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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uMKe Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHUW W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOM o0Opa3oBarenbHON mporpammbl, npeacraBieHHbx B @I'OC COO, a
Takke ¢ yu€roM (enepaibHONM paboyeil mporpamMmbl BocnuTaHusi U Konuenuuu
npenofaBaHus yueOHoro mpeamera « Pu3nka» B 00pa30BaTEIbHBIX OPraHU3AIUIX
Poccuiickoit ~ ®enepanuu,  peaqu3ylOIIMX  OCHOBHbIE  00Opa30BaTElIbHbBIC
IPOrpaMMBI.

[Iporpamma no gu3suke onpenenseT 00s13aTeaIbHOE MPEAMETHOE COJIepKaHKE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3yUCHUS TEM U Pa3/eiioB
y4eOHOro mpeaMera ¢ Y4ETOM MEKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM Y4eOHOro IIpoliecca, BO3PACTHBIX OCOOEHHOCTEH  00yYaromuxcs.
[Iporpamma no ¢u3uke Aa€T NpeACcTaBIEHUE O LENIX, COJAEp)KaHUH, OOIIeH
CTparerud OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOYYalOIIUXCS CpEeACTBAMU
yueOHoro npeamera «Pu3nka» Ha yriyoJIEHHOM YPOBHE.

N3yuenne kypca (usuku yriyOJEHHOTO YpPOBHS TO3BOJISET pealn30BaTh
3a/1a4u MPOPECCUOHAIIBHON OpPUEHTAIIMH, HAIIPABJICHO HA CO3JaHUE YCIOBHM I
MPOSIBIICHUSI CBOMX HWHTEIUICKTyaJIbHBIX M TBOPYECKUX CIHOCOOHOCTEH KaXKIbIM
oOydJaronuMmcsi, KOTOpble HEOOXOAMMBI JUIsl MPOJOJDKEHUsT 00pa3oBaHUS B
opraHuzanusx mnpo(ecCHOHaTBLHOTO O00pa3oBaHUA 10 Pa3IMYHBIM  (PU3KKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBLHOCTSIM.

B mporpamme mo (Qusuke OmpenensioTCs IUIAHUPYEMBIE Pe3yNbTaThI
OCBOEHUS Kypca (PU3UKK Ha YpOBHE CpeAHEro o0Iero oopa3oBaHus: JUYHOCTHBIE,
METanpeIMeTHbIe, TMpeaMeTHble (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METOJ/IOJIOTUYECKON OCHOBOM Jisi pa3pabOTKuM TpeOOBaHWM K JIMYHOCTHBIM,
METANpeIMETHBIM M TPEAMETHBIM pPE3yJibTaTaM OOyJaroluuxcsi, OCBOMBIIUX
nmporpamMmy 1o (¢uU3MKE Ha YpPOBHE cpeaHero oOmero oOpa3oBaHMs Ha
yIIIyOJIEHHOM YPOBHE, SIBJISIETCSI CACTEMHO-JIEATEIIbHOCTHBIN MOIXO/I.

[Iporpamma mo ¢u3MKe BKIIOYALT:

IUTAaHUPYEMBIE Ppe3yJbTaThl OCBOCHUA Kypca (u3uku Ha yriayOiaEéHHOM
YpOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIbTATHI 10 Toj1aM 00yUeHUS;

coJiep>kaHue yueOHoro npeamera «@u3nka» no rogamM o0ydeHusl.

[Iporpamma 1o (Qu3MKE HWMEET NPUMEPHBINA XapakTep U MOXKET OBITh
MCTIONb30BaHa YUUTEIIMHU (DU3HUKH JIJIsI COCTABJICHUS CBOMX Pab0OvHX pOorpamm.

[TporpamMma o ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATUBY YUHUTENCH U
NPEIOCTaBIsET BO3MOXKHOCTH JJII peaju3allid  Pa3IUYHbIX METOTUYECKIX
MOJXO/J0B K TMpemnojaBaHuio (pu3uku Ha YriayOJIE€HHOM YpPOBHE MPH YCIOBUU
COXpaHEHHUs1 003aTeNbHOM YaCTH COAEepKaHUSI Kypca.



®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOIBI, BBICTYNAas B
KayecTBEe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY
3HaHUU 00 okpyskatomeM Mupe. 11IkonbHbIN Kype PpU3HKN — cucTeMO0Opa3yoLIuil
JUIS. €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI
JeXKaT B OCHOBE IMPOIECCOB U SIBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEMH,
¢usndeckoir reorpadueir um acTpoHommer. Vcmonp30BaHWE W AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHMM OMNPENEeNNIIO XapakTep M OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMUS
KOCMOCA, IOJIYYEHHUs] HOBBIX MAaTEpHUANIOB C 3aJaHHbIMH CBOMCTBaMHU. M3yueHue
(¢u3MKH BHOCHUT OCHOBHOM BKJaad B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOMU
KapTUHBI MUpa oOydaromierocs, B (opMupoBaHHE YMEHUN MPUMEHSATH HAyYHBIN
METO/] IO3HAHUS [IPH BBIITOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pu3uKH Ha YpOBHE CpEIHEr0 00IIero o0pa3oBaHus MOJIO0KEH
PAI UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK IPUHLHUIIBI €70 IOCTPOCHMUS.

Hoesa uenocmuocmu. B COOTBETCTBHM C HEM KypC SBIIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesoB (PU3UKH, BKIIOYAET KAK
BONPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea z2enepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (pU3MKH
o0ObeUHEH BOKPYr (QuU3MYECKHX Teopuid. Benymum B Kypce sBIsSIETCS
(opMupOBaHUE NPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BELIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peannsanus NpPeIIIoaracT HMCIOJb30BAHUE
I'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHHE CBS3M pPa3BUTHUSA
¢u3ukn ¢ pa3BuTMEM OOIIECTBA, a Takke C MHUPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMU U SKOJIOTMUECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpasnennocmu. Kypc pusuku yriryoi€HHOTO ypOBHS
MPEANOIAraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHYECKHUX
MPUJIOKEHUN H3YyYECHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMarpuBaroTCs Ha
YpOBHE OOHIMX MPEACTABICHUN W COBPEMEHHBIE TEXHUYECKHE YCTPOWMCTBA, U
TEXHOJIOTHH.

Hoea »skonocusauyuu peanusyeTcss NOCPEICTBOM BBEICHHS JJIEMEHTOB
colepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C PA3BUTHEM TEXHUKH W TEXHOJOTUH, a TakkKe OOCYXKIECHUS
po0JieM palMoOHAIBHOTO IPHUPOIOTIONB30BAHMS U SKOJIOTMUECKO 0€30MacHOCTH.

OcBoeHue cofiepkaHusi IporpamMmsbl 1o (U3HUKE JOIHKHO OBITh MOCTPOCHO Ha
MPUHIIMIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxoaa. s gpusuku peanuzanus 3TUX
OPUHIIMIIOB 0a3UpyeTCsl Ha UCIOIb30BAHUH CAMOCTOSITEIbBHOTO IKCIIEPUMEHTA Kak
MOCTOSTHHO JielcTByromero ¢akropa ydeOHoro mporecca. s yriyOia€HHOTO
YPOBHS — O3TO CHUCTEMA CAMOCTOSTEIBHOIO YYEHHYECKOIO HKCIIEPUMEHTA,



BKJIIOYAIOIIETO (PPOHTANBHBIE YYEHHUYECKHE OIBITHl MPU H3YYEHHH HOBOTO
MaTtepuaia, JjabopaTopHble paboThl U pabOThl MpakTukyma. [Ipyu 3ToM BO3MOXKHBI
IBa crocoba peanu3auuMd (GU3MYECKOro TMpakTUKyma. B mepBom ciydae
PaKTUKyM mpoBoAuTcs 160 B kKoHie 10 m 11 kimaccoB, b0 mocsie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 JTHX KiIaccoB. Bropoit cmoco6 — 3710
UHTErpanus padoT MpakTUKymMa B CHUCTEMY JabOpaTOpHBIX pabOT, KOTOpPHIE
IPOBOJSATCA B Mpolecce u3ydeHus: pasznena (temsl). [lpu stom mox paboramu
PaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEIOBAHUE, KOTOPOE MPOBOJIUTCA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIIaroBOM HHCTPYKIIUH.

B nporpamme mo (¢u3Mke cucTeMa YYEHHYECKOTO OSKCIEpUMEHTa,
1abopaTopHbIX paboOT M MpaKTUKyMa MpeAcTaBleHa €IMHBIM TepeuHeM. Brioop
TEMaTUKU ISl 3TUX BUJOB YYCHHUYECKHUX MPAKTHUECKUX PAaOOT OCYIIECTBISIETCS
y4acTHHUKaMHU 00pa30BaTEIbHOrO MpOIecca UCXOAsl U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAaHUPOBAaHUS W OCHaleHuss KabuHera Qusuku. [Ipm sTomM obecneuynBaercs
OBJIaJIcHHE OOYyYalOUIMMUCS YMEHUSMH TPOBOJUTH TPSIMbIE U KOCBEHHBIC
M3MEPEHUS], UCCIENOBAHUS 3aBUCUMOCTEH (PU3MUECKHX BEIMYWH M TOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonpioe BHUMaHUE YAENAETCS PEIICHUIO PACUETHBIX MU KAaYECTBEHHBIX
3amad. [Ipu >TOM Anst pacd€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 33Ja4H C SIBHO
3aIaHHOM U HESBHO 3aJIaHHOM (DU3NUYECKOU MOJIENbIO, TTO3BOJISIONINE MPUMEHSThH
U3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjelia Kypca, Tak U
UHTErpUpysl MPUMEHEHUE 3HAHUM U3 pa3HbIX pa3ienioB. J[s KauyeCTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCSL 3aJlaHUsl Ha OOBSICHEHUE/TIPpEACKa3aHUe MPOTEKAHUS
(u3NUecKUX SBJIECHUN U MPOLECCOB B OKpPYKAIOLIEH KU3HH, TpeOyrole BbIOOpa
duznIecKoil MOAETH AJIsl CUTYaIlMU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO x marepuaigbHO-
TEXHUYECKOMY OOECIIEUCHHUIO0 Y4eOHOTO Ipoliecca Kypc (GU3UKH YriayOJaE€HHOTrO
YPOBHSI HAa YPOBHE CPEIHEr0 OOLIEro 00pa30BaHUsl JOJKEH U3y4aTbCs B YCIOBUIX
npeAMeTHOro kabuHera. B kaOuHere (HU3MKM JOKHO OBITH HEOOXOIUMOE
nabopatopHoe O00OpyAOBaHUE JJi BBIMOJHEHHUS YKa3aHHBIX B IporpaMme II0
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX paboOT W paboT MpakTHKyma, a
TaKXKe IEMOHCTPALMOHHOE 000pyI0BaHHE.

JleMoHCTpanmoHHOE 00OpyaoBaHuE (opMUpYyeTCs B COOTBETCTBUHM C
NPUHIUAIIOM MHHUMAJIbHOW JOCTATOYHOCTH UM 00ECNeYMBAaeT IOCTAaHOBKY
MEPEUYNCIICHHBIX B TpOrpaMme M0 (PHU3UKE KIFOUEBBIX JEMOHCTPAIMA  JIs
WCCJICIOBAHMSI ~ M3yYaeMbIX  SBJICHMA W  TPOIECCOB, OMIMUPUUYECKUX M
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JIsi YYEHHUECKHUX TMPAKTUUYECKUX paboT
dopMupyeTcsi B BUIE TEMATUYECKUX KOMILJIEKTOB M 00ECIeYMBAETCS B pacyére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
71a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITH TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(DPOBBIX JabopaTopuil.

OCHOBHBIMU IIEJIIMUA W3Y4YeHHs] (PU3UKHU B 00IIEM O0Opa30BaHUU SBISIOTCS:

dbopMupoBaHHEe HHTEpeca M CTPEMJICHHS OOYYaloIIUXCS K HAyYHOMY
WU3YYEHUIO TOPHUPOABI, Ppa3BUTUE HX HMHTEIUIEKTyalbHBIX W  TBOPYECKHX
CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCIIENOBATEIBCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;

(dopMupOBaHrHE Hay4HOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3yueHHUs OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

(opMupoBaHrEe YMEHUI OOBSICHATH SIBJICHUS C UCIOJIb30BAHUEM (PU3MUECKHUX
3HAHUU U HAYYHBIX JJOKA3aTEIbCTB;

(opMHpOBaHUE NPEACTABICHUA O pONH (PU3MKH JJI1 Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHHA O BO3MOXHBIX  cepax  Oyayuiei
npo(eCCUOHATIBHOW  JEATENIbHOCTH, CBSI3aHHBIX C (U3UKOM, MOATOTOBKA K
JaybHeNeMy 0Oy4€HHUIO B 3TOM HaIlpaBJICHUU.

JlocTikeHre 3TuX Ielield 00ecrieunBaeTCsl PEelIeHUEM CIEAYIOINX 3a/1ad B
npolIiecce n3ydeHus Kypca (U3MKU Ha YPOBHE CPEAHETO 00111er0o 00pa3oBaHuUs:

npuoOpeTeHNe CUCTEMBbI 3HAHUM 00 00IUX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHWKY,  MOJEKYJSIpHYIO  (u3uKy,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(opMHpOBaHKE YMEHUI TPUMEHSATh TEOPETUUECKUE 3HAHUA I O0OBICHEHHUS
(¢u3NUecKuX SIBJICHUN B MPUPOJAE W JUIsl NPUHIATHS NPAKTUYECKUX DPEIICHUN B
MOBCEHEBHOM JKH3HM;

OCBOEHHE CIIOCOOOB pEIICHHs PA3NIWYHBIX 3a7ady C SBHO 3a/laHHOM
(¢usznyeckol MoneNblo, 3a4ay, MOAPA3yMEBAIOUIMX CAMOCTOSTEIBHOE CO3JaHHE
(¢u3nuecko MOJENH, aJeKBAaTHOM YCIOBUSAM 3aJadyd, B TOM 4YHCIE 3a7ad
MHXEHEPHOIr'0 XapaKTepa;

NOHUMaHue (U3NYECKUX OCHOB U TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKUX IPOLECCOB, UX BIMSIHHS HA OKPY>KAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CAMOCTOSITEILHOTO IUTAHUPOBAHUS M TPOBEACHUS
(¢u3MYeCKUX OKCIEPUMEHTOB, aHaidu3a M HMHTEpOpeTauuud UHPOopMaIuH,
ONpEeNEIeHHS JOCTOBEPHOCTH MOIYYEHHOTO PE3YyJIbTaTa;

CO3/IaHUE YCJIOBHM JUISI PA3BUTHS YMEHUW MNPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE MHTEpeca K chepam nmpodecCUOHATHHOU ACSITEIIBHOCTH, CBSI3aHHON
¢ (hU3UKOI.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOné€HHBIM ypOBEHb
n3ydeHuss ydeOHoro mpenvera «Ddu3uka» HA YpPOBHE CpEaHEro O0OIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIUMUCS, TUIAHUPYIOIIMMHU IPOJIOJKEHUE
o0pa3oBaHus MO CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

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

[Ipemnaraempiii B mporpamMme 1o ¢uU3MKE TMEpedyeHb Ja0OpaTOPHBIX U
NPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MPOBEACHHUS J1abOpaTOPHBIX pPabOT H OMBITOB C YYETOM HMHIAWBHIYaTbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. HayuHnblii MeTO/1 NO3HAHUSI IPUPO/IbI.

®duzuka — pyHIaMeHTallbHAs Hayka o mpupoje. HayuHsblil MeTo/1 MO3HaHUS U
METO/Ibl MCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

DKCIEepUMEHT U Teopus B IMpoliecce Mo3HaHus npupojsl. HabmrogeHue u
AKCIIEPUMEHT B (PU3UKE.

Cnoco0Obl u3MepeHusi (U3MYECKUX BEJIMYMH (QHAJIOTOBbIE U U(pPOBHIE
U3MEpUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHuit  Qu3Myeckux  BeaWMYUH  (aOCONOTHAs U
OTHOCHUTE/IbHAs).

MopenupoBanue (pU3NMUYECKUX SIBJICHUN M MPOIECCOB (MaTepHalibHasi TOUKa,
aOCONIOTHO TBEPJOE TENO, HUACANbHAs KUAKOCTh, HWIACAIBbHBIA Ta3, TOYCUHBIN
3apsan). ['unoreza. @u3nyeckuil 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTU. Du3ndeckas
TEOPHs.

Pons u Mecto ¢u3uku B (HOpMHPOBAHWU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpA, B MPAKTUYECKON JIEATEIIBHOCTH JIFOCH.

Yuenuueckuii 3xcnepumenm, nadopamopnuvie padbomaot, RPAKMUKYM.

N3MmepeHue cuibl TOKa W HANPSOKEHUST B IEMU MOCTOSHHOTO TOKa TMpPH
MTOMOIIY aHAJIOTOBBIX U ITU(DPOBBIX U3MEPUTEIIHLHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(poBoH naboparopueil no ¢usuke. [Ipumepsl u3mMepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JBHKeHUE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBHIKCHHSI.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BexkTop MarepuanbHOW TOYKH, €r0 MPOEKIMU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropusl.

[lepemenienue, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMM Ha OCU CHCTEMBI KOOpIWHAT.
CrnoxeHue nepeMenieHuil u CJI0KeHUE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MIPSMOJIMHEHHOE JIBI)KEHHE. 3aBUCUMOCTh
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEpUATbLHON TOUKH OT BPEMEHU U MX
rpaduku.

CBobOoHOe majaeHue. YCKOpeHue CcBOOOIHOTrO majeHusd. J[BuxkeHue Tena,
OpOIIEHHOTO TMOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEPHAILHON TOYKH OT BPEMEHU U UX TpaUKH.



KpuBonunennoe  nBuxeHue. JIBWKEHHME  MaTEpUAIbHOM  TOYKH IO
OKPYXXHOCTH. YTJOBas M JIMHEWHas ckopocTh. Ilepuoa u yactota oOpalleHus.
LlenTpocTpeMurensHoe (HOpMaNbHOE), KacaTedbHOE (TaHT€HIIMATIBHOE) U TOJHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIHIOMETP,
IBKEHUE CHApsOB, LEMHbIE, IIeCTepEHYAaTble W PEMEHHBIE Iepeaayd,
CKOPOCTHBIE JIUPTHI.

Hemoncmpayuu.

Mopenb cUCTEMBI OTCYETA, WILTIOCTPALUS KHHEMATUYECKUX XapaKTEPUCTHK
JBUKCHUS.

CrniocoObl HccneoOBaHusl IBHKEHUH.

WmrocTpanust npeAesbHOro Nepexoaa U U3MEpEHUE MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OPOIIEHHOIO IOJ YIiOM K TOPU3OHTY M
TOPU30HTAIIBHO.

HamnpaBnenue ckopoCTH MpH IBHKEHUH TTO OKPY’KHOCTH.

[IpeobpazoBaHue YIIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITIyTEH, TPACKTOPHM, CKOPOCTEH ABMKEHHUS OJHOTO M TOTO K€
Tela B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit 3xcnepumenm, nadopamopnuoie pabomaol, RPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJBIO ONPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

N3mepenne yCKOpeHHs MpU NPSIMOJUHEHHOM PAaBHOYCKOPEHHOM JIBUKEHUHU
10 HAKJIOHHOM IOCKOCTH.

HccnenoBanue 3aBUCUMOCTH NYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBUKECHUH.

N3mepenne  yckopeHuss ~ CBOOOJHOTO  mafeHuss  (PEKOMEHIIOBaHO
UCIIOJIb30BaHue 1M (PPOBOI TabopaTopun).

N3yuenne paBWKEeHHS Tena, OpOIIEHHOTO Topu3oHTaidbHO. IIpoBepka
TUIOTE3bl O TPSMOM MPOMOPIMOHATIBHON 3aBUCUMOCTH MEXIY JalbHOCTHIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3yueHue IBHKEHUSA Tella MO OKPYXHOCTH C MOCTOSIHHOW IO MOIYJIO
CKOPOCTBIO.

HccnenoBanne 3aBUCHUMOCTH TEpHUOAa OOpalleHUs] KOHUYECKOro MasTHUKa
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3akoH Hprotona. MuepuumaneHble cucremsl orcuéra. [IpuHimn
otHocuTenbHOCTH ["anmunes. HenHepuuanbHble cucTeMbl OTCYETa (ompeesieHue,
IpUMEPBHI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cul.

Bropoi 3akoH HproTOHa 111 MatepruanbHON TOYKH.

Tpernii 3ak0H HprO0TOHA 17151 MaTepHUaIbHbBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUS. OKBUBAJICHTHOCTh TPAaBUTALIMOHHOW U
WHEPTHON MaccCBhl.

Cuna TspKecTH. 3aBUCUMOCTHh YCKOPEHHS CBOOOJHOTO TAJCHUS OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI M OT reorpaduueckord IMMpOTH. JIBIKeHHE
HEOECHBIX Tell U UX CIMyTHUKOB. 3akoHbl Keriepa. [lepBas kocmuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tema, nBmXKymerocs c
YCKOPEHUEM.

Cuna tpenms. Cyxoe tpenue. CHila TpEHUS CKOJBXKEHUA M CUJIA TPEHUSA
nokos. Koaddumuent tpenus. Cuiia CONPOTUBICHUS TPU ABWKCHUM Tejla B
KUJKOCTH WJIH Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHTENBHOTO JBUKECHHUS.

