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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 @Qu3MKe Ha YypPOBHE CpPEAHETO OOIIEro 0Opa30BaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHUN W TpeOOBaHUM K pe3yJibTaTaM OCBOCHUS
OCHOBHOHM o0Opa3oBaTenbHON Mporpammel, mpeacraBieHHbix B ®I'OC COO, a
TaKXke ¢ y4y€ToM QeaepanbHOil paboueil mporpammbl BocnuTanus W KoHuenuuu
npenogaBaHus yueOHoro npeamera «dusmka» B 00pa30BaTeIbHBIX OPraHU3aIMIX
Poccuiickoit  denmeparuu, — pealw3ylOIIMX  OCHOBHBIE  00pa3oBaTeIbHBIC
IPOTPaMMBEI.

[Tporpamma no ¢usmke onpeaensier o0A3aTeNbHOE MPEAMETHOE COJIEpPKaHuE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEA0BATENLHOCTh U3YyUEHUSI TEM U Pa3feiioB
y4eOHOro mpeaMeTra ¢ y4€TOM MEXMIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTMKH y4eOHOro TpoIecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4aroIIuxcs.
[Iporpamma mno ¢uszuke naé€r MpeAcTaBICHUE O UENIX, COAEPKaHUM, OOIIeH
CTpaTeruu OOy4YEeHHs, BOCIHMTAHUSA M Pa3BUTHUS OOYYAIOUIMXCS CpeICTBaMU
yueOHoro npeamMera «duzuka» Ha yriay0inEHHOM YpPOBHE.

N3yuenne kxypca (Qu3mku yriyOnE€HHOTO YpOBHSI TMO3BOJISIET pPEain30BaTh
33729 MpOoPeCcCCHOHANBHON OpUEHTAIIMH, HAMPAaBJICHO HA CO3/JaHHE YCIOBUH IS
IPOSIBJICHUS CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
O0yJaroummMcsi, KOTOpble HEOOXOIWMBI JJsl TPOAOIDKEHUS OOpa3oBaHUSA B
OpraHm3anusiax MnpohecCUOHATBHOIO 00pa3oBaHUsl 1O Pa3IUYHBIM  (PU3UKO-
TEXHHYECKUM U WHXKCHEPHBIM CIEITUATBHOCTSIM.

B mporpamMe 1o (¢u3MKEe ONPENessifoTCS TUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHHUSI Kypca (PM3UKK HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: JINYHOCTHBIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HayuHo-
METOJIOJIOTUYECKOM OCHOBOM Juis pa3paboTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeIMETHbIM M TMPEAMETHBIM pe3yjibTaTaM OO0Yy4arolUXCsi, OCBOMBIIMX
mporpaMmy 10 (U3MKE Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs Ha
yri1yOJIEHHOM YPOBHE, SBJISIETCSI CHCTEMHO-/IESITETbHOCTHBIN TTOAXO/I.

[Iporpamma no gpu3uke BKIIOYAET:

IUTAHUPYEMBbIE pE3yJIbTaThl OCBOCHHUS Kypca (QHU3MKM Ha yrayOIEHHOM
ypOBHE, B TOM YHCJIE TIPEIMETHBIE Pe3yIbTaThI 10 TOAaM O0YyUEHMUS;

cozepxkanne yaeOHoro npeamera «Du3nkay mo rogamMm o0ydeHusl.

[Iporpamma 1m0 (Qu3MKe WMEET NPUMEPHBIM XapakTep M MOXET OBITh
UCIIOJIb30BaHa YYUTENIAMH (DU3UKH JJII COCTABICHUS CBOMX PAOOUYUX MPOTpaMM.

[Tporpamma 1o ¢u3KKe HE CKOBBIBAET TBOPUYECKYIO MHHUIIMATUBY YUHUTEICH U
MPEOCTABISIET BO3MOXKHOCTU JUIS peaM3allii  PA3IMYHBIX METOJUYECKUX
MOIXOM0B K TIPENo/aBaHui0 (U3WKH Ha YIIIYyOJEHHOM YpPOBHE TpU YCIOBHH
COXpaHEHUs 00s3aTeTFHON YacTH COJIepP)KaHus Kypca.



®du3uka Kak Hayka O HambOosee OOHIMX 3aKOHAX MPUPOJIbI, BHICTyMas B
KauecTBE y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHui 00 okpykatomeM mupe. [IkonbHbINA Kype PU3MKN — cucTeMOooOpa3yrouit
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeKaT B OCHOBE TPOILIECCOB M SBICHUN, H3ydyaeMbIX XHMHEH, OHOJIOTHEH,
dbuszmyeckor reorpadueit u actpoHomueit. lcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUU OINpeAeNusio XapakTep W OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHMS
KOCMOCA, MOJYyYEHUs] HOBBIX MAaTE€pHANIOB C 3aJaHHbIMU CBoMcTBamH. M3ydyeHue
(U3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHpPOBAHHE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydarouierocs, B pOpMUpPOBaHUE YMEHHI MPUMEHSTh Hay4YHBIH
METO/]I MO3HAHUS NP BHIOJHEHUN UMH YYE€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kkypca (hu3uKku Ha ypoBHE CpeaHETo 001Iero o0pa3oBaHus MOJI0KEH
pAI MIEH, KOTOPbIE MOYKHO PacCMaTPUBATh KaK IPUHIUIIBI €r0 IIOCTPOCHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JIOTHYECKHU
3aBEpPIIEHHBIM, OH COJIEPKUT MAaTepUall U3 BCEX pa3/iesioB (GU3MKU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoea cenepanuzayuu. B COOTBETCTBUM C HEW Marepuall Kypca (pU3MKH
00BbeIMHEH BOKpPYr (u3Myeckux Teopuil. Begymmm B Kypce sBisiercs
(opMUpOBaHUE MPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEILECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzainus NpPeAnosiara€T HMCIOIb30BAHUE
I'YMaHUTApHOTO MOTEHLHANa (PU3MYECKOM HAYKH, OCMBICIIEHHUE CBSI3U DPa3BUTHUSA
¢u3ukn ¢ pa3BuTHEM OOIIeCTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U YKOJIOITMUYECKUMU TPOOIEMAMH.

Hoea npuxnaonoin nanpagnennocmu. Kypc usuku yriayO0nEHHOTO ypOBHS
IPEANOJIAaracT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHUX M TEXHOJIOTMYECKUX
NPWIOKEHUN HW3YYEHHBIX TeOpuid M 3aKOoHOB. [lpm 3TOM paccmaTpuBaroTCs Ha
YpPOBHE OOIIMX NPEACTABICHUA M COBPEMEHHBIE TEXHMUYECKHE YCTpPOICTBA, U
TEXHOJIOTUH.

Hoea 3Konocuszayuu peanusyercs IOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJCpXaHMs, MOCBIIIEHHBIX 3KOJOTMYECKMM Ipo0ieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBl C PAa3BUTHUEM TEXHUKU U TEXHOJIOTHH, a TaKXe OOCYXICHUS
po0JIeM palMOHAIbHOTO MPUPOIONOJI30BAHUS U IKOJIOTHUECKON 0€3011aCHOCTH.

OcBoeHue copepx aHusi MPOrpaMMbl MO (U3MKE JOIKHO OBITh MOCTPOEHO Ha
OPUHIIMIAX CUCTEMHO-AESITENbHOCTHOrO noaxonaa. [ns ¢usuku peanuszanus 3TUX
OPUHLKIIOB 0a3upyeTcsl Ha UCIOJb30BaHUU CaMOCTOSITEIBHOIO SKCIIEPUMEHTA KaK
IOCTOSIHHO JieiicTBytoero (akropa ydeOHoro mporecca. [is yriyOnéHHoOro
YpPOBHA — 3TO CHCTEMa CaMOCTOSITEIbHOIO YYEHHYECKOI0 HKCIIEPUMEHTA,



BKJTIOYAIOIMIETO (POHTAIbHBIE YUYEHHYECKHE OMbBITHI MPU H3YYEHUU HOBOTO
Marepuana, JabopaTopHbie pabOThl U PaOOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa cmocoba peanu3anuu  (usMueckoro mnpaktukyma. B mepBom  ciywae
MPaKTUKYM TpoBoauTcs jaubo B KoHue 10 u 11 kiaccos, 1100 mocie mepBoro u
BTOPOTO TIONYTrOAMM B KaXJOM M3 3TUX KjaccoB. BTopod cmocod — 3To
UHTErpanus paboT NPaKTHKyMa B CHCTEMY JIaDOpaTOpPHBIX pPabdOT, KOTOpHIC
MPOBOJIATCS B Mpolecce u3ydeHus pasjaena (temsl). [lpu stom monx paboramu
IPaKTUKyMa MOHUMAETCSI CaMOCTOSITENIbHOE MCCIIEOBAHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 0000IIEHHOT0 BU1a 0€3 MOIaroBOM HHCTPYKIIUH.

B nporpamme mno ¢Qusmke cucTeMa YYEHHYECKOTO IKCIEPUMEHTA,
1a00paTopHbIX pabOT U MPAKTUKyMa MpEACTaBIEHA €IUHBIM IepeuHeM. Bridop
TEMATUKHU IS 3TUX BUJOB YYEHHUECKUX MPAKTHUYECKUX PabOT OCYIIECTBIISIETCS
y4acTHHUKaMU 00pa30BaTEIbHOIO MPOIIECCa UCXOs U3 0COOEHHOCTEN MOYPOUYHOTO
IUTAHUPOBAHUSA U OcCHamleHus: kaOuHeta Qusuku. [lpu 3TOM oOecneunBaercs
OBNIQJICHHE OOYYalOIIMMHCS YMEHUSIMU TMPOBOAUTH TMpsSMbIE U KOCBEHHBIC
U3MEpPEHUs, UCCIEIOBAHUS 3aBUCUMOCTEH (U3MUECKUX BEJIMYUH U TMOCTAHOBKY
OIIBITOB IO MPOBEPKE MPETI0KEHHBIX TUIIOTE3.

bonbmioe BHMMaHHME yIENSETCS PEUICHHIO PACYETHBIX W Ka4eCTBEHHBIX
3amay. [Ipu aTOM A pacu€THBIX 3a/lay MPUOPHUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aIaHHOM W HESIBHO 3aJ]JaHHOM (PM3MYECKOW MOJEIbIO, MO3BOJISIONINE MPUMEHSIThH
U3yUYEHHBIE 3aKOHbI M 3aKOHOMEpPHOCTHM KaK M3 OJHOro pasjena Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAaHWUW U3 pa3HbIX pasfesoB. JlJig KayeCTBEHHBIX 3a7a4
PUOPUTETOM SIBJISIFOTCSL 3a/aHusi Ha OOBsSCHEHHWE/TIpe/ICKa3aHue MPOTEKAHUs
buznuecKkux SBICHUN W MPOIIECCOB B OKPYKAIOIICH XKU3HU, TpeOyromue BrIOOpa
du3nIecKoi MOICTH JIJIsl CUTYaIlHH MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusimu OI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIeUeHUI0 Yy4eOHOro Impoliecca Kypc (PU3MKH YriIyOJE€HHOTO
YPOBHS Ha YPOBHE CPEHEro 001Iero o0pa3oBaHus TOJKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (GU3MKH JODKHO OBITH HEOOXOAMMOE
nabopatopHoe O0OpYyAOBAaHHE MJi BBIMOJIHEHHS YKa3aHHBIX B MpoOrpamMme o
(¢u3nKe YYEHHUECKHUX OIBITOB, Ja0OpAaTOPHBIX pabOT U paboT MpakTUKyma, a
TaKXe IEMOHCTPAIIMIOHHOE 000PYA0BaHUE.

JlemoHcTpaunoHHoe 00opynoBaHue (OpMUPYETCS B COOTBETCTBUU €
MOPUHIIUIIOM MUHUMAQJIBHON JOCTaTOYHOCTH H  O0ECIEYMBAET IOCTAaHOBKY
MEPEYMCICHHBIX B TMporpaMmMe 1o (U3UKE KIIIOYEBBIX JEMOHCTpAIUd s
UCCIICIOBAHNSA  HM3y4aeMBIX SIBIEHUH W  MPOLECCOB, DJMIUPUUYECKUX U
(G yHIaMEHTabHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe o0OOpynOBaHWE HJisi YYEHHYECKUX MPAKTHUUYECKUX pPadoT
dopMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCs B pacuére



OJIHOTO KOMIUIEKTa Ha JBYX OOydamomnmxcs. TeMaTH4yecKue KOMILIEKThI
1a00paTOpHOTrO 00OpPYAOBAaHUSI JOJDKHBI OBITh IMOCTPOCHBI HAa KOMILIEKCHOM
UCIOJIb30BAaHUM aHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJI€ IM(PPOBBIX JTa00pATOPHiA.

OCHOBHBIMH HEIISIMHA M3y4eHUS PU3UKH B 00IIIeM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE HHTEpeca M CTPEMJICHUS OOy4JalIIMXCs K HaydHOMY
U3YYEHUIO TIPUPOABI, Pa3BUTHE UX HMHTEUICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUNA O HAyYHOM METOJIe MO3HaHUS U (PopMHUpOBaHUE
UCCJIE0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMUpOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa U3yUeHHUs] OCHOB
CTpOEHUSI MaTepUH U (PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUN OOBSICHITH SBJICHUS C UCIIOIH30BAaHUEM (PU3NUECKHUX
3HAHWM M HAYYHBIX JI0KA3aTENIbCTB;

dbopMupoBaHUE TPEACTABICHUNH O POl (U3UKUA JUIsl Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE N pEACTaBIICHUM 0 BO3MOKHBIX chepax Oymyien
MpoeCCUOHATILHON  JIESITEIbHOCTH, CBSI3aHHBIX € (DU3UKOM, TMOJATOTOBKAa K
JanbHeIeMy 00 y4eHUIO B TOM HaIpaBJICHUU.

JlocTrmxeHre ATUX Lielied 00ecrieuruBaeTCsl PEIICHUEM CISAYIOUIUX 3ajad B
npoliecce N3ydeHus Kypca (PU3UK1 Ha YPOBHE CPEHEro O0IIero oOpa3oBaHus:

NPUOOPETEHUE CUCTEMBI 3HAHUI 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUsAX,  BKIHOYAs  MEXaHHKY,  MOJIGKYJSIPHYIO  (HU3HKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U AJIEMEHTHI aCTPO(DU3UKH;

dhopMupoBaHHUE YMEHUN MPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIT OOBSICHEHUS
bu3nuecKnX SBICHUA B TPHUPOAC W JJIA MPUHATHS TPAKTUYCCKUX PEIICHUN B
MOBCEITHEBHOM JKU3HMU;

OCBOCHHUE CMOCOOOB pEIIEHUs pa3JMYHBbIX 337ad C SBHO 3aJaHHOU
¢u3nyeckoil MOJIENbIO, 3a/ad, MOJPa3yMEBAIOIIMX CAMOCTOSTEIBHOE CO3JaHHe
dusznuecko MOJENU, aJeKBaTHOW YCJIOBMSIM 3aJadd, B TOM YHCIE 3a]ad
WHXXEHEPHOI'0 XapaKkTepa;

MOHUMaHUE (U3MYECKUX OCHOB U TPUHIIMIIOB JIEUCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJIOTMYECKUX MTPOLIECCOB, UX BIHUSHUS HA OKPYKAOUIYIO CPENLY;

OBJIaJICHUE METOJIaMH CAMOCTOSATENILHOTO TIJIAHUPOBAHUS W IPOBEICHUS
buznuecknuX OKCIEPUMEHTOB, aHalM3a W HUHTEpHpeTanud  UHOOpMAINH,
OTpeAENICHHs] JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTaTa;

CO3JlaHHE YCJIOBUU I Pa3BUTUS YMEHHUH IPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOM JIEATEINBHOCTH;



pa3BuTHE MHTEpeca K chepam mpodeCCHOHATLHON eI TEIIbHOCTH, CBI3aHHOU
¢ (PUBHKOIA.

B coorBerctBun ¢ TtpeboBanusimu DOI'OC COO yrnyOnéHHBIN ypOBEHb
n3ydeHus: ydyeOHoro mpeamera «@PuU3MKa» Ha YPOBHE CPEAHEr0 OOIIEero
oOpa3oBaHUsl BBIOMpAECTCS OOYYAIONIUMUCS, T[IAHUPYIOIMMH TPOJIOKEHUE
0o0pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIISL.

Ha u3yuenue ¢usuku (yriyOon€HHbIA ypOBEHb) Ha YPOBHE CPEIHErO OOILIEro
oOpa3zoBanus orBoauTcs 340 wacos: B 10 kmacce — 170 gacoB (5 yacoB B HENEIO),
B 11 xyacce — 170 gacoB (5 4acoB B HEJIEITIO).

[Ipennaraemseiii B mporpamme 1o (U3UKE TMEpPeUeHb JTa0OPATOPHBIX W
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMTENb JENaeT BbIOOD
IpOBEJEHUsI JIA0OpAaTOPHBIX pabOT W ONBITOB C YYETOM HHJMBHAYaJIbHbBIX
0c00EHHOCTEN 00YJarOIINXCS.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. Hay4yHblii MeTOX MO3HAHUS NIPHPOABI.

®duszuka — QyHIaMeHTalbHasg Hayka o npupoje. HayuHbslil MeToa mo3HaHUS U
METOJIbI UCCIICIOBAHUS (PU3UUECKUX SBJICHUI.

DKCHepUMEHT W TeOopus B Mpollecce Mo3HaHus Npupoasl. Habmonenune u
AKCIIEPUMEHT B (PU3HUKE.

CrocoObl  u3MepeHusi (GU3MUECKUX BEJIMYMH (aHAJIOTOBbIE W IU(POBHIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemrHocT  u3MepeHuii  (QU3HYECKUX  BeAWYMH  (aOCONIOTHasT U
OTHOCHUTEJbHA).

MopnenupoBanue (HU3HMUECKUX SBICHUN U MPOIECCOB (MaTepuasibHasl TOYKa,
aOCOJIIOTHO TBEPAOE TENO0, HAcaIbHAs >KUIKOCTb, HACAIbHBIM Ta3, TOUYCUYHBIN
3apsin). ['unoresa. @usznyueckuil 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Du3nueckas
TEeopus.

Ponp u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOM KapTHUHBI
MHUpA, B IPAKTUYECKON NEATEIbHOCTHU JIFOJICH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3MmepeHue cuiibl TOKa W HAOpsDKEHUS B LENH TOCTOSHHOTO TOKa IMpH
MOMOIIIHM aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX MPHUOOPOB.

3HakoMcTBO ¢ 1udpoBoil 1aboparopueit mo dusuke. [Ipumepsr nu3mepeHus
bu3MUeCcKrX BETUYUH TIPU MTOMOIIHA KOMIIBIOTEPHBIX JTATUYUKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe nBrkeHHe. OTHOCUTEIBHOCTh MEXAHHYECKOTO JIBH)KCHHUSI.
Cucrema orcuéra.

[Ipsimast 1 oOpaTHas 3aa4M MEXaHHUKH.

Panuyc-BekTop MartepuanbHOW TOYKHU, €ro MPOCKIHUU HAa OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[lepememienue, CKOpOCTh (CpelHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTH) H
YCKOpPEHUE MaTepUaIbHOM TOYKM, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CroxxeHue nmepeMeIeHn U CI0AKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEUHOE IBUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MYTH MaTEPUAIbHOM TOYKH OT BPEMEHU U UX
rpaduxmu.

CBoOogHOe TajeHue. Y CKOpeHHe CBOOOJHOro majeHus. [[BrkeHue Tena,
OpOIIEHHOTO TOJl YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHUSI MaTepUaIbHON TOYKU OT BPEMEHH M MX TpadUKu.



KpuBomuueiiHoe  nBuKeHue. JIBMKEHHME  MAaTepUaIbHOM  TOYKH 10
OKPY>KHOCTH. YTJIOBasi U JUHEWHass CKopocTh. Ileproa u ydactora oOpaileHus.
LlenTpocTpemMuTelibHOE (HOPMAJIbHOE), KacaTeabHOE (TaHI'€HLUAIBHOE) U TOJHOE
YCKOPEHUE MATEPUATBHON TOUYKH.

TexHuyeckne ycTpoOMCTBAa M TEXHOJOTMYECKHE ITPOLECCHI: CIUAOMETP,
JIBUKEHUE CHApSIOB, LEMHbIE, IIeCTepEHYaTble M peMEHHBbIE IeperayH,
CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mopnens cucteMbl OTCUETA, WIUTFOCTPALNS KMHEMATHUYECKUX XapaKTePUCTUK
JBHKCHUSL.

CriocoObI uccie0BaHus ABUKEHUH.

Nnnroctpanus npeleapHoro nepexoaa 1 U3SMEPEHNUE MTHOBEHHOW CKOPOCTH.

[TpeoOpazoBanue NBUKEHUH C HCIIOIb30BAHUEM MEXaHU3MOB.

[TageHue Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmonenne nABMkeHUs Tena, OpPOIIEHHOTO TMOJA YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.

Hanpasienue cCKkOpOCTH IPpH JIBUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBanue yrioBoi CKOPOCTU B PEIYKTOPE.

CpaBHeHUE NyTEW, TPAaCKTOPUM, CKOPOCTEH ABMKEHHUS OJHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKkmuKym.

N3ydyeHne HEpaBHOMEPHOrO JIBUXKEHHUS C LENbIO ONpENeNeHUs] MTHOBEHHOM
CKOpPOCTH.

W3MepeHne ycKOpeHHs MpHU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUXEHUHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTM IYTH OT BPEMEHM HPH PaBHOYCKOPEHHOM
JBUKCHUU.

N3mepenue YCKOPEHUS CBOOOJHOIO  MaJieHUs (peKoMeHI0BaHO
WCITOJIb30BaHUE ITU(POBOI TabopaToOpun).

W3ydyenue JBHXKEHHMS Tena, OpOLIEHHOro Tropu3oHTaIbHO. [IpoBepka
TUIOTE3bl O MPSIMOM MIPONOPLHOHAIBHON 3aBUCUMOCTH MEXIY JAIbHOCTBHIO
N0JIETA U HAYAJILHOM CKOPOCTBIO TEIA.

M3ydyeHne IBMKEHUS Tela I1I0 OKPYKHOCTHM C IOCTOSHHOM 10 MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepuoja OOpaleHUs] KOHUYECKOr0 MasiTHUKA
OT €ro MapameTpoB.

Tema 2. /lunamuxa.



IlepBeii 3akoH Hprorona. MuepumanbHble cucTeMbl orcuéra. lIpuHumn
oTHocuTenbHOCTH ["anmunes. HemHepuuanbHble CUCTEMBI OTCUETa (OMpEIEIICHHE,
IPUMEDHI).

Macca tena. Cuina. [IppuHImMn cyneprnosuuny CHiL.

Bropoii 3akoH HproTOHA 111 MaTepruaibHON TOUKH.

Tpernii 3ak0H Hpr0TOHA I MaTEpUAIBHBIX TOUYEK.

3aKOH BCEMHMPHOTO TATOTEHHS. ODKBUBAJICHTHOCTh TPABUTALMOHHOW W
VHEPTHOW MaCCBI.

Cuna TsKecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO TAJEHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO TIUIAHETHl M OT Treorpaduueckoil MmupoThl. JIBHXKeHUE
HEOECHBIX TeJl U uX ciyTHUKOB. 3akoHbl Keruiepa. [lepBasi kocMuueckasi CKOpOCTb.

Cuna ymnpyroctu. 3akoH I'yka. Bec Tena. Bec Ttema, aBumxyiierocs c¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpeHune. Cuila TpEHHUsI CKOJBXKEHUS W CHJIA TPEHHS
nokos. Koapdunuent tpenus. Cuna cONMpOTHBICHHUS TpPH JBUKCHUH Tela B
AKUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBHOTO IBUKEHUS.

Jasnenue. I'mapocratuueckoe nasieHne. Cuita Apxumena.

TexHn4eckne yCTpPOWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MOAIINUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauyuu.

HaGmronenue nBuKeHUs TNl B MHEPIMAIbHBIX U HEMHEPIHAIBLHBIX CUCTEMAaX
OTCYETA.

IIprHIUIT OTHOCUTENBHOCTH.

Kauenne nByX LWIMHAPOB WM IIAPOB Pa3HOM MAacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBbHO HEMHEPLUHUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHUE  paBHOACHCTBYIOLIEH  MNPUJIOKEHHBIX K Ty CHI C
IIPOU3BEICHUEM MACCHI T€Jla HA €r0 YCKOPEHUE B MHEPLIMAIbHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOZHUKAIOIIUX B PE3YJIbTATE B3aUMOACHCTBHUS TEN.

N3mepenne Macc no B3auMO/JIEVCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM ITOABEME U MTA/ICHUH.

[lenTpoOexHbIE MEXaHU3MBI.

CpaBHeHUE CUIJI TPEHUS ITOKOS, KAUEHUS M CKOJIbKCHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3mepenre paBHOACHCTBYIONICH CUJI MPU JBUKEHUU OpyCKa MO HAKJIOHHOW
IIJIOCKOCTH.

[TpoBepka rumore3bl O HE3aBUCUMOCTH BPEMEHU MABWXKEHHUS Opycka II0
HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE PACCTOSTHUE OT €r0 MAacCChI.



HccnegoBanue 3aBUCUMOCTUA CHJI YIPYTOCTH, BO3HHMKAIONIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT ux Aehopmaliuu.

N3ydyeHne NBUKEHUSI CHUCTEMBI TE€Jl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON 4Yepes
JETKU OJIOK.

N3mepenue koddduiimeHTa TpeHus Mo BEIMYMHE YTI0BOTrO KoddduimeHTa
3aBUCUMOCTH Fip(N).

HccnenoBanue NBUKEHUsI OpycKa MO HAKIOHHOW TUIOCKOCTH € MEPEMEHHBIM
K03 (HUITHEHTOM TPEHHUSI.

