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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 06a30BOro ypoBHS Ha ypOBHE CpEIHEro oOIiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHONM Tporpammbl, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeIbHBIX  oOpraHum3anusx Poccuiickoii ~ dDenepanuu,
pean3yIoUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue TporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HayyHOW KapTuHbI Mupa oOyuarouiuxcsa 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITeTbHOCTHOTO Noaxoaa. [Iporpamma no ¢usuke COOTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3ynbTraraM OOydeHHs, a TaKK€ YUUTHIBAET HEOOXOJMMOCTb pealu3alMi MEKIIPEIMETHBIX
CBsi3ell (PU3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE 1€ M3Y4eHUs (U3UKU HAa YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, TUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma no ¢pusmKe BKIIOYAET:

® [UIaHUpPYEMbIE Pe3yNbTaThl OCBOCHUS Kypca QU3UKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

peIMETHBIE PE3YIbTAThI IO rojlaM O0yUYeHUs;

e conepkanue yueOHoro npeamera «dusnkay 1o rogam oOydeHHs.

®du3nka Kak HayKa 0 HauOoJiee 00IINX 3aKOHAX MPUPOJIbI, BBICTYIAs B KA4€CTBE yueOHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3ydaeMbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue U akTHUBHOE
OpUMEeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHS KOCMOCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U JIpyrux. M3yuenune ¢Gpu3nku BHOCUT OCHOBHOM BKJIaJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI

MNPUMCHATH Hay‘-IHLIﬁ MCTOX IMO3HAHUA IIPU BBINTOJIHCHUN UMHA y‘IC6HBIX HCCIIeTOBAHUI.
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B ocHOBY kypca Qu3uku Al ypOBHS CpEIHETO 00IIero 00pa3oBaHusl MOJIOXKEH s UICH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEl KypC SIBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepual U3 BCEX Pa3AeiioB (M3HMKH, BKIIOYACT KaK BOIMPOCHI KIACCUYECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM C HEll MaTepuan Kypca GU3UKU 00beTUHEH BOKPYT
buznueckux Tteopuil. Begymmm B Kypce sBIseTcss (OPMHUpOBAHUE MPEICTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanuzanus npeanonaraeT UCMOJIb30BaHUE T'YMAHUTAPHOTO
noTeHuuana GU3n4ecKoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIPpOoOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypce pu3uku npesmnonaraet 3HakOMCTBO C IIUPOKUM
KPYTOM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKECHUIN U3YUCHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocusayuu peaan3yercs TOCPEACTBOM BBEACHHS JJIEMEHTOB COACpKaHUS,
MOCBSIIEHHBIX JKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTHH, a TaKKe 00CYKJIEHUS MPOOJIeM pallMOHAIBHOTO MPUPOJIONOJIb30BAHUS U
9KOJIOTHYECKOH 0€30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeaHEro ooiero odpazoBaHus
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBaHHE MPEACTABICHUI O CTPYKTYpe MOCTPOCHUS
buzndeckol Teopuu, poiin (PyHIAMEHTATbHBIX 3aKOHOB M TPUHIIMIIOB B COBPEMEHHBIX
MPEACTABJICHUSX O MPUPOJIC, TPAHUIAX MPUMEHHUMOCTH TEOPHUH, ISl OMHMCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U IPOIIECCOB).

CucTeMHO-IeATENbHOCTHBINA MOIX0 B Kypce (PU3MKH peaTu3yercs MpekIe BCero 3a CUET
OpraHU3aIMU KCIIEPUMEHTAIILHON JIeATeTbHOCTH oOydJaroruxcs. st 6a30BOTo ypoBHs Kypca
(GU3UKA — 3TO HMCHOJIb30BAaHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M
1abopaTOPHBIX pabOT, KOTOpPBIE B MporpamMme Mo (u3uke OOBEAMHEHBI B OOIIUN CIUCOK
YUEHUYECKUX MPAKTHYECKHX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OIEHKH, OCYIIECTBISETCS Yy4YacTHHKaMH 00pa30oBaTebHOTO
mpoIriecca UCXOo/sl U3 0OCOOCHHOCTEH MJIaHUPOBAHUS M OCHaleHus kabunera ¢pusuku. [Ipu sToM
obecrieunBaeTcsi OBIaJcHUE OOYUYAIOMUMHUCS YMEHUSIMH TPOBOJWTH KOCBEHHBIC H3MEpPEHUS,
WCCIICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W TOCTAHOBKY OIIBITOB TIO TIPOBEPKE

MPCAJIOKCHHBIX TUIIOTE3.
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Bonbiioe BHUMaHUE yAenseTcs PELICHUIO0 Pacu€THBIX U Ka4eCTBEHHBIX 3aj1ad. [Ipu saTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SBJISIFOTCA 3a/1a4M C SIBHO 3aJlaHHOM (hU3MYECKON MOJIENbIO,
NO3BOJISIOIINE NPUMEHATh M3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfelna
Kypca, Tak U UHTErpupys 3HaAHUS U3 pa3HbIX pa3/iesoB. [ KaueCTBEHHBIX 3a/1ay IPUOPUTETOM
SBIISIOTCS 3aJaHusg Ha OOBSICHEHHE MPOTEKaHWs (U3NYECKUX SBICHHA M MPOIECCOB B
OKpY’Karollel >KU3HHU, TpeOyromue BbIOOpa (u3MuecKod MOAEnH A CUTyalMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBuum ¢ TpeboBanusimu  @I'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHn0 y4eOHOro mporecca 0a30BbI YpOBEHb Kypca ()M3MKM Ha YpPOBHE CPEIHETrO
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX NMPEIMETHOrO KaOuHeTa (PM3MKHU WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro LuKia. B xabunere
(GU3HUKH T0JIKHO OBITH HEOOX0UMOE 1a00paTOPHOE 00OPYAOBAHUE IS BHIITOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JleMoHCTpauMoHHOE 000pynoBaHME (OPMHUPYETCS B COOTBETCTBUU C IPHUHLUIIOM
MUHUMAaJIbHOM JOCTaTOYHOCTU M 00ecnedyrBaeT MOCTAHOBKY MEPEUYUCIEHHBIX B IPOrpaMMe IO
¢u3MKe KIIOYEBBIX JIEMOHCTpALUil [JIs HUCCIIECJOBAHMSI M3y4aeMbIX SIBJICHUM M IPOLIECCOB,
SMIMPUYECKUX U GYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.
JlaGopaTtopHoe 00OpyAOBaHUE AJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M 00ECIEeYMBAETCsl B pacyére OJHOTO KOMIUIEKTAa Ha ABYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AaHAJIOTOBBIX M IM(PPOBBIX MPHUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE HU(PPOBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 001IIEM 00pa30BAHUH SBIISIOTCS:
e (dopMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCAd K HAyYHOMY H3YYEHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

e Dpa3BUTHE TMPEJCTaBIECHUI O HAayyHOM MeETOA€ TMO3HaHUsA U (HopMUpOBaHHE
HCCJIEIOBATEIBLCKOTO OTHOIIEHUS K OKPYXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4YeHHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHe YMEHUI OOBACHATH SIBICHHS C UCTIOIb30BAHUEM (PU3MUECKUX 3HAHUHN U

HAYYHBIX TOKAa3aTCIbCTB,
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dbopMupoBaHUE MPEACTaBICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX

HAayK, TCXHUKH U TEXHOJIOT HiA.

I[OCTI/I)KGHI/IC 9THX ueneﬁ o0OecreunBaeTcs pe€IICHUEM CICAYIOOIUWX 3aJad B IIPOLECCEe

U3Yy4eHHUs Kypca (GU3MKU Ha YPOBHE CpEIHEro o0IIero o0pa3oBaHus:

nproOpeTeHne CUCTEMBI 3HaHUM 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKIIOYAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY 1 IIEMEHTHI aCTPOPHU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKUE 3HaHUA JUIsl OObSICHEHUs
¢u3nUecKux SIBICHUH B MPHPOJIE M JUIS TNPHHATUS NPAKTUYECKUX pEIICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pPAa3IMYHBIX 33/Ja4 C SBHO 33aJaHHON (hU3HYECKOi
MOZIETbI0, 3a7ad, MOJPa3yMEBAIOIIMX CAMOCTOATENIBHOE CO3AaHUE (DU3UUECKON
MO/JIeIU, aIEKBATHON YCIIOBUSM 3a/1auH;

NOHMMaHue (PU3MYECKMX OCHOB M TPUHIMIIOB JCUCTBUS TEXHHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIa/ICHUE METOJaMU CaMOCTOSITEJIbHOIO TUIAHUPOBAHUS M IPOBEAEHUS (DU3MUECKUX
SKCHEpUMEHTOB, aHaJIW3a M  UHTepOpeTanud  MHQOpPMAalUH,  ONpeAeeHUs
JIOCTOBEPHOCTH MOJIYYCHHOTO Pe3yiIbTaTa;

CO3J1aHUE YCJIOBUH /ISl pa3BUTHsI YMEHUI MTPOEKTHO-UCCIIEA0BATEIbCKON, TBOPUECKON

JIeSITENLHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS

orBoguTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezmeno), B 11 kiacce — 68 dacoB (2

yaca B HEJIEJII0).

[Tpennaraemslii B mporpamme 1o (Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT

SBJISIETCSI PEKOMEHJIOBAaHHBIM, YYMUTENb JIeJlaeT BBIOOp MpPOBEIEHUS J1abOpaTOpPHBIX PadOT U

OIIBITOB C y‘{éTOM WHAWBUAYAJIBbHBIX oco0eHHOCTEH O6y‘IaIOIJ_[I/IXC$I.
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COJEP)KAHUE OBYYEHUA

10 KUIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usnka — Hayka o npupone. Hayunele MeToasl MoO3HaHUsA OKpyxarouero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS PUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckne
3aKOHBI U TeOpUH. [ paHHIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIHIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaoroBsle ¥ U(GPOBBIC U3MEPUTEILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenieHne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMelleHUl 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTU U NEPEMEILICHUS MATEPUAIBHON TOUYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuHeliHoe nBHKEeHHE. [IBH)KEHHE MaTepUaJIbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOW MO MOJAYJI0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEHHas CKopocTh. llepumom u
yacTtoTa oopauieHus. LleHTpocTpeMUTETbHOE YCKOPEHUE.

TexHudyeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHUE: CIUIOMETp, ABUKCHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIC IIEpEJadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, WILTFOCTPALIAS] KHHEMAaTHYECKUX XapaKTEPUCTHUK ABHUKEHHUS.

[TpeoOpa3oBanue IBUKEHUN C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue nprxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.
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H3mepeHne yCKopeHus CBOOOIHOTO MaACHHUS.

HamnpaBnenue cCKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C 1IEJIbIO ONPEETICHUS] MTHOBEHHOU CKOPOCTH.

WccnenoBanue  COOTHOIIGHHMSI  MEXKIY  MYTSAMH,  NPONJACHHBIMM  TEJIOM  3a
MIOCJIE/IOBATEIbHbIE PAaBHBIE IPOMEKYTKM BpPEMEHHM IIPH PABHOYCKOPEHHOM JBHKEHHUHU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue ABUKEHUS LIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKCHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpuHuun otHocutenbHOCTH ['anuites. [lepBoiit 3akoH HeroTona. HEpLManbHbIe CUCTEMBI
oTCcY€Ta.

Macca Tenma. Cwma. Ilpunnun cynepno3unmu cuil. Brtopoit 3akon HerooTona st
MartepuanbHOU Touku. Tperuii 3akoH HproTOHA 111 MaTepuanbHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBbXKEHHUS U cuia TpeHus nokos. Koadoumment tpenus. Cuna conpoTuBIeHUS
P ABUKEHUH TeJla B dKUJKOCTH WM rase.

[TocTynarensHOE U BpalarelbHOE ABUKEHNE A0COTIOTHO TBEPAOTO TEA.

MOMEHT CHJIBI OTHOCHUTEIBHO OcCH BpamieHus. llnedo cuibl. YcClIoBUSL paBHOBECHS
TBEPAOTO TEIA.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHUE: MOAIIUIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBiieHnEe MHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHIIBI YIPYTOCTH OT AeQOopMarium.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOIbEME U NAJICHUU.

CpaBHeHI/Ie CHJI TPCHUA ITOKOA, KAYCHUSA U CKOJIBXKCHUA.
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VYcenoBus paBHOBecUs TBEPAOTo Tesla. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3yuenue aBrxeHUs Opycka 110 HaKJIOHHOM IJIIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.
HccnenoBanue yclIOBUN pPaBHOBECHUS TBEPIOTO TeJla, HMEIOIIEr0 OCh BPAIICHHUS.
Tema 3. 3aKoHbl COXpaHeHUs 8 MEXAHUKE
Nmnynbc MaTepralbHOM TOUKHU (Te€da), CUCTEMBl MaTEpUANIbHBIX TOUEK. MIMITylbc CUIIbI U
M3MEHEHUE UMITYJIbca Teja. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.
Pabora criisl. MOIIHOCTE CHJIBI.
Kunernueckast sHeprus marepuanbHOi Touku. Teopema 00 M3MEHEHMM KHHETHYECKOH
SHEPIHH.
[TorenunanbHast 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.
[TorennuanbHble U HEMOTEHLHMANbHbIE CHIIbL. CBA3b pabOThl HEMOTEHLMAIBHBIX CHII C
M3MEHEHHUEM MEXaHWYECKOM SHEPIruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPTUU.
VYupyrue u Heynpyrue CTOIKHOBEHHUS.
TexHHueCKne yCTpONCTBA U NPAKTHUYECKOE NMPUMEHEHHUE: BOLOMET, KOIED, MPYKUHHBIN
IIUCTOJIET, JBUKECHHUE PaKeET.
Jlemoncmpayuu
3aKOH COXpaHEHMsI UMITYJIbCa.
PeakTrBHOE IBHKEHUE.
[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PATHO.
Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi
N3ydyeHne aOCONMIOTHO HEYNPYroro yjapa C IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.
HccnenoBanue cBsi3M pabOTHl CHUJIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruu Teila Ha

MMPpUMEPEC PACTKCHUA PC3UHOBOI'O KT'yTaA.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI Meopul
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 00OCHOBaHHE.

bpoynoBckoe nBmwxkenue. Qudbdys3umsa. Xapaktep IBWKEHHS € B3aUMOJICHCTBUS YaCTHIL
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BemecTBa. MoJiend CTPOCHHUsSI Ta30B, >KUIAKOCTEH M TBEPIBIX TeT M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Moniekyn. KonudecTBo BemiecTsa.
[TocrossnHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ujeanpHoro rasa. AOCONIOTHasg TemIeparypa Kak Mepa CpeaHel KUHETHYeCKOH SHepruu
TEIJIOBOTO JBM>KeHMs vactull rasza. Illkanma temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporiecchl B UACaIbHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpeacTaBieHrne U30MPOLIECCOB: U30TEPMa,
u30Xxopa, nzobapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COETUHEHUI.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogens onbita ITepHa.

OnbIThL, JOKa3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mopenb, HUTIOCTpUPYIOLIAs TPUPOY JABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEATLHOTO ra3a, N30 POLECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

OmnpeneneHue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHATBI, 1aBJICHUS U TEMIIEPATypPhl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pEKEHHOIO ra3a.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHss SHEprHst 0AHOATOMHOIO
UJCAIBHOTO raza. Buael Teruionepenadn: TEIONPOBOAHOCT, KOHBEKIUS, U3JIydEeHUE. Y AeibHas
TEIJIOEMKOCTh BelecTBa. Koan4yecTBo TEIIIOTHI ITPH TEIUIONEpEaaye.

[TonsitTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B IpUPOIE.
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Tennobie MamuHbl. [IpuHIUIBL KeHCTBHS TEMIOBBIX MamuH. [IpeoOpazoBanus sHEPTUU B
TeIIOBBIX MammmuHaxX. KoaddumnueHT monesHnoro nerctus TerioBod MamuHbl. [{ukn Kapho u
ero K03 GUIUEHT MOJIE3HOTO AeHCTBHS. DKOIOTHYecKre MPoOIeMbl TEIIOIHEPTETHKY.

TexHuueckue ycTpoiicTBa M IPAKTHYECKOE IPUMEHEHHUE: JBUIATEIb BHYTPEHHETO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJI JIEHCTBHEM CKaTOrO BO3JyXa, HarpeBaHwe >(upa B JATYHHOH TpyOke myTéM
TpeHus (BUICOAEMOHCTpAIHs).

H3meHeHnne BHYTpEeHHEH sHepruu (TeMiepaTypbl) Tea npu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOT'O JIBUTaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne yaenbHOU TeT0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne w KoHneHcamws. Mcrmapenne wu  kureHue. AOCOMOTHAsS U
OTHOCHUTEIIbHAS BIAKHOCTh BO31yxa. HackIeHHbIN map. Y enbHas TEIUioTa mapooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkue xpucramasl. CoBpeMeHHble Marepuayibl. l[lnaBnenue u kpucramnuzauus. YelbHas

TeruioTa riasieHus. Cyonumanus.
YpaBHeHUEe TeII0BOro HangaHca.
TexHuueckue yCTpOWCTBAa M MNPAKTHUECKOE MPUMEHEHHE: TMIPOMETP M ICUXPOMET,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPEMCHHBIX Marcpuraios, B TOM YHUCJIC

HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu
CBolicTBa HACHIIIICHHBIX M1APOB.
Kumnenve npu mOHM>KEHHOM JIaBJICHHUH.
CrocoOb1 U3MEpeHUs BIAKHOCTH.
Hab6nronenue HarpeBaHus U TUTABJICHHS KPUCTAIUTHYECKOTO BEIIIECTBA.
JleMOHCTpanusi KpUCTAIIOB.
Yyenuueckuii sxcnepumenm, n1abopamopvie pabomuol

I/ISMepeHI/Ie OTHOCHUTEIBHOM BIAaKHOCTH BO31yXa.
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Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Dnexkmpocmamuka

Onextpuzauusi Tel. OJNEKTpUYecKuM 3apsai. JlBa Bua 2JIEKTPUYECKUX 3apsifOB.
[IpoBOIHUKY, TUDTIEKTPUKH U MOJTYIPOBOJHUKU. 3aKOH COXPAHEHHS 3JIEKTPUUECKOTO 3apsijia.

B3aumoneiicteue 3apsigoB.  3akoH Kynona. ToueuyHblii  3J€KTpUYECKUH  3apsl.
Onektpuueckoe mnojae. Hampsx€HHoOCTh 3nekTpudeckoro mnois. I[lpuHuun cynepno3uuuu
ANEKTPUYECKUX MOJIeH. JINHNKM HANPs)KEHHOCTHU IEKTPUYECKOTO MOJIA.

Pabora cun oanekrpocratudyeckoro mods. [loreHuman. Pa3HOCTP  MOTEHLIMAJIOB.
[IpOoBOIHUKY U AUDJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JluaiiekTpruueckass IpOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOIO KOHJEHCATOpa. OJHEPIus
3apsKEHHOT0 KOHJEHCATOopA.

TexHuuyeckue ycTpoilcTBa M NPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAsl 3allluTa, 3a3eMJICHHE SJEKTPOIPHUOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyHHBIM PUHTED.

Jlemoncmpayuu

Y CTpoUCTBO M IPUHIUII ACHCTBUSA 3JIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIL.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOoCTaTUYECKas 3allHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOMIaJAM IJIACTHH,
pacCTOSTHUS MEXKIY HUMH U TUAJIEKTPUIECKON TTPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepeHne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOro TOKa. VICTOUHMKH TOKa.
Cuna Ttoka. [TocTosHHBII TOK.

Hanpsixenue. 3akon OMa 11 yyacTka HEIu.

