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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKEe Ha YpOBHE CpemHero oOmero o0Opa3oBaHUs
pazpaboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOoBaHUN K pe3yjbTaTaM OCBOCHHUSA
OCHOBHOU 00pa3oBaTesibHOM porpaMmsbl, npeactaBieHHbIX B PI'OC COO, a Takxke
c yuéroM (enepanpHOlM paboueld mporpamMmbl BocnuTaHus W KoHienuu
npenoaaBanus yaeOHoro npeamera «Du3uka» B 00pa3oBaTeNbHBIX OPTaHU3AIMIX
Poccuiickoit @enepanunu, peaau3yomnuXx OCHOBHbBIE 00pa30BaTEIbHbIE TPOTrPAMMBI.

[Tporpamma 1o ¢u3uke onpezenser 00s13aTeIbHOE IPEIMETHOE COJepKaHUE,
yCTaHABJIMBAET PEKOMEHYEMYIO TOCIE0BATEIbHOCTh U3YUYCHUSI TEM U PA3/eiioB
y4e0HOro TpeaMeTa ¢ y4ETOM MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3CH,
JOTUKM y4eOHOTrOo Tpolecca, BO3PACTHBIX OCOOEHHOCTEHW OO0YydYarolUXCH.
[Tporpamma 1o ¢u3uke Aa€T MNpeACTaBICHUE O LENAX, COAEepX aHUH, OOIIen
CTpaTeruu OOy4YeHHUs, BOCIHUTAHHUS W Pa3BUTUSA OOYYAIOMIMXCA CpPEJICTBAMHU
ydeOHoro npeaMera «Pusnkay Ha yriryOJIEHHOM YPOBHE.

N3yuenne kypca (Qui3MKd yriyOJIEHHOTO YPOBHS MO3BOJSIET pPEAM30BAThH
3a7a4i MPOQecCHOHANTbHON OPUEHTAIMH, HAPABJICHO Ha CO3JIaHUE YCIIOBUH s
MPOSIBJICHUS] CBOUX MHTEIUICKTYalIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
OOy4JaromMMcsi, KOTOpbIE HEOOXOMWMBI IS TMPOJODKEHHs O0O0pa3oBaHUs B
OpraHu3anuax MnpodeccuOHaIbHOTO O00pa3oBaHUs 1O Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U HH)KEHEPHBIM CTIEIIHATEHOCTSIM.

B nporpamme no pusmke onpenensiroTcs miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca ¢U3NKM Ha YpPOBHE CpemHero o0mero oOpa3oBaHUA: JUYHOCTHBIE,
MeTarnpeJMeTHble, TNpeaMeTHole (Ha  yrayonénHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOW il pa3pabOTKM TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOydYaromIuXCsl, OCBOUBIINX
mporpamMmy 1o (pu3uke Ha YPOBHE CPEHETO O0IIeTo 00pa3oBaHus Ha YIITyOJIEHHOM
YPOBHE, SBJIIETCS CUCTEMHO-EATEILHOCTHBIN TTOIXO/I.

[Iporpamma o Gpu3MKe BKIIOYAET:

IUTAaHUPYEMBIE pe3yJIbTaThl OCBOCHHS Kypca GU3HKHU Ha yIIIyOJIEHHOM YPOBHE,
B TOM YHCIIe IPeIMETHBIC PE3YIbTaThl IO TOJaM 00yUYEHUS;

coJepkaHue yuyeOHoro npeamera « Pu3uka» mo rogam o0ydeHHsl.

[Iporpamma 1o (Qu3MKe WMeEeT NPUMEPHBIA XapakTep U MOXKET OBITh
UCIIOJIb30BaHA YUUTEIAMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX IPOrpamM.

[TporpamMma mo ¢u3MKe HE CKOBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTAaBIAECT BO3MOXKHOCTH IS peaju3aliil Pa3IUYHbIX METOJUYECKHUX
MOJIXOJI0B K MpenoAaBaHHi0 (U3UKK Ha YIrIIyOJE€HHOM YpOBHE MpPH YCJIOBUHU
coXpaHeHus 003aTEIHHOM YaCTH COJIEp KaHMs Kypca.



®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyNas B
KauecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIA/J B CHCTEMY
3HaHUi 00 okpy:xatorieM Mupe. [IIkonpHbIN Kypc (U3UKH — CUCTEMOOOPa3YIOIIHIA
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
busndeckoit reorpadueld u actpoHoMuen. Mcmomp3oBaHWE W AKTHUBHOE
NpuMeHEeHUEe (U3MYECKUX 3HAHUM OMNpENeNnuI0 XapakTep UM OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHA B chepe YHEPTETUKH, TPAHCTIOPTA, OCBOEHHUS KOCMOCA,
MOJIyYeHHUS] HOBBIX MATE€pUaJOB C 3aJlaHHBIMU CBOWcTBamH. M3ydenuwe ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa
oOy4arorierocsi, B GOpMHPOBAHNE YMEHUI MPUMEHITh HAYYHBIM METOJ| IIO3HAHUS
IIPY BBIMIOJTHEHUU UMU YU4E€OHBIX UCCIICTOBAHMM.

B ocHOBY Kypca ¢pu3uKu Ha ypOBHE CpeHEro o0Iero oopa3oBaHus MOJI0KEH
PAI e, KOTOPbIe MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUSI.

Hoea yenocmnocmu. B COOTBETCTBUM C HEM Kypce SIBISETCS JOTHYECKU
3aBEpHIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3JeioB (GU3UKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUMM C HEW MaTepual Kypca (HU3UKU
o0ObeaMHEH BOKPYr (Qu3nueckux Teopud. Bemgymum B Kypce sBIgeTCs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE€ peanusanus NOpeAnonaracT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHala (DU3NYECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHUS
(bU3HKY C pa3BUTUEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMU ITpoOIeMaMu.

Hoen npuxnaonon nanpaenennocmu. Kypc pusuku yriayOiaéHHOTO ypOBHS
MpeanosaraeT 3HakOMCTBO C IIMPOKHM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKHUX
MPWIOKEHUN H3YYEHHBIX TEOpuil W 3aKoHOB. [Ipum »TOM paccMaTpuBarOTCs Ha
YpPOBHE OOIIMX MPEACTABICHUN M COBPEMEHHbIC TEXHUUYECKUE YCTPOMCTBA, U
TEXHOJIOTHUHU.

Hoea Ixonocuzayuu peanusyercs IOCPEACTBOM BBEIACHUS JJIEMEHTOB
CONIEp)KaHMS, TIOCBAMIEHHBIX OKOJOTHYECKHM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKIEHUS
npo0JIeM paloHAIBLHOTO IPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHue coJiepKaHus MIPOrpaMMbl 1O PU3HKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHITUTIAX CHCTEMHO-IEATEIFHOCTHOTO moaxoaa. Jns dusuku peanuzamus 3TUX
MPUHITUTIOB 0a3UpyeTCsl Ha UCTOIB30BAHUH CAMOCTOSITEIbHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JieHcTBYyIomIero ¢akropa yudeOHoro mpouecca. [ns yrmyOnéHHOro
YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOrO0 HSKCIIEPUMEHTA,



BKJIIOUAIONIETO (DPOHTAJIbHBIE YYCHHMUYECKHE OMNBITHI MPH HU3YYEHUH HOBOTO
MaTtepuaa, JabopaTopHbie paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
JBa crioco0a peanu3aiu Gu3ndeckoro npakTukyma. B mepBom ciyudae mpakTUKyM
npoBoauTcss b0 B koHIe 10 m 11 kimaccoB, aubO MOCjE MEPBOTO M BTOPOTO
MOJIYTOANN B KaXKJIOM M3 3TUX KJIacCOoB. BTopoii crnocod — 310 uHTEerpaus padbot
IPaKTHKyMa B CHCTEMY J1a00paTOpHBIX paboOT, KOTOpPbIE MPOBOAITCS B MpOIECCE
uzyuyeHus: paszznena (temsl). [Ipu stom moj paboramMu NMpakTUKyMa MOHUMAETCS
CaMOCTOAATEJILHOE ~ HCCIEJOBAaHUE, KOTOPOE€ NPOBOJUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000IMEHHOTO BH/Ia O€3 MOIIArOBON HHCTPYKIIHH.

B nmporpamme mno (@u3Mke cHUCTeMa YUYEHHYECKOrO HKCIEPUMEHTa,
7a00paTOpHBIX padOT M MpaKTUKyMma MpPeACTaBICHA €IMHBbIM mepeuyHeM. Bridop
TEMATHUKU U1 3TUX BUIOB YUEHHYECKUX MPAKTUYECKUX PadOT OCYLIECTBIIAETCS
y4acTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCXOAsl U3 OCOOCHHOCTEN MOypPOYHOTro
IUIAHUPOBAHMUSI W OCHallleHus KaOuHera ¢usuku. [lpu sTOM oOecneunBaercs
OBNIAJICHHE OOYYalOMIMMHCS YMEHUSMU TPOBOAWTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHsI, MCCIIeIOBAaHUS 3aBUCUMOCTEH (DPM3MUYECKUX BEIWYMH U TMOCTAHOBKY
OIIBITOB IO NMPOBEPKE MPEATI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIESETCs PEIICHUIO pAaCYETHBIX U KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacUETHBIX 3a7]a4 TPUOPUTETOM SIBJISIOTCS 3a7]a41 C SIBHO 33JIaHHOMN
Y HESABHO 3aJJaHHOM (hU3UUYECKON MOEIbIO, TTO3BOJISIONIME IPUMEHATh U3yUeHHbIE
3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOI0 pas3fenia Kypca, TaK U HHTETrpUpys
IPUMEHEHNE 3HAaHUH U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIIAIOTCS 3aJjaHus Ha OOBSCHEHUE/TIPEJCKa3aHue NPOTEKAHUS (PU3NUECKHUX
SIBJICHUI M TIPOLIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolire BbIOOpa (PU3NUECKOU
MOJIEJNIU JUIsSl CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuaaIbHO-TEXHUUECKOMY
o0ecreyeHuIo yuyeOHoro nporecca Kype Gpusuku yriyOinEHHOro YPOBHSI Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3y4daTbCid B YCIOBUSX MPEAMETHOTO
kabuHeta. B kaOunHere (GU3MKM JODKHO OBITh HEOO0XOIUMOE JIabopaTOpHOE
000pyI0BaHUE TSI BBIMOJTHEHHSI YKAa3aHHBIX B TPOrpaMMe MO (PU3NKE YUEHUIECKIX
OTIBITOB, JA0OPATOPHBIX PadOT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
00opyIOBaHUE.

JleMoHCTpanMoHHOEe  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHM C
OPUHIIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH U OOECMEYMBAET IOCTAHOBKY
NEPEYNCIICHHBIX B TporpamMMe Mo (U3HKe KIIOUYEBBIX JEMOHCTpAIi s
UCCIICIOBAHMUSI ~ U3y4YaeMbIX SIBICHMA H  TPOIECCOB, OMIUPHYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHHI.

JlabopaTopHoe 000pynOBaHHME MJIS YUYEHUYECKHX MPAKTUUYECKUX padboT
dbopMupyercss B BHIE€ TEMaTHUYECKHMX KOMILJIEKTOB U OOecredynBaeTcs B pacuére



OJIHOTO KOMIUJIEKTa Ha JBYyX oOOydarouuxcs. TeMaTuueckue KOMIUICKThI
7a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILJICKCHOM
WCIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMU LEJIIMHU U3y4YEeHHS (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCA:

dbopmMupoBaHUE HHTEpeca M CTPEMJICHUS OOy4YaroUUXCsi K HaydHOMY
U3YUYCHUIO TPHUPOJABI, Pa3BUTHE WX HMHTCIUICKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAyYHOM METOJie TMO3HaHUS U (HOPMHUPOBAHUE
HCCJIeI0BATEIHLCKOIO0 OTHOIICHUS K OKPYKAIOIUM SIBJICHUSM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJjbTara U3YUEHUs] OCHOB
CTpOEHUS MaTepuu M PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUE YMEHUN OOBSCHATH SIBJICHUS C MCIIOJIb30BaHUEM (DU3NUSCKUX
3HAHWM U HayYHBIX JOKA3aTEIbCTB;

dbopMupoOBaHUE TMPEACTABICHUN O poiau (U3UKU I Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymymiei
npoecCHOHaNbHON  JEATENbHOCTH, CBSI3aHHBIX C (U3HMKOM, MOJArOTOBKA K
JanbHENIeMy 00y4eHHUIO B 9TOM HaIPABJICHHH.

JlocTixkeHue 3TUX 1elieid oOecrieunBaeTCsl peleHueM CIeAYIOIMX 3a1ad B
npoliiecce u3yueHus Kypca (U3MKi Ha YPOBHE CpeIHETo 0011ero o0pa3oBaHus:

MpPUOOPETEHNE CUCTEMBI 3HAHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUAX,  BKJIIOYas  MEXaHWKY,  MOJIEKYJIAPHYIO  (HU3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PM3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMupOBaHUE YMEHUM MTPUMEHSTh TEOPETUUECKUE 3HAHUS JIJ11 OOBSICHEHUS
bu3nYecKnX SIBICHUN B MPUPOJE U JUISI MPUHATHS TPAKTUYCCKUX PEIICHUN B
MMOBCEIHEBHOM KM3HU;

OCBOEHHE CIIOCOOOB PEIICHMSI PA3IMYHbIX 33]1a4 C SBHO 33JJaHHOM (hHU3MUECKOM
MOJIENIBIO, 3a/lad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3JaHue (U3UYECKON
MOJIEIHM, AJEKBAaTHOM YCJIOBUSAM 3aJlaud, B TOM 4YHUCJIE 3aJa4 HWHXKEHEPHOIO
xXapakrtepa;

MOHUMaHUE (U3MYECKUX OCHOB U TIPUHIIMIIOB JEUCTBHUSI TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIy;

OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOIO TUIAHMPOBAHUSA M TIPOBEACHHUS
bU3UYECKNX JKCIEPUMEHTOB, aHaJIM3a W HUHTEpHpeTanuu HHPOpMaIuy,
OMpeIeNICHNs TOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3[IaHUE YCJIOBHUM I Pa3BUTUS YMEHUU IPOEKTHO-UCCIEN0OBATEIbCKOM,
TBOPUYECKOM JIeATETLHOCTH;



pa3BuTHE UHTEpeca K chepaM npodeccuoHaIbHON NEeSTEIbHOCTH, CBA3aHHOMN
¢ (PUBHUKOM.

B cootrBerctBum ¢ TpeboBanusmu DI'OC COO yriyOGia€HHBIH YpPOBEHb
u3ydeHus: yueOHoro mnpeamera «®Pu3nka» Ha YPOBHE CpEAHEro OO0IIeTo
oOpa3oBaHusg BbIOMpaeTcss OOyYarOUUMUCA, I[UIAHUPYIOIIUMH MPOAOJIKEHUE
00pa30BaHUS O CTIENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQPHIISL.

Ha u3yuenue ¢pusuku (yriayOiaEHHbIA ypOBEHb) HA YPOBHE CPEJAHETO OOIIETO
obpazoBanusa orBoautTcs 340 gacos: B 10 kimacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 kiacce — 170 gacoB (5 yacoB B HEEIIO).

[Ipennaraempiii B mporpamMmme Mo (QU3MKE MepeyeHb JabopaTOpHBIX U
NPAaKTHUYECKUX pabOT SBISAETCSA PEKOMEHIOBAHHBIM, YYHUTEIh JEJaeT BBIOOP
MpOBeNCHUS JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM HMHAWBHUIYaTbHBIX
0COOEHHOCTEM 00YyUaIOIIUXCSI.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. Hayunblid MeTO MO3HAHUSA NPUPOABI.

®duszrka — pyHIaMEeHTAIbHAS Hayka o mpupoae. HayuHslil MeTo1 MO3HAHUS U
METO/Ibl UCCIIeIOBaHUS (PUBNYECKUX SBJICHUU.

OKCHepUMEHT W Teopus B Mpoliecce Mo3HaHus Npupoasl. Habmionenue u
HKCIIEPUMEHT B (PU3UKeE.

CrocoObl m3MepeHusi (U3NUECKUX BEIMYMH (AHAJOTOBBIE W IU(POBBIC
U3MEpUTETbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (u3myeckux  BeduuuH  (aOconroTHas U
OTHOCHTEIIbHASA).

MonenupoBanue (HU3NIECKUX SBICHUN M MPOILIECCOB (MaTepuaabHas TOYKA,
abCOTIOTHO TBEPOE TEIO, UACATbHAS KUAKOCTh, UACAIbHBIN a3, TOUYSUHbIN 3apsi).
['unores3a. Pu3nyecKnii 3aKOH, TPAHULIBI €70 TPUMEHUMOCTH. PU3nyecKas TEOpHUsl.

Ponb u mMecTto Qu3nku B POPMUPOBAHUU COBPEMEHHON HAyUHON KapTHUHBI
MUpa, B MPAKTUYECKON 1€ATETbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMuUKyMm.

N3mepenne cuibl TOKa M HANPSHKEHUS B LIENMU NOCTOSIHHOTO TOKA MPY TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEITHHBIX TPHUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi nadbopatopuedt no ¢usuke. [IpuMepsl u3mMepeHus
(GU3UYECKUX BEJIMYHUH MPU MOMOIIU KOMIBIOTEPHBIX JaTYMKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBrkeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4l MEXAHUKHU.

Panuyc-BekTop MarepuanbHONl TOYKHM, €ro MNPOEKIHH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M
YCKOpPEHHE MaTepHalbHOW TOYKH, MX MPOEKUHUH HA OCH CUCTEMbI KOOpJUHAT.
CroxeHue nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTh
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUATIbHON TOUKU OT BPEMEHHU M UX
rpaduxmu.

CBoOonHOe majneHue. YCKOpeHue CBOOOAHOTO majecHus. J[BuxkeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUaAIbHON TOYKH OT BPEMEHU U UX IPpaPUKU.



KpuBoimHenHoe  nBWKEeHWE. J[BMKEHHE  MAaTepUAIbBHOW  TOYKHA IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHas ckopocTh. Ilepmom m vactora oOparieHus.
[{enTpocTpemuTeabHOE (HOPMAJIbHOE), KacaTeIbHOE (TAHTEHIIMAIBLHOE) U TOJHOE
YCKOpPEHHE MaTepUaIbHON TOUKHU.

TexHudeckue yCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIHUIOMETD,
JBUKEHHE CHAPSIAOB, LIEMTHBIE, IECTEPEHYATHIC U PEMEHHBIE NTEPEAAYN, CKOPOCTHBIE
JUQTHI.

Hemoncmpauyuu.

Mogenp cucTteMsl OTCUETA, WUIKOCTPALUS KUHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

Cnoco0bI UcclIET0BaHUS IBUKEHUN.

NnmrocTpanus npeaeabHoro nepexoia 1 U3MEpeHue MIHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBMKEHUN C UCIIOJI30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenne ABWKEHHS Tea, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.

Hanpasnenue ckopocTu pu ABUKEHUH 1O OKPYKHOCTH.

[IpeoOpazoBaHue yTrioBO CKOPOCTH B PELYKTOPE.

CpaBHeHHE TTyTeH, TPACKTOPUIA, CKOPOCTEHN JBUKEHHUSI OJTHOTO M TOTO YK€ TeJa
B Pa3HBIX CHUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

N3ydyeHrne HEpaBHOMEPHOTO JABHXKEHUS C LIEJIBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHUH
10 HaKJIOHHOM INIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JIBUKCHUHU.

N3mepenue YCKOPEHUS CBOOOTHOTO MaJICHUs (PEKOMEHI0BAaHO
UCIIOJIb30BaHue U POBOI TabopaTOpUn).

N3yudenne nBUKEeHUS Tela, OpOIIEHHOTO TOPU30OHTaNIbHO. [IpoBepka runoressl
O IpsAMON MPOINOPLUUOHAIBHON 3aBUCHUMOCTH MEXIY NAIBHOCTBIO MOJIETA WU
HAa4YaJIbHOW CKOPOCTHIO TeJa.

N3ydyeHne IBUXKEHUSI Tella IO OKPYXKHOCTH C IIOCTOSHHOM MO MOJIYJIO
CKOPOCTBIO.

UccnenoBanre 3aBUCUMOCTH TMeproja oOpaiieHusi KOHUYeCKOro MasTHUKA OT
€ro napaMeTpos.

Tema 2. /lunamuxa.



IlepBbiii 3akoH HprotoHa. MHepuumanbHble cucTteMsl oTcyéTa. [IpumHnmn
oTHOcuTeNnbHOCTH ['anmunes. HemHepuuanbHble CUCTEMBI OTCUETa (ONpPENEIEHUE,
IPUMEDHI).

Macca Tenma. Cwia. [IpuHIun Cyneprio3uiuy CHil.

Bropoit 3akoH HproTOHA 111 MaTepUaNibHON TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUSA. OKBHUBAJICHTHOCTh TIPABUTALMOHHOM W
VHEPTHON MAaCCBI.

Cuna TspkecTd. 3aBUCUMOCTD YCKOPEHHSI CBOOOIHOTO MaJIEHUS OT BBICOTHI HAJl
HOBEPXHOCTHIO IIJIAHETHI U OT reorpapuueckoi MUpoThl. J(BUkeHHuEe HEOECHBIX Tell
U X CyTHUKOB. 3akoHbl Kemepa. [lepBasg kocmuyeckass CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxyierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIbKEHUS U CUIIA TPEHMSI ITOKOSI.
Koapdumment tpenus. Cuna conpoTUBIECHUS IPU JBUKEHUU Tella B )KUJIKOCTU WIIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO IBUKEHHS.

