHpepenmus "MexaHuyeckue
Kosie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHWUI 110
teMe "MexaHnndeckue Konebanus"

38 DNeKTPOMarHUTHBIE KOeOaHMUs.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYABI

39 3apsiaa KOHJIEHCATOpa C aMITUTYION CUIIBI
TOKa B KOJIeOaTeTbHOM KOHTYpE

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue 3IeKTPOMarHUTHbIS

41 Kosie0aHus. BeiHyX/1eHHBIE

OJICKTPOMAardauTHBIC KOJIeOaHHS




Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B IIEIIU [IEPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B IIENTU
MEPEMEHHOTO TOKa

44 3akoH Oma 1Sl JICKTPUYECKOM e
MIEPEMEHHOT0 TOKa
Mo1HOCTh NEPEMEHHOTO TOKA.

45 AMIUITMTYIHOE U JEHCTBYIOIIEE 3HAUCHHE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B aneKTpuyecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBojicTBO, IEpeiaya U NOTpedICHUE
AEKTPUYECKON SJHEPIUU
DKOJIOTUYECKUE PUCKU TIPH MTPOU3BOJICTBE

49 anekTpodHeprun. KyibTypa ucnois30BaHus
DJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agaa

59 O06o011eHne u cucTeMaTu3alys 3HaHu| 1o
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

53 MexaHnueckre BOJHbBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJTH

54 CBoiicTBa MEXAaHMYECKUX BOJTH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Undpa3syk u yabTpassyk. lllymosoe

3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/ISHy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHneHue 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
KoHntposbHas padora no teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIMHENHOTO
pacnpocTpaHeHus CBEeTa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa
Otpaxenue csera. [Tnockoe 3epkaino.
Cdepuueckoe 3epkaiio

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIBHBIN 110Ka3aTeNb PETOMIICHHUS.
[TostHOE BHYTpEHHEE OTpaKEHNUE.
[TpenenbHbIN yroi MOJHOTO BHYTPEHHETO
OTpaXeHHUS

Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB
OTpa)XKEHHUs U IIPEIOMIICHUS CBETA

68

Xon tydeit B mpusMe. Jlucnepceust cBeTa.
CrnoxHbIif cocTaB Oenoro cBera. et




JInn3bl. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKas CUJIA JTMH3BI

20 [TocTpoenne n3o0pakeHuii B IMH3aX U UX
cucTeMax. Y BEJIMYCHUE JINH3BI
Pemmenue 3a1a4 Ha mocTpoeHue

71 M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JIMH3

72 ['na3 kak onTuyeckas cucrema

73 Pemenue 3amay. [Ipenensr mpuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepennus cBera

o KorepenTHble HCTOYHUKH. Y CIIOBUSA
HAOJI0ICHUST MAKCHMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHne uHTEpHEpEeHINN

80 Judpakmus ceera

81 JudpakumonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIABHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [ToriepeyHOCTh CBETOBBIX BOJIH.
[Monspuzanus cBera

84 Pemenne 3amay

85 CBeToBbIE ABJICHUS B IPUPOJIE

86 O06o0011eHNe U cUCTeMaTU3aIMsl 3HaHUH 110

Teme "OnTuka"




87 KontponbsHas padota mo teme «OnTuka 1
["paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI SJIEKTPOJUHAMUKA U 1
HOPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUH 1
OTHOCUTEJIBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[IpeobpazoBanus Jlopenma. Ycinosue

90 NPUYUHHOCTU. OTHOCUTEIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHUEe BPEMEHU 1
COKpAIlleHUE JITHHBI

01 DHeprusi 1 UMITYIIbC PEISITUBHCTCKOM 1
YaCTHUIIBI

92 CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM 1
PENATUBUCTCKON YaCTHUIIBL. DHEPTHS TOKOSI

93 PaBHOBeCHOE TemI0BOE U3ITyUYEHHE 1

94 3akoH cMereHus Bura 1

95 I'unore3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppext. Onbitel A. I'. CTonerosa. 1
3akoHsb! poTodddexra

08 VYpaBHenue DiiHmTeitHa U1 GoTorPdexTa. 1
"Kpachas rpanuna” pororddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BonHOBEIE CBOMCTBA YaCTHII 1
Bounsl nie bpoiind. /InuHa BoJIHBI 1€

101 Bpoitnst u pazmepsl 0071aCTH JIOKATA3AITUH 1

JIBUKYILIECUCS YaCTULIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crienuduixa u3MepeHuii B MUKpOMHUPE.