N3ydyeHue nBUKEHUS rpy3a Ha Bally C TPCHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [loctynarenbHoe M BpalaTeabHOE ABUKEHUE
TBEPAOro Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpamieHus. [lnedo cuibl
CrnoxxeHue cuii, TpUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VY cnoBusi paBHOBECHUS TBEPIOTO TENA.

YcroitunBoe, HeyCTOMUHMBOE, O€3pa3TMUHOE PaBHOBECHE.

TexHnueckne yCTpOHCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pelIETYaThIe KOHCTPYKIIMH.

Hemoncmpayuu.

VY cioBus paBHOBECHS.

Bunasl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomol, npaKkmuKym.

HccnenoBanne yclnoBU PpaBHOBECHS TBEPAOrO TeEJa, HMMEIOIIETO OCh
BpallcHUSI.

KoHCcTpyrpoBaHne KpOHIITEWHOB U PACUET CUII YIIPYTOCTH.

N3ydenue ycTOMYUBOCTH TBEPAOTrO TEJIA, UMEIOIIETO IUIOMAb OIOPHI.

Tema 4. 3akonwl coxpanenus 6 MexaHuke.

NMnynbsc MaTepranbHON TOUYKH, CUCTEMBI MaTepUabHbIX TOYEK. LleHTp Macc
CUCTEMBI MATEpUAIIbHBIX TOUEK. Teopema 0 JBHKEHUU LIEHTPa Macc.

NMiysbc cUITbl M U3BMEHEHNE UMITYJIbCa Tea.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBHXKEHHUE.

MoMeHT uMIlylibca MarepualibHOW TOYKH. [IpencraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISIX.

PabGora cunbsl Ha ManoM W Ha KOHEYHOM mnepeMmenieHuu. ['paduueckoe
peJicTaBiIeHue PabOThl CUJIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepualibHOW Touku. Teopema 00 W3MEHEHHH
KUHETHYECKOW YHEPTUU MATEPUATILHON TOUYKHU.



[loTeHIIMaIbHBIE W HENOTEHIHAIbHbIE CWIbl. [loTeHUManbHas >3Heprus.
[loTenmanbHast sHeprust ynpyro aeopMHUpOBaHHON NpyxkuHbL. [loTeHnnanbHas
SHEprus Tejaa B OJHOPOJHOM TI'paBUTAMOHHOM moje. [loTeHunumanbHas 3HEprus
T€la B TPAaBUTALMOHHOM I0JI€ OJJHOPOJHOrO IIapa (BHYTpH U BHE Iapa). Bropas
KOCMUYECKast CKOPOCTh. TPEeThsi KOCMUYECKAsI CKOPOCT.

Csi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHUEM MEXaHMYECKOU
SHEPruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUs MEXaHUYECKON SHEPrUu.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHyumM s HUACATBbHOM XKUJAKOCTA KaK CIIEICTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW SHEPIHH.

TexHnueckrne ycTpoHCTBa M TEXHOJOTMYECKHE MPOLECCHI: IBUKEHHUE PAaKET,
BOJIOMET, KOMEpP, NPYKUHHBIM MHUCTOJNET, THPOCKOMN, (PUrypHOE KaTaHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTrBHOE IBUXKEHUE.

N3MepeHre MOITHOCTH CUJIBL.

M3MeHeHne SHepruM Teja Mpyu COBEPIIEHUH padOTHI.

B3auMHbIe INpeBpalleHUs] KUHETUYECKOM M NOTEHIMAIBHOM SHEPruil Ipu
JEHCTBUU HA TEJIO CUJIbI TSHKECTH U CHJTBI YIPYT'OCTH.

CoxpaHeHue SHEpruy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3Mepenure nMiynbca Tejia mo TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENTH S3JEKTPOMOOMISI U MOIIHOCTU
CHJIBI TSTH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJICOM CHJIBI.

HccnenoBaHne coXpaHEHUs UMITYJIbCA IIPUA YIIPYTOM B3aUMOJICVCTBUH.

N3MmepeHne KUHETUYECKOW SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHEeHME M3MEHEHUS MOTEHIIMAIBHON SHEPTUU MPYKUHBI C PaOOTON CHIIBI
TPEHUSL.

Omnpenenenue pabOThl CHIBI TPEHUS TpPU IBMKEHUH Tela MO HAKJIOHHOM
IUIOCKOCTH.

Paznen 3. Moueky/sipHasi pU3UKa U TEPMOAMHAM MKA.

Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUYUECKOT meopuu.

OcHOBHBIC TIOJIOKEHUSI MOJIEKYIsipHO-KuHeTndeckol teopun (MKT), wux
onbITHOe obOocHOBaHue. [Juddy3usa. bpoyHoBckoe ABMXKEHHE. XapakTep
JBYDKEHUS M B3aMMOJEHCTBHS 4YacTHI] BewlecTBa. MOJAEIM CTPOEHHS TIa30B,
KHUAKOCTEH U TBEPABIX TeT U OOBSICHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE 3TUX



Mojaenel. Macca u  pasmepbl MoJekynd (atomoB). KonaumdecTBo BelecTBa.
[Tocrosnnas ABoraspo.

TennoBoe paBHoBecue. Temmeparypa u cnocoObl e€ usmepenus. lllkama
temneparyp Llenbcus.

Mogenb uaealibHOrO ra3a B MOJEKYJISIPHO-KMHETUYECKOW TEOPUU: YACTHUIIbI
rasza JIBH)KYTCS XaOTUYECKH U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

['a3oBble 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHAs
temneparypa (mkaia temnepatyp KensBuna). 3akon JlaneroHa. M3ompoiieccsl B
UJcaIbHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe
IpeJICTaBJIEHUE U30MPOIIECCOB: U30TEpMa, N30X0pa, U300apa.

CBs3p  MEXIy JaBJICHUEM W  CPEIHEH KHUHETUYECKOM  dHEeprueu
MOCTYNATEAbHOIO TEMJIOBOIO JBMXKEHHUS MOJEKYN HACAIbHOro Tra3a (OCHOBHOE
YPaBHEHHE MOJIEKYIISIPHO-KUHETHYECKOW TEOPUH UJIEATIbHOTO Ia3a).

CBs13b a0COTIOTHON TeMITepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOW HEPTrUer NMOCTYyNaTEIbHOTO TEIJIOBOIO IBUKEHUS €€ YaCTHIL.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHYECKUE IIPOLIECCHI: TEPMOMETP,
OapoMeTp, MoJIyueHHEe HAaHOMATEPHUAJIOB.

Hemoncmpauuu.

Mopenu IBUKEHUS YaCTHI] BEUIECTRA.

Mogenb OpOYHOBCKOT'O IBUKEHUS.

Buneoposnuk ¢ 3anuceio peaasbHOro OpOyHOBCKOTO JBUKEHHUSL.

Juddy3ust KUIKOCTEN.

Mogens onbita lTepHa.

IIputsxenne MOIEKyII.

Mogenu KpUCTaIuIMYeCKUX PeETOK.

HaOmronenue u nccienoBaHue U30MPOIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomol, NPAKMUKYM.

HccnegoBanne mpolecca YCTAHOBIIEHHS TEIUIOBOI'O PAaBHOBECHS IpU
TETUIO0OMEHE MEXKIY TOpsiuei U XOJIIOAHON BOJIOM.

N3ydeHne H30TEpMUYECKOro TMpoiecca (PeKOMEHJAOBAHO HCMOJIb30BaHUE
udpoBoii mabopaTopun).

N3y4yeHne n30X0pHOTro Iporecca.

N3yuenune nzobapHoOro mnporecca.

IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmonunamuyeckas (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBHM st
TEPMOJUHAMHUYECKOW CUCTEMBI. BHENTHNE U BHYTpEeHHUE MapaMmeTpsl. [lapameTpsl
TEPMOJANHAMHUYECKON CUCTEMBbl KaK CpPEJHUE 3HAYEHUS BEJMYMH, OMHUCHIBAIOIINAX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawasio TepMmoguHaMuku. (CaMONpoW3BOJIbHAA — pelaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIIOBOMY PABHOBECHUIO.

Mogenb uWI€anpHOrO Ta3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPaBHEHUN:
ypaBHeHHe MeHnneneeBa—KianeipoHa U BBIPAKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBuss TPUMEHUMOCTH 3TOM MOJEIU: HU3Kas KOHLEHTPALMS YaCTHI], BICOKHE
TeMmIiepatypsl. BeipaxkeHue AJi1 BHYTPEHHEW 3HEPruu OJIHOATOMHOIO HJI€aIbHOTO
rasa.

KBa3ucratnueckrue 1 HeCTaTUYECKUE MTPOLIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKE. Berancienue paboTel no rpaguky
nporecca Ha pV-auarpamme.

Temmonepenayua  kak  cmocod  M3MEHEHMS  BHYTPEHHEHM  DHEpruu
TEPMOJMHAMUYECKOM  cucTeMbl 0e3  coBepuieHuss paboTsl.  KoHBekius,
TEMJIONPOBOJHOCTh, U3TyYEHHE.

KonmnuecTtBo TerioTel. TenmnoéMKocTh Tena. YaelbHas W MOJSIpHas
TEINIOEMKOCTH BeIllecTBA. YpaBHeHME Marniepa. VYenpHas TemiaoTa CropaHus
ToriMBa. Pacyér KonmmvecTBa TEINIOTHI Tpu Terionepenade. [lonstue 00
aauabaTHOM ITpoliecce.

IlepBbiii 3aKkOH TepMOAMHAMUKU. BHyTrpeHHss »dHeprus. KonmuectBo
TEIUIOTBI W paboTa Kak  Mepbl  M3MEHEHHMS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoli 3akOH TEpPMOAMHAMUKH [UJII PAaBHOBECHBIX MPOLIECCOB: YEPE3
3aJJaHHOE PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHCTEMBI MPOXOAUT
eIMHCTBeHHAs aguadara. AOCONIOTHAs TeMIlepaTypa.

Bropoli 3ak0OH TEpMOIMHAMHKH JUISI  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOJKHO TEpeIaTh TEIJIOTY OT 00Jiee XOJIOIHOI0 Tea K 6oJiee HarpeToMy 0e3
komrencanuu (Kmaysnyc). HeobpatuMocTs IpUpOIHBIX TIPOIECCOB.

[Tpunnunel nectus TerioBbix MamuH. KIT/I.

Maxkcumansaoe 3Hauenue KII/. [ukn Kapno.

DKOJIOTUYECKHE aCHEKThl MCIOJIb30BaHUs TEIUIOBBIX JBHrarenei. TermoBoe
3arpsi3HEHUE OKPYKAIOILIEH CPE/IbI.

TexHuyeckue ycTpoWcCTBa M TEXHOJOTMYECKHE IPOLECCHI: XOJOJIUIIbHUK,
KOHJUITMOHED, U3CIbHBIA M KapOIOpaTOpHBIN JIBUTaTeld, IapoBas TypOuHa,
MOJIyYEHUE CBEPXHHU3KUX TEMIEpaTyp, YTWIM3aLUUs «TEIUIOBBIX» OTXOJOB C
MCITO0JIb30BAaHUEM TEIJIOBOI'0 HACOCA, YTHIIM3AIUs OMOOPTraHUYECKOrO TOIINBA IS
BBIPA0OTKHU «TETIOBOI» U JIEKTPOIHEPTUH.

Hemoncmpauyuu.

N3meHeHne TeMieparypbl Ipy aInadaTHYeCKOM PaCITUPEHUH.

Bo3nymHoe orauso.

CpaBHEHME yIEIbHBIX TEIJIOEMKOCTEN BEUIECTB.



CriocoObl U3MEHEHHUSI BHYTPEHHEN YHEPTUU.

HccnenoBanue aquadaTHOro Mmpolecca.

KoMIbroTEpHBIE MOJIENHN TETUIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3mepenue ynenbHON TeIIOEMKOCTH.

HccnenoBanue nponecca OCThIBaHMS BELIECTBA.

HccnenoBanue aquabdaTHOro mpoiecca.

N3ydyeHne B3aMMOCBSA3U SHEPIMU MEXMOJEKYISIPHOIO B3aUMOJCHCTBUS U
TEeMIIepaTypbl KUIIEHUS AKUJIKOCTEH.

Tema 3. Azpecammnivie cocmoanusa éewyecmea. Das3oevie nepexoobwl.

[TapooOpazoBanrie u KoHJeHcalus. lcnapeHne W KUIeHHE. Y AelbHas
TEIUIOTa apooOpa30BaHUs.

Hacplmennele M HeHachblneHHblE mapbl. KadecTBeHHas 3aBUCUMOCTH
IUIOTHOCTH Y JABJICHUs HACBILIEHHOI'O Mapa OT TEMIIEpPaTyphl, UX HE3aBHCHUMOCTH
0T 00bEMa HACBIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT AaBJICHUS
B KUJKOCTH.

Brnaxxnocts Bo3nyxa. AOCONIOTHASI U OTHOCUTENIbHAS BIAKHOCTb.

Teépnoe teno. Kpucrammueckue u amoppHbie Tena. AHU30TPOIHNS CBOMCTB
KpuctayuioB. IlnaBneHne M Kpucrayumsauus. YJIenbHas TEIUIOTa IUIABJICHHUS.
Cybaumanusi.

Hedopmanum tBEpaoro Tena. Pactsokenue u cxxarue. Cupur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemoBoe pacmmpenue KUIKOCTEH U TBEPABIX Ted, 00ObEMHOE M JMHEHHOE
paciupenre. AHrapMOHM3M TEIJIOBBIX KOJIEOAHUN YacTUIl BEUIECTBAa KaK MPUYMHA
TEIJIOBOI'O PacIIMpeHus TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue uepruu B (pa30BbIX MEPEXOaaX.

VYpaBHEHHE TEMI0BOro OanaHca.

IToBepxHocTHOE HaTspKeHHE. KOd(OUIMEHT MOBEPXHOCTHOIO HATSHKEHUS.
Kanwmisapusle sBieHus. J[aBneHue nox NCKPUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlammaca.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHL:  KUIKHE
KPUCTAJLJIbI, COBPEMEHHBIE MaTEPUAIbI.

Jemoncmpayuu.

TerutoBoe pacmmpeHue.

CBolicTBa HaCHIIICHHBIX apOB.

Kunenwne. Kunenue npyu noHMKEHHOM JTaBJICHUH.

M3MepeHne cuiibl TOBEPXHOCTHOT O HATSKEHUS.

OnBITHI C MBUIBHBIMU IJIEHKAMH.

CmauuBaHue.



KanumisapHsle sBiIeHUS.

Mopenn HEHBIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MEPEHHUSI BIIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunbr nedopmaruii.

Hab6monenue mansix gedopmariuid.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, nPAKMUKyM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEMN.

N3mepenue ynenbHON TEIUIOTHI IJIaBICHUS JIbJA.

M3y4yeHne CBOMCTB HACBILIEHHBIX IIAPOB.

N3mepenre aOCONMIOTHOM BIAKHOCTH BO3JlyXa M OII€HKAa Macchl MapoB B
NOMEUIEHUU.

N3mepenne kordduireHTa moBepXHOCTHOTO HATSIKEHUS.

N3mepenue moaynsa FOHra.

HccnenoBanne 3aBUCUMOCTH  JedopMalid  pe3HMHOBOro  obOpasua  oT
MPUIOKEHHON K HEMY CHJIBL.

Paznen 4. daekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzauus Tel U €€ NPOSBICHUA. OJIEKTpUYecKuid 3apsan. JlBa Buaa
DJEKTPUYECKUX 3apsafoB. [IpOBONHMKHM, AUANEKTPUKM M  MOJYIPOBOJHHUKH.
OneMEHTapHbI JJIEKTPUYECKUM 3apsAl. 3aKOH COXpPAHEHHUS AIIEKTPUUYECKOIO
3apsna.

B3anmoperictBue 3apsaoB. Toueunsie 3apsaabl. 3akoH Kymona.

Dnektpuueckoe none. Ero neiicTBre Ha 31EKTPUUECKUE 3apsiibl.

Hanpsok€éaHocte  anekTpuueckoro  nods. [IpoOuwiid  3apsa.  Jluxum
HaIpPsHKEHHOCTHU 3JIEKTPUYECKOro nojisi. OJHOPOIHOE 3JIEKTPUYECKOE TOJIE.

[ToTeHUHATBHOCTD AJIEKTPOCTATUYECKOro ToJid. Pa3HOCTh MOTEHLMANOB U
HanpspbkeHue. [loTeHunanbHas SHeprus 3apsaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHmman snekTpocTaTudeckoro noiisi. CBsai3b HANPSYKEHHOCTH MOJI U Pa3HOCTH
NOTEHIIMAJIOB I  DJIEKTPOCTATHYECKOro Tojisi (Kak OJHOPOJHOIO, Tak M
HEOAHOPOJHOTO).

IIpuHLIMI CYIIEpIIO3UIIUU IIEKTPUYECKUX ITOJIEH.

[Tone Toueunoro 3apsna. [lome paBHOMepHO 3apsikeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOro 1o o0béMYy mapa. llome paBHOMEpPHO 3apsKEHHOU
OCCKOHEUHOM TUIOCKOCTH. KapTuHbl JHHUN HaANpsHXKEHHOCTH HJTUX TIONEH W
AKBUITOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B JIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECHUS 3aps/10B.

JBIeKTpUKU B DJIEKTPOCTaTHUYECKOM  IIOJIE. Jnanexrprueckas
IIPOHMUIIAEMOCTD BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coequHEHNE KOHAEHCATOpOoB. [locnenoBarenbHoe coequHeHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

JIBr>KeHUE 3apsyKEeHHOM YaCTUIIBI B OAHOPOIHOM 3JIEKTPUYECKOM ITOJIE.

TexHnueckne yCTpOMCTBA W TEXHOJIOTHYECKHE IMPOLECCHL: AJIEKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTaTUUECKasl 3aluTa, 3a3eMJICHHE DJIEKTPONpPHOOpPOB,
KOH/JIeHCaTOphI, renepatop Baun ne ['paada.

Hemoncmpayuu.

Y CTpOUCTBO Y MPUHLIMUIT IEUCTBUS JIIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX TIACTHUH.

Mopnens anekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpOBOIHUKH B DNEKTPUYECKOM IIOJIE.

DIIeKTpoCcTaTUYECKas 3alluTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSIHHOW U IIEPEMEHHONU EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUUIOCKOTO KOHJIEHCAaTOpa OT IUIOLIAIH
IJTACTUH, PACCTOSIHUS MEXKIAY HUMU U TUIJIEKTPUUECKOU IPOHUIIAEMOCTH.

DHEprus 3AEKTPUUECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsiaKa U pa3psjika KOHJEHCATOpa Yepe3 Pe3ncTop.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, nPAKMUKYM.

OueHka cui B3auMOJICUCTBUS 3apSKEHHBIX TETT.

HaGronenne npeBparieHus SHEPruH 3apsDKEHHOTO KOHJICHCATOpa B SHEPTHIO
W3JIYYEHHS CBETOAMOIA.

N3yuenune npoTrekaHus TOKA B UEMH, COACPKAIEH KOHIAEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHIUAJIOB (HanmpsKEeHUs) pu
NIOCJIEIOBATEIBHOM COEIMHEHUN KOHJIEHCATOPOB.

HccnenoBanune pa3psana KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulil 31eKmMpuiecKuii mok.

Cuiia Toka. IlocTOsSIHHBIN TOK.

VYcioBus CyIIECTBOBAaHMS ITOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKa. McTouHMKHM
toka. Hanpsokenue U u DJ1C é.

3akoH Oma 1 y4acTKa LEeTu.

DIIEKTpUUECKOE COITPOTUBJICHUE. 3aBUCHUMOCTh COIIPOTUBJICHUS
OJIHOPOJHOI'0 TMPOBOJHUKA OT €ro JJWHBI W IUIOMIAJN TOMEPEYHOIO CEUYCHHS.
Y nenpHOe COMPOTUBIJIEHUE BEIIECTRA.

ITocnenoBarenpHOE, MapaLIEIbHOE, CMEIMIAHHOE COCIUHEHHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnEHHBIX AekTpudeckux neneil. [Ipasuna Kupxroda.



Pabora snextpuueckoro Toka. 3akon [xoynsa—JIenua.

MOIIHOCTh 3JIEKTPUYECKOTO TOKA. TermioBas MOUIHOCTb, BbIAENsIeMasl Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTHBIICHHUE HCTOYHHUKA TOKAa. 3akoH Oma s
MOJIHOM  (3aMKHYTOH) SJIEKTPUYECKOM 1enu. MOIMHOCTh MCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KonaeHcaTop B 1€y MOCTOSHHOTO TOKA.

TexHuyeckne ycTpoOMCTBA M TEXHOJOTMYECKHME MPOLECCHL: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK IIEKTPUUECKONU JHEPTUH.

Hemoncmpayuu.

N3mepenue cuibl TOKa U HAIIPSIAKEHUS.

HccnenoBaHne 3aBUCMMOCTH CUJIbI TOKAa OT HANpPSDKEHUS Uil PE3UCTOPA,
JaMIIbl HAKAJIIMBAHMS U CBETOMO/A.

3aBUCHUMOCTh COIPOTUBJICHUS LWIMHAPUYECKUX MHPOBOAHUKOB OT JJIMHBI,
IJIOLIAAM MOMEPEYHOI0 CEYEHU U MaTepUaa.

HccnegoBaHre 3aBUCUMOCTHU CHIIBI TOKA OT CONPOTHUBIIEHUS MPU MOCTOSSHHOM
HaIPSKECHUH.

[Ipssmoe n3mepenne DJIC. KopoTkoe 3aMbIKaHME raIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHEI0 CONPOTUBIICHUS.

Cnoco0ObI coeTMHEeHNsT UICTOYHUKOB Toka, J/[C GaTtapeil.

HccnenoBanne pa3HOCTH IMOTEHIMAIOB MEXKY MOJIOCAMU MCTOYHHMKA TOKA
OT CHJIbI TOKA B LEIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanne CMEIIaHHOTO COEIMHEHHUSI PE3UCTOPOB.

W3MepeHune yneabsHOro ConpoTUBIECHUS TPOBOHUKOB.

HccnegoBanue 3aBUCUMOCTHM CHJIBI TOKA OT HAOpsDKEHUS JJIS  JIAMITBI
HaKaJIMBaHUA.

VYBenuueHue npejena u3MepeHust amrnepMerpa (BoJbTMETPa).

N3mepenne DJ1C u BHyTpEHHEr0 CONPOTUBIIEHUSI NCTOYHHUKA TOKA.

UccnenoBanue 3aBucumoctd J/]C raapBaHMYECKOrO 3JEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMBIKaHUH.

HccnenoBaHnne pa3HOCTU IOTEHIMAIOB MEXKY MOJMIOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJE€3HOM MOUTHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 pa3inuuHslx cpeoax.

OneKTpuyuecKass MPOBOAUMOCTh  PA3NMYHBIX  BEHIECTB.  DJEKTPOHHAs
MPOBOJMMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTHUBJIEHUS METALUIOB OT
Temrieparypbl. CBEpXIIPOBOJIUMOCTb.



DneKkTpu4ecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOAHUKH. CoOctBeHHas 51 IIPUMECHAs]  IMPOBOAUMOCTH
noJaynpoBoAHUKOB. CBoiicTBa p—n-niepexoza. IlonynpoBoaHuKoBbIe TPUOOPHI.

DJIEKTPUUYECKUN TOK B JJIEKTPOIUTAX. IDJIEKTPOJIUTHYUECKAS AUCCOLUAAIA.
OnekTponus. 3akonsl Dapajnes s AIEKTPOIIn3a.

DJIEKTpUUYECKU TOK B Tra3zax. CamMOCTOSITENIbHBIM M HECAMOCTOSATEIIbHBIN
paspsan. Paznuunble TUIIBI caMOCTOATENBHOTO paspsaa. Momuus. 1lnazma.

TexHuueckne yCTpoWCTBa M MPAKTUYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIbl, 3JIEKTPOHHO-Ty4YeBas TpyOKa, MOJYPOBOAHUKOBBIE MNPUOOPHL: U0/,
TPaH3UCTOpP, (POTOAMOJ, CBETOJAMOJ, TadbBaHWKa, papUHUPOBAHUE MEMH,
BBIIIJIaBKA ATFOMHUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPBHI.

[TpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHsl 3nekTponau3a dapanes.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYyXa.

CpaBHeHHE ITPOBOJAMMOCTH METAJLIOB U MOJIYIIPOBOAHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTh AUO/IA.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

Hab6monenue snekTposusa.

M3mMepeHne 3apsia OHOBAJIEHTHOIO HOHA.

HccnenoBaHne  3aBUCUMOCTH  COINPOTHMBIIEHMS ~ TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

Du3nYeCKHU NMPAKTHKYM.

Crioco6bl n3MepeHusi GU3NYECKUX BETUYHMH C UCHOJIb30BAHHEM AaHAJIOT'OBBIX
U HUQPPOBBIX U3MEPUTENIbHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTUYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCHUTEJIbHBIE TTOTPEIIHOCTH U3MEpPEHUN (DU3UYECKUX BEIUYHUH.
OueHka rpaHul] HOrPeIIHOCTEM.

IIpoBeneHue KOCBEHHBIX H3MEPEHUM, HCCIECIOBAaHUM  3aBUCUMOCTEN
(Gu3nYecKuX BEIWYUH, MPOBEpKa MPEIJIOKEHHBIX THUMOTE3 (BBIOOp U3 pador,
OMMCAaHHBIX B TEMATHUYECKUX  pa3feiax «YUYEHHMYECKHH  SKCIEPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

MexnpeameTrHbie CBS3M.

N3ydyenne kypca Qusuku yrayonénHoro ypoBHs B 10  kjacce
OCYHIECTBIIIETCS C YYETOM COJIEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduul ¥ TEXHOJIOTHH.

