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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeaHEro ooumiero odpa3zoBaHus
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUN K peE3ylbTaTaM OCBOSHUS OCHOBHOM
obOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke C ydérom
denepanpHOi paboyeil MporpaMMbl BOCHHUTAHHMS W KOHLEIIMU MPENOJaBaHUsl Yy4eOHOTO
npeamera «®usuka» B oOpaszoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  deneparnum,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE TPOIPAMMBI.

Copepxanue mporpaMMbl Mo (hU3MKE HaMpaBlIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-
Hay4YHOU KapTUHBI MHpa oOyvaromuxcs 10—11 kmaccoB npu o0ydenun ux (usnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATebHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO Kk TUTaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIllpeaMETHBIM
pe3ynbTrataM OOydYeHHs, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTH pPEaTU3allii MEXIPEIMETHBIX
cBs3ell (DM3MKM C E€CTECTBEHHO-HAYYHBIMH YyYeOHBIMHU TpeaMeTamMu. B Hel omnpenenstorcs
OCHOBHBIC LIEIM M3y4YeHUs (U3UKU HAa YPOBHE CpeaHEro oOIiero oOpa3oBaHMs, IUIAHUpPYEMbIe
pe3yabTaThl OCBOCHMS Kypca (U3UKU: JUYHOCTHBIC, METalpeIMEeTHbIe, NpeAMEeTHbIe (Ha
06a30BOM ypOBHE).

[Iporpamma o ¢u3HKe BKIFOYACT:

e IUIAHUpPYEMBIC PE3yIbTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IPEIMETHBIE PE3YJIbTAThI 10 TO/1aM O0YUYCHHUS;

e cozepxaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

®dusnka Kak Hayka 0 HauboJiee OOIIKMX 3aKOHAX MPHUPOJIBI, BRICTYIAs B KAYECTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUN 00 OKpPYKAIOIIEM MHDE.
HIkonbHBIA Kypc (QHU3MKH — CHCTEMOOOPA3YIOUIMHM Ui €CTECTBEHHO-HAy4YHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUHN, N3y4aeMBbIX
XUMHUeH, Ouonoruel, pusnyueckoil reorpadueit m acrpoHommueit. Mcmonp3oBaHue M aKTHBHOE
npUMeHeHHe (U3MYECKUX 3HAHUM ONpesAessieT XapakTep M pPa3BUTHE PAa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe DJHEpPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, TIIOJIyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U Jpyrux. M3yuenue Gpu3nKu BHOCUT OCHOBHOI BKJIaJ B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaronumxcs, B opMUpPOBAHNE YMEHUN
MPUMEHSTh HAyYHBI METO/I TO3HAHUS TIPU BHITIOJTHECHUH UMY Y4eOHBIX HCCIICIOBAHUM.

B ocHOBY kypca Gu3uku A ypOBHS CpeIHETo 00IIero o0pa3oBaHUs MOJIOKEH Ps UICH,

KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIHUIIBI €0 TOCTPOCHUS.



Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX pa3fesioB (PU3MKHU, BKIIOUYAET KaK BOMPOCH KIACCHYECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBHM € HEl MaTepuan Kypca pU3UKU 00beTUHEH BOKPYT
buzndeckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHE TIPEACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIICCTBE U TOJIE.

Hoes eymanumapusayuu. EE peanuszaiysi IpeAnosiaraeT UCIOIb30BaHUE TYMAHUTAPHOTO
noTeHuuana (U3nIecKoil HayKu, OCMBICIICHHE CBSA3HM Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMH U HKOJIOTMYECKUMU ITPOoOieMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3uku mpeanojaract 3HakOMCTBO C ITHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUIOKEHUN U3YUEHHBIX TEOPUI 1 3aKOHOB.

Hoesn »osxonocusayuu peanusyercs IOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHUEM
TEXHHUKHU ¥ TEXHOJIOTUH, a TaK)Ke 00CYKICHHs MPoOIeM pariOHATFHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)xHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpPOBHE CpEIHEro oomiero oOpa3oBaHHS
ABJISIIOTCS  pu3udeckue Teopuu ((hOpMHPOBAHHME MPEACTABICHUN O CTPYKTYpPE IOCTPOCHHUS
dusznyeckoil Teopuu, poilu (yHIAMEHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O TPUPOJIE, TPaHUIAX MPUMEHUMOCTH TEOPHUH, JJsl OMHCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHHUI U MPOLIECCOB).

CucreMHO-IeSTEIbHOCTHBIN MOJAX0 B Kypce (GU3MKH peau3yeTcs MpekIe BCEro 3a CUéT
OpTaHM3aINH AKCIEPUMEHTATBHON NEATENBHOCTH oOyuarommxcs. s 6a3oBoro ypoBHS Kypca
(GUBUKH — 3TO HCIIOJIB30BAHUE CHCTEMBbI ()POHTATBHBIX KPATKOBPEMEHHBIX JKCIECPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (u3nke oOBbEeTUHEHBI B OOMIMN CIHCOK
YYCHHUYECKUX MPAKTHYECKUX padoT. BriaeneHne B yka3aHHOM IepedyHe J1abOpaTOPHBIX padoT,
MPOBOAMMBIX I KOHTPOJS M OLEHKH, OCYIIECTBISIETCS YYaCTHHUKAMHU OOpa3oBaTEIbHOTO
npoliecca UCXO0/s U3 0COOEHHOCTEH TUIaHMPOBAHMS U OCHaleHus KabuHeta (usuku. Ilpu s3Tom
oOecrieunBaeTcs OBJaJeHHE OOYUYAIOUUMUCS YMEHHSIMH MPOBOAWTH KOCBEHHbBIE H3MEpEHUS,
UCCJIEIOBAHMS 3aBUCHUMOCTEH (PU3MYECKHX BEJIWYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUTIOTE3.

Bonpiioe BHUMaHUE yIensieTcs PElIeHU0 pacUETHBIX W KaueCTBEHHBIX 3amad. [Ipu sTom
JUTSL pacYETHBIX 3a]1a4 IPUOPUTETOM SIBIISIOTCA 33/1a4U C SIBHO 3aJJaHHON (PU3NYECKON MOJIENbIO,
MO3BOJIAIONIME MPUMEHSATh H3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIO pasjelna

Kypca, TaKk U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3fesioB. [ Ka4eCTBEHHBIX 3a1a4 IPUOPUTETOM
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ABIIAIOTCA 3aJlaHusl Ha OOBACHEHHE TMPOTEeKaHWs (U3UUYECKUX SBICHUM U TPOIECCOB B
OKpY’Kalollel >KU3HHU, TpeOylomme BbIOOpa (U3MUECKOM MOJENu il CUTYallMd HpPaKTUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBun ¢ TpeboBaHusMu DPI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
obecrieueHnI0 y4eOHOTo mpolecca 0a30BBI ypOBEeHb Kypca (M3UKM HAa YPOBHE CPETHErO
o0rmiero o0pa3oBaHUs JIOJDKEH U3y4yaThCs B YCJIOBHUAX NMPEAMETHOrO KabuHeTa (PU3MKH WM B
YCIOBUSAX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTeCTBEHHO-HAYUHOro IuKia. B xabunere
Gbu3MKH JOHKHO OBITH HeoOXxoammoe JabopaTopHOE OO0OpyAOBaHHE U1l  BBIMOJHEHUS
YKa3aHHBIX B MpOrpaMMe Mo (pu3ukKe y4eHHYECKHX MPAKTHUYECKUX PadOT U AEMOHCTPaLOHHOE
obopyoBaHue.
JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C HPUHIUIIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00ecrevyrBaeT MOCTaHOBKY MEPEYUCICHHBIX B MPOTpaMMe IO
¢u3rKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMIUPUUYECKUX U (DYHIAMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX TPUMEHEHUH.
JlaGopaTtopHoe 00OpyAOBaHHE JJSl YYCHHMUYECKHX IMPAKTHUYECKUX paboT (GopMmupyeTrcs B
BUJIE TEMaTHYECKMX KOMIUIEKTOB M 00OecledynBaeTcsi B pacyéTe OJHOTO KOMIUIEKTa Ha IBYX
obOyyvaronuxcsi. TeMaThueckre KOMIUIEKTHI JIa0OpaTOpHOrOo 00OpYyIOBaHUS JOJIKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX U LU(POBBIX IMPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.
OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00111eM 00pa30BaHUM SBJISIOTCS:
e (QopmupoBaHHE HHTEpeca U CTpPEeMJICHUS OOy4yaloUuIMXcs K HaydHOMY H3YYEHHUIO
NPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TMPEICTABICHUI O HAayyHOM MeETOJe TO3HaHUuS U (HOpMHUpPOBAHUE
HCCJIEIOBATEIHLCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opmHupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PH3HUKH;

e (opMupoBaHHE YMEHUI OOBACHATH SIBICHUS C UCTIOIb30BAHUEM (PU3MUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeNbCTB;

e (opmupoBaHUE NPEACTABICHUNA O poiu (PU3UKHU Ui Pa3BUTUS IPYTHX E€CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TUX Lenell oOecreyrBaeTcsl pelIeHHeM CIEAYIOUNIMX 3ajad B Ipolecce

n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus:



e TIPHOOpETEHHE CHUCTEMBI 3HAHUK 00 OOMMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAsk MEXaHUKY, MOJICKYIISIPHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO
(U3UKY U DIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHHE YMEHHI MNPUMEHSITh TEOPETUYECKHE 3HAHUA M1 OOBSICHEHMS
dusznyecKkux SBJICHUA B TpUPOJE U UId TNPUHATHS MPAKTHUECKUX pELICHUl B
MMOBCEAHEBHOM XKU3HU;

e OCBOCHHE CIIOCOOOB pEIICHUS pa3IMYHBIX 3a7ad C SBHO 3aJaHHOM (u3nyeckon
MOJIebIO, 3alay, MOJPa3yMEBAIOIIMX CaMOCTOSTENIbHOE CO3JaHue (PU3NYecKOn
MOJIEJH, aJIeKBaTHOM YCIIOBUSAM 3a]1auH;

e TOHHMMaHHE (PU3MUECKUX OCHOB M NPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TE€XHOJOTMYECKHUX IIPOLIECCOB, UX BIUSHUS HA OKPYKAIOLLYIO CPELY;

e OBJQJICHWE METOJAAMH CaMOCTOSITEIILHOTO TUIAHUPOBAHUS U NMPOBENEHUs (PU3NYECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpOpeTauud  MHPOpMAIUH,  ONpEeleICHUS
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YJIbTaTa;

e CO3JaHHUE YCJIOBHUH I Pa3BUTHUS YMEHUN NPOCKTHO-UCCIIEN0BATEIBCKOM, TBOPUECKON
JESITEIbHOCTH.

Mecto yuyeOHOro npeaMera "®@usuka' B yueOHOM IJIaHe

Ha u3y4enue ¢pusuku (0a30BbIi ypOBEHb) HA YPOBHE CpPEeIHETO 0011ero 00pa3zoBaHus

otBoauTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Hezelnmto), B 11 kinacce — 68 yacoB

(2 gaca B HEEIIO).

