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[Iporpamma 1o ¢usnke 0a30BOro ypoBHS Ha ypOBHE CpEeAHEro o0Imero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXKEHHH M TpeOOBaHUM K pe3yabTaraM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOM mporpammbl, mpencraBieHHbix B DPI'OC COO, a Ttakxke ¢ ydéTom
denepanbHOi paboyeil TporpaMMbl BOCHHUTAHHS W KOHIEMIIMK TPENoJaBaHUs y4eOHOTro
npeamera «®Puszmka» B o0Opa3oBaTelbHBIX opraHm3anusx Poccmiickoit  deneparuu,
pean3yIoUMX OCHOBHbBIE 00pa30BaTEIbHbIE IPOrPaMMBbI.

Conepkanue mnporpammsbl 10 (DU3MKE HAIPaBIE€HO Ha (OPMUPOBAHUE ECTECTBEHHO-
HayyHOM KapTuHBI Mupa obyuarouuxca 10—11 kimaccoB npu o0yuyeHuu ux Qu3nuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIETEIbHOCTHOr 0 moaxoa. [Iporpamma o ¢pusmuke COOTBETCTBYET
tpedoBanusiM ®I'OC COO k minaHupyeMbIM JUYHOCTHBIM, HMPEIMETHBIM U METaNpeAMETHBIM
pe3yibTaTaM OOy4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTh pPEaTH3alMU MEXKIIPEIMETHBIX
cBs3el (DM3WMKHM C E€CTECTBEHHO-HAYYHBIMH YyUe€OHBIMH TIpeIMeTaMH. B Hel ompenensroTcs
OCHOBHbIE IIeJIM M3y4YeHUs (PU3MKU Ha YPOBHE CpEIHEro ooOuiero oOpa3oBaHus, MJIAHUPYEMbIE
pe3yibTaThl OCBOEHHS Kypca (GU3MKU: JIMYHOCTHBIC, METAllpeIMETHbIC, IpeIMeTHble (Ha
0a30BOM ypOBHE).

IIporpamma no (pu3MKe BKIHOYAET:

e [IJJaHUpPYEMbIE PE3yJIbTAaThl OCBOEHUS Kypca (pu3uKu Ha 6a30BOM YpPOBHE, B TOM YHCIIE

IIPEMETHBIE PE3YNIbTaThl 10 To1aM O0YUYEHHUS;

e cojaepxxaHue yueOHoro npeaMera «Pusukay mo rogam oOydeHus..

dusmka KaK Hayka 0 HauboJsiee OOIMX 3aKOHAX MPUPOJIBI, BBICTYIAsl B KAYeCTBE y4eOHOro
IpeMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAHHMM 00 OKpyXarolleM MHpe.
HIkonmpHBIH Kypc (U3MKH — CHUCTEMOOOPA3YIOIIMHA ISl €CTECTBEHHO-HAyYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJIBbKY (pU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUHN, N3y4aeMbIX
XUMHeH, Ouonoruel, ¢uznueckoil reorpadueil U actpoHomuen. Vcrnonb3oBaHue M aKTUBHOE
IpUMEHEHHE (U3MUECKUX 3HAHUN ONpeneNseT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIIOTMH B cdepe DSHEPreTHKH, TPaHCIOPTa, OCBOCHHS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHaJoB C 3aJaHHBIMU CBOMCTBaMH U Apyrux. MzyueHune (pU3MKH BHOCUT OCHOBHOM BKJIAJ B
(hopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaronuxcs, B popMupoBaHue yMeHUH
MPUMEHSTh HAYYHBIH METOJI TTO3HAHUS PU BHIIOJHEHUH UMH Y4EOHBIX HCCIIEIOBAHUH.

B ocHOBY Kypca ¢u3uku Ui ypOBHS CpeJHEro o0Iero oopa3oBaHus MOJI0KEH Pl UIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOSHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypC ABISETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuai U3 BCeX pa3AenoB (M3MKH, BKIOYAET KaK BONPOCH! KIACCUYECKOW, TaK U
COBpPEMEHHON (PU3UKU.

Hoes cenepanuzayuu. B coorBercTBUM ¢ HEMl MaTtepuan Kypca Gu3nku o0beAUHEH BOKPYT
¢usnyeckux Teopuil. BemymuMm B Kypce sBasercs (OpMHpPOBAHUE IPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U IOJIE.

Hoes cymanumapusayuu. EE peanuzaiysi mpeanogaraeT UCIOIb30BaHHE T'YMaHUTapHOTO
noreHnuana GU3NYEeCKol HayKH, OCMBICIIEHUE CBSI3U Pa3BUTUSA (PU3MKH C pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M IKOJIOTUYECKUMHU NTPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype pu3nku npeamnosnaraet 3HaKOMCTBO € IIHPOKUM
KPYrOM TEXHHUYECKHUX M TEXHOIOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHS HJIEMEHTOB COJEpPXKaHMUS,
MOCBSIIEHHBIX 3KOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIEHUS MPOoOJIeEM palliOHAIBHOIO IPUPOIONOIb30BAHUS U
9KOJIOTUYECKOM 0€30IacHOCTH.



CrepXHEBBIMU 3JIEMEHTaMU Kypca (U3MKHA Ha YPOBHE CPETHEro OOIIEero oO0pa30BaHMs
ABIIAIOTCS (U3MUecKue Teopuu ((POopMHpPOBAHUE NPEACTABICHUH O CTPYKTYpe IOCTPOCHUS
¢u3nueckoil Teopuu, ponu (PyHIAMEHTAIbHBIX 3aKOHOB W MPHUHIMIIOB B COBPEMEHHBIX
MIPEJCTABICHUAX O MPUPOJE, TPAHHUIAX MPUMEHUMOCTH TEOpUH, JJIsl ONMUCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJICHUH U MPOLIECCOB).
CucTeMHO-IeSITeTbHOCTHBIA TTOJIX0/1 B Kypce (GH3UKU peaTu3yeTcs MPexkKIe BCero 3a CUeT
OpraHU3alMK dKCIEPUMEHTAIBHON AesTenbHOCTH o0ydaromuxcs. J{ns 6a30Boro ypoBHs Kypca
(GU3NKA — 3TO WCIONB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX AKCIEPUMEHTOB H
1a00paTopHBIX paboT, KOTOpble B MporpaMme No ¢u3uke OObeIUMHEHBl B OOIIMN CIHMCOK
YUYCHHUYECKUX TPAKTHUYECKUX padoT. Bbijenenne B ykazaHHOM IEpedHE JIaOOpaTOPHBIX Pador,
MPOBOJIUMBIX JUISI KOHTPOJS M OLEHKH, OCYIIECTBISETCA YYaCTHHKaMHU OOpa3oBaTEIbHOIO
rpoiiecca UCXoas U3 0COOCHHOCTEH IUTAaHUPOBAHUS M OCHAIleHus1 kabuHera ¢usuku. [Ipu sToM
obecrieunBaeTcsi OBNIAJICHUE OOYYArOIIMMHCS YMEHUSIMH TPOBOAMTH KOCBEHHBIE H3MEpPEHHUS,
WCCIIEIOBaHMs 3aBHUCHUMOCTEH (DM3MUECKUX BEIUYMH U TIOCTAHOBKY OIBITOB IO IPOBEpKE
MPEUIOKEHHBIX THITOTE3.
Bonbiioe BHUMaHME yaenseTcs peleHUuI0 pacuéTHRIX U KaueCTBEHHBIX 3aaad. [Ipu aTom
JUTsL pacUE€THBIX 3a/1a4 MPUOPHUTETOM SIBIISIFOTCS 3329 C SIBHO 33JaHHONW (PH3MYECKON MOJIETIbIO,
MO3BOJISAIONIME MPUMEHITh W3YUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK W3 OJHOrO pasjaeia
Kypca, TaKk ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aenoB. [y KaueCTBEHHBIX 33a]a4 MPHOPUTETOM
ABIIIOTCS 3aJaHUs Ha OOBSCHEHHE NpPOTeKaHWs (U3MYECKUX SBICHUH M TPOLIECCOB B
OKpYXalomenl Xu3HH, TpeOyronue BhIOOpa (HU3UYECKON MOJENH JUIsi CUTYaIllud TPAKTHUKO-
OPHEHTUPOBAHHOI'O XapaKkTepa.
B coorBerctBun ¢ TtpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHHUYECKOMY
obecrieueHnio y4yeOHOro mporecca 0a30BBI YpOBEHb Kypca (PU3MKM Ha YPOBHE CpPEIHETO
o0rmero oOpa3oBaHUsl JOJKEH M3Yy4daThCsl B YCJIOBUSAX NPEIMETHOrO KaOuHeTa (PU3MKK WM B
YCIIOBUSX WHTETPUPOBAHHOI'0 KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOro IMKiIa. B kaOunere
(bU3HUKY TOKHO OBITH HEOOXOAMMOE JTa0opaTOpHOE 000PYAOBaHKE ISl BHIMOTHEHHSI YKa3aHHBIX
B TporpamMmMe MO (HU3UKE YUYCHHUECKUX TPAKTHYECKUX PA0OT W JIEMOHCTPAIOHHOE
o0opyI0OBaHUE.
JemoHCcTpanimoHHOoe o00OopynoBaHue (HOPMUPYETCSI B COOTBETCTBHU C IPUHIIUIIOM
MUHHUMAJIbHON JOCTaTOYHOCTH M OOECIEeYMBAET MOCTAaHOBKY MEPEYMCICHHBIX B MPOrpamMMe Io
(bu3MKe KIIOYEBBIX JIEMOHCTpAIMil A MCCIEJOBaHMSI M3y4aeMbIX SIBICHUW U IPOLECCOB,
SMIMPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTopHoe 000pymOBaHME I YUYCHHYECKHX MPAKTHYCCKUX padoT ¢GopMHUpyeTCs B
BUJIE TEeMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAETCS B PACUYETe ONHOTO KOMILJIEKTa Ha ABYX
oOyuaromuxca. TemaTuyeckre KOMIUIEKTHI J1a00paTopHOro 0OOpYAOBaHUS JIOJMKHBI OBITH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJOrOBBIX M IHU(POBBIX MPHOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUIE U (PPOBBIX TaOOPATOPHIA.
OCHOBHBIMU 1IEJIIMU U3Y4€HHUS (PU3UKHU B 00I1EM 00pa30BaHUU SIBIISIOTCS:
e (opMHpOBaHHE HHTEpeca W CTpeMJIeHHs OOydyalolMXCsl K HAyYHOMY M3YYCHHIO
MIPUPO/IbI, Pa3BUTHE UX MHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TIPEJCTABICHHA O HAYYHOM METOAE TMO3HaHUA H (OPMUPOBAHUE
HCCIIE/I0BATEIbCKOIO OTHOLIEHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa M3Y4eHUs] OCHOB CTPOCHUS
MaTepuu U pyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;



(dbopMupoBaHre yMEHU OOBACHATH SBJICHUS C UCIIOIb30BAaHUEM (DU3MUECKUX 3HAHUN U
Hay4HBIX JIOKAa3aTEIbCTB;

(dbopMupoBaHUe MPEICTaBICHUI O ponu (PU3UKU JUISI PA3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTUM.

JlocTmkeHue STUX 1eneil obecriedynBaeTcs pelieHHeM CIEAYIOMUX 3aJad B Ipolecce
n3y4deHus Kypca GU3MKA Ha YPOBHE CPEAHETO OOIIero o0pa3oBaHusI:

MPUOOpPETEHNE CUCTEMBI 3HAHMI 00 OOmMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJEKTPOAUHAMUKY, KBAHTOBYIO
(U3HKY U 2JIEMEHTBI aCTPOPU3UKH;

dbopMupoBaHue yMEHUN TPUMEHATH TEOPETUYECKUE 3HAHWS Ui OOBSCHEHHS
¢bu3nuecKkux SBJICHUM B TpUpPOAE U I MNPUHATHS TNPAKTUYECKUX PpEIIeHUH B
MMOBCEIHEBHON KH3HU;

OCBOEHHE CIIOCOOOB pEIICHUS Pa3MUYHBIX 3a/a4 C SBHO 3aJaHHOW (U3MUYECKOM
MOJIENBIO, 3ajJad, TOAPA3YMEBAIONINX CAMOCTOSATENBHOE CO3aHuE (PUIUIECKOI
MOJIeJY, aJIeKBATHOW YCIIOBHSIM 3aJa4H;

MMOHMMaHHe (PU3NYECKUX OCHOB M NMPUHIHUIIOB ACUCTBHS TEXHUYECKHX YCTPOICTB U
TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBIIQZICHHE METOJaMHU CaMOCTOSATEIHHOI'0 TUIAHUPOBAHUS U MPOBEACHUS (HU3HUECKUX
OKCIIEPUMEHTOB, aHaliM3a W  HUHTEpHpeTanuud  uH(oOpMmaiuu,  omnpeaeiacHus
JIOCTOBEPHOCTH MOJYUYEHHOI'O PE3yibTaTa;

CO3/IaHHE€ YCITIOBUM JI Pa3BUTHS YMEHHUH MPOEKTHO-UCCIEN0BATENbCKOM, TBOPUECKON
NEeSITEIIbHOCTH.

Ha wusydyenue ¢usuku (0a30BbIi YpOBEHb) Ha YpOBHE CpeAHEro oOIero oOpa3oBaHHS
orBonutcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEZICIIO).

[Ipennaraemslii B mporpamme 1o Gusnke nepeyeHsb J1adopaTOPHBIX U MIPAKTUYECKUX padboT
ABIISICTCS PEKOMEHIOBAaHHBIM, YUYHMTENb JeJaeT BbIOOp MpOBEICHUs Ja0OpaTOpHBIX padoT U
OIBITOB C YYETOM WHIUBUIYAIbHBIX OCOOEHHOCTEH 00yYarOIuXCs.



COJEPKAHUE OBYYEHUA

10 KVIACC

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHMS
®usuka — Hayka o npupone. Hayunele meronbl NMO3HaHUSA OKpyXkarouero mupa. Pomib
HKCIEPUMEHTA U TEOPHH B IIPOIIecce MO3HAHUSI TPUPOJIbl. DKCIIEPUMEHT B (DU3HUKE.
MonenupoBanue (pu3nueckux siBICHUNW U npoueccoB. Hayunble runore3pl. Ouznyeckue
3aKOHBI ¥ TEOPHH. I paHUIIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSI.

Ponp m mecto ¢usuku B (POpMHUPOBAHMM COBPEMEHHOW HAyyHOW KapTHUHBI MHpa, B
IIPAKTUYECKON JACATENBHOCTH JIFOIEH.

Jlemoncmpayuu

Amnarnorosbie U TU(GPOBBIE U3MEPUTETHHBIC TPHOOPHI, KOMITBIOTEPHBIE JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe naBvkeHHE. OTHOCUTENIBHOCTb MEXaHMYECKOoro JBumxkeHus. Cucrema
orcué€ra. Tpaekropus.

[lepemenienne, ckopocTh (CpeiHsAsl CKOPOCTb, MTHOBEHHasi CKOPOCTb) U YCKOpPEHUE
MaTepUaIbHOM TOYKH, UX NMPOEKIMH HA OCHU CUCTEMBI KoopauHaT. CloXKeHUe NepeMEIeHU 1
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpEHHOE HpPSAMOJIMHEHHOE ABIKeHHE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NTEPEMEIIECHUS MaTEPUAIBHON TOYKH OT BPEMEHH.

CBobOogHOe mazieHne. Y CKopeHrue CBOOOIHOTO MaIeHUSI.

