


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uMke Ha YpPOBHE CpeAHero ooOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUN K pe3yJibTarTaM OCBOCHUS
OCHOBHOM o0Opa3oBarenbHON mporpammbl, npenacraBieHHbix B GI'OC COO, a
Takke ¢ yd€toM (enepanbHOi pabouelt mporpammbl BocniuTanus u KoHuenmun
npenofaBaHus yueOHoro mpenMera « Pu3nka» B 00pa30BaTENbHBIX OpraHU3AIHIX
Poccuiickon ~ @enepanmu,  peaM3yIONIMX  OCHOBHBIC oOpa3zoBaTeIbHbIE
IPOrPAMMBI.

[Iporpamma no gu3suke onpenenseT 00s13aTeaIbHOE MPEAMETHOE COJIepKaHKE,
YCTaHABIMBAET PEKOMEHYEMYIO MOCJIE0BATEILHOCTh U3YUEHHSI TEM U pa3JIeioB
y4eOHOro mpeaMera ¢ Y4ETOM MEKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEN  O0y4YaroIIHUXCH.
[Iporpamma no ¢usuke na€r mOpeicTaBIeHUE O LENIX, COJEp)KaHuHU, OoOuIei
CTpareruu OOy4YeHHs, BOCIUTAHUS U Pa3BUTHS OOYyYaIOIMIUXCS CpPEJICTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenne kypca ¢GU3MKH YriayOJEHHOTO YPOBHS IMO3BOJIET pPEaIU30BaTh
3a1ayn MpodeCCHOHATBHON OPUEHTAIIMH, HAMPaBICHO HA CO3/JaHHUE YCIOBUU IS
MPOSIBIICHUSI CBOMX HWHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
oOydJaronumcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHUST 00pa3oBaHUS B
opraHuzanusx Mpo(ecCHOHATBHOTO 00pa3oBaHMsI 10 PA3MYHBIM  (UBHKO-
TEXHUYECKUM U MHKCHEPHBIM CIIELIUATBLHOCTSIM.

B mporpamme 1o ¢u3HKe OMpenesoOTCsS IUIAHUPYEMBIE pPe3yJIbTaThl
OCBOEHUS Kypca (PU3UKK Ha ypOBHE CpeAHEro oliiero oopa3oBaHus: JUYHOCTHBIE,
METanpeIMeTHbIe, TpeaMeTHble (Ha  yriayoméHHom  ypoBHe).  Hayuno-
METOJ/IOJIOTUYECKON OCHOBOM I pa3pabOTKH TpeOOBaHUM K JIMYHOCTHBIM,
METAMpeIMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYyYaroluXxcsi, OCBOMBIINX
nporpamMmy 1o (U3MKE Ha YpOBHE cpenHero oOmero oOpa3oBaHus Ha
yIIIyOJIEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-/I€ATEIbHOCTHBINA TOIXO/T.

[Iporpamma no pu3uke BKIIOYAET:

MJIaHUPYEMbIE pe3yJbTaThl OCBOCHHS Kypca GU3MKKM Ha  yriayOon€HHOM
YPOBHE, B TOM YHMCJIE€ MMPEAMETHBIE PE3yIbTaThI MO Toj1aM 00yUCHUS;

cojiepkaHue yueOHoro npeamera «Pusuka» mno rojgam o0y4eHusl.

[Iporpamma mo ¢usnke HMEET TPUMEPHBIA XapakTep W MOXKET ObITh
UCTIONb30BaHa YUYUTEISIMU (DU3HUKH JIJISI COCTABICHHUS CBOMX PA0OUUX MTPOTPAMM.

[TporpamMma o ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATUBY YUHUTENCH U
NPEIOCTaBISACT BO3MOXXHOCTH I pEamu3allid  Pa3IUYHBIX METOIUYECKUX
MOJXOJ0B K MpernojaBaHUi0 (U3UKKM Ha YIIIyOJEHHOM YPOBHE MPHU YCIOBHH
COXpaHEHUs1 003aTeNbHOM YaCTH COACPKAHUS Kypca.



®du3uka Kak Hayka O HauOoyiee OOIIMX 3aKOHaX NPUPOJBI, BBICTyMHas B
KayecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY
3HaHUU 00 okpyskatomeM Mupe. 11IkonbHbIN Kype PpU3HMKN — cucTeEMOOOpa3yOLIHil
JUIS. €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XHMHUEH, OHOJIOTHEH,
¢usnueckoit reorpadueir w actpoHommuel. Vcmonb3oBaHWE W aKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONpENeNuyio XapakTep U OypHOE pa3BUTHE
pPa3HOOOpAa3HBIX TEXHOJOTMA B cdepe HHEPreTHKH, TPAaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIYYeHHUs] HOBBIX MAaTEpHUANIOB C 3aJaHHbIMH CBOMCTBaMHU. M3yueHue
(¢U3MKH BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI MuUpa o0ydaromerocsi, B (GOpPMUPOBAHUE YMEHUW MPUMEHSATHh HAYUHBIN
METO/] IO3HAHUS NIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pu3uKu Ha ypOBHE CpPEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
PAI UEH, KOTOPhIE MOKHO paccMaTpyUBaTh KaK IPUHIUIIBI €70 IOCTPOCHMUS.

Hoesa uenocmmuocmu. B COOTBETCTBHM C HEU KypC SIBISIETCSA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3fesioB (PU3UKH, BKIIOYAET KAK
BOMNPOCHI KJIACCUUECKOM, TaK 1 COBPEMEHHON (PU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (pU3MKH
o0beUHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBisercs
(opMupOBaHHE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BELIECTBE U
noJIe.

Hoea cymanumapuszayuu. EE peanuzanus TpeanosiaracT HMCHOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBSA3M pPa3BUTHUSA
¢u3ukn ¢ pa3BuTHEeM OOILIECTBA, a Takke C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc duzuku yriyOoa€HHOTO ypOBHS
MPEANOIAraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHYECKHUX
MPUJIOKEHUN H3YyYECHHBIX TEOpUU M 3aKOHOB. [Ipm 3TOM paccmaTpuBaroTcs Ha
YpOBHE OOHIMX TMpPEACTaBICHUI W COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea »3konocusauyuu peann3yeTcss NOCPEACTBOM BBEICHHS SJIEMEHTOB
collepKaHUs, TMOCBSIIEHHBIX H3KOJOTMYECKHUM Mpo0iieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKHU W TEXHOJIOTHH, a Takke OOCYXICHHS
po0JieM palOHAIBHOTO MPUPOAOIIOIB30BAHUS U KOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHue cofiepkaHusi IporpamMmsbl 1o (U3HUKE JOIHKHO OBITh MOCTPOCHO Ha
MPUHIIMIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxoaa. s gpusuku peanuzanus 3TUX
OPUHIIMIIOB 0a3UpyeTCsl Ha UCTOJIb30BAHUH CAMOCTOSITEIbHOTO IKCIIEPUMEHTA Kak
IOCTOSTHHO JIeHCTBYMOIIEro Qakropa ydeOHoro mnpouecca. g yriyonéHHOro
YPOBHSI — 3TO CHUCTEMA CAMOCTOATEJIBHOTO YYEHHYECKOIO JKCIIEPUMEHTA,



BKJIFOYAIOIETO (POHTAIBHBIE YYCHUYECKHUE OIBITHI TPH HW3YYEHWH HOBOTO
MaTepuaia, JjabopaTopHble padoThl U padOThI MpakTukyma. [Ipu 3TOM BO3MOXKHBI
nBa crocoba peanuzanmu  (GU3MUECKOro TNpakTukymMa. B mepBom  ciydae
NPaKTUKyM npoBoAuTcs aubo B koHie 10 u 11 kmaccos, nub0 mocie mepBoro u
BTOPOrO0 TOJYTOAUMM B KaXIOM U3 3TUX KiIaccoB. Bropoill cmocod — 3T0
WHTerpanusi paboT MpakTUKyMa B CHCTEMY JaOOpaTOPHBIX pabOT, KOTOpHIC
IPOBOJSATCA B Mpolecce u3ydeHus: pasaena (temsl). [Ipu stom mox paboramu
PaKTUKyMa TTOHMMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAHUE, KOTOPOE MPOBOJIUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 00001IEHHOTO BHJ1a €3 MOIIAaroBOi HHCTPYKIIUH.

B nporpamme 1o (¢u3MKe cHUCTEMa YYEHHYECKOTO JKCIEPHUMEHTA,
7a00paTOPHBIX padOT M MPAKTHKyMma MpPEACTAaBICHA €AUHBIM mepeyHeM. BriOop
TEMATUKU JJISI 3TUX BUJIOB YYEHUUECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCS
y4acTHHUKaMU 00pa30BaTeIbHOrO MpOIecca UCXOAS U3 OCOOEHHOCTEHN MOYpPOYHOIro
IUTAaHUPOBAaHUS W OCHalleHus kaOuHera ¢usuku. [Ipu sTOoM oOecneumBaercs
OBJaZicHUE OOYy4YaloUMHUCS YMEHUSIMH MPOBOAUTH MPSIMbIE U KOCBEHHBIC
M3MEPEHUs, MCCIECIOBAHUS 3aBUCUMOCTEH (PU3NUECKUX BEJIUYUH U IMOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHUE yAENSETCS PEIICHUIO PACUYETHBIX M KAaYECTBEHHBIX
3anay. Ilpu »3TOM U1t pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3aJa4d C SBHO
3aIaHHOM U HESBHO 3aJJaHHOM (DU3NUYECKOU MOJENbIO, TTO3BOJISIONINE MPUMEHSIThH
M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieiia Kypca, Tak H
UHTErpUpPYs MPUMEHEHHUE 3HAHUKM U3 Pa3HBIX pa3nenoB. [[s kadyecTBEHHBIX 3a/1a4y
NPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKA3aHUE MPOTEKAHUS
(u3MUecKUX SBJIECHUN U MPOLECCOB B OKpPYKAIOLIEH KU3HH, TpeOyrole BbIOOpa
(u3HUecKoi MOAENIHN JUIsl CUTYallul TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPIOC COO k wmarepuanbHO-
TEXHUYECKOMY OO0ECICUCHHIO Y4eOHOTO Ipoliecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI HAa YPOBHE CPEIHEr0 OOLIEro 00pa30BaHUsl JOJKEH U3y4aTbCs B YCIOBUIX
npeaMeTHoro kabwHera. B kabunere (U3MKKM JODKHO OBITH HEOOXOAMMOE
nabopatopHoe 00OpyJAOBaHUE JJIsi BBIMIOJIHEHHS YKa3aHHBIX B MpOrpamMme Mo
¢u3NKe YYEHHUECKHX OIBITOB, JIAOOPATOPHBIX PAbOT W paboOT MpakTUKyma, a
TaKXKe JIEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JleMoHCTpalinoHHOE 000OpyJI0OBaHWE (QOPMHUPYETCSI B COOTBETCTBUM C
NPUHIIUIIOM MUHUMAJIbHON JIOCTaTOYHOCTH M  OOECIEeYMBAET IOCTAHOBKY
MEePEUYNCICHHBIX B TIPOrpaMMe M0 (PHU3MKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHMSI  M3yYaeMbIX  SBJICHMA W  TIPOIECCOB, OMIHUPUYECKUX |
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUM.

JlabopaTopHoe 000pyIOBaHHE MJI YYEHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcss B BUJIE TEMaTHUYECKUX KOMIUIEKTOB M OOeclieyuBaeTcs B pacuére



OJTHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4ecKhe KOMILICKTHI
1a60paTOPHOTO OOOpPYAOBAHUS JOJDKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMH TIEISIMU U3Y4YCHHUST (DU3UKH B OOIIeM OOpa30BaHHUM SIBIISIOTCS:

(dopMupoOBaHrE UHTEpECa U CTPEMJICHHS O00y4alOUIMXCsA K HAYYHOMY
M3YYCHHIO TPUPOJbI, Ppa3BUTHE WX HUHTEIUIEKTYaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTE;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJAE MO3HaHWUA M (HOPMUPOBAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

(opMHpOBaHKE HAYYHOTO MHPOBO33PEHHUS KAK pe3yJibTaTa M3y4YEeHHs] OCHOB
CTPOCHHSI MaTepUu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHrE YMEHUN OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (U3HUUYECKUX
3HAHUU U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUe MPEACTABICHUN O poiau (U3UKU IS Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHII;

pa3BUTHE  MPEACTABICHUM 0 BO3MOXHBIX  cdepax Oyayen
npoeccHoHanbHON  AESTENBHOCTH, CBSI3aHHBIX C (DU3MKOM, TMOJArOTOBKA K
JanbHeeMy oOy4eHHIO B 3TOM HalpaBIICHUU.

JlocTikeHre 3Tux 1eiield 00ecreurnBaeTCsl pelIeHUEM CIeAYIOIUX 3a/1ad B
npoliecce u3yueHus Kypca GU3uKU Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:

NpUOOpETeHNE CUCTEMbI 3HaHUN 00 00ImMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKJIIOYAss  MEXaHWUKy,  MOJIEKYSIpHYIO  (PU3HUKy,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHrUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bU3UYECKUX SIBICHUNW B MPUPOJAC U JUIsl MPUHATHUS MPAKTUYECKUX PEIICHUM B
MOBCEHEBHOM JKH3HM;

OCBOCHHE CIIOCOOOB pEHICHUS Pa3IMYHbIX 3a7ad C SBHO 3aJaHHOU
¢uznyeckoil MoOJENbI0, 3a4ad, MOAPA3YMEBAIOLIUX CAMOCTOSITEIILHOE CO3JaHHe
(du3nueckoil MoOJenM, aJeKBAaTHOM YCIOBUAM 3aJaud, B TOM 4YHUCJIE 3a]ad
UHKEHEPHOT'O XapaKkTepa;

MOHUMaHuEe (UUYECKUX OCHOB W TIPHUHIIUIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MTPOIIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPEAY;

OBJIAJICHUE METOJaMU CAMOCTOSITEILHOTO ITUIAHUPOBAHUA M TPOBEICHUS
¢u3nUecKuX OKCIEPUMEHTOB, aHaIW3a W HMHTEpIpeTanuu  uHpopmaiumy,
ONpeaeeHUs] JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHM ISl Pa3BUTHUS YMEHHM NPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU JEATEIBHOCTH;



pa3BuTHE WHTEpeca K chepam nMpodeCcCUHOHATBHON NEeATeTbHOCTH, CBSI3aHHOM
¢ (hU3UKOI.

B cootBerctBun ¢ tpedoBaHusamMu PI'OC COO yrnyOn€HHBIM ypOBEHb
n3ydeHuss ydeOHOro mpenMera «du3nMka» HAa YpPOBHE CpPEIHETO OOIIeTro
oOpa3zoBaHusi BbIOMpaeTcs OOYy4YaIOIIUMUCS, TUIAHUPYIOIIUMHU MPOJIOJKEHUE
00pa3oBaHusl MO CHENUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOPUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanust orBoauTcst 340 vacos: B 10 knacce — 170 yacoB (5 4acoB B HE/IEIIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJIETIIO).

[Ipemnaraempiii B mporpamMme 1o (U3MKE MEpeueHb Ja0OpaTOPHBIX U
PAKTUYECKUX pabOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JI€JaeT BBIOOP
MPOBEACHHUS JTabOpPaTOPHBIX padOT M OMBITOB C YYETOM WHAMBUIYATbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. HayuHblii MeTOX MO3HAHMS NPUPO/BI.

®duzuka — pyHIaMeHTallbHAs Hayka o mpupoje. HayuHsblil MeTo/1 MO3HaHUS U
METO/Ibl UCCJIEIOBAHUS (PU3UYECKUX SIBJICHUU.

DKCnepuMEeHT U Teopus B IMpoliecce Mo3HaHus npuponbl. Habmionenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  m3MepeHus (GU3UYECKUX BEIWYUH (AHAJIOTOBBIE U LHM(POBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemHocT  U3MEpeHW  QU3MYECKHX  BENWYUH  (aOCONIOTHAsT |
OTHOCHTEIIbHAS).

MopenupoBanue (pU3NMUECKUX SIBJICHUN M MPOIIECCOB (MaTepUalibHasi TOYKa,
aOCONIOTHO TBEPJOE TEJO, WAcAIbHAsT KUIAKOCTh, HUJCAIbHBIA Ta3, TOUYCHYHBIN
3apsan). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Dusnueckas
TEOPHs.

Pons m Mecto ¢u3uku B (GOpMHPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B MPAKTUYECKOU JIESITEIHLHOCTH JIFOCH.

Yuenuueckuit 3xcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.

N3mepenue cuibl TOKa W HaOpsDKEHUS B 1IEMH TIOCTOSIHHOTO TOKa TMpHU
TTOMOIITY aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LU(poBOH s1aboparopueil no ¢usuke. IIpumepsl n3MepeHus
(bU3UYECKUX BEJIMUMH MPU MTOMOITU KOMIBIOTEPHBIX JATUUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUYKEHHSI.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a7a4l MEXaHUKH.

Paanyc-BekTop MarepuambHOM TOYKH, €ro IMPOEKUUH Ha OCH CHCTEMBI
KOOpJIHHAT. TpaeKTopusi.

[lepemenienne, CKOpoCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M
YCKOPEHHE MATepUAIbHOW TOYKH, MX MPOCKIHUH HAa OCH CHUCTEMbI KOOPAMHAT.
CrnoxeHue nepeMenieHui U CI0KeHue CKOPOCTEN.

PaBHOMEpHOE 1 PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUATbLHON TOUKH OT BPEMEHHU U UX
rpauKu.

CBoOonHOe majneHue. YCKOpeHue CcBOOOAHOro mnajeHus. [[BukeHue Tena,
OpOIIEHHOTO TMOJA YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPJMHAT, CKOPOCTH U
YCKOPEHHSI MaTEPHAILHON TOYKH OT BPEMEHHU U UX TPaPUKH.



KpuBonunennoe  nBuxeHue. JIBKeHHME  MaTepUaNIbHOM  TOYKH IO
OKPYXXKHOCTH. YTJOBas M JIMHEWHas ckopocTh. llepuoa u yacTtoTa oOpaileHus.
LlenTpocTpeMurensHoe (HOpMaIbHOE), KacaTedbHOE (TaHT€HIIMAIBHOE) U TMOJIHOE
YCKOPEHHE MaTEPUAIbHON TOUKH.

TexHuyeckrue yCTPOMCTBA W TEXHOJIOTHYECKHE MPOLECCHI: CIHIOMETP,
JBIKEHUE CHapsAOB, LEMHbIE, IIeCTepEHYAThIE W PEMEHHBIE IMepeIayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogenbs cuCTEMBI OTCYETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

Crioco0OblI UcclieJOBaHUS ABMKEHUH.

NnmrocTpanus npeaenbHoro nepexoja i "3BMEpeHne MrHOBEHHOU CKOPOCTH.

[IpeoOpa3oBanue ABMKEHUN € UCTIOJIb30BAaHUEM MEXAHU3MOB.

[TageHue Ten B BO3IyX€ U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGnronenue aBukeHus: Tena, OpOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy npu ABUKEHUU MO OKPY>KHOCTH.

[IpeobpazoBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHME NyTEH, TPACKTOPHIl, CKOPOCTEN IBHKEHHS OJHOTO M TOTO XK€
Tea B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, RPAKMUKYM.

W3yueHne HEpaBHOMEPHOTO JIBMXKECHHS C LIEJIBIO ONPEACIICHUS MITHOBEHHOM
CKOPOCTH.

N3mepenre yCKOpEeHHs MpU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM
JBUKEHUU.

N3mepenne  yckopeHuss ~ CBOOOJHOro  majeHusi  (PEKOMEHIOBAHO
HCIIOJIb30BaHKEe U(POBOI TabopaTOpH ).

N3yuenne pABWKEHUS Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUIOTE3bl O TMPSMOM MPOMOPLMOHATIBHON 3aBUCUMOCTH MEXIY JabHOCTBIO
IIOJIETA ¥ HAYAJIbHOM CKOPOCTBIO TENA.

W3yuenue [BMXKEHHSI Tejla MO OKPYXKHOCTH C IOCTOSHHOM MO MOIYJIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH NepuoAa OOpallleHusi KOHUYECKOr0 MasTHUKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBoiii 3akoH HprooTona. MHepuumanbHble cuctembl otcuéra. [IpuHiumn
otHocuTenbHOCTH ["anmunes. HewHepuuanbHble cucTeMbl OTCYETa (OmpeleeHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cui.

Bropoi 3axkoH HeroTOHA 111 MaTepranbHON TOYKHU.

Tpernii 3akoH HprO0TOHA [ MaTepUaIbHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUA. OKBHUBAJIEHTHOCTh TI'PAaBUTAMOHHOM H
WHEPTHON MaccCBhl.

Cuna TsKeCTH. 3aBHCHMOCTh YCKOPEHHUSI CBOOOTHOTO TAJCHHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHEThI W OT reorpaduyeckoll MUPOTHL. J[BHkeHUe
HEOECHBIX TeJl M UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocMuyeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tema, aBmxyierocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpEHUSA CKOJIBKECHUS M CHJIA TPEHUA
nokos. Koaddunuent tpenus. Cuiia CONMPOTUBIICHHS MPU JBHXKCHUU Tela B
KUJIKOCTH WU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocrarnueckoe nasieHue. Cuna Apxumena.

TexHH4ecKkne YCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAUIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

HaOnronenue nBHKEHUS TNl B MHEPLUHUAIBHBIX U HEMHEPIUATBHBIX CUCTEMAaX
OTCYETA.

[IprHIMI OTHOCUTEIBHOCTH.