[Ipennaraemsplii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT

SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JAEJaeT BHIOOp IMPOBEIACHUS JTaOOpaTOPHBIX paboT H

OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

B3auMocBs3b ¢ IpOrpaMMoii BOCIIUTAHUS
PaGouas mporpamma 1no MaTeMaTUKe COCTaBJI€HA C YYETOM PEKOMEH IAlluU POTpaMMbl
Bocriutanus. [IporpamMa BocniuTanus peanusyercst B €AMHCTBE Y4eOHON M BOCTIMTATEIbHON
ACATCIIbPHOCTHU O6p&30BaTeHBHOﬁ OopraHu3anuvu 1Mo OCHOBHBIM HAIIpPaBJICHUAM BOCIIUTAHHA B
cootBeTcTBUU ¢ DI'OC OO0 1 oTpakaeT TOTOBHOCTH OOYJAIOIINXCSI PYKOBOJICTBOBATHCS
LEHHOCTSAMHU U PpUOOpeTaTh NePBOHAYAIBHBIN OIBIT JESTEIHHOCTH Ha UX OCHOBE, B TOM YHCIIE B
YaCTHu NaTpUOTHYICCKOI'0 BOCIIMTaHNA, OCHOBAHHOI'O HAa BOCIIMTAHUU JIIO6BI/I K pOAHOMY Kpato,

Ponune, cBoemy Hapoay, yBakeHUs K JpyT'UM Hapojam Poccun; uctopuueckoe IpoCcBELICHHE,



dbopMHpOBaHKHE POCCUIICKOTO HAIIMOHATBLHOTO UCTOPUUYECKOTO CO3HAHMSI, POCCHICKOMN

KYJIbTYPHO! UIACHTUYHOCTH.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'0 MO3HAHUS
®uszuka — Hayka o mnpupozae. HaydHble MeTOAbI MO3HAHUS OKpyXk,awmiero mupa. Ponib
IKCIIEPUMEHTA U TEOPHH B MIPOLIECCE TTO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DH3HKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporeccoB. Hayunsle runotessl. Pusndeckue
3aKOHBI M TEOpUH. |'paHULIbI MPUMEHUMOCTH (HU3NYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.
Pons m mecto ¢m3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTENbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBukeHHE. OTHOCHTEIBHOCTh MEXaHW4YeCKoro aBmxkeHus. Cucrema
otcuéta. Tpaekropus.

[Tepememnienne, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) W YCKOPCHHE
MaTepUaibHOW TOYKH, UX MPOEKIMH HAa OCH CHCTEMBbI KOOpAMHAT. ClI0)KEHUE NMEepPEMELEHUN U
CJI0’KEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIKEHHE. ['paduKu 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHOU TOYKU OT BPEMEHH.

CBoOonHOe majeHne. Y CKOpeHne CBOOOIHOTO TaACHHUS.

KpuBonuneliHoe nBmxeHue. J[Br>keHME MATepUAIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOAYJII0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHHas CKopocTh. l[lepwom u
gactoTa oOpamieHus. [[eHTpocTpeMUTEeN HOE YCKOPEHHE.

TexHudyeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: CIUJIOMETpP, IBUKEHUE
CHapsJIOB, LIETIHbIE U PEMEHHBIE TIepeayu.

Jlemoncmpayuu

MO,Z[G.HB CHUCTEMbI OTC‘-IéTa, HWIUTIOCTpAlUA KUHCMATUUYCCKUX XAPAKTCPUCTHUK JABUKCHUA.

[IpeoOpazoBanue IBUKESHHUN ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKECHHOM MTPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOIHOTO MaeHHUS.
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HampaBnenue CKOpOCTH MpU ABUKEHUU IO OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
N3yueHnue HepaBHOMEPHOTO JABUKEHUS C LENIbIO OMPEIETICHUS MTHOBEHHOM CKOPOCTH.
HccnenoBanue  COOTHOIIEHHMS  MEXAY  OYTSIMH,  NPOHIACHHBIMM  TEJIOM  3a
MIOCJIEIOBATEIbHBIE pPAaBHBIE IPOMEXKYTKM BpPEMEHM IPH PABHOYCKOPEHHOM JBHKEHHH C
HavyaJbHOU CKOPOCTBIO, PABHOU HYIIIO.
N3yueHne NBUKEHHUS IAPUKA B BA3KOU JKHUIKOCTH.
W3ydeHue ABMKEHUS Tea, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa
[IpuHnun otHocurensHocTy ['anmies. [lepssiii 3akoH Hprorona. MHepruanbabie CHCTEMBI
OTCYETA.
Macca tenma. Cuna. I[lpuHmun cynepno3unuu cujid. Bropoit 3akoH HeroToHa st
MaTepualibHOM TOUKHU. TpeTuit 3akoH HploTOHA 11711 MaTepUalIbHBIX TOYEK.
3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.
Cuna ynpyrocru. 3akoH I'yka. Bec tena.
Tpenune. Buapl TpeHust (1okosi, CKoibkeHus, kadenus). Cuia Tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXEHUs U cuia TpeHus nokos. Koagdunment tpenus. Cuna conpoTUBIeHUs
NP ABUKEHUH TeJla B )KUJKOCTU UM Tase.
[MocTynaTenbHOE U BpalaTeabHOE JBUKEHIE a0COTIOTHO TBEPAOTO TENA.
MOMEHT CuiIbl OTHOCUTENIBHO OCH BpaumieHus. [lnedo cuibl. YcnoBus paBHOBeCHs
TBEPJOTO TENA.
TexHudyeckue yCTpONCTBa W MPAKTUUECKOE MPUMEHEHHUE: TMOIIIMITHUKYA, JIBUXKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBieHue nHEepLMH.
CpaBHeHHE MacC B3aMMOICUCTBYIOIIMNX TEJ.
Bropoii 3akon HeroToHa.
N3mepenue cu.
CroxeHue cuil.
3aBUCHMOCTh CHJIBI YIIPYTOCTH OT JedopMaIiu.
HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHHUH.
CpaBHEHHE CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.
VYcnoBus paBHOBecus TBEpAOTo Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
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N3yuenune aBuxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTUA CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycaoBuil paBHOBECUS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLIEHHUS.

Tema 3. 3aKonbl cOXpanenusn 6 MexanuKe

Nmmynbe MatepuaibHON TOUKH (Tela), CHCTEMbl MaTEPUATbHBIX TOUYEeK. IMITyIIbC CHITBI U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPaHEHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBL.

Kunernueckasi 3Hepruss MaTepHalbHOW TOYKH. Teopema 00 M3MEHEHHM KHHETHYECKON
SHEPTUH.

[orennmaneHas sueprus. [loreHnmansHas sHeprust ynpyro 1e(opMHPOBAHHOM MPYKHUHBI.
[ToreHunanbHas 3HEPTUs Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanpHble U HEMOTEHIMAIbHbIE CUJbl. CBsI3b PabOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckrne yCTpoilCTBa M MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KONEP, MPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexo MOTEHITMATBHON SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyenne abCONIOTHO HEYNPYroro ynaapa C TMOMOMIBIO JBYX OIMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

UccnenoBanue cBs3M pabOThl CUIIBI C HW3MEHEHHEM MEXaHWYECKOM JHEpruu Tella Ha

IIPUMEpPE PaCTSHKEHUSI pE3UHOBOTO JKI'yTa.

Pa3znea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OcCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUU U UX OMBITHOE 00OOCHOBAHHUE.
BpoynoBckoe nBmxkenue. Juddys3us. Xapaktep IABUKCHHS W B3aUMOJCWUCTBUS YACTHUIL
BelecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEHM M TBEPABIX Tel U OOBSICHCHHE CBOMCTB

BEIIIECTBA HAa OCHOBE 3TUX Mojenieid. Macca u pa3mepbl Mosiekysd. KonmdecTBo BeliecTsa.

[TocTostnuast ABoraapo.



TemnnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpPAaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UealbHOTO Tra3a. AOCONIOTHAas TeMmIeparypa Kak Mepa CpedHed KHHETHYECKOW SHEprHH
TEIUIOBOrO JBWKEeHHMs dactul ra3a. [llkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omporeccsl B UACaIbHOM Ta3e C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduyeckoe mpeacTaBieHne H30MPOLECCOB: U30TepMa,
u30x0pa, n3obapa.

TexHuuyeckue ycTpoicTBa U MPAKTUUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOUIME JHUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbrTel 10 AU Y3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Mogens onbira IITepna.

OnpIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYIIIPHOIO B3aUMOECHCTBUS.

Mopenb, HUTFOCTpUPYIOIIAsk IPUPOLY JABJICHHUS ra3a Ha CTEHKU COCYJa.

OMNBITHL, MJUTFOCTPUPYIOIIME YPABHEHUE COCTOSHUS HJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Onpenenenne Macchl BO3/yXa B KIIACCHOW KOMHATE€ Ha OCHOBE HU3MEpeHHi 00BhEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypPhl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMmoauHaMmuueckass cucrteMa. BHYTpeHHsS 3HEprus TEPMOAMHAMUYECKOM CHCTEMBI U
crocoOb! e€ n3meHenus. KonnyectBo TemnoTel U paboTta. BHyTpeHHss sHEprusi 0HOATOMHOIO
UJeaNbHOrO0 ra3a. Buasl Ternonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3JTydeHHE. Y IeIbHas
TEIVIOEMKOCTH BellecTBa. KoMuecTBO TEIIIOTHI IPU TEIIoNepeiade.

[lonarue 06 anmabatHOM mpouecce. I[lepBblii 3akoH TepMmoauHamuku. IlpumeHenue
NEPBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh IPOIIeCcCOB B MPUPO/IE.

Tennobie MamuHbL. [IpuHIMIBL 1eficTBUS TemTOBBIX MaiuH. [IpeoOpazoBanus sHEpTUn B
TEIUIOBbIX MamuHax. KoadduimeHT mone3Horo neicTBus teraoBod mamuHbl. [ukn Kapao u
ero Kod(pPUIMEHT MoJIE3HOTO AEUCTBHUS. DKOJOTUUECKHUE MPOOIEMBI TETIOIHEPTETHKH.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO

CropaHusi, OITOBOI XOJOJMIBHUK, KOHIUIIMOHED.
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Jlemoncmpayuu

W3MmeneHne BHYTpEHHEW SHEPrHM Teia IMPH COBEPUICHUHM palbOThI: BBUIET NMPOOKU W3
OYTBUIKH TOJI JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue >(upa B JATYHHOH TpyOKe MmyTéM
TpeHus (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH dHEprun (TeMIiepaTypsl) Tejaa Mpy Terionepeaaye.

OmnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATEIsi BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTaTeIs.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus ¢ewjecmea. Pazogvie nepexoovl

[TapooOpazoBanne u kKoHjeHcanus. Mcmapenne U kureHue. AOcCOmOTHas U
OTHOCHTEIIbHAs BJIAXKHOCTh BO3Ayxa. HaceleHHslil nap. Y ienbHas TemioTa napooOpa3oBaHUsL.
3aBUCUMOCTh TEMIIEPATypbl KUIIEHUSI OT JaBJICHUSL.

Tsépnoe Teno. Kpucrannmueckue u amop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuanbl. IlnaBnenue m Kpucramiuzauus. YIenbHas

TerutoTa tuiaBieHus. CyonuMarus.
YpaBHEHHE TEIUIOBOTO OalaHca.
TexHUYECKHE YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TCUXPOMETP,

KaJIOpUMCTP, TCXHOJIOI'MH MOJIy4YCHUA COBPCMCHHBIX MaTcpuruaioB, B TOM YHUCJIC

HaHOMAaTEPHUAIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu
CBoiicTBa HaCHIILIEHHBIX MTAPOB.
Kunenue npu noHU>KEHHOM JaBICHUU.
CnocoObI U3MEpPEHUS BIAKHOCTH.
Hab6nronenue HarpeBaHus U TUTABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMOHCTpanys KpUCTalIOB.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

ONeKTpu3anus TeJl. OJEKTpUYeCKUd 3apsa. JlBa Buaa SIEKTPUYECKUX 3apsIOB.

[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS ANEKTPUIECKOTO 3aps/a.
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B3aumoneiicteue 3apsigoB. 3akoH Kymona. ToueuyHbld  3JIEKTpUYECKUH  3apsl.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro noss. [lpuHuun cyneprno3uuuu
NIEKTPUYECKUX MOJIeH. JINHUY HaNPssKEHHOCTU MIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatudeckoro mois. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpOoBOTHUKYM M AUDJIEKTPUKH B AJIEKTPOCTATUYECKOM TTouie. JluanekTpruueckasl IpOHUIIAEMOCTb.

OnektpoéMkocTb. Konpencarop. DJIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEprus
3apsKEHHOTO KOHJEHCATOoPA.

TexHu4eckne yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOMN, AIEKTPOMETP,
JIEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO ¥ IPUHIUIT ICUCTBUS SJIEKTPOMETpA.

B3auMopeiicTBue HadIEKTPU30BAHHBIX TEJL.

DNEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTpOCTaTUUYECKas 3alUTA.

JIMPNeKTpUKH B 3JEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTb  3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAJM IUIACTHH,
pPacCTOSHUSA MEXY HUMH U JUAJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

H3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBHSI CYLIECTBOBAHMS SJIEKTPUYECKOr0 TOKa. ICTOYHUKHU TOKA.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 1i1s yyacTka LETH.