Meosicnpeomemnule noHAmMUA, CEA3ZAHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
no3nanua: SIBJICHWE, HAy4YHbIH (PakT, rumoresa, QuanMyeckas BeIMYMHA, 3aKOH,



TEOpUs, HAONIOJCHUE, SKCIEPUMEHT, MOJIECIUPOBAHUE, MOJEIb, H3MEpPEHHE,
MOTPEUTHOCTH U3MEPEHUM, U3MEpPUTEIbHbBIE TPUOOPHI, ITU(pOBas 1adopaTopusl.

Mamemamuxka: penieHUe CcuUCTeMbl YypaBHeHUU. JlunelHas ¢yHKIuUA,
napabouna, runepooia, uxX rpauku U cBoWcTBa. TpUroHoMeTpuyeckue QyHKIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKIECTBO.
BekTophl 1 MX TPOEKIIMHU Ha OCHU KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonozua: Mmexannueckoe ABMKEHHUE B KUBOW mpupone, nuddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpeibl,
yTUJIM3alKsl OMOOPraHUYeCKOro TOIUIMBA JJsl  BBIPAOOTKH  «TEIJIOBOW» U
AJIEKTPOIHEPTUHU, IOBEPXHOCTHOE HATSHKEHUE U KAUJUIIPHBIE SIBJICHUS B IPUPOJIE,
AIEKTPUUECKUE SIBJICHUS B )KMBOU MPUPO/IE.

Xumusa: NUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHE aTOMOB U MOJEKYII,
MOJIb BEIIECTBA, MOJSIpHAas Macca, IOJIydY€HME HAHOMAaTepUajoB, TEIJIOBbIE
CBOMCTBA TBEPHBIX Tell, KUIKOCTEH M ra3oB, KUJIKUE KPUCTAIUIBI, AIEKTPUUECKHE
CBOMCTBA METAJLIOB, 3JIEKTPOJIIMTUYECKAS] AUCCOLUMALNS, TaJbBAHUKA, AJIEKTPOHHAs
MUKPOCKOTHSI.

TI'eozpaghusa: BnaxxHOCTh BO3yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHUE ABM)KEHUN C MCIOJIB30BAHHEM MEXAHH3MOB,
y4€T CYXOro M IKHUJIKOTO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUU
(KpOHIITEIH, pelméryaTble KOHCTPYKIMH), MCHOJb30BAHHE 3aKOHOB COXpaHEHUs
MEXaHUKHA B TEXHUKE (TMPOCKON, BOAOMET W JAPYrue), JBUTATeIh BHYTPEHHETO
Cropanusi, mapoBas TypOHHa, ObBITOBOM XOJOJIUIbHUK, KOHAUIIMOHEP, TEXHOIOTUH
NOJIYYCHUSI COBPEMEHHBIX MaTepuajioB, B TOM 4YHUCJIE HAaHOMAaTepHalioB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsiHbIE JIAMIIbl, TOJYIPOBOJAHUKOBBIE MPUOOPHI, ralbBaHHKA.

11 KVIACC

Pa3znen 4. dnexkrponmHaMuKa.

Tema 4. Maznumnoe noae.

B3anmopencTBue TNOCTOSHHBIX MArHUTOB H  IPOBOJHHUKOB C TOKOM.
MarnutHoe mnosie. BexkTtop MarHuTHOM uWHAYKUUW. [IpuHUMI cynepno3unuu
MarHuTHBIX TTOJIeH. JIMHUY MarHUTHON WHIIYKIIUU.

MarnutHoe 1oJie TTPOBOJHUKA ¢ TOKOM (IIPSAMOIO IMPOBOJHHMKA, KATYIIKH H
Kpyrosoro BuTka). OnsIT Dpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHiia, e€ HanpaBlICeHUE U MOYJb. [[BHKEHHUE 3apsiKEHHOW YaCTUIIBI
B OJIHOPOJTHOM MarHuTHOM rosne. Pabora cuiel Jlopenta.

MaruauTHoOe 1oJje B BemiecTBe. @eppoMarHeTuKy, rapa- i J1uaMarHeTUKH.



Texauueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IIPUMCHCHHC

MTOCTOSIHHBIX MAarHuTOB, AJIEKTPOMArHuTOB, TECTEeP-MYIbTUMETP,
AJICKTPOIBUTATENh SIKOOM, YCKOPUTENIN dJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kaptnna  7uHWMA  WMHOYKOUM ~ MAarHUTHOIO  MOJISL  TOJIOCOBOTO U
MOJAKOBOOOPA3HOT0 MOCTOSTHHBIX MAarHUTOB.

KapTtuna nuHMi MarHuTHOM MHAYKIAW TOJISI JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O ITPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmoperictBue 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

Hencrue cuibl JIopeHiia Ha MOHBI AJIEKTPOJIATA.

Hab6mroienre nBuKeHUs MydKa 3JIEKTPOHOB B MAarHUTHOM ITOJIE.

[Tpuanun NEUCTBUSA 3JIEKTPOU3MEPUTEIILHOT O npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nadopamopusie pabomul, NPAKMUKYM.

HccnenoBanre MarHuTHOTO TOJIS1 IOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTUKOB.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl AMnepa.

N3yuenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHrie MarHUTHOM UHAYKIIUM HA OCHOBE U3MEPEHUSI CUJIbI AMIiepa.

Tema 5. InekmpomazHumuas UHOYKYUAL.

SIBiieHMEe DJIGKTPOMAarHUTHOM MHAYKUMHU. IIOoTOK BekTOpa MarHUTHOU
uaaykuun. OJIC uHAayKuuMu. 3aKOoH AIEKTPOMAarHUTHON uHaykuun Dapajes.
Buxpesoe anekrpuyeckoe nose. Toku Dyko.

OJC uHAyKUMU B OPOBOAHUKE, NBUKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
noJie.

ITpasuiio Jlenua.

NunyktuBHOCTh. KaTylika HWHAYKTMBHOCTH B LENH IOCTOSHHOIO TOKA.
SBnenune camonHaykuu. I1C caMOUHAYKIIUM.

DHeprus MarHUTHOTO TOJISI KaTYIIIKU C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHUu4ecKrue yCTpOMCTBA M TEXHOJOTMYECKHUE ITPOLECCHl: HWHIAYKIIMOHHAS
M€4b, COJICHOWU/I, 3aIIUTa OT 3JECKTPU3ALMHU TE MPHU JABU)KEHUH B MATHUTHOM I10JIE
3eMJu.

Hemoncmpayuu.

HabGmronenne siBJeHUS 3JIEKTPOMarHUTHONM WHTYKITHH.

UccnepoBanue 3aBucumoctd IDJ[C WHAYKIUMHU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.



IIpasuio Jlenna.

[lagenne MaruuTa B alIOMUHUEBOM (MeHON) TpyOe.

SIBneHre caMOUHIYKITUU.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMM OT CKOPOCTH H3MEHEHUS
CUJIbI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue siBJIEHUS 3JIEKTPOMArHUTHOM UHAYKITUU.

Ornpenenenre MHAYKIUU BUXPEBOTO MAarHUTHOTO TOJIA.

HccnenoBanue siBJICHUS CAMOUHAYKITUH.

COopka Mojienu 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznen S. KoneOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenshas cucrema. CBOOOIHBIC KOTIEOAHMS.

["apMmonnyeckue konebanus. KuHnemarnueckoe M JUHAMUYECKOE OIKCAHHE.
DHepreTuyecKoe onucaHue (3aKOH COXPAaHEHHS MEXaHMYECKOH 3Hepruu). BeiBoa
JTUHAMUAYECKOTr0 OMUCAHUsI TAPMOHUYECKUX KOJeOaHUM U3 UX DHEPreTUYECKOro U
KMHEMAaTHUYE€CKOTO OMUCAHUS.

Amvmntyna u ¢aza koneOanuil. CBA3b aMIUIMTYAbl KOJ€OaHUN HCXOIHON
BEJIMYMHBI C aMIUTUTYAaMU KoJieO0aHUl €€ CKOPOCTU U YCKOPEHHS.

Ilepuon m uacrora konebanuii. Ilepuos Mayibix CBOOOJHBIX KoJeOaHUM
MaTeMaTU4YecKoro mastHuka. llepuon CcBOOOMHBIX KOJEOAHUN MPYKUHHOTO
MasTHUKA.

[TonsTue o 3aryxaromux Konedbanusx. BeiHyKIeHHbIe KoneOanus. Pezonanc.
Pe3onancnas kpuBas. BimsHune 3aryxaHuss Ha BHJ PE30OHAHCHOM KpPHUBOM.
ABTOKOJIEOaHMS.

TexHuueckrue ycTpoNCTBa U TEXHOJOTUUYECKUE MPOIECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIe MHCTPYMEHTHI, cericMorpad.

JHemoncmpayuu.

3anuch K0i1e0aTeITbHOTO JIBUKCHUSI.

HaGmonenrie He3aBUCUMOCTH TEpUoa MaJIbIX KOJeOaHUuil rpy3a Ha HUTU OT
aAMILTUTY/IBIL.

HccnenoBanue 3aTyxaronux Kojie0aHuN U 3aBUCUMOCTH MEPHO/Ia CBOOOTHBIX
KoJIeOaHUN OT COMPOTUBIICHHUSI.

HccnenoBanue KojebaHUl Tpy3a Ha MAaCCUBHOM TIPYKHHE C LEIbIO
dbopMupoBaHUs MIPEICTABICHUN 00 HI€aTLHON MOJIETHN MPY>KHHHOTO MasiTHUKA.

3aKOH COXpaHEHMs SFHEPrUU MPH KOJICOaHUAX Ipy3a HA MPYKUHE.

HccnenoBanue BBIHYKICHHBIX KOJICOaAHUH.

Hab6mronenne pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.



WN3mepenne mnepuoaa CBOOOAHBIX KOJEOAHMI HUTSHOTO W MPYKHHHOIO
MasTHUKOB.

N3yueHne 3akOHOB IBUKEHUS Tella B X0/1€ KojeOaHu Ha yIpyroM IO/IBECE.

N3ydeHune IBM>KEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue 3HEPTUU B MIPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTYXAIOIUX KOJIEOAHUI.

HccnenoBanue BBIHYXIEHHBIX KOJICOaHUI.

Tema 2. Inekmpomazcnumnsle Koaedanus.

Konebarenbubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJIeOaHUS B
uaeaabHOM KojebareabHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIUTYIbI
3apsiia KOHAEHCATOpa ¢ aMIUIMTY10 CUJIbI TOKA B KOJ1€0aTEIbHOM KOHTYpE.

3aKOH COXPaHEHHUs SHEPruu B UI€aIbHOM KOJIE€0aTeNTbHOM KOHTYPE.

3aTyxaroiue 3JIEKTPOMAarHUTHbBIE KojieOaHus. BoiHyX/1€HHBIE
AJIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemenHblid TOK. MOIIHOCT NEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEMCTBYIOLIEE 3HAYEHUE CUJIbl TOKA W HANpPSKEHUS MpU pasingHou (dopme
3aBHCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMJanbHbI NEPEMEHHBI TOK. Pe3uCTOp, KOHIAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIENM CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HampsxeHui.

Uneanbubiii  Tpanchopmatop. I[lpousBoacTBo, mepemaya u MOTpeOIeHHE
AJIEKTPUYECKOU JHEPTUU.

DKOJIOTUYECKUE PUCKH TP TPOU3BOJACTBE 3JIeKTpodHepruu. KynbpTypa
UCIIOJIb30BAHMS JJIEKTPOIHEPT U B TOBCEAHEBHOM KU3HHU.

TexHuyeckue ycTpoWCTBa M TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPUUYECKUN
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, JMHUU JIEKTPOIEpeaay.

Hemoncmpayuu.

CB0OOAHBIE 3JIEKTPOMATHUTHBIE KOJICOAHMS.

3aBUCHUMOCTh 4acTOTHI CBOOOHBIX KOJIEOAHUI OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OcuuiorpaMMBbl 3JIEKTPOMArHUTHBIX KOJIeOaHHiA.

["eHepatop He3aTyXarluX JIEKTPOMAarHUTHBIX KOJIeOaHuH.

Mopnenp 31eKTpOMarHuTHOrO reHepaTopa.

BbIHyXKI€eHHbIE CHHYCOUAAJIbHBIE KOJIEOaHMUS.

Pe3ucrop, karymka WHAYKTHBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOIO
TOKa.

Pe3oHaHc mpu 1OCIENOBAaTEIbHOM COEAUHEHUM PE3UCTOPA, KaTYLIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

VY cTpoiicTBO M IPUHIIUI ACHCTBUS TpaHCPopMaTopa.



Mopenb TUHUH 3JEKTponepeayu.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, NPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccrnenoBanue mepeMEHHOTO TOKa uepe3 IMOCIe0BAaTEIbHO COSAMHEHHBIC
KOHJIEHCATOP, KaTYIIKY U PE3UCTOP.

Halmonenune sneKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanne paboThl HCTOYHUKOB CBETA B LIEMU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMaZHUMHbLE BOJIHDL.

Mexanndeckue BOJIHBI, YCJIOBHS WX pacmpoctpaHeHusi. Ilomepeunsie u
OpoaosibHbIE BOJHBL Ilepuon, CKOpocTh pachpoCTpaHEHHWs W JAJIMHA BOJHBIL.
CBolicTBa MEXaHMYECKUX BOJH: OTPaKEHUE, MPEOMJICHHE, MHTEpPPEpEeHIUS U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Bricora Tona. TemOp 3ByKa.

[IIymoBoe 3arpsisHEHUE OKPYKAIOILIEH CPeIbl.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS M3IYYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalusi BEKTOPOB B 3JIEKTPOMarHUTHON BOJIHE.

CBoiicTBa  2JEKTPOMarHUTHBIX  BOJIH:  OTPakK€HHWE,  IPEJOMIJICHUE,
noJisipu3anusi, UHTepdepeHuns u JudpaKius.

[IIkana 371eKTpOMAarHUTHBIX BOJIH. [IpuMeHeHue 3J1eKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMIIBI paANOCBA3H U TeNeBUIeHUS. Paaronokanus.

DIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

Texnuueckne YCTpOHCTBA M TPAKTHUUECKOE NPUMEHEHHUE: MY3BbIKAIbHBIC
UHCTPYMEHTBI, pajiap, paAuonpuEéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yIBTPa3BYKOBas INAarHOCTHKA B TEXHUKE M MEIUIIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacIpPOCTPaHEHUE TONIEPEYHBIX U MPOJAOIbHBIX BOJH.

KoneOmtomeecs Te10 Kak HCTOUHHK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

HaGmonenrie oTpaskeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenune nnrepdeperiinu u Auppakiiii MEXaHUYeCKUX BOJH.

AKYCTUYECKHI pPE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaOmonenne cBs3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIMTYIOH U
4acTOTOM KoJieOaHMil.

HccnenoBaHne  CBOWCTB  DJEKTPOMArHUTHBIX — BOJIH: OTpaXKEHHUE,
IpPEIOMIICHHE, TTOJsIpU3aIius, AU paKius, UHTephepeHITHs.

Oo6nHapyxenne HHPPAKPACHOTO U YIbTPaA()UOTIETOBOTO UIITYICHUH.

Yuenuueckuit 3xcnepumenm, nabopamopnusie padomot, NPAKMUKYM.



N3y4yeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacripocTpaHeHus 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHENHOE pacpOCTpaHEHNUE CBETAa B OJHOPOAHOM cpene. Jlyd caera.
ToueuHbIN UICTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: ceera. [locTtpoeHue n3oOpaxeHuil B
miockoM 3epkaiie. Cpeprueckue 3epkana.

[Tpenominenue cBeta. 3aKOHBI MPETOMIICHUS CBETa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHusi. OTHOCUTENbHBINA MOKa3aTeNb MnpesomieHus. IIoCTOSTHCTBO 4acTOThI
CBETAa W COOTHOIIECHHWE JUIMH BOJH MpPU IEPEXOAE MOHOXPOMATHUYECKOIO CBETa
yepe3 IpaHully pas3zelia IByX ONTHYECKUX CPEX.

Xon nyudeit B npusme. [ucnepcust cBera. CIOXHBIA COCTaB O€lIOro CBETA.
[Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIil yroyl MOJHOrO BHYTPEHHETO
OTpaKEHUS.

CobOuparomue u pacceuBaromue JHH3bL. ToHkas JswuH3a. DOKycHOe
paccTossHUE M ONTHYECKas CHUja TOHKOM JIMH3bL. 3aBHUCUMOCTh (DOKYCHOI'O
paccTosiHUSI TOHKOW c(epuuecKoil JMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOIO
IIOKA3aTessl IPETOMIICHHUSL.

@opMysa TOHKOHM JIMH3BL. Y BEIMYCHUE, TABAEMOE JIMH30M.

Xoxa dyya, MpOLIEIUIErO JIMH3Y MHOJ MHPOW3BOJBHBIM YIVIOM K €€ IJIaBHOU
ontuueckor ocu. llocTpoeHne wW300paKeHH TOYKM W OTpe3Ka MNpsSAMOW B
coOMparoIIMX U PacCCEMBAIOIIMX JIMH3aX U UX CUCTEMAX.

Ontuueckue mpubopsl. Paspemraromas cnocoOHocTh. ['1a3 kak onTuyeckas
cucrema.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas onrtuka. HWutepdepenuns cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBust HaOMIOAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EepeHLIHOHHOU
KapTUHE OT JBYX KOIEpEHTHBIX HWCTOYHHUKOB. [Ipumepsl Ki1accHyecKux
UHTEPPEPEHIIUOHHBIX CXEM.

Judpakumst cera. JludpakimoHHas pemérka. YCIOBHE HAOIOACHUS
[VIABHBIX ~MAaKCUMYMOB IpUd NaJACHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPAKIHUOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuyeckne yCTpONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: OYKH, JIYIa,
nepuckorn, (oTtoanmnapar, MUKPOCKON, MPOCKIMOHHBIA amnmnapar, MpPOCBETIICHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PpaKIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHHUSI CBETA.



HccnenoBanue npeinoMIIeHUs CBETA.

HabmroeHre nogHoro BHyTPEHHEro OTpaykeHus. Mojiennb cBeToBoA.

HccnenoBaHne Xoaa CBETOBBIX IIYYKOB 4Yepe3  IIOCKOMNAapAIIEIbHYIO
IJIACTHHY U MIPU3MY.

HccnenoBanue cBOWCTB M300paKEHUM B JIMH3AX.

Mopenn MUKpPOCKOIIa, TEIECKOIIA.

Hab6monenue uaTepdepeHiium creTa.

HaOmronenmne 1BeToB TOHKUX MIJIEHOK.

Hab6monenue nudpakuuu cBeta.

N3ydaenune nudpakIiimoOHHON PEIIETKH.

Hab6monenne nudpakiimiOHHOTO CIIEKTpa.

HaGmonenue nucriepcuu cBeTa.

Habmronenne momnsipus3aiuu cBera.

[IprmeHeHue nosipouI0B ISl U3y4EHUS MEXaHUYECKUX HATPSKCHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, RPAKMUKYM.

N3mepenue nmokasaress MpeaoMIIeHUs CTEKJIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pPACCTOSIHUSL OT BellecTBa (Ha
MPUMEPE KUJKHUX JIHH3).

N3mepenne poKycHOro pacCTOSHUS PACCEUBAIOLINX JIMH3.

[Tonydyenne n3o0pakeHUs: B CUCTEME U3 IJIOCKOT0 3€pKaia U JIUH3HI.

[Tomyuenune u300pakeHusi B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TEIeCKONMMYECKUX CUCTEM.

Habmonenue nudpakiuu, nHTEpHEepeHnn 1 MOJIIPU3alUM CBETA.

N3ydyeHune noaspu3alnuy CBETa, OTPAKEHHOTO OT TOBEPXHOCTH AUAJIEKTPHKA.

N3ydyenue naTepdepeHnn Ja3epHOTO U3Ty4ECHHS Ha IBYX ILIETISAX.

Habmronenne nucnepcum.

HaGmonenue u uccneaoBanue AUQPPakIMOHHOTO CIIEKTPA.

N3mepeHnue niMHbl CBETOBOM BOJIHBI.

[lonmydyeHne cniekTpa U3Iy4eHHs] CBETOAMOJA MPU MOMOIIM AU(PAKIUOHHON
PELIETKH.

Pa3zaes 6. OcHOBBI crienMaILHON TEOPUH OTHOCUTEIbHOCTH.

['paHuipl  OPUMEHUMOCTH  KJacCMYecKoM  mexaHuku.  [locTynarsl
CHEUAIbHON TEOPUN OTHOCUTEILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal. IIpeoOpazoBanust  Jlopenua.
VYcnoBue npuuMHHOCTH. (OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHU U COKpALEHUE JJINHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13p Macchl C 3HEPTUEW U UMITYJIbCOM PEJIATUBUCTCKON YaCTHULIBI. DHEPrus
MIOKOSI.



TexHuueckre YCTPOMCTBA M TEXHOJOTMYECKUE TMPOILIECChl: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEIH 3apSKEHHBIX YaCTHII.

YueHnyeckuii SKCIepUMEHT, J1a00paTopHbIe PaOOTHI, MPAKTUKYM.

OnpeneneHre UMIyJIbCa W DHEPrUU  PEITUBUCTCKUX  dYacTul (10
dotorpadusiM TPEKOB 3apsHKEHHBIX YaCTUIl B MATHUTHOM T10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHno-6801H0601t Oyaausm.

PaBHOBeCcHOE TerIOBOe M3NydeHHE (M3IIydeHHE aOCOIIOTHO YEPHOTO TeEla).
3akoH cmemeHnd Buna. ' mnores3a [lnanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYILC (HOTOHA.

dotorpdexr. OnbiTel A. I'. Ctoneroa. 3akoHsl hoTodddexra. YpaBHEeHHE
Ouamreitna s hotodddexra. «KpacHas rpanuna» dhotodrddexra.

JlaBnenne cBeta (B YAcTHOCTH, [JaBJieHME CBeTa Ha aOCOIIOTHO
MOTJIONIAIONIYI0 M a0COJIOTHO OTpaXKarollyro TmoBepxHOCTh). Ombitel I1. H.
JleGenena.

BonnoBbie cBoricTBa yactul. Bonubl ge bpons. JnuHa BosHb! e bpoitns u
pasMepsl 00JacTH JIOKaNU3aluu JABWXKYyIIehcs vacTuipl. KoprmyckymnspHo-
BOJIHOBOM nyanu3Mm. Jludpakius 3JeKTpOHOB HA KpUCTAILIAX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOLIECHUSI HEOoNpeIeaEéHHOCTEN
I'eiizenbepra.

TexHnueckne yCTpPOWCTBA M TEXHOJOTMUYECKUE IPOLECCHI: CIEKTPOMETP,
¢dorornemeHnt, ¢GOTOAATUYMK, TYHHEIbHBIH MHUKPOCKOI, COJHEYHas Oarapes,
CBETOIHUO/I.

Hemoncmpayuu.

®dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO GoTodddexTa.

HccnenoBanue  3aBUCHUMOCTH  CONPOTUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIIEHHOCTH.

Csetonuos.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomovt, NPAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenue nocrosuHoi [Inanka Ha ocHoBe uccneaoBanus ¢horodddekra.

HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOAMO/ OT HAMPSKEHMUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIAEAOBAHUIO CTPOCHUSI aTroma. IlmaHerapHas Mojenb aToma
Pesepdopna.

[Toctynatel bopa. U3nydenne u normomieHrne GOTOHOB MPH MEPEX0Jie aToMa
C OJIHOTO YPOBHs DHEPIUU HA IPYIOW.



Bunbl cnexktpoB. CeKkTp ypoBHER 3HEPrUU aTOMa BOAOPO/IA.

CnoHTaHHOE U BBIHYKJIECHHOE U3JIyueHue cBeTa. Jlasep.

TexHnueckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPATbHBIN
aHau3 (CIEeKTPOCKOM), Jla3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopens onbitTa Pesepdopra.

Hab6mtoienue TuHeM4aThiX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CUETUYMKA MOHU3UPYIOLIUX YACTHII.

Ornpenenenye NIMHBI BOJIHBI JIA3EPHOT O U3ITYYEHUSL.

Yuenuueckuii sxcnepumenm, nadbopamopmnsie padomul, npaKkmukKym.

Hab6mroienre TuHeyaToro cuekTpa.

HccnegoBaHue cnekTpa pa3peEeHHOro0 aTOMapHOrO BOJIOPOJAa U U3MEpPEHHUE
noctosiHHoi Punbepra.

Tema 3. Qusuka amomno20 A0pa u INEMEHMAPHHIX YACMUY,.

Hyxnonnas monens sinpa I'eitzenOepra—lBanenko. 3apsan sapa. MaccoBoe
yucio sapa. M3oromel.

PanuoaktuBHOCTE. Aunbda-pacran. DIEKTPOHHBIM U TO3UTPOHHBIN OeTa-
pacnan. ['amMa-u3nydeHue.

3aKOH pPaJMOAaKTUBHOrO pacnana. PaavoakTUBHBIE HW30TOIBI B IPHUPOJIE.
CBoiicTBa MOHUBUPYIOIIETO W3IydeHUs. BiusHuEe paJuOaKTUBHOCTU HA >KUBBIC
opranu3Msbl. EcrectBennbii poH uznydenus. Jlozumerpus.

DHeprusi CBs3M HYKJIOHOB B sifipe. AnepHbie cuibl. Jledekt maccsl aapa.

SAnepubie peakiuu. [enenue u cuntes suep. AnepHsie peakropsl. [IpoOaemsr
VIIPABJISIEMOIO0 TEPMOSIEPHOTO CHUHTE3a. OJKOJOIMYECKHE AaCIHEKThl Pa3BUTHUS
SIZIEPHOU DHEPIETUKMU.