Kauenne aByxX HMIMHAPOB WM IIAPOB Pa3HOM MACChI C OAUHAKOBBIM
YCKOPEHHEM OTHOCHUTEIBHO HEMHEPUUAIBHON CHUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOACHUCTBYIOIIEH  MPWIOKEHHBIX K TeIy CHUI C
MTPOU3BEAECHUEM MACCHI TEJIA HA €T0 YCKOPEHNE B MHEPLUHUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO cHIT, BOSHMKAIONIUX B PE3YJIbTATE B3aNMOICUCTBUS TEN.

HN3mepenune macc o B3aMMO/I€MCTBUIO.

HesecomocTs.

Bec Tena nmpu yCKOpEeHHOM MOIBEME U HAJCHUH.

[HenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadvopamopnvie padbomaol, NPAKmMuKym.

N3mepenne paBHOJEHCTBYIONIEH CUJI TIPU JBMIKEHUH OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

IIpoBepka rumore3sl 0 HE3aBUCUMOCTH BPEMEHHU JBIKEHHSI Opycka o
HAKJIOHHOM IIJIOCKOCTH HA 3aJJaHHOE PACCTOSTHUE OT €r0 MACChlI.



HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BOSHUKAIONIMX B MPYXKUHE U
PE3MHOBOM 00pa3Iie, OT UX AehopMariiH.

N3yueHnne OBWKEHUS CHCTEMBI TEN, CBS3aHHBIX HHUTHIO, IEPEKUHYTOU depes
JIETKUM OJIOK.

N3mepenne ko3 HUIMEHTa TPEHUS 0 BEJIHYUHE YIIIOBOTO KOd(h(HUIIMEHTa
3aBucuMocTH Fip(N).

UccnenoBanue nBHkeHUsI Opycka MO HAKJIIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
KO3 (HULIUEHTOM TPEHHUSL.

N3yuenune nBukeHns rpys3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. lloctymarensHoe M BpallateabHOE JIBUKEHHUE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamieHus. [lmedo cuiibl.
CrioxeHne cuil, IPUIIOKEHHBIX K TBEpIOMY Teny. LleHTp TsokecT Tena.

Y ciioBust paBHOBECHS TBEPIOTO Tea.

YcroitunBoe, HEyCTONYMBOE, O€3pa3TuyHOE PAaBHOBECHE.

TexHuyeckue yCTpPOWCTBA U TEXHOJIOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOMTENBHBIN KpaH, PEIIETYATHIE KOHCTPYKIUU.

Jemoncmpayuu.

Y cioBusi paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, RPAKMUKYM.

UccnenoBanne ycinoBHil paBHOBECHS TBEPAOTO Tela, HMEIOMIETO OCh
BpALLCHHUS.

KoncTpynpoBaHne KpOHIITENHOB U PACUET CUJI YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TEJA, UMEIOLIETO IIJIOMIAb ONIOPBI.

Tema 4. 3aKkonvl coxpanenus 6 MexaHuke.

Nmnynec MaTepuanbHOM TOUKH, CUCTEMBI MaTepUAIbHBIX TOUeK. LleHTp macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

NMnynibe CHITBI M1 U3MEHEHHUE UMITYJIBCA TEJIA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE 1BHXKEHHE.

MomMeHT umItyiibca MaTepUAIBHOM TOUYKH. [IpecTaBieHne o CoOXpaHeHUU
MOMEHTA UMITYJIbCA B [IEHTPAJIBHBIX MOJISIX.

PaboTa cunbsl Ha MaJloM M Ha KOHEYHOM nepemernienuu. ['paduueckoe
npecTaBieHue paboThl CUITBI.

MOIIHOCTB CUJIBI.

Kunerndeckass sHeprusi marepuainbHOW TOYKH. Teopema 00 M3MEHEHUH
KMHETUYECKOW SHEPTUU MATEPUAIBHOW TOUKH.



[ToreHunanbHple W HENOTCHIMAJIbHbIC CUJbl. [loTeHIManbHas >Heprus.
[ToTennmanbHas >Heprust ynpyro nedopmupoBaHHOU NpyxkuHbl. [loTeHManbHas
SHEpPrusl Teia B OJHOPOJHOM IpaBUTALMOHHOM moje. lloTeHuuanbHas sHeprus
TeJda B TPABUTALIMOHHOM TI0JIe OJIHOPOJHOTO I1apa (BHYTpU M BHE mapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsi CKOPOCTb.

CBsi3p pabOTHl HEMOTEHIIMATBHBIX CHJI C HW3MEHEHHEM MEXaHWYECKON
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPIHH.

Yrpyrue u HeyIpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyn 17 WMICAUIBHOM >KUJIKOCTHM KaK CIIEJICTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOMN YHEPTUH.

TexHu4yeckre yCTpOWCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJIOMET, KOMNEP, NPYXKUHHBIA MUCTOJET, TUPOCKOMN, (PUTypHOE KaTaHWE Ha
KOHbBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

W3mepeHnne MOLTHOCTHU CUJIBL.

W3meHeHune sHepruu Tesia Mpu COBEPIICHUH PaOOTHI.

B3anmubIe npeBpalieHnss KWHETUYECKON M MOTEHIUAIBHON dHEPTUN TIPU
JNEUCTBUM HA TEJIO CUJIBI TSHKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEePTUuu Ipu CBOOOTHOM TaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

N3mepenne nmmysibea Tena no TOpMO3HOMY ITyTH.

N3mepenne cumbl TATH, CKOPOCTH MOJIEIH 3JIEKTPOMOOUIST M MOIITHOCTH
CHUJIBI TSTH.

CpaBHEeHrE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne coxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUU.

N3Mepenre KNHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY Iy TH.

CpaBHEHHE U3MEHEHUSI TTOTCHIIMAIIBHON YHEPTUU TIPYKUHBI ¢ PabOTOM CHUITBI
TPEHUS.

Omnpenenenne pabOThl CUJIBI TPEHUS MPU ABWKEHUU Tela MO HAKIOHHON
IIJIOCKOCTH.

Pa3nen 3. MoJjiekyasipaasi pu3uka 1 TEpMOJAMHAMUKA.

Tema 1. Ocno6vl MONEKYNAPHO-KUHEMUYECKOU meopull.

OcHOBHbBIE TOJIOXKEHUSI MOJEKyJsipHO-KuHeTn4eckorn teopun (MKT), ux
ombiTHOE oOocHOBanue. Jlubdysus. bpoyHoBckoe aBmkeHue.  XapaxTep
NBWKEHUS WM B3aMMOJCHCTBUS YACTHL BeHIeCTBA. Monenn CTpPOEHHUs Ta3oB,
KUAKOCTEH M TBEPABIX TEN U OOBSICHEHUE CBOWMCTB BEIIECTBA HAa OCHOBE 3THUX



Mozened. Macca u pazMepel MoJekyn (aromoB). KosmuecTBo BelecTsa.
[TocrostHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mepenus. Illkana
temneparyp Llenbcus.

Mogenps uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHULIbI
rasza JIBUKYTCSl XaOTHUECKHU U HE B3aUMOJIEUCTBYIOT JPYT C IPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcomtoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akoH [lanbrona. M3ompoiiecch B
UJealbHOM Ta3e C TOCTOSIHHBIM KOJIMYecTBOM BemecTBa. [ 'paduueckoe
Ipe/ICTaBlIEHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBICHHEM W  CpPEAHEH  KUHETUYECKOW  JHEeprueu
MOCTYMATEIbHOTO TEIUIOBOTO JIBMXKEHHSI MOJIEKYJ HACAIBHOIO Ta3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UJICATHHOTO Ta3a).

CBs13b a0COIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KHHETUYECKOW SHEPrUei MOCTYyNaTEIbHOIO TEMIOBOTO IBUKEHUS €€ YACTHIL.

TexHuueckrue YCTPOWCTBA M TEXHOJIOTMUYECKHE IIPOLIECCH: TEPMOMETD,
OapoMeTp, MOJyYeHNEe HaHOMaTEPHUAJIOB.

Jlemoncmpayuu.

Mopenu IBU>KEHUS YaCTHUIl BEILIECTBA.

Mopens OpoyHOBCKOTO ABHYKEHHUS.

Buneoponuk ¢ 3anuceio peaabHOro OpOyHOBCKOTO JBUKEHUS.

Huddy3ust :KUIKOCTEN.

Mopens onbiTa LlTepHa.

[IpuTskeHnEe MONEKYI.

Mogenu KpucTaluIn4eCKUX PEeETOK.

HaGntonenue u uccienoBaHue U30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, nPAKMUKYM.

Uccnenoanne mnpouecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUSI MpPH
TeII000MeHE MEXKTy TOpsiueii U XOJIOJHOM BOOM.

N3ydenne H30TEPMUYECKOrO Tpolecca (PEeKOMEHIOBAHO HCMOJIb30BAHUE
1udpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mporecca.

N3yuenue n3obapHOro nporecca.

[TIpoBepka ypaBHEHUS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbl.

Tepmonunamuueckass (T/[) cucrema. 3agaHue BHEUIHUX YCJIOBUW JIs
TEPMOJIMHAMHUYECKONW CUCTEMbI. BHelHne u BHyTpeHHKUE napaMeTpsl. [lapameTpsl
TEPMOAMHAMHYECKON CHCTEMBI KaK CPEAHUE 3HAYEHHUS BEJIMYMH, ONMCHIBAOIINX
€€ COCTOsIHME HA MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano tepmoauHamuku. (CaMONpoHM3BOIbHAS — peJlaKcalus
TEPMOJIMHAMHUYECKON CUCTEMBI K TEIIIOBOMY PaBHOBECHIO.

Mopenp Ha€anpHOTO raza B TEPMOJMHAMHKE — CHCTEMa YPaBHEHHMA:
ypaBHeHue Menneneepa—Knaneiipona u BbIpaKE€HHE Ui BHYTPEHHEM SHEPIUU.
VY¢a0BUS IPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHLEHTPALMs YacTHUll, BBICOKHE
TeMIlepaTypbl. BelpakeHue [uisi BHyTPEHHEH SHEPTUHA OJHOATOMHOIO UICAIBHOIO
rasa.

KBazucrarnueckue U HECTaTUYECKUE MPOLECCHI.

DOnemeHTapHas paboTa B TepMOAHMHAMUKeE. Berancnenue paboTsl Mo rpapuky
npouecca Ha pV-nuarpamme.

Teruonepenaya  kak  cnoco0  WM3MEHEHUST  BHYTPEHHEH  BHEpIruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuws,
TEIIONPOBOJIHOCTD, U3JIyUYCHHE.

KomnyectBo Ttemnorel. Temno€MKOCTh Tena. YAenbHas MW MOJIIpHas
TEIUTIOEMKOCTH BEHIeCTBA. YpaBHeHMe Maiiepa. YnaenpHas TeEIUIOTa CrOpPaHHUs
ToruiBa. Pacu€r kommuecTBa TEmIOTHI mNpu Temionepenaye. Illonarue o0
aauabaTHOM IIpoIiecce.

IlepBblii 3aKOH TepMOAMHAMHUKH. BHyTpeHHss dHeprusa. KomanuectBo
TEIUIOTBI W paboTa Kak MEpbl W3MEHEHUsT BHYTPEHHEH  SHEpPIruu
TEPMOINHAMHYECKOU CHCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKHA U PABHOBECHBIX IIPOLECCOB: 4Yepes
3alaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOJHUT
eIMHCTBEHHAas afnabara. AOCOJIIOTHAs TeMIeparypa.

BTtopoii 3akoH TEpMOJMHAMUKH JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOJKHO NepeaaTh TEIUIOTY OT OoJjiee XOJIOHOTO Tena K 0ojee HarpeTtomy 0e3
komreHcanuu (Knaysuyc). HeoGpatumMocTh NpUpOIHBIX TPOILIECCOB.

[TpuHnmmb! nerctBrs TermnoBbix MamuH. KITI.

Makcumanbnoe 3HaueHue KIIJI. [{ukin Kaphao.

DKOJIOTUYECKHE aCMEKThl MCIOJIb30BaHMS TEIJIOBBIX JABHUrareneil. TersoBoe
3arpsi3HEHHE OKPYKaroIIeil Cpeibl.

TexHuuecknue yCTpONCTBA M TEXHOJOTHYECKUE TMPOIECCHl: XOJIOIUIbHUK,
KOHJUIIMOHEp, AW3EIbHBIM W KapOIOpaTOpHBIM JBUraTeiau, MapoBas TypOUHa,
MOJIyYEHUE CBEPXHHU3KHUX TEMIEPATyp, YTHIM3aLHs «TEIUIOBBIX» OTXOJOB C
MCIOJIb30BaHMEM TEIIOBOTO HAcOCa, YTUIIM3AIUS OMOOPTaHUYECKOTO TOIIJIMBA AJIst
BBIPAOOTKHU «TETUIOBON» U 3JIEKTPOIHEPIHH.

Jemoncmpayuu.

W3meHeHue TeMiepaTypbl Ipy auadaTuyecKoM pacIiupeHHH.

Bo3nymnoe orauso.

CpaBHEHHE yAEIIBbHBIX TEIMJIOEMKOCTEN BEILIECTB.



CnocoObl U3MEHEHNS] BHYTPEHHEW SHEPTUU.

HccnenoBanue anuabaTHOTO Tpoliecca.

KomnbroTepHbie MOJIEIN TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomaol, npaKmuKym.

N3mepenne yaenpHON TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue annabaTHOTO mpouecca.

N3ydenune B3aMMOCBSI3U SHEPIUU MEKMOJEKYJSIPHOTO B3aWMOJICUCTBUS U
TeMIepaTypbl KUTIEHUS KUJIKOCTE.

Tema 3. Aepezammnvie cocmoanusn eeujecmea. Dazosvie nepexoowl.

[Tapoo6pazoBanue u KouaeHcalus. lMcnapenwe u kumneHue. VY enbHas
TEIJI0Ta MapooOpa3oOBaHUsI.

HacelllleHHBIE W HEHachIIEHHbIE Tapbl. KadecTBeHHass 3aBHCUMOCTH
MJIOTHOCTH U JABJICHUSI HACBIIICHHOTO Tapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
OT 00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPaTypbl KUTIEHUS OT JIaBJICHUS
B KUJKOCTH.

BnaxxnocTh Bo3ayxa. AOCONIOTHAS MU OTHOCUTENIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctauioB. [lnaBneHuwe w Kpuctamiuzanus. YAelbHas TEIJIOTa IUIABJICHUS.
CyO6numarusi.

Jedbopmanmu TBEpOTO Tena. Pactsokenne u cxxarue. Cupur. Moayis FOnra.
[Ipenen ynpyrux aedpopmariuii.

TermoBoe pacimupeHue KXUJIKOCTEH U TBEPABIX TeN, 00bEMHOE U JTUHEHHOE
pacipeHnre. AHTapMOHU3M TEIIOBBIX KOJIEOAHUIM YaCTHIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PaCUIMPEHHUs Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEprun B a30BbIX MEPEX0IaAX.

YpaBHEeHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOe HaTshKeHHE. KOd(pGUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumnspasie spnenus. J[apiaenue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyia Jlarumaca.

TexHuyeckre yCTPOMCTBA M  TEXHOJIOTMYECKHE TMPOLIECCHI:  KUIKHE
KpHUCTaJLIbl, COBPEMEHHbBIE MaTePHUAaIbI.

Jemoncmpayuu.

TeruioBoe paciupeHue.

CBoiiCcTBa HACHIIIIEHHBIX MTAPOB.

Kunenue. Kunenue npu NnOHUKEHHOM JTaBJICHUM.

N3MepeHne cuiibl HOBEPXHOCTHOTO HATSAKEHUS.

OnbITHI ¢ MBUTBHBIMU TUIEHKAMM.

CmaunBaHue.



Kanunnsipasie aBieHusl.

Moienn HEeHbFOTOHOBCKOM KUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccnenoanne HarpeBaHus U MIIABJIEHUS KPUCTAINIMYECKOTO BEMIECTBA.

Buasr nepopmarnmii.

Habmronenue mansix aedopmariui.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3ydenune 3aKkOHOMEPHOCTEN UCTTAPEHHUS] JKUIKOCTEN.

N3MepeHne yaenpHON TEIIOTHI IIABJICHUS JIbA.

N3ydenne CBOMCTB HACHIIIEHHBIX ITAPOB.

N3mepennie abCOIIOTHON BIXXHOCTH BO3yXa M OLEHKA MacChl MapoB B
TIOMEIICHUH.

N3mepenne koddpuieHTa moBepXHOCTHOTO HATSKEHUSI.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCMMOCTH  JeopManuyd  pe3UHOBOro oOpasua  OT
MPUJIOKEHHOW K HEMY CHUJIBL.

Pa3zpnen 4. JjekTpoanHaMH KA.

Tema 1. Dnekmpuueckoe noJe.

DJIeKTpU3alusl Tell W €€ MNPOSIBICHUS. DJEKTpUUEeCKUM 3apsia. JlBa Buaa
ANEKTpUYECKUX 3apsAnoB. [IpOBOJHUKH, MAUANEKTPUKU U MOJIYNPOBOJHUKH.
DJIeMEHTapHbIM AJIEKTPUUYECKUI 3apsii. 3aKOH COXPAaHEHUs SJIEKTPUYECKOIO
3apsaa.

B3aunmoneiictBue 3apsanoB. Todeunsie 3apsabl. 3akoH KynoHa.

OnekTpudeckoe nose. Ero nelicTBue Ha 3JIEKTPUUYECKHE 3apsbl.

Hampsoxk€anocts  anextpudeckoro  mosst.  [IpoOubrit  3apsin.  Jlunuum
HaIPSHKEHHOCTH AJIEKTPUUECKOTO 1oJIsl. OZHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHUINAIBHOCTh 3JIEKTPOCTATUYECKOTO TMOJsA. Pa3HOCTh MOTEHIMATIOB M
HamnpsbkeHune. [loTeHimanbHas SHeprus 3apsia B 3JIEKTPOCTATUYECKOM TOJIE.
[ToreHuman snekTpocTaTuueckoro nossi. CBsi3b HANPSHKEHHOCTH MOJIS U PA3HOCTU
MOTEHIIUAJIOB I DJIGKTPOCTATHYECKOTO TOoJisI (KaKk OJHOPOJHOTO, TaK U
HEOJHOPOHOTO).

[IpuHUMD CynEpHO3UIIMY SIEKTPUUECKUX HOJIEH.

[Tone toueunoro 3apsima. Ilome paBHOMEepHO 3apspkeHHOU cdepol. [lone
PaBHOMEPHO 3apsOKEHHOTO 1o 00bEéMy mmapa. Ilosie paBHOMEpPHO 3apsiKEHHOM
OecKOHEYHOW TUIOCKOCTH. KapTuHbl NWHUN HANPsDKEHHOCTH OTUX TIOJIEH U
AKBHUITOTECHIIMAIHHBIX TTOBEPXHOCTEH.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBHUE PABHOBECUS 3apS0B.

JIMpAEeKTpUKHU B AIEKTPOCTATUYECKOM oJIe. Jusnexrpuueckas
ITPOHUIIAEMOCTh BELIECTBA.



Konnencarop. DeKTpo€MKOCTh KOHJIEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coequHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe coenuHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOTO KOHJIEHCaTopa.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJHOPOIHOM SJIEKTPUUECKOM TIOJIE.

TexHuyeckne yCTpoMCTBa M TEXHOJOTHUYECKHE IMPOLECCHI: JIEKTPOCKOIL,
AIEKTPOMETP, DdJEKTpOCTaTHUECKas 3alluTa, 3a3eMJICHHUE DIEKTPOIpUuOOpOB,
KOHJIeHcaTophl, TeHepaTtop Bau ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO ¥ IPUHLIMI AEHCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE TI0JIE 3aPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX TIIACTHH.

Mogaensb anekTpocTaTuiaeckoro reuepatopa (Baun ne ['paada).

[IpOBOJHUKH B 3JEKTPUUECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOolCTBO U AEUCTBUE KOHAEHCATOPA MOCTOSIHHOM U TIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTH TUIOCKOTO KOHAEHCATOpa OT IUIOIIAJIU
IJIACTUH, PACCTOSAHUS MEXIY HUMH U TUJICKTPUUIECKON MPOHUIIAEMOCTH.

DHeprus 3JEKTPUUECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPa.

3apsiaiKa U paspsziKka KOHIECHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.

OneHka cui B3auMOJICHCTBHS 3apSKEHHBIX TET.

Hab6nronenue npeBpaiiieHus SHEPTUH 3apsKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
W3JIy4Y€HUS CBETONO/IA.

N3ydeHne npoTekanusi TOKa B LEMH, COIAECPKAIIEH KOHIEHCATOP.

Pacnpenenenne Pa3HOCTH NIOTEHIIUAJIOB (HampsHKEeHUS ) pu
MIOCJIEIOBATEILHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue pa3psna KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmosannwlit InekmpuyecKuii mox.

Cwuna Toka. [IocTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHHSI MOCTOSTHHOTO 3JIEKTPUYECKOro Toka. McTouHHMKU
toka. Hanpsiokxenune U u 3/1C &.

3akoH OMa Ji71sl y4acTKa LETH.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTHUBJICHUS
OJIHOPOJHOTO MPOBOJHUKA OT €ro JJIMHBl U IUIOMIAJAN IONEPEYHOTO CEUYECHUSI.
VY nenpHOE CONPOTHUBIICHUE BEIIECTRA.

[TocnenoBarenbHOE, MapaIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBn€HHBIX dnekTpuueckux meneil. [Ipasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—JIenna.

MOUTHOCTh 3JEKTPUYECKOTO TOKa. TeroBasi MOIIHOCTh, BbleNsgeMasi Ha
pe3ucrope.