Hasnenune. ['mapocrarnueckoe napnenue. Cuna Apxumena.

TexHHYeCcKre YCTPOWCTBA M TEXHOJOTHMYECKHE MPOILECCH: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaOnronenue ABMKEHUS TNl B HHEPIUATBHBIX U HEMHEPIIUATbHBIX CUCTEMAaX
OTCYETA.

[IpyHIMT OTHOCHTEIBEHOCTH.

Kayenne nByX LWIMHIAPOB WIM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMATIBHON CUCTEMBI OTCYETA.

CpaBHEHME  PaBHOACWUCTBYIOIIEH  MOPWIOKEHHBIX K TEIy CHI  C
ITPOU3BEAECHUEM MACCHI TEJIA HA €70 YCKOPEHUE B NHEPLUHUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOZHUKAIOIMIMX B PE3YJIbTATE B3AUMOACHCTBHS TEIL.

N3mepenune macc mo B3auMOCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U TAJICHHH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHHS IOKOSI, KAUYEHUS U CKOJIbKEHUSL.

Yuenuueckuit sxkcnepumenm, nadopamopnuie pabomoi, RPAKMUKYM.

N3mepennie paBHOACHCTBYIOIIEH CHIT ITPU ABUKEHUHN OpyCKa 10 HAKIIOHHOMN
IJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCHUMOCTH BPEMEHHU JIBIDKCHHUS Opycka o
HAKJIOHHOW IJTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanne 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HHUKAIONIUX B TIPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMaruu.

N3yuenne ABUKEHUSI CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
NErKuii OJIOK.

N3mepenre KodpQHIIMCHTA TPEHHS 110 BEJIWYMHE YIIIOBOro Koddduimenta
3aBucuMocTd Fop(N).

WccnenoBanue nprxkeHus Opycka Mo HAKJIOHHOM TUNIOCKOCTH € IEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHUS.

N3yueHue NBMKEHUS Tpy3a Ha BaTy C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHo TBEpHoe Teno. IlocTymarenbHoe W BpallaTeIbHOE IBUKEHUE
TBEpAOro Tena. MOMEHT CWJIbI OTHOCUTENIBHO OCH BpaileHus. [lmedo cuibl.
CrnoxeHue cull, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

VY cnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HEyCTOMUNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHYECKUE TMPOLECCHl: KPOHILITEWH,
CTPOUTENBHBIN KpaH, peléTyaTbie KOHCTPYKITUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Buibl paBHOBECHS.

Yuenuueckuit 3xcnepumenm, nadopamopnuoie padbomaol, nPAKMUKyM.

HccenenoBanue yciioBUM paBHOBECUS TBEPAOIO Tela, MMEIOLIErO OCh
BpalICHUSI.

KoHCcTpynpoBaHue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3ydeHne yCcTOMYMBOCTH TBEPIAOTO TENA, UMEIOLIETO IIJIOMIAIb OTIOPHI.

Tema 4. 3axkonwl coxpanenus ¢ mexanuxe.

NmMnynbec MaTepuanbHON TOUKH, CUCTEMBI MaTEpUANIBHBIX TOUEK. LleHTp Mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBHM)KEHUU LIEHTPa Macc.

HMMiysibe Cuibl 1 UI3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBMKEHHE.

MoMeHT nMIyJbca MaTepualibHOW TOUkH. lIpencraBnenune o coxpaHeHun
MOMEHTA UMITYJIbCA B HEHTPAIBHBIX MOJIAX.

PabGoTta cunbl Ha ManoM M Ha KOHEYHOM mepemelneHuu. ['paduueckoe
npeAcTaBieHue padOThl CUIIBI.

MoOITHOCTD CUJIBI.

Kunernueckass sHeprust matepuanbHOl TOYKM. Teopema 00 M3MEHEHHH
KUHETUYECKOU IHEPTUU MATEPUAIIBHON TOUKHU.



[loreHnManbHBlE W HENOTEHUMANBHbIE CWIBL. lloTeHIManbHass »HEprus.
[loTeHunanbHas dHeprus ynpyro AepopMUpOBaHHOW NpyxkuHbl. [loTeHIManbHAs
DHEPrUs Tela B OAHOPOJHOM TI'PAaBUTALIMOHHOM mnoJje. IloreHumaneHas >HEprus
TEJla B IPaBUTALlMOHHOM I10JI€ OJJHOPOJHOTO 1Iapa (BHYTpU U BHE mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsE CKOPOCTb.

CBsi3p pabOTBl HEMOTEHUMAIBHBIX CHJI C HM3MEHEHHEM MEXaHUYEeCKON
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPTHH.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHynmu s MACATBHOM JKUAKOCTH KAk CIEACTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU SHEPIUH.

TexHu4yeckre yCcTpOoWCTBA U TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOI, (PUTrypHOE KaTaHWE Ha
KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

M3mepeHne MOITHOCTH CHJIBI.

M3MeHeHune 3Hepruu Teja Mpyu COBEPLICHUH PadOThI.

B3anmHbIie npeBpalieHus] KWHETUYECKON W MOTEHIHAIBHOW SHEPrU NpH
JNEWCTBUU Ha TEJIO CUIIBI TSHYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue PHEprUH IpU CBOOOTHOM MaJCHUN.

Yuenuueckuit 3xcnepumenm, nadopamopnuoie pabomaol, nPAKMUKyM.

N3mepeHne uMitybca Tena o TOpMO3HOMY ITyTH.

W3mepenue cuiibl TSTM, CKOPOCTH MOJENN 3JIEKTPOMOOWIISI U MOIIHOCTH
CHJIBI TSTH.

CpaBHEHHE U3MEHEHMS HMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccenenoBanne cCOXpaHEHU UMITYJIbCA IPU YIIPYTOM B3aUMOJIECHCTBUU.

N3mMepeHne KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUsI TOTEHIMATIBHON SHEPTUU NPYKUHBI ¢ PabOTOM CHUJIBI
TPEHUSL.

Omnpenenenue padbOThl CHJIBI TPEHUS MPHU JABWXKEHUM Tella MO HAKJIOHHOM
IJIOCKOCTH.

Pa3nen 3. MogekyJisipHasi pU3MKa U TEPMOIUHAMHKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU MEOPUl.

OcCHOBHBIE TOJOXEHUS MOJEKYyJIsspHO-KuHeTnueckon teopun (MKT), wux
ombITHOe oOocHoBaHue. [uddysus. bpoyHOBCkoe JBIKEHHE. XapakTep
JNBWKECHUS M B3aMMOJCHCTBUS YACTUL BemlecTtBa. Monenn CTpoeHUs Tras3os,
KHUJIKOCTEH U TBEPABIX TEN M OOBSCHEHHE CBOICTB BELIECTBA HAa OCHOBE 3THUX



Mozened. Macca u pa3Mepel MoJekyn (aromoB). KosmuecTBo BemiecTsa.
[TocrosiHHas ABoraapo.

TeroBoe paBHOBecuwe. TemrepaTypa u crmocoObl €€ m3mepenwus. [llkama
temneparyp Llenbcus.

Mogenps uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHULIbI
rasa JIBUKYTCSI XaOTHYECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHBl. YpaBHeHue MeHaeneeBa—Knamnelpona. AOcomtoTHAs
temneparypa (mkana temnepatyp KenbBuna). 3akon [lanbroHa. M3omporiecch B
UJeaNbHOM Ta3e C IIOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ 'paduueckoe
Ipe/ICTaBIIEHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYMATEIBbHOTO TEIUIOBOTO JBH)KEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0CONIOTHOM TeMIEpaTypbl TEPMOJAMHAMUYECKON CUCTEMBI CO CPEIHEN
KHMHETHYECKOW SHEPTUEN MOCTYIAaTEIbHOTO TEIUIOBOIO JBUKEHUS €€ YaCTHII.

TexHHuecKrue yCTpPOMCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: TEPMOMETD,
OapoMeTp, MoTyYeHuEe HaHOMAaTEPUAJIOB.

Jemoncmpayuu.

Mopnenu 1BHKEHHS YaCTUL] BEILIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUS.

Buneopoinuk ¢ 3anuchio peaibHOro OpOyHOBCKOIO ABMXKEHUS.

Juddy3us :xuaKocTen.

Mogens onbita [lITepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopnenu KpucTauIM4eCKUX PEMIETOK.

HabGnroaenue u vicciiefoBaHUE U30MPOLIECCOB.

Yuenuueckuit 3xcnepumenm, nadopamopnusie padbomaol, RPAKMUKYM.

HccnenoBanue mpouecca yCTaHOBJIEHUS TEIUIOBOIO PAaBHOBECUS IIpU
TEMI000MEHE MEXKIY TOPSUYEl U XOJIOAHOU BOJOM.

W3yuenue H30TEPMUYECKOTrO Ipouecca (PEeKOMEHJ0BAaHO HCIOJIb30BaHUE
uudpoBoii 1adbopaTopun).

N3yyenune n30X0pHOro npoiecca.

N3yuyenue nzobapHOro mporecca.

[IpoBepka ypaBHEHUSI COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

Tepmonnnamuueckass (T[]) cucrema. 3agaHue BHENIHUX YCIOBUW JJIA
TEPMOJIMHAMHUYECKONU CHUCTEMBbI. BHEelIHNe U BHyTpeHHUE napamerpsl. [lapameTpsl
TEPMOJIMHAMUYECKOW CHUCTEMBbI KaK CPEJHUE 3HAYEHHUS BEJIIMYUH, OMHUCHIBAIOIINX
€€ COCTOSIHHE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamMuku. (CaMONpOW3BOJIBHAS — pelaKcalus
TEPMOJINHAMHYECKON CUCTEMBI K TEIIIOBOMY PaBHOBECHIO.

Mopenp HI€anpHOTO ra3a B TEPMOJMHAMHUKE — CHCTEMA YPaBHEHHM:
ypaBHeHue MenneneeBa—Knaneipona u BbIpaXE€HHE [JI1 BHYTPEHHEHW JHEPIUHU.
VY¢a0BUS IPUMEHUMOCTH 3TOM MOJEIN: HU3Kas KOHLEHTpAalUs YacTHULl, BBICOKHE
TeMIlepaTypbl. BelpaxkeHue Ui BHyTPEHHEH SHEPIUHA OAHOATOMHOIO HACAIBHOIO
rasa.

KBazucrarnyeckne U HeCTaTUYECKHE MPOLIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKe. Berunciaenne paboTsl 1o rpaduky
npouecca Ha pV-auarpamme.

Teruonepenaua  kak  cnoco0  W3MEHEHUsT  BHYTPEHHEH  SHEPIUH
TEPMOJUHAMHYECKOH  cucTeMbl 0e3  coBepuieHus pabotel.  KouBekmws,
TEIIONPOBOHOCTD, U3IyYEHHUE.

KomundectBo Temnorsl. Temno€MKOCTh Tena. YAelbHAas W MOJSpHas
TEIUIOEMKOCTH BEHIECTBA. YpaBHeHHMe Maliepa. YaenbHas TEIUIOTa CrOpaHus
ToruiiBa. Pacuér komMuecTBa TEIIOTHI mpu Temionepenaye. I[lonarue o0
aauabaTHOM ITpoIiecce.

IlepBblii 3aKOH TepMOAWMHAMHUKHA. BHyTpeHHsAs odHeprusa. KomnuuecTtso
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  SHEpruu
TEPMOIMHAMHYECKOU CHCTEMBI.

Bropoil 3ak0H TEpMOAMHAMMKH JUII PAaBHOBECHBIX IIPOLIECCOB: 4Yepes3
3aIaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOM CHCTEMBI MPOXOJUT
eMHCTBEHHAas aaradara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akoH TEpMOAMHAMUKH JUII  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOKHO TepeJiaTh TEIUIOTY OT 00jiee XOJIOAHOTO Tena K 0ojiee HarpeToMmy 0e3
komriencanuu (Knaysuyc). HeoGpaTumMocTh NpUPOIHBIX MTPOIIECCOB.

[TpuHumer nevctBus TeruioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII. [ukin Kapno.

DKOJIOTUYECKHUE ACTIEKTHI MCIOJIB30BAHUS TEIUIOBBIX ABUrartenei. TemnoBoe
3arpsA3HEHHUE OKPYXKAIOIIEH CPEbI.

TexHuueckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIMOHEDP, AU3EIbHBIM W KapOIOpaTOpHBIM JBUTaTENM, HapoBas TypOHHA,
NOJIyYEHUE CBEPXHU3KUX TEMIEPATYP, YTWIM3ALUA «TEIUIOBBIX» OTXOAOB C
MCIIOJIb30BaHUEM TEIUIOBOTO HAcOCa, YTUIM3aIUs OMOOPraHMYeCKOro TOIIMBA JIs
BBIPAOOTKHU «TETUIOBON» U 3JIEKTPOIHEPIHUH.

Hemoncmpayuu.

W3MmeHeHune TeMiiepaTypsl pH aauadaTH4ecKoM pacuIupeHuH.

Bo3nymHoe orauso.

CpaBHEHHE yIENbHBIX TEIUIOEMKOCTEN BEIIECTB.



Crioco0Obl U3MEHEHHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanue aquabaTHOro mpolecca.

KommnbroTepHbie MOAEIH TETUIOBBIX JIBUTATENICH.

Yuenuueckuit 3xcnepumenm, nadopamopnusie padbomaol, nPAKMUKYM.

N3mepeHne ynenbHOU TEIIOEMKOCTH.

HccnenoBanre mporecca OCTBIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydenne B3aMMOCBSA3M HSHEPIUM MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUTIEHUS dKUJTKOCTEH.

Tema 3. Azpecammnvie cocmosanus eeuiecmea. Dazosvie nepexoowl.

[TapooOpazoBanue u KoujeHcanus. lMcnapenwe u kumneHue. Y enbHas
TEIJIOTa MapooOpa3oBaHUs.

HacelllieHHBIE W HEHACBHINIEHHbIE mnapbl. KauecTBEHHas 3aBHUCHMOCTh
MJIOTHOCTH U JABJICHUSI HACBIIICHHOTO Tapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
OT 00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIIEpaTypbl KUTICHUS OT JaBJICHUS
B KUJIKOCTH.

BnaxxnocTh Bo3myxa. AGCOJIIOTHAS U OTHOCUTEIbHAS BIaYKHOCTb.

Teépnoe Teno. Kpucramnmuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KkpuctauioB. [lnmaBneHue w Kpuctamiuszanus. YAejbHas TEIJIOoTa IUIABJICHUS.
Cyb6mumarusi.

Hedopmanuu tBEpaOTO Tena. Pactsokenue u cxxarue. Capur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruid.

TeroBoe pacuupeHue KUAKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacupenne. AHTapMOHHM3M TEIJIOBBIX KOJI€OaHM YaCTHUI BEIIECTBA KaK MPUINHA
TEIJIOBOTO paclIvpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEpPrUM B (pa30BbIX NMEPEX0OIAX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTtHOe HaTspKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanmmuiapasie sBinenus. J[aBneHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCTpPOMCTBA U TEXHOJIOTMYECKHE IIPOILIECCHI:  KHUIKHE
KpUCTAILJIbI, COBPEMEHHBIE MaTEpUAIIbI.

Hemoncmpayuu.

TerioBoe pacupeHue.

CBoiiCcTBa HACHIIIIEHHBIX MTAPOB.

Kunenune. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMHU TJIEHKAMM.

CmauuBaHme.



Kanumisipabie siBneHusl.

Mopaean HEHBIOTOHOBCKOM KUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HAarpeBaHus U IJIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

HaoGmronenue manbix qedopmarui.

Yuenuueckuit sxcnepumenm, nadopamopnusie padbomaolt, nPAKMUKYM.

N3ydeHne 3akOHOMEPHOCTEN UCTIAPEHUS JKUAKOCTEN.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

M3ydeHne CBOMCTB HACBHIIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIAXXHOCTUM BO3[yXa M OIIEHKA MacChl MapoB B
MIOMEILICHUH.

N3mepenne kordduiireHTa HOBEpXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnegoBanue 3aBUCMMOCTM  JeopMalud  pe3MHOBOro oOpasma  oT
MPUJIOKEHHOW K HEMY CHJIBI.

Paznea 4. JiekTpoauHamMuka.

Tema 1. dnexmpuueckoe noJe.

OneKkTpu3aums Ten U €€ MPOSBICHHS. JJNEKTpUYeCKuU 3apsna. [[Ba Bupa
ANEKTpUYECKUX 3apsAnoB. [IpOBOOHWKM, MAUANEKTPUKH U  MOJIYINPOBOIHUKH.
DJIeMEHTapHbIM 3JIEKTPUYECKUNA 3apsil. 3aKOH COXPAHEHHUS SIEKTPUYECKOTO
3apsna.

B3aumoneiictBue 3apsanoB. Todeunsie 3apsabl. 3akoH Kynona.

DnekTpudeckoe noJie. Ero neiicTBre Ha 3IEKTPUUYECKHE 3apsiibl.

Hampsoxk€anocts  anextpudeckoro  moss.  [IpoOubrit  3apsn.  Jlunuwm
HaIPsHKEHHOCTH JIEKTPUUECKOTO Mojsl. OHOPOIHOE NEKTPUUECKOE MOJIE.

[ToTeHUUATBHOCTD 3JEKTPOCTATUYECKOI0 MOJIsI. Pa3HOCTh MOTEHUMAIOB U
HarnpspbkeHne. [loTeHimanbHas sSHeprus 3apsiga B AJIEKTPOCTATUYECKOM MOJIE.
[ToreHuman snexkTpocTaTuyeckoro noiis. CBsi3b HANPSHKEHHOCTH MOJIS U Pa3HOCTH
MOTEHIMAJIOB I DJIGKTPOCTATUYECKOro ToJisi (Kak OJHOPOAHOTO, TaK H
HEOJHOPOJHOTO).

[IpuHIMII CynIEpIIO3ULIUN FJIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsia. Ilome paBHOMepHO 3apspkeHHO# cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1o 00béMy mmapa. [losme paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOW TUTOCKOCTU. KapTuHbl JMHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEH.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM I10JIE. Y CJIOBHE PABHOBECHS 3aPAJIOB.

JM3IIeKTprKu B DJIEKTPOCTATUYECKOM ToJIE. Jwusnexrpruueckas
MIPOHUILIAEMOCTh BEIIECTBA.



KoHaeHcaTop. DIeKTpOEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCThH IIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coennHeHnE KOHIeHCaTOpoB. [locmenoBarenbHOe COEqMHEHNE
KOHJICHCAaTOPOB.

OHeprus 3apsyKEHHOT0 KOHJIEHCATOopa.

JIBrmxkeHHE 3apsyKEHHOM YaCTHULIBI B OHOPOIHOM 3JIEKTPUYECKOM IIOJIE.

TexHuyeckne yCTpOHCTBA M TEXHOJIOTMUYECKHUE IPOLECCHI: 3JIEKTPOCKOI,
AIIEKTPOMETpP, DOJEKTPOCTAaTHUECKas 3allluTa, 3a3€MJICHHE DSIEKTPONPHOOpPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Hemoncmpayuu.

Y CTpONCTBO ¥ IPUHIUII JIEUCTBUS DIIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX IJTACTHH.

Mopnensb anektpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJICHCATOPA MOCTOSTHHOW 1 TIEPEMEHHONU EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcATopa OT IUIOLIAIu
MIJIACTUH, PACCTOSIHUS MEXIY HUMU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3NeKTPUYECKOT0 MO 3apSKEHHOT0 KOHJIEHCATOPA.

3apsaKa U pa3psKa KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit 3xcnepumenm, nadopamopnuoie padbomaot, RPAKMUKYM.

OueHka cui B3aMMOAEHCTBUS 3aPSKEHHBIX TET.

HabGnronenue npeBpaiiieHrs SHEPTUN 3apsXKEHHOTO KOHJIEHCATOPa B YHEPTHUIO
W3JIyYEHHUS CBETOANOA.

N3ydenune npoTekanus TOKA B LIENHU, COAEPKAIIECH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIIMAJIOB (HampsKEHMST) pu
MIOCJIEIOBATEILHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. [locmosanHbLIL INEKMPUYECKUTL MOK.

Cuna toka. [1ocTOSHHBIN TOK.

VYcnoBus CyniecTBOBaHUSI TOCTOSIHHOTO 3JIEKTPUYECKOr0 TOKAa. MCTOYHUKHN
toka. Hanpsikenue U u D1C £.

3akon OMa Jy1s yyacTka 1enu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJIHOPOJHOTO TMPOBOJHMKA OT €ro JWHBl M IUIOMIAJAN MONEPEYHOTO CEUYCHUSI.
Y nenpHOE COMPOTUBIICHUE BEIIECTBRA.

[TocnenoBaTenbHOE, NApAIENBHOE, CMEIIAHHOE COCIMHEHNUE MMPOBOIHUKOB.
Pacuér pazBeTBn€HHBIX AekTpuueckux nemne. [Ipasmia Kupxroda.



PaGoTa sanexTpudeckoro Toka. 3akon Jlxoyns—JIenna.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BbIIEIseMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTUBJICHHWE HUCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOW (3aMKHYTOM) AJIEKTPUYECKOW Iienu. MOIIHOCTh HMCTOYHMKA TOKA.
KopoTtkoe 3aMbikanue.

