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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pe3ysbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiabHON mnporpammel, npeacrtaBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHOi paboueill mporpamMmbl BocnuTaHus v Konuenmuu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa30BaTENbHBIX OpraHU3aALMIX
Poccuiickoit  depeparuu,  peaM3yOMMX  OCHOBHbIE  0Opa3oBaTeIbHBIE
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE NMPEIMETHOE COJIEpKaHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATENbHOCTh U3YUEHUSI TEM U pa3/eioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKA y4yeOHOro TMpoIlecca, BO3PACTHBIX OCOOEHHOCTEM  00ywaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBieHUE O LENsAX, COAEp)KaHUHU, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npenmera «Pu3rka» Ha yriayOaéHHOM YpPOBHE.

Nzyuenue kypca ¢u3uku yriayOJaEHHOTO YPOBHSI IMO3BOJISIET PEaM30BATh
3a/1a4u MPOQPECCUOHATILHON OpPUEHTAIIMH, HAIIPABJICHO HA CO3/IaHME YCIOBHUM IS
NPOSIBIICHUS CBOMX HWHTEJUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOy4JaromumMcsi, KOTOphle HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MnpodhecCUOHATBHOrO O00pa30BaHUS IO PA3NIUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XEHEPHBIM CIEIIUAITBHOCTSM.

B nporpamme 1o ¢usNke ONpenensioTcs IUIAHUPYEMBbIE Pe3yJIbTaThl
OCBOCHUS Kypca (DM3HMKH Ha YPOBHE CPEIHETO OO0IIero o0pa3oBaHus: JUYHOCTHBIC,
METanmpelMeTHbIe, TMpeaMeTHble (Ha  yriayOinéHHoMm  ypoBHe). Haydno-
METOJOJIOTHYECKOH OCHOBOM IS pa3pabOTKH TpeOOBaHW K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yJbTaTaM OO0YyYalolUuXCs, OCBOMBIINX
nporpaMMmy 1o (HU3MKE HaA YpOBHE cpeaHero oOmero oOpa3oBaHHS Ha
yrayOnEéHHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma no gu3uKe BKIIOYAET:

IUTAHUPYEMBbIE pe3yJbTaThl OCBOEHHUS Kypca (u3uku Ha yrayOa&éHHOM
YPOBHE, B TOM YHCJIE€ PEIMETHBIEC PE3YIbTATHI IO TOJaM 00yUEHHUS;

cozepkanue yuyeoHoro npeamera «Pu3uka» no rogam 00ydeHusl.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
UCIIOJIb30BaHA YUUTENAMHU (QU3UKH JIJI1 COCTABIICHHS] CBOMX pabOUYUX MPOrpaMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUHUTENIEH U
OPEAOCTABISIET BO3MOXKHOCTH JIJI  peaju3allii  Pa3Iu4YHbIX METOJIMYECKUX
MOAXOJ0B K IMpenojaBaHui0 (PU3NKKA Ha YrIyOJIEHHOM YpOBHE IIPU YCJIOBUU
cOoXpaHeHHs 00s13aTeNIbHOM YacTH COAEPIKaHUS Kypca.



du3rka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPUPOJbI, BBICTYMAas B
KauecTBe y4eOHOTO IpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIaJl B CUCTEMY
3HaHMM 00 okpy:xaromiem Mupe. IIkoabHBIN Kypc (U3UKH — CHCTEMOOOpa3yOIUi
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3UUECKUE 3aKOHBI
JexaT B OCHOBE TMPOILIECCOB M SIBJICHUN, H3ydyaeMbIX XUMHUEH, OHOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
OpUMEHEHHe (U3MYECKUX 3HAHWI ONpeAeNuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEpPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMHUPOBAHME €CTECTBEHHO-HAYUYHOM
KapTUHBI MHpa 0Oydyarouierocs, B (pOpMUpOBaHUE YMEHH MPUMEHSATHh HAyUYHBIH
METO/]I MO3HAHHUS NP BHITIOJHEHUN UMHU YUYE€OHBIX HCCIIEJOBAaHUM.

B ocHOBY kypca (hu3uKH Ha ypOBHE CpeHEr0 00111ero 00pa30oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KAK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/eioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (HU3MKA
o0ObeMHEH BOKpYr (Qu3nyeckux Teopuil. Bemgymum B Kypce sBusieTcs
dbopMHUpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pHH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosara€T MCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIMaNa (HU3UYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTHEeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMUECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriry0i1EHHOTO ypPOBHS
IPEANOJIAaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJIOTUYECKUX
MPWIOKEHUM HM3YYCHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTaBICHUNH U COBPEMEHHBbIE TEXHUYECKHE YCTpPOMCTBa, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKUM IMpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbl C PAa3BUTHEM TEXHHKH M TEXHOJOTMH, a TaKkke OOCYXICHHS
npo6JieM palloOHAIBHOTO MPUPOAOIIOIB30BAHMS U SKOJIOTMUECKOi 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHIUIAX CUCTEMHO-AESATeNIbHOCTHOTO noaxoaa. Jns ¢u3uku peanuszanus 3Tux
OPUHIUIIOB 0a3upyeTcsl Ha UCIIOJIb30BAHUU CAMOCTOSTEIBHOTO SKCIIEPUMEHTA KakK
MOCTOSIHHO JielcTBytomero (akropa ydeOHoro mpoiecca. [ns yrimyOnéHHoro
YPOBHS — OTO CHCTEMa CAMOCTOATEIBHOTO YYEHHUYECKOTO JKCIEPHMEHTA,



BKITIOYAOMIETO (DpOHTAIbHBIE YUYEHUYECKHE OMBITHI TPH HM3YyUYEHWH HOBOTO
Marepuana, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
aBa cmocoba peanu3anuu  (QU3MYECKOrO TpakThkyma. B mepBoM  cimydae
MpakTUKyM npoBoauTtcs aubo B koHue 10 m 11 xnaccos, 1100 mociie mepBoro u
BTOPOTrO TMOJYroAWM B KaXKIOM H3 3TUX KiaccoB. Bropolt cmocod — 310
UHTErpamusi padoT MNpakTUKyMa B CHUCTEMY JIa0OpaTOpHBIX pPabOT, KOTOpbIE
IPOBOJATCS B Mpoliecce u3ydeHus: pasjaena (temsl). [Ipu stom mox paboramwu
NpaKTUKyMa TIOHUMAETCsI CaMOCTOSITEIbHOE HCCIIEeI0OBaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOIIaroBOM HHCTPYKIIUH.

B nporpamme mo ¢u3MKe CHUCTEeMa YYEHHYECKOTO OKCIIEpUMEHTa,
nabopaTopHBIX pabOT M MpaKTHKyMa MpeJCTaBlieHa €IUHBIM MepedyHeM. Bwioop
TEMATUKHA JIJI OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISICTCS
y4acTHHKaMHU 00pa30BaTEIBFHOTO MpoIiecca UCX0s U3 0COOEHHOCTEH MOypOYHOTO
IUIAaHUPOBaHUs W OCHamleHWs kaOuwHeta ¢(usuku. [lpu 3TOoM obecreunBaeTCs
OBJIaJICHWE OOYYalONMMHUCS YMCHHSIMHU IPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (M3WYECKUX BEITUYMH U TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHWE YHIENACTCA PEIICHUIO PAcYETHBIX W Ka4eCTBCHHBIX
3anau. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33JIaHHOW (PU3MUYECKON MOJIEJIbIO, MO3BOJSIONINE MPUMEHSTh
U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK W3 OJIHOTO paszjena Kypca, Tak |
UHTETpUpPYs MPUMEHEHNE 3HAHUN U3 pa3HbIX pa3nenoB. /(s kayecTBEHHBIX 3a7ad
NPUOPUTETOM SIBJIIIOTCS 3aJjaHUsl Ha OObSICHEHHe/NpelcKa3aHue MPOTEKAHUS
(bU3UYECKUX SIBJICHUN M MPOIIECCOB B OKPY:KaIOMIeH JKU3HH, TpeOyromue BhIOOpa
buzruecKkor MOACIHU JUIsl CUTYally MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBUm ¢ TpeboBaHuamu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIIeUeHHUI0 ydeOHOro mporecca Kypc (U3UKH YriayOJEHHOTO
YPOBHS Ha YPOBHE CPEJHETO 00IIero 00pa3oBaHus JHOHKEH U3y4aThCsl B YCIOBHUSX
npeIMeTHOro KaOuHeTa. B kaOuHere (QU3MKH JODKHO OBITh HEOOXOAMMOE
nabopaTopHoe OOOpYAOBAaHHME Jisi BBIMOJTHEHHS YKAa3aHHBIX B MpOrpamMme II0
¢u3MKe YYCHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboOT MpaKTUKyMa, a
TaKXe IEMOHCTPAIMIOHHOE 000pYJ0BaHHUE.

JleMoHCTpalmoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBUU C
NPUHIIAIIOM MHUHUMAJTBHOW JIOCTATOYHOCTH W  OOECIEYMBAET IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3YYaeMBIX SIBJICHWH ©  TPOILECCOB, OMIHPUYECKUX |
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe 00oOpyJOoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadoT
dbopMupyeTcsi B BUAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEUYMBACTCS B PacdéTe



OJIHOTO KOMIUIEKTa Ha JBYX oOydamommuxcsa. TemMaTudeckue KOMIUIEKTHI
1a60paTopHOTrO O0OpPYJIOBaHUSI JIOJKHBI OBITh TMOCTPOCHBI HAa KOMILIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX HNPHUOOPOB, a TAKKE KOMIIbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE HU(POBBIX Ja0OpATOPUil.

OCHOBHBIMHM LIETISIMU U3yU€HHUS (PU3UKH B 001IeEM 00pa30BaHUU SBIISIOTCS:

(dopMHUpOBaHUE HHTEpeca U CTPEMIICHHS OOydYaloIUXC K HaydYHOMY
U3YYEHHUIO TMPUPOJIbI, pa3BUTHE UX HUHTEUIEKTYaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (popmMupoBaHHE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPYKAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3y4YeHHUs OCHOB
CTpOEHUSI MaTepUH U PyH/IaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

(dopMUpoBaHUE YMEHUN OOBICHATH SIBJICHUS C UCMOJIb30BaHUEM (U3HUECKUX
3HAHUM U HayYHBIX JIOKA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOYHBIX chepax Oynyiei
npodeccCUOHAIbHON JIESITeIbHOCTH, CBS3aHHBIX C (U3MKOW, TMOATOTOBKA K
nanbHelneMy oOy4eHHIO B ’TOM HalpaBICHUU.

JlocTkeHue HTUX 1eliel o0ecreunBaeTcs peuieHueM CIeayIoluX 3a71ad B
npolecce u3ydeHus Kypca pU3MKu Ha YPOBHE CpeIHEro 001iero oopa3oBaHus:

IpUOOPETeHNE CUCTEMBI 3HAHUM 00 OOUIUX (U3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSpHyl  (usuky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
bu3nuecKkux SBICHUA B TPHUPOAEC W IS MPUHATHAA TPAKTUUYECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHME CIIOCOOOB PEIICHUS pa3IUYHBIX 3a7Ja4 C SBHO 3aJaHHOM
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3JaHHE
¢usnyeckoll MojenH, aaeKBAaTHOM YCIOBUSAM 3ajJadd, B TOM 4YHUCIE 3aj]ad
MH)XEHEPHOT'O XapaKTepa;

NOHMMaHUE (QU3NYECKMX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSIHUS HA OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(¢u3nYecKNX OSKCIEPUMEHTOB, aHaliM3a M HUHTEepOperanuu  HHOpMaIuy,
OIpEJENEHMS] TOCTOBEPHOCTHU MOJyYEHHOI'O pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JEATEIBHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodpecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B cootBerctBun ¢ TtpeboBanusMu PI'OC COO yriyOn€HHBIA YpPOBEHb
u3ydeHus yudeOHoro mnpenmera «®du3uKa» Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYyYArOIMIMMUCH, I[UIAHUPYIOIIUMHU TPOJOKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIS.

Ha uzyuenue pusuku (yriayOna€HHbIA ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
obOpazoBanus orpoautcs 340 gacos: B 10 knacce — 170 yacoB (5 yacoB B HEIEIIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YUYUTENb JENaeT BHIOOD
NpOBEACHUS JTA0OPATOPHBIX pabOT W OMNBITOB C Y4YETOM WHIUBUAYATHHBIX
0COOCHHOCTEH 00YyYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. HayuHnblit MeTOA O3HAHMS MPHUPO/IBI.

®duszrka — pyHIaMeHTadbHas HayKa o npupoje. Hayunsiii MeToa mo3HaHus U
METObI UCCIICIOBAHUS (DU3NYECKUX SBICHUU.

OKCIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHus npuponabl. HalmoneHue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOrOBhIE WM IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHoct  u3MepeHud  PU3MYECKUX  BEIUYMH  (aOCONIOTHAS |
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOILIECCOB (MaTepuajibHas TOYKA,
aOCOJIFOTHO TBEPJOE TEIO0, HWAeadbHas >KUIAKOCTh, HJACAIbHBIA Ta3, TOYCUHBIH
3apsn). ['unoresa. @U3nyYecKuil 3aK0H, TPAHUIIBI €ro npuMeHuMocTu. dusnueckas
TEOpHUS.

Pons u mecto ¢usuku B GOpMUPOBAaHUM COBPEMEHHON HAy4YHOU KapTHHBI
MUpa, B IPAKTUYECKON AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HAINpsSOKEHHS B IIENU IOCTOSHHOIO TOKa IpHU
MIOMOIIY aHAJIOTOBBIX U IU(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl uzMepeHus
(bu3MUeCKUX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUIKEHHS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0o IPOEKIMU HAa OCH CHUCTEMBI
KoopauHar. Tpaekropus.

ITepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHHE MAaTEPUAIBHOM TOYKH, UX NPOCKIMU HAa OCH CHCTEMBI KOOPAWHAT.
CrnoxeHue nepeMeIIeHnii U CI0KeHHe CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHS U IIyTH MAaTepUAIbHOM TOYKH OT BPEMEHU U UX
rpaduxu.

CBobOogHoe majeHue. YCKOpEeHHE CBOOOMHOTO majcHus. JIBKeHHe Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHUSI MaTepUAIbHOM TOYKH OT BPEMEHU U UX rpaduku.



KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocThb. llepmoa u uvactora oOpaiieHwus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHT€HIIMAIBHOE) U TIOJHOE
YCKOPEHHUE MATEPUAIIBHOU TOUKH.

TexHUYeCKHe YCTpOWCTBA M TEXHOJOTHMYECKUE IIPOLIECCHI: CIIMAOMETP,
JNBWKECHHE CHApsA0B, LEMNHbIC, MIECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBUKEHUSI.

CrniocoObl uccieioBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCIIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBwkeHHs Tena, OpOIIEHHOTO MMOJA YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hanpagiienne ckopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIyKTOPE.

CpaBHeHuE TyTEH, TPAEKTOPHUI, CKOPOCTEN NBWKEHUS OJHOTO M TOTO K€
TE€Ja B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBWKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus pu NpsIMOJIMHETHOM PAaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MNYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JBUKEHUH.

N3mepenue  yckopeHHsT ~ CBOOOJHOTO naJCHUs (pexoMeHI0BaHO
UCTIOJIb30BaHMe MUPPOBOH JabOpaTOpun).

N3yuenune nBWXKEeHHMs Tena, OpOIIEHHOTO TOpU30OHTaNbHO. [IpoBepka
TUIIOTE3Bl O NPSIMOM NPONOPLUOHAIBHONW 3aBUCUMOCTH MEXKIAY JaIbHOCTHIO
NI0JIETA U HAYAJIBHOW CKOPOCTBIO TeJa.

N3yueHne IBHKEHMS Tella IO OKPYKHOCTH C IOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TNEpUoAa OOpalleHUs: KOHWUYECKOTrO0 MasTHUKA
OT €ro napameTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HproroHa. MHepumanbHble cucTeMsbl otcu€ra. IlpuHimmn
oTHocuTenbHOCTU ['anmunes. HenHnepuumanbHble cUCTEMBI OTCUETa (OmpeneseHue,
MIPUMEDPBI).