104 CooTHOIIICHHs HEOTIPEACIEHHOCTEH
['eitzenbepra

105 Pemenue rpadudeckux 3agad

106 Pemenue pacuéTHbIX 33124
KonTponpHas padora mo Temam: "OCHOBBI

107 CTO", "KopryckyJisspHO-BOJIHOBOI
nyanu3m"

108 OnBITH IO UCCIIETOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuas moxens aroma Pezepdopra

109 [Toctynater bopa

110 Bunei ciektpoB. CriekTp ypoBHEH 3HEpTUU
aToma BOAOpOaa

111 CrioHTaHHOE M BBIHYXJIEHHOE H3JIyueHHe
CBETa

112 Jlazep
Hyxiionnas mogens sinpa I'eiizenGepra-

113 HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
H3oTonbl. PagnoakTMBHOCTH
3aKoH paJinoaKTUBHOTO pacrnana. CBONCTBa

114 WOHU3HPYIONIETO U3Ty4YeHus. BriusHue
PaZMOaKTHBHOCTH Ha KUBBIE OPTaHU3MBI.
Ho3nmerpus
OHeprust CBSA3M HYKJIOHOB B sizipe. SnepHbie

115 cuibl. Jleext Maccol aapa. SnepHbie

peakmuu. Snepasie peaktopsl. [Ipobiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe acleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
3JIEeMEHTapHbIX YacTull. OyH/IaMEeHTaJbHbIE
B3aUMOJCUCTBUA. bapuoHbl, ME30HBI U
nentoHsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb aApOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO Qpu3MuecKoi KapTHHBI
Mupa

118

119

120

121

Oranel pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMUHU

[IpuMeHUMOCTD 3aKOHOB (DPUBHKH IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIEeN0BaHuN

COBpeMeHHHe OIITHUYCCKUEC TCIICCKOIIDI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaﬂ
ACTPOHOMMUA

Bun 3Bé3gnoro Heba. Co3Be3aus, spkue
3BE3/1bl, IUTAHETHI, UX BUJIUMOE JIBUKEHHE

122

123

Comaeuynas cucrema. Comaite. CoirHeuHast
aKTUBHOCTH. McTounuk sHeprun CoiHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jnarpamma "cneKkTpajbHBIN Ki1ace —




CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IIOCIC0BATCIbHOCTHU

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Mieunsiii [Iyte — Hama ['amaktuka. Tunel
rajlakTUK. YEpHbIE OBIPBI B AAPAX TaJaKTUK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznydyenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménubie mpoOieMbl aCTPOHOMUU

130

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccmemoBanue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIH
"UccnemoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JENCTBUS TOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"

131

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue cunsl Ammepa" win "M3yuenue
3aBUCHUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
i "Onpenenenne MarHUTHOM HHIYKIMH
Ha OCHOBE M3MepeHus cuibl Ammnepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue sBIeHUS




AJIEKTPOMArHUTHON MHIYKIMU'" WIIN
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro moJjs"

133

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
i "COopKa MOJENHN 3JEKTPOMArHUTHOTO
reseparopa"

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM TI0 TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

dusnueckuil NpakKTUKYM 10 TeMe
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIEI0BATENBHO COEUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOr0 TOKa"

Du3nUeCKUul IPAKTUKYM I10 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOW BOJIHBI"