Metozbl perucTpaluy U UCCIE0BaHUS JIEMEHTAPHBIX YACTHIL.

@yH/1aMEHTAIbHbIE B3aUMOJACHCTBUS. bapuoHBI, ME30HbI U JIEOTOHBL
[IpencraBnenne o Crangaptaoit monenu. KBapk-ritooHHas MOAENb aApOHOB.

®usuka 3a npeaenamu CranaaptHod monenu. TémHas marepus U TEMHas
SHEPrusl.

EnuncTBO Qpusnyeckoil KapTUHBI MUPA.

TexHnueckre yCcTporucTBa U TEXHOJIOTMYECKHUE MPOLECCH: TI03UMETP, KaMmepa
Bunbcona, sifepHbIi  peakTop, TEPMOSJIEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HAHCHAs! TOMOT padusl.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomot, npaKmMuKym.

HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

HccnenoBanue panioakTUBHOTO ()OHA C UCTIOIH30BAHUEM JIO3UMETPA.

N3ydenue nornomieHus: 6eTa-4acTUll aTFOMUHUEM.

Paszgen 8. JiieMeHTHI ACTPOHOMUM U ACTP OPU3UKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKkiiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIpuMeHUMOCTh 3aKOHOB (DU3UKU MJI1 OOBSCHEHUS MPUPOJIbI
KOCMHYECKUX 00BEKTOB.

Metonbl aCTpOHOMUYECKUX HcciaeqoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJICCKOIIBI, PAJOTENIECKOIBI, BHEATMOC(epHas aCTPOHOMHSI.

Bupg 3Bé3nnoro neba. Co3Be3nusi, SpKu€ 3BE3MbI, IUJIAHETHI, UX BUJIUMOE
JIBIDKCHME.

Conneunas cucreMa.

Comuue. ConHeuHnast akTUBHOCTh. MicTounuk 3Heprun CoyiHIA U 3BE3.

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKU. JnarpamMmma «CreKTpalbHbIA KJ1acc —
CBETUMOCTBH». 3BE3ABI TJIABHOM MOCJIEAOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTb» JJISl 3BE3]] TJIABHOM IMOCJIEIOBATEIbHOCTH. BHYTpEeHHEE CTpOoeHHE
3BE311. COBpEMEHHbBIE MPEACTABICHUS O MPOUCXOKICHUHN U 3Bodtouuu CoiHIA U
3BE3/1. DTalbl )KU3HU 3BE3]I.

Mneunslii Ilyte — Hama I'anmaktuka. [lomoxenne m naBukeHue ConHia B
lNamaktrke. Tunsl ramakTuk. PaguoranakTuku v kBasapbl. YEpHBIE NBIPHI B Spax
rajlaKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606sa. Pazdoeranue rajnakTuk.
Teopust bosbiioro B3peiBa. PeMKTOBOE H3ITyYCHHE.

Macmrabuas ctpykrypa Beenennoil. MeraraiakTuka.

Hepeménubie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

Hab6mtonenus 3BE3qHOrO0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOIb30BaHUEM
KOMITBIOTEPHBIX TPHIIOKEHUN JJI ONPEASICHUS MOJ0KEHUSI HEOCCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO03Be3ausi CEBEpHOro MONYyLIApUS U SPKUE
3BE3/IbI.

Ha6monenuss B Teneckon JIyHBI, IUTaHET, TYMAaHHOCTEHM U 3BE3IHBIX
CKOIIJICHHU .

Pu3n4ecKUH NMPAKTUKYM.

CniocoOb1 n3MepeHus: GU3NYECKUX BEIMYHH C HCIOJIh30BAaHHEM aHAJIOT OBBIX
1 U POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTUYUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCUTEJIBHBIEC IMOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEITMYMH.
O1ieHKa TpaHuIl TOrPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUM, MCCIEIOBAHUM  3aBUCUMOCTEU
dbu3nuecknux BEIMYMH, MPOBEPKAa NPEIJIOKEHHBIX TUIOTE3 (BbIOOP U3 PadoT,
OMMCAHHBIX B  TEMATHUYECKUX  pa3feliaXx «YUEHUYECKUUA  DKCIIEPUMEHT,
nabopaTtopHbie PabOThI, MPAKTUKYM).

O6o0maroiee NOBTOPEHUE.



O0o00uIeHne U cucTeMaTu3anus COAEPKAHMS pa3fenoB Kypca «MexaHHukay,
«MonekynsapHas ¢U3MKa U TEPMOJAUHAMUKAY, «DNEKTpoauHamMmuKkay, «Konebanus
U BOJHBD, «OCHOBBI CHEUAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
duznkay, «IeMEHThl ACTPOHOMHH U aCTPOPHUIUKI.

Ponp Qusuku W acTpOHOMHUHM B DKOHOMHYECKOW, TEXHOJIOTMYECKOM,
COLIMATILHOM U 3THYECKOU cepax AesTeIbHOCTHA YeJIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOW HAyYHOM KAPTHHE MHUPA, 3HAUEHUE ONMCATENBHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTCIBHOW W  MPOTHOCTHYECKOM  (PyHKITHi
dusnueckoi TeOpuH, poiib GU3NUECKON TeOpUH B ((OPMUPOBAHUU MPEICTABICHUMN
0 Qu3nUYecKol KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUPA B 0OIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H.

W3yuenne kypca ¢usuku yriuyonéuHoro ypoBHs B 11 kiacce
OCYIIECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMHu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, TeOTpapuul U TEXHOIOTHH.

Mesicnpeomemuoie nOHAMUA, C6A3AHHBIE C USYUEHUEM MEMOO08 HAYUHO20
no3HaAHUA: SIBJICHUE, Hay4HbId (haKT, TUMOTE3a, (U3MYECKass BEIUYMHA, 3aKOH,
TEeOpUs, HAONIOJCHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJEIb, H3MEpPEHHUE,
HOTPELTHOCTH U3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI, LIHppoBast 1adoparopusl.

Mamemamuka: penieHUE CHCTEMbl YypaBHEHUW. TpUrOHOMETpUYecKHe
(yHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO. BEKTOpPhI M MX MPOEKIMH HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanble 37MeMeHTapHBIX (QyHKUIUN. [Ipu3Haku mogoOus TPEyroJIbHUKOB,
OTIpeIeNICHHE TUTOMIAIHU TIIOCKUX (GUryp u 00béMa Ted.

buonocus: >nektpuueckue sBICHUS B JKUBOM MpUpOJE, KoJieOaTelbHbIE
JBUKEHUS B JKMBOM NIPUPOJIE, SKOJOTMYECKHE PHUCKH MpPU IPOU3BOJICTBE
AJIEKTPOIHEPIUHU,  IEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEW  Cpensl,
yJIbTpa3ByKOBas JUAarHoCTUKa B MEIULUHE, ONTUYECKHUE SBJICHUS B IKUBOU
MIPUPOJIE.

Xumua: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAIUINYECKAsI CTPYKTYpPa TBEPIBIX
T€1, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMYECKONM pEIIETKH, CIEKTPAIbHBII
aHaJIN3.

T'eocpagpua: wMarHUTHBIE TONKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYI,
(doTochEMKa 3eMHOIM MOBEPXHOCTH, cercMorpad.

Texnonocua: TPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
aneKTpoABurarenb SkoOu, TeHepaTop MEPEMEHHOro TOKA, WHAYKLHMOHHAs IeYb,
JVHUM 3JIEKTpoIlepeaay, IEKTPOABUTATENb, Palap, PaaUONPUEMHHUK, TEIEBU30D,
anteHHa, TteiedoH, CBY-neub, yabTpa3ByKOBas AMArHOCTHKA B TEXHHKE,



MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTHKA, COJIHEYHAsl OaTapes, CIIyTHUKOBBIE
MPUEMHUKH, SIIEPHAst DJHEPreTUKA U DKOJIOTUYECKUE aCIIEKThI €€ Pa3BUTHS.



[UTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHMAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHHsS YyueOHoro mnpeamera «Dusnkay
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALUN, TMO3UTHUBHBIX BHYTPEHHUX  yOEXKIEHHUH, COOTBETCTBYIOIIHUX
TPAIULIMOHHBIM IEHHOCTSIM POCCUUCKOr0 OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONBITA U ONBITA AEATEIBHOCTH B IPOLIECCE peaM3allid OCHOBHBIX HAIIPABICHUN
BOCIIUTATEJIbHOW JIEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

rPasKIaHCKOr0 BOCIIMTAHUS:

e Cc(hOPMUPOBAHHOCTh TPAKIAHCKOM  MO3MIMU  OOy4alomerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUMCKOr0 OOIIECTRA;

e TMPUHATHE TPAAUIUOHHBIX OOIIECYEIIOBEYECKUX T'YMAaHUCTUYECKUX H
JEMOKPAaTUYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTh B MHTEPECAX IPAXKIAHCKOIO
oOuiecTBa, Yy4acTBOBaTh B CaMOYIpaBJI€HMHM B 0Opa3oBaTeIbHOU
OpraHu3alluy;

e YMEHHME B3aMMOJCHCTBOBATh C  COLUHAIBHBIMM  WHCTUTYTAMH B
COOTBETCTBUU C UX QYHKIUSAMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOU AEATEIBHOCTH.

NATPUOTHYECKOI 0 BOCIIUTAHMSA:

e c(hopMuUpPOBaHHOCTH POCCUICKOU rpaXk 1aHCKOU VJIECHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOT0 TTOBEICHUS;

e CHOCOOHOCTH OLIEHHMBATh CUTYAlUIO M MPUHUMATh OCO3HAHHBIC PEILICHUS,
OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCJIE B JEATEIBHOCTH YYEHOIO;

e OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOrO OyIyILETO.

3CTETHYECKOr 0 BOCIIMTAHUA:

e DOCTETMYECKOE OTHOLICHHE K MHPY, BKIIOYAsA OCTETUKY HAy4HOIO
TBOPYECTBA, MPUCYILIET0 (PU3NYECKOI HAYKeE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEpEC K pa3muuHbIM chepam mpodeccHoHaTbHON AESITEIbHOCTH, B TOM
qUCJIC CBA3aHHBIM C (QU3WKOW W TEXHHWKOW, YMEHHWE COBEpIIATh
OCO3HAHHBIN BBIOOP Oymymiel mpodeccuu U pean30BbIBaTh COOCTBEHHBIC
’KM3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa3OBaHUIO B
o0iacTu PU3MKHU Ha TPOTSHKECHUHU BCEH KU3HH.

IKOJIOIrHIE€CKOro BoClinTaHuA

chOpMUPOBAHHOCTH IKOJIOTHIECKON KYJIBTYpPhI, OCO3HAHHE TII00AIBHOTO
XapakTepa IKOJIOTUUECKUX MPOoOIeM;

IJIAHUPOBAHUE M OCYLIECTBJIEHUE ACHUCTBUM B OKPYXKAIOLIEH Cpelle Ha
OCHOBE 3HAHMS LIEJIEW YCTOMUYMBOIO Pa3BUTHUSI YEJIOBEUYECTBA,;

pacUIMpEHUE ONbITA JEATEIbHOCTA SKOJOTMYECKOW HAMpPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH MO (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHUSA :

c(OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4HOW JEATENbHOCTH, T'OTOBHOCTh B IIpOLECCE
U3Y4eHUS! (PU3MKU OCYHIECTBISATh IMPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEeATETbHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble Jornueckue aeMcTBUA:

CaMOCTOSITENIbHO ~ (DOPMYJUPOBATh W AKTyaJIM3UpPOBATh  MpoOJieMY,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPEACIIATh LEIU JAEATENIBHOCTH, 3a7aBaTh IapamMeTpbl U KPUTEPUM HX
JOCTHKCHUS;

BBISBIAT 3AKOHOMEPHOCTHM M IIPOTUBOPEYMS B PACCMATPUBAEMBIX
($u3nYECKUX ABICHUIX;

pa3pabarbIBaTh IJIaH PELICHUS MPOOIEMBI C YIETOM aHAIA3a UMEKOUIUXCS
MaTepUAIbHBIX U HEMATEpUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
pPE3yIbTaTOB LIEISAM, OLICHUBATh PUCKH IIOCIIEICTBUM ACATEIbHOCTH;
KOOPAMHUPOBATb U  BBINOJHATH pabOTy B YCIOBUAX pEAIbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBrble ucciaenoBare/ibCKue NeCTBHUA

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBHIMU MOHATUSMU U METOIaMU
buznyecKoil HayKu;



BJIQJICTh ~ HaBBIKAMH  Y4€OHO-HCCIICIOBATEIBCKOM W MPOCKTHOU
JEATeIbHOCTU B 00JIaCTH (PU3HUKH, CIHOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pEIIeHHs 3a7ad  (PU3U4ecKoro
COJIepKaHUs, MPUMEHEHUIO PA3TMYHBIX METOJOB TO3HAHUS;

BIAJETh BHAAMHU JEATEILHOCTU [0 TMOJYYEHUIO HOBOIO 3HAHMS, €ro
HUHTEpIIPETAIlMU, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX
CUTYyaIlUsIX, B TOM YHUCJE MPU CO3JAaHUU Y4EOHBIX MPOEKTOB B 00JaCTH
busuKy;

BBISIBJIAITh TPUYUHHO-CJICJICTBEHHBIE CBSI3U W aKTyaJU3UpOBATh 3ajady,
BBIJIBUTAaTh TUIIOTE3y €€ PpEIICHHs, HaXOAUTh AapryMEHThl s
JIOKA3aTeNIbCTBA CBOUX YTBEP)KJICHUMU, 3a/7aBaTh MapaMmeTpbl U KPUTEPUU
pelleHus;

aHAIM3UPOBATh TIOJYYEHHBIE B XOJE€ PEIICHUS 3aJaud pPe3yibTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTD, POTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 337a4d B 00pa30BaTEIbHOU
JESTEIbHOCTH, B TOM YHCIIC TIPU U3yYEHUU (DU3BHUKY;

JlaBaTh OLICHKY HOBBIM CUTYaIlUsM, OLICHUBATh MPUOOPETEHHBIN OMBIT;
YMETh TMEPEHOCUTh 3HaHMUS 1O (U3MKE B MPAKTHUYECKYIO 00J1acTh
KUZHEACATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTei;
BBIJIBUTaTh HOBBIE U/, MPEIaratb OpUTMHAIbHBIE TTOIXOAbl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33]]a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pab6ora ¢ undopmanmneii:

BJIQ/IETh HABbIKAMU MOJy4yeHUs HUHPOpMalUU (PU3UUECKOTO COJIEPIKAHMS
U3 HWCTOYHHMKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATH IOHUCK,
aHaJlu3, CHUCTEMATH3aLUI0 M HHTEPIPETAUUI0 MHPOpMAIMU pPa3IUYHBIX
BUJIOB U (hOpM IIPECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMaLINK;

UCIOJb30BaTh CpPEACTBA HH(POPMALMOHHBIX M KOMMYHHMKAllMOHHBIX
TEXHOJOTMA B  PENICHUM  KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpPraHu3allMOHHBIX 3aJa4 C COOJIIOJEHUEM TpeOOBaHUI HProHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPecypcocOepex eHusl, NpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUS B PAa3IMYHBIX (opmaTax C
y4€TOM Ha3HayeHus HWHQOpMalMM U UEJIeBOW ayauTOpUH, BbIOMpas
ONTUMaJIbHYIO (POPMY MPEACTABICHUS U BU3YAIIU3ALINH.

KoMMyHHKAaTHBHBIC YHUBEPCAIbHbIC Y4eOHbIE 1eCTBHUSA:



OCYLIECTBJISITh OOIIEHHEe Ha Yypokax GU3MKH W BO BHEYPOUYHOMH
JEeATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallUd M CMAr4arh
KOH(DJTUKTBHI;

pPa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTb W MCIOJB30BAaTh  IPEUMYIIECTBA  KOMAaHIHOWM U
UHAUBUAYAJIEHONU paOOThI;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEUCTBUM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KAKJIOTI0 YJI€HA KOJIJIEKTHUBA;

[IPUHAMATh LEIU COBMECTHOW JICATEIbHOCTH, OpPraHU30BLIBATH U
KOOPIAMHHUPOBATh JEHUCTBUSA II0 €€ JOCTHKCHHUIO: COCTABJIATH ILIAH
JEHCTBUM, pacpeAesaTh POl ¢ y4éTOM MHEHHUI YY4aCTHUKOB, OOCYXAaTh
pe3yJbTaThl COBMECTHOM paboThI;

OLICHUBATh KA4e€CTBO CBOErO BKJIAJAa U KaXKAOIO y4yacTHUKAa KOMAaHIbI B
00U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IIpeiaraTb HOBBIE IIPOEKTHI, OLEHHUBAThb HIEU C IIO3ULIUA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATETMUYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTyalUsX, NpOSABIATbH  TBOPYECTBO M  BOoOpakeHHe,  ObITh
VHULIMATUBHBIM.

PeryasiTuBHbIC YHUBepcaIbHbIe y4eOHbIC 1eHCTBUSA

Camoopranmzanmsi:

CaMOCTOSITEJIbHO ~ OCYLIECTBIISATh ~ [MO3HABATEJIbHYIO  JESATENBHOCTh B
o0jacTh (U3UKKM W aCTPOHOMHH, BBISIBISTH MPOOJIEMBI, CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIE 331aUH;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PELICHUS PACYETHBIX U KaUECTBEHHBIX
3a/a4, IJIaH BBIMOJHEHUS! MPAKTUYECKOW pabOThl C Y4ETOM HMMEIOIIMXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM;

pacmupaTh paMKd ~ y4eOHOro  TIpeaMera Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTCHUM;

JeflaTh OCO3HAaHHBIM BBIOOP, apryMEeHTHUpOBaTh €ro, OpaThb Ha cels
OTBETCTBEHHOCTH 3a PEUICHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CrocOOCTBOBaTh (POPMUPOBAHMIO MU MPOSBICHUIO IPYAUIMU B 00IaCTU
(GU3KMKK, TTOCTOSHHO TOBBIIIATH CBOW 00pa30BATENIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTP 0J1b, IMOIIUOHAIbHBIN MHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIECIISIM;

BJIQJICTh HaBBIKAMU IIO03HABaTeJIbHOW pedIeKCHH KaK OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI;

UCIIONb30BaTh MPUEMBI pedJIeKCUU Il OIEHKH CHUTYyallud, BBIOOpa
BEPHOT'O PENICHUS;

YMETh OLICHMBATh PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIIEHUS MO HX
CHIKEHUIO;

IPUHUMATh MOTHBBI M AapryMEHTBl JIPYIHX MpPU AHAINA3E PE3YJIbTaTOB
JIESITEIILHOCTH;

MIPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI M ApPryMEHTHl JIPYTUX MOPU AHAINA3E PE3YJIbTAaTOB
JIESITCIILHOCTH;

MpU3HABaTh CBOE MIPABO U MPABO JAPYTHX HA OIMINOKH.

B mporiecce TOCTHXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOTPaAaMMBI I10
bu3uke IS ypOBHS CpeaHero oOmiero oOpa3oBaHus y 0OyYaromuxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WUHTEJUICKT, MpeAnoJiaratoni
c(hOpMUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIOLIErO0  CIOCOOHOCTh  MOHUMATh  CBOE

HMOLIMOHAJILHOE COCTOSIHUE, BUJETh HANPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHATILHOMN cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJupOBaHUsl, BKIIOYAIOUIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJIEHHUE, CHOCOOHOCTH aJanTHPOBATHCS K
AMOIIMOHATILHBIM HM3MEHEHUSIM U TPOSIBISATH TMOKOCTh, OBITh OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMU, BKIHOYAIOIIEH CTPEMIIEHUE K TOCTHIKEHUIO 1IENIN
U yclexy, ONTUMHU3M, HHUIMATUBHOCTb, YMEHUE JEUCTBOBAaTh, UCXOAS U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIIOCOOHOCTh INOHMMATh  SMOLMOHAIBHOE
COCTOSIHUE JPYTUX, YYUTHIBaThb €ro MpPU OCYIIECTBICHUH OOIIEHUS,
CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLMAIbHBIX ~ HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATH
OTHOWIEHUS] C APYTMMH JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
pazpeniarb KOH(PJIUKTHI.

ITPEJAMETHBLIE PE3YJIbTATHI



K xonmy oOyuenuss B 10 knacce mpeaIMeTHBIE pe3yJabTaThl Ha YIIyOJIEHHOM

YPOBHE JOJDKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OO0 y4aIOIIUXCS YMEHUI:

MOHUMAaTh POidb (GU3MKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMAJIbHOM M ATUYECKON cdepax JesATEeIbHOCTH
YeJIOBEKa, pOJib U MECTO (PM3UKH B COBPEMEHHOM HAyYHON KapTUHE MUPA,
3HAYEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBACHUTEILHON H
MPOTHOCTUYECKOW  (QYHKIUNH  (PU3MUECKON TeopuuM —  MEXaHUKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOAMHAMUKU, POJb (PU3UYECKOU TEOpUU B
(GbopMHUpPOBAaHUU MPEACTABICHUN O (PU3UUECKONW KapTUHE MUPA;

pa3nuyarth YCJIOBHS TMPUMEHHMOCTH Mojeled (U3NUEeCKUX Tel W
MpoleccoB (SBJICHUI): WHEpLUHAbHAsS CHUCTeMa OTCY€Ta, abOCOIOTHO
TBEpAOE TENO, MarepuajbHas TOYKa, PABHOYCKOPEHHOE JBUKEHUE,
cBOOOMHOE TMajieHne, aOCOMIOTHO ympyras aedopmanus, aOCONIOTHO
yIpyroe u abCONIOTHO HEYIIPYroe CTOJKHOBEHUS, MOJICNIU ra3a, )KUJKOCTH
U TBEPAOro (KPUCTAIUIMYECKOr0) TeJa, UIealbHbI ra3, TOUCUHBIA 3apsij,
OJTHOPOJTHOE 3JIEKTPUYECKOE TOJIE;

pa3nuyarh yCIOBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (PUIUUECKUX
3aKOHOB, NOHMMAaTh BCEOOIIMHA XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCMOJIb30BaHUS YACTHBIX 3aKOHOB,;

aHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE IPOLECChl U  SABIICHUA,
UCIIOJIb3ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTD
MEXaHUYECKOTO JBWXKEHHS, (HOPMYJIbl KHHEMATUKH PABHOYCKOPEHHOTO
JBIKEHUA, TpeoOpa3oBaHus ['amuiess Ajii CKOPOCTM W TEpEeMEIICHHS,
3akoHbl HproToHa, mpuHOUMII OTHOCUTENBHOCTM [amunes, 3akoH
BCEMUPHOT'O TATOTEHHUS, 3aKOHbI COXPAHEHUS] UMITYJIbCa U MEXAHUYECKOU
SHEPIrUH, CBsI3b PAOOTHI CHJIBI C M3MEHEHHUEM MEXaHHYECKOH HSHEprum,
yCIIOBUS paBHOBECHS TBEPAOro Tena), MpPU ITOM HCIOIb30BATH
MaTeMaTU4YECKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (HM3UYECKUX 3aKOHOB: ITpeoOpa3oBanuii ["anmmes, BToporo
U TpPETbhero 3akoHOB HpIOTOHA, 3aKOHOB COXpaHEHUs HUMIYJbCa U
MEXaHUYECKON 3HEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIU3UPOBATH U OOBSICHATH TEIIOBBIC MPOIIECCH U SBJICHUS, UCTIOIb3YS
ocHoBHble TmonoxkeHuss MKT wu 3akoHBI MONEKYISIpHON (PU3HKKA U
TepMOAMHAMHUKU (CBA3b JIABJICHUS MACAIBHOTO Ta3a Cco cpeaHen
KUHETUYECKOW JHEPrued TEIUIOBOrO JABUXKEHUS W KOHILEHTpALMEH €ro
MOJIEKYJI, CBA3b TEMIIEpaTypbl BEIIECTBA CO CpEAHEH KHHETHYECKOU
SHEPIrueil TEMIOBOrO JBUKEHUS €0 YaCTHI], CBSA3b AABJICHUS HICATBHOTO
raza C KOHUECHTpALlMEH MOJIEKYJI M €ro TEMIIEpaTypod, YpaBHEHUE
MenneneeBa—Knaneiipona, mepBbIi 3aKOH TEPMOAMHAMHMKH, 3aKOH



COXPAHEHHUsI SHEPrUu B TEIUIOBBIX MPOIIECCaX), IPU ITOM HCIOIb30BAThH
MaTEMATHYECKOE BBIPAXKCHHE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianeipoHa;

aHAJIM3UPOBATb M OOBSICHATH JJICKTPUUYECKUE SIBJICHHS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPAHEHHS
AJIEKTPUYECKOTO 3apsga, 3aKOH Kynona, MOTEHIIMATBLHOCTD
AJIEKTPOCTATUYECKOTO TOJsl, MNPUHIHUI CYNEPIO3ULNU SJIEKTPUUECKUX
MOJIEN, MPHU 3TOM YKa3blBas yCIIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TAKXKE€ TMPAKTUYECKH BAXKHBIE COOTHOIICHHMS: 3aKOHbI OMa i1 ydyacTka
HeNu W U1 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH [[oynsa—JleHua,
npasuia Kupxroda, 3akonst apazest aiist 31€KTPOIN3a);