KoHaeHcaTop B Lienu MOCTOSIHHOTO TOKa.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHYECKHE MIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUHK IJIEKTPUUECKON IHEPTUU.

Hemoncmpayuu.

W3mepeHne CUilbl TOKa U HATIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIpPSHKEHUS I PE3UCTOPA,
JaMITbl HAKaJIMBAaHUA U CBETOAMO/IA.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IUTOLIAM MTONIEPEYHOr0 CEUEHUS U MaTepHaIa.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COITPOTHUBIICHHUS IIPY TOCTOSTHHOM
HaIpsHKEHUU.

[Ipsamoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TAIIBBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

CniocoObl coeTuHEeHns1 ICTOYHUKOB Toka, D/[C bGatapei.

HccnegoBanue pa3HOCTH MOTEHUMAJIOB MEXKIY MOJIOCAMU MCTOYHUKA TOKA
OT CHJIbI TOKA B LIECTIH.

Yuenuueckuit 3xcnepumenm, nadopamopnuie pabomaol, RPAKMUKYM.

HccnenoBanre CMEIIAHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepeHne y1eabHOro CONPOTUBRIIEHNS IPOBOIHUKOB.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANpsSOKEHUS JUIA  JIaMIIbI
HaKaJMBaHUSI.

VYBenuueHue npezena u3MepeHus amnepMeTpa (BoJbTMETPa).

N3mepenune D/1C v BHYTPEHHETO COMPOTUBIICHUSI ICTOYHHUKA TOKA.

Nccnenoanue 3aBucuMoctd DJIC rajibBaHUYECKOTO 3JEMEHTAa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUU.

HccnegoBanue pa3HOCTH MOTEHUIMAJIOB MEXIY MOJIOCAMU MCTOYHUKA TOKA
OT CHJIbI TOKA B LIETIH.

HccnenoBanre 3aBUCMMOCTH TIOJIE3HOW MOITHOCTH MCTOYHUKA TOKA OT CHJIbI
TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DneKTpuueckass MPOBOJAMMOCTh  PA3NIUYHBIX  BEHIECTB.  DJEKTPOHHAs
IIPOBOJIMMOCTB TBEPIBIX METAUIOB. 3aBUCUMOCTb CONPOTUBIIEHUS METAIOB OT
TemriepaTypbl. CBEpXIPOBOAUMOCTb.



OnexTpudecKkuid TOK B BakyyMe. CBOKCTBA 3J1E€KTPOHHBIX ITyYKOB.

[TomynpOBOIHUKH. CobcTBeHHas U OpUMecHass  MPOBOAUMOCTD
MOJIyITpOBOJHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBoTHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B JJIEKTPOJIUTAX. INEKTPOIUTHYECKAS JUCCOLMALMS.
OnekTponus. 3akoHbl Dapajes AJisd AICKTPOIIU3a.

DneKTpudeckuii TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIMI
paspsa. PazmuyHble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE ITPUMEHEHHE: Tra30paspsaHble
JaMIbl, BJEKTPOHHO-Ty4eBas TpyOKa, MOJYHIPOBOJHUKOBBIE MTPHOOPHI: AHOJ,
TpaH3UCTOp, (POTOAUON, CBETOJNMOJ, TallbBaHUKA, paUHUpOBAHUE MEAH,
BBIIIJIABKA aJTIOMUHUS, SJIEKTPOHHAsE MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTB COITPOTUBIICHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl 2stekTponuza dapanest.

W ckpoBoii pa3psAs ¥ NpOBOAUMOCTD BO3/1yXa.

CpaBHEHHE TPOBOJUMOCTH METAJIJIOB U MOJTYTPOBOJTHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit akcnepumenm, nabopamopnuie padomaoi, npaKmuKym.

HaOGmronenue snextpousa.

W3mepenue 3apsiaa OJHOBAJIEHTHOIO HOHA.

HccnegoBanne  3aBUCMMOCTH  COINPOTHUBIICHHSI  TEPMOpE3UCTOpa  OT
TEMIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOAA.

Pu3n4ecKuil MPaAKTUKYM.

Crioco0bl n3MepeHust GU3NYECKUX BEJIIMYMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX AATUYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEIHYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nuecKuX BEIUMYMH, TMPOBEpPKA MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
ONMMCAHHBIX B  TEMAaTUYECKHUX  pa3eNax «YUYEHHYECKHMH  SKCIEPUMEHT,
Ja00paTopHbIE PabOTHI, TPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHa B 10 kiacce
OCYUIECTBJISIETCSL ¢ YUETOM COJIEPKATENbHBIX MEXKIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTHH, XUMHUU, T€Orpapuu U TEXHOJIOTUH.

Meosicnpeomemnule nOHAMUA, CEAZAHHBIE C U3YYEHUEM MEN 0008 HAYUHO20
no3HanuA: SBICHUE, Hay4yHBIM (akT, runore3a, Quanyeckas BeJIMYMHA, 3aKOH,



Teopusi, HaONIOJICHHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJAEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaTopusl.

Mamemamuka: pelmieHUe CUCTEeMbl YypaBHeHHH. Jlunednas QyHKuus,
napabona, runepbona, ux rpaguku U cBoiicTBa. TpuroHomerpuueckue (PpyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
BekTops! 1 MX IPOEKLIUK Ha OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozua: Mexannueckoe ABM)KEHUE B XKUBOU mpupoze, nudpdysus, ocMoc,
TEII000MEH JKMBBIX OpPTraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpespbl,
yTUIU3alusg OHMOOPTraHMYECKOro TOIUIMBAa JUISl BBIPAOOTKM «TEIJIOBOM» H
AJIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSYKEHUE U KaWJUISIPHbBIE SIBJICHUS B IPUPOJIE,
AJIEKTPUYECKUE SIBICHUS B dKUBOU MPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE ATOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJISIpHAs Macca, MOJIYy4YEeHHUE HAHOMATEpUasOB, TEIUIOBBIE
CBOMCTBa TBEPIBIX TEJN, )KUJIKOCTEH U Ta30B, )KUJIKUE KPUCTAIUIbI, JIEKTPUUYECKUE
CBOMCTBa METAJJIOB, MIEKTPOIUTUUECKAS TUCCOLMALNS, TaJbBaHNKa, JICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpagpua: BnaxxHOCTH BO3yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue ABMXKEHUN C HCIOIb30BAaHHUEM MEXaHU3MOB,
Y4€T CYXOro M OJKHJKOrO TPEHUS B TEXHHUKE, CTATHYECKHUE KOHCTPYKLHH
(KpOHILTENH, pemeéTyaTble KOHCTPYKUNH), UCIOIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYTHUE), JABUTATENIb BHYTPEHHETO
CropaHus, napoBas TypOuHa, ObITOBOM XOJOIMUIBHUK, KOHIULIUOHEP, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MAaTepuajoB, B TOM YHKCII€ HaHOMAaTepUajoB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTaTUYECKas 3alluTa, 3a3€MJICHHE JJIEKTPOIPUOOpPOB,
ra3opa3psAHbIE JaMIIbl, TOJTYIPOBOJHUKOBBIE TPUOOPHI, FralbBaHUKA.

11 KITACC

Pa3znen 4. DiekTpoaAuHAMHUKA.

Tema 4. Maznummnoe noe.

B3anmoneiicTBie MOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAYKUMH. [IpuHOMD cyneprno3uuuu
MAarHUTHBIX NOJIEW. JINHUM MarHUTHOW UHIYKIIHH.

MarnutHoe 1oJie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Ammepa, e€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBICHUE U MOYJb. J[BUKEHHUE 3apSKEHHON YaCTUILIbI
B OJJHOPOJHOM MarHuTHOM MoJje. Pabota cunbl JlopeHia.

MarunuTtHoe nosie B BemecTBe. @eppoMarHeTUKy, napa- u JuaMarHeTHKHU.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMUYECKHE ITPOLIECCHI: IPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTEeP-MYJIbTUMETD,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

KaptnHa  nuHWMHA  WMHAYKOWMA ~ MarHUTHOTO — IOJIA  MOJOCOBOTO U
MOIKOBOOOPAa3HOT O MOCTOSHHBIX MarHUTOB.

KapTtuna 1MHMI1 MarHUTHOM MHAYKIMU MTOJIS ITMHHOTO MPSAMOTO MPOBOIHHUKA
Y 3aMKHYTOI'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonenicTBue AByX IPOBOJAHUKOB C TOKOM.

Cuiia Ammnepa.

JlevicTBre cuibl JIopeHiia Ha HOHBI DJIEKTPOJIUTA.

HabGnronenue nBr>xkeHus Imydka 3J€KTPOHOB B MArHUTHOM TIOJIE.

[TpuHuun JEUCTBHS AIIEKTPOU3IMEPUTEIIBHOTO npudopa
MarHUTOIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomot, npaKmukKym.

HccenenoBanyie MAarHUTHOTO I10JIS IIOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

HccenenoBanne NeUCTBUS ITIOCTOSTHHOIO MAarHATA HA PaMKY C TOKOM.

N3mepenne cuitbl Amriepa.

M3ydeHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CHIIBI TOKA.

Onpenenenne MarHMTHOM MHAYKIIUA Ha OCHOBE U3MEPEHUS CUIIbI AMITEpa.

Tema 5. InexkmpomazHumnan uHOyKuu.

SIBiieHME 3NEKTPOMArHUTHOM MHAYKIUU. [loTOK BEKkTOpa MarHUTHOU
uHaykiuu. OJIC uHAYKUMH. 3aKOH JJIEKTPOMAarHUTHOM uWHAyKIuu PDapajes.
Buxpesoe snektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMHM B NPOBOJHHKE, ABMKYIIEMCA B OJHOPOJHOM MArHHUTHOM
oJIe.

[IpaBuino JleHna.

NunykTtuBHOCTh. Karylika HWHAYKTMBHOCTHM B LEHNU IIOCTOSHHOIO TOKa.
Asnenne camonHaykiuu. 3/1C caMOMHIYKIUU.

DHEPrust MAarHUTHOTO MO KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: MHAYKIMOHHAs
1€Yb, COJICHOMU], 3aIUTa OT JEKTPU3ALNUN TEN NIPU IBU)KEHUU B MATHUTHOM I10JIE
3emuIH.

JHemoncmpayuu.

Hab6nronenue siBiieHUs 2JIEKTPOMAarHUTHOW WHTYKITHH.

UccnenoBanne 3aBucumoctd JOJIC MHAYKIMH OT CKOPOCTH W3MEHEHHS
MarHuTHOTO TIOTOKA.



IIpaBuino JleHna.

[Tanenue MarauTa B alFOMUHUEBON (METHOMN) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

Uccnenosanne 3apucumoctd J/JC caMOMHAYKIMH OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomaot, nPAKMUKYM.

HccnenoBanue sSIBICHUS JIEKTPOMArHUTHON UHTYKIIUH.

Onpenenenne HHAYKIUNA BUXPEBOTO MArHUTHOTO TOJIS.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJIeNIH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. Kosie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOHBIE KOJIEOAHUSI.

IMapmonunueckue konedbanusi. Kunemarnueckoe M JUHAMHYECKOE OMHUCAHMUE.
DHepreTUuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMsI MEXaHUYECKOW 3Hepruu). BeiBoa
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJEOAHUM M3 UX DHEPreTUUYECKOTO U
KMHEMATUYECKOTO OMUCAHUS.

Amvmuntyna u ¢daza xosnebanuid. CBsi3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYUHBI C aMIUTUTYIaMU KOJIeOaHHi €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon u uactora koneOanuid. Ilepumon ManbiX CBOOOJHBIX KoJieOaHUI
MaTeMaTu4deckoro wmastHuka. [lepuon CcBOOOMHBIX KOJEOaHUN MPYKUHHOTO
MasITHUKA.

[TonsiTue o 3aryxaromux Kojebanusx. BeiHy»)aeHHbIe KoneOanus. Pezonanc.
PezonancHas kpuBas. BiusHue 3aryxaHus Ha BHUI PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
KaydeJil, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck KoaebaTeIbHOTO ABMKECHUS.

HaGnronenue He3aBUCUMOCTH MEPUOJIa MaJIbIX KOJIEOAHUM rpy3a HA HUTH OT
aAMILTUTYTbI.

WccnenoBanue 3aTyxaromuyx KojieOaHU 1 3aBUCUMOCTH IEPHO/1a CBOOOTHBIX
KOJIe0aHMI OT COMPOTUBIICHHUSI.

UccnenoBanue kojebaHWii rpy3a Ha MAacCCUBHOM TNPYXHHE C LEJBIO
dbopMupoBaHUS MPEACTABICHUN 00 MICATbHON MOJIETH IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS YHEPTUH MPHU KOJeOaAHUSIX TPy3a Ha TIPYKHUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

HaOmronenue pezonanca.

Yuenuueckuii akcnepumenm, nabopamopnuie padomal, nPaKmuKym.



W3mepenne mnepuoga CBOOOAHBIX KOJNEOAHWN HHUTSAHOTO W MPYKHMHHOTO
MasiTHUKOB.

N3yyeHune 3aKOHOB ABMKEHUS Tella B X0JI€ KOJIEOaHUI Ha yIIPYroM MOJBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue 3HEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMILIUTYbI 3aTYXaOIMX KOJIEOAHNUH.

HccnenoBanue BoIHYKICHHBIX KOJIEOAHUIA.

Tema 2. Dnexmpomaznumnole Koneoanus.

KoneOarenbHbiii KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
ujeanbHOM KosiebaTreabHOM KOHType. Popmyna TomcoHa. CBsA3b aMIUIATYABI
3aps/ia KOHAEHCATopa ¢ aMIUIMTYI0M CHIIbI TOKa B KOJIEOAaTEIbHOM KOHTYPE.

3aKOH COXpaHEHHUs SHEPTUHU B HJI€AJTbHOM KOJIEOaTEIbHOM KOHTYPE.

3aryxaronme AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOaHUS.

IlepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
JNEUCTBYIOIEE 3HAUCHHE CHJIBI TOKAa W HaIpsDKEHWs MpU pa3inudHou dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CunyconIabHBIA TNEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTU B LENU CUHYCOMJAIBHOTO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHui.

Wneanbubiii  Tpanchopmarop. [lpousBoacTBo, mepegadya U moTpebiIeHHE
ANEKTPUYECKON IHEPTHH.

DKOJIOTUYECKHE PHUCKU TMpU MPOU3BOACTBE AyeKkTposHepruu. KynbeTypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHruecKrue yCTpOMCTBA M TEXHOJIOTMUECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpOINepe1ay.

Hemoncmpayuu.

CB0OOHBIE 2TIEKTPOMArHUTHBIE KOJICOAHUS.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuusuiorpaMmbl IEKTPOMAarHUTHBIX KOJIEOaHUH.

['eneparop HE3aTyXarOMIMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BriHy X eHHbIE CHHYCOUAAbHBIE KOJIEOaHusI.

Pe3ucTop, karymika MHIYKTUBHOCTH W KOHJIEHCATOP B LEMU MEPEMEHHOIO
TOKA.

Pe3oHaHC 1mpu 1OCIEAOBATENBHOM COEAMHEHHHM PE3UCTOpA, KaTyIIKH
UHAYKTUBHOCTH U KOHAEHCATOPA.

VY CTpoiicTBO M MPUHITUIT IEUCTBUS TpaHchopMaTopa.



Moaenb TMHAN 3JEKTPOIIEpEIayuu.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomal, nPAKmMuUKym.

N3yuenue Tpanchopmaropa.

HccnenoBanne nepeMeEHHOTO TOKA Y€pe3 MOCIEI0BATEIBHO COEANHEHHBIE
KOHJICHCATOP, KaTylIKy U PE3UCTOP.

HabmoieHue aneKTpoMarHuTHOTO pe30HaHca.

HccnenoBanre pabOThl HICTOYHHKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKMpPOMAZHUNIHbLE 60JIHDL.

MexaHnueckrue BOJIHBI, YCIOBUSI WX pacrpocTpaHeHus. llomepeunsie u
MpOAOJbHbIE BOJHEL. llepuoa, ckOpocTh pacOpoCTpaHEHHs W JJIMHA BOJHBI.
CBoiicTBa MEXaHWYECKUX BOJIH: OTpa)X€HUE, MperomiieHue, UHTepdepeHuus u
mudpakiys.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKka. Beicota ToHa. TeMOp 3ByKa.

[ITymoBOE€ 3arpsiI3HEHUE OKPYKAOLIEN CPEBI.

DONEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS U3JIYyYEHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmHast opueHTaIuss BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPaKEHUE,  MPEJIOMIICHHE,
noJispu3anus, uHTepdepeHus u qudpaKius.

[IIkana 37€KTPOMAarHUTHHIX BOJIH. [I[puMEeHEHNE PIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI PaAUOCBS3H U TENEBUACHUS. Pagnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIBI.

TexHuyeckre yCTpPOWCTBAa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paauonpuéMHIK, TEIEBU30D, aHTeHHA, TenedoH, CBU-nieun,
yJIbTPAa3BYKOBAsl TUATHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO0pazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOJAOIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTH JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGmronenue oTpaskeHust ¥ MPeIOMIICHUSI MEXaHUYECKUX BOJTH.

Hab6nrogenue nnrepdepeHuu u 1udpakiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiCTBa yJIBTPAa3BYyKa U €T0 IPUMEHEHHE.

HaOnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOM U
4aCTOTOM KOJIeOaHUIA.

Hccnenosanue CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXKECHHUE,
MpesIoMJICHUE, MOspU3anus, Tudpakius, UHTephepeHITUs.

Oo6HapyxeHue HHGPaKpacHOro U YIbTPa(HrOoIeTOBOIO N3ITyYCHH.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padbomaol, nPAKMUKYM.



N3ydenune nmapameTpoB 3ByKOBOW BOJIHBL.

N3ydeHune pacnpoCTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM HNPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMONMHEHOE pacpOCTpaHEHNUE CBETA B OJHOPOJIHOM cpexe. Jlyd cBera.
To4yeuyHbIN ICTOYHUK CBETA.

OTtpaxkenne cBera. 3akOHbI oTpaxkeHusi cBeTa. [locTpoeHne n3o0pakeHuil B
iockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOJIIOTHBIN MTOKa3aTelb
npenomiieHust. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [IocTOSHCTBO YaCTOTHI
CBETA M COOTHOILIECHHWE JIMH BOJIH IPU NEPEXOJIE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully pa3fena AByX ONTHYECKUX CPEl.

Xox nyueit B mpusme. Jucnepcus cera. ClloKHBIA COCTaB OEJIOro CBETA.
[Ber.

[TonHoe BHyTpeHHEEe oTpaxkeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPAKECHUSL.

CobOuparoriie ¥ pacceuBaronue JuH3bl. ToHkas JuH3a. DOKycHOE
paccTosTHUE U ONTHYECKass cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOTO
paccTosHUsT TOHKOM cepruyuecKoil JIMH3bI OT €€ T€OMETPUM U OTHOCUTEIBHOIO
MOKa3aTeNs MPEIOMIICHHUS.

dopMysia TOHKOU JIMH3BI. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

Xon Jy4a, MPOMIEANIETO JIMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOMN
ontuueckoir ocu. IlocTpoeHune wu300paKeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIIUX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

Onrtuueckue npubopbl. Pazpemaronias cnocoOHOCTh. ['71a3 Kak onTuydeckas
cucrema.

[Ipenenbl n(pUMEHUMOCTH T€OMETPUYECKOUN OTITHUKH.

BonnoBas ontuka. Wurepdepenuusi cBeta. KorepeHTHblE HWCTOYHUKH.
VYcaoBusi HabOmOIEHUS MAaKCUMyMOB M MHUHHMMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JBYX KOT€PEHTHBIX HWCTOYHUKOB. Ilpumepbl KIIaCCMYECKHUX
UHTEP(PEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuuonHas pemérka. YcJIoOBHE HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB TIpU NAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspu3zanus ceera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: OYKH, JIyIa,
MepPUCKOI, QoToamnmapaT, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONTUKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAYXKEHUSI CBETA.



HccnenoBanue npeaomMieHus CBETA.

HabGnroaeHue noiaHoro BHyTpEHHETO OTpakeHHs. Moiesib CBETOBOA.

UccnegoBanne Xoaa CBETOBBIX IIYYKOB YEpPE3 ILIOCKOMAPAIIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanrie CBOMCTB M300paXKeHUM B JIMH3AX.

Mopenu MUKpocKoIna, TeJIeCKOona.

Hab6nronenne uaTepdEepeHIINM CBETA.

HaOmnroieHre IBETOB TOHKUX TUIEHOK.

Hab6mronenune nudpaxium ceera.

N3yuenne nudpakiiMOHHOW PEIETKH.

Hab6mronenue qudpakiinoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HaOmnronenue noiasipu3aiu cBeTa.

[IpuMeHeHUE MONASTPOUIOB I U3YUECHUSI MEXAHUUECKUX HAIIPSKECHUIA.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomaol, npaKmuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO paccTOSIHUSL OT BemlecTBa (Ha
MpUMEPE KUJKHUX JTUH3).

N3mepenne hoKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tonyyenue n3o0paxeHus: B CUCTEME U3 TUIOCKOTO 3€pKaJia U JIMH3BI.

[Tomydyenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMMYECKUX CUCTEM.

Hab6mronenue nudpakunn, THTEpPEPEHIIUH U MOISPU3ALUU CBETA.