DneKTpuuecKoe COIIPOTHBIICHUE. VY nensHoe COIIPOTHBIICHUE BELIECTBA.

HOCJ’IG}IOB&TGHLHO@, napaujiCJIbHOC, CMCIIAHHOC COCAMHCHUE ITPOBOJHHUKOB.
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Pabora snexrpuueckoro Toka. 3akon Jxoyns—JIena. MOIIHOCTD 3JIEKTPHYECKOTO TOKA.

DJIIEKTPOABUKYILAsA CUJIA U BHYTPEHHEE CONPOTUBIIEHUE MCTOYHHMKA TOKA. 3akOoH Oma Juis
MOJTHOM (3aMKHYTOM) 2JIEKTpHUecKoi mernu. KopoTkoe 3aMbIKaHHeE.

DneKTpOHHask IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpUMECHass MPOBOAUMOCTh MOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
Jucconuanus. IEKTPOIIN3.

DNIeKTpUUYECKHil TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3psia. MoaHus.
IIna3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMIIepMETp, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHMS, BAKYYMHBIH THOJ, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MIOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaNPsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJHHMKOB OT JUIMHBI, IUJIOIIAIU
MOTIEPEYHOI0 CEUEHUs U MaTepuaa.

CMmelraHHOE COeTUHEHNE POBOTHUKOB.

[Tpsimoe uM3MepeHne 2IeKTpOABMKYHIEH cuibl. KOpoTkoe 3aMblKaHHE TajlbBaHUYECKOIO
DJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJIOB OT TEMIIEPATYypPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSS MPOBOIUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3ydeHne cMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIPOTHBIICHUS.

Habmonenue snextponunsa.

MexnpeamMeTrHblie CBSI3U
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N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce oOCyIIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MarTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusi, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOIO IO3HAHUS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHME CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpagKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl M HMX IPOEKIHUH Ha OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, ocMocC, TEII000MeH
JKUBBIX OpraHU3MOB (BHJIbl TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEH M Ta3oB, 3JIEKTPUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMALNS, FaIbBaHHUKA.

l'eoepaghus: BTaxxHOCTH BO31IyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIB30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W JpYyruWe), JBHUraTtelb BHYTPEHHErO CropaHusi, TapoBas TypOuHa, OBITOBOU
XOJIOIMIBHUK, KOHUIIMOHEP, TEXHOJIOTMH MOJIyY€HUsI COBPEMEHHBIX MAaTepHalioB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  JJIEKTPOCTaTHYeCKas  3allluTa,  3a3¢MIICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, dJEKTpOHArpeBareibHble NPHOOPHI,

AJIEKTPOOCBETUTENbHbBIE PUOOPHI, TaJTbBAHUKA.

11 KJIIACC
Pa3nes 4. DinekTpoamHaMuka
Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS
ITocTostHHBIE MarHuThel. B3auMopelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
BekTop MarHuTHOM MHAYKUIMHK. [[puHIMN Cynepno3niui MarHUTHBIX NoJIel. JIMHUY MarHUTHOU

WHIAYKIHU. KapTI/IHa JIMHUYA MarHUTHOM HUHAYKIOWUU MOJIA MOCTOAHHBIX MAarHUTOB.
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MarnuTtHoe 1osie IpOBOAHUKA ¢ TOKOM. KapThHa NWHMA MHAYKIMM MarHUTHOTO IOJs
JUTMHHOTO TIPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOI'O MPOBOJAHHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMoieiicTBre MPOBOJIHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna Jlopenua, e€ MOAynb M HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJTHOM MarHuTHOM mojie. PaGora cumsr JlopeHna.

SIBiieHnE HIEKTPOMArHUTHOM WHAYKUUH. [lOTOK BekTOpa MarHUTHOM HWHIYKIIUH.
DIIEKTPOABUKYILAS CUJIA UHIYKIIUMU. 3aKOH 3JIEKTpOMarHuTHOU uHaykuuu dapayes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIIAS CUJa UHIYKIUU B IMPOBOJHHKE,
JIBUKYIIIEMCS TTIOCTYNATENbHO B OJIHOPOAHOM MarHUTHOM IOJIE.

[IpaBuio Jlenna.

NHaykTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOJIBIKYIIAs CHJIA CAMOUHTYKIIAH.

DHeprusi MarHuTHOTO TOJISl KATYIIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTUII, MHIYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIUA MAarHUTHOTO TIOJIS.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[evicrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre AMeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
IMOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1ecTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHUSI BHCKTpOMaFHHTHOﬁ HWHAYKIU.
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Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUmMHble KOJ1€O0AHU

KonebarenbHass cucrema. CBoOoJHbIE MexaHMuYeckue KosebaHus. ['apmMoHuueckue
konebanus. Ilepmon, wactora, amrumtyga W ¢asa konebanuit. IIpyKUHHBIH MAasTHHK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE rapMOHMYEecKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

KonebarenbHbiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B UACATBHOM
KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXKJy MEXaHWYECKUMH H  3JICKTPOMarHUTHBIMH
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KojeOaTeIbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxamomux KojeOaHUsIX. BbIHYy)XJeHHble MeXaHUUYECKHE KOJeOaHus.
Pe3onanc. BeiHyKA€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tepemennblil Tok. CUHycOMIaIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IpousBoactBo, nepepaya W NOTPEOJIEHUE 3IEKTPUUECKOW SHEPIUU.
OKOJIOTUYECKHE PUCKH IpU IPOU3BOJCTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUS
AIIEKTPO3HEPTUU B IOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpoiICTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TeHEepaTOp IEPEMEHHOI0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHUK).

HaGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Hab6monenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcumsutorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHMsT OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mocneqoBaTeIbHOM COEIMHEHUU PE3UCTOPa, KATYIIKH MHIYKTUBHOCTHU U
KOHJIEHCATOopA.

Mopnens IMHUY 3IIEKTPOIIEpEadH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
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HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HA HUTH OT JJTUHBI HUTU U
Macchl Ipy3a.

HccnenoBanue IEpEeMEHHOIO TOKa B LENM W3  IIOCIENOBATEIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yca0BHs pactpocTpadenus. [lepuon. CkopocTs pacpoCTpaHeHus
U JuMHa BojHbl. [lomepeuHble M MpoAoibHblEe BOJIHBL. MHTepdpepeHuus u nudpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTth 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJICKTPOMAarHUTHBIX BOJIH. B3ammuas
opueHrtanus BekTopoB E, B, V B snekrpomaruutHoil BosHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpPaXCHHE, IMpeJoOMJICHHe, moysipu3anus, audpakmus, uaTepdepenuns. CKoOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYXKAKOIIeH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHME: MY3BIKAJIbHBIE MHCTPYMEHTHI,
yJIBTpPa3ByKOBasi AMATHOCTHKA B TEXHUKE W MEAMIMHE, Pajgap, pajiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoOCTPaHEHHE MOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Ten0 Kak HCTOYHUK 3BYKA.

Habmonenne orpaxkxeHus U IpeIoMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakii MEXaHMUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue cCBsI3M T'POMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYIOM M 4acTOTOM
KoJIeOaHU .

UccnenoBanue CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTpPaX€HUE, MPEJIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacIpOCTpaHEHUE CBETA B OHOPOIHON Cperie.

JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.
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Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenne cBeta. 3akOHbI IIpeJOMJIEHUs cBeTa. AOCOJMIOTHBIA IOKa3arelsb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenbHbI yros IOJHOIO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus ceera. CiioskHBIN cocTaB Oenoro cBera. L[Ber.

CoOuparomiue u paccenBaroiue JHUH3bl. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKasi CHJIa TOHKOM JTUH3BL. [locTpoenne n300pakeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOM JIMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH F€OMETPHUUECKON ONTUKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJI0IeHNsT MAKCHMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHHE OT JABYX CHH(a3HBIX
KOI'€pEHTHBIX HCTOUHUKOB.

Hudpakuus cBera. JludpakunonHas pemérka. YciaoBUe HAOMIOJEHUS IJIaBHBIX
MaKCHUMYMOB IIpH [1aIECHUH MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEIETKY.

ITonsipusanus ceera.

TexHudeckne yCTpOWCTBa M TPAKTUYECKOE IMPHUMEHEHHE: OYKH, JIyna, (oToammapar,
IPOEKIMOHHBIN anmapar, MHKpPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, JU(PPaKLHUOHHASL
pewéTka, NoJIsIpouI.

Jlemoncmpayuu

[TpstmonuHeHOEe pacHpocTpaHEHHE, OTpakeHUWE U MperoMieHue cBeTta. Onruyeckue
npUOOPBHI.

ITonHoe BHyTpeHHEE OTpaxeHue. Moens CBeToBOAA.

UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

Mopenn MEUKpOCKOIa, TEJIECKOIIA.

Hab6monenue nnrepdepeHimu ceera.

HaGnronenue nudpakuuu cera.

HaGnronenue nucrnepcuu cBeTa.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonryuenue criekTpa ¢ MOMOIIBIO TU(PPAKIHOHHON PEHIETKY.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

I/ISMepeHl/Ie IMMOKa3aTcyid MPEJIOMIICHUA CTCKIIA.
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HccnenoBanue CBOWCTB M300paKCHUH B JIMH3AX.

HabGnronenue aucnepcun cBera.

Paznen 6. OcHOBBI cnenuaJbHOMI TEOPUHA OTHOCUTECJIBHOCTHA

I'paHnLBI IPUMEHMMOCTH KJIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenualbHOM TEOpUHU
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJA CKOPOCTH CBE€Ta B BaKyymMe, IPUHLUI
OTHOCHUTEJIbHOCTH DWHILITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKPALLEHUE JITUHBI.
OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13b MaccChI ¢ 3HepI‘I/Ief/'I H UMITYJIbCOM peJIHTI/IBHCTCKOﬁ qaCTHUILIBI. 9Hepr1/1;1 IIOKOA.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6anmoeoii onmuKu

®oronsl. ®opmyna [lnanka cBs3u sHepruu GOTOHA C €r0 YACTOTOU. DHEPTUsl U UMIYIIHC
dboToHa.