DneKTpuueckoe COINIPOTHBIICHUE. VY nensHoe COINPOTHBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMENIAHHOE COEUHEHNE ITPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jxoymns—JIenia. MOIHOCTD 3IEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma aiis
NOJTHOM (3aMKHYTOH) 3sieKTpruecKkoil nenu. KopoTrkoe 3amMbIkaHueE.

DIIEKTpOHHAs IPOBOJAUMOCTbD TBEPABIX METAUIOB. 3aBUCHUMOCTh CONIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.
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[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHAas MPOBOJUMOCTb IOJYIPOBOJIHUKOB.
CgoiicTBa p—n-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DNEKTPUUYECKUII TOK B PAcTBOpax M paciulaBax »3JEKTPOJMTOB. DJIEKTPOJIUTHYECKAs
JIUccoManus. JIEKTPOIU3.

DJIEKTpUUYECKUH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psia. MomHus.
[Lnazma.

TexHUYecKue YCTPOMCTBA M TMPAKTUUYECKOE TMPUMEHEHHE: aMIEePMETp, BOJIBTMETP,
peoctaT, HMCTOYHHUKM TOKa, 3JEKTpOHArpeBareibHble MPUOOPBI, AJIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH [TUOJN, TEPMUCTOPH U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuitbl TOKa U HAPSHKEHMS.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIA
MONEPEUHOr0 CEYEHUsI U MaTepHana.

CwmenianHOe coOeIMHEHUE TTPOBOJHUKOB.

[IpsamMoe m3MepeHHe 3IEKTPOJBMKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TajdbBaAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 2JIEKTPOJIUTOB.

NckpoBoii pa3psan U MpoOBOJUMOCTb BO3/1yXa.

OaHOCTOPOHHSS TPOBOAUMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue cMelaHHOTrO COEeIMHEHUST PE3UCTOPOB.

W3mepeHne  2IEKTpOABMXKYLIEH CHJIBI  HMCTOYHHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmonenue anekrponusa.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢uzukm 0a3oBoro ypoBHs B 10 Kiacce OCYyIMIECTBISETCS C Y4ETOM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTreMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusl, CBSI3aHHBIE C W3YYEHMEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,

OKCIICPUMCEHT, MOACIIMPOBAHUEC, MOJCIIb, U3SMEPCHHUC.
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Mamemamuxa: pelieHWE CHCTEMbl ypaBHEHWH, JMHEWHas QyHKIUA, Tmapadora,
runepooa, ux rpaguKd U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOCKIMH Ha OCH
KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B KUBOHW mpupoje, nuddysus, ocMoc, TermtooOMeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIaut, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUCCKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOECHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJIIpHasl Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUIAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBA METAJJIOB, JIEKTPOTUTHUCCKAS TUCCOLIMAIINS, TaTbBAHUKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeodpa3oBaHKE IBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIMITHUKH, HCIOJb30BAaHHE 3aKOHA COXPAHEHUS MMITyJIbca B TEXHUKE (pakerta,
BOJIOMET W JpYyrue), JBUTATEeNIb BHYTPEHHEro CropaHus, MmapoBas TypOuHa, OBITOBOU
XOJIOIMIHHUK, KOHTUITUOHEDP, TEXHOJIOTHH MOJIYICHUS COBPEMEHHBIX MATePUAIOB, B TOM UYHCIIC
HAHOMATepHalloB, ¥  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
JNEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MpPUHTEp, dSJIEKTpOHArpeBaTelbHbIE MPHOOPHI,

SJICKTPOOCBCTUTCIILHBIC HpI/I60pI>I, rajJlbBaHHKa.

11 KJTACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpoMacHUMHAA UHOYKUUA

ITocTossHABIe MarHuThl. B3amMojeiicTBHE IIOCTOSHHBIX MAarHMTOB. MarHuTHOE IIOJE.
Bekrop maruuTHON MHAYKIUU. [[pUHIUIT CyNepno3uliui MarHUTHBIX MOJed. JIMHUM MarHUTHOM
nHAyKuu. KapTuHa TMHUA MarHUTHOM MHIYKIIMH TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1osie IpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHAYKIWMKA MarHUTHOTO TOJIA
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzaumoielicTBre MPOBOIHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BH)KEHUE 3apsyKEHHOM 4YacTHULbI B
OJTHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenna.

SIBieHnEe HIEKTPOMArHUTHOM WHAYKUHUHM. [IOTOK BekTOpa MarHUTHOW MHAYKIUH.

DIIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuK Dapajes.
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BuxpeBoe snexkTpuueckoe Tmosie. ODJIEKTPOABUKYINAS CUJIa MHAYKIHUH B MPOBOJHUKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJIHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuiio Jlenna.

NHayKTUBHOCTB. SIBIICHUE CAMOMHAYKIIMU. DJINEKTPOABMKYIIAsI CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHu4yeckue YCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHHE: TMOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE ANEKTPOHHOTO MTy4YKa MAarHUTHBIM MOJIEM.

JIMHUY MHIYKIMU MarHATHOTO TIOJISI.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOW UHAYKIWH.

[TpaBuio Jlenua.

3aBUCUMOCTD DJIEKTPOABUKYILEH CUIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
ITOTOKA.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHnrne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

UccnenoBanue AecTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBJICHUS YIEKTPOMArHUTHON WHIYKITHH.

Pa3nen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

KonebGarenbnast cucrtema. CB0OOOgHBIE MexXaHWYECKHWE KoyiebaHusa. [apmMoHHuYeckue
koneOanus. Ilepuwon, dacrora, ammmryaa W ¢asza KojieObanwit. [IpyKWHHBIH MasTHUK.
MareMaTHuecKkuii MasiTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. IlpeBpamienue sHepruu
IIPY TAPMOHUYECKUX KOICOaHUSX.

KoneGartenbubiii  kKoHTYp. (CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJ€OaHUS B HA€aIbHOM

KoJIe0aTeIbHOM KOHTYpC. Amnanorus MEXAY MCXAaHUYCCKUMHU H©  JJICKTPOMAarHUTHBIMH

15



koneOanusimMu. @opmyna TomMcoHa. 3aKOH COXpaHEHHsI SHEPTHH B HJCATHHOM KOJeOATEIbHOM
KOHTYPE.

[IpencraBnenne o 3aryxaromux KoseOaHusX. BelHyX/IeHHbIE MEXaHUYEeCKHE KOJIeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHus.

Ilepemennbiii Tok. CMHYyCOMAQIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYAHOE U JEUCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAMIPSIKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepegaya U MOTpPeOICHUE SJICKTPUUECKON SHEPIHH.
OKOJIOTMYECKUE PHUCKM TPU MPOU3BOACTBE dJeKTpodHepruu. KynpTypa uCnosib30BaHusA
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTeIbHOW CUCTEMBI (TIPYKUHHBIN UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaomux KoieoaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcuumiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHUsT OT  BPEMEHM) IS
3IEKTPOMArHUTHBIX KOJeOaHUH.

Pe3onaHc mpu mociaeaoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KAaTYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mopens IMHUY 3JIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

HccnenoBanue 3aBUCUMOCTH MEPHOJa MaJIbIX KOJieOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue mnepeMeHHOro TOKa B ILENM M3 IOCIEA0BAaTENIbHO COECIUHEHHBIX
KOHJIEHCATOPa, KaTYLIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60TIHbL

Mexanuueckue BOJIHBI, yclioBuUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BoNHBL [lomepeunble W mpoaosibHbe BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.
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OJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHUS M3JIy4Y€HUs SJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snektpomarautHO# BosiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, IMpeloMJIeHHue, mnoysapu3anus, audpaxius, uHTepdepeHuus. CKoOpocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIxana 3J€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JIEKTPOMarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHuMnIs! paguocBs3u U TeneBuacHus. Paguonokarus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckne ycTpoucTBa M NMPAKTUYECKOE MPUMEHEHHWE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTpa3ByKOBasl AUArHOCTHKA B TEXHUKE M MEIULMHE, pajap, paauONpUEMHUK, TEJIEBU30D,
aHTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpPaHEHUE TONEPEUHBIX U MPOAO0IbHBIX BOJIH.

Kone6uomeecs Teno Kak HCTOYHHK 3BYKA.

Habmionenne oTpaxxeHus U MPEIOMICHHUSI MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHIuu U UG paKiini MeXaHUIeCKUX BOJIH.

3BYKOBOM pe30HaHC.

Habmionenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOH
Kose0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJsipu3anus, Audpakius, THTepdepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonMHENHOE pacIpOCTPAHEHUE CBETA B OJHOPOJHOM Cpene.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne M300pakeHUH B ILIOCKOM
3epKaie.

[Ipenomnenune cBera. 3aKOHBI MpENOMIICHHS CBeTa. AOCONIOTHBIM TOKa3aTenb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOrO BHYTPEHHErO
OTPaKEHUS.

Hucnepcus ceera. ClnoxHbIH cocTaB 6eoro csera. Lper.

CoOuparomue M paccewBaroimue JHUH3bL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasl cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHu B COOMPAIONINX M PACCEHUBAOIINX
nuH3ax. @opmysa TOHKOM JIMH3bBI. Y BEIMUEHUE, TaBAEMOE JIMH30M.

[Ipenensr npUMEHUMOCTH TEOMETPUUYECKON ONTUKH.
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BonnoBass onrtuka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus  cera. Judpakmumonnas pemérka. YcnoBue HAOMIONEHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHUYECKHE YCTPOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (Qoroarmmapar,
MPOEKIMOHHBIA amnmapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKa, AU(PPAKIHMOHHAS
pemETKA, OISAPOU/I.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacmpocTpaHEHUE, OTpaKeHHEe W MpesiomyieHHe cBeta. OnrTuyeckue
PUOOPHI.

[TonHoe BHyTpeHHee oTpakeHre. Moienb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOTNa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm creTa.

Hab6nronenue audpakuuu cBera.

Habmronenue aucrnepcuu cBera.

[Tonyuenue criekTpa ¢ MOMOILBIO TPU3MBI.

[Tomydenue cnekTpa ¢ TOMOIIBI0 TUPPAKITNOHHON PEIIETKHY.

Habmioenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaresns NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
['panunbl NPUMEHUMOCTH KJIACCHYECKOM MeXxaHUKH. [locTynaTel cnenualibHON TEeopuu
OTHOCHUTEJIBHOCTH: WHBAapUAHTHOCTb MOXYJSI CKOPOCTHM CB€Ta B BaKyyMe, IPUHLHII
OTHOCUTENIbHOCTU DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUTHHBI.
DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CB43b MACChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.
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Paznen 7. KBanTtoBas pusuka

Tema 1. Dnemernmol k6arnmoeoii onmuKu

®otonbl. ®opmyna [Tnanka cBs3u 3HEpru HOTOHA C €ro YACTOTONH. DHEPrUusi U UMITYIIbC
dboToHa.
OtkpeiTue u wuccienaoBanne (orodddexra. Ombiter A. I. CromeroBa. 3aKOHBI

doroaddekra. YpaBHenue DitHmreitna g porospdexra. «KpacHas rpanunay porodddexra.

Hasnenue cera. OnbiTel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue YCTpONCTBA M MpPaKTUYECKOE MpUMEHEHUue: (OoTodJIeMEeHT, (HOTONATUUK,
coNTHeYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETO GoTtodddexra.

Cseroauo.
Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnwiTel Pesepdopaa mo paccesnuto o -uactui. [ImanerapHas
mogens atoMa. Iloctymnarel bopa. U3nyuenue u norsomienne (GOTOHOB MPU MEPEXOJe aroma ¢
OJIHOTO ypOBHS »HEpruM Ha napyrodl. Buasl cnektpoB. CrekTp ypoBHEH 53HEpruuM aroma

BOJIOPO/IA.

BosHoBbIe cBoiicTBa yacTul. Bonubl ge bpoitnsa. KopnyckynspHO-BOIHOBOW Tyaanu3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.

TexHudyeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHAJIN3
(cTieKTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTEP.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenne nuHEHYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe aopo
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OKCIIEpUMEHTBI,  JOKa3bIBAIOUIUE  CIIOXKHOCTb  CTPOEHUS  sOpa. OTtkppbiTHE
panunoakTuBHOCTU. OnbITH Pe3epdopaa mo onpeneneHnio coctaBa paJuoakKTUBHOTO U3ITy4YEHUSI.
CgoiictBa anb(a-, 6era-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. Hykionnas mogmens siapa [eiizenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uuciio siapa. M30Tornsbl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['amma-usznyueHue. 3akoH
PaaMoOaKTUBHOIO pacnaja.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. JedekT maccer sapa.

S nepublie peakuuu. JleneHue u CUHTES AIEp.

Snepubiii peaktop. Tepmosnepublii cuHTe3. I[Ipobmembl M TNEPCIEKTUBBI  SAEPHOM
DHEPreTUKU. DKOJIOTHUUECKUE ACTIEKTHI AEPHON SHEPrEeTUKH.

DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

OyHnaMeHTaIbHbIE B3auMoelcTBus. EquacTBO rsnueckoit KapTUHBI MUpA.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: JO3UMETpP, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi 6omMoOa.

Jlemoncmpayuu
CuéTurK MOHU3HUPYIOIUX YaCTHL.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMMH U ACTPO(PU3UKH

Ortanbl  pa3BUTHS  acTpoHOMuHU. [IpukinagHoe U MHUPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro HeGa. Co3Be3nus, SpKue 3BE3IBI, IUNIAHETHI, UX BUAUMOE JBHKEHUE.

CosHeyHast cucTeMa.

Connue. ConHeunass akTuBHOCTh. Mcrounuk sHepruu ConHUA W 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTEPHUCTHKU. Jluarpamma «CIEKTPAJIbHBIA KIACC — CBETUMOCTBY». 3BE3MBI
IJaBHOM MOCJIEA0BATEILHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTBY» IS 3BE3J TIJ1aBHOM
MOCJIeIOBaTeIbHOCTH. BHyTpenHee cTpoeHue 3BE3A. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BoJonMK COJIHIIA U 3BE3]T. DTallbl )KU3HU 3BE3I.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxenne u nukenne Connua B ["anaktuke. Tumnbl

rayiakTuk. PajnoranakTuky u kBazapbl. YEpHBIE ABIPHI B siApaxX rajlakTHK.
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Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PazOeranme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

MacmtabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmionenust HeBOOPYKEHHBIM TJ1a30M C MCIIOJB30BAaHHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUISL OTIpEICIICHUS MTOJIOKEHHUSI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3HS
CeBepHOro nojaymapus U spKue 3BE3/IbI.

Hab6nronenus B Teneckon JIynsl, mraner, Maeuroro [lyru.

Oo6o0maromniee noBTOpeHue

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOHW, COLMATBHOU U
ITHYECKON cdepax [AeATeNbHOCTH YelIOBeKa, pOjdb M MeCTO (U3MKH M acTPOHOMHUHU B
COBPEMEHHON HAay4YHOM KapTHHE MHUpa, pPOJb (Qu3NUecKo Teopun B (HOPMHPOBAHUU
npeCcTaBiIeHu 0 pru3nyeckol KapTHHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B O0ILEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢u3ukm 0a30BOro ypoBHs B 11 Kiacce OCymecTBIsSETCS € Y4ETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSi3e C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnovle nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHHUU, TPUTOHOMETpUYECKHE (DYHKIIMU: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMIA,
NPU3HAKY 000U TPEYTOJIbHUKOB, OTPEeAeICHNE TUIOIIAAN TUIOCKUX GUTyp U 00BEMa Tell.

buonoeusn: »nextpuyeckue SBICHUS B JKUBOM mHpupoae, KojeOaTelbHbIe IBUKECHUS B
JKUBOW TNPUPOJE, ONTUYECKHUE SIBJICHUSA B JKUBOW NPUPOJAE, ACUCTBUE paJvalliyd HA >KHUBBIC
OpraHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKAs CTPYKTypa TBEPABIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghusa: MarHuTHBIE TONIOCa 3€MJTH, 3aJIEKH MarHUTHBIX PyH, (poTochEMKa 3eMHOI

MIOBEPXHOCTH, MPEJICKa3aHUE 3EMIICTPSCCHHIA.
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Texnonozcus: NTUHUM DIIEKTPOIIEpENad, TEHEPATOP IEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TedYb, pajap, paJuoNpUEMHHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,

NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeObHoro mpenmera «®du3nka» Ha YpPOBHE CPEIHEr0 OOIIEro 0Opa3oBaHUS
(0a30BBIA  YpPOBEHB) JIOJDKHO  OOCCHEYHMTHh  JIOCTHIXKEHUE  CICAYIONUX  JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U MPCAMCTHBIX 06pa30BaTeJ'H>HBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro mpeamera «Pu3MKa» JOJKHBI OTpa)karb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTALMM, TMO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
pacuIMpeHne KM3HEHHOIO OIbITa M OMbITAa JAEATEIbHOCTH B IPOLECCE pealn3allid OCHOBHBIX
HaIpaBJeHUN BOCIIUTATEIBHOMN N€ATEILHOCTH, B TOM YKCJIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OO0y4aromierocss Kak AakTUBHOTO H
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBa;

MPUHITHE TPATUIIMOHHBIX OOIICYETIOBEYSCKUX T'YMaHUCTHYECKHX M JEMOKPATUYECKUX
IICHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO [I€ATEIbHOCTh B HMHTEpEcax TIpa)kJIaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYTPABIECHUHU B 00pa30BaTeIbHON OpraHU3aIui;

YMEHUE B3aMMOJIEUCTBOBATh C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBHHM C HX
GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM IE€ATEIHOCTH;

2) IaTPUOTHUYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHXKEHHSIM POCCHICKUX
Y4EHBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B A€ATEIBHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIero;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS:
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JCTETHYECKOE OTHOLIEHHE K MUPY, BKJIIOYas ACTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢u3nueckoil Hayke;

5) Tpy10BOro BOCIUTAHUA:

UHTEpEeC K pa3iuuHbiM chepam npodecCHOHATbHOW JEesATeNbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3UKOM ¥ TEXHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOP Oymymiein
npodeccruu 1 pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa3oBaHHIO B 00jacTu (hU3MKMU Ha
MPOTSKEHUH BCEU KU3HU,

6) IKOJIOrM4eCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYIbTYphl, OCO3HaHHME TIJI00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

MJIJAHUPOBAHUE M OCYIIECTBJIICHUE JACHCTBHI B OKPY’)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
1eyield yCTOMYMBOrO pa3BUTHA YETIOBEUECTBA;

paclIiMpeHue OmbITa JEATEIBHOCTH HKOJOTHUECKOW HANpaBICHHOCTH HA OCHOBE
UMEIOITUXCS 3HAHUM 110 (pHU3UKe;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpMHUPOBAHHOCTL MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAyYHOW AEATENIbHOCTH, TOTOBHOCTH B MpoOIlecce U3YUYEeHUsT GU3UKU

OCYIICCTBJIIATE NPOCKTHYIO U UCCIIEAO0BATCIIBCKYIO ACATCIIBHOCTE MHANBHUAYAJIbHO U B I'PYIIIIC.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe efiCTBHS
Ba3oBrble JJornueckue aeiicTBUA:
CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpoOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;
OTIpEeeNATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS;
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3UUECKUX SIBICHUSAX;
pa3pabarbIBaTh IUIaH PELICHUs MPOOJIEMBI C YIETOM aHAN3a UMEIOIIHUXCSI MaTepUaIbHBIX
Y HEMATEPHUAIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSIM,

OIICHUBATh PUCKH MOCJICACTBUHN ACATEIHHOCTH;
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KOOPJAMHHUPOBaTh M BBINOJHATH PabOTy B YCJIOBHUSIX pPEaJbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIILICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

Ba3oBrble ucciaenoBareJLCKHE AeHCTBUA:

BJIa/IeTh HAyYHOW TEPMMHOJIOTMEW, KIIOYEBBIMU MOHSTUSAMHU W METOAaMH (pU3ndecKon
HAYyKH;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIIEAOBATEIHCKON U MPOEKTHON AEATEILHOCTH B 00IacTH
¢bu3nKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPeIleHus 3aaa4
buznyecKoro coaepxaHus, NPUMEHEHHUIO Pa3IMYHBIX METOJ0B MTO3HAHUS;

BJIQJICTh BHUJIAMHU JIEATEIHHOCTU MO TOJYyYSHUIO HOBOTO 3HAHUS, €r0 HHTEPIpETaIuH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B Pa3jMYHBIX YYEOHBIX CUTyalHsiX, B TOM 4YHUCIE TIpHU
CO3/IJaHWHU YU4EOHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISBJISITH TPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJIM3UpOBaTh 3aady, BBIABUTATh
TUMNOTe3y €€ pelleHHs, HAaXOIWUTh apryMEHTHI MJs JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

AQHAIM3UPOBATh TIOJYYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHUSX;

CTaBUTh U (popMynIHpOBaTH COOCTBEHHBIC 3a7aud B 0OPa30BATENBHOU JEATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUHN (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3HKE B MPAKTHUUECKYIO 001aCTh KUZHEAESATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIE HJICH, PEJJIaraTh OPUTHHAIBHBIE IOAXOAbI U PEIICHNUS,

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMyCKAIOIINE albTepPHATUBHBIC PEILICHUS.

Pabora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMH TOTy4YeHHUS WH(OpManuu (GU3NYECKOTO CONEPKaHUs M3 HCTOYHHUKOB
pPa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIICCTBISTh TIOUCK, aHAIU3, CHCTEMAaTH3allui0 |
MHTEPIIPETANIO UHPOPMALIMK Pa3IMYHbIX BUIOB U (HOPM MpeICcTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTh HHPOPMAIIHH;

UCIIONIb30BaTh CpeICcTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHHH KOTHHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHHU3AIMOHHBIX 3a7ad C COOIIOJCHUEM
TpeOOBaHUI 3PTrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeH s, IPaBoBbIX U

ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;
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CO37aBaTh TEKCTHl (DU3MYECKOTO COAEpXKAaHUS B PA3IMUHBIX QopMaTax ¢ yd&ToM
Ha3HaueHUs MHPOpPMALMU W LEJNEBOM ayIuTOpuH, BBIOMpas ONTUMAIbHYIO (GopMy

MMPCACTaBJIICHUA U BU3YyaJIM3alluu.

