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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeaHEro oouiero odpa3zoBaHUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUN K peE3ylbTaTaM OCBOSHHUS OCHOBHOM
obOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke C  ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHLEIIUU MPENOoJaBaHUsl Yy4eOHOTO
npeamera «®uszuka» B oOpa3zoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  denepanum,
pean3yIoNuX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copepxanue mporpaMMbl Mo (hU3MKE HaMpaBlIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHpa oOydaromuxcs 10—11 kmaccoB npu o0ydenun ux (usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO Kk TUTaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIllpeaMETHBIM
pe3ynbTrataM OOydYeHHs, a TaKK€ YUUTHIBAET HEOOXOAMMOCTH pPEaTu3allii MEXIPEIMETHBIX
cBs3ell (DM3WMKM C E€CTECTBEHHO-HAYyYHBIMH YyYeOHBIMHU TpeAMeTamMu. B Hel omnpenenstorcs
OCHOBHBIC LIEIM M3y4YeHUs (U3UKU Ha YPOBHE CpeaHEero oOIiero oOpa3oBaHMs, IUIAHUPYEMbIe
pe3yabTaThl OCBOCHMS Kypca (U3WKU: JUYHOCTHBIC, METalpeIMEeTHbIe, NpeAMEeTHbIe (Ha
06a30BOM ypOBHE).

[Iporpamma o ¢u3HKe BKIFOYACT:

e IUIAHUPYEMBIC PE3yJIbTaThl OCBOCHUS Kypca (pU3UKK Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IpeMETHBIC PE3YJIbTAThI M0 TO1aM 00YUYCHHUS;

e cozepxaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

®du3nka Kak Hayka 0 HauboJiee OOIMX 3aKOHAX MPHUPOJIBI, BRICTYIAs B KAYECTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHHUN 00 OKpPYKAIOIIEM MHDE.
HIkonbHBIA Kypc (QHU3MKH — CHCTEMOOOPA3YIOUIMH Ui €CTECTBEHHO-HAy4YHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUHN, N3y4aeMBbIX
XUMUeH, Ouonoruel, pusnueckoil reorpadueit m acrpoHommueit. Mcmonp3oBaHue M aKTHBHOE
npUMeHeHHe (U3MYECKUX 3HAHUM ONpeAessieT XapakTep M pPa3BUTHE PAa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe DHEpPreTHKH, TPAaHCIOPTa, OCBOEGHUS KOCMOCA, TIIOJIyYEHHsS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBaMU U Jpyrux. M3yuenue Gu3nKu BHOCUT OCHOBHOI BKJIaJ B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00yJaronuxcs, B opMUpPOBAHNE YMEHUN
MPUMEHSTh HAYYHBI METO/I TO3HAHUS TIPU BHITIOJTHECHUH UMY Y4EOHBIX UCCIICIOBAHUM.

B ocHOBY kypca ¢u3uku A ypOBHS CpeIHET0 o0IIero o0pa3oBaHUs MOJIOKEH Ps UICH,

KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIHUIIBI €0 TOCTPOCHUS.



Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX pa3fesioB (DU3MKH, BKIIOUYACT KaK BOMPOCH KIACCHYECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBHM € HEl MaTepuan Kypca pU3uKu 00beTUHEH BOKPYT
buznueckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHE TIPEACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIICCTBE U TOJIE.

Hoes eymanumapusayuu. EE peanuzaiysi IpeAnosiaraeT UCIOIb30BaHUE TYMAHUTAPHOTO
noTeHuuanta (U3NIecKoil HayKu, OCMBICIICHHE CBSA3H Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U SKOJIOTHYECKUMHU ITPOoOJieMaMHu.

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

Hoesn »sxonocusayuu peannsyercs IOCPEACTBOM BBEICHHS SJIEMEHTOB COJEpKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHUEM
TEXHHUKHU ¥ TEXHOJIOTUH, a TaK)Ke 00CYKICHH MPoOIeM pariOHATFHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)xHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpeIHEro oodmero oOpa3oBaHHS
ABJISIIOTCS  pu3udeckue Teopuu ((hOpMHPOBAHHME MPEACTABICHUN O CTPYKTYpPE IOCTPOCHHUS
dusznyeckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJIE, TPaHUIAX MPUMEHUMOCTH TEOPHUH, AJsi OMHCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CucreMHO-IeTEIbHOCTHBIN MOJAX0 B Kypce (QU3MKH peau3yeTcs MpekIe BCero 3a CUéT
OpTaHM3aIHN AKCIEPUMEHTATHHON NEATENBHOCTH oOyuaronuxcs. s 6a3oBoro ypoBHS Kypca
(GUBUKH — 3TO HCIIOJIB30BAHUE CHCTEMBI ()POHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (u3nke OOBETWHEHBI B OOMIMN CIHCOK
YYCHHUYECKUX TMPAKTHYECKUX padoT. BrijeneHne B yka3aHHOM IepedyHe J1abOpaTOpPHBIX padoT,
MPOBOAMMBIX I KOHTPOJS M OLEHKH, OCYIIECTBISIETCS YYaCTHHUKAMHU 0O0pa3oBaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIaHMPOBAaHMS U OCHaleHUs kKabuHera (usuku. Ilpu s3Tom
oOecrieunBaeTcs OBJaJeHHE OOYUYAIOUUMUCS YMEHHSIMH MPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCJIEIOBAHMS 3aBUCHUMOCTEH (PU3MYECKHX BEIWYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

Bonpiioe BHUMaHUE yIenseTcs PElIeHU0 pacuETHRIX W KaueCTBEHHBIX 3amad. [Ipu sTom
JUTSL pacYETHBIX 3a]1a4 IPUOPUTETOM SIBIISIOTCA 33/a4U C SIBHO 3aJJaHHON (PU3NYECKO MOJIENbIO,
MO3BOJIAIONIME MPUMEHSATh W3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIO pasjelna

Kypca, TaK U UHTETPUPYs 3HAHUS U3 Pa3HBIX pa3fesioB. [l Ka4eCTBEHHBIX 3a1a4 IPUOPUTETOM
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ABIIAIOTCA 3aJlaHusl Ha OOBACHEHHE TMPOTEKaHWs (U3UUYECKUX SBJICHUM M TPOIECCOB B
OKpY’Kalollel J>KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENu Ui CUTYallMd HpPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBun ¢ TpeboBaHusmu DPI'OC COO k MarepuaqIbHO-TEXHHUUYECKOMY
obecrieueHnI0 y4eOHOTo mpolecca 0a30BBI ypoBEHb Kypca (M3UKM HAa YPOBHE CPEIHEro
o0rmiero o0pa3oBaHUs JIOJDKEH U3y4yaThCs B YCJIOBHUAX NMPEAMETHOrO KabuHeTa (PU3MKH WM B
YCIIOBUSAX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOro IuKia. B xabunere
bu3MKA JOHKHO OBITh HeoOXxomaumoe JabopaTopHOE OO0OpyAOBaHHWE ISl  BBIMOJHEHUS
YKa3aHHBIX B MpOrpaMMe Mo (pu3mke y4eHHYECKHX MPAKTHUYECKHX padoT UM AEMOHCTPalMOHHOE
obopyoBaHue.
JleMoHCTpalmoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C HPUHIUIIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00ecrevyrBaeT MOCTaHOBKY MEPEYUCIICHHBIX B MPOTpaMMe IO
¢u3nKe KIIOYEBBIX JEMOHCTpAIUMil Al HUCCIEJOBAaHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMIUPUUYECKUX U (PYHIAMEHTATHHBIX 3aKOHOB, UX TEXHHYECKUX TPUMEHEHUH.
JlaGopaTtopHoe 00OpyAOBaHHE JJSl YYCHHMUYECKHX IMPAKTHUECKUX paboT (GopmupyeTrcs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M 00ecredynBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha IBYX
obOyvaronuxcsi. TeMaThueckre KOMIUIEKTHI JIabOpaTOpHOrOo 00OpYIOBaHUS JOJIKHBI OBITh
MOCTPOCHBI Ha KOMILJICKCHOM HCIOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.
OCHOBHBIMU TIEISIMU W3y4YeHUs (PU3UKH B 00111eM 00pa30BaHUM SBJISIOTCS:
e (QopmupoBaHHE HHTEpeca U CTpPEMJICHUS OOy4yaloUuIMXcs K HaydHOMY H3YYEHHUIO
NPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TMPEICTABICHUI O HAayyHOM MeETOJe TO3HaHUuS U (HOpMHUpPOBAHUE
HCCJIEIOBATEILCKOIO 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 (PU3HUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeNbCTB;

e (opmupoBaHuE NPEACTABICHUNA O poiu (PU3UKHU Ui Pa3BUTUSA IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TUX Lenel oOecreyrBaeTcs pelIeHHeM CIEAYIOUNIMX 3ajad B Ipolecce

n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus:



e TIPHOOPETEHHE CHUCTEMBI 3HAHUK 00 OOmMUX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYIISPHYIO (PU3UKY, HJIEKTPOAMHAMUKY, KBAHTOBYIO
(U3UKY U DIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHHME YMEHHIl MNPUMEHSITh TEOPETUUYECKHE 3HAHUA M1 OODBSICHEHUS
busznyeckux SBICHUH B TpUPOJE U UId TNPUHATHS NPAKTHUECKUX pELICHUl B
MMOBCEAHEBHOM XKU3HU;

e OCBOCHHE CIIOCOOOB pEIICHUs pa3IM4YHBIX 3a7ad C SBHO 3aJaHHOM (u3nyeckon
MOJIebIO, 3aJady, MOJPa3yMEBAIOIIMX CaMOCTOSTENIbHOE CO3JaHue (PU3NYecKon
MO/JIEJIH, aJIeKBaTHOM YCIIOBUSAM 3a]1auH;

e TOHHMMaHHE (PU3MUECKUX OCHOB M NPUHIUIIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELY;

e OBJIQJICHHE METOJAAMH CaMOCTOSITEIILHOTO TUIAHUPOBAaHUS U MPOBENEHUs (PU3NUYECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpOpeTauud  MHPOpMAIUH,  ONpEleICHUS
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YJIbTaTa;

e CO3JaHMUE YCJIOBHUH I Pa3BUTHUS YMEHUN IPOCKTHO-UCCIIEN0BATEILCKOM, TBOPUYECKON
eI TeIbHOCTH.

Mecto yuyeOHOro npeaMera "®@usuka' B yueOHOM IJIaHe

Ha uzy4enue ¢pusuku (0a30BbIi YpOBEHb) HA YPOBHE CpEeIHETO 0011ero 00pa3zoBaHus

orBoauTcs 136 wacoB: B 10 kimacce — 68 yacoB (2 yaca B Hezelnmto), B 11 kimacce — 68 yacoB

(2 gaca B HEEIIO).

[Ipennaraemelii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHICCKUX PaboT

SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JAEJaeT BHIOOp IMPOBEIACHUSA JaOOpaTOPHBIX paboOT H

OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

B3auMocBsI3b ¢ IPOrpaMMoii BOCIIUTAHUS
PaGouas mporpamma 1no MaTeMaTUKe COCTaBJICHA C YYETOM PEKOMEH 1Al MPOTrpaMMbl
Bocriutanus. [IporpamMa BocniuTanus peaiusyeTcs B €AMHCTBE Y4eOHON M BOCTIMTATEIbHON
ACATCIIbHOCTHU O6p&30BaTeHBHOﬁ OopraHu3anuvu 1Mo OCHOBHBIM HAIIpaBJICHUAM BOCIIUTAHHA B
cootBeTcTBUU ¢ DI'OC OO0 1 oTpakaeT TOTOBHOCTh OOYJAIOIINXCSI PYKOBOJICTBOBATHCS
LEHHOCTSAMHU U pUOOpeTaTh MePBOHAYAIBHBIN OIBIT JESTEILHOCTH Ha UX OCHOBE, B TOM YHCIIE B
YaCTHu NaTpUOTHYICCKOI'0 BOCTIMTaHNA, OCHOBAHHOI'O HAa BOCIIMTAHUU JIIO6BI/I K pOAHOMY Kparo,

Ponune, cBoemy Hapoay, yBakeHuUs K JpyT'M Hapojam Poccun; ucTopuieckoe IpoCBELICHHE,



dbopMHpOBaHKHE POCCUIICKOTO HAIIMOHATBLHOTO UCTOPUYECKOTO CO3HAHMSI, POCCHICKOMN

KYJIbTYPHO! UIACHTUYHOCTH.