OJIC U BHYTpEHHEE COINPOTUBICHHE HCTOYHMKA Toka. 3akoH Oma s
MOJMHOW (3aMKHYTOM) JJEKTpUYECKOM 1enu. MOIIHOCTh MCTOYHMKA TOKAa.
KopoTtkoe 3aMbikanue.

KonpencaTtop B 1ienu mOCTOSHHOTO TOKA.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIETMETP, PEOCTAT, CYETUMK FICKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3MepeHune cuitbl TOKa U HapsHKEHUS.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS JIJIs1 pE3UCTOpa,
JIaMITbl HaKaJIMBaHUS U CBETOJMO/A.

3aBUCUMOCTh COMPOTUBIICHUS WIMHAPUUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN MTONIEPEYHOTO CEYEHHUS U MaTepuaa.

Hccnenoanne 3aBUCUMOCTH CUJIBI TOKA OT CONPOTUBJIEHUS MPU ITOCTOSTHHOM
HaIpsHKCHUH.

[Ipsamoe namepenne J/]C. KopoTkoe 3ampIKaHNE TAIbBAHUYECKOTO JIEMEHTA
1 OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CnocoOsbI coeTuHeHUsT UICTOYHUKOB Toka, JJ]C Gatapei.

UccnenoBanue pa3HOCTH MOTEHIMAIOB MEXTY MOTOCAMH UCTOYHUKA TOKa
OT CWJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.

HccnegoBaHne CMENMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOTro CONPOTUBIICHUS POBOHUKOB.

UccnenoBanne 3aBUCUMOCTH CWJIBI TOKa OT HAINpPSHKEHUS Ul JIAMIIbI
HaKaJIMBaHMUS.

YBenuueHue npesena u3MepeHus: amrepmeTpa (BoJIbTMETPA).

N3mepenune DJIC u BHyTpEHHET0 COMMPOTUBJIEHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu IJIC raJibBaHUUECKOTO 3JIEMEHTa OT BPEMEHU
IpU KOPOTKOM 3aMBbIKaHUH.

UccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX/TY MOTOCAMH UCTOYHUKA TOKa
OT CHJIBI TOKA B IIEIIH.

Hccnenoanne 3aBUCUMOCTH MOJE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CUJIbI
TOKa.

Tema 3. Toku 6 paznruunwlx cpeoax.

OJNeKTpUYecKasi MPOBOAUMOCTh  PA3JUYHBIX  BEIIECTB.  DJEKTPOHHAS
IPOBOJAMMOCTh TBEPABIX METAIOB. 3aBUCHUMOCTbH COIPOTUBIICHHS METAJUIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuyecKuid TOK B Bakyyme. CBONCTBA 3EKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas U npUMecHas MIPOBOJUMOCTh
noJTynmpoBoIHUKOB. CBolicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUA TOK B DJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS TUCCOLMALIMS.
OnekTponus. 3akoHsl Dapajes I AIEKTPOJIN3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTENbHBIN
paspsa. PaznmuyHble TUIIBI CAMOCTOSTENBHOTO pa3pana. MomHus. [lnazma.

TexHuyeckre yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30paspsiaHble
JaMIbl, 3JIEKTPOHHO-ITy4eBas TpPyOKa, MOIYMPOBOJIHUKOBBIE TPHUOOPHI: AHOI,
TpaH3uCTOp, (HOTOAMOJ, CBETONMOMA, TajlbBaHUWKA, padUHUPOBAHUE  MEMH,
BBIIUIABKA aJIIOMHUHMS, dJIEKTPOHHAS! MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCHUMOCTB COITPOTUBIICHUSI METAJJIIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB JIEKTPOIUTOB.

3aKkoHbl nnekTpoausa Papanes.

NckpoBoit pa3psia U MPOBOAMMOCTD BO3AYXa.

CpaBHEHHE TPOBOJIMMOCTH METAIIJIOB U TTOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOJUMOCTD THOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKmuKym.

Habnronenue snexkrpousza.

N3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnegoBanue  3aBUCMMOCTH  COINPOTHUBIICHHSI  TEPMOpPE3UCTOpa  OT
TEeMIIepaTyphbl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

Du3n4ecKUuil IPAaKTUKYM.

Crioco0bl n3MepeHust (PU3MUECKUX BEJIIMYMH C UCIIOJIb30BAHUEM aHAJOTOBBIX
U LIUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAATUUKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIHYHUH.
OueHka rpaHull MOrPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHUHM, MCCIEIOBAHUW  3aBUCUMOCTEHN
¢u3nUecKknX BEIUMYMH, TPOBEpPKA MPEMJIOKEHHBIX THUNOTe3 (BBIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pa3zeNiax  «YUYEHHYECKHMH  SKCIEPUMEHT,
Ja00paTopHbIe PabOTHI, TPAKTUKYM) ).

MeknpeaMeTHbIE CBA3U.

WNzyuenne «kypca Qusuku yriyonéaHoro ypoBHs B 10  kiacce
OCYUIECTBJISIETCSL ¢ YUETOM COJIEPKATENbHBIX MEXKIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmnoie nonamus, C6A3aHHbIE C U3YUEHUEM MEN 0008 HAYUHO20
nOo3HaHuA: ABJICHNUE, HAYYHBIH PakT, TUoTe3a, pu3nyeckasi BeJIMUYUHA, 3aKOH,



Teopusi, HaONIOJICHHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHUE,
HOTPEIIHOCTY U3MEPEHUI, N3MepUTENbHbIE TPUOOPHI, U(pOoBas 1adopaTopus.

Mamemamuka: pelieHUe CUCTEMbl YypaBHeHUH. JluHeliHas QyHKIHS,
napaboia, runepoona, ux rpadukd U cBoicTBa. TpuroHomeTpudyeckue (QyHKIUH:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
BekToph! 1 MX MPOEKIMK Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozua: MmexaHndyeckoe JBIKEHHE B KUBOU mpupoze, Auddysus, ocMoc,
TEII000MEH JKMBBIX OpPTaHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpesbl,
yTUIU3alusg OHMOOPraHMYEeCKOro TOIUIMBA [JIsl BBIPAOOTKM  «TEIJIOBOW» H
AIIEKTPOIHEPT U, TIOBEPXHOCTHOE HATSKEHHE U KAlTMIUISIPHBIC SIBJICHUS B IPUPO/IE,
AJIEKTPUYECKUE SIBJICHUS B )KUBOM MpUpPOJE.

Xumuna: NUCKPETHOE CTPOEHHE BEILECTBA, CTPOCHHWE aTOMOB U  MOJIEKYII,
MOJIb BEILECTBA, MOJISIpHAas Macca, IOJIy4YeHHEe HaHOMAaTepHalloB, TEIUIOBbIE
CBOMCTBA TBEPABIX TN, KUIKOCTEH U Ta30B, KUIAKUE KPUCTAIUIBI, JIEKTPHUIECKHE
CBOMCTBa METAJLJIOB, SJIEKTPOIUTHYECKAs TUCCOLMALINS, TalbBaHUKA, JIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpagpus: BnaxxHOCTb BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue ABMXKEHUN C HCIOIb30BAaHHUEM MEXaHU3MOB,
y4€T CYXOro ¥ JKHUIKOTO TPEHHs B TEXHUKE, CTaTHMYECKHE KOHCTPYKIIHH
(KpOHIITEHH, peméryaThleé KOHCTPYKIIMH), MCIOJb30BaHNE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYTHUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOuHa, ObITOBOM XOJOIMIBHUK, KOHIULMOHEP, TEXHOJIOTUU
MOJIy4YEHHUsI COBPEMEHHBIX MAaTepHaJoB, B TOM 4YHCJIE€ HAHOMATEpHUaJOB, W
HAaHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIe JIaAMIIbI, TOJTYIPOBOHUKOBBIE TIPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DieKkTpoaAuHAMHUKA.

Tema 4. Macnumnmnoe noe.

B3auMopelicTBUE TOCTOSHHBIX MAarHMTOB W MPOBOJAHUKOB C  TOKOM.
MarautHoe mnone. Bexktop MarHuTHOW WHAYKUMHW. [IpuHomn cyneprnosuunu
MAarHUTHBIX MOJIEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarHutHoe 1moJsie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro BuTKa). OnbIT Jpcrena.

Cuna AMnepa, €€ HarpaBJICHUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBIe€HUE U MOIYJb. JIBH>KEHUE 3apsHKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHUTHOM moJje. Pabora cuist Jlopenta.

MaruutHoe none B Beniectse. PeppoMarHeTUKH, Mapa- U TUaMarHeTUKH.



TexHuueckue YCTPOfICTBa N TCXHOJOIMYCCKHUC IIPOLECCChI: TIPUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHuTOB, TECTEP-MYJIbTUMETP,
AIEKTPOJBUTATEND SIKOOU, YCKOPUTETH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptyna nmHMM  WMHAYKOMM ~ MardHATHOIO — IIOJISL  IIOJIOCOBOTO U
MOJKOBOOOPA3HOIO MOCTOSIHHBIX MAarHUTOB.

KapTuHa 1uHMN MarHMTHON MHYKIIMHU MOJIS JJMHHOTO MIPSMOTO TPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOAHMKA, KATYIIKU C TOKOM.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIIa Ha MOHBI AJIEKTPOJIUTA.

Habmronenune nBuKeHUs IMydKa 3JIEKTPOHOB B MAarHUTHOM I1OJI€.

[Tpunun JTECUCTBUS 3JIEKTPOU3MEPUTEIIBHOTO npubdopa
MAarHUTOIEKTPUIECKOU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopmsie padomol, nPAKmMUKym.

HccnenoBanre MarHuTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB eppOMarHETHKOB.

HccnenoBanue AeCTBUA IOCTOSIHHOIO MAarHUTa Ha paMKY C TOKOM.

N3mepenne cuibl Amnepa.

N3ydenue 3aBUCUMOCTH CUJIbl AMITEpa OT CHJIbI TOKA.

OnpeneneHne MarHUTHOW MHAYKIIUA HA OCHOBE U3MEPEHUS CUJIbI AMIepa.

Tema 5. InekmpomazHumHas UHOYKUUA.

SIBiieHME DNEKTPOMArHUTHOW MWHAYKOMH. IlOTOK BEKTOpa MAarHUTHOM
uaaykiuu. OJIC uHAyKIMU. 3aKOoH dJIEKTPOMAarHuTHOM HHAYKuuu Dapanes.
Buxpesoe snekrpuueckoe nosie. Toku Dyko.

OJIC uHAYKUMM B MPOBOJHUKE, JBWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

IIpaBuio Jlenna.

NunyktuBHOCTh. KaTylika HWHAYKTMBHOCTH B II€MM IOCTOSIHHOTO TOKA.
SABnenue camonHaykunu. 3/]C caMonHAYKIMK.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHnueckne yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIMOHHAS
1I€4b, COJICHOM/I, 3aIATA OT JICKTPU3ALNUU TEJI IPU ABUKECHUU B MArHUTHOM I10OJIE
3emiu.

Jemoncmpayuu.

HaGnronenue siBjeHUS SIEKTPOMAarHUTHON MHAYKITUH.

UccnenoBanne 3aBucumoctd IJC HHAYKIMKU OT CKOPOCTH HU3MEHEHMS
MAarHUTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenurie MarauTa B allOMUHUEBOM (MEIHOM) TpyOe.

SBneHne caMOMHAYKIUU.

Uccnenosanne 3aBucumoctd J/JC caMOMHAYKIIMM OT CKOPOCTH HU3MEHEHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomaol, npaKmuKym.

UccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON UHIYKIIUH.

Onpenenenrne MHAYKIUNA BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sSBICHUS] CAMOUHIYKIIHH.

COopxka MoJ1eH 3JEKTPOMarHuTHOTO TeHepaTopa.

Pa3nen 5. KosiebaHnusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Koneb6arenbnas cucrema. CBOOOHBIE KOJICOAHUS.

IMapmonunueckue konebanusi. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHepreTUuecKoe ONMHUCAHKUE (3aKOH COXPAaHEHMsI MEXaHUYECKOW 3Hepruu). BeiBoa
JTUHAMUYECKOTO OMUCAHUsI TAPMOHUYECKUX KOJEOAHUI M3 WX DHEPreTHUYECKOro U
KMHEMAaTUYECKOTO OMUCAHUS.

AmMmutyna u ¢asza konedaHuil. CBA3b aMIUIMTYAbl KOJEOaAHUN HCXOAHOU
BEJIMYHMHBI C aMIUTUTYIaMU KOJIeOaHUi €€ CKOPOCTH M YCKOPEHHUSI.

Ilepuon u uvactora kojeOanuid. Ilepmom MambiX CBOOOIHBIX KoJieOaHMI
MaTeMaTU4ecKoro wmastHuka. Ilepuoa CBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aryxatonux konebanusx. BeinyxaeHHbie konebanus. Pezonanc.
Pe3onancHas kpuBas. BrnusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJNIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTHUECKHE MPOLECChl: METPOHOM, YacChl,
KaydeJil, My3bIKaJIbHbIe MHCTPYMEHTHI, ceicmorpad.

Jlemoncmpayuu.

3anuck KoJIeOaTEIHbHOTO JIBUKEHUS.

HaOmnronenue He3aBUCUMOCTH TepUoa MaJIbIX KOJIeOaHUM rpy3a Ha HUTU OT
aAMILTATYIBI.

HccnenoBanue 3aTyxaromux KojieOaHU 1 3aBUCUMOCTH TIEpHUOjia CBOOOTHBIX
KOJIeOaHMI OT COMPOTUBIICHUSI.

UccnegoBanue kosnebaHMid TIpy3a Ha MACCUBHOM MpYyXUHE C ULEIbIO
(dbopMHpOBaHUS MIPEACTABICHUN 00 UIeaTbHON MOJIEH MPY>KUHHOTO MasTHHUKA.

3aK0H COXpaHEHUS IHEPTUM MPHU KOJIeOaHUSIX TPy3a Ha MPYKUHE.

HccnenoBanune BBIHYXIEHHBIX KOJICOaAHUIH.

Ha6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomaolt, npaKmuKym.



W3mepenue mnepuona CBOOOJHBIX KOJNECOAHMM HHUTSHOTO W MPYXKHUHHOTO
MasATHUKOB.

N3ydeHnne 3aKOHOB IBIKEHUS TeJla B X0J1€ KoyieOaHUil Ha YIIPYTroM IOJIBECE.

N3yueHue NBUKEHUSI HUTIHOTO MASITHUKA.

[IpeoOpazoBaHue SHEPTUH B PY>KUHHOM MAasITHUKE.

HccnenoBanue yobIBaHUS aMIUIUTYIbI 3aTyXAIONINX KOJICOAHU.

HccnenoBanue BRIHYXIECHHBIX KOJIeOaHU.

Tema 2. dnekmpomaznummusle Konedanus.

Konebarenbupiii  kKoHTYp. CBOOOIHBIC SJICKTPOMArHUTHBIE KOJICOAHUS B
uaeanbHoOM KosiebareabHOM KoHType. Dopmyna Tomcona. CBsI3b aMIUIATYABI
3apsA/ia KOHJAEHCATopa C aMIUIMTYOM CHITIbI TOKa B KOJIeOAaTETbHOM KOHTYpE.

3aKOH COXpAHEHHMsI SHEPTUH B UJCATBHOM KOJIeOaTEIbHOM KOHTYPE.

3aryxaronme AJIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbIe
AJIEKTPOMarHuTHbIE KOJeOaHusl.

IlepemeHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JNEUCTBYIOIIEE 3HAUYCHHE CWIbl TOKA W HANPSKCHUS TpU pa3iudHoi Qopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CunyconIanbHbIA TMEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M KaTylika
MHIYKTUBHOCTU B LE€NU CUHYCOWJAIBHOTO MEPEMEHHOr0 TOKA. PE30HAHC TOKOB.
Pe3onanc HanpsikeHui.

Wneanwubiii  Tpancpopmarop. IlpomsBoactBo, mepemada u morpebdiieHue
ANEKTPUYECKON SJHEPTUH.

OKOJIOTMYECKHE PHUCKM IpU IMPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
UCIIOJIB30BAHUS JIEKTPOIHEPTHH B IOBCEAHEBHOM KHU3HHU.

TexHruecKrue yCTpOICTBA M TEXHOJIOTMYECKHE MPOLECCHI: ANEKTPUYECKUI
3BOHOK, T'€HEpATOp NEPEMEHHOTO TOKA, IMHUU AIEKTPOIIEpeaay.

Jlemoncmpayuu.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh 4aCTOThl CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcumimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['eneparop He3aTyXaroIIUX IEKTPOMArHUTHBIX KOJIEOAHUM.

Mopeib 3IeKTPOMAarHUTHOTO TeHEPaTopA.

BoiHyX/1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHMUS.

Pe3ucrtop, KaTymka MHIYKTHBHOCTH M KOHAEHCATOP B LIEMH MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mOCIENOBATEIBLHOM COEIUHEHUU PE3UCTOPa, KaTYIIKH
WHJIYKTUBHOCTH M KOHJIEHCATOPA.

VYeTpoiicTBO U IPHUHITUIL AeHCTBHS TpaHchopMaTopa.



Mojiesib TMHUM 3JIEKTPOIIEPEIAYuH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomasl, nPAKMUKYM.

N3yuenue tpancdopmaropa.

HccnenoBanue nepeMeHHOT0 TOKa Yepe3 MocIe0BaTeIbHO COeAMHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

Hab6nronenue 351eKTpoMarHiTHOr0 pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMaAzZHUnIHble 60IHDbL.

MexaHu4eckne BOJIHBI, YCJIOBHUS WX pacmpoctpaHeHus. [lomepeunpie u
MPOJIOJIbHBIC BOJHBL. [lepmona, CKOpPOCTh pacrpoCTpaHEHWs W JUIMHA BOJIHEI.
CBoiicTBa MEXaHWYECKUX BOJIH: OTpPaXEHUE, IMpeJoMIIeHHe, MHTepPepeHuus u
nudpaxims.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHHE OKPY>KAIOIIECH CPEIbI.

DONEeKTPOMArHUTHBIC BOJHBI. Y CJIOBUSI U3ITyUYEHHUS DJICKTPOMATrHUTHBIX BOJIH.
B3anMHas opreHTa1us BEKTOPOB B AJIEKTPOMATrHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTPaXXE€HUE,  MPEIIOMIICHHE,
noJigspu3anus, uHTepdepeHuns u qudpaxius.

[Mkana >meKTpOMarHuTHBIX BOJIH. [IprMeHeHHne 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIIBI paguOCBA3U U TENIEBUACHUA. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIICH CpeIbl.

Texnuueckue yCTpONCTBA M TPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-nieun,
yJIBTPA3BYKOBasl TUArHOCTHUKA B TEXHUKE U METUITUHE.

Jlemoncmpayuu.

OO0pazoBaHue ¥ pacpOCTpaHEHUE MOMEPEYHBIX U TTPOIOJIBHBIX BOJIH.

Konebumromieecst Teo Kak UICTOYHUK 3BYKa.

3aBUCUMOCTH JUTMHBI BOJHBI OT YaCTOTHI KOJICOAHMIA.

HaGnronenue otpakeHus: M IPEeTOMIICHUSI MEXaHUYECKHUX BOJTH.

Hab6nronenue narepdepeniimm u nudpakiinu MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €r0 IPUMCHCHHE.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUTATYIOU |
4aCTOTOM KOJIeOaHMUIA.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE,
npesioMJIeHUE, oJisipu3anus, nudpakius, nHTepdepeHIus.

Oo6HapyxeHue HHPPaKpacHOro U yIbTpaduoIeTOBOrO U3ITYUSHHM.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomasl, nPAKMUKYM.



N3ydyeHnne napaMeTpoB 3BYKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmucxa.

[IpssMONMHEHOE pacpOCTpaHEHHE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIN UCTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0pakeHuil B
wiockoM 3epkaie. Chepuueckue 3epkaa.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOJIIOTHBIN MTOKa3aTelb
npenomiieHust. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [IocTOSHCTBO YaCTOTHI
CBETA M COOTHOIIECHHWE JUIMH BOJH IIPU IEPEXO0JIE MOHOXPOMATHYECKOTO CBETA
yepes Tpa”Hully pasjielia IByX ONTHYECKUX CPEX.

Xoa nydeir B mpusme. Jucnepcusa ceta. ClOXHBIM cocTaB O€lIoro cBeTa.
[Ber.

[TomHOe BHyTpeHHEe OoTpakeHue. lIpenenbHblii yroy MmoJHOrO BHYTPEHHETO
OTPAKEHHUSI.

CobOuparoriiue ¥ pacceuBaromue JuH3bl. ToHkas JnuH3a. DOKyCcHOE
pacCTOSIHUE U ONTHYECKass CUjla TOHKOM JHMH3bI. 3aBUCUMOCTh (HOKYCHOTO
paccTosiHUST TOHKOM c(epuuecKoil JIMH3bI OT €€ T€OMETPUU M OTHOCHUTEIBHOTO
ITOKA3aTeIIs MPEITOMIICHUS.

dopMyra TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xon Jy4a, MPOUIEAIIETrO JIMH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOMN
ontuueckoir ocu. lloctpoeHne wu300pakeHU TOUKM M OTpe3Ka MpSAMOU B
cOOMpAOIIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuyeckue npubdopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl TpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. Wurtepdepenmusi cBera. KorepeHTHble HMCTOYHHKH.
VYcaoBusi HaOMOEHUS MAaKCUMyMOB M MHHHMMYMOB B HHTEp(hEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [IpuMmepnl KilaccHyecKux
UHTEP(DEPEHIIMOHHBIX CXEM.

HNudpakusa cBera. JudpakiuonHas pemérka. YCIOBUE HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB TP NAJE€HUU MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPaKIIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckrue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIa,
MepucKom, QoToanmnapaT, MUKPOCKOI, MPOEKIIMOHHBINA amnmapar, MPOCBETIICHUE
OTITHKH, BOJIOKOHHAS OTNTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



Uccnenosanue nperoMaeHus CBETA.