KoMMyHuKaTHBHBIC YHHBeEpPcaJIbHbIe YUeOHbIe 1eHCTBHUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (PU3MKH U BO BHE-YPOUHOM IESATEIHLHOCTH;

pacno3HaBaTh PEINOCHUIKA KOH(QIUKTHBIX CUTYAIUH U CMTr4aTh KOH(DIUKTHI;

pa3BEPHYTO M JIOTMYHO M3JaraTh CBOK TOYKY 3PEHHUSI C MCIIOIB30BAHMEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMaHIHOW U MHUBHUYaJIbHON paboTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHHA ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4JICHA KOJUIEKTHBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHMU30BBIBaTH M KOOPIWHUPOBATH
JEUCTBUA IO €€ NOCTMKEHMIO: COCTABIATH IUIAH JEHUCTBUM, PACHPENEISTh POJIU C YYETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJAJa U KaXKJOr0 Y4aCTHHUKA KOMaH/bI B OOLIUIl pe3ynbTaT
110 Pa3pabOTaHHBIM KPUTEPHSIM;

IpejlaraTb HOBBIE IIPOEKTHI, OLICHWBAThb HACU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKOW 3HAaYUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETUYECKOE IIOBEICHHE B Pa3IUYHBIX CUTyalusXx,

IIPOSABJIATE TBOPUYECTBO U B006pa}KeHI/IC, OBITh WHUIUAaTUBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE yUeOHbIE IeiicTBUS
Camoopranuszanms:
CaMOCTOSITENIbHO OCYILECTBISATh IMO3HABATENbHYIO JEATEIBHOCTh B 00JIaCTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIC 3a/1a4H;
CaMOCTOSITENILHO COCTABJIATH TUTAH DPEUICHUS PAcUETHBIX M KAYECTBEHHBIX 3a/ady, IJIaH
BBIMIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEANOYTEHUM;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
pacumpsTh paMKH Y4€OHOTO MpPeMETa Ha OCHOBE JIMYHBIX MPEIIOUYTEHHIH;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIGHUBATh MPUOOPETEHHBIN OIBIT;
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croco0cTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYAWIIMU B 001acTH (HU3UKH,

MIOCTOSIHHO TOBBIIIATH CBOM 00pa3oBaTEeNbHBIN U KyJIbTYpHBII YPOBEHb.
CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUN
Y MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI peIeKCHH ISl OLIEHKH CUTYallld, BbIOOpa BEPHOTO PEIICHUs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PEIICHUS IO UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

NpUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX MPU aHAJIU3€E PE3YyIbTAaTOB JAEITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS IIPOTPaMMBI IO (PU3HKE IS
YPOBHSI CpeAHEro obmiero oopa3oBaHusi y 0OydaOUIMXCSl COBEPIIEHCTBYETCS AMOIMOHAIbHBIN
MHTEJJIEKT, MpeArnoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAILHOE COCTOSTHUE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHOMU C(hepbl, OBITh YBEPSHHBIM B ce0e;

CaMOpETyJINpOBaHMUs, BKJIIOUYAIOLIETO CaMOKOHTpOIIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIOCOOHOCTh aJanTHUPOBAaTHCS K SMOIMOHATbHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE! MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTMIKEHHIO LENM U YCIEXY,
ONTUMM3M, UHULMATUBHOCTb, YMEHUE AEHCTBOBATH NCXO/S U3 CBOMX BO3MOYKHOCTEN;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSHHE ApPYruX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BHICTPAWBATH OTHOLICHUS C JAPYTMMHU

JIOAbMH, 3a00TUTHCS, IPOSIBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI
K xonmy oOydenus B 10 kjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM
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JEMOHCTPUPOBATh HAa MpPUMEpPaxX poyib U MecTO (U3MKU B (POPMUPOBAHUM COBPEMEHHOMU
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJIOTMM, B NPAKTHUYECKOU
JIeITEeIILHOCTH JIFOACH;

YUUTBIBATh TPAHMULBI NPUMEHEHUS H3YYEHHBIX (PU3NUECKUX MOAEeH: MaTepuanbHas
TOYKa, MHEpLHalbHas cucTeMa OTc4éTa, aOCOJIOTHO TBEPLOE TEJIO, WACANbHBIM Ta3, MOJAEIH
CTPOEHHUsI Ia30B, KUJIKOCTEH U TBEPABIX TEJ, TOYCUHBIA AIEKTPUUYECKUN 3aps]l IIPU PELICHUH
buznyeckux 3a1ay;

pacrio3HaBaTh (U3UYECKUE SIBIEHUS (MPOIECChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KHHETUYECKOW TEOPHUU CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKHU:
paBHOMEpHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BUXKEHHE, CBOOOJHOE TMaJeHHE Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpUus, B3auMojaeucTBue Tein, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHUE JKUAKOCTEH M TBEPIBIX Tel, U3MEHEHHE 00bEMa Tesl NpU HarpeBaHUU
(oXJaK€HUHN), TEIIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCALUs, IIJIaBJIeHHE, KpUCTAIIIN3aL1s,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPbITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMu COCTOSIHMSI ra3a B H30IpoLeccax, IEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPs/I0B;

OINKCBHIBATh MEXAHWYECKOE JBUKEHUE, MCNONIb3Ysl (U3NYECKHE BEIMUYUHBI: KOOPAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJIa, UMIYJbC Tejla, KMHETUYECKas
SHEPrus, MOTEHIMAJbHAs SHEPrHs, MeXaHudeckas paboTa, MeXaHWYecKas MOIIHOCTh; MpH
ONHCAaHUM MPABWIBHO TPAKTOBaTh (U3NYECKMH CMBICT MCIOJIB3YEMBbIX BEIMYMH, UX
0003HaueHMsI U €JUHULIBI, HAXOJUTh ()OPMYIIbI, CBA3BIBAIOIINE JAaHHYI (PU3UYECKYIO BEIHUUHY
C IpyTUMU BEJIMYUHAMU;

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOICTBA TEJ U TEIUIOBBIE SIBICHMS, HCIIOJIB3Ys
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIeparypa, CpelHsAs KHHETHUYeCcKas SHEeprus
XAOTHYECKOTO JIBWJKEHUS MOJIEKYJ, CPEIHEKBAIpaTH4YHasi CKOPOCTb MOJEKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, Ko3((UIMEHT IOJIE3HOTO IEHCTBHS TEIJIOBOTO
JIBUTATEIS; IPU OMMCAHUH MPABHIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJTHMYNH,
uX OOO3HAYEHMs U EIUHMIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOUIME AAHHYIO (PU3HYECKYIO
BEJIMYMHY C JPYTHMMH BEJIMYMHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3Ys (PU3NUECKUE BEIMUMHBL: AJIEKTPHUECKUI 3apsi, 3JIEKTpUUYECKOoe TOoJe,
HANpPsDKEHHOCTh  IIOJISA, IOTCHIMAN, PAa3HOCTh IIOTEHLUANOB; IIPU OINHCAHWUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT MCIIOJIB3YEMBIX BEIMYMH, HUX OOO3HAUYEHUS M EIUHMIIBI,

yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTUMHU BEIMYMHAMU;
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aHAJM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SIBIECHUS, MCIOJB3Ys (PU3MUECKUE 3aKOHBI U
IPUHUUIBL: 3aKOH BceMupHoOro tarorenus, I, II u III 3axonsl HeloTOHA, 3aKOH COXpaHEHUs
MEXAHUUYECKOM dHEPIuu, 3aKOH COXPAaHEHUS UMITYJIbCa, IPUHLUI CYNEPIO3UIIMNA CUJI, TIPUHLIUIT
PaBHONPABHs MHEPLHMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, IAa30BbIC 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JBHMKEHUS
MOJIEKYJ C aOCOJNIOTHOHM TeMIlepaTypoi, MepBBIH 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, mMpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4eCcKoe BBIPAKEHHE U YCIOBUS (TPaHULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIUIIBI IEHCTBHSI MALIMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyath ycIoBUs UX O€30MIaCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

BBITOJIHATh SKCIIEPUMEHTHI T10 HCCIICAOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCMOJNb30BAaHUEM HPAMBIX M KOCBEHHBIX H3MEpPEHUH, IMpu 3TOM  (HOpMYIMPOBATH
npobiemMy/3ajady W TUMOTE3y y4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYILECTBIIAATh MPSIMBIE W KOCBEHHBIE H3MEpPEeHHUS (UIUUYECKUX BEIMYHH, TPU STOM
BbIOMpPATh ONTHUMAJBHBIA CIIOCOO M3MEPEHHS M MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCUMOCTH MEXIYy (U3HMUECKUMH BEITUYMHAMH C HCIOJb30BaHHEM
OpSAMBIX W3MEPEHUH, MpPH 3TOM KOHCTPYUPOBAaTh YCTaHOBKY, (PUKCHpPOBATH pPE3YIbTaThl
NOJy4EHHOM 3aBUCHUMOCTH (PU3MUYECKUX BEIMUYUH B BUJAE TaOIMIl U IpadUKOB, A€IaTh BBHIBOJBI
10 pe3yJIbTaTaM MCCIEA0BAHNS;

cobmoaTh MpaBuia 0€30MacHOro TpyAa NpU MPOBEIEHHHM HCCIEAOBAaHUI B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM UM  TMPOEKTHOW MAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOpHOro 000pyI0BAHHUS;

pemaTb pacu€THbIC 3aJaud C SBHO 3aJaHHOM (U3UYECKOM MOJENbl0, HCHOIb3Ys
¢u3nUeckre 3aKOHbI M MPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33a[a4d BHIOMpATh (U3NUYECKYIO
MOJIeNIb, BBIACHATh (PU3NYECKUE BEIMYMHBI M (QOPMYINbI, HEOOXOAMMBbIE Ui €€ pelIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH IOJIyY€HHOIO 3HAU€HUs (PU3MUECKON BETUUUHBI;

pelarh KadyeCTBEHHBIC 3aJa4M: BBICTPAWBATH JIOTMYECKH HENMPOTHBOPEUUBYIO ILIETIOUYKY
paccyXJIeHHIi ¢ ONTOpON Ha W3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHUS;

UCTOJNB30BaTh MPH PEUICHUH Y4YeOHBIX 3aJad COBpPEMEHHbIE HMH(OPMAIMOHHBIE
TEXHOJIOTUU [yl TIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETALUU U MPEACTaBIECHUS Y4eOHOU U
HAY4YHO-NIOMYJISIPHOW HMH(OpPMAaLUU, MOJYyYEHHOH W3 pPA3JIMYHBIX HMCTOYHUKOB, KPUTUYECKH

aHAJTM3UPOBAThH MOJIy4aeMyl0 HHPOPMALIHUIO;
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MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSACHEHHE MTPOIIECCOB OKPYKAIOIIEr0 MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCTOJIb30BaTh TEOPETHUECKUE 3HAaHMUA TO (U3MKE B TOBCEIAHEBHOW IKM3HM IS
obecrieueHust 0€30MaCHOCTH MTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIst
COXpaHEHHUs 310POBbs U COOIIOACHUS] HOPM SKOJIOTMYECKOTO MOBECHUS B OKPYKaIoIel cpene;

paboTatk B IpyIIe ¢ BHITOJHEHUEM PA3IMYHbIX COLUANBHBIX POJICH, INIAHUPOBATH PabOTy
TPYMNIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM M IJIAHUPOBATh JCATEIbHOCTh B
HECTaH/ApPTHBIX CUTYyalMsIX, aJ€KBATHO OIICHHBATh BKJIaJ KaXXIOIO M3 YYaCTHHUKOB IPYMIbI B
pelIeHrne paccMaTpUBaeMO MPOOIEMBI.

K xonmy obydenus B 11 kjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

JNEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (GU3MKu B (POPMHPOBAHUHM COBPEMEHHOI
HAay4yHOW KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
NeSITeIbHOCTH JII0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHHBI MUPA;

YYUTHIBATh TPAHHULBl TPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJIENCH: TOYCUHBIN
JNEKTPUYECKUN 3apsi, Jyd CBETa, TOYEYHBIM MCTOYHHUK CBETa, SJIEpHAas MOJENb aToMma,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO sIpa MPH pelieHny GU3NUECKUX 3a1au;

pacnio3HaBaTh (hpu3MyecKue SBICHUS (TPOLECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEeHCTBUS TOKa, B3aUMOJICHCTBHUE MAarHUTOB, 3JEKTPOMAarHUTHAS
WHAYKLIMS, JACWCTBHME MAarHUTHOTO IIOJIsI HAa TPOBOJHUK C TOKOM U JBIKYIIMHCS 3apsij,
AJIEKTPOMAarHUTHBIE KOJICOAHUS M BOJHBI, IPSAMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npejgomiieHue, uHTepdepeHuus, audpakuus W TONSpU3aLUs CBeTa, MIHUCIEPCUs CBeTa,
dotoanexkrpuuecknii 3pdext (Ppororddexr), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UCKYCCTBEHHAs PaJIMOAKTHBHOCTD;

OIKCBHIBATh M3YYECHHBIE CBOMCTBA BeIIECTBa (dJMEKTPUYECKHE, MAarHUTHBIC, ONTUYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTb PA3UYHBIX CPel) M AJIEKTPOMArHUTHBIC SBJICHUS (IIPOLIECCHI),
UCIIONB3YS (U3MYECKHWE BEIMYMHBI: SJICKTPUUECKUN 3apsl, cuja TOKa, OJIIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTHUBRIEHUE, PA3HOCTh OTEHIIHANIOB, 3JIEKTPOJIBUKYIIAS CHIIA,
paboTa TOKa, MHIYKIHMS MarHUTHOTO TOJs, cuia Ammepa, cuia JlopeHua, MWHAYKTHBHOCTD
KaTYyIIKH, SHEPTHs JIEKTPHUUYECKOT0 M MAarHUTHOTO MOJEH, MEepHoJ M 4YacToTa KojeOaHWH B
KoJ1ie0aTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOLIECCEe TAPMOHUYECKHUX 3JIEKTPOMArHUTHBIX