Macca tena. Cuna. [IpuHumn cynepno3unnu CHil.

Bropoii 3akoH HproTOHa 111 MaTepUaibHON TOYKH.

Tperuii 3akoH Hpr0TOHA 111 MaTepUaIbHBIX TOUYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJIEHTHOCTh TIPABUTALIMOHHON H
VHEPTHOU MacCCBI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IJIAHEThI M OT reorpaduyeckoid IMHPOTHL. JIBUKEHHE
HeOeCHBIX Tell U uX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuna TpEeHUSI CKOJBXKEHHUS U CUJIa TPEHUS
nokost. Koadpduuuent tpenus. Cuna CONpPOTUBIEHUS TpPHU ABUKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnrogenue nBuKeHUs Tell B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UWIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHEHME  PaABHOJCHCTBYIONIEH  MPUIOKEHHBIX K TeJly CHI ¢
IIPOU3BECHUEM MACCHI T€JIa HA €r0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHIJI, BO3HUKAIOUIMX B PE3YJIbTATE B3aUMOIEUCTBHUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MAJCHUH.

LleHTpOoOC)KHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadopamopuvie pabomaolt, npaKmuKym.

N3mepeHre paBHOACHCTBYIONIEH CHJ MIPH JBM)KCHHH OpyCKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHH IBH)KEHHUA Opycka Io
HAKJIOHHOH INTOCKOCTH HA 3aJJaHHOE PACCTOSTHHE OT €ro MacChl.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MNPYKUHE U
pe3uHOBOM 00pasile, OT ux AedopMaliui.

N3ydenne NBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOU udepes
NErKuid OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus OpycKa MO HAKIOHHOM MIIOCKOCTH C TIEPEMEHHBIM
KO3 (HULIMEHTOM TPEHHS.

N3yuenue nBux’EeHUs Ipy3a HA Baly C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamaTeabHOE JIBHKEHUE
TBEpAOro Teila. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuil, MPUIIOKEHHBIX K TBEpIOMY Teity. LIeHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HEyCTOMYNBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckue yCTPOMCTBA M TEXHOJIOTUYECKHUE TMPOIECChl: KPOHILITEIH,
CTPOUTEIIBHBIN KpaH, peméTyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

HccnenoBanne ycloBHII paBHOBECHS TBEPAOTO Tela, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTepUaibHOM TOYKH, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CHUCTEMBI MaTepUaIbHBIX TOUEK. Teopema o0 JBHKEHUH LIEHTPa Macc.

NMiynibe cUiibl 1 U3BMEHEHNE UMITYJIbCA Tela.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHHUE.

MoMeHT umIlyiabca MaTepualbHOM TOYKM. [IpencraBieHue o coXpaHEeHUH
MOMEHTa UMIYJIbCA B IIEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
peAcTaBiICHUE PA0OThI CUJIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi mMarepuaibHOM TO4YKkH. Teopema 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManpHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHimanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTALlMOHHOM Tmone. [loTeHimanbHas sHeprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpH W BHE iapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3b  paOOThl HEMOTCHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJI. 3aKOH COXPAHECHUSI MEXAHUYECKON SHEPTHUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHUE 3aKOHA
COXPAaHEHUS] MEXaHUYECKOU YHEPTUH.

TexHuueckue yCTpOMCTBA U TEXHOJOTHMYECKHUE MPOLECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYNKUHHBIA THUCTOJIET, TUPOCKOI, (UTypHOE KaTaHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3auMmHbIe mnpeBpalieHus KUHETHYECKOM W INMOTEHUMAJIbHOM DHEPruy IpU
JNEUCTBUU HA TEJO CUJIBI TSIKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu Mpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmimyiibca Tesa 1o TOpMO3HOMY ITyTH.

W3mepenue cuibl TSITH, CKOPOCTH MOJENU JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIBI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJIbCOM CHUJIBL.

HccnenoBanne COXpaHEeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJICVCTBUM.

HN3mepeHrne KHHETUYECKOW YHEPTUM TEJIA IO TOPMO3HOMY MYTH.

CpaBHEHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ pabOTOMN CHIIBI
TPEHUS.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Paszaen 3. MoaekyasipHas pu3suka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYyJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOocHOBanue. Jluddysus. bpoyHoBckoe mABWKeHHE. XapakTep
JNBW)KEHUS W B3aUMOJECHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpoeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TEA U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHUX



Mozeneii. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BellecTBa.
[ToctostnHast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usMmepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJIEHCTBYIOT IPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcontoTHas
Temreparypa (mkaia temneparyp KennBuna). 3akon Jlanbrona. M3omporecchl B
ujealbHOM Ta3e C TIOCTOSSHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe
npe/iCTaBlIEeHNE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBlIE€HHEM MW  CpeJHed  KUHETHYECKOW  DJHeprueu
MOCTYMATENHHOTO TEIUIOBOTO JIBMXKCHHUS MOJICKYJI HJEalbHOTO Ta3za (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUU UJICATHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTruei MOCTYNaTeIbHOTO TEIJIOBOTO JBUKCHUS €€ YaCTHII.

TexHudyeckue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECCHI: TEPMOMETP,
OapoMeTp, MoTyuYeHHe HAaHOMATEPHAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqbHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3ust KUIKOCTEH.

Mopaens onbita TepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuIM4ecKuX PemeToK.

Hab6nronenue u riccieoBaHue U30IPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne 1polecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IpU
TEIUIO0OMEHE MEXTy TOPSYEH M XOJIOAHOU BOJIOM.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoii 1abopaTopun).

N3yueHune n30X0pHOro mnporecca.

Nzydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (T/Z]) cuctema. 3agaHue BHEIIHUX YCIOBUU A
TEPMOJUHAMHUYECKOW CHUCTEMBI. BHEIHNE 1 BHyTpeHHHE napamerpsl. [lapameTpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CpeJHUE 3HAYEHUS BEJIMYMH, OMHCHIBAIOLIUX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHamuku. (CaMOIPOU3BOJBHAS — PEJIAKCALIHS
TEPMOJAMHAMHAYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpaBHEHMIA:
ypaBHeHHe MeHnneneeBa—KanelipoHa M BBIPAKEHHUE JJII BHYTPEHHEW JHEPIUU.
VYcnoBus NPUMEHUMOCTH 3TOM MOJENN: HU3Kasl KOHLIEHTpAlUs YacTHULl, BBICOKHE
TEMIIEpaTypbl. BeipaxkeHue i1 BHyTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaATUYECKUE TTPOLIECCHI.

DOnemeHTapHas pabora B TepMOAMHAMUKE. Berancnenue paboTsl mo rpaduky
nporecca Ha pV-nuarpamme.

Tennonepenaua  kak  cnoco0  W3MEHEHUST  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cuUcTeMbl  0e3  coBepuieHuss pabotel.  KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHUE.

KomnuectBo TtemnoTel. Temno€éMKOCTh Tenma. YAenbHass W MOJISIpHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r konuyecTBa TErUIOTHI mpu Temonepenade. I[lonsitue 006
aanabaTHOM mpolecce.

IlepBeii1  3aKk0H TepmMoAMHAMUKU. BHyTpeHHss osHeprusd. KomnmuecTso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOANHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMUKH [Ji1 PABHOBECHBIX MPOLECCOB: Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI IMPOXOIUT
eAMHCTBeHHAas aanadara. AOCONIIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOJMHAMUKW JUISI HEPABHOBECHBIX  IMPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT OoJiee XOJIO0IHOIOo Tena K Oojiee HarpeTromy 0e3
komrieHcaruu (Knaysuyc). HeoOGpaTuMocTh MpUPOTHBIX ITPOIIECCOB.

[TpuHumne! gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareineil. TeroBoe
3arpsA3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHudyeckne yCTpPOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: XOIOAWIBHUK,
KOHJIHULIMOHEP, IU3EIbHBIH M KapOIOpaTOpHBIM JBUTaTeNH, HapoBas TypOuHa,
NOJIyYEHUE CBEPXHU3KUX TEMIEPATYp, YTWIM3ALMS «TEIUIOBBIX» OTXOJOB C
UCTOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIN3ALKs OMOOPraHUYECKOTrO TOTIUBA TS
BBIPAOOTKU TETIJIOBOW» U AIEKTPOIHEPTHUH.

Jemoncmpayuu.

W3menenue temMnepaTypsl IpH aquadaTuyecKoM pacIiiipeHHH.

Bo3zaymHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomot, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanue mpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydeHne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEeMIEpPaTypbl KUTIEHUS KUJIKOCTEH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEII0Ta NapooOpa3oBaHUs.

Haceiiennble ¥ HeHachbllleHHble mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH UM JABJICHUSI HACBIIMIEHHOr'O Tapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Brnaxxnocth Bo3ayxa. AOGCOMIOTHAS U OTHOCUTENIbHAS BIIAYKHOCTb.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tesia. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne W Kpuctammzanus. YJeiabHas TEIUIOTa ILJIABJICHHUS.
CyO6umarnus.

Hedopmanuu TBEpHoro tena. Pactsokenne u cxxatue. Capur. Moayine FOnra.
[Ipenen ynpyrux nedopmariuii.

TemnoBoe pacuupeHue KUIKOCTEN U TBEPABIX Te, 00bEMHOE U JIMHEHHOE
pacipenre. AHTapMOHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PaCIIUPEHUs TeJl (Ha KaYeCTBEHHOM yYPOBHE).

[IpeobpazoBanue 3HEprun B Pa30BBIX MEPEX0Iax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanunnsipusle aBnenus. /[aBaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI:  KUJKHUE
KPUCTAJIbI, COBPEMEHHBIE MAaTEPUAJIBL.

Jemoncmpayuu.

TermnoBoe pacimmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunienune. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner nedopmanuii.

Habnronenne manbix nedopMariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomoit, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIIEHKAa MacChl MapoB B
MIOMEIIICHUH.

N3mepenue korpduiirieHTa NOBEPXHOCTHOTO HATSXKECHHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMoOCTH jaedopMmaliid PE3UMHOBOro olpasia  oT
MPUII0KEHHOU K HEMY CHJIBI.

Pa3znen 4. JinekrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auust Tell U €€ MpOsBIEHUA. JJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsaoB. [IpOBOAHUKH, MAUDIIEKTPUKA U IOJYIPOBOIHHKHU.
DNeMEeHTapHbId BJIEKTPUYECKUN 3apsAln. 3aKOH COXPAaHEHHUS BJIEKTPUYECKOro
3apsaa.

BzaumoperiictBue 3apsioB. Toueunsie 3apsbl. 3akoH KyroHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HanpsokéaHocts  anekTpudeckoro  moiisl.  [IpoOubid  3apsn. JluHum
HaIpPSKEHHOCTHU AJIEKTPpUUECKOro noiist. OZHOPOAHOE SIIEKTPHUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrus 3apsiga B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan snexkrpocTaTuyeckoro mnojst. CBA3b HANPS)KEHHOCTH OIS U Pa3HOCTU
NOTEHIMATIOB [JIsl 3JEKTPOCTaTHYECKOTO TMoJs (Kak OJHOPOAHOTO, TaK U
HEOITHOPOJIHOTO).

[IpuHIMI CyNIepnO3ULNY AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsrl. [lose
PaBHOMEpPHO 3apsbKeHHOro mo o0wnéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI JWHUN HANPsHKEHHOCTH OSTHX TOJNCH U
SKBUIIOTECHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOIHMKH B 3EKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnsnexrpudeckas
MPOHUILIAEMOCTh BEHIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHUUecKHe YCTPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPOCKOIL,
AIEKTPOMETP, DJJICKTPOCTATHYECKasl 3allliTa, 3a3eMJICHHE JJIEKTPONpPHOOpPOB,
KOHJIeHCaTophl, renepaTop Baun ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatTiudeckoro reneparopa (Bau ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOTO KOHJEHCAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSyKEHHOTO KOHAEHCATopa.

3apsiika v pa3psaakKa KOHJIEHCcATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGnronenue npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOH/IEHCATOpa B YHEPTHUIO
U3JIyYEHUsI CBETOIMO/IA.

N3ydeHne npoTekaHus TOKa B LUEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pPa3HOCTHU MOTEHIIMAJIOB (HaTIpsKEHUS ) npu
MOCJIEIOBATEILHOM COEIMHEHUU KOHIEHCATOPOB.

UccnenoBanune pa3psna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmosannblil I1eKmMpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CyleCTBOBaHMS MOCTOSIHHOTO 3JIEKTPUUYECKOrO0 TOKa. VMcTouHukum
toka. Hanpsixkenune U u 9J1C é.

3axkon OMa 1 ydyacTKa MeIu.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JJIMHBI M IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaILICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pazBeTBnEéHHBIX AnekTpuueckux nenei. [IpaBuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TeraoBas MOUIHOCTb, BbIAe/seMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE COIPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOW  (3aMKHYTOM) SJEKTpUUeCKOM 1enu. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTtkoe 3ampikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHUUeCKHe YCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCH: aMIEpMETP,
BOJITMETP, PEOCTAT, CUETUUK IIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HANPSHKCHMS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAINpPSDKEHHS Ui PE3UCTOpA,
JIaMIIbl HAaKAJIMBAHUS U CBETOIMO/IA.

3aBUCUMOCTh COTNPOTUBIICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TUIOIIA U TTOTIEPEYHOTO CEYEHHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIICHUS MPU MMOCTOSHHOM
HaIPSKEHUU.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIIEMEHTA
Y OIIEHKA BHYTPEHHETO COMPOTUBIIEHUS.

Cnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pazHOCTU MOTEHUHUATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npenesia U3MEpeHus amrepMerpa (BoJIbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd JJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKAHUU.

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuueckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JEKTPOHHAs
MIPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBICHHSI METAUIOB OT
Temiiepatypbl. CBEpXIIPOBOIUMOCTb.



DIEKTpUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B JJIEKTPOJIATAX. JIEKTPOJUTHYECKAS IUCCOLMALINS.
DnexTponus. 3akoHbl Papajes sl ANEKTPoIu3a.

DIIEKTpUUYECKU TOK B Tra3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. I1nasma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30pa3psiIHbIC
JaMIbl, 3JIEKTPOHHO-JTyuyeBas TpyOKa, MOJYyNpPOBOAHUKOBBIE MPUOOPHI: AHO/,
TPAH3UCTOpP, (POTOAMOJN, CBETOAMOJ, TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIaBKA AJTFOMHUHMUS, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYIIPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Hab6nronenue snekrpoiusa.

N3mepenue 3apsiaa 0JHOBAJIECHTHOTO MOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHHWS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

CrniocoObl u3Mepenus: GU3NIECKUX BEIMYUH C HUCIIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AGCOIIIOTHBIE M OTHOCUTEINIbHBIEC TTOTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BEIMYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
¢u3nUecKnX BEIMYMH, TPOBEpPKa TMPEIJIOKECHHBIX THIOTe3 (BbIOOpP U3 padoT,
ONMCAaHHBIX B  TEMATHYECKUX  pa3lellax «YUYEHUYECKUHM  SKCIECPHUMEHT,
nabopaTopHbIe paOdOTHI, MPAKTHKYM).

MesknpeaAMeTHbIE CBS3H.

Nzyuenne «kypca ¢usuku yraoyonéaHoro ypoBHs B 10 kmacce
OCYILECTBIIIETCS ¢ YYETOM COAEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnoie noHaAmMuUA, C6A3AHHbBIE C UIYUEHUEM MEMOO0E HAYUHO20
no3HanuA: SABIICHWE, Hay4HbId (DaKT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



TeOopusl, HaAONIOACHHE, SKCIEPUMEHT, MOJAEIUPOBAaHUE, MOJENb, HW3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas TabopaTopusi.