Habumoienue noaHoro BHyTPEHHETo OTpaxeHusl. Mosiens CBETOBOA.

UccnegoBanne Xoaa CBETOBBIX IIYYKOB YEpE3 ILIOCKOMAPAIIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paXKeHU B JIMH3AX.

Mopenu MUKpOCKoIa, TEJIECKOIA.

HaGnronenue nnTepdepeHiinm caera.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

Ha6nronenue nudpaximm cBera.

N3yuenne nudpakiiMOHHON peIEéTKH.

Hab6nronenue nudpakiimiOHHOTO CIIEKTpA.

HaOnronenue aucnepcuu cBeTa.

HaOnronenue nonspuzanuu cBeTa.

[IpumeHeHne MOASIPOUIOB ISl U3YUYCHUSI MEXaHUUYECKUX HATIPSAKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3mepenne nokaszaresns npeaoMIECHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
MIpUMEPE KUJIKUX JTUH3).

N3mepenne poKyCHOTO pacCTOSHUS pACCEUBAIOIINX JIMH3.

[Tonyuenue n300pakeHusi B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tomy4yenue n300pakeHUs: B CUCTEME U3 ABYX JIMH3.

KoncTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6nronenue audpaxiuu, naTepdepeHIIug 1 MOISpU3aIuU CBETA.

N3ydenue nossipuzanuu CBeTa, OTPAXKEHHOTO OT MMOBEPXHOCTHU AUIIICKTPHUKA.

N3yuenune naTepdepeHIInM JIa3epHOTO U3IyYEHUS Ha ABYX IIEX.

Habmonenue nucnepcun.

Hab6nronenue u uccnenoBanve IMPpakiimOHHOTO CIIEKTPA.

N3mepenune HbI CBETOBOUM BOJIHBI.

[TomydyeHue criekTpa U3ITy4eHUS] CBETOIMO/A MPU MOMOIIHN AUPPAKITMOHHOM
PELIETKH.

Pa3znen 6. OcHOBBI crIeNMAIbHOI TEOPUHM OTHOCHTEJIBLHOCTH.

I'panuubl  NpUMEHMMOCTM — KilacCM4YeckoM — MexaHuku.  [loctynarel
CIIeMAIbHOU T€OPUU OTHOCUTEILHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  wHTepBasl.  [IpeoOpazoBanus  Jlopenia.
YcinoBue mnpuuMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHH U COKpAICHUE JIJTUHBI.

DHEprusi U UMITYJIbLC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3b MacChl C SHEPrUed U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPTHUS
MOKOSI.



TexHuyeckre yCcTpoNCTBa U TEXHOJOTUYECKHUE MPOLIECCHI: CITyTHUKOBBIC
NpUEMHUKY, YCKOPUTENIN 3apsKEHHBIX YaCTHIL.

Y4eHn4YeCKuil IKCIIEPUMEHT, TA0OPATOPHBIE pabOTHI, IPAKTUKYM.

Onpenenenve UMIyJbca W OSHEPrUM  PEISTUBUCTCKUX 4acTull (10
doTorpadgusiM TPEeKOB 3apSXKEHHBIX YACTHUI] B MArHUTHOM TOJIE).

Pa3znen 7. KBanToBasi (pusuka.

Tema 1. Kopnyckynapno-6011n060ii oyanusm.

PaBHOBeCcHOE TEIIOBOE M3NydYeHHUE (M3TydeHHE aOCOMIOTHO YEPHOTO Tena).
3akoH cmenienns Buna. ['unoresa [1nanka o KBaHTax.

@DOTOHBI. DHEPTHUSI U UMITYJIEC (DOTOHA.

®otoaddext. OnbiThl A. I'. CtoneroBa. 3akoHsl ¢hoTodddexra. YpaBHEeHUE
Oitamreitna s potodddexra. «KpacHas rpanuna» gporosaddekra.

JlaBnenue cBeta (B YaCTHOCTH, JaBJIGHHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaxkarollyr moBepxHocTh). OmbiTel [1. H.
Jlebenena.

Bonnosele cBolicTBa yactull. Bonnsl ne bpois. nvnaa BosiHbl ne bpouns u
pa3Mepbl 00JacTM JIOKaNM3aluu JBHXKYyILIecs dvactunpbl. KopryckynispHo-
BOJIHOBOM ayanu3M. [{udpakiys 371eKTpOHOB Ha KpUcCTasiax.

Cneunduka usmepeuii B Mukpomupe. COOTHOIICHUSI HEOMpeaeaEHHOCTEN
I'efizenbepra.

TexHUYecKre YCTPOWCTBA M TEXHOJOTUYECKUE MPOLECCHI: CIIEKTPOMETD,
doTosMeMEHT, (HOTONATUMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOIUO/.

Hemoncmpauuu.

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (hoTodPdeKTa.

UccnenoBanne 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBELLEHHOCTH.

CBeToauon.

Conneunas 6aTapes.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.

HccnenoBanne ¢poTope3ucropa.

N3mepenne nocrostauoi [limanka Ha ocHOBe HccienoBanus GhoTodddexra.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSAKEHUS.

Tema 2. Duzuka amoma.

OnpITEl MO HCCIIEIOBAHUIO CTpOeHUs aroMa. IlnmaHerapHas Monelb aroMa
Pesepdopna.

[Toctynatel bopa. U3nyuenune u normioieHre (GOTOHOB MpHU MEPEXOAE aToMa
C OTHOTO YPOBHSI DJHEPTUU HA APYIOM.



Bunbl cnexktpoB. CrieKTp ypOBHEW 3HEPTUH aToMa BOJOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE U31y4YeHue cBeta. Jlazep.

TexHn4eckre yCTPOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: CIEKTPATbHbBIN
aHanu3 (CIEKTPOCKOII), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu.

Monens onbita Pesepdopna.

Habmoienne nuHeivaThiX CIEKTPOB.

YCTpONCTBO M AEUCTBUE CUETUYMKA MOHU3UPYIOIINX YaCTHII.

Ornpenenenue JIMHBI BOJHBI JTA36PHOTO U3TyUYCHUSI.

Yuenuueckuit s3xcnepumenm, nabopamopnsie padomaol, NPAKMUKYM.

Ha6nronenue nuHeyaToro CexkTpa.

HccnenoBanue crniekTpa paspeKE€HHOrO aTOMapHOTO BOAOPOJA U U3MEPEHUE
nocrosinnoi Punbepra.

Tema 3. Quzuxka amomnoz2o A0pa u 1eMeHmMapHbIX YaACHuy,.

Hyxnonnas mozgens sigpa ['eiizenbepra—MBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M3oronsl.

PanuoaktuBHOCTh. Aunbda-pacnaa. IJIEKTPOHHBIA W TO3UTPOHHBIA OeTa-
pacnaz. ['aMmma-uziyyeHue.

3aKOH paJMOAKTHUBHOIO pacrajaa. PaguoakTUBHBIE W30TONBI B MPUPOJE.
CBolicTBa MOHM3HUPYIOUIETO MW3JIyYCHUs. BIusHME pagrOaKTUBHOCTA Ha KUBBIC
opranusmbl. EcTecTBeHHBIN (oH uzmydeHus. JlosumeTpus.

DHeprus CBs3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jlegekt macchl spa.

SAnepubie peakiuu. Jlenenne u cuntes anep. SAnepusie peaktopsl. [Ipodaemsr
yOPaBISIEMOT0 TEPMOSIAEPHOTO CHHTE3a. JKOJIOTUYECKUE aCIEKThl Pa3BUTHUS
SAIEPHON SHEPTETUKH.

Metonbsl  perucTpaid M HUCCIENOBAHUS  DJIEMEHTApPHBIX  YacCTHII.

@yHIaMEHTAIbHBIE B3aUMOJACUCTBUSA. bapuOHBI, ME30HBI U JICIITOHBI.
[IpencraBnenune o CtangapTHON Moenu. KBapK-rimrooHHass MOJEb aJpOHOB.

®uzuka 3a npeaenamu CrtaHmapTHoW Monaenu. TéMmHas Matepuss U TEMHas
SHEprusl.

EnuHcTBO prznueckoit KapTHHBI MUpA.

TexHuueckne yCTporMCTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: T03UMETP, KaMepa
Bunbcona, simepHBI  peakTop, TEPMOSACPHBIA peakTop, aromMHas Oomba,
MarHUTHO-PE30HaHCHAas TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomaol, npaKmuKym.

HccnenoBanue TpekoB YyacTull (110 TOTOBBIM (GoTOrpadusim).

UccnenoBanue paanoakTUBHOTO (hOHA C UCTIOJIb30BAaHUEM JIO3UMETPA.

N3yuenune nmormomenust 6eTa-4acTHI] AIFOMUHUEM.

Pa3nes 8. Ji1eMeHTbI ACTPOHOMHHU U ACTPOPU3UKH.



Otanbl pa3BuTHs acTpoHoMuu. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHoMuu. I[IpUMEHHMMOCTh 3aKOHOB (HU3MKH [JIi OOBSICHEHUS MPHUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metoapl acTpOHOMHYECKUX HcclieoBaHuil. COBpEMEHHBIE ONTUYECKHE
TEJECKOIbI, PaJANOTEIECKOIbI, BHEATMOC(EPHAST aCTPOHOMMUSI.

Bun 3Bé3gnoro Heda. Co3Be3nus, sSipkue 3BE37bl, IJIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun ComHIa 1 3BE3I.

3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKU. J[MarpaMma «CreKTpaibHbIN KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM IOCJIENOBATEIbHOCTH. 3aBHCUMOCTh «Macca —
CBETHUMOCTB» JUIsl 3BE3J TJIABHOM MOCIEN0BATEIbHOCTH. BHYTpEHHEE CTpOECHHUE
3BE3/1. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIACHUU U 3BooIMU ConHIa U
3BE31. DTaIbl KU3HU 3BE3I.

Mineunsin Ilyte — Hama ['anaktuka. [lonoxenme m aemxkenne ConHua B
lNanaktuke. Tunel ranaktuk. Pagnoranaktvuky n kBasapsl. UEpHBIE IBIPHI B AIpax
rajgakTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa0061a. Paz0eranue rajakTuk.
Teopus bonboro B3peiBa. PennkroBoe nsimydyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeméunnie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonooenus.

HaGnronenust 3B€34HOr0 HEOA HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAHHEM
KOMIIBIOTEPHBIX MPUIOKEHUHN ISl ONPEIeNICHUs] TTOJIOKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJyIIapusi U SIpKUe
3BE3/bI.

HaGnronenuss B Ttenmeckonm JlyHbI, mjiaHeT, TYMaHHOCTEH © 3BE3MIHBIX
CKOIUIEHUH.

PDu3nYecKUuil NPaKTUKYM.

CnocoObI u3MepeHus: PU3NUecKux BETUYUH C HUCIIOJIB30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AGCOJIIOTHBIC U OTHOCUTEIHHBIC TTOTPEITHOCTH U3MEPECHUN (DU3NIECKUX BEITHUNH.
OueHka rpaHull MOrPEIIHOCTEH.

[IpoBenenne KOCBEHHBIX HW3MEPEHHUHM, HCCICIOBAaHUN  3aBUCHUMOCTEH
(¢u3MuecKuX BEIUYMH, NPOBEpKA MNPEMJIOKEHHbIX TUIoTe3 (BbIOOp M3 padorT,
OMMUCAaHHBIX B  TEMAaTHYECKUX  paszaenax  «YUCHHMYECKUH  AKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM) ).

O0o01maonee NOBTOPEHUE.



O06001enHne U cucTeMaTu3alus CoAepKaHus pa3AesoB Kypca «MexaHukay,
«MomnekynspHas Qu3nKa U TepMOJUHAMUKA», « DIEKTpoauHaAMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHATIBHOM TEOPUH OTHOCUTENIbHOCTW», «KBaHTOBas
puznka», «IEMEHTbl aCTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢u3ukm U acTpOHOMHMM B SKOHOMHMYECKOH, TEXHOJOTHYECKOH,
COLIMAJIbHON M ATUYECKOM cepax AESITENbHOCTH YEJI0BEKa, POb U MECTO (PU3UKU
Y aCTPOHOMHMH B COBPEMEHHOM HAyYHOU KapTUHE MHpPA, 3HAYCHHUE ONUCATENBHOM,
CUCTEeMATU3HUPYIOMICH,  OOBICHUTEIPHOW M MPOTHOCTUYECKOW  (YHKIIHIA
puznyeckoil Teopum, posib GU3NUECKON TeOpUU B (OPMUPOBAHUN MPEICTABICHUIN
0 (U3nMYeCcKOl KapTUHE MUPA, MECTO (PU3NUYECKOW KapTUHBI MHpa B OOILEM psAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MexnpeaMeTHbIe CBS3H.

N3yuenne «kypca ¢dusuku yrayonéanoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3E€HM C KypcaMu
MaTeMaTUKHu, OMOJIOTUHU, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nOo3HaHuA: SBICHHWE, HAY4YHBIA (akT, THNoTe3a, (PU3NyecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, OHKCIEPUMEHT, MOJCIUPOBaHHUE, MOJIENb, HW3MEpPEHHUE,
HOTPELIHOCTY U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CHUCTEMBI ypaBHEHUW. TpUTOHOMETpUYECKHE
(YHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. BEKTOpPBI M MX IPOEKLMHU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoanbie 3neMeHTapHbIX (GyHKUMA. [Ipu3Hakun MoAoOus TPEyroJbHUKOB,
ompeIesICHHUE TUIOMAIU TIIOCKUX (GUryp u o0bEéMa Tel.

Buonozua: >nexkrpuueckue SBICHHS B JKMBOM mpupoje, KojeOaTenbHbIE
IBIKEHUS B JKMBOW THPHUPOJE, OKOJOTWYECKHE PUCKH NPU MPOU3BOJCTBE
JJIEKTPOOHEPIUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAIOLIEH  Cpenbl,
yJIBTPa3BYKOBasi JIMArHOCTUKAa B MEIHIHMHE, ONTHYECKHE SIBJIICHHUS B >KMBOU
IpUPO/JIE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsI CTPYKTYypa TBEPIBIX
T€d, MEXaHWU3Mbl O0Opa30BaHUS KPUCTALIMYECKON PpEIIETKH, CIEKTPaJbHBIM
aHaJIM3.

T'eocpagpua. MmarHuTHBIE TMOJOCa 3€MJIM, 3aJ€KU MArHUTHBIX DY,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonozcusn. TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, JJEKTPOMArHUTOB,
ANEeKTpoJABUTaTENb SIKOOM, TeHepaTop MEPEMEHHOro0 TOKAa, WHIAYKIMOHHAs Ieub,
JMHUM DJIEKTPOIepeaay, dJIEeKTPOABUraTelb, paaap, paIuoNpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neup, ynbTpa3ByKoBas JUArHOCTHKA B TEXHUKE,



HpOGKHI/IOHHBIfI aIrmapar, BOJIOKOHHAsA OIITUKA, COJTHCUHAA 6aTape;1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SHCPICTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.



I[NTAHUPYEMBIE PE3VJIbTATBEI OCBOEHU A ITPOI'PAMMBI [10 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yabTaThbl OCBOCHHUS ydeOHOro mnpeaMera «Duszukay
JOJKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YJarONUXCsl PYKOBOICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPCHHEH TMO3HMIMEH JUIHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUEHTAllU{, TIO3UTUBHBIX BHYTPEHHUX  yOEXKIEHUH, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, paCIIMPEHUE >KU3HEHHOTO
ONBITA U OMbITA ACATEIBHOCTH B MPOLECCE PEATN3AMU OCHOBHBIX HAIPABJICHUM
BOCIIUTATENBLHOMN JEATEIBHOCTH, B TOM YHCJIE B YaCTHU:

rPasKIAHCKOT0 BOCTIMTAHUSA:

e COPMUPOBAHHOCTH TPAXKAAHCKON MO3UIUU 00YYAIONIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOI'O YJI€HA POCCUUCKOTO OOIIECTBA;

e IPUHATHUE TPAAUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX [IEHHOCTEH;

¢ TOTOBHOCTh BECTHM COBMECTHYIO JIESITEIBHOCTh B MHTEpPECAX TI'PaXXITAHCKOIO
oOIecTBa, y4yacTBOBaTb B CaMOYINpaBlIeHHUH B 00pa3oBaTeNbHON
OpraHu3aluy;

e YMEHUE B3aUMOJICHCTBOBATH C COI[MATILHBIMU MHCTUTYTAMU B COOTBETCTBUU

¢ UX QYHKIUSAMU U Ha3HAYCHUEM;

¢ TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM €SI TENHHOCTH.

NaTPUOTHYECKOI0 BOCIIUTAHUSA:
e CHhOPMUPOBAHHOCTH POCCUHCKOM rpaK1aHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;
¢ [ICHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHMBOJIAM, JTOCTHXKECHUAM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS
e CpOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MTOBEICHUS;
¢ CIIOCOOHOCTh OIICHMBATh CUTYAllMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM
YHUCJIE€ B ACATEIIBHOCTH YYEHOTO;

e OCO3HAHUE JTUYHOTO BKJIJIa B IOCTPOCHUE YCTOMYUBOTO OYAYIIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

¢3CTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAs OCTETUKY  HAYYHOTO

TBOPUYECTBA, MPUCYIIETO PU3NUECKON HAYKE.
TPYAOBOI0 BOCTINTAHUSA:



e UHTEpPEC K Pa3IMuHbIM cepaM MpodeccrnoHaTbHON NeATEeIHOCTH, B TOM
YHUCJI€ CBS3aHHBIM C (U3UKOM M TEXHUKOW, YMEHUE COBEpIIATh
OCO3HaHHBINA BbIOOP Oyayiiel nmpodeccun U peann30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE TUTAHbL;

¢ TOTOBHOCTH M CHOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00IacTH
($u3MKHN Ha TPOTSKEHUH BCEU KU3HU.

IKOJIOTMYECKOT0 BOCIIUTAHUSA:

e cQOPMHUPOBAHHOCTH SKOJOTHUYECKON KYJIBTYPHl, OCO3HAHHUE TI00aTBHOTO
XapaKTepa 3KOJOTUYECKHUX MPOOIeM;

e IJTJAHUPOBAHUE U OCYUIECTBJIICHUE JACUCTBUM B OKPYXKAIOILIECH Cpelie Ha
OCHOBE 3HaHUS LEJNEN YCTOMYNBOIO pa3BUTHUS YEJIOBEUECTBA;

e PaCIIMPEHUE ONBITA ACSATEIBHOCTU 3KOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE MMEIOUINXCS 3HAHUU 1O (PUBHKE.

LHEHHOCTH HAYYHOTI'0 O3HAHUS:

e CQOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUYECKOIN HAYKH;

¢ OCO3HAaHHME LEHHOCTH HAY4YHOM JEATEIBbHOCTH, IOTOBHOCTH B IIPOLECCE
U3y4eHUs (QU3UKU OCYLIECTBIATh MPOEKTHYI0 U HCCIEI0BATENIbCKYIO
NeATENbHOCTh MHJIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIE AeiiCTBHS
ba3oBble JJornyeckue aeicTBYA:
e CAMOCTOSITEILHO  (OPMYJIMPOBATh M aKTyaJu3HpOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONIPEAEHATH LEIU NESITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU KX
JIOCTHIKCHMS,
e BBISIBJISITH  3aKOHOMEPHOCTH M TMPOTHUBOPEYUS B  pacCMaTPUBACMBIX
(UBUYECKUX SBJICHUSX;
e pa3zpabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHalW3a MUMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
¢ BHOCUTh KOPPEKTHBBI B  JICSTEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPE3yJIbTATOB LIEJSAM, OLIEHUBATh PUCKU ITOCIIEICTBUN JIESITEIbHOCTH;
e KOOPJIMHUPOBATh U  BBHITIONHATH pabOTy B  YCJIOBUSX  PEATBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOACHCTBHUS;
e Pa3BHBATh KPEATHBHOC MBIIIJICHHUE IPU PEIICHUHN KU3HECHHBIX ITPOOIIEM.
ba3oBble ucciegoBaTe/IbCKue AeHCTBUS.
e BJIAJIETh HAYYHOU TEPMHUHOJIOTUEH, KITFOUEBBIMU IMOHATUAMU U METOIAMHU
bu3uYeCKOl HAYKH;



* BJIAJICTh HABBIKAMH Y4€OHO-HUCCIIEI0BATEIBCKON U POEKTHOM NEATEIBHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY
IOUCKY METOJOB  peuieHus 3aAad  (U3UYECKOTO  COAEpkKaHMs,
PUMEHEHUIO Pa3IMYHBIX METOAOB [TO3HAHUS;

*BJIAJIETh BHUAAMH JIECSATEIIBHOCTH IO TOJYYEHHIO HOBOIO 3HAHHUS, €ro
MHTEPIPETALNH, TPEOOPa30BAHUIO U PUMEHEHHIO B PA3JINYHBIX YUYEOHBIX
CUTyallusiX, B TOM YHUCJIE€ NPU CO3JaHUM Y4eOHBIX NMPOEKTOB B 00JacTH
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 BBISIBJISITh [TPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peleHus, HaXOAUTb apryMEHThl IS
JI0KA3aTeNIbCTBA CBOMX YTBEPXKIICHUM, 3a/laBaTh MapameTpbl U KPUTEPUU
peuieHus;

e AHAIM3UPOBATH IIOJIyYCHHBIE B XOJA€ PEIICHMs 3aJadd pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (POPMYyJIHpPOBaTH COOCTBEHHbIE 3aJaul B O0Opa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (PU3UKU;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsSM, OLICHUBATh NPUOOPETEHHBIN OTIBIT;

eyMETh IEPEHOCUTh 3HaHUSA 10 (U3MKE B MPAKTUYECKYIO 00JacTb
KU3HENIEATEIIbHOCTH;

e YMETh UHTEIPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeM;

e BBIJIBUTaTh HOBBIE UJEH, IIPEAJIaraTh OPUTMHAIIBHBIE MOIX0/Ibl U PEILIECHUS;

e CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOILIUE aJIbTePHATUBHBIEC PEILICHUSI.