KpuBonuneliHoe paBWkeHWE. JIBM)KEHHE MaTE€pUaTbHOM TOYKH 1O OKPYXHOCTH C
IIOCTOSIHHOM II0 MOZYJIO CKOpPOCTBIO. YTIJIOBAasi CKOPOCTb, JUHEHHas CKOpocTh. llepuon u
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHUE.

TexHuyeckne ycTpolcTBa M MPAKTUUYECKOE MPUMEHEHHUE: CHUAOMETp, JBUKEHHE
CHapsJ10B, LIETTHbIE U PEMEHHBIE MTEPEIaUH.

Jlemoncmpayuu

Mozenb cucteMsl 0TCUETA, UIUTIOCTPALU] KUHEMAaTHYECKUX XapaKTEPUCTUK JBUKECHUS.

[TpeobpazoBanue ABMKEHUHN C UCIIOIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnonenue nBuxeHus tena, OpoLIeHHOro Mo/ YIJIOM K TOPU30HTY M TOPU3OHTANIBHO.

N3mepenune yckopeHHs CBOOOTHOTO MaIeHUsI.

Hamnpagnenue ckopocTu pu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yueHne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO OMPEAECIICHUSI MTHOBEHHOM CKOPOCTH.

WccnenoBanne  COOTHOLIEHWS ~ MEXAY  IMYTSIMH,  HPONWACHHBIMM  TEIOM  3a
IIOCIIEOBATENIbHBIE PABHBIE IPOMEXKYTKM BpPEMEHHU IIPU DPABHOYCKOPEHHOM JBW)XEHHH C
Ha4yaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

W3ydyeHne nBuKeHUs IIapUKa B BSI3KOM JKUJIKOCTH.

W3ydenue ABMKEHUS Tena, OpOILIEHHOT 0 TOPU30HTAIBHO.

Tema 2. /[lunamuxa

[Tpunimn otHocuTenbHocTH ["anunes. [lepBreiit 3akon HeroToHa. HEepLManbHbIE CUCTEMBbI
OTcuéra.



Macca Ttema. Cuna. IlpuHmun cynepno3unuu cuia. Bropoit 3akoH HeroTona miist
MarepualbHOU TOUKU. Tpernii 3akoH Hpr0TOHA /U1 MaTepuanbHbIX TOYEK.

3akoH BceMUpHOro Tarorenus. Cuna tsokectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Bunabl Tpenust (mokosi, ckoibkeHus, kadenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koapdumnuent tpenus. Cuia conpoTUBICHUS
MIpU ABUKEHUU Tela B )KUJIKOCTH WJIM Tas3e.

[ToctynarensHoe 1 BpalaTenbHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpameHus. llnedo cuibl. YcnoBus paBHOBeCHS
TBEPIOrO TENA.

TexHuyeckue yCTpoiCTBa M NPAKTHUUECKOE IPUMEHEHUE: IOAINIHUKY, JABM)KEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBieHne nHEepLUMH.

CpaBHeHue Macc B3aMMOAEHCTBYIOLIUX TEIl.

Bropoii 3akon HerotoHa.

Hsmepenue cui.

CnoxxeHue CHIL.

3aBUCHUMOCTb CHUJIBI YIIPYTOCTH OT Jie(hOpMaLnu.

Hesecomocts. Bec Tena npu yckOpeHHOM MOABEME U Ta/ICHUN.

CpaBHeHUE CUJT TPEHUS MOKOS, KAUEHUS U CKOJIbXKEHUSI.

VYcnoBus paBHOBeCUs TBEPAOro Tela. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuule pabomuol

Nzyuenne npmxeHust Opycka 1o HaKJIIOHHOW TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYIOCTH, BO3HHMKAIOIIMX B IPYXUHE M PE3NHOBOM
o0pasie, oT ux jaedopmamum.

HccnenoBanue ycnoBuil paBHOBECHUsI TBEPAOrO TEJa, UMEIOIIET0 OCh BPAICHUSI.

Tema 3. 3akonwvl coXpanenus 6 MexaHuKe

Nmnynbe MatepuanbHOM TOUKH (Tena), CUCTEMbl MaTepHalIbHBIX ToYeK. MIMIynbe cuibl u
M3MEHEHUE UMIyJbca Tela. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBUYKEHUE.

PaGora cuiibl. MOIIHOCTD CUJIBL.

Kunerndeckass sHeprusi MaTepHalbHONW TOYKH. Teopema 00 M3MEHEHWHM KHHETHYECKOU
SHEpPrUu.

[TorennmanbHas sHeprud. [loTeHIManbHas YHEPTHUs ypyro AedhOpMHUPOBAHHON TTPY>KUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHuumanbHble ¥ HEMOTEHLMATIbHBbIE CHIIbL. CBsI3b pabOThl HEMOTEHLHUATIBHBIX CHUII C
M3MEHEHUEM MEXaHUYECKOW SHEPIruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPrUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHU4ecKre yCcTpoMCTBAa M NPAKTHUYECKOE NMPUMEHEHHE: BOJOMET, KONED, MPYKUHHBINA
MIACTOJIET, IBUKECHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXPAaHEHHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa moTeHIIMATBEHON YHEPTUU B KHHETHYECKYIO U 0OOpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopHule pabomol



N3ydyeHrne abCOMIOTHO HEYHNPYroro yaapa € IOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CHJIBI C M3MEHEHHEM MEXAaHMYECKOH HSHepruu Teja Ha
IIpUMEPE PacTSHKEHUsS PpE3UHOBOIO KI'yTa.

Pa3nen 3. MoJiekyasipaast pu3nka 1 TepMOAMHAMHUKA

Tema 1. Ocho6bt MONEKYIAPHO-KUHEMUYECKOU MeopUU

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUYECKON TEOPHH U UX ONBITHOE 0OOCHOBAHHUE.
bpoynoBckoe paBwxkenue. [uddysua. Xapakrep IBKEHUS W B3aUMOACUCTBUS YacTHI]
BeliecTBa. Mojenu CTpOEHHsS Ta30B, XKMAKOCTEH M TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmeprl Moiaekyl. KomuuecTBo BeliecTsa.
ITocrosinHast ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Mogens uaeanbHOro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpHUH
nuaeanpHOro rasa. AOCONIOTHas TemrepaTypa Kak Mepa CpeaHEll KHMHETHYECKOM SHepruu
TEIJIOBOro JBM>KeHMs vactull Trasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneitpona. 3akon Jlanbrona. M3omporeccsl B uaeaqbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHHe U30MPOLIECCOB: U30TEpMa,
M30x0pa, u3odapa.

TexHuueckue ycTpoHCTBa U MPAaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOSHHE BelIecTBa, (ororpaduu MoOJeKys
OpraHUYECKUX COCTUHECHUH.

OnbITh! 110 1B (Y3UH KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita LltepHa.

OnbIThL, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOICHCTBUS.

Monenb, WTIOCTpUpYIOLIasi IPUPOY AABJICHUS ra3a Ha CTEHKU COCyAa.

OnbITHI, HIUTIOCTPUPYIOIIME YPAaBHEHNUE COCTOSIHUS MACaTIbHOIO I'a3a, U30MPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol

Omnpeznenenue Macchl BO3QyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHil o0béma
KOMHATBI, IABJICHUS U TEMIIEPATYPBI BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXY TapaMETPaMU COCTOSIHUS pa3peKEHHOI0 Trasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonuHamuyeckass cucrema. BHYTpEHHsIsT DHEprusi TEPMOAMHAMUYECKONM CUCTEMBI U
criocoOb! e€ u3meHenus. KonuuectBo TemnoTsl U pabora. BHyTpeHHSss SHEPrUsi 0JHOATOMHOI'O
uJeanbHOro raza. Buel Teronepenaun: TEIONPOBOAHOCTb, KOHBEKIUS, U3TyYeHUE. Y 1eTIbHas
TEMI0EMKOCTb BelecTBa. KonnmuecTBo TEMmaoThl IpH TeIIonepeaaye.

[lonsitue 00 anmabatHom mnpouecce. I[lepBblif 3akoH TepMoauHaMuku. IIpumeHenue
MIEPBOro 3aKOHA TEPMOJAMHAMUKH K H3ompolieccaM. I'paduyeckas nntepnperaius padoThl rasa.

BTtopoii 3akon TepmonuHamMuku. HeoOpaTHMOCTh POIECCOB B MIPUPO/IE.

TernnoBeie MatuHbl. [IpuHIUIG! neificTBUS TemmoBbIX MamuH. [Ipeobpa3oBanus sHepruu B
TerIoBeIX MamuHax. Koaddunuent nmomesnoro aerctus Teriopord mamwuHbl [lukn KapHo u
€ro KO3 GHUIMEHT MOJIE3HOT0 JeHCTBUSA. DKOIOTHIYECKUE MTPOOIIEMBI TETIIOIHEPTETUKH.

TexHuuecknue yCTpOWCTBAa W MNPAKTUYECKOE IPUMEHEHHE: JBUraTelb BHYTPEHHEIrO
CropaHusi, ObITOBOH XOJIOAUIBHHUK, KOHAUIIUOHED.



Jlemoncmpayuu

W3MmeHeHrne BHYTpEHHEH SHEpruu Teja NpHU COBEPIICHUU pabOTHI: BBUIET MPOOKU U3
OYTBUIKM TIOJl JIEHCTBHEM CXXaTOTrO BO31yXa, HarpeBaHue 3¢upa B JIATYHHOU TPyOKe MyTéM
TpeHusl (BUICOIEMOHCTpAIIH).

H3meHenne BHYyTpeHHEH sHepruu (TemiepaTypsl) Teja Mpu Terionepeaaye.

OmnbIT 110 agrabaTHOMY PACUIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, TBUTATENsl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuii axcnepumenm, rabopamopmvie pabomoi

N3mepenue yienpHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Dazosvie nepexoovt

[TapooOpa3zoBanue wu KoHAeHcanus. VcnapeHue W KumeHue. AOCONIOTHAs W
OTHOCHUTEJIbHAS BIAXXHOCTh BO3ayxa. HacklmenHslil map. YaenpHas Terjaora napooOpa3oBaHHUs.
3aBUCHMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHHUS.

Teépnoe teno. Kpucrammmueckne u aMmopHbIe Teaa. AHM30TPONUS CBOMCTB KPUCTAIIIIOB.

XKunkue kpuctamisl. CoBpemMeHHble Marepuanbl. IlnaBieHune m kpucramuzauus. Y IelbHas
Teriora miasnenus. Cyonumanus.

YpaBHeHUe TEII0BOro OanaHca.

TexHuyeckre YCTpONCTBA W MPAKTHUECKOE NPUMEHEHHE: TUTPOMETp U TCHUXPOMETP,
KaJOpUMETpP, TEXHOJOTHMH TIOJIyYe€HHS COBPEMEHHBIX MaTepHajoB, B TOM  4YHCIE
HaHOMAaTepHaoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX TAPOB.

Kunenve npy mOHU>KEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaXKHOCTH.

Habnroienue HarpeBaHus U MiaBieHUs] KPUCTAIIIMYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomuol

N3mepenue oTHOCHTENBHON BIaKHOCTH BO3IyXa.

Pasnen 4. JjexkTpoguHaMuKa

Tema 1. Dnekmpocmamuka

DnekTpu3anusa Tel. OJIEKTpU4ecKuil 3apsia. JlBa BHAAa SIEKTPUYECKUX 3apsi/ioB.
[IpoBoIHUKY, TUAEKTPUKH U MOTYIPOBOJAHUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOr 0 3apsija.

Bzaumopeiicteue 3apsigmoB. 3akoH Kymona. ToueuHbll  3JIEKTpUYECKHM  3apsij.
Onexkrpuueckoe mnone. Hanpsx€HHOCTh anekTpuyeckoro mnois. llpuHnun cynepnosuuuu
AeKTpUYecKuX nojei. JInHUK Hanps>KEHHOCTH 3JIEKTPUYECKOro MOJIsl.

PaGora cun osnekrpocrarudeckoro mons. [loteHuman. Pa3HOCTP  MOTEHIMAJIOB.
[TpoBOAHMKY M TUANEKTPUKU B IIEKTPOCTATUUECKOM ToNe. J{uanekTprudeckast MpOHUIIAeMOCTb.

Onekrpoémkocth. KonnmeHncartop. DJIEKTpOEMKOCTh IIJIOCKOTO KOHIEHCATOpa. DHEPTust
3apsKEHHOI0 KOHJIEHCATopa.

TexHuyeckne ycTpoicTBa M IMPaKTUUYECKOE MNPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
ANIEKTpOCTaTUYEeCKas 3alllUTa, 3a3€MJICHHUE JJICKTPONMpPUOOPOB, KOHIEHCATOP, KOMHPOBAIBHBIM
anmapar, CTpyMHBII TPUHTED.

Jlemoncmpayuu

Y CTpoicTBO U MPUHIUMN ACUCTBUS JIEKTPOMETPA.

BzanmopeiicTBrE HAANEKTPU30BAHHBIX TEL.



DIIEKTPUYECKOE T0JIE 3apSAKEHHBIX TEIl.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTHYECKas 3allHTa.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHcaTopa OT IUIOIAau IUIACTHH,
PAacCTOSIHUS MEXAY HUMH U TUIJIEKTPUYECKOU IIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTr0 KOHAEHCaTopa.

Yuenuueckuii axcnepumenm, rabopamopmvie pabomoi

H3mepenne 371eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannstit Inekmpuyeckuit mox. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 ToKa. MICTOUHHMKHU TOKA.
Cuita Toka. ITocTOSHHBIN TOK.

Hampsoxkenne. 3akon Oma U1 ydacTKa LIETH.

DIIEKTpUYECKOE CONPOTHUBIICHHUE. VY nensHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COEIUHEHUE ITPOBOIHUKOB.

PaGora anekrpuueckoro Toka. 3akoH Jxoyna—Jlenia. MoIHOCTb IEKTPUYECKOTO TOKA.

DNeKTPOABUKYIIASI CHJIa U BHYTPEHHEE CONPOTUBJICHUE UCTOYHHMKA TOKA. 3akoH OMa s
MOJTHOM (3aMKHYTOM) anekTpudeckoi rienu. Koporkoe 3aMbIkaHue.

DneKTpOHHAas MPOBOAUMOCTb TBEPABIX METAINIOB. 3aBUCUMOCTb COIIPOTUBIICHHS METAIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTpUYECKHUN TOK B BaKkyyMme. CBONCTBA IEKTPOHHBIX ITyYKOB.

[MonynpoBomuuku. CoOCTBEHHass W MpPHUMECHas MPOBOAMMOCTh IOIYIIPOBOJIHUKOB.
CgoiictBa p—Nn-niepexona. [TomynmpoBoIHUKOBBIE TPUOOPHI.

DJIEKTpUYECKUM TOK B PACTBOpaX M paciuiaBax »3JICKTPOJIUTOB. DJIEKTPOIUTHUYECKAs
JcconHaIus. JIEeKTPOIIn3.

DJIeKTpUYEeCKUil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOATENbHBIN pa3psa. MonHus.
[Lnazma.

TexHu4eckue YCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: aMIepMeTp, BOJIBTMETD,
peocTaT, HUCTOYHUKM TOKa, OJJIEKTPOHArpeBaTelbHble MPHOOPHI, AIEKTPOOCBETUTEIbHbBIE
pUOOpbI, TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIH IUOJ, TEPMHUCTOPbl U (OTOPE3UCTOPHI,
MOJIYIIPOBOJITHUKOBBIN TMO/1, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh COMNPOTUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIOUIAJH
MIOIIEPEYHOr0 CEYEHUS U MaTepuaIa.

CwmenianHOEe COeTMHEHUE TIPOBOAHUKOB.

[Ipssmoe u3MepeHue 3IeKTpOoABMXKYIIEH cuilbl. KOpoTkoe 3ambIKaHME TajJbBaHMYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHMUS.

