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HNOACHUTEJBHAA 3AIINCKA

[Iporpamma mo ¢usmke 0a30BOro ypoOBHS Ha YpPOBHE cpenHero odmero odpa3oBaHUs
pa3paboTaHa Ha OCHOBE TNOJOXEHUH M TpeOOBaHWHA K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
obpazoBartenbHOl mporpammbl, npenactaBieHHbix B PI'OC COO, a Ttakke ¢ y4eroM
benepanpHOl pabouell mporpaMMbl BOCIUTAHMA M KOHLEMUMH TPETNOAaBaHUs y4eOHOro
npenvera «@Pusuka» B 0o0pa3oBaTeNbHBIX —OpraHm3anmsx Poccuiickoit  Denepauuu,
peann3yoIuX OCHOBHBIE 00pPa30BaTENbHbIE TPOTPAMMBL.

Conepkanne mnporpaMMmbl 1O (PHU3HKE HampaBiIeHO Ha (OPMHUPOBAHHME ECTECTBEHHO-
Hay4YHOH KapTuHbl Mupa oOyuaromuxcs 10—-11 kmaccoB npu oOyuernnn nx (usmnke Ha 6a30BOM
yYPOBHE Ha OCHOBE CHCTEMHO-IeATENIbHOCTHOTO noaxozaa. [Iporpamma o ¢pusuke COOTBETCTBYET
tpedoBarmsiM @PI'OC COO k miuaHUPyEeMbIM JHYHOCTHBIM, NMPEIMETHBIM H METANpPEeIMETHBIM
pesyJpTataM OOY4YeHHs, a TaKXKe€ YUHUTBHIBAET HEOOXOAMMOCTh Peau3allii MEXIPEAMETHBIX
cBsizell (PU3MKM C €CTECTBEHHO-HAyYHBIMH Y4e€OHBIMH mNpenMeTamMu. B Hell ompenemsroTcs
OCHOBHBIE LIEJIN M3Y4YeHUs] (PU3UKH Ha yPOBHE CpemHero odmero obpa3oBaHMs, IUIAHUPYEMBbIE
pe3yabTaThl OCBOEGHUSI Kypca (PU3UKH: JIMYHOCTHBIE, METANpeOMETHbIE, IpeaMeTHble (Ha
0a30BOM yPOBHE).

IIporpamma 1o pu3MKe BKIFOYAET:

e IJIAHUPYEMbIEe PE3yJIbTaThl OCBOEHHs Kypca (Pu3uku Ha 0a30BOM YPOBHE, B TOM YHCIIE

NPEeIMETHBIC PE3YJIBTATHI IO TOAaM O0YUESHHS,

e cozepkanue yueOHoro npenmera «Pusnka» 1o rogam oOydeHuUs.

du3uka Kak Hayka o0 HanOoJee oOLINX 3aKOHAaX MPUPOABI, BBICTYIIAsl B KAUeCTBe yUeOHOTro
npeaMera B LIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA] B CHCTEMY 3HaHHUN 00 OKpPY KaKOLIeM MHpE.
[IxonpHBIA Kypc (U3UKM — CHUCTEMOOOPA3yIOIMUN ISl €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
MPEIMETOB, TIOCKOJIbKY (PH3HUUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBJICHHH, H3y4aeMbIX
XuUMHel, Ouonorueli, ¢usndeckoil reorpadueii u acrpoHomueii. Mcrnonb3oBaHue U aKTHBHOE
NpUMEHeHne (PHU3MYeCKuX 3HAHWH OmpeAessieT XapakTep M pPasBUTHE Pa3sHOOOPa3HBIX
TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCIOPTA, OCBOGHUS KOCMOCA, TOJYYEHUS HOBBIX
MaTepHalioB C 33JaHHBIMU CBOIICTBaMU U Apyrux. U3yueHne $u3nku BHOCUT OCHOBHOH BKJIaJ B
(dbopMHupOBaHHE €CTECTBEHHO-HAYYHOH KapTUHBI MUpa 00ydarouxcsi, B pOPMHPOBAHUE YMEHUI
NPUMEHSTh HAYYHBIA METOJ TIO3HAHUS MPH BBINOJHEHUH UMU YUeOHBIX HCCIEIOBAHUH.

B ocHOBy kypca ¢u3HuKH 1 YPOBHSI CpeaHero odmero oOpa3oBaHus MONOKEH Ps HIEH,
KOTOPBIE MOKHO PacCMAaTPUBATh KaK MPUHIMITBI €70 TIOCTPOCHHUSI.