OMUCHIBATh (DU3UYECKUE MPOLECCHl U SBICHUS, UCIONb3YSl BEIUYMHBL:
MEPEMENIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIAa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, JaBJCHUE, NOTCHUUAJIbHAs DSHEPrus, KUHETUYECKAs
SHEPrusi, MEeXaHW4yecKasi dHeprusi, pabora CHIIbI, LEHTPOCTPEMUTEIHLHOE
YCKOpPEHHUE, CHJIa TSHKECTH, CUJIa YIPYTOCTH, CUJIAa TPEHUS, MOIIHOCTb,
DHEPrus B3aUMOJCHCTBUA Tela ¢ 3emiiéid BOJMM3M €€ TMOBEPXHOCTH,
SHEprusi ynpyro aedopMmariuu MNPYKUHBI, KOJIHMYECTBO  TEIJIOTHI,
abcoiroTHasl TeMmIiepaTypa Teja, paboTa B TepMOAMHAMUKE, BHYTPEHHSS
SHEPrusi HACAIHLHOTO OJHOATOMHOrO rasza, paboTa uJealbHOTO Trasa,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbsHOro TemioBoro
JIBUTATENS; IEKTPUUECKOE TOJI€, HAMPSKEHHOCTD SJIEKTPUUYECKOTO OIS,
HaNpsHDKEHHOCTh TOJIST TOYEYHOrO 3apsiia WM 3apshKeHHOTO Iapa B
BAKYyME€ W B JUAJIEKTPUKE, MNOTEHUHAT 3JEKTPOCTATHUYECKOrO MOJI,
Pa3HOCTh  TMOTEHIMAJIOB,  JJICKTPOABWIKYILAsl  CUJa, CHJIa  TOKa,
HaNpsDKEHUE, MOIIHOCTh TOKA, JJEKTpPUYECKas €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COINPOTUBICHHE YYacTKa LENU C IOCIEHOBATEIbHBIM U
MapajuieIbHbIM COEMHEHUEM PE3UCTOPOB, SHEPTUS IIEKTPUUECKOrO MO
KOHJICHCATOPa;

OOBSICHATb  OCOOCHHOCTHM  MPOTEKaHUs  (PU3MYECKUX  SIBJICHUM:
MEXaHUYECKOE JBWKECHUE, TEIUIOBOE JBWKCHHE YacTWI[ BENIECTBA,
TEIJIOBOE paBHOBecHUE, OPOYHOBCKOE NBIKEHUE, NU(PPy3us, ucrapeHue,
KUIICHUE U KOHJICHCALM, [UIABJIICHUE U KPUCTAJUIM3ALUs1, HAIIPABIECHHOCTD
TEIUIONEPENAYH, JIEKTPU3ALUS TEJ, SKBUNOTCHIUAIBHOCTh MOBEPXHOCTH
3apsKEHHOT O ITPOBOJHUKA,

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3NUECKON BEIMUHUHBI OT
Jpyrod €  HCHOJIB30BAaHWEM  IIPSAMBIX  HU3MEPEHUM, IMpPU  OTOM
KOHCTPYHUPOBaTh YCTAHOBKY, (DUKCHUPOBATH PE3YIbTAThl MOJYICHHOU
3aBUCUMOCTA (UBMYECKUX BEIUYMH B BHJAEC TpadukoB c Yy4ETOM



a0COIIOTHBIX MOTPEIIHOCTEH U3MEPEHUH, JIENIaTh BHIBOJIBI IO PE3yIbTaTaM
UCCIICZIOBAHMS,

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYHUH, MPU ITOM
BBIOMpATh ONTHMAJIBHBIA METOJA W3MEPEHHs], OLIEHWBATh aOCOIIOTHBIE U
OTHOCUTEJbHBIE TIOTPELIHOCTH MPSIMbBIX U KOCBEHHBIX U3MEPEHUN;
MIPOBOJIUTH OTBITHI MO MPOBEPKE MPEAJIOKEHHON TUTIOTE3bI: TUIAHHUPOBATh
IKCIIEPUMEHT, COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJTy4YeHHbIE PE3yJbTaThl M JeJaTh BBIBOJ O CTAaTyce MNPEI0KEHHON
THITOTE3HI;

coOumo1aTh mpaBuiia 0€30MacHOro TpyZa IMpU MPOBEICHUH HCCIIeI0BaHUI
B paMKax ydyeOHOro OJKCIEpUMEHTa, MpakKTUKymMa U  y4yeOHo-
UCCIICZIOBATENbCKOM M TPOEKTHOM JEATENbHOCTH C HCIOJb30BaHUEM
U3MEPHUTEIbHBIX YCTPONCTB U JAOOPaTOPHOro 000PYIOBaHUS;

pelmaTh pacu€THblE 3aJaud C SIBHO 33JaHHOM M HESIBHO 3aJaHHOM
¢bu3nyeckoil MOJENbIO: Ha OCHOBAHWU aHAJIN3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (u3MYECKOM MOJAENM, OTBevarollell TpeOOBaHUSAM 3aJaud,
OPUMEHATh  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTM M  IOCTYJaThl
bu3nyecKuX TEOpHl TpPU HCIOIB30BAHUM MAaTEeMAaTUYECKUX METOO0B
peleHus 3a1a4, MPOBOJUTh PACYETHl HA OCHOBAHUN MUMEIOINXCS JaHHbIX,
aHATM3MPOBATh PE3ylIbTaThl W KOPPEKTUPOBATH METOABl PEHICHHUS C
y4€TOM TOJIyYE€HHBIX PE3yJIbTaTOB;

pemaTh KavyeCTBEHHBIC 3a/ayd, TpeOyrolne TPUMEHEHUs 3HAHUW U3
pa3HBIX pa3eNioB Kypca (pU3MKH, a TaK)Ke MHTETpAINK 3HAHUN U3 JPYTUX
IPEIMETOB E€CTECTBEHHO-HAyYHOrO0 IIMKJIA: BBICTPAWBATh JIOTHYECKYIO
[ENOYKY pacCy>KIEHUI ¢ OMOpOoN Ha N3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHUS,

UCIOJb30BaTh TEOPETUYECKUE 3HAHMWS [ OOBSICHEHHS OCHOBHBIX
IPUHLKIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB
U TEXHOJIOTHYECKHUX MPOIIECCOB;

OPUBOAUTH TPUMEPHI BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(¢U3MKOB B pa3BUTHE HAayKd, B OOBSICHEHHE IPOIIECCOB OKPYKAOILIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCJIECACTBHS OBITOBOM U NMPOU3BOICTBEHHOM
NESTEILHOCTA YENIOBEKa, CBS3aHHOW C (DM3MUYECKUMHU MPOIECCaMH, C
MO3UIINI KOJIOrHYeCKOl 0€30MacHOCTH, MPEACTABICHHUI O palliOHAIbHOM
MPUPOJIOTIONH30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAHUHM JOCTHXKCHUN
HAyKM M TEXHOJNIOTUHA Uil JalIbHEHIIEero pa3BUTUS YEJIOBEUECKOro
o0111ecTBa;



NPUMEHATH pa3jMuHble CIOCOOBI paboThl ¢ MH(popManuen (Gusnueckoro
COJEp)KaHMUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUM, IPU ITOM HCIHOJIb30BaThb COBPEMEHHbIE HWH(OpMallMOHHBIE
TEXHOJOTUU MJI1 TIOMCKa, MepepabOTKM M TpPEeabsABICHHUS Y4YeOHOU U
HAy4YHO-NOMYJISIPHOM MH(OpPMALIUU, CTPYKTYPUPOBAHUS U WHTEPIIPETAllun
uH(popmaly, MOIYYEHHOM U3 Pa3IMYHBbIX HCTOYHHKOB, KPHUTHYECKHU
aHAIM3UPOBATH  TMOJiydaeMyro  MHGOpPMAlMl0 M OLEHHUBAaThb €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK M HAa OCHOBE
aHaJIn3a UCTOYHUKA HHPOpMALUK;

IPOSIBIISATH OpraHu3alHOHHBIE 17} IT03HABATEJIbHBIE YMEHUS
CaMOCTOATEJIbHOTO ~ IPUOOpPETEeHUs] HOBBIX 3HAHUU B  Ipolecce
BBINOJIHEHNUS TPOEKTHBIX U y4€OHO-UCCIIEA0BATEIbCKUX padoT;

paboTath B TpYIIE C HCIOJHEHHUEM pPA3JIMYHBIX COLMUATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAllMOHAIBHO PaclpeAesiTh ACITENbHOCTD
B HECTaHJAPTHBIX CHUTYalUsX, aJI€KBATHO OLIEHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB TPYIIIBI B pEIICHUE PACCMaTPUBAEMON TPOOJIEMBIL;

HPOSIBJISITH MOTUBALIMIO K Oyayiield npodecCuOHaNbHON EATEIbHOCTH 110
CHEMUATLHOCTAM (U3UKO-TEXHUYECKOr0 TPOoduIs.

K koniy oOyuenuss B 11 knacce mpelMeTHbIE pe3yibTaThl Ha YriIyOJEHHOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUI:

MOHUMATh POJb  (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTUYECKOM,
COLIMATIBHOM M 3TUYECKOM cdepax AesITeIbHOCTH YeOBEKa, POJb U MECTO
(GU3MKKM B COBPEMEHHOW HAyYHOW KapTHHE MUpPA, POJb aCTPOHOMHUHU B
MPAKTUYECKOM  JEATEIbHOCTM 4YEJIOBEKA M JAJIBHEUIIEM HAy4dHO-
TEXHUYECKOM Pa3BUTHU, 3HAYCHUE OMUCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSACHUTEIHPHON M TPOTHOCTUYECKOW (PYHKUIMK (U3UYECKONH TEOpUH —
ANIEKTPOAVHAMUKH, CHEUUATBbHOM TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOU
¢busuku, pons (uznueckoil Teopur B (HOPMUPOBAHUU MPEICTABICHUN O
busnyueckol KapTUHE MHUpaA, MeCTO (U3MUECKONW KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEJACTABICHUN O IPUPO/IE;
pa3nuyarh YCJIOBHS TMPUMEHHUMOCTH MOJeNed (U3MYECKUX Tel U
MPOLECCOB (ABJIEHUW): OJHOPOJHOE DJIEKTPUUYECKOE U  OJHOPOJHOE
MAarHUTHOE MOJIs, TApMOHUYECKUE KOJIeOaHusl, MATEMAaTUUECKU MasITHUK,
WJICAIbHBIN TPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, WICAJbHBIN
Kos1e0aTeNbHbII KOHTYp, TOHKas JIMH3a, MOJIEIE aToMa, aTOMHOTO Spa U
KBAaHTOBOW MOJEJIM CBETA;

paznuyaTh YCJIOBUsS (TpaHUIlbl, 00JacTH) MNPUMEHUMOCTH (HUHMUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMM XapakTep (QyHIAaMEHTAIbHBIX 3aKOHOB M
OTPaHUYEHHOCTH UCITOJIb30BAaHNS YACTHBIX 3aKOHOB,;



aHATM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC TPOIECCHI U SIBICHMS,
UCIIONb3Ysl OCHOBHBIC TIOJIOXKEHUSI W 3aKOHBl DJIEKTPOJUHAMHUKH U
CHCIUANIbHOM  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
AJIEKTPUYECKOrO 3apsaa, cuina Awmmepa, cuina JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMHM, TmpaBuio  Jlenma, cBa3p  OJIC
CAMOMHIYKLIHMHU B DJIEMEHTE DJJEKTPUYECKOM ILEenu CO CKOPOCThIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTyJaThl  CIEHMATbHOM  Teopuu
OTHOCUTEJIbHOCTH DUHINITEITHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIECCHI U SIBJICHUS, UCIIOIb3YS
MOJIOKEHHUS]  KBAaHTOBOW  (u3uku  (ypaBHEHWE  OWHINTEHHA IS
dororddexra, mnepBbli W BTOpOW mOCTynarel bopa, mpuHIUI
COOTHOIIIEHUsI HeomnpenaenéHnocrerd ['elizeHOepra, 3aKOHBI COXpPaHEHUS
3apsAJ0BOrO U MacCOBOIO YMCEN U DHEPIUU B SIEPHBIX PEAKLMAX, 3aKOH
pPaMOaKTUBHOTO Pacraja);

ONMMCHIBATh (HU3UYECKUE TPOIECCHl W SBICHUSI, WCIIONB3YSl BEITMYHHBL:
HaIpsHKEHHOCTD JJIEKTPUYECKOTO IMOJIS, MOTEHIHAN AJIEKTPOCTATUYECKOTO
MOJIsl, PAa3HOCTh TOTEHUMAJOB, JJIEKTPOABMKYIIAs CHUIA, WHIYKIIHS
MarHUTHOTO TIOJIsl, MAarHUTHBIM TMOTOK, CWjia AMIepa, WHIYKTUBHOCTD,
ANEKTPOJBUKYILIAS CHJIAa CAMOMHAYKIWH, SHEPrUsi MATrHUTHOTO TOJIS
MPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN WMIYJbC, TOJHAs DSHEPrus,
DHEPrus TIOKOSI CBOOOJHON 4YaCTHIbI, DHEPrusi M HUMITYJIbC (DOTOHA,
MacCOBO€ YMCIIO U 3apsf SApa, SHEPTUs CBSI3U A/pa;

OOBSICHATb  OCOOCHHOCTHM  MPOTEKaHUs  (PUIMYECKUX  SIBJICHUIA:
AIIEKTPOMArHUTHAsI UHIYKIUS, CAMOWHYKITUS, PE30HAHC, MHTEp(] epeHITHs
BOJIH, Au(pakuus, JUCHEpCHsi, TOJHOE BHYTPEHHEE OTpaKeHHUeE,
dorosnekrpuueckuii hdext (poroaddekr), anpda- m Oera-pacnagbi
a5ep, ramMmma-usiaydeHue saep, (pU3MdecKkue MPUHIMIBL CHEKTPAIBHOIO
aHaiM3a 1 paboThI Ja3epa;

ONpEEATh HAMpPaBJICHUE WHIYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuJiibl JIopeHua;

CTPOUTDH M300paKEHUE, CO3/1aBaEMOE IIOCKHM 3€pPKajioM, TOHKOM JTMH30MH,
Y PacCUMUTHIBATh €r0 XapaKTePUCTHUKH;

MIPUMEHSTh OCHOBOIOJIATAIOIINE ACTPOHOMUYECKHUE TMOHATHS, TEOPUH U
3aKOHBl 111 aHaiM3a U OOBACHEHHS  (PU3MYECKUX  NPOILECCOB,
MPOUCXOJAIIMX B 3BE3/1aX, B 3BE3JHBIX CHUCTEMAaX, B MEKIaJIaKTHUYECKON
cpelie; NBUKEHUS HEOSCHBIX TeJ, BOJIOINY 3BE3 U BeeneHHoil;
MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEJIUYHUH C
UCIIOIb30BAHUEM TMPSAMBIX HU3MEPEHUH, MpPU ITOM KOHCTPYHPOBAaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl TMOJYYEHHOW 3aBUCUMOCTH



bu3nyecKux BEIMYUH B BHAE TpaQuKOB C YIETOM aOCOTIOTHBIX
MOTPENTHOCTEH  M3MEpEeHW#, JenaTh BBIBOABI IO  pe3yibTaTram
UCCIICZIOBAHMSI;

MPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3NUYECKUX BEIUYUH, MPU ITOM
BbIOMpaTh ONTHMAJbHBIA METOJ| W3MEpPEHUs, OLICHUBATh aOCONIIOTHBIE U
OTHOCHUTEJIbHBIE TIOTPEITHOCTH MIPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
HKCIIEPUMEHT, COOUpATh HKCIIEPUMEHTAIbHYIO YCTaHOBKY, aHAIM3UPOBATh
MONTydeHHBbIE Pe3yJabTaThl W JeNaTh BBIBOJ O CTaTyce MpPensIoKEHHOU
TUIIOTE3BI;

OIUCHIBATh METOJIbI MTOYYSHUS HAyYHBIX ACTPOHOMHYECKUX 3HAHUH;
coOoaaTh MmpaBuiIa 6e30MacHOro Tpyaa Ipy MPOBEACHUH HCCIIEAOBAHMMA
B paMKax yduyeOHOro OJKCIHEpMMEHTa, MpPaKTHKymMa ©  ydeOHO-
UCCIIeIOBATEIbCKOW M TPOEKTHOW JEATENILHOCTH C HCIOJIb30BAHUEM
U3MEPHUTEIBHBIX YCTPONCTB U JAOOPaTOPHOr0 00OPYIOBAHUS;

pemiath pacu€THBIE 3aJaud C SBHO 33/JaHHOW M HESBHO 3aJaHHOI
¢u3nyeckoil MOJENBIO: HAa OCHOBAaHUHM aHAJIM3a YCIIOBUS BbIOMpATh
dbusznyeckue MoOJeNnd, OTBEYaroIIue TpeOOBaHUSAM 3aJaud, TPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MUECKUX TEOPHt
OpU  WCIONB30BAHMM MAaTEMAaTUYECKUX METOJOB pEIIeHUs  3ajad,
IPOBOJUTH PACYETHl HA OCHOBAHUM MMEIOLUXCS JaHHbBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEHICHHs C YYETOM MOIYIEHHBIX
pE3yJbTaTOB,

pelaTh KadyeCTBEHHbIE 3a/ayd, TpeOyrolre MPUMEHEHUS 3HaHUM U3
pa3HBIX pa3eNioB Kypca (pU3MKH, a TaK)Ke MHTETpAINK 3HAHUN U3 JPYTUX
IPEIMETOB E€CTECTBEHHO-HAyYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYIO
LIETMOYKY PACCYKACHUHN C OMOPOIl Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U pU3NYECcKre SBICHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHHUS JJs OOBSICHEHHS OCHOBHBIX
NPUHIUIIOB PadOThl U3MEPUTEIBHBIX MPHOOPOB, TEXHUYECKUX YCTPOICTB
U TEXHOJIOTHYECKHUX MPOIIECCOB;

OPUBOAUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX Y4EHBIX-
(GU3MKOB B pa3BUTHE HAayKd, B OOBSICHEHHE IPOLIECCOB OKPYIKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCJICACTBHS OBITOBOM U MPOU3BOICTBEHHOM
NeSITeIbHOCTH 4YEJIOBEKa, CBS3aHHOM ¢ (U3MYECKUMU TPOLIECCaMH, C
MO3UIINI KOJIOTHYEeCKON 0€30MacHOCTH, MPEACTABICHHUHN O paliiOHAIbHOM
IPUPOJIOTNIONB30BAHUH, 4 TAK)XKE Pa3yMHOM HCIHOJIb30BAaHUHM JOCTHXKEHUN



HAYKM M TEXHOJIOTHM JUIsl JalbHEHIIEro pPa3BUTHS YEIOBEYECKOIO
o011IeCTBA;

MPUMEHSTh Pa3IUYHbIe CIIOCOOBI PadoThl ¢ MHGOpManuen (U3NIECKOro
COJIEP)KaHUSI C HWCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUH, TP 3TOM HCIIOJIb30BaTh COBPEMEHHbIE HHGOPMAIIMOHHbBIE
TEXHOJIOTUU JJIA TIOWCKA, IMepepabOTKH W TPEHbABICHHUS Y4eOHOUW U
HAYYHO-TIOMYJSIPHON WH(OPMAINK, CTPYKTYPUPOBAHHSI M HHTEPIPETAIIUN
uHopMaIy, TONYYCHHOW W3 PA3JIMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAIM3UPOBATh  TOJlydaeMyro  HWHPOpPMAIUI0 W OICHWBATh &
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK M HAa OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMAIUK;

MPOSIBIISATD OpraHu3alMOHHBIE u O03HaBaTEIbHbIC YMEHUS
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHHS  HOBBIX 3HAHWUH B TIpollecce
BBITIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIIEI0OBATEIBCKUX PadoT;

paboTaTh B TpPyIIE C HWCIOJIHCHUEM pPA3JIMYHBIX COIUATBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYIIIbI, pallMOHAIBHO paclpeleisaTh AesITEIbHOCTh
B HECTaHJApTHBIX CHUTYaIUsAX, aJIeKBAaTHO OLICHUBATh BKJIAJ KaXKJIOTO W3
YYaCTHUKOB TPYIIIHI B PEIICHHE paCCMaTPUBAEMOM TTPOOICMBI;

MPOSIBIISATh MOTUBAIIMIO K Oyaylieil mpodeCCHOHAIbHON AESITEIbHOCTH 10
CHENUATLHOCTAM (U3UKO-TEXHUYECKOr0 TPOoduIs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos
Ne HaunmeHoBaHue pa3iesoB U TeM
KonTtpoibHble
n/n MPOrPaMMBI Bceero
padoThI
Paznen 1. HAYUHBIW METO/I IIO3HAHUSA IMTPUPO/IbI
1.1 Hayunslil MeTO TO3HAHUS IPUPOIBI 6
Uroro no pazneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jnnamuka 10
23 CraTtuka TBEpIOro Tena 5 1
2.4 3aKOHbBI COXpAaHEHHS] B MEXaHUKE 10 1
Uroro no pazneny 35
Pa3znen 3. MOJIEKYJIAAPHASA ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHHETHY €CKOM TeOPUH 15 1
3.2 TepMmonnnamuka. TerioBbie MalIuHbI 20 1
3.3 ArperaTtHbie cocTOsIHUS BeniecTBa. Da3zoBbie 14 1

IIpakTnuyeckue
padoThI

JIEKTPOHHBIE
(uudposbie)
oOpa3oBarejibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6moreka IIOK
https://m.edsoo.ru/f16b68d7
bub6moreka [JOK
https://m.edsoo.ru/f16b68d7
but6moreka [JOK
https://m.edsoo.ru/f16b68d7

but6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bubmmoreka [IOK
https://m.edsoo.ru/f16b68d7

bu6morexa IIOK
https://m.edsoo.ru/f16b68d7

bu6moreka [JOK




MepeXoIbl
Uroro no pazneny

Pa3znen 4. JIEKTPOANHAMUKA

4.1 DIIEKTPUYECKOE TTOJIe
4.2 IToCcTOSAHHBIN 2JIEKTPUYECKUNA TOK
4.3 Toxu B pa3anuHbIX cpenax

Hroro no pazgery

Paznen 5. PUSUNUYECKH IPAKTUKYM

5.1 Ou3nuecKuil MPaKTUKyM
Hroro no pasgeny
PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

49

24

24

54

16

16

10

170

16

16

https://m.edsoo.ru/f16b68d7

bu6moreka [JOK
https://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6moreka [IOK
https://m.edsoo.ru/f16b68d7

bu6moreka IIOK
https://m.edsoo.ru/f16b68d7

bu6moreka [JOK
https://m.edsoo.ru/f16b68d7




11 KVIACC

Ne n/m

HaunmeHoBaHue pa3aesoB H TeM
MPorpamMmal

Paznen 1. JIEKTPOJAMHAMUKA

1.1

1.2

MarsuTtHoe nojie

DJIEKTPOMArHUTHAS] UHIYKIHS

Uroro no pazneny

Pa3gen 2. KOJIEBAHUSA U1 BOJIHbBI

2.1

2.2

2.3

24

MexaHnyeckre KojaeOaHus

DJEeKTpOMarHUTHBIC KOIeOaHUS

MexaHnnueckue u QJICKTPOMArHUTHBIC
BOJIHBI

OnTuka

Htoro no pazaeny

KoaunuecTBo 4acoB

Bcero

14

13

27

10

15

10

25

60

KoHnTpoJbHbIe
padoThI

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

3.1

OcuoBel CTO

Hroro no pazneny

5

1

IIpakTnuyeckue
padoThI

DJIeKTPOHHbIE
(uudgposbie)
oOpa3oBaTe/bHbIE

pecypchl

bu6moreka [IOK
https://m.eds00.1ru/39859¢f1
but6moreka [JOK
https://m.edso00.ru/39859¢f1

bu6moreka [JOK
https://m.edsoo.ru/39859ef1
bub6moreka [JOK
https://m.edsoo.ru/39859ef1
but6moreka [JOK
https://m.edsoo.ru/39859f1

but6moreka [JOK
https://m.eds00.ru/39859%f1

bubmmoreka [IOK
https://m.edso0.1ru/39859¢f1




Paznen 4. KBAHTOBASA ®U3UKA

4.1 KoprmyckynsipHO-BOJHOBOM Jyanu3M 15

4.2 dusuka aroma 5

43 du3KKa aTOMHOTO S1pa ¥ DJIEMEHTAPHBIX
' 4aCTHUI]

Htoro no pasaeny 25

Pazpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN

5.1 DeMEHTBI aCTPOHOMHH B aCTPOPUZUKU 12

Uroro no pazneny 12

Paznen 6. PUSUUYECKH IPAKTUKYM

6.1 dusnueckuii IPakTUKYM 16 16

Nroro no pazneny 16

Paznen 7. OBOBIAIOIIEE IOBTOPEHHUE

Cucrematusanusa 1 00001IeHnE
MPEAMETHOTO COJIEPIKAHUS U OIBITa

7.1 . 15
JeSITeIbHOCTHU, IPUOOPETEHHOr O MpU
u3ydenuu Kypca ¢usuxu 10 — 11 xnaccon
Hroro no pazneny 15
PeszepBHOE Bpems 10

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 4 16

bubmmoreka [IOK
https://m.edsoo.ru/39859%¢f1
bu6moreka [JOK
https:/m.edsoo.1ru/39859¢f1
but6moreka [JOK
https://m.edsoo.ru/39859%f1

bu6mmoreka [JOK
https://m.edso0.1ru/39859¢f1

bu6moreka [JOK
https://m.edso0.1ru/39859¢f1

bu6moreka [IOK
https://m.edso00.ru/39859¢f1

bubmunoreka [IOK
https://m.eds00.1ru/39859¢f1







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne

w/n Tema ypoka

®duszuka — GpyHgaMeHTaIbHas HayKa O
pupoie

HayuHb1il MeTOa MO3HAHUS U METO/IbI
MCCIIeIOBAaHUS (PU3NYECKUX SBJICHUM

DKCIEpUMEHT U TEOPHsl B IPOIECcCe
no3HaHus npupobl. HaGmonenue n
AKCIIEPUMEHT B (pu3uke

Crioco6b1 u3MepeHust PU3NIECKUX
BCIIMYUH

AOCOIIIOTHAS ¥ OTHOCUTENIbHAS
MOTPEIIHOCTH U3MEPEHHUH (PU3UIECKUX
BEIIMYMH

MonenupoBanue B ¢usuke. Ponb u
MecTO PU3UKHU B (POPMHUPOBAHUH
COBPEMEHHOW Hay4HOU KapTUHBI MUpA,
B [IPAKTUYECKOH €SI TEIbHOCTH JI0AeH
Mexanunueckoe aBuxkenne. Cucrema
orcuera. OTHOCUTENBHOCTD
MexXaHu4ecKoro apuwxenus. [lpsamas u

oOpaTHas 3a/1aull MEXaHUKH

Pannyc-BekTop MaTepuaibHON TOYKH,

KoaunuecTBo uacoB

Bcero

KonTtpoJibHbIe
padoThI

IIpakTnueckue
padoThI

Jara
H3Y4YeHUA

JIEKTPOHHBIE
nupposbIe
oOpa3oBare/ibHbIE

pecypcbl

bubmioreka [IOK
https://m.edsoo.ru/1 beef346

bu6mmnoreka [JOK
https://m.edsoo.ru/3a7fde29

bu6moreka [JOK
https://m.edso00.ru/34c¢4993 1

bu6mmoreka [JOK
https://m.edsoo.ru/ca2def03

bubmioreka [IOK
https://m.edsoo.ru/7f18fda3

bu6mmnoreka [JOK
https://m.edsoo.ru/eabbded1

bu6mmoreka [JOK
https://m.edsoo.ru/e9a52f02

bu6mmoreka [JOK



10

11

12

13

14

15

16

€ro NpoCKIKWM Ha OCHU KOOpAUHAT.