3aBUCHUMOCTb COIPOTUBJICHUS METANIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3EKTPOIUTOB.

HckpoBoit paspsia v IpOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSSI IPOBOAUMOCTD AUOJA.

Yuenuueckuii skcnepumenm, nabopamopuule pabomuol

N3yueHue cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

W3mepeHne  3IEKTPOABMIXKYIIEH CHJIBI  MCTOYHHMKA TOKA W €r0  BHYTPEHHEro
COIPOTUBIICHUS.



Hab6mronenue anmexTpomnusa.

MesknpeaMeTHbIe CBA3H

N3yyenue kypca ¢uszuku 06a3oBoro ypoBHsS B 10 Kimacce OCYIIECTBISICTCS C YYETOM
COJZIEP)KATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMH MaTeMaTUKW, OWOJIOTMH, XUMHH,
reorpauu U TEXHOIOTUU.

Mescnpeomemnsie nouwsmus, CBS3aHHBIE C W3YYCHHEM METOOB HAyYHOTO IMO3HAHMSA:
SBJICHUE, HAy4YHbI (akT, rumoresa, (pu3myeckas BeIMUYMHA, 3aKOH, TeOopus, HaONIOJEHUE,
HKCIIEPUMEHT, MOICITMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemieHHe CUCTEMbl YpaBHEHMH, JuHeWHas ¢yHKuus, napadona,
rurepoona, ux rpaguKy U CBOWCTBA, TPUTOHOMETPHYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TaHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HX IPOEKIUU Ha OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexanuyeckoe ABIKEHHE B JKUBOW mpHpoze, Tuddy3us, 0cMOC, TEII000MEH
KUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEIauH, TEIUIOBOE PABHOBECHE), DIEKTPUUECKHUE SIBICHUS B
YKABOW MPUPOJE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSCHHE aTOMOB U MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH W Ta30B, JJIEKTPHUECKUE
CBOICTBA METAJLJIOB, SJICKTPOIUTUYECKAS AUCCOIUAIINS, TATbBAHHKA.

T'eoepagpus: BNaxHOCTh BO3/yXa, BETPHI, OApOMETpP, TEPMOMETP.

Texnonoeus: npeodpazoBaHue BIKEHUN C MCIONIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOAIIUITHUKH, WCIONb30BaHUE 3aKOHA COXpaHEHHsI HMMITyJbCca B TEXHHKE (pakera,
BOIOMET M JIpyrue), JIBUraTellb BHYTPEHHErO CropaHus, MmapoBas TypOuHa, OBITOBOM
XOJOJWIbHUK, KOHAUIIMOHED, TEXHOJIOTUN TOJIYyYEHUS! COBPEMEHHBIX MaTepHajoB, B TOM YHCIe
HAaHOMATEepPHaJIOB, W  HAHOTEXHOJIOTMH,  JJEKTpOCTaTH4yecKas  3alluTa,  3a3eMJICHUE
JEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEpP, JJIEKTpPOHArpeBaTelbHble IMPUOOPHI,
3JIEKTPOOCBETUTEbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC

Pasnen 4. JjexkTpoguHaMuKa

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKYUA

[locrossHHBIE MarHuThl. B3auMmonelcTBUE IOCTOSHHBIX MarHuTOB. MarHuTHOeE IIOJIE.
Bekrop maruuTHON MHAYKUMH. [IpUHIMI CyleprIo3uLMY MarHUTHBIX ITOJIeH. JIMHUKM MarHUTHON
nHAyKUuU. KapTuHa TMHUNA MarHUTHOW MHYKIUH TTOJISL TOCTOSTHHBIX MarHUTOB.

MarautHoe 1oje IpoBOAHMKA C TOKOM. KapTuHa NMHMI MHAYKIMM MarHMTHOTO IOJIS
JUIMHHOTO MPSIMOrO IPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJIHHUKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzanMmopeiicTBre MPOBOAHUKOB C TOKOM.

Cunia Amniepa, €€ MOJlyJIb U HaIllpaBJICHUE.

Cuna Jlopenmna, e€ MoAyidb W HampaBieHHe. JIBWKeHHE 3apsHKEHHOM YacTUIBI B
OJTHOPOJHOM MarHutHoM nose. Pabora cuiel Jlopenua.

SIBneHne HneKTpOMarHuTHOM WHAYKIMHM. [IOTOK BeKTOpa MAarHUTHOM WHIYKLUU.
ONEeKTPOABMKYILAS CUJIa MHIYKIMU. 3aKOH 3JIEKTpOMaraiuTHoN uHaykuuu dapanes.

BuxpeBoe syiekTpuueckoe moje. DIEKTPOABMXKYIIAsA CUjla UHIAYKUUMU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYIIATEIbHO B OJHOPOIHOM MAarHUTHOM II0OJI€.

[IpaBuiio Jlenua.

WNHaykTUBHOCTS. SIBI€HME CAaMOMHAYKIMU. DJIEKTPOABMIKYILAS CHJIa CAMOUHTYKIUH.



DHeprusi MarHUTHOT'O MOJISI KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE IOJIE.

TexHnuyeckne ycTpolcTBa M MPAKTHUYECKOE MPUMEHEHHE: TIIOCTOSHHBIE MarHUTHI,
3JIEKTPOMArHUThl, AJIEKTPOIBUTaTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, MHAYKIMOHHAS NI€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE PJIEKTPOHHOT O MMyYKa MAarHUTHBIM IOJIEM.

JIvHUM WHYKIIUY MAarHUTHOTO TIOJISI.

B3aumoneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

Jenictere cuibl JIopeHIIa Ha MOHBI YIEKTPOJIUTA.

SIBiieHUE PNEKTPOMArHUTHOM UHAYKIUH.

IIpasuiio JleHna.

3aBUCHUMOCTb AJIEKTPOABIIKYILEH CHIIBI UHAYKIIUU OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
MIOTOKA.

SIBieHure caMOMHTYKIUH.

Yuenuueckuii sxkcnepumenm, rabopamopmvie pabomoi

N3ydyeHre MarHUTHOTO OIS KaTYIIKU C TOKOM.

WccnenoBanue neiicTBUS MOCTOSIHHOI'O MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 371€KTPOMATHUTHON MHAYKIIUU.

Pazgen 5. Kone6anusi u BOJITHBI

Tema 1. Mexanuueckue u 31eKMpoOMAZHUMHbIE KOJ1€0AHUA

Konebarenbnass cucrema. CBOOOMHBIE MexaHWueckue konebanus. [apMoHmuUeckue
koneOanus. Ilepmon, dacrora, amrmutyaa W ¢asza konebanuid. [IpyXKWHHBII MasSTHHK.
MareMaTHuecKuii MasTHUK. YpaBHEHHE TrapMOHHWYECKHUX Konebanuid. [IpeBparienue sHepruu
IIPY TaPMOHUYECKHUX KOJIeOaHUSX.

Konebatenbubiii koHTyp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KojleOaHUS B HACAIbLHOM
KonebaTelnbHOM KOHType. AHAJIOrMs MEXJy MEXaHWYeCKUMH U  3JEKTPOMarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs] SHEPTrUU B UACAIBLHOM KoJieOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxamoIux KoneOaHUsSX. BrIHyX/IeHHbIE MeXaHUYECKHE KoyieOaHUs.
Pe3onanc. BeiHyX/1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemennsblii Tok. CHHYCOUIANIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JIEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA W HAIIPSIKEHMUSL.

Tpanchopmartop. IlpousBoacTtBo, mepegadya U HOTpeOICHHE 3IEKTPUUYECKOM SHEPruu.
DKOJOrMYeCcKUe PHUCKU TMpU MHPOU3BOACTBE 3JieKTposHepruu. KynbpTypa wucnonb3oBaHus
3JIEKTPOIHEPTHH B TOBCEAHEBHOM JKU3HMU.

TexHu4ecKkue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: DJJIEKTPUYECKUHA 3BOHOK,
TeHepaTop NEPEMEHHOIO TOKA, IMHUU JIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanue napamMerpoB KonedaTeabHON CUCTEMBI (IPYKUHHBIN WM MaTeMaTH4eCKUN
MasITHHK).

HaGmoienue 3aTyxaromux KoieOaHui.

HccnenoBanre CBOMCTB BIHYKIECHHBIX KOJICOaHUH.

Hab6mntonenue pezonanca.



CBOOOAHBIC AIIEKTPOMArHUTHBIE KOJICOAHHUS.

OcuumnorpaMmsl  (3aBUCUMOCTH  CHJIBIL  TOKa W HAMNPSOKEHUST OT BPEMEHH)  JUIs
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mpu mociaeaoBaTeNbHOM COEAMHEHUU PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOH/IeHCaTopa.

Monenb TUHUY 3JIEKTPOIIEPEIaUH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

HccnenoBanue 3aBUCUMOCTH TEpUOA MAJIBIX KOJIEOaHUM Tpy3a HA HUTH OT JAJUHBI HUTH U
Macchl rpysa.

WccnenoBanne mnepeMEHHOro TOKa B I€NM M3 IOCIEJOBATEIBbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanuueckue BOJHBI, ycloBUs pacnpocTpanenus. [lepuoa. CkopocTh pacnpocTpaHeHust
u panuHa BonHbL. [lomepeunble u mpononbHble BOJHBL MHTepdepenuuss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKocTh 3Byka. Bricota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUS HU3JyYEHHs 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHtauust BekTopoB E, B, V B snektpomarHutHoi BonHe. CBOWCTBA 3JEKTPOMATrHUTHBIX
BOJIH: OTpa)X€HUE, NpesioMyieHue, noispusanus, audpaxuus, uHrepdepenius. CKOpoOCTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixama >MeKTpOMarHUTHBIX BOJH. [IpuMeHeHHEe SJIEKTPOMArHUTHBIX BOJH B TEXHUKE
ObITY.

[TpuHIMIIBI paAHOCBA3H U TeNeBUAEHUA. Paaronokarus.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPY>KAIOLIEN CPEJIbl.

TexHuyeckue ycTpoicTBa M MPAaKTHUECKOE NMPUMEHEHHUE: MY3BbIKAIbHBIE WHCTPYMEHTHI,
yIBTPa3BYKOBasi JAMAarHOCTUKA B TEXHUKE U MEIMIIMHE, pajap, paauoNpUEMHUK, TEIEBU30p,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpoCTpaHEeHUE MOMEPEYHBIX U MPOIOIBLHBIX BOJH.

Koneo6:mromeecs Te10 kak HCTOUHUK 3BYKa.

Habmtoienue orpaskeHus: U MPeIoMIICHHS] MEXaHUYEeCKUX BOJH.

Hab6monenue natepdepeHny u Aupakiini MEXaHUIECKUX BOJTH.

3BYKOBOM pE30HAHC.

Habmronenne cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUIATYIOM M YacTOTOM
KoneOaHui.

HccnenoBanue CBOMCTB  AJIGKTPOMArHUTHBIX  BOJIH:  OTpPa)KeHHE, IPEIOMIICHUE,
ToJIsIpU3aIus, TUQpakius, HHTEpdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacipoCTpaHEHHE CBETA B OAHOPOJHOMN cpejie.
JIyud cBeta. ToueuHbIld HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKkOHbl OTpakeHHsI cBeTa. [locTpoeHue H300pakeHUIl B IMIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akoHBI TPEOMJICHUS CcBeTa. AOCOJIOTHBIM  TIOKa3aTelb
npenomienus. IlonmHoe BHyTpeHHee oTpaxeHue. IIpenenbHbI yros MOJIHOTO BHYTPEHHETO
OTpa’KEHUS.

Hucnepcus ceera. CinoxxHbIi cocTaB Oenoro ceera. L{Ber.



CobOuparomuie W pacceuBarome JWUH3bL. ToHKas JmH3a. DOKYCHOE pPacCTOSHHE U
ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHne n300pakeHuii B COOMPAIONIUX U PAaCCEUBAIOIINX
nuH3ax. @opMyra TOHKOM JTUH3BI. Y BEIWYEHHE, TaBaEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBUS
HaOJIOIEHUST MAKCHMYMOB 1 MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX
KOI'€pEHTHBIX UICTOYHUKOB.

Hudpakmus cBera. JudpakuuonHas pemérka. YcIoBUe HAOMIOACHUS TIJIABHBIX
MaKCHMMYMOB IIPU MaIEHUU MOHOXPOMAaTHUECKOT0 CBETa Ha AU(PAKIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpOWCTBA M IPAKTHMYECKOE NPUMEHEHHME: OYKH, Jyma, Qoroammapar,
MPOEKLUMOHHBIA ammapar, MHUKPOCKOI, TEJNECKOI, BOJIOKOHHAs OMNTHKa, AU(paKIHOHHAS
peleéTKa, IOIApOU.

Jlemoncmpayuu

[IpsimMonuHeEHOE pacHpOoCTpaHEHUE, OTPaKEHUE M NpeIoMieHHe cBeTa. OnTuueckue
MPUOOPBHI.

[Tonnoe BHyTpeHHEE OoTpaxeHue. Moiens CBETOBOAA.

HccnenoBanue cBONHCTB N300pakeHU B JTMH3aX.

Mopenu MUKpPOCKOIIA, TENECKOMA.

Habmtonenue unrepdepenuuu cera.

Hab6monenue nudpakiuu cBera.

Habmonenue nucnepcuu cBera.

[Tonmy4yenue cnekTpa ¢ MOMOLIbIO TPU3MBI.

[Tony4yeHnue criekTpa ¢ TOMOLIbIO TU(PPAKIIMOHHON PEIIETKH.

Habmonienue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamopmsie pabomul

N3mepenne nokazarens NpeaoMIEHUs CTEKIIa.

Wccnenoanue cBONCTB N300pakeHUH B JTMH3aX.

Habmtonenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI crielIHAIbHON TEOPHH OTHOCHTEIBHOCTH
['paHubl NPUMEHUMOCTH KJIACCUUYECKOM MexaHuKH. [locTynarel cneruanbHONM Teopuu
OTHOCHUTCIIbHOCTH HWHBAPUAHTHOCTL MOAYJSA CKOPOCTH CBC€TA B  BaKYYMC, MMPUHIHAIT
OTHOCUTEIBHOCTH DUHINTEHHA.
OTHOCHUTENILHOCTE OOIHOBPEMCHHOCTHU. BaMeI[JIeHI/Ie BpPCMCHHU U COKpPAIICHUC NJINHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBL.
CBs13b Macchbl C HEPTrUel U UMIYJIbCOM PENSATUBUCTCKON YaCTUIbl. DHEPTUS TOKOSL.

Pasnen 7. KBantoBas pusuka
Tema 1. dnemenmaol K6AHMOGOU ONMUKU
®oronbl. @opmyna [lnanka cBs3u sHEPruu POTOHA C €r0 YACTOTOM. DHEPIrUsl U UMIYIIbC
¢oroHa.
OtkpeiTne u wuccienoBanue ¢doroddpdexra. Ombitet A. I'. CroneroBa. 3aKoHBI
¢doroaddekra. Ypasuenue DitHmreitna aus pororddekra. «KpacHas rpanuna» gorospdexra.
Hasnenune cBera. Onwite [1. H. JIcOGenena.
XHUMHUYECKOE EHCTBUE CBETA.



TexHuyeckne ycTpoilcTBa M NpaKTHUECKOE MPUMEHEHHE: (OTOAIEMEHT, (POTONATUHK,
CoJHeuHasi barapesi, CBETOUO/I.

Jlemoncmpayuu
®oT03(QeKT Ha YCTaHOBKE C ITUHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHemHero (porodddekra.
Cseronuopn.

Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Monens atroma Tomcona. OnsiTel Peszepdopna mo paccesHuto o -uactuu. IlnaHerapHas
Mozenb atoMa. Ilocrynatel bopa. M3nydyenue u nornouieHue (GOTOHOB MpU MEPEXOAE aroma ¢
OJHOIO YypOBHS DSHEpPruu Ha apyrod. Buapl cnexkrpoB. CnexkTp ypoBHEH SHEprum aroma
BOZOPOJA.
Bonnossle cBolicTBa yactull. Bonuel ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaan3M.
CHOHTaHHOE U BBIHYKIEHHOE U31y4YCHHE.
TexHu4eckrue YCTpOWCTBA M IMPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIA aHAIU3
(criekTpockoIt), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pezepdopra.
Omnpenenenre AMTUHBI BOJIHBI JIazepa.
Habmronenue nuHeHyaTbIX CIEKTPOB U3IYUYECHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopruvie pabomul
Hab6mronenue nmuHE9aToro cnekrpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI,  JOKAa3bIBAIOIIME  CIOXKHOCTh CTpOCHHA  sjpa. OtkpeiTHE
panuoaktuBHOCTH. OmBITH Pezepdopaa mo onpeneneHuio coctaBa paJioakTUBHOTO U3ITyYCHHS.
CoiicTBa anba-, 6era-, raMMa-u31ydeHus. BinsHue painoakTHBHOCTU Ha KUBbIE OPraHU3MBbI.
OtkpbiTue TpoToHa M HeWTpoHa. HyxionHas mogmens sanapa ['eitsendepra—lBaneHko.
3apsn anpa. Maccosoe uncio sapa. M3oromnsl.
Anbda-pacnaz. DIEKTpOHHBIA M TO3UTPOHHBIN OeTa-pacmaa. ['amma-u3znydeHue. 3aKoH
paZnoaKTUBHOIO pacrnana.
DHeprus CBsI3U HYKJIOHOB B sipe. Snepubie cuibl. JledekT maccor spa.
SnepHble peakuuu. JleleHre U CUHTE3 SAEP.
SAnepupiii  peaktop. TepmosimepHbii cuHTe3. [IpoOiaeMbl M TEPCHEKTHUBBI  SIIEPHOM
SHEPreTHKU. JKOJIOTNYECKUE ACTIEKTHI ACPHON SHEPTETUKH.
OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.
MeTtop! HaOIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3aUMOAEHCTBH. ENMHCTBO (pU3NUECKO KapTUHBI MUPA.

TexHuueckre ycTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMeTp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aroMHas Oomoa.

Jlemoncmpayuu

Cy€TynK MOHU3UPYIOIIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB yacTHIl (TI0 TOTOBBIM oTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMHUM U ACTPOPU3UKHU



Otanbl  pa3BUTHS  acTpoHOMHMH. lIpuknagHoe W MHPOBO33PEHYECKOE 3HAYCHHE
aCTPOHOMHUM.

Bun 3Bé3anoro He6a. Co3Bes3nus, ipkue 3BE3/1bI, MJIAHETHI, UX BUIUMOE JIBHKEHUE.

ConnedHas cucrema.

Connue. ConHe4yHass akTUBHOCTh. Mcrounuk sHepruu ConHila W 3BE3M. 3BE3IbI, HUX
OCHOBHBIE XapaKTePUCTUKHU. Jluarpamma «CHEKTPaJbHBIA KIACC — CBETHUMOCTBY. 3BE3IbI
[JIABHOM T1OCJIEIOBATEIBbHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE31 TJIABHOM
rocJieIoBaTeIbHOCTH. BHyTpenHnee cTtpoenue 3BE3A. COBpPEeMEHHBIC TIPEACTABICHUS O
MIPOUCXOKIEHUH U 3BOOLMK CONTHLA U 3BE3]T. DTallbl )KM3HU 3BE3L.

Mneunsiii [Tyts — nHama [Manmaktuka. [Tonoxxenue u nemwxenue Comnna B ["amaktuke. Tumnst
rajiakTuk. Paguoranaktuky u xBa3zapsl. UEpHBIE ABIPHI B sApax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszGeranme ramaktuk. Teopwus
bonpuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobieMbl acTpOHOMUHU.

Yuenuueckue nabnooenus

HabGmronenuss HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAaHUEM KOMITBIOTEPHBIX MPHIOKCHUIN
JUIS OTIpe/IeNICHUS MOJIOKEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nosymapus u sipkue 3BE3/bl.

Ha6monenus B Teneckon Jlynsl, mnanet, Maeunoro [lyrtu.

Oobo0marmee NOBTOPEHNE

Ponb ¢u3WKu u acTpOHOMUU B JKOHOMHYECKOH, TEXHOJIOTMYECKOH, COIMAbHOW U
ITUYECKON cdepax HeATEIbHOCTH 4YelloBeKa, pOjib W MeCTO (U3UKM U acTPOHOMHH B
COBPEMEHHOW HAy4YHOW KapTHMHE MHpa, poib (QuU3HUecKod Teopuu B (OPMHPOBAHUHU
Mpe/ICTaBIeHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPA B OOILEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O PUPOJIE.

MexnpeaMeTHbIEe CBS3H

Nzyuenne xypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kiacce OCYIIECTBISCTCS C YUETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHK{, OWMOJOTHH, XHUMUH,
reorpauu U TEXHOJIOTHUHU.

MedsicnpeOomemuuvle nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOT'O IO3HAHUSA:
SBJICHHE, Hay4YHBIM (akT, TUMOTe3a, (U3MYecKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJICHHE,
SKCIIEPUMEHT, MOICIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIMH: CHHYC,
KOCHUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl U HX
MPOEKLIMH HAa OCH KOOPJAWHAT, CIOKEHUE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTAPHBIX (DYHKUHUH,
MIPU3HAKU TTOI00MS TPEYTOJILHUKOB, OMPEICNICHNE TIIOMAU TIOCKUX PUryp u o0béma Tel.

buonocus: snekrpuveckue SBICHHUS B KUBOW MPUPOIE, KoieOaTeNbHBIC IBUKEHHUS B
JKUBOW TPHUPOJIC, ONTHUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NCUCTBUE paJMAIlMN Ha >KUBBIC
OpraHu3MBbl.

Xumusi: CTpoeHHWE aTOMOB WM MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX Te,
MEXaHHU3MbI 00pa30BaHUs KPUCTATUIMYECKON PEIIETKY, CTIEKTPAIbHBIN aHATIH3.

l'eocpagpusa: MarHuTHBIE TIOTIOCA 3€MIIM, 3aJIe)KM MarHUTHBIX pyZ, (GoTochEMKA 3€MHOM
MOBEPXHOCTH, MIPE/ICKA3aHUE 3EMIICTPSICCHHUIA.



Texnono2us: MTUHUM DJIEKTpOIEpeNad, T€HEPaToOp MEPEMEHHOIO TOKA, JJIEKTPOJBUIATEINb,
WHAYKIMOHHAs TIeYb, pajap, paauolnpHEMHUK, TENEeBHU30p, aHTeHHA, TenepoHn, CBY-neus,
IIPOEKIIMOHHBIH anmnapar, BOJOKOHHAs ONTHKA, COJTHEYHas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

OcBoenue yuebHoro mpeamera «®Pusnkay Ha YpOBHE CpEIHEro oOIIero o0pa3oBaHUS
(6a30BBIi  YypOBEHB) JIOJDKHO  OOECHEYHTHh  JOCTHIXKEHHE  CICAYIONIMX  JIMYHOCTHBIX,
METanpeAMETHBIX U IPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBLIE PE3YJIbTATHBI

JIm4HOCTHBIE pe3yJbTaThl OCBOEHUSI yuyeOHoro mnpeamera «Duszmka» IOIKHBI OTpa’kaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYaIOMIMXCSI PYKOBOJCTBOBATHCS C(hOPMUPOBAHHON BHYTpPEHHEH
NO3ULMUEH JMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPUEHTAlUUi, IO3UTUBHBIX BHYTPEHHUX
yOeXIEHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM I[EHHOCTSIM  POCCHHCKOro  OOIIECTBA,
pacIIMpEeHUE KU3HEHHOTO OMNbITA U OMNBITA JIEATENBbHOCTH B MPOLECCE Peali3alluid OCHOBHBIX
HarpaBJIeHUH BOCIIUTATEILHOM IEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIUTAHMS:

cOPMUPOBAHHOCTh  IPAXAAHCKOW MO3MIMH  OOydaroIlerocs KaKk aKTUBHOIO U
OTBETCTBEHHOT0 4JIeHa POCCHICKOro 00IeCTBa;

OPUHIATHE TPAJUIIMOHHBIX OOIIEYEeIOBEYECKMX T'YMaHUCTUYECKMX M JEMOKPATHYECKHX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B HHTEpecax TIpakKIaHCKOro OOIlecTBa,
y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allly;

YMEHUE B3aUMOJCHCTBOBATh C COIUAIbHBIMM HHCTUTYTAaMH B COOTBETCTBUU C UX
(YHKIUSMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOM AESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS

c(hOPMUPOBAHHOCTh POCCUMCKON TPAXKIAHCKON HICHTUYHOCTH, TaTPHUOTH3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM POCCHUCKUX
y4€HBIX B 00JIACTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOT O IOBE/ICHUS;

CIOCOOHOCTH OILIEHHWBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEUICHHS, OPHEHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH, B TOM YHUCIIE B JIEATEILHOCTH YUEHOTO;

OCO3HAHUE JIMYHOT'0 BKIIaJa B IOCTPOEHUE YCTOWYMBOTO Oy 1YILIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUSI:

3CTETUYECKOE OTHOILICHHE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOIO TBOPYECTBA, PUCYILETO
(hu3mIeCcKOil HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpeC K pa3NIuyHbiM cdepaM MNpopecCHOHANBHON JAEATEIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHWKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP OymyIei
npodeccuu U peain30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUIO M caMOOOpa30BaHHIO B 00JacTH (DM3HWKHU Ha
NPOTSKEHNUU BCEH JKU3HU;

6) IKOJIOrHYECKOr0 BOCTIUTAHUS

c(hOPMUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYPBl, OCO3HAaHUE TI00AIBHOrO XapakTepa
9KOJIOTUYECKUX MPOOIIEM;



IJJAHUPOBAHUE M OCYIIECTBICHHUE JIEUCTBUI B OKPYXAIOIIEH Cpelie Ha OCHOBE 3HAHUSA
LIeJIE YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA;

pacllupeHre OmbITa JACATEIbHOCTH HKOJOIMYECKOW HAIpaBJICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM 110 PHU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHMA:

cOPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA (HU3HUYECKON HAYKH;

OCO3HAHUE IICHHOCTH HAYYHOU JIEATSIHOCTH, TOTOBHOCTh B MPOIECCE U3YUCHUsST (U3HKH
OCYIIECTBJISATh MPOECKTHYIO U UCCIIEI0BATENBCKYIO I€ATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATHI

IMo3HaBaTe/IbHBbIE YHHMBEPCAJIbHBbIE YUeOHbIE AelcTBHS
ba3zoBble JJoruueckue aeicTBUs:

CaMOCTOSTENLHO (OPMYJIMPOBATh W aKTYaJIM3UPOBaTh TMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

OIIPEICIIATH 1ICNIN ACITEIbHOCTH, 3aJaBaTh MapaMEeTPhl K KPUTEPHUH UX JTOCTHIKCHUS,

BBISBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B pACCMATPUBACMBIX (DU3MYECKHX SBICHUSIX;

pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI C YUETOM aHAIM3a MMEIOIIUXCS MaTePHATbHBIX
Y HEMATEePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEINISM,
OILICHUBATh PUCKH TOCIIC/ICTBUH JCATEITHHOCTH;

KOOPAMHHUPOBATh U BBHINOIHATH pPabOTy B YCIOBHUSX pEalbHOrO, BUPTYAIBHOTO H
KOMOWHHPOBAHHOT'O B3aMMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIUICHHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

ba3oBble Hcciie10BaTeIbCKHE TeHCTBHSA .

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYEBBIMHU TOHSATUSMU M METOJaMHU (U3HUYECKOU
HaYKH;

BJIQJICTh HABBIKAMH Y4eOHO-HCCIIETOBATEIBCKOW W MPOSKTHOW NEATEIBHOCTH B OOJIACTH
(U3HKH, CTOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB PEIICHHS 3a/1au
(hU3HUECKOro COACpKAHUS, IPUMEHEHHUIO PA3IMYHBIX METO/IOB TIO3HAHHS,

BJIQJIETh BHJAMU JESITENBHOCTH IO TOJNYYEHHIO HOBOTO 3HAHMS, €r0 HHTEPIpETaIuH,
MpeoOpa3OBaHNI0O M TPHMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallMsX, B TOM YHCIE IPH
CO3/IaHUU y4EOHBIX MTPOEKTOB B 001aCTH (DU3HKHY;

BBISIBJISITH NPUIMHHO-CIICJACTBCHHBIC CBS3W W aKTyaJU3WpOBaTh 3aJlady, BBIIIBUTATh
TUNOTE3y €€ pelIeHUs, HAXOAWTh AapryMEHThl [JIsl JIOKa3aTelbCTBa CBOUX YTBEPIKICHUH,
3aJlaBaTh MapaMEeTPbl ¥ KPUTECPHH PEIICHUS;

aQHAIM3WPOBATh TONYYCHHBIE B XOJAC PEIICHUS 3aJa4ll Pe3yIbTaThl, KPUTHYCCKH
OLICHHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 33a/1a4ll B OOpPA30BATEIILHON JESATEIHLHOCTH, B
TOM YHUCIIC IPU U3Y4CHUU DUBUKH;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (DU3HKE B MPAKTUYECKYIO 00JIaCTh )KU3HEACATEIHbHOCTH;

YMETh HHTEIPUPOBATH 3HAHUS W3 Pa3HbIX IPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBHIE UJIEH, PEAIAraTh OPUTHHAIIBHBIC TOAXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI M 33/1a49H, JIOMYCKAIOIINE AIbTEPHATHBHBIC PEIICHUSI.



PabGora ¢ undopmaumeii:

BJAJCTh HABBIKAMH NONXY4YeHHUs MH(opManuu (U3NUIECKOro COAEPIKaHUS U3 MCTOUYHHKOB
pPa3HbIX THIIOB, CAMOCTOATEIHFHO OCYIIECTBISATH MOWCK, aHAIW3, CHCTEMAaTH3AlHUI0 M|
MHTEPIpETaNio HH(OPMALIUY PA3TUYHBIX BUIOB U (OPM IIPECTABICHHUS;

OLICHMBATh JJOCTOBEPHOCTH MH(OpMAIINH;

UCTIONIb30BaTh CpeACTBa HWH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJIOTMHA B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHM3alMOHHBIX 3a1ad C COOJIIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeH s, TIPaBOBBIX U
STHYECKUX HOPM, HOPM MH(POPMALIMOHHOM 0€30MacHOCTH;

CO3/IaBaTh TEKCTHl (PU3UYECKOTO COJEpKAaHHWS B PA3IUYHBIX Qopmarax ¢ YIETOM
Ha3HaueHUs WHGPOpPMALMU U LEJIEBOM ayAWTOpPUH, BBHIOMpas ONTHUMAJIbHYIO (QopMmy
MIPEACTABICHNS M BU3YITH3ALUH.

KoMMyHnKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUA:

OCYIIIECTBIISTH OOIICHNE HA YPOKax (DU3MKHU M BO BHEYPOUHOU JIEATEIHHOCTH;

pacro3HaBaTh MPEANOCHUTKH KOHPIUKTHBIX CUTYallUi U CMSATYATh KOH(DIUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jaratb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON ¥ WHIMBUAYAIHHOU PaOOTHI;

BBIOMpaTh TEMATUKy U METOIbl COBMECTHBIX JACUCTBHM C Y4ETOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJ[0T0 4jeHa KOJUIEKTHBA;

MPUHUMATD 1I€JIM COBMECTHOM JAESITeNIbHOCTH, OPraHU30BbIBATh M KOOPIAMHUPOBATH
JNEUCTBUA TO €€ JOCTHKEHHUIO: COCTAaBJATh IUIaH ACHCTBUN, PACHpeAesiiaTh POIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHON PadOTHI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJIOr0 y4acTHHKA KOMaH/bl B OOIIMI pe3yapTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBbIE MPOEKTHI, OLEHUBATh HMJEU C MO3ULUMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMYECKOE TOBEACHHE B pPA3IMYHBIX CHUTYyalUsX,
MPOSIBIISITH TBOPUYECTBO M BOOOPaKEHHE, OBITh HHUIIUATHBHBIM.

PeryasiTuBHble yHUBepcAIbHbIE Yy4eOHbIE JeiicTBUS
Camoopranmsanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABaTENbHYIO IESITEIbHOCTh B oOnactu (U3MKU U
ACTPOHOMUHU, BBISIBJIATH MTPOOJIEMBI, CTAaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33/1a4H,
CaMOCTOAATEJIbHO COCTAaBJIATH IIJIAaH PELIEHUs PAcUETHBIX M KAYECTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHHUSI TPAKTUYECKONM pPabOThl ¢ Y4ETOM MMEIONIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEMN U NIPEANIOUTEHUN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHIM;
paciupsITh paMK{ y4eOHOro IpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUII;
JIeaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pellIeHuE;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO OHPYIUIUH B o0macTd (PU3MKH,
MOCTOSTHHO MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBII YPOBEHb.
CaMOKOHTPOJ1b, SMOIMOHAIbHBII HHTE/JIEKT:



JIaBaTh OICHKY HOBBIM CHTYallUsM, BHOCHTH KOPPEKTHBHI B JEATEILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB IEIISIM;

BJIAJICTh HABBIKAMU MTO3HABATEIBHON peIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBHMA
" MBICJIUTCIIBHBIX MTPOLECCOB, UX PC3YJIIBTATOB U OCHOBaHI/Iﬁ;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OIICHKH CUTYAITMH, BEIOOpa BEPHOTO PEIICHUS;

YMCTh OLICHUBATb PUCKU U CBOCBPEMCHHO MMPUHUMATL PCIICHUS 110 X CHUKCHUIO,

NPUHUMATh MOTUBBI U apT'YMEHTHI JIPYTUX MIPH aHATU3E PE3YJbTaTOB JICATEIbHOCTH;

MMpUHUMATh 0665[, IIOHHUMas CBOU HEAOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTUBBI 1 apT'YMEHTHI APYTUX MPHU aHAIIN3€ PE3YAbTATOB JAEATENbHOCTH;

pU3HABaTh CBOE MPABO U MPABO JIPYIHX Ha OMIMOKH.

B nporecce 1OCTHXKEHHS TUYHOCTHBIX PE3YAbTAaTOB OCBOCHUS IPOrPaMMBI 110 (PU3UKE JUIS
YPOBHSI CpeAHETO OO0IIero o0pa3oBaHUs y OOYYaIOIIUXCS COBEPIICHCTBYETCS AMOITMOHAIBHBIN
WHTEJUIEKT, MPEANOIaralonmi chopMUpOBaHHOCTS:

CaMOCO3HaHUS, BKIIOYAOIIETO CITOCOOHOCTh TOHUMATh CBOE IMOITMOHAILHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHsI COOCTBEHHOM YMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOperyJIMpOBaHUs, BKJTFOYAFOIIIETO CaMOKOHTPOJIb, yMEHUE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHUE, CIIOCOOHOCTHh aJalTHPOBATHCS K SMOIMOHAIBHBIM
WU3MEHEHHSIM U MPOSIBIISTh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHMBALMM, BKIIOYAIOIIEW CTPEMJICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE IWCTBOBATh UCXO/IS U3 CBOMX BO3MOXKHOCTEN;

OMIIaTHH, BKJ'IIO‘-IaIOHIeI\/’I CIHOCOOHOCTH ITIOHUMATh OMOIMMOHAJIBHOEC COCTOSAHUC OPYIHX,
YUYUTBIBATH €T0 IMPU OCYIICCTBJICHUHN 06L[I€HI/I$I, CHOCOGHOCTB K COYYBCTBHUIO U COIICPCIKNBAHULO,

COIMAITBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh BHICTPAWBATH OTHOIICHUS C IPYTUMH
JIO/IEMU, 3a00TUTHCS, TPOSBIISTH HHTEPEC U pa3periaTb KOHPIUKTHL

HNPEAMETHBIE PE3YJIBTATDI

K xonny o6yuyenust B 10 kjacce nmpeaMeTHble pe3yibTaThl Ha Ga30BOM YPOBHE JIOJIKHBI
OTpaxatb C()OPMHPOBAHHOCTD y 00yUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poib U MECTO (U3UKU B (OPMHPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHBI MHUPA, B PA3BUTHM COBPEMEHHOM TEXHHUKH M TE€XHOJOTHMH, B IPAKTUYECKON
JEATENbHOCTH JIIOJIEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHHsS] W3YYEHHBIX (PU3NYECKUX MOZeNel: MarephalbHas
TOYKA, MHEpIHaJbHas CHUCTEeMa OTcuéTa, aOCONIOTHO TBEPIOE TENO, UJCalbHBIA ra3, MOAEIU
CTPOEHHUsI Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN IEKTPUUYECKHUM 3apsj NpU pEeUICHUU
¢bu3nyeckux 3a1ay;

pacrio3HaBaTh (U3NYECKUEe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS BEIIECTBA M JJIEKTPOJUHAMUKHU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MpPSMOJIMHENHHOE MABM)KEHHE, CBOOOJHOE NaJeHHe Tell,
JIBUKCHHUE 110 OKPYKHOCTH, WHEpIUs, B3auMojelcTBue Ttei, auddy3us, OpOyHOBCKOE
JIBMDKEHUE, CTPOEHHE >KMJIKOCTEH M TBEPIBIX TeJl, U3MEHEHUEe 00bEMa Ten MpH HarpeBaHUU
(oxJ1ax/1eHNN), TEIJIOBOE PaBHOBECHE, MCIIApPEHUE, KOHJIEHCAIUs, [JIaBJICHUE, KPUCTAJUIU3ALuS,
KHUIICHUE, BIAXXHOCTb BO3/yXa, IIOBBIIICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
COCye, CBsI3b MEXAY IlapaMeTpaMH COCTOSHMS Ta3a B H30Ipoleccax, AJIEKTPU3alus Tedl,
B3aUMOJICHCTBUE 3aPSAI0B;



OIIMCBIBaTh MEXAHMUYECKOE JBM)KEHUE, UCIOJb3Ys (PU3UYECKUE BEIMYMHBI: KOOpPIHMHATA,
IyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIA, UMIYIbC Tejla, KHHETUYeCKas
SHEprus, MOTEHIMaIbHAas JHEprus, MeXaHWuyeckas paboTa, MeXaHW4ecKas MOIIHOCTb;, IpHU
ONMCAHWU TPABWJIBHO TPAKTOBaTh (PU3MUECKUI CMBICH UCIONBb3YyEeMBIX BEJIWYHMH, HUX
0003HAaYeHUs M €IUHUIIbI, HAXOAUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUUHY
C IpyIrMMH BEJIMYMHAMY;

OIMCBIBaTh M3y4YECHHbIE TEIUIOBBIE CBOWCTBA TEI M TEIJIOBbIE SIBJICHUS, HCIOJIb3Ys
¢u3nyeckne BENWYHMHBL: JABICHWE Ta3za, TEMIIeparypa, CpeaHsss KHHETHYECKas SHEPrus
XA0THYECKOr0 JBMIKCHMSI MOJIEKYJ, CpPEOHEKBAJpaTU4Has CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOTHl, BHYTPEHHSAS >HEprus, padora raza, Ko3(Q@UUUEHT IOJE3HOro JEHCTBUS TEIJIOBOIO
JIBUTATENIS; IPY ONHMCAHUU MIPABUIBLHO TPAKTOBATh (PU3UYECKUN CMBICI UCIOIb3yEMBIX BEJINYHH,
uX OOO3HAUeHHMs M EIAMHHULBL, HAXOAUTH (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (QU3UYECKYIO
BEJIMYUHY C JPYTUMH BEITMUHHAM;

OIUCBIBATh M3YYEHHBIE IJIEKTPUUECKUE CBOWCTBA BEILECTBA M IJIEKTPUUECKHE SIBICHUS
(mporieccsl), UCTIONB3YS (U3UUECKUE BETUYMHBL HJIEKTPUYECKUN 3apsijl, dJIEKTPHUECKOe MOJe,
HanpsOKEHHOCTh  I0JIs, IOTEHIMAJ, Pa3HOCTh [OTEHLUAIOB; IPHU ONHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT HCIOJIB3YEMBIX BEJIWYHH, WX OOO3HAYCHHS W CIMHMUIIGI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYMHY C JPYTUMH BEIMUYUHAMU;

aHAJIM3UPOBaTh (PU3UYECKHE IMPOLECChl U SIBJIEHUS, MCIONIb3Yyd (PU3MUECKHE 3aKOHBI U
NPUHLMIBL 3aKOoH BcemupHoro tarorenus, |, 11 u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHMs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCca, MPUHLIUI CYNEPIIO3ULIMN CHJI, TIPUHIUIT
paBHOIIPABUsl MHEPLIMAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUUECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETHYECKOH SHEpruM TEIUIOBOIO JBMXKEHUS
MOJIEKYJ ¢ aOCONIOTHOM TemIepaTypoi, MepBbIii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUs
AJIEKTPUUYECKOro 3apsijia, 3akoH KyloHa, mpu 3TOM pas3iuyarh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BHIPAKECHHUE U YCIOBUS (IPaHUIIbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE IIPUHIIMIIBI IS CTBUS MAIIKMH, IPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pa3ianyaTth ycaoBUs UX 0€30M1aCHOrO UCIIO0JIb30BAHUS B MIOBCEAHEBHOM JKHU3HM;

BBIMOJHATh JKCHEPUMEHTHI MO HCCIEI0BaHMIO (DU3MYECKUX SIBIEHUH W IPOIECCOB C
HCIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX H3MEpEHHil, Mpu 3TOM (HOPMYIHpPOBAThH
npobiemy/3ajayy M TUIOTE3y Y4eOHOro HKCHEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
IIPEUI0KEHHOI 0 000PYA0BaHUS, IPOBOIUTH OMNBIT U (POPMYITUPOBATH BHIBOABI;

OCYIIECTBIIATh MpsIMble M KOCBEHHBIC H3MEPEHUs (PHU3MUECKUX BEIWYHMH, IMPH 3TOM
BBIOMPATh ONTHMAJIbHBIN CIIOCOO H3MEPEHUs M HCIOJIb30BaTh H3BECTHBIE METO/bl OLIEHKH
MIOTPELIHOCTEH U3MEPEHU;

UCCIIeI0BaTh 3aBUCHUMOCTH MEXAY (U3MYECKMMM BEIMYMHAMU C HCIOJIb30BaHUEM
NpSIMBIX U3MEPEHHH, TpH STOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATh pE3YJIbTaThI
MOJYYEHHOW 3aBHCUMOCTH (PM3MYECKUX BEJIWYMH B BHUJE TAOMUI] U Tpa(UKOB, A€IaTh BHIBOJbI
10 pe3yJibTaTaM HCCIe0BAHNUS;

cobmoaTh mpaBuia Oe€30MacHOro TpyJda NpU NPOBEACHUU HCCIEIOBAHUN B paMKax
y4eOHOro HKCIEPUMEHTa, Yy4yeOHO-UCCIIEIOBATEIbCKOM M TMPOEKTHOM JAESITEIbHOCTH C
WCIOJIb30BaHNUEM U3MEPUTENIBHBIX YCTPOICTB U JIaOOpaTOpHOro 000py10BAHUS;

pemaTb pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3MUECKOM MOJENbI0, HCIOIb3Ys
¢u3nyeckre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4ll BHIOMPATh (PU3HUECKYIO
MOJIeIb, BBIACHATh (U3NYECKUE BEIUYMHBI U (GOPMYINbI, HEOOXOAMMBIE Uil €€ pEeLIeHMS,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOT0 3HaUEHUS (PU3HUUECKON BEITUYHHBI;



pelaTh KayeCTBEHHBIE 3a/1ayM: BBICTPAMBATH JIOTMUECKH HENPOTHBOPEUYMBYIO ILIENOUYKY
paccyXJIeHUI C OMOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKHE SBICHUS;

UCMOJIb30BaTh IPU PEUIEHHHM Y4eOHBIX 3aJad COBPEMEHHbIE HH(OpPMAIOHHbIE
TEXHOJIOTHH JUI TIOMCKA, CTPYKTYpUPOBAaHUS, WHTEPHpPETAlMM U TPEJICTABICHHUS y4eOHOU U
Hay4YHO-TIOMYJISIpHOW HMH(OpMaIM, MOTYYEHHOW H3 Ppa3IMYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3MPOBATh MOJIy4aEMYI0 HH(OPMAIHIO;

IPUBOIUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOESKHBIX YU4EHBIX-(PU3MKOB B pa3BUTHE
HayKH, 00BsSCHEHHE MTPOIIECCOB OKPYKAIOMIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAaHUS 1O (U3MKE B IOBCEJHEBHOM JKU3HU JUIS
obecrieueHus1 6€30MaCHOCTH MTPH OOpallleHNH ¢ TPUOOpaMu U TEXHUYECKUMU YCTPOHUCTBAMHU, JIIs
COXpaHEHHUS 3JI0POBbsl M COOIIOACHUS HOPM SKOJIOTMYECKOr 0 MOBEICHHS B OKPYKAIOLIEH cpeie;

paloTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH, IUIAaHUPOBaTh paboTy
TPYIIbL, PAalMOHATIBHO pPACHpEneNsaTh O00S3aHHOCTH U IUIAHUPOBAThb JICATENBbHOCTh B
HECTaHJAPTHBIX CUTYyallUsAX, aJeKBaTHO OLIEHMBATh BKJAJ Ka)KJOr0 M3 YYaCTHUKOB I'PYIIHI B
peleHre paccMaTpuBaeMOil IPOOIIEMBI.