Du3nUeCcKul IPAKTUKYM I10 TEME
"M3MepeHue nokasaress npeaoMIIeHUs]
crexsa" win "[lomyuenne nzoopaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla U JIMH3bI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

"HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO
pacCcTOSIHUS OT BelllecTBa (Ha puMepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCKUu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nHTephEepeHIINH
U noJasipusanuu ceera'

141

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTorpadusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenue noctossHHoM [ lnanka Ha
OCHOBe ucciefoBanus Gorodpdexra” umm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMOT OT HANPsHKEHUs "

143

144

145

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
noctostHHOM Pumbepra"

Du3nUeCKUul IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JIO3UMETpa' UIn
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHEM"

Pu3n4eCcKUuil IPAKTUKYM 110 TEME
"HaOaromenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JUIs




146

147

oTpeieNieHUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOIYIIApHs U IPKUE
3BE31b6l" win "HalOmroneHus B TENECKOII
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3THBIX
CKOILJICHUI"

O00011IeHNEe U cUCTEMAaTU3aLNS 3HAHUI.
Ponb ¢usuku u acTpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIbHOM U ATHYECKOH chepax
JIeSTECIILHOCTH YeJIOBEKa

O0o001IcHNE U CHCTEMATH3alKs 3HAHUI.
Ponb 1 MecTo pu3MKM ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa

148

149

O06o00mIeHne U cucTeMaTu3alus 3HaHH.
Poub puzndeckoii Teopun B GopMUpOBaHUA
Ipe/ICTaBICHUN O PU3MYECKON KapTHHE
MHpa, MECTO (PM3NUECKON KapTHHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaY4YHBIX MIPEACTABICHUN O TIPUPOJIE

0O0001eHne U CUCTEMAaTU3ALMS 3HAHUHN 110
teme "Kunemaruka"

150

151

152

O00011eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
Teme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110
teme "Craruka TBepaoro tena'"




153

O0o01IeHre U CHCTeMaTH3alus 3HAHUN T10
TeMme "3aKOHBI COXPaHEHUS B MEXaHUKE"

154

155

156

O0o0011IeHNEe U CHCTEMATHU3aLHs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O0001eHre 1 cucTeEMaTU3ALMS 3HAHUI 110
teme "Tepmoaunamuka. TennoBbie
MaluHb!"

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHre U CHCTeMAaTH3alns 3HAHUN T10
teMe "DnekTpuyeckoe nose"

158

159

O06o00mIeHre U cuCTeMaTH3aIMsl 3HAHUH 110
teMme "[1oCTOSHHBIN 27eKTpUUecKUid TOK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teme "Toku B pa3inyHbIX cpeaax”

160

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "MaruutHoe noie"

161

162

163

Peseprubiit ypok. O60011eHIE U
cHCTEMaTHU3alMs 3HAHUH 10 TEME
"DeKTpoMarHuTHas UHIYKIus"

PesepBHslit ypok. O60011eHNE U
CHCTEMATH3alMsl 3HAHUI 110 TEME
"Mexannyeckue Koneobanus"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"J1eKTpoMarHuTHbIE Kosebanus"




164

PesepBHelil ypok. O600IICHHE 1
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"MexaHM4YEeCKHE U DJIEKTPOMArHuTHbIE
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U
cucTreMaru3anms 3Hanui mo reme "Onruka"

166

167

168

PesepBHbIil ypok. O0001ICHNE 1
cucreMarusanusa 3HaHui 1mo teme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUM 110 Teme
"KopnyckyisipHO-BOJIHOBOW Jyanu3m"

PesepBuslit ypok. O60011eHNE U
cucTeMatus3anys 3HaHui mo reme "dusuka
atoma'"

169

Peseprubiit ypok. O60011eHUE U
cucreMaru3aiis 3Hanuii mo treme "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTHUIl"

170

Peseprubiit ypok. O60011eHIE U
CHCTEMaTH3alHs 3HAaHUH 110 TEME
"OnemeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