Pabora ¢ undgopmanmeii:

e BJIAJICTh HaBBIKAMM TOJIYY€HUs UH(POpMaUK (PU3NUECKOrO COIEpKaHUS U3
UCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSITENBHO OCYIIECTBIISITh IIOMCK,
aHaJIM3, CHCTEMATH3al{I0 W HMHTEPIpEeTaluio MHPOPMALMHU Pa3TUUHBIX
BUJIOB U (hOPM MPEICTABICHUS;

e OLICHUBATh JOCTOBEPHOCTh HHPOPMALINK;

¢ ICTIOJIb30BaTh ~ CPEACTBA MHQPOPMAIMOHHBIX W  KOMMYHHUKAI[MOHHBIX
TEXHOJOTHUA B  PEIICEHWH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3alMOHHBIX 3a/Ja4 C COOJII0JICHHEM TpeOOBaHUN 3SPrOHOMHKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEpEKEeHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON 0€3011aCHOCTH;

¢ CO3/1aBaTh TEKCThl (PU3NYECKOTO COJECpKaHUS B Pa3iMuHbIX (opmarax c
y4€TOM Ha3HayeHUs HWHQOpPMAalLMKW M UEJNEeBOH ayIUTOpPHM, BBIOMpast
ONTUMAaJIbHYIO0 OPMY MPEICTABICHUS U BU3YaTIU3ALIMH.

KoMMmyHHKaTHBHBIE YHHBeEpPCAIbHbIE yUeOHbIE 1eiiCTBUS:



¢ OCYLIECTBJIATh OOIEHWE Ha YpOKax (U3UKHM U BO BHE-YPOUHOH
NEeSITEBHOCTH;

epacmo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTyallud M  CMsT4aTh
KOH(JIUKTBI;

e pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB;

e IOHUMATh M MCHOJB30BATh MPEUMYIIECTBA KOMAaHIHON M UHANBUIYATbHON
paboThI;

e BRIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JEUCTBUI € y4€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH Ka)KIOT0 YJieHA KOJUIEKTUBA;

e IPUHUMATh LI€IM COBMECTHOM JEATEIbHOCTH, OpPraHuW30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUS 1O €€ JOCTHKEHUIO: COCTaBIATH ILJIaH
JEUCTBUM, pacpeeNaTh pojid ¢ Y4ETOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

¢ OLICHUBAaTh KAa4ye€CTBO CBOETO BKJaJa M Ka)XJOro y4YaCTHHKAa KOMAHJbI B
001 pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSM;

eMpe/JiaraTb HOBBIE MPOEKTHI, OLEHUBATh HAEH C MO3ULHUH HOBU3HBI,
OpUTMHAIBHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

¢ OCYIIECTBJISITh IMO3UTHUBHOE CTPATETUYECKOE TIIOBEICHHE B PA3IUYHBIX
CUTyallusiX, TNPOSBISATH  TBOPYECTBO UM  BOOOpa’KeHUE, OBIThH
WHUIMATUBHBIM.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

¢ CAMOCTOSTEIBHO OCYLIECTBIIATh MO3HABATENIbHYIO ACSATENIbHOCTh B 00JIACTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYJIMPOBATH
COOCTBEHHEIC 3aJ1a4H;

e CAMOCTOSITEJIbHO COCTABJISITh IJIAH PELICHUS PACUETHBIX M KAue€CTBEHHBIX
3a/1ay, MJIaH BBINOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEKOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTCHUIA;

e 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

e PACHIUPATH PaMKH y4€OHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHUN;

e ICTIaTh OCO3HAHHBIA BBHIOOpP, AapPryMEHTHUPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OTIBIT;

¢ CIOCOOCTBOBATh (OPMHUPOBAHUIO U TPOSBICHHUIO JPYAUIMA B 00JIaCTH
(U3KMKK, TMOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA M KyJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHbIN HHTEJJIEKT:



e 1aBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B JCSATEIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;
eBJIAJICTh HABBIKAMU [O3HABATEIbHONM  peQIeKCMH KaK  OCO3HAHUS
COBEpIIaeMbIX JEHCTBHUI U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YNIHTATOB U
OCHOBaHUM;
* HCTI0JIb30BaTh NPUEMBI PEQIIEKCUM AJI OLIEHKHU CUTYyalluH, BEIOOpAa BEPHOIO
pelIeHus;
e YMETh OIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATH PEUICHHUS IO HX
CHIDKEHUIO;
e IPUHUMATh MOTHBBI M apryMEHTBhl JPYTHX TMpH aHallu3e pe3yJbTaToB
JESITeIbHOCTH;
e IPUHUMATH ce0s1, MOHUMasi CBOM HEJTOCTATKH U JIOCTOMHCTBA;
e MPUHUMATh MOTHBBI M apryMEHTHI JIPYTHUX TMpH aHallM3e pe3yJbTaToB
JESITeIbHOCTH;
e PU3HABATH CBOE MPABO W MPABO JAPYTUX HA OMIHOKH.
B mpormecce AOCTHXEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUSI MPOTPAMMBI IO
(¢u3KKe I YpOBHS CpeAHEro oOiiero oOpa3oBaHUsA y OOy4YaroIIMXCS

COBEPIIICHCTBYETCS HMOIIMOHAJIbHBIH UHTEJIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCT:
e CAMOCO3HAHUS, BKJTFOUYAIOIIETO CIIOCOOHOCTh MMOHUMATh cBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BUAETh HAMPABIEHUS PAa3BUTHSI COOCTBEHHOMN
AMOITMOHAIILHOM c(ephl, ObITH YBEPEHHBIM B CeO€;

e CAMOPETYJIMPOBAHNUS, BKJIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEACHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K
AMOITMOHAJILHBIM HM3MEHEHUSIM U TPOSIBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOYAIOUIEN CTPEMIICHHE K JOCTHUKEHUIO LIEJIA U
ycrnexy, ONTHMH3M, UHUIIMATUBHOCTb, YMEHHE JE€HCTBOBATH, UCXOAS W3
CBOMX BO3MOKHOCTEH;

eOMIIaTUH, BKJIIOYAMOIMIEH CHOCOOHOCTh IMOHUMAaThb  AMOLMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro IMpPU OCYIIECTBICHUU OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBUIO U CONEPEKUBAHUIO;

¢ COMANIbHBIX ~ HABBIKOB,  BKJIIOYAIOIIMX  CIHOCOOHOCTh  BBICTpauBaTh
OTHOIIECHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSIBISATH HHTEpEC HU
paspeniaTh KOHGIUKTHI.

I[MTPEJIMETHBIE PE3VYJIbTATBI



K xonmy obOyuenuss B 10 knacce mpenMeTHble pe3ynbTaThl HA YriayOJIEHHOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUIM:
eIOHUMATh POJIb (PU3UKK B  DKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMaIbHOW M ITHYECKOM cdepax aesTeNbHOCTH
YeJI0BEKa, POJib U MECTO (PU3MKHU B COBPEMEHHOW HAYYHOU KapTHHE MUPA,
3HAUYEHHUE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBICHUTEIHLHON U
OpPOrHOCTHYECKOW  QyHKIUH  (pu3Mdyeckoil Teopun —  MEXaHUKH,
MOJICKYJIIPHON (DU3WKH ¥ TEPMOIUHAMUKH, POJIb (DU3UIECKON TEOpPUHU B
(dopMupOBaHNYU TIPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

e pa3JIMyaTh YCIOBUS MPUMEHUMOCTU MoJIeNel PU3NYECKUX TeNl U MPOLIECCOB
(sBneHUM): UHEpIUaNbHAs cHUCTeMa OTcu€ra, abCONIOTHO TBEPIOE TEIO,
MarepuaibHas TOYKa, paBHOYCKOPEHHOE JIBM)KEHHE, CBOOOAHOE IMAJIEHUE,
abcoyoTHO ympyras aedopmanus, aOCOIIOTHO yHpyroe u abCOJIIOTHO
HEYNpPYroe CTOJIKHOBEHHUS, MOJEIM ra3za, >KUAKOCTH U TBEPAOIO
(KpUCTAJTMYECKOT0) TeJla, UJIeabHbIN ra3, TOUCUHBINA 3apsijl, OJHOPOIHOE
ANEKTPUUECKOE MOJIE;

epa3nuyaTh YCJIOBUA (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (PUZUIECKUX
3aKOHOB, MOHUMAaTh BCEOONIUI XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATh U OOBACHATH MEXAaHWYECKHUE TIPOLIECCHl U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXAHUKHU (OTHOCUTEIBbHOCTD
MEXaHUYECKOTO JBWKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
IBWKEHUs, TpeoOpa3oBanusa [amuies uisi CKOPOCTH M TMEpEMEIEHUs,
3akOoHbl HpIOTOHA, NpHUHIMI  OTHOCUTENbHOCTHM ['anmunes, 3akoH
BCEMUPHOIO TATOTEHUS, 3aKOHbI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKOU
OHEPTUU, CBSI3b PaOOTHl CHIBI C U3MEHEHHUEM MEXAaHWYECKON HSHEPTUH,
YCIOBHSI paBHOBECUs TBEPIOTrO Tena), MNpPU HSTOM HCIOJIb30BAThH
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BTOporo
U TpPEeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpAHEHUS UMIIyJbCa H
MEXaHMYECKOIN IHEPTHUH, 3aKOHA BCEMUPHOTO TSITOTECHHUS;

e AHAIM3UPOBATh M OOBACHSITH TEIJIOBBIC MPOIECCHI M SIBICHUS, UCIIOIB3YS
ocHoBHble monoxkeHuss MKT wu 3akoHbl MoONEKyIsIpHOU (U3UKH U
TEPMOAVMHAMUKN (CBA3b JAaBJEHUA HUJEAJbHOIO Tra3a CO CpelHel
KUHETUYECKOW HSHEPruer TEIUIOBOTO JBMIKEHUS W KOHIEHTPAUUEH €ro
MOJIEKYJ, CBSI3b TEMIEpPaTypbl BEIIECTBA CO CpEIHEH KHHETUYECKON
SHEPruey TEIJIOBOTO JBUKEHHS €ro YacCTHll, CBSI3b JIaBJICHUSI UIEATBLHOIO
ra3a ¢ KOHLEHTpalued MOJIEKYJ U €ro TeMIIepaTypoil, ypaBHEHUE
MenneneeBa—KamnepoHa, NeEpBbIM 3aKOH TEPMOJINHAMUKH, 3aKOH



COXpPAaHEHUSI PHEPrUU B TEIUIOBBIX MPOIECCaX), MPU 3TOM HCMOJIb30BAThH
MaTeMaTU4YECKOE BBIPaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
IPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

e AHAIU3UPOBATH U OOBSICHATH ICKTPUUECKUE SBJICHUS, UCIIOIb3YsI OCHOBHbBIC
MOJOKEHUSI W 3aKOHBl  JJIEKTPOJMHAMHUKH  (3aKOH  COXpaHEHUS
AIEKTPUUECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TOJIS, MPUHIMUI CYNEPNO3ULIUNA SIEKTPUUECKUX
MOJIEM, TIPU ATOM YyKa3biBasg YCIOBUS NPUMEHHUMOCTH 3akoHa Kyrona, a
TaKKe NMPAKTUUYECKU BaXKHBbIC COOTHOIICHMS: 3aKOHbI OMa Jyisi yyacTka
LeNM¥ W Uil 3aMKHYTOW JJIEKTPUYECKOW uenu, 3akoH Jlxoyns—Jlenna,
npasuia Kupxroda, 3akonst @apajes s 2JIEKTPOIN3a);

¢ ONKUCHIBATh (PU3MUYECKHE TMPOLIECCHl U SIBJICHUS, HCIOJIb3Ysl BEJIWYUHBI:
MepeMeIleHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TeJ, CHIIa,
MOMEHT CWIbl, JaBJI€HHUE, TMOTCHIMAJIbHAS DHEPrusi, KUHETUYECKas
SHEPrusi, MEXaHWuecKas SHeprus, padoTa CHUJIbI, IIEHTPOCTPEMHUTEIHHOE
YCKOPEHHUE, CHJIa TSHKECTH, CHJIa YIPYrOCTH, CHIIA TPEHHS, MOUIHOCTD,
SHEPrus B3aUMOJEHUCTBUA Tela ¢ 3emi€il BONMU3M €€ TMOBEPXHOCTH,
SHeprusi ympyrod gedopManuu TPYXKUHBI, KOJMYECTBO TEIUIOTHI,
a0coJIIOTHAs TeMmIepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEPTUs UACATBHOTO OJIHOATOMHOTO Ta3a, paboTa HAEaTbHOTO Trasa,
OTHOCHUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ waeanbHOro TEminoBoro
JIBUTATEIIS; AIEKTPUUECKOE T0JI€, HAMPSKEHHOCTh AJIEKTPUUYECKOTO MO,
HanpspKEHHOCTh  TIOJIST  TOYEUHOTO 3apsjia WM 3apsHKEHHOro Imapa B
BaKyyM€ M B JUDJIEKTPHUKE, MOTEHIMAT D3JICKTPOCTATUYECKOrO IOJs,
pPa3HOCTh  MOTEHUHAJIOB, 3JIEKTPOJBIXKYIIAs Cujla, Cuila  TOKa,
HaIpsDKEHWEe, MOIIHOCTh TOKA, »JJIEKTpUYECKas EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHUBJICHUE Yy4yacTKa IIEMU C MOCIeJ0BAaTEIbHBIM U
napajuiesIbHbIM COSTUHEHHEM PE3UCTOPOB, IHEPTHS IIEKTPUUECKOTO TOJIS
KOHJIEHCATOopa;

¢ O0BSICHATH OCOOEHHOCTH MPOTEKAHUS (HU3UYECKUX SBICHUI: MEXaHUIECKOE
JBH)KEHUE, TEIJIOBOE JIBMXKEHUE YaCTHI] BEIIECTBA, TEIJIIOBOE PABHOBECHE,
OpoyHOBCKOEe  JnBIKeHHe, auddy3us, HUCHApPCHHE, KUICHHE U
KOHJICHCAIlUs, IUIaBJICHUE W KPUCTAJIM3AlUs,  HaNpaBICHHOCTH
TeIJIonepeaauu, ICKTPU3aIUs TeJ, SKBUIIOTCHIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOIHUKA;

 POBONTH HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOU (DU3UYECKON BEIMYMUHBI OT
ApYrOM  C  HCHOJIb30BAaHUEM  NPSAMBIX  M3MEPEHUM, NPU  OTOM
KOHCTPYHPOBATh yCTAaHOBKY, (PUKCHpPOBATh pe3yJdbTaThl IMOTYyYEHHON
3aBUCUMOCTH (DU3UYECKUX BEJIMYUH B BUJE rpadUKOB C y4ETOM



aOCOJIOTHBIX TIOTPEIIHOCTEN U3MEPEHUH, JIeJaTh BEIBOBI IO pe3yJIbTaTaM
HCCJICIOBAHUS,

¢ IPOBOANTH KOCBEHHBIC HW3MEPCHUS (U3UYECKUX BEIWYWH, TPU ITOM
BBIOMPATh ONTHMAIBHBIA METOJl M3MEPEHUS, OIEHWBATh AOCOJIOTHBIC H
OTHOCHUTEJIbHBIE TTOTPEITHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPECHUI;

¢ IPOBOJIUTH ONBITHI MO MPOBEPKE MPEIOKEHHOW THIIOTE3bl: IJIaHUPOBATh
AKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJYYEHHBIE PE3yJbTaThl M JENaTh BBIBOJ, O CTaTyce MPEII0KEHHOM
TUIIOTE3bI;

e COOJTIO/IaTh TpaBUjia OE30IMMaCHOTO TPyJa MPHU MPOBEACHUN HUCCIICIOBAaHUIN B
paMKax  y4eOHOro  DKCIEPHUMEHTA, npakTUKymMa ©U  y4eOHO-
WCCIIE0OBATEIbCKOM M TMPOCKTHOW JEATEIBHOCTH C MCIOJIb30BAHUEM
M3MEPUTEIIbHBIX YCTPOUCTB U TJAOOPATOPHOTO 000PYIOBAHUS;

epemIaTh pACUYETHBIE 3aJa4M C SBHO 33JJaHHOM M HEABHO 3aJaHHOU
dbu3uYecKol MOJCIBIO: Ha OCHOBAHMM aHalM3a YCJIOBUS OOOCHOBBLIBATH
BBIOOp (PU3MYECKOH MOJEIM, OTBeYarome TpeOOBaHUSAM 3ajadH,
NPUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJAThI
bU3UYECKUX TEOpUN MNpH HCMHOJb30BAHUM MAaTEMaTUYECKUX METOJIOB
pellIeHus 3a/1a4, TPOBOAUTh PACUEThl HA OCHOBAaHUM MMEIOIIMXCS TAaHHBIX,
aAHAJIM3UPOBATh PE3yJbTaThbl U KOPPEKTUPOBATH METOJAbI PEIICHUS C
y4ETOM MOJYYEHHBIX PE3YJIbTaTOB;

e PEIIIaTh KAUECTBEHHBIE 3a7a4M, TPEOYIOIIHE TPUMECHECHUS 3HAHUN M3 Pa3HBIX
pazziennoB Kypca (GU3MKH, a TaK)Ke HMHTErpalliyd 3HAHWK W3 JIPYTrUx
MPEMETOB €CTECTBEHHO-HAyYHOTO IIMKJIa: BBICTPauWBaTh JIOTHYECKYIO
LETIOYKY PACCyXACHUMN ¢ OMOPOM Ha NU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SBIICHUS;

¢ ICTIOJIB30BaTh ~ TCOPETHUCCKHWE 3HAHUA i1 OOBSICHEHHUS OCHOBHBIX
IMPUHIIAIIOB PA0OThI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB
U TEXHOJIOTHYECKUX MPOIIECCOB;

e IPUBOAUTH MPUMEPHI BKJIAIa POCCUUCKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYXKAIOIIET0 Mupa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e QHAJIM3MPOBATH M OILICHUBATH ITOCICIACTBHS OBITOBOM M IPOM3BOJICTBEHHOM
NEATeIbHOCTH YEJIOBEKAa, CBSI3aHHOM C (DU3WYECKUMHU TMPOIECCaMM, C
MO3UIIMI HKOJOTUUECKON O€30MaCHOCTH, MPEICTABICHUHN O palliOHATILHOM
MIPUPOJIONIOIB30BAHUH, @ TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTUKEHUN
HAayKl U TEXHOJIOTUM [JIs JaJdbHEWIIEro pa3BUTUS YEJIOBEYECKOIO
0o0IIeCcTBa;



e IPUMEHSATH PaA3IUYHbIE CIMOCOOBI paboThl ¢ HHPOpMAaIMe (HU3UUECKOro
COJEp)KaHUsl C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTMM, NPU 3TOM HCIOJb30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIE
TEXHOJIOTMM MJI1 TIOWUCKA, NepepabOTKU M NPEIbsBICHHUS Yy4yeOHOU WU
HAYYHO-TIOMYJISIPHON MH(OpMAINK, CTPYKTYPUPOBAHUSA U UHTEPIPETAIIH
uH(pOpMaIINK, TOJYYCHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBaTh  NOJIY4YaeMyl0  HMHPOpMALUI0O U  OLECHUBAThb €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCSA 3HAHWUU, TaK U Ha OCHOBE
aHaJlM3a UCTOYHUKA UH(popManuu;

o IPOSIBIIATH OpraHU3alOHHBIC u MO3HABATEJIbHBIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPUOOpETeHHWs] HOBBIX 3HAaHUM B MpoIriecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-HUCCIIEI0BATEIbCKUX padoT;

epaboTaTh B TPYMIE C HCHOJHEHHEM PA3IMYHBIX COIMAIBHBIX PpOJIEH,
MUTAHUPOBATh PabOTy TPYMIBI, PAIMOHATFHO PACTIPEACIIATh AESITEIbHOCTD
B HECTaHJAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTpUBaeMON IPOOIIEMBI;

* IPOSIBJISITH MOTUBALMIO K Oynymied mpodecCHuoHaTbHON NEeATENbHOCTH 10
CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOUIISL.