Tpaexropus. [lepemenienne. CKopocTb.

Nx npoekiium Ha ocu KOOPJAUHAT

PaBHOMEpHOE NpsSIMOJIMHENHOE
nBrxkeHue. I'padpudeckoe onvcaHue
PaBHOMEPHOI'0 MPSIMOJIMHEHHOT O
JBUKCHUS

CrnoxeHue nepemMeIieHnii 1 CKOpoCTeH.
Pemenue 3anau

HepaBHomepHOE NBUKEHUE.
MrHoBeHHasi CKOPOCTb. Y CKOpEHHE.
[IpsMonuHeitHoe NBUXKEHUE C
MIOCTOSIHHBIM YCKOPEHHEM

['padmueckoe onmcanue
HpSIMOJ'IPIHGfIHOI‘O JABUXXCHUS C
MMOCTOAHHBIM YCKOPECHUEM

CBoOonHOe najieHue. Y CKopeHue
CBOOOJTHOTO MaJIeHHs. 3aBUCUMOCTb
KOOpPpAHWHAT, CKOPOCTH, YCKOPCHHUA OT
BPEMEHH U MX TPapHUKH

JIBmxeHue Tena, OpoIeHHOro Mo
YIJIOM K TOPU30HTY

KpuBonuneitHoe nBmxenue. JBuxxenue
110 OKPY>KHOCTHU. YTJIOBasl U JIMHEHas
ckopoctb. [lepuon u yacrtora.
LleHTpOoCTpEMUTENBHOE U MTOJHOE
YCKOpEHHE

KonrtponsHas pabota o teme

https://m.edsoo.ru/30a108a5

bu6mmoreka [JOK
https://m.edso00.ru/89ba7190

bubmioreka [IOK
https://m.edsoo.ru/761d18aa

bu6mmnoreka [JOK
https://m.edso00.ru/a99549a7

bu6mmoreka [JOK
https://m.edsoo.ru/b7560bbf

bubmioreka [IOK
https://m.edso0.ru/f738109¢

bubmioreka [IOK
https://m.edsoo.ru/71cbb4f5

bu6mmnoreka [JOK
https://m.eds00.ru/33196fbe

bu6mmoreka [JOK
https://m.edsoo.ru/1242f32e




17

18

19

20

21

22

23

24

25

26

"Kunematuka"

[TepBeiif 3akoH HptoTOHA.
WNHepunanbHble CHCTEMBI OTCUETA.
[TpuHiun otHocuTenbHOCTH ["amuies.
HeunnepruanbHble cucTeMbl OTCUETA

Cuna. PaBHOzA€EH CTBYIOILIAS CHIIA.
Bropotii 3akoH HeroTona. Macca

Bzaumopeiicteue Ten. Tpernil 3akoH
Hrrotona

[Tpunnun cynepno3uuuu cuil. Penienue
3a7]a4 Ha TPUMEHEHHUE 3aKOHOB
Herorona

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBAJIEHTHOCTh I'PABUTALIMOHHOMN U
WHEPTHON MacCChI

Cuita TSKECTH U YCKOpEHUe
CBOOO/IHOT O MaIeHUs

JIBrxeHre HeOECHBIX Tel U UX
HCKYCCTBEHHBIX CIyTHUKOB. [lepBas
KOCMHYECKas CKOPOCTh. 3aKOHBI
Kemnepa

Cwiia ynpyrocru. 3akos I'yka. Bec tena

Cuna tpenus. [Ipupona u BuabI cui
TpeHus. J|BUKeHHe B )KUJIKOCTHU U Ta3e ¢
Y4E€TOM CHJIbI COITPOTUBIIEHUS CPEbI

Hasnenue. I'mapocratnyeckoe
nasienue. Cuna Apxumena

bu6moreka [JOK
https://m.edsoo.ru/5a9e4a64

bubmioreka [IOK
https://m.edsoo.ru/141d3837

bu6mmoreka [JOK
https://m.edsoo.ru/57dbas505

bubmioreka [IOK
https://m.edsoo.ru/bdf997{b

bu6moreka [JOK
https://m.edsoo.ru/9aba2b0a

bu6mmoreka [JOK
https://m.eds00.ru/22757126

bubmioreka [IOK
https://m.edsoo.ru/1 1abfa0a

bubmioreka [IOK
https://m.edsoo.ru/0ae2cd84

bu6mmnoreka [JOK
https://m.edsoo.ru/1fa86499
https://m.edso00.ru/2¢cb29676

bu6mmoreka [JOK
https://m.edsoo.ru/a28aa7ad




27

28

29

30

31

32

33

34

35

36

AGCOIIOTHO TBEPIIOE TEIIO.
[TocTynarenpHo€E U BpalaTeabHOe
JBU)KEHUE TBEPAOTO Tela

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpaieHus. [1nedo cuiibl

CrnoxeHue cui, NPUI0KEHHBIX K
TBepAOMY Teny. LlenTp Tspkectu Tena.
VYcnoBust paBHOBECHS TBEPAOTO TENA.
Bunsl paBHOBECHS

Pemenune 3agau

KonrtponpHas pabora 1o reme
"Jlunamuka. CtaThKa TBEpOro Tena"

HMiynbc MaTepHaIbHON TOYKH,

CUCTEMbI MaTCPHUAJIBHBIX TOYCK. ]_IeHTp

MacCC CUCTEMBI MAaTCpHAJIbHBIX TOYCK.
TeopeMa O ABMXXCHUHU LNECHTpPA MaccC

I/IMHyHBC CUJIbI 1 USMCHCHUC UMITYJIbCa

Tena. 3aKOH COXpaHEHUs UMITYJIbCa.
PeakTuBHOE 1BUXEHUE

MoOMEHT UMITyJIbca MaTepPHATbLHOU
tTouku. [IpencraBienue o coxpaHeHUH
MOMEHTa UMIYyJIbCa B LIEHTPAJIbHBIX
MOJISAIX

Peiienne 3agau

Pa0GoTa cuiiel Ha MaJIOM U Ha KOHEYHOM

nepemenieHud. [ papuaeckoe

bu6mmoreka [JOK
bu6mmoreka [JOK
https://m.edsoo0.ru/2b95d57e

bu6moreka [JOK
https://m.edsoo.ru/653d3459

bubmioreka [IOK
https://m.edsoo.ru/9aa79a7d

bu6mmnoreka [JOK
https://m.edsoo.ru/dc1caacO

bubmioreka [IOK
https://m.edsoo.ru/9f5a574¢

bu6moreka [JOK
https://m.edsoo.ru/4bb8294b

bubmioreka [IOK
https://m.edsoo.ru/13f0a221

bu6mnoreka [JOK
https://m.edsoo.ru/d6532eb9

bu6mmoreka [JOK
https://m.edsoo.ru/f7706d63

bu6mmoreka [JOK
https://m.eds00.ru/913974c7




37

38

39

40

41

42

43

44

45

IpeACTaBIeHNUE PAaOOThI CUJIIBI.
MOIIHOCTE CHUIJIBI

Kunernueckas sueprus. Teopema 00
M3MEHEHUHU KHHETHYECKOH 3Hepruu
MaTepHAIbHON TOUKH

IToTeHuMaNbHBIE U HEMOTCHIIMAJIBHBIC
cunsl. [ToTeHnnanbHas sueprus. Bropas
KOCMUYECKast CKOPOCTh

Tperbst kKocMuYecKasi cKopocTb. CBsi3b
pabOTHI HEMOTEHITMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU 3Hepruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHWYECKON 3HEPTUU

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.
VYpaBHuenue bepHynau s uaeanbHOR
KUOKOCTHU

KonTtponsHas pabora mo reme "3aKoHBI
COXpaHEHHs B MeXaHuKe"

PazBuTHe npencTaBieHuil o mpupoae
tennotel. OcHoBHBIE nonoxkeHuss MKT.
Judodysus. bpoyHoBckoe nBrxeHue
Ctpoenue razoo0pa3HbIX, JKUIKUX U
TBEpABIX TeJ. XapakTep ABUKEHUS U
B3aMMO/IEH CTBHSI YaCTHUI] BEIIECTBA
Macca u pa3mepsl MOJIEKYJI (ATOMOB).
KomuectBo Bemecta. [ToctosiHHas
ABorazipo

Temneparypa. TernnoBoe paBHOBECHE.

bu6moreka [JOK
https://m.edsoo.ru/9a5e2e74

bubmioreka [IOK
https://m.edsoo.ru/554bafcc

bu6mmnoreka [JOK
https://m.edsoo.ru/f57b4e01

bu6mmoreka [JOK
https://m.edsoo.ru/f30f43b6

bu6moreka [JOK
https://m.edsoo.ru/474e7c4a

bu6mmoreka [JOK
https://m.edsoo.ru/b0a4445f

bu6mmnoreka [JOK
https://m.edsoo.ru/c44d02e2

bu6mmoreka [JOK
https://m.edsoo.ru/c5b72ab7

bubmioreka [IOK



46

47

48

49

50

51

52

53

54

55

56

57

[Ixama Ienbcus

Peiienune 3agau

Nneanpublii ra3. I'a30BbIe 3aKOHBI

VYpaBHenue Menneneesa-Knaneipona.
Pemenne 3agau

AbcomroTHas TeMieparypa. 3aKoH
JlaneTOHA

M3ompoueccsl B ueanbHOM rase ¢
IIOCTOSIHHBIM KOJIM4E€CTBOM BELIECTBA

I'paduyeckoe npepcrapieHue
U30IPOIECCOB: H30TEPMa, H30X0Pa,
n3o0apa

OcHoBHoOe ypaBHeHHEe MKT

Peiienune 3agau

CBs13p a0COMIOTHON TEMIIEpaTyphbl
TEPMOJNHAMHYECKON CUCTEMBI CO
CpeIHEH KMHETUYECKOU SHEpruei
IIOCTYNATEIbHOIO TEIIOBOTO JBUKEHUS
€€ 4acTHIl

O0001IeHNE U cUCTEMATU3alUs 3HAHUI
o teMe "Ocuosst MKT"

KonTponbsnas pabora o Teme "OCHOBBI
MKT"

TepmoauHamMudeckasi cucTeMa. 3aJjaHue

https://m.eds00.ru/0070d493
bu6moreka [JOK
https://m.edsoo.ru/1531aba5

bu6moreka [JOK
https://m.edsoo.ru/1deb2367
bu6mmoreka [JOK
https://m.edsoo.ru/8d12¢328

bubmioreka [IOK
https://m.edsoo.ru/14e02d1f

bu6mmnoreka [JOK
https://m.eds00.ru/68878d51

bu6moreka [JOK
https://m.edsoo.ru/1344327b

bu6mmoreka [JOK
https://m.edsoo.ru/c8094721

bubmoteka IJOK
https://m.edsoo.ru/10265a05

https://m.edsoo.ru/c38af875

bu6mmnoreka [JOK
https://m.eds00.ru/09d12fd8

bu6mmoreka [JOK
https://m.edsoo.ru/13adad59

Bbu6moreka [JOK




58

59

60

61

62

63

64

65

BHEIIHUX ycaoBuil s TJ1 cucTemsl.
BHelHMe u BHYTpEHHUE NTapaMETPBI.
ITapameTtpsl T/l cucTeMsl Kak cpeHUE
3HAYEHU BEJIMYUH, OIIUCHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM yPOBHE

Hynesoe Hauao TepMOIMHAMUKMU.
CamonpousBoJibHas penakcanus T /]
CUCTEMBI K TEIJIOBOMY PABHOBECHUIO

Mopnens naeanbHOro rasa B
TEPMOJAUHAMUKE. Y CIIOBHS
IIPUMEHUMOCTH 3TOU MOAEIIN

VpaBuenue Menpeneea-Knaneiipona u
BBIPA)KEHUE JJIs1 BHYTPEHHEW SHEPI U

BeIpaskeHue 11 BHYTPEHHEN SHEPTUU
OJTHOATOMHOT'0 U EAJIBHOIO Iasa.
KBa3ucratuueckne U HeCTaTUIECKHE
IIPOLIECCHI

OnemeHTapHas paboTa B
TepMOIUHAMUKE. Brraucnenne paboTs
1o rpauky npouecca Ha pV-
JarpamMme

Tennonepenaya kak crocod N3MEHEHUs
BHyTpeHHel sHeprun T/] cuctemsl 0e3
COBepIIEHUs pabOThI

KonBekiusi, TenionpoBOIHOCTb,
W3JIy4eHue

KomndaecTBo TemnoTel. TenIoéMKOCTh
Tena. YaenbHas U MOJIIpHas

https://m.edsoo.ru/5f8d38a3

bu6mmoreka [JOK
https://m.edsoo.ru/8ec512{0

bubmioreka [IOK
https://m.edso0.ru/29355001

bu6mmoreka [JOK
https://m.edsoo.ru/bal 178d0

bu6mmoreka [JOK
https://m.edsoo.ru/ac5cacl5

bubmioreka [IOK
https://m.edsoo.ru/741d5738

bubmioreka [IOK
https://m.edsoo.ru/3d734561

bu6mmoreka [JOK
https://m.edsoo.ru/157b54cd

bu6mmoreka [JOK
https://m.edsoo.ru/7ba67355




66

67

68

69

70

71

72

73

74

75

TENJIOEMKOCTH BEIleCTBA. Y IeIbHAs
TCIIJIOTAa CTOpaHuA TOILJIMBa

Pacuér xonmuecTBa TEMIOTHI IPH
Terionepeaayde

[TonsTre 00 agrabaTHOM IpoIIECcCe.
IIepBbIii 3aKOH TEPMOJIUHAMUKHU

KommdecTtBo TenaoTel 1 paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEN SHEPruu
T/ cucreMsl

BTopoii 3aKk0H TepMOAMHAMUKH JIJIS
PAaBHOBECHBIX U HEPAaBHOBECHBIX
nporeccoB. Heobpatumocts
MPUPOJIHBIX ITIPOLIECCOB

[TpuHUIUBI 1EWCTBUS TEMIOBBIX
marH. KIT/]

Maxkcumanbaoe 3Hauenne KIT/. Hukn
Kapno

Pemenne 3agau

DKOJIOTUYECKHUE ACTIEKTHI
MCIOJIb30BAHUS TEIUIOBBIX JIBUTATEINEH.
TermoBoe 3arpsi3HEHNE OKPYKAKOLIEH
Cpenbl

Peiienune 3agau

O0600111eHE U CUCTEMATH3AINAS 3HAHUI
no reme "Tepmoannamuka. TermioBbie
MAaIIUHBI"

bu6moreka [JOK
https://m.edsoo.ru/1db5ad4e

bu6mmoreka [JOK
https://m.edso0.ru/d8098824

bu6mmoreka [JOK
https://m.edsoo.ru/b047alcd

bubmioreka [IOK
https://m.edsoo.ru/c6f4f464

bu6moreka [JOK
https://m.eds00.ru/2e¢945513

bu6mmoreka [JOK
https://m.edsoo.ru/fe3857b9

bubmioreka [IOK
https://m.edsoo.ru/b3efal 8b

bubmioreka [IOK
https://m.edsoo.ru/9867aaa7

bu6mmnoreka [JOK
https://m.edsoo.ru/c8c70432

bu6mmoreka [JOK
https://m.edsoo.ru/28d62b3f




76

77

78

79

80

81

82

83

84

KonrtponpHas pabota o reme
"TepmoauHnamuka. TemnjaoBbie MalIMHbI"

[TapooOpazoBaHue ¥ KOH/ICHCAIHSI.
Ucnapenue n kunenue. Y aenpHas
TENJ0Ta Mapoodpa3oBaHUS

HacpllieHHbIE 1 HEHACBIIIEHHBIE TTapHhI.
KauecTBeHHas 3aBUCMMOCTD IJIOTHOCTH
Y J1aBJICHUSI HACBIIIEHHOIO 11apa OT
TEMIIEPaTyphl, UX HE3ABUCUMOCTb OT
00BEMa HaChIILIEHHOT 0 Iapa.
3aBUCHUMOCTb TEMIIEPATYPbI KUIIEHUS OT
JTaBJICHUS B )KHJIKOCTU

BnaxHocTh Bo3ayxa. AOCOIIOTHAS U
OTHOCHTEIbHAs BIAKHOCTD

Pemenune 3amau

Teépnoe Teno. Kpucrannmueckue u
aMopdHbIe Teraa. AHU30TPOIHUS CBOWCTB
KpPHCTAJIIIOB

[TnaBiieHue U KpUCTALTU3AIIUS.
VYaenpHas TEMIOTA MJIABJICHUS.
Cyb6immanust

Hedbopmaruu TBEPIOrO TENA.
Pactsoxenue u cxatue. Casur. Moayib
FOwnra. [Ipenen ynpyrux gedpopmanuii
TermoBoe pacmMpeHue KUJIKOCTEN 1
TBEPIBIX TeJI. AHTAPMOHHU3M TEMJIOBBIX
KOJIeOaHMI YaCTHI BEIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/1b6e26¢5

bu6moreka [JOK
https://m.edso0.ru/6f8e6777

bubmioreka [IOK
https://m.edsoo.ru/f5c17d02

bu6moreka [JOK
https://m.edsoo.ru/30ebbb79

bu6mmoreka [JOK
https://m.edsoo.ru/18e95ff3

bu6mmoreka [JOK
https://m.edsoo.ru/20a88a03

bubmioreka [IOK
https://m.edsoo.ru/6ee91e9f

bu6mmnoreka [JOK
https://m.edsoo.ru/dalaab10

bu6mmoreka [JOK
https://m.edsoo.ru/7ba5edf2




85

86

87

88

89

90

91

92

93

94

[TpeoOpazoBanue 3uepruu B (pa3oBbIX
nepexoziax

VYpaBHEHME TEIIOBOTO Oananca

Peiienune 3agau

IToBepXHOCTHOE HATSKEHHUE.
Kannisapssle sBnenus. JlaBnenue noy
HCKPHUBIICHHOM IIOBEPXHOCTHIO
xkuakoctu. ®opmyna Jlannaca

O06o061enue u cucTeMaTH3aus 3HaHUH
1o Teme "ArperaTHbie COCTOSHUS
BemiecTBa. PazoBbie mepexob"”

KonrtponpHas pabota 1o reme
"ArperaTHble COCTOSIHUS BEIIECTBA.
da3oBbie Nepexon!"”

OnexTpusanus Tea U €€ MpOosBICHHUSL.
Dnektpuyeckuii 3aps. JlBa Buia
ANIEKTPUUECKUX 3apsiioB. I[IpoBonHuKY,
JUBJIEKTPUKH U MTOJIYTTPOBOJIHUKH
DIeMEHTapHBIN IEKTPUUECKUM 3apsl.
3aKOH COXPaHEHHUs DJIEKTPUIECKOT O
3apsna

BsaumoneiictBue 3apsanoB. Todyeunsie
3apsabl. 3akoH Kynona

Perienne 3agau

bu6mmoreka [JOK
https://m.edsoo.ru/97a0672f
bu6mmoreka [JOK
https://m.edsoo.ru/ab1521fb

bu6moreka [JOK
https://m.edsoo.ru/8ab7f40d

bu6mmoreka [JOK
https://m.edsoo.ru/b42f1f97

bu6mmnoreka [JOK
https://m.edso00.ru/0b52575¢

bu6mmoreka [JOK
https://m.edsoo.ru/7dc2a739

bubmioreka [IOK
https://m.edsoo.ru/1aff445f

bu6mnoreka [JOK
https://m.edsoo.ru/f49afd24

bubmioreka [IOK
https://m.edsoo.ru/445b7746

bu6mmoreka [JOK
https://m.edsoo.ru/6b87ecSa
https://m.edsoo.ru/08fc19bc
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96

97

98

99

100

101

102

103

104

105

DnekTpuyeckoe nojue. Ero nericteue Ha
AIIEKTPUYECKHE 3apsbI

Hanpsk€HHOCTB AJIEKTPHYECKOTO MOJIS.
[TpoOusIit 3apsia. JIunuu
HANPsHKEHHOCTH 3JIEKTPHYECKOT 0 TOJIS.
OnHOPOJHOE PIEKTPUYECKOE 110JIe

IToreHnaaibHOCTD
ANEKTPOCTATUYECKOro nouisl. PasHOCTH
MOTEHUHAJIOB U HANIPSKEHUE

[ToTenunanbHas sHEprus 3apsiaa B
aJIeKTpocTaThuueckom mnosie. [Torenuuan
AIEKTPOCTATUYECKOTO MO

CB43b HaNPsSYKEHHOCTH MOJIST U
Pa3HOCTU MOTEHUUAJIOB AJIs
ANEKTPOCTATUYECKOTO OIS

[IpuHIMD Cynepno3uuuu
AIEKTPUYECKUX MOJIEN

Peiienune 3agau

[Tone Toueunoro 3apsna. [lone
PaBHOMEPHO 3apsHKEHHOM cepbl
[Tone paBHOMEPHO 3apsHKEHHOTO MO
00béMmy mapa. [lone paBHOMEpPHO
3apsHKEHHON OECKOHEYHOU MIIOCKOCTH
[IpoBOJHUKH B 3JIEKTPOCTATHYECKOM
noJie. Y cJI0BUE paBHOBECHUS 3apsi1OB
JIMPIEeKTPUKY U TTOTYTPOBOTHUKY B
AIEKTPOCTATUIECKOM TI0JIC

bu6mmoreka [JOK
https://m.edsoo.ru/05c6bfal

bu6moreka [JOK
https://m.edsoo.ru/3dac6957

bubmioreka [IOK
https://m.edso00.ru/8002 1447

bu6mmnoreka [JOK
https://m.edsoo.ru/af5fa389

bu6mmoreka [JOK
https://m.edsoo.ru/df7a6838

bu6moreka [JOK
https://m.edsoo.ru/Ocfe4abc
bu6mmoreka [JOK
https://m.edsoo.ru/5a582263

bu6mmoreka [JOK
https://m.eds00.ru/b297b5c3

bubmioreka [IOK
https://m.edsoo.ru/f7a665¢ee

bu6moreka [JOK
https://m.edsoo.ru/32405eab

bu6mmoreka [JOK
https://m.edsoo.ru/060ebab5
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107

108

109

110

111

112

113

114

115

116

117

118

Konpnencarop. Di1eKkTpoEéMKOCTh
KOHJIEHcaTopa. DJIEKTPOEMKOCTh
IJIOCKOT0 KOHJIEHcaTopa

[TapannenbHOE coenMHEHUE
KOH/JIEHCaTOPOB

ITocnemoBateabHOE COCTUHEHHE
KOHJCHCAaTOpPOB

9HepFI/I${ 3apsKCHHOI'O KOHACHCATOPAa

Pemenne 3agau

JBrxeHue 3apspKeHHOM 4acTULBI B
OJIHOPOJIHOM 3JIEKTPUYECKOM T0JIE

Pemenue 3amau

O0001IEHNE U CUCTEMATU3ALMS 3HAHUI
o teme "DyeKTprudeckoe mnosue"
KonrtponpHas pabora 1o reme
"OnexTpuyeckoe mnosie"

Cwuia Toka. ITocTosIHHBIN TOK. Y CI0BUS
CYILIECTBOBAHUS TIOCTOSTHHOTO
AIEKTPUYECKOT O TOKA

Ucrounuku Toka. Hanpsoxenue u 31C

3akoH Oma 15 ydacTKa Lemu.
DIIEKTPUYECKOE CONPOTUBIICHUE

3aBHCHMOCTD COIIPOTUBJICHUA
OIHOPOAHOI'O ITPOBOJAHUKA OT €T0

bu6mmoreka [JOK
https://m.edsoo.ru/845b4{73

bu6moreka [JOK
https://m.edsoo.ru/d11e8ce7

bu6moreka [JOK
https://m.eds00.ru/1€992920

bu6mmoreka [JOK
https://m.edsoo.ru/73a34f18
bubmioreka [IOK
https://m.edsoo.ru/5tb2acb5
https://m.edsoo.ru/27434040
bu6mmoreka [JOK
https://m.edsoo.ru/8341d6ac

bu6mmoreka [JOK
https://m.edso0.ru/5752603f

bubmioreka [IOK
https://m.edsoo.ru/cefe90e9

bu6mmoreka [JOK
https://m.edsoo.ru/233311b5

bu6mmnoreka [JOK
https://m.edsoo.ru/0839al15

bu6mmoreka [JOK
https://m.edsoo.ru/f14{251e

Bbu6moreka [JOK
https://m.edso0.ru/95fcdf51
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120