Mamemamuxka: peunieHHue cuUcTeMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbona, ux rpaduku u cBoiictBa. TpuroHoMmerpuueckue QpyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl 1 UX POEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHUE B KUBOHM mpupoae, nuddysus, ocMoc,
TEIJIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPY’KaIoIIEeH Cpesbl,
yTUIM3alusi OMOOPraHMYECKOro TOIUIMBA JJisi  BBIPAOOTKH  «TEIJIOBOW» U
AJIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHUE U KalUJUISIPHBIE SIBJICHUS B IPUPOJIE,
AIEKTPUUECKHE SIBJICHUS B )KMBOU MpUpPO/IE.

Xumus: JUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE AaTOMOB U MOJEKYJ,
MOJIb BEILeCTBAa, MOJSpHash Macca, IMOJy4eHHEe HAHOMAaTepUalioB, TEIUIOBbIE
CBOICTBa TBEPABIX TeJl, KUIAKOCTEH M T'a30B, KUJIKUE KPUCTAIUIIBI, IIEKTPUUECKHE
CBOICTBA METAJUIOB, DJIEKTPOJIIUTUYECKAS AUCCOLUALINS, TallbBAHUKA, DJIEKTPOHHAs
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue IBUKEHUN C UCIOJIb30BAaHUEM MEXAHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTMYECKUE KOHCTPYKIMH
(KpOHILTEHH, pelmeéTdyaTtble KOHCTPYKIMH), HCIOIb30BAaHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrHe), IBUraTellb BHYTPEHHEIO
CropaHusi, napoBas TypOUHA, OBITOBON XOJOJWJIBHUK, KOHJUIIMOHEDP, TEXHOJIOIHH
IOJYYEHUs] COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE€ HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allMTa, 3a3e€MJICHHE 3JIEKTPOIpuOOpoOB,
ra3opaspsAHble JIaMIIbl, TOJIyIPOBOJHUKOBbIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pa3znen 4. DinekTpoauHaMHuKa.

Tema 4. Mazcnummnoe noe.

BzaumopenicTBue MOCTOSAHHBIX MAarHUTOB H  MPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bekrop MarauTHOM wuHaykuuu. llpuHuun cynepno3unuu
MAarHUTHBIX MOJIEH. JIMNHUA MarHUTHOW UHTYKIIHAH.

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (MPSAMOTO MPOBOJIHUKA, KATYIIKH U
KpyroBoro Butka). OnsiT OpcTeaa.

Cuna Amnepa, e€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJIb. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. Pabota cumel JlopeHia.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTUKH, Iapa- U JUaMarHETUKH.



Texnuueckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPUMCHCHUC

MMOCTOSIHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEIU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  WHAYKIMM  MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMi MAarHUTHOM MHAYKUIHMH TOJISL JJIMHHOTO MPSMOTO MPOBOHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM.

B3aumopeiicTBre IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

HaOntonenue nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun JNEUCTBUS AIEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, navopamopnsie padbomot, NPaKmMuKym.

HccnenoBanre MarHuTHOTO MOJISl MOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUITbI AMIIEpa.

Tema 5. dnekmpomacnHumnan uHOYKUusL.

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKOUU. [IOTOK BekTOpa MarHUTHOWM
uHaykiuu. OJIC uMHAYKIMHM. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUMHU B MPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuiio Jlenna.

NunykTtuBHOCTh. KaTylmika WHAYKTMBHOCTM B LENM IOCTOSHHOTO TOKA.
Asnenune camonnaykuuu. JIC caMOUHIYKITUHN.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHHYeCKHe YCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHl: MHAYKIHOHHAS
1I€4Yb, COJICHOU, 3allIUTa OT JIEKTPU3ALNH TEJ IIPU IBMKCHUU B MArHUTHOM I10JIE
3emutu.

Jemoncmpayuu.

HaGnronenue siBjaeHUS 2JIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tanenne mMarauTa B aTlOMUHUEBOM (MeIHOMN) TpyOe.

SIBrieHNE CaMOUHIYKIINH.

NccnenoBanne 3aBucumoctd D/IC CaMOMHIYKIIMH OT CKOPOCTH WU3MEHEHUS
CHUJIbI TOKA B LECIIH.

Yuenuueckuit sxcnepumenm, nadbopamopmsie padbomol, NPaAKmMuUKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON UHIYKIIUU.

Onpenenenne HHAYKIUU BUXPEBOTO MArHUTHOTO TIOJISI.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCAaHUE (3aKOH COXPAHEHUS] MEXaHWYECKON Hepruu). BuiBoj
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJICOAHHMM U3 MX DHEPreTUYECKOro U
KMHEMATUYECKOTO OMUCAHUA.

Amvmumatyna u (daza kosjeOanuil. CBs3b aMIUTUTYbl KOJEOAHUNW HMCXOTHOU
BEJIMYMHBI C aMIUIUTYaMU KojieO0aHuil €€ CKOPOCTU U yCKOPEHHSI.

Ilepuon u wyactora kojeOanuid. Ilepwon ManabiX CBOOOIHBIX KoJIeOAHMIA
MaTeMaTU4Yeckoro wmastHuka. [lepuon CcBOOOMHBIX KOJEOAHHWM MPYKUHHOTO
MasTHHUKA.

[TonsTue o 3aryxarouux kojaebanusx. BeiHy)aeHHbIe KoneOanus. Pezonanc.
PezonaHncHas xpuBas. BrausHue 3aTyxaHWss Ha BHJ PE30HAHCHOMW KPHUBOM.
ABTOKOJICOAHMS.

TexHuyeckne yCcTpoHCTBa U TEXHOJOTHYECKUE MPOLECCHI: METPOHOM, Yachl,
KayeJH, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch K0Ie0aTeIHLHOTO IBHKCHHUS.

Ha6nronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUM Tpy3a HA HUTH OT
aAMILTUTY B

HccnenoBanue 3aTyxaronmx KojieO0aHUi U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KoieO0aHUid OT CONTPOTHUBIICHHMSI.

UccnenoBanne koneOaHuWi Trpy3a Ha MAacCUBHOW MPYXKUHE C LEIbIO
dbopMupoBaHUS TIPEICTABICHNUN 00 HI€aTbHON MOJIETTH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS PHEPTUU MPU KOJIEOAHUSAX TPy3a Ha IPYKUHE.

NccnenoBanne BIHYKIECHHBIX KOJICOAHUN.

Hab6mronenne pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomot, NpaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUMN HUTSHOIO M NPYNKUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0J€ K0JIeOaHUI Ha YIIPYroM MOJIBECE.

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B IPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMIUTUTY bl 3aTyXaIOIIUX KOJICOAHUI.

UccnenoBanue BIHYKICHHBIX KOJICOAHUN.

Tema 2. dnekmpomazHummubsle Ko1e0aAHUAL.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
ueallbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUTUTY/IbI
3apsjia KOHJEHCAaTopa ¢ aMIUIMTY0M CUIIbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaromume AIIEKTPOMArHUTHBIE KoJieOaHus. BrinyxneHnHbie
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO TOKAa. AMIUIMTYJIHOEC U
JEHUCTBYIOIIEE 3HAUYEHHWE CWJIBI TOKAa W HaINpsDKCHWs TpH  pasiudHon  (opme
3aBUCHUMOCTHU IEPEMEHHOTO TOKAa OT BpEMEHH.

CuHycouianbHbI TIEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMNH CHUHYCOUJAJIBHOIO NEPEMEHHOI0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsixeHUHN.

Wneanbusiii  Tpanchopmatop. IlpomsBonctBo, mnepegadya U moTpedieHHe
ANEKTPUUYECKON SHEPTUU.

DKOJIOTMYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCIIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TeXHUYEeCKHe yCTPOWCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: 3JICKTPUUECCKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU 3JIEKTpONepeaay.

Jemoncmpayuu.

CB0OOIHBIC JIEKTPOMATHUTHBIE KOJICOAHMSI.

3aBHUCUMOCTh YaCTOThI CBOOOAHBIX KOJI€OaHU OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

['eneparop He3aTyXaroUUX AIEKTPOMArHUTHBIX KOJIEOaHUIA.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BriHyX1eHHbIE CHHYCOUIATbHbIE KOJIEOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTH M KOHAEHCATOp B LEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOpa.

VYeTpoicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJEHCATOP, KaTYILIKY U PE3UCTOP.

Ha6nrogenue 31eKTpoMarHuTHOr0 pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUMHbLE 60JIHbL.

MexaHudeckue BOJHBI, YCJIOBHMS WX pacrnpocTpaHenus. llomepeunbie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacHpOCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKMX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephepeHIUs U
nudpakuus.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

[IlymoBoe 3arpsi3sHEHUE OKPYKAIOIIEH Cpeibl.

DNEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPa)XXEHUE,  MpeJIOMIICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuyeckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeIeBU30p, aHTeHHA, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEIULIUHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHMOCTb JITMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habuoienue otrpaskeHus ¥ MpeIoMIICHUS MEXaHUYECKHUX BOJIH.

Hab6nronenue narepdepeniinm u audpakiinu MEXaHUIeCKUX BOJTH.

AKyCTAYECKHUUN PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HaGntonenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH U
9acTOTOM KOJIeOaHUH.

HccnenoBaHne  CBOMCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpa’KEeHHUE,
npesoMIIeHHe, oNApu3anus, AMdpakuns, HHTepEepeHIIHs.

O6Hapy:xeHue nH(HPaKpacHOTo U yIbTPaPuOIETOBOTO U3TyUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomaolt, npaKmuKym.



N3ydeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMosHEHOE paclpOCTpaHEHUE CBETA B OAHOPOAHOU cpene. JIyu cBera.
TouyeuyHbIii HICTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxkeHuil B
iockoM 3epkaiie. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npenoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0cTOAHCTBO YaCTOTHI
CBETa M COOTHOULIEHWE JJIMH BOJH IPHU IEPEXOAE MOHOXPOMATUYECKOIO CBETA
Yyepe3 rpaHully paszena ABYyX ONTUYECKUX CPEl.

Xona nyveit B mpusme. [ucnepcust cBera. CloxHBIA cOocTaB O€lOro CBETA.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpPa’KEHHUS.

CobOuparome W pacceuBaroniye JuH3bl. ToHkas nauH3a. DokycHoe
paccTosiHME M ONTHYECKas CWiIa TOHKOW JMH3bl. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUvYecKor JTUH3bI OT €€ T€OMETPUU U OTHOCHUTEIIBHOTO
I10Ka3aTelisi PEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iy4da, MPOLIEAIIETO JUH3Y I0J IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckoi ocu. IlocTpoeHne wu300pakeHUH TOYKM M OTpe3Ka TMPsSMOU B
coOHparoUMX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paspemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BomnoBas ontuka. Wnatepdepennus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHHMYMOB B HWHTep(EepeHIIMOHHON
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB. [lpumepsl kilaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpakimoHHas peméTka. YCIoBHE HAOIIOIACHUS
[JIaBHBIX ~MAakKCMMyMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TuhPaKIUOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHHUecKHe YCTpOMCTBA M TEXHOJOTMYECKHE MPOLECChl: OYKH, JyIa,
nepuckomn, (oroanmapar, MUKPOCKON, MPOCKIIMOHHBIA armapaT, MPOCBETICHHE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIMOHHAS pElIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeiaoMieHus CBETa.

Ha6nrogenue noaHoro BHyTPEHHET0 OTpakeHusl. Mojienb CBETOBOA.

HccnenoBanne XoJa CBETOBBIX IIyYKOB 4Yepe3 IUIOCKOMapaAJIEIbHYIO
IUIACTHHY U IPU3MY.

HccnenoBanue cBOWCTB M300pakeHU B JIMH3aX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

Habntonenune nuatepdepeHnn crera.

Ha6nronenue 1BeTOB TOHKUX IMJIEHOK.

Habnronenue nudpakiuu ceera.

N3yuenue nuppakiinoHHON perETKy.

Ha6nrogenune nudpakiimoOHHOTO CIEKTpA.

HaGnronenue nucnepcuu cBera.

Ha6nronenue nonsipuzanuu cBeTa.

[TpumeHeHue noIIpOUIOB ISl U3YUCHHUS] MEXaHUUYECKUX HANPSHKCHUI.

Yuenuueckuit sxcnepumenm, nadbopamopusie pabomot, nPAKMUKyMm.

N3mepeHue nokaszaTess MpeoMIICHUs CTEKIIA.

UccnenoBanne 3aBucUMOCTH (DOKYCHOTO pACCTOSIHUSI OT BelecTBa (Ha
npUMepe KUIKUX JIUH3).

N3mepenue HhokyCcHOTro pacCTOSHUS paCCEUBAIOIINX JIHH3.

[Tony4yenue nzo0paxeHus: B CUCTEME U3 MIOCKOTO 3epKaJia U JTUH3BI.

[Tonyyenue n3o0paxeHus: B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TenecKOMM4ecKuX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpEpEeHINN U MOISIPU3AIIHI CBETA.

N3yuenue nonsipuzanuu CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJICKTPHKA.

Nzyuenue nnTepdepeHnm 1a3epHOTo U3TyUYCHUS HA IBYX IIETISAX.

Habmronenne nucnepcun.

Habmronenue u ucciaegoBanme 1udpakiimoHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[Tonmyuenue cnekTpa M3Iy4YeHHs] CBETOAMOA MPU MOMOIIM JU(PAKIUOHHON

PELIETKHU.
Pa3znesn 6. OcHOBBI cIeNNAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH.
['paHubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHUKH. [ToctynaTel

CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHue
BPEMEHU U COKPALICHUE JJITUHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YACTHUIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKON YaCTHUIIbI. DHEPTUs
TTOKOS.



TexHu4yeckne yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CITYTHHUKOBBIC
MPUEMHHKH, YCKOPUTETHU 3apSXKEHHBIX YACTHIL.

VYyeHnyeckuit 3KCIEPUMEHT, J1a0OpaTOpPHBIE PaOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIHUM  PEIATHUBUCTCKUX 4acTull (IO
doTorpadusmM TPeKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3IyueHHe abCOTIOTHO YEPHOTO Teja).
3akoH cmenienus: Buna. 'unoresa [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJILC (POTOHA.

®dotorpdext. Onbitel A. I'. Croneroa. 3akoHbl ¢hoTodddexra. YpaBHEeHUE
OiinmreitHa a1t hotodaddexra. «KpacHas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 U a0COJMIOTHO OTpaKarIllyr mnoBepxHocTh). OnbiTer [1. H.
JleOeneBa.

BonnoBsie cBolicTBa yactuil. Bonubl ne bpoiins. JlnuHa BosHbI 1€ bpoiis u
pasmepsl 00JlacTH JIOKJIM3AlUM JABWXKYIIEHCS dacTuilbl. KopnyckymnspHo-
BOJTHOBOM ayanu3m. Jludpakius 2IeKTPOHOB Ha KpUCTaJIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHS] HEONpeaeIEéHHOCTEN
I'efizenbepra.

TexHuyeckne yCTpOMCTBAa M TEXHOJIOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUMK, TYHHEJIbHBIM MHKPOCKOMN, COJHEYHas OaTapes,
CBETOIUO/.

Jemoncmpayuu.

®dotor(pdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEIIEHHOCTH.

Ceetoguo.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmukKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauoi [lmanka Ha ocHOBe HccienoBanus GoTodddekxra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxa amoma.

OnpITel MO UCCIENOBAHHUIO CTPOEeHHUs aToMma. I[lnaHerapHas Mojesb aroma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norsiomienue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI JHEPIUU HA IPYTrOM.



Bunpl ciexktpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJICHHOE U3NlyueHue ceera. Jlazep.

TexHUYecKne yCTPOWCTBA M TEXHOJOTUYECKHUE IMPOLECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGnronenue inHeHyaThIX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

OrnpeneneHue JIMHBI BOJHBI JA3€PHOTO U3JIYUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Habnronenue nuHeiyaToro cnekrpa.

HccnenoBanue crnekTpa pa3peKeHHOr0 aTOMAapHOTO BOJAOPOJA M U3MEpPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno sijapa. M30Tomsl.

PannoaktTuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM U TO3UTPOHHBIN Oerta-
pacnaz. 'amMa-uznydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHHs. BiusHHE paAMOaKTUBHOCTA HA >KUBBIE
opranusMsbl. EcrecTBeHHbIl hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl aapa.

Snepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YOPaBISIEMOr0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTUYECKHE aCIEKThl Pa3BUTHS
SIAEPHOU SHEPrETUKH.

Mertozsl perucTpaly U UCCIIEIOBAHMS JIIEMEHTAPHbIX YACTHII.

dyHaaMeHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNITOHBL.
IIpencraBnenne o CtanaapTHOM Mojenu. KBapk-riitooHHas MOieNb aJpOHOB.

®uzuka 3a npeaenamu CrangapTHol Moaenu. TémHas maTepuss U TEMHas
SHEprus.

EnunctBO (hrzmdeckoit KapTHHBI MUPA.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKUE MTPOLECCHI: TO3UMETP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSIACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOorpadusl.

Yuenuueckuii sxcnepumenm, nadopamopuvie pabomaolt, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3zgea 8. JiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK JUIsi OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonpl acTpOHOMUYECKUX HCcaeqoBaHUN. (COBpEMEHHbBIE ONTHYECKHUE
TEJIECKOIIbI, PAJANOTENECKOITbI, BHEATMOC(hEpHAsi aCTPOHOMHUSI.

Bun 3Bé3gHoro HeGa. Co3Be3gusi, sipKU€ 3BE3NBI, MUIAHETHI, UX BHUJIUMOE
JBHOKEHUE.

Conneynas cucrema.

Counnue. ConmHeunasi akTUBHOCTb. McTounuk 3Hepruu CoJiHIa 1 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CeKTpalIbHBIN KJ1acc —
CBETUMOCTB». 3BE3/bl TJIABHOW IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIENOBAaTEIbHOCTU. BHyTpeHHEE CTpOeHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKIACHUU U 3Botonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii [Iyts — Hama ['amaktuka. Ilomoxenune u aeuxkeHue CoiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue ramakTuk.
Teopus bonbmoro B3peiBa. PenmmkToBOE N3ITydeHUE.

MacmrabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGnronenust 3B€3qHOor0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN JJIsl OTPeIeTICHUS TOJI0KEHHsSI HEOECHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/Hsi CeBEpHOro MOdyIIapus U SpKUe
3BE3/BI.

Habmronennss B Teneckon JIyHBI, IUIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUJICHU .

Du3YeCKUH MPAKTHKYM.

Cnioco6b1 u3Mepenns (pU3NIeCKUX BEITUYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE M OTHOCUTEIIBHBIEC TTOTPEITHOCTA U3MEPEHUN (DU3UYECKUX BEIMYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
¢u3nUecKnX BENWYMH, TPOBEpPKAa TMPEIIOKEHHBIX THUIOTE3 (BBIOOp W3 padoT,
ONMCAaHHBIX B  TEMATHYECKUX  paslenax «YUYEHUYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe paOdOTHI, MPAKTHKYM).

O0o0aK0Iee MOBTOPEHHE.



O6o00uieHne U cucTeMaTH3alus CoIepKaHUs pa3liesoB Kypca «MexaHukay,
«MonexynsipHas ¢pu3znKa U TEPMOJUHAMUKA», «DJEKTpoauHaMuKa», «Konebanus
U BOJHBD, «OCHOBBI CIEUUAJIBHON TEOpUU OTHOCUTENIbHOCTWY», «KBaHTOBas
duznkay, « MeMEHThl ACTPOHOMUHU U ACTPOPUIUKI.

Ponpr ¢u3ukm u acTpOHOMHUUM B HSKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U ATUYECKOU cepax AesSTEIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHUM B COBPEMEHHOM HAay4YHOU KapTUHE MHUpPA, 3HAYECHUE ONKCATEIBbHOM,
CUCTEMATU3UPYIOIIEe,  OOBSCHUTENIbHOM W  TNPOTHOCTHYECKOW  (DYyHKIIMIA
(du3znueckoi Teopuu, poiib GU3NYECKON TeOpuu B (POPMUPOBAHUM MTPEICTABICHUN
0 ¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABIECHUN O IPUPO/IE.

MesknpeaMeTHbIE CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS. C YYETOM COJAEPIKATEIBbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, C6A3aHHbIE C UZYUEHUEM MEMOO006 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIM (hakT, rumoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOZCHUE, OKCIEPUMEHT, MOJCIUPOBAaHUE, MOJElb, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuxa: peUICHWE CUCTEMbl YpaBHEHUW. TpHroHOMETpUYeCcKHe
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE
TOKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 3nemeHTapHbIX (yHKUMN. [Ipu3sHaku nogoOus TPEYroJbHUKOB,
oTpeieNICHHE TUIOMIAIHU TIOCKUX (GUTYp B 00BEMA TElL.

Buonozua: »>nextpuueckue SIBICHUS B KUBOW MpuUpOeE, KojieOaTelbHbIE
IBVOKEHUS B JKUBOW IPUPOJE, DKOJOIMYECKUE PHUCKHM IIPpU IPOU3BOJCTBE
ANEKTPOAHEPTUH,  DIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIbTPa3ByKOBasi JIMarHOCTHKa B MEJWLMHE, OINTHYECKUE SBJICHUS B JKUBOH
IIPUPOLE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAsA CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl OOpPa30BaHUS KPUCTAUIMYECKOW PEIMIETKH, CIEKTPAJIbHBIHI
aHaJIN3.

I'eocpagpua: wmarnuTHble TIONIOCA 3€MJIM, 3alleKMd MAarHUTHBIX Py,
doTochEMKa 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SJKoOH, reHepaTop NMEPEMEHHOI0 TOKa, MHAYKIMOHHAs Ie4b,
JUHUM 3JIEKTpOIepeaay, MEKTPOABUTraTellb, pasap, paIuoNpUEMHHK, TEIEBU30D,
anteHHa, TtenedoHn, CBU-neub, ynpTpa3ByKoBas JHWAarHOCTUKA B TEXHHUKE,



MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIlyTHUKOBBIE
MIPUEMHHUKHY, SICPHAsA SJHEPTEeTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHDBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUSI YyueOHOro mnpeaMera «Duszukan
JIOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHHX  yOEXICHUH, COOTBETCTBYIOUIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peaav3alid OCHOBHBIX HalpaBIICHUU
BOCIIUTATEIIbHOMN AESITEIIBHOCTHA, B TOM YUCJIE B YACTH:

IPAKAAHCKOTO BOCIIUTAHMSL:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIIEMOKPATUYECKUX LIEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEPECAX IPAXKJAHCKOTO
oOIecTBa, y4yacTBOBaTh B CaMOYIpaBJIeHMHM B 00pa3oBaTeIbHON
Opra’Hu3anuy;

e YMEHHE B3aUMOJCHUCTBOBATH C  COLMAJIbHBIMM  HMHCTUTYTAMU B
COOTBETCTBHH C UX QYHKUIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMAaHHUTAPHOU U BOJOHTEPCKOM AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUNCKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHUBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJA B TOCTPOCHUE YCTOWYMUBOTO OYTIyIIIETO.

3CTETUYECKOI0 BOCIIUTAHMSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOUYAS OCTETUKY HAYy4YHOTO
TBOPUYECTBA, MPUCYIIET0 (HU3NIECKOIN HAYKE.

TPYAOBOI'0 BOCIIMTAHUA:



WHTEPEC K Pa3IUYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3NKOW W TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayiiei npodeccuu U peanru30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (PU3HKYU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIr'H4€CKOIro BOCIIMTAaHUA:

c(OpPMHUPOBAHHOCTh HKOJOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJI00ATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JCUCTBUUA B OKPYXKAIOLIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEIBHOCTH 3KOJOTMYECKOW HAmpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 PU3HKE.

HEHHOCTH HAYYHOI'0 ITIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH B IIPOIECCE
u3ydeHus (U3UKU OCYIIECTBISATh MPOCKTHYI0 U HCCIEAOBATEILCKYIO
JNEATENbHOCTh UHAUBUIYAJIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Ba3oBble JJornuecKue 1eicTBUA:

CaMOCTOSITETFHO ~ (OPMYJIMPOBAaTh M aKTyaJW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE;

OTIPE/ICTISATh IETN NEATEITHbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH HM  TMPOTHBOPEYUST B  PACCMATPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTEePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh, OIIEHUBATh COOTBETCTBUE
PE3YNbTATOB LEJSIM, OIICHUBATH PUCKHU TTOCJIEICTBUN NEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOJIEM.

Ba3zoBble ucciaenoBarejabcKue 1eiCTBHUA .

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYEBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IOMCKY METOJIOB pEIIeHHs 3a7ad  (PU3NYECKOTo
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB [MO3HAHUS,

BJaJE€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHHUI0O HOBOTO 3HAHHUA, €ro
UHTEpIpETaIlMy, MPEOOPa30BaHUIO U IPUMEHEHUIO B Pa3IMYHBIX YUeOHBIX
CUTYyallUsIX, B TOM 4YHCII€ MPU CO3JAHUU YYEOHBIX IMPOEKTOB B 00JIacTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3U W aKTyaJM3UpOBATh 3ajady,
BBIJIBUTATh THUNOTE3y €€ PpeIIeHUs, HaXOJuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKJICHHH, 3a/laBaTh MapaMeTpbl U KPUTCPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJI€ pEIICHHs 3aJayd pPe3yJIbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaATEIbHOU
NEATEeIbHOCTH, B TOM YHUCJIE TIPU U3YUYCHUH (QU3UKH,

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;
BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUruHHAIbHBIC MTOAXO0/bl U PEIICHNUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTePHATUBHBIC PEIICHMUS.

PabGora ¢ undgopmaumeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUS UHPOpMAIUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HMHTEPHPETAINI0 HHPOPMALUA PA3ITHUHBIX
BUJIOB ¥ (JOPM TIPEICTABICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCTIONIb30BaTh CpeACTBAa HWH(MOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PENICHUHM  KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COONIOJCHHEM TpeOOBaHUN JPrOHOMHUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKAHUS B Pa3NMUHBIX (popmaTtax ¢
yaéTOM Ha3HAadeHUS WHPOPMAIMA U TIICJICBOM ayIUTOPHUH, BHIOHWpas
ONTUMAJIbHYI0 (POPMY TPEICTABICHUS U BU3YyaTU3aIlNH.

KOMMyHI/IKaTI/IBHbIe YHHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPISI:



OCYUIECTBJISITh OOIIEHHE Ha YpokKax (U3HKM M BO BHE-ypOUYHOU
NeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEMMYIIECTBA  KOMAaHAHOM U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBUN C yu€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpPUHUMATh I€JIW COBMECTHOM JEeSATENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBISATh IUIaH
JEUCTBUH, pacnpelesiTh POJU ¢ YYETOM MHEHUIN y4aCTHUKOB, 0OCYKIaTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMUYECKOE IOBEJCHUE B PA3IUYHBIX
CUTyalUsiX, MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PeryjsiTuBHBIC YHHBepcaJibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBIISITh ~ MTO3HABATEIBHYIO JEATEIIBHOCTh B
obmacth (PU3MKA U aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBIIATh IJIaH PEIIEHUS PACUETHBIX U KAUECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOYTCHHH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmMpATh paMKH ~ y4eOHOrO TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHNM;

nenaTh OCO3HaHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(¢U3HUKN, TOCTOSTHHO TOBBIIIATH CBOW 0OOpPA30BATENbHBIN W KYyJIbTYypPHBIN
YPOBEHb.

CaMOKOHTpOJIL, 3MOHI/IOHaJILHLIﬁ HHTEJJICKT.



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B €A TEIbHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIAJ€Th HAaBBIKAMU I[IO3HABaTEIbHOW pedlieKCuM Kak OCO3HAaHUS
COBEPIIAEMBIX JIEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PELIEHHUS;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO NPUHUMATh PELICHUS IO UX
CHWKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTBl JPYTMX [PU aHAJIW3€ PE3YJIbTATOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHTBl JPYTMX [PU aHAJIW3€ PE3YJbTAaTOB
JIEATEIIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mporecce AOCTHKEHUSI JIMYHOCTHBIX PE3YyJIbTATOB OCBOSHHMS MPOTPAMMBI IO
duszuke Uil ypoBHS cpeaHero ooOmiero oOpa3oBaHUs y  00ydarouimxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN HUHTEJUICKT, peAnoJIaratommi
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHUS,  BKIIOYAIOMIETO  CHOCOOHOCTh  TOHMMATh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATLHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpEryJIMPOBAaHMs, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATFHBIM WU3MEHEHHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IEeTH
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TMOHHUMATh  AMOIIMOHAIBEHOE
COCTOSIHUE JPYTHX, YYHUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTHUMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3YJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIC DPe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JOJKHBI OTPaxaThb CPOPMUPOBAHHOCTH Y OOYUAIOIITUXCS YMEHUIA:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOH,
HKOJIOTHYECKOM, COIMAJIbHOM M 3TUYECKOM cdepax JeaTeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHON KapTHHE MUpa,
3HAYEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTENbHON U
OpPOTHOCTUYECKOW  (GYHKIUN  (Qu3nueckoil Teopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKA U TEPMOJUHAMHKHU, POJIb (PU3HUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUPA;

pa3niuyath YCJIOBUS TMPUMEHUMOCTH Mojeiel (Uu3nyeckux Teln u
npoleccoB (sIBJIEHUM): HHepLUHalibHAasg CcHCTeMa OTCYETa, abCONIIOTHO
TBEPAOE TEIO, MaTepuajabHas TOYKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE mMajeHue, alCoNOTHO ymnpyras jaedopmaius, aOCOTOTHO
yHIpyroe u abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UJeadbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pasnmuuath yCJIOBHS (TpaHUIbI, O0JacTH) MNPUMEHUMOCTH (UZUIECKUX
3aKOHOB, MOHMMAaTh BCEOOIMM xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECChl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHSI, (POPMYJIbl KUHEMATHKA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpPEeMEIICHUs,
3akoHbl HbIOTOHA, TPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS UMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW JHEpruu,
yCIOBHUSl paBHOBECUS TBEPAOrO Tena), MpPU HTOM HUCIOJIb30BATH
MaTeMaTH4YeCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIyJbCca U
MEXaHUYECKOU IHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUSI;

aHATM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHns MKT u 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHei
KMHETUYECKOM SHEPrueu TEIJIOBOrO0 JABMXKEHUS M KOHIIEHTPALHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHENM KWHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHll, CBA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpaUMEHd MOJEKYyJl U €ro TeMIepaTypoil, YpaBHEHHUE
MenpneneeBa—Kianeiipona, NEpBbIA 3aKOH TEPMOJAWHAMHUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCAX), MPU ATOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—Knaneipona;

aQHAJU3UPOBATh W OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCIOJb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JICKTPOJAUMHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsija, 3aKOH Kyiona, MOTEHIIMATBbHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MoJIEN, MPU 3TOM yKa3blBash YCJIOBHUSI MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUUECKH BaXKHBIE COOTHONIEHHUS: 3aKOHbI OMa JJig y4acTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM 1enu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBaTh (DU3NUYECKUE TPOILECChl U SIBJICHUS, WCMOJb3Ysl BEIUYUHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
SHEPrusi, MEXaHWuecKasi SHEprus, padoTra CWIbI, LEHTPOCTPEMUTEIHLHOE
YCKOPEHHME, CHJIa TSKECTH, CUJla YNPYroCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aUMOJCUCTBUA Tena ¢ 3emuiéil BOMM3UM €€ TOBEPXHOCTH,
SHEprusi ynpyroil aedopmalnid TMPYXKUHBI, KOJUYECTBO TEIJIOTHI,
aOCoJIIOTHasl TemrepaTrypa Teja, pabora B TEPMOIAWHAMUKE, BHYTPEHHSSI
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmioBOTO
JIBUTATEJS; DJIEKTPUUECKOE T0JI€, HAMPSIKEHHOCTh AJEKTPUUECKOTO TOJI,
HaNnpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WM 3apsHKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUIMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMAJIOB,  DJJICKTPOABIIKYINAs  CWJla, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, JJIEKTpUUYECKass €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Y4YacTKa LIENH C IOCJIeI0BaTEIbHBIM U
napasjiebHbIM COCIUHEHUEM PE3UCTOPOB, SHEPIHUA IJIECKTPUUECKOTO MOJIS
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  TPOTEKAaHUs  (PUBUYECKUX  SBIICHUU:
MEXaHUYECKOE JIBMKCHHWE, TEIUIOBOE JBMKCHUE 4YacTUIl BELIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBHIKCHHE, Muddy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABIECHHOCTD
TEIUIONEPEIaut, 3JEKTPU3ALUs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

POBOJIUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOUN (DU3NYECKOUN BETMUYUHBI OT
IPYrOd €  HCHOJIb30BAHMEM  MPSIMBIX  U3MEPEHHM, NOpU  3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3yIbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEIWYMH B BHUAE TpadUKOB C Yy4ETOM



aOCOIOTHBIX MOTPEIIHOCTEN M3MEPEHUH, JeNIaTh BHIBOJABI IO pe3yIbTaTaM
WCCIICIOBAHMS;

MPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OLICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHHUIA;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIOTE3bI: TUIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHATH3UPOBATh
NOJyYeHHBIE pPe3yJabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEIIOKCHHON
THITOTE3BI;

co0ro1aTh TpaBwiia 0€30MacHOTO TPy/la pU MPOBEACHUH HCCIETOBAHUN
B pamMKax yd4eOHOro OJKCIEpHMEHTa, MpakTUKyma W  ydeOHo-
MCCIIEJIOBATEILCKOM M TPOEKTHON JEATENHHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYA0BAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW W HESBHO 3aJlaHHOW
¢u3ndecKoil MOJENbI0: Ha OCHOBAaHHMH aHAlM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBeUarmeld TpeOoBaHUSAM 3ajavu,
NPUMEHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥  IIOCTYJaThl
(U3NYECKUX TEOpHd TPU HCIIONH30BAHUH MAaTEeMAaTUYECKUX METOJIOB
peleHus 3a/1a4, MPOBOAUTE PACYETHI HA OCHOBAHUM MMEIOIIUXCS JaHHBIX,
aHAJM3UPOBATh PE3yNbTaThl U KOPPEKTUPOBAaTh METOABI PEIICHHS C
y4E€TOM TOIYYEHHBIX PE3yJIbTaTOB;

pemaTh KadecTBEHHBbIC 3a/ayH, TpeOyIollue MPUMEHEHHs 3HAaHUN U3
pa3HBIX pa3lenoB Kypca (GU3MKH, a TAK)KE WHTETPALUHU 3HAHUH U3 APYTUX
IpPEAMETOB E€CTeCTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATH JIOTHUYECKYIO
IETI0YKY PacCYKACHUH C OMOpOii Ha N3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHE SBIICHUS,

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHHUS Uil OOBSICHEHHS OCHOBHBIX
HNPUHIAIIOB Pa0OThl U3MEPHUTEIBHBIX NMPHOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLECCOB;

IOPUBOAUTH MPUMEPHI BKJIAJa POCCHUMCKUX U 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHaJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YeNIOBeKa, CBSI3aHHOM ¢ (IU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
HOPUPOJOTIONH30BAHUM, @ TaKKE PasyMHOM HCIOJIb30BAHUM JOCTHXKEHUI
HAyKM W TEXHOJIOTUH s JajbHEHIIero pa3BUTHS UYEJIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMalueil (Hu3nIecKkoro
cColepKaHUsl C MCHOJb30BAHMEM COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(DOpPMALMOHHBIE
TEXHOJOTUU JJI TOUCKA, NEpepadOTKU M MpeAbsIBICHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHOM MH(POPMALIMH, CTPYKTYPUPOBAHMS U MHTEPIpPETALUU
uHpOpMALMK, TOJYYEHHOW U3 PA3NUYHBIX HCTOYHHUKOB, KPUTUYECKU
aHAIM3UPOBATH  MOJy4aeMyro  HMH(OpPMALUI0O U  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK U Ha OCHOBE
aHaIKM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u MO03HABATEJIbHBIC yMEHUS
CaMOCTOSITEJILHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHUW B Mpolecce
BBITMIOJTHEHUS TPOECKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX padoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPaA3IUYHbIX COLMAJIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AesATEIbHOCTD
B HECTaHJApTHBIX CHUTyalUsX, aJ€KBAaTHO OIICHUBATH BKJIAJ KaXXIOTrO U3
YYaCTHUKOB I'PYTIIBI B PEIICHHE pacCMaTpUBaeMOM TPOOIEMBbI;

NPOSIBIIATh MOTHBALIMIO K Oyaymiel npodecCuOHAIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

K xonmy oOyuenuss B 11 knacce mpenMeTHbIE pe3yJbTaThl Ha YIIIyOJIEHHOM
YpOBHE JIOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMUXCS YMEHUH:

NOHUMATh PpOJIb (U3MKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
GbU3UKH B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJb aCTPOHOMHH B
MPAKTUYECKON  JICSATCIIBHOCTH YEJIOBEKAa MW  JAIBHEUIIEM HAy4HO-
TEXHUYECKOM Pa3BUTUH, 3HAYEHUE OMMUCATEIbHOM, CHCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJANHAMUKY, CHEUUAIbHOW TEOPUU OTHOCUTENBHOCTH, KBAHTOBOU
busuku, porab GU3NUIECKO Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpa, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
pSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA MoAeleld (Qu3udeckux Ten u
IPOLIECCOB  (ABJICHUM): OJHOPOJIHOE DIIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKHE KOJIeOaHUs, MAaTEMAaTHICCKUN MasSTHUK,
UJCATbHBIN TMPYKUHHBIM MasSTHUK, TapMOHUYECKHE BOJHBI, UACATbHBII
Kosie0aTebHBIN KOHTYpP, TOHKAs JINH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIN CBETA;

paziuyath yCJIOBHUS (TpaHUlbl, 00JacTH) MNPUMEHUMOCTH (UUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIAMEHTAJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AQHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOXKEHUS M 3aKOHBl JJIEKTPOAMHAMHUKUA H
CHeUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro  3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMAarHUTHOM  WHAYKUWMH, npaBwio  Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJIEMEHTE JJEKTPUYECKOM 1N CO CKOPOCTHIO
U3MEHEHMs] ~ CWJIbl  TOKa,  MOCTyJaThl  CIEUHUAIBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONB3YS
NOJIO)KEHHUSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBblii U BTOpod moctynatel bopa, mnpuHIUN
COOTHOILIEHUS HeonpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAJI0BOTO U MAacCOBOTO YMCEN U HPHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacraja);

ONMKCHIBATh (DU3UYECKUE TPOLECCHl U SBJICHHS, HCIOIb3YS BEIMYMHBIL:
HANPSHDKEHHOCTD AJIEKTPUYECKOTO MOJIs, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYyKIUS
MarHUTHOTO TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, MHAYKTUBHOCTbD,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKLUHWH, OSHEPrUs MArHUTHOTO MOJs
IPOBOJIHMKA C TOKOM, pEISATUBUCTCKUI HWMITYJbC, IIOJHAs SHEPrus,
SHEPrus TOKOS CBOOOJHOM 4YACTUIBI, DHEPrusi M HUMIYJIbC (POTOHA,
MacCOBO€ YUCJIO U 3apsi] spa, SHEPTUs CBA3H SAPa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKaHUs  (PU3UYECKUX  SIBIICHUU:
ANEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(EpEeHIINS
BOJIH, Audpakius, JUCHEPCHs, TIOJIHOE BHYTPEHHEE OTPaKCHHE,
dotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
anep, raMMa-u3lydeHue snuep, (Qpu3ndeckue MPHUHIUIBI CHEKTPATHLHOTO
aHanu3a u paboThI Ja3epa;

ONpENENsATh HaIlpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, CUJIbl AMmnepa u cuiibl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE37aX, B 3BE3AHBIX CHCTEMAax, B MEXKIaJaKTUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJI, DBOIOLNH 3BE3/] U BCeeneHHOM;
OPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (UKCHUpOBAaTh  pe3yibTaThl  IMOJIYYEHHOM  3aBUCHMOCTH



(¢u3nyuecKuxX BEIMYMH B BHAE TIpaduKoB ¢ YYETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEpeHWH, JenaTh BBIBOABI 1O  pe3ysibTaTramMm
WCCIICIOBAHMS;

NPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPECHHsI, OIICHWBATh aOCONIOTHBIE W
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHATH3UPOBATh
NOJy4YeHHBIE Pe3yJdbTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3HI,

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;
co0roIaTh TpaBwiia 6€30MacHOTO TPy/la pU MPOBEJACHUH HCCIIeTOBAHUN
B pamMKax yd4eOHOro OJKCIEpUMEHTa, MpakTHKymMa M  ydeOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATENBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEITBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BAHNUS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW WM HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWW AaHAJIMW3a YCJIOBUS BHIOMpATh
¢u3ndecKkue MOJENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSTH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpUH
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHMM MMEIOLUXCS JaHHBIX, aHAJIU3UPOBATh
pe3ysbTaThl U KOPPEKTUPOBATh METO/ABI PELICHUS C YUYETOM IOJyYEHHBIX
pe3yJIbTaToB;

pelaTth KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NPUMEHEHUs 3HaHUM U3
pa3HBIX pa3lenoB Kypca (GU3MKH, a TAaKKE MHTETpallui 3HaHUN U3 IPYrUX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (U3NYECKHE SBJICHNUS,

UCTOJb30BaTh TEOPETUUYECKUE 3HAHUS JJIs1 OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (DM3MUYECKUMHU TNPOIECCaMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAKXKE Pa3yMHOM HCIOJIB30BAaHUU JOCTH)KCHUN



HAYKA W TEXHOJOTMUA Ui JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o011ecTBa;

MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popMalmeil (Hu3nIecKkoro
COJIEp>KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HHGOPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM MCHOJb30BaTh COBPEMEHHBbIC HH(OPMAIIMOHHbBIC
TEXHOJIOTUU ISl TIOMCKa, TNepepabOTKM M MpeabsBICHUS Yy4eOHOUW U
HAY4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAILIUU
uHopManuK, TOIYUYEHHOW U3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemylo  WHGOpMalMIO ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEKOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHbIE u MO3HaBaTEJILHBIE YMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoliecce
BBITIOJIHEHUS POCKTHHIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIE C KCIOJHEHHEM pa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PaOOTyY TPYIIIBI, PAIMOHAIBLHO PACIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsX, aJICKBAaTHO OIEHUBATh BKJAJ KaXKJIOTO W3
YYaCTHUKOB IPYMIIbI B PEIICHUE PacCMaTPUBAEMOM IPOOIEMBI;

IPOSIBJISATh MOTUBAITUIO K OyayIie mpodecCHOHAIIBHOW eITeIbHOCTU T10
CIIEUATIBHOCTAM (U3UKO-TEXHUUYECKOTO TTPOQUIIS.
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Hroro no pazaeny 16
bu6mmoreka [JOK
Pesepetioe Bpens 10 https://m.edso0.ru/7f41c97c
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 170 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznen 1. QJIEKTPOJUHAMHUKA
bubmmoreka [IOK
11 Maririoe nozie 14 https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
12 IICKTPOMArHHTHAS HHAYKIHS 13 1 https://m.edso00.ru/7f41c97c
Hroro no pazgeny 27
Paznen 2. KOJIEBAHHUS U BOJIHbBI
bu6mmoreka [IOK
21 Mexasuieckne koebatis 10 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 https://m.edsoo.ru/7fA1c97¢
53 MexaHW4eCcKUe U JIEKTPOMArHUTHBIC 10 1 0 bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
24 Onritia 25 1 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 60

Pa3nea 3. OCHOBBI CHIEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosrl CTO

5

1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paszgea 4. KBAHTOBASI ®PU3UKA

4.1 KoprnyckynapHO-BOIHOBOH AyaIH3M 15 bubmorexa [JOK
) PILyCKYJAp oy https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.2 Pusnka atoma S https://m.edsoo.ru/7f41c97c
43 ®du3rKa aTOMHOTO /Ipa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' YaCTHIL https://m.edso00.ru/7f41c97c
Wroro mo pazneny 25

Paznea 5. OJIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHN

bu6moreka [IOK
5.1 DNIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 12 https://m.edso0.ru/7f41c97c
Hroro no pazgeny 12
Paznen 6. ®USHUECKHAMN MPAKTUKYM
6.1 Du3NIeCKUi TPAKTUKYM 16 16
Hroro no pazaeny 16
Pa3nea 7. OBOBIIAIOHIEE IOBTOPEHHUE
Cucremarusanusa 1 0000IIeHne
71 MIPEIMETHOTO COJICPKAHUS U OMbITa 15 bubnnoreka [JOK
' NESATENBHOCTH, PUOOPETEHHOTO TIPU https://m.edsoo.ru/7f41c97c
n3ydenuu kypca ¢usuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI pecypest
1 ®usznka — pyHIaMEeHTalIbHas HayKa O 1
pHUpoie
9 HayuHblii MeTO MO3HAHUS U METOBI 1
WCCIICIOBAHUS (PU3NUICCKUX SBIICHUH
DKCIEPUMEHT U TEOPHS B MPOILIECCE
3 Mo3HaHus npupoabl. Habmonenne u 1
IKCIIEPUMEHT B (hH3HKE
4 Crioco6b1 n3mMepeHus: GU3NIECKUX BETMUNH 1
AGCONIOTHAs U OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
BEJTUYHH
MonenupoBanue B ¢pusuke. Ponb u mecto
5 ¢u3uku B GOPMUPOBAHUU COBPEMEHHOM 1
HAy4YHOU KapTHUHBI MUPA, B IPAKTUYECKON
NEeSITEeNbHOCTH JIIOCH
Mexannueckoe nBuxkeHue. Cucrema
7 orcyeTa. OTHOCUTETHFHOCTh MEXaHUYECKOTO 1
neuxkenus. [Ipsmas u oOpaTHas 3agauu
MEXaHHUKHU
8 Panuyc-BekTop MaTrepranbHOM TOUYKH, €TO 1

MMPOCKIMU HA OCHU KOOPAUHAT. TpaeKTopI/m.




[Tepemenienue. Cxopocts. Mx nmpoekiuu Ha
OCH KOOpJIUHAT

PaBHOMEpPHOE IPAMONIMHEWNHOE IBHKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO ABUKEHUS

10

CrnosxeHue nepeMenieHnii 1 CKOpOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBm:xeHne. MrHoBeHHast
CKOpocCTh. Yckopenue. [Ipsmonnneiinoe
JABUXKXCHUE C TOCTOSHHBIM YCKOPCHUEM

12

I'padmyeckoe onucanue NpsSIMOINHENRHOTO
JIBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHOe TajieHue. Y CKOpeHHne
cBOOOIHOTO MageHusI. 3aBUCUMOCTE
KOOPJMHAT, CKOPOCTH, YCKOPECHHUS OT
BPEMEHH M UX rpaduKu

14

JIBukeHue Tena, OpoIIeHHOTro MO YTJIOM K
TOPU3OHTY

15

KpuBonuneitnoe nBmxenue. [[BrxeHue mno
OKPY’KHOCTH. YTJIOBas U JUHEHHAs
ckopoctb. [lepuoxa u yacroTa.
LleHTpOoCTpEeMHUTEIIBHOE U TTOJTHOE
YCKOpEHHE

16

KonTponbHas paboTa o Teme
"Kuuemartuka"

17

IIepsblif 3axkoH Hprorona. Mnepuuanbubie
cucremsl orcuéra. [IpuHuumn
OTHOCHUTEIIBLHOCTH [ 'amuies.