K xoniy oOyuenust B 11 kJacce mpeaMeTHble pe3yibTaThl Ha Ga30BOM YPOBHE JIOJIKHBI
OTpaxatb C(OPMHPOBAHHOCTD y 00yUAIOIIUXCS YMEHUN:

JIEMOHCTPUPOBATh HA MpHUMEpax pojb U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHpA, B PA3BUTHH COBPEMEHHOM TEXHHUKH M TE€XHOJOTHMH, B IPAKTUYECKON
NeATebHOCTH JIFOJIEH, IEIOCTHOCTh M €JMHCTBO (pr3MUecKoi KapTUHBI MUPa,

YYUTBIBATh TPAHWUIBI TIPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJEeH: TOYCUHBII
JNEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb ATOMHOT O s1JIpa IPU pelIeHnN GU3NYECKUX 3aa4;

pacrio3HaBaTh (U3NYECKUE SBICHUS (IIPOIECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
9JIEKTPOAMHAMUKU U KBAaHTOBOM (DU3MKM: 3JIEKTpUYECKas MPOBOANMOCTb, TEINIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JEWCTBHUSI TOKA, B3aUMOAEMCTBME MAarHUTOB, 3JIEKTPOMArHUTHAs
UHAYKIMS, AEHCTBHE MAarHUTHOTO HOJsl HA IPOBOJHUK C TOKOM M JBMXKYILUICS 3apsn,
3JIEKTPOMAarHUTHbIE KOJI€OaHUs 1 BOJIHBI, IPSIMOJIMHENHOE pacpoCTpaHEHUE CBETA, OTPAKEHUE,
npeiromsieHue, uHTepdepeHuus, audpakuus U HOsApU3alUs  CBETa, AUCHEPCUs CBETa,
dhorosnexrpudeckuii 3¢pdext (poroaddext), cBeToBOE NaBieHrne, BOSHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aTOMa BOAOPOJa, ECTECTBEHHAsI U UCKYCCTBEHHAs PallOAKTUBHOCTD;

OIIMCBIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKUE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO TPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCHONb3ysd (U3NYECKHUE BEIUYMHBL: JJIEKTPUYECKUHM 3apsij, CHUa TOKa, 3JIEKTPHUYECKOe
HalpspKEHUE, JIEKTPUYECKOE CONTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CUIIA,
paboTa TOKa, MHIYKLHS MarHMTHOro Iois, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KATYILIKH, SHEPrusi JIEKTPUUYECKOIO0 M MArHUTHOIO MOJIeH, MEepUuoJ M yacTora KojlebaHui B
KonebaTenbHOM KOHTYpE, 3apsi/l U Cujla TOKa B MPOLIECCe TapMOHMUYECKUX 3JIEKTPOMArHUTHBIX
KoneOaHui, (hOKyCHOE pacCTOSHME M ONTHYECKas CHUJla JIMH3bI, IPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MYECKHI CMBICT HCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHHS W EAMHULBL,
yKa3bIBaTh (POPMYJIbL, CBS3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEIUUNHY C JPYTUMU BEIMUYUHAMU;

OIMCHIBaTh H3YYEHHBbIC KBAHTOBBIC SBJICHHUS M MPOLECCHI, HCIOIb3Ys (U3NYECKHE
BEJIMUYUHBI: CKOPOCTh JIEKTPOMAarHUTHBIX BOJH, /UIMHA BOJHBI M 4YacTOTa CBETa, YHEPIUi U
uMmMnynbe (OTOHA, TEPHOA TMoJypacraja, HHEPrus CBA3M ATOMHBIX SA€p, NpPU OMUCAHUU
IIPABUJIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCHOJIb3YEMbIX BEJIMYMH, UX OO0O3HAuYeHUs U



CIMHMIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE AAHHYIO (DPU3MYECKYIO BEIMUUHY C JPYTHMHA
BEJIMYMHAMH, BHIYUCIISTh 3HAUCHHE (PH3MUECKON BEIIMYHHBL;

aHAIM3UPOBATh (PU3MUECKHUE TPOIECCHl M SBJICHUS, UCIONb3ysd (HU3MUYECKHUE 3aKOHBI W
OpuHIMIBEL  3akoH OMa, 3aKOHBI IOCJIEIOBaTENBPHOrO W TApalIeIbHOIO  COCTMHEHHS
NPOBOJHUKOB, 3akoH Jlkoyms—JIeHma, 3akoH SJEKTPOMArHWTHOM WHAYKIHH, 3aKOH
NPSMOJIMHEHHOrO0 PacIpOCTPAHCHUsI CBETA, 3aKOHBI OTPAXKCHUSI CBETA, 3aKOHBI MPEIOMIICHHS
CBeTa, ypaBHeHHE DOWHIITeHHa a1 (orodddexTa, 3aKOH COXpPAHEHHS DHEPruH, 3aKOH
COXpAaHEHHS HMIIYJIbCa, 3aKOH COXPAaHEHHUS 3JIEKTPUUYECKOrO 3apsja, 3aKOH COXPAaHEHHS
MaccoBOTO 4YHCIA, MOCTYNaThl bopa, 3aKOH paauoaKTHBHOIO pacrajia, MpH 3TOM pa3inyaTh
CIIOBECHYIO (hOpPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPaKEHHE W YCIOBHS (TPAHUIIBL,
0051aCTH) IPUMEHUMOCTH;

ONpEAENATh HANpaBJICHNUE BEKTOpPAa MHAYKIMM MAarHUTHOTO TIOJNSI TPOBOJHHUKA C TOKOM,
cuibl Amniepa u cuiibl JlopeHtia;

CTPOHTH M ONMHCHIBATh N300pakeHHE, CO3JaBaeMOe IIIOCKUM 3€pKajoM, TOHKOW JINH30M;

BBIMIOJIHATh YKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3MYECKUX SIBICHUH M IPOIIECCOB C
UCIIONIb30BAaHMEM TMPSIMBIX M  KOCBEHHBIX HW3MEpPEeHWil: mpu 3ToM  (opMynupoBarhb
npobiieMy/3afady M THUIOTE3y Y4eOHOro OKCIEPUMEHTa, CcOOMpaTh YCTAHOBKY U3
MPEATI0KEHHOT0 000PYAOBaHHS, TIPOBOIUTE ONBIT U (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIIATh TPSAMBbIE U KOCBEHHBIC HW3MEPECHUS (DU3MYECKUX BEJIMYHH, MPU STOM
BBIOMpATh ONTHUMAJBHBIA CIOCOO W3MEpPEHHS M HCIONB30BaTh W3BECTHBIE METOJBI OICHKH
MOTPENIHOCTEN U3MEPEHUI;

UCCIIEI0BATh 3aBUCUMOCTH (DPU3MUECKUX BEIMYMH C UCIIOIb30BAaHUEM MPSIMBIX H3MEPEHUI:
[P 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3ybTAThl MOITYYCHHOH 3aBHCHMOCTH
(¢U3MUECKUX BEIWYMH B BUAC TaOMMIl M TpaduKOB, JeNaTh BBIBOABI IO pe3yjibTaTaM
WCCIIEJOBAHMUS;

cobmroaTh mpaBmwiia O€30MacHOr0 TpyJda IpHU IPOBEAECHUM HUCCIEJOBaHUNH B paMKax
y4e0HOro JKCIepHMEHTa, y4eOHO-MCCIEeOBATEIbCKON W  IMPOEKTHOW JESTENbHOCTH C
WCTIOb30BaHNEM N3MEPHUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBAHHS,

pemath pacyéTHbE 3aJadyd C SBHO 3aJaHHOW (U3UYECKOH MOJENbI0, HCIONb3Ys
(bu3nUecKre 3aKOHbBI U MIPUHIIHUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4i BHIOUPATh (U3UUECKYIO
MOJIeIb, BBIACTATH (DU3UYECKHE BEIWYMHBI U (OPMYJbl, HEOOXOIUMBIC Uil €€ pelICHus,
MIPOBONTH PACUETHI M OLIEHUBATH PEATbHOCTH IMTOJYYEHHOTO 3HAYCHHS (DPH3UUECKOI BETMIMHBL;

peliath KayeCTBEHHBIC 3a/laud: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUYMBYIO IETIOUKY
paccyXIeHHH C OIOpOi Ha N3y4YEeHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (DPU3UUECKHE SIBICHHS;

UCIIONb30BaTh TIPU  PEUICHUH y4YEeOHBIX 3ajJad COBPEMEHHble HH()OPMALMOHHBIC
TEXHOJIOTHUH JJISl MOWCKA, CTPYKTYPUPOBAHMS, MHTEPHPETALUH W IPEACTaBICHHUS y4eOHOW M
HAYYHO-TIONMYJIIPHOM WH(OpMALUK, TOJIYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKH
aHAIM3UPOBATh TOY4aeMYI0 HHPOPMAIIHIO;

OOBSCHSTH NPUHIIMIBI ACHCTBUS MAIIUH, TPUOOPOB M TEXHHUYECKUX YCTPOMCTB, pa3inyaTh
YCJIOBHSI UX 0€30I1aCHOT0 MCIIOIb30BaHUs B TIOBCEJHEBHOMN JKU3HM;

IPUBOJIMTH MPUMEPBI BKJIAJA POCCUICKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHUE MIPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIIONb30BaTh TEOPETHYECKWE 3HAaHUS MO (HU3MKE B IIOBCEAHEBHOM IKU3HHM IS
obecrieueHust 6€30MaCHOCTH IIPU OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKHUMHU yCTPOHCTBAMHU, JIIS
COXpaHEHHS 37J0pPOBbS U COOIOJICHNST HOPM SKOJIOIMYECKOT 0 MTOBEICHNUS B OKPY’KaIOIIeH Cpeae;



paboTaTh B IPYIIIE C BHITOJHEHUEM Pa3IMYHbIX COLUATIBHBIX POJIeH, INIaHUPOBATh PaboTy
TPYIIbL, PAlMOHATIBHO pACHPENENATh OOS3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLEHUBATHh BKJIAJ Ka)XJOr0 M3 YYaCTHHUKOB TPYMIbI B
pelIeHre paccMaTpuBaeMOil IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/esioB U TeM undpoBbie
Ne i/ P Kourpoasnbie | IlpakTnyeckue (udpp )
NMporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bubnunoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOI'O O3HAHUS 2 https://m.edsoo.ru/7fA1bF72
Hroro no pazueny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [{OK
21 Kinemariia ° https://m.edsoo.ru/7f41bf72
bubmuoreka [[OK
22 Huramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHUS B MEXAHHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMMUKA
31 OCHOBBI MOJIEKYIISIPHO-KUHETUYECKOM 9 1 bubnuoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOHHAMHIH 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubmuoreka [IOK
' ®a3oBbI€ MEPEXOJIbI https://m.edsoo.ru/7f41bf72



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

Uroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [JOK

41 DUekTpocTaTiia 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 2neKTpUYeCKuil TOK. Toku B 12 bubnmnoreka L{IOK

' pa3IUYHBIX cpenax https://m.edso0.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

11 KIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HanMeHoBaHUe pa3aeioB U TeEM uugpoBbIe
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NPOrpaMMblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarnuTtHOe nojie. DIeKTPOMAarHUTHAS 8 1 bubnuoreka [IOK
' HHAYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro mo pasnery 8
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbHIE 8 bubnuoreka [IOK
' KoneGanus https://m.edso00.ru/7f41c97¢
99 MexaHnuyeckue 1 3J1eKTPOMArHUTHbBIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bubnuoreka [JOK
2.3 O 7
frruka https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 20

Paszen 3. OCHOBBI CIIEIITUAJILHOM TEOPUH OTHOCUTEJBHOCTH

31 OCHOBBI CTIEIMAIBHON TEOPUU 4 1 bubmuorexa [JOK
' OTHOCHUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 i 6
UICMEHTBL KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atroma 4 bubnuoreka LIOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE 171p0 5

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

5.1 DIEeMEHTHI aCTPOHOMUU U aCTPOYU3UKU 7

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

Hroro no pazneny 7

Pazgen 6. PU3NUYECKHI IPAKTUKYM

. bubmuoreka [JOK
6.1 PH3HICCKHI NPAKTHKYM ! https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 7
Pa3nen 7. OBOBIIAIOIIEE IOBTOPEHUE
bu6nmmoreka [JOK
6.1 O0obmaiomee nosToperte 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Hara nudpoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue bp
n/n Bcero u3yuyeHusi | oOpasoBaTe/ibHbIE
padoThI padoThI
pecypcsl
@du3uka — Hayka o IPUPOJE.
1 Hayunsie M@TZK BI HO?I?H;HI/ISI 1 bubmmorexa LIOK
e A https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIIEro MUpa
Ponb 1 MecTo Qusuku B

5 (dbopMUpPOBaHUN COBPEMEHHOM 1 bubnmnoreka [IOK
HAay4YHON KapTUHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN ACSATEIHHOCTH JIFOIeH
MexaHn4eckoe ABUKECHHUE.

3 OTHOCUTEIIHFHOCTh MEXaHUYSCKOI'0 1 Bubnuoreka [JOK
neuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHE

4 PaBHOMEpHOE TpsIMOTTMHEITHOE 1 bubnnoreka [HOK
JIBUKCHHE https://m.edso0.ru/ff0c3620
PaBHOYCKOpEHHOE NPSMOIMHENHOE bubnnoreka LHOK

S) 1
JBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBobOonHOE TafieHne. Y CKOpeHue 1 bubnmoreka [JOK
CcBOOOIHOTrO MagcHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe 1BHXKEHHE.

7 JII]:I/I)KeHI/Ie MaTepUAIbHOM TOYKH IO 1 bubmmorera LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunimn otHocuTensHOCTH ["anmues. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WNHepuuanbHble CUCTEMBI OTCUETA.
ITepBsiit 3akoH HeroToHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [TpuHuun

9 CYIIepIIO3UIH CHI. BTOpoi 3aKoH bubmorera [OK
YHep ’ P . https://m.edsoo.ru/ff0c3be8
Hbrorona i1t MaTepralibHON TOUKH
Tperuii 3akoH HeroToHa ais bu6mmoreka [IOK

10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsroreHus. Cumna

11 TspkecTH. [lepBast kocMudeckas bubmmorexa [OK

- P https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tperud. KosdumuenT tpenus.

13 Cuna Zgn OTI/IBJIe}(IbI/Iq;)I pu BI/I)P;(GHI/II/I bubmorexa [OK

p P A https://m.edsoo.ru/ff0c3f76
Tela B JKUAKOCTH WU ras3e
[TocTynarensHOE U BpamareabHOe

14 JIBUKEHHE a0COTIOTHO TBEPAOTO TeElIa. bu6mmoreka [JOK
MowmeHT cuibl. I1nedo cunel. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
Nmnynbc MaTepuaibHON TOYKH,

15 CHCTEMbI MaTEPUATBHBIX TOYEK. bubmuoreka [JOK
HMnynbsc cuiibl. 3aKOH COXpaHEHMS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE IBH)KEHUE
PabGoTa 1 MOITHOCTbH CHIIEL.