Hasnenue. I'mapocrarndeckoe napienue. Cuita Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IOAIIMITHUKHY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGnronenue qBUKEHUS TeJl B MHEPUUATbHBIX U HEMHEPLIMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne 1ByX LMIMHAPOB WM IIAPOB PA3HOM Maccel € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAILHON CUCTEMBI OTCYETA.

CpaBHEHHE PaBHOACHCTBYIONIEH MPUIIOKEHHBIX K TEITy CHJI C IPOU3BEIECHHEM
MAaccChl Tejla Ha €ro YCKOPEHUE B MHEPLUAIBHONU CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOZHUKAIOUIUX B PE3yJIbTaTe B3AMMOICHCTBHS TEII.

N3mepenne macc o B3auMOJIECUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NMOIBEME U MTAICHUH.

[HenTpoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOSI, KAYEHHSI U CKOJIBKEHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI TIPU ABMKEHUM OpyCKa MO HAKIOHHON
IIJIOCKOCTH.

[TpoBepka rumore3pl O HE3aBUCHMOCTH BpPEMEHHM JBUXKEHHS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 3aJaHHOE PAaCCTOSIHUE OT €ro MaCCHhl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMarnmu.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON depes
JErKuM OJIOK.

N3mepenne kod(duiiieHTa TpEeHUs MO BEJIMYUHE YIJIOBOro KoddduiueHta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBUxkeHUs OpyCcKa MO HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
K03 pHUIEHTOM TpEHUSI.

N3yyeHne nBUKEHUS Ipy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. I[locTymarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpamieHusd. [limedo cumsl.
CrnoxeHue cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKME IMPOLECCH: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelI€TUaThle KOHCTPYKIIUH.

Hemoncmpayuu.

Y ci10BUsI paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMuUKyMm.

HccenenoBanne ycliOBUM pPaBHOBECHS TBEPAOTO TeENA, HMEIOLIErO0 OCh
BpaLCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTHU TBEPAOTO TENA, UMEIOLIETO TUIOMIAb OMOPBHI.

Tema 4. 3axkonvt coxpanenusn é mexanuke.

Nmnynbec MaTepranibHOM TOYKH, CUCTEMBI MAaTEPUAIbHBIX TOUYEK. L{eHTp Macc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema o IBH)KEHUU LIEHTPa Macc.

Nmnynbe cuiibl 1 UI3MEHEHHUE UMITYJIbCA Tela.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE JBM)KECHHUE.

MoMeHT umiynbca mMarepuanbHOM TOUYkW. [IpencrtaBiieHMe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cuisl Ha MajqoM M Ha KOHEYHOM mepeMmenieHuu. ['paduueckoe
IpeICTaBI€HUE PAOOTHI CHIIBI.

MOIHOCTH CUJIBI.

Kunernueckass sHeprusi MaTepHalbHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW SHEPTUU MATEPUAIBHOU TOYKH.



[ToreHuuanbHple W HENOTCHIMAIbHbIC CUIbL. [loTEeHIManbHas >HEprus.
[ToTenmuanpHas 3HEprus ynpyro nedopmupoBaHHON mpykuHbL. [loTeHInampHas
DHEprus Teja B OJJHOPOJHOM I'PaBUTALMOHHOM MoJie. [loTeHnanpHas sueprus tena
B TPAaBUTAIIMOHHOM TI0JI€ OJHOPOAHOrO Iapa (BHYTpH W BHe Iapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThs KOCMUUECKAsT CKOPOCTh.

CBs13b paOOThI HEMOTEHIIUANIBHBIX CUJI C U3MEHEHUEM MEXaHUUECKON IHEPTUU
CHUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenne bepHyn Ui UACATbHOM KUAKOCTH KaK CIEJICTBUE 3aKOHA
COXPAHEHHS] MEXaHUYECKOW SHEPTUH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JIBUKEHUE PAKET,
BOJOMET, KOTIED, MPYKUHHBINA MTUCTOJIET, TUPOCKOII, (PUTYpHOE KaTaHHWE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE JBMKECHHUE.

W3mepenne MOIHOCTY CHUJIBI.

W3meHeHune 2Hepruu Tea Mpu COBEPIIEHUN PaOOTHI.

B3anMHble TpeBpallleHHs] KUHETHYECKOM M IMOTEHLHAIbHON SHEPrui NpH
JICUCTBUM HA TEJIO CUJIbI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue 3HEepTrUM NMpu CBOOOTHOM NaJCHUH.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

N3mepenue ummynbca Tejia no TOpMO3HOMY ITYTH.

W3mepenne CUibl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIIS M MOIIIHOCTHU CHJIBI
TATH.

CpaBHEHHME NU3MEHEHHUS UMITYJIbCA TEIA C UMITYJIHCOM CHIIBI.

HccnenoBanne COXpaHEHHs] UMITYJIbCA ITPU YIIPYTOM B3aUMOJICHCTBUMU.

N3Mepenne KHHETUYECKOU YHEPTUU TeJIa 10 TOPMO3HOMY ITyTH.

CpaBHeHUE W3MEHEHUS! TOTCHIIMAIILHON YHEPTUU NPYKUHBI ¢ pabOTOM CHUJITBI
TPEHUSL.

Omnpenenenue pabOThl CWIbl TPEHUS] TPU JBWKEHUHU TeEa IO HAKIOHHOU
TJIOCKOCTH.

Paznen 3. MosexkyasipHas Gu3uka 1 TEpMOAUHAMMKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHBIE TMOJIOXKEHUST MOJIeKYyJIsspHO-KuHeTndeckor Tteopuun (MKT), ux
onbITHOE 0O0ocHOBaHue. uddys3usa. bpoyHoBckoe nBmxeHne. XapakTep JBHKCHUS
Y B3aUMOJECHCTBUS 4YaCTHUIl BEIIECTBA. Moaenu CTpOEHHs Ta30B, KUIKOCTEU H
TBEPJIBIX TEJT M 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojieliei. Macca u
pa3mepsbl MoJiekya (atoMmoB). KonnuecTBo BemiectBa. [loctosinnas ABoraapo.



TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. [llkama
temneparyp Llenbcusi.

Mogenp naeasbHOTO ra3a B MOJIEKYJIIPHO-KUHETUYECKON TEOPUU: YACTHUILIBI
ra3a JIBH>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. AOGcomtoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3ompoiiecchl B
uJeaJbHOM Tra3e C TOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe
IpeICTaBICHNE U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MeXIy JaBJIC€HUEM M  CPEAHEH  KHUHETUYECKOW  DSHeprueu
MOCTYINATEIbHOTO TEIUIOBOTO JBMXKEHUS MOJIEKYJl HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUM UICATHHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMITEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPETHEH
KUHETHYECKOU SHEPTUEH MTOCTYNATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHIL.

TexHuyeckrue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAJIOB.

Hemoncmpauyuu.

Mogaenu 1BUKEHHS YaCTHUL] BEILIECTBA.

Monens 6pOyHOBCKOTO JABUKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddyszust sxuakocTei.

Mogens onbita LlTepHa.

[IputsixeHne MONEKyIJIL.

Mogenu KpucTalsInueCKUX PELETOK.

HabGmronenue u rcciieqoBaHue N30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

HccnenoBanne mporecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IPHU
TEIJI000MEHE MEXKTY TOPSUYEH 1 XOJIOAHOM BOJIOM.

W3yuenue H30TEpPMUYECKOTrO Mpolecca (PEKOMEHJOBAaHO HCIOJIb30BAHUE
urdpoBoii 1abopatopun).

N3ydyeHne n30X0pHOTOo Mporecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckas (TJ]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKON CUCTEeMbl. BHelllHre U BHyTpeHHUE napaMeTpsl. Ilapamerpsl
TEPMOJIMHAMHYECKON CUCTEMBbI KaK CPEJHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauwano TtepmoanHamMuku. (CamMonpou3BOibHAsg — pellakcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.



Mogens wuaeanbHOTO Ta3a B TEPMOJUHAMUKE — CHCTEMA YpPaBHEHUM:
ypaBHeHHEe MenaeneeBa—KianelipoHa U BBIpAXKEHUE JJI1 BHYTPEHHEUW SHEPTHM.
VYcnoBusi IPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHLUEHTPALHUS YaCTHUILl, BBICOKHE
TeMneparypel. BeipaxkeHue il BHYTPEHHEW HEPrUd OJHOATOMHOIO HJI€AJIbHOTO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLECCHI.

OnemeHTapHas padoTa B TepMoAMHaAMuKe. Beruncienue paboTsl o rpaduxy
npoiiecca Ha PV-auarpaMmme.

Temonepeqaya  Kak  crmoco0 — M3MEHEHHsS  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOW  cucteMbl 0e3  coBepuieHusi pabotel.  KonBekuus,
TEIUIONPOBOIHOCTb, U3TyUYCHHE.

KommuectBo TtemnoTel. TeIIOEMKOCTh Tena. YAenbHas W MOJISIpHAA
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIIoTa CropaHus
toruiBa. Pacu€r konmMuecTBa TEIOTHI mpu Temnonepenaye. I[lonarue o0
aanabaTHOM TpolIiecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsIs1 3Heprus. KoinuecTBo TeroTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEH DJHEPruu TEPMOJIUHAMUYECKOU
CUCTEMBI.

BTopoii 3aK0H TepMOIMHAMUKH J1JI1 pABHOBECHBIX MTPOIIECCOB: YEpPE3 3aIAHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOW CUCTEMBI MPOXOIUT €IUHCTBEHHAS
aaunabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKk0H TEpMOIUHAMUKH JJ151 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepenaTh TEIJIoTy OT 0oJiee XOJIOIHOTO Tena K 0ojiee HarpeToMy 6e3 KOMIIEHCAllUn
(Knay3uyc). Heo6paTtuMoCTh IPUPOIHBIX ITPOIIECCOB.

[Tpunnumne! nectBus TermoBbix MamuH. KII/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTUYECKHE ACHEKThl UCIOJIb30BAHUS TEIUIOBBIX ABUrateinei. TeroBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEbI.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJIOJUJIbHUK,
KOHJIUIIMOHEP, JU3ENIbHBIM U KapOHOpaTOpHBIA JBUTATENW, MHapoBas TypOuHA,
MOJIYyYCHHE CBEPXHU3KUX TeMIIepaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJI0OB C
WCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIIN3AIMs OMOOPTraHUYECKOTO TOTUIUBA IS
BBIPAOOTKU «TETUIOBOM» U JIEKTPOIHEPTHH.

Jemoncmpayuu.

N3meHenne TemmnepaTypsl py a1uadaTUueCKOM paCIIUPEHUH.

Bo3aymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUIOEMKOCTEN BEILIECTB.

CrniocoObl U3MEHEHMsI BHYTPEHHEW SHEPTHUU.

Hccnenosanue aqnabaTHOro npouecca.



KomrmbroTepHble MOAENIN TEIUIOBBIX JIBUTATEICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKMUKYM.

N3mepenue yaenbHOU TENI0EMKOCTH.

HccnenoBanue npoliiecca OCTbIBAaHUS BEIIECTBA.

Hccnenosanue aqnadbaTHOro nmpouecca.

N3ydyeHne B3aMMOCBSI3M JHEPrUUA MEXMOJEKYJSIPHOTO B3aWUMOJACHCTBUSA H
TEMIIEPATyPbl KUIIEHUS KUJKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonl.

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kunenue. Y genbHas TEIoTa
napooopa3oBaHusl.

HacepilieHHble W HeHachblleHHbIE Mapbl. KayecTBeHHAas 3aBUCHUMOCTH
IJIOTHOCTH Y IABJICHHS HACBIIEHHOTO Mapa OT TEMIIEPATYPbI, UX HE3aBUCUMOCTb OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCMMOCTh TEMIEPATYPhl KUIICHUS OT JAaBJICHUS B
KUJKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIaXKHOCTb.

Teépnoe teno. Kpucrammueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctauioB. [lmaBneHne W Kpucraymuszauus. YJIeJbHAs TEIUIOTA IUIABJICHUS.
CyOnumarnusi.

Jedopmanmu TBEporo Tema. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nepopmariuii.

TennoBoe pacimiupeHue XUIKOCTEH U TBEPABIX Tel, 0ObEMHOE M JIMHEHHOE
pacmmpenre. AHTApMOHU3M TETUIOBBIX KOJIEOAHWH YaCTHI] BEIIECTBA KaK MPUYHNHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM YpOBHE).

[IpeoOpazoBanue s3HEprun B Pa30oBbIX NMEPEX0/IaX.

VYpaBHeHUE TEMIOBOTO OanaHca.

[ToBepxnocTtHOe HaTspKeHHE. Kod(DhHUIIMEHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanunnsipusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
dopmyJia Jlamaca.

TexHudeckrue yCTpOWCTBA M  TEXHOJOTUYECKHE TMPOLECCHI:  KHUIAKHUE
KPUCTaJUIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpauuu.

TemnoBoe pacpeHue.

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenwne. Kunenue npu noHM>KEHHOM JIaBJIEHUU.

N3Mepenue Cuiibl MOBEPXHOCTHOTO HATSXKCHUA.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipasie sBlIeHUSI.

Moenv HEeHBIOTOHOBCKOM JKHIKOCTH.



Cnoco0bl U3MEPEHUS BIIAXKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIICHUS] KPUCTAITIMYECKOTO BELIECTBA.

Bunapr nedopmarmii.

HabGmonenne manbix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomut, npaKmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yaenbHOM TEMOTHI II1aBJIEHUS JIbIA.

M3ydeHne CBOMCTB HACBIILIEHHBIX IIAPOB.

N3mepenne aOCONMIOTHON BIIaKHOCTU BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEILIECHUH.

N3mepenue ko3 duiieHTa moBEepXHOCTHOTO HATSKEHUSI.

N3mepenune moayns FOnra.

HccnenoBanre 3aBUCUMOCTH  Jepopmaniuu  pe3MHOBOro oOpasma  oT
MIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3auusi Tel U €€ MPOSBICHUS. DJNEKTpuyYecKuil 3apsan. JlBa Buaa
AIEKTPUYECKUX 3apsAaoB. I[IpOBOAHMKH, [HUAJIEKTPUKA U  IOJYIPOBOJIHHKHU.
DneMeHTapHbIN 3JIEKTPUYECKHUN 3apsal. 3aKOH COXPAaHEHHUs JJIEKTPUUECKOTO 3aps/a.

B3anmoneiictBue 3apsnoB. Toueunsie 3apsaapl. 3akoH Kymnona.

DnekTpuueckoe noise. Ero neicTBre Ha dJIEKTPUYECKUE 3apsiabl.

Hampsok€aHocTh  anekTpuueckoro  moiyit.  [IpoOuHerid  3apsn.  Jluaum
HaAIpPsHKEHHOCTH 3JEKTPUUECKOro nojist. OJHOPOIHOE ANEKTPUYECKOE TTOJIE.

[ToTeHIMAIBHOCTh 3JIEKTPOCTATHYECKOTO IMOJs. Pa3HOCTh MOTEHIMATIOB U
HanpspkeHue. [loTeHuuanbHas »HEprus 3apAna B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHmman snekTpocTaTnyeckoro noiid. CBsa3b HANPSKEHHOCTH IMOJS U PA3HOCTH
NOTEHIMAIOB JUIS AJIEKTPOCTATUYECKOro Iois (Kak OJHOPOJHOrO, TaK U
HEOJAHOPOJHOTO).

[TpuHIMT Cyneprno3uliuy 3IEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOU cdepnl. [lone
PaBHOMEPHO 3apsKeHHOro mo 00bEéMy miapa. Ilosie paBHOMEpPHO 3apsiKEHHOM
OeCKOHEUHON TIOCKOCTU. KapTWHBI JUMHUNA HaNpsHKEHHOCTH 3THX MOJEH U
HKBUITOTEHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMDIIeKTpUKM B 3JIEKTPOCTATUYECKOM  TOJIE. Jupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCaTOpa.



[TapannenbHOE COeIMHEHNE KOHIEHCATOPOB. [locnenoBarensHOe coeqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOI0 KOHAEHCATopA.

JIBr>keHME 3apsSyKEHHOM YaCTULIbI B OJTHOPOIHOM BJIEKTPUUECKOM TOJIE.

TexHH4eckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOILECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJEKTPOCTaTHYECKass 3al[uTa, 3a3€MJIEHHE 3JIEKTPOIpPUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Hemoncmpauyuu.

Y CTpOUCTBO ¥ MPUHLHUII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE TI0JIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUUECKOE TTOJIE JBYX 3aPSKECHHBIX IUIACTHH.

Monens anekTpocratudeckoro reHeparopa (Ban ne ['paada).

[IpOBOTHUKH B 3IEKTPUYECKOM IIOJIE.

DneKTpocTaTudecKas 3aluTa.

Y CTpOUCTBO U JEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAau
IJIACTUH, PACCTOSHUSA MEXAY HUMH U IUIEKTPUIECKOW MNPOHULIAEMOCTH.

DHeprus 3JEKTPUUECKOTO MOJIS 3apsSyKEHHOTO KOHAEHCATOPa.

3apsiiKa U pa3psiKa KOHJIEHCAaTOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nadbopamopnwie padomul, npaKmuKym.

OueHka cui B3aUMOJICHCTBUS 3apPSKEHHBIX TEl.

HaOnronenue nmpeBpanieHus 3HEPruu 3apsiKEHHOT0 KOHJEHCATOpa B SHEPTHUIO
V3JIy4YECHUSI CBETOANO/A.

N3ydeHnne npoTekaHus TOKa B LENH, COAEpKaIIEH KOHIEHCATOP.

Pacnpenenenune pa3sHOCTH MIOTEHIMAJIOB (HampsiKEHUS ) npu
MOCJIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psana KOHIEHCATOPa YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwlil 31eKMpUYECKUil MoK.

Cuna Toxka. IToCcTOSIHHBIN TOK.

YcnmoBust CymiecTBOBaHMS MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. McTOuHMKH
toka. Hanpsokenune U u DJ1C £ .

3akoH Oma /1 ydacTKa LenH.

DNEeKTPUUECKOE COMPOTUBIICHUE. 3aBUCUMOCTD COITPOTUBIIEHUS OJJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJIWHbl W IUIOMIAJA TONEPEYHOrO CEYEHHS. Y IEIbHOE
CONIPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MAPALICIIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHUKOB.
Pacuét pa3BeTBn€HHbIX nekTpuueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH [xoyns—Jlenna.



MOIIIHOCTh 3JIEKTPUYECKOrO TOKa. TerioBas MOIIHOCTb, BbIIEIseMas Ha
pe3ucrope.

O/IC 1 BHyTpEeHHEE CONPOTUBICHUE UCTOYHHUKA TOKA. 3aKOH OMa J1J1s1 TOJTHOM
(3aMKHYTOH) »dJeKTpudeckoil 1enu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHME IIPOLIECCHI: aMIEPMETD,
BOJILTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTHUU.

Hemoncmpayuu.

W3mepeHne Cuilbl TOKa U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CWJIbI TOKAa OT HANpsOKEHUs A PEe3UCTopa,
JIaMITbl HAKaJIMBaHUS U CBETOAMO/IA.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA OT CONPOTUBIICHUS IPU MOCTOSTHHOM
HaIpPSKEHUH.

[Ipsimoe uzmepenne IJC. KopoTkoe 3aMbIKaHUE TAIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONPOTUBIICHHUS.

CrniocoObl coemuHeHust UICTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH NOTEHIMAIOB MEK/y TIOJIFOCAMHA UCTOYHUKA TOKA OT
CUJIBI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanye CMEIIaHHOIO COEAMHEHMS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIIEHUS IIPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKAa OT HANpPSOKEHUS IS JIAMITBI
HaKaJIWBaHUS.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONTPOTUBIIEHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumoctd DJIC raabBaHMYECKOrO 3J€MEHTa OT BPEMEHU
pU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH NOTEHIIMAIOB MEXKY MOJTKOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B IIEIH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

OnekTpuyeckas MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTH COMPOTUBIICHUS METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.



[TomynpOBOTHUKHY. CobOcTBeHHas " IIpUMECHAast IPOBOJIMMOCTh
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [loaynpoBogHIUKOBBIE TPUOOPHI.

DNEKTPUYECKUI TOK B AJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS. JUCCOLIMALIMS.
OnekTponus. 3akoHsl Dapajnes s AIEKTPOIU3a.

DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsan. PaznuuHele TUIIBI CAMOCTOSATENBHOTO paspsaaa. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHUE: Tra30pas3psiaHbIe
JaMIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNpPOBOJHUKOBBIE MPUOOPHI: AHUOM,
TPaH3UCTOP, (POTOIUOI, CBETOAMO/], FAJIbBaHUKA, paUHUPOBAHUE MEIU, BIIIJIAaBKa
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHS.

Hemoncmpauuu.

3aBUCUMOCTb CONPOTUBJIEHUSI METAJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTD JIEKTPOIIUTOB.

3akoHsbl anekTponn3a Papanes.

HckpoBou paspsa U MPOBOAUMOCTE BO3yXa.

CpaBHEHHE TPOBOIUMOCTH METAUIOB U MOJIYITPOBOIHUKOB.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JUO/IA.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HabGmronenue amexTpoiunsa.

N3mepeHne 3apsiaa OJTHOBAJIECHTHOTO MOHA.

HccnmenoBanne  3aBUCUMOCTM  CONPOTHBIIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPBI.

CHATHE BOJBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Pu3n4ecKuil MPaKTUKYM.