Otkpeitie u wuccnenoBanue Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKoHBI
doroaddexra. Ypasuenune DitHmreitna 1 pororddexra. «KpacHas rpanuma» gorosdpdexra.

JlaBnenue cBera. Onbitel [1. H. JIeOenena.

XUMHYECKOe JICHCTBUE CBETA.

TexHuueckue YCTpONCTBA M MNpPAKTHUECKOE NpUMEHEHUe: (OTOdJIeMEHT, (HOTOJATUHK,
CoJIHEUHas OaTtapesi, CBETOIUOI.

Llemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTUHOM.

UccnenoBanue 3akoHOB BHeHIHETo GoTorddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnsiTel Pezepdopna mo paccesnuto o -uactuul. [lmanerapHas
Mozenb atoMa. [locrynater bopa. M3nyuenue u normiomieHne GOTOHOB MU MEPEXO/E aToma C
OIHOTO YpOBHS H3HEpruM Ha Jpyrod. Buasl crekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpPOAA.

Bonnosble cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOM Tyaau3M.

CronTagHoe U BBIHY)XXACHHOC M3JTYUCHUC.
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TexHudyeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHUE: CIEKTPaJbHBbIM aHAIN3
(CTIeKTpOCKOII), Jia3ep, KBAHTOBBIA KOMIIBIOTE.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nHedvaTbIX CleKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

HabGmonenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIIEPUMEHTHI,  JOKa3bIBAIOUIME  CIIOKHOCTH CTPOEHHUS  sjpa. OTtkpbiTHE
pamunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paguoakKTUBHOTO H3ITydeHHS.
CgoiictBa anb(da-, 6eTa-, raMmma-u3Iy4eHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTie TpoTOHAa W HeilTpona. Hykinonnas moxens siapa [eiizenOepra—lBaHeHKO.

3apsn sinpa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DJIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaaMOaKTUBHOIO pacnaza.

OHeprus cBS3M HYKJIOHOB B sijipe. SlnepHble cuiibl. JledekT Macchl sapa.

SAnepHble peakuuu. [leneHne u cUHTE3 A1ep.

Anepuuiii  peakrop. TepmosinepHblii cuHTe3. IIpoGneMbl M NEpCHEKTHUBHI  SACPHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIBI. OTKpPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTalbHbIe B3auMOIeHCTBUS. EqUHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHuuyeckue ycTpolCTBa U MPAaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,

AJIEpHBIN peakTop, aTOMHass boMOa.
Llemoncmpayuu
Cy€TunK MOHU3UPYIOIIUX YaCTHUII.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. JiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH
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Oranbel pa3BUTUsA  acTpoHoMuu. llpukiiagHoe U MHPOBO33pPEHUECKOE 3HAUYEHHUE
aCTPOHOMMHU.

Bup 3Bé3anoro neba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIAUMOE JABUKCHHE.

ConneuHas cucrema.

Connue. Conneuynas axTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3ABI, X
OCHOBHBIC XapaKTEpUCTUKH. JluarpamMma «CHEKTpajbHBIA KJIAacC — CBETUMOCTbY». 3BE3[bI
[JIABHOW IIOCJIEOBATEIIBHOCTU. 3aBHCUMOCTh «Macca — CBETHMMOCTb» JUlsl 3BE3] IJIaBHOM
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE IPEACTABICHUS O
IIPOUCXOXKAECHNUHN U 3BotoLuu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [Iyte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ["anaktuke. Tumbl
rajnakTuk. Paguoranaktiuku v kBasapsl. YEpHbIe ABIPHI B Apax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
bonbiioro B3psiBa. PennkToBoe usimyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M € MCIOJb30BAaHUEM KOMIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJIeNICHUs MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, utaner, Maeunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Pone (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUYECKOW, COLMAIbHON U
THYECKON cdepax [esATeTbHOCTH 4YeJIOBEeKa, pojlib M MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJb (U3NYECKON Teopun B (OPMUPOBAHUU
IpEeJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPaA B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs ¢ Y4ETOM
COJIEp’KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
SBJICHME, Hay4HbI (akt, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAONIOJECHHE,

AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEITb, U3MEPEHHUE.
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Mamemamuxa: pelnieHne CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLIUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIMY HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JIEMEHTapHBIX (DYHKIIMA,
NPU3HAKYA TOJ00HS TPEYTOJIbHUKOB, OTPEICTICHNE TUIOMIAAN TUIOCKUX GUTyp B 00BbEMa Tell.

buonoeusn: snexrpuyeckue SBICHUS B JKMBOM Hpupoze, KojeOaTenbHbIC IBIKEHUS B
JKUBOM NIPUPOJIE, ONTUYECKUE SIBICHUS B JKUBOM IIPUPOJE, ACHCTBUE pajualiy Ha >KUBBIC
OpraHU3MBlI.

Xumusa: CTpOCHME aTOMOB M MOJIEKYJ, KPHUCTa/UIMYECKast CTPYKTypa TBEPABIX TeEll,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

lI'eoepaghus: marHuTHBIE TOJOCA 3€MJIM, 3aJI€KM MarHUTHBIX Py, (GoTochEMKa 3eMHON
IIOBEPXHOCTH, NPEJCKA3aHUE 3eMIIETPSACEHUM.

Texnonozusn: NMHUM HJIEKTPOIIEPENad, T€HEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEIID,
WHAYKIMOHHAs TIeYb, pajap, paauoNpHEMHUK, TeNeBHU30p, aHTeHHa, Tenedon, CBY-meus,

HpOGKI_[I/IOHHHﬁ arirnapar, BOJIOKOHHas OIITHKAa, COJIHCUHAA 6aTape;1.



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«®u3nka (6a30Bb1ii yposens) 10-11 kaaccenn»

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
11O ®U3UKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA30OBAHUA

OcBoenune yuebHOro mpeavera «®dusuka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBII  ypOBEHb) JOJDKHO  OOECHEeUUTh  JOCTHXKEHHME  CIEIYIOIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pPa30BaTEIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMS y4eOHOro mpeamera «DH3HMKa IOJDKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
HO3ULKMEH JMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHHX
yOeXKIIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM  POCCHICKOro  0OIIecTBa,
pacimpeHue KU3HEHHOTO OIBITAa M ONBITa JEATEIFHOCTH B IMPOLIECCE Peaan3allii OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHOM JAESITENbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM IMO3ULMH  O0ydYaroIlerocs Kak aKTUBHOIO W
OTBETCTBEHHOI'0 YJIEHa POCCUHCKOI0 OOLIECTBA;

IOPUHATHE TPAAULMOHHBIX OOIIEUEIOBEUYECKUX TI'YMAHUCTHUECKUX U JEMOKPATHYECKHX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aluy;

yYMEHHUE B3aWMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKLIMSAMU M Ha3HAUEHUEM;

TOTOBHOCTh K TYMaHHUTaPHOH U BOJIOHTEPCKOH NI TETHHOCTH;

2) NAaTPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paXTaHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXEHHUSM POCCHMCKHX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEACHUS;

CIOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B JIEITEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAyLIEero;
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4) 3CTeTHYECKOT0 BOCTIMTAHUA:

JCTETHYECKOE OTHOIIEHHE K MUPY, BKIIIOYAsi SCTETUKY HAyYHOT'O TBOPYECTBA, IPHUCYIIETO
(bu3HIECKOI HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpPEC K pas3iuyHbIM cdepaM Npo(hecCHOHANBHOW JESTEIBHOCTH, B TOM YHCIC
CBSI3aHHBIM C (U3MKOM W TEXHUKOW, YMEHHE COBEpLIATh OCO3HAHHBIM BBIOOp Oymymiei
npodeccun 1 pearn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K O0pa30BaHHMIO M CaMOOOpPA30BaHMIO B OOJIACTH (PU3UKU Ha
MPOTSYKEHUU BCEU KU3HU,

6) IKOJIOrHYEeCKOT0 BOCTIUTAHMS:

C(OPMUPOBAHHOCTh HKOJOTMYECKOH KYJIbTYpPBl, OCO3HAHHE TJIOOAIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYLIECTBICHUE JIEUCTBUM B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHMS
1eJIel yCTOHYMBOTO pa3BUTHS YEIOBCUECTBA;

pacIIMpeHHe OIbITAa JIESATEIBHOCTH OSKOJOTMYECKOM HANpaBICHHOCTH Ha OCHOBE
UMEIOLIMXCS 3HAHUH 110 PU3HMKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

C(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BuTUS PU3NIECKON HAYKH;

OCO3HaHUE I[CHHOCTH HAy4YHOH JeSTeIbHOCTH, TOTOBHOCTh B TIPOIIECCE M3YUCHHS (PU3UKH

OCYHICCTBIIATE MPOCKTHYIO U UCCIICIOBATCIIBCKYIO ACATCIIBHOCTE MHAWBUAYAJIIBHO U B T'PYIIIIC.