COJEPXAHUE OBYUYEHUA
10 KJTIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®uszuka — Hayka o mnpupozae. HaydHble MeTOAbI MO3HAHUS OKpyXk)awmiero mupa. Ponib
OKCIIEPUMEHTA U TEOPHH B MIPOLIECCE TTO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporeccoB. Hayunsle runotessl. Pusndeckue
3aKOHBI M TEOpUU. |'paHULIbI MPUMEHUMOCTH (HU3NYECKUX 3aKOHOB. [IpyHIMIT COOTBETCTBUS.
Pons m mecto ¢u3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.
Llemoncmpayuu

AHazorosble ¥ IU(PPOBbIE U3MEPUTENbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBuKeHHE. OTHOCHTEIBHOCTh MEXaHWYeCKOoro aBwxkeHus. Cucrema
otcuéta. Tpaekropus.

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

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

CBoOonHOe majieHne. Y CKOpeHre CBOOOIHOTO TTaACHHUS.

KpuBonuneliHoe nBmxeHue. J[BH>keHHME MATEpUATIbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJAYJII0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHWHAas CKopocTh. l[lepwom u
gacTtoTa oOpamieHus. [[eHTpocTpeMUTEeNnEHOE YCKOPEHHE.

TexHudyeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: CIUJOMETpP, IBUKEHUE
CHapsJIOB, LIETIHBIE U PEMEHHBIE TIepeayu.

Jlemoncmpayuu

MO,Z[G.HB CHUCTEMbI OTC‘-IéTa, HWIUTIOCTpAlUA KUWHCMATUUYCCKUX XAPAKTCPUCTUK JABUKCHUA.

[IpeoOpazoBanue IBUKESHHUN ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEeHHOM MTPOCTPAHCTBE.

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

H3mepenne yckopeHus cBOOOIHOTO MaeHHUS.
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HampaBnenue CKOpOCTH MpU ABUKEHUU IO OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3yueHnue HepaBHOMEPHOTO JABUKEHUS C LENIbIO OMPEIETICHUS MTHOBEHHOM CKOPOCTH.
HccnenoBanue  COOTHOIIEHHMS  MEXAY — OYTSIMH,  NOPONHJAEHHBIMM  TEJIOM  3a
MIOCJIEIOBATEIbHbIE PAaBHBIE IPOMEXKYTKHM BpPEMEHM IMPHU PABHOYCKOPEHHOM [BHKEHHH C
HavyaJbHOU CKOPOCTBIO, PABHOW HYJIIO.
N3yueHne NBUKEHHUs IAPUKA B BI3KOU JKUIKOCTH.
W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa
[IpuHnun otHocurensHocTy ['anmies. [lepssiii 3akoH Hprorona. MHEpruanbHbie CHCTEMBI
OTCYETA.
Macca tema. Cuna. I[lpuHmun cynepno3unuu cuid. Bropoit 3akoH HeroToHa st
MaTepUalibHOM TOUKHU. TpeTuit 3akoH HploTOHA [1711 MaTepUalIbHBIX TOYEK.
3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyrocru. 3akoH I'yka. Bec tena.
Tpenune. Buapl TpeHust (1okosi, cKoibkeHus, kadeHus). Cuia Tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXEHUs U cuia TpeHus nokos. Koagdunment tpenus. Cuia conpoTUBIIEHUS
NP ABUKEHUU TeJla B )KUJKOCTU UM rase.
[MocTynaTenbHOE 1 BpanaTeabHOE JBUKEHIE a0COTIOTHO TBEPAOTO TENA.
MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. Ilnedo cuibl. YcnoBus paBHOBecHs
TBEPJOTO TENA.
TexHudyeckue yCTPONCTBAa W MPAKTUYECKOE MPUMEHEHHUE: TMOIIMIHUKYA, JIBUXKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBrieHue nHEpLMH.
CpaBHeHHE MacC B3aMMOICUCTBYIOIIMNX TEJ.
Bropoii 3akon Herorona.
N3mepenune cu.
CroxeHue cuil.
3aBUCHMOCTh CHIIBI YIIPYTOCTH OT JedopMaIiu.
HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHHUH.
CpaBHEHHE CUII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUS.
VYcnoBus paBHOBecus TBEpAOTo Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
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N3yuenune aBuxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

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

HccenenoBanue ycaoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLIEHHUS.

Tema 3. 3aKoHbl cCOXpanenusn 6 MexanuKe

NMmynbe MatepuaibHON TOUKH (Tela), CHCTeMbl MaTEPUATbHBIX TOYEeK. IMITyIbC CHITBI U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPaHEHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabora crisl. MOIIHOCTE CHJIBL.

Kunetnueckasi 3Hepruss MaTepHalbHOW TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKON
SHEPTUH.

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

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

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuecKkrne yCTpOCTBa M MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KONEP, MPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexo MOTEHITMATBHON SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyenne abCONIOTHO HEYNPYroro ynaapa C MOMOMIBIO JBYX OIMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

UccnenoBanue cBs3M pabOThl CHUIBI C HW3MEHEHHEM MEXaHWYECKOM JHEpruu Tella Ha

IpUMEpE PaCTSHKEHUSI pE3UHOBOTO JKI'yTa.

Pa3znea 3. MoJgiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OcCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUHU U UX OMBITHOE 00OOCHOBAHHUE.
BpoynoBckoe nBmxkenue. Juddys3us. Xapaktep IABUKCHHS W B3aUMOJCUCTBUS YaCTHUIL
BelmecTBa. Mojenu CTpOEHHUs Ta30B, >KHAKOCTEH M TBEPABIX Tel W OOBSICHCHHE CBOMNCTB

BEIIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca um pa3mepbl Mosiekysd. KonudecTBo BeliecTsa.

[TocTostnuas ABoraapo.



TemnnoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpPAaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UealbHOTO Tra3a. AOCONMIOTHas TemIeparypa Kak Mepa CpedHed KHHETHYECKOW SHEprHH
TEIUIOBOrO JBWKEeHHMs dacTul Tra3a. lllkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omponecchl B UACaIbHOM Ta3e C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MpOLECcCOB: U30TepMa,
u30x0pa, n3obapa.

TexHHUuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLIME JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbrTel 10 AU Y3UH KUTKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JIBUKEHHS.

Mogens onbira IITepna.

OnpIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYIIIPHOIO B3aUMOECHCTBUS.

Mopenb, HUTIOCTpUPYIOIIAsk IPUPOLY JABJICHHUS ra3a Ha CTEHKU COCY/a.

OMBITHL, MJUTFOCTPUPYIOIIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U301 POLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Onpenenenne Macchl BO3/yXa B KIIACCHOWM KOMHATe€ HAa OCHOBE HU3MEpeHHil 00BhEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypPhbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoauHamuueckass cucreMa. BHYTpeHHsSS 3HEprus TEPMOAMHAMUYECKOM CHCTEMBI U
croco6bl e€ n3meHenus. KonnyectBo TemnoTel U paboTta. BHyTpeHHss sHEprusi 0AHOATOMHOIO
UJeaNbHOrO0 ra3a. Buasl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JTydCHHE. Y IeIbHas
TEIVIOEMKOCTh BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIIoNepeiade.

[lonarue o6 anmmabatHOM mpouecce. I[lepBblii 3akoH TepMmoauHamuku. IlpumeHenue
NEePBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoOpaTuMOCTh IPOIIecCoB B MPUPO/IE.

Tennoble MamuHbL. [IpuHIMIBL 1eficTBUS TemTOBBIX MaluH. [IpeoOpazoBanus sHEpTUU B
TEIUIOBBIX MamuHax. KoadduimeHnT mone3Horo neicTBus teraoBod mamuHbl. [ukn Kapao u
ero Kod(pPUIMEHT MoJIE3HOTO AEUCTBHUS. DKOJOTUUECKHUE MPOOIEMBI TETIOIHEPTETHKH.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO

CropaHusi, ObITOBOI XOJOJMIEHUK, KOHUIIMOHED.
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Jlemoncmpayuu

W3MmeneHne BHYTpEHHEW SHEPrHM Teia MPH COBEPUICHUHM palbOThI: BBUIET NMPOOKU U3
OYTBUIKH TOJI JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MyTém
TpeHus (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH dHEprun (TeMIiepaTypsl) Tejaa py Terionepeaaye.

OmnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYLIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATEIsl BHYTPEHHET0 CrOPaHUs, pEaKTUBHOTO ABUTaTeIsl.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3Mmepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus ¢ewjecmea. Pazogvie nepexooni

[TapooOpazoBanne u koHjeHcanus. Mcmapenune U kureHue. AOcCOmOTHas U
OTHOCHTEJIbHAs BJIAXKHOCTh BO3Ayxa. HaceleHHslil map. Y ienbHas TemioTa napooOpa3oBaHUsL.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUSI OT JaBJICHUS.

Tsépnoe Teno. Kpucrannmueckue u amop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuanbl. IlnaBieHue m Kpucramimzauus. YaenbHas

TerutoTa tiasieHus. CyonmuMarus.
YpaBHEHHE TEIUIOBOTO OalaHca.
TexHUYECKHUE YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TCUXPOMETP,

KaJIOpUMCTP, TCXHOJIOI'MH MOJIy4CHUA COBPCMCHHBIX MaTcpuraioB, B TOM YHUCJIC

HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu
CBoiicTBa HACHIILIEHHBIX MTAPOB.
Kunenue npu noHU>KEHHOM JaBICHUU.
CriocoObI U3MEpPEHUS BIAKHOCTH.
Hab6nronenne HarpeBaHus U TUTABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTalIOB.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

ONeKTpu3anus Tejl. OJIEKTpUYECKUd 3apsa. JlBa Buaa SIEKTPUYECKUX 3apsIOB.

[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.
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B3aumoneiicteue 3apsigoB. 3akoH Kymona. ToueyHbld  3JIEKTpUYECKUH  3apsl.
Onexkrpuueckoe noise. HanpsokéHHocTh 3nekTpuueckoro noss. [lpuHuun cynepno3uuuun
NIEKTPUYECKUX MOJIeH. JINHUKM HANPssKEHHOCTU MIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatudeckoro mojs. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpOoBOTHUKY M AUDJIEKTPUKH B AJIEKTPOCTATUYECKOM TTouie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkocTb. Konpencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OJHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHu4eckne yCTpoMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOMN, IIEKTPOMETP,
JJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIM
anmnapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

Y CTpolcTBO M IPUHIUIT ICUCTBUS SJIEKTPOMETpA.

B3auMopeiicTBue HaIEKTPU30BAHHBIX TEJL.

DNEKTPUUECKOE TOJIE 3apSKEHHBIX TEll.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTpOCTAaTUUYECKas 3alUTa.