KoneOaHui, (OKyCHOE pacCTOSHHE M ONTHYeCKas CHJia JIMH3bI, MpPHU OMHCAHWU TMPABUIHHO
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TPaKTOBaTh (PU3WYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYEHHs] M €IWHHULIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BEIMUMHAMUY;

ONKCBHIBATh M3YYECHHBIE KBAHTOBBIC SIBJICHUS W TPOLIECCHI, HCHONB3YysA (PHU3UUECKUE
BEJIMUMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPrus M
uMIyasCc (GOTOHA, MEPUOJ ToJypacmana, SHEpPrHs CBsI3W ATOMHBIX SAep, MpU OMHCAHUU
NPaBUWIBHO TPAKTOBaTh (PUIMUYECKUN CMBICT HCIONb3YEMBIX BEJIWYMH, UX OOO3HAYCHHS H
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIME MAHHYIO (DPU3MUECKYIO BEIMYHHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKON BETUUHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SIBICHUS, UCHONB3YS (U3MYECKHE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO U  IMAPAIEIBHOIO COEIMHEHUS
IIPOBOJHUKOB, 3akOH JIxoyms—JIeHna, 3akOH 3JIGKTPOMAarHUTHOM HMHIYKLHH, 3aKOH
IPSIMOJIMHEHHOTO pacHpOCTpaHEHHUsl CBETa, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHEeHHME OWHITEHHa s Qorodddexra, 3aKOH COXpAHEHHS DHEPTUH, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXpPAHEHMs DSJIEKTPUYECKOro 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMCJIa, MOCTyJaaTsl bopa, 3aKOH pajMOaKTUBHOIO pacnaja, MpU 3TOM pa3iaudarhb
CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE U YCJOBHsS (IpaHULIBL,
00J1aCTH) TPUMEHUMOCTH;

ONpEAEIATh HAIllpaBICHWE BEKTOpa MHAYKLUU MarHUTHOIO IOJII NPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuiel Jlopenna;

CTPOUTH U OIUCHIBATH N300pakeHHe, CO3AaBaeMOe INIOCKUM 3epKajioM, TOHKOU JIMH301;

BBIMOJHATh 3KCIEPUMEHTHl IO HCCIEIOBAHUIO (U3NYECKUX SBIEHUH M IPOLIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH: 1pH 3TOM  (OpPMYIHPOBATH
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIepUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBOIBI,

OCYIIECTBIISITh MpSAMbIE U KOCBEHHBIE H3MEpeHHs] (DU3MUECKHX BEJIUYMH, MPH STOM
BBIOMpPATh ONTHUMAJBHBIA CIIOCOO WM3MEPEHHsT M MCIOJIb30BaTh H3BECTHBIE METOJIBI OIICHKH
MOTPELIHOCTEW U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYUH C UCIOJb30BAHUEM MPSIMBIX U3MEPEHUIA:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCUPOBATHh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTHU
¢u3nueckux BEIMYMH B BHUAEC TaOMUIl W TpaduKoOB, JAenaTb BBIBOABI [0 pe3yiabTaTaM
UCCIIEJOBAHMSI,

coOnrofarh mpaBuia O€30MacHOro TpyAda MPU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 JKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATENILCKOM M TMPOEKTHOW JEATENIbHOCTH C

UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0paTopHOro 000pyI0BAHHUS;
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pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHON (U3UYECKOW MOJENBI0, HUCIOIb3Ys
q)HSH‘-IeCKI/Ie 3aKOHBI U IPUHIUIIBI, HA OCHOBC aHaJIn3a yCJIOBHA 3a1a49U BI:I6I/IpaTI: q)HBI/IquKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMbIE Ui €€ pelIeHHUS,
TIPOBOJIUTH PACUYETHI U OIICHUBATh PEATLHOCTH IMOyYEHHOTO 3HAYCHUS (PH3UUECKON BETHUNHBI;

pelaTh KauyeCTBEHHBIC 3aJ[aud: BBICTPAUBATh JIOTHUECKH HEMPOTHBOPEUMBYIO IETOYKY
pacCyXICHHI ¢ OTIOPON Ha M3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU ¥ (PH3UUECKHE SIBICHUS;

UCMOJb30BaTh MPH PEUICHMH Y4YeOHBIX 3aJad COBpPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTUH JUIS TIOUCKA, CTPYKTYPHPOBAHWS, MHTEPIPETAUU W TIPEACTABICHUS YYCOHOU H
HAYYHO-TIOMYJISIPHOW MH(OPMAIIUU, MOTYYCHHON W3 Pa3JIMYHBIX HCTOYHHKOB, KPHUTUYCCKH
aHAJTM3UPOBAThH MOJIy4aeMyl0 HHPOPMALIHUIO;

OOBSICHATH MIPUHIUIIBI ICHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iuiaTh
YCIIOBHS UX 0€30MMacHOTO MCIIOJIb30BaHUS B IOBCETHEBHON KU3HU;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUHCKUX M 3apYOCIKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIB30BATh TCOPCTUYCCKUC 3HAHUA I10 (bmm(e B HOBCGHHGBHOﬁ KU3HU OJIA
obecrieueHnst 0€30MaCHOCTH TTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOWCTBAMH, JIJIsI
COXpaHEHHSI 3I0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTUIECKOTO ITOBEICHUS B OKPYXKAOIIEH cpere;

paboTarh B IpyIe ¢ BHITOJHEHUEM PA3IMYHbIX COLUANBHBIX POJIEH, INIAHUPOBATH PabOTy
TPYMNIIbl, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM W  IJIAHUPOBATh JCATEIbHOCTh B
HECTaHJAPTHBIX CUTYAIHsIX, aJleKBATHO OIECHHBATH BKJAJ Ka)JOTO W3 YYACTHHKOB TPYIIIHI B

pelIeHne paccMaTpuBaeMOi TPOOIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne i/ P Konrtpoabsnbie IIpakTnueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. DUZUKA U METOAbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
’ A v https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemarka > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Hunamika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Uroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOpHUU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 O 10 1
CHOBBI TEPMOMHHAMIIH https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK

®a3oBble IEPEXOIbI

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

33



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
bubmunoreka LIOK

41 JIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 bubmunoreka LIOK

’ pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe noje. IeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41¢c97¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue U AIEeKTPOMarHuTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckHe U 3J€KTPOMarHUTHbBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢c
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAILHOU TEOPUH 4 1 bubmmoreka [JOK
OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAaHTOBOU OMTUKHU 6 bubmorexa OK

https://m.edsoo.ru/7f41¢c97¢
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bubmunoreka LIOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.3 ATOMHOE S71pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUH U aCTPOPU3UKH 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

Uroro no pazgeny 7

Paznea 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 Ob6o06maro1iee MOBTOPEHUE 4 ngﬂ;;fg;groui 41c97c
Uroro no pazgeny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
No 11/ Tema ypoka KouaunvecTBo DJIeKTPOHHBbIE U(PPOBHIE
4acos o0pa3oBaTe/IbHBIC peCypChl

1 ®dusuka — Hayka o npupoje. Hayunbie METOAbI MO3HAHKS OKPYKAIOIIEr0 MUpa 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c32e2

) Posb 1 MecTo (u3nKu B GOPMHPOBAHUN COBPEMEHHON HAYYHOM KapTHHBI MUDA, 1 Bu6muotexa [JOK
B MPAKTUYECKOMN AEATEIBHOCTH JIIOAEH https://m.edsoo.ru/ff0c33e6

3 Mexanudeckoe nBrxeHre. OTHOCUTEILHOCTh MEXaHUYECKOTO JIBHIKCHHUSI. 1 bubmuotexa [JOK
[Iepemenienue, CKOPOCTh, YCKOPEHHUE https://m.edsoo.ru/ff0c3508

4 PaBHOMEpPHOE TPAMOIIMHEHOE IBUKEHUE 1 bubnmorexa LOK
https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NIPSIMOJIMHEWHOE JBUKEHUE 1 bubnmorexa LOK
https://m.edsoo.ru/ff0c372¢

bu6nuoreka [IOK
6 CBoOonHOe majieHne. Y CKOpeHne CBOOOHOTO MaJCHUS 1 hitps://m.c dsocE.Iru 0c39c

7 KpuBonuneiinoe npuxkenue. [[BuxeHre MaTepuaabHON TOUKH 110 OKPYKHOCTH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c3ada

2 [Ipunuun otHocuTenbHOCTH ["anunes. uepimanbHble CUCTEMBI OTCUETA. 1 bubmmoreka [JOK
[Iepsriit 3ak0H HproToHA https://m.edsoo.ru/ff0c3be8

9 Macca tena. Cuina. [Ipunnun cynepno3unuu cuii. Bropoii 3akon HetoToHa miis 1 bu6nuoreka [IOK
MaTepUaJIbHOU TOYKU https://m.edsoo.ru/ff0c3be8

10 Tpetuii 3akoH HploTOHA 1J11 MaTepUaIbHBIX TOUEK 1 bubmorexa OK
https://m.edsoo.ru/ff0c3be8

11 3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTh 1 bubmmorexa LOK

https://m.edsoo.ru/ff0c3d00
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bubmunoreka LIOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena hitps://m.cdsoo.ru/fl0c3el 8
13 Cuia tpenust. KoaddumuenT tpenns. Cuta CONpOTUBIICHHS MPU JBHKEHUU Teja bubmmoreka [JOK
B JKUJIKOCTH WJIU Ta3e https://m.edsoo.ru/ff0c3f76
14 [ToctynarenbHoe U BpaliaTelbHOE IBHKEHUE a0COTIOTHO TBEPAOTO TEa. bu6nuorexa [IOK
MowmeHT cuisl. I1nedo cumel. Y enoBus paBHOBECUs TBEPAOTO TEJIA https://m.edsoo.ru/ff0c41a6
15 Nmnynbc MaTepuanbHOW TOYKH, CUCTEMBl MAaTEPUATIBHBIX TOUYEK. IMITYJIbC CHUIIBI. bubnuoteka [JOK
3aKOH COXpaHEHHS UMITyJibca. PeakTMBHOE IBUKEHUE https://m.edsoo.ru/ff0c43d6
16 Pabota 1 momHOCTh cuibl. KuHeTHueckas sHeprus MaTepruaibHON TOUKH. bubmmoreka [JOK
Teopema 00 M3MEHEHNH KHHETUYECKON IHEPTUN https://m.edsoo.ru/ff0c4502
17 [MotenumansHas 3ueprus. [loTeHnMansHas 3HeprUs ynpyro aehopMupoBaHHOM bubmuoteka [JOK
npyxuHsl. [loTeHIManbpHas SHeprus Teaa BOIM3H MOBEPXHOCTH 3eMITH https://m.edsoo.ru/ff0c461a
[ToreHunanbHbIE U HETIOTEHIMAIbHBIE CUJIbl. CBSI3b Pa0OTHI HEMOTEHIMATIBHBIX
18 CHUJI C UBMEHEHUEM MEXAHUYECKOU SHEPTUU CUCTEMBI TEJI. 3aKOH COXPAHEHUS bubmorexa OK
. https://m.edsoo.ru/ff0c478¢c
MEXAHUYECKOM dHEPIrun
19 JlaGoparopHas padora «McciaenoBanue cBsA3M padoThl CHJIbI C K3MEHEHUEM
MeXaHU4YeCKOIl JHePruM TeJia Ha MPpUMepe PacTsKeHUs] Pe3NHOBOI0 KIyTa
20 KonTpoubnasi paGora no teme «Knnemaruka. Jlnnamnka. 3aKoHbI Bu6muotexa [JOK
COXpaHEeHHMs B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
)1 OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON Teopru. bpoyHOBCKOE bu6nuoreka [IOK
nswkenue. Auddysus https://m.edsoo.ru/ff0c4dc2
” XapakTep ABUKEHUS U B3aMMOJICHCTBHS YacTHI BelecTBa. Mojenu CTpoeHus
ra3oB, JKUJKOCTEH U TBEPIBIX TeI
23 Macca monexyin. KonnuectBo BemiectBa. [locrosiHHas ABoragpo
24 TemnnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp
Lenbcus
25 Wneanbusiii raz B MKT. OcnoBHoe ypaBHenne MKT bubmmoreka [JOK
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https://m.edsoo.ru/ff0c4fde