N3yueHne noasipuszaluu CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHKA.

N3yyenue nHTEpPEpEeHIINN JIA3ePHOTO U3TyUYCHUS HA IBYX IIETSAX.

HaOGmronenue qucnepcun.

HaOmronenue u ucciaegoBanve AMGPakimOHHOTO CIEKTpa.

N3Mepenue IaMHbl CBETOBOW BOJIHBI.

[Tomy4yeHue criekTpa U3Iy4eHHUS! CBETOIMO/A MPU MOMOIIN AUPPAKITMOHHOM
PELIETKH.

Pa3znen 6. OCHOBBI ClIeIIHAJILHOM TEOPUH OTHOCUTEIbHOCTH.

['panuupl  OpUMEHUMOCTHM  KJIacCMueckoM — MexaHuku.  [locTynars
CIIeUAIbHOU T€OPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  wHTepBal.  [IpeoOpasoBanus  Jlopenna.
VYcenoBue npuurHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJjIeHue
BPEMEHU U COKpAIIECHUE JTUHBI.

DHEPrus U UMITYJIbC PEIISITUBUCTCKOMN YaCTHUIIBI.

CBsI3b MacChl ¢ SHEpPruer U UMIYJILCOM PEISTUBUCTCKOM YaCTHUIIBI. DHEPrus
MTOKOSI.



TexHuyeckre yCTpOWCTBA U TEXHOJOTHMUYECKHE MPOLECCHl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTENHU 3aPSKEHHBIX YaCTHII.

Y4eHNYeCKUi SKCTIEPUMEHT, JTa00paTOpPHBIC pa0OTHI, TPAKTUKYM.

Onpenenenrie UMMOyJabCa W DHEPIMM  PEISTHUBUCTCKUX  4YacTull  (TI0
doTorpadgusM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapno-60iano860ii oyaausm.

PaBHOBeCcHOE TemIoBOe MU3IyueHUE (U3JIydeHUE aOCOJIOTHO YEPHOTO TeEla).
3akoH cmenienns Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS ¥ UMITYIIBC (POTOHA.

dororpdext. Onbitel A. I'. CtoneroBa. 3akonbsl poTodddekra. YpaBHEHHE
Oiiamreiina s pororddexra. «Kpacnas rparuma» Gorodddekra.

JlaBnenue cBeta (B 4YAacCTHOCTH, JaBJGHHE CBeTa Ha a0OCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakarollyro MoBepxHocTh). Ombitel I1. H.
JleGenena.

BonnoBele cBolicTBa yactull. Bonnsl ne bpoiis. [{nvaa BosHbl ne bponnsa u
pa3Mepbl O0JAacCTH JIOKaIM3alUW JBWXKYyIIEWcs dacTuibl. KopmyckyispHo-
BOJIHOBOM ayanu3M. Jludpakiuys 37eKTpOHOB Ha KpUCTaJIaX.

Cneunduka nuzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEOMPENeIEHHOCTEH
I'eitzenOepra.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHE HPOLECCHI: CIIEKTPOMETD,
(doTo3eMEHT, (HOTONATUMK, TYHHEIbHBIA MHUKPOCKON, COJIHEYHasi OaTapes,
CBETOHO/I.

Hemoncmpayuu.

®doTo3(ddeKT Ha yCTaHOBKE C IIMHKOBOM TIIACTHHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poTodddekTa.

HccnegoBanue  3aBUCMMOCTM  CONPOTHUBIICHUS  MOJYHNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToanos.

Conneunas O6arapest.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padbomaot, nPAKMUKYM.

HccnenoBanne hoTope3ucTopa.

N3mepenne noctostHHoM [Imanka Ha ocHOBe MccnenoBanus GoTodddexTa.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO OT HAIIPSIAKEHUS.

Tema 2. Dusuka amoma.

OnpITEl MO HCCIEIOBAHUIO CTpOeHUs aroMma. IlmaHerapHas Mojeilb aroMa
Pezepdopra.

[Toctynatel bopa. M3nyuenue u noromieHne GOTOHOB MPU MEPEXOAE aToMa
C OHOTO YPOBHSI DHEPIUU HA IPYIrOM.



Bunpl ciektpoB. CieKTp ypOBHEM SHEPTUU aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHu4yeckue yCTpOWCTBA U TEXHOJIOTHYECKHE MPOLECCHI: CHEKTPAIBHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopnens onsita Pesepdopra.

Habnronenue TMHeYaThIX CHEKTPOB.

YCTpONCTBO U AEUCTBUE CUETUMKA NMOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JIMHBI BOJHBI Ja3€pPHOTO U3TyUYCHHUS.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomot, npaKmuKym.

HaOmronenue muHeiyaToro CekTpa.

HccnenoBanue criekTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJA M U3MEPEHHUE
nocrosinnoi Punbepra.

Tema 3. Du3zuka amomno2o A0pa u I1eMeHMapHbIX Yacmuy.

Hyxnonnas mozens simpa ['eizenOepra—MBanenko. 3apsa siapa. MaccoBoe
qucio sapa. M30Tonst.

PannoaktuBHOCTh. Aubda-pacmnan. IJIEKTPOHHBIA W TMO3UTPOHHBIA OeTa-
pacran. ['amma-n3nydeHue.

3aKOH paJMOAKTHBHOIO pacnajga. PaaumoakTUBHBIE HM30TOIBI B IPUPOJE.
CBolicTBa MOHM3HMPYIOUIETO M3IIyYeHHS. BiMsHHE paguOaKTUBHOCTH HA KUBBIC
opranusmbl. EctecTBeHHbIN QoH uznydeHus. Jlozumerpus.

DHeprus cBsi3U HYKJIOHOB B sifipe. A nepHbie cuibl. JlepekT Macco sapa.

SAnepubie peakiuu. [enenne u cuntes siaep. Anepusie peaktopsl. [Ipodiembr
YyOPaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTUYECKUE aCIEKThl pPa3BUTHUS
SAIEPHON SHEPTETUKH.

Metonbl perucTpalvu U UCCIEA0BAHNS JIIEMEHTAPHBIX YACTHL.

DyHIaMEHTAbHBIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI U JICITOHBL.
[Ipencrasnenne o CrannaptHoi Moaenu. KBapk-ritooHHast MOJEb aIpOHOB.

O®usuka 3a npegenamu CTaHmapTHOM Monenu. TéMHas Martepust U TEMHas
SHEPIusl.

EnunctBO (hu3nyeckoil KapTUHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTHUUECKHUE MPOLIECCHI: T03UMETP, KaMepa
Bunibcona, simepHbIi  peakTop, TEPMOSIEPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHAs TOMOTpadus.

Yuenuueckuii a3xcnepumenm, nabopamopnuie padomal, nPpaKmuKym.

HccnenoBanre TpekoB yacTull (10 TOTOBBIM (poTorpadusim).

HccnenoBanne pagnoakTUBHOTO (DOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuyenue normnomieHus 6eTa-4acTuil aTFOMIUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3NKH.



Ortanbl pa3BUTHs acTpoHOMUU. [IpuKiiagHOe 1 MUPOBO33PEHUYECKOE 3HAUECHUE
actpoHoMuu. IIpuMeHMMOCTh 3aKOHOB (U3MKHU [JIs1 OOBSCHEHUS MPUPOIbI
KOCMUYECKUX 00BEKTOB.

Metonbl acTpOHOMHUYECKHUX HccienoBaHuid. COBpEMEHHBIE ONTHYECKHE
TEJECKOIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3mnoro ueba. Co3Besmusi, sApkue 3BE3BI, TUIAHETHI, UX BHIUMOE
JBUYKEHUE.

ConHeuHas cucrema.

Connue. Conneunas akTUBHOCTb. MlcTrounuk sHepruu CotHIa U 3BE3I.

3BE3/bI, UX OCHOBHBIE XAPAaKTEPUCTUKH. J(Marpamma «CrneKTpaabHbIA KJIacc —
CBETHUMOCTb». 3BE3/bl TJIABHOW IOCJIEIOBATENBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTb» ISl 3BE3J TJIABHOM IMOCIENOBATEIbHOCTH. BHyTpeHHEe CTpoeHHe
3BE311. COBpPEMEHHBIEC NPEJICTABICHUS O NMPOUCXOXKIECHUU U 3Bosronuu CoyHIa U
3BE31. DTambl >KU3HU 3BE3I.

Mnineunsin Ilyte — Hama ['anaktuka. Ilonoxenne u nBwxenne ConHna B
lNanaktrke. Tunel ranaktuk. Pagnoranaktuky n kBazapsl. YEpHBIE ABIPHI B SApax
TaJIAKTHUK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa60ma. PazOeranve rajakTuk.
Teopus bosbimoro B3psiBa. PenukroBoe uzinydeHue.

Macmrabnas ctpyktypa Beenennoil. Meraranakruka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonrwoenus.

HaGnrogenust 3B€3qHOr0 HeOAa HEBOOPYKEHHBIM IJ1a30M C HMCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPWJIOKEHUHN I ONpeieNeHus MOJI0KEHNs HEOECHBIX 00BbEKTOB
Ha KOHKPETHYIO [aTy: OCHOBHbIE c03Be3usi (CeBEpHOIO MOJyIIapusi U SpKHUE
3BE3/IBL.

HaGnronenuss B Ttemeckon JIyHbI, TJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILUICHHM.

Du3uYeCKUil NPAKTHKYM.

Cnoco0Obl u3MepeHus (PU3NYECKUX BETUYUH C MCIOJIb30BAHUEM AHAJIOTOBBIX
U HUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUUMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBenenne KOCBEHHBIX M3MEPEHHUM, HCCIEAOBAHWM  3aBUCUMOCTEU
(¢u3MUecKMX BEJIMYMH, MPOBEPKA NPEIJIOKEHHBIX THUNoTe3 (BbIOOp U3 padoT,
OMHMCAHHBIX B  TEMAaTUYECKUX  pazlerax «YUECHHYECKUH  HKCIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

O0o01mamee NOBTOPEHME.



OO0o00uIeHNE U cUCTEMATU3ALMS COJIEpKaHUs pa3lenoB Kypca «MexaHHuKay,
«MonekynspHas pu3nKa U TepMOJUHAMUKA», « DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBD, «OCHOBBI CHELHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
puznka», «DIeMEHTBl aCTPOHOMHUU U aCTPOPUIUKIY.

Ponp ¢u3uku U acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M ATUYECKOM cepax AEsITENbHOCTH YEJI0BEKA, POIb U MECTO (PU3UKU
Y aCTPOHOMHMH B COBPEMEHHOW HAyYHOM KapTUHE MHpPA, 3HAYCHUE ONHCATENBHOM,
CUCTEeMATU3HUPYIOMICH, OOBSICHUTEIPHOW W  NPOTHOCTHYECKOW  (QYHKIMIA
puznyeckoil Teopum, posib GU3NUECKON TeOpUU B (OPMUPOBAHUN MPEICTABICHUIN
0 (u3MYecKOl KapTUHE MUPA, MECTO (PU3NUYECKOW KapTUHBI MHpa B OOILEM psY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOE.

Me:xknpeamMeTHble CBSI3H.

N3yuenne kypca ¢usukum yriyonéHHoro ypoBHs B 11 kmacce
OCYUIECTBJISIETCSL ¢ YUETOM COJIEPKATENBHBIX MEXIPEIMETHBIX CBS3E€H ¢ KypcaMu
MaTe€MaTHUKH, OUOJIOTUH, XUMUH, T€OrpaPUU U TEXHOJIOTHU.

Mesicnpeomemuvie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
NnO3HaHuA: SIBICHUE, HAY4YHBIA (aKT, THIOTE3a, (PU3NYECKasl BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOJCHHUE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHHE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IM(poBas 1adopaTopusi.

Mamemamuka: peUnIeHUE CHUCTEMBI YpPaBHEHHM. TpPUTOHOMETPHUUYECKHE
(YHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJI€CTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPJAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoanbie 3neMeHTapHbIX GyHKUMA. [Ipu3Haku MogoOusi TPeyroJbHUKOB,
OTpeIeJICHHE TUIOMAIU TIIOCKUX (Uryp u o0bEMa Tell.

Buonozua: >nexkrpuueckue SBICHHUS B KUBOM mpupoje, KoseOaTelbHbIE
IBIDKEHUS B JKMBOW HPHUPOJE, SKOJOTMYECKHE PHUCKH TPHU IPOU3BOJCTBE
ANEKTPOSHEPIUH,  DJIIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYXKAaroWEed  Cpelsbl,
yJIBTPa3BYKOBasi JIMAarHOCTUKAa B MEIWLIHMHE, OINTHYECKHE SBIEHUS B JKUBOU
IIPUPOLE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€d, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAIUIMYECKOW PEIIETKH, CHEKTpaIbHBIN
aHaJIN3.

T'eocpachua: wmarHuTHble TmTOJIIOCA 3€MIIM, 3aJ€XH MarHUTHBIX Py,
dboTochEMKA 36eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocua: TUpUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoJABUTaTENb SIKOOM, TeHepaTop MEPEMEHHOro0 TOKAa, WHIAYKIMOHHAs Ieub,
JVHUM DJIEKTpOIlepenay, dJEKTPOABUIaTelb, pajap, paaAuoONpUEMHUK, TEIEBU30D,
antenHa, TtenedoH, CBY-meub, ynpTpa3BykoBasi AMArHOCTUKA B TEXHHKE,



HpOGKHI/IOHHBIfI arrapar, BOJIOKOHHAasA OIITUKA, COJTHCHHAA 6aTape;1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs DOHEPICTHUKA 1 OKOJIOTMYCCKHUEC aCIICKThI eé Pa3BUTHA.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 11O ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIETO OBPA3OBAHUAJIMYHOCTHBLIE
PE3VYJIbTATBI

JIMYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS YyuyeOHOTO mipeamera «Dusnkay
JOJKHBI OTPakKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYAIOMINUXCSl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPCHHEW TMO3UIIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IleCTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U ONbITA JACATEIBHOCTH B IPOLECCE PEATM3ALMNA OCHOBHBIX HAINPABICHUU
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHUSA:

e ChOPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMU O0YHAIOIIETOCS KaK aKTUBHOTO

¥ OTBETCTBEHHOTO WJIEHA POCCUMUCKOTO OOIIECTBA;
e IPUHATUE TPAAUIIMOHHBIX  OOIEUETIOBEYECKUX TIyMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

¢ TOTOBHOCTh BECTU COBMECTHYIO AEATEIBHOCTh B MHTEpPECAX I'PaKIaHCKOIO
oOIecTBa, Yy4yacTBOBaTb B CaMOYIpaBIE€HUHM B  00Opa30oBaTEIbHOM
OpraHH3allNN;

e YMEHHE B3aMMOJECHCTBOBATH C COLMATBLHBIMA UHCTUTYTaMHU B COOTBETCTBUU

¢ uX QYHKIHUSIMU U HA3HAYCHUEM;

¢ TOTOBHOCTb K TYMAHUTapPHOM U BOJIOHTEPCKOU IESITENBHOCTH.

NATPUOTHYECKOT0 BOCITUTAHUS:
e C(hOPMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WJICHTUYHOCTH,
MaTPpUOTU3MA;
¢ [ICHHOCTHOE OTHOILIECHUE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHUKECHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
e COPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEACHUS;
¢ CIIOCOOHOCTH OIICHMBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIC HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e 0CO3HAHUE JINYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO Oy TIyIIIETO.

3CTETUYECKOI0 BOCIIUTAHUS:

¢3CTETUYECKOE OTHONIIEHWE K MHUPY, BKIIOYasg OCTETUKY HAy4dyHOIO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHUS:



e MHTEPEC K Pa3IuyHBIM cepam mpodheccHoHATbHOU NeATEeIbHOCTH, B TOM
YHUCJ€ CBSI3aHHBIM C (U3UKOM M TEXHUKOM, YMEHHE COBeplIaTh
OCO3HAHHBINA BBIOOP Oyayilel npodeccun U peann30oBbIBaTH COOCTBEHHBIE
YKU3HEHHbIC TIJIaHbI;

¢ TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIACTH
(bU3UKY HA TPOTSHKEHUN BCEH JKU3HH.

IKOJIOTHYECKOT0 BOCIIMTAHUS:

 c(hOPMHUPOBAHHOCTh HKOJIOTMUYECKON KYyJIbTYpbl, OCO3HAHHE TII00AIBHOTO
XapakTepa dKOJOTHYECKUX MPOo0IeM;

 IUIAHUPOBAHUE WM OCYIIECCTBICHUE JACHUCTBUUA B OKPYXKAIOIIEH Cpele Ha
OCHOBE 3HaHUS 1IeJIe YCTOMYUBOrO pa3BUTHS YEJIOBEUECTBA;

e PACHIMPEHUE OIbITA JAESITEIBHOCTH SKOJOTUYECKON HaIpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe.

LHEHHOCTH HAYYHOT' O MO3HAHUS

 C(OOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

¢ OCO3HAHME IICHHOCTUM HAay4YHOH J€ATEIbHOCTH, TOTOBHOCTH B IpOIEcCe
U3y4eHUsT (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEeATEeILHOCTh MHIUBUIYAIBHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBHS
ba3oBble J1oruuyeckue qeMCTBHUA:
¢ CAMOCTOSITETILHO  (pOPMYNHMpPOBAaTh U aAKTyaJIM3UPOBATh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
e OTIPENICIIATh LENU JICITEIbHOCTH, 3aJaBaTh MApaMETPbl U KPUTEPUU HX
JIOCTHKCHUS
eBBISIBJISITh  3aKOHOMEPHOCTM M TPOTUBOPEYMS B  PACCMATPUBACMBIX
(bU3UYECKUX SIBJICHUSX;
e pa3pabarbiBaTh MJIAH PEHICHUs MPOOJEeMbl C YUETOM aHAIU3a UMEIOIINXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
eBHOCUTb KOPPEKTHUBBI B  JICITEIBHOCTb, OIEHUBAThb COOTBETCTBHE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU TOCIIEICTBUN IESITEIbHOCTH;
¢ KOOPAMHUPOBATH W  BBINOJHATH PpabOTy B  YCIOBHUSX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
e pa3BHUBaTh KPEATHBHOE MBIIIIJICHUE TIPH PEIICHUH KU3HECHHBIX IIPOOJICM.
ba3oBble ucciaenoBarejbCKue AeiCTBUA.
e BJIAJI€Th HAYYHOW TEPMHUHOJOTHEHN, KIOYEBBIMU MOHSATUSIMU U METOJIAMU
(bu3nYecKoil HayKH;



e BJIAJIETh HABBIKAMH YYEOHO-UCCIEA0BATEIBCKON U MPOEKTHOM AESTEIbHOCTH
B 00J1aCTH (PU3UKH, CHOCOOHOCTBIO U FOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
IOUCKY  METOJOB  pelmeHus 3agad  (U3MYECKOTO  COAEp KAHMS,
IPUMEHEHHUIO Pa3IMYHbIX METOJI0OB IO3HAHUS;

eBJIAJICTh BHJIAMU JEATEIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPEeTalnU, TPEOOPa30BaHUIO0 U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalUsiX, B TOM YHUCJI€ NPU CO3JAHUU YYEOHBIX MPOEKTOB B 00JIacTH
bu3uKY;

e BBIBJISITH IIPUYMHHO-CIIEJICTBEHHBIE CBSI3W M AKTYyaJIM3UpPOBATH 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEelIeHusl, HaxOAWUTh AapryMeHThl I
JIOKA3aTesIbCTBA CBOMX YTBEP)KICHHM, 3a/aBaTh NApameTpbl U KPUTEPHUH
pelieHus;

e AaHAJIM3MPOBATh IIOJyYECHHBIE B XOJE€ pELICHUsA 3aJayd PE3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBHSIX;

eCTaBUTh U (HOPMYJIUPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMN
JESTEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (PU3UKU;

e 1aBaTh OIICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh NPUOOPETEHHBIHN OIBIT;

eyMETh MEPEHOCUTHh 3HaHWs MO0 (U3MKE B NPAKTUYECKYIO 00IacTh
KU3HEJEATEIBHOCTH;

e YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001aCTEH;

e BBIJIBUTaTh HOBBIE UJIEU, TIPEIJIAraTh OPUTMHAIbHBIE TOAXO/Ibl U PEILICHUS;

e CTaBUTh NMPOOJIEMBI U 33]]a4H, IOMYCKAIOIINE aJIbTEPHATUBHBIE PEILICHUS.