Hoes yerocmuocmu. B cOOTBETCTBUU € HEH KypC SIBIISETCS JIOTUYECKH 3aBEPLIEHHBIM, OH
COIEP KUT MaTepHasl U3 BCEX pa3fesioB (PH3MKH, BKIIOUAET KaK BOMPOCHI KIACCHYECKOH, Tak U
COBPEMEHHOH (PU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBUU C HEll MaTepuan Kypca QU3UKu 0ObEIUHEH BOKPYT
¢usnueckux Tteopuil. Bemymmm B Kypce sBusiercs (OPMUPOBAHHME NPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepPUH, BELIECTBE H IOJIE.

Hoesn eymanumapusayuu. E€ peanusanust npeanonaraeT UCNOIb30BaHUE I'YMAHUTAPHOTO
noTeHIMaza PU3NIECKON HaAyKH, OCMBICJIIEHUE CBSI3U Pa3BUTHUs (U3UKH C Pa3BUTHEM OOIIECTBA,
a TAaKXKe C MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMU U 3KOJOTMYECKUMH MPOOJIeMaMu.

Hoes npuxnaonoit nanpasiennocmu. Kypc GU3nky npenmnoyaraet 3HaKOMCTBO C ITHPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTHYECKUX MPUIOKEHUH N3yYEeHHBIX TEOPHH U 3aKOHOB.

Hoesn osxonoeusayuu peamm3yercss IMOCPENCTBOM BBENCHUS SJEMEHTOB COAEpIKaHUS,
MOCBSAIEHHBIX SKOJOTMYECKHM MPoOJIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C Pa3BUTHEM



TEXHHUKH U TEXHOJIOTHH, a TaKXKe 00CY KIeHHs PobieM parroHAIBHOTO MPHUPOAOIIONb30BAHUS U
9KOJIOTHUYECKOH O€30MacHOCTH.

CrepxHEBBIMU 3JIEMEHTaMH Kypca (U3MKM Ha ypOBHE cpenHero odmero oOpa3oBaHUs
ABISIIOTCS  (pu3ndeckre Teopuu ((HOpMHUPOBAaHHE TNPENCTABICHUN O CTPYKTYpe MOCTPOCHUS
¢usnyeckoil Teopuu, ponu (PyHHAMEHTANbHBIX 3aKOHOB M MPHHIUIIOB B COBPEMEHHBIX
NPEACTABICHUSAX O MPHPOAE, IPAaHULAX MPUMEHUMOCTH TEOPHUH, Ui ONMHCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUI U TPOLIECCOB).

CHCTEeMHO-IEATENbHOCTHBIN MOAXO B Kypce (PU3NKH pean3yeTcs MPexIe BCero 3a CUeT
OpPTraHU3aLUU 3KCIIEPUMEHTAIBHON NEeATeNbHOCTH oOyvaromuxcs. s 6a30BOro ypoBHs Kypca
($U3UKH — 3TO HCIOJB30BAHUE CHUCTEMbI (PPOHTAJBHBIX KPATKOBPEMEHHBIX SKCIIEPHUMEHTOB H
naboparopHbix padoOT, KOTOpbIE B mporpamMme mno (¢u3uke OOBENUHEHbI B OOIMUN CIUCOK
YUYEHUYECKUX TMPaKTHYeCKuX paboT. BhimeneHue B ykasaHHOM MepedHe JabopaTOpHBIX pador,
NPOBOIUMBIX JJIsl KOHTPOJSI M OLIEHKH, OCYINECTBIJISIETCSl YYaCTHHUKAMH OOpa30BaTEIbHOTO
npoLecca UCXOAsl U3 OCOOCHHOCTEH MIaHUPOBAaHUS U OCHaleHus kabnuera prsuku. Ilpu sTom
obecrieunBaeTcsl OBJIAZeHHE OOYYAIOUTMMHUCA YMEHHSIMU IPOBOIUTH KOCBEHHBIE H3MEPEHHUs,
HCCIIEIOBAHUSI 3aBUCHUMOCTEeH (PU3NYECKUX BEJWYMH M TIOCTAHOBKY OINBITOB IO MPOBEPKE
MPEIUIOKEHHBIX THITOTES.