CrniocoObl n3MepeHust PU3NYECKUX BEIUYMH C UCTIOIb30BaHUEM aHAJIOTOBBIX U
U(POBBIX HW3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTENIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HW3MEPEHHM, HCCIEAOBAHUM  3aBUCHUMOCTEU
(U3HYECKUX BEIUYMH, NPOBEpKA MNPEMJIOKEHHBIX TMIOTe3 (BBIOOp M3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHX  paslenax «YUYEHHYECKHMH  DKCIEPHMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYMY).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca puzuku yriyoaéHHoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C YYETOM COAEPKATENBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHd MaTEMAaTHKH,
OuoNoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Mescnpeomemmuoie noHAmMuUA, C6A3ZAHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, runotesa, ¢u3MUecKkas BeIUYMHA, 3aKOH,



TEOpUsl, HAONIOJEHUE, DSKCIEPUMEHT, MOJIETUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTENIbHBIE TPHOOPHI, ITudpoBas Jadboparopusi.

Mamemamuka: peunieHre CcUCTeMbl ypaBHeHUW. JluHelHas ¢GyHKIMs,
napabona, runep6osua, ux rpaduku U cBOicTBA. TpUroHoMeTpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl v UX MPOEKIIMU HA OCU KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Bbuonozua: mexannueckoe NBUKEHUE B KUBOU mpupone, nuddysus, ocMoc,
TEIUIOOOMEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpefbl,
yTHWIM3aMs OMOOPraHMYECKOr0 TOIUIMBA It  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KaIMJUISIPHBIE SIBJIEHUS B IPUPOJIE,
ANIEKTPUUYECKUE SIBJICHUS B AKUBOU MPUPOJIC.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsE Macca, MOJyYEeHWE HAaHOMATEpHaJIOB, TEIUIOBBIE CBOMCTBA
TBEPIBIX TEJI, )KUJIKOCTEN U Ta30B, KUJIKUE KPUCTAIUIBL, dJIEKTPUUECKHUE CBOMCTBA
METAJIJIOB,  DJICKTPOJUTHYECKAs  JUCCOLMAIMS, TallbBaHWKA, DJICKTPOHHAs
MUKPOCKOTHS.

T'eozpagpusa: BnaxxHoCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue JIBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
YYET CYXOro U IKUJIKOTO TPEHUS B TEXHUKE, CTAaTUUYECKUE KOHCTPYKUIUU
(KpOHIUTENH, peméTyarble KOHCTPYKIIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U APYTrHU€), NBUTATEh BHYTPEHHETO
CropaHusi, mapoasi TypOuHa, ObITOBOM XOJIOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTHUU
MOJIYYECHHUS] COBPEMEHHBIX MATEpPHAIOB, B TOM YHKCIIE HAaHOMATEPHAIIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAas 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
razopaspsiiHbIe JIaMIIbl, TOJTYIIPOBOJHUKOBBIE MIPUOOPHI, raIbBaHUKA.

11 KUIACC

Paznen 4. JiaekTpoauHaMu KA.

Tema 4. Macnummnoe noJe.

B3aumopnencTBue IOCTOSAHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uMHAayKuuu. I[IpuHuomn cynepro3uuuu
MArHUTHBIX NOJIeH. JIMHUY MarHUTHON MHTYKIWH.

MarnuTHoe 1oJie IPOBOAHUKA C TOKOM (IPSIMOTO MPOBOJHMKA, KAaTYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, €€ HanpaBieHUe U MOYJb. [[BUKEHNE 3apsKEHHOW YaCTHULIbI
B OJHOPOJTHOM MarHuTHOM Moje. Padora cuisr Jlopenna.

MaruutHoe 1ose B Bemecrse. PeppoOMarHeTUKy, rapa- U 1MaMarHeTUKHU.



TexHuueckue YCTpOﬁCTBa U TCXHOJOIHYCCKHC IIPOLECCChI: TIPUMCHCHHC

MMOCTOSIHHBIX MAarHuTOB, 3JICKTPOMAarHUTOB, TECTEP-MYJIBTUMETD,
AIEKTPOABUTATENDL SIKOOH, YCKOPHUTEIH dJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuaa  nuHWMA  WMHAYKOMM ~ MarHATHOTO — IIOJSL  IOJIOCOBOTO  H
MIOJIKOBOOOPA3HOTO TIOCTOSIHHBIX MarHUTOB.

KapTuHa nuHMN MarHuTHOW MHAYKIWU OIS JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperictere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[eiictBue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnroienrie 1BUKEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM IIOJI€.

[TpuHIUI JNEUCTBUS DJEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTOAIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmMuKym.

HccnenoBanre MarHUTHOTO MOJIS IOCTOSIHHBIX MAarHUTOB.

HccnenoBanne cBOMCTB (peppOMArHETHKOB.

HccnenoBanne N€MCTBUSI MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmriepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. dnekmpomazHumnan UHOYKYU:L.

SIBiieHue 2NEKTpOMarHUTHOW MHAyKUMH. IlOTOK BekTOpa MAarHUTHOU
uHaykiuy. OJIC mHAaykuuu. 3aKOH HIEKTPOMAarHuTHOM uHaykuuu Papanes.
Buxpesoe anekrpuueckoe mnose. Toxku Pyko.

OJC uHAYKUMHU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

[TpaBuino Jlenua.

NunykTtuBHOCTh. KaTylika WHIYKTUBHOCTM B LI€NM IOCTOSIHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOUHAYKIHH.

DHeprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE MOJIE.

TexHnueckre yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAA
1e€Yb, COJICHOU], 3allIUTa OT JEKTPU3ALMU TEJ MPU ABUKEHUH B MArHUTHOM T10JIE
3emMin.

Jemoncmpayuu.

HabGmronenne sBjeHusI 3JICKTPOMArHUTHON MHIYKITUH.

UccnenoBanne 3aBucumoctd JDJIC MHAYKIMM OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHue MarauTa B alFOMUHUEBON (METHOMN) TpyOe.

SIBieHne CaMOMHAYKITUH.

UccnenoBanne 3aBucumoctd JJIC caMOMHAYKIMU OT CKOPOCTU M3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OrnpeneneHue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBIEHUS] CAMOUHIYKIIHH.

COopka MoJie I 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znen 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenshas cucrema. CBoOOAHBIE KOJICOAHUS.

["apmonunyeckue konebanus. Kunemarnueckoe U JTUHAMUYECKOE OMHUCAHUE.
DHepreTU4ecKoe ONnKvcaHue (3aKOH COXPAaHEHUs MEXaHWYECKOM sHepruu). BeiBon
JTUHAMAYECKOTO OMUCAHUS TAPMOHMUYECKUX KOJIeOaHUN U3 WX DHEPTeTUYECKOTO U
KMHEMAaTUYECKOTO OMTUCAHUS.

Amvmutyaa 1 ¢asza konebanuil. CBs3b aMIUIUTYAbl KOJIEOAHUM HCXOIHOM
BEJTMYMHBI C aMIUTUTYIaMU KoJieOaHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon m yactora kosneOanuid. Ilepumon Manabix CBOOOJHBIX KoOJieOaHUMA
MaTeMaTU4ecKoro wmasitHuka. I[lepuos CBOOOJIHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxatouux konebanusx. Beinyx)aeHHbie konedanus. Pezonanc.
Pe3onancHass kpuBas. BuusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOAHMSI.

TexHuyeckue yCcTpoMCTBAa U TEXHOJOTMYECKHUE MPOILIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaGnronenne He3aBUCUMOCTH NEPUOJA MaNbIX KOJIEOAHUH Ipy3a HA HUTH OT
aMILTATYIbI.

HccnenoBanune 3aTyXamMux KOaeOaHWid U 3aBUCUMOCTH TIEpHUoia CBOOOTHBIX
KOJI€OaHMI OT COTPOTUBIICHHUS.

UccnenoBanne koyiebaHUN Tpy3a Ha MACCHUBHOM TMpYKHUHE C IEJbIO
dbopmMupoBaHUs MPEICTABICHUN 00 HICATBHON MOJIENU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHECHUS YHEPTUU MPH KOJICOaHUAX TPy3a Ha TIPYKUHE.

HccnenoBanne BIHYKACHHBIX KOJIEOAHU.

HabGmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.



N3mepenne mnepuoaa CBOOOJHBIX KOJEOAHMH HUTSHOIO U MPYKUHHOTO
MasiTHUKOB.

N3yuenue 3aKOHOB JBM)KEHHUS TeJa B XOJI€ KOJIeOaHU HA yIPYTroM MOJBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUHU B MIPY>KUHHOM MasiTHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IBI 3aTyXaIOMNUX KOJICOAHUIA.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUM.

Tema 2. dnekmpomazHumuosie Ko1e0aHUsL.

Konebarenpubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
ujealbHOM KosiebaTenbHOM KOoHType. Dopmyna Tomcona. CBsi3b aMIUIATYbI
3apsija KOHAEHcaTopa ¢ aMIUIMTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUsI SHEPTUU B UJICaIbHOM K0JIe0ATEIIbHOM KOHTYPE.

3aTtyxaromnme ANEKTPOMArHUTHBIE KOJIeOaHMsI. BriHyX1€eHHbBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemenHbii TOK. MOIIHOCT, MEPEMEHHOTO TOKAa. AMIUIUTYJHOE H
JIEUCTBYIONEE 3HAYCHUE CHWIbI TOKA W HANPSDKCHHS TPU Pa3IudHON (popme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHbli NEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
WHIYKTUBHOCTU B LIENH CUHYCOMJAIBHOTO NMEPEMEHHOr0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya M mnoTpeOieHue
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PUCKH TMpU TPOU3BOACTBE 3JEeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHUECKHE MPOLECCHl: SJIEKTPUUECKUM
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Hemoncmpayuu.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJCOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXarOLUX IEKTPOMArHUTHBIX KOJIEOAHUH.

Mopenb 3JIeKTpOMarHuTHOTO T€HEpaTopa.

Boiny>X/IeHHbIE CHHYCOUIaTbHBIE KOJICOaHUsI.

Pe3ucrop, karyiika MHIYKTUBHOCTH U KOHAEHCATOP B IEMU MEPEMEHHOIO
TOKaA.

Pe3oHanc mnpu mMocien0BaTebHOM COEAMHEHUU PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

YceTpoiicTBO M IpUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mopens JIMHUM 3JIEKTPONEPEIAYN.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanne MEpPEMEHHOTO TOKA 4epe3 IOCIEA0BATEIbHO COCIUHEHHBIC
KOHJIEHCATOP, KaTYILIKY U PE3UCTOP.

HaGnrogenue 3eKTpoOMarHiTHOIO pe30HaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIEMHU MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKmMpPOMAZHUMHbBLE 6OJIHbL.

MexaHnuecKkue BOJIHBI, YCJIOBUA HUX pacnpocTpaneHusi. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBolicTBa MEXaHUYECKHUX BOJH: OTpa)X€HUE, MpeloMJieHue, HHTepdepeHuus u
nudpaxims.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

DJIEKTPOMATrHUTHBIE BOJIHBI. Y CIIOBUSI U3JIYUYEHHS JIEKTPOMATHUTHBIX BOJIH.
B3anmHas opueHTaluss BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XX€HUE,  MPEIIOMIICHHE,
noJisipu3anus, uHTepdepeHuus u qudpakius.

[[Ixana 3M€KTPOMAarHUTHBIX BOJIH. [[prMeHEeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUaeHUA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHUK, TeJIEeBU30p, aHTeHHa, Tenegon, CBY-neus,
yJIBTPa3BYKOBas IMarHOCTHUKA B TEXHUKE U MEUIIUHE.

Hemoncmpauyuu.

OO0pazoBaHue U paclpoCTpaHEHUE MONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUM.

HabGnronenue orpaxeHus: M NpeJoMIICHHS] MEXaHUYECKHUX BOJIH.

HaoGmronenne natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

AKYyCTHUYECKHI1 pE30HaHC.

CBoiicTBa ybTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJeOaHH.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPEIOMIICHUE,
noJispu3anus, tudpakius, HTepPepeHIus.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPA(PUOIETOBOTO U3ITYUESHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMuUKyMm.



N3ydenne napameTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHHS 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA B OJHOPOAHOU cpexe. JIyu cBera.
ToYeuHbI UICTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHUs: cBeTa. [locTpoeHne m3oOpaxxeHui B
1ockoM 3epkaie. Chepuueckue 3epkaia.

[IpenomieHue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN ITOKA3aTellb
npenomiieHusl. OTHOCUTENBHBIN MOKa3aTeb npenoMiieHus. [I0cTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHWE JJIMH BOJIH IPH MIEPEXO0IE MOHOXPOMATHYECKOTO CBETA YEPE3
TpaHUIly pa3fena JBYX ONTHYECKHUX CPE.

Xon myueit B mpusme. Jlucnepcusi cBera. COXHBIN cocTaB O€I0OTO CBETA.
IBer.

[TonHoe BHyTpeHHEE OTpa)keHue. [IpenenpHbIil yroa MmojJHOrO BHYTPEHHETO
OTpaKEHHUSI.

Colwuparoiiue u pacceuBaroiue JUH3bl. ToHKas TuH3a. DOKYCHOE PaCCTOSIHUE
Y ONTUYECKAs] CUJIa TOHKOW JTMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUS TOHKOMN
chepuueckol JMH3BI OT €€ TEOMETPUM U OTHOCUTEIBHOTO IOKa3aTels
IIPEITIOMIICHHUSL.

dopMyJia TOHKOM JIMH3bL. Y BEIIMYEHHUE, JaBAEMOE JIMH30U.

Xoa nyda, OPOLICANIETO JWH3Y MO MPOW3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontudyeckod ocu. I[locTpoeHne wu300paxeHUd TOYKHM M OTpe3Ka MpSIMOM B
cOOMpAIONIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paszpemaromas cnocoOHOCTh. [71a3 Kak onTuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBusi HabOmOIEHUS MaKCUMyMOB M MHMHMMYMOB B HHTephEpeHIIMOHHON
KapTUHE OT [JIByX KOT€PEHTHBIX HCTOYHMKOB. [IpuMepbl KIacCHYECKHUX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakimoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MAKCMMYMOB TIpHM NAJCHHUM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTPOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroanmnapar, MHUKPOCKOI, MPOCKIMOHHBINA ammapar, MPOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccenenoBanne NpeioMIICHHS CBETA.

HaOnroienrie moJiIHOro BHyTPEHHETr0 OTpakeHus. Mojieiab CBETOBO/IA.

HccnenoBanre xoAa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMApaJUIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanrie CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MuKpocCKoIa, TeJecKona.

HaGmonenne nuntepdepeHnm crera.

HaOnroienuie 11BE€TOB TOHKUX MIEHOK.

Hab6monenune nudpakium ceera.

N3ydenne nudppakiiMOHHON PEIETKH.

HaGmonenue nudppakiiniOHHOTO CIEKTpA.

Habnronenue aucrepcuu cBeTa.

HabGmronenue nonsipu3aiuu cBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmMuKym.

N3mepenue nokaszarens NpeioMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BemiecTBa (Ha
pUMEPE KUJTKHUX JTUH3).

N3mepenne poKyCHOTO pacCCTOSIHUS pacCeUBAIONTUX JIUH3.

[Tonyyenue n300pakeHus B CUCTEME U3 MIOCKOTO 3epKajia U JTUH3BI.

[Tonydenne n300pakeHusl B CUCTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, nHTepPEepeHIny U MoJIsipu3aIiiy CBeTa.

N3ydeHnne noysipru3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne nuaTepdepeHIINN JIa3ePHOTO U3TYYEHHUS HA JIBYX IIEISX.

Habnroaenue aucriepcum.

Habmronenue u uccienopanue qudpakiimoOHHOTO CIIEKTPa.

N3mepeHne JuHbI CBETOBOW BOJIHBI.

[TonydeHue criekTpa W3JIy4yeHHUs CBETOJMOJa MPH MOMOIIU AUGPAKIIMOHHOM
PELIETKY.

Pa3znes 6. OcHOBBI ceIUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH.

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  JlopeHria.
VYcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHUE
BPEMEHU U COKpAICHUE JUTUHBI.

DOHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPIrus
MOKOS.



TexHuyeckre YCTpOHMCTBA M TEXHOJOTUYECKUE IMPOIECChl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEHU 3aPSKEHHBIX YACTHLL.

YyeHn4eckuit HIKCIepuMEHT, J1abopaTopHbie PaObOThI, MPAKTHUKYM.

OnpeneneHue MMIYyJbca W DHEPrUM  PEISTUBUCTCKUX  dYacTuil (IO
doTorpadgusiM TPEKOB 3aPSIKEHHBIX YACTUI B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapno-60ano6oii Oyanusm.

PaBHOBECHOE TEIUIOBOE M3IyUY€HHE (U3TyUYEeHHE aOCOJIIOTHO YEPHOTO Tena).
3akoH cMmemienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®dotorpdext. OnbiTel A. I'. Croneroa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OunmTenHa aa Goroaddexra. «Kpacnas rpanuma» Gorodddekra.

JlaBnenue cBeta (B UYAaCTHOCTH, [laBJiCHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaXaroulyro moBepxHocTs). Ombitel I1. H.
Jlebenena.

BonHoBbIe cBOMCTBA yacTull. Bonnel ne bpoita. limHa BosHb! e bpoins u
pasMepbl 00JacTH JIOKaJIM3AIMU  JBIKYIIEeWcs dactuibl. KopmyckylnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Crneuuduka ndmeperuit B Mukpomupe. COOTHOIICHUSI HEOMPEeNeIEHHOCTEH
['eitzenbepra.

TexHuyeckre YCTpONUCTBA U TEXHOJOTMYECKHE MPOLECCHl: CIEKTPOMETD,
dboTosnemenT, (HOTOMATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUO/.

Jemoncmpayuu.

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOMW IJIACTUHOM.

HccnenoBanre 3ak0HOB BHeMIHEro ¢hoTo3ddexra.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBIIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToanon.

Conneunas Oartapest.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanne Goropesucropa.

N3mepenue nocrosiaHoi [11anka Ha ocHOBe HccienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTHU CUIIBI TOKA Yepe3 CBETOIUO OT HAIPSHKCHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHUIO CTpOeHUsi aroMma. [lnmaHerapHas mojzenb aroMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomieHue GOTOHOB MPU MEPEXOJIE ATOMA C
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOH.



Bunpl ciektpoB. ClIEKTp YpOBHEN SJHEPTUHA aTOMA BOJOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE M3TydeHue cBera. Jlazep.

TexHudeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpauuu.

Monens onsita Pesepdopna.

HaGnronenue JIMHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO M JEUCTBUE CUETUMKA HMOHU3UPYIOIINX YACTHLL.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€PHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopusie padomuol, nPAKMUKYM.

HaOmronenue inHeyaToro cekTpa.

HccnenoBanne cnekTpa pa3peKEHHOrNO aTOMapHOTO BOJOPOAA U U3MEPEHHUE
noctossHHOM Punbepra.

Tema 3. Quzuka amomno20o A0pa u INEMEeHMAPHBIX YACHUY,

Hyxknonnas monens snapa I'eiizenOepra—lMBanenko. 3apsia sapa. MaccoBoe
yucno sapa. M3otonsl.

PanunoaktuBHOCTE. Aunb(da-pacmnaa. DNEKTPOHHBIH W TO3UTPOHHBIN Oera-
pacnan. ['amma-nu3nydeHue.

3aKkOH pPaJAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B MPUPOJE.
CBoOICTBa MOHU3UPYIOLIETO H3Iy4YCHHs. BIusgHUE paIMOAKTUBHOCTH Ha >KUBBIE
opranu3msbl. EctecTBeHHbIN QoH uznydeHus. Jloaumerpus.

DHeprusi CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. JedexT macchr sapa.

Anepubie peakuuu. [lenenue u cuntes saep. SAnepusie peaktopsl. [Ipobiemsl
YIPaBISIEMOTO TEPMOSIAEPHOTO CHHTE3a. JKOJIOTHYECKHE aCIEeKThl pPa3BUTHUSA
AJIEPHON DHEPTETUKH.

Mertonbl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

@OyHIaMEHTaJbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHOU Moaenu. KBapk-riatooHHas MOAENb apOHOB.

®usuka 3a npeaenamu CrtaHgapTHOW Mojenu. TéMHas martepuss U TEMHaA
DHEprus.

EauHcTBO QU3nyeckoil KapTUHBI MUPA.

TexHn4eCKHe yCTPOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: TO3UMETP, KaMepa
Bunbcona, siepHblil peakTop, TEPMOSIACPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanue TpeKoB YacTHIL (IT0 TOTOBBIM QoTorpadusim).

HccnenoBanne paguoakTUBHOTO (hOHA C UCTIOIB30BAaHUEM JI03UMETPA.

N3yuenue normioieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Oransl pa3BUTHs acTpoHOMUU. [IpruKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
acTpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Meroasl aCTpOHOMHMYECKHUX HcclieoBaHUil. COBpEMEHHBIE ONTUYECKHE
TEJIECKOIIbI, PAIUOTEJIECKOIIbI, BHEATMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3nnoro neba. Co3Be3ausi, sipKkue 3BE3MbI, IUIAHETHI, UX BHANMOE
JIBUKEHHUE.

Conneunas cucrtema.

Connue. ConmHeuHasi akTUBHOCTb. McTounuk sHeprun CoitHIa U 3BE3 /.

3BE3/1bI, X OCHOBHBIEC XapaKTEPUCTUKHU. J(narpaMMma «CeKTpajJbHbINA KIacc —
CBETUMOCTB». 3BE31bl TJIABHOW IOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3B&31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUU U 3BoJonuu ConHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Mrneunsiii [Iyte — nHama ['anaktuka. I[lonoxenue u nBuwxkeHue CoyHIA B
["amaktuke. Tunel ranaktuk. PaguoranakTuku u kBa3zapbl. YEpHBIE IBIPBI B sApax
TaJIaKTUK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

MacmrtabHas ctpyktypa Beenennoit. MertaraiakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUMU.

Yuenuueckue navnooenus.