Pab6ora ¢ undpopmanmeii:

* BJIaJICTh HAaBBIKAMU MOJIyuyeHUs1 MH(OpMaLuU (U3HMUECKOTO COJEPKaHUS U3
VCTOYHHUKOB PA3HbIX THIIOB, CAaMOCTOSITEJIBHO OCYILECTBIIATH IOHUCK,
aHalu3, CUCTEMATHU3AlUI0 W HMHTEPHpPETAlUi0 HMHPOPMALMHU PA3IUUHbBIX
BUJIOB U ()OPM MPEACTABICHUS;

e OLICHUBAThH JJOCTOBEPHOCTh MH(MOPMALIUH;

¢ ICTIOJIB30BAaTh  CPEACTBA HMHQMPOPMALMOHHBIX M  KOMMYHHMKAalMOHHBIX
TEXHOJIOTMA B  PEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/lad ¢ COOJIIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCcOEepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

*CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEp)KaHUs B PaA3IUYHBIX (opmaTax ¢
yu€TOM Ha3HayeHUs: WHGOpPMalMKW M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHMKaTHBHBIE yHUBEPCAJIbHbIC YUeOHbIE AeHCTBUS:



¢ OCYUIECTBJIATh OOIIEHWE Ha Yypokax (U3MKKM U BO BHE-YPOUHOM
JESITENIbHOCTH;

epacro3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyalldii W CMAr4arth
KOH(JIUKTHI,

e Pa3BEPHYTO W JIOTUYHO M3J1aratb CBOIO TOUKY 3PEHUSI C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

 IOHUMATh U MUCTIOJIH30BATH MPEUMYIIECTBA KOMAaHIHON Y MHAMBUAYAJIHHOM
paboThI;

 BEIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JCUCTBUUA C y4E€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KI0ro YjieHa KOJUIEKTHBA,;

e [IPUHUMATh IIEIM COBMECTHOM  JESITENbHOCTH, OPTraHW30BbIBATH U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHKEHHIO: COCTAaBISATH IUIaH
NEHCTBUM, pacpeaenaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU PadOTHI;

¢ OIICHMBATh KAa4YeCTBO CBOETO BKJIAJa M KaXAOTO YJYaCTHHKA KOMaH/IBI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

eTIpe/yIaraTb HOBBIE TPOEKTHI, OLIEHWBATh HAEU C TO3ULIMWHA HOBU3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

¢ OCYUIECTBJIATh TIO3UTUBHOE CTPATETMYECKOE TIOBEJECHUE B Pa3IMUHbIX
CUTyalusiX,  MpOSBIATH  TBOPYECTBO U  BOOOpakeHUE,  OBIThH
MHUITUATUBHBIM.

PeryjsiTUBHbIE YHUBEpPCAJIbHbIE y4eOHbIe eiicTBUSA
Camoopranusanus:

 CAMOCTOSITEIbHO OCYUIECTBIIATh MMO3HABATEIbHYIO JIE€ATEILHOCTh B 001acTH
(GU3UKK U aCTPOHOMHH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (hOPMYITHPOBATH
COOCTBEHHBIC 3a]1aUM;

¢ CAMOCTOSITEIBHO COCTABJIATh IUTAH PEHICHHsS Pacu€THBIX U KAaY€CTBEHHBIX
3a7a4, TUTaH BBIMIOJHEHHS MPAKTUYECKOW pabOThI ¢ y4ETOM WMEIOUTUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUM;

e TaBaTh OIICHKY HOBBIM CHTYAIIUsM;

e PacIIUPSTh PAaMKH Y4€OHOTO NpeAMETa Ha OCHOBE JIMYHBIX MTPEIOYTEHNH;

eJIeJIaTh OCO3HAHHBIA BBIOOP, ApPryMEHTUPOBATh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 3a PEIICHNUE;

e OLICHUBATh MPUOOPETEHHBIHN OBIT;

e CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYIUIIMH B 00JIACTH
(GU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHATbHBII UHTEJJIEKT:



e JaBaTh OIICHKY HOBBIM CHUTYyalUsIM, BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;
eBIIQJICTh HABBIKAMHM  TIO3HABATENbHOM  pedrekcnu Kak  OCO3HAHUS
COBEpIIAEMbIX ACHCTBHI U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBAHUM;
* MCITI0JIb30BaTh NPUEMBI PEIIEKCUU AJI OLIEHKH CUTYalluu, BIOOpa BEPHOTO
pelieHus;
eyMETh OIICHHBATh PUCKU M CBOCBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHIDKEHUIO;
e IPUHUMATh MOTHBBI WU apryMEHTBl APYTUX TPU aHAIM3E PE3yIbTaTOB
NESITETbHOCTH;
e IPUHUMATH Ce0sl, TOHUMAasi CBOM HEJAOCTATKHU U JIOCTOMHCTBA;
e IPUHUMATh MOTHBBI M apryMEHTBHl APYTUX TPU aHAIH3€ Pe3yIbTaToOB
NeSITETbHOCTH;
e IPU3HABAThH CBOE MIPABO U MPaBO APYTUX HA OIIHUOKH.
B mpormecce AOCTHMXEHHS JTUYHOCTHBIX PE3YJIBTaTOB OCBOCHHSI MPOTPAMMBI IO
¢u3nke Mg ypOBHS CpenHero oOmero oOpa3oBaHus Yy OO0yyaroumxcs

COBEpIICHCTBYETCS AMOIMOHATBHBIN UHTEIUJICKT, MIPeIMOJIararoHii
c(hOpMUPOBAHHOCTD:
e CAMOCO3HaHMS, BKJTIOYAFOIIIETO CHOCOOHOCTH TTOHUMATh CBOE

HMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTUSI COOCTBEHHOM
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUSI, BKJIIOYAKOUIETO0 CAaMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTUPOBATHCS K
HMOIIMOHAJIBHBIM HM3MEHEHUSIM U MPOSBISATH T'MOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIFOYAIOIIEH CTPEMIIEHHE K JOCTHKEHUIO LENH U
ycrexy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHUE JE€HCTBOBATH, UCXOIS W3
CBOHMX BO3MOXKHOCTEH;

eOMIIATUH,  BKIIOYAIOIIEH  CIMOCOOHOCTh  MOHUMATh  SMOIMOHAIBHOE
COCTOSIHME JpPYTHX, YYUTHIBaTh €ro IMpH OCYUIECTBICHUU OOIICHHUS,
CHOCOOHOCTh K COYYBCTBHIO M COTIEPEKUBAHUIO;

e COUMAJBHBIX  HABBIKOB, BKJIIOYAIOUIUX  CIIOCOOHOCTh  BBICTPAMBATh
OTHOUIEHUS C APYTMMH JIIOJIbMHU, 3a00TUTHCS, MPOSIBISTH HUHTEpPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEJIMETHBIE PE3YJIbTATHI



K xonmy oOyuenus B 10 knacce mpenMeTHBIE pe3yNbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:
e[IOHUMATh  POJb (U3UKK B  HKOHOMUYECKOM,  TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U 3ITUYECKOM cdepax AesITeNbHOCTU
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAy4YHOU KapTHHE MHUPA,
3HAQUYEHHE OMHCATENIbHOM, CHCTEeMATU3UPYIONIeH, OOBACHUTENHLHOU U
NPOTHOCTHYECKOM ~ QYHKIUN  (DU3MYECKON TEOpUM —  MEXaHUKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJMHAMUKHU, POJib (PU3MUECKON TEOpHH B
(dbopMUpOBaHNY TIPENICTABICHHA O PU3NIECKON KapTUHE MUPA;

e pa3IMYaTh YCJIOBUS MPUMEHUMOCTH MOJENel (hPU3NUYECKUX TEN U MPOILECCOB
(sBeHMI): MHEpIMalbHas cUcTeMa OTcuéra, adCONIOTHO TBEPAOE TEo,
MaTepHuabHas TOYKa, pABHOYCKOPEHHOE JIBH)KEHHE, CBOOOJHOE IaJICHUE,
abcoyifoTHO yripyras jaedopmanus, aOCONIOTHO YyNpyroe W aOCOIIOTHO
HEyNpyroe CTOJKHOBEHHS, MOJENH Ta3a, JKUIKOCTU U TBEPIOTO
(KpUCTAITMYECKOT0) TeJa, UIeabHBIN ra3, TOUCYHBIA 3apsijl, OAHOPOIHOE
AIIEKTPUYECKOE T10JIE;

epaznuyaTh yCJIOBUA (TpaHULbl, O0JACTH) NPUMEHUMOCTH (PUINYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHANIM3UPOBATh U OOBSICHATH MEXAaHUYECKUE TPONECChl U  SBICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI MEXAHUKHU (OTHOCUTEIbHOCTh
MEXaHUYECKOTO JBMXKEHUS, (HOPMYJbI KUHEMATHKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHus [anuiies JUisi CKOPOCTH M TMEPEMEILEHUs,
3akOoHbl HbIOTOHA, TPUHIMII  OTHOCUTEIBLHOCTH [l'anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBs3b PabOThl CHUJIBI C HW3MEHEHHEM MEXaHUYECKOM HSHEprui,
yCIIOBUSI paBHOBECUS TBEPJAOrO Tena), MPU STOM  HCIOJIb30BAThH
MaTeMaTU4YecKoe BBIPAKEHHE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpazoBanuii ["anuies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIYyJibca U
MEXaHHYECKOI YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHANTM3UPOBATh M OOBSCHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, HUCIIOIb3YS
ocHoBHble mojoxkeHus MKT wu 3akoHBl MoNeKyJsipHOW GU3UKUA H
TEPMOJUHAMUKU (CBA3b JAaBJIEHUS HWJEAJBHOIO Ta3a CoO CpeaHel
KUHETUYECKOM DHEPIrUEr TEIUIOBOTO JBMIKEHUS W KOHIIEHTPAUUEH €ro
MOJIEKYJI, CBSI3b TEMIEPATypbl BEIIECTBA CO CpPEIHEH KUHETUYECKON
SHEPruel TEIMJIOBOTO ABUKEHHS €ro YacCTHIl, CBS3b JABJICHUS UJEATBbHOIO
ra’a ¢ KOHILEHTpPalUWe MOJIEKYJ M €ro TeMIepaTypou, YypaBHEHUE
MenpneneeBa—Kitaneiipona, TmEpBbIA 3aKOH TEPMOJAUHAMHUKH, 3aKOH



COXpPaHEHHUsl PHEPTUHM B TEIUIOBBIX MpOIECCax), MPU ITOM HCIOJIb30BaTh
MaTE€MaTUYeCKOE  BBIPAXKEHUE  3aKOHOB, yKa3blBaThb  YCIIOBUS
NpUMEHUMOCTH ypaBHeHUs MenneneeBa—Knanelipona;

e AHATIM3UPOBATH U OOBSICHATH MIEKTPUUECKUE SIBIICHUS, UCIIONb3YsI OCHOBHbBIC
MOJIO)KEHUSI W 3aKOHBl  DJEKTPOJMHAMHUKM  (3aKOH  COXpaHEHUs
AIEKTPUUECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOTO TIOJIA, MPHUHIUI CYHEPHO3UIUU DIEKTPUUECKUX
MoJIeH, MPU ATOM YKa3bIBas YCJIOBHS IMpUMEHUMOCTH 3akoHa Kymona, a
TaKk)Ke MPAKTUYECKU BAXKHBIE COOTHOIIEHUS: 3aKOHBI OMa JUIsl ydacTka
LHENMA W JUId 3aMKHYTOM JJIEKTpUYECKOM ILenu, 3akoH Jxoynsa—JleHna,
npasuia Kupxroda, 3akonsl @apajest A1 371€KTPoJIn3a);

¢ ONIUCBHIBATh (PU3WYECKHUE TPOLECCHl U SBJICHMS, HUCIHOJb3YySd BEIUUYHHBIL:
nepeMeIeHne, CKOpoCcTh, yCKOPEHUE, UMITYJIbC Tela M CUCTEMBI Tell, CHIIa,
MOMEHT CHJIbI, JaBJICHWE, TOTEHIMAIbHAs DJHEPTUsi, KHHETHYeCKas
DHEprusi, MEXaHW4ecKas dHeprus, padoTa CUIIBI, IEHTPOCTPEMUTEILHOE
YCKOPEHHE, CHJIa TSHKECTH, CUjla YIPYrocTH, CWJIa TPEHHUS, MOIIHOCTD,
SHEpPrusl B3auUMOACHCTBHUS Tena ¢ 3eMi€il BOMM3M €€ TIOBEPXHOCTH,
PHEeprus ynpyrod naedopmammu TPYXKHUHBI, KOJIUYECTBO TEIUIOTHI,
abcoyoTHAsI TeMIieparypa Teia, paboTa B TEPMOAMHAMHKE, BHYTPECHHSIS
SHEpPrusl WUACAIBHOTO OJHOATOMHOrO Ta3a, paboTa HIeaIbHOTO Tasa,
OTHOCUTEJbHAS BIAKHOCTH Bo3ayxa, KIIJ wuaeanbHOr0 TEMIOBOTO
JBUTATENS; IEKTPUUECKOE T0JIEe, HANPSKEHHOCTh 3JIEKTPUUYECKOTO MOJIs,
HANpsOKEHHOCTH TOJII TOYEYHOTO 3apsija WM 3apsDKeHHOTO Imapa B
BaKyyM€ M B JAMPJIEKTPUKE, TOTEHIHAI D3JIEKTPOCTATHYECKOTO TOJs,
pPa3HOCTh  TOTCHIMAJIOB,  OJJCKTPOJABIDKYIIAsh  CHJIa, CHJA  TOKa,
HanpsDKEHUE, MOLIHOCTh TOKa, JJIEKTpUYecKas EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHWE YYacTKa IEMH C IOCJIEJOBATeIbHBIM H
napauIeTbHBIM COSMHEHHEM PE3UCTOPOB, SHEPTHUS DIECKTPHUUECKOTO OIS
KOH/ICHCATOPA;

¢ 00BSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3UUECKUX SBJICHUI: MEXaHUYECKOE
JBUKEHHE, TEIIJIOBOE JBUKEHHE YaCTHUI] BELIECTBA, TEINIOBOE paBHOBECHE,
OpoyHOBCckOoe  nBWkeHHe, auddys3us, uUcmapeHue, KUICHHE U
KOHJCHCAllMsA, IUIaBICHWE W  KPUCTAJUNIM3alMds,  HAIpPaBIEHHOCTD
TEIUTONEpeIaur, dICKTPHU3AIMS TEJ, IKBUMOTCHIINATHLHOCTh MMOBEPXHOCTH
3apsHKEHHOTO TTPOBOTHUKA,

* [IPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHOM (DU3MUECKON BEIUYUHBI OT
IpyrOM C  HCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATH pE3YyJIbTaThl MOJTYYSCHHOU
3aBHCHUMOCTH (HU3WYECKHMX BEIMYMH B BUIE TpapuKOB C YIETOM



a0COJIFOTHBIX MOTPEUTHOCTEN U3MEPEHUM, 1eJIaTh BBIBOJbI IO pe3yJibTaTaM
UCCJIEIOBAHMUS;

¢ IPOBOJIUTh KOCBEHHBIC W3MEpPEHUS (U3MYECKUX BEIWYUH, IPU 3TOM
BBIOMPATh ONTHMAJIBHBIA METOJ]] M3MEPEHHS, OIEHUBATH aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

 IPOBOJUTH OMBITHI N0 MPOBEPKE MPEIJI0KEHHON TUIIOTE3bI: IJIAHUPOBATH
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIN3UPOBATh
MOJYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEeJIOKEHHOU
TUIIOTE3HI;

e COOJIIOIATH MpaBuUiia OE30MaCHOTO TPyJAa MPU MPOBEACHUM UCCIEIOBAaHUMN B
paMKax  y4yeOHOTO  OJKCHepUMEHTa, IMpakTUKymMa U  y4deOHo-
MCCIIEIOBATEIIbCKOM M TPOEKTHOM JIESITETbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

epelllaTh pPACUETHBIE 33aJa4M C SIBHO 33JaHHOM W HESBHO 3aJIaHHOM
bu3MUecKoil MOJIENIbI0: Ha OCHOBAaHWM aHalu3a YyCJIOBUS OOOCHOBBIBATH
BBIOOp (uU3MUECKOW MOJenH, OTBeyaromed TpeOOoBaHUSAM 3ajadd,
NPUMEHITh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM U  IOCTYJaThl
bU3MYECKUX TEOpPUN MpPH HCHOJb30BAHUM MATEMAaTUYECKUX METOJIOB
pelIeHUs 3a/1a4, MPOBOJUTH PACUYETHI HA OCHOBAHUH MMEIOIIUXCS TAHHBIX,
aHAJM3UPOBATh PE3YJIbTaThl W KOPPEKTHUPOBATh METOAbl PEUICHUS C
Y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

e pelIaTh Ka4€CTBEHHBIE 3a/1a4H, TPEOyIOlMe MPUMEHEHUS 3HAHUN U3 Pa3HBIX
paznenoB Kypca (u3ukM, a TakKe HHTErpaliu 3HaHUM W3 APYTrHux
MpPEAMETOB €CTECTBEHHO-HAyYHOTO IIMKJIA: BBICTPaUBaTh JIOTHYECKYIO
LEMOYKY PacCyXJICHUHN ¢ OMOPO Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

¢ ICTIOJIb30BAaTh  TEOPETUYECKUE 3HAHHUS i1  OOBSCHEHUS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTHYECKUX MPOIECCOB;

e IPUBOJIUTH MIPUMEPHI BKJIAJ]a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PUZUKOB
B pa3BUTHE HAyKW, B OOBSCHEHUE MPOLIECCOB OKPYXKAIOIIEr0 MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

e AHAJIM3UPOBATh U OILICHUBAThH MOCIEIACTBUS OBITOBOM M MPOU3BOJCTBEHHOMN
JEATEeIbHOCTH YeJIOBEKAa, CBSI3aHHOM C (UBMYECKUMHU IIPOIECCaMU, C
MO3UIIMHI IKOJIOTHUECKON 0€30MacHOCTH, IPEACTaBICHUNA O pallMOHAIBHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIIOJIb30BAHUU JOCTUKEHUN
HAayKH M TEXHOJIOTMN sl JaJbHEHIIEro pa3BUTHUSL YEIIOBEUECKOTO
00I1IeCTBA;



 IPUMEHSTHh pPa3NIUyHble CHOCcOObI paboThl ¢ uHpopMaluen (pusudeckoro
COJEp)KAaHUS C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHBIE MH(POPMALMOHHBIE
TEXHOJOTMM JJI1 TIOUCKa, NepepalOTKM U NPEabsBICHUS Y4YEOHOH W
HAYYHO-TIOMYJISIPHON MH(OpMALINU, CTPYKTYPHUPOBAHUS U WHTEPIIPETALIUN
uHbOpMaIlMK, TONYUYEHHON U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpPOBaTh  MOJIy4aeMyr0 HMHQOpMAIMIO W  OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCSA 3HAHUM, TaK U Ha OCHOBE
aHaJli3a UCTOYHUKA HH(POpMAIIUH;

¢ IPOSIBJIATD OpraHHU3aIOHHBIC u NO3HABaTENIbHbIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHUW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yU4eOHO-UCCIIEI0BATENLCKUX paboT;

epaboTaTh B TpPYNIIE C HWCIOJIHEHWEM pPA3IUYHBIX COLHUATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAITMOHATFHO PACTIPEACIISATh ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallUiX, aJIeKBAaTHO OIICHMBATHh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

* [IPOSIBJIATh MOTHBALMIO K Oyaymied mpoecCHOHATBbHOU NEATENbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIAL.