Bonpimoe BHUMaHUe yAeAeTCS PELICHUIO PACUETHBIX M KaueCTBEHHBIX 3amad. [Ipu sTom
IUTA pACUETHBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3a/1a4H C SIBHO 3alaHHON (PU3MUECKON MOAETBIO,
MO3BOJISIFOIINE NMPUMEHSTh HM3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasueia
Kypca, TaK U UHTETPHUPYs 3HAHUS U3 PA3HBIX pa3felioB. [ KaueCTBEHHBIX 3a7a4 MPHOPUTETOM
ABISIIOTCS 3aJaHUsl Ha OOBSCHEHWE TPOTEKaHUs (U3MUYECKUX SIBIEHHH W TPOLIECCOB B
OKpY’Karollel >KWU3HU, TpeOyroline BpIOOpa (PU3MUECKOH MOAENU Ui CUTYalUuu MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusMu PI'OC COO x MarepuanbHO-TEXHUYECKOMY
obecrnieueHnto yueOHOro mnpouecca 0a30BbIi YpOBEHb Kypca (PM3WKH Ha ypPOBHE CpPEIHEro
o0mero oOpa3oBaHUs OJKEH WM3y4aThCsl B YCJIOBHSX MPEAMETHOro KaOmHeTa (PH3UKH MK B
YCJIOBHUSIX MHTETPUPOBAHHOTIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOro Hukia. B kabunaere
¢du3nkH HOKHO OBITE HEOOXOANMOE TadopaTopHOE 000PYAOBAHHE AJISI BBITOJIHEHHS YKA3aHHBIX
B MporpamMme 1O (HU3UKE YUYEHHYECKHX MPAKTUYECKUX padoT H JAEMOHCTPALIMOHHOE
obopyaoBaHue.

JleMoHCTpanMOHHOe 00OpynoBaHHEe (OPMHUPYETCS B COOTBETCTBHHM C TMPUHLIUIIOM
MUHHMaJIBHOH AOCTaTOYHOCTH U 00ECNEeUnBAEeT MOCTAHOBKY NMEPEUYHCICHHBIX B MPOrpaMMme Mo
(¢u3MKe KIFOYEBBIX NEMOHCTPALMN AN HCCIENOBAHMA H3yYaeMbIX SIBJIEHUH M MPOIECCOB,
SMIUPHUYECKHX U (yHIAMEHTAIbHBIX 3aKOHOB, UX TEXHIHUECKUX MPUMEHEHHH.

JlaboparopHoe o0OopynoBaHHE IJISI YUEHHUECKHX IMPAKTHUECKHUX padboT ¢opMmupyercs B
BUZE TEMAaTHYECKUX KOMIUIEKTOB M O0ECHeuMBaeTCs B pacyére OJHOrO KOMIUIEKTa Ha JIBYX
oOyuarommxcst. Temarndeckue KOMIUIEKTBI J1a0OpaTOpHOro OOOPYMOBaHUS TOJDKHBI OBITH
MOCTPOEHBl HA KOMIUIEKCHOM HCIOJb30BAHUN AHAJOTOBBIX U LU(MPOBBIX MPHUOOPOB, a TaKxKe
KOMITBIOTEPHBIX H3MEPHUTENBHBIX CHCTEM B BUIE IH(POBBIX JTa00OPaTOPHii.

OCHOBHBIMHU LIEJISIMU M3Y4eHUsI (PU3UKH B 00IIEM 00pa30BaHUH SIBIISTFOTCSI:

¢ popmMupoBaHue HHTEpPECa U CTPEMIIEHHs OOy4aloIIuXcs K HAyYHOMY H3YUEHHIO

IPUPOJIBL, PA3BUTHE UX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
®pa3BUTHE TMPEACTABICHWA O HAYYHOM MeETOAe TMO3HaHWs W (opMupoBaHUe
HCCJIEIOBATENILCKOTO OTHOIIEHUS K OKPY KAIOIINM SIBJICHUSIM,



¢ popMupoBaHHE HAy4YHOTO MHPOBO33PEHHs KaK Pe3yJbTaTa H3y4YeHHs OCHOB CTPOCHHS
MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKH,

¢ popMupoBaHue yMEHHUI OOBSACHATH SIBJICHHS C MCIIOJIb30BAaHHEM (DU3MYECKUX 3HAHUH U
HAYYHBIX JI0KA3aTEJbCTB,

¢ hopMHpOBaHUE TPENCTABICHUH O poNu (U3UKU U Pa3BUTHS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTH.
JlocTikeHne 3TUX Leeld OoOecrevuBaeTcs peLIeHHeM CIEeAYIOLINX 3a1ad B IpOoLecce
U3y4eHUs Kypca Qpu3uku Ha ypoBHE cpenHero odmero o0pa3oBaHus:
e IpuoOpeTeHne CUCTeMBbl 3HAHMN 00 OOmMX (PU3MUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSIX, BKIIOYAs MEXaHUKY, MOJIEKYJIIPHYIO (PU3UKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3MKy U 3IEMEHTHI aCTPOPU3UKHY;