JIMPNEeKTpUKH B 3JEKTPOCTATHYECKOM I10JIE.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAJM  IUIACTHH,
PacCTOSHUSA MEXY HUMH U JUAJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

H3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUUYECKUN TOK. Y CIIOBHS CYLIECTBOBAHMS SJIEKTPUUYECKOr0 TOKa. ICTOYHUKHU TOKA.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 115 yyacTka LENH.

DneKTpuueckoe COIIPOTHBIICHUE. VY nensHoe COINPOTHUBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMENIAHHOE COEUHEHNE ITPOBOIHUKOB.

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

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

DIIEKTpOHHAs IPOBOJUMOCTbD TBEPABIX METAUIOB. 3aBUCHUMOCTh CONIPOTHUBIICHHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DneKTpUYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.
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[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHAas MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoJHHUKOBBIE TPHOOPHI.

ONEKTPUUYECKUII TOK B PAacTBOpax M paciulaBax »3JEKTPOJIMTOB. DJIEKTPOJIUTHYECKAs
JIccoanus. IIEKTPOIU3.

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

TexHu4yeckne YCTPOMCTBA M TMPAKTUUYECKOE TIPUMEHEHHE: aMIEepPMETp, BOJIBTMETP,
peoctaT, HMCTOYHHUKM TOKa, DJEKTpOHArpeBareibHble MPUOOPBI, AIIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH JTUOJN, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

W3mepenne cuitbl TOKa U HaAPSHKEHMS.

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

CwmenanHoe CoOeIMHEHUE TTPOBOJHUKOB.

[Ipsmoe m3MepeHue 3IEKTPOIBMKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TajdbBaAaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 2JIEKTPOJIUTOB.

NckpoBoii pa3psan U MpoOBOJUMOCTb BO3/1yXa.

OaHOCTOPOHHSS TPOBOMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHue cMeaHHOTO COEAMHEHUST PE3UCTOPOB.

W3mepeHne  2IEKTpOABMXKYLIEH CHJIBI  MCTOYHHMKA TOKA H  €ro  BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmonenue anekrponusa.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢usukm 0a30Boro ypoBHs B 10 Kiacce OCYyIIECTBISAETCS C Y4ETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTreMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

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

OKCIICPUMCEHT, MOACIIMPOBAHUEC, MOJCIIb, U3SMEPCHHC.
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Mamemamuxa: pelieHUE CHCTEMbl ypaBHEHWH, JHMHEWHas QyHKIUA, Tmapadoda,
runepooa, ux rpaguKu U CBOICTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX NPOCKIMH Ha OCH
KOOPJMHAT, CII0XKEHHE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B KUBOHW mpupoje, nuddysus, ocMoc, TermtooOMeH
KHUBBIX OPraHU3MOB (BHJIBI TEIUIONEpPEIaut, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUCCKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOECHUE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, KUAKOCTEW U Ta30B, 3JEKTPUUYECKHE
CBOWCTBA METAJNIOB, SJIEKTPOIUTHYCCKAS TUCCOLIMAIIUS, TaTbBAHUKA.

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

Texnonoeus: npeodpa3oBaHKE IBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIMITHUKH, HCIOJb30BAaHHE 3aKOHA COXPAHEHHS HMITyJIbca B TEXHUKE (pakerta,
BOJIOMET W JpYyrue), JBUTATEeNIb BHYTPEHHErO CropaHus, MmapoBas TypOuHa, OBITOBOU
XOJIOIMIBHUK, KOHTUITUOHEDP, TEXHOJIOTHH MOJIYICHUs COBPEMEHHBIX MATePUAIOB, B TOM UYHCIIC
HAHOMATEepHalloB, ¥  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
JEKTPONpUOOPOB, KCEPOKC, CTPYWHBIM MpPUHTEp, dSJIEKTpOHArpeBaTeslbHbIE MPHOOPHI,

SJICKTPOOCBCTUTCIILHBIC HpI/I60pI>I, rajJlJbBaHHKa.

11 KJTACC

Pasznea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMacHUMHAA UHOYKUUA

ITocTossHABIe MarHuThl. B3amMojeiicTBHE IIOCTOSHHBIX MAarHMTOB. MarHuTHOE IIOJIE.
Bekrop maruuTHOM MHAYKIUU. [[pUHIUIT CyNepno3ului MarHUTHBIX MOJed. JIMHUM MarHUTHOM
nHAyKIuu. KapTuHa TMHUA MarHUTHOM MHIYKIIMH TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1osie mTpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHAYKIMKA MarHUTHOTO TOJIA
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoielicTBre MPOBOJTHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJIb U HalpaBJICHUE.

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

SIlBieHnEe HIEKTPOMArHUTHOM WHAYKUMUHM. [lOTOK BekTOpa MarHUTHOW WMHAYKIUH.

DIIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuK Dapajes.
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BuxpeBoe snexktpuueckoe mose. ODJIEKTPOABUXKYINAs CUJla MHAYKIUH B TMPOBOJHUKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuiio Jlenna.

NHayKTUBHOCTB. SIBIICHUE CAMOMHIYKIIMU. DJIEKTPOABMKYIIAsI CUJIa CAMOUHYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHudyeckue yCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHHE: TMOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE ANEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKIMU MarHATHOTO TIOJISI.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[Jenictere cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOM UHAYKIIWH.

[TpaBuio Jlenua.

3aBUCUMOCTD SJIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHUS MAarHUTHOTO
ITOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHrne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

UccnenoBanue AeCcTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBJICHUS YIEKTPOMArHUTHON WHIYKITHH.

Pa3nen 5. KosieOanust u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

KonebGarenbnast cucrtema. CBOOOMHBIE MeXaHWYEeCKHWe KoyiebaHusa. [apmMoHHMUYeckue
koneOanus. Ilepuwon, dacrora, ammmryaa W ¢asza KojieObanwit. [IpyKWHHBIH MasTHUK.
MareMaTHuecKkuii MasiTHUK. YpaBHEHHE TapMOHHYECKUX Konebanuil. IlpeBpamienue sHepruu
IIPY TAPMOHUYECKUX KOICOaHUSX.

KoneGatenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHUS B HA€aIbHOM

KoJIeOaTeIbHOM KOHTYpC. Amnanorus MCXAY MCXAaHUYCCKUMHU H©W  JJICKTPOMAarHUTHBIMH
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koneOanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHH B HJCATHHOM KOJeOATeIbHOM
KOHTYPE.

[IpencraBnenne o 3aryxaromux KoseOaHusx. BelHyX/IeHHbIE MEXaHUYECKHE KOJIeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

ITepemennbiii Tok. CUMHYCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAMIPSIKEHUS.

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

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

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYEeCKUN
MasITHHK).

Habmonenue 3aTyxaomux KoieoaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Hab6nronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuumnorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHWs] OT  BPEMEHM) IS
3IEKTPOMArHUTHBIX KOJeOaHUH.

Pe3onaHc mpu mociaeaoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KAaTYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOoPA.

Monenb IMHUY 3JIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

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

HccnenoBanue mnepeMeHHOro TOKa B ILE€NM M3 IOCIEA0BAaTENbHO COECIUHEHHBIX
KOH/JIEHCATOpPa, KaTYLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE 60TIHbL

MexaHuueckue BOJIHBI, yclioBuUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BoNHBL [lomepeunble W mpoaosibHbIe BONHBL WMHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.
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OJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHUS M3JIy4€HUs SJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomarautHO# BosiHe. CBOMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, IMpeloMJIeHHue, moyspu3anus, audpaxius, uHTepdepeHnus. CKOpocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIxkana 3J1€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHnuns! paguocBs3u U TeneBuacHus. Paguonokarus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckne ycTpoucTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasl AUArHOCTHKA B TEXHUKE U MEIULMHE, pajap, paauONpUEMHUK, TEIEBU30D,
aHTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOAOIbHBIX BOJH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKA.

Habmionenne oTpaxxeHus U MPEeIOMICHHSI MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHuu u UG pakiini MeXaHUIeCKUX BOJIH.

3BYKOBOM pe30HAHC.

HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMUTYIOM M YacTOTOH
KoJie0aHui.

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

Tema 3. Onmuxa

I'eomerprueckas ontuka. [IpsMonMHERHOE pacIpOCTPAHEHUE CBETA B OJTHOPOJHOM Cpene.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

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

[Ipenomnenune cBera. 3aKOHBI MpENOMIICHHS CBeTa. AOCONIOTHBIM  TMOKa3aTenb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOrO BHYTPEHHErO
OTpPaKEHUS.

Hucnepcus cBera. CloxHbIN cocTaB 6eoro csera. Lper.

CoOuparomue M paccewBarolmiue JUH3bL. ToHKas nuH3a. DOKYCHOE pAcCTOSHUE U
ONTHYECKasi cuiaa TOHKOW JuH3bI. [locTpoeHre n3o0paxkeHu B COOMPAIONIUX M PACCEUBAOIINX
nuH3ax. @opmysa TOHKOM JIMH3bBI. Y BEIMUEHUE, TaBAEMOE JIMH30M.

[Ipenensr npUMEHUMOCTH TEOMETPUYECKON ONITUKH.
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BonnoBass onrtuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

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

ITonspusanus ceera.

TexHUYECKHE YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyma, (Qoroammapar,
MPOEKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKa, AU(PPAKIIHMOHHAS
pemETKA, TOISAPOU/I.

Llemoncmpayuu

[IpsiMonuHeliHOE pacmpocTpaHEHUEe, OTpakeHHEe W MpesiomiieHue cBeta. OnTuyeckue
PUOOPHI.

[TonHoe BHyTpeHHee oTpakeHre. Moienb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm creTa.

Hab6nronenue nqudpakuuu cBera.

Habmronenue aucrnepcuu cBera.

[Tonyuyenue criekTpa ¢ MOMOILBIO TPU3MBI.

[Tomydenue cnekTpa ¢ TOMOIIBI0 TUPPAKITNOHHON PEIIETKH.

Habmionenue nosisipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue nokasaress NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cienIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
['panunbl NPUMEHUMOCTH KJIACCHMYECKOM MeXxaHUKH. [locTynaTel cnenualibHON TEeOpuu
OTHOCHUTEJIBHOCTH: HWHBAapUAHTHOCTb MOJYJSI CKOPOCTHM CB€Ta B BakyyMe, IPUHLHII
OTHOCUTENIbHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUTHHBI.
DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

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

Tema 1. Dnemernmol k6arnmoeoii onmuKu

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

doroaddekra. YpaBuenue DitHmreitna aus porospdexra. «KpacHas rpanunay porodddexra.

Hasnenue cera. OnbiTel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue YCTpONCTBA M MpPaKTUYECKOE MpUMEHEHUue: (OoTodJIeMEeHT, (HOTONATUUK,
CoNTHEYHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.

Cseroauo.
Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnwiTel Pesepdopaa mo paccesauto o -uactui. [lmanerapHas
mogens atoMa. Iloctymnarel bopa. U3nyuenue u norsomienne (GOTOHOB MPU MEPEXOJe aroma ¢
OJIHOTO YypOBHS »HEpruM Ha napyrod. Buasl cnektpoB. CrekTp ypoBHEH 53HEpruud aroma

BOJIOPO/IA.

BonHoBbie cBoiicTBa yacTull. Bonuel ge bpoitnsa. KopnyckynspHO-BOIHOBOW Tyaanu3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.

TexHudyeckue yCTpOMCTBA UM IIPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHAJIN3
(crieKkTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenne JUIMHBI BOJIHBI J1a3epa.