K xonumy oOyuenus B Il knacce npelIMETHBIE pe3ylbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YHArOUIUXCSl YMEHHIA:

* IOHUMATh POJIb (PU3UKU B SKOHOMUYECKOM, TEXHOJIOTMUECKOH, COIMAIbHOM
U ATUYECKON cdepax NeATeNbHOCTH YEJIOBEKa, pOJIb U MECTO (PU3HUKH B
COBPEMEHHOW HAyYHOW KapTUHE MUPA, POJIb ACTPOHOMHH B MPAKTUYECKOU
NEATEIPHOCTH YEJIOBEKAa M JTaJbHEHIIEM HAay4YHO-TEXHUYECKOM Pa3BUTHH,
3HAUEHHUE OIMCATEIbHON, CHUCTEeMAaTU3UPYIONIEeH, OOBSICHUTEIHLHOU U
MPOTHOCTUYECKON (PYHKIMA (DU3NUECKOW TEOPUH — DIICKTPOJIMHAMUKH,
CHEUaIbHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM (PHU3UKH, pOJb
¢usnueckoil Teopun B (HOPMHUPOBAHMM MPEACTABICHUA O (PU3NUECKON
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B O0OIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE;

e pa3MyaTh YCJIOBHS MPUMEHUMOCTH MOJENeH (PU3NUECKUX TET U MPOLECCOB
(s1BJI€HMIT): OHOPOJHOE AIEKTPUUECKOE M OJHOPOJHOE MArHUTHOE MOJIS,
rapMOHUYECKHUE KoJieOaHUs, MaTEeMaTUYECKUA MAasiTHUK, WACAIbHbBIN
MPY>KUHHBIH MasTHUK, rapMOHUYECKHE BOJIHBI, UJ€aIbHbIN
KoJIe0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIeJIeil aToMa, aTOMHOTO si7jpa U
KBAHTOBOM MOJICIU CBETA;

epa3IMyaTh yCJIOBUS (TpaHUIlbl, OO0JACTH) NPUMEHUMOCTH (PUZUUECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHATTM3UPOBATh U OOBACHITH DJIEKTPOMATHUTHBIC MPOIECCHl W SBICHUS,
UCIIOJb3ysd OCHOBHBIE TIOJIOKEHUSI M 3aKOHbl JJIEKTPOAUHAMHUKUA H
CHEIMaIbHOW  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHus
ANEKTPUYECKOro  3apsaa, cwina Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHuTHOM  WHAyKuuu, npaBwio Jlenma, cBsizp  DJJIC
CAMOMHJIYKIIMM B 3JIEMEHTE JJIEKTPUUYECKOM IEMU CO CKOPOCTHIO
U3MEHEHHUS]  CHJIbl  TOKa,  IIOCTYJIaTbl  CHEUUAJIbHOM  TEOpUHU
OTHOCUTEIBHOCTH DUHINTEWHA);

e AHAIM3UPOBATh U OOBIACHSATH KBAHTOBBIC MPOILIECCHI U SIBIICHUS, UCMOJIb3YsI
MOJIOKEHUSI ~ KBAaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  UIA
dororddexra, TmepBei W BTOpOM mocTynatel bopa, mpUHIMI
COOTHOIIIEHMsI HeompeaenéHHocTed ['eifsenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MAacCOBOT'O YMCEN UM DHEPTUM B ANIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

¢ ONUCHIBaTh (PUBMUECKHUE TIPOILIECChl U SIBJICHUS, HCIOJb3Yysl BEIUYUHBI:
HaNpPsHKEHHOCTh AJIEKTPUUYECKOTO MOJISL, MOTEHIIAT 3JIEKTPOCTATUHYECKOTO
MOJIsl, PA3HOCTh IOTEHUHAJIOB, JJICKTPOJABWXKYILAS CHJIA, HHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmIiepa, UHIYKTUBHOCTbD,
ANEKTPOABUKYIIAS CHUJIa CAMOUHIYKIMH, SHEPrus MArHUTHOTO TOJIs
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUNA HUMIYJbC, IOJHAs SHEPrus,
DHEPrus TOKOS CBOOOJHOW YACTUIIBI, DHEPTUs U UMIYJIbC (OTOHA,
MacCOBO€ YHMCIIO U 3apsAJl AlIpa, SHEPTHUSI CBA3U Spa;

e O0BSICHATh 0COOEHHOCTH MPOTEKAHUS bu3nYecKux SABJICHUM:
AJIEKTPOMArHUTHAS UHIYKIIHSI, CAMOUHIYKIIUSI, pe30HaHC, UHTEephepeHITus
BOJH, Audpakiusi, JUCIEpCUs, TOJHOE BHYTPEHHEE OTPAKECHHUE,
dboroanextpuueckuii 3hdext (pororddekr), anbda- u Oera-pacnaisl
anep, raMMa-u3lydeHue sjep, (pu3nyeckue NPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

e OTIPEJICIISATh HAMPABJICHUE WHIYKIMU MArHUTHOTO TIOJS TMPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHna;

e CTPOUTDH U300pakKeHUE, CO3/1aBAEMOE IIOCKUM 3€pPKaJIOM, TOHKOUW JTUH30M, U
pacCUUTHIBATH €TI0 XapaKTEPUCTHUKU;

e IPUMEHSATH OCHOBOIIOJIATalolIe ACTPOHOMUYECKUE TMOHATHS, TEOPUHU H
3aKOHBI i1 aHalim3a ¢ OOBACHEHUS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKIaJaKTUYECKON
cpeje; ABHMKEHHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;

e [IPOBOJIUTH  HCCIICIOBAHWE 3aBUCUMOCTEH  (DHU3WYECKUX BETUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHUPOBATh pE3yJabTaThl TOJYYEHHOW 3aBUCHUMOCTH



¢usznyeckux BeIMYUH B BHIE TIpadukoB C Yy4ETOM aOCOIOTHBIX
NOTPEIIHOCTE  M3MEPEHUH, Jenarb  BBIBOJABI IO  pe3yibTaTaM
UCCIIEI0BaHMS;

¢ [IPOBOJUTh KOCBEHHBbIE M3MEPEHUS (PUINYECKUX BEIMYMH, IOPU ITOM
BbIOMpaTh ONTUMAIBHBIA METOJ U3MEPEHHsI, OLIEHWBATh a0COJIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

* [IPOBOJUTH OMBITHl IO IPOBEPKE MPEAJIOKEHHON T'MIIOTE3bI: IMJIAHUPOBAThH
HKCIEPUMEHT, COOMPATh SKCIEPUMEHTANIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
NOJIyYEHHBIE pEe3yNbTaThl U JI€JaTh BBIBOJ O CTaTyce NPEIJIOKEHHON
TUIIOTE3BL;

e OIIMCHIBATh METO/BI MOTYUEHHSI HAYUYHBIX ACTPOHOMUYECKHUX 3HAHU;

e cOOMIOIaTh MpaBuia 0€30MacHOro Tpyda MPU MPOBEACHUU MCCIEIOBAaHUM B
paMKax  y4yeOHOro  3KCHEpHUMEHTa, MpakTUKymMa U  y4deOHo-
UCCIIEOBATEIIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

epelllaTh pacyE€THBIC 3aJayd C SBHO 3a/JlaHHOM M HESBHO 3a/laHHOU
¢u3znyecKkoil MOJENbl0: Ha OCHOBAaHMM aHajlu3a YCJIOBMS BBIOUpPATH
du3nuecKkue MoJIeN, OTBeyarolue TpeOOBaHUAM 3aJaud, HPHUMEHSTh
(bopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3HUYECKUX TEOPUH
OpU  HCIOJb30BAaHUM MaTEeMaTHUYECKUX METOJOB pEIIeHUs 3ajad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHUHM MMEIOIIMXCS IaHHBIX, aHAJIM3UPOBATh
pe3ynbTaThl U KOPPEKTHPOBATH METObI PEUIEHUS C YYETOM MOJYyYEHHBIX
pE3yJIbTaTOB;

e pelIaTh KaYE€CTBEHHBIE 3a/1a4u, TPeOyIOLMEe IPUMEHEHNS 3HAHUN U3 Pa3HbIX
pasnenoB Kypca (GU3MKHM, a TaKKe MHTErpaldd 3HAaHUW W3 JApYrux
IPEIMETOB €CTECTBEHHO-HAYYHOrO0 LHUKJA: BBICTpaMBaTh JIOTHYECKYIO
LEMOYKY PACCyKJIECHUI ¢ ONOPOIl HA U3YUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

*ICTIOJIb30BAaTh  TEOPETUYECKHWE 3HAHUS Uil OOBSCHEHUS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IPOLIECCOB;

* IPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

e AHAJIM3UPOBATh U OLICHUBAThH MOCIEACTBUSI OBITOBOM M MPOU3BOJCTBEHHOMN
NeSATEIbHOCTH YE€JOBEeKa, CBA3aHHOM C (PU3MYECKHMMH MpOLEccaMu, C
MO3UINI KOJOTHYECKON 6€30IacCHOCTH, MPEACTABICHUN O palliOHAIEHOM
IPUPOJIOTNIOIB30BAaHUH, & TAK)KE€ PA3yMHOM HCIOJIb30BAaHUU JOCTHKEHUI



HAyKd W TEXHOJOTMH Ui JaJdbHEHIIEero pa3BUTUS YEJIOBEYECKOIO
00I11eCTBA;

 IPUMEHSTHh pPa3IUYHbIe CHOCOObI paboThl ¢ WH(pOpManuend (QU3NIECKOTo
COJEpKaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IMPU STOM HCIOJIB30BaTh COBPEMEHHBbIE MH(POPMALMOHHBIE
TEXHOJOTMM Il TIOUCKa, NepepabOTKH M NIPEIbSABICHUS Y4yeOHOU W
HAyYHO-IIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUU
uHbOpMaIlMU, TOJYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4aeMmMylro  HMHQOpPMAIMI0O W OIECHHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHWUU, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

o IPOSIBIIATH OpraHU3alHOHHBIE " MI03HABATEIIbHBIE yYMEHUS
CaMOCTOATENILHOTO ~ NPHOOPETEHHMs]  HOBBIX 3HAaHUW B IpolEcce
BBIIIOJIHEHUS IPOEKTHBIX U y4€OHO-UCCIIEI0BATEIBCKUX PAOOT;

epaboTaTh B TpYIIE C KCIOIHEHUEM pA3JIUYHbIX COLMAIbHBIX POJIEH,
IUTAHUPOBATh pabOTy T'PYMIIbI, PAllMOHATIBHO PACIPEACIIATh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBaTHO OLEHMBATh BKJIaJ KaXXIOTrO U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON TPOOIIEMBI;

* [IPOSIBJIATh MOTHBAIMIO K Oyayiied mpoecCHOHATBHOU NEATENIbHOCTH 0
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHMe pa3iesioB U TeM (uudposbie)
Konrpoasubie | IlpakTnuyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchbl
Pasnea 1. HAYUYHBIA METO/I IIO3HAHUWSA ITPUPOIbI
11 HayuHslif MeTO1 O3HAHUSI IPUPOIBI 6
Htoro no pazneny 6
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JuHamuka 10
2.3 Craruka TBEpAOIO Tena 5 1
2.4 3aKOHBI COXPAaHEHUS B MEXaHUKE 10
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKOM TEOpHH 15
3.2 Tepmonnnamuka. TerioBbie MalIMHbI 20 1
33 ArperaTHble cocTosHuUs BeriecTBa. ®azoBbie 14 1
TIepEeXO0JIbI
Hroro 1o pa3aeny 49
Paznen 4. JIEKTPOAUHAMUKA
41 DneKTpUYecKoe moje 24 1




4.2 ITocTOSIHHBIN 3JIEKTPUUECKUM TOK 24
4.3 Toku B pa3nuuHBIX Cpeaax 6
Wroro no pazneny 54
Pasznen 5. PUSHUYECKH TIPAKTUKYM
51 du3nYecKuil MPaKTUKYM 16 16
Hroro no pazneny 16
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoanuyecTBO 4acos DJIEKTPOHHbIE
HauMeHnoBaHue pa3aesioB H TeEM nuppoBbIE
Ne n/nt P Konrtpoasubie | IIpakTnuyeckue (p )
NMporpaMmbl Bceero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
Pa3znea 1. 9JIEKTPOINHAMMUKA
11 MarunTtHoe none 14
1.2 DJIEeKTpOMarHuTHask UHAYKLUSA 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHMS U BOJIHbBI
2.1 MexaHnueckue KoiaeOaHus 10
2.2 DneKTpOMarHUTHbBIE KoJieOaHMs 15
93 MexaHU4YecKue U AIeKTPOMarHuTHbIC 10 1
BOJIHBI
2.4 Ornruka 25 1
Hroro o pa3aeny 60

Paznea 3. OCHOBBI CIIEIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 OcnoBel CTO 5 1
Wroro mo paznemy 5
Paznen 4. KBAHTOBASI ®U3UKA

41 KopmyckynsapHo-BOTHOBOH Tyann3m 15

4.2 ®uszrka atoma

43 ®dwu3mMKa aTOMHOTO Spa ¥ AIIEMEHTapHBIX




YaCTHUI]

Nroro no pazueny

25

Pa3nen 5. JIEMEHTBI ACTPOHOMUWHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 12
Hroro no pazneny 12
Paznen 6. PUSUUYECKHUMN TPAKTUKYM
6.1 Ouznyeckuil NpaKTUKyM 16 16
Hroro o pa3aeny 16
Pa3nea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zamus u 0600ieHue
71 IPEIMETHOTO COJIEPYKAHUS U OIIBITA 15
' JEeSTENIbHOCTH, TPHOOPETEHHOTO MPU
n3ydeHnn kypca ¢pusuku 10 — 11 ximaccos
Wroro no pazneny 15
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyectBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
n/n Tema ypoxa Bcero Kontpoarssie ( IIpaxTideckue u3ydyeHusi | oOpa3oBaTesibHbIE
padoTbI padoTsbI pecypeni
1 ®dwusuka — pyHaaMeHTaIbHas HayKa O 1
IpUpoOAe
2 HayuHblii MeTO/ TO3HAHUS K METOABI 1
UCCIeTOBaHMs (PU3MUECKUX SBICHUI
DKCHEPUMEHT U TEopus B MpoLecce
3 mo3HaHus npuposl. Habmoaenue u 1
SKCIIEPUMEHT B (pu3HKe
4 CriocoObl n3MepeHus: PU3MUECKUX BETUUUH 1
AOGCOTIOTHAS M OTHOCUTETIbHAS
5 MOTPEIIHOCTH U3MEPEHUH (PU3NUecKux 1
BEJTUYHH
MognenupoBanue B pusuke. Poiab u Mecto
6 ¢u3UKN B JOPMUPOBAHUU COBPEMEHHOM 1
Hay4YHOU KapTUHBI MUPA, B TPAKTUYECKON
NEATENbHOCTH JFOEH
Mexannueckoe nBumxeHue. Cucrema
7 orcyeTta. OTHOCUTENBFHOCTh MEXaHUYECKOTO 1
neuxkenus. [Ipsimas u oOpaTHast 3a1auu
MEXaHUKHU
8 Pannyc-BekTop MaTepualbHON TOUKH, €TO 1

MMPOCKI MU HA OCU KOOPAHUHAT. TpaeKTopI/I}I.




[Tepemenienue. Ckopoctb. X mpoekiuu Ha
OCH KOOpJIMHAT

PaBHOMEpHOE IPSMOIMHENHOE ABUKEHUE.
I'paduueckoe onucaHrue paBHOMEPHOTO
HPSIMOJIMHENHOTO IBUKCHUS

10

Clio)xeHue nepeMeIeHnii U CKOpOCTEH.
Pemrenue 3anau

11

HepaBnomepHoe nBrxeHrne. MraoBeHHast
CKOpOCTh. Y ckopenue. [Ipsamonuueitnoe
ABHUKCHUC C ITOCTOAHHBIM YCKOPCHUCM

12

I'pacdmueckoe onucanue NpPSIMOIMHEHHOTO
JBUKEHUS C TIOCTOSTHHBIM YCKOPEHUEM

13

CroOoaHoe majienre. Y CKOpeHue
CcBOOOHOTO MajcHMs. 3aBUCHMOCTE
KOOPJUHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpaduku

14

JIBr>keHue Tesa, OpOIIEeHHOT0 O] YTJIOM K
TOPU30HTY

15

KpuBonunelinoe neuxenue. /[Buxxenue no
OKPY>KHOCTH. YTJIOBasl U JIUHEWHAsS
ckopocTtb. [lepuon n yacrora.
[leHTpOCTpEMHUTETHHOE U TIOTHOE
YCKOpEHHUE

16

KonTponbHas paborta o reme
"Kunemarnka"

17

[Tepsrlii 3akoH HeroToHa. MHEpLIManbHbIE
cucremsl orcuéra. [IpuHiun
OTHOCHUTEIbHOCTH I ammmnes.




HewnnepuuanpHble CHCTEMBI OTCUETA

Cuna. PaBHogelcTByromas cuia. Bropoi

18
3akoH HeroroHa. Macca

19 B3aumoneiictue ten. Tperuil 3akoH
HrroTona

20 [Ipunnun cynepno3uiuu cui. Pemenne
3a/1ay Ha MpUMEHEeHne 3akoHOB HproToHa
3aKOH BCEMUPHOI'O TATOTEHHUS.

21 DKBHUBAJICHTHOCTb IPaBUTAIIMOHHON 1
WHEPTHOW MacChl

99 Cuiia TSDKECTH M YCKOPEHHUE CBOOOIHOTO
MMaJcHUS
JIBroKeHHe HEOCCHBIX TEII U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUECKasi CKOpoCTh. 3akoHbI Kemiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenwus. [Ipupoma u BUABI CUIT

25 TpeHus. JIBuxKeHue B )KUJKOCTHU U ra3e ¢
Y4€TOM CHJIbI CONPOTUBIICHHS CPE/IbI

26 Jasnenue. [ mapocTatnyeckoe 1aBicHUE.
Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEJIO.

27 IloctynaTensHO€E M BpalaTeIbHOE
JBUKEHUE TBEPAOTO Tea

28 MoMeHT cHIBI OTHOCHUTEIIFHO OCH
BpauieHus. [1nedo cunbl

29 CnoxxeHue Cuil, IPUII0KEHHBIX K TBEPJIOMY




teny. LlenTp Tsxectu Tena. Y cioBus
paBHOBECHS TBEPAOTO Tena. Buabl
paBHOBECHS

30

Pemenue 3amau

31

Kontponbnas pabora nmo reme "JIunamuka.
Craruka TBepaoro tena'

32

NMiynbsc MaTepuaabHOM TOUYKH, CUCTEMBI
MarepuaibHbIX To4ek. LlenTp Mace
CUCTEMBI MaT€pHAJIbHBIX TOUEK. Teopema o
JBAKEHUH LIEHTPa Macc

33

I/IMHYJII)C CHJIbI U USMCHCHUC UMITYJIbCA
Tena. 3aKoH COXpPAaHCHUS UMITYJIbCA.
PeaktuBHOC JABHUKCHUC

34

MoOMeHT UMITyJibca MaTepHaaIbHON TOUKH.
[IpeacraBnenue 0 COXpaHEHMH MOMEHTA
HMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

35

Pemenue 3amau

36

PaGora cuiibl Ha MasIOM U Ha KOHEYHOM
nepemereHnu. I'papuueckoe
IpeJCcTaBIeHUEe paboThl CUIIbl. MOIIIHOCTD
CHJIBI

37

Kunernueckas sneprus. Teopema 06
N3MEHEHUN KHHETUUECKOH OHCPIrun
MaTepUaIbHOM TOUKH

38

HOTCHHI/IaJ'II)HI)Ie 1 HEMMOTCHIIMAJIbHBIC
CHIJIBI. HOTCHL[I/Ia.HBHaSI OHEPTrH-. BTOpaH
KOCMHUYECKasA CKOPOCTh

39

Tpetbs kocmuueckast ckopocTb. CBs3b




paboThI HEMOTEHIIMATBHBIX CUJT C
M3MEHEHUEM MEXaHUUECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOM IHEepPruu

Yupyrue v Heynpyrue CTOJIKHOBEHUS.

40 VpaBuenue bepuyiu st uaeanbHON
KHUJIKOCTH

41 KonTponbnas pabota no reme "3akoHbl
COXpaHEHUs B MEXaHUKe"
Pa3BuTHe npencTaBieHuii o Npupoie

42 tertoTel. OcHoBHBIE noJiokenust MKT.
Huddysus. BpoyHoBckoe qBUKEHHE
CtpoeHnue razo00pa3HbIX, KUIKUX U

43 TBEpABIX TeJl. XapaKTep ABUKECHUS U
B3aMMO/ICHCTBHS YaCTHI] BEIIECTBA
Macca u pazMepbl MOJIEKYJT (aTOMOB).

44 KonuuecTBo BemectBa. [loctosinaas
ABorajzipo

45 Temneparypa. TernoBoe paBHOBECHE.
Tkana [enbcus

46 Pemenue 3agau

47 W neanbublii ra3. I'a30BbIe 3aKOHBI

48 VYpaBHenue Menaeneesa-KnaneipoHa.
Pemenue 3anau

49 AOcoiroTHas TeMIiepaTypa. 3akoH
JlanbsToHa

50 N3omporneccsl B BA€aIbHOM rase ¢




IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

o1

I'paduueckoe npencTapieHne
M30MPOIIECCOB: M30TEPMa, H30X0pa,
n3o00apa

52

OcHoBHoe ypaBHeHrne MKT

53

Pemenue 3amau

54

CBs3b a0COMIOTHOM TeMIIEpaTyphI
TEPMOAMHAMUYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOM dHEPrUeH OCTYNaTeIbHOTO
TEIIOBOI'O ABM)KEHUS €€ YaCTHUIL

55

O000I1IEHNE ¥ CUCTEMATHU3ALINS 3HAHUH 110
TeMme "OcuoBsl MKT"

56

KonTponbnas pabota o reme "OCHOBBI
MKT"

S7

TepmoannaMuyeckas cuctema. 3ajaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
Bremnve v BHyTpeHHME TapaMeTpBI.
[Tapamerps! T/] cuctemsl Kak cpeaHue
3HAYEHMs BEJIMYUH, ONIUCHIBAIOIIUX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAMHAMUKH.
CamonpounsBomabHas penakcauus T /1
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Moienb ueaabHOTO Ta3a B
TepMOJII/IHaMI/IKe. yCJ’IOBI/ISI HpI/IMeHI/IMOCTI/I
A9TOU MOJCIHU

60

VYpasaenune Meneneesa-Kianeiipona n
BBIPAKECHUE JUJI1 BHYTPEHHEN YHEPTUU




61

BeIpaxxeHue [uisi BHyTpEHHEN SHEPTUH
OJIHOATOMHOI'0 HJICAJIbHOI'O T'a3a.
KBasucrarnueckue U HECTaTUYECKHE
IIPOLIECCHI

62

DnemeHTapHasi padoTa B TEPMOIMHAMUKE.
Beruncnenue paboTsl 1o rpaduky mporecca
Ha pV-nuarpamme

63

Temonepenaya Kkak crnocod H3MEHEHUSI
BHyTpeHHel sHepruu T/l cuctemsl 6e3
COBEpIIEHHSI PabOTHI

64

KOHBCKHI/I?[, TCILJIOIIPOBOJAHOCTD,
H3JIYYCHUC

65

KomngectBo TemnoTsl. TemmoéMKocTs Tea.
YaennHas u MOJIAIpHasi TEIIOEMKOCTH
BCIIICCTBA. Y,JleJ'H)Hafl TCIIOTA CropaHusa
TOILIIMBa

66

Pacuér kosnmuecTBa TEIIOTHI IIPH
Teronepenaye

67

[TonsiTue 06 aguabaTHOM TIpOILIECCE.
IIepBblil 3aKOH TEPMOAMHAMUKH

68

KonnyecTBo TemnoTsl U paboTa Kak Mepbl
U3MEHeHUs1 BHyTpeHHel sHepruu T /1
CUCTEMBI

69

Bropoii 3aK0oH TepMOANHAMMKH IS
PaBHOBCCHBIX U HECPABHOBCCHBIX
npoueccoB. HeoOpaTumocTs NpupoaHbIX
MPOILIECCOB

70

HpI/IHL[I/IHBI JIEHCTBUS TEIIOBBIX MAIIIHH.