METAINPEAMETHBIE PE3YJIBTATBI
ITo3naBaTebHBbIE YHMBepPCcaJbHbIe YUeOHblIe AelicTBUS
Ba3oBble 1oruyeckue neiicTBus:
CaMOCTOSITENIbHO (POPMYIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTrpuBaTh €€
BCECTOPOHHE;
OINPEAEIIATD LENH NEATENbHOCTH, 33JaBaTh apaMEeTPhl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMbIX (PM3NYECKUX SBIICHUSX;
pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHbBIX
Y HEMATEpUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB ILEISAM,

OLICHUBATb PUCKHU HOCHG}ICTBI/Iﬁ JACATCIIBHOCTH,
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KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSX pPEaTbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAaHHOTO B3aUMO/JICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble uccienoBare/bCKue AeiCTBUSA:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHATUSIMH W METOAamMu (pU3MYecKoi
HaYyKH;

BJIa/IETh HaBbIKAMHU Y4EOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITEeIbHOCTH B 001acTu
(GU3HKY, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3IMYHBIX METOJ/IOB TTO3HAHHSI,

BJIQJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETALNHU,
npeoOpa3oBaHMI0 M MPUMEHEHUI0 B PAa3IMUHBIX YYE€OHBIX CUTYyallUiX, B TOM 4HCIE MpU
CO3/IJaHUU Y4EOHBIX MTPOEKTOB B 00J1aCTH (HU3UKY;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJABUTATh
TUNoTe3y €€ pelleHHs, HaXOAuUTh AapryMEHThl [UIs JO0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJ]aBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IIOJYYEHHBIE B XOJE pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKU
OIICHUBATDH UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIC 33Jauyd B OOPa30BATEIbHON NEATEIHHOCTH, B
TOM YHUCJIE IPU U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsM, OLICHUBATh TPHUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATETbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTMHAIbHBIEC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]Ia4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanmeii:

BIIAJICTh HABBIKAMU TMOJyYeHUsS WHOOpMAIMU (PU3HUECKOTO COACPIKAHUS U3 UCTOUHUKOB
pa3HbIX THWIIOB, CAMOCTOSTENIbHO OCYIIECTBJIATh IIOUCK, AaHAJMW3, CUCTEMAaTHU3alUi0 U
MHTEPIIPETAINIO UHPOPMALINK Pa3INYHbIX BUOB U (OPM MpeacTaBIeHUS;

OIICHUBATH JJOCTOBEPHOCTH WH(MOPMAITUH;

WCIIOJTB30BaTh CpEICTBA HWH()OPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeH s, TPABOBBIX U

ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;
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CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACP)KAaHUS B pPa3NIUYHBIX (opMmarax ¢ y4EToMm
Ha3HayeHus: WHGOpPMalMM M UEJIEeBOM ayAUTOpPUM, BBIOUpas ONTUMAaJIbHYIO GopMy

MMpEACTAaBJIICHUA U BU3yaJIU3alllH.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE yYeOHbI€ 1eiiCTBHUS:

OCYILECTBIIATH OOIICHNE HA YPOKaxX (pPU3UKHU U BO BHE-YPOUHOI JEATEIBHOCTH;

pacro3HaBaTh MPEIIOCHUIKH KOH(GIMKTHBIX CHTYAIlUH U CMST4aTh KOH(QIUKTHI;

pPa3BEPHYTO M JIOTHYHO HM3JaraTh CBOKO TOYKY 3PEHHS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CpEICTB;

HOHMMATh M MCIOJIB30BaTh IPEHMYIIECTBA KOMaH/IHON U HHANBHYaIbHOW pabOTHI;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHI ¢ Y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KayK/IOT0 WICHA KOJUICKTUBA;

INpUHHUMAThL LECJIN COBMECTHOM ACATCIIbHOCTH, OPraHMU30BbIBATH W KOOPAWMHUPOBATH
JeHCTBUSL 1O €€ JOCTH)KCHMIO: COCTAaBISTh IUIAH ACHCTBHIA, paclpeiessiTh pPod C y4ETOM
MHEHHH YY4aCTHHKOB, 00CYXJaTh PE3yJIbTaThl COBMECTHOM PabOThI;

OLCHUBATb KA4YCCTBO CBOCI'O BKJIaJa M KaXXKA0I0 ydyaCTHUKA KOMAaH/bl B O6HII/H>'I pe3yiabTart
10 pa3pabOTaHHBIM KPUTEPHSIM;

HpeuiaraTb HOBBIC MPOEKTHI, OLICHHBATh HMJCU C IO3UIUH HOBHU3HBI, OPUTHHAIBHOCTH,
HPaKTUYECKOI 3HAUNMOCTH;

OCYIICCTBIATL TIMO3UTHUBHOC CTPATCTUYCCKOC IIOBCACHUC B PA3JIMYHBIX CHUTyalUAdX,

MMPOSBJIATE TBOPUYECTBO U B006pa)K€HI/I€, OLITH WHUIIMATHBHBIM.

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIe el CTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO JESATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHMsS PAcu€THBIX M KAayeCTBEHHBIX 3a/ady, IJIaH
BBIMOJIHEHUS] TMPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;
JienaTh OCO3HAaHHBIN BBIOOpP, apryMEHTHPOBaTh €ro, Oparb Ha ceds OTBETCTBEHHOCTH 3a

perieHue;
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OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocOOCTBOBaTh (POPMHUPOBAHUIO M MPOSABICHUIO JSPyAULMU B o00jgacTu (U3HKH,
HOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B [EATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIBTATOB LEIISAM;

BJIaJICTh HaBBIKAMU [103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIUTEIIBHBIX IIPOLIECCOB, UX PE3YJITATOB U OCHOBAHUM;

UCTIOJIb30BaTh MPUEMBI pedIIeKCUU TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITATOB IEATEIbHOCTH;

IPUHUMATD ce0sl, TIOHUMasi CBOU HEJOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B npornecce 1ocTHKEHMS TMUHOCTHBIX PE3yJIbTAaTOB OCBOCHUS IPOIPaMMBbI 110 (GU3UKE IS
YPOBHS CpeaHero o0mero o0pa3oBaHus y O0YYaIOMIMXCS COBEPIIEHCTBYETCS 3MOLMOHAIBHBIN
UHTEJJIEKT, MPEANoaraouil coOpMUpPOBaHHOCTD:

CaMOCO3HAaHUs, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTh HAlpaBJIEHUS Pa3BUTHUS COOCTBEHHOM 3MOLIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHMS, BKJIFOYAIOILETO CaMOKOHTPOJIb, yMEHUe IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBALIMM, BKIIIOYAIOUICH CTPEMIICHHE K JOCTHXKEHUIO LEIU U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

AMIATHM, BKIIIOYAIOUIEH CIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €r0 MPH OCYIECTBICHUN OOLIEHUS, CIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTh BBICTPAaWBaTh OTHOLICHUS C JIPYTUMHU

JIOIbMH, 3a6OTI/ITBC$I, MPOABJIATH UHTEPEC U pa3pCllaTb KOH(I)J'II/IKTLI.

NPEAMETHBIE PE3YJIbTATbBI
K xonmy oOyuenust B 10 Kiacce npeaMeTHbIe pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:
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JIEeMOHCTPUPOBATh HA MpUMeEpax poiib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4yHOW KapTUHBI MHMPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TE€XHOJOIHH, B IPAKTHYECKOH
JEATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENeW: MaTepualibHas
TOYKA, WHEPIUAIbHAS CHCTEMa OTCYETa, a0COTIOTHO TBEPIOE TENO, WACATbHBIA Tra3, MOACIU
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TeJ, TOUYCYHBINA DJIEKTPUYECKUM 3aps] MPU PELICHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (U3NYECKHUE SBJICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpHUM CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMMKU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE IaJieHUe Tell,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMoneucTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHUE, CTPOCHHUE XKUAKOCTEH M TBEPABIX TeJl, U3MEHEHHE o0bEMa Ten IMPU HarpeBaHUU
(oxJ1aXx/1€eHNHN), TEIJIOBOE PAaBHOBECHUE, HCIIAPEHUE, KOHIEHCAUs, [JIaBJICHUE, KpUCTAIIIN3aIus,
KHUIICHUE, BJIAKHOCTH BO3J]lyXa, IOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
CoCyZe, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMsI raza B H30IpoLeccax, IEKTpU3alus Tell,
B3aUMOJICVCTBUE 3apsI0B;

ONMCHIBaTh MEXAHMUYECKOE JIBU)KEHUE, UCIOJb3ys (PU3UUYECKHUE BEJIUYMHBI: KOOpAUHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Chjla, UMITYJIbC Tela, KHHETHYECKas
SHEprus, MOTEHLMAalbHas SHEprus, MexaHuuyeckas paboTa, MEXaHHWYecKas MOIIHOCTb; IpH
ONMMCAHWU MPABUIBHO TPAKTOBaThb (PU3MUECKUH CMBICH HCHOJb3YEMBIX BEIMYMH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTrUMH BEJIMUYUHAMH,

ONMCHIBATh HW3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHMS, HCIOJIB3YS
¢u3nyeckue BEIMYMHBL: JaBJIEHUE Ta3a, TEMIlepaTypa, CpEAHssl KUHETHYeCKas DSHEprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTU4yHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSSI dHEprus, padora rasza, Kod(Q(UIKEHT MOJIE3HOTO JEHUCTBUS TEIJIOBOIO
JIBUTATENISA; IPU ONHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UUYECKHI CMBICI UCHOIb3YEMbIX BEIUYHH,
uxX OOO3HAYEHMS U EIUHMIBI, HAXOIUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONKCHIBATh U3yUYCHHbIE 3JIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONIb3ys (PU3NUECKUE BETUUMHBL AJIEKTPUUYECKHM 3apsijl, dJIEKTPUUYECKOe oI,

HaHpH)KéHHOCTB nojrs1, MOTCHIOHUAJI, PA3HOCTb IIOTCHLUAJIOB, IpPU OINHCAHHU TIPABUJIBHO
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TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, UX OO0O3HAUCHHs W EAMHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE AAHHYIO (DU3MUYECKYIO BEJIMYMHY C APYTUMH BEIMUYUHAMU;

aHAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBIEHUS, UCHOJB3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotenud, |, |l u Ill 3akonsr HbroTOHA, 3aKOH coxpaHeHus
MEXAHUYECKOM SHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CUJI, IIPUHIUIT
pPaBHOIPABUSl MHEPLMAIBHBIX CHCTEM OTCUETA, MOJIEKYIISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHMUS
BEIIIECTBA, I'Aa30BbI€ 3aKOHBI, CBA3b CPEJHEH KHHETHMYECKOW HHEPIrUU TEIUIOBOIO JBHMIKEHMS
MOJIEKYJ C aOCOJNIIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JNIEKTPUYECKOrO 3apsiia, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €ro MaTeMaTH4eCcKOoe BBIPAXKEHHUE U YCIIOBUS (IpaHMILIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIoBHUS UX O€30M1aCHOTO UCIOIb30BaHUS B IOBCEHEBHOM KU3HU;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBJICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM INPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3ToM  (HOpPMYIHPOBATH
npobiemy/3agadyy M TUNOTe3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HUCIOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOTPELIHOCTEN N3MEPEHUi];