Hab6nronenne nuHEHYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe aopo
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OKCIIEpPUMEHTBI,  JOKa3bIBAIOUIUE  CIIOXKHOCTb  CTPOEHUS  sOpa. OTtkpbiTHE
panunoakTuBHOCTH. OnbITHI Pe3epdopaa 1o onpeneneHuio coctaBa paJluoakTUBHOTO U3ITy4EHUSI.
CgoiictBa anb(a-, 6era-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa W HeWTpoHa. Hykionnas mogmens siapa [eiizenOepra—lBaHeHKO.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsbl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['aMmma-usznyueHue. 3akoH
PaAMoOaKTUBHOIO pacnaja.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [{edexT macce sapa.

S nepublie peakuuu. JleneHue u CUHTES AIEp.

Snepubiii peaxktop. Tepmosnepublii cuHTe3. I[Ipobmembl M TNEPCHIEKTUBBI  SACPHOM
DHEPreTUKHU. DKOJIOTMUYECKUE aCTIEKTHI AEPHON SHEPTrEeTUKH.

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 bomMoOa.

Jlemoncmpayuu
CuéTunK MOHU3HUPYIOINX YaCTHL.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. Di1ieMeHTBI ACTPOHOMMH U ACTPO(PU3UKH

Otanbl  pa3BUTHS  acTpoHOMUHU. [IpukinagHoe U MHUPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMUH.

Bun 3Bé3nnoro HeGa. Co3Be3nus, spKue 3BE3IBI, INIAHETH, UX BUAUMOE JBHKEHUE.

CosHeyHast cucTeMa.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHepruu ConHua W 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTEPHUCTHKU. Jluarpamma «CHEKTPaJIbHBIA KIACC — CBETUMOCTHY». 3BE3MBI
IJaBHOM MOCJIEA0BATEILHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTBY» JUIS 3BE3J TIJ1aBHOM
MoCJIeI0OBaTeIbHOCTH. BHyTpenHee cTpoeHue 3BE3A. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BoJoMK COJIHIIA U 3BE3]T. DTallbl )KU3HU 3BE3]I.

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

ranakTuk. PajynoranakTuku u kBazapel. YEpHBIE ABIPHI B siApax rajlakTHK.
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Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PazOeranume ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

MacmtabHas crpykrypa Beenennoit. MetaranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmionenust HeBOOPYKEHHBIM TJ1a30M C MCIIOJIB30BAaHHEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUISL OTIpEICIICHUS MOJIOKEHHUSI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3MS
CeBepHOro nojaymapus u sipKue 3BE3/IbI.

Hab6nronenus B Teneckon JIynsl, uraner, Maeunoro [lyru.

Oo6o0maromnee noBTOpeHNe

Ponp ¢u3mku m acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOHW, COLMATBHOU U
ITHYECKON cdepax [AeATeNbHOCTH YelIOBeKa, pOojdb M MeCTO (U3MKH M acTPOHOMHUHU B
COBPEMEHHON Hay4YHOM KapTHHE MHUpa, pPOJb (uU3NUECKo Teopun B (HOPMHPOBAHUU
npeCcTaBiIeHui 0 pru3nyeckoi KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B O0ILEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢usukm 0a30BOro ypoBHs B 11 Kiacce OCymecTBISETCS € Y4ETOM
COJIepKATENBbHBIX MEXKIIPEIMETHBIX CBSi3e C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nowsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, TUmore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOICHHE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHHUU, TPUTOHOMETpUYECKHE (DYHKIIMU: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXIECTBO, BEKTOpPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMIA,
NPU3HAKK OJ00MS TPEYTOJIbHUKOB, OTpEeAeICHNE TUIOIIAAN TUIOCKUX GUTYp U 00BEMa Tell.

buonoeusn: »>nextpuyeckue SBICHUS B JKUBOM mNpupoae, KojeOaTelbHbIe IBUKECHUS B
JKUBOW TNPUPOJE, ONTUYECKHUE SIBJIICHUS B JKUBOW NPUPOAE, ACUCTBUE paJvallid HA >KUBBIC
OpraHU3MBI.

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

l'eocpaghus: MarHuTHBIE TONIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX PyI, (poTochEMKa 3eMHOI

MIOBEPXHOCTH, MPEJICKa3aHUE 3EMIICTPSCCHHIA.
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Texnonozusn: MTUHUM DIIEKTPOIIEpPENad, TEHEPATOP IEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TedYb, pajap, paJuoNpUEMHHUK, TEJIEeBH30p, aHTeHHa, TenedoH, CBY-meus,

NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapes.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydebHoro mpeamera «®du3nka» Ha YpPOBHE CpEIHEro OOIIEro 0oOpa3oBaHUS
(0a30BBIA  YPOBEHB) JIOJDKHO  OOCCHEYHMTHh  JIOCTHIXKEHHE  CICAYIONUX  JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U MPCAMCTHBIX 06pa30BaTeJ'H>HBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro mpeamera «Pu3nKa» JOJKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOM BHYTpEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHUEHTALMM, TMO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
pacuIMpeHue >KM3HEHHOIO OIbITa M OMbITAa JAEATEIbHOCTH B IPOLECCE peau3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YKCJIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OO0y4aromierocss Kak AakTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYETIOBEYSCKUX T'YMAaHUCTHYECKHX M JEMOKPATUYECKUX
IICHHOCTEIH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B HMHTEpEcax TIpa)kIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYTPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHUE B3aMMOJIEUCTBOBATh C COLMAIBHBIMU MHCTUTYTaMU B COOTBETCTBHHM C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM EATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKOM TPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHXKEHHSIM POCCHICKUX
Y4€HBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyIIero;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS:
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JCTETHUYECKOE OTHOLIEHUE K MUPY, BKJIIOYas ICTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢u3nueckoil Hayke;

5) Tpy10BOr0o BOCIUTAHUA:

UHTEpEeC K pa3iuuHbiM chepam npodecCHOHATbHOW JEeSTeNbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3UKOM W TEXHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOP Oymymiein
npodeccruu U pearTu30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE MJIAHbI;

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

6) IKOJI0OrM4ecKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYIbTYphl, OCO3HaHHME TIJI00AJBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

MJIAHUPOBAHUE M OCYIIECTBJIICHUE JACHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
1eyeld yCTOMYMBOTO pa3BUTHA YETIOBEUECTBA;

paclIiMpeHue OmbITa JEATEIBHOCTH HKOJOTHUECKOW HANpaBICHHOCTH HA OCHOBE
UMEIOITUXCS 3HAHUM 110 (pHU3uKe;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

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

OCO3HAHME IIEHHOCTHU HAyYHOW AEATENbHOCTH, TOTOBHOCTH B MpoIlecce U3YUYeHUsT (GU3UKU

OCYIICCTBIIATE MPOCKTHYIO U UCCIIEAO0BATCIIBCKYIO ACATCIIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe efiCTBHS
Ba3oBrble JJornueckue aeiicTBuA:
CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh MpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;
OTIpEeNATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;
pa3pabarbIBaTh IUIaH PELICHUs MPOOJIEMBI C YIETOM aHAN3a UMEIOIIHUXCSI MaTepHaIbHBIX
Y HEMATEPHUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSAM,

OIICHUBATh PUCKH MOCIICACTBUHN ACSITEIHHOCTH;

24



KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

Ba3oBrble ucciaenoBareJLCKHE AeHCTBHUA:

BJIa/IETh HAyYHOW TEPMMHOJIOTMEW, KIIOYEBBIMU MOHSTUSAMH W METOAaMH (pU3ndecKon
HAYyKH;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIIEAOBATEIHCKON U MPOEKTHON AEATeIbHOCTH B 00IacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPelleHus 3a1a4
buznyecKoro coaepxKaHus, IPUMEHEHHUIO Pa3INYHBIX METOJ0B MTO3HAHUS;

BJIQJICTh BHUJAMHU JIEATEIHHOCTU MO TOJYyYSHUIO HOBOTO 3HAHUS, €r0 HHTEPIpPETaIuH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B Pa3jMYHBIX YYEOHBIX CUTyalMsIX, B TOM 4YHUCIE TIpHU
CO3JIJaHWHU Y4EOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BBIABUTATh
TUNOTe3y €€ pelleHHs, HAaXOIWUTh apryMEHTHI MJs JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

AQHAIM3UPOBATh TIOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHUSX;

CTaBUTh U (popMynHpoBaTH COOCTBEHHBIC 3a7aud B O0Opa30BATENBHOW JEATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

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

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIE HJICH, MIPEJJIaraTh OPUTHHAIBHBIC IOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE albTepPHATUBHBIEC PEILICHUS.

Patora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMH TOTy4YeHHUS MH(OpManuu (GU3NYECKOTO CONEPKaHUs M3 HCTOYHHUKOB
pPa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISTh TIOUCK, aHAIU3, CHCTEMATH3allui0 |
MHTEPIIPETANIO UHPOPMALIMK PAa3IMYHbIX BUJOB U (OPM MpeaCcTaBICHUS;

OLICHUBATh JOCTOBEPHOCTH HHPOPMAIIHH;

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

ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;
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CO37aBaTh TEKCTHl (PU3MYECKOTO COAEpXKAaHUS B PA3TMUHBIX QopMaTax ¢ yd&ToM
Ha3HAueHUs MWHPOpPMALMU W LEJIEBOM ayIuTOpuH, BBIOMpas ONTUMAIBHYIO (GopMy

MMPCACTaBJICHUA U BU3YyalIU3alluu.

KoMMyHuKaTHBHBIC YHHBeEpcaJIbHble YUeOHbIe 1eHCTBHUA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOM IESATEIHLHOCTH;

pacno3HaBaTh PEINOCHUIKA KOH(QIUKTHBIX CUTYAIUH U CMr4aTh KOH(DIUKTHI;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOK TOYKY 3PEHHUS C MCIIOIB30BAHMEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHUBHU1YaJIbHON paboTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JIEHCTBHHA ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO 4JICHA KOJUIEKTHBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIaHMU30BBIBaTH M KOOPAWHUPOBATH
JEUCTBUA IO €€ NOCTMKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENEISITh POJIU C YYETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBAaTh Ka4eCTBO CBOETO BKJAJa U KaXKJI0T0 Y4aCTHHUKA KOMaH/bI B OOLIUIl pe3ynbTaT
110 Pa3pabOTaHHBIM KPUTEPHSIM;

IIpejlaraTb HOBBIE IIPOEKTHI, OLICHUBAThb HACU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPAaTETUYECKOE IIOBEICHHUE B Pa3IUYHBIX CHUTyalusXx,

IIPOSABJIATE TBOPUYECTBO U B006pa}KeHI/IC, OBITH WHUIWMAaTUBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIE yUeOHbIE IeiicTBUS
Camoopranuszanms:
CaMOCTOSITENIbHO OCYILIECTBIISATh IMO3HABATENbHYIO JEATEIBHOCTh B 00JaCTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIE 3a/1a4H;
CaMOCTOSITENILHO COCTABJIATH IUTAH PEUICHUS PAcUETHBIX M KAYECTBEHHBIX 3a/ady, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ Yy4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEW U MPEANOYTEHUM;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
pacHmpsTh paMKH Y4€OHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIH,
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MIPUOOPETEHHBIN OIBIT;
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croco0cTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYAWIMU B 001acTH (HU3UKH,

MIOCTOSIHHO TOBBIIIATH CBOM 00pa3oBaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLIMOHAJIBLHBII HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
Y MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHMUIA;

UCIIOJIb30BaTh MPUEMBI peIeKCHH TSl OLIEHKH CUTYallld, BbIOOpa BEPHOTO PEIICHUs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX MPU aHAJIU3€E PE3YIbTAaTOB JAEITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce OCTHXKEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS IIPOTPaMMBI IO (PU3HKE IS
YPOBHSI CpeAHEro obmiero oopa3oBaHusi y 0OydaOUIMXCSl COBEPILIEHCTBYETCS IMOIMOHAIbHBIN
MHTEIJJIEKT, MpeArnoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAILHOE COCTOSTHUE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHOMN C(hepbl, ObITh YBEPCHHBIM B ce0e;