¢ hopMUpOBaHHE YMEHHMH MPUMEHSATb TEOPETHUECKHEe 3HAHWS Ui OOBSICHEHUs
bu3nvYecKUx SIBJICHUH B MNPUPONE U IS NPUHIATHA MPAKTHYECKUX pELICHUH B
MOBCEIHEBHOM JKU3HU,

® OCBOEHHE CITIOCOO0B PELICHUS Pa3IUYHbIX 33/1a4 C SIBHO 33IaHHON (PU3NIECKON MOAETIBIO,
3amad, TMOAPAa3yMEBAIOLINX CAMOCTOSITEIbHOE CO3MaHue (U3MUYECKOW MOMENH,
aJEKBATHOW yCJOBUSM 3a/1a4H;
® MOHNMaHue (PU3NYECKUX OCHOB U MPHHLMUIIOB JEHCTBHS TEXHHUECKHUX YCTPOMCTB H
TEXHOJIOTHYECKHX MPOLIECCOB, X BIUSHUS Ha OKPYIKAIOIIYIO Cpeny;

® OBJIAZICHHE METOJAMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHHUS M TPOBENEHHs (PU3NUECKHX
SKCIIEPUMEHTOB, aHAIW3a W  MHTEPIpeTald  WHPOPMALUH,  ONpPEAeTICHHS
IOCTOBEPHOCTH MOJYYEHHOTO Pe3yJIbTaTa,

® CO3JaHHUE YCJIOBUU ISl PA3BUTHUSI YMEHUH MPOEKTHO-UCCIIECAOBATENbCKON, TBOPUECKOM
OESITeTbHOCTH.

Ha usyuenne ¢usuku (0a30BbIi YPpOBEHb) HAa yYPOBHE CpeaHero obimero oOpa3oBaHUs
orBoputcs 136 wacos: B 10 kiacce — 68 vacos (2 yaca B Hemeno), B 11 ximacce — 68 vacos (2
Yaca B HEZEITIO).

[Ipennaraemslii B mporpamme 1o pu3nKe nepedeHb JTadOPaTOPHBIX U MPAKTHYECKUX padoT
SBJISIETCS. PEKOMEHIOBAHHBIM, YUYUTENb AENaeT BbIOOp MpoBeaeHUs JadopaTOpHBIX padoT H
OTIBITOB C YUETOM HHIUBUAYAIBbHBIX OCOOEHHOCTEH 00YHaroIuXcs.



COAEP)XAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®usuka u METOAbI HAYYHOI'O MO3HAHUS
®usnka — Hayka O npupoge. Hayunble MeTonel mo3HaHus OKpy»karowmero mupa. Pomip
SKCIIEPUMEHTA U TEOPUH B MPOLIECCE TTO3HAHUS PUPOABL. DKCIIEPUMEHT B (pH3HKe.
MonenupoBanue (HU3NYECKUX sIBIEHUI U mpoueccoB. HayuHele runoressl. @usznueckue
3aKOHBI U TeOpuH. [ 'paHUIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpHHIINTT COOTBETCTBHUSI.

Ponb m mecro umsuku B (HOPMHUPOBAHMHM COBPEMEHHOW HAyYHOH KapTUHbI MHUpA, B
MPaKTUYECKON AESTEIbHOCTU JIFOAEH.

Jlemoncmpayuu

AHanorosble 1 U POBBIC H3MEPUTENbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe paBmxeHHe. (OTHOCUTEIBHOCTh MeEXaHMYECKOro ABmxkeHus. Cucrema
orcuéra. TpaekTopus.

ITepemernenue, CKOpOCTb (CpemHssi CKOPOCTb, MTHOBEHHAss CKOPOCTb) U YCKOpPEHHE
MaTepuajbHON TOYKH, UX MPOEKLMH Ha OCU cUCTeMbl KoopauHaT. CliokeHue nepeMeleHuil u
CJIOJKE€HUE CKOPOCTEH.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHHOe ABMKeHHe. | paduku 3aBUCUMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMelleHNs] MaTepUajJbHON TOUKU OT BpEMEHU.