HaGmonenus: 3B€3qH0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C MCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUHN JIs ONpeeNIeHUs MOJ0XKEHUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3aus CEBEpPHOro MOJylapus U SIPKUE
3BE3MBI.

HaGmionenuss B Teneckon JIyHBI, IUTaHET, TYMaHHOCTEW U 3BE3IHBIX
CKOIJICHUH.

Pu3nyecKuil NPaKTUKYM.

Cnioco0s1 u3MepeHust PU3NUECKUX BEJIMUYHUH C UCTIOIh30BAaHUEM aHAJIOTOBBIX U
U(PPOBBIX HM3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX TATUUKOBBIX CHUCTEM.
AOGCOIIIOTHBIC U OTHOCUTENHHBIC TTOTPEITHOCTA U3MEPECHUI (DU3NIECKUX BEITHUNH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeieHME  KOCBEHHBIX  HW3MEPEHHM, HCCIEIOBAHUM  3aBUCHUMOCTEU
(Gu3MUeCKUX BEIUMYMH, NPOBEpPKA MPEMJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pa3leiax  «YUYEHUYECKUU  IKCIIEPUMEHT,
n1abopaTopHbie pabOThI, TPAKTUKYMY).

Oo6o01maomee NOBTOPEHUE.



O06o0uieHne u cucTeMaTu3alus CoJIep KaHUs pa3fenoB Kypca «MexaHukay,
«MonexymsipHas GU3MKa U TEPMOJUHAMUKAY, « DNEKTPOAMHAMIKay, «Konebanus u
BOJIHBI», «OCHOBBI CHEUUAJIBbHOM TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», « JNEMEHThI ACTPOHOMHH U aCTPOPUBUKNY.

Ponb Qu3uku M acTpOHOMHMM B DSKOHOMHMYECKOW, TEXHOJOTHYECKOH,
COLIMAIBbHON M ATHUECKOH cpepax AesITeNbHOCTH Y€TIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMHM B COBPEMEHHOM HAy4YHOM KapTUHE MHUpPA, 3HAYCHUE OINHUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHYECKOW  (pyHKImit
bu3nueckoil Teopuu, poiib GU3NIECKOM TEOprr B (POPMUPOBAHUH MPEACTABICHHIM
0 (Qu3nyYecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue xypca pusuku yriyoaéHHoro ypoBHs B 11 kimacce ocymiecTBisieTcs
C YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMud MaTEMaTHKH,
OHOJI0TUHU, XUMUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nOHAMUA, C6AZAHHbBIE C U3YUECHUEM MEMO008 HAYUHO20
nO3HAHUA: SBICHWE, HAy4YHBIA (DaKT, TumoTe3a, (u3MYecKas BETUYMHA, 3aKOH,
Teopusi, HAONIOJEHUE, DKCIEPUMEHT, MOJCIMPOBAHUE, MOJCIb, H3MEpPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENbHBIE TPUOOPHI, ITppoBas Jadboparopusi.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. BEKTOPBI M MX IPOEKIMM HAa OCH KOOPJAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoanbie 3MeMeHTapHBIX GyHKUUNA. [Ipu3Haku 1OmOOMS TPEYTOJIHLHUKOB,
OTIpeJIeJICHHE TUIOIIAIN TIOCKUX PUTYp U 00bEMa Tell.

Bbuonozua: >nekrpuyeckue SBIEHUS B KUBOM MpUpOJE, KojieOaTelbHbIE
JBI)KEHUSI B JKUBOW MPUPOAE, HKOJOTMUECKUE PHUCKU TMPU MPOU3BOICTBE
JIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYJXKAIOIIEW  Cpensl,
yABTPa3BYKOBasg JUArHOCTUKA B MEJUILIMHE, ONTHUYECKUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKAs: CTPYKTypa TBEPIABIX
T€J, MEXaHU3Mbl 00pa30BaHMS KPUCTAIIMYECKON PEeIIETKH, CIIEKTPAIbHBIN aHAN3.

T'eocpaghusa: wmarHuTHble MoOJMIOCAa 3€MIIM, 3aJ€KH MAarHUTHBIX Py,
dboTochEMKaA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoABUraTeNb AKoOHU, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAsS Ieyb,
JMHUM 3JIEKTpONepeay, IEKTPOJBUraTelb, pajap, paluonpHuEMHHUK, TEJIEBU30D,
anTeHHa, TtenedoH, CBY-meub, yiabTpa3ByKOBas JIMArHOCTUKA B TEXHHKE,
MIPOEKIIMOHHBIN ammapar, BOJOKOHHAs OINTHKA, COJIHEUHas OaTapesi, CIIyTHUKOBbBIE
NPUEMHUKH, JIEpHAs SHEPreTUKA U SKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHSL.



[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUS I[TPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIHEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mpenmera «Duzukay
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YyYarOIIMXCsl pyKOBOJCTBOBATHCSA
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpHEHTAIl{, TO3UTHBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOTO
ONbITA W OMNbITA AECATEIBHOCTH B IPOLECCE pean3aliid OCHOBHBIX HAaIPaBICHUMN
BOCIIUTATENIBHOW IEATENBHOCTH, B TOM YHCJIE B YACTH:

rPa’*KAAHCKOr0 BOCIIMTAHUA:

e c(hopMUPOBAaHHOCTH I'PAKAAHCKOM MO3UIIUU O0YYAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJI€HA POCCUNUCKOro OOIIEeCTBa;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPaTUYECKUX LIEHHOCTEH;

e TOTOBHOCTH BECTU COBMECTHYIO ACATEIBHOCTh B MHTEPECAX IPAKAAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYINpaBIEHWH B 00pa3oBaTEIbHOU
OpraHu3allly;

e YMEHHE B3aMMOJCHCTBOBaTH C  COLUMAJIBHBIMHU  WHCTUTYTaMH B
COOTBETCTBHUHM C UX PYHKIMSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMAaHUTApPHOUW U BOJIOHTEPCKOM IESITEIHHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHNS:

e chOpMUPOBAHHOCTH POCCUHCKOU TPaXIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOIIEHUE K TOCYJIaPCTBEHHBIM CHMBOJIAM, JTOCTHXKEHHIM
POCCHICKHX YUYEHBIX B 00J1aCTU (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBEICHNUS,

e CIIOCOOHOCTH OLEHMBATH CUTYAlIUIO U MPUHUMATh OCO3HAHHBIE PEILCHUS,
OpPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM
YHCIIE B JEATEIbHOCTH YYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy yIIIETO.

ICTETHYECKOr0 BOCIIUTAHUS:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKJIKOYAs OCTETUKY HAy4HOIO

TBOPYECTBA, MPUCYIIET0 (U3NUECKOI HayKe.
TPYAOBOI0 BOCTIMTAHMSA:



MHTEpEC K Pa3Iu4HbIM chepaM MpoPecCHOHAIBHON AESTENbHOCTH, B TOM
YHCIie CBA3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPILIATh OCO3HAHHBIM
BbIOOp Oyaymied mpodeccuu M peaau30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
TUTaHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00J1aCTH
(bu3KMKN Ha TPOTSKEHUH BCEH KU3HU.

IKOJOTrH4€CKOTr0 BOCIIMTAHUA::

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbhl, OCO3HAHUE TJIO0AIBHOTO
XapaKTepa SIKOJOTUYECKUX TTPOOIIeM;

IUIAHUPOBAHUE M OCYIIECTBICHUE JECUCTBUM B OKPYXKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESITEIbHOCTH IKOJOTHUYECKON HampaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3MKe.

IHEHHOCTH HAYYHOT'O MO3HAHMUA

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS PU3UUECKON HAYKHU;

OCO3HAHUE IEHHOCTH HAyYHOW JAESITEJIbHOCTH, TOTOBHOCTh B IPOIIECCE
U3ydeHUs: (PU3UKH OCYIIECTBISATh IMPOEKTHYIO M UCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbI€e e CTBUS
Bba3oBble Jjornueckue 1eMCTBUA:

CaMOCTOSITENILHO  (OPMYJIMPOBATh H  aKTyalU3UPOBATh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENSITh TCNIA JEATEIPHOCTH, 3a/aBaTh TMapaMeTPhl M KPUTEPUU HUX
JOCTHIKEHUS;

BBISIBIIATH  3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PacCMaTPUBACMBIX
(bU3UYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaIu3a UMEIOIIUXCS
MaTepPHAIbHBIX K HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JCATEIBHOCTh, OIICHUBAaTh COOTBETCTBUE
PE3yIBTATOB IEJISIM, OIICHUBATh PUCKHU MOCJIEICTBUMA JIEATEILHOCTH;
KOOPJIMHUPOBATh M  BBINOJHATH PAbOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBble ncciienoBarejbcKe 1eCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUCBBIMH MOHITUSMH U METOJaMU
buznueckoil HayKu;



BIIQJICTh  HaBBIKAMU  Y4EOHO-WCCJICAOBATEILCKOM W MPOCKTHOMN
JESTENHbHOCTH B 00JacTH (PU3WKHM, CIMOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY TOMCKY METOJIOB pelIeHus 3a1ad  (PU3nYecKoro
COJIEpKaHUsl, MPUMEHEHHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BIIAJICTh BHUAAMH JIEATCILHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHHS, €Tr0
WHTEPIPETAINH, PEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX
CUTyalusIX, B TOM YHCJIC TPU CO3JaHUM YYEOHBIX MPOCKTOB B 00JACTH
bu3uKy;

BBISIBIISITh TPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyalM3MpOBaTh 3ajady,
BBIIBUTaTh THIIOTE3y €€ peIIeHus, HaXOAUTh AapTryMEHTHl JJis
JI0Ka3aTeIhCTBA CBOMX YTBEP)KICHHM, 3a/JaBaTh MapaMeTpbl U KPUTECPUU
pEIICHMS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJI€ PEIICHHUS 3aJaddl pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX yCIIOBHSIX;

CTaBUTh M (POPMYIMPOBATH COOCTBEHHBIE 33Jaud B 00Opa30BaTEIbHON
JESTEIBHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIH OIIBIT,
YyMETh TIEPEHOCUTh 3HAaHMS 1O (U3NKE B TPAKTUYECKYIO OO0JIacCTh
KU3HEACSITETLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;
BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS,
CTaBUTH MIPOOJIEMBI U 33/1a4H, JIOMTYCKAIOIINE albTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMH MOTy4eHUsI HHPOpMAIHH (HU3HIECKOTO COACPKAHMS U3
HMCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh TIOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalnnio MHPOpMalUU pa3iIHuHbIX
BUJIOB ¥ ()OPM TIPEACTABIICHHUS;

OLICHMBATH JOCTOBEPHOCTHh MH(OpMAIIHH;

UCIIONB30BaTh CpeAcTBa HH(DOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B  PENICHWH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX M
OpraHW3allMOHHBIX 3a7ad C COOJIOJIeHHEeM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pPecypcocOepekeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOW G€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKaHMSI B Pa3IMUYHBIX (popmaTax ¢
y4€TOM Ha3HayeHUs HWHGOpPMALMKM M LEJNEBOH ayJUTOPHH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IIPENICTABICHUS U BU3YyaTU3AIIH.

KOMMyHl/IKaTHBHLIe YHUBEPCAIBLHBIC yqeﬁﬂme IleICTBPIﬂ:



OCYLIECTBJIATh OOILIEHHE Ha Ypokax (U3MKHU MU BO BHEYPOUHOMU
NS TENBHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyalldd M CMsT4aTh
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

MIOHUMATh U UCIIOJIb30BATh IPEUMYLIECTBA KOMAaHHON U MHAUBUAY AJIbHON
paboTHI;

BbIOMpATh TEMATHUKYy U METOJbl COBMECTHBIX ACUCTBHUI C yu€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJI€HA KOJJIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JI€ATE€ITbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUS 1O €€ JOCTHKEHHIO: COCTaBIIATH ILJIaH
JEHUCTBUMN, pactpeiesiTh POJId ¢ YYETOM MHEHUN YYAaCTHUKOB, 00CY X IAaTh
pe3ynbTaThl COBMECTHOM pabOThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa M KaXKJOTO y4YaCTHMKAa KOMAHJbI B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM,

npejuiaraTb HOBBIE MPOEKTHI, OLIEHUBATH HJEH C IMO3UIUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE ITOBEJECHUE B PA3JIMYHBIX
CUTYAIMSIX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUe, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBEpCAJIbHbIE YUeOHbIE AeiiCTBHS
Camoopranusamnus:

CaMOCTOSITENILHO OCYLIECTBIIATh IO3HABATEIbHYIO IS TEIIbHOCTh B 001aCTH
(U3KMKN U aCTPOHOMUHU, BBISABIATH NPOOJIEMBI, CTABUTh U (POPMYJINPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJBHO COCTABJIAIThH IUIAH PELIEHUs PACUETHBIX U KAUYECTBEHHBIX
3aJa4, IUIaH BBIMOJIHEHUS MPAKTUYECKONH paboThl ¢ YUYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U IPEANOUTEHU;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacIMpATh paMKH Y4EOHOIO ITPeAMETa Ha OCHOBE JINYHBIX IPEANOUYTEHUI;
JeNaTh OCO3HAHHBIM BHIOOp, APryMEHTHpPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PELLIEHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CH0CcOOCTBOBAaTh (POPMHUPOBAHUIO M HPOSBICHUIO SPYAUIMH B o0nacTu
(U3UKK, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBIA WM KyJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb, S)MOLIMOHAJIbHBIH HHTEJJICKT:

AaBaTh OLICHKY HOBBIM CUTYyaAllUAM, BHOCUTH KOPPCKTUBLI B ACATCIIbHOCTD,
OLCHMBATb COOTBCTCTBUC PC3YJILTATOB LCIIAM;



e BIQJCTh HABBIKAMHM TMO3HABATEIBHON peIEKCMH KaK OCO3HAHHS
COBEpIIAEMbIX JACHCTBHI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAaHMUI;

e HCHOJIB30BaTh NPUEMBI pe(hIeKCUU Ui OLEHKU CUTYyalllH, BBIOOpa BEPHOTO
peIlIeHus;

e yMETh OIICHMBATh PUCKH W CBOECBPEMEHHO NPUHUMATH PEHICHHS MO HUX
CHIDKEHUIO;

e TMpPUHMMATh MOTHBBI M apryMEHThl APYTUX IMpPU aHaIU3e pPe3yJbTaTOB
JesITeIbHOCTH;

e IIPUHMMATH Ce0sl, IOHMUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

e TMPHUHMMATh MOTHBBl M apryMEHTHl APYTUX TMPU aHalu3e pPe3yJbTaTOB
JeSITEeNbHOCTH;

e IIpU3HABATh CBOE MPAaBO U IPABO APYTUX HA OIIUOKH.

B mpornecce mOCTHMKEHHS JIMYHOCTHBIX PE3yJbTaTOB OCBOECHMS IPOrpaMMBbl IO
busuke s ypOBHA CpegHero oomero oOpa3oBaHus Yy O0O0y4aroluxcs

COBEPIIICHCTBYETCS HYMOIMOHATbHBIH UHTEIUICKT, MPEIOJIararOIIHIA
c(hOpMHUPOBAHHOCT:
e CAMOCO3HAHHUS,  BKIIOYAIOIIETO  CIOCOOHOCTH  TOHUMATh  CBOE

AMOIIMOHAILHOE COCTOSIHUE, BUACTh HAMPABICHUS PAa3BUTHS COOCTBEHHOMN
AMOIIMOHATILHOM c(pepbl, OBITh YBEPEHHBIM B ce0e;

e CaMOPETYJIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHHUE, CITIOCOOHOCThH aTanTHPOBATHCS K
AMOIIMOHAJILHBIM HM3MEHEHUSIM M TPOSBIATh THOKOCTb, OBITH OTKPBHITHIM
HOBOMY;

e BHYTPEHHEW MOTHUBALIMH, BKIIFOYAIOUIEH CTPEMIICHUE K JOCTUKECHUIO LIEIIH
U yCrexy, ONTUMH3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

e OMIIATUM, BKIIOYAIONIEH CHOCOOHOCTh TOHMMATh AMOIMOHAILHOE
COCTOSIHUE JPYTHX, YYHTHIBaTh €ro IPU OCYIICCTBICHHHM OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPAWBATh
OTHOIIEHUSI C JPYTUMHU JIOJbMH, 3a00THTHCS, MPOSIBISATH HHTEPEC H
paspeniatb KOHQIUKTHI.

ITPEAMETHBIE PE3VYJIbTATHI

K xonity oOydenus B 10 knacce npeIMETHbBIE PE3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUIN:



MOHMUMAaTh POJb (U3UKA B SKOHOMUYECKOM, TEXHOJIOTHYECKOM,
OKOJIOTUYECKOM, COIMMAIBHOM M OTUYECKON cdepax IesaTeTbHOCTH
YeJIoBeKa, POJb U MECTO (M3HKU B COBPEMEHHOUN HAy4YHOW KapTHHE MUPA,
3HAUEHUE OIHCATENbHON, CHUCTEMAaTU3UPYIOIIEeH, OOBSICHUTEIBLHOU U
MPOTHOCTUYECKON  (QyHKIUA  (PU3MYECKOW TEOpUU —  MEXaAHUKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJWHAMUKHU, POJIb (DU3HMUECKON TEOpHH B
(opMHUpPOBAaHUHU MPEACTABICHHUM O (PU3UUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUS NPUMEHUMOCTH MOJIENEN (PU3NUECKUX TEN U IPOLIECCOB
(sBHeHMI): MHEpIMaNIbHAs CUCTeMa OTCu€Ta, abCONIIOTHO TBEPAOE TEIo,
MaTepHalibHasl TOYKA, PABHOYCKOPEHHOE JIBUXKEHHE, CBOOOJIHOE TaJIeHUE,
a0CoJIIOTHO ympyTras naedopmaius, aOCOJIOTHO YNPYroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHMS, MOJEIU Tra3a, KUIKOCTH U TBEPIOIo
(KpUCTAITUYECKOTO) TeJa, WACATbHBIN Ta3, TOYSUHBIN 3apsiji, OJTHOPOTHOE
AIEKTPUUYECKOE TOJIE;

paznuuath yCJIOBHUSl (TpaHUIIbl, O0JACTH) MNPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh M OOBACHATH MEXAHMYECKHE TIPOLIECChl W  SBIICHHUS,
HCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXAHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOro JABWXKEHUS, (OpMYJIbl KUHEMATUKH PABHOYCKOPEHHOTO
IBUXKEHUs, TpeoOpa3oBaHus ['anmumnes AJie CKOPOCTH U MEpeMellieHus,
3akoHbl HpIOTOHA, mnpuHOMN  OTHOCUTENbHOCTH [ 'amuies, 3aKkoH
BCEMUPHOTO TATOTEHUS, 3aKOHbl COXPAHEHUS UMITYJIbCA U MEXAHUYECKOU
SHEPrUH, CBSI3b Pa0OTHI CUJIBI C M3MEHEHHEM MEXAHMUYECKOW JHEpruu,
YCJIOBHSI paBHOBECUS TBEPAOro Tena), MPU STOM  HUCIOJIb30BATh
MaTeMaTUYECKOE BbIPAXKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBHUS IPUMEHUMOCTH
¢u3nyecKkux 3aKOHOB: INpeoOpa3oBaHuil ['amuies, BTOPOro M TpPETHETO
3aKkOHOB HPBIOTOHA, 3aKOHOB COXpAHEHUSI HMITYJIbCA M MEXAHUYECKOU
HHEPrUH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

aHAIM3UPOBATh U OOBSACHATH TEILIOBBIE MPOLECCHI U SIBJIEHUS, UCIOJIb3YSI
ocHoBHble mojoxxkeHuss MKT u 3akoHBl MoOJIEKYyJsIpHOU (U3UKA U
TepMOJMHAMUKHA (CBSI3b  JaBJEHUSI HJIEAIbHOTO Traza CO CpelHel
KUHETUYECKOW JHEPrued TEIUIOBOTO JBWXEHHS W KOHLEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BELIECTBA CO CpPEOHEW KHUHETUYECKOU
SHEPruer TemiIoBOro JBHKEHUS €ro YacTHUll, CBS3b JIaBJICHUS WEaTbHOTO
razda C KOHLEHTpAaMEM MOJIEKYJl M €ro TeMIEpAaTypoH, YypaBHEHHE
MenneneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHUsl PHEPTUU B TEIUJIOBBIX MpOIEccax), MPU 3TOM HCIOIb30BATh



MaTeMaTUYeCKOE BbIPAXKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBHS IPUMEHUMOCTHU
ypaBHeHus1 MenneneeBa—Knaneiipona;

aHAJIM3UPOBaTb M OOBACHATH JJIEKTPUUYECKUE SIBICHMS, HCIOJb3Ys
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI AJEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJISA, MNPUHLMI CYNEPHO3UIUN DIECKTPUUECKUX
MOJIEH, MPU ATOM YKasbiBas YCJIOBHS IpUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH BAKHBIE COOTHOILIEHHWA: 3aKOHbI OMa Juisl ydacTka
ey W i1 3aMKHYTOM JJIEKTPUYECKOW wLenu, 3akoH Jlxoyis—Jlenuna,
npasmia Kupxroda, 3akonst dapajes ass 31eKTpoau3a);