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

BHYTPEHHEH MOTHBAllMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTMIKEHHIO LEIM U YCIEXY,
ONTUMM3M, UHULMATUBHOCTb, YMEHUE AEHCTBOBATH NCXO/S U3 CBOMX BO3MOYKHOCTEN;

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

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOLICHUS C JAPYTMMHU

JIOAbMU, 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 YMECHHM
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JEMOHCTPUPOBATh HA MpPUMEpPaxX poyib U MecTO (GU3MKU B (POPMUPOBAHUM COBPEMEHHOMU
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJIOTMM, B NPAKTHUYECKOU
JIeITEeILHOCTH JIFOACH;

YUUTBIBATh TPAHMULBI NPUMEHEHUS H3YYEHHBIX (PU3MYECKUX MOAEIeH: MaTepuanbHas
TOYKa, MHEpLHalbHas cucTeMa OTc4éTa, aOCOJIOTHO TBEPLOE TEJIO, MACAIbHBIM Ta3, MOAEIH
CTPOEHHUsI Ia30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIA AICKTPUUYECKUU 3aps]l IIPU PELICHUH
busznyeckux 3a1ay;

pacrio3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJCKYJIIPHO-KHHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BUXKEHHE, CBOOOJHOE TMAaJeHHE Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpUus, B3auMojaeucTBue Tein, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHUE JKUAKOCTEH M TBEPIBIX Tel, U3MEHEHHE 00bEMa Tesl MpU HarpeBaHUU
(oXJaKIeHUHN), TEIIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCALUs, IIJIaBJIeHHE, KpUCTAIIIN3aL1s,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPbITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMu COCTOSIHMS ra3a B H30IpoLeccax, JIEKTpU3alus Tell,
B3aMMO/ICHCTBUE 3aPs/I0B;

OINKCBIBATh MEXAHUYECKOE JBUKEHUE, MCMONIb3Ysl (U3NYECKHE BEIMUYUHBI: KOOPAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJIa, UMIYJbC Tejla, KMHETUYECKas
SHEPrus, MOTEHIMAaJbHAs SHEPrHs, MeXaHudyeckas paboTa, MeXaHWYecKas MOIIHOCTh; MpH
ONUCAaHUM MPABWIBHO TPAKTOBaTh (U3NYECKUH CMBICT MCIOJIB3YEMBIX BEIMYMH, UX
0003HaueHMsI U €JUHULIBI, HAXOJUTH (JOPMYIIbI, CBA3BIBAIOILNE JAaHHYI (PH3UYECKYIO BEIUUUHY
C IpyTUMU BEIUYUHAMY;

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOICTBA TEJ U TEIUIOBBIE SIBICHMS, WCIIOJIB3Ys
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TEeMIepaTrypa, CpenHsAs KHUHETHYecKas SHEeprus
XaOTHYECKOTO JIBWJKEHUS MOJIEKYJ, CPEIHEKBAIpaTH4YHasi CKOPOCTb MOJEKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, Ko3((UIHMEHT IOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JIBUTATEIIS; TP OMMCAHUH MPABHIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJTMYNH,
uX OOO3HAYEHMsS U EIUHMIBI, HAXOIUTh (HOPMYJbl, CBA3BIBAIOLIME AAHHYIO (DPU3HYECKYIO
BEJIMYMHY C JPYTHMMH BEJIMYMHAM;

ONMCHIBATh U3YUYEHHBIE 2JEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ys (U3NUECKUE BEMUMHBL: AJIEKTPHUUECKUI 3apsi, 3JIEKTpUUYECKOoe TOoJe,
HaNpsDKEHHOCTh  IIOJISA, IOTCHLMAN, PAa3HOCTh IIOTEHLUAIOB; IIPU OINHCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICI MCIIOJIB3YEMBIX BEIMYMH, HUX OOO3HAUEHUS M EIUHMIIBI,

yKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTHMHU BEIMYMHAMU;
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aHAJM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SIBIECHUS, MCIOJB3Ys (PU3MUECKUE 3aKOHBI U
INPUHUUIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3axonsl HeloTOHA, 3aKOH COXpaHEHUs
MEXAHUUYECKOM dHEPIuu, 3aKOH COXPAHEHMS UMITyJIbCa, IPUHLUI CYNEPIO3ULIIMNA CUJI, TIPUHLUIT
PaBHONPAaBHs MHEPLMAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, IAa30BBIC 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMHM TEIUIOBOTO JBHKEHUS
MOJIEKYJ C aOCOJNIOTHOM TeMIiepaTypoi, MepBbIH 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, Mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCcKoe BBIPAKEHUE U YCIOBUS (TPaHULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBHSI MALMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyarh ycIoBUs UX O€30M1aCHOTO MCIIOJIb30BAaHU B TIOBCETHEBHOM JKU3HU;

BBITOJIHATh SKCIIEPUMEHTHI T10 HCCIICAOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCMOJIb30BAaHUEM NPAMBIX M KOCBEHHBIX H3MEpPEHUH, IMpU 3TOM  (HOpPMYIMPOBATH
npobiemMy/3ajady W TUMOTE3y y4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOIBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEpPEeHHUsS (UIUUYECKUX BEIMYHH, TPU STOM
BbIOMpPATh ONTHUMAJBHBIA CIIOCOO M3MEPEHHs M MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHUCUMOCTH MEXIy (U3MUECKUMH BETUYMHAMH C HCIOJIb30BaHHEM
OpSAMBIX W3MEPEHUH, MpPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PHUKCHpPOBATH pPE3YIbTaThl
NOJy4EHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMUYUH B BUJAE TaOIMIl U rpadUKOB, AeaTh BBHIBOJBI
10 pe3yJIbTaTaM MCCIIEA0BAHNUS;

coOmoaTh MpaBuia 0O€30MacHOro TpyAa NpU TPOBEIEHHHM HCCIECAOBAaHUI B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM UM  TMPOEKTHOW MAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOpHOro 000py10BAHHUS;

pemaTb pacu€THbIC 3aJa4d C SBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCHOIb3Ys
¢u3nUeckre 3aKOHbI U MIPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33[a4d BHIOMpATh (U3NUYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYINbI, HEOOXOAMMbIE Ui €€ pelIeHHUS,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH IOJIyY€HHOI'O 3HAUeHUs (PU3MUECKON BETHMUNHBI;

pelarh KadyeCTBEHHBIC 3aJa4M: BBICTPAWBATH JIOTMYECKH HENPOTHBOPEUUBYIO ILIETIOUYKY
paccyXJIeHHii ¢ ONTOpO Ha W3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCTOJb30BaTh MPH PEHICHMH Y4YeOHBIX 3aJad COBpPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUU [yl TIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETALUU U MPEACTaBIECHUS Y4eOHOU U
HAY4YHO-NIOMYJISIPHOW MH(OpPMAaLMU, MOJYyYEHHOH W3 pPA3JIMYHBIX HMCTOYHUKOB, KPUTUYECKH

aHAJTM3UPOBAThH MOJIy4aeMyl0 HHPOPMALHUIO;
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MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HayKHd, 00bSACHEHHE MTPOIIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA TO (U3MKE B TIOBCEIAHEBHOW IKM3HM IS
obecrieueHnst 0€30MMaCHOCTH TIPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXpaHEHHUs 310POBbs U COOIIOACHUSI HOPM SKOJIOTMYECKOTO MOBECHUS B OKPY>KaIOILEe cpene;

paboTath B IpyIe ¢ BHITOJHEHUEM PA3IMYHbIX COLUANBHBIX POJICH, INIAHUPOBATH PabOTy
TPYNIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM M IJIAHUPOBATh JCATEIbHOCTh B
HECTaHJApPTHBIX CUTYyalMsIX, aJeKBATHO OIICHMBATh BKJIAJ KaXXIOIO M3 YYaCTHHUKOB IPYMIbI B
pelIeHrne paccMaTpUBaeMO MPOOIEMBI.

K xonmy oOydenus B 11 kjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLTHXCS YMEHHIA:

JNEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (Gu3MKu B (POPMHPOBAHUHM COBPEMEHHOI
HAay4YHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
NeSITeIbHOCTH JIIO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHHBI MUDA;

YYUTHIBATh TPAHHULBI TPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJIENEH: TOYCUHBIN
JNEKTPUYECKUN 3apsif, Jyd CBETa, TOYEYHBIM MCTOYHHUK CBETa, SJIEpHAas MOJENb aToMma,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SIpa MPH pelieHny HU3HUeCcKUX 3a1au;

pacrio3HaBaTh (hpu3MyecKHe SBICHUS (TPOLECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKN W KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE [JEeHCTBUS TOKa, B3aUMOJICHCTBHUE MAarHUTOB, 3JEKTPOMAarHUTHAS
WHAYKIUS, JACWCTBHME MAarHUTHOTO IIOJISI HAa TPOBOJHUK C TOKOM U JBIKYIIMHCS 3apsij,
3JIEKTPOMAarHUTHbBIE KOJICOAHUS U BOJHBI, IPSAMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPasKEHHE,
npejomiieHue, uHTepdepeHuus, audpakiuus ¢ TONSpU3aLUs CBeTa, MIHCIEPCUs CBeTa,
dotoanexkrpuuecknii 3hdext (PororddexT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UCKYCCTBEHHAs PaJIMOAaKTHBHOCTD;

OIKCBHIBATh M3YYECHHBIE CBOMCTBA BeIIECTBa (dJEKTPUYECKHE, MAarHUTHBIC, ONTUYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3UYHBIX CPEl) M AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI),
UCIIONB3YS (U3MYECKHWE BEIMYMHBI: DSJICKTPUUECKUN 3apsl], cuja TOKa, JIIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTHUBRIEHUE, PA3HOCTh OTEHIIHANIOB, 3JIEKTPOIBUKYIIAS CHIIA,
paboTa TOKa, MHIYKIHMS MarHUTHOTO TOJs, cuia Ammepa, cuia JlopeHua, WHIYKTHBHOCTD
KaTYyIIKH, SHEPTHs JEKTPHUUYECKOT0 M MAarHUTHOTO MOJEH, MepHoJ M 4YacToTa KojeOaHWH B
KoJ1ie0aTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOLIECCE TApMOHMYECKHX 3JIEKTPOMArHUTHBIX

KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYEeCKas CHJia JIMH3bI, MPHU OMHUCAHWUU TMPABUIHHO
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TPaKTOBaTh (PU3WYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYEHHs M €IWHHULIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMHU BEIMYMHAMUY;

ONKCBHIBATh M3YYECHHBIC KBAHTOBBIC SIBJICHUS W TPOLIECCHI, HCMHONB3YysA (PHU3UUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPrus M
uMIyasCc (OTOHA, MEPUOJ TNoJypacrhana, SHEpPrHs CBsI3W ATOMHBIX Sep, MpU OMHCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUYECKUN CMBICT HCIOJNb3YEMBIX BEJIWYMH, UX OOO3HAYCHHS H
€IMHUIIBI, YKa3bIBaTh (POPMYIbI, CBS3bIBAIOIIME MAHHYIO (DPU3HUECKYI0O BEIMYHHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKON BETUUHHBI;

aHAIM3UPOBATh (U3NYECKUE MPOIECCHl U SIBICHUS, UCHONB3YS (U3MUYECKHUE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IOCIEAOBAaTENbHOIO U MMAPAIEIBHOIO COEIMHEHUS
IIPOBOJHUKOB, 3akOH JIkoyms—JIeHna, 3aKOH 3JIGKTPOMAarHUTHOM HHIYKLHH, 3aKOH
IPSIMOJIMHEHHOTO pacHpOCTpaHEHHUsl CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHEHHME OWHITeHHa s Qortodddexrra, 3aKOH COXpAHEHHS DHEPTUH, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXpPAHEHMs DSJIEKTPUYECKOro 3apsja, 3aKOH COXpPaHEHUs
MaccoBOI'0 4YMCJIa, MOCTyJaTsl bopa, 3aKOH pajMOaKTUBHOIO pacnaja, MpU 3TOM pa3iudarhb
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPaKEHUE U YCJOBHsS (IpaHULBL,
00J1aCTH) TPUMEHUMOCTH;