AbGcoumoTHas TeMIiepaTypa Kak Mepa cpeIHe KHHETHUECKOM SHEPTUU ABUKCHHS

Bbubmunoreka LIOK

26 MoJIeKyJ. YpaBHeHue MenaeneeBa-Kianeiipona https://m.edsoo.ru/ff0c511e
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
)3 JlaboparopHas pabota «lccrnenoBanue 3aBUCIMOCTH MEXKTy ITapaMeTpaMu
COCTOSTHUS Pa3pexKEHHOIO ra3a
29 W3omporieccrl B HIeaabHOM Ta3e U UX rpaduyecKoe IpeICTaBICHUE bubmorexa [IOK
https://m.edsoo.ru/ff0c570e
BHyTpeHHsIsI SHeprus TEpMOIMHAMHYECKON CHCTEMBI U CIIOCOOBI €€ N3MEHEHMU.
30 KonuyecTBo TemioTs! u pabota. BHyTpeHHSs SHEPTHs OJHOATOMHOTO bubmorexa [IOK
https://m.edsoo.ru/ff0c5952
U7eabHOTO raza
31 Bunae! renonepenaun bubnnorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
1 VnenpHas TEMI0EMKOCTh BeniecTBa. KonnmuecTBo TEIIOTHI P TeIUIONEepeaaye. bubmmoreka [JOK
AnmabatHbIii poriecc https://m.edsoo.ru/ff0c5¢36
33 [IepBblil 3aKOH TEPMOAMHAMUKY U €T0 IPUMEHEHHE K U30IIpOoLIeccam bubmmorexa LIOK
https://m.edsoo.ru/ff0c5efc
34 HeobpaTtumocTs miporieccoB B pupoae. Bropoit 3akoH TepMoIUHAMUKH bubmorexa [IOK
https://m.edsoo.ru/ff0c6230
. . bubmmoreka [JOK
35 [Tpunmun gevicteust u KII{ TenmoBoi MamvHbI hitps:/m.c dsofru IE0e600a
36 Hukn Kapno u ero KI1J{
37 DKOJIOTHYECKUE TTPOOIIEMBI TEIIJIOIHEPTETUKH
. bu6nuoreka [IOK
38 O6o6matromuii ypok «MonexynspHas puznka. OCHOBBI TEPMOJIUHAMHUKH hitps://m.c dsocE.Iru 066938
19 KontpoabHnas padora no teme «MoJsiexyasipuasi pusuka. OCHOBBI bubmmoreka [JOK
TePMOTUHAMHUKID) https://m.edsoo.ru/ff0c6a50
40 [TapoobpazoBanue u KoHaeHCanws. VcrapeHue u KumeHue bubmmoreka [JOK
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41 AOcCoIOTHAs 1 OTHOCUTEIIbHAS BIAXKHOCTH BO3yXxa. HacklmeHHbIi map buGnnorexa LIOK
https://m.edsoo.ru/ff0c64d8
4 Tépnoe Teno. Kpucramnmyeckue nu amopdHbie Tema. AHU30TPOIHS CBOMCTB bubmmoreka [JOK
kpucTtauioB. Kuakue kpuctaiiibl. COBpEMEHHBIE MaTEpUaIIbI https://m.edsoo.ru/ff0c6510
43 [TnaBneHue u KpucTaum3anus. Y aenbpHas TerioTa miasineHus. CyomuManus bubnnorexa LIOK
https://m.edsoo.ru/ff0c6708
bubmmoreka [JOK
44 VYpaBHeHHe TermIoBoro d6agaHca hitps-//m.c dsoclfru 06820
45 DJeKTpu3anus Tell. DIEKTPUUECKUH 3apsij. [Ba BUla 3JEKTPUYECKUX 3apsia0B bubmorexa [OK
https://m.edsoo.ru/ff0c6bec
46 [TpoBOTHUKY, TUAIEKTPUKH U TTOJTYIIPOBOJIHUKU. 3aKOH COXPaHEHUS bubmmoreka [JOK
3IIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 BzaumopeiictBue 3apsnoB. 3akoH Kynona. TodyeuHblil 35IeKTpUYECKUI 3apsi bubmorexa [JOK
https://m.edsoo.ru/ff0c6ced
43 Hanpsx€naocTs anexTpudeckoro nofist. [IpuHun cyneprno3unun bubmmoreka [JOK
3NIEKTPUYECKUX MoJel. JInHuM HanpsSAKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabora cun sanexTpocrarrueckoro nois. [loreniman. Pa3HOCTh MOTEHITNATOB bubmorexa [IOK
https://m.edsoo.ru/ff0c6f00
50 [IpoBOAHMKY U AUBIIEKTPUKHU B AIEKTPOCTATUUECKOM Toie. [JusnexTpuieckas bubmmoreka [JOK
NPOHULIAEMOCTD https://m.edsoo.ru/ff0c7018
N bu6nuoreka [IOK
51 OnektpoéMmkocTb. Konnencarop hitps://m.c dsocE.Iru H0CT126
52 DNEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. DHEPTHsl 3apsKEHHOr0 KOHJIEHCAaTopa bubmorexa [IOK
https://m.edsoo.ru/ff0c72c0
53 JlabopaTopnasi paGora ""U3mepeHune 31eKTPOEMKOCTH KOHIeHcaTopa"
54 [TpunHuMn neicTBYUS U IPUMEHEHNE KOHIEHCAaTOPOB, KOMMMPOBAIBHOIO anrapara,

CTPYMHOTO MPUHTEPA. DIEKTPOCTATHUECKAS 3alUTA. 3a3EMJICHUE
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

AIIEKTPONPUOOPOB

DIIEKTPUUYECKUH TOK, YCI0BUA €ro cymiectBoBaHud. [loctosHublil Tok. Cuna

55
toka. Hanpsoxenue. Conporusienue. 3akoH OMa AJ1s ydyacTKa e
56 [TocnenoBarensHOE, MapauIeIbHOE, CMEIIAHHOE COSUHEHNE ITPOBOTHUKOB. bubmunoreka LIOK
JlabGoparopHas padora «M3yuyeHne cCMEIAaHHOTO COeIMHEHMSI Pe3HCTOPOB» https://m.edsoo.ru/ff0c74f0
bubmunoreka LIOK
57 PaboTa 1 MOIIHOCTH ANMEKTPUIECKOTO ToKa. 3akoH [[xoymnsa-JIenia hitps://m.cdsoo.ru/fR0CT838
3akoH OMa 17151 TOJTHOM (3aMKHYTOM) anekTpudeckoit renu. Koporkoe
58 3ambikanue. Jlaboparopuasi padora «U3mepenue I/C ncrouHuka ToKa u ero bubmorexa [IOK
https://m.edsoo.ru/ff0c7ae0
BHYTPEHHEro CONpOTHUBJICHU»
DJNEeKTpOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCHUMOCTh COIIPOTUBIICHUS
59 METAJIJIOB OT TeMIiepaTypsl. CBEpXIpOBOINMOCTb
60 DJIEKTPUUYECKUI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX IMYyYKOB
61 [MonynpoBoHUKY, UX COOCTBEHHAS U IPUMECHAs TPOBOAMMOCTh. CBOMCTBA p— bubmmoreka [JOK
n-niepexona. [TonynpoBoaHUKOBEIE TPUOOPHI https://m.edsoo.ru/ff0c84ae
62 DIIEKTPUUYECKHUI TOK B paCTBOpaX M paciijiaBax 3JIEKTPOIUTOB. bu6nuoreka [IOK
DNEKTPOIUTHUECKAs UCCOLUALUS. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 DIIeKTpUUYECKHI TOK B Ta3zax. CaMOCTOATEIbHBIN 1 HECAMOCTOSATEIBHBIN pa3psi. bubmmoreka [JOK
Momnnus. [Inazma https://m.edsoo.ru/ff0c84ae
64 DNeKTpUYecKHue MPUOOPHI M YCTPOICTBA U UX MPAKTUYECKOE IPUMEHEHHE. bubmmoreka [JOK
[TpaBuia TexHUKU O6€30MaCHOCTH https://m.edsoo.ru/ff0c86fc
. bubmuoreka [{OK
65 O06o6marmul ypok «IeKTPOTUHAMUKAY hitps://m.cdsoo.r/f0c88he
66 KonTpoubHnasi padora no teme «iiekrpocraruka. IlocTosHHbIH bu6nuorexa [IOK
3JIEKTpUYecKHil TOK. TokH B pa3jIMYHbIX cpeaax» https://m.edsoo.ru/ff0c8a8a
67 KonTpoJubHnasi paGora mo teme ""JiieKTpoauHaMuKa' bubnmoreka LIOK

https://m.edsoo.ru/ff0c8c56
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

68

O6o06matromuii ypok mo teMam 10 kimacca

bubmunoreka LIOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KIIACC

DJIeKTPOHHbIE
KosmuectBo
Ne ni/m Tema ypoxka 4acoB wpposLIe
oOpa3oBaTe/ibHbIE
pecypcsbl
| [TocTosiHHBIE MArHUTHI M UX B3auMoJeHcTBUE. MaruutHoe noje. Bekrop 1 bu6mmoreka [IOK
MarHUTHOW MHAYKUIHUH. JINHUYM MarHUTHOW MHAYKIIUHA https://m.edsoo.ru/ff0c9778
) MarunuTtHOe nojie IpoBoJHUKA ¢ TOKOM. OnbIT Opcrena. Bzaumopeiicteue 1 bubmmoreka [JOK
MPOBOJTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGoparopHas pabota «/3yueHre MarHuTHOTO TMOJIS KaTyIIKU C TOKOM» 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0c98fe
JelicTBEe MarHUTHOTO MOJISI HA MPOBOAHMK ¢ TokoM. Cuna Ammepa.
4 JlabopaTopnasi pabora «MccaenoBanue 1eiicTBHS NOCTOSIHHOTO0 MAarHUTA 1 bubmorexa [JOK
https://m.edsoo.ru/ff0c9acO
Ha PaMKY ¢ TOKOM»
5 JeficTBEe MarHUTHOTO TOJISI HA IBIKYIIYIOCS 3apsKEeHHYI0 yacTuiy. Cuna 1 bubnnorexa [HOK
Jlopenua. Pabora cuisl Jlopenma https://m.edsoo.ru/ff0c9df4
6 DnekTpoMarHuTHas UHAyKUus. [ToTok BekTopa MarHuTHOM MHAYKIHH. D/C 1
MHIYKIUU. 3aKOH 3JIEKTPOMArHUTHON MHAYKIMK Dapajnes
7 JlabopaTopnasi padora «MccaenoBanue siBJeHUS 3J1eKTPOMATHUTHOM 1 bubmmoreka [IOK
HHAYKIHID) https://m.edsoo.ru/ff0cal 50
2 NunyktuBHOCTH. SIBNeHue caMonHaykiuu. DJ1C caMOMHAYKIUK. DHEPrus 1 bubanorexka [HOK
MarHUTHOT'O TOJIS KaTYIIKU C TOKOM. DJIEKTPOMAarHuTHOE I10J1e https://m.edsoo.ru/ff0ca600
TexHuuyeckue ycTpoicTBa U UX IPUMEHEHHUE: TIOCTOSIHHBIE MarHUTHI,
9 AIEKTPOMArHUTBI, FIEKTPOABUTATENb, YCKOPUTEIN AIE€MEHTAPHBIX YaCTHII, 1
UHAYKIIMOHHAS TeYb
10 O6o06maromuii ypok «MarauTHoe nojie. DJIeKTPOMarHuTHAs UHIYKITHS 1 buGnnorexa LIOK