16 Kunernueckast sHeprus MatrepraibHON bubnnoreka [IOK
Touku. Teopema 00 U3MEHEHHUH https://m.edsoo.ru/ff0c4502
KHHETHYECKOW YHEPT U

17 [loTennuanbHas SHEPrUsl. bubnuoreka [JOK



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
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToreHumanbpHast SHEPTHUS YIIPYTO
nehOpMUPOBAHHON TTPY>KUHBI.
[ToreHunanbpHast SHEPTUS TENa BOIH3U
MOBEPXHOCTHU 3eMJITH

https://m.edsoo.ru/ff0c461a

18

IToTeHManbpHBIE 1 HENOTCHIIHAIBLHEIC
cuibl. CBsI3b pabOTHI
HEMOTEHIIHAILHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTHH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnas pabora
«HccnenoBanue cBsi3u pabOThI CHIIBI C
M3MEHEHHUEM MEXaHUYEeCKOW SHEPTUU
TeJa Ha IPUMEPE PaCTSHKEHUS
PE3UHOBOT0 KTYTa»

20

KontponbHas pabora 1o reme
«Kunematuka. Jlunamuka. 3akKOHbI
COXpaHEHHUS B MEXaHUKE)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOTOXKEHUS MOJIEKYIISIPHO-
KUHETUYECKON Teopur. bpoyHOBCKOE
nswkenue. Auddysus

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxrep ABUKECHUS U
B3aUMO/ICMCTBUS YaCTHI] BELIECTBA.
Mogenu cTpoeHus Ta30B, KUIAKOCTEN
U TBEPABIX TEIl

23

Macca monekyi. KonnuectBo
BeulectBa. [locTrostHHas ABoraapo

24

TermmoBoe paBHOBecue. Temieparypa
u e€ u3Mepenue. [llkana remmneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

HNneanbubiii raz B MKT. OcHoBHOE

bubmuoreka IJOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AbGcomnoTHas TeMiepaTypa Kak Mepa
26 CpeaHEeN KUHETUYECKON YHEPTUU bubnnoreka LIOK
JIBUKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3akoH JlanbroHa. ["'a30BbIe 3aKOHbI
JlaGoparophas pabora
08 «MccnenoBanue 3aBUCUMOCTH MEXY
napaMeTpamMM COCTOSHUS
pa3pe’KEHHOr o ra3ay
29 W3onporieccsl B UA€aIbHOM I'a3e U UX bu6mmoreka IIOK
rpaduyeckoe mpeIcTaBICHHe https://m.edsoo.ru/ffoc570e
BHyTpenHss sHeprus
TEPMOAMHAMUYECKON CUCTEMBI U
30 crocoObl €€ n3menenus. Konnuectso bubnuoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPIus OJHOATOMHOIO HJI€AJIBHOIO
rasa
31 Bubr Terionepenaun buGnuorexa LIOK
https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTb BEILIECTBA. BuGmiorexa [[OK
32 KonudecTBo TermoTsl mpu
. https://m.edsoo.ru/ff0c5c36
Terionepenade. AnuadaTHbINA IpoLECe
33 IIepBblil 3aKOH TEPMOJAUHAMUKH U €TI0 bubnnoreka LIOK
IIPUMEHEHUE K U30IpoLieccaMm https://m.edsoo.ru/ff0cSefc
34 HeoGpatumocTsh mpoieccoB B bubmuoreka [JOK



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
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoit 3akoH
TEPMOAVUHAMHUKHI

https://m.edsoo.ru/ff0c6230

[Tpunmun nevicreus u KI1J TenmoBoit

bubmuoreka [JOK

35
MaIlIAHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KI1/]
37 DKOJIOTHYECKHE MPOOIEMbI
TEIIODHEPTETHKU
38 Oo6o6maromuii ypok «MomnekysipHast bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMHUKI https://m.edso0.ru/ff0c6938
KontponbHas pabora no reme
39 «MonekynspHas ¢usznka. OCHOBBI bubamorexa LIOK
YV ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKH
40 [TapooOpa3zoBanue U KOHACHCAITHSI. bubnuoreka LHOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCUTEIbHAS
41 BJIQKHOCTH BO3Ayxa. HacklleHHbIH bubmmorera LIOK
AyXa. B https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucrammmueckue u
42 amopdHbIe Terna. AHU3OTPOIHUS bubmuorexa [JOK
CBOWCTB KpUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kpuctajuibl. CoBpeMeHHbIE MaTepUabl
[1naBneHre U KpUCTaIIA3AIIHSL.
43 V nenpHas TEIU10Ta IUIABJICHUS buGnuorexa LIOK
’ https://m.edsoo.ru/ff0c6708
Cybnmumarus
bubnuoreka IJOK
44 Y 0
PABHEHHE TeTIOBOro banatca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. DNeKTPUIECKU I bubnmnoreka [IOK

3apsia. [IBa BU1a 3JEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc



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
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsa10B

HpOBO,Z[HI/IKI/I, AUSJICKTPUKU U

bu6nmoreka [JOK

46 [IOJIVIIPOBOIHUKHI. 3aKOH COXpaHEHUS
YHpOBOA p https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOT O 3apsia
Bsaumoneiictsue 3apsaa0B. 3akoH
47 Kynona. TodeuHbIil 3J1eKTpUUECKUU bubmmorexa [OK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsiy
Hanpsk€HHOCTB 37EKTPUUECKOTO
48 noss. [IpuHnmn cynepno3uuuu bubnuoreka [HOK
AJIEKTPUYECKUX NoJiel. JInHun https://m.edsoo.ru/ffOc6df2
HaIPsHKEHHOCTH
Pabora cuit a5ekTpocTaTH4ecKoro
49 nosis. [Torernman. PasHocTh bubmmorexa [OK
) At https://m.edsoo.ru/ffoc6f00
[IOTEHIIHAJIOB
[TpoBOIHUKY ¥ TUAIIEKTPUKH B
50 3JIEKTPOCTATUYECKOM I10JIE bubmorexa [OK
p ’ https://m.edsoo.ru/ff0c7018
Jusnekrpudeckasi MPOHULIAEMOCTh
bubnuoreka [JOK
51 DnexTpoéMKOCTh. KoHIeHcaTo
P A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH MIIIOCKOTO
52 KOHJIEHCATOPa. DHEPTUS 3aPSHKEHHOTO bubmnorexa [OK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGoparophas pabota "M3mepeHue
AJIEKTPOEMKOCTH KOHIeHcaTopa"
[TpunHiun neicTBUsA U MPUMEHEHUE
54 KOHJICHCATOPOB, KOIMTUPOBAIILHOT'O

ammapara, CTpyHHOro puHTepa.
DnexkTpocTaTHyecKast 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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3a3eMiIeHHE IEKTPONPHOOPOB

55

DIIEKTPUUYECKUM TOK, YCIOBUSI €T0
cyuiectBoBaHus. [1ocTOsSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma Jist
y4acTKa [enu

56

[TocnenoBarenbHOE, TApAILICIBHOE,
CMEIIIaHHOE COCIMHEHHE
poBoAHUKOB. JlaboparopHas pabora
«M3yveHune cMeIIaHHOr0 COSMHEHUS
PE3HCTOPOBY

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Pabota 1 MOIIHOCTB AJIEKTPUYECKOTO
ToKa. 3akoH Jxxoyns-Jlenna

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa /7151 TOJHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«3mepenune DJ]C ucTouyHmKa TOKa U
ero BHYTPEHHET'O CONPOTUBIICHHSD)

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAas MPOBOJAUMOCTD TBEPABIX
METAJIII0B. 3aBUCUMOCTh
CONPOTHUBIIEHUS METAJUIOB OT
Temneparypbl. CBEpXIpOBOAUMOCTb

60

DNEeKTpUUECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

61

[TonynpoBOJHHUKH, UX COOCTBEHHAS U
pUMeCHas NpoBOoAUMOCTb. CBOMCTBA
p—n-niepexoxa. [1oayrnpoBOIHUKOBEIE
puOOpHI

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEeKTpUYECKU TOK B pacTBOpPax U

pacruiaBax 3JIEKTPOJIUTOB. bubnuoreka LHOK

62 1
DIIEKTPONIUTUYECKAS TUCCOLUALIHS. https://m.edsoo.ru/ff0c82ba
DnexTponus
DJIEKTPUYECKUM TOK B rasax.
CaMOoCTOSTEIbHbIN U bubmuoreka [JOK

63 . 1
HECaMOCTOATENBHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Tma3ma
DneKTpudecKue npruoopsl U
YCTPOWCTBA U UX MPAKTUYECKOE bub6muoreka ITOK

64 1
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
OezomacHocTH

65 O06o06mmaromuii ypok 1 bubmmoreka [IOK
«DNEeKTPOAUHAMMKAY» https://m.edsoo.ru/ff0c88be
KontponbHas paborta o teme

66 «nektpocraruka. [locTosHHBIN 1 bubnunoreka [IOK
AJIEKTPUYECKU TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepBHblil ypok. KonTponbHas 1 bubmmoreka IIOK
pabota 1o teme "DNeKTpoAUHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O6001maronuii ypok 1 bu6mmoreka IIOK
o temam 10 xiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne ni/m Tema ypoka Kontpoabnbie | IlpakTuyeckue Aara mupposkie
Bcero u3ydeHnusi | oOpa3oBaTejibHbIE
padoThI padoThbI pecypebi

ITocTossHHBIE MArHUTHI U KX

1 B3auMOEHCTBHE. MarHuTHOE IOoJIe. 1 bubmuoreka [JOK
Bekrop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHuTHOW MHAYKLIUU
MarsuTHOe 1oje NpoBOAHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubnuoreka [IOK
BzaumopeiicTBre MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBHE MArHUTHOTO NOJI HA

3. JIBUKYIIYIOCS 3apSOKEHHYIO YaCTHILY. 1 bubnuoreka [IOK
Cua Jlopennia. PaGota cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarauTHas HHAYKIus. [lorok

4 BEKTOpa MarHuTHOW nHAyKuuu. I1C 1 bubmuoreka [JOK
WHIYKIUU. 3aKOH JIEKTPOMarHUTHON https://m.edsoo.ru/ff0d1784
nHaykuuu Papanes
NupyktuBHOCTD. SIBIICHUE

5. camonnaykiuu. 3J1C caMOMHIyKIUU. 1 bubnunoreka [IOK
DHeprusi MarHUTHOTO MOJIs KaTYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHiuTHOE ToJIe
TexHu4ecKue ycTpoucTBa U ux

6. MPUMEHEHHUE: TOCTOSHHbIE MarHUTHI, 1 bubmorexa [JOK

QJICKTPOMArHUTHI, 3JICKTPOABUT'ATCIIb,

https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0c9778
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YCKOPHUTEIN 3JIEMEHTAPHBIX YACTHII,
WHYKITMOHHAS TI€Yb

O6o6maromuit ypok «MarautHoe

bubmuoreka [JOK

7.
noJie. DIEKTPOMArHuTHasT WHTYKITHS» https://m.edsoo.ru/ff0cab82
KonTtponbhas pabora o Teme
8 «MarauTtHoe 1oJie bubmorexa HOK
' ) https://m.edsoo.ru/ff0cad58
DJIEKTpOMarHuTHask UHIYKIUS»
CB00OIHBIE MEXAHUYECKUE
konebanus. ["apmoHnueckue
9 KoeOaHus. YpaBHEHHE buGmnorexa OK
' P . https://m.edsoo.ru/ff0caf06
TapMOHHYECKHUX KoJieOaHUH.
[IpeBpatienue sHepruu
Koneb6arensubrit kouTYp. CBOOOAHBIC
AJIEKTPOMArHUTHBIE KOJIEOaHNs B
10 HAAeaIbHOM KOJIE0ATEILHOM KOHTYpE bubmorexa LOK
' ype. https://m.edsoo.ru/ff0cb820
AHaNOrust MeX1y MEXaHUUYECKHUMHU U
AJIEKTPOMArHUTHBIMU KOJIEOAHUSIMHU
®opmyina Tomcona. 3akoH
11 COXpaHEHUS YHEPIruv B UJICAIbHOM bubmorexa LOK
' P P https://m.edsoo.ru/ff0ch9c4
KoJie0aTeIbHOM KOHTYpe
[IpeacraBnenue o 3aTyxaroumx
KoneOanusx. BolHyKIeHHbIe
12 MeXaHU4YeCKHE KOJiI:gaHI/ISI Pe3onanc bubmorexa OK
' ) ) https://m.edsoo.ru/ff0cbb86
BrinyX1€HHBIE 371I€KTPOMArHUTHbBIE
KoJIeOaHust
[TepemennsbIii Tok. CUHYCOMAATBHBIN
13 IIEPEMEHHBIN TOK. MOITHOCTH bubnuoreka LIOK

MNEPEMCHHOI'O TOKa. AMHHI/ITyI[HOC n
HeﬁCTBYIOIHee 3HAa4YCHUC CHJIBI TOKA U

https://m.edsoo.ru/ff0chd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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HaIIPS?KCHUA

Tpancdopmatop. [IpousBoacTso,

14 nepegada u morpedieHue bubamorera LIOK
' e Up https://m.edsoo.ru/ff0d1784
AIIEKTPUYECKON IHEPT U
VYCeTpolcTBO 1 MPAKTUYECKOE
15 IPUMEHEHHE IEKTPUUECKOIO 3BOHKA, bubmmoreka [TOK
' reHeparopa IepeMEeHHOr0 TOKa, https://m.edsoo.ru/ff0cc324
JIMHUHN 3JeKTporepeaayd
DKOJIOTUYECKUE PUCKHU TIPU
IIPOU3BOCTBE JIEKTPOIHEPTUU.
16 Kp JIBTYpa I/ICHOJIBSO]i)aHI/IHp bubamorexa LIOK
' YARTYP . https://m.edsoo.ru/ff0d1784
AJIEKTPOIHEPTUHU B MTOBCEIHEBHOI
KU3HU
MexaHuueckue BOJHBI, YCIOBUS
17 pacnpoctpanenus. [lepuon. CxkopocTs bubnuoreka ITOK
' paclpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble U MPOJOIbHBIE BOJIHbI
18 3Byk. CKOpoCTh 3ByKa. [ poMKOCTh bubnuoreka [IOK
' 3ByKa. Bricora Tona. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHHIE BOJIHBI, UX
19 cBoKcTBa U ckopocTs. [Ikama bubmmorera LIOK
' POCTD. https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJH
[TpuHIMIIBI pagHOCBS3H U
20 TGI?'IGBI/I eHI/Iz PazButue cpencrts bubmmorera LIOK
' A ' ped https://m.edsoo.ru/ff0d1784
cBs13u. Pagmnonokanus
1 Kontponbnas pabora «Konebanus u bubmmoreka IIOK
' BOJIHBD» https://m.edsoo.ru/ff0cc6f8
22. IIpssMonnHEHOE pacpocTpaHEHUe bub6nuoreka IIOK



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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https://m.edsoo.ru/ff0d1784
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CBETa B OJJHOPOJHOM CpeJie.
ToueuHblil HICTOYHHK CBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350

OtpaxeHue cBeTa. 3aKOHBI

23 orpaxeHus ceera. [loctpoeHue bubmmorera LIOK
' P . P https://m.edsoo.ru/ff0cd4e0
n300paKeHUH B IJIIOCKOM 3epKajie
ITpenomnenue cera. [TonHoe
24 BHYTpeHHee oTpakeHue. [IpenenbHblil bubnuoreka ITOK
' YTOJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpa)KEHHUSI
JIunssl. [Toctpoenue nzodpaxeHuil B
25 nun3e. DopMyia TOHKON JTMH3BI brbmmorexa LIOK
' - POPMY ' https://m.edsoo.ru/ffocddle
VYBennueHue JIMH3bI
26 WnTtepdepennus creta. Audpaxius bubnuoreka [IOK
' ceta. JludpaxronHas pemeérka https://m.edsoo.ru/ff0ced22
97 ITonepedHOCTh CBETOBBIX BOJIH. bubmmoreka ITOK
' [lonspu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTHrueckue npuOOpsI U YCTPOHCTBA
28 U YCIIOBUS UX gesonzCHozo ’ bubmmorera LIOK
' d https://m.edsoo.ru/ff0d1784
IPUMEHEHUS
['paHuIbl IPUMEHUMOCTH
29 KJIaCCUUECKON MexaHuKHU. [TocTynaTel bu6muoreka ITOK
' CIielIMaIbHON TEOpUM https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTHU
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
30 3aMeyIeHre BpEMEHH U COKpAILEHUE bubmmorera LIOK
' 8 P batt https://m.edsoo.ru/ff0cfa42
JUIMHBI
3L OHeprusi U UMITyJIbC PEISITUBUCTCKON bub6nuoreka IIOK
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yacTuilbl. CBsI3b Macchl C YHEPTUEH U
UMITYJIBCOM. DHEPTHUS [TOKOSI

https://m.edsoo.ru/ffOcfc68

KonTtponbsHas padora «OnTuka.

bubmuoreka [JOK

32. O i
CHOBEI CHICHHATLHOM TeopuH https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIEHOCTH»
33 ®oronsl. opmyna [1nanka. Jueprus bubmmoreka [TOK
' U UMITYJIbC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTETOBAHUE Bu6 LIOK
noImoTeKa
34. . T
Qorosppexra. Omerrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE
35 GﬁHMTeg)Ha H(l;q)(l)OTOB(b(;@)eKTa bubmmorexa LIOK
' a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddexra
Hasnenue ceeta. OnbiTel I1. H.
36 JlebeneBa. XuMH4eCcKOE IEHCTBUE bubmmorexa LIOK
' AeB. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpouncTsa u
37 IIPAKTUYECKOE IPUMEHEHUE: bubnuoreka IIOK
' ¢oTodneMenT, GpOTONATUHK, https://m.edsoo.ru/ff0d1784
coJTHEeYHasi baTapesi, CBETOIUO/
38 Pemenue 3amad mo teme «7IE€MEHTHI bu6mmoreka [JOK
' KBaHTOBOMU OITUKH https://m.edso0.ru/ff0d0302
Mopenb aroma TomcoHa. OnbIThI
39 Pesepdopaa mo paccesHuio o-4actu bubmmorexa LIOK
' PPOPA p t https://m.edsoo.ru/ff0d091a
IInanerapnas monenb aToma
bu6mmoreka [JOK
40. IT b
OCTYRATHL bopa https://m.edsoo.ru/ff0dOafa
41. W3nydyenue u noriomeHne GoToHOB bubnuoreka [TOK



https://m.edsoo.ru/ff0cfc68
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MIPU IIEPEXO0/IE aTOMa C OJJHOTO YPOBHS
SHEpPruu Ha Ipyrou. Buasl ciekTpos

https://m.edsoo.ru/ff0dOafa

42.