OINpPEAEIATh HAIpaBICHWE BEKTOpAa MHAYKLUU MarHUTHOIO IOJIA NPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKeHHe, Co3aBaeMOe INIOCKUM 3epKaJioM, TOHKOM JIMH301;

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

OCYIIECTBIISITh MpSAMbIE U KOCBEHHBIE H3MEpeHHs] (DU3MUECKHX BEJIUYUH, MPH STOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO WM3MEPEHHsT M MCIOJIb30BaTh H3BECTHBIE METOJIBI OIICHKH
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYUH C UCIOJb30BAHUEM MPSIMBIX U3MEPEHUIA:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCUPOBATHh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTHU
¢u3nueckux BEIMYMH B BHUAEC TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI [0 pe3yibTaTaM
UCCIIEIOBAHMSI;

coOnrofarh mpaBuia O€30MacHOro TpyAda MPU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 OJKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATENICKOM M TMPOEKTHOW JEATENIbHOCTH C

UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1a00OpaTopHOro 000pyIOBAHHUS;
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pemaTh pacu€THBIE 3aJa4d C SBHO 33aJaHHON (U3UYECKOW MOJENBI0, HUCIOIb3Ys
q)HSH‘-IeCKI/Ie 3aKOHBI U IPUHIUIIBI, HA OCHOBC aHaJIn3a yCJIOBHA 3a1a4U BI:I6I/IpaTI: q)HBI/IquKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBbIE Ui €€ pelIeHHUS,
TIPOBOJIUTH PACUYETHI U OIICHUBATh PEATLHOCTH IMOyYEHHOTO 3HAUYCHUS (PH3UUECKON BETHUMHBI;

pelaTh KauyeCTBEHHBIC 3aJ[aud: BBICTPAUBATh JIOTHUECKH HEMPOTHBOPEUMBYIO IETOYKY
pacCyXICHHI ¢ OTIOPO Ha M3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PH3UUECKHE SIBIICHUS;

UCMOJB30BaTh MPH PEUICHMH Y4YeOHBIX 3aJad COBpPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUH JUIS TIOUCKA, CTPYKTYPHUPOBAHWS, MHTEPIPETAUU W TIPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHOW MH(OPMAaIIUU, MOMYYCHHON W3 PAa3JIMYHBIX HCTOYHHKOB, KPHUTUYCCKH
aHAJTM3UPOBATh MOJIy4aeMyl0 HHPOPMALHUIO;

OOBSICHATH MIPUHIUIIBI ISHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKHUX YCTPOMCTB, pa3IuiaTh
YCIIOBHS UX 0€30IMMacHOTO MCIIOJIb30BaHUS B IOBCETHEBHON KU3HU;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCUHCKUX 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 TIPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIst
COXpaHEHHsI 3I0POBbsI U COOITIOJICHHUS HOPM SKOJIOTUIECKOTO ITOBEICHUS B OKPYXKAOIIEH cpere;

paboTath B IpyIIe ¢ BHITOJHEHUEM PA3IMYHbIX COLUANBHBIX POJIEH, INIAHUPOBATh PabOTy
TPYMNIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM W  IJJAHUPOBATh JCATEIbHOCTh B
HECTaHJAPTHBIX CUTYAIHsIX, aJleKBATHO OIECHMBATH BKJAJ Ka)IOTO W3 YYACTHHKOB TPYIIIHI B

peleHne paccMaTpuBaeMOi TIPOOIEMEI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undpoBbIie
Ne n/m P Konrpoabusie IIpakruueckue (mupp )
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
1.1 ®usnKa U METOJIbl HAYYHOTO MMO3HAHUSI 2 Bubamorexa [IOK
' A T https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
Bbubmunoreka LIOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
Bbubmunoreka LIOK
2.2 Jlunamuka 7 https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.3 3aKOHbBI COXpPaHEHUSI B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no pazgeny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
. 1 1
32 OCHOBBI TEPMOMHAMHUKH 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 Bubmuotexa [JOK

®da30BbIe IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Uroro no pazgeny

24

Paznen 4. JIEKTPOJJMHAMUKA

but6mmoreka [IOK
4.1 UeKTpoCTaTHka 10 https://m.edsoo.ru/7f41bf72
49 ITocTOsIHHBIN 3JIEKTpUYECKH TOK. TOKH B 12 bu6nuorexa [IOK
’ Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypcsl
Paznen 1. JIEKTPOIUHAMUKA
11 MaruauTHoe noJsie. DIeKTpOMarHuTHas 1 1 3 bu6nuoreka [IOK
’ WHTYKIIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHnuyeckue 1 3JIeKTPOMarHuTHbIE 9 1 bubnmoreka [JOK
’ KoncOaHus https://m.edsoo.ru/7f41¢97¢c
29 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 5 1 bu6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41¢97¢
Uroro no pazgeny 24

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIEUATIBHON TEOPUH 4 1 bubnuoteka [JOK
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHKHU 6 bubmorexa [IOK

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

4.2 Crpoere aroma 4 https://m.edsoo.ru/7f41c97¢c
bubmunoreka LIOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHUIUKU 7 buommorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE TIOBTOPEHUE

6.1 O6o061maro1iee TOBTOPEHHE 4 ngﬁgﬁ;gﬁ% f41c97e
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

No 11/ Tema ypoka KonunyectBo DJIeKTpOHHbIe U (pPOBbIE
4acos o0pa3oBaTe/ibHbIE pecypchl

1 ®dusnka — Hayka o npupoje. Hayunbie MeTOAbI MO3HAHKS OKPYKAIOILET0 MUPa 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0c32e2

) Ponw u mecTo ¢uzuku B GOpMUPOBaHHHM COBPEMEHHOW HAYYHOW KapTUHBI MUDA, 1 bu6nuoreka [IOK
B IIPAKTUYECKOMN AEATEIBHOCTH JIFOAEH https://m.edsoo.ru/ff0c33e6

3 Mexannueckoe nrxeHre. OTHOCUTEILHOCTh MEXaHNYECKOTO IBIKEHUS. 1 bubmunoreka LIOK
[lepemenienue, CKOpOCTh, YCKOPEHHUE https://m.edsoo.ru/ff0c3508

4 PaBHOMEpHOE NMPSIMOIMHENHOE JBUKEHUE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBH)KEHUE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c372¢

bubmmoreka [JOK
6 CBoOogHoe masienne. Y CKopeHue CBOOOTHOTO TaCHUs 1 hitps-//m.c dsoclfru 0c39cc

7 KpuBonunerinoe npmxenue. [[BokeHue MaTepualibHOM TOUKH TTO OKPY>KHOCTH 1 bubmorexa [OK
https://m.edsoo.ru/ff0c3ada

g [Tpunimn otHocuTenbHOCTH ["anunes. MHepimaabHble CUCTEMBI OTCUETA. 1 but6mmoreka [IOK
ITepBbiii 3akoH HproTOHA https://m.edsoo.ru/ff0c3be8

9 Macca tena. Cuna. [lpunuun cynepno3uuuu cuil. Bropoit 3akon Hetotona ais | bubmmoreka [JOK
MaTepUAIbHON TOYKHU https://m.edsoo.ru/ff0c3be8

10 Tperunii 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c3be8

11 3akoH BceMupHoro tsarorenus. Cuna tsxectu. [lepBas kocmMuyeckas CKOpOCTb 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c3d00
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bu6mmoreka [IOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitps://m.cdsoo.ru/fl0c3el
13 Cuna tpenus. Koapounuent tpenns. Cuia COpOTHUBICHUS MPH IBUKECHUH Tea bu6nuorexa [IOK
B JKMJIKOCTH WJIU Ta3e https://m.edsoo.ru/ff0c3{76
14 [TocTymarenbHOE U BpaliaTelIbHOE BMKEHNE a0COIIOTHO TBEPIOTO Tea. bubmunoreka LIOK
MowmenT cuibl. [lnedo cumbl. Y cinoBus paBHOBECHS TBEPIOTO TEa https://m.edsoo.ru/ff0c41a6
15 HNMnynbsc MaTepuaibHOM TOYKU, CUCTEMBI MATEPUAIIBHBIX TOYEK. VIMITyJIbC CHIIBIL. Bu6muotexa [JOK
3aK0oH COXpaHEHUsl UMITyJIbca. PeakTUBHOE TBUKEHUE https://m.edsoo.ru/ff0c43d6
16 Pabora u MmomrHOCTE cuibl. KuneTndeckast sHEprusi MaTepuaIbHOW TOUKH. bu6nuoreka [IOK
Teopema 00 U3MEHEHUHN KMHETHYECKOW SHEPTHU https://m.edsoo.ru/ff0c4502
17 [ToTenmansHas sHeprus. [loTeHManpHas SHEpPTHsl YIpyro aeGopMUpoBaHHON bubmmoreka [JOK
npykuHbl. [loTeHIanbHas SHEPTrHs Tena BOJNU3HM MOBEPXHOCTH 3EMITH https://m.edsoo.ru/ff0c461a
[ToTeHnmansHbIe ¥ HEMOTEHITUATBHBIE CHITBL. CBSI3b pabOTHI HEMOTEHIIUATBHBIX
18 CHWJI C U3BMEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUs bubmmorexa LIOK
. https://m.edsoo.ru/ff0c478c
MEXaHUYECKON YHEPTUU
19 JlabopaTopnasi padora «MccaenoBanue cBs3u padoThl CHJIbI C H3MEHEHHEM
MeXaHN4YEeCKOI JHEPTUM TeJIa HA MPpUMepe PACTZKEeHUs] Pe3MHOBOI0 KTy Ta)
20 KonTpoabHas padora no treme «Kunemaruka. /Ilunamuka. 3akoHbl bu6nuoreka [IOK
COXpaHEHHS B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
)1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOU Teopur. bBpoyHOBCKOE bubmmoreka [JOK
newxkenue. Aubdysus https://m.edsoo.ru/ff0c4dc2
2 Xapakrep ABUKECHUS U B3aMMOJICHCTBHS 4acTULl BellecTBa. Moaenu CTpoeHus
ra3oB, KUIKOCTEN U TBEPIABIX TEIl
23 Macca monekyn. KonnuectBo Bemectsa. [locrosnnas ABoraapo
24 TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp
Ilenbcus
25 Nneanensiii ra3 B MKT. OcHoBHOe ypaBHeHne MKT bubnuotexa [JOK
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https://m.edsoo.ru/ff0c4fde