121

122

123

124

125

126

127

128

129

130

131

JJIMHBI U IJI0IAAX MOIICPEYHOr o
CCUCHUA

VY aenpHOE COMPOTUBIIEHUE BEIIECTBA.
Pertenne 3agau

HOCJIGI[OB&TGHLHOG, nmapaujicjibHOC,
CMCHIaHHOC COCIUHCHHC TPOBOJHUKOB

Pacu€r pa3BeTBIEHHBIX DJIEKTPUUECKUX
neneii. [IpaBmia Kupxroda

Peiienune 3agau

Pabora snekTprueckoro Toka. 3aKoH
Jxoyns —Jlenna

Pemenue 3agau

MOUIHOCTh ANEKTPUUYECKOTO TOKA.
TermmoBas MOIIHOCTB, BBIACIIACMAs Ha
pesucrope

Peiienune 3agau

OJIC u BHYTpEHHEE CONMPOTUBIICHHE
MCTOYHHKA TOKA

3axon Oma /115 TOJTHOM (3aMKHYTOM)
AIIEKTPUYECKOH IeMH

Peiienne 3agau

MoOIIHOCTh HCTOYHUKA TOKA

KopoTtkoe 3aMbikaHue

bu6moreka [JOK
https://m.edso0.ru/437{8300
bu6mmoreka [JOK
https://m.edso00.ru/236f7¢07
bu6mmoreka [JOK
https://m.edsoo.ru/1794c137

bubmioreka [IOK
https://m.edsoo.ru/3881b469

bu6mmnoreka [JOK
https://m.edsoo.ru/a3605c5¢

bu6mmoreka [JOK
https://m.edsoo.ru/6761bfOf

bu6mmoreka [JOK
https://m.eds00.1ru/99750a6f

bubmioreka [IOK
https://m.edsoo.ru/eb72fc24

bu6mmnoreka [JOK
https://m.edsoo.ru/72d453af
bubmioreka [IOK
https://m.edsoo.ru/221{40fb
bubmioreka [IOK
https://m.edsoo.ru/3580b679

bu6moreka [JOK
https://m.edsoo.ru/a0ae51d8

Bbu6moreka [JOK




132

133

134

135

136

137

138

139

140

141

142

143

KOHI{CHC&TOP B IICITN ITOCTOAHHOI'O TOKa

Pewienune 3agau

Pemenne 3aga4 mo teme "I[1ocTOSHHBIN
AJIEKTPUYECKHI TOK"

Pemenune 3amau no teme "I1oCTOSHHEBIN
ANEKTPUUYECKUHN TOK"

Pemenune 3amad no teme "IlocTOSHHEIN
UIEKTPUYECKUH TOK"

O06o061enue u cucTeMaTH3aus 3HaHUH
1o Teme "I10CTOSHHBIN AJIEeKTPUY €CKUA

n

TOK
KonrtponsHas pabota o reme
"TToCTOSIHHBIN JEKTPUYECKUI TOK"

DneKkTpudecKas npoBOJIUMOCTh
Pa3IMYHBIX BEHIECTB. DIEKTPUUCCKUN
TOK B MeTautax. CBEepXIpOBOIUMOCTh

DJEeKTpUUYECKUH TOK B pacTBOpax U
pacjiaBax 3JICKTPOJIUTOB. 3aKOHBI
®Dapanes 075 IEKTPOIH3a

DneKTpUYeCcKUid TOK B ra3zax. [lmazma

DIIEKTPUYECKUN TOK B BAKyYME.
Bakyymnble npu6opsl

DNEeKTPUYECKUN TOK B
MOJIYIIPOBOAHUKAX

https://m.edso00.ru/54615632
bu6mmoreka [JOK
https://m.edsoo.ru/3536813¢
bu6moreka [JOK
https://m.edsoo.ru/4410cef0
bu6mmoreka [JOK
https://m.edsoo.ru/a7340a29
bu6mmoreka [JOK
https://m.edsoo.1u/744261b8

bubmioreka [IOK
https://m.edsoo.ru/eb5d4687

bu6moreka [JOK
https://m.edsoo.ru/bfd7a050

bu6mmoreka [JOK
https://m.edsoo.ru/1 885ddf1

bu6moreka [JOK
https://m.edsoo.ru/da794295

bu6mmoreka [JOK
https://m.edso0.ru/4b423491

bu6mmnoreka [JOK
https://m.eds00.ru/92d92{76

bu6mmoreka [JOK
https://m.edsoo.ru/2E+160

Bbu6moreka [JOK
https://m.edsoo.ru/ab61c660




144

145

146

147

148

149

[TonynpoBOHUKOBBIE TPUOOPHI

du3nueckuii MpakTUKYM 10 TEME
"M3MepeHne CUIIbI TOKA M HANPSKEHUS
B LIEMH TOCTOSIHHOTO TOKa IPH MTOMOIIU
AHAJIOTOBBIX M LU (PPOBBIX
M3MEPHUTENbHBIX MPUOOPOB" Min
"3HaKOMCTBO C UG POBOH
nabopartopueit o ¢pusuke. [Ipumeps
u3MepeHus (pru3nuecKux BeIUMYUH MpU
IIOMOIIY KOMIIBIOTEPHBIX 1aTYUKOB"

DHU3NYECKUN TPAKTUKYM T10 TEME
"N3ydyeHne HepaBHOMEPHOT O JBUIKCHUS
C LIEJIbIO OIPEETICHUS] MTHOBEHHOU
ckopocTtu"

du3nueckuil MPaKTUKYM 110 TEME
"N3mepeHne yCKOpeHus pu
MIPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBYDKEHUY 110 HAKJIOHHOM INTOCKOCTH"
i "HMccnenoBanue 3aBUCUMOCTH Ty TH
OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
nBYOKeHNN"

Du3nyecKuil MPaKTUKYM 110 TEME
"N3mepeHne yckopeHus cBOOOIHOTO
najgeHus" mim "M3ydenue 1BUKEHUS
Tesa, OPOIIEHHOr0 TOPU30HTAIBLHO"
@u3nyecKuil MPaKTUKYM 110 TEME
"N3yueHue ABUXKEHUS Tena 10
OKPYXHOCTH C ITIOCTOSTHHOM MO0 MOAYJIXO

bu6mmoreka [JOK
https://m.eds00.ru/83622200

bu6mmoreka [JOK
https://m.edsoo.ru/5643ea56

bu6mmoreka [JOK
https://m.eds00.ru/f6292f5f

bu6mmoreka [JOK
https://m.eds00.ru/6960b6ef

bubmioreka [IOK
https://m.edsoo.ru/d1ea2402

bubmioreka [IOK
https://m.edsoo.ru/bcf53514




150

151

152

153

ckopocthio" i "UccnenoBanue
3aBHCHMOCTHU TIEPHOAa 00palCHHS
KOHHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

du3nueckuil MPaKTUKYM 110 TEME
"N3MepeHne paBHOACHCTBYIOIIEH CHIIbI
TIpH IBMOKEHUH OpycKa 1Mo HAKJIOHH O
mockoctu" uin "IIpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHH JIBUIKEHUS
Opycka 1o HaKJIOHHOM MIOCKOCTH Ha
3a/laHHOE PAacCTOSIHUE OT €ro Macchl"

Du3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CHJI
YIPYroCTH, BO3HUKAIOIIUX B IPYKUHE U
PE3UHOBOM 00pasiie, OT UX
neopmarun" wim "M3yuenue
JIBUJKEHUS CUCTEMBI TeJl, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOM uepe3 JIErkui
610K "

Pu3N4ECKUN MPAKTUKYM 10 TEME
"U3mepenne korduimenta TpeHus Mo
BEJIMYHMHE YTJI0BOro KoddduimeHta
3aBucumoct Frp(N)" vim
"HUccnenoBanue IBUXKEHHS OpycKa 1Mo
HAKJIOHHOM IMJIOCKOCTH C ITEPEMEHHBIM
KO3 (hDULIMEHTOM TpeHUS" WK
"N3ydyeHue ABUKEHHS T'Ppy3a Ha Baly C
TpeHuem"

du3nuecKkuil MPaKTUKYM 110 TEME

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al

bu6mmnoreka [JOK
https://m.edso0.ru/b83b1607

bu6mmoreka [JOK
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155

156

"HccnenoBanue yCciaoBUil paBHOBECHS
TBEPAOrO TeJa, UMEIOIIIETO OCh
Bpamienus" unu "Konctpyupoanue
KPOHIITEHHOB U pacu€r cui ynpyroctu"
win "M3yuenue ycToiunBoCcTH
TBEPZIOr0 TeJa, UMEIOIIEro IJI0IIA/b
ornopsr"

DHU3NYECKUN TPAKTUKYM IO TEME
"N3Mepenue ummysbca Telna mno
TopMo3HOMYy niyTu" unu "M3mepeHue
CHJIBI TATH, CKOPOCTH MOJEIU
AIIEKTPOMOOUIISL U MOLTHOCTHU CHIIBI
aru" uimm "CpaBHEHUE U3MEHEHUS
HMMITyJIbCa TeJla C UMITYJILCOM CHJIbI"
nm "MccnenoBanue COXpaHeHUs
HUMITYJIbCA TIPU YIIPYTOM
B3aumojieictBun" uim "M3mepenue
KUHETHYECKON SHEepruH Teja 1o
TOPMO3HOMY IyTH"

Pu3nyecKuil MPaKTUKYM 110 TEME
"N3ydeHne n30TepMUYECcKOro nporecca
(peKOMEHT0BaHO M CIOJIb30BAHUE
undpoBoii 1aboparopun)" uiam
"N3ydyeHune n30XopHOro nporecca’ uim
"N3yuenue nzobapHoro mnpomecca' uim
"IIpoBepka ypaBHEHHS COCTOSHUA"
DU3UYECKUN TPAKTUKYM IO TEME
"N3mepenne yaenbHOU TenaoEMKOCTH "
nmi "HMccnenoBanue npomecca

https://m.edsoo.ru/4a0414£7

bu6moreka [JOK
https://m.eds00.ru/856fb28e

bubmioreka [IOK
https://m.edsoo.ru/eQfe7e07

bu6moreka [JOK
https://m.edsoo.ru/2{f2faa6 1
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158

159

OCTBIBaHUS BemecTBa' UIIH
"Uccnenoanue anuadaTHOro
nporecca" wim "M3yuenue
B3aUMOCBSI3H YHEPTUH
MEXMOJIEKYJIIPHOT'O B3aUMOIECHCTBUS U
TEMIIEPaTypbl KUIIEHUsSI KUAKOCTEN"

PuU3NYECKUN NMPAKTUKYM 10 TEME
"N3ydeHune 3aKkOHOMEepHOCTEN
WCTIApEHUS KUAKOCTEN" nimn
"N3mepeHue yieabHON TEeMI0ThI
naByieHus Jbpaa" i "N3yuenue
CBOICTB HaCBIIIEHHBIX apoOB" UK
"N3mepenue abCoIOTHOMN BIaXKHOCTH
BO3]lyXa U OIIEHKa MaccChl IapoB B
nomemenun". Ismepenne

KO3 pHIIMEHTa TOBEPXHOCTHOTO
HATSHKEHUS

Pu3nyecKuil MPaKTUKYM 110 TEME
"HabimroieHue npeBpalleHus 3Heprun
3apsDKEHHOr0 KOHJIEHCAaTOpa B HEPTHUI0
U3IIy4eHUs CBeToauoAa" Ui
"N3ydeHne npoTeKaHus TOKA B LIENH,
coJieprKalle KoHAeHcaTop' win
"Pacnipenenenue pazHoCTH
NOTEHIUAJIOB (HANPSHKEHUST) IPU
MOCJIEI0BATEIbHOM COEAMHEHUU
KOHJIEHCaTOpOB"

DuU3nYeCKHUil IPAKTUKYM 10 TEME
"HccnenoBanue CMEIIaHHOTO

bu6mmnoreka [JOK
https://m.edsoo.ru/6b1a23b5

bubmioreka [IOK
https://m.edsoo.ru/ec424377

bubmioreka [IOK
https://m.edso00.ru/2b179d98
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161

162

163

164

165

COEIMHEHHUSI PE3UCTOPOB" MIIN

"U3mepeHue yeapHOoro COnpoTUBICHUS

npoBoaHukoB" uimm "MccrnenoBanue
3aBHCUMOCTH CUJIbI TOKA OT
HaMpsOKEHUS 1S JIaMITbl HaKaJIuBaHUs"

Pu3N4ECKUN MPAKTUKYM 10 TEME
"HaGnrogeHue amekTponm3a uim
"N3mepeHue 3apsiia OQJHOBAJIEHTHOIO
noHa" nimu "Uccnenosanue
3aBUCUMOCTH COIIPOTUBJIEHUS
TEPMOpE3UCTOpa OT TEMIIepaTypbl" UIU
"CHsiTHE BOJIbT-aMIIEPHOMN
XapaKkTEepUCTUKHU auoaa"

PesepBubiii ypok. O6o0meHue u
CHCTEMAaTH3allNs 3HAHHH 110 TEME
"Kunematuka"

PesepBHbIii ypok. O6o0meHue u
CHCTEMAaTH3aIlUs 3HAHHUH 110 TeMe
"Jlunamuka"

PezepBHbiii ypok. O600mieHue 1
cHCTeMaTu3alus 3HaHU 110 TeMe
"CraTtuka TBEporo reua"

PesepBHbiii ypok. O0o01meHue u
CHCTeMaTu3allys 3HaHUH 110 TeMe
"3aKOHBI COXpaHEHHs B MEeXaHUKe"

PezepBubiii ypok. O600meHue u
CHCTeMaTHu3allys 3HaHUH 110 Teme
"OCHOBBI MOJIEKYJISIPHOKUHETUYECKON
Teopun”

bu6mmoreka [JOK
https://m.eds00.ru/64b6e901

bu6mmoreka [JOK
https://m.edsoo.ru/ed017d93

bu6moreka [JOK
https://m.edso0.ru/3149956b

bubmioreka [IOK
https://m.edso0.ru/0f9752ac

bu6mmnoreka [JOK
https://m.edso00.ru/6¢0df9cc

bu6moreka [JOK
https://m.edsoo.ru/de148976
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167

168

169

170

PezepBubiii ypok. O600meHue u
CHCTEMATU3alUs 3HAHUH 110 TEME
"TepmoauHamuka. TemnaoBbie MalTMHbI"

PesepBHbIii ypok. O6o0meHue u
CUCTEeMaTH3allus 3HAHUM M0 TeMe
"ArperaTHbl€ COCTOSIHUS BEUIECTBA.
da3zoBeie nepexopl"”

PezepBHbiii ypok. O6001mieHue 1
cucremarusanus 3HAHHUU II0 TEME
"OnexTpuyeckoe mnoie"

PesepBHbIii ypok. O0o01meHue 1
CHUCTEMaTH3allMsl 3HaHUM 110 TeMe
"ITocTOSAHHBIN PJIEKTPUIECKUNA TOK"
PesepBHbiii ypok. O6o0meHue u
cucTteMaTu3aius 3Hanuil o reme "Toku
B Pa3JIM4YHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16

bu6mmoreka [JOK
https://m.edsoo.ru/Obcc77cl

bu6mmoreka [JOK
https://m.edsoo.ru/59ca5c91

bubmioreka [IOK
https://m.edsoo.ru/f2381c0c

bu6mmnoreka [JOK
https://m.edsoo.ru/3caebdal

bu6mmoreka [JOK
https://m.edsoo.ru/cc7681d4




11 KVIACC

Ne
n/n

Tema ypoka

B3anmoneiicTBHE MOCTOSHHBIX
MarHUTOB U MPOBOJHUKOB C TOKOM.
MaruuTtHoe nojue. ['unoreza Ammnepa
BexkTop MarHUTHOM MHIYKIIHH.
[IpyHIMD Cynepno3uLy MarHUTHBIX
noneil. JINHuM MarHUTHOM MHAY KUK
MarunuTtHoe noJjie IpoOBOJHUKA C
ToKoM. OmbIT DpcTena

Cuna Amniepa, e€ HanpaBJIEHHE U
MOZYJIb

Pemenne 3agau

[Ipumenenune 3akoHa Ammnepa.
DneKTpOu3MepUTEIbHbIE TPUOOPHI
Cuina Jlopenua, e€ HanpaBjieHUE U
MOJYJIb. JIBUXKEHHE 3apsKECHHON
YacCTUIIbl B OAHOPOJAHOM MarHUTHOM
noie

Pemenue 3agau

Pa6oTa cunet JIopenma

KoaunuecTBo 4acoB

Bcero

KoHnTtpoJbHbIe
padoThI

IIpakTnueckue
padoThI

Jlara
H3YyYCHUA

DJIeKTPOHHbIE
uudposbIe
oOpa3oBaTe/ibHbIE

pecypcnl

bu6mmoreka [JOK
https://m.edso0.ru/487a8593

bubmioreka [IOK
https://m.edsoo.ru/4clabccb

bu6moreka [JOK
https://m.edso0.ru/d35d5262

bu6mmoreka [JOK
https://m.edsoo.ru/26d9c5ba

bu6mmoreka [JOK
https://m.edsoo.ru/a37a0c21

bubmioreka [IOK
https://m.edsoo.ru/ad7718d7

bu6mmnoreka [JOK
https://m.edsoo.ru/c97afaal

bu6mmoreka [JOK
https://m.edsoo.ru/504e98¢7
bu6mmoreka [JOK
https://m.edsoo.ru/d518bedb




10

11

12

13

14

15

16

17

18

19

20

21

22

Pemenue 3amau

MaruuTHOE 10JIE B BEIIECTBE.
deppoMarHeTuky, napa- u
IUaMarHeTHKu

OcHoBHBIE CBOICTBA
¢beppomarneTnkoB. [Ipumenenne
(heppomMarHeTuKoB

Penrenue 3amau mo reme "MarautHoe
mmone"

Perenune 3agay no teMe "MarautHoe
noie"

SIBneHue 3JIeKTpOMarHuTHOU
UHAYKIUU. [I0TOK BEKTOpa MarHUTHOM
WHIYKITUU

O/J1C unnykuuu

3aKOH JEKTPOMArHUTHOW WHTYKITUN
®Dapanes

Buxpesoe snekrpuueckoe none. Toku
dyko

OJ1C uHIYKIMY B JBHXKYIUXCS
MPOBOJHUKAX

Pemenue 3agau

[IpaBuno Jlenna

NunyktuBHOCTB. Karymika

bu6mmoreka [JOK
https://m.eds00.ru/93617bd9

bu6mmoreka [JOK
https://m.edso0.ru/30ff9608

bubmioreka [IOK
https://m.eds00.ru/0b58190a

bu6mmoreka [JOK
https://m.edsoo.ru/5b55¢307

bubmioreka [IOK
https://m.edsoo.ru/41c4ae8a

bu6mmoreka [JOK
https://m.edsoo.ru/b3efalcl

bu6moreka [JOK
https://m.edso0.ru/48150bd8

bu6mmoreka [JOK
https://m.edsoo.ru/abdec188

bubmioreka [IOK
https://m.edsoo.ru/15abe140

bu6mmnoreka [JOK
https://m.eds00.ru/0235¢c02

bubmioreka [IOK
https://m.edsoo.ru/4dfda618

bu6mmoreka [JOK
https://m.edsoo.ru/bbc22726

Bbu6moreka [JOK
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32

WHAYKTUBHOCTH B LICII ITOCTOAHHOTI'O
TOKa

SBnenue camounaykuuu. IJC
CaMOMHTYKITUH

OHeprusi MarHUTHOTO MOJIS KaTyIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

Pemenne 3agau

O06o001m1eHne 1 cucTeMaTH3aus
3HaHUM MO TeMe "DieKTpoaruHaMuKa"

KonTponpHas pabora 1o Teme
"DnexkTpoauHaMuKa"

Konebarensuas cucrema. CBOOOIHEIE
konebanus. ['apmoHnueckue
KoaebaHus

Kunematnueckoe 1 [TMHAMUYECKOE
OIMCaHue Koe0aTeIbHBIX IBUXECHUI

OHepreTuueckoe onucanue. BeiBog
JMHAMHYECKOT 0 OIMCAHUS
rapMOHMYECKUX KOJIEOaHUH U3 UX
SHEPreTUYECKOro U KUHEMAaTUYECKOTO
OIMCaHUs

Amruutyna u dasza koneOaHmi

[Tepuon u yacrora KonebaHmii.
[Tepuoa MabIX CBOOOHBIX
KOJIe0aHNM MaTEMaTHYECKOr O
MasTHHKA. [leproj cBOOOHBIX

https://m.edsoo.ru/621eae9d

bu6moreka [JOK
https://m.edsoo.ru/7ee60ca8
bu6mmoreka [JOK
https://m.edsoo.ru/b3cOad11
bu6mmoreka [JOK
https://m.edso00.ru/88f69d2b
bubmioreka [IOK
https://m.edsoo.ru/76484025

bu6mmnoreka [JOK
https://m.edso00.ru/8ae09bH98

bu6mmoreka [JOK
https://m.edsoo.ru/7¢1db385

bubmoteka IJOK
https://m.eds00.ru/87ce9498

bubmioreka [IOK
https://m.eds00.ru/e3¢99692

bu6mmnoreka [JOK
https://m.edsoo.ru/7a0c439a

bu6mmoreka [JOK
https://m.edsoo.ru/e0399319
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40

41

42

43

Kosie0aHUil IPY>KUHHOT O MasiTHUKA

3aTyxaroume KojeOaHus.
Brinyxnennslie konebanus. PezonaHc

ABTOKOJIEOAHUS

Pemenne 3agau

Ypok-koHpepeHus "MexaHndecKue
KoJIeOaHMsI B MY3BIKaJIbHBIX
HHCTpyMeHTax"

O06o001m1eHne U cuCTeMaTH3aIU
3HaHUI Mo TeMe "MexaHn4yeckue
kosnebanus"

DNeKTpOMarHuTHbIE KoJeOaHusI.
KonebaTenbHblil KOHTYD

®opmyiia TomcoHa. CBA3b aMILUTUTYIbI

3apsaa KOHJEHCcATopa C aMIIUTY 0N
CHJIBI TOKA B KOJI€0aTEeIbHOM KOHTYpE
3aKOH COXpaHEHUs SHEPTHH B
U/1ealIbHOM K0JIe0aTeTbHOM KOHTYpe
3aTyxaromue 1eKTPOMArHATHBIE

KosiebaHus. BelHyX1€HHBIE
3JIEKTPOMArHUTHBIE KOJIEOaHUs

Ilepemennslit TOK. PesucTop u
KOHJICHCATOP B LIEMU [TEPEMEHHOT0
TOKa

KaTYIHKa HHAYKTUBHOCTHU B ICTIN

bu6moreka [JOK
https://m.edsoo.ru/72e93d09

bu6moreka [JOK
https://m.edsoo.ru/6add2644

bu6mmoreka [JOK
https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5

bu6mmnoreka [JOK
https://m.edsoo.ru/8ef587be

bu6mmoreka [JOK
https://m.edsoo.ru/eb84182f

bu6moreka [JOK
https://m.edsoo.ru/d4adabde

bu6mmoreka [JOK
https://m.edso0.ru/0939afl

bubmioreka [IOK
https://m.edsoo.ru/d1e2d543

bu6mmnoreka [JOK
https://m.edsoo.ru/5e¢668619

bu6moreka [JOK
https://m.eds00.ru/84836152

bu6mmoreka [JOK
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54

MEPEMEHHOT 0 TOKa
3akoH Oma 1J1s 3JIEKTPUYECKOM eI
MePEMEHHOT 0 TOKA

MoOUHOCTE NEPEMEHHOTO TOKA.
AMnMTyHOE U AeicTByoIIEe
3HA4YEHHUE CUJIbI TOKA U HAIPSHKEHUS

Pe3oHaHC B 31eKTpUYECKON 11eTTH

Perenue 3amau

Wneanbusiif TpanchopmaTop.
[IpousBoacTBo, nepenava u
MOTpeOICHUE DJICKTPUUECKONH IHEPTUH
DKOJIOTUYECKUE PUCKH PU
MIPOU3BOCTBE 3JIEKTPOIHEPTUU.
Kynbrypa ncnons3oBanus
ANIEKTPOIHEPTUU B TTOBCETHEBHOM
KU3ZHU

Pemenne 3agau

Pemenne 3agau

O0o0mIeHre U CUCTEMaTU3aIHs
3HaHUH 10 TeMe "DIEKTPOMarHuTHbIE
KxoyieOanus"

MexaHnyecKre BOJIHBI.