UCCJIEIOBaTh 3aBUCUMOCTH MEXIYy (U3NYECKUMH BEIMYMHAMU C HCIHOJb30BaHUEM
OpSIMBIX M3MEPEHMH, MPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3YJIbTaThI
HOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEIWYHMH B BHJE TaONMIl U IpadUKOB, JIeIaTh BBIBOAI
10 pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOmoaTh INpaBuia O€30MacHOro TpyAa MpU MPOBEICHHM HCCIEAOBAaHMM B paMKax
y4eOHOT0 OJKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOM U  IPOEKTHOW JAEATENBHOCTU C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOpHOro 000pyI0BaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIN3a YCIOBHS 337a4l BIOUPATh (PU3MUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUMHBI U (OPMYJIbI, HEOOXOAMMBIE M €€ pelleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,

pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEUYMBYIO LEMNOUYKY

paCCY)K,Z[eHI/Iﬁ C 0H0p0171 Ha U3YYCHHLIC 3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-ICCKI/IG SIBJICHUA,
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UCTONB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MUHTEPHpPETAlMH U MPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOM HH(QOpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKHU
aHAJTM3UPOBAThH MOJIy4aeMyI0 HHPOPMALIHUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HAyKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKWE 3HAHHUA MO (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAIICHUHU C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIe C BHIIOJHEHUEM Pa3IMYHBIX COLUATIBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYONbl, palMoOHAIbHO pacmpelnessiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTh B
HECTaHJIapPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 yYYaCTHUKOB T'PYIIIbI B

peLICHUE paccMaTpUBaEMOil TPOOIIEMBI.

K koniy oOyuenust B 11 Kjaacce npeaMeTHbIe Pe3y/ibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxxaTb c(hOPMHUPOBAHHOCTh y OOYUaAIOLIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUN COBPEMEHHOMN
HAYYHOH KapTHHBI MUpa, B Pa3BUTUU COBPEMCHHON TEXHUKU M TEXHOJOTHM, B MPAKTUYCCKOMH
NeSITeIIbHOCTH JIFO/ICH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KAPTUHBI MUPA;

YUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3MUECKUX MOJAENeH: TOYEeUHBIN
BHCKTpI/I‘IeCKI/II\/’I 3apsan, Jyd CBETa, TOYEYHEI HCTOYHUK CBC€Ta, dacpHad MOJCJIb aroma,
HYKJIOHHAs! MOJIEJIb aTOMHOTO Si7[pa MPH pelieHnr GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (pu3MUecKkue sBIEHUS (MPOLEcChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHA ¥ KBAaHTOBOUM (DM3HMKH: AJICKTPUYECKas MPOBOIUMOCTh, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHuTHOC HeﬁCTBHﬂ TOKa, BSaHMOHeﬁCTBHe MAariuToOB, OJJICKTPOMAarHuTHas
WHIYKIUSA, JAEHCTBME MArHUTHOTO TOJISI Ha NPOBOJHUK C TOKOM M JABWXKYLIUMHCS 3apsl,
AIIEKTPOMArHUTHBIC KOJIeOaHUs U BOJHBI, IPSMOIUHEIHOE pacpoCTpaHEHHE CBETa, OTPaKEHHE,
npenomiieHue, uHTepdepeHuus, audpakius W TMONSIpU3alUSg CBeTa, ITUCIEPCUsi CBeTa,
dotoanexkrpuueckuii 3¢pdexT (pororddexT), cBeToBOE NaBieHre, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAs U HICKYCCTBEHHAS PaINOAKTUBHOCTD;

OTHCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPHUECKHUE, MATHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PA3UYHBIX CPEN) U JJIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),

UCIONB3YSl (U3NYECKUE BEIMYMHBI: DJEKTPUUECKUH 3apsj, cujila TOKa, DSJIEKTPHUYEcKOoe
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HaNpPsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTH
KaTYILIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MArHUTHOTO IOJeH, MepuoJ M YacTtoTa KojeOaHuUW B
K0JIeOAaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIA JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUII CMBICI HCIOJNb3YEMbIX BEIMYMH, MX OOO3HAYEHHS M €IHUHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONHKCBHIBATh M3YYECHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PU3HMUECKue
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIyasC (OTOHA, MEpPHOJ TOoJypacmaja, SHEPrus CBSI3W AaTOMHBIX SJ€p, MPU ONHUCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (DU3MUYECKYIO BEIWYHHY C JIPYTHMHU
BEJIMYMHAMH, BBIYHCIISTH 3HAYCHNE (PU3UUECKON BETMYMHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHONB3Ys (PU3NYECKUE 3aKOHBI U
OpUHUMIBL: 3aKkoH OwMa, 3aKOHbl IIOCJIEAOBATENBHOIO M MApaJUIEIbHOTO COEAUHEHUs
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLIHUH, 3aKOH
IPSIMOJIMHEMHOIO pacHpOCTPAHEHUsI CBETA, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IPEIOMJIICHUS
cBeTa, ypaBHeHHe OHHIITeWHa I ¢GoTtodddekra, 3aKOH COXpaHEHUS HHEPruH, 3aKOH
COXpPAaHEHHUsI MMIYJbCa, 3aKOH COXPAHEHUs DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMciia, MOCTyjlaThl bopa, 3aKOH paJnOakTUBHOIO pacmnajaa, Ipu 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa, €0 MAaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHMIIbI,
00JacTv) MPUMEHUMOCTH;

OINPEACIIATh HAIPaBJICHUE BEKTOPA MHIYKIUU MAarHUTHOTO IOJS IPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHNE, CO3/1aBaEMO€E TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITMOJHATh 3KCIIEPUMEHTHI MO HCCIIEJOBAHUIO (PU3UYECKUX SIBJICHUM M MPOLECCOB C
UCMOJIb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (QOpMYyJIHpOBaTh
npobiemy/3agayy M TUNOTE3y Y4eOHOro SKCIEpUMEHTa, CcOOUpaTh YCTaHOBKY U3
MPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTDH OMBIT M POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISATh MpSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (U3MUECKUX BEJIWYHH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKH

MOIPEIIHOCTEN U3MEPEHUN;
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ucciaeca0BaTh 3aBUCUMOCTU (1)I/ISI/IHGCKI/IX BCJIMYUH C UCIIOJIb30BAHHUEM IIPAMBIX H3M€p€HPIfII
IpU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YJIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
busznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKOB, JelaTh BBIBOABI MO pe3yJabTaTaMm
UCCIIEIOBAHMSI,

coOmoiaTh npaBmia 0€30MacHOro Tpyda NpPU TMPOBEICHHHM HCCIEAOBAHMM B paMKax
y4eOHOr0 SKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M  TMPOEKTHOW JESTeNbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1TaOOPaTOPHOro 000pyI0BaHUS;

pemats pacu€THBIC 3aJa4d C SIBHO 3a/JaHHON (U3UYECKOW MOJENbI0, HCIOJIB3Ys
¢u3nveckre 3aKOHBI M MPUHIUITBI, HA OCHOBE aHAJIN3a YCIOBHS 33a4H BHIOMPATh (PU3HUECKYIO
MOJieJIb, BBIACHATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXoIuWMble IJs e€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOJyYEHHOTO 3HAYeHUS (PU3NUECKON BETHMUNHBI,

peiiaTb KAa4YC€CTBCHHBIC 3aJadu: BLBICTpaWBAThb JIOTMYCCKH HCIPOTHUBOPCUMBYIO ILICIIOYKY
paccyXJIeHH ¢ ONOpOor Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHUS,

UCIIONb30BAaTh NPU  PELICHHMH Y4EeOHBIX 3a7ad COBpPEMEHHbIE HWH(OPMAalUOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MUHTEPHPETAMH U MPEICTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON WH(OPMAIIMK, TOJYYCHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPHUTHYCCKU
aHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMAIUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKHUX YCTPOUCTB, pa3anvaTh
yCIIOBUS UX 0€30MacCHOr0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU;

IPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

UCIIONB30BAaTh TEOPETHUYECKHWE 3HAHMS 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHns 0€30MacHOCTH MPU OOpaIlleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, TS
COXpaHEHHUsI 3/10pOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY Kalollel cpee;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, MJIaHUPOBATh padoTy
IpyONbl, palMOHAJIbHO pacHpeleNsITh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYallMsX, aJ€KBaTHO OLIEHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB TIPYIIIbI B

peaiceHuc paCCManHBaeMOﬁ HpO6HCMLI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnsie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznea 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bubmuorexa [JOK
1.1 ®u3uKa 1 METOAbl HAYYHOI'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimnematitica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbie COCTOSIHHSI BEIIIECTBA. 5 bu6mmoreka [IOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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®dazoBbIe IEPEXO/IbI https://m.edsoo0.ru/7f41bf72

Uroro no pazgeny 24

Paznea 4. JIEKTPOJAUHAMUKA

bubmuoreka [JOK
41 MCKTPOCTATHKA 10 1 https://m.eds00.ru/7f41bf72
[TocTosiHHBIN 51eKTpUYECKH TOK. TOKH B bubnnorexa [HOK
4.2 12 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 3
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11 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM undpoBbie
Ne ni/m P Kourpoabuble IIpakTHyeckue (1uubp )
NMPOrpaMmblI Bcero odpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 11 1 3 bubnuoreka [JOK
' VHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 1 bubnuoteka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41¢97¢
MexaHn4yecKkne U SJIEKTPOMArHUTHHIS bubnmnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24
Pasznen 3. OCHOBBI CHEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI cIEIIUATBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTUKH 6 bubmuoreka [JOK



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 Crpoenne aroma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4, A
3 TOMIHOS SPO > https://m.eds00.ru/7f41c97c
Hroro no pazaeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

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

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 1

Hroro no pazneny 7

Paznesa 6. OBOBIIAIOIIEE ITOBTOPEHHUE

bu6mmoreka [IOK
6.1 Ooobmaiomee noBTopeHHe 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypcsbl

®du3uka — HayKa O PUPOJIE.