HewnnepuunanpHbie cUCTEMBI OTCYETA

Cuna. PaBHonelicTBytomas cuia. Bropoit

18 3akoH HerotoHna. Macca

19 B3aumopeiicteue Ten. Tpetnil 3akoH
Herorona

20 [Ipunnun cyneprno3uruu cui. Pemenne
3a/1ay Ha IpUMEHEeHne 3aKk0HOB HproToHa
3aKOH BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh TPABUTALIMOHHON U
MHEPTHOMN MacChl

29 Cuna TSHKeCTH U yCKOPEHHE CBOOOHOTO
TaJIeHUS
JIBukeHne HeOeCHBIX Te U UX

23 HMCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOpOCTh. 3akoHbl Kertepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tema
Cuna tpenus. [Ipupoaa u BUsbl cui

25 TpeHus. [IBHKEHUE B KHUIKOCTH M Tase C
y4ETOM CHUJIIBI COMPOTHUBIICHUS CPEJIBI

26 Hasnenue. ['mapocraruueckoe JTaBiIeHHE.
Cuina Apxumena
AGCOIIOTHO TBEPAOE TEIO.

27 [TocTynarenbHOe 1 BpaniaTenbHOE
JBUKEHHUE TBEPJOrO Tesa

)8 MOMEHT CuJIbl OTHOCUTEIIBHO OCH
BpaieHus. [1nedo cumbl

29 CrnoxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecTu Tena. Y cinoBus




paBHOBECHS TBEPIOTO Tea. Buabl
paBHOBECHS

30

Pemenue 3amau

31

KonrpomnsHast padora o teme "/[uHamuka.
Craruka TBepaoro tena'

32

NMnynec MaTepuanbHOW TOUYKHU, CUCTEMBI
MaTepuaibHbIX To4ek. LlenTp macc
CUCTEMBI MaTEPUAJIBHBIX TOYEK. TeopeMa o
JBUKEHHUH LIEHTPA Macc

33

NmMnynbe cuibl 1 M3MEHEHUE UMITYJIbCa
Tesa. 3aKOH COXPaHECHHsI UMITYJIbCA.
PeaxkTnBHOE IBIDKEHIE

34

MoOMEHT uMIybca MaTEPUAIbHON TOUKH.
[IpencraBienue o COXpaHEHUH MOMEHTA
HMITyJIbCa B LEHTPAIbHBIX MOJSIX

35

Pemrenue 3agau

36

PaGora cuibl Ha MajIOM U HA KOHEYHOM
nepemeneHuu. I'padguueckoe
npejcTaBieHue paboTsl CUilbl. MOIIHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOU SHEPTUu
MaTepHUaTbHOU TOUKU

38

IloTeHnmanbpHbIE U HENOTEHIIMAIBHEIE
cunbl. IloTeHnnanpHas SHEPrus. BTOpaH
KOCMHUYCCKasA CKOPOCTh

39

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs3b
paGOTLI HCIIOTCHIMAJIbHBIX CUJI C




M3MEHEHUEM MEXaHUYECKON DHEPTrUun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUn

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

40 YpaBHenue bepHyum U1 uacanbHON
KHUJKOCTH

41 KonTponbHas pabota o Teme "3aKoHbI
COXPaHEHHUs B MeXaHHKe"
Pa3BuTure npenacraBieHuii 0 Ipupoie

42 Ter1oThl. OcHOBHBIE nosiokeHust MKT.
Hudodysus. bpoyHoBCcKkoe ABUKEHNE
CrpoeHnue ra3000pa3HbIX, )KUJIKUX U

43 TBEPJBIX TeJ. XapaKTep IBWKCHUS U
B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA
Macca u pazMepsl MOJIEKYJT (aTOMOB).

44 KommuectBo Bemecrsa. [locrosauas
ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE.
IlIxama Ienbcus

46 Pewtenue 3amay

47 Wneanpuslii ras. ['a3oBble 3aKOHBI

48 VYpaBuenue MenneneeBa-Knamneiipona.
Pemenue 3anau

49 AbGcomoTHas TeMnepaTypa. 3aKoH
JanbToHa

50 N3omnponeccel B UACAIBHOM ra3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npescraBieHne




M30IPOIIECCOB: U30TEPMa, U30X0Da,
n3obapa

52

OcHoBHoe ypaBHeHue MKT

53

Pemenue 3amau

54

CBs13b a0CONIOTHOH TeMIepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEHEN
KMHETUYECKOUW HEprueH MoCTynaTeaIbHOro
TEIUIOBOT'O JIBM)KEHUS €€ 4acTHUI]

55

O000111eH1E U CUCTEMATHU3ALUS 3HAHUH 110
teMme "OcaoBel MKT"

56

Kontponbnas padota o teme "OCHOBBI
MKT"

57

TepMoauHamMuyeckas cucrema. 3alanue
BHEIIHUX ycioBul s Tl cuctemsl.
Brenraue u BHyTpeHHUE TTapaMeTPBHI.
[Tapametpsl T/l cucTeMbl Kak cpeaHue
3HAYE€HUs BEJIMYKMH, ONKCHIBAIOIINX €€ Ha
MHKPOCKOITHYECKOM YPOBHE

58

HyneBoe Hauano TepMOIuHAMUKH.
CamonpousBosibHas penakcauus T[]
CUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

59

Moenp ueaapHOro rasa B
TEPMOJUHAMUKE. Y CIOBUS TPUMEHUMOCTH
3TON MOJEN

60

Ypasaenune MenpeneeBa-Knanelipona u
BBIpaXKEHUE JJI1 BHYTPEHHEN DHEPrUU

61

BripaxkeHue 17151 BHyTpEeHHEH sHepruu
OJIHOATOMHOT0 MJICAJIBHOI'O Ta3a.




KBa3ucraTHuecKkue U HeCTaTUICCKUE
MIPOLIECChI

62

DOnemeHTapHas paboTa B TEpMOIMHAMHUKE.
Brruncnenue paboTsI Mo rpaduky mporecca
Ha pV-auarpamme

63

Tennonepenada kak croco0 U3MEHEHUs
BHyTpeHHel sHeprun TJ] cucremsl 6e3
COBEpUICHUS padOTHhI

64

KonBekuusi, TEMIOMNPOBOIHOCTD,
W3JTy4YCHHE

65

KommuectBo TemmoTtsl. TemioéMKOCTE Tea.
VYenpHast 1 MOJISIpHAs TEIUIOEMKOCTH
BEIIECTBA. Y IeJIbHAs TEIJIOTa CrOPaHUS
TOILIIUBA

66

Pacuér konmuecTBa TEIJIOTHI IPH
Teruionepeaayue

67

[TonsaTue 06 annabaTHOM TIpoIIEcCe.
[TepBrIil 3aKOH TEPMOAMHAMUKHU

68

KonuuecTBo TemnoTsl u paboTa Kak Mepbl
M3MeHeHus BHyTpeHHel sHepruun T /1
CUCTEMBI

69

BTtopoii 3akoH TepMOIMHAMKKH IS
PaBHOBECHBIX M HEPAaBHOBECHBIX
nporeccoB. HeoOpaTuMoCTh MPUPOAHBIX
MPOLIECCOB

70

HpI/IHLII/IHLI HeﬁCTBHH TCIIJIOBBIX MAlIIWH.
KIIJT

71

Maxkcumanbaoe 3Hauenue KITJ. Iuxn




Kapuo

72

Pemenue 3amau

73

DKOIOTUYECKHE aCIIEKTHI UCITOJIb30BaHUS
TEIUIOBBIX JBHUTaTeleil. TemmoBoe
3arpsI3HEHUE OKPYKAIOLIEH CpeIbl

74

Pemenne 3amau

75

O0001IeHEe U CUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmonnnamuka. TernoBbie
MaIIUHBL"

76

KonTponbHas pabota o teme
"TepmoanHamuka. TernnoBele MallinHb!"

77

[TapooGpa3oBaHue U KOHICHCAIIHS.
Hcnapenue u kurnenue. Y aenbHas TEIIOTa
mapooOpa3oBaHus

78

Hacermennsie u HCHACBIIICHHBIC IapbI.
KadgecTBeHHas 3aBUCHMOCTh INIOTHOCTH U
JAaBJICHUA HACBIICHHOT'O I1apa OT
TEMIIEPATYPHI, UX HE3ABUCUMOCTD OT
00BEMa HACBIIICHHOI'O I1apa. 3aBUCUMOCTD
TEMIICPATYPhI KUIICHUA OT JaBJICHU B
KUIKOCTH

79

BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHUTEIbHAS BIAKHOCTD

80

Pemenue 3amau

81

TBépnoe teno. Kpucramnmueckue u
amopQHbIe Tena. AHM30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

IInaBnenue u KpucCTaJllIn3anus. VY nenpHas




Tertora riasienus. CyOnumanus

83

Hedopmaruu TBEpIOTO Tena. Pactsxenue
u cxartue. Casur. Moy FOnra. Tlpenen
ynpyrux aehopmarmii

84

TermoBoe pacmmpeHue KUIKOCTEN U
TBépI[I)IX TCII. AHFapMOHI/ISM TCIIJIOBBIX
Kosie0aHUM YacTull BEllecTBa

85

[IpeoGpa3zoBanue sHEpruu B Ha3oBbIX
nepexoaax

86

VYpaBHeHUe TEIIOBOro OanaHca

87

Pemenue 3agau

88

[ToBepxHOocTHOE HaTshKeHHe. KanuspHbie
aBJeHUs. J{aBieHue Mo MCKpUBJICHHON
MMOBEPXHOCTHIO KHUAKOCTH. Dopmyra
Jlannaca

89

O0001IeHEe U cUCTEMATU3ALMS 3HAHUI 110
TeMme "ArperatHble COCTOSIHUS BEIIECTBA.
®dazoBbIe Iepexo bl

90

KoHntposbHas paboTa o Teme "ArperaTHbie
cocTosiHUS BemiecTBa. Pa3oBbie Mepexoabl”

91

DJIeKTpU3alus TeJl U €€ MPOsSBICHUS.
DnekTpudeckuil 3apsa. /IBa Buaa
ANEKTPUUECKUX 3apsaoB. [IpoBogHMKH,
JURIIEKTPUKHU U MTOITYIIPOBOIHUKHI

92

OneMEHTAapHBIN MEKTPUIECKUI 3apsil.
3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia

93

Bzaumopeicteue 3apsnoB. Toueunsie
3apsasl. 3akoH Kysnona




94

Pemenue 3amau

95

Dnekrpuyeckoe noisie. Ero neiictBue Ha
AMEKTPUICCKHUE 3APSIJIbI

96

Hanpsxk€HHOCTD 3JIEKTPUYECKOTO OIS,
[TpoOuebIit 3apsan. JInauM HANPSHKEHHOCTH
anekTpudeckoro noss. OqHOpOIHOE
JNEKTPUYECKOE T10JIE

97

[ToTeH1ManbHOCTh JIEKTPOCTATHIECKOTO
nond. Pa3HOCTh MMOTEHIINAJIOB U
HaIpsDKEHUE

98

[TorenmmansHast 3HEPTUs 3apsaa B
3NeKTpocTaTnyecKkoM moste. [loreHnnan
3JIEKTPOCTATUYECKOTO I10JIS

99

CBs13b HaNPSLKEHHOCTHU TOJISL M PA3HOCTH
MOTEHIIMAJIOB JUISl 3JIEKTPOCTATHYECKOT O
oJIs

100

[IpuHIHIT CynepHo3UIUU IICKTPUUSCKUX
noJjien

101

Pemrenue 3agau

102

[Tone Toueunoro 3apsina. [lone paBHOMEpHO
3apsKEHHOU cepbl

103

ITosie paBHOMEPHO 3apsHKEHHOTO 10 00BEMY
mrapa. [Tosie paBHOMEPHO 3apsKEHHOM
OECKOHEYHOH IIIIOCKOCTH

104

HpOBO,[[HI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.
YcnoBue PaBHOBCCHA 3apsa10B

105

I[I/IBJ'ICKTpI/IKI/I " IOJIYOPOBOAHHUKHU B
QJICKTPOCTATHUYCCKOM I10JIC




Kongencarop. DnekTpoéMKOCTh

106 KOHJICHCATOpa. DICKTPOEMKOCTH IIOCKOTO
KOHJIEHCATOpa

107 [TapannenbHoe coeMHEHNE KOHAEHCATOPOB

108 IlocnemoBaTeabHOE COCIUHCHNE
KOHJICHCATOPOB

109 DHeprus 3apsKEHHOr0 KOHAEHcaTopa

110 Pemenne 3amau

111 JIBMKEHHE 3apsyKEHHOM 4acTHUIBI B
OJTHOPOJTHOM 3JICKTPHYECKOM TI0JIe

112 Pemrenue 3amay

113 O0001IeHNE U CUCTEMATU3ALNS 3HAHUHN 110
Teme "DnekTpuueckoe nose"

114 KontponbHas padoTa o teme
"Dnexkrpuueckoe nose"
Cuna Toka. [TocTossHHBIN TOK. Y CIIOBHS

115 CYIIIECTBOBAHUS MTOCTOSTHHOTO
ANEKTPUYECKOTO TOKA

116 Ucrounuku toka. Hanpsbxenue u 3/1C

117 3akon Oma i yyacTKa LEIu.
DIIEKTPUYECKOE COTIPOTUBIICHUE
3aBUCHUMOCTB COMIPOTUBIIEHUS] OJJTHOPOIHOTO

118 MIPOBOJIHUKA OT €r0 JJUHBI U ILIOMIAIN
MOTIEPEYHOT0 CEUCHHUS

119 VY aenpHOE COMPOTHBIICHHUE BEIIECTBA.
Pemenue 3amau

120 [TocnenoBarenpHOE, TapauIeabHOE,

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB




Pacuér pa3BeTBIEHHBIX MIEKTPUUECKUX

121 ueneii. [IpaBuna Kupxroga L

122 Pemenne 3amau 1

123 Pabora anekTpudeckoro Toka. 3akoH 1
Hxoyns —Jlenna

124 Pemrenue 3amau 1
MOUIHOCTD JEKTPUIECKOTO TOKA.

125 TemnoBast MOIITHOCTE, BRIACIICMAs Ha 1
pesucrope

126 Pemienne 3amau 1

127 O/1C u BHyTpeHHEE CONPOTUBIICHHE 1
HCTOYHHKA TOKA

128 3akon OMa Jy1si TIOJTHOM (3aMKHYTO# ) 1
AIEKTPUYECKOHN LETTH

129 Pemtenue 3amay 1

130 MOIIHOCTh UCTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanmne 1

132 KoHneHncaTop B 11€nu MOCTOSSHHOTO TOKa 1

133 Pewtenue 3amay 1

134 Permrenue 3amau mo reme "IlocTOSIHHBIN 1
3JIEKTPUYECKUN TOK"

135 Pemenne 3amag o teme "IlocTosTHHBIN 1
ANEKTPUYECKUH TOK"

136 Pemenne 3amag mo Teme "IlocTosTHHBIN 1
ANEKTPUYECKUH TOK"

137 O0o01IeHne U CHCTEMAaTH3alUs 3HAHU 110 1

teme "[1oCTOSHHBIN 27eKTpUUECKUI TOK"




138

KonrponsHas pabora o teme
"IlocTOSIHHBIN 37eKTpUYECKUM TOK"

139

DNeKTpuYecKasi IPOBOJUMOCTD Pa3IMYHbBIX
BEIIECTB. DJIIEKTPHUECKUI TOK B METaJLIaX.
CBepXxnpoBOIUMOCTb

140

DNeKTpUUYECKUil TOK B pacTBOPax U
pacmiaBax 31eKTpoiauToB. 3akoHbl Dapanes
JUTSL DJIEKTPOJIA3A