ONMKCHIBATh (PU3NYECKHUE TPOLECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
NEepEMEIECHUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHUJIA,
MOMEHT CHUJIbI, IaBJICHUE, TOTECHI[MAIbHAS YHEPI U, KHHETUYECKAsl SHEPIUs,
MeXaHU4YecKasi SHeprusi, paboTa CUIIbl, IEHTPOCTPEMUTEILHOE YCKOPEHHE,
CWJIa TSDKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHUS, MOIIHOCTb, SHEPIHUs
B3aUMOJIEUCTBUS TeJa ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUs YIIPYTOi
naepopMay Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, aDCOIIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSSI HSHEPrus HJI€aIbHOTO
OJIHOATOMHOTO Ta3a, padoTa UAEaJIbHOrO I'a3a, OTHOCUTENbHAs BIaXXHOCTh
Bo3nyxa, KIIJ] maeanpHOro TEIIOBOIO ABUIATENs; JIEKTPUUECKOE TMOJIE,
HaIpPsOKEHHOCTD AJIEKTPUUECKOTO MOJISA, HANPSKEHHOCTD IMOJSI TOYEYHOTO
3apsa WM 3apsHKEHHOTO 1Iapa B BaKyyMe€ U B JIM3JIEKTPUKE, MOTEHUHAT
ANEKTPOCTATUYECKOIO TOJIS, PAa3HOCTh MOTEHIHMAJIOB, 3JEKTPOJABIKYLIAS
cuia, CUja TOKa, HaIPsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAS] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTHMBIEHHWE  y4yacTKa  Lenu  C
MIOCJIEIOBATENbHBIM U MapauIeIbHBIM COEIUHEHUEM PE3UCTOPOB, SHEPIUS
AIIEKTPUYECKOTO MOJs KOHAEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUs  (PUIUYECKUX  SIBIICHUIA:
MEXaHUYECKOE [IBJKEHUE, TEIUIOBOE JIBM)KEHHE 4YacTHUI] BEIIEeCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JABMXEHHE, NU(PQPy3Us, HUCIApEeHUe,
KUIIEHUE U KOHJEHCAlus, IJIaBJICHUE U KPUCTAJUIN3aLKs, HAPABJIEHHOCTh
TEIIONEpEaut, MIEKTPU3ALUs Tell, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO IPOBOJHUKA;

POBOJUTH UCCIEOBAaHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEJIMUYMHBI OT
JPYTroi C UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH
bu3nYecKkuXx BETUYMH B BHUAC TpadukoB ¢ Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTE  W3MEPEHUM, JIeJaTh  BBIBOABI IO  pe3yjbTaTaM
UCCJIeI0BaHNUS;



MPOBOJIUTh KOCBEHHBIC H3MEpPEHHUS (U3UYECKUX BEIUYHMH, MPU STOM
BBHIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OLICHUBATh aOCOJIIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPAMBIX U KOCBEHHBIX U3MEPECHHI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3bI: MJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYCHHBIC PE3yJbTaThl W JIeJaTh BBIBOJ O CTaTyce MPEIIOKEHHON
TUTIOTE3HI;

coOJT01aTh MpaBwIIa 6€30MacHOTO TPY/1a IPH MTPOBEICHUH UCCIICTOBAHMN B
paMKax  y4yeOHOro  OSKCHEpUMEHTa,  MpaKkTUKymMa W y4eOHO-
UCCJIeIOBATEIbCKOM W MPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00PaTOPHOro 000pyA0OBaHUS;

peuiaTte pacy€THBIE 3aJjadyd C SBHO 3aJaHHOW W HESBHO 3aJaHHOM
(bu3nYecKo MOJENbI0: Ha OCHOBAHHMH aHaJIN3a YCJIOBUSI OOOCHOBBIBATH
BBIOOp (pu3MUECKOW MOJENH, OTBeyYawlle TpeOoBaHUSAM 3aJauH,
MIPUMEHSATH (POPMYITBI, 3aKOHBI, 3AKOHOMEPHOCTH U IMTOCTYJIATHI (PU3UIECKUX
TEOpH MPU HCIOJIB30BAaHUU MATEMATHYECKUX METOJIOB PEIICHHS 3ajad,
MIPOBOJIUTH PAcUEThl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATh METO/Ibl PEIICHUS C YUYETOM MOJYYSHHBIX
pE3yIbTaTOB;

pemiatb KadyecTBEHHbIE 3aJaud, TpeOyrollue MPUMEHEHUs 3HaHUM U3
Pa3HBIX pa3aenoB Kypca GU3NKH, a TAK)KE HHTETPAIlUU 3HAHUN U3 IPYTHUX
MPEJIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATH JIOTHYECKYO
IEMOYKY PaCCyKICHUM ¢ OMOPOI HA N3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU
U pU3HYECKUE SIBJICHUS;

WCITOJI30BaTh TEOPETUUYCCKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PaOOTHI U3MEPUTEIBHBIX TPUOOPOB, TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTMYECKHX MPOIIECCOB;

NPUBOJIUTH IPUMEPHI BKJIa/1a POCCUUCKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE TPOIECCOB OKPYXKAIOMIETO MHpa, B
pPa3BUTHE TEXHUKH M TEXHOJIOTHIA;,

aHAIM3UPOBATh U OIEHWBATH TIOCIEIACTBUS OBITOBOM M MTPOU3BOJACTBEHHOM
JESTENPHOCTA YEJIOBEKA, CBS3aHHOW C (PU3WYECKUMH TMPOIECCaMU, C
MO3UIIUN SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PAIIHOHATIEHOM
OPUPOAOIIOIH30BAHNHN, & TAK)KE€ PA3yMHOM HCIIOIB30BAHUU JOCTHKEHHM
HAYKM © TEXHOJIOTUM [JI [JAJbHEUIIEr0 pPa3BUTHS YEIIOBEYECKOTO
00I1IeCTBA;

MPUMEHSTh Pa3lInYHbIe CIIOCOOBI paboThl ¢ MHboOpMaIel (HU3NIECKOTo
Collep)KaHUsI C MCIOJb30BAaHUEM COBPEMEHHBIX HMH(GOPMAILIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIIOJIb30BaTh COBPEMEHHBIE MH(MOPMAIMOHHBIE



TEXHOJIOTUM JUIsl TOUCKA, NEepepabOTKM M MpeAbsIBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMALMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
UHpOpMaAlMY, MOJYYEHHOM U3 pa3IUYHbIX HMCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIy4yaeMyl0  HMHQOpMAIMI0 U OLIEHMBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA UH(POPMALINH;

MPOSIBIISITH OpraHu3alMOHHBIE u M03HABATEJIbHbIE yMEHUs
CaMOCTOATEIBHOTO IPUOOPETEHHSI HOBBIX 3HAHUI B ITPOLIECCE BBIITOJHEHHUS
MIPOCKTHBIX U y4eOHO-HCCIIeI0BATEIbCKUX padoT;

paboTaTh B TIpyHNe C KCIOJIHEHHEM pa3jIMYHbIX COLHUAIBHBIX pOJIEH,
IJIAaHUPOBATH PAa0O0Ty TPYMIIbL, PALMOHAIBLHO PACTIPENEISTh 1€ATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalMsX, aJIeKBaTHO OLICHWBATH BKJIAJ KaXJOro U3
Y4aCTHUKOB I'PYMIIbI B pELICHHE paccCMaTpUBaeMoi poOIeMbl;

HPOSIBIATH MOTUBALMIO K Oyayiiel npodecCUOHaIbHON AEATEIbHOCTHU 110
CHEUATBHOCTSIM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

K xonity oOyuenus B 11 knacce npeiMeTHbBIE PE3yIbTaThl HA YTIyOJIEHHOM yPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUI:

MOHUMATh POJIb PUZUKHU B IKOHOMHUECKOU, TEXHOJIOTMYECKOM, COLMaIbHON
U 3THYECKOHN cdepax NeATeIbHOCTH YeJIOBEKa, poJib U MECTO (pU3MKU B
COBPEMEHHOW HAyYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa W JaJbHEWIIEM HAayYHO-TEXHHMYECKOM pPa3BUTHH,
3HAUYEHUE OINHCATENbHOM, CHUCTEMATU3UPYIOIIEH, OOBSICHUTENBHOU U
MPOTHOCTHYECKOW (YHKUMHA (U3HUECKOW TEOPUU — DJIEKTPOJUHAMMKH,
CHEUUalbHOM TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOM (DU3UKH, pOJIb
¢busndeckoil Teopun B (GHOPMHUPOBAHUU TPEICTABICHUNA O (HU3UIECKOM
KapTUHE MHpa, MECTO (PU3MYECKON KapTUHBI MHpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIECHUN O IPUPO/IE;
pasnuyaTh yCIOBUA NPUMEHUMOCTH MOJIeeil (PU3NUYECKUX TeJl U IPOLECCOB
(s1BI€HUIT): OMHOPOJHOE AIEKTPUUECKOE M OJHOPOJHOE MArHUTHOE I0JI,
rapMOHMYECKHE KOJEOaHUs, MaTeMaTH4YEeCKUM MasTHUK, WAEaJIbHbINA
IPYKUHHBINI MasATHHK, rapMOHUYECKHE BOJIHBI, UJeaIbHbIN
KoJieOaTeNbHbI KOHTYP, TOHKAs JMH3a, MOJEJIe aTOMa, aTOMHOTO f]ipa U
KBAaHTOBOM MOJIC/IU CBETA;

paziuyath yCJIOBUSI (TpaHUIIbl, OOJACTH) MNPUMEHUMOCTU (HUIUUYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANIM3UPOBATh U OOBICHATH SJEKTPOMArHUTHBIE MPOLECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJOKE€HHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CHEUUaIbHOM  TEOpPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpPaHEHHS



AJEKTPUYECKOTO 3apana, cuina Ammnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKumu, npaBwio Jlenma, cBsizp  OJIC
CAMOMHIYKIIMM B DJIEMEHTE JJIEKTPUYECKOM WENH CO CKOPOCTHIO
MU3MEHEHHUSI CUJIbI TOKA, OCTYJIAThI CIIEIMAIbHON TEOPUU OTHOCUTEIBHOCTH
OUHIITEHA);

aHATM3UPOBATh U OOBSICHITH KBAHTOBBIC TIPOIIECCHI U SIBJICHHUSI, UCTIONB3YSI
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHE  DWHINTEHHA  JUIS
dbotordexTta, mepBuIi M BTOPOI OCTYNAThl bopa, MPUHIIAIT COOTHOIICHHUSI
HeonpenenéHHoctet [elizeHOepra, 3aKOHBI COXpPAaHEHUS 3apsOBOTO U
MacCOBOT'0 YHCEII U SHEPTUU B SIEPHBIX PEAKLHIX, 3aKOH PAJIUOAKTHBHOIO
pacmana);

OMHKCHIBATh (PU3UYECKHUE TPOIECCHl U SIBJICHUS, WMCIOIB3YS BEINYUHBI:
HaIpsKEHHOCTD 3JIEKTPUUYECKOTO MOJIS, MOTEHINAN 3JIEKTPOCTATUYECKOTO
NoJIsl, Pa3HOCTh NOTEHUWANOB, JJIEKTPOJBIXKYILAs CUJIA, WHIYKIUA
MarHuTHOTO TOJISl, MarHUTHBIM TMOTOK, cuia AmIepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIMH, SHEPrusi MAarHUTHOIO MOJs
MIPOBOJAHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, IOJIHASI SHEPT S, SHEPTUs
MIOKOSI CBOOOTHOM YaCTHUIIbI, JHEPTUSL U UMITYJIHC (DOTOHA, MACCOBOE YUCIIO
U 3apsi] siApa, SHEPTUsl CBSI3U S/Ipa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PUIUYECKUX  SIBJICHUIA:
AJIEKTPOMArHUTHAsI MHIYKIIHS, CAMOMHIYKIIMS, PE30HAHC, UHTepPEpEeHIIUs
BONH, Judpakmus, TUCIEPCHs, TOJHOE BHYTPEHHEE OTpakKeHHE,
dotornextpudeckuit 3¢ ekt (hotodrdpdexr), anbda- u 6eta-pacnas sauep,
raMmma-usnydeHue saep, Pu3ndecKkue MPUHIUIbI CIIEKTPAIbHOTO aHau3a U
paboThI N1a3epa;

ONpENENATh HAMPABICHUE HHAYKIUA MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeH1a;

CTPOUTH U300pakeHue, Co3/jaBaeMOoe IIIOCKUM 3€pKajioM, TOHKOU JIMH30M,
Y PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATralolMe ACTPOHOMUYECKUE TOHSTHUS, TEOPUU U
3aKOHBI JJI1 aHalu3a M  OOBACHEHUS (U3WUYECKUX MPOLECCOB,
MPOUCXOJIAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpene; ABMKEHUsI HEOSCHBIX TeJl, IBOIIONMH 3BE3]] M BeelleHHOM;
IPOBOJUTH HCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MpPU OSTOM KOHCTPYHUPOBATh
YCTAaHOBKY, (UKCHpPOBATh PpPE3yJbTaThl IOJTYYECHHOW 3aBUCHMOCTHU
bu3nYecKkuXx BETUYMH B BHUAC TpadukoB ¢ Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTE  W3MEPEHUM, JIeJaTh  BBIBOABI IO  pe3yjbTaTaM
HCCIIeIOBAHMUS;



MPOBOAUTL KOCBEHHbIE M3MEpEHUs] (U3NYECKUX BEIWYUH, TMPU ITOM
BBIOMpaTh ONTHUMAJIbHBIA METOJ HM3MEPEHHUs, OICHHWBATh aOCOIIOTHBIC U
OTHOCHUTEJIbHBIE TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON TUIOTE3bl: MIAHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIEPUMEHTAILHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIyYECHHbIE PE3YyJIbTaThl U JieJIaTh BBIBOJ O CTaTyce NPEHJIOKEHHOU
TUIIOTE3HI;

OMUCHIBATH METO/IbI OJIyYEHHUS HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;
coOJI01aTh MpaBuiia 6€30MacHOro TPY/1a IPU MPOBEICHUH UCCIIET0OBAHMI B
paMKax  yuyeOHOro  JOKCIEpUMEHTa, IMpakTUKymMa ©W  y4eOHo-
HCCIIEIOBATENIbCKOM M TPOEKTHOM JIESITEIBHOCTH C HCHOJIb30BAHUEM
MU3MEPUTETHLHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYIOBAHMUS;

peliaTth pacy€THBIE 3aJjadyd C SBHO 3aJJaHHOM M HESBHO 3aJaHHOM
(¢bu3MYecKo MOJICNIbI0: Ha OCHOBAaHMM aHaju3a YCJIOBHS BbIOHMpaTh
(dbuznyeckre MojeNu, OTBEYalollre TPeOOBaHUSAM 3a/aud, MPUMEHSTh
(bopMyITBI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJAThl (PU3UUYECKUX TEOPHMA
Mpd  HCHOJIb30BAaHUM MaTEMaTHYECKHMX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTh PacUYEThl HA OCHOBAHWU MMEIOIIMXCS TAHHBIX, aHAJM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOJIbl PEIICHUS C YYETOM IMOJYUYEHHBIX
pe3yJIbTATOB;

pemaTth KadyeCTBEHHbIC 3a7aud, TPeOyIoIHe MNPUMEHEHUs] 3HaHUU U3
Pa3HBIX pa3aenoB Kypca (GU3NKH, a TAK)KE HHTETPAIlUU 3HAHUN U3 APYTHX
MIPEAMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY pacCy IECHUI C ONTOPON HA U3yUYEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3MYECKUE SIBICHUS;

WCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
MIPUHIIUIIOB PA0OTHI U3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKHUX MTPOIECCOB;

MIPUBOIUTH TPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, B OOBSCHEHHUE MPOIECCOB OKPYXkAIOIIETO0 MHUpPa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHAM3UPOBATh U OIEHWBATH TOCIIEJCTBUS OBITOBOM M MTPOU3BOJACTBEHHOM
JESTENbHOCTA 4YEJIOBEKA, CBSA3aHHOM € (PU3MYECKUMH MPOIECCaMU, C
MO3UIIMI YKOJIOTUUECKON O€301IaCHOCTH, MPEICTABICHUN O palliOHATILHOM
MIPUPOJIOTNIONB30BAHUH, & TAKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUMN
HAayKM U TEXHOJIOTUH JUIsl JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
00I11eCTBa;

IPUMEHSITh pa3InyHbIe CIOCOOBI padoThl ¢ MHpopMaruen (Ppu3nIecKoro
COJICp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX



TEXHOJIOTUM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJOTHH JJi1 TIOMCKa, MepepabOTKU U TPEAbsBICHUA Y4YeOHOH W
HAYYHO-MIOMYJISIpPHOM MH(OpMAaLUY, CTPYKTYPUPOBAHUS U UHTEPIIPETALUU
UHpOpMAIMY, MOJYYEHHOM U3 pa3IUYHbIX HMCTOYHHMKOB, KPUTHUYECKU
aHaNM3UMpOBaTh  MOJIy4yaeMyr0  HUH(oOpManuio W OIEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TAK M HA OCHOBE
aHaJIKM3a UCTOYHMKA UH(POPMALINH;

MPOSIBIISATH OpraHu3alMOHHBIE U II03HABATEJIbHbIE YMEHUS
CaMOCTOSITENILHOTO MPUOOPETEHNSI HOBBIX 3HAHUH B NPOLIECCE BHINOIHEHUS
IPOEKTHBIX ¥ Y4eOHO-UCCIIEN0BATENBCKUX PaldoT;

paboTaTh B TpyNIe € HCIOIHEHUEM pPAa3IUYHBIX COLHUAIbBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPyMIbl, PAalMOHATBEHO PACHPEICNATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYyallUsIX, aJIeKBaTHO OLICHWBATH BKJIAJ Ka)XJO0ro U3
YYaCTHUKOB T'PYIIIbI B PEIIEHUE PACCMAaTPUBAEMON ITPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyAyiel npodeccuoHaIbHON AeATENbHOCTH O
CHEIHATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4yacoB
Ne HaumeHoBaHue pa3jiesioB U duekTpoHHbIe (LM pPOBbLIE)
Kontposbnubsie IIpakTnueckue
n/m TeM NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoTsbI
Pa3zaen 1. HAYUYHBII METO/ ITO3HAHUSI IIPUPO/IbI
H o
1.1 BYHEIM METOA NOSHAMI 6 0 0 Bu6miorexa [IOK https://m.edsoo.ru/7f41bf72
TIPUPOJIBI
Wtoro mo pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
2.2 JlnHamuka 10 but6mmoreka [{OK https://m.edsoo.ru/7f41bf72
bubnunoreka [JOK
2.3 Craruka TBEpAOrO TEna 5} 1 0 https://m.edsoo.ru/7f41bf72https://m.edsoo.ru/7f41
bf72
3
2.4 AKOHBL COXPATICHIL B 10 1 0 Bubmiorexa LIOK https://m.edsoo.ru/7f41bf72
MEXaHHKE
Hroro no pazneny 35

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OcHoBBI

3.1 MOJIEKYJISIPHOKHHETUYECKON 15 1 0 bu6mumoreka LIOK https://m.edsoo.ru/7f41bf72
TEOpHHU
T T

3.2 CPMOIAHAMMUTKA. L CIIIOBRIE 20 1 0 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72

MalllMHbI



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72https:/m.edsoo.ru/7f41
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

AFpCFaTHBIe COCTOsAHUA

3.3 peltecTBa, Da3OBBIE HEPEXOE] 14 0 bubnuotexa [{OK https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DIEKTPUUYECKOE MOJIe 24 0 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
4.2 THOfTOHHHHﬁ PICKTPHHCCKHIL 24 0 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
4.3 Toku B pa3nu4HBIX cpenax 6 0 bu6muoreka LIOK https://m.edsoo.ru/7f41bf72
Htoro no pasneny o4
Paszea 5. ®U3HUYECKHUN NPAKTUKYM
5.1 ®u3n4ecKuil NPakTUKyM 16 16
Utoro no pazneny 16
PeszepBHOE Bpemst 10 0
OBIIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KITACC

KoauuecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHuUe pa3aeioB H TeEM H(ppPoOBHIE
Ne n/m P Kontpoabnbie IlpakTuueckue (itcpp )
MporpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypchl
Paznen 1. JIEKTPOJINHAMUKA
bubmuoreka [{OK
11 Marmuttoe nonie 14 0 0 https://m.edso0.ru/7f41c97c
bubmuoreka [{OK
1.2 DneKTpOMarHuTHasT MHIYKIIUS 13 1 0 https://m.edsoo.ru/7f4197c
Htoro no pasneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [JOK
2.1 MexaHn4ecKHe KoueOaHus 10 0 0 https://m.edsoo.ru/7f41c97c
bubnnoreka [HOK
2.2 DNeKTpOMarHuTHBIE KOJIeOaHuUs 15 0 0 httos://m.edsoo.ru/7f41c97c
53 MexaHnudecKkre 1 3IeKTPOMATrHUTHBIE 10 1 0 bubnmorexa [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97c
bu6mmorexa [JOK
2.4 2 1
Onriia > 0 https://m.edsoo0.ru/7f41c97c
Uroro mo pazneny 60
Pa3nea 3. OCHOBBI CHEHI/IAJII)HOfl TEOPUU OTHOCHUTEJIBHOCTHU
Bbu6morexa [JOK
31 Ocrosst CTO ° ! 0 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 5)


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

Pa3znea 4. KBAHTOBAS ®U3UKA

. bubnuorexa [[OK
4.1 KoprnyckysipHO-BOJTHOBOM JTyaliu3m 15 0 httos://m.edsoo.ru/7fALc97c
bu6mmoreka [IOK
42 Dusiica atoma ° 0 https://m.edsoo.ru/7f41c97¢
43 ®du3uKa aTOMHOTO 5/Ipa U AJIEMEHTAPHBIX 5 0 bubmuorexa [JOK
' YaCTHIL https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 25
Pa3nen 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHU
Bbu6mmorexa [JOK
5.1 DNeMEeHThI aCTPOHOMUU U aCTPODU3UKH 12 0 httos://m.edsoo.ru/7fA1c97c
Hroro no pazneny 12
Pa3znen 6. PUSHUYECKUM TIPAKTUKYM
. bu6mmoreka [IOK
6.1 Dusiieckiit MpAKTHKYM 16 16 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 16
Paznen 7. OGOBIIAIOIEE IIOBTOPEHUE
CucreMaTuzanus 1 00001IeHE
71 MPEIMETHOTO CO/IEPIKAHUSI U OTIBITA 15 0
' JeSITeNIbHOCTH, IPUOOPETEHHOTO MIPH
n3yueHnu Kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PeszepBHOE Bpemst 10 0
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 170 16


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




IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne

T
i eMa ypoka

Ousnka — pyHAaMeHTaIbHas HAyKa O
IpUpoIe

HayuHblii MeTOT TO3HAHUS U METOABI
uccie0BaHus GU3HMUECKUX SIBICHUI

DKCHEpUMEHT U TEOpHs B TIpoIecce
3 no3HaHus npupoasl. Habmoaenue u
HKCIIEPUMEHT B (PH3UKE

CrniocoOr1 nu3mMepeHus GpU3NIECKUX
BEJINYMH

AOCOI0THAs M OTHOCUTEIIbHAS
5) MOTPEIIHOCTH U3MEPEHUH (PrU3nIecKux
BEJIMYHH

MonenupoBanue B ¢pusuke. Poib u
MecTo (pU3NKH B HOpMUPOBAHUH
COBPEMEHHOM HAYYHOU KapTUHBI MUPA,
B MMPAKTUYECKOU JEATEIbHOCTHU JIIOICH

Mexannueckoe asrkenne. Cucrema
orcueta. OTHOCUTEIIFHOCTD
MEXaHHYECKOTO NBIKeHUs. [Ipssmas u
oOpaTHasi 3a/1a4d MEXaHUKU

KoaunuecTBo yacoB

Bcero

KounTtpoJabHbie
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3y4eHHUs

DJIEeKTPOHHbIE
uudpoBbie
oOpa3oBaTe/ibHbIE

pecypcsl

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubnunoreka [JOK
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Panunyc-BekTop MaTepuaabHONU TOYKH,

CTOo IMPOCKIHUU HAa OCU KOOpAMUHAT.

bubnuoreka [JOK

yacTtota. L{leHTpocTpemurensHoe u
IIOJIHOE YCKOPEHHE

8 Tpacicropus. llepemeniere. https://m.edso0.ru/7f41bf72
Ckopoctb. X mpoekuuu Ha ocu
KOOpJIUHAT
PaBHOMepHOE NpAMOJIUHEITHOE

9 nBmkenue. I'paguueckoe onucanue bu6muoreka [IOK
PaBHOMEPHOTO MPAMOJIMHENHOTO https://m.edso0.ru/7f41bf72
JBUKEHUS

10 CiokeHue nepeMeneHuii u bu6muoreka [{IOK
cKkopocrei. Pemenue 3anau https://m.edsoo.ru/7f41bf72
HepaBHomepHOE qBUKEHUE.