XapakTEepUCTUKU MEXaHUUYECKUX BOJIH

CBolicTBa MEXAaHUYECKMUX BOJH

https://m.edsoo.ru/cfa307af

bu6moreka [JOK
https://m.edsoo.ru/8bae38e6

bu6mmoreka [JOK
https://m.edsoo.ru/l cacb6cdc

bu6mmoreka [JOK
https://m.edso0.ru/087506df

bubmioreka [IOK
https://m.edsoo.ru/al 6836a4

bu6mmnoreka [JOK
https://m.edsoo.ru/f97418ae

bu6moreka [JOK
https://m.edsoo.ru/a6f74d93

bu6mmoreka [JOK
https://m.edsoo.ru/ee6677ed

bu6mmnoreka [JOK
https://m.edsoo.ru/7cab59{8

bubmioreka [IOK
https://m.edsoo.ru/401024a9

bu6moreka [JOK
https://m.edsoo.ru/a58e109f

bu6mmoreka [JOK
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65

66

3ByK. XapaKTEpUCTHKHU 3BYyKa

Wudpas3syk u ynprpassyk. lllymoBoe
3arpsisHEHHE OKPYKAIOIIEH CpeIbl

Pemenue 3agau

:‘)HGKTpOMaFHI/ITHHe BOJIHBI.
I/IsnyquHe QJICKTPOMAIrouTHLIX BOJIH

DHeprus 31EeKTPOMAarHUTHBIX BOJIH.
CBolicTBa 2JIEKTPOMarHUTHBIX BOJIH

[ITkana 31€KTPOMATrHUTHBIX BOJIH.
[IpuMeHeHue 3JIeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

[IpuHIUTIBI pagOCBSI3H U
TeneBuieHus. Paguomnokarusi.
DNEKTPOMArHUTHOE 3arpsi3HCHUE
OKPYXAaroIIel Cpebl
KonTtponbenas pabora o reme
"Konebanus u BoiaHb"

Cger. 3aKOH IPSAMOJIMHENHOTO
pacnpocTpaHeHUs CBETA
Pemienue 3aa4 Ha IpUMeEHEHHE
3aKOHa MPSIMOJIMHEHHOT 0
pacnpocTpaHeHUs CBETa

Ortpaxenue ceera. [1imockoe 3epkaio.
Cdepuueckoe 3epkaio

[Ipenomnenue cBera. AGCOIOTHBIN U

https://m.edsoo.ru/d9ae1000

bu6mmoreka [JOK
https://m.edsoo.ru/138b6109

bu6moreka [JOK
https://m.edsoo.ru/7380038f
bu6mmoreka [JOK
https://m.edsoo.ru/cfd918bf

bu6mmoreka [JOK
https://m.edsoo.ru/714e5dbl

bubmioreka [IOK
https://m.edsoo.ru/d01b818c¢

bu6moreka [JOK
https://m.edsoo.ru/49be1{9¢e

bu6mmoreka [JOK
https://m.eds00.ru/9f9611{8

bubmioreka [IOK
https://m.edsoo.ru/4£7985a0

bu6mmoreka [JOK
https://m.eds00.ru/f9566406

bubmioreka [IOK
https://m.edsoo.ru/ea32d455

bu6mmoreka [JOK
https://m.edsoo.ru/a005d2bb

Bbu6moreka [JOK




67

68

69

70

71

72

73

74

75

76

OTHOCHUTEJIBHBIN ITOKA3aTENb
npenomiieHus. [loaHoe BHyTpeHHEe
orpaxenue. [IpenenpHplii yroiu
IIOJIHOI'O BHYTPEHHET 0 OTPaKEHUS
Pemenne 3aau Ha npuMeHeHNE
3aKOHOB OTPAKEHUS U IIPETOMIICHHUS
cBeTa

Xop nyuen B mpusme. {ucnepcus

cBerta. CIIOKHBIN cocTaB 0eIoro CBETa.

IlBer

JInn3zpl. DOKyCHOE pacCTOSIHUE U
ONTUYECKAs CHJIA JIMH3bI

[TocTpoenune n300pa>keHuii B IMH3aX U
HUX CUCTEMaX. YBEIUUEHUE TUH3EI

Pemenue 3ana4 Ha nocTpoeHue
N300pakeHUH, TTOTyYaEMBIX C
IIOMOUIBIO JINH3

I'ma3 xkak onTHyecKas cucTemMa

Pemenne 3anau. [Ipenenst
MPUMEHUMOCTH T'€OMETPUY ECKOM
OIITHKH

CKopocCTh CBETa U METOJIBI €€
U3MEPEHUS

Hucnepcus ceeta

WNurepdepenius ceeta

https://m.edsoo.ru/bc2e55cd

bu6mmoreka [JOK
https://m.edsoo.ru/49d830a9

bubmioreka [IOK
https://m.edsoo.ru/d8elc3be

bu6mmnoreka [JOK
https://m.edso00.ru/60441359

bu6mmoreka [JOK
https://m.edsoo.ru/bb53b1d5

bu6moreka [JOK
https://m.eds00.ru/5a868109

bu6mmoreka [JOK
https://m.edsoo.ru/ecd480a2

bu6mmoreka [JOK
https://m.edsoo.ru/cd174al10

bubmioreka [IOK
https://m.edsoo.ru/f32aab06

bu6moreka [JOK
https://m.edsoo.ru/lel6cchbe

Bbu6moreka [JOK
https://m.edsoo.ru/5fc0c638
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89

KorepeHnTHble HCTOYHUKU. Y CIIOBUS
HaO0JII0IEHUS] MAKCUMYMOB H
MHHUMYMOB

Pemenne 3anau
[Tpumenenune uaTepdepeHnu

Hudpakuus cBera

JudpakunonHas peméTka. Y clioBue
HaOJI0ICHHS TJIABHBIX MAKCHUMYMOB

Perenune 3amau

ITonepedyHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera

Pemenune 3amau

CBeTOBBIC SIBJIICHUS B npuponce

O00011IEHNE M CUCTEMATH3ALAA
3ganui 1o reme "Onruka"

Kontponbsnas pabora o reme
«Ontuka»

FpaHI/IL[bI MIPpUMCHUMOCTHU
KJIACCHYECKOM MEXaHUKH. 3aKOHBI
QJICKTPOAUMHAMHKHA WU IIPUHIUII
OTHOCHUTCIBHOCTH

[TocTynaTel crienvalbHON TEOPUH

bu6mmoreka [JOK
https://m.edsoo.ru/c6416d48

bu6mmoreka [JOK
https://m.edsoo.ru/3061de2b
bubmioreka [IOK
https://m.eds00.ru/668edbc8
bu6mmoreka [JOK
https://m.edsoo.ru/12ed04b5
bu6mmoreka [JOK
https://m.eds00.ru/f998d964
bubmioreka [IOK
https://m.edsoo.ru/d58c411a
bu6moreka [JOK
https://m.eds00.ru/e9890fe9
bu6moreka [JOK
https://m.edso0.ru/c56¢c8158
bu6mmoreka [JOK
https://m.edsoo.ru/0b36363d
bubmioreka [IOK
https://m.edsoo.ru/8a14748b

bu6mnoreka [JOK
https://m.edsoo.ru/82315dd4

bu6moreka [JOK
https://m.edsoo.ru/c9bd77¢cb

bu6mmoreka [JOK
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OTHOCHUTEIbHOCTU
IIpocTpaHcTBEHHO-BPEMEHHOM
untepBal. [IpeobpazoBanus Jlopenna.
VYcnoBue NpUYNHHOCTH.
OTHOCUTENBHOCTD OTHOBPEMEHHOCTH.
3ame/ieHne BPEMEHU U COKpaIlleHHEe
JUTHHBI

DHeprusi U UMIYJIbC PEIATUBUCTCKOMN
YaCTHIIBI

CBs13b Macchl ¢ AHEpruel u
UMITYJIbCOM PENISITUBUCTCKON YaCTHUIBL.
DHeprus Mmokos

PaBHOBECHOE TemI0OBOC H3JIYUCHHUC

3akoH cMenieHus Buaa

T'unore3a M. Ilnanka o kBaHTax.
doToHEI

DHeprus 1 UMIyJIbC GoToHA

dorordpdext. OnbiThr A. T
Cronerosa. 3akoHbl poTtodhdexra

VYpaBHeHue DMHIITENHA 715
dbotoaddexra. "KpacHas rpanuma"
dboTorhdexra

Hasnenue ceera. OnbiTol I1. H.

JleOenena

BoaHOBLIE cBOMCTBA YaCTHII

https://m.edsoo.ru/c56f05¢cb

bu6moreka [JOK
https://m.edsoo.ru/d83742bb

bubmioreka [IOK
https://m.edsoo.ru/853ab64fc

bu6mmnoreka [JOK
https://m.edsoo.ru/b6258ffa

bu6mmoreka [JOK
https://m.edsoo.ru/f54035a5
bu6mmoreka [JOK
https://m.edsoo.ru/1c5ff752
bu6moreka [JOK
https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
https://m.edsoo.ru/7fb307ec

bubmioreka [IOK
https://m.eds00.ru/8c68e5bH9

bubmioreka [IOK
https://m.edsoo.ru/01ef4556

bu6mmoreka [JOK
https://m.eds00.ru/64b4f966

bu6mmoreka [JOK
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Bounbl ge bpoiins. JlinHa BOIHEI 1€
Bpoiins u pazmepsl o61acTu
JIOKAJIM3AIUU ABUKYIIEH CS YaCTHIIBI

KopnyckyisipHO-BOJIHOBOH Ayalnu3M

Judpakuus 371eKTPOHOB Ha
KpUCTaiax

Crienuduka n3MepeHii B MUKpOMHUDE.

CooTHoIIeHUs Heonpe1eEHHOCTEN
I'eiizenOepra

Pemenue rpaduueckux 3amay

Pemenne pacu€rHpix 3a1a4

KontponbHas pabota mo Temam:
"Ocnossl CTO", "KopnyckyinspHo-
BOJIHOBOM Jyanu3m"

OMBITHI 11O UCCICTOBAHUIO CTPOCHUS
aToma. [InanerapHas Mozesnb aToMa
Pezepdopna

IToctynate!r bopa

Bunpl ciektpoB. CieKTp ypoBHeEi
SHEpruu aToma Boaopojia

CnonTaHHoe U BBIHYXXJICHHOC
HU3JTY4YCHUC CBCTA

Jlazep

https://m.edsoo.ru/f59cfcec

bu6mmoreka [JOK
https://m.edsoo.ru/5df8bafl

bu6moreka [JOK
https://m.edsoo.ru/8ccab62a
bu6mmoreka [JOK
https://m.edsoo.ru/30dbal8c

bubmioreka [IOK
https://m.edsoo.ru/65783dec

bubmioreka [IOK
https://m.edsoo.ru/e70195bd

bu6moreka [JOK
https://m.edsoo.ru/ee9b3182

bu6mmoreka [JOK
https://m.edsoo.ru/c3de891a

bu6mmoreka [JOK
https://m.edsoo.ru/312b750a

bubmioreka [IOK
https://m.edsoo.ru/404dfa9a

bu6mmnoreka [JOK
https://m.edsoo.ru/cf74bl1a

bu6mmoreka [JOK
https://m.edso0.ru/f945d85¢

bu6mmoreka [JOK
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Hyxnonnas monens sapa

I'eiizenOepra-lBanenko. 3apsaa u
MaccoBO€ YHCIIO sapa. M3oronsl.

PannoaktuBHOCTH

3aKOH paJuoaKTUBHOIO pacnaja.

CBolicTBa HOHU3UPYIOILETO
n3ilydeHus. BnusHue

PaarOaAKTUBHOCTHU HaA )KUBBIC

OpranusMsl. Jlo3umeTpus

DHeprus CBsI3M HYKJIOHOB B sZIpeE.
SAnepubie cuibl. Jlepext macchl sapa.
Snepnsie peakuuu. AnepHsie
peaxtopsl. [IpoGaemsbl ympasiasieMoro

TEPMOSIEPHOrO CUHTE3A.

OKOJIOTHYECKHE aCIIEKThI Ppa3BUTUA

AJIEPHON SHEPIreTUKHU

Meronsl peructpanuu u

HCCIIEOBAHMS AIEMEHTAPHBIX YACTHUL.
@yHIaMEHTAIIbHBIE B3AUMO/IEN CTBHUSL.
BaproHbl, ME30HBI U JIEITOHBI.
[IpencraBienune o CtannapTHON
Mozaenu. KBapk-riatooHHast MOIENb

aJIpOHOB

®dusuka 3a npeaenamu CtaHgapTHON
mojnenu. TéMHass MaTepust U TEMHas
sHeprus. Enuncreo ¢usnueckoit

KapTUHBI MHUpa

DTarbl pa3BUTUS ACTPOHOMUMU.

https://m.edsoo.ru/2288a0c4

bu6mmoreka [JOK
https://m.edsoo.ru/34adaSde

bubmioreka [IOK
https://m.edsoo.ru/aab98bef

bu6moreka [JOK
https://m.edsoo.ru/ff1758d0

bubmioreka [IOK
https://m.edsoo.ru/lac08asSb

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

bubmioreka [IOK
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3Ha4YeHNE aCTPOHOMHUHU

[TpuMeHUMOCTh 3aKOHOB (PU3UKH JJIS
OODBSICHEHHSI TPUPOABI KOCMHUYECKUX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HCCIIeIOBaHNH

CoBpemMeHHbIE ONTUYECKHE
TEJIECKOIIbI, PaHOTEIECKOIIbI,
BHeaTMoc(epHasi aCTpOHOMUS

Bup 3Bé3qnoro neba. Cosse3gus,
sIpPKU € 3BE3/1bl, TIJIAHETHI, UX BUJIUMOE
IBHIKEHUE

Comneynas cucreMa. CoiHIie.
COJ'IHG‘-IH&SI AKTUBHOCTG. I/ICTO‘-IHI/IK
sHepruun CoJiHLa U 3BE3]1

3BE31bI, X OCHOBHEIE
XapakTepucTuku. /luarpamma
"CrieKTpajbHbIN KJIacC — CBETUMOCTD"

3B€3,Z[BI TJIaBHOM IIOCJIICA0OBATCIBbHOCTH

BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPENCTABIECHUS O
IPOUCXOXKIAEeHUU U 3Boonnu CoHia
U 3BE37. DTaIbl )KU3HU 3BE3
Mneunsiit [Tyt — Hama [anakTuka.
Tunel ranaktuk. Y€pHple bIPHI B
sipax rajgakTHK

Bcenennas. Pacummpenue BeeneHHoR.
3akon Xa606ma. Teopus bonbmioro

https://m.edsoo.ru/ad73e145

bu6moreka [JOK
https://m.edso0.ru/39¢44028

bubmioreka [IOK
https://m.edsoo.ru/4877aale

bu6mnoreka [JOK
https://m.edsoo.ru/aac588eb

bu6mmoreka [JOK
https://m.edsoo.ru/22748eb4

bu6moreka [JOK
https://m.edso00.ru/42169944

bu6mmoreka [JOK
https://m.edso0.ru/b3cb766¢

bu6mmoreka [JOK
https://m.edsoo.ru/d09da494

bu6mmoreka [JOK
https://m.edsoo.ru/7cd10a0a

Bbu6moreka [JOK
https://m.edsoo.ru/3dbdf0d2
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B3pbIBA. PemuKTOBOE M3ITydeHNE

MacmrabHas cTpyKTypa BceneHHow.
MeraranakTuka

Hepeménnsie mpoOieMbl aCTpOHOMUH 1

DU3NYECKUN PAKTUKYM I10 TEME
"HUccnemoBanre MarHUTHOTO TOJIS
ITOCTOSIHHBIX MarHuTOB" MU
"HccaenoBaHue CBOWCTB
(heppomMarHeTKoB" WM
"UccaenoBanue OeiCTBUA
MOCTOSTHHOT'O MarHuTa Ha PaMKy ¢
TOKOM"

DuznuecKkuil IPaKTUKYM IO TEME
"U3mepenue cuiibl Amnepa" uinm
"N3y4yeHne 3aBUCUMOCTH CUJIBI
Awmriepa OT cujIbl TOKA" UM
"OmnpeaeneHne MarHUTHON UHAYKITUU
Ha OCHOBE U3MepeHus cuibl Ammepa"

Du3nuecknil MPaKTUKYM IO TEME
"HcciaenoBaHue SIBJIEHUS

3JIEKTPOMAarHUTHOW UHAYKIUU" UK 1
"Onpenenenne MHAYKIIUA BUXPEBOTO
MarHuTHOro noJjs"

@u3HYECKHl MPAKTUKYM I10 TEME
"UccaenoBanue sIBJICHUS

camonHaykuu" uim "Coopka Moaenu
3JIEKTPOMArHUTHOT O TeHeparopa”

@uU3HYECKH IPAKTUKYM I10 TEME 1

bu6moreka [JOK
https://m.edsoo.ru/ce234633

bu6moreka [JOK
https://m.edsoo.ru/d37d9ffe

bu6mmoreka [JOK
https://m.edsoo.ru/67361aef

bu6moreka [JOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391

bu6mmoreka [JOK
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"U3mepenne nepruoaa cBOOOIHBIX
KoJIe0aHUI HUTSHOTO | MIPYXUHHOTO
MasiTHUKOB"

@u3HYECKHl MPAKTUKYM I10 TEME
"[IpeoOpa3zoBanme SHEPTUU B
MPYXKUHHOM MasiTHUKe"

@uU3HYECKH IPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOro ToKa
yepe3 NMOCIeN0BaTeNbHO COEAUHEHHBIE
KOH/IEHCaTOop, KaTyLIKy U pe3ucrop"
nm "Uccnenoanue paboThl
HCTOYHUKOB CBETa B I[€NU
IIEpEMEHHOro Toka"

®u3nuecKkuil MPaKTUKYM I10 TEME
"U3ydeHue nmapaMeTpoB 3BYKOBOMH
BOJIHBI"

@u3HYECKHl MPAKTUKYM I10 TEME
"N3MepeHue nokas3aress npeaoMIeHUs
crexna" wm "[lonydyenue
1300pakeHUsl B CUCTEME U3 INIOCKOT0
3epKaja u JUH3bI"

duznuecknil MPaKTUKYM I10 TEME
"NccaenoBanue 3aBUCUMOCTHU
(hOKYCHOTO pacCTOSIHUS OT BEIleCTBa
(Ha IpUMepe KUIKUX JIUH3)" UK
"N3mepenne GOKyCHOI0 pacCTOSHUS
paccenBarONMX JUH3"

@uU3HYECKH IPAKTUKYM I10 TEME
"Habnronenue nudpakuum,

https://m.edsoo.ru/5d159d35

bu6mmoreka [JOK
https://m.edsoo.ru/a28026bd

bubmioreka [IOK
https://m.edsoo.ru/89dc2d90

bu6mmoreka [JOK
https://m.edso0.ru/b100661a

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

bu6mmnoreka [JOK
https://m.eds00.ru/b879fb3f

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737
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nHTEepPEpPEHITNU U TOJIIPU3ATHHI
ceera"

@u3HYECKHil MPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPrun
PENIATUBUCTCKUX YaCTHI (110
(dotorpadusiMm TPEKOB 3apsKEHHBIX
YaCTHI] B MATHUTHOM T10J1€)"

@u3nYeCKHil MPAaKTUKYM 110 TEME
"N3mepenue noctosHHoi [1anka Ha
OCHOBe HcciienoBanus pororpdexra”
nmm "HccrenoBanue 3aBUCUMOCTH
CHJIBI TOKA 4€pe3 CBETOIHUO OT
HanpsokeHus"

®u3nuecKkuil MPaKTUKYM I10 TEME
"UccnenoBanue cnekTpa
pa3peKEeHHOr 0 aTOMAapHOT0 BOIOPO/IA
1 U3MepeHue nocrositHHon Punbdepra”

@uU3HYECKH IPAKTUKYM I10 TEME
"UccnenoBanue paauoakTUBHOTO
(oHa ¢ ucnoab30BaHUEM J103UMeTpa”
umn "M3yyenue norioiieHus Oera-
YacTHI] aJroMUHHEM"

Du3nuecKknil MPaKTUKYM I10 TEME
"Habmronenus 38E31H0r0 Heba
HEBOOPYKEHHBIM T'JIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUH I O peaeeHus
TIOJIO’KEHUsI HeOEeCHBIX 00BHEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE

bu6mmoreka [JOK
https://m.edso0.ru/63756¢47

bubmioreka [IOK
https://m.edsoo.ru/eb9 16182

bu6moreka [JOK
https://m.edsoo.ru/ec651eb8

bubmioreka [IOK
https://m.edsoo.ru/c3dabebe

bu6moreka [JOK
https://m.edsoo.ru/1072021e
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co3Be3usa CeBepHOro noyrymapus u
sipkue 3BE31b1" i "HaGmonenus B

Tesneckon JIyHel, IaHeT, TYMaHHOCTER

U 3BE3IHBIX CKOILIEHUH"

O0001IEHNE M CUCTEMATH3AIAS

3HaHui. Ponb GU3MKK 1 acTpoHOMUU B

SKOHOMMYECKOH, TEXHOJIOTUYECKOM,
COIMAJILHOM M 3THYeCKOor cepax
JeSITEIbHOCTU YEJI0BEKa

O06o0011eHNE U cucTeMaTU3aus
3HaHui. Ponb u Mecto pusuku u
aCTPOHOMMH B COBPEMEHHOW Hay4HOU
KapTUHE MUpa

O0001IeHNEe U cUCTEMAaTU3aLUs
3HaHu#. Ponb (usuueckoit Teopuu B
(hopMHPOBaHUH MPEACTABICHHUH O
(bu3nyecKoil KapTUHE MHUpa, MECTO
(bu3nyecKoil KapTUHBI MUpPa B 00LIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MMPEJCTABIICHUH O IPUPOJIC
O06o0mIeHre U cucTeMaTU3alks
3HaHui mo reme "Kunemartuka"
O0001Ie e U cucTEMaTU3aLys
3HaHui mo reme "Kunemartuka"
OO0o01IeHre U CUCTEMATU3aLs

3HaHui no teMe "/[uHamuka"

O0001IeHrEe U cUCTEMAaTU3aLUs
3HaHuM o TeMe "CTaTuka TBEpIOTO
Tena"

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed

bubmioreka [IOK
https://m.edsoo.ru/18f19f7¢

bu6moreka [JOK
https://m.edsoo.ru/e7d400{4

bubmioreka [IOK
https://m.edsoo.ru/b032fc4b

bu6mmnoreka [JOK
https://m.edsoo.ru/4e31b507

bu6mmoreka [JOK
https://m.edsoo.ru/2dfbafc5

bubmioreka [IOK
https://m.edsoo.ru/3cca482¢e
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O0o001IeHe U CUCTEMaTU3alHs
3HaHUM 10 TeMe "3aKOHbI COXpaHEHUs
B MexaHuke"

O6o0011eHNe U cucTeMaTH3aIus
3HaHUM 1o TeMe "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKON Teopun"

O000111eHNE U CUCTEMATA3ALHAS
3HaHMi 110 Teme "TepMonrHaMuKa.
TemmoBbie MaIUHBI"

O0001Ie e U cucTeEMaTU3aLys
3HaHUM Mo TeMe "ArperaTHbie
cocTosHuA BenlecTBa. Pa3oBbIe
nepexoJibr"

O06001eHne U cucTeEMaTU3aLUs
3HAHUM MO TeMe "DIeKTPUIECKOoe
noie"

O000111eHNE U CUCTEMATH3AIHS
3HaHui o TeMe "TloCcTOSIHHBIN
3NEKTpUYECKUH TOK"

0O0001Ienne U cucTEMaTU3ALUS
3HaHU 110 TeMe "TOKM B pa3IMuHbIX
cpenax"

O0001Ie e U cucTEMaTU3aLUs
3HaHUH 110 TeMe "Maraurtsoe mnoJje"

Pe3epBHbIii ypok. O60011eHE U
CHCTEMAaTH3allMs 3HAHUH 110 TEME
"DneKTpoMarHuTHas HHAYKIHs"

Pe3epBHbIii ypok. O00011IeHNE U

bu6mmoreka [JOK
https://m.edsoo.ru/32a4d1a0

bu6mmoreka [JOK
https://m.edsoo.ru/ed440ca8

bubmioreka [IOK
https://m.edsoo.ru/c63{7c10

bu6mmnoreka [JOK
https://m.edsoo.ru/1d36b5bl

bu6mmoreka [JOK
https://m.edsoo.ru/3bf0def9

bu6moreka [JOK
https://m.edsoo.ru/71453ee6

bu6mmoreka [JOK
https://m.edsoo.ru/3d40077a

bu6mmnoreka [JOK
https://m.edsoo.ru/3b4c06ae

bu6mmoreka [JOK
https://m.edsoo.ru/053e2248

Bbu6moreka [JOK
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CUCTEMATU3ALIMS 3HAHUU T10 TEME
"Mexannyeckue Koeoanus"

PesepBHbIii ypok. O6001ICHNE 1
CHCTEMaTH3allusl 3HAHUMU 10 TEMe
"DeKTpOMarHuTHeIC KoJieOaHus"

Pe3epBHbIii ypok. O00011IeHNE U
cHCTeMaTH3alus 3HaHUH 110 TemMe
"MexaHUuYecKue 1 3J1eKTPOMarHuTHbIE
BOJIHBI"

PesepBHbIii ypok. O60011ICHNE 1
cHCTeMaTH3alus 3HaHU 10 TeMe
"Onrtuka"

Pe3epBHbIii ypok. O6001IeHNHE 1
CUCTEMaTu3anus 3HAHUU 110 TEME
"OcnoBel CTO"

Pe3epBHbIii ypok. O0001IeHNE U
CHCTeMaTH3allus 3HAHUI 10 TeMe
"KopnyckyasipHO-BOTHOBOM ayain3m"

Pe3epBHbIii ypok. O00011IeHNE U
CHCTEeMaTH3allusl 3HAHUI 110 TEME
"®usuka aToma"

PesepsHbIii ypok. O6001ICHHE 1
cHCTeMaTH3alus 3HaHU 10 TeMe
"®duszuka aTOMHOTIO s/1pa u
3JIEMEHTapHbBIX YacTulr"
PesepBHbIii ypok. O0001IeHNHE 1
CHCTeMaTH3allusl 3HAHUN 10 TEMe
"OnemMeHTHl acTpopu3uKu"

https://m.edsoo.ru/d6310bfd

bu6moreka [JOK
https://m.edsoo.ru/5e2bb83d

bubmioreka [IOK
https://m.edsoo.ru/96a7a2dd

bu6mmnoreka [JOK
https://m.edsoo.ru/52ad1603

bu6mmoreka [JOK
https://m.edsoo.ru/Sbec1c65

bu6moreka [JOK
https://m.edsoo.ru/f7¢59d38

bu6mmoreka [JOK
https://m.edsoo.ru/1f511654

bu6mmnoreka [JOK
https://m.eds00.ru/905c5ce0

bu6mmoreka [JOK
https://m.edsoo0.ru/2bffb94c




OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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