KITA

71

Maxkcumanbsaoe 3Hauenne KITJT. Iuki
Kapno

72

Pemenue 3amau

73

DKOJIOTUYECKHUE ACTIEKTHI HCIIOJIb30BaHUA
TEIUIOBBIX ABUTaTeel. TenoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

74

Pemenue 3amau

75

O000111eH1E U CUCTEMATU3aLHs 3HAHUH T10
teme "Tepmoannamuka. TemnoBsie
MaIlIUHbB!"

76

KoHntposbHas pabora 1o teme
"Tepmonunamuka. TemnnoBsie MalliuHb"

7

[TapooOpazoBaHue U KOHACHCAIIMS.
Vcnapenue u kunenue. Y genabHas TemaoTa
napooOpa3oBaHUs

78

HacepiienHble 1 HEHACHIIICHHBIE MAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U
JABJICHUSI HACBHIIIIEHHOTO 1Mapa OT
TEeMIIepaTypbl, UX HE3ABUCUMOCTh OT
00bEMa HACHIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUS B
JKUIKOCTH

79

BraxxaocTs Bo3myxa. AGCOMOTHAS U
OTHOCHUTENbHAS BIAXKHOCTD

80

Pemenue 3amau

81

Tsépnoe Teno. Kpucrannuueckue n




amop¢HbIe Tena. AHU30TPOIHUS CBOHCTB
KpPHUCTaJJIOB

[1naBnenue u KpucTaIIM3aLus. Y qenbHas

82
teruiora miasneHus. Cyonumanus
Hedopmaruu TBEpIOTO Tena. Pactsokenue

83 u cxatue. Caur. Moayns FOnra. Ipenen
YIPYrux neopMaruii
TennoBoe paclIMpeHue KUJIKOCTEN U

84 TBEPABIX TE€Jl. AHFAPMOHM3M TEIIIOBbIX
KOJIeOaHUM YaCcTHII BEIIECTBA

85 [Ipeo6pa3zoBanue sHepruu B pazoBbIX
nepexoaax

86 YpaBHeHHe TEIIOBOTo OanaHca

87 Pewenue 3agau
[ToBepxHOCTHOE HaTsHKeHUe. KanumspHbie

88 sBieHus. J[aBneHue moj; HICKPUBIICHHOM
MMOBEPXHOCTHIO XHUAKOCTU. DopMyrna
Jlanmaca
O0600611eHre U cucTeMaTH3alys 3HaHU 1o

89 TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbIe NIepexobl"

90 KonTponbHas pabota o reme "Arperatabie
cocrosiHUs BeriecTBa. Da3oBbie mepexobr”
DnexTpu3aiys Tel U e€ MpOosIBICHHSL.

o1 Dnektpuueckuii 3apsia. J{Ba Buaa

QJICKTPHUYCCKUX 3apsA10B. HpOBO,Z[HI/IKI/I,
AUDJICKTPUKHU U MMOJTYIIPOBOJHUKHA




92 DneMeHTapHBIN 3JIEKTPUUECKUM 3apsi.
3aKOH COXpaHEHUs IEKTPUIECKOro 3apsja

B3anmopencrsue 3apsnoB. Toueunsie
3apsabl. 3akoH Kynona

93

94 Permrenne 3amau

95 Dnekrpuueckoe nojue. Ero geiictBue Ha
AIEKTPUUECKUE 3aPsi]IbI

Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIA.
96 [IpoGHbIii 3aps. JInHuK HANPsAKEHHOCTU
NEeKTpUYecKOoro nosst. OgHOpogHOE

QJICKTPHUUICCKOC I10JIC

[ToTeHIaTBEHOCTD AIIEKTPOCTATHIECKOTO
97 nouss. PasHOCTh HOTEHIIUAIOB U
HaMpsLKEHUE

[ToTennmanpHas 3HEprus 3apsaa B
98 JJIEKTpOCTaTUUECKOM moe. [ToTennuan
3JIEKTPOCTATHYECKOTO IO

CBs13b HANPSKEHHOCTH TOJISL M Pa3HOCTH
99 IIOTEHIUAJIOB Ul JJIEKTPOCTATUYECKOIO
T0JIsA

100 [IpuHIUI Cynepno3uuy dJIeKTPUIECKUX

noJien

101 Pemenne 3amau

102 [Tone Toueunoro 3apsiaa. [lone paBHOMEPHO
3apsKeHHOU cepbl

[Tosie paBHOMEPHO 3apsHKEHHOTO 10 00bEMY

103
1rapa. ITone PAaBHOMCPHO 3apAKCHHOU




OECKOHEUYHOM IIJIOCKOCTH

HpOBOZ[HI/IKI/I B DJICKTPOCTAaTHYCCKOM II0JIC.

104 VYcioBue paBHOBECHs 3apsI0B

105 JIM3J1eKTPUKY U TOJTYIPOBOIHUKY B
AJIEKTPOCTATUYECKOM I10JIE
Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOPa. DNEKTPOEMKOCTb IIJIOCKOTO
KOH/JIeHcaTopa

107 [TapannenbHoe coelMHEHNE KOHEHCATOPOB

108 [TocnenoBarenpHOE COETMHEHUE
KOHJICHCATOPOB

109 DHeprus 3apsLKEHHOT0 KOHIEHcaTopa

110 Pemenue 3amau

111 JIBr>KeHME 3apsSyKEHHOM YaCTULIBI B
OJTHOPOIHOM 3JIEKTPHUECKOM TI0JIe

112 Pemenue 3agau

113 O0600111eHrE U cUCTeMaTU3allks 3HaHUI 10
TeMe "DIeKTpudeckoe noie"

114 KonTtponbHas paboTa o reme
"OnexTpuueckoe noiue"
Cuna Toka. ITocTossHHBIN TOK. Y cl10BUS

115 CYLIECTBOBAHMSI IOCTOSTHHOTO
AIIEKTPHYECKOTO TOKA

116 Ncrounuku Toka. Hanpspkenne u 9/1C

117 3akon OMa 1St yJacTKa IeTH.
DJEeKTpUIECKOe CONPOTUBIICHHE

118 3aBUCUMOCTb COIIPOTUBIIEHHSI OZTHOPOIHOTO




MMPOBOAHHMKA OT €I'0 JJIMHBI U IIJIOIIAAN
IMOIICPECYHOr0 CCUCHU S

YaenpHoE COIIPOTUBJICHUC BCIICCTBA.

119 1
Pemrenue 3amau

120 [TocnenoBarensHOE, MapalICIbHOE, 1
CMEIIaHHOE COCIMHEHHE TTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX IJEKTPUUECKUX 1
nenei. [Ipasuna Kupxroda

122 Pemenne 3agau 1

123 Pabora sanekTprueckoro Toka. 3aKoH 1
Jxoyna —Jlenua

124 Pemenue 3agau 1
MOIIHOCTB MEKTPUIECKOTO TOKA.

125 TemnoBas MOIITHOCTD, BIACIsIeMast Ha 1
pesucrope

126 Pemenue 3agau 1

127 O/1C u BHyTpEeHHEE CONTPOTUBIICHUE 1
HCTOYHHKA TOKA

128 3axon OMa 1 IOJTHOM (3aMKHYTOI) 1
ANEKTPUUYECKON LIeTn

129 Pemenue 3agau 1

130 MOIIHOCTh UCTOYHUKA TOKA 1

131 Kopotkoe 3ambikanue 1

132 Konnencarop B 1ienu nocTOSIHHOTO TOKa 1

133 Pemenue 3agau 1

134 Pemenue 3amau nmo teme "lIlocToAHHBINI 1




3IEKTPUYECKUN TOK"

Pemrenue 3amay o teme "I1oCcTOSHHBIHM

135 _—
JIEKTPUUYECKHUI TOK

136 Pemrenue 3amay o teme "I1oCcTOSHHBIHM
AIEKTPUUYECKUN TOK"

137 O06o001IeHne 1 cucTeMaTU3alus 3HaHUH 110
teme "I1oCTOsSHHBIN 31eKTpUYeCKuil TOK"

138 Kontposnbnas pabota mo teme
"I[TocTOSIHHBIH AEKTPUIECKUMA TOK"
DnexTpuyecKas MpOBOAUMOCTD PA3IUYHBIX

139 BEIIECTB. DJIEKTPUUECKUN TOK B METaJlIax.
CBepXmnpoBOIUMOCTh
DNeKTpUUYECKUN TOK B pacTBOpax U

140 pacruiaBax JIeKTPOJIUTOB. 3aKkoHbI Papaes
JUIS DJIEKTPOJIA3a

141 DnexTpuueckuil Tok B razax. [lnazma

142 DneKTpUUeCKUi TOK B BaKyyMe.
BakyymHble npu6opsl

143 DNeKTpUUECKUN TOK B MOTYIIPOBOJIHUKAX

144 [TomynpoBOTHUKOBBIE TPUOOPEI
Pu3NYECKU IPAKTUKYM 110 TEME
"M3mepeHune CUITbl TOKA U HATIPSKEHUS B
L[ENU MOCTOSIHHOT'O TOKa MPHU MOMOIIN

145 aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX

npuOopoB" win "3HaAKOMCTBO ¢ IU(PPOBOIA
nabopatopueit o ¢pusuke. [Ipumeps
U3MepeHust PU3NUECKUX BETMUHH TPH




IIOMOLIY KOMITBIOTEPHBIX JaTYUKOB"

146

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHrne HepaBHOMEPHOTO JIBU>KEHUS C
LEJIBIO ONPEAEIIEHUS MTHOBEHHOM
ckopocTH"

147

Pu3nYECKU IPAKTUKYM 110 TEME
"H3mepenue ycKkopeHus mpu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JIBMKCHHMH 110 HAKJIOHHOM IMJIOCKOCTH" MITH
"UccnenoBanue 3aBUCUMOCTH IIyTH OT
BPEMEHHU TMIPU PABHOYCKOPEHHOM
IBIOKeHUN"

148

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue ycKopeHusi CBOOOIHOTO
najgeHus" win "M3ydenue NBHKEeHUs Tena,
OpOILIEHHOT0 TOPU30HTAILHO"

149

@uU3NYECKU NPAKTUKYM I10 TEME
"N3yueHue ABUKEHUS TeJla IO OKPYKHOCTH
C IIOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO" HIN
"HccnenoBanue 3aBUCUMOCTH IIEPHOA
oOpallleHus: KOHUYECKOTO MasiTHUKA OT €ro
napameTpoB"

150

@u3nYeCcKUil NPAKTUKYM IO TEME
"M3MmepeHune paBHOJCHCTBYIOIIEH CHITBI
IIpU JABMKEHUH OpycKa M0 HaKJIOHHOU
miockoctu" uin "IIpoBepka runoressl o
HE3aBHCUMOCTH BPEMEHHU JIBUKEHUS OpycKa
10 HAKJIOHHOM IUIOCKOCTH Ha 3aJJaHHOE
paccTositHuE OT €ro Macchl"




151

@uU3NYECKUMN IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCUMOCTH CHJI
yIPYroCTH, BOSHUKAIOIIUX B MIPYKUHE U
pe3nHOBOM o0pasiie, OT X Aedopmaruu"
iy "M3yueHne NBUKEHUS CUCTEMBI TEJl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIErKkui 6y10K"

152

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenne kodppuuneHTa TpeHns 1o
BEJIMYMHE YTIIOBOTO KO3 PUIeHTa
3aBucumoctu Frp(N)" win "UccnenoBanue
JBMOKEHUS OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C IepEMEHHBIM K03 purimeHTom
Tpenus" wnn "M3yueHue ABUKEHUS Ipy3a
Ha Bally ¢ TpeHuem"

153

@uU3NYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUNA paBHOBECHUS
TBEPAOrO TeJa, UMEIOIIET0 OCh BpaleHus"
niu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" win "M3yuenue
YCTOMYUBOCTHU TBEPIOTO TEJIA, UMEIOILETO
IJIOLIA/b OMOPHI"

154

Pu3nYECKUil TPaKTUKYM 110 TEME
"N3mepenue umIynbca Tena mno
TOopMO3HOMY IyTH" 1 "M3mMepenue cuibl
TATH, CKOPOCTH MOJEIH JIEKTPOMOOMIIS U
MOIIHOCTH cuiibl TAru" i "CpaBHeHHe
M3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cunbl" unu "MccnenoBanne coxpaHeHus




HMITyJIbCA [IPU YIIPYTrOM B3auMoAecTBUM"
niu "M3MepeHne KHHETUYECKOM dHeprun
TEJa 0 TOPMO3HOMY IIyTH"

155

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro Iporecca
(pekoMeHI0BaHO HCIIOIb30BaHHE
nudposoit madoparopun)" win "M3ydenue
M30X0pHOro npouecca" unu "M3yuenue
n3obapHoro nporecca” uinu "IIpoBepka
ypaBHEHUS COCTOSTHUS"

156

@uU3NYECKUM IPAKTUKYM 10 TEME
"N3mepeHue yeiabHOU TeI0EMKOCTH " UIIN
"UccnenoBanue mpoiecca OCThIBaHUS
Benrectsa" win "UccinenoBanue
aauabaTHoro npouecca” uinn "M3ydenue
B3aUMOCBSI3U YHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATypPbl KUTICHUS
JKUAKOCTEH"

157

@uU3NYECKU NPAKTUKYM I10 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapEHUS
xuakocten" unu "M3mepenue ynenbHON
TETIOTHI MI1aBJIeHUs Jibja" unu "M3yuenue
CBOMCTB HAaCBIIIEHHBIX TApOB" MU
"N3mepenue abCOIOTHON BIaKHOCTH
BO3/IyXa M OIEHKa MacChl IapoB B
nomenieHun". M3mepenne kodddumrenrta
MMOBEPXHOCTHOI'O HATSHKEHUS

158

PuU3NYECKUI IPAKTUKYM 10 TEME
"HaOmroeHue npeBpalieHus S3Heprun




3apsKEHHOT0 KOHJIEHCATOPA B SHEPTHUI0
n3nyuyenus ceeroauona’ ninm "Msyuenue
MPOTEKAHUs TOKA B LIETIH, COACpKAIICH
koHzaeHcarop" unu "Pacnpenenenue
Pa3HOCTH MOTESHIUAJIOB (HANIPSHKEHUS ) TPU
IOCJIENOBATEILHOM COEIMHEHUN
KOHJIEHCATOPOB"

159

@uU3NYECKUM IPAKTUKYM 10 TEME
"UccnenoBanue CMEUIaHHOTO COSAMHEHUS
pe3uctopoB” win "M3mepenue yaenbHOro
COIPOTHUBIICHUS TIPOBOIHUKOB" HIIN
"HccnenoBanue 3aBUCMIMOCTH CHITBI TOKA OT
HaIPsHKEHUS JJ1sI JTAMITbl HAaKaTMBaHUs"

160

Pu3NYECKU IPAKTUKYM 110 TEME
"Habmroaenue amekTpoiaun3a’ win
"U3mepenue 3aps1a OJHOBAIIEHTHOTO HOHA"
nnu "MccmenoBanne 3aBUCHMOCTH
CONPOTUBIIEHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIbT-

aMIIepHOM XapaKTEepUCTHKH auoaa”

161

Pesepublil ypok. O600611eHNE 1
CHUCTEMaTHU3aIlMs 3HAHUH 110 TeMe
"Kunemaruka"

162

PeseprubIil ypok. O6001eHIE 1
CUCTEeMaTH3allusI 3HAaHUH 10 TeMe
"IlnHamMuka"

163

PeseprubIiil ypok. O600611eHNE 1
cucreMaTus3alisg 3Hauui mo reme "CraTtuka
TBepaoro rtena"




164

PesepBHelit ypok. O6001mIeH e 1
cUcTeEMaTH3allMs 3HAHUH 10 TeMeE "3aKOHBI
COXpaHEHUs B MEXaHUKE"

165

PesepBHeIit ypok. O6001IeHNE 1
cucTeMaTu3aius 3HaHui 1no reme "OCHOBBI
MOJIEKYJIAPHO-KMHETUYECKO Teopun"

166

PesepBHelit ypok. O000IICHHE 1
CHCTEMAaTHU3aIMs 3HAHUH 110 TEME
"Tepmonunamuka. TernnoBsie MalliuHb"

167

PesepBubIiil ypok. O600611eHIE 1
CHCTEMAaTH3allHs 3HAHMH 110 TeME
"ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBble nepexoabl"

168

Pesepubiil ypok. O60011eHIE 1
cucreMaTmu3anus 3HAHUH 110 TEME
"OnexTpuueckoe noiue"

169

PesepubIil ypok. O600611eHNE 1
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"IIoCTOSHHBIN 3JIEKTPUUECKHUNA TOK"

170

Pesepublit ypok. O600611eHNE 1
CHCTEMAaTH3alMs 3HaHuM 1o TeMe "Toku B
pa3nnuHbIX cpeaax”

OBIIEE KOJIMYECTBO HACOB I10
ITPOTPAMME

170

16




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoanenie (- IlpaxTirieckne fll3y'leHI/Iﬂ :)Iﬁlc)l:f;oBaTeanme
padoTsbI padoThbI pecypeni
B3anmopeiicTBUE MOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE TMoJe. 1
['mnoresza Amnepa
Bekrop marautHON nHAYKUMuU. [TpuHnmn
2 CYNEPIIO3UIIMN MarHUTHBIX 1oJiei. Jlunuu 1
MarHUTHON UHIIYKIIUU
3 MarHnuTtHoe moJie MPOBOJHHUKA C TOKOM. 1
OmnbIT DpcTena
Cwita Amriepa, e€ HampaBJICHHE U MOJTYJIb 1
Pemenue 3amau 1
5 [Ipumenenue 3akoHa Ammnepa. 1
DNeKTPOU3MEpPUTENbHbIE TPUOOPHI
Cuua Jlopenua, e€ HanpaBJiI€HUE U MOJYJIb.
7 JBi>keHue 3apsoKeHHON YacTHITHI B 1
OJIHOPOJIHOM MarHUTHOM II0JIe
8 Pemienue 3anau 1
PaGora cunbl Jlopenia
10 Perenue 3amau 1
11 MarHuTHOE 1I0JI€ B BEMIECTBE. 1
DeppoMarHeTHKH, Mmapa- U JHaMarHeTUKU
12 OcHoBHbIE CBOMCTBA (heppOMarHETUKOB. 1




[Tpumenenue GpeppoMarHeTHKOB

13 Pemrenne 3aga4 mo treme "MarauTtHoe mnoje"

14 Pemenne 3agau o teme "MarauTtHoe 1osne"

15 SIBneHne 211EKTPOMarHUTHOW UHAYKIIVH.
[ToToK BekTOpa MAarHUTHOW MHIYKIIUH

16 OJ1C uHIyKIMN

17 3aKO0H 3JIEKTPOMArHUTHON UHIYKIIUN
®apanes

18 Buxpesoe anexkrpuueckoe nose. Toku Oyko

19 OJ1C MHIYKIIUU B IBUKYITUXCS
MIPOBOAHHUKAX

20 Pewmenue 3agay

21 [TpaBuno Jlenmna

99 WuayktuBHOCTH. KaTyllika HHIYKTUBHOCTH
B IICITHM ITIOCTOSSHHOI'O TOKA

93 SBnenue camounaykuuu. IC
CaMOWHIYKITUU

24 DHeprusi MAarHUTHOTO TIOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

25 Pemenne 3amau

26 O0001IeHre ¥ cUCTEMAaTH3aLNS 3HAHUH 110
TeMe "DneKkTpoarnHaMuKa"

97 KonTponbHas pabota o teme
"OnexTpoauHamuka'

08 KonebarenbHas cucrema. CBOOOIHEIC

koneOanus. ['apMonnyeckue KoneOanus




Kunematuueckoe U fUHAMHUYECKOE

29
oIMcaHue KoueOaTeIbHbIX IBKECHUN
DHepreTuyeckoe onucanue. BeiBos

30 JTUHAMHUYECKOTO OIMCAHMS TAPMOHUYECKUX
KoJIe0aHUH M3 UX YHEPreTHUECKOTO 1
KUHEMATHYECKOr0 OIMUCAHUS

31 Awmrmutyzaa u (asza koneOaHwmit
[Tepuon u yacrora konedanuii. [lepuon
MAJIBIX CBOOOIHBIX KOJIEOaHMH

32 MaTeMaTh4yecKkoro Mastuka. [lepuos
CBOOOJHBIX KOJIEOaHUH IIPY>KUHHOTO
MasiTHUKa

33 3aryxaromue koyie0anus. BeiHyX1eHHBIC
koneOanust. Pe3onanc

34 ABToKoJIe0aHNA

35 Pemenue 3agau

36 VYpok-koHdpeperuus "MexaHudeckue
KoJIe0aHus B My3bIKaJIbHBIX HHCTpyMeHTax"

37 O00011eHNe ¥ cUCTEMAaTH3ALNS 3SHAHUH 110
TeMe "Mexannueckue koiedanus"

38 DNeKTpOMarHUTHBIE KOJIEOaHHUS.
KonebaTenbHbIi KOHTYP
®opmyna Tomcona. CBsi3b aMILTUTY/IbI

39 3apsiaa KOHJASHCATOpa ¢ AMILTUTYI0M CHITBI
TOKa B KOJIEOATeIbHOM KOHTYpE

40 3aKOH COXPaHEHUs SHEPTUU B UACATLHOM

K0J1e0aTeIbHOM KOHTYpE




3aryxarllue 31eKTPOMarHuTHhIE

41 KosiebaHus. BeinyxkieHHbIe
AJIEKTPOMArHUTHBIE KOJICOaHUsI

42 IIepemenHbIl TOK. Pe3uCTOp M KOHAEHCATOD
B LIENIU [IEPEMEHHOT0 TOKa

43 Karyiika nHIyKTUBHOCTH B LIETTH
MEPEMEHHOT0 TOKa

44 3akoH Oma Jy1sl JIEKTPUUYECKOM 1IeTTH
MEePEMEHHOTO TOKa
MoIHOCTh NEPEMEHHOTO TOKA.