1 Hayungsie MeTZK bl nofoHI/m 1 bubmmorexa LOK

yi a https://m.edsoo.ru/ff0c32e2
OKPYXKAroIIero Mupa
Posb 1 MecTo ¢uzuku B

5 bopMHUPOBaHUH COBPEMEHHOMN 1 bubnuoteka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAEATEIBHOCTH JIIOIEN
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMepHOE NpsIMONTMHENHHOE 1 bubmuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnnorexka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e

6 CBobogHoe majieHne. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.

. bubnmoreka [JOK

7 JIBm>KeHrne MaTepuaabHON TOYKH 10 1

OKPYXHOCTH

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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[Tpuniun otHocuTenpHOCTH ["anues.
8 HuepruanbHble CUCTEMEI OTCYETA 1 bubmnorexa [IOK
P . ) https://m.edsoo.ru/ffOc3be8
IIepsriit 3ak0H HproToHA
Macca tena. Cuna. [Ipunmun
9 CyIepIOo3nInU cuil. Bropoii 3akon 1 bubmorexa LHOK
YHep ' P . https://m.edsoo.ru/ffOc3be8
HproToHa 117151 MaTepHaIbHOW TOYKH
Tpernii 3akoH HproToHa 1151 bubnnorexa [HOK

10 1
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TsoKecTu. IlepBasg kocMuueckas 1 bubnmorexa [IOK

Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec 1 bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tperust. Koaddumumeut tpenuns.

13 Cuna Zgn OTI/IBJ‘ICI—(IbI/I(l:I pu BI/IS(GHI/II/I 1 bubmmorexa [TOK

p pr A https://m.edsoo.ru/ff0c3f76
Tena B )KAAKOCTH WIIU rase
[TocTymarenbHOe U BpalaTeabHOe

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. 1 bu6mmoreka [IOK
MowmenT cubl. 11nedo cuisl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBeCHUsI TBEPJIOTO Tea
NMitynbsc MaTepHalbHON TOYKH,

15 CHCTEMbI MaTEpPUATIbHBIX TOYECK. 1 bubnuorexa [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE BUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckast sHEprus MarepuagbHON 1 bubnmoreka [JOK
Touku. Teopema 06 M3MEeHEHUN https://m.edsoo0.ru/ff0c4502
KMHETUYECKOI YHEPTUHN



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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17

18
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[TorenuunanpHas SHEPTHUs.
[ToreHuuanbHas SHEPTUs YIPYTo
ne(pOpMHUPOBAHHON NPYKUHBIL.
[TorenmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToreHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBs3b pabOTHI
HCIIOTCHIIUAJIBHBIX CHUJI C USMCHCHHUEM
MeXaHUYECKOU OHCPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU
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bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«MccnenoBanue cBsizu pabOTHI CHITBI C
M3MCHECHUEM MEXaHWYECKON SHEPTUH
TeJa Ha IPUMEPE PaCTHKCHHUS
PE3UHOBOTO JKT'yTay

20

21

22

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYEeCKOU Teopuu. bpoyHOoBcKoe
neuxenue. udpoysus

Xapakrep JBUKEHHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUS Ta30B, )KUIKOCTEH
U TBEPABIX TEI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4b74

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyin. KonnuectBo
BemectBa. [locTtostHHas ABoraapo



https://m.edsoo.ru/ff0c461a
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TermoBoe paBHOBecue. TemnepaTypa
24 u e€ uamepenue. lllkana remneparyp 1
Ienscus
o5 HUneanpueri raz 8 MKT. OcHOBHOE 1 bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoutoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETHYECKOM SHEPruun 1 bubnuorexa [JOK
JBHKECHUS MOJIEKY. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akon [lanbroHa. ["a30BbIe 3aKOHBI 1
JlaGopaTopHnas pabota
98 «MccnenoBanre 3aBUCUMOCTH MEXKIY 1
napaMeTpamMy COCTOSHHUS
Pa3peKEeHHOTO raza
29 M3omponeccsl B UI€aIbHOM Ta3e U UX 1 bubnnorexka [JOK
rpaduueckoe npeacTaBIeHNue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 criocoOsl e€ n3meneHus. Konnyectno 1 bubnnorexka [JOK
TEIUIOTHI U paboTta. BuyTpeHHsst https://m.edso0.ru/ff0c5952
DHEPrHUsl OJJHOATOMHOIO UEATILHOTO
rasa
bu6mmorexa [IOK
31 Bugst Terionepesau 1 https://m.edso0.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTD BELLIECTBA.
32 KomuuectBo TemnoTs! npu 1 bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢c36
Terutonepenade. AnuabaTHbIN mporecce



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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33 I1epBblii 3aKOH TEPMOJAMHAMUKH U €T0 1 bubnnoreka [HOK
MIPUMEHEHHUE K U30IpOolIeccam https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs npoiieccoB B

34 npu f_)) e. Bropoit I;aII:OH 1 bubmiorexa LIOK

PHpOZE. BTOP https://m.eds00.ru/ff0c6230
TEPMOJUHAMUKHU

35 ITpunnun nevicreus u KII/ TermoBoi 1 bu6mmoreka [IOK
MaIIHbI https://m.edso0.ru/ff0c600a

36 Huxn Kapro u ero KI1J] 1

37 DKoJ0ru4ecKue npooIeMbl 1
TEIUIOPHEPTETHKHU
O6o6maromuii ypok «MoekysipHast bubnnoreka [JOK

38 1
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota mo Teme

39 «MonexynspHas ¢puznka. OCHOBBI 1 1 bubmorexa LIOK

YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. 1 bubnnoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI U OTHOCUTETbHAS

41 BJIAKHOCTh BO3/1yXxa. HachleHHbIN 1 bubmmorexa [OK

Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n

4 aMmopdHbIe Tea. AHU30TPOIIHS 1 bubnmnoreka [JOK
CBOMCTB KpHUCTAILIOB. JKuikue https://m.edso0.ru/ff0c65f0
kpuctauibl. COBpeMEHHBIE MaTepHAITbI
[MnaBneHue U KpUCTATUTH3AIIHSL.

43 VY nenbHas TEIOTAa MJIABICHUS 1 bubmiorexa LIOK

A ' https://m.edsoo.ru/ff0c6708
CyOnumarus



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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bu6mmoreka [IOK
44 1
YpaBHEHHE TCII0BOro Oananca https://m.edsoo.ru/ff0c6820
DJIeKTpU3alus TeJl. DICKTPUUECKUH
45 3apsia. JIBa BUJIa DIEKTPUUECKUX 1 bubmmorexa [TOK
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBOOHUKHU, TUIIEKTPUKH U
46 H(I)DJ'I ﬂOBO HIfKI/I 38.K(I))H COXpaHEHHUS 1 bubnnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiga
BzaumopeiictBue 3apsioB. 3aKoH
47 Kynona. ToueuHbIN 3IEKTPUYECKUI 1 bubmmorexa [TOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHIMn cynepno3unun 1 bubnnoreka [JOK
JJIEKTPUYECKUX MoJeu. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit sneKkTpocTaTH4ecKoro
49 rois. [Torenmnuman. Pa3sHocTsb 1 bubmmorexa [TOK
’ ’ https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
I[IpOBOHUKY U JUDJIEKTPUKH B
50 3J'IpeKT I(;CTaTI/III:([:KOM noILe 1 bubnnorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
i bubnmnoreka [JOK
1 K 1
S Jrexrpodmrocte. Korziencarop https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MJIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO 1 bubmorexa [IOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue 1
IIEKTPOEMKOCTH KOHAEHcaTopa"



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

54

55

56

57

58

59
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[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBATHHOTO
amnmapara, CTpyWHOTO TPUHTEPA.
DJeKTpOoCcTaTUYECKas 3alluTa.
3azeMyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymecTBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma J1st
ydacTka Ienu

HOCHGHOB&TGHBHO@, mapajaujicibHOC,
CMCIIaHHOC COCANHCHUC

MPOBOIHUKOB. JIaboparopHas padoTa
«M3yueHne cMemaHHOTO COSTMHEHUS

PE3UCTOPOBY

PaGora u MOIITHOCTD 3JICKTPUUCCKOTO

Toka. 3akoH Jlxxoyns-Jlenma

3akon OMa A7is OTHOM (3aMKHYTO)

anexkTpuyeckoi nemnu. Kopotkoe
3ambikaHue. JlabopaTopHas pabora

«M3mepenne D/IC ncrtounuka Toka u

€T0 BHYTPCHHETO COIIPOTHUBIICHUS )

SJICKTpOHHa}I IMPOBOAUMOCTD TBépIILIX

METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPHI. CBCpXHpOBO,Z[I/IMOCTB
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bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

60

DJIEKTPUUYECKUHN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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[TomynpoBoiHUKH, X COOCTBEHHAs U

61 MpUMecHasi MPOBOAMMOCTh. CBOMCTBA 1 bubnnoreka [HOK
p—~n-niepexona. I1osynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpEI
DJIEKTPUUYECKUI TOK B paCTBOpaxX U

62 paciuiaBax 3JeKTPOJIUTOB. 1 bubnnoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DNeKTpOoIn3
DJIEKTPUUYECKHI TOK B raszax.