K xoniy oOyuenuss B 11 knacce npenMeTHble pe3ynbTaThl Ha YriyOJIEHHOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e IOHUMATh POJIb (PU3UKKU B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, COITUATBHON
U ATUYECKOUN cdepax NesTeTbHOCTH 4YelIOBEKa, POJib U MECTO (PU3MKH B
COBPEMEHHOW HAy4YHOW KAPTUHE MUPA, POJIb ACTPOHOMHHM B NMPAKTUYECKOU
JESTeNIbHOCTH YeJIOBeKa U JaJbHEUIIEM HAyYHO-TEXHHYECKOM Pa3BHUTHUH,
3HAUYCHHUE OIHCATENIbHON, CHUCTEeMATH3UPYIONIeH, OOBSCHUTEILHON U
POTHOCTHYECKOW (YHKIMUMA (U3UYIECKON TEOpUU — DIIEKTPOIMHAMUKH,
CHEIHATbHOM TEOPUH OTHOCHUTEIBHOCTH, KBAaHTOBOW (PM3MKH, pOIb
¢usnueckoil Teopur B (HOPMHPOBAHUM MPEACTABICHUNA O (pU3nYecKoin
KapTHHE MHpa, MECTO (PHU3NYECKOW KapTUHBI MHUpa B OOIIEM pSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABIICHUN O TIPUPOJIC;

e pa3IMYaTh YCJIOBUSI MPUMEHUMOCTH MOJIeNIeH (PU3NUYECKHUX TeNl U MPOIECCOB
(sIBIEHMIA): OHOPOAHOE AIEKTPUIECKOE M OJHOPOTHOE MATHUTHOE IOJIS,
TrapMOHHUYECKHE KOJICOAHMS, MaTeMaTHYECKHH MAasTHHUK, WICaTbHBIA
MPY>KUHHBIN MAasITHUK, rapMOHUYECKUE BOJTHBI, UjcaTbHBIN
KoJieObaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIEJICH aTOMa, aTOMHOTO si/ipa U
KBAHTOBOM MOJICJIN CBETA;

epa3nuyaTh YCJIOBUSA (TpaHMIlbI, OOJACTH) NPUMEHHUMOCTH (HUINUECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI xapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHMYEHHOCTh UCTIOJIB30BaHMUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBSICHATH JJICKTPOMArHUTHBIC TPOIECCHl W SBIICHUSA,
UCIIOJNb3Ysl OCHOBHBIE TIOJOKEHHS M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHelUaIbHOM  TEOpUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrO  3apsiga, cuina Awmmnepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAyKumMu, npaBwio Jlenma, cBs3p  DJIC
CaAMOMHAYKIIMM B DJIEMEHTE JJIEKTPUYECKOM MLEeNU CO CKOPOCTHIO
U3MEHEHUSI  CHJIbl  TOKa,  IOCTYJIaTbl  CHEUUAJbHOW  TEOPUH
OTHOCUTEIBLHOCTH DUHIITEHHA);

e AHAIM3UPOBATh U OOBSICHATH KBAaHTOBBIC MPOIECCHI U SBICHUS, HCIIOIL3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (usuku  (ypaBHeHHME  OWHINTEMHA 7S
dotoadexra, mepBbIi W BTOpOM MOCTyJdaTel bopa, mpuHIMI
COOTHOIIICHUs HeomnpeaenéHHocTer ['eizenOepra, 3akoHBI COXpaHEHUS
3apsiIOBOTO U MACCOBOTO YHCENI U DHEPTUU B SJECPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacriajia);

e ONMUCHIBATh (PU3UYECKUE TPOIECChl U SBICHUS, HCIOJb3YSd BEJIUYUHBI:
HANPSKEHHOCTD 3JIEKTPUUYECKOTO MOJISI, TOTEHINAT 3JIEKTPOCTATUYECKOTO
NoJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBWKYILAs CHJIA, HUHIYKIUA
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmIiepa, UHAYKTUBHOCTb,
BJIEKTPOABMKYIIASA CHUJIAa CAMOMHAYKIIMU, JSHEPrUsi MAarHUTHOTO IOJIA
MPOBOJIHUKA C TOKOM, PEIATUBUCTCKUM HWMIMYJIbC, IIOJHAs HHEPrus,
SHEPrUusi TOKOS CBOOOAHOW YACTHIIBI, SHEPrHs U UMIYJIbC (OTOHA,
MacCOBO€ YMCIIO U 3apAJl A]1pa, SHEPTUS CBSI3U S/Ipa;

¢ OOBSICHATD O0COOEHHOCTH IPOTEKAHUS bu3nUecKux SIBJICHUU:
AIIEKTPOMATrHUTHAS UHIYKIIHSI, CAMOMHIYKIIMSI, pe30HAHC, UHTEephEepeHITUs
BOJIH, Judpakius, JIUCIEepCHsi, TIOJIHOE BHYTPEHHEE OTPaKEHUE,
dotornektpuueckuit 3pdekt (dbororddexrt), anbda- u OeTa-pacnaabl
anep, raMMa-u3JIydeHue siiep, (U3MuecKue MPUHIUIBI CHEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

e ONIPEACIATh HAIPABJICHWE WHAYKIIMM MAarHUTHOTO TIOJs TMPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHia;

e CTPOUTH U300paKeHHe, CO37aBaeMOe TIIOCKUM 3€pKaJIOM, TOHKOM JIMH30M, U
pPacCUUTHIBATH €70 XapaKTEPUCTUKU;

e IPUMEHATH OCHOBOIMOJIATAIOIINE ACTPOHOMHUYECKUE TOHSITHUSL, TEOPUU U
3aKOHBI JUJIS aHaiu3a MW  OOBACHEHUS (U3NUECKUX MPOIECCOB,
MPOUCXOJAIINX B 3BE3/1aX, B 3BE3NHBIX CHUCTEMAX, B MEKIAIIAKTUYECKOU
cpene; ABMKSHUSI HEOSCHBIX TeJl, DBOJIFOINH 3BE3] M BeelleHHOM;

e IPOBOANTH  HWCCJIEAOBAHME 3aBUCHUMOCTEH (U3MUECKHX BEJIMYUH C
WCTOJB30BAaHUEM MPSIMBIX HM3MEPEHHM, MpU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (PMKCHPOBATh PE3yJbTAThl MOJYYCHHONW 3aBUCUMOCTH



¢usznyeckux BEIMYUH B BHAE Tpa@uKoB C yu€ToM aOCONIOTHBIX
HOTPEIIHOCTE  M3MEPEHMH, JieJaTb  BBIBOJBI IO  pe3yJjbTaTam
UCCIIEIOBaHMSI;

¢ IPOBOJIUTh KOCBEHHbIE U3MEPEHUsS (U3MUECKUX BEIUYMH, IPU OSTOM
BBIOMpATh ONTHUMAJBHBIA METOJ M3MEpPEHHs, OLICHUBATh aOCONIOTHBIE U
OTHOCHTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

* IPOBOJUTH ONBITHI IO HPOBEPKE MPEAJIOKEHHON T'MIOTE3bl: MJIaHUPOBATh
HKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAIU3UPOBATh
MOJIy4YE€HHBIE PE3yNbTaThl M JIelaTh BBIBOJ O CTaTyce NPEIONKEHHON
THIIOTE3HI;

¢ OIIUCBIBATH METO/IbI MIOJIyUYEHHUSI HAYYHBIX aCTPOHOMHYECKHUX 3HAHUI;

e cOOJIIO/IaTh TIpaBUjia OE30MACHOTO TPyJa MPHU MPOBEACHUU MCCIICIOBAaHUN B
paMKax  y4yeOHOro  3KCHEpHUMEHTa, MpakTUKymMa U  y4deOHo-
HCCIIEIOBATENIbCKOM M TMPOEKTHOW JESTEIBHOCTH C HCIOJIB30BAHUEM
MU3MEPUTEIIbHBIX YCTPOUCTB U Ja00paTOPHOro 000pyAOBaAHUS;

epemiaTh pacu€THBIC 3a7aud C SIBHO 3aJaHHOM M HEABHO 3aJaHHOMN
(¢u3znyeckol MOJENbl0: Ha OCHOBaHMM aHajdu3a YCJIOBHUS BbIOHpATh
¢usnyeckue Mojend, OTBEYarolHue TpeOOBaHMSIM 3a/ladd, MPUMEHATH
dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PU3NYECKUX TEOPUi
OpU  HCMOJNb30BAaHUM MaTEeMaTHMYECKUX METOJOB pElIeHus  3ajad,
IPOBOJUTH PAcu€Thl HA OCHOBAaHUM MMEIOIIUXCS TaHHBIX, AaHAJTM3UPOBAThH
pe3ynbTaThl U KOPPEKTHPOBATH METOJBI PEHICHUS C YIETOM MOTyUYEHHBIX
pe3yNbTaToB;

e pemIaTh Ka4eCTBEHHBIC 3aa4UH, TPEOYIOIe MPUMEHEHUS 3HAHUIA U3 Pa3HbBIX
pa3nenoB Kypca (GU3MKHM, a TaKKe HMHTErpaldd 3HaHUM W3 JPYyTrux
OPEeIMETOB €CTECTBEHHO-HAYYHOTO LHUKJIA: BBICTpaMBaTh JIOTHYECKYIO
[EMOYKY pacCyKIEeHUI C OMOPOil Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3MYECKue SBIICHNUS,

¢ ICTIONIB30BaTh ~TEOPETHUUECKHE 3HAaHUS JJs OOBIACHEHHUS OCHOBHBIX
MPUHILIUIIOB pabOThl U3MEPUTENBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOMICTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

e IPUBOJIUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBSCHEHHE IMPOLIECCOB OKPYXKAIOUIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUA;

e AHATTU3MPOBATh U OIEHWBAThH TOCJEACTBUS OBITOBOW M MPOM3BOJICTBEHHOM
JESTEILHOCTH 4YEJIOBEKa, CBA3AHHONW C (PU3NYECKUMH TPOIECCAMU, C
MO3UINI IKOJIOTUYECKON 0€30aCHOCTH, MPEJCTABICHUN O PallMOHAIEHOM
MPUPOIOTIONB30BAaHUH, a TAaKKE PAa3yMHOM HCIOJB30BAaHUU JTOCTHKEHUUN



HAyKH M TEXHOJOTMM JUIs JaJbHEWIIero pa3BUTHSA YEIOBEUYECKOIO
00IIIECTBA;

e IPUMEHSATH PA3IUYHbIE CIMOCOOBI paboThl ¢ HHPOpMAIMEe (HU3HUECKOro
COJIEp)KaHUsI C HCIOJIB30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUM, TIPU ITOM MCIOJb30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHbIE
TEXHOJIOTUU ISl TIOUCKA, TEepepadOTKM U MPEabsBICHUS Y4eOHOU u
HAYYHO-TIOMYJISIPHOU MH(GOPMAINK, CTPYKTYPUPOBAHUSI U UHTEPIIPETALIU
uH(pOpMaIlMK, TOJYYCHHON U3 PAa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh  MOJAy4YaeMyl0  HMHPOpPMAIMI0O U OICHHBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWW, TaK U Ha OCHOBE
aHaJlM3a UCTOYHUKA UH(OpMaLNY;

o IPOSIBIIATH OpraHHU3aIMOHHBIC u NI03HABATENIbHBIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPUOOpETEeHHs] HOBBIX 3HAHUM B TpoIecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-HUCCIIEIOBATEIbCKUX padoT;

epaboTaTh B TIpYNIE C HUCHOJHEHUEM PA3IUYHBIX COLHAIBHBIX pOJIEH,
IUTAaHUPOBATh PabOTy TPYMIIbI, PAllMOHATIBHO PACIPEAEIATh EATEIbHOCTh
B HECTaHJAPTHBIX CHUTYyalMsIX, aJ€KBATHO OIICHMBATH BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHUE PaCCMAaTPUBAEMON MTPOOIEMBI;

* IPOSIBJISITH MOTUBALMIO K Oynyiield mpodecCHoHATbHOM NEeATENbHOCTH 110
CHEIUATBHOCTIM (U3HKO-TEXHUYECKOTO MTPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM (uudpossbie)
KourpoJusbnbie | IIpakTHyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasnea 1. HAYUHBIA METO/I IIO3HAHUWSA ITPUPO/IBI
1.1 Hayunblif MeTo1 TO3HAHUS IPUPOIBI 6
Hroro no pazneny 6
Pasznea 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO Tena 5 1
2.4 3aKOHBI COXpPAHEHUS B MEXaHUKE 10
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUU 15
3.2 Tepmoannamuka. TenioBbie MalTHbI 20 1
33 ArperaTHble cOCTOsIHUS BeriecTBa. Pa3oBble 14 1
nepexoabl
Hroro o pasnueny 49
Paznen 4. JJIEKTPOAUHAMUKA
4.1 DIIeKTpUUYECKOE T0JIe 24 1




4.2 [TocTOSIHHBIN AJIEKTPUUECKUI TOK 24
4.3 Toku B pa3auuHBIX cpeax 6
Uroro no pazaeny o4
Pasznen 5. PUSHUECKH IPAKTUKYM
51 Du3nYecKuil MPaKTUKyM 16 16
Htoro no pazneny 16
PezepBHOE BpeMms 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16




11 KJIACC

KoanuyecTBO 4acos DJIeKTPOHHbBIE
HaunmeHnoBanue pa3jieioB H TeM nudpoBLIe
Ne i/ P Kourpoabnbie | IIpakTuyeckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. 9JIEKTPOAUMHAMMUKA
1.1 MaruunTtHoe mose 14
1.2 DJIEKTpOMAarHuTHask MHAYKLIHS 13 1
Htoro no pazneny 27
Pa3zpnen 2. KOJJEBAHUS U BOJIHbI
2.1 Mexannueckue KojaeOaHus 10
2.2 DJeKTpPOMarHUTHBIE KOJIeOaHUs 15
53 MexaHn4yecKkue 1 3JeKTPOMarHuTHbIE 10 1
BOJIHEI
2.4 Omruka 25 1
Hroro mo pazneny 60

Paznea 3. OCHOBBI CIIEIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

3.1 OcuoBrel CTO 5 1
Wroro o pazaeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopmyckynspHo-BOTHOBOH Tyau3m 15

4.2 ®dusnka aToma

4.3 ®dusrka aTOMHOTO sI/Ipa ¥ DJIEMEHTAPHBIX




YaCTHUIL

Hroro no pazneny

25

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIEMEHTHI aCTPOHOMUH B aCTPOPUZUKHU 12
Hroro o pazaeny 12
Paznen 6. PUSHUYECKHUN TPAKTUKYM
6.1 ®uznyeckuil MpaKTUKyM 16 16
Hroro mo paszneny 16
Paznen 7. OBOBIAIOHEE IOBTOPEHUE
Cucremaru3zanus u 00001eHne
71 HPEMETHOTO COJIEPKaHMS U OIbITa 15
' NeSITeTbHOCTH, TIPUOOPETEHHOTO MIPH
u3yueHnu kypca gusuku 10 — 11 knaccos
Uroro mo pazaeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne Hdara uugposbie
n/n Tema ypoka Bcero Kontpoarnste (- IIpaxTudeckue H3yYyeHHs | oOpa3oBaTejibHbIE
padoThI padoThI pecypesI
1 ®dusuka — pyHIaMeHTalIbHAsA HAayKa O 1
pUpoIe
2 HayuHblii MeTOT TO3HAHUS U METOJIbI 1
UCCIIeTOBaHMS (PU3UUYECKUX SIBICHUI
DKCIepUMEHT U TeOpHUs B Mpoliecce
3 mo3HaHus npuposl. HabmoaeHue u 1
HKCHEPUMEHT B (PU3HKE
4 CrniocoObl u3MepeHus GU3NIECKUX BETUYNH 1
AGcoIt0THAs U OTHOCHUTEIIbHAS
5 MOTPELIHOCTH U3MEpEeHuil pu3nueckux 1
BEJIMYUH
MognenupoBanue B ¢pusuke. Poib u mecto
6 ¢bu3UKN B JOPMUPOBAHUU COBPEMEHHOM 1
HAyYHOUW KapTUHBI MUPa, B IPAKTHUECKOI
NEeATEIbHOCTH JIFOIEH
Mexanunueckoe ABmkeHue. Cucrema
7 orcyera. OTHOCUTEIBHOCTh MEXaHUYECKOTO 1
neokeHus. [Ipsimast m oOpatHas 3a1a4n
MEXaHUKH
8 Paaunyc-BekTop MarepuanibHON TOYKH, €T0 1

IIPOEKIIMH Ha OCH KoopauHaT. TpaekTopusl.




[Tepememenue. Ckopocts. MIX mpoekiuu Ha
OCH KOOpJIUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHrue paBHOMEPHOTO
MPSMOJIMHEMHOTO ABUKECHUS

10

CiioxeHue nepeMenieHui 1 CKOpOCTe.
Pemenue 3agau

11

HepaBnomepHoe nBuxenne. MrHoBeHHas
CKOpOCTh. Y ckopenue. IIpsMonuneitnoe
ABHWIKCHUC C TIOCTOSAHHBIM YCKOPCHUCM

12

I'paduyeckoe onrcanue NpSIMOIMHEHHOTO
JBIKEHUS C TIOCTOSTHHBIM YCKOPEHUEM

13

CroOoaHoe majienre. Y CKOpeHue
CcBOOOIHOTO MajcHMS. 3aBUCHMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpauKu

14

JIBr>keHue Tesia, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY

15

Kpuonunelinoe nsuxenue. J[BukeHue 1o
OKPY>KHOCTH. YTJIOBasi U JIMHEWHAsS
ckopocts. [lepnon n wacrora.
[lenTpOocTpeMUTENHHOE U MOJTHOE
YCKOpEHUE

16

KonTponpHas pabota mo teme
"Kuuemartuka"

17

[TepssIii 3ak0H HptoToHa. MHEpLMaNbHBIE
cucremsl orcuéra. [IpuHiun
OTHOCHUTEIbHOCTH I ammmes.




HewnnepuuanpHble cuCTEMBI OTCYETA

Cuna. PaBHoelicTByOIIas cuiia. Bropoit

18
3akoH Herorona. Macca

19 B3aumoneiictBue ten. Tperuiil 3akoH
Hrrorona

20 [Tpunanmn cynepno3unuu cuil. Pemenue
3a/1a4 Ha MPUMEHEHHE 3aKOHOB HproTOHA
3aKOH BCEMUPHOI'O TATOTEHUS.

21 DKBUBAJICHTHOCTh I'PABUTAIIMOHHON U
WHEPTHOMN MacChl

99 Cuia TSKECTH U YCKOPEHUE CBOOOTHOTO
najgeHust
JIBroKeHre HeOCCHBIX TEII U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KoCcMHUYecKasi CkopocTh. 3akoHbl Kemmnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenus. [Ipupoaa v BUIBI CHIT

25 TpeHus. [[BUxKeHHe B )KUAKOCTH U Ta3e ¢
y4€TOM CHUJIBI COTIPOTUBIICHUS CPEIIBI

26 Hasnenue. ['uapocraTnueckoe 1aBiIEHUE.
Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEIIO.

27 IloctynarenbHoe U BpaliaTenbHOe
JBUKEHHE TBEP/IOTO Tela

28 MoMeHT CHIIBI OTHOCHTEIIEHO OCH
BpateHus. [lneuo cumsr

29 CrnoxeHue cuil, IPUI0KEHHBIX K TBEPIOMY




teny. LlenTp Tsxkectu tena. Y cioBus
paBHOBECHS TBEPAOTO Teia. Buapl
paBHOBECHS

30

Pemenue 3anau

31

KontponbHas padora o teme "JluHamuka.
Cratuka TBepaoro tena"

32

NMnynbsc MmaTepuaibHOW TOYKHU, CUCTEMBI
MarepuaibHbIX To4ek. LlenTp Mace
CUCTEMBI MaTepUaJIbHbIX TOUeK. Teopema o
JBUKCHUM LIEHTPA Macc

33

I/IMHYJII)C CHJIbI 1 USMCHCHUC UMITYJIbCA
Tena. 3aKoH COXpPAHCHUS UMITYJIbCA.
PeaktuBHOC JABHOXKCHUC

34

MoMeHT uMITyspca MaTeprualbHON TOYKH.
[IpeacraBnenue 0 COXpaHEHMH MOMEHTA
HMITYJIbCa B IICHTPAJIBHBIX ITOJIAX

35

Pemenue 3agau

36

PaGora cuibl Ha MajOM U HA KOHEYHOM
nepemereHnu. I'papuueckoe
IpeJCcTaBIeHUEe paboThl CUIIbI. MOIIIHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 06
N3MEHEHUN KHHETUUECKOH OHCPIrun
MaTepUaIbHOU TOUKH

38

IloTeHnmaabHBIC 1 HECMMOTCHIIMAJIBHBIC
cunbl. IloTeHuansHas OHEPIus. BTOpaH
KOCMHUYECKasA CKOPOCTh

39

TpeThsa kocMuyeckasi CKOpocTb. CBsI3b




paGOTH HCIIOTCHIMAJIBbHBIX CHUJI C
U3MEHEHHEM MEXaHHMYSCKOM OHCPIrun
CHCTEMBI TeJl. 3aKOH COXpPaHCHUMA
MEXaHUYeCKOM OQHCPIrun

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

40 VYpaBuenue bepuyinu 11t uneanbHOM
KHUJTKOCTH

a1 KonrtponsHast pabora 1o teme "3akoHbI
COXpaHEHUs B ME€XaHUKe"
PazButHe npencTaBieHnii 0 MpUpoIe

42 teroTel. OcHOBHBIC MoJ0keHUss MKT.
Juddysus. BpoyHoBckoe nBrkeHUE
CtpoeHue ra3000pa3HbIX, JKUJIKUX U

43 TBEPABIX TeJ. XapaKTep JABUKECHUS U
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
Macca u pazmepsl MOJIEKYJT (aTOMOB).