https://m.edsoo.ru/ff0cab82
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1 KonTpouabHasi paGora no teme «MarHuTHoe noje. JJeKTPOMATHUTHAsI bubmmoreka [IOK
HHIYKIM D) https://m.edsoo.ru/ff0cad58
12 CBobosHbIe MexaHnveckue Konedbanus. ['apmonndeckue Konedanusl. bubnumoreka [IOK
YpaBHeHue rapmoHndeckux kKonedanuii. [IpeBpamenue sHeprun https://m.edsoo.ru/ff0caf06
13 JlaGoparopHas padora «MccienoBanne 3aBUCUMOCTH MEPUOAA MAJIBIX
KO0JIeOaHMIi I'PY32 HA HUTH OT JJIMHBI HUTH M MACChI IPy3a»
Kone6arenbublit KoHTYp. CBOOOIHBIE 3JI€KTPOMAarHUTHBIE KOJIEOaHus B
14 UJeaTHbHOM KO0JIE0ATETLHOM KOHTYpE. AHAIOTHS MEXIY MEXaHUYECKUMH 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0cb820
3JIEKTPOMArHUTHBIMU KOJIeOaHUsIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHU B HICAILHOM KOJIe0aTeIbHOM bubanorexa [HOK
KOHTYpe https://m.edsoo.ru/ff0cb9c4
16 [IpencraBnenue o 3aTyxaromux Konedanusx. BeiHykIeHHbIE MEXaHUYECKUE bu6mmoreka [IOK
KosneOanus. Pesonanc. BeIHYXIEeHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHMsI https://m.edsoo.ru/ff0cbb86
[lepemennslii TOK. CHHYCOUJAIbHBIN IEPEMEHHBINA TOK. MOIIHOCTh
17 MEPEMEHHOTO TOKa. AMIIUTYAHOE U AEHCTBYIOIIEE 3HAUEHUE CUJTBI TOKA U buGnnorexa LIOK
https://m.edsoo.ru/ff0cbd34
HaIpsKEHUs
18 Tpancdopmarop. [IponusBoacTso, nepenaya u moTpedICHNE IEKTPUIECKON
SHEPrUu
19 YCTpolcTBO ¥ MPAaKTUUECKOE TPUMEHEHUE PJIEKTPUUYECKOTO 3BOHKA, bubanorexa [HOK
reHeparopa NepeMEHHOT0 TOKa, JINHUH AJIEKTponepeaady https://m.edsoo.ru/ff0cc324
20 DKOJIOTMYECKUE PUCKHU ITPU MPOU3BOJICTBE dIEKTpo3Heprun. Kynbrypa
WCITOJI30BAHUS 3JIEKTPO3HEPTUU B ITIOBCETHEBHOM KU3HU
21 MexaHunueckue BOJIHBI, YCI0BHs pacnpocTpanenus. [lepuoa. CkopocThb bubanorexka [HOK
pacnpoCTpaHEeHUs U JJIMHA BOJIHBL. [lonepeyHble U Mpog0JIbHBIE BOJIHBI https://m.edsoo.ru/ff0cca54
bu6mmoreka [IOK
22 3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota ToHa. TemOp 3Byka hitps://m.cdsoo.rw/f0ccclc
3 DJNIeKTPOMarHUTHbIE BOJIHBI, UX CBOMCTBA U cKopocTh. [1kana bubanorexa [HOK

SJICKTPOMArHuTHBIX BOJIH

https://m.edsoo.ru/ff0ccfe0
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HpI/IHI_II/IHBI pPaaroCBA3U U TCICBUACHUS. Pa3zButue CpCACTB CBA3H.

24
Pagnonokanus
Bbu6nuoreka [JOK
25 KonrtpoabHnas pabora «KoJsie0aHusi 1 BOJTHBI» hitps://m.cdsoo.ruw/f0cc6Es
2 [IpssMonMHENHOE pacpOCTPaHEHHUE CBETA B OJHOPOAHOM cpene. Toueunsii bubnnorexa [HOK
MCTOYHUK cBeTa. JIyd cBera https://m.edsoo.ru/ff0cd350
7 OTtpakeHue cBeTa. 3aKoHBI OTpakeHus cBeta. [locTpoeHne n300pakeHuii B bubanorexka [HOK
TUIOCKOM 3€pKaje https://m.edsoo.ru/ff0cd4e0
)3 [Ipenomnenue ceera. [lonmHoe BHyTpeHHEe oTpaxkeHue. [IpenensHbIil yroi bubmmoreka [JOK
TOJTHOTO BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlaGopaTopnasi pa6ora «3MepeHue nMoka3aTejs MPeJOMIIEHUS CTEKJIA bubmmorexa LHOK
https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Moctpoenne nzodpaxeHuii B muH3ze. @opmysa TOHKOH JIMH3HL. bubmmoreka [JOK
YBenuueHue JIUH3bI https://m.edsoo.ru/ff0cddle
31 JlabGopaTtopHas pabota «lcciaenoBanue CBOMCTB M300PaKEHHIA B JIMH3aX)
1 Hucnepcus cBera. CroxxHbIN cocTaB Oenoro ceera. L{per. JlabopaTopHas
paborta «HabnroneHne Auctepcuu CBETay
N bubmuorexa [JOK
33 Wntepdepennus cera. Judpakuus ceera. Juppakunonnas pemeérka hitps://m.cdsoo.ru/fl0ced2?
34 [ToniepeunocTh cBeTOBBIX BOJH. [lonsipuzanus ceeta bubmorexa [JOK
https://m.edsoo.ru/ff0cf02e
35 OnTuueckue mpruOOPHI M YCTPOUCTBA U YCIOBUS UX OE30MACHOTO MPUMEHEHUS
36 I'paHu1IBl IPUMEHUMOCTH KJIaCCUYECKOM MexaHuku. [locTynarsl cienuanbHOU bubanorexa [HOK
TEOPUU OTHOCUTEILHOCTH https://m.edsoo.ru/ff0cf862
17 OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMe/ICHIE BPEMEHHU U COKPAIIICHHE Bbu6nuoreka [JOK
JJIAHBI https://m.edsoo.ru/ff0cfa42
38 DHEPrus U UMITYJIbC PEIATUBUCTCKON YacTullbl. CBA3b MACChI C SHEPTUEH U bubmorexa [JOK

https://m.edsoo.ru/ff0cfc68

45



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

UMITYJIbCOM. DHEPIHUs TOKOS

KonTpoabHas padora «Ontuka. OCHOBBI ClIENHATbHON TEOPUU

bu6mmoreka [IOK

39 OTHOCUTEJIHLHOCTH» https://m.edsoo.ru/ff0cf6f0
bubnnorexa [HOK
40 ®otonbl. Dopmyna [Tnanka. DHEprus u UMITYIbC GOTOHA hits:/m.c dsocI)_.Iru 0cfel6
41 OtkperTre u uccnenosanue Gorosdpgexra. Onpitel A. I'. Cronerosa }]?til:g;l;?:;{sigrou/lﬁmc fFed
4 3akonsl pororddexra. YpaBHeHnue DiinmreriHa ;i pororddexra. «KpacHas bubmuorexa [JOK
rpanuna» porosaddexra https://m.edsoo.ru/ff0d015¢
43 Hasnenune cBera. OnbiTe [1. H. JIeObeneBa. Xumudeckoe aelcTBHE CBETa ngg;;fg;gﬁ};m 10426
44 TexHuueckue ycTponcTBa U MPAKTUYECKOE MPUMEHEHHE: (POTODTIEMEHT,
dboToaTYNK, COTHEUHAs OaTapesi, CBETOIHO]T
45 Pemenue 3agay mo reMe «JIEMEHTHI KBAHTOBOW OITHKUW) buGnnorexa LIOK
https://m.edsoo.ru/ff0d0302
46 Mogenb atoma Tomcona. OnbITel Pezepdhopaa mo paccestHuio o-4acTwil. bubmmoreka [JOK
[Inanerapnast Mogenb aToMa https://m.edsoo.ru/ff0d091a
bubmmoreka [JOK
47 Hocrynater bopa https://m.edsof)l.ru/fodOafa
43 Nznydenue u nornomenrue GOTOHOB MPHU MEPEXOJIE aTOMA C OJHOTO YPOBHS bubmmoreka [JOK
SHEpPryU Ha Ipyrou. Buael ciekTpos https://m.edsoo.ru/ff0dOafa
49 BonnoBsie cBoicTBa yactuul. Bosnsl ne bpoiinsa. KopmyckyisipHO-BOJIHOBOM bubanorexka [HOK
nyanu3M. CIIOHTaHHOE U BBIHYKIEHHOE U3ITyUYEHUE https://m.edsoo.ru/ff0d0ca8
50 OTtkpeiTHE pagnoakTuBHOCTH. OnbITH Pesepdopaa mo onpeneneHuio coctaBa bubmmoreka [JOK
PaaMOaKTUBHOTO U3JIYyUYCHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiictBa anb(a-, 6era-, raMmma-u3aydeHus. BiusHue paqnoakTHBHOCTH Ha
YKUBBIC OpPTaHU3MBbI
52 OTkpbITHE TPOTOHA M HEWTpoHA. M30Tombl. Anb(ha-pacnan. DIeKTPOHHBIN U bubmuorexa [JOK
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NO3UTPOHHBIN OeTa-pacnaz. ['amma-u3nyuenue

https://m.edsoo.ru/ff0d1162

DHeprus CBSI3U HYKJIOHOB B slipe. S nepHble peakuuu. SAaepHblil peakTop.

bu6mmoreka [IOK

53 [Ipo6nembl, MepCcreKTUBbI, IKOTOTHUYECKUE aCTIEKTHI SePHON IHEPTETUKU https://m.edsoo.ru/ff0d1356
DneMeHTapHbIe YacTullbl. OTKPBITHE MO3UTPOHA. MeTo1bI HAOIIOACHUS 1 BuGmiorexa LIOK
54 peFI/ICTpaI_EI/II/I 3JIEMEHTAPHBIX YACTHII. Kpuyrnbm cron «DyHIaMeHTaIbHbIE hitps://m.cdsoo.ru/f0d0c38
B3auMoeiicTBus. EqMHCTBO (hr3nueckoil KapTUHBI MUPa»
55 Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, IX BUIUMOE
nBuxeHue. CoHeyHasi cucteMa
56 Connue. Conneunast aktTuBHOCTh. MicTounnk 3Heprun ConHIa U 3BE31]
3BE3/bI, UX OCHOBHBIE XaPAKTEPUCTUKU. 3BE3/IbI IIIaBHOW MMOCIIEIOBATEIIbHOCTH.
57 Buytpennee crpoenue 38€311. COBpeMEHHBIE MPEICTABICHUS O TPOUCXOKICHUU
u »BoJrroriuy ComHIIa U 3BE3]
53 Muneunsiii [1yts — Hama 'anaktuka. Ilonoxenue u neuxenue ComHia B
lNanmaxruke. ['anaktuku. YEpHBIE ABIPBI B AlpaxX rajlakTUK
59 Bcenennas. Pa3beranue ranakruk. Teopus bonbioro B3peiBa. PennkroBoe
u3Jy4yeHue. MertarajakTuka
60 Hepemennsie mpoOeMbl aCTpOHOMUHU
61 KonTtpoabHnas padora «j1eMeHTbI ACTPOHOMHH H ACTPOPUIUKI»
6 O6o0matomuii ypok. Ponb U3k 1 acTpOHOMHUM B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMAIBbHON M 3THYECKON chepax NesITeIbHOCTH YeJI0BEeKa
63 Ob6o6maromuit ypok. Poib u MmecTo pU3MKM U aCTPOHOMHUHU B COBPEMEHHOU
Hay4YHOUN KapTHHE MHUpa
64 Ob6o6maromuit ypok. Posib puznueckoii Teopun B popMUPOBAHUU
npeCcTaBiIeHU 0 (U3NYECKOI KapTHHE MUpa
65 O6o0maromuii ypok. Mecto (puU3n4ecKoil KapTUHBI MUpa B 00IIIEM PAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABICHUN O IPUPOE
66 Pemenue 3agau no teme "MarnutHoe noJie. DNEeKTpOMarHuTHast MHAYKIus"
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67 Pemenue 3agau no reme "Onrtuka. OCHOBBI ClIELHMATIBHONW TEOPUU 1
OTHOCHUTENIBHOCTH"
63 Pemenue 3amau o Teme " KBantoBasi ¢puzuka. DIeMEHTBI aCTPOHOMUHU U 1 bubanorexka [HOK
actpoduzuxu” https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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