AOcoroTHas TeMIlepaTypa Kak Mepa cpeHel KHHETHIECKON SHEPTUH JIBHKCHUS

but6mmoreka [IOK

26
MoJieKyJl. YpaBHeHue MenaeneeBa-Knanelipona https://m.edsoo.ru/ff0c511e
27 3akon [anpToHa. 'a30BbIC 3aKOHBI
)% JlaGopatopHas pabota «lccnenoBanue 3aBUCUMOCTH MEX1Y IapaMeTpaMu
COCTOSTHUS Pa3peKEHHOTO Ta3a
29 W3onporieccel B U€aNbHOM ra3e 1 ux rpauieckoe rnpecTaBicHue bubmmorexa LOK
pont A p pedl https://m.edsoo.ru/ff0c570e
BayTpeHHss SHEprusi TEPMOIMHAMHYECKOM CUCTEMBI U CITOCOOBI €€ M3MEHEHHSI.
30 KomnuectBo Temiors! 1 padbora. BHyTpeHHAS SHEPTUS OJHOATOMHOI'O bubmmorexa [OK
p - PHYTP p A https://m.edsoo.ru/ff0c5952
HIeaILHOrO Ta3a
31 Bunsl Tenonepenaqu bubmmorexa [IOK
A peAl https://m.edsoo.ru/ff0c5¢36
1 VYV nenbHast TEMIIOEMKOCTH BellecTBa. KojMuecTBO TEMIOTHI MPU TEIIONEepeIaye. bu6mmoreka [IOK
AnrabaTHBIHN Tporecc https://m.edsoo.ru/ff0c5¢36
33 ITepBrIii 3aKOH TEPMOIMHAMUKH U €0 IIPUMEHEHUE K U30IPOIIECCaM bubmmorexa LOK
p P p p https://m.edsoo.ru/ff0c5efc
34 HeoOparumocTts nporeccos B Ipupoae. Bropoii 3aKk0H TEpMOIMHAMUKH bubmmorexa LOK
p P pHpoe. p P https://m.edsoo.ru/ff0c6230
but6mmoreka [IOK
35 ITpunmnun neticteust u KI1J] TemioBoi MaInHbl
DHHIHIT A A https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKOJIOTUYecKre MpooOIeMbl TEIIOHEPTeTHKU
Bbubmunoreka LIOK
38 Oo6o6maromui ypok «MosekyisapHas Gusnka. OCHOBBI TEPMOIUHAMHUKI
HIAIOTHHI Yb yp b PMOA https://m.edsoo.ru/ff0c6938
39 KonTtposabHas padora no teme «MoJjiekyasipHas ¢pusuka. OCHOBBI bubnuotexa [JOK
TEePMOIMHAMHUKID) https://m.edsoo.ru/ff0c6a50
40 [TapooOpa3oBanue u kKoHaeHcanus. Vcmapenue u KuneHue bubnuoteka [JOK
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https://m.edsoo.ru/ff0c63b6

41 AOComIOTHAS M OTHOCHUTEIbHAS BIAXXHOCTh BO3yXa. HackImeHHbIi map bubmmorexa [OK
https://m.edsoo.ru/ff0c64d8
4 Teépmoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB bu6nuoreka [IOK
KkpuctayoB. XXuakue kpuctamibl. COBpeMEHHbIE MaTEPHAIIBI https://m.edsoo.ru/ff0c65f0
43 [MnaBnenue u KpucTayuIM3aIys. Y IenbHas Teruiora miasneHus. Cyonumanus bubmmorexa [IOK
https://m.edsoo.ru/ff0c6708
bu6nuoreka [IOK
44 YpaBHeHHE TEIIOBOTO OamaHca hitps://m.c dsocE.Iru 006820
45 DnexTpuzanus Tel. JNeKTpUdYecKui 3apsia. J(Ba Buia 2JIeKTpUYECKUX 3apsoB bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bee
46 [IpoBOAHMKH, AUBIIEKTPUKHU U TOJYIPOBOAHUKH. 3aKOH COXPAHEHUS bu6nuoreka [IOK
3JIEKTPUYECKOTO 3apsaaa https://m.edsoo.ru/ff0c6bec
47 BsaumonerictBue 3apsinoB. 3akoH KynoHa. TouedHbli 2JIEKTpUUECKH 3aps bubnmorexa LOK
https://m.edsoo.ru/ff0c6ced
43 Hanpspk€aHocTh anekTpudeckoro nodid. [IpuHiun cyneprno3unuu bu6nuoreka [IOK
3JIEKTPUYECKUX TOJIeH. JINHUY HanpsKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pa6ota cun snexrpoctarudeckoro nojis. [lorenman. Pa3nocTs moTeHIManios bubmmorexa LOK
https://m.edsoo.ru/ff0c6f00
50 [TpoBOIHUKYN 1 TUAJEKTPUKU B DJIEKTPOCTATUUECKOM MoJie. [[uanekTpudeckas bu6nuoreka [IOK
IIPOHULIAEMOCTh https://m.edsoo.ru/ff0c7018
n bubmmoreka [JOK
51 OnekrpoéMmkoctb. Konnencarop hitps://m.c dsoclfru 07126
52 DIEKTPOEMKOCTH IIJIOCKOT0 KOHAEHCATOPA. DHEPTHUSl 3apSIKEHHOTO KOHIEHCATOpa bubmorera [IOK
https://m.edsoo.ru/ff0c72¢c0
53 JlaGopaTropHas padora ""U3MepeHue 3J1eKTPOEMKOCTH KOHIeHcaTopa'
54 [IpuHuun neicTBys U NPUMEHEHHE KOH/IEHCATOPOB, KOMMMPOBAIBLHOIO anmnapara,

CTpYHHOT0 IPUHTEPA. DJIEKTPOCTATUYECKAS 3alUTA. 3a3EMIIEHHE
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3JIEKTPOTIPUOOPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €ro cymectBoBanus. [locrosunsiii Tok. Cuiia

55
toka. Hanpsbxenue. Conpotusiienne. 3akoH Oma 1Jisl ydacTKa e
56 [TocnenoBarenbHOE, MapaAIENbHOE, CMEIIAHHOE COCIUHEHHE IIPOBOAHUKOB. bu6nuorexa [IOK
JlaboparopHas padora «U3y4yeHHe CMEIIAHHOTO COeIMHEHUS Pe3UCTOPOB» https://m.edsoo.ru/ff0c74f0
but6mmoreka [IOK
57 PaboTta 1 MOIITHOCTB AMEKTPUUYECKOTO TOKA. 3akoH Jlxkoynsa-Jlenma hitps://m.cdsoo.rw/ f0CT838
3akon OMa 11 TOJTHOM (3aMKHYTOM ) AieKTprudeckoi menu. Kopotkoe
58 3ambikaHue. JIaboparopHas padora «M3mepenne I/IC ncToYHNKA TOKA U €ro bubnmorera LHOK
https://m.edsoo.ru/ff0c7ae0
BHYTPEHHEro CONMpPOTUBJICHU»
59 DneKTpOHHas MPOBOAUMOCTH TBEPIBIX METAJUIOB. 3aBUCHMOCTh COIIPOTUBIICHHUS
METaJIJIOB OT TeMrepaTypbl. CBepXIpOBOIUMOCTb
60 DneKTpUYecKUi TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB
61 [TorynpoBOTHUKH, MX COOCTBEHHAS U TTPUMECHast MPOBOAUMOCTh. CBOMCTBA p— bu6nuoreka [IOK
n-nepexoza. [lomynpoBoHUKOBBIE TPUOOPEI https://m.edsoo.ru/ff0c84ae
2 DIIEKTPUUYECKHI TOK B pacTBOpaxX M paciijiaBax 3JICKTPOIUTOB. bubmmoreka [JOK
DIIEKTPOJIMTHYECKAS] AUCCOIMALIMS. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 DNEeKTpUUECKHil TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOATENbHBIN Pa3psii. bu6nuoreka [IOK
Mounnus. [Tnazma https://m.edsoo.ru/ff0c84ae
64 DneKTpuuecKre MpuOOPHl U yCTPOMCTBA U UX MPAKTHIECKOE MPUMECHEHHE. bu6nuoreka [IOK
[IpaBuna TeXHUKH OE30MTACHOCTH https://m.edsoo.ru/ff0c86fc
. but6mmoreka [IOK
65 O6o0maromuii ypok «JIEKTPOIAHAMHUKA hitps-//m.edsoo.rw/f0c88be
66 KontposbHas padora no teme «jiekrpocraTuka. [locTossHHbII bubmmoreka [JOK
3JIeKTpUYecKuil TOK. TOKH B pa3jIMYHBIX cpeaax» https://m.edsoo.ru/ff0c8a8a
67 KourpoJsbHas padora no teme "JjekTpoauHamMuka’ brommorexa LIOK

https://m.edsoo.ru/ff0c8c56
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O6o6mmaromuii ypok mo Temam 10 kiacca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6¢
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11 KJIACC

DJIEKTPOHHBIE
KoanuectBo
Ne n/m Tema ypoka 4acoB wHppoBLIe
o0pa3oBaTte/ibHbIE
pecypchl
1 [TocTostHHBIE MAarHUTHI U UX B3auMozeiicTBue. MaruuTtHoe nose. Bekrop 1 bubmmoreka [JOK
MarHUTHOW UHAYKUHUH. JINHUM MarHUTHOW UHAYKIUHU https://m.edsoo.ru/ff0c9778
) MaruauTHoe noJsie mpoBoIHUKA ¢ TOKOM. OnbIT Dpcrena. Bzaumoneiictsue 1 bu6mmoreka [IOK
IIPOBOJXHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGopaTopHas pabora «M3ydeHne MarHuTHOTO TIOJISl KATYIIIKA C TOKOM) 1 bubmorexa HOK
https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TOJIS1 Ha MPOBOJHUK ¢ TOKOM. Cuia AMriepa.
4 JlaGoparopHas pabora «McciaenoBanue 1elcTBUA MOCTOAHHOIO MarHUTAa 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0c9acO
HAa PAMKY € TOKOM»
5 JleficTBHEe MarHWTHOTO TIOJISI HA IBIDKYIIYIOCS 3apsDKEHHYI0 yacTuiry. Cuma 1 bubmuorexa [JOK
Jlopenma. Pa6ota cuel Jlopenna https://m.edsoo.ru/ff0c9df4
6 OnexTpoMarauTHas MHAYKIMs. [1oTok BekTopa MarHuTHOW nHAYKIuH. D/1C 1
WHIYKIWU. 3aKOH 3JIEKTpOMarHuTHoN unaykuuu dapanes
7 JlaGoparopHas padora «MccienoBanue siBJeHUs 3JI€KTPOMATHUTHOMN 1 bubnnorexa [HOK
HHAYKIUH» https://m.edsoo.ru/ff0cal50
2 NunykruBHOCTb. SIBNeHue camonnaykiuu. 1C caMOMHIyKIIuu. DHEprust 1 bubmmoreka [JOK
MAarHUTHOTO TOJISl KATYIIKU ¢ TOKOM. DJIE€KTPOMAarHUTHOE MOJIe https://m.edsoo.ru/ff0ca600
TexHU4ecKre yCTPOICTBA U UX MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
9 AJNIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIb, YCKOPUTEIIN 3J1€MEHTAPHBIX YACTHII, 1
WHIYKIMOHHAs NI€Yb
10 O6o6mmarmuii ypok «MaroHuTHoOe Toje. DIeKTPOMArHUTHAS HHIYKITUS) 1 bubmorexa LOK