44 Komnuectso BemectBa. [locrosinnas
ABoraapo

45 Temneparypa. TemnoBoe paBHOBECHE.
Tkana [enbcus

46 Pemenue 3amau

47 WUneanbublii ra3. I'a3oBble 3aKOHEI

48 VYpasuenue Menpaeneera-Knanerpona.
Pemenue 3agau

49 AOcoiroTHas Temmeparypa. 3akoH
JanbToHa

50 N3omporieccsl B uaeanbsHOM ra3e ¢




IIOCTOSAHHBIM KOJIMYCCTBOM BCIICCTBA

51

I'paduueckoe npeacraBieHue
M30TPOLIECCOB: U30TEPMa, H30X0Pa,
n3obapa

52

OcHoBHoe ypaBHenue MKT

53

Pemenue 3anau

54

CBs13b a0CONMIOTHON TeMIIEPaTyphl
TEPMOJIMHAMHYECKON CHCTEMBI CO CpeaHEN
KWHETUYECKOW SHEprueii MoCTynaTeIbHOTo
TETIOBOTO JABMKCHUS €€ YacTHIL

55

O000I11IEHNE U CUCTEMATU3AINA 3HAHUHA 110
TeMme "OcuoBsl MKT"

56

KonTponbnas padota o teme "OCHOBBI
MKT"

S7

Tepmoaunamuyeckas cuctema. 3aaHue
BHEIIHUX yciaoBul it T/] cuctemsl.
BaemHne u BHyTpeHHUE TapaMeTpPhI.
[Tapamerps! T/] cuctemsl Kak cpeaHue
3HA4YEHMs BEIUYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMoOAMHAMUKH.
CamonpousBonbHas penakcanus T/
CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO

59

Monens uneanbHOTro ra3a B
TepMOJII/IHaMI/IKe. yCJ’IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJICIIN

60

VYpaBuenue Menzeneesa-Knaneiipona u
BBIPAKECHUE JUIsl BHYTPEHHEW DHEPrUu




61

BeIpaxxeHue 11 BHyTpEHHEN SJHEPrUn
OJIHOATOMHOT'0 HJI€aJIbHOIO Iasa.
KBasucrarnueckue 1 HECTaTUYECKUE
IIPOLIECCHI

62

OnemeHTapHas paboTa B TEpMOJMHAMUKE.
Beruncnenue paboTsl 1o rpaduky mporecca
Ha pV-nuarpamMmme

63

Temnonepenayda kak crnoco0 U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 0e3
COBEpIIECHUS pabOThI

64

KOHBCKHI/I?[, TCILJIOIIPOBOJAHOCTD,
H3JIy4YCHUC

65

KommuectBo TemnoTel. TemmoéMKoCcTh Tea.
YnenpHas u MOJIApHAasA TEIIOEMKOCTH
BCIIICCTBA. Y nenpHas TemiaoTa CropaHus
TOIIJIMBa

66

Pacuér xonuyecTBa TEIIIOTHI IPH
TeIIoneperaye

67

[Tonsitue 006 agrabaTHOM TIpoIIECCe.
[IepBblil 3aKOH TEPMOIUHAMHUKHN

68

KonuyecTBo TemnoTs! 1 paboTa Kak Mephl
U3MEHEHUs BHYTpeHHeH sHeprun TJ1
CUCTEMBI

69

Bropoii 3ak0H TepMOAMHAMUKY TS
PaBHOBCCHBIX U HECPABHOBCCHBIX
npoueccoB. HeoOpatumMocTs NpupoHbIX
HPOIIECCOB

70

[IpuHIUITBI AEUCTBHS TETIOBBIX MAILIKH.




KT

71

MaxkcumansHoe 3Hauenue KITJ. [k
Kapno

72

Pemenue 3anau

73

DKOJIOTUYECKHUE ACIIEKTHI UCIOJIBL30BAHMS
TEIUIOBBIX ABUTaTeel. TenoBoe
3arpsi3HEHUE OKPYKAIOIICH CpeIbl

74

Pemenue 3agau

75

O00011IeH1E U CUCTEMATU3aLUA 3HAHUH 110
teme "Tepmonunamuka. TernnoBbie
MAaIIUHEL"

76

KonTponbhas pabora no teme
"Tepmonunamuka. TemnoBbie MamuHb"

77

[TapooGpazoBanue U KOHIEHCAIIUS.
Vicnapenue u kuneHue. Y aenbHast TeIioTa
napooOpazoBaHUs

78

HaceplieHHBIE ¥ HEHACHIICHHBIE MTAPHI.
KauecTBeHHas 3aBUCUMOCTB IUNIOTHOCTH U
JABJICHUS HACBIIICHHOTO Mapa OT
TEMIIEpaTypbl, UX HE3aBUCHUMOCTb OT
00bEMa HACKIILIEHHOT O Mapa. 3aBUCUMOCTh
TEMIIEPATypbl KUIICHUS OT JABJICHUS B
KUIKOCTU

79

BraxxnocTs Bo3ayxa. AGComoTHAS 1
OTHOCHUTEIbHAS BIaXXKHOCTD

80

Pemenue 3anau

81

Tsépnoe Teno. Kpucrannuueckue u




amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpHUCTAJIJIOB

[InaBnenue u kpucTamu3anus. Y iejabHas

82
teruioTa miasiaeHus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. PacTskenue

83 u cxarue. Casur. Moayns FOnra. Ilpenen
yapyrux aedopmanuii
TennoBoe paclIMpeHue KUJIKOCTEN U

84 TBEPABIX TEJI. AHTAPMOHU3M TEILJIOBBIX
KoJ1e0aHui 4acTull BeIleCcTBa

85 [Ipeo6pa3oBanue sHEPTUH B (Pa30BBIX
nepexonax

86 VYpaBHeHHE TEIIOBOTO OanaHca

87 Pemenue 3amau
[ToBepxHOCTHOE HaTsKeHUe. Kanumisipasie

88 siBiieHUs. J{aBlieHHe Mo UICKPUBIEHHON
MMOBEPXHOCTHIO XuAKoCcTU. Dopmyrna
Jlamnaca
O06o011eHne 1 cucreMaTH3alus 3HaHUH 110

89 TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da3oBbIe nepexobl"”

90 KonTponbnas pabora no Teme "Arperaraoie
coctosiHus BemiecTBa. Ma3oBbie epexo bl
DnekTpu3anus Tel U €€ MpOosIBICHUSI.

01 Dnektpuueckuii 3apsia. [[Ba Buna

AIEKTPUYECKUX 3apsaaoB. [I[poBoaHMKH,
TURJIEKTPUKU U TIOJTYITPOBOJHUKU




DneMeHTapHbIN 3JIEKTPUUECKUN 3apsil.

92
3aKOH COXpaHEHMsI AIEKTPUUYECKOTrO 3aps1a

93 B3aumoneiicteue 3apsanoB. Toueunsie
3apsabl. 3akoH Kynona

94 Pemenue 3anau

95 Dnekrpuueckoe nose. Ero neiictBue Ha
ANEKTPUYECKUE 3aPsi/Ibl
Hanpsok€HHOCTB 2JIEKTPUUECKOTO MOJIS.

96 [IpoGHblii 3apsy. JIuHuM HanpsKEHHOCTH
aneKkTpudeckoro nosst. OqHOpOIHOE
ANEKTPUYECKOE TOJIe
[ToTeHManbHOCTh 3JEKTPOCTATHUECKOTO

97 nouss. Pa3HoCTh MOTEHIIUAIOB U
HaIpsKeHue
[ToTenmanpHas YHEPTUS 3apsiia B

98 ANEeKTpocTaThuyeckoM moie. [lorennuan
3JEKTPOCTATUYECKOTO MOJIS
CBs13b HANPSHKEHHOCTH TIOJI U PA3HOCTH

99 MOTEHIMAJIOB ISl JJIIEKTPOCTATUYECKOTO
IOJIst

100 [IpuHIUII CyTIepIO3UIINN ITEKTPHIECKUX
rosen

101 Pemenue 3anau

102 [Tone Toueunoro 3apsna. [lone paBHOMepHO
3apsKeHHOU cepbl

103 [Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

mapa. [lone paBHOMEpPHO 3apsAKEHHOMN




OECKOHEYHOM IJIOCKOCTH

HpOBOZ[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIE.

104
YcnoBue paBHOBecHS 3apsi0B

105 JIMBIEeKTPUKH U MTOTYIPOBOJIHUKH B
ANEKTPOCTATUYECKOM I10J1€
Kongencarop. D1nekTpoéMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTD TIIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coelMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenpHOE COCTMHEHHE
KOHJICHCATOPOB

109 DHeprus 3apsLKEHHOT0 KOHIEHcaTopa

110 Pemenue 3amau

111 JIBr>KeHME 3apsyKEeHHOM YacTUIBI B
OJTHOPOJHOM 3JIEKTPUUYECKOM T10JIE

112 Pemenue 3amau

113 O000111eHIE U CUCTEMaTH3alMs 3HAHUH 11O
TeMe "OekTpudeckoe nosue"

114 KonrponbHas pabota no reme
"OnexTpuueckoe nojue"
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS

115 CYILIECTBOBAHUS IMOCTOSHHOTO
AIEKTPUYECKOTO TOKa

116 Ncrounuku Toka. Hanpsokenne u 31C

117 3akon OMa 1St yJacTKa IeTH.
DNEKTPUUECKOE CONPOTUBIIEHNE

118 3aBUCUMOCTb COIIPOTUBJIEHHS OTHOPOIHOIO




IMPOBOAHHMKA OT €TI0 JJIMHBI U TUIOIIaAn
IMOIICPECYHOro CCUCHUA

YaenpHoE COIIPOTUBJICHHUEC BCUICCTBA.

119 1
Pemrenue 3amau

120 [TocnenoBarensHOE, MapalICIbHOE, 1
CMENIaHHOE COEAMHEHNE MPOBOIHUKOB

191 Pacuér pa3BeTBIEHHBIX NIEKTPUIECKUX 1
neneit. [IpaBuna Kupxroga

122 Pemenue 3agau 1

123 Pabora anekTpudeckoro Toka. 3akoH 1
Jxoynsa —Jlenna

124 Pemenue 3amau 1
MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

125 TemnoBas MOIIHOCTD, BRIACIsACMAs Ha 1
pesucrope

126 Pemenue 3amau 1

127 O/1C 1 BHyTpeHHEEe CONPOTUBIICHUE 1
HCTOYHHKA TOKA

128 3axon OMa /17151 TOJTHOM (3aMKHYTOI) 1
ANEKTPUYECKON 1IN

129 Pemenue 3amau 1

130 MOoIIHOCTh UCTOYHUKA TOKA 1

131 Kopotkoe 3ambikaHue 1

132 Konnencarop B Lienu mocTostHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3agau no teme "IlocTosHHBIN 1




AIEKTPUUYECKUN TOK"

Pemrenue 3agaud mo treme "IlocToSHHBIHN

135 . "
UIEKTPUUECKUI TOK

136 Pemrenue 3agaud mo treme "IlocTOSHHBIM
AIEKTPUYECKUN TOK"

137 O06o0mieHne 1 cucTeMaTH3aIus 3HaHUHA 110
teMe "[locTosHHBIHN 31eKTpuyecKuii ToK"

138 Kontposnbnas pabota mo teme
"ITocTOSIHHBIHM 2JIEKTPUUYECKUH TOK"
DnexTpuyecKas MPOBOAUMOCTh PA3INYHBIX

139 BEIIECTB. DJIEKTPUUECKUM TOK B METajlIaxX.
CBepXIpOBOIMMOCTh
DNEeKTpUUECKUN TOK B pacTBOpax U

140 pacIuiaBax 3J1€KTpOIUTOB. 3akoHbl Papanes
IUISL BIIEKTPOJIN3a

141 DnexTpuueckuil Tok B razax. [lmazma

142 DNeKTpUUECKU TOK B BaKyyMe.
BakyymHble npu6opsl

143 DNEeKTPUUECKUN TOK B MOJIYTIPOBOIHUKAX

144 [TomynpoBOTHUKOBBIE TPUOOPHI
Pu3nUeCcKUil IPAKTUKYM 110 TEME
"M3mepeHune CUIIbl TOKa U HaIIPSKEHUS B
L[ENU MOCTOSIHHOT'O TOKa MPHU MOMOIIN

145 aHAJIOTOBBIX M LHU(POBBIX U3MEPUTEITHHBIX

npubopoB" uiK "3HAKOMCTBO ¢ IUPPOBOH
nabopatopueit o ¢pusuke. [Ipumepsr
M3MEepeHus: PU3NUECKUX BEIIMYUH TPU




IIOMOLIY KOMITBIOTEPHBIX 1aTYMKOB"

146

Pu3HYECKU NPAKTUKYM 110 TEME
"M3y4yeHrne HepaBHOMEPHOTO JIBHXKEHUS C
LIEJIBIO ONPEAEIIEHUS MTHOBEHHOM
ckopoctu"

147

Pu3NYECKU NPAKTUKYM 110 TEME
"U3mepeHue ycKopeHus npu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOW MJIOCKOCTH" UJTN
"UccnenoBanue 3aBUCUMOCTH MTyTH OT
BPEMEHHU TIPU PAaBHOYCKOPEHHOM
nBIOKeHnN"

148

Pu3NYECKU NPAKTUKYM 110 TEME
"M3MepeHne yCKopeHHsi CBOOOIHOTO
najgeHus" win "M3ydyenue nBrkeHus Tena,
OpOLIEHHOTO TOPU30HTAIBLHO"

149

Pu3HYECKUl NPAKTUKYM 110 TEME
"N3yueHne NBUKEHUS Tea MO OKPYKHOCTH
C MOCTOSIHHOM 110 MOZLYJIIO CKOPOCTBIO" MiIn
"HccnenoBanue 3aBUCUMOCTH IIEpUOAA
o0paIeHns: KOHHYECKOTO MasgTHUKA OT €ro
rapameTpoB"

150

Pu3NYeCKUil NPAKTUKYM I10 TEME
"N3mepeHne paBHOJAEHCTBYIOIIEH CUIIBI
IIpU JABMKEHUH OpyCKa MO HAKJIOHHOU
miockocty" uin "lIpoBepka runoTessl o
HE3aBUCHMOCTH BPEMEHH JBHKEHUS OpycKa
110 HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE
paccTositHue OT €ro Macchl”




151

Pu3NYeCKU NPAKTUKYM 110 TEME
"HccmenoBaHue 3aBUCUMOCTH CHII
yIPYroCTH, BOSHUKAIOIIUX B MIPYKUHE U
pe3rHOBOM 00pa3siie, oT ux aepopmanun"
iy "M3yueHne NBUKEHUS CUCTEMBI TEJl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOHN Yepes
JIErKui 0JI0K"

152

Pu3NYECKU NPAKTUKYM 110 TEME
"N3mepenne kodhHuimenta TpeHus mo
BEJIMYMHE YIII0BOTO KoddduiimeHTa
3aBucuMocTtd Frp(N)" wmm "HUccnenoBanue
IBUKEHHs OpyCKa 10 HAKJIOHHOM
IJIOCKOCTH C MIEPEMEHHBIM KO3 PUITUEHTOM
Tpenus" wnu "M3yueHue 1BUKeHUS rpy3a
Ha Bally ¢ TpeHHeM"

153

Pu3HYECKUl NPAKTUKYM 110 TEME
"HccnenoBanue yciuoBUNH paBHOBECHS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALCHUS"
niu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" win "M3yuenue
YCTOMUYMBOCTHU TBEPIOTO TENA, MMEIOLIETO
IIouaab onopsl”

154

®u3NYeCKUil NPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena 1no
TOpMO3HOMY ITyTH" WK "VI3MepeHne cuiibl
TSATH, CKOPOCTH MOJIEIH AJIEKTPOMOOHIISA U
MOIIHOCTH cuiibl TAru" i "CpaBHeHHe
M3MEHEHHUS UMIYyJIbca Tejla C UMITYJIbCOM
cunbl" unu "MccnegoBanne coxpaHeHHs




UMITyJIbCA IPU YIIPYTroM B3auMoieicTBun"
win "M3MepeHre KHHETUYECKOW AIHEPTUU
TeJa 0 TOPMO3HOMY ITyTH"

155

Pu3HYeCKU NPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro Iporecca
(pekoMeHI0BaHO UCIIOIb30BaHHE
nudposoii maboparopun)" wim "MU3yduenue
M30X0pHOro npouecca" unu "M3yuenue
n3obapHoro nponecca" wim "IIpoBepka
ypaBHEHHUS COCTOSTHUSA"

156

Pu3NYeCKU NPAKTUKYM 110 TEME
"N3mepenue yaenbHON TemnoéMKoCTU" Ui
"UccnenoBanue mpoiecca OCThIBaHUS
BemiecTBa" win "HccienoBanue
aanabaTHoro npouecca” unn "M3ydeHue
B3aUMOCBSI3U YHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI KUTICHUS
JKuakocrteit"

157

Pu3NYECKUl NPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapEHUS
xuakoctel" unu "M3mepenue yaenbHOU
TEIUIOTHI TU1aBieHus Jbaa" unu "M3yuenue
CBOMCTB HAaCBIIIEHHBIX TApOB" MU
"N3mepenue abCOIOTHON BIaKHOCTH
BO3/IyXa M OIEHKa MacChl IapoB B
nomenieHun". M3mepenue ko3 punmenta
MMOBEPXHOCTHOTO HATSHKEHUS

158

@u3NYECKU IPAKTUKYM I10 TEME
"HabmroeHue npeBpalieHus SHepriuu




3apsKEHHOT0 KOHJIEHCATOPA B SHEPTHUI0
n3nydenus ceeroauona” unu "Msydenue
MPOTEKAHUS TOKA B LIETIH, COICPKAIICH
koHzaeHcarop" unu "Pacnpenenenue
Pa3HOCTH MOTSHITUAIOB (HANPSDKSHHMS ) TIPU
MOCJIENOBATEILHOM COEIUHEHUH
KOHIEHCATOPOB"

159

Pu3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue cCMEIIaHHOTO COCTMHEHUS
pe3uctopoB" unu "M3MepeHue yneabHOoro
COIPOTUBIICHUS TIPOBOIHUKOB" HIIN
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT
HaIPsDKEHUS JJ1s1 TaMITbl HaKaTuBaHUs "

160

Pu3NYECKUl NPAKTUKYM 110 TEME
"Habmonenue anektponusa’ uim
"U3mepenue 3apsaa OAHOBAIEHTHOTO HOHA"
nnu "MccmenoBanne 3aBUCMMOCTH
CONPOTUBIIEHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHsTHE BOJIBT-
aMIepHOI XapaKTepUCTUKU Auoaa"

161

PeseprubIil ypok. O6006111eHIE T
CHUCTEMaTHU3aIs 3HAHUH 110 TEME
"KunemaTtuka"

162

PeseprubIil ypok. O60061eHIE 1
CUCTEeMAaTH3allusI 3HAHUN TI0 TeMe
"Ilmaamuka"

163

PeseprubIil ypok. O60061eHIE 1
cucTeMaTu3alus 3HaHui no teme "CraTtuka
TBepaoro tena'




164

PesepBHelil ypok. O000ICHHE 1
CUCTEMaTHU3allus 3HaHUM 110 Teme "3aKOHbI
COXPaHEHHUs B MeXaHUKe"

165

PesepBHelit ypok. O000IICHHE 1
cucreMatusanus 3Hagui mo reMe "OCHOBEI
MOJICKYJIIPHO-KUHETUUECKOU TeopHun"

166

Pesepubiil ypok. O600611eHIE 1
CHCTEMATH3alMs 3HAHWUH 10 TEME
"Tepmonunamuka. TemnoBbie MamuHb"

167

PesepBubIiil ypok. O60011eHIE 1
CHCTEMAaTH3allHs 3HAHMH 110 TeME
"ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbIe nepexonl"

168

PesepubIiil ypok. O6006111eHIE 1
cucreMaTmu3anus 3HAHUH 110 TEME
"OnexTpuueckoe noiue"

169

Pesepubiit ypok. O6006111eHIE 1
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"IIoCTOSIHHBIN NEKTpUYECKUH TOK"

170

PesepubIiil ypok. O6006111eHIE 1
cucTeMaTu3alys 3Haguil no teme "Toku B
pa3nuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

170
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11 KJIACC

KoanuyecTBO Yyacos DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tewa ypoka Bcero Konrpoanunie | Ipaxradeckue u3yuyeHusi | oOpasoBaTejbHbIE
padoThI padoThI pecypesI
BzaumoneiicTBre MOCTOSHHBIX MAarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJIe. 1
I'mnoTesza Amnepa
Bekrop marautHON nHAYKUMuU. [TpuHnmn
2 CYNEPIIO3UIIMN MAarHUTHBIX MoJied. JInnun 1
MarHUTHON MHTYKIIUU
3 MarsuTHoe 1oJjie MPOBOJHUKA C TOKOM. 1
OmneiT OpcTena
Cwita Amriepa, e€ HarpaBJICHHE U MOTYJIb 1
Pemienue 3agau 1
6 [Ipumenenue 3akoHa AMmriepa. 1
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuua JlopeHua, e€ HanpaBlIeHUE U MOYJIb.
7 JIBr>keHue 3apsHKEHHOM YacTHUIIbI B 1
OJTHOPOJTHOM MarHUTHOM I10JI€
8 Pemenne 3anau 1
PaGora cunbl Jlopeniia
10 Pemenue 3amau 1
11 MarauTHOE 10JIE B BENIECTBE. 1
deppoMarHeTHKy, apa- u JHaMarHeTUKU
12 OcHOBHBIE CBOMCTBA (PePPOMArHETHKOB. 1




[Tpumenenue GpeppoMarHeTUKOB

13 Pemenue 3amau nmo treme "MaruurtHoe moje"

14 Pemenue 3amau o teme "MaruutHoe noje"

15 SIBiIeHUE 3IIEKTPOMArHUTHOM MHIYKLIHH.
[ToToK BEKTOpa MarHUTHON MHAYKITMH

16 OJ1C uHayKIHMH

17 3aKOoH 3JIEKTPOMArHUTHOU MHAYKIIUU
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJ1C uHAYyKIMY B IBUXKYILIUXCS
MIPOBOJTHUKAX

20 Pewmenue 3amau

21 [IpaBuno Jlenua

99 NuayktuBHOCTH. KaTyiika HHIYKTUBHOCTH
B ILIEITH [IOCTOSSHHOTO TOKA

93 SBnenue camounaykiuu. 3/C
CaMOUHIYKITUU

24 DHeprusi MAarHUTHOTO TTOJISI KATYIIIKH C
TOKOM. DJIEKTPOMAarHuTHOE o€

25 Pemrenune 3amau

26 O0001eHne 1 cucTeMaTH3aIusa 3HaHUH 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTponbhas pabota no teme
"OnexkrpoguHamMuka"