BomnxoBele cBo¥cTBa yacTHIl. BoaHBI
ne bpoia. KopnyckyispHo-
BOJIHOBOU Jyanu3M. CIIOHTaHHOE U
BBIHYXJIEHHOE U3JIy4CHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

43.

OTKpHTI/Ie pPaaAnOaKTUBHOCTHU. OnBITH

Pesepdopaa mo onpenenennio cocraBa

PaaAuOaKTHBHOI'O U3JTYUYCHUA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

44,

CaoiicTBa anb(da-, 6era-, ramma-
usnydeHus. Biusaue
PagTHOaKTHBHOCTH Ha )KUBBIC
OpTaHU3MBbI

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1784

45.

OTKpBITHE IPOTOHA U HEUTPOHA.
W3otombl. Anbda-pacna.
DJIEKTPOHHBIA U MIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uznydeHue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

46.

DHeprus CBsI3U HYKJIOHOB B SIIpE.

S nepnbie peakunu. S nepHbIi
peaxtop. [Ipobrembl, mepCHeKTUBHI,
AKOJIOTMYECKUE ACTEKTHI AICPHOU
SHEPreTUKHU

bu6nmmoreka [JOK
https://m.edsoo0.ru/ff0d1356

47.

DJieMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo bl HAOMIOIEHUS U
pEerucTpanum 3JIeMEHTAPHBIX YaCTHII.
Kpyrasiii cron «®yHaaMeHTanbHbIE
B3auMoAeUcTBUSI. EQUHCTBO
(U3UYECKON KapTHHBI MUPa»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38

48.

JTtanel Pa3sBUTHUA ACTPOHOMUMU.
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[TpuknamHOE ¥ MHPOBO33PEHUECKOE
3HaYeHUEe acTpoHOMUHU. Bun
3B&3aHOr0 Heba. Co3Be3us, spKue
3BE3/bI, INIAHETHI, UX BHIAMMOC
nBmkeHue. ConHeyHas cucreMa

49.

Comnure. ConHeunast akTUBHOCTb.
Uctounuk sneprun ComHua v 3BE311

50.

3BE3bI, X OCHOBHEIC
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOU
nocJieIoBaTenbHOCTH. BHyTpeHHee
crpoeHue 38€371. COBpeMEHHbIE
MIPEICTABIICHUS O IPOUCXOXKJICHUH U
sBomonMu CoHIA U 3BE3]T

51.

Mieunsiii [Iyre — Hama ['anakTuka.
ITonmoxenne u aerxenue CoHIA B
lNanmaktuke. I'anaktuku. Y€pHbie
JBIPBI B Ipax rajnakTHK

52.

Bcenennas. Pa3beranue raiakTuk.
Teopust bonpiioro B3peiBa.
PenukroBoe nznydeHue.
MeraranakTuka

53.

Hepemienabie mpoOieMbl aCTPOHOMHUH

54.

KonTtponbHas pabora « 37eMEHThI
ACTPOHOMUU U acTPODU3UKU»

55.

JlaGoparopHas pabota «3yuenue
MarHUTHOT'O TOJISl KATYIIKH C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0c98fe

56.

JleicTBre MarHUTHOTO I10JIS Ha
IIPOBOJHUK ¢ TOKOM. Cuita Amrepa.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JlaGoparopHas pabora
«Uccnenosanue nelcTBUS
MIOCTOSIHHOT'0 MarHuTa Ha PaMKy C
TOKOM»

JlaGoparophas pabota

bu6mmoreka [JOK
57. «UccnenoBanue siBieHUs
. https://m.edsoo.ru/ff0cal50
AJIEKTPOMATrHUTHOW WHTYKITHIDY
JlabopaTopHas pabora

58, «HccnenoBanne 3aBUCUMOCTH bubmuoreka [JOK
nepuoja MaibIX KosebaHui rpy3a Ha https://m.edsoo.ru/ff0d1784
HUTH OT JJIMHBI HUTH U MACChI Ipy3a»

50, JlabopaTtopHas pabora «3mepenue bubnuoreka [IOK
MOKA3aTeNs MPETOMIIEHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JlaGopaTtopHas pabora bubnuoreka [JOK

60. «HccnenoBanue CBONUCTB https://m.edsoo.ru/ff0d1784
n300pakeHUi B TMH3AX)

Hucnepcus cera. CoXHBIN COCTaB bubmuoreka [JOK
61 6emnoro cBera. L[Ber. JlabopaTopHas https://m.edsoo.ru/ff0d1784
' pabora «Haburo/ieHre qucrepcuu
CBETa»
O6o6matomuii ypok. Ponb pusuku u bubnuoreka [IOK
aCTPOHOMHUU B KOHOMHUYECKOM, https://m.edsoo.ru/ff0d1784

62. TEXHOJOIrMYECKOM, COIHAILHON 1
ATUYECKOH cepax nesTenbHOCTH
YyeJioBeKa
O6o06maromuii ypok. Pois 1 mecto bu6nuoreka [JOK

63. (GU3UKU ¥ ACTPOHOMUH B https://m.edsoo.ru/ff0d1784

COBPEMEHHOW Hay4HOU KapTHUHE MHUpa
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O6o06maromuii ypok. Ponb
¢buznvecKoil Teopun B GOpMUPOBAHUN

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1784

64. . N 1
MPEJICTABICHUN O (PU3NIEeCKOM
KapTHHE MUpa
O6o6matomuii ypok. Mecto bubnuoreka [JOK
65 (U3UYECKOM KapTHUHBI MUpPa B 00IIIEM 1 https://m.edsoo.ru/ff0d1784
' PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEACTABICHUH O IPUPOJIE
66 Pe3sepBHbIi ypok. MarauTHoOE more. L Brbmiorexa [IOK
: D IEKTPOMATHUTHAS HEIYKIIHS https://m.edsoo.ru/ff0d1784
PesepBubiit ypok. Ontuka. OCHOBBI bu6mmoreka [JOK
67. CIEeIMaIbHON Teopuun 1 https://m.edsoo.ru/ff0d1784
OTHOCUTEIBLHOCTH
Pesepurnii ypok. KBantoBas dbuzuka.
68 3ne£eHTLI};lj: OHOMMWU U ¥ 1 buGnnorexa LOK
' P https://m.edsoo.ru/ff0d1784
acTpou3uKH
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI JJI51 YYEHUKA

» ®usuka, 11 kmace/ KacessnoB B.A., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY; Akumonepnoe obmectBo «M3narensctBo «IIpocBemiennex»

KacpsanoB B.A. ®usuka. 11 kiacc. ba3oBeiit yposenb — M.: [IpocBemienue, 2021 r.;
METOIUYECKHUE MATEPUAJIBI JJIS1 YUUTEJISA

* KacesanoB B.A. ®usuka. 11 knacc. ba3zoBsiit yposenb — M.: [IpocBemenue, 2021 r.;

» Coopnuk 3aaa4 o ¢usmke: st 10-11 k. o6meodpazosar. Yupexaenuii / Coct. I'.H.
CremanoBa — M.: IIpocBemenue, 2003

» ®uszuka. YueOnuk s 10 kinacca ¢ yriay6nenHsIM uzydenueM ¢usuku. Kadapaun O.0.,
OpnoB B.A. u np, nox penakmueit [Tunckoro A.A., Kabapauna O.®. M.: [Ipocsemnienue

» Ousnka. 3amgagnuk. 10-11 kmaccsr : 6a30Bwiii ypoBeHb/ A.IL. PeimkeBuy; -M.: Ipoda, 2019
» ®usuka: Konebanus u Bonmubl. 11 ki1.: YueOHUK 175 yriyOJIeHHOro U3y4eHus] PU3nKu/
Msxumes ['S., Cunskxos A.3. - M.: [Ipoda, 2006

» Ouzuka: MonekynspHas ¢pusuka u repmoanHamuka. 10 xi.: YueOnuk / Msikumes ['51.,
CunsikoB A.3.- M:, Jlpoda, 2004

» Ousnka: DnekrpoauHamuka. 10-11 kir.: Y4eOHUK utst yriyOIeHHOro u3ydeHus Gu3uku/
Mskumes ['4., Cunsiko A.3., Cno6onckos b.A. -M.: [Ipoda, 2005

KoMIIeKT 1eMOHCTpaIIMOHHOTO JTabOpaTOPHOTO 000PYIOBAHUS

1. bnok nutanus 24B perynupyemslii

2. Nunamometp nemonctpaunonusiii 10H (mapa)

3. MamuHa snekTpudeckas oopaTumast (IBUTaTelb-reHepaTop)

4. Hacoc BakyyMHBIH C 2JIEKTPOIPUBOJIOM

5. Cronuk noagbeMubIi 200x200

6. Tapenka BakyyMHasi CO 3BOHKOM



7. 1eMOHCTpallMOHHBIN U3MEPUTEIbHBIN TPHOOp YHUBEPCATLHBII

8. 'mpockon

9. MamuHa BonHOBast

10.Masatauk Maxkcseinna

11.HaGop neMOHCTpaIMOHHbII BOJIHOBBIX SBJICHHHA

12.Habop nemoHcTpannoHHbIH "J[MHaMKKa BpamiaTeaIbHOTO ABMKEHUS"
13.Habop nemoHcTpanuoHHBIN "MexaHndeckne KoineOaHus U BOTHBI"
14.Habop neMoHCTpannoHHbIN "MexaHuueckue siBJICHH "

15.ITpubop asist IeMOHCTpAIMK 3aKOHA COXPaHEHUS UMITYJIbCa
16.ITpubop anst AEMOHCTPAIIUY 3aMMUCH MEXaHUYECKUX KOIeOaHui
17.Tpybka HeroTona

18.1lenTpoberxnas mopora (mpudop "MepTBas netis" 1eMOHCTpaIMOHHA)
19.ITpubop a7t AEMOHCTPAIIMU PAaBHOMEPHOT'O BMXKEHUS
20.Bpicok0oBOIBTHBIN HCcTOYHUK 30kB

2]1.I'antbBaHOMETP NEMOHCTPALIMOHHBIN

22 . JIuHAMHUK HHU3KOYaCTOTHBIM Ha II0JICTAaBKE

23.3BOHOK 2JIEKTPUUYECKUN IEMOHCTPALIMOHHBII

24 . KoMILIeKT nmpoBoI0B

25.Konpaencatop pa30oopHbIi

26.Habop nemoHCTpanroHHbIH "3BYKOBBIE KOJICOaHUS U BOJIHBI"
27.Habop neMOHCTpallMOHHBIN "DJIeKTprUecKasi eMKOCTh"
28.I'urpometp (ncuxpometp) BUT-2

29.0rumuBo BO3AYLIHOE

30.Tepmomertp ¢ (hukcarueit MaKCUMaTbHOTO U MUHUMAIBHOTO 3HAYCHUIA
31.I1puGop a5 AEMOHCTpAIUHU TETLIONPOBOJHOCTH Tl

32.YcrpolicTBO mpeodpa3oBaHUs TEILIOBON YHEPTUU



33.11Iap ¢ konbIOM

34.I'eneparop Ban-ne-I'paada

35.Mara3uH conpOoTUBIECHUN

36.MamuHa s5nexkTpodopHas

37.MasTHUK 3J€KTPOCTaTUYECKUI

38.Habop nemonctpannonHblil "[locTosHHBIN TOK"
39.Habop no craTuke ¢ MarHUTHBIMHU JiepKaTeIsiMU
40.HaGop neMOHCTpaIMOHHbIH "DieKTpocTaTuuecKue sBieHus " (pacipeHHbIH
KOMILJIEKT)

41.Habop juist ieMOHCTpaIK JIEKTPUUECKHUX MOJIeH

42 .ITanmouka CTeKIsTHHAA

43.ITanouka 300HUTOBAs

44 IlepexitouaTelb ABYXIOIIOCHBIN 1€MOHCTPALIMOHHBII
45.CynTaH 2JIEKTPOCTATHYECKUH (IIIEJIK) rmapa

46. lTatussl n3onupyrouue (mnapa)

47. DneKTpOMETPHI ¢ IPUHAJIEKHOCTSIMU
48.271eKTpOCKOIIHI (1apa)

49. KanmopumeTtp ¢ moorpeBom

50.MynpTaMeTp LUGPOBOH

51.I1pubop amst IeMOHCTpAIMK aTMOC(EPHOTO JaBICHUS
52.I1pubop anst IEMOHCTPALMH IaBJICHUSI BHYTPH KUIAKOCTH
53.I1pubop a1 u3ydeHus: HAaKJIOHHOW MJIOCKOCTH
54.I1pu3Ma HaKJIOHSIONIASICSI C OTBECOM

55.Habop nemonctpauuonusiil "' mapocraruka u niaaBanue ten"
56.11pubop 11t 1EeMOHCTpALK PAaBHOMEPHOTO ABHKEHHUSL.

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



http://school-collection.edu.ru/collection EcrectBenHO-HaydHbIE SKCIIEPUMEHTHI - PU3HKA:
Komnexkuust Poccuiickoro obmeodpa3oBarensHOro noprana

http://experiment.edu.ru OTkpsITHIi KOUTeHK: PU3HKa

http://www.physics.ru DnemMeHTbI: MOMyJISPHBIA CaliT 0 QyHIAMEHTAIBHON HAYKEe

http://www. elementy. ru BBeneHre B HAHOTEXHOJIOTHA

http://nano-edu.ulsu.ru

http://www.fizmatklass.ru BuptyanbHbiii (OHI €CTECTBEHHO-HAYYHBIX U HAYYHO-TEXHHUCCKHX
s dexroB «IddhexTuBHAT PUNKA»

http://www effects.ru I'azera «®usuka» M3narensckoro qoma «IlepBoe ceHTIOPs»



JIOKYMEHT MOZAMNWUCAH SNEKTPOHHOM NOAMUCHIO

rOCYAAPCTBEHHOE BHOXETHOE OBLLIEOBPA30OBATEJ/IbHOE 02.09.24 09:39 Ceptudukat E2A33D0A7A042B0977978D48211D2F12
YYPEXXAEHUE CPEAHSASA OBLLEOBPA3SOBATEJIbHAS LLIKOJIA N2 644 (MSK)

MPUMOPCKOIO PAOHA CAHKT-NETEPBYPTA, NeTyxoa Tamapa BeHopoBHa,

[npekTop