https://m.edsoo.ru/ff0cab82
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1 KonTpoabHas padora no reme «MarauTHoe moJie. JJeKTPOMarHuTHasI bubnnorexa [HOK
HHAYKIMSA» https://m.edsoo.ru/ff0cad58
12 CBoOoaHbIe MeXaHUUECKHE KoyieOaHus. ["apMoHnyeckne Konebanus. Bbu6nuoreka [JOK
VYpaBHeHHe rapMOHHUYECKUX Koyiebanui. [IpeBpaiienne sHepruu https://m.edsoo.ru/ff0caf06
13 JlaGopaTopnasi pa6ora «HMccieqoBanue 3aBUCHMOCTH MEPUOIA MAJIBIX
KoJIe0aHUii Ipy3a HA HUTHU OT JUIMHBI HUTH M MACChI TPy3a»
Koneb6arenbuplii KOHTYp. CBOOOHBIC SJIEKTPOMArHUTHBIC KOJICOAHUS B
14 U7CabHOM KOJIeOaTeTbHOM KOHTYpE. AHATIOTHSI MEXTY MEXaHUYECKIUMHU U bubmnorexa LIOK
https://m.edsoo.ru/ff0cb820
AIIEKTPOMArHUTHBIMU KOJIeOaHUSIMU
15 ®dopmyna ToMcoHa. 3aK0H COXpaHEHUS YHEPTUN B UICATHHOM KOJIE0AaTEILHOM bubmmoreka [JOK
KOHTYpe https://m.edsoo.ru/ff0cb9c4
16 [IpencraBnenue o 3aTyxaronmx KojaebaHusX. BeIHYKIeHHBIE MEXaHUYECKUE bubmmoreka [JOK
konebanus. Pezonanc. BeIHYXI€HHBIE 3TIEKTPOMAarHUTHBIE KOJICOaHMS https://m.edsoo.ru/ff0cbb86
ITepemennbIit Tok. CUHYCOMATBHBINA TEPEMEHHBIN TOK. MOITHOCTH
17 MEPEMEHHOT0 TOKA. AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUCHUE CHIIBI TOKA U bubmmorexa [TOK
https://m.edsoo.ru/ff0cbd34
HaATIPSDKEHUS
18 Tpancdopmarop. [IponsBoacTBo, nepemaada u MOTpeOICHUE IIEKTPHIESCKOM
SHEPrUuu
19 VYeTpoicTBO U MPAKTHYECKOE MPUMEHEHHE 3JIEKTPUUYECKOTO 3BOHKA, bubmmoreka [JOK
reHeparopa NepeMEeHHOT0 TOKa, JIMHUH dJIeKTponepeaady https://m.edsoo.ru/ff0cc324
20 DKOJIOTMYECKUE PUCKHU TP MPOU3BOJICTBE dEKTpodHepruu. KynbTypa
WCIIO0JIb30BAHUS SJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU
)1 MexaHn4eckne BOJIHBI, YCIOBHS pacnpocTpanenus. [lepuoa. CkopocTh bubmmoreka [JOK
pacnpocTpaHeHus U JIJIMHA BOJIHBL. [lonepeyuHbie U Mpog0JIbHbIE BOJIHBI https://m.edsoo.ru/ff0ccas4
22 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3Byka bubmorexa [JOK
https://m.edsoo.ru/ff0cccOc
3 DJIIeKTpOMarHUTHBIE BOJIHBI, X CBOMCTBA U CKOpOCTh. [1Ikana bubmmoreka [JOK

OJICKTPOMAardiMuTHBIX BOJIH

https://m.edsoo.ru/ff0ccfe0
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[TpuHIIUTIBI paTHOCBS3H U TEIICBUICHHS. Pa3BUTHE CPEICTB CBS3M.

24
Pannomoxkamnus
bu6mmoreka [IOK
25 KonTposbHas padora «Kosebanus u BoJTHbD) hitps://m.cdsoo.ru/fR0cc6 (8
26 [IpssMonMHEITHOE pacipoCTpaHEHUE CBETA B OJHOPOIHOM cpene. ToueuHblid bubmmoreka [JOK
HMCTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
7 OtpaxxeHue cBeta. 3aKOHbBI OTpakeHus cBeta. [locTpoenue n3o0paxkeHuii B bubmmoreka [JOK
IUIOCKOM 3€pKajie https://m.edsoo.ru/ff0cd4e0
73 [Ipenomnenue cera. [lonHoe BHyTpeHHEE oTpakeHue. [IpenenpHblid yroa bubnnorexa [HOK
[IOJIHOTO BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlabGoparopHas padora «M3mMepeHne moka3zareJisi MpeIOMJIEHHUS CTEKJIA bubmmorexa [TOK
https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoenune nzobpakennii B ina3e. @opmyia TOHKON JTHMH3HI. bubnnorexa HOK
YBenuyeHue JTuH3bI https://m.edsoo.ru/ff0cddle
31 JlaboparopHnas pabota «VccienoBanre CBONCTB N300paKESHHIA B THH3AX)
0 Hucnepcus ceeta. CrioxxkHbIi coctaB 6enmoro cera. L[Bet. JIJaboparopras
pabota «HabmoaeHue AUCepcuu CBeTa
N bu6mmoreka [IOK
33 HNnurtepdepentus cBera. Judpakaus ceera. JudpaxkimonHas pemeérka https:/m.edsoo.ru/fl0ced2?
34 ITonepedynocTh cBeTOBBIX BOJIH. [lomsipusanus ceera bubmmorexa LHOK
https://m.edsoo.ru/ff0cf02e
35 Onrtuueckre mpuOOpHl M YCTPOMCTBA M YCIIOBHUS WX 0€30MacHOT0 MPUMEHECHHS
16 ['paHUIIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaTel crienraibHON bubmmoreka [JOK
TEOPUN OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe/ICHIE BPEMEHU U COKpPAIllEHHE bubmuorexa [JOK
JUIUHBI https://m.edsoo.ru/ff0cfa42
38 DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOM YacTulibl. CBsI3b MAaCChl C SHEPTUEH U bubmorexa HOK

https://m.edsoo.ru/ff0cfc68
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UMITYJICOM. DHEPTHUs MOKOS

KontposbHas padora «Ontuka. OCHOBBI CTIEUAIBHON TEOpUH

Bbu6nmuoreka [JOK

39 OTHOCHTEJIbHOCTH» https://m.edsoo.ru/ff0cf6f0
bubmmoreka [JOK
40 ®otonbl. Popmyna [Inanka. DHeprus 1 UMITyIbC GoTOHA hitps://m.c dsof)l.ru 0cfel6
bubmmoreka [JOK
41 OtkpeiTue u uccienoBanue Goroadpdexra. Onwiter A. I'. CtoneroBa hitps://m.c dsof)l.ru F0cffed
4 3akonbl pororddekra. YpaBHenue DiHmTeHa 11 hoTodrddexra. «KpacHas bubmmoreka [JOK
rpaauiay Gorodddexra https://m.edsoo.ru/ff0d015¢
43 Hasnenue ceera. Onbitel I1. H. JIeOeneBa. XuMuueckoe elCTBHE CBETa ngﬁ;ﬁ;gﬁﬁm 10426
44 TexHUYECKHE YCTPONUCTBA U MPAKTHUUYECKOE MMPUMEHEHHE: (POTOITIEMEHT,
dboromarTuuk, comHeHas Oarapesi, CBETOAMO]T
45 Pemenue 3amau no reMe «9JI€MEHTHI KBAHTOBOU OITUKI) bubmnorexa IOK
https://m.edso0o.ru/ff0d0302
46 Mopnens atoma Tomcona. OnbiTel Pezepdopaa 1mo paccessHuIo o-4acTHII. bubanorexa HOK
[Lnanerapnast Moaenp aroMa https://m.edsoo.ru/ff0d091a
bubnnorexa HOK
47 Hocrynatet bopa https://m.edsocI)_.Iru/fdeOafa
43 N3nydyenune u noriomeHrne GOTOHOB MPHU MEPEX0/Ie aToOMa C OJHOTO YPOBHS bubnnorexa [HOK
SHEpPruu Ha Ipyrou. Buasl ciekTpos https://m.edsoo.ru/ff0dOafa
49 Bonnoseie cBoiicTBa wactuil. Bonnsl ae bpoiins. KopnyckynspHo-BoJIHOBOM bubmmoreka [JOK
nyanu3M. CIIOHTaHHOE M BBIHY)KICHHOE U3JTyYEHUE https://m.edsoo.ru/ff0d0ca8
50 OtkpeiTue paguoakTuBHOCTH. OmbITE Pe3epdopna mo onpeenenuto cocraBa bubanorexa HOK
PaaOAKTUBHOIO U3JIYYECHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anbda-, 6era-, raMMa-u3IydeHus. BiusHue pagnoakTHBHOCTH Ha
YKUBbIE OpTaHU3MbI
52 OTkpbITHE IPOTOHA U HeWTpoHa. V3oTonbl. Anbga-pacnaz. DIeKTPOHHbIH 1 bubmmoreka [IOK

46




MO3UTPOHHBIN OeTa-pacman. ['amma-u3nyueHue

https://m.edsoo.ru/ff0d1162

OHeprus cBA3U HYKJIOHOB B sipe. S IepHble peakluu. S IepHbIil peakTop.

Bbu6nmuoreka [JOK

33 [TpoGnembl, MepCreKTUBBI, SKOJOTHUECKHE aCTICKTHI SACPHON YHEPTETUKH https://m.edsoo.ru/ff0d1356
DOnemeHTapHbIe YacTUIIBl. OTKPBITHE MO3UTPOHA. MeToIbI HAOTIOCHUS U BuGmiorexa LOK
54 peI‘I/ICTpaI_EI/II/I 3JIEMEHTApPHBIX YaCTHLI. vayrm,m ctosl «®yHIaMeHTaIbHbIE hitps:/m.cdsoo.ru/f0d0e38
B3anMoJieiicTBus. EQMHCTBO (hM3HUeCcKOil KapTHHBI MUPaY
55 Bun 3Bé3anoro nHeba. Co3Be3ausi, spkue 3BE3/bl, INTAHETHI, UX BUIIMOE
nekenne. ConHeyHas cCUCTEMa
56 Counniie. ConHeyHas akTUBHOCTh. McTtouHuk sHepruu CoJiHIa v 3BE311
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI TJIABHOU MOCIEI0BATEILHOCTH.
57 Buyrpennee ctpoenue 38€311. COBpeMEHHBIE NPEACTABIEHUS O IPOUCXOXKACHUN
u sBomonuu CoHIa U 3BE31
58 Mueunsiii [1yte — nama [Manaktuka. [Tonoxenue u npmxenue CoyHIA B
lNanaktuke. ['anaktrku. YEpHBIE IBIPHI B ApaxX rajakTUK
59 Bcenennas. Paz6eranue ranaktuk. Teopus bombioro B3peiBa. PenrkroBoe
n3IydyeHue. MeTtarajiakTuka
60 Hepermennsie mpo0aeMbl aCTpPOHOMUHT
61 KonTpoabHasi padora «1eMeHTbI ACTPOHOMMHU U ACTPOPUIUKN»
6 O6o6maromuii ypok. Poib U3k u acTpOHOMUU B IKOHOMUYECKOM,
TEXHOJIOTHYECKOH, COIMAIBHON M 3THYECKO chepax AesITeNbHOCTH YeIOBEKa
63 O6o06maromuii ypok. Poib 1 MecTo GU3HKN U aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOU KapTUHE MHUpa
64 O6o06matomuii ypok. Pons ¢puzudeckoit Teopun B GOpMUPOBAHUHT
MIPEACTABICHHUH O (GU3NIECKOIN KapTUHE MUpa
65 Ob6o06maromuit ypok. Mecto (pu3ndeckoil KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUM O IPUPOIE
66 Pemenue 3agau no reme "MarautHoe nojie. DJeKTpOMarHuTHast MHIYKIUS'"
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67 Pemenue 3agau no teme "Ontrka. OCHOBBI CIENUATIBHON TEOPUU 1
OTHOCUTEIILHOCTH"
68 Pemenne 3agad mo Teme " KBanToBas pu3nka. D1eMEHTHI aCTPOHOMUHU U 1 bubmmoreka [JOK
actpoduzuxu" https://m.edsoo.ru/ff0d 1784
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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