141

DJIEKTpUYECKHI TOK B razax. [lnazma

142

DIIEKTPUYECKNUN TOK B BaKyyMe.
Bakyymubie prbopbl

143

DIEKTPUYECKUN TOK B MOJYIPOBOJHUKAX

144

[ToynpoBoAHUKOBBIE TPUOOPHI

145

DU3NYECKUH TPAKTUKYM MO0 TEME
"M3mepeHue CUiibl TOKa U HAPSKEHUS B
L[ENU TOCTOSTHHOT'O TOKA MPY OMOIIH
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
npuOopoB" win "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueii o ¢pusuke. [Ipumepsr
u3MepeHus: (U3NYECKUX BETUYHH MIPU
MTOMOIIY KOMITBIOTEPHBIX JAaTYUKOB"

146

Ou3nyecKuil MPakTUKyM O TeME
"N3yueHrne HepaBHOMEPHOTO ABUKEHUS C
LETIBIO ONPEAENICHNUS] MTHOBEHHOU
ckopoctu"

147

Pu3NUEeCKUN IIPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Ipu
MIPSIMOJIMHENTHOM PaBHOYCKOPEHHOM




NBMOKEHUH 110 HAKJIOHHOM IVIOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpEMEHHU MPU PABHOYCKOPEHHOM
IBIOKeHUN"

148

PuU3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue yCcKopeHusi CBOOOTHOTO
nangeHus" win "M3yuenue nBuKeHU Tena,
OpOILIEHHOT 0 TOPU30HTAIBHO"

149

®u3N4eCKU IPAKTUKYM I10 TEME
"N3y4yeHune NBMKEHUS Tella 0 OKPYKHOCTH
C ITOCTOSIHHOM MO MOJTYJIFO CKOPOCTBIO" MIJIH
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallieHus: KOHUYECKOr0 MassTHUKA OT €ro
napameTpoB"

150

DU3NYECKUH TPAKTUKYM MO0 TEME
"M3MmepeHune paBHOICUCTBYIOIICH CUIIBI
MIPH IBIKEHUU OpyCKa M0 HAKIOHHOM
mwiockoctr" uin "[IpoBepka runoTessbl o
HE3aBHCHUMOCTHU BPEMEHHU JBMKEHUS OpycKa
110 HAKJIOHHOM TJIOCKOCTH Ha 3aJIaHHOE
paccTosiHue OT €ro Macchl"

151

Ou3nyecKuil MPakTUKyM IO TeME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIOPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3sie, oT ux aedopmarun”
nnu "M3ydeHne IBUKEHHs CUCTEMBI Te,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
JIErKui 6J10K"

152

Du3NYEeCKUN IPAKTUKYM I10 TEME




"N3mepenne kodpUIHEeHTa TPEHHS 10
BEJIMYMHE YIII0BOr0 KOAPPUIIMEHTA
3asucumoctu Frp(N)" nnu "MccnenoBanue
JBYDKEHUS OpyCKa 0 HAKIIOHHOM
TUTOCKOCTH C MTEPEMEHHBIM KO3 UIIHEHTOM
Tpenus" wnu "M3yuenue nBUKEHUS rpysa
Ha Bajy ¢ TpeHuem"

153

@uU3NYECKU IPAKTUKYM I10 TEME
"HccnenoBanue ycioBU paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh BpameHus"
nmy "KoHCTpynpoBaHuEe KPOHIITEHHOB 1
pacu€r cwi ynpyroctu" nnu "M3ydenue
YCTOWYUBOCTH TBEPAOTO TEJIA, UMEIOILETO
JI01aas Onops"

154

DU3NYECKUH TPAKTUKYM MO TEME
"MU3mepeHue nmimyJlibca Tena mno
TOpMO3HOMY nyTH" Uiu "M3mepeHue cuiibl
TATH, CKOPOCTU MOJIENIU JIEKTPOMOOIIIA U
MOIIHOCTH cHiibl TATK" niun "CpaBHEHUE
M3MEHEHHUS UMITyJIbca Tella C UMITYJIHCOM
cunel" win "HUccrnenoBanue coxpaHeHus
HMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUM"
unu "M3MepeHre KHHETUYECKOM SHEeprun
TENa 110 TOPMO3HOMY ITyTH"

155

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"N3y4yeHne H30TepMUUECKOT0 IIpoLecca
(peKOMEHJ0BaHO HUCIOJIb30BAHUE
uudpoBoii 1aboparopun)" win "M3ydenue
n30X0pHOro npouecca” ninm "M3ydenne




n3obapHoro nporecca” mwiu "[IpoBepka
ypaBHEHUS COCTOSTHUS"

156

PuU3NYECKUH IPAKTUKYM I10 TEME
"N3mepenue yaenbHON TemIoEMKOCTH" Ul
"UccnenoBanue mpoiecca OCThIBaHUS
BemecTBa" unn "Mccnenoanue
aguabatHoro nporecca” uiu "M3ydenue
B3aMMOCBSI3U SHEPTHH MEXMOJIEKYJISIPHOTO
B3aMMO/ICHCTBYS U TEMITEPATYPBI KATICHHSI
Jkuakocren"

157

Pu3NYEeCKU IPAKTUKYM I10 TEME
"N3yueHne 3akOHOMEPHOCTEN UCITapEHUS
sunkocter" wim "M3mepenue yaenbHoi
TEIUIOTHI TU1aBiieHus Jbaa" uin "M3ydyenue
CBOICTB HACBHIIIEHHBIX MApPOB'" WU
"U3mepenune abCOTIOTHON BIAXXHOCTH
BO3/1yXa M OLIEHKa MaccChl [1apoB B
nomenieHun". Mismepenue korddunmreHta
ITOBEPXHOCTHOI'O HATSKEHHUS

158

dusnueckuil NpakTUKyM IO TEMe
"HaGnroneHnue npeBpalieHus SHepruu
3apsHDKEHHOT0 KOH/IEHCATOpa B SHEPIUI0
n3iny4yeHus ceeroguona’ win "Mzyyenue
IIPOTEKAaHUs TOKA B LIEMH, COAEPKALEN
KoHzAeHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHLMAIOB (HAIPSHKEHUS) TIPH
MIOCJIEZI0BATEILHOM COEIMHEHUHN
KOHJIEHCAaTOpOB"

159

Du3N4EeCKUN IPAKTUKYM I10 TEME




"WccnenoBaHue CMEIIAHHOTO COCAUHCHUS
pesuctopoB" wiu "M3aMepenue yaeabpHOro
COIIPOTHUBIICHUS IPOBOJAHUKOB" WK
"WccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPsDKEHUS JTs1 JIaMITbl HaKaJIiBaHUs "

160

@uU3NYEeCKU IPAKTUKYM I10 TEME
"HaGnronenue anexktponusa’ win
"N3mepenue 3apsiia OTHOBAJIEHTHOrO MoHA"
niu "HccrnenoBanue 3aBUCUMOCTH
COTIPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temneparypbl” uian "CHATHE BOJIBT-
aMIIEpHOM XapaKTepUCTUKH auoaa"

161

Peseprubrit ypok. O6001meHue 1
cUCTeMaTH3alus 3HaHUH 110 TeMe
"Kunematuka"

162

PesepBubIit ypok. O6001meHIE U
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"Jlmnamuka"

163

PesepBubIit ypok. O6001meHHE 1
cucTeMarusanus 3HaHui mo teme "CraTruka
TBEpAOro Tena"

164

PesepBuslit ypok. O6o01ieHue u
cucTeMaTu3alis 3HaHui 1o TeMe "3aK0HEbI
COXpaHEHUs B MEXaHUKe"

165

PesepBHsiit ypok. O6o01ieHne u
cucreMatu3anys 3HaHui 1o TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHYECKOM Teopun”

166

PesepBHrlit ypok. O6o01IeHne u
crcTeMaTH3allKs 3HAaHUI [0 TeME




"Tepmoaunamuka. TeraoBsie MalliuHbI"

167

PesepBHeIit ypok. O600IICHHE 1
cHCTEeMaTH3alKs 3HAaHUH 110 TEMe
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®dazoBble Iepexoan"

168

PesepBubiit ypok. O6001eHIE U
cucremMatu3anus 3HAaHUH 110 TEME
"DnexTpudeckoe moie"

169

PeseprubIit ypok. O6001meHue u
cUCTEeMaTH3alusl 3HAaHUH 110 TeMe
"[ToCTOSTHHBIN HIIEKTPUYECKHUM TOK"

170

Peseprubrit ypok. O6001meHue u
cucTeMarus3anys 3Haguii mo reMe "Toku B
pa3IM4HBIX cpenax”

OBIIEE KOJIJMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobuvie | Hpaxrieckie H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
B3aumMopeiicTBre MOCTOSTHHBIX MarHUTOB U
1 MIPOBOIHUKOB C TOKOM. MaruHuTHoe moJie. 1
I'mnore3a Ammepa
Bexrop marautHOM mHAYKIuU. [TpruHImMn
2 CyNepHo3HIMA MATHUTHBIX TTosiel. JInnnun 1
MarHUTHON WHTyKITUU
3 MaruuTtHoe 1noJjie MpoBOJHUKA C TOKOM. 1
OnbIT Opcrena
Cuna AMmnepa, e€ HanpaBJIE€HUE U MOYJIb 1
5 Pemtenue 3amay
6 [Ipumenenue 3akoHa Ammepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuna Jlopenua, e€ HampaBiIeHUE U MOTYJIb.
7 JIBI>KEeHHE 3apsHKCHHON YaCTHIIhI B 1
OJTHOPOJIHOM MarHUTHOM I10JIe
8 Pemtenue 3amay
9 Pa6ota cuisl Jlopenna
10 Pemenue 3amau
1 MarsuTHoOe 1oJie B BEILIECTBE. 1
deppoMarHeTHKy, Mapa- U JuaMarHeTHKU
12 OcHoBHBIE CBOICTBA (PepPOMArHETUKOB. 1

[Tpumenenue hpeppoMarHeTHKOB




13

Pemrenue 3agau mo reme "MarautHoe mose"

14 Pemenne 3agau mo reme "MarautHoe noiie"

15 SIBneHune AMeKTPOMAarHUTHON MHAYKITUH.
[ToTok BeKTOpa MarHUTHOM WHYKIIHH

16 OC unayKImuu

17 3aKOH AJIEKTPOMArHUTHON WHIYKITUU
®dapanes

18 Buxpesoe anexrpuueckoe none. Toku dyko

19 OJIC MHIYKIMU B IBUOKYIIUXCS
MIPOBOTHUKAX

20 Pemrenue 3amay

21 [IpaBuso Jlenma

99 NunyktuBHOCTH. KaTylika MHIYKTUBHOCTH
B IIENH ITOCTOSTHHOI'O TOKa

23 SBnenne camounaykuu. IJ1C
CaMOUHIYKITUU

24 DHeprus MarHUTHOTO TIOJI KATYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

25 Pewtenue 3amay

26 O00011IeHE U CUCTEMAaTH3aIMs 3HAHUH 110
Teme "DIeKTpoauHaMuKa"

97 KonTponbHas paboTa o Teme
"OnexrpoauHamuka'

08 Konebarenpnag cucrema. CBOOOIHBIE
konebaHus. ['apMoHUUYecKue KoneOaHus

29 KunemaTtnueckoe 1 JHHAMHYECKOS

OIUCAHME KOJIeOATEIbHBIX JIBIKEHUH




DHepreTuyeckoe onucanue. BeiBoj
IUHAMHUYCCKOT'O OITMCAaHUA FapMOHI/IquKHX

30 KOJICOaHUH U3 UX DHEPTEeTHUECKOTO U
KHHEMAaTUYECKOTO OMUCAHUS

31 Awmmuntyna u ¢aza KonedaHuit
[lepuon u yactora kosnebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIEOAaHUH

32 MareMaTudeckoro masitHuka. [lepuos
CBOOOHBIX KOJIEOaHUN MTPYKUHHOTO
MasTHUKA

33 3aryxaromue koneOaHus. BeIHyX/1eHHbIE
koseOaHus. Pezonanc

34 ABTOKOIIE0aHUS

35 Pemtenue 3amay

36 VYpok-koHpepeHnius "MexaHndeckue
Kojie0aHusl B My3bIKQJIbHBIX HHCTPYMEHTax"

37 O0001IeHNEe U cUCTEMATU3ALMS 3HAHUI 110
teme "Mexanuueckue kKoyuebanus"

38 DNeKTPOMarHUTHBIE KOJICOaHMUS.
KonebaTenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTY AbI

39 3apsia KOHJEHCATOpa ¢ aMIUIUTYON CHITbI
TOKa B KOJIEOATETLHOM KOHTYpE

40 3aKOH COXpaHEeHUsI SHEPTUHU B UACATHHOM
KoJ1e0aTeIbHOM KOHTYpE
3aryxaroIue JMEeKTPOMArHUTHBIC

41 KosiebaHus. BeIHYXIeHHbIE

QJICKTPOMArHUTHBIC KOJIeOaHUs




[Tepemennsblii TOK. Pe3uctop u KoHaeHCATOP

42 B LI [TEPEMEHHOT0 TOKa

43 Karymika HHIyKTUBHOCTH B IIeTIH
MEPEMEHHOT0 TOKa

44 3axon OMa Juis 3IEKTPUUYECKON Lienn
MEPEMEHHOT0 TOKa
MOoImHOCTh IEPEMEHHOIO TOKA.

45 AMIUIATYJHOE U JENCTBYIOIIEE 3HAUYCHUE
CHJTBI TOKA M HAIPSDKSHUS

46 Pe3onanc B anekTpuvecKkoil memnu

47 Pemenue 3agau
WneansHbIif Tpancopmarop.

48 [Ipou3sBojicTBO, IEpenaya U NoTpedICHHE
AIEKTPUYECKON SHEPTUU
DKOJOTH4YECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anektposnepruu. Kynbrypa nucnonb3oBanus
AJIEKTPOIHEPTUHU B IMOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemtenue 3amay

59 O06o0011eHre U cUCTeMaTH3alys 3HaHUN 10
Teme "DIeKTpOMarHuTHbIE KoseOaHus"

53 MexaHn4yeckue BOJIHBI. XapaKTepUCTUKU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEPUCTUKH 3BYKa

56 Wndpassyk u yabrpasByk. LllymoBoe

3arpsA3HCHUC Oprxcanmeﬁ Cpcabl




57

Pemenue 3amau

58

BJICKTpOMaFHI/ITHI)IC BOJIHBI. I/ISJIY'-ICHI/IG
OJICKTPOMArdMTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH

60

[IIkaJia 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 2IEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBbITY

61

[TpuHIAIIB PaIUOCBS3U U TEICBUACHHUS.
Paaunosnokarus. 91eKTpOMarHuTHOE
3arpsiI3HEHUE OKPY KAIOIIEeH CpeIbl

62

Kontponbnas padota o teme "Konebanust
Y BOJIHBI"

63

Cger. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa

64

Pemenue 3a1ay Ha mpuMeHEHHE 3aKOHA
MPSIMOJIMHEIHOT'O PacpOCTpaHEHHsI CBETA

65

Ortpaxenue cBera. [Lnockoe 3epkaino.
Cdepuueckoe 3epkaio

66

[Ipenomnenue cBeta. AOCONIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTesb MPETOMIICHHSL.
[TonHOE BHYTpEHHEE OTpaKEHHE.
[IpenenbHbIN yroi HOJHOTO BHYTPEHHETO
OTpaKE€HUs

67

Pemenne 3amaq Ha MMPUMCECHCHUC 3aKOHOB
OTpaXXCHUMA U ITPECIIOMIICHUA CBCTA

68

Xonx nyuei B mpusme. Jlucnepeust cBera.
CnoxHBIN cocTaB Oenoro ceera. Llper




JInn3bl. @OKYCHOE PACCTOSHUE U

09 OIITHYECKAs CHJIA JIMH3BI

70 [TocTpoenne n300paskeHMit B TMH3AX U UX
cucTtemax. YBEJINYCHHE JIMH3bI
Pemenue 3agau Ha mocTpoeHue