63 CamocTosTenbHbIN 1 1 bubnnoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ffOc84ae
Ilma3ma
DneKkTpruuecKue Mpruodopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e301acHOCTH

65 O6o0maromuii ypok 1 bubnuoteka [JOK
«DNEeKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme
«9nexrpocraruka. [locTosHHBIN bubnmoreka [JOK

66 . 1 1
3NEKTpUYEeCKUil TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»
PesepsHblil ypok. KonTponbHast bubmuoreka [IOK

67 1
pabora o Teme "DneKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maronmii ypok 1 bubmmoreka [IOK
no treMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68 3
[TPO'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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
https://m.edsoo.ru/ff0c8f6c
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11 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
°
Jl:;_n Tema ypoxka Beero Kontpoabubie IIpakTnueckue II/I[:;:GHI/IH :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTossHHBIE MATHUTHI U UX

1 B3auMoJielcTBHE. MarHuTHOE 10JIC. 1 bubnunoreka LIOK
BekTop MaruutHON MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHMTHON MHTYKIIUU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmBIT DpcTena. 1 bubmuoreka [JOK
B3anmopeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yueHue 1 1 bubnnorexa [JOK
MAarHUTHOTO IOJII KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlabopaTopHas pabota 1 1 bubnmnoreka [JOK
«HccnenoBanue NeUcTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM)»

JleficTBEe MarHUTHOT'O MOJIS Ha

5 JBUKYIIYIOCS 3apsKEHHYIO YacTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpoMarauTHas HHAYKIus. [ToTok 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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BEKTOpa MarHuTHOM uHAYKIMu. IJ1C
WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Gapanes

JlaGopaTopHas pabora
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOM UHTYKITHI)
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bubnunorexa LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBICHUE
camonnaykiuu. 3J1C caMonHyKIuu.
DHeprusi MarHUTHOTO MOJIsl KATYIIKHU C
TOKOM. DJIEKTPOMarHuTHOE IoJie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
JJIEKTPOMArHUTHI, JJIEKTPOABUTATENb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX YACTHII,
MHIYKIUOHHAs [1eYb

10

O6o0maromuii ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ UHIAYKOUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

12

13

KonTponbHas pabota mo Teme
«Mar"guTtHoe 11oJe.
SJIGKTPOMaFHI/ITHaSI I/IH)IYKIII/IS[»

CB0OOJHBIE MEXaHHYECKUE
koneOanus. ['apMoHuUecKue
KosieOaHust. Y paBHEHUE
rapMOHHYECKHUX KoyieOaHuil.
[IpeBpamenue saepruu
Jlaboparopnas pabota
«HccnenoBanme 3aBUCHMOCTH
nepuoa MajlbIX KojieOaHuii Tpy3a Ha

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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«®u3uka (0a30Bblii yposens) 10-11 kiraccen»

14

Koneb6arenbublit koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B
U/ICATHHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSMHU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akon
COXPaHCHHS PHEPTUU B HICATLHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue koyebanus. Pe3onanc.
By eHHBIE 2TIEKTPOMarHUTHBIE
KoJe0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYCOUJAIBHBIN
MEepEeMEHHbIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JENCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpauchopmarop. [Ipoussozactso,
nepeava u norpedieHue
JIEKTPUUYECKON SHEPTUN

19

YCTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTrM4eCKHe PUCKU IIpU
MIPOU3BOJICTBE JIEKTPOIHEPTHH.



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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Kynbrypa ncnonb3oBanus
AEKTPOIHEPTHH B MOBCEAHEBHON
KU3ZHU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Cxkopoctsb 1 bubmmoreka [JOK
pacrpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTh 1 bubmmoreka [JOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbHIE BOJHBI, UX
23 cBoMcTBa U cKopocTh. [1Ikama 1 bubmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuaeHus. Pa3Butue cpeacTs 1
cBs3u. Pagnostokamus
o5 Konrtponsnas pabdora «Konebanus u 1 1 bubnmnoreka HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonnHENHOE pacpoCTpaHEHHE
26 CBETA B OJIHOPOJHOM CpeeE. 1 bubmuoreka [IOK
ToueuHslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpakeHne cBeTa. 3aKOHBI
27 oTpaxeHus ceera. [loctpoenue 1 Bubmmorexa [IOK
. https://m.edsoo.ru/ffOcd4e0
1300pakeHMi B TUIOCKOM 3epKaie
[Ipenomnenne ceera. [lonHoe
28 BHYTpeHHee oTpaxeHue. [IpenenbHblil 1 bubnmoreka [JOK
YTOJI TOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaKeHHUS



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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29 JlaGopaTopHas paborta «3mepenue 1 bubnmnoreka HOK
MOKa3aTesisi IPEJIOMIICHHS CTEKJIa https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoeHue n300pakeHuii B

30 nunH3e. Dopmyrna TOHKOM JTUH3bI 1 bubmorexa LIOK

- POPMY. ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JTMH3bI
Jlaboparopuas pabora

31 «HccrnenoBanue cBOMCTB 1
M300paXeHUI B TUH3AX)»

Hucniepcust ceera. CII0XKHBIN COCTaB

39 6enoro ceera. LIer. JlaboparopHas 1
pabota «Habmonenne aucnepcuu
CBETa»

33 Wntepdepennus cera. Audpaxius 1 bubmuoteka [IOK
ceera. JludpakinonHas pemerka https://m.edsoo.ru/ffOced22
ITonepedHOCTH CBETOBBIX BOJIH. bubmmnoreka [HOK

34 1
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e

35 OnTrueckue mpuOOpbI U yCTPOCTBA U 1
YCIIOBHSI UX 0€3011acHOTO IPUMEHEHUS
I'paHuUIBl TPUMEHUMOCTH

36 KJIaccuueckor MexaHuku. [locTymarer 1 bubnmnoreka [JOK
CIIEIMAIBHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.

37 3aMeieHre BpeEMEHH U COKpaIleHUE 1 bubnnorexa [JOK

P P https://m.edsoo.ru/ffOcfa42
TUTUHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON bubnuorexa [IOK

38 . 1

yacTulbl. CBSA3b MACCHI C SHEPTUEHN U https://m.edsoo.ru/ffOcfc68



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
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HUMITYJIbCOM. DHEPTHUS MTOKOS
Konrponsnas padora «OnTHka.
39 OCHOBEI CIEIUAIIBHON TEOPHUHU 1 1 bubmorexa LIOK
1 P https://m.edso0.ru/ffOcf6f0
OTHOCUTEIBLHOCTH
40 ®otounbl. opmyna [1nanka. DHeprus 1 bubnmnoreka HOK
¥ UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE By 10K
HOIHOTEKA
4l porospexta. Onbrrnr A. T 1 https://m.edsoo.ru/ffOcffc4
CroieToBa
3axoHbl poTodhdekTa. YpaBHeHHE
42 BﬁHmTegHa nq;)l(b(pOToaq)(geKTa 1 bubmmorexa [JOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potosaddexra
JlaBnenne cBera. Ombitel I1. H.
43 JleOeneBa. XuMHUYeCcKOe IEHCTBUE 1 bubmorexa HOK
’ https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTsa u
MPAKTUIECKOE TPUMEHEHHE:
44 1
(oTORIEMEHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemrenue 3amay mo reme «I€MEHTEI 1 bu6nunorexa LIOK
KBAHTOBOM ONTHKW)) https://m.edsoo.ru/ff0d0302
Mopens aroma TomcoHa. OTBITEI
46 Pesepdopna no paccesHuro o-yactu 1 bubmmorexa LIOK
POOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmorekxa [IOK
47 I1 b 1
OCTYJaTHL bopa https://m.edsoo.ru/ffOd0afa
48 Nznyuenue u nornomieHue GOTOHOB 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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IIpH MEPEXO0/ie aTOMa C OJIHOTO YPOBHS
SHEpPruu Ha Ipyrou. Bujsl ciekTpos

BomnHoBEIe cBOlicTBa YyacTULl. BOJIHEI
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHYXKJCHHOE U3Ty4YCHHE
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https://m.edsoo.ru/ff0dOafa

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna o onpenenenuto cocraBa

PaaAOaKTUBHOI'O U3JTYUCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(da-, 6era-, ramma-
n3iydeHus. Biousxue
PaJIMOAaKTUBHOCTH Ha )KMBBIC
OpraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnel. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMma-nusinydenue

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSA3U HYKJIOHOB B siJIpe.
SnepHbie peakuuu. S nepHbIin
peakrtop. [Ipo6iiembl, IEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTETUKHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
perucTpalmy 1eMEeHTAPHBIX YaCTHII.
Kpyrisiit cton «®@yHaameHTanbHbIe
B3auMoOAeicTBUA. EnNUHCTBO
¢bu3nIecKoil KapTHHBI MUPa»

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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Bun 3Bé3nnoro He6a. Co3Be3nus,
SIPKHUE 3BE3/IbI, TIJIAHETHI, UX BUIUMOE
nBrokenne. ComHeyHas cucreMa

Counuue. ConHeuHass akTUBHOCTD.
Hctounuk sueprun CosiHia v 3BE311
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3BE3bI, UX OCHOBHBIE
XapaKTePUCTHUKU. 3BE3]IbI TIIABHON
MoCJIeIoBaTeIbHOCTUH. BHYTpeHHee
ctpoeHue 38&31. COBpeMEHHBIC
MIPEJICTABJICHHS O TIPOUCXO0XKICHUHU H
sposmronuy CoHIa U 3BE3]

58

Muneunsiii [lyte — Hama I'anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNanakrtuke. I'anaktuku. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonpmoro B3peIBa.
PennkroBoe usnyuenue.
MeraranakTuka

60

61

Hepemennsie mpobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

62

O6o06matomuit ypok. Ponb pusuku u
aCTPOHOMMHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AesaTeIbHOCTH
YyeJIOBeKa

63

O6o06maromuii ypok. Pois u mecto
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(U3HUKN U aCTPOHOMHH B
COBPEMEHHOU HAy4YHOU KapTUHE MUpa

O6o0maromuii ypok. Poib
(buznvecKoit Teopun B (HOPMUPOBAHUH
MpEACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHpa
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65

Ob6o06maromuit ypox. Mecto
(hbU3UYECKOI KapTUHBI MHPa B 00IIEM
psly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUIA O IPUPOIC

66

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAasE UHIYKIHS

67

68

PesepBHblit ypok. OnTrka. OCHOBBI
CIELAaJIbHON TEOpUHU
OTHOCHUTENIbHOCTH

Pezepuslil ypok. KBanroBast ¢usuka.
DneMeHTHl aCTPOHOMUH U
acTpo(U3UKH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68 4

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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