28 KomnebarenspHast cucrema. CBOOOIHEIE

koneOanus. [lapMoHnUeckue KojieOaHus




Kunematuueckoe U fUHAMHUYECKOE

29
OIMCAaHUE KOJIEOATENbHBIX IBKECHUN
DHepreTuyeckoe onucanue. BeiBos

30 JTUHAMHUYECKOTO OTTMCAHUsI TAPMOHHYECKUX
KoJIe0aHUH M3 UX YHEPreTHUECKOTO 1
KUHEMATHYECKOr0 OITMCAHUS

31 Ammutyaa u gaza koaebaHui
[lepuon u wactora konebanmii. [lepuos
MAJIBIX CBOOOIHBIX KOJIEOaHMH

32 MareMatudeckoro mastTHuka. [lepuon
CBOOOJHBIX KOJIeOaHUH MPY>KUHHOTO
MasTHUKA

33 3aryxaromue kojeOanus. BeiHyX)1eHHbIC
konebanus. Pe3onanc

34 ABTOKOJIEOaHNA

35 Pemenue 3amau

36 VYpoxk-koHpepenuus "MexaHudeckue
KoJie0aHUs B My3bIKQIbHBIX HHCTPYMEHTax"

37 O0001eHne 1 cucTeMaTH3aIsa 3HaHUH 110
TeMe "MexaHnuyeckue koiaeoanus"

38 DNIeKTPOMAarHUTHBIE KOJICOAHHMS.
KonebaTenbHbIi KOHTYD
®opmyna Tomcona. CBA3b aMITITUTYIbI

39 3apsia KOHJIEHCATOpa C aMILTUTY0N CHITBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHHOM

K0JIe0aTeTbHOM KOHTYpE




3aryxarlue 3JIeKTPOMAarHUTHbIE

41 KoseOaHus. BeIHYX/IeHHBIC
AJIEKTPOMATrHUTHBIC KOJICOaHUS

42 ITepemenHbIl TOK. Pe3ucTop u KoHaeHcaTop
B LIENIU TIEPEMEHHOTr0 TOKa

43 Karymika uHIyKTUBHOCTH B LIETIH
MEPEMEHHOT0 TOKa

44 3akon Oma 1Sl DJICKTPUYECKON 1enu
MEPEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMIUIUTYAHOE U IEUCTBYIOLIEE 3HAUCHUE
CHWJIBI TOKA U HAIIPSDKEHUS

46 Pe3onanc B anexTpudeckoil memnu

47 Pemenue 3agau
WneansHblif TpanchopmaTop.

48 [Tpou3BoaCTBO, Nepeaada u moTpedaeHue
ANEKTPUYECKON SJHEPTUU
DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE

49 anekTposHeprun. KyiabTypa ucnosib3oBaHus
AJIIEKTPOIHEPIUH B IOBCETHEBHOM JKU3HU

50 Pemenue 3amau

51 Pemenue 3amau

50 O0001eHne 1 cucTeMaTH3aIus 3HaHUH 110
TeMe "DJIEeKTpOMarHuTHBIE Kojaebanus"

53 Mexanndeckre BOJIHBI. XapaKTepUCTUKHU

MCXaHUYCCKUX BOJIH

54

CBolicTBa MEXaHMYECKHUX BOJIH




55

3BYyK. XapakTEpUCTUKH 3BYKa

Nudpa3syk u yaerpassyk. [llymoBoe

56
3arpsi3HEHNE OKPYKAIOIIeH cpeibl

57 Pewenne 3anau

58 DneKTpOMarHuTHbIE BOJIHBL. V3myuenue
AIEKTPOMArHUTHBIX BOJIH

59 DHeprus MeKTPOMarHUTHBIX BOJIH.
CBoiicTBa 37IEKTPOMAarHUTHBIX BOJTH
IITxana 3n€KTPOMarHUTHHIX BOJIH.

60 [IpyMeHeHne 3JIeKTPOMArHUTHBIX BOJIH B
TEXHHKE U OBITY
[IpuHIUIIBI paTUOCBSA3U U TEJICBUICHMUSL.

61 Panuonokarus. DneKTpoOMarHuTHOE
3arpsiI3HEHUE OKPYXKaroIIed cpenbl

62 Kontposnbnas padora no teme "Konebanus
Y BOJTHBI"

63 Cser. 3aKOH NPSAMOJIMHEHHOTO
pacnpocTpaHEHHUs CBETa

64 Pemenue 3a1ay Ha NpUMEHEHUE 3aKOHA
MPSIMOJIMHEIHOTO paclpoOCTPaHEHHUSI CBETA

65 Otpaxxenue csera. [liockoe 3epkaio.
Cdepuueckoe 3epkaiio
[Tpenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN MOKAa3aTeb MPETOMIICHHUS.

66 [TomHOE BHYTpEHHEE OTpaKEHUE.

[IpenenbHbIN yroJl MOJHOTO BHYTPEHHETO
OTpaKEHUs




Pemenne 3ala4 Ha MIPUMCHCHUC 3aKOHOB

o7 OTpaKeHUS U IIPETIOMJICHUS CBETA

68 Xon mydeit B mpusme. Jlucriepeus ceera.
CnoxHbIl cocTaB Oemoro cera. L[per

69 JInnzel. DOKyCHOE pacCTOsIHUE U
ONTUYECKAs CUJIA JTMH3BI

20 [Toctpoenue n300pakeHuii B TMH3aX U X
cucTreMax. Y BEIU4YCHUE JINH3BI
Pemenue 3agau Ha moctpoeHue

71 M300paXeHU, TOJy4aeMbIX C TOMOIIbIO
JVH3

72 ['na3 kak onTuyeckas cucrema

73 Pemenue 3amay. [Ipenensr mpuMeHUMOCTH
reOMEeTPUYECKOM ONTUKU

74 CKOpOCTb CBETa U METO/IbI €€ U3MEPEHHUS

75 Hucnepcus ceera

76 Wutepdepenuus ceta

77 KorepeHTHbIe HCTOUHHKHU. Y CIIOBHS
HaOJI01eHUS] MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Tpumenenue uaTEpPEepeHINN

80 Judpaxuus ceera

81 Judpakumonnas pemérka. YcioBue
HaOJIFOICHUS TITABHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [TomiepeYHOCTh CBETOBBIX BOJIH.




[Tonsipusanus ceera

84 Pemenue 3amaq 1

85 CBeToBbI€ SIBJICHUS B IIPUPOJIE 1

86 O060011IeHre ¥ CUCTeMaTH3aIMsI 3HAHUH 10 1
teme "OnTtuka"

87 KoHnTtposbHas padota 1o teme «OnTHKa» 1
['paHUIBI MPUMEHUMOCTH KJIACCUIECKOU

88 MEXaHHUKU. 3aKOHBI JICKTPOJAMHAMUKHU U 1
MIPUHIIUIT OTHOCUTEIILHOCTH

89 ITocTynatel crienMaIbHON TEOPUH 1
OTHOCUTEIIBHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeoOpazoBanus Jlopenma. Ycnoue

90 npU4uHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe JICHHE BPEMEHH U
COKpAIIICHHUE JTHHBI

o1 DHeprus v UMNYJIbC PEIITUBUCTCKOM 1
YaCTHUIIBI

92 CBs13b MaccChl C DHEPTHUEH U UMITYIBCOM 1
PENATUBUCTCKON YaCTUIIBI. DHEPTUS TTOKOS

93 PaBHOBeCHOE TEIIOBOE U3ITy4YEHUE 1

94 3akoH cmenieHus Buna 1

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

96 DHeprus U UMITYJIbC POTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akoHsb! porodddexra

98 VYpaBHenue DiinmreiiHa 11 porodpdekra. 1




"Kpacnas rpanuna" gporoaddexra

99 Hasnenue ceera. OnbiThl I1. H. JIeOeneBa

100 BoitHOBBIE CBOIICTBA YaCTHIL
Boansl ne bpoins. JlnuHa BOIHbL 1€

101 Bpoiins 1 pa3Mepsl 00JIaCTH JIOKATU3AIUN
JBUKYLICICS 4aCTUIIBI

102 KopmyckynspHO-BOTHOBOH Tyalu3m

103 Judpakmus 3JIeKTpOHOB Ha KPUCTAIIAX
Crneuuduka usmepeHuit B MUKpOMHpE.

104 COOTHOILICHHS HEONPeAeIEHHOCTEN
['eitzendepra

105 Pemenue rpaduueckux 3amaq

106 Pemenune pacu€rHbix 3a1a4
Kontponbnas pabota o remam: "OCHOBBI

107 CTO", "KopmycKyJIIpHO-BOJTHOBOM
nyanuzm"

108 OMnBITH IO CCIIETIOBAHUIO CTPOCHUS aTOMA.
[TnanerapHast Moziens atroma Pesepdopaa

109 IToctynarel bopa

110 Bunst ciektpoB. CriekTp ypoBHEH SHEpruu
aToMa BOJIOpoia

111 CrioHTaHHOE U BBIHYXK/ICHHOE M3JTyUYeHHUE
CBeTa

112 Jlazep
Hyxnonnas monens siapa I'eitzenOepra-

113 MBaHeHKo. 3apsii 1 MaccOBOE YHCIIO sJIpa.

H3otonsl. PagnoakTHBHOCTE




114

3aKoH pasioaKkTUBHOrO pacnazna. CBoicTBa
MOHHU3UPYIOUIETO U3NydeHus. Biusiaue
PaIuOaKTUBHOCTHU Ha )KUBBIE OPIraHU3MBI.
Hozumerpus

115

DHeprusi CBS3H HYKJIOHOB B sijipe. SliepHbie
cuibl. Jledext Macce siapa. SnepHbie
peaxuuu. SnepHsie peakTopsl. [Ipobiiemsr
YIPABJIIEMOT0 TEPMOSIACPHOTO CHHTE3A.
DKOJIOTHYECKHE aCIICKThI Pa3BUTHUS SIICPHON
JHEPreTUKU

116

MeTo/1bl perucTpalnuy U UCCIIEIOBAHUS
3JIEMEHTapHbIX YacTull. DyH/1aMEHTaJIbHbIE
B3aUMOJeCcTBYsL. bapruoHbl, ME30OHBI U
nentoHsl. [Ipencrasnenne o CrangapTHON
Mozienu. KBapk-ritooHHas Mosieb aJpOHOB

117

®usuka 3a npeaenamu CtaHaapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EauncTBo u3nyeckoil kKapTHHBI
Mupa

118

Oranbl pa3BUTHUS ACTPOHOMUH. 3HAYCHUE
aACTPOHOMHH

119

[IpuMeHUMOCTh 3aKOHOB (PUBHUKH IS
00BsICHEHUS PUPOJIBI KOCMUYECKHX
00BEKTOB. MeTO/IbI aCTPOHOMHUYECKUX
HCCIICIOBaHU M

120

COBpeMeHHBIe OIITHYECKUE TCIICCKOIIBI,
paIuoTeNnecKonbl, BHEaTMOC(hepHas
ACTPOHOMHS




121

Bun 3Bé3gHoro HeOa. Co3Be3aus, spKue
3BE31bl, IUTAHETHI, X BUAUMOE JIBUYKEHUE

122

Comnneuynas cucrema. Connne. Conneunas
aKTHUBHOCTH. McTounuk sHeprun ConHIa u
3BE3

123

3BE3/1bI, UX OCHOBHbBIE XaPAKTEPUCTUKH.
Juarpamma "criekTpanbHbINA KIacc —
CBETUMOCTB"

124

3B€3[[I)I TIIaBHOM IIOCIICA0BATCIIbHOCTH

125

Bnytpennee crpoenue 38E31. COBpeMeHHbIE
MPEJCTaBJICHUS O TPOUCXOKICHUHN U
sposronun CoJiHIIa ¥ 3BE€311. DTallbl >KU3HHU
3BE3/

126

Muneunsiii [1yte — Hama ["anaktuka. Tumbl
rajakTuk. YEpHbIE BIPHI B pax raJIAKTUK

127

Bcenennas. Pacimpenue Beenennoit. 3akoH
Xabb6mna. Teopus bonbiioro B3peiBa.
PennkroBoe n3iydenue

128

MacmrabHast ctpykTypa BeeneHHoi.
MeraranakTuka

129

Hepeménnsie npo0ieMbl aCTpPOHOMHUH

130

Pu3n4eCcKUi IPAKTUKYM I10 TEME
"UccmeqoBaHue MarHUTHOTO ITOJIST
MMOCTOSTHHBIX MarHUTOB" HIIH
"UccnemoBanue CBOMCTB
deppomarneTukoB" win "VccnenoBanue
JIEMCTBUSI MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"




131

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"N3mepenue cunsl Amnepa" niu "HU3ydenne
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
unu "OnpeneneHre MarHuTHOW MHAYKIIUN
Ha OCHOBE U3MepeHus cuiibl AMiiepa"

132

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue SBICHUS
AJIEKTPOMArHUTHOW MHAYKIMU" WK
"Onpenenenyre MHAYKIUNA BUXPEBOTO
MAarHuTHOTO I10Jisg"

133

Pu3n4ecKuil IPAKTUKYM I10 TEME
"UccnenoBanue siBIEHUS CAaMOMHIYKITUN"
namn "COopKa MOJIeTTH JIEKTPOMarHUuTHOTO
re”geparopa”

134

Pu3NYeCcKuil NPAKTUKYM I10 TEME
"Nzmepenue neprojia CBOOOHBIX
KoJIeOaHUH HUTSHOTO U PY>KUHHOTO
MasiTHUKOB"

135

Pu3N4EeCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue S3HEPTUH B IPY>KUHHOM
MasiTHUKE"

136

®u3N4eCcKuil NPAKTUKYM I10 TEME
"HccnenoBanure nMepeMeHHOr0 TOKa 4epe3
NIOCJIE0BATENBHO COEUHEHHBIE
KOHJEHCATOp, KaTyLIKy U pe3ucTop’ win
"HccnenoBanue paboThl HCTOYHUKOB CBETA
B LIETIM IEPEMEHHOTO TOKA"

137

DuU3NYECKUN TPAKTUKYM 10 TEME




"N3y4yeHue napaMeTpoB 3ByKOBOM BOJIHBI"

138

Pu3N4eCKUi IPAKTUKYM I10 TEME
"N3Mepenne nokazaresns npeaoMIeHUs
crexna" win "llonydyenune nzoopaxeHus B
CUCTEME U3 IIJIOCKOI0 3epKajia v JTUH3bI"

139

Pu3N4eCKUi IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUS OT BellecTBa (Ha mpuMepe
Kuakux auH3)" uinu "M3Mmepenue
(POKYCHOTO PacCTOSIHUS pacCEeUBAIOIINX
uH3"

140

Pu3n4ecKuil IPAKTUKYM I10 TEME
"Habmonenue mudpakiinu, nHTepPepeHITnn
Y ToJisipu3anuu ceera'

141

Pu3N4eCKU IPAKTUKYM I10 TEME
"OnpeneneHre UMITyJIbCa U SJHEPTUU
PENATUBUCTCKUX yacTull (1o oTtorpadusm
TPEKOB 3aPsKEHHBIX YaCTHIl B MATHUTHOM
nosie)"

142

Pu3N4eCKu IPAKTUKYM I10 TEME
"N3mepenue nocrossHHo# Ilnanka Ha
OCHOBe HccienoBanus porodddexra” umu
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOANO. OT HaIpsKEHU "

143

Pu3NYeCcKuil IPAKTUKYM I10 TEME
"HccnenoBanue CrieKTpa pa3peKeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocTtostHHOM Punbepra”




144

Pu3NYEeCKUi IPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (hOHA ¢
UCIIOJIb30BAaHUEM JI03UMETpa" Hin
"N3yueHune moraomeHus 6eTa-4yacTuil
amomMuHuem"

145

Pu3N4eCKu IPAKTUKYM I10 TEME
"Habntonenus 38311010 HEOA
HEBOOPYKEHHBIM IJ1a30M C UCIIOJIH30BAaHUEM
KOMITbIOTEPHBIX PHIIOKEHUH AJIs
orpezeNneHus OJ0KEeHUsT HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiaymapus 1 sipkue
3B&31b1" unu "HabmroieHust B TeIeCKOI
JIyHbI, IUIaHET, TYMAHHOCTEW U 3BE3THBIX
CKOTLJIEHU#"

146

O00011eHNe 1 cUCTEMATU3AIINA 3HAHUHA.
Ponb ¢u3uku 1 acTpoOHOMHHM B
HKOHOMHYECKOM, TEXHOIOTMYECKOH,
COLIMAJILHOM M 3THYECKOl chepax
JeSITEIbBHOCTH YeJIOBEKa

147

O0001eHne 1 cucTeMaTH3alvs 3HaHWINA.
Posb u MecTO pU3UKH U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHUHE MUpPA

148

O0001eHne 1 cucTeEMaTU3aIlNs 3HAHNI.
Ponp pusndeckoit Teopun B JOpMUPOBAHUU
MpEJICTaBICHUIA 0 PU3NIECKON KapTHHE
MUpPa, MECTO (PU3MUECKON KapTUHBI MHpa B
o0I1IeM psiTy COBPEMEHHBIX €CTeCTBEHHO-
Hay4HBIX [IPEJCTaBICHUN O IPUPOJIE




149 0O0001EeHME U cucTeEMaTH3alMs 3HAHUH 110
teme "Kunemaruka"

150 0O0001eHME U cucTeEMaTH3alMs 3HAHUM 110
teme "Kunematuka"

O00011IeHNE U CHCTEMATU3ALMS 3HAHUH 110

151 n n
teme " JluHaMuka

O00011IeHNE U CHUCTEMATH3aLUA 3HAHUH 110

152
teme "Craruka TBEpAoro tena"

0O0001eHME U cUCTEMAaTH3alMUs 3HAHUM 110

153 n n
TeMe "3aKOHEBI COXpAaHCHUA B MCXAHHUKEC

O06o00mIeHre U cuCTeMaTH3aIMsl 3HAHUH 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O00011IeHNE U CHUCTEMATH3aLUA 3HAHUH 110
155 teMe "Tepmoaunamuka. TenoBbie
MAaInuHb!"

O06o0011eHe ¥ cucTeMaTH3alMsl 3HaHUH 1o
156 TeMe "ArperaTHble COCTOSIHMSI BELIECTBA.
®a3o0BbIe IEpexo/bl"

157 O0001eHne 1 cucTeMaTH3aIusa 3HaHUH 110

TeMe "DnekTpudeckoe nose"

158 O0001eHne 1 cucTeMaTH3aIusa 3HaHUH 110

teMe "I10CTOSHHBIN JIEKTPUYECKUI TOK"

O0001EeHre U cucTeMaTh3alus 3HaHUH 110

159 " "
TeMe "TOKHU B pa3InyHBIX Cpelax

O0001eHre U cucTeMaTh3alus 3HaHUH 110
Teme "MaruutHoe moJe"

160




161

PesepBHeiit ypok. O600ICHHE U
CHCTEMAaTHU3aLMs 3HAHUIH 110 TEME
"DreKTpoMarHuTHas UHIYKIUs"

162

PesepBHeiit ypok. O600ICHHE U
CHCTEMATU3ALMS 3HAHUH 110 TEME
"Mexanndeckue koneoanus"

163

PesepBublit ypok. O60011eHuE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
"DeKTpOMarHuTHeIE Kojaebanus'"

164

Peseprublit ypok. O60011eHuE U
CUCTEMAaTH3aIMsI 3HAHWH 110 TeMe
"MexaHUYeCKUE U DJIEKTPOMArHUTHBIE
BOJIHBI"

165

Peseprubiil ypok. O60011eHIE U
cucreMaru3alis 3Haguii mo reme "Onruka"

166

Peseprubiit ypok. O600111eHIE U
cucreMatu3anus 3Haguii mo reMe "OCHOBEI
CTO"

167

Peseprubiit ypok. O600111eHIE U
CUCTEMAaTH3alMs 3HAaHUM 110 TEME
"KopnyckynsipHO-BOJIHOBOM yann3m"

168

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUi 1o Teme "dusnka
aroma"

169

PesepBHbIil ypok. O0001IeHNE H
cucTeMaTu3anus 3HaHui no treMme "dusznka
ATOMHOTO SIApa U JI€MEHTapHbIX YyacTul'"

170

PeseprHbIil ypok. O60061IeHNE 1




cUCTEeMaTu3alus 3HaHUM 110 TeMe
"DneMeHThl acTpou3uku"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170
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YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAUJIBI JIVISA YYHEHUKA

» dusuka, 10 kmace/ Makumes ['.5., byxosnes b.b., Corckuit H.H. mox
penakmueit [lapdentreBoii H.A., AkiinonepHoe o0miectBo «M31aTenbcTBO
«IIpocBenieHue»

» ®usuka, 11 kmacc/ Mskumies I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdenTtreBoii H.A., AkiinonepHoe o0miecTBo «M31aTenbcTBO

«IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

https://nsportal.ru/shkola/

https://rosuchebnik.ru/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

1 http://nsportal.ru - conmanabHas ceTh pAOOTHUKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoe.

3 http://festival.1september.ru/articles/ - pectuBans megarornyeckux UacH


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www fizika.ru/ - caiit s yauteneit GU3MKH U UX YICHUKOB.
5 http://www.physics.ru/ - Mmatepuaisl 1o Gpu3NKe.
6 www . ege .edu.ru - uadopmarronHbii mopran EI'D.

7 http :// school - collection . edu . ru/ - equnas xkomnekuus [IOPoB


http://www.fizika.ru/
http://www.physics.ru/