71 M300pakeHUH, TOTy9aeMbIX C IIOMOIIBIO
JIUH3

72 ['ma3 xak onruueckas cucrema

73 Pemenwue 3amau. [Ipeaens MpUMEHHMOCTH
reOMETPUYECKON ONTHUKHI

74 CKOpOCTB CBETA M METO/BI €€ U3MEPEHHUS

75 Jucniepcus cBera

76 Hurepdepennus creta

77 KorepeHTtHbie UICTOYHUKH. Y CIIOBHS
HaO0JI0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay

79 [Ipumenenne natephepeHIun

80 Judpakuus cBeTa

81 JudpakuronHas pemeéTka. Y cioBue
HaOII0/ICHUS TJIAaBHBIX MAKCHUMYMOB

82 Pewtenue 3amay

83 [TonepeyHOCTH CBETOBBIX BOJH.
[Tonspuzanus cBera

84 Pemenue 3amau

85 CBeToBbIE SIBIIEHUS B IPUPOJIE

86 O06o01IeHre U cucTeMaTr3alus 3HaHUN 0

teme "OnTuka"




87 KonrtponsHas padora no teme «Onruka» 1
['paHUIBI MPUMEHUMOCTH KJIACCHICCKON

88 MEXaHUKHU. 3aKOHBI 3JIEKTPOTUHAMUKH U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [TocTynarel cnenuanbHON TEOPUU 1
OTHOCHUTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenna. YcinoBue

90 npuaMHHOCTH. OTHOCHUTEIBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeUICHUE BPEMEHH U
COKpaIleHe JUTHHBI

01 OHeprusi ¥ UMITyJIbC PEIATUBUCTCKOU 1
YaCTHULIbI

92 CBs3b MacChl C SHEPTrUE U UMITYJIHCOM 1
PETMATUBUCTCKON YaCTHUIIBI. DHEPTHS TOKOS

93 PaBHOBecHOE TETIIIOBOE U3ITyYCHHE 1

94 3akoH cMmernienust Buna 1

95 I'unore3a M. I1nanka o kBantax. ®oTOHBI 1

96 DHeprus U uMNyisc GoToHa 1

97 ®oroaddext. OnbiTel A. I'. CToneTona. 1
3akoHbl porodddexTa

08 VYpaBuenue DitHmTeitHa 115 porodaddexra. 1
"Kpachas rpanuna” gotosddexra

99 JHaBnenue cBeta. Onbitel 1. H. JleOGeneBa 1

100 BonHoBbIE CBOICTBA YacTHIL
Bounsl e bpoiins. JliimHa BoJIHBI e

101 Bpoiins u pa3mepsl 00J1aCTH JOKATU3AUN 1

z[Bmemeﬁcs{ YaCTHUIbI




102

KopnyckyisipHO-BOJIHOBOU Iyallu3M

103 Judpakmus 37eKTPOHOB Ha KPHCTALIAX
Crienurka U3MepeHnuii B MUKPOMUDPE.

104 CooTHollIeHUs HEOTIPEAECTIEHHOCTEN
Ieiizenbepra

105 Pemenue rpadguueckux 3amau

106 Pemenue pacu€éTHBIX 33129
Kontponbnas padota mo temam: "OCHOBBI

107 CTO", "KopmyckysspHO-BOJIHOBOI
nyansm"

108 OMBITHI 1O UCCIICAOBAHUIO CTPOCHUS aTOMA.
[Tnanerapnas moxaens aroma Pesepdopaa

109 [Toctynater bopa

110 Buppsl cniektpoB. CrieKTp YpOBHEH SHEPTHUU
aToMa BOAOpoJa

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYEHUE
cBeTa

112 Jlazep
Hyxnonnas monens siapa ['eiizenOepra-

113 HBanenko. 3aps 1 MacCOBOE YKCIIO sapa.
N3oTonel. PagnoakTuBHOCTH
3aKoH paJInoaKTUBHOTO pacnaaa. CBoicTBa

114 MOHU3UPYIOLIEro u3iny4yeHus. BiusHaue
PaMOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
Jo3umerpus
DHeprus CBS3U HYKJIOHOB B sifipe. SnepHbie

115 cuiibl. JleexT Maccel sapa. SnepHbie

peakuuu. SnepHbie peakTopsl. [IpoGnemMsr




YIPaBIIsEMOr0 TEPMOSIIEPHOIO CUHTESA.
DKOJIOrM4eCKHe acleKThl pa3BUTHS sIIEPHON
SHEPreTHUKU

116

MeTtobl perucTpanyu U UCCIIeJOBAHUS
3JIEMEHTApHbIX YacTUll. OyH1aMeHTaJIbHbIE
B3aMMOJECHCTBUS. baproHbl, ME30HBI U
nentoHsl. [Ipeacrasnenue o CtanaapTHON
Mozenu. KBapk-riatooHHas MOJens afpoOHOB

117

®wusuka 3a npenenamMmu CTaHIapTHOU
Mojienu. TéMHas MaTepusi U TEMHas
sHeprus. EnuHcTBO pru3mueckoit KapTHHBI
MHpa

118

DTanbl pa3BUTHS ACTPOHOMUHU. 3HAYEHUE
aCTPOHOMHHU

119

[IpuMeHMOCTh 3aKOHOB (DU3UKHU IS
00BSCHEHHS TTPUPOIBI KOCMHUECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHIX
HUCCIIEIOBAHNU

120

COBpeMeHHHC OIITHYCCKHE TCIICCKOIIbI,
PaaUuOTCIICCKOIIbI, BHeaTMOC(bepHaH
ACTpOHOMUA

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/bI, INTAHETHI, UX BUINMOE IBH)KECHHUE

122

Conueunas cucrema. Conuie. Congeunas
akTUBHOCTb. McTounuk sueprun ConHia u
3BE3N

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKHU.
Jnarpamma "crekTpaabHbIA KJIAcC —




CBETUMOCTB"

124

3BC3I[I)I TJIaBHOM IIOCIICA0BATCIIbHOCTH

125

Buytpennee ctpoenue 38é31. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBositonny CosHIa U 3B€37. DTarlbl )KU3HU
3BE3 ]

126

Muneunsbiii [Iyte — Hama ["anaktrka. Tumsl
rajakThk. YEpHbIE ABIPBI B IApaxX rajlaKTUK

127

Bcenennas. Pacmiupenne Beenennoii. 3akoH
Xab06ma. Teopus bombiioro B3peiBa.
PenukroBoe n3nyueHue

128

MacmrabHast cTpykTypa Beenennoit.
MeraranakTuka

129

Hepewénnpie npoOieMbl acTpOHOMUU

130

DU3NYECKUH TPAKTUKYM MO TEME
"UccneqoBaHue MarHUTHOI'O I1OJIS
MOCTOSIHHBIX MarHUTOB'" MJIN
"UccneqoBaHue CBOMCTB
tdheppomarnerukoB" unu "HMccnenoBanue
JEMCTBHS MOCTOSIHHOI'O MarHuTa Ha paMKy C
TOKOM"

131

Ou3nyecKuil MPakTUKyM IO TeME
"N3mepenue cuiibl Amnepa” ninu "H3ydenne
3aBUCHMOCTH CHJIbI AMIIepa OT CUJIbI TOKA"
nnu "OnpeneneHne MarHUTHOM UHTyKIUH
Ha OCHOBE U3MEpeHMsI cuibl Amnepa”

132

Du3N4EeCKUN IPAKTUKYM I10 TEME
"HccneqoBaHue ABJIEHUS




3JIEKTPOMArHUTHOW MHIYKIUU'" WK
"Onpenenenne HHIYKIMY BUXPEBOTO
MAarduTHOTO I10JIst"

133

@u3N4EeCKU IPAKTUKYM I10 TEME
"UccnenoBanue sSBICHUS CAMOUHTYKIIUH"
nin "COopka MOJETH 3JIEKTPOMAarHUTHOTO
reneparopa"

134

@u3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue neproia CBOOOTHBIX
KOJIeOaHWI HUTSHOTO U MIPYKUHHOTO
MasITHUKOB"

135

®u3N4eCKU TPAKTUKYM I10 TEME
"[IpeobpazoBanme SHEPTUU B IPYKUHHOM
MasTHHUKE"

136

DU3NYECKUH TPAKTUKYM MO TEME
"HccnenoBanue nepeMeHHOr0 TOKa 4yepes
IOCJIENOBATENILHO COETMHEHHBIE
KOHJIEHCATOP, KaTYIIKY U Pe3UCTOp" UiIu
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B IIEIH TEPEMEHHOT0 TOKa"

137

dusnyueckuil NpakTUKyM IO TEMe
"N3yuenue napaMeTpoB 3BYKOBOU BOJIHBI"

138

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepenune nokasaTelis MpeoMIICHUS
crexna" win "Iloyuenune n3obpaxxeHus B
CHUCTEME M3 IIJIOCKOTO 3epKaja 1 JIMH3bI"

139

Du3N4EeCKUN IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUSA OT BELECTBA (Ha IpUMepe




wuakux auH3)" wim "M3mepenue
(hOKYCHOTO PAacCTOSIHUS PaCCEUBAIOIITNX
3"

140

PuU3NYECKU IPAKTUKYM I10 TEME
"HaoOmonenue mudpakiuu, naTepdHEepeHINH
U ToJIipU3auu ceera”

141

@uU3NYEeCKU IPAKTUKYM I10 TEME
"Onpenenenyue UMITyJbca U SHEPTUU
penaTUBUCTCKUX YacTull (1o ¢otorpadusm
TPEKOB 3apsKEHHBIX YaCTUIl B MArHUTHOM
nose)"

142

®u3N4eCKU TPAKTUKYM I10 TEME
"NU3mepenue nocrosinHon [lnanka na
OCHOBe uccienoBanus Gororddexra"” nmm
"HccneqoBanue 3aBUCUMOCTU CHJIBI TOKA
yepe3 CBETOAMO/ OT HalpspKeHUs"

143

DU3NYECKUH TPAKTUKYM M0 TEME
"HccnenoBanue CrieKkTpa pa3peskeHHOTO
aTOMapHOT0 BOJOPOJIa U U3MEPEHUE
nocTostHHOM Punbepra"

144

Ou3nyecKuil MPakTUKyM IO TEME
"UccnenoBanue paiioakTUBHOTO (hOHA C
WCIIOJb30BAHUEM JI03UMETpa" WIH
"N3y4yenne normnomieHus 6era-4acTuil
aIfoMUHHEM"

145

Du3NYECKUN IIPAKTUKYM I10 TEME
"Habnronenus 3B€31HOr0 HebOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUH JUISI




OTIpeIeTICHUS TIOJI0KEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoyIapus u sipkue
3BE31b1" WK "HalOurro1eHust B TEIECKOIT
JlyHbI, 1aHET, TYMaHHOCTEW U 3BE3HBIX
CKOTUIeHU#"

146

O0001IeHne u cUucTeEMAaTH3aI sl 3SHAHWH.
Ponb ¢usuku u actpoHoMuu B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIbHOM U ATUYECKOM cepax
JIeITEILHOCTH YeJIoBeKa

147

O00011IeHIE U CUCTEMATH3ALNS 3HAHUN.
Ponb u MecTo pu3MKM U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

148

O0001IEeHE U CUCTEMATU3ALNS 3HAHUN.
Ponb pusnueckoit Teopunt B popMUPOBAHUU
MpEeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUECKON KapTHHBI MUpa B
o0111eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MIPEJICTaBICHHI O PUPOIE

149

O0001IeHE U cUCTEMATU3ALUS 3HAHUN 110
teme "Kunematuka"

150

O0001IeHNE ¥ cCUCTEMATU3ALUS 3HAHUN 110
teme "Kunematuka"

151

O00011IeHIE U CUCTEMATHU3aIUs 3HAHUH 110
teme "JIlunamuka"

152

O060011eHre 1 cucTeMaTu3alus 3HaHUuH 110
teme "Cratuka TBEpAoro rena"




153

O06001eHre 1 cucTeMaTU3aIus 3HaHuH 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"

154

O06o001eHne 1 cucTeMaTu3aIys 3HaHUH 110
teme "OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM
Teopun"

155

O0001IeHEe U CUCTEMATU3ALNS 3HAHUHN 110
teme "Tepmonunamuka. TerioBbie
MaIIuHe"

156

O0001IeHNEe U CUCTEMATU3AIIMS 3HAHUHN 110
TeMme "ArperatHble COCTOSIHUS BEILIECTBA.
dazoBble IEpEXOBI"

157

O0001IeHNEe U CUCTEMATU3AIINS 3HAHUHN 110
Teme "DnekTpuueckoe nose"

158

O0001IeHNE U CUCTEMATU3ALNS 3HAHUHN 110
teme "TloCTOSIHHBIN AMeKTPUUECKU TOK"

159

O0001IeHEe U cUCTEMATU3ALMs 3HAHUN 110
teme "Toku B pa3inuHbIX cpegax"

160

O0001IeHEe U cUCTEMATU3ALMS 3HAHUI 110
teMe "MaruutHoe noJe"

161

PesepBuslit ypok. O6o01ieHue u
CHCTEMATHU3aIUs 3HAHUI 10 TEME
"DJIeKTpOMAarHuTHasE UHIyKUIUs"

162

PesepBHslit ypok. O6o011eHne u
CHCTEMATHU3aIMs 3HAaHUH 110 TEME
"Mexanundeckue Konebauus"

163

PesepBHrlit ypok. O6o01IeHrEe U
cucTeMaTH3alus 3HaHUH 10 TemMe
"OneKTpoMarHuTHbIe Kosebanus"




164

PezepBHblii ypok. O0o0mmenue u
CHCTEeMaTH3alHs 3HAaHUH 110 TEME
"MexaHuYecKue U 3JIeKTPOMarHUTHbIE
BOJIHBI"

165

PesepBHeIit ypok. O600IICHHE 1

1

cucreMaru3ais 3Hanuii mo reme "Onruka’

166

PesepBubiit ypok. O6001eHIE U
cucreMarusaysa 3HaHui 1o teme "OCHOBEI
CTO"

167

PeseprubIit ypok. O6001meHue u
cUCTeMaTH3alus 3HaHUH 110 TeMe
"KopmyckynsipHO-BOTHOBOM Jtyanu3m"

168

Peseprubrit ypok. O6001meHIE U
cucTeMatu3anys 3HaHui 1mo reMe "duznka
aroma"

169

PeszepBubIit ypok. O6001meHHE 1
cucTeMaru3anys 3HaHui 1mo reme "duznka
ATOMHOTO Spa U AJIEMEHTAPHBIX YaCcTHII"

170

PesepBubIit ypok. O6001meHHE 1
CUCTEeMaTH3all¥sl 3HAaHH 110 TeMe
"DnemeHTH! acTpopu3uKu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» ®usuka, 10 kinace/ Mskumes I'.4., Byxosues b.b., Corckuii H.H. non
penakmueit [laphentreBoit H.A., AxunonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewmenue»

» ®usuka, 11 kinace/ Msikumies I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkuinonepHoe obmiectBo «M3aaTenbcTBO

«HpOCBGIIICHI/IC»
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IIpocTtpancTBo u Bpems». 2015. Nel

2. BocniutaHue Ha ypoKe: METOJIMKA PaObOThI YUUTEIISA: METOIMUECKOe TTocodue /
[Ctenanos I1.B., KpyrinosB.B., Crenanosall.B. u ap.]; mox pen.
[1.B.CrenanoBa.— M.: ®I'BHY «UHcTUTYT cTpaTeruu pa3BuTusi 00pa3oBaHMUs
PAO». 2021.

3. DmonmoHanbpHBIN HTEIEKT. Poccuiickas mpaktuka / Cepreit [1la6aHoB,

Anena AnemunHa. — 6-¢ m31. — M. : ManH, BanoB u ®@epoep, 2019.



IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://nsportal.ru

http://markx.narod.ru/pic/

http://festival.1september.ru/articles/

http://www.fizika.ru/

http://www.physics.ru/

www . ege .edu.ru

http :// school - collection . edu . ru