11 MrHaoBeHHasi CKOPOCTb. Y CKOpEHHE. bubnuotexa [JOK
[IpsimonrHEeHOE ABUKEHUE C https://m.edsoo.ru/7f41bf72
MOCTOSIHHBIM YCKOPEHUEM
I'padmueckoe onucanue

12 MPSIMOJIMHEMHOTO JIBHXKCHHUSI C buGnnorexa [IOK

https://m.edsoo.ru/7f41bf72
MOCTOSTHHBIM YCKOPEHUEM
CBobosHoe nmajienue. Y cKopeHue

13 CBOOOJIHOTO TaJIeHUs. 3aBUCUMOCTh bubmmoreka [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edso0.ru/7f41bf72
BPEMEHHU U UX rpadpuxu

1 JIBm>xeHue Tena, OpoIIeHHOro o/ bubmmoreka [IOK
YIJIOM K TOPU3OHTY https://m.edso0.ru/7f41bf72
KpuBonunelinoe 1BH>XeHUE.

JIBU>KEHUE 1O OKPYKHOCTH. YTJI0Bast U
N bu6nmoreka [IOK
15 JUHeNHas ckopocTs. [lepuon u

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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16 "KunemaTtuka"

[Iepsslif 3ak0H HproTOHA.

17 NHepumanbHble CUCTEMBI OTCUETA. but6mmoreka [{OK
[IpunHiun otHOCUTENBHOCTH [anumnes. https://m.edsoo.ru/7f41bf72
HeunepuuanbHble CUCTEMBI OTCUETA

18 Cuia. PaBHOIEHCTBYIOIIIAS CHJIA. bubmuotexa [JOK
Bropoii 3akon Hetotona. Macca https://m.edso0.ru/7f41bf72

19 Bzaumoneiicteue ten. Tperunii 3akoH bubnmnorexa [JOK
Herorona https://m.edsoo.ru/7f41bf72
[TpuHIIUIT CYyTIEPTIO3UIINH CHII.

20 PepmeII{lHe 3a};[aqua HpL:/IMeHCHI/Ie bubmmorexa TTOK

https://m.edsoo.ru/7f41bf72
3akoHOB HeioToHA
3aKOH BCEMUPHOTO TATOTEHUS.
21 DOKBUBAJICHTHOCTh IPABUTALIMOHHON U Bubmmorexa [IOK
. https://m.edsoo.ru/7f41bf72
WHEPTHOM MacChl

99 Cuia TSKECTH U yCKOPEHHE bubnmoreka [JOK
CcBOOOIHOTO ITaEHNSA https://m.edsoo.ru/7f41bf72
JIBukeHre HeOECHBIX Te U UX

93 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmuorexa [IOK
KOCMUYECKasi CKOPOCTb. 3aKOHBI https://m.edso0.ru/7f41bf72
Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnorexa [JOK
Tela https://m.edso0.ru/7f41bf72
Cuna tpenus. [Ipupoaa u BUIbI cuil BuGmorexa [LOK

25 TpeHus. J[BI>KeHHE B KHUAKOCTH U rase

C y‘-IéTOM CHJIBbI COMPOTUBJICHUS CPEAbI

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hasnenue. 'mapocraruueckoe

bu6nmoreka [IOK

26 nasnenue. Cuna Apxumena https://m.edsoo.ru/7f41bf72
AOCOJIIOTHO TBEPJIOE TEIIO.

27 [TocTymarensHOE U BpaliaTeIbHOE bubmmorexa [JOK

https://m.edsoo0.ru/7f41bf72

JBUKEHHNE TBEPAOIO TENa

28 MoOMEHT Cuiibl OTHOCUTEIBHO OCH bubnmnoreka [JOK
Bpaienus. [1neqo cubl https://m.edsoo.ru/7f41bf72
CrnosxeHue cuil, IPUIOKEHHBIX K

29 TBepAOMY Teny. LIeHTp TskecTH Tena. bu6nuoreka [IOK
VYcioBus paBHOBECUS TBEPAOTO TeENA. https://m.edso0.ru/7f41bf72
Buns! paBHOBecHs

30 Pemenue 3amau

31 KonTponbhas padota no teme
"Innamuka. CtaThka TBEpI0ro Tena"
HNmMnynec MaTepuanbHOU TOYKH,

39 CHUCTEMBI MaTEepHAJIbHBIX TOUeK. LleHTp bubnmnoreka [JOK
Macc CUCTEMbI MaTEPUAIBHBIX TOYEK. https://m.edsoo.ru/7f41bf72
Teopema o IBHKEHUHU LIEHTPaA Macc
Wmnysbe cuitbl 1 U13MEHEHUE

33 UMITyJIbCa TeJa. 3aKOH COXpaHEeHHUs bubnmorexa LOK

https://m.edsoo0.ru/7f41bf72

umnyibsca. PeakTuBHOE IBUKEHNE
MOMEHT UMITyJIbCa MaTePHATBHOMN

34 Touk. [IpencraBienue o coxpaHeHUN bub6muoreka [IOK
MOMEHTA UMITYJIbCA B [IEHTPAIbHBIX https://m.edsoo.ru/7f41bf72
HOJISIX

35 Pemienue 3anau bubmmorexa LIOK

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

36

37

38

39

40

PaGoTa cuibl Ha MajJOM M Ha
KOHEYHOM MEPEMELICHUH.
I'paduueckoe npeacrapneHue padoOTHI
CUJIBl. MOIITHOCTE CHUJIBI

Kunernueckas sueprus. Teopema 06
U3MEHEHUN KUHETUYECKON SHEprUH
MaTEpUaIbHONU TOUKH

HOTCHHI/IaJIBHBIe M HECIIOTCHIUAJIbHBIC
cunbel. IloTeHuansHas OHEPIuUs.
BTOpaH KOCMHUYCCKasA CKOPOCTb

Tpetbs kocMuueckasi ckopoctb. CBsi3b
paboThl HENOTEHIMATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOU YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTrUuu

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBuenue bepuyiun aiia uieanbHOM
KUJKOCTU

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

41

42

KontponbHas pabora o teme
"3aKOHBI COXpaHEHUsl B MEXaHUKe"

Pa3BuTue npencraBieHuii 0 npupoe
Ter10Tbl. OCHOBHBIE MOJI0KEHUS
MKT. duddysus. bpoynosckoe
JIBIKEHUE

bu6nmoreka [IOK
https://m.edso0.ru/7f41bf72

43

CtpoeHnue ra3000pa3HbIX, KUJIKUX U
TBEPABIX TeN. XapaKkTep ABMKECHUS U
B3aUMOJICCTBUS YACTHI] BEIIECTBA

but6mmoreka [JOK
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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44

45

46

Macca u pazMepsl MOJIEKYIT (aTOMOB).
KOJII/I‘-IGCTBO BCIICCTBA. HOCTOSIHHaH
ABoraapo

Temnepartypa. TemnoBoe paBHOBECHE.
[[Ikana [enbcus

Pemenue 3amau

but6mmoreka [{JOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

47

48

Nneanbueiii ra3. ['a30BbIe 3aKOHBI

VYpaBHenue Menzeneesa-Knaneiipona.

Pemenue 3amau

bubnuoreka [JOK
https://m.edso0.ru/7f41bf72

bubnuoreka [JOK
https://m.edso0.ru/7f41bf72

49

50

o1

52

53

54

55

AOcomroTHas TemIiepaTypa. 3aKoH
JanpToHa

N3onporieccr! B MeanbHOM rase ¢
MIOCTOSTHHBIM KOJINYECTBOM BEIIECTBA
I'paduyeckoe npeacraBneHue
U30IIPOLIECCOB: U30TEPMa, U30X0pa,
n3zobapa

OcHoBHoe ypaBHeHue MKT

Pemenue 3amau

CBs13b a0CONMIOTHON TEMIEpaTyphl
TEPMOJUHAMHYECKON CUCTEMBI CO
CpEeIHEW KUHETUYECKOHN dHEpruen
NOCTYNATEIbHOTO TEMJI0BOIO
IBIDKEHUSA €€ YacTUIl

O00011eHrEe U CUCTEMAaTU3 AU
sHauui mo TeMe "OcHoBel MKT"

bubnnoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmnoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [IOK
https://m.edso0.ru/7f41bf72

but6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [{JOK
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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KonTponbnas pabota no Teme

56
"OcnHoBbl MKT"
TepmoanHaMHuueckas CUCTEMA.
3aganue BHeIHUX ycioBui auist T/1
CUCTEeMbl. BHelHre u BHyTpEeHHHE
57 napametpsl. [TapameTpsl T]I cuctemsr bubmmorexa [JOK
P pHI- 21ap P https://m.edso00.ru/7f41bf72
KaK CpeIHME 3HAYCHUS BEIIMYUH,
OIUCHIBAIOIINX €€ Ha
MUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauaao TepMOAMHAMUKHY.
58 Camonpowu3BonbHas penakcamus T/] bubmmorexa TTOK
p P https://m.edso0.ru/7f41bf72
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Mopens uneainsHoro rasa B
59 TEpPMOJIMHAMUKE. Y CIIOBUSA bubmorexa HOK
pMOZ T https://m.edsoo.ru/7f41bf72
MPUMEHUMOCTH STOW MOJACIN
YpaBuenne Menaeneea-Kianelipona
60 Y BBIPOKEHHE JJIs1 BHYTPEHHEH bubmmorexa [JOK
P yIp https://m.edsoo.ru/7f41bf72
SHEPTUH
Beipaxenue 111 BHyTpEHHEN SHEPTUU
61 OJIHOATOMHOTO MJICaJIbHOTO Ta3a. bubmmoreka [JOK
KBa3zucrarnueckue U HECTaTUYECKHUE https://m.edso0.ru/7f41bf72
TIPOIIECCHI
OnemenTapHas paboTa B
62 TepMOAMHaMUKe. Brruucienne paboTbl bub6nuoreka LIOK
no rpaduky mporecca Ha pV- https://m.edso0.ru/7f41bf72
JTarpamMme
Temonepenaya kak crnocod
. bubmuoreka [JOK
63 U3MEHEeHUs1 BHyTpeHHel sHeprun TJ]

CHCTEMBI 0€3 COBEpIICHHUS padOTHI

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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KOHBGKHI/IH, TCIIONIPOBOAHOCTD,

bu6nmoreka [IOK

o4 U3IIy4CHHE https://m.edso0.ru/7f41bf72
KonnuectBo Temnotsl. TemioéMKoOCTh

65 Tena. Y enapHasi U MOJIsipHast bu6muoreka [IOK
TEIUIOEMKOCTH BEILIECTBA. Y IEJIbHAS https://m.edsoo.ru/7f41bf72
TEIUIOTa CrOPaHus TOILIIUBA

66 Pacuér xonmyecTBa TEMIOTHI IPU bubmuotexa [JOK
TerIonepeaaye https://m.edsoo.ru/7f41bf72

67 [TonsTue 06 aguabaTHOM MpoIECcCe. bubnmnorexa [JOK
[IepBrIit 3aKOH TEPMOAUHAMUKHU https://m.edso0.ru/7f41bf72
KonnuecTBo TermioTel U paboTa Kak

68 MeEpPbl U3MEHEHUS BHYTPEHHEW SHEPTUU Brbmmorexa LIOK

https://m.edsoo.ru/7f41bf72

T/l cucteMsl
BTopoii 3aKk0H TepMOJIMHAMUKH JIJI5

69 PaBHOBECHBIX U HEPABHOBECHBIX bubmmnorexa [JOK
nporeccoB. HeoOpatumocTthb https://m.edsoo0.ru/7f41bf72
MPUPOJHBIX MTPOLIECCOB

70 [TpuHIUTIBI TEHCTBUS TETUIOBBIX bubmuoreka [JOK
mammH. KIT/] https://m.edsoo.ru/7f41bf72

7 Maxkcumanbuoe 3nauenue KITJ. [lukin bubmuoreka [JOK
Kapno https://m.edso0.ru/7f41bf72

12 Pemenue 3amau
DKOJIOTHYECKHE aCTICKThI

73 WCITI0JIb30BAHUS TEIJIOBBIX JBUTATEIICH. bubnmoreka [JOK
TernoBoe 3arpsA3HEHUE OKpYyXKarolen https://m.edso0.ru/7f41bf72
Cpelbl

74 Pemenue 3agau


https://m.edsoo.ru/7f41bf72
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75

76

77

78

O00011eHrEe U CUCTEMATU3 AU
3HaHUH 110 TeMe "TepMoauHaMUKa.
TermnoBrie MaIHbL"

KoHnTtponbHas pabora 1o Teme
"Tepmonunamuka. Ternosbie
MAaIITUHEI"

[TapooOpazoBaHue U KOHIEHCAIIUS.

Ucnapenue u kunenue. Y nenpHas
TEIUIOTa MapooOpa30BaHUS

HaCBIH_[eHHBIe 1 HCHACBIIICHHLIC I1aphI.

KauecTBenHas 3aBUCHMOCTD
IUIOTHOCTH W JTaBJICHHS HACHIIIEHHOTO
napa oT TEMIIEPATYpPhbI, UX
HE3aBHCUMOCTh OT 00BbEMa
HACBIIIEHHOI'O Mapa. 3aBUCUMOCTb
TeMIEPaTypbl KUIICHUS OT JIaBJICHUS B
JKUJIKOCTH

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [{IOK
https://m.edsoo.ru/7f41bf72

79

80

81

82

83

BnaxHnocTts Bo3ayxa. AGCONMIOTHAS U
OTHOCHUTENbHAS BIAXKHOCTD

Pemenue 3anay
TBépnoe teno. Kpucramnmueckue u

amop(HbIe Tena. AHU30TPOIHUS
CBOMCTB KPUCTAJUIOB
[1naBneHue u KpUCTAUIU3AIIMSL.
VY penpHas TEII0Ta MIaBJICHUS.
Cybnumarnus

Hedopmaruu TBEpIOTO TENA.
Pactsxenue u cxatue. CBur.

bubnnoreka [JOK
https://m.edsoo.ru/7f41bf72

bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
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Monynb FOnra. [Ipenen ynpyrux
nedopmaruit
TernnmoBoe pacmpeHue KUIKOCTEN U

84 TBEPJBIX TEJI. AHTAPMOHHU3M TEIJIOBBIX bubmmorexa [JOK
. https://m.edsoo.ru/7f41bf72
KoJIeOaHUIl YacTHI] BEIIeCTBa

85 [IpeoOpazoBanue YHEPTUU B (Pa30BBIX bubnmnoreka [JOK
nepexoaax https://m.edso0.ru/7f41bf72

bubmuoreka [JOK

86 YpaBHEHHE TEIUIOBOTO OamaHca httns://m.edsoo.ru/7iA1bf72

87 Pemienue 3anau
[ToBepXHOCTHOE HATSKEHHE.

88 Kanumnspusie senenus. JlaBiaenue noj but6mmoreka [JOK
VCKPUBJICHHOW ITOBEPXHOCTHIO https://m.edso0.ru/7f41bf72
)kunkoctu. @opmyia Jlammaca
O00011eHrEe U CUCTEMATU3 AL

89 3HaHUM Mo Teme "ArperatHbie
COCTOsIHMS BenlecTBa. Pa3oBbie
nepexoap”

KonTponbhas pabota no teme

90 "ArperaTHble COCTOSTHUSI BELIECTBA.
®dazoBble Iepexoan”

OnexTpu3anus Tea U €€ MposBICHUS.

91 Onekrpuyeckuii 3apsia. /[Ba Buna bubnuotexa [JOK
3JIEKTPUYECKUX 3apsaaoB. [IpoBoagHUKH, https://m.edso0.ru/7f41bf72
TURJIEKTPUKU U TIOJTYTIPOBOTHUKU
DIIeMEHTAPHBIN JIEKTPUUECKUM 3apsijl. BuGmorexa [JOK

92 3aK0H COXpaHEHUS IEKTPUIECKOTO

3apsaa

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
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B3aumoneiictBue 3apsoB. ToyeuHbie

bu6nmoreka [IOK

93
3apsibl. 3akoH Kynona https://m.edsoo.ru/7f41bf72
94 Pemenue 3amau
95 Onekrpuueckoe nose. Ero nelicteue bubnmnorexa [JOK
HA JJIEKTPUYECKUE 3aPs bl https://m.edsoo0.ru/7f41bf72
Hanpspk€HHOCTD 3IEKTPUYECKOTO
noJist. [IpoOHeIit 3aps. Jlnaum
96 HaMpPsKEHHOCTH 3JIEKTPUYECKOTO bubmmorexa TIOK
P P https://m.edso0.ru/7f41bf72
noJist. OTHOPOTHOE IIEKTPUUYECKOE
nosne
[ToTeHunanbHOCTH
97 3JIEKTPOCTATUYECKOrO 1oJsi. Pa3HOCTh bubmmorexa TIOK
P ' https://m.edsoo.ru/7f41bf72
MOTEHIIUATIOB U HAMPsHKEHUE
[ToreHuunanbHast SHEPrUs 3apsija B
98 3JIEKTPOCTATUYECKOM II0JIE. bubmmnorexa [JOK
[ToTeHnman 3eKTpoCTaTUYECKOTO https://m.edsoo.ru/7f41bf72
oISt
CBs13b HANPSHKEHHOCTHU TOJIS U
99 a3HOCTH IOTEHIIMAJIOB I bubnmorexa LIOK
P https://m.edsoo.ru/7f41bf72
AIEKTPOCTATUYECKOTO MO
100 [Ipunuun cyneprno3unuu bubmuoreka [IOK
AIEKTPUYECKUX TOJIEHN https://m.edso0.ru/7f41bf72
101 Pemenue 3amau
102 [Tone Toueunoro 3apsnaa. [lone bubnmoreka [JOK
PaBHOMEPHO 3apsKEHHOU Cdepsl https://m.edso0.ru/7f41bf72
[Tosie paBHOMEPHO 3apsKEHHOTO TI0
N bubmuoreka [JOK
103 00beMy mapa. [lomne paBHOMEpHO

3apsHKEHHON OECKOHEYHOMU MIIOCKOCTH

https://m.edsoo.ru/7f41bf72
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104

105

106

[TpOBOTHUKY B JIEKTPOCTATHYECKOM
noJie. Y CIIOBHE PaBHOBECHS 3apsI0B
I[I/ISJ'IeKTpI/IKI/I " IIOJYIIPOBOAHHUKHU B
ANEKTPOCTATUIECCKOM TI0JIC
Konnencarop. 251eKTpoEMKOCTD
KOHJIEHCATOpa. DIIEKTPOEMKOCTD
TUTOCKOTO KOHJIEHCAaTOpa

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

107

[MapasienbHOE COeTUHEHNE
KOHJICHCAaTOPOB

but6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

108

109
110

111

ITocnenoBsaTenpHOE COCAMHECHUEC
KOHIACHCATOPOB

DHeprust 3apsHKEHHOTO KOH/IGHCATOpa

Penrenue 3amau

JIBr>keHue 3apsKEHHOM YaCTHULIBI B
OJHOPOJHOM BJIEKTPUUECKOM I10JIE

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{IOK
https://m.edsoo.ru/7f41bf72

bubnuoreka [JOK
https://m.edso0.ru/7f41bf72

112

Pemenue 3amau

113

114

115

116

O00011IeHNE U CUCTEMATHU3ALIS
3HaHUH 10 TeMe "DIEeKTpUIecKoe
noJje"

KonTtponsHas pabora o Teme
"Onexrpuueckoe nojue"
Cuia Toka. [1ocTOSIHHBII TOK.