45 AMIUIUTYAHOE U ACHCTBYIOLIEE 3HAUCHHE
CHUJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B 37eKTprUUeCcKOi nenu

47 Pemenue 3amau
WneansHblif TpancopmaTop.

48 [Ipou3BoaCTBO, IEpeIaya U MOTpedIICHNE
ANEKTPUYECKON SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE

49 anekTposHeprun. Kynbrypa ucnosib3oBaHus
AJIIEKTPOIHEPIUH B IOBCETHEBHOM KU3HU

50 Pemenue 3agau

51 Pemenue 3amau

59 O00011eHre ¥ cUCTEMAaTH3aLNS 3HAHUH 110
TeMe "DIeKTpOMarHuTHhIC Kojaebanus"

53 Mexanndeckre BOJIHbI. XapaKTEPUCTUKN
MEXaHUYECKUX BOIH

54 CBoiicTBa MEXaHMUYECKUX BOJH




55

3BYyK. XapaKTEepUCTUKHU 3ByKa

Nudpa3syk u yneTpassyk. lllymoBoe

56
3arpsi3HEHNE OKPY KaIoLIeH cpebl

S7 Pewenune 3anau

58 DJeKTpOMarHuTHbIE BOJIHBL. U3iyueHue
AIEKTPOMArHUTHBIX BOJIH

59 DHeprusi MEKTPOMArHUTHBIX BOJIH.
CBolicTBa 3IEKTPOMArHUTHBIX BOJIH
IITkana 3MeKTPOMarHUTHBIX BOJIH.

60 [TpuMeHeHne AIEeKTPOMAarHUTHBIX BOJH B
TEXHHKE U OBITY
[TpuHIUIIBI paANOCBSI3U U TEIICBUICHHUS.

61 Panunonoxkanus. DneKTpoMarHuTHOE
3arpsi3HEHNE OKPYKAOIIEH CpeIbl

62 Kontposnbnas pabora o teme "Konebanus
Y BOJTHBI"

63 Csert. 3aK0H NPSIMOJIMHEHHOTO
pacnpocTpaHEHHUs CBETa

64 Pemenue 3a1ay Ha NpUMEHEHUE 3aKOHA
MPSIMOJIMHEMHOTO paCIPOCTPAHEHUSI CBETA

65 Otpaxenue cBeta. [Lmockoe 3epkao.
Cdepuueckoe 3epkaiio
[Tpenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN MTOKa3aTelb IPETIOMIICHHUS.

66 [TomHOE BHYTpEHHEE OTpaKCHHE.

IIpenenbHBIN yroJ MOJHOTO BHYTPEHHETO
OTpaXCHUS




Pemenne 3ala4 Ha IPUMCHCHHUEC 3aKOHOB

o7 OTpPaKeHUS U MIPEJIOMJICHUS CBETA

68 Xon nyuent B npusMe. [lucriepcus cera.
CnoxHbIN cocTaB Oenoro ceera. L{Ber

69 JInn3pl. DOKYCHOE pacCTOSTHUE U
ONTHUYECKas CUJIA JTUH3BI

20 [TocTpoenune n300paXkeHNH B JIMH3aX U UX
cUCTEMax. Y BEIMYECHHE JINH3BI
Pemenue 3agau Ha noctpoeHue

71 M300paXKeHU, IOTy4aeMbIX C TOMOIIIBIO
JIVH3

72 ['na3 kak onTUyeckas cuctema

73 Pemenue 3anau. [Ipenensl npuMeHumMocTu
TEOMETPUYECKOMN ONTHUKH

74 CKopocCThb cBETa M METO/IbI €€ N3MEPEHNUS

75 [ucnepcus cBera

76 Wutepdepeniiys ceera

77 KorepeHTHbIe HCTOUHHKHU. Y CIIOBHS
HaOJI01eHUSI MAKCUMYMOB M MUHUMYMOB

78 Pemenue 3agau

79 [Tpumenenue uHTEpHepeHIUN

80 Judpaxuus ceera

81 Judpakumonnas pemérka. Y cioBue
HaOJII0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3agau

83 ITonnepe4HOCTh CBETOBBIX BOJIH.




[Tonsipusanus ceera

84 Pemenwue 3amau 1

85 CBeToBbI€E BJICHUS B IPUPOJIE 1

86 O060011eHre 1 cUCTEMaTH3aLusl 3HAHUH 11O 1
teme "OnTtuka"

87 KoHnTtposbHast padota 1o teme «OnTuka 1
['paHUIBI MPUMEHUMOCTH KJIACCHICCKOU

88 MEXaHHUKU. 3aKOHBI AIEKTPOJUHAMUKU U 1
MPUHIIUIT OTHOCUTEIILHOCTH

89 ITocTynarel cnenuanbHOM TEOPUH 1
OTHOCHTEJIBHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAI.
[IpeoOpazoBanus Jlopenma. Ycnosue

90 IpUYUHHOCTU. OTHOCUTEIBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe/JIEHUEe BPEMEHH U
COKpAIICHUE JITHHBI

o1 DHeprus U UMITYJIbC PETSITUBUCTCKOM 1
YaCTHUIIBI

92 CBs13b MaccChl C HEpTUel U UMITYICOM 1
PESITHBUCTCKOW YaCTHIIBI. DHEPTHSI TTOKOS

93 PaBHOBecHOE TeMII0OBOE U3NTyUYEeHHE 1

94 3akoH cmenieHus Buna 1

95 I'unore3a M. [1nanka o kBaHTax. GOTOHBI 1

96 DHeprust U UMITyJIbC HOTOHA 1

97 ®dotorpdext. OnbiThl A. I'. CTONeTona. 1
3akoHsb! poTodddexra

98 VYpaBHenue DiiHTeiHa 1 poTorddekra. 1




"Kpacnas rpaauma” ¢porodddekra

99 Hasnenue ceera. Onwitel I1. H. JIeOeneBa

100 BoitHOBBIE CBOIICTBA YaCTHI]
Boansl ne bpoins. JlnuHa BOIHbL 1€

101 Bpoiinis u pa3mMepsl 00J1aCTH JIOKATH3AIHH
JBUKYIICHCS YaCTHIIbI

102 KopnyckynsspHO-BOJIHOBOH TyaJi3M

103 Judpakius 2JIeKTPOHOB Ha KPUCTAILIAX
Crneuuduka uamMepeHunii B MUKpOMHUpE.

104 COOTHOILICHHS HEONPeAeIEHHOCTEN
['eiizenOepra

105 Pemenue rpadudeckux 3amaq

106 Pemenue pacuéTHbIX 3a/1a4
Kontposnbnas pabora mo remam: "OCHOBBI

107 CTO", "KopnyckyJsspHO-BOJIHOBOI
Tyanu3m"”

108 OMBITHI 110 UCCIIETOBAHUIO CTPOCHUS aTOMA.
[TnanerapHast Mozens atoMa Pesepdopaa

109 IToctynarsr bopa

110 Bungst ciektpoB. CiekTp ypOBHEH SHEPTUH
aToMa Boj0poza

111 CrioHTaHHOE U BBEIHY)KICHHOE H3JTydeHHUE
cBeTa

112 Jlazep
Hyxnonnas monens siipa ['eiizenOepra-

113 MBaHeHKo. 3aps1 1 MacCOBOE YHCIIO AAPA.

M3otonwl. PagnoakTHBHOCTH




114

3aKoH paguoakTUBHOIO pacnajaa. CBoiicTBa
MOHU3UPYIOLIEro u3nydyeHus. Biusuue
PaaAOaKTUBHOCTH HA )KUBBIC OPraHU3MBbI.
Jo3umerpus

115

DHeprus CBs3M HYKJIOHOB B siipe. SliepHbie
cuibl. Jleext macchl aapa. SnepHbie
peaxumu. SnepHeie peaktopsl. [Ipodiaembl
YIPABJIIEMOTO TEPMOSIAEPHOTO CHHTE3A.
DKOJIOTHYECKHE aCHIEKThI Pa3BUTHUS SCPHON
DHEPreTHKH

116

Metompl perucTpaluu U UCCIeA0BAHUS
aJIeMEHTapHbBIX YacTull. DyHIaMeHTaIbHbIE
B3aUMOJIEUCTBUS. bapuoHbl, ME30HBI U
nentoHsbl. [IpeacraBnenne o CtanaapTHOM
Mozenu. KBapk-TitooHHAst MOJIEIb aJpOHOB

117

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnnHCTBO hrznyeckoit KapTHHBI
MHpa

118

Orarnbl pa3BUTHS ACTPOHOMUH. 3HAUCHHE
ACTPOHOMUH

119

[IpuMeHUMOCTh 3aKOHOB (PUBHUKH JJIS
00BsICHEHUS PUPOJIBI KOCMUYECKHX
00BeKTOB. MEeTOIbI aCTPOHOMHYECKHX
HCCIIeTIOBAHUM

120

COBpeMeHHBIe OIITHYECCKUE TCICCKOIIBI,
paIuoTeNnecKonbl, BHEaTMOC(hepHas
ACTPOHOMHUSI




121

Bun 3Bé3gHoro HeOa. Co3Be3aus, spKue
3BE31bl, JIAHETHI, UX BUAUMOE JIBUYKEHUE

122

Comnueunas cucrema. Comnue. Comaeynas
aKTHUBHOCTh. MicTounuk sHeprun ComnHIa u
3BE3]I

123

3BE3/1bI, UX OCHOBHBIEC XaPaKTEPUCTUKH.
Juarpamma "cneKTpaJibHBIHN Kj1acc —
CBETUMOCTB"

124

3B€3[[I)I TJIaBHOM II0CIICIOBATEIFHOCTH

125

Bnytpennee crpoenue 38é311. CoBpeMEHHBIE
MPEJCTaBJICHUS O TPOUCXOKICHUHN U
sposronun CoJiHIIa ¥ 3BE€311. DTallbl >KU3HHU
3BE3]

126

Muneunsiii [Tyt — Hama ["anaktuka. Tunsl
rajakTuk. YEpHbIE BIPBI B ApaX FATAKTUK

127

Bcenennas. Paciunpenue Beenennoil. 3akoH
Xabb6na. Teopus bonbiioro B3peiBa.
PennkroBoe n3nydenue

128

MacmrabHast cTpykTypa BeenenHoi.
Meraranaktuka

129

Hepeménnbie npo6iieMbl aCTpOHOMHUH

130

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccmeqoBaHue MAarHUTHOTO OIS
MMOCTOSTHHBIX MarHUTOB" HIIH
"UccnemoBaHue CBOMCTB
beppomarneTukoB" win "HccnenoBanue
JIEHCTBHSI IOCTOSTHHOTO MarHWTa Ha paMKy €
TOKOM"




131

Pu3nYeCcKuil MPAKTUKYM 110 TEME
"N3mepenue cunbl Amnepa” nin "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
unu "OnpeneneHre MarHuTHON UHYKIIMU
Ha OCHOBE M3MEpEHUs CuiIbl Ammepa"

132

®Pu3nYECKUi MPaAKTUKYM 110 TEME
"UccnenoBaHue IBICHUS
AJIEKTPOMArHUTHOW MHAYKIMU" WK
"Onpeznenenye HIYKIUU BUXPEBOTO
MarduTHOTO 1moJjis"

133

Pu3nYeCcKuil MPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS CaMOMHIYKITUN"
niu "COopka MOJIENH 3JIEKTPOMAarHUTHOTO
reHeparopa"

134

Pu3nYecKuil TPAKTUKYM 110 TEME
"Nzmepenue neprojia CBOOOHBIX
KOJIEOaHUN HUTSIHOTO U IIPY>KUHHOT O
MasiTHUKOB"

135

Pu3nYecKuil MPaKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTUHU B IPYKUHHOM
MasiTHUKe"

136

Pu3nYecKuil MPaKTUKYM 110 TEME
"HccnenoBanure nMepeMeHHOr0 TOKa 4epe3
MIOCJIEIOBATEILHO COSTMHEHHEIE
KOHJEHCATOp, KaTyLIKy U pe3ucTop” win
"UccnenoBanue pabOThl HCTOYHUKOB CBETa
B LIETIH IEPEMEHHOTO TOKA"

137

Pu3nYeCcKuil MPaKTUKYM 10 TEME




"N3y4yeHne napaMeTpoB 3ByKOBOI BOJIHBI"

138

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"M3Mepenne nokazaresns npeaoMIeHUs
crexsa" win "llomydenue n300pakeHus B
CUCTEME U3 IIJIOCKOI0 3epKajia U JUH3bI"

139

Pu3nYeCcKuil MPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha MpuMepe
Kuakux auH3)" uinu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3n4eCcKui MPAKTUKYM 110 TEME
"Habnronenue nudpakiuu, uHTephEepeHITUN
Y noJisipu3anuu csera'

141

Pu3nYecKuil NPAKTUKYM 110 TEME
"OnpeneneHye UMITYJIbCa U JHEPTUH
PENATUBUCTCKUX YacTull (1o ¢ororpadpusim
TPEKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM
nose)"

142

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenue nocrossHHOM [ l1anka Ha
OCHOBe HccieoBanus pororddexra” mim
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMO/]I OT HapsikeHus"

143

Pu3nYecKuil MPaKTUKYM II0 TEME
"HccnenoBanue ciekTpa pa3pe:KeHHOTo
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocTtostHHOM Punbepra”




144

Pu3nYeCcKuil MPAKTUKYM 110 TEME
"HccnenoBaHue paguoakTHBHOTO (hOHA C
MCIIOJIb30BAaHUEM JIO3UMETpa' Un
"N3yueHune moromeHus 6eTa-4yacTuil
aTtOMUHUEM "

145

®Pu3nYECKUi MPaAKTUKYM 110 TEME
"HaGmroneHus 3BE34H0r0 Heba
HEBOOPYKEHHBIM TJ1a30M C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUITOKEHUN J1J15
OTIpEeICTICHUS TTOJIOKEHHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBepHOro NOTyIIapus U IpKHUe
3BE31b6l" win "HaOmroneHus B TEIECKOI
JlyHbI, IUIaHET, TYMAHHOCTEN U 3BE3IHBIX
CKOITJICHUI"

146

O00011eHNEe U cCTEMAaTHU3aIMA 3HAHUI.
Ponb ¢u3uku 1 acTpoOHOMHHM B
HKOHOMHYECKOM, TEXHOIOTMYECKOH,
COLMAJIBHON U 3THYeCcKoil chepax
JIeSITEIbHOCTH YelloBeKa

147

O0001eHne 1 cucTeMaTU3alsa SHAHUI.
Ponb u MecTo pusmku 1 acTpoHOMHUU B
COBPEMEHHOM HAYYHOU KapTHHE MUpPA

148

O0001eHne 1 cucTeEMaTU3aIlNs 3HAHNI.
Ponb ¢pusnueckoii Teopuu B GopMUpPOBAHUN
MPEJICTaBICHUA 0 PU3NIECKON KapTHUHE
MUpPa, MECTO (PU3MUECKON KapTUHBI MHpa B
o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEACTABICHUI O PUPOJIe




O0001IeHME U CUCTEMATU3ALUS 3HAHUN 110

149
teMe "KunemaTtuka"

150 O0001Ienne 1 cUCTEMATU3AINS 3HAHUH 110
teMe "KunemaTtuka"

151 O060011IeHNE U CUCTEMATHU3AIMsI 3HAHUI 10
teme "lunamuka"

152 O060011IeHNE U CUCTEMATHU3AIMsI 3HAHUI 110
teme "Craruka TBEepaoro tena'

153 O0001Ienne 1 cucTeEMAaTH3alHs 3HAHUH 110
TeMe "3aKOHbI COXpPAHEHHUS B MEXaHUKE"
O0001IeHNEe U CHCTEMATH3aIMs 3HAHUH 10

154 TeMme "OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM
Teopun"

O00011IeHNE U cCUCTEMATH3AIMS 3HAHUI 110

155 teMe "Tepmoaunamuka. TemnoBbie
MaruuHe!"

O00011eHNEe U CHCTEMAaTH3aIMs 3HaHUH 10

156 TeMe "ArperatHble COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEXO0bI"

157 0O00011eHne U cUCTEMAaTH3aINS 3SHAHUH 110
TeMme "DnekTpudeckoe nosue"

158 O0001IeHre ¥ cUCTEMAaTH3aLNS 3HAHUH 110
teMe "l10CTOSAHHBIN AIeKTPUUEeCKUi TOK"

159 O00011eHNEe U cCHUCTEMATH3AIINS 3HAHUH 110
teMme "Toku B pa3inuHbIX cpeaax”

160 O0001IeHNEe U cUCTEMATH3AlHs 3HAHUH 110

TeMme "MaruutHoe noJe"




161

PesepBHeiit ypok. O600ICHHE U
CHCTEMATU3ALM 3HAHUHN 10 TEME
"DIeKTpOMarHuTHasE MHIYKIHS"

162

PesepBHeiit ypok. O600ICHHE U
CHCTEMATU3ALNS 3HAHUHU 10 TEME
"Mexanndeckue xoneoanus"

163

PesepBHeiit ypok. O600ICHHE 1
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
"DNeKTpOMAarHUTHBIE KoieOaHus "

164

Peseprublit ypok. O60011eHuE U
cucTeMaTH3alus 3HaHuH 1o TeMe
"MexaHU4YeCcKue U 3J1eKTPOMarHUTHBIE
BOJIHBI"

165

PesepBHeIit ypok. O6001ICHNE T
cucreMarusanysa 3Ha"Hui mo teme "Omnruxa"

166

Peseprubiit ypok. O6006111eHIE 1
cucTeMatu3aius 3HaHuu o reme "OCHOBEI
CTO"

167

Peseprubiit ypok. O600111eHIE U
CUCTEMAaTH3alLMsI 3HAHUH 110 TEME
"KopnycKynsipHO-BOJIHOBOH yanus3m"

168

PesepBHbIil ypok. O0001IeHHE 1
cucTeMaru3anus 3HaHu# 1o teme "dusznka
atoma"

169

PesepBHbIil ypok. O0001IeHHE 1
cucTeMaTu3anus 3Hauui no reMme "dusuka
ATOMHOTO SIAPa U AJIE€MEHTAPHbBIX YaCTUIL"

170

PesepBHbIil ypok. O0001ICHHE 1




cUCTEeMaTHu3allus 3HaHUM 110 TeMe
"DneMeHThl acTpopuzuku"

OBIIEE KOJIMYECTBO YACOB 10
I[TPOI'PAMME

170

16




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» ®usuka, 11 kmace/ Kacesinos B.A., O011ecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxuinonepHoe oduiecTBo «3naTenscTBo
«IIpocBenieHne»

» Gusuka, 10 kinace/ KacwsinoB B.A., O011ecTBO ¢ OrpaHUYE€HHON
OTBETCTBEHHOCTHIO «JI[PODAY»; AkiinonepHoe 061ecTBo «M3aaTenbCcTBO

«HpOCBeHIeHI/IC»

METOIUYECKHUE MATEPHUAJIbI 1JISA YAUTEJIA
®wusuka. Yriayonennsiii ypoBenb. 10—11 kmaccrl | pabouast mporpamma K

muaun YMK B. A. KacesiHoBa: yueOHO-MeTommueckoe nocodue / B. A.
KacesnoB, U. I'. Bmacopa. —M. : lIpoda

2 ®usuka. 10 k1. YriryOneHHslid ypoBeHs : yueOHuK / B.A. KacbsiHoB. — 5-¢
u3., crepeotu. — M. : JIpoda

3 dusuka. 11 k. YrinyOsieHHbIH ypoBeHb : yueOnuk / B.A. KacksHOB. — 5-¢

u3a., crepeoturt. — M. :Jlpoda

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HMHTEPHET

1 http://nsportal.ru - connanbHas ceTh pabOOTHUKOB 00pa30BaHUSI.

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

3 http://festival.1september.ru/articles/ - dhecTuBamb e aroruaecKux MIeH


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

«OTKPBITBIH YPOK».

4 http://lwww.fizika.ru/ - caiiT qist yaurenei GU3MKU U UX YUYCHHKOB.
5 http://www.physics.ru/ - matepuaisl 1o pusmke.

6 www . ege .edu.ru - uadopmannonHssiii moptan EI'D.

7 http :// school - collection . edu . ru / - enunas komiekuus [{OPoB


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