VYcioBus CyleCTBOBAHUS
MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA

Wcrounuku Toka. Hanpsxenue nu 3/1C

but6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [{OK
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
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117

118

119

120

3akon Oma 1S ydyacTKa LernH.
DIIEKTPUYECKOE COMPOTUBIICHUE

3aBUCHUMOCTh CONIPOTHBIIEHUS
OJTHOPOJTHOTO TTPOBOJHHUKA OT €TI0
JUIMHBI ¥ TIJIOLIA]IU TIOIEPEYHOTO
CEUYCHUS

VY enpHOE COMPOTHUBIICHHE BEIIECTBRA.
Penrenue 3amau

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIIaHHOE COCTMHCHHE TIPOBOTHUKOB

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bub6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bubnuoreka [JOK
https://m.edso0.ru/7f41bf72

121

122

123

Pacuért pa3BeTBIEHHBIX
anexrpudeckux uenei. [Ipasuia
Kupxroga

Penrenue 3amau

Pabota snekTpuueckoro Toka. 3akoH
Hxoyis —Jlenna

but6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubnuoreka [JOK
https://m.edso0.ru/7f41bf72

124

125

126

127

128

129

130

Pemenue 3amau

MOIIHOCTh MEKTPUIECKOTO TOKA.
TemnoBas MOIIHOCTB, BbIACISAIEMAs HA
pesucrope

Pemenue 3amau

OJ1C u BHyTpEeHHEE CONPOTHUBIICHHE
UCTOYHHUKA TOKA

3axoH OMa 715 OJTHOM (3aMKHYTOM)
IIEKTPUYECKON LIENH

Pemenue 3amau

MouHocTh HCTOYHHUKA TOKA

bubnnoreka [JOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [{IOK
https://m.edsoo.ru/7f41bf72

bubnunoreka [JOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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131

132

133

134

Kopotkoe 3ambikanue

KOHI[GHC&TOP B IICTIM ITIOCTOAHHOI'O
TOKa

Pemenue 3amau

Pemenue 3amau mo teme "I1oCcTOSTHHBII
JJEKTpUYEeCKuil TOK"

bub6nmoreka [IOK
https://m.edso0.ru/7f41bf72

bu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72

135

Pemenue 3anau no teme "lIlocrosiHHBIN
JJEKTpUYECKUI TOK"

136

Pemenue 3anay no teme "IlocTosIHHBIN
SIIEKTPUYECKUMA TOK"

137

138

O00011IeHNE U CUCTEMATHU3ALS
3HaHui 1o reMe "TlocToAHHBII
ANIEKTPUYECKUNA TOK"

KonTtponbHas pabora o teme
"TTocTOSHHBIN AJIEKTpUYECKUI TOK"

139

DJeKTpruYecKasi IpOBOAUMOCTD
PA3JIMYHBIX BEIIECTB. DJICKTPUUECKHI
TOK B MeTajuiax. CBEpXMpOBOAUMOCTD

but6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

140

141

142

143

DJIEKTPUYECKUI TOK B paCTBOpaxX U
paciuiaBax 3J€KTPOJIUTOB. 3aKOHBI
®dapajes 1S AIEKTPOIU3a

DJeKTpUYecKHil TOK B razax. [lnmazma

DNeKTpUUECKUi TOK B BaKyyMe.
BakyymHble ipuOopsI

DNEeKTpUUECKU TOK B
HOJTyTIPOBOJHUKAX

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6nunoreka [JOK
https://m.edsoo.ru/7f41bf72
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144

145

146

147

[TomynpoBoAHUKOBBIE IPUOOPEI 1

Du3HUeCKU NPAKTUKYM I10 TEME

"M3mMepeHue CUiibl TOKA M HATIPSIKEHUS

B LIENIM TIOCTOSIHHOTO TOKA MPH

MIOMOIIIY aHAJOTOBBIX M HU(PPOBBIX
U3MEPUTENbHBIX TPUOOPOB" UITU 1
"3HaKOMCTBO C U(PPOBOIA

nabopatopueii o ¢pusuke. [Tpumepsr
U3MepeHus: PU3NUECKUX BEIUYHH MIPU
IIOMOIIY KOMITBIOTEPHBIX 1aTYMKOB"

®u3HYECKU NPAKTUKYM I10 TEME
"N3ydyeHue HepaBHOMEPHOTO
JBUKEHMS C LIENbIO ONIPEAEICHUS
MTHOBEHHOM cKopocTH"

®u3HUECKU NPAKTUKYM I10 TEME

"U3Mepenne yCKopeHus npu

IPSIMOJIMHEMHOM PaBHOYCKOPEHHOM
NBIDKECHUH 110 HAKJIOHHOU II0CKOCTH" 1
nnn "HccnegoBanue 3aBUCUMOCTH

MyTH OT BPEMEHU TIPU

PaBHOYCKOPEHHOM JIBH>KEHHUH"

but6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

148

duznuecKuil MpakTUKyM 10 TeMe
"M3mepenue yCKopeHHst CBOOOIHOTO
nageHus" win "M3ydenue nBUKeHUs
TeNa, OpPOIIEHHOT0 TOPU30HTAIBHO"

149

Du3HUECKU NPAKTUKYM I10 TEME
"N3ydyeHue qBUKEHUS Tema Mo 1
OKPY>KHOCTH C ITIOCTOSIHHOM 110


https://m.edsoo.ru/7f41bf72

150

MOJIYJIFO CKOPOCTBIO" WIJIH
"UccnenoBanue 3aBUCUMOCTH IEpUOAA
oOpareHus KOHIYeCKOro MasiTHUKA OT
ero napameTpos"”

Pu3nUeCcKUl IPAKTUKYM I10 TEME
"M3Mepenne paBHOAEHCTBYIOIIEH
CHJIBI IIPU ABMKEHUH OpycKa 1o
HAKJIOHHOM miockocTu" Ui
"IIpoBepka runoTe3sl 0
HE3aBUCHMOCTH BPEMEHU JIBUYKEHUS
Opycka 110 HaKJIOHHOM INIOCKOCTH Ha
3aJlaHHOE PAcCTOSIHUE OT €ro Macchl”

151

152

DuU3HUECKUN PAKTUKYM I10 TEME
"MccnemoBaHue 3aBUCUMOCTH CHIT
YIPYTOCTH, BOZHUKAIOIINUX B MPYKUHE
U PE3MHOBOM 00pa3slie, OT UX
nedopmarun” win "M3ydeHue
JBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JErKuit
o1oK"

DuU3NYECKU TPAKTUKYM 10 TEME
"U3mepenue kodpduimenTa TpeHus
10 BEJTMYHMHE YII0BOTr0 KO3 duimeHTa
3agucumoctd Frp(N)" nnm
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTHU C MEPEMEHHBIM
KO3 UIIMEHTOM TpeHUs" Win
"N3ydyeHue IBH>KEHUS rpy3a Ha Baly C
TpeHuem"




153

DuU3NYECKU TPAKTUKYM 10 TEME
"HccnenoBaHue ycioBU paBHOBECHS
TBEPAOTO TeEJIAa, UMEIOIIETO OCh
BpaieHus" unu "KonctpyupoBanue
KPOHIITEWHOB M PaCcYET CHUII
ynpyroctu" wiu "M3yuenue
YCTOMYMBOCTHU TBEPIOTO TEA,
HMMEIOLIETr0 TUIOIIA/lb OMOPHI"

154

155

DuU3NUECKU MPAKTUKYM I10 TEME
"N3mMepeHune UMIysbca Tena o
TOpMO3HOMY IyTH" unu "U3mepenue
CHWJIBI TSTH, CKOPOCTH MOJIEIHN
3JIEKTPOMOOWIISL ¥ MOIIIHOCTHU CHJIBI
Taru" win "CpaBHEHUE U3MEHEHUS
UMITYJIbCa TEJa C UMITYJIbCOM CHIIBI"
nin "UccnenoBanue coxpaHeHust
UMITYJIbCa IPU yIIPYTOM
B3aumMojieiicTBun" unu "M3mepenue
KMHETUYECKON YHEPTUU Tea 1o
TOPMO3HOMY ITyTH"

PuU3HYECKUN IPAKTUKYM 110 TEME
"N3y4ueHne n30TepMUYECKOTO
nporecca (peKOMEHJ0BaHO
UCIIOJIb30BaHUE LU(PPOBOi
nabopatopun)" win "M3yyeHue
M30XOpHOTO Tpolecca" nimn
"N3ydenne nzobapHoro mporuecca'
unu "lIpoBepka ypaBHEHUS
cocTostHUSA"



156

157

158

DuU3NYECKU TPAKTUKYM 10 TEME
"N3mepeHue yaenbHON TemI10EMKOCTH"
nin "UccnegoBanue npouecca
OCTBIBaHMS BElIECTBA" WK
"HNccnenoBadnue annabaTHOro
npouecca" wiu "M3yuenue
B3aMMOCBSI3H SHEPTrUU
MEXMOJIEKYISIPHOTO B3aUMOJICHCTBHS
Y TeMIepaTypbl KUIEHUS KUAKOCTEN"

PuU3HYECKUN IPAKTUKYM I10 TEME
"N3ydyeHne 3akOHOMEPHOCTEM
WCTIAPEHUS KUIKOCTEH" HIn
"M3Mepenue yeabHOM TeTIOThI
riaBiaeHus abaa’ win "Usyuenue
CBOICTB HAChIILIEHHBIX AapOB" WU
"3mepeHue abCOMIOTHOM BIaKHOCTH
BO3/lyXa U OLIEHKA MacChl IapoB B
nomemenun". Iamepenue

K03 puUIIMEeHTa TOBEPXHOCTHOTO
HaTSKEHUS

PuU3HYECKUN IPAKTUKYM 110 TEME
"HabmroeHue npeBparieHus: SHepriuu
3apsHKEHHOT0 KOHAEHCAaTopa B
JHEPTUIO U3TYyYEHUS CBETOANOAA" WK
"N3ydyeHue npoTeKkaHus TOKa B LIETIH,
cojepxarieil KoHaeHcaTop" uiu
"Pacripenenenue pazHocTu
NOTEHUUAIOB (HaNpsKeHUs) pu
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160
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162

163

HOCJIEI0BATEILHOM COEIMHEHUN
KOH/IEHCAaTOpOB"

Pu3HUECKU NPAKTUKYM I10 TEME
"HccneqoBaHue CMENIaHHOTO
COEIMHEHMS PE3UCTOPOB" MU
"N3Mepenue yieabHOro
CONPOTUBIIEHUS IPOBOJIHUKOB" UK
"HccnenoBaHue 3aBUCUMOCTU CUIIBI
TOKa OT HAMPSKEHUS 1715 JTaMIIbl
HaKaJMBaHUs"

DuU3NUECKU MPAKTUKYM I10 TEME
"HaOuroteHue snekrponun3za’ uim
"N3mepenue 3apsia 0JHOBAJIEHTHOTO
noHa" min "Uccnenosanue
3aBHCUMOCTH COIPOTHUBIICHUS
TEPMOPE3UCTOPA OT TeMIepaTyps”
unu "CHsTHE BOJIbT-aMIEPHOMN
XapakTEepUCTUKHU quoaa”

PesepBHeIil ypok. O600IICHHE 1
cHCTEMaTHU3alMs 3HAHUI 110 TEME 1 0
"Kunemaruka"

PesepBHelit ypok. O6001IeHNE 1

cUCTeMaTH3alus 3HAaHUH 110 TEMe 1 0
" lmnamuka"

PesepBHblit ypok. O000mIeHNE U

CHCTeMaTH3alus 3HAHUH 10 TeMe 1 0
"Cratuka TBEpAOro Tena"
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166

167

168

PesepBHbIii ypok. O60011eHHE 1
cucTeMaTH3alus 3HaHUH 10 TeMe
"3aKOHBI COXpaHEHUs B MEXaHUKe"

PesepHbIii ypok. O6001IeHHE 1
CUCTEeMAaTH3alMsI 3HAHUI TT0 TeMe

"OCHOBBI MOJIEKYJISIPHOKMHETUYECKOM

Teopun"

PesepHbIii ypok. O6001IeHHE 1
CHCTEMAaTU3alKs 3HaHUH 110 TeMe
"Tepmoaunamuka. TernoBsie
MalIuHb!"

PesepHbIii ypok. O60011eHHE 1
CHCTEMAaTU3alys 3HaHUH 10 TEME
"ArperaTHble COCTOSIHUSI BELIECTBA.
®dazoBble Iepexoan"”

PesepBHEIil ypok. O000IICHHE 1

CUCTEeMAaTH3alMsl 3HAaHUI 110 TeMe
"DnexkTpuueckoe mnoie"

169

PesepBHelil ypok. O6o0IeHNE 1
cucreMarmu3sanus 3HAHUH 110 TEME
"IToCTOSIHHBIN JIEKTPUUECKUN TOK"

170

PesepBHelit ypok. O6001eHue u
cUcTeMaTH3alus 3HaHUH 10 TeMe
"TokM B pa3Iu4HbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16



11 KITACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne Hara uudpossie
Tema ypoka Konrtpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypchbl
BzaumopencTBre NOCTOSTHHBIX
bu6mmorexa [JOK
1 MarHUTOB U MPOBOJIHUKOB C TOKOM. 1 0 0
https://m.edsoo.ru/7f41c97c
MaruutHoe nose. ['unoreza Ammepa
BekTop MarHuTHOM UHIYKITUH.
2 [Tpun pI/IH CyIepIio3u IJ/:IZ I\I/;IaFHI/ITHBIX 1 0 0 bubmorexa HOK
p le yrep H . https://m.edsoo.ru/7f41c97c
noJieit. JIMHUM MarHUTHOM WHTYKIIUH
MaruutHoe noJjie MpoOBOJHUKA C bubnnoreka [IOK
3 1 0 0
TokoM. OnbIT Dpcrena https://m.edsoo.ru/7f41c97c
4 Cuita AMniepa, e€ HanpaBJIEHHUE U 1 0 0 bubnmorexa [JOK
MOJYJIb https://m.edsoo.ru/7f41c97c
5 Pemenwue 3amau 1 0 0
6 [Ipumenenue 3akoHa Amriepa. 1 0 0 bubnuorexa [IOK
DJEeKTpOU3MEpHUTEIbHbIE TPUOOPHI https://m.edsoo.ru/7f41c97c
Cuna JlopeHnua, e€ HanpaBiieHUE U
7 MOAYJb. JIBI>KEHHE 3apsHKEHHOU 1 0 0 bubnuorexa [JOK
YaCTHUIIbl B OJTHOPOJAHOM MarHUTHOM https://m.edsoo.ru/7f41c97c
none
8 Pemenwue 3amau 1 0 0
Bbub6mmorexa [JOK
9 PaGora c Jlopenna 1 0 0
Ta CHIRL Fopett https://m.edso0.ru/7f41c97c
10 Pemenwue 3anau 1 0 0


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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11

12

13

14

MarsuTHOE T10JIe B BEIIECTBE.
deppoMarHeTUKy, nnapa- u
JMaMarHeTUKH

OCHOBHBIE CBOMCTBA
dbeppomarneTukoB. [Ipumenenue
dbeppoMarHeTHKOB

Pemenne 3aga4 no treme "MarautHoe
rmojie"

Pemenne 3agau o reme "Marauraoe
mose"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmnoreka I[HOK
https://m.edsoo.ru/7f41c97c

15

16

17

18

19

20
21

22

SIBiieHME ANEKTPOMArHUTHOM
uHaykuuu. Ilotok Bekropa
MarHUTHOM MHIYKLIUH

OJ1C unaykumuu

3aKOH JIEKTPOMArHUTHOW MHAYKIIUH
®Dapanes

Buxpesoe anexkrpudeckoe mnoie.
Toxu dyko

OJ1C MHAYKIMH B ABUKYIIUXCS
MIPOBOJTHUKAX

Pemmenue 3agau
IIpaBuino Jlenna

WNunykrtrBHOCTE. KaTymka
MHAYKTUBHOCTH B LIETIA IOCTOSTHHOTO
TOKa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmnoreka [HOK
https://m.edsoo.ru/7f41c97c

bubmnoreka IIOK
https://m.edsoo.ru/7f41c97c
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23

24

25

SBnenune camounaykimu. JJ1C
CaMOUHAYKIUU

OHeprusi MarHUTHOTO TOJISI KATYILIKU
C TOKOM. DJIEKTPOMAarHuTHOE I10JIE

Pemenue 3amau

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bubmnoreka [IOK
https://m.edsoo.ru/7f41c97c

26

27

28

O00011eHNEe 1 CHUCTEMATU3ALIHS
3HAHUM MO Teme "DIeKTpoauHaMHuKa"
KonTponbhas pabota no teme
"OnexkrpoaguHaMuKa"

Konebarennuas cuctemMa. CBOOOIHEIE
kosiebanus. ['apmoHndeckue
KOJICOaHHS

bu6mmoreka [JOK
https://m.edsoo0.ru/7f41c97c

29

30

Kunemarnueckoe u TUHAMHUYECKOE
OIMCAaHeE KOJIEOATENBHBIX ABUKECHUNA

3HepreTquCKoe OIMUCaHuc. BBIBO,I[
JUHaAMHUYCCKOI'O OITMCaHuA
TapMOHHUYCCKUX Koe0aHui U3 ux
OHCPICTUUCCKOTO U
KHHEMATHYCCKOT'O OITMCaHUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

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

31

32

33

Ammuintyna u ¢aza Konebanuit

[Tepuon 1 yacToTa KosieOaHUH.
[Tepuoa ManbIx cBOOOTHBIX
KOJICOAHHH MaTeMaTHISCKOTO
MmasiTHUKa. [lepros cBoGOAHBIX
KOJICOaHUH MPY>KUHHOTO MAasITHUKA

3aryxaromue KoneOaHusl.
Brinyxxnennsie konebanus. Pezonanc

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c

bubnnoreka [IOK
https://m.edsoo.ru/7f41c97c
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36

37

38

39

40

41

42

43

44

ABTOKOJICOaHUS

Pemenue 3amau

VYpoxk-koupepennus "MexaHUIECKHE
KoJIe0aHUS B MY3BIKAJIbHBIX
MHCTpyMEHTax"

O0001IEHYE U CUCTEMATU3ALIUS
3HaHUH o TeMe "MexaHnyecKue
KoJicOanus"

DJeKTpOMarHuTHbIE KOJIeOaHusl.
KonebarenbHbIi KOHTYD

®opmyna Tomcona. CBsizb
aMIUTUTY/IBI 3apsiia KOHAEHCATOopa C
aAMIUTHTY/ION CHIIBI TOKA B
KOJIE0ATEIbHOM KOHTYPE

3aKoH COXpaHCHHA OHCPIvU B
nacaJIbHOM K0JIe0aTeIbHOM KOHTYpC

3aryxarolue 3J1eKTPOMarHUTHbIE
Kosie0aHus. BeiHyX/1eHHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHUs
[Iepemennslit TOK. Pesuctop u
KOH/ICHCATOp B LIENU IEPEMEHHOTO
TOKa

Karymika MHIyKTUBHOCTH B LIENTN
IIEPEMEHHOT0 TOKa

3akoH Oma 1Sl JIEKTPUYECKOM 1enu
IIEPEMEHHOT0 TOKa

bu6mmoreka [JOK
https://m.edso0.ru/7f41c97c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edso0.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
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45

46
47

48

49

50
51

52

53

54

55

MOIITHOCTb TEPEMEHHOT0 TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE

3HAYCHUC CUJIbI TOKA U HAIIPSAKCHUA

Pe3onaHC B anekTpruecKoi uenu

Pemenue 3agau

WneanbHbIH TpanchopmaTop.
[IpousBoacTBO, Iepeaya u
noTpedIeHUE dIEKTPUUECKOI
SHEPTHH

DKOJIOTUYECKHE PUCKU TIPU
MIPOU3BOACTBE IJIEKTPOIHEPTUH.
KynbsTypa ncnonp3zoBanus
3JICKTPOIHEPTHH B TIOBCEAHEBHOM
JKU3HHU

Pemenune 3amau

Pemenue 3amau

O0001IeHNE U CHCTEMATH3ALIHS
3HAHWH 10 TEME
"DJIeKTpOMarHuTHbIC KoJieOaHus"
MexanndecKre BOJIHEI.
XapaKkTepuCTUKN MEXaHUUECKUX
BOJIH

CBoMCTBa MEXaHHYSCKHUX BOJIH

3ByK. XapaKTEepUCTUKH 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6morexa [JOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bubmnoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmnoreka IIOK
https://m.edsoo.ru/7f41c97c
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56

57

Nudpa3syk u yaprpassyk. [IlymoBoe
3arpsi3HEHUE OKPYXKAIOIEl CpeIbl

Pemenue 3amau

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

58

9JI€KTpOMaI‘ HUTHBIC BOJIHBI.
I/I3Hy‘ICHI/I€ OJICKTPOMArdHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

59

60

61

62

9HepFI/I$I SJICKTPOMArdHMuTHBIX BOJIH.
CBolicTBa QJICKTPOMAarduTHBLIX BOJIH

[IIkana 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHne AIeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY
[TpuHIMITB paTuoCBsI3U U
TeJeBUACHNA. Pagnonokamus.
DNEKTPOMAarHUTHOE 3arpsi3HCHUE
OKpY>Karoliei cpeaspl
KonrponsHas pabora o Teme
"KonebaHusa v BOIHBL"

bubnnoreka I[HOK
https://m.edsoo.ru/7f41c97c

bub6mnoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

63

64

Caert. 3aKOH MPSAMOJIMHENHOTO
pacrpocTpaHeHus CBeTa

Pemenue 3agau Ha npuMEHEHUE

3aKOHA MPSIMOJIMHEHHOTO
pacrnpocTpaHeHHsI CBETa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

65

66

Otpaxenue ceera. Ilnockoe 3epkaio.
Cdepuueckoe 3epkano

[Ipenomnenue cBeta. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN MMOKa3aTelb
npenomiieHus. [loaHoe BHyTpeHHEe
oTtpaxkeHue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPaXEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edso0.ru/7f41c97c
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67

68

69

70

Pemenne 3a/la4 Ha IPUMCHCHUC
3aKOHOB OTPAKCHHUA U MMPCIOMIICHUA
CBCTa

Xon nydeit B mpusme. Jlucnepcus
ceTa. C0XHBIM cocTaB 6e10r0
cBeta. LlBer

JInnzel. ®OKyCHOE PacCTOSHUE U
ONTUYECKasl CHJIa JIMH3BI

[TocTpoeHre N300paKeHMI B TMH3AX
U UX cUcTeMax. Y BeJIHnUeHHUE JTUH3BI

bubmnoreka I[HOK
https://m.edsoo.ru/7f41c97c

bubmnoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97c

71

72

73

74

75

76

Pemrenne 3a1a4 Ha mocTpoeHue
U300paKEHUH, TTOTy4aeMbIX C
HOMOIIBIO JINH3

I'ma3 kak onTudeckas cucrema

Pemenue 3agau. [penenst
MPUMEHUMOCTH T€OMETPUUECKOMN
OITUKHU

CKOpOCTh CBETA U METO/IBI €€
U3MEpEHUs

Hucnepcus ceera

WNuTtepdepenius ceeta

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

77

78

KorepeHTHble HICTOUHHUKHU. Y CITOBUS
HAOIIOICHUS] MAKCUMYMOB U
MUHUMYMOB

Pemenue 3agau

bubmnoreka [IOK
https://m.edsoo.ru/7f41c97c
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79

80

[Ipumenenne uHTEpHEepeHINN

Judpaxus ceeta

bu6mmoreka [JOK
https://m.edso0.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

81

82

83

84
85

86

87

88

89

90

Judpakiuonnas pemeérka. Y cioBue
HaOJIFO/ICHUS TJIABHBIX MAKCHMYMOB

Pemenue 3amau

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tongpuzanus cBera

Pemenue 3amau
CBeTOBbIC SIBJIEHUS B IPUPO/JIC

O00011eHrE U CUCTEMATU3 AU
3gagui o reme "Ontuka"

KonTponbhas pabota no teme
«OnTuka»

['panuiibl TpUMEHUMOCTH
KJIaCCUYECKON MEXaHUKH. 3aKOHBI
BJ'IGKTPOHHHaMI/IKI/I nu HpI/IHHI/IH
OTHOCUTCIBbHOCTHU

[Toctynatel cienraIbHON TEOPUU
OTHOCHUTEJILHOCTH

[IpocTpaHCcTBEHHO-BPEMEHHOM
uHTepBai. [IpeoOpa3zoBanus
JlopeHna. Y cioBue NpUYUHHOCTH.
OTHOCUTENHHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHH U COKPAILLEHUE JITTUHBI

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

bubmnoreka [IOK
https://m.edsoo.ru/7f41c97c

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c
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91 DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN bubnunorexa [JOK
YACTHULIBI https://m.edsoo.ru/7f41c97¢c
CBs13b Macchl ¢ 3HEprueu u
92 MMITYJIbCOM PEISTHBUCTCKOMN bubmorexa HOK
4 p https://m.edso0.ru/7f41¢c97c
YaCTHIIBI. DHEPTHs MOKOs
93 PaBHOBECHOE TCIIIIOBOE M3ITYUCHUE bubmorexa HOK
v https://m.edso0.ru/7f41¢c97c
bu6mmoreka [IOK
4 3aKoH eMemenns Brxa https://m.edso0.ru/7f41c97c
95 I'mnote3a M. Ilnanka o kBaHTax. bubmuoreka [JOK
®OTOHBI https://m.edso0.ru/7f41¢c97c
Bbu6mmorexa [JOK
96 2
HEpIrUs 1 MMITYJIbC oTOHa https://m.edso0.ru/7f41c97c
97 ®oroaddext. OnbiThl A. T bubnnorexa [IOK
CroneroBa. 3akonbl (hoTodddexra https://m.edsoo.ru/7f41c97¢c
VYpaBHeHue DiHIITEHA 17151
98 dororddekra. "Kpacnas rpanumna" bubmmorexa [JOK
- RP paruh https://m.edso0.ru/7f41c97c
dboTtorpdekra
99 Hanenue ceera. OnbiTh [1. H. bubnuoreka [IOK
JleGenena https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
100 B 5
OITHOBRIC CBONCTRA HacTHIL https.//m.edsoo.ru/7f41c97c
Bomnawl ne bpoiing. JInnHa BOIHEI 1€
101 b OI\/'IJ'ISIII[/I aI::Me Bl §6HaCTI/I ! bubmorexa IJOK
p p P . https.//m.edsoo.ru/7f41c97c
JIOKITN3AIUA JBYKYIICHCS YaCTHITBI
b K
102 KopnyckynsipHO-BOJIHOBOH Ayaiu3m nomoreka LO

https://m.edsoo.ru/7f41c97c
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Judpakius >7eKTpOHOB Ha

bu6mmoreka [JOK

103 KpHUCTalIax https://m.edsoo.ru/7f41c97c
Cnenuduka n3mMepeHuii B
104 MI/IKEOSI)I/Ipe. COO”II“)HOHIeHI/ISI bubmmorexa [JOK
. N https://m.edsoo.ru/7f41c97c
HeomnpeaenéHHocrel [ eiizenbepra
105 Pemenwue rpaduueckux 3amau
106 Pemrenne pacy€THBIX 33124
KonTponbHas paboTa no Temam:
107 "OcnoBel CTO", "KopmyckynsipHo-
BOJIHOBOM Jyanu3m"
OMBITHI 110 UCCIIEIOBAHUIO CTPOCHUS
108 aTtoma. [iranetapHast MOZICITb aTOMa bubnnorexa [IOK
https://m.edsoo.ru/7f41c97c
Pezepdopna
bu6mmorexa [JOK
109 Hocrynatst bopa https://m.edsoo.ru/7f41c97c
110 Buast ciektpoB. CriekTp ypoBHE# bubnmorexa [JOK
SHEPIHH aToMa BOJOpOAA https://m.edsoo.ru/7f41c97c
111 CrnoHTaHHOE Y BBIHYKJICHHOE bubnuoreka [IOK
U3JIyYEHHUE CBETa https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
112 Jlasep https://m.edsoo.ru/7f41c97c
Hyxknonnas mozaens sigpa
113 I'eiizen6epra-lBanenko. 3apsa u bubnnorexa HOK
MaccoBO€ YKCIIO sAapa. M30Tomnsl. https://m.edsoo.ru/7f41c97c
PanroakTUBHOCTH
3aKOUH PaZi0aKTUBHOTO pacmaja. Bu6morexa LIOK
114 CBoiiCcTBa HOHU3UPYIOIIETO

N3JIIYUCHUA. Brusaue

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



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

115

116

117

118

119

120

paZOaKTUBHOCTH Ha XKUBBIE
opranusMmsl. Jlo3umerpus

DHeprus cBA3M HYKJIOHOB B SIIpE.

Snepubie cunbl. Jledekt Macchl sapa.

Snepuble peakuuu. fnepHeie

peaktopsl. [IpobieMbl yrpaBiseMoro 1 0
TEPMOSIIEPHOTO CUHTE3A.

DKOJIOTUYECKHE aCIIEKThI Pa3BUTHS

SIIEPHOM DHEPIETUKH

MeTtobl perucTpanyy u

UCCJIEJOBAHMS AJIEMEHTAPHBIX

yactull. OyHJaMEHTAIbHBIE

B3aUMOJICUCTBUSA. bapruoHBI, ME30HBI 1 0
u nentoHsl. [Ipencrasienne o

CrangaptHoit Mmoaenu. Kapk-

TJIFOOHHAs! MOJIENb aIJPOHOB

®usuka 3a npenenamu CtannapTHON
Mozenu. TémHas Matepust U TEMHas
sHeprus. EnquncTBo pruznueckoi
KapTHUHBI MUPA

OTalbl Pa3sBUTHA aCTPOHOMHHU.
3HadeHUe ACTPOHOMHU

[TprMeHUMOCTh 3aKOHOB (PU3UKU /ISt
00BSICHEHHS IPUPOIBI KOCMUYECKHIX
00BeKTOB. MeTobl
ACTPOHOMHUYECKUX UCCIEAOBAHHI

CoBpeMeHHBIE ONTHYECKUE
TEJIECKOIIbI, PaJUOTENIECKOIIbI, 1 0
BHeaTMoc(epHast aCTpOHOMUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Bbu6morexa [JOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmnoreka [IOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
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121

122

123

124

Bun 3sé3anoro neda. Co3sesaus,
sIpKUE 3BE3/bl, TIAHETHI, UX BUIUMOE
NBIOKEHUE

Conueunas cuctema. CoHIIE.
ConHeyHas aKTUBHOCTb. VICTOUHHMK
sHeprun CoJiHIIA U 3BE3]T

3BE3bI, X OCHOBHEIE
XapakTepuCcTuKH. J{narpamma

"CIIeKTpaJIbHBIN KJIACC — CBETUMOCTH"

3Be3abI TIIaBHOU
[IOCJIEI0OBATEILHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

125

126

127

128

129

130

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MTPEACTABICHUS O
MIPOUCXOXKICHUH U SBOJIOLIUU
CoJHma u 3BE31. DTallbl )KU3HU 3BE3]
Mineunsiii [1yTe — Hama ["aakTuka.

Tunel ranaktuk. Y€pHsle AbIpHI B
Alpax raJlaKTUK

Bcenennas. Paciunpenne BeeneHHom.

3akon Xa06ma. Teopus bombioro
B3phIBa. PenukToBOC M3NTyueHHE
MacmraGHas cTpykTypa Beenennoii.
MeraranakTuka

Hepeménnsie npodiieMbl
aCTPOHOMMUHU

DuU3NYECKU TPAKTUKYM 10 TEME
"HccenegoBaHue MarHUTHOTO TTOJIS
IIOCTOSIHHBIX MAarHUTOB" WiIH



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

"NccneqoBaHue CBOVICTB
dbeppomMaruHeTUKoB" UIU
"HccnenoBaHue geiiCcTBUS
MOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

DuU3NYECKU TPAKTUKYM 10 TEME

"N3mepenue cuipl AMiepa" wim

131 "N3y4ueHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuibl TOKa" WK
"OnpeeneHre MAarHUTHON UHAYKITUU

Ha OCHOBE M3MEpPEHUs CUIIbl AMriepa"

DuU3HUECKU MPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS

132 AJIEKTPOMArHUTHON MHIYKINU" WIIH
"OnpeneneHne HHIYKIIMU BUXPEBOTO
MarduTHOTO Mo

Du3NUECKU MPAKTUKYM I10 TEME
"HccnemoBanue SIBICHUS

133 camouHaykuu'" i "Coopka
MOJIEH 3JIEKTPOMArHUTHOTO
reseparopa"

Du3HUECKU IPAKTUKYM 110 TEME
134 "U3mepenune neproa cBOOOTHBIX
KOJICOAHUI HUTSHOTO U NMPYXUHHOTO

MasITHUKOB"
Du3HUECKU MPAKTUKYM I10 TEME

135 "IIpeoOpa3oBaHre YHEPTHH B
MPY>KUHHOM MasiTHUKeE"



136

137

138

139

140

141

DuU3NYECKU TPAKTUKYM 10 TEME
"HccnenoBaHue NEpeEMEHHOTO TOKa
qyepes MOCIeA0BaATEIbHO
COEIMHEHHBIE KOHAEHCATOD,
KaTyIIKY U pe3ucTop” win
"HUccnenoBanue padoThl HCTOUHUKOB
CBETa B LIENIH EPEMEHHOr0 TOKa"

DuU3HUECKU PAKTUKYM I10 TEME
"N3y4yeHne napaMmeTpoB 3ByKOBOU
BOJIHBI"

Du3HUECKU IPAKTUKYM 110 TEME
"N3mepenue nokazarens
MpeJIOMJIEHUS CTEKIIA" WIn
"TlonyuyeHnue n300paxeHus B CUCTEME
13 TUIOCKOTO 3€pKajia U JIUH3bI"

Du3HUECKU IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEILlECTBA
(Ha mpumepe KUAKUX JUH3)" WK
"N3mepenune pOKyCHOTO pacCTOSIHUS
paccenBaronMX JUH3"

Du3HUECKU IPAKTUKYM 110 TEME
"HaGmronenue qudpakuuu,
UHTEpPEPEHIIUN U NTOJIIPU3ALUN
cera"

Du3HUECKU MPAKTUKYM I10 TEME
"OnpeneneHue UMIyJIbca U SHEPTUU
PENATUBUCTCKUX YacTHUll (110
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144

dboTorpadusM TPEKOB 3apSIKEHHBIX
YaCTUI] B MArHUTHOM m0Jie)"

Pu3HYECKU NPAKTUKYM I10 TEME
"U3mepenne noctosinHou [limanka Ha
OCHOBe HccliieioBaHus Gpotordppexra"
nnu "UcciaenoBanue 3aBUCUMOCTU
CWJIBI TOKA YE€pPEe3 CBETOIUO OT
HanpspkeHus"

®u3HUECKU NPAKTUKYM I10 TEME
"UccnenoBanue criekTpa
pa3peKEeHHOr0 aTOMapHOT0 BOJOPOAA
U U3MEpeHne nocTosiHHol Punbepra”

DU3NYECKUN TPAKTUKYM 10 TEME
"HccnenoBanue paguoakTUBHOIO
¢doHa ¢ nucnoap30BaHKUEM J103UMeETpa”
i "M3ydenue nornomienus 6eTa-
JaCcTHIl aTIOMAHAEM"

145

Ou3nYeCcKuil MPaKTUKYM IO TEME
"Habmronenus 38€314H0r0 HeOa
HEBOOPYKEHHBIM IJIa30M C
MCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN AJI ONpeAeTICHUs
MIOJIOJKEHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro Mnoymapus u
spkue 38E31b1" win "HabnroneHus B
teneckon JIyHbl, MIaHer,
TYMaHHOCTEMN U 3BE3IHBIX
CKOILTEHH"
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147

148

149

150

O000111eHrEe U cCUCTEMAaTU3 AU
3HaHuil. Ponb GU3MKM 1 acTpOHOMUH
B HKOHOMHMYECKOH, TEXHOJIOTUYECKOH,
COLMAJILHOW M 3THYECKOH chepax
NeSITeTbHOCTH YeJI0BEKa

O00011eHrEe U CUCTEMATU3 AU
3HaHuil. Pone 1 MecTo Gpu3uku u
aCTPOHOMUHU B COBPEMEHHOM
Hay4YHOW KapTHUHE MHpa

O00011eHrEe U cCUCTEMAaTU3 AU
3HaHuil. Pone ¢pusnueckoit Teopun B
(bopMHpOBaHNY TIPEICTABICHUI O
¢du3nueckoil KapTHHE MHpa, MECTO
¢u3nyeckoil KapTUHBI MUpa B 0011IEM
pAy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUN O IPUPOJIE

O00011IeHNE U CUCTEMATHU3ALIS
3HaHui mo reme "Kunemaruka"

O00011eHNEe ¥ CHUCTEMAaTU3 AN
3HaHui mo treMe "Kunematuka"

151

O00011eHrEe U CHUCTEMATU3 AU
3HaHu# no teme "JluHamuka"

152

O06001IeHre U cHCTeMaTU3aIus
3HaHu# 1o Teme "CtaTtuka TBEPAOTO
Tena"

153

O000I11IeHNE U CUCTEMATHU3ALIUS
3HAHUH 110 TeMe "3aKOHEBI
COXpaHEHHUs B MEXaHHKe"
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157

158

159

160

161

162

O000111eHrEe U cCUCTEMAaTU3 AU
3HaHui 1Mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHYECKOM
teopun"

O000I11IeHNE U CUCTEMATHU3ALIUS
3HaHu no teme "TepmoanHamMuKa.
TemnoBble MaIIUHBL"

O00011eHNEe U CHUCTEMAaTU3ALIHS
3HAHUU 10 TeMe "ArperaTHbie
cocTosgHud BeuecTBa. Da3oBbIe
nepexozst”

O00011eHNEe U CUCTEMAaTU3 AN
3HaHUU MO0 TeMe "DIEKTPUUECKOe
roJie"

O00011eHNEe 1 CHUCTEMAaTU3AIIHS
3Hanuii mo reme "IlocTOSHHBIN
3NIEKTPUYECKUNA TOK"

O0001IeHNE U CHCTEMATH3aLIHS
3HaHUHU 110 TeMe "TOKHU B pa3InYHbIX
cpenax"

O0001IcHNE U CHCTEMATH3ALIHS
3HaHW# 1Mo TeMe "MaruuTtHoe mose"

PesepHbIii ypok. O60011eHHE 1
cUCTEMAaTH3allMs 3HAaHUH 10 TEME
"DneKkTpoMarHuTHas UHIYKIus"

Pesepubliil ypok. O60011eHIE 1
CUCTEMATH3AaIN 3HAHUN 110 TEME
"Mexannueckue Koneoanusa"
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PesepHbIii ypok. O6001ICHHE
cUcTeMaTH3alus 3HaHUH 10 TeMe
"eKTpOMarHuTHbIE KojebaHus"

PesepHbIii ypok. O6001IeHHE 1
cHCTeMaTH3alus 3HaHUH 110 TeEME
"MexaHH4eCcKHe U
3JIEKTPOMAarHUTHHIE BOIHBI"

PesepHbIii ypok. O6001IeHHE 1
CUCTEMAaTH3aIHs 3HAHHI 110 TeMe
"OnTuka"

Pesepublil ypok. O60011eHIE 1

CUCTEMATH3AaIN 3HAHUN 110 TEME
"OcnoBrsl CTO"

PesepBHeIil ypok. O600ICHHE 1
CUCTEMAaTH3aIHs 3HAHHUIA 110 TeMe
"KopmyckysipHO-BOJIHOBOM
Tyanusm"

PesepBHeIil ypok. O600IICHHE 1
CUCTEeMAaTH3alNsI 3HAHUI 110 TeMe
"®u3nka atoma"

PesepBHelit ypok. O6o01IeHNE 1
CUCTEeMAaTH3alMsI 3HAHUI 110 TeMe
"®u3nKa aTOMHOTO siApa U
3JIEMEHTapHBIX YacTHIl"

170

PesepHbIii ypok. O60011eHHE 1
cucTeMaTH3alys 3HaHUH [0 TemMe
"JnemMeHTs! acTpopu3uKu"



OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

» Gusuka. Mexanuka; yriryosnennoe o0yuenue 10 knace/ Msikumes .41,
CunsikoB A.3. OO0I111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY;
AximonepHoe obmiectBo «M3narensctBo «IIpocBemienue

®dusuka, 11 knacc 6a30BbIi U yrayOaeHHbIN Kypc 00yueHus / Msikumes 1751,
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- [IpumepHas mporpamma cperHero (IOJHOro) oomero 0opa3oBaHus Mo
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HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET
- http://www.metod-kopilka.ru Metoandeckast KOHIKa

- http://fcior.edu.ruhttp://eor.edu.ru deaepanbHbiii IEHTP HHOOPMAITUMOHHBIX



obpazoBarenbHBIX pecypcoB (OMC)

- http://pedsovet.su ITenarorudeckoe cooOIEeCTBO

- http://school-collection.edu.ru Enunas kostekius nudpoBbIx
00pa3oBaTeIbHBIX PECYPCOB.

- http://lwww.phys.spbu.ru/library Mup ¢busuku: neMoHcTpanun GU3HYSCKUX
9KCIEPUMEHTOB

- http://www. afportal.ru ITpoekt «Bcest dpuznkar

- http://www fizika.asvu.ru Pemrenus 3a1a4 u3 y4eOHHKOB 110 (PU3HKE

- http://metod-f.narod.ru CamotectupoBanue MKOJILHUKOB 7-11 KJ1accoB u
aOUTypHUEHTOB 10 (U3UKE

- http://barsic.spbu.ru/www/tests TepmoarHaMuka: 3IEKTPOHHBIN YICOHUK TI0
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- http://physics.nad.ru ®usuka B npe3eHTANIX

- http://gannalv.narod.ru/fiz ®u3uka Bokpyr Hac

- http://physics03.narod.ru ®usuka 1ist Becex: 3agaun 1Mo GU3MKe ¢
peLICHUSIMU

- http://lwww.vargin.mephi.ru ®usuka.py: CailT 115 ydarmuxcs u
npenojaaBatenaei GU3nKu

- http://nuclphys.sinp.msu.ru Oxumnuazae o Gpusuke Beepoccuiickas
OJIMMITHA/IA ITKOJBLHUKOB MO (pHU3HKE

- http://www.edu.yar.ru/russian/projects/predmets/physics Jlucranmnronnsie
IBPUCTHUYECKUE OJTMMITHAIBI IO (GU3UKE

- http://genphys.phys.msu.ru/ol OTKpbITEIe HHTEPHET-OIMMITHA I 10 PUNKE