CBobOoaHoe nageHue. Y CkopeHrne CBOOOTHOTO MaieHusI.

Kpusonuneiinoe pasuxkeHue. JIBHkeHHME MAaTEpUAIBHON TOYKM IO OKPYXKHOCTH C
MOCTOSIHHOW MO MOAYJII0O CKOPOCTBIO. YIJIOBas CKOPOCTb, JHUHEHHas ckopocth. llepunom u
yacTorta obpamuenus. LIeHTpocTpeMHUTENBHOE yCKOPEHHE.

TexHuyeckue ycTpoiicTBA U MpakTU4YeCKoe I[pPHUMEHEHHe. CIUIAOMETp, ABUXXEHUE
CHapsAJ0B, LIETIHbIE U PEMEHHBIE NTepeiavu.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETa, MILTFOCTPALUs KUHEMATUUECKHUX XapaKTePUCTUK ABHIKEHMUSI.

IIpeobpazoBanne NBUKEHHH € HCIIOIB30BAHIEM MPOCTHIX MEXAHH3MOB.

ITaneHnue Ten B BO3AyX€e U B Pa3PEKEHHOM IIPOCTPAHCTBE.

Habmronenne nBrokeHus Tena, OPOIIEHHOTO MO YIJIOM K TOPH30HTY U TOPU30HTAJIBHO.

Hsmepenne yckopeHus: CBOOOIHOTO MaeHMs.

Hamnpasnenue ckopocTH npu ABMXKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomsi

H3yueHne HepaBHOMEPHOTO JIBHIKEHUS C LIENIbIO ONpeesieHNss MTHOBEHHOM CKOPOCTH.

HUccnenoBaHue  COOTHOLIEHMsI — MeXJIy — MyTsIMH,  NPONHIAEHHBIMH  TEJIOM 32
MOC/IEZIOBAaTEIbHbIE paBHbIE MPOMEXKYTKH BpPEMEHU IIPU PaBHOYCKOPEHHOM [BHXKEHUH C
HauvyaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

H3yyenune nBuKeHUs MIapUKa B BA3KON KUAKOCTH.

N3yuenne nBrkeHNs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. J[lunamura

ITpuaiun otnocurensHocTy 'anunes. Ilepssoiii 3axkon HetoTona. MHEpLManbHbIE CUCTEMBI
OTCU€Ta.



Macca tena. Cuna. [lpunmun cynepno3uuuu cuin. Btopoit 3akoH HeioroHa mns
MarepuanbHON TOUKU. Tperuii 3akoH HproTOHA 111 MaTepuaIbHbIX TOUEK.

3akoH BcemupHoro Tsrorenus. Cuna tspkectu. [lepsas kocmudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bunbl Tperusi (mokosi, ckonbxkeHusi, kauenusi). Cuna tpenms. Cyxoe TpeHwue.
Cuna TpeHHs CKONBXKEeHUs U cuiia TpeHus nokos. Kosgumment tperns. Cuna conpoTUBICHUS
IIPU JBUKEHUU TeJa B KUAKOCTU UJIU rase.

[ToctynarenpHOE U BpamaTeabHOE IBHXKEHHE aDCOIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaweHus. Ilmedo cunbl. YcnoBust paBHOBECHUs
TBEPAOIO TEJIA.

TexHuyeckue ycTpoiicTBA M MpPaKTUUECKOE IMPHUMEHEHHUE. MOJINUIHUKY, ABUXXEHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue NHEPLIUU.

CpaBHeHue Macc B3aUMOJEHCTBYIOIIUX Tl

Bropoii 3akon HeroToHa.

Hsmepenue cum.

CnosxeHue cu.

3aBHCUMOCTb CHJIBI YIIPYTOCTH OT AedopManinu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MAJICHUU.

CpaBHeHue CUJT TPEHUS NOKOsl, KaUeHUsI U CKOJIb)KEHMUSI.

Ycnosust paBHOBECUs] TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuveckuii sxcnepumenm, nabopamopusie pabomuol

Uzyuenne neuxeHnst Opycka no HaKJIOHHON TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJ YIPYTOCTH, BO3HHUKAIOLIUX B MPYXXKHHE U PE3HMHOBOM
obpa3sie, oT ux aedopmaruu.

Hccnenosanue yCcinoBUi paBHOBECHS TBEPIOIO TENA, UMEIOILIErO OCh BPALLECHMUS.

Tema 3. 3axonsl coxpanenus 6 MexaHuke

HNwmnynbec MaTepranbHON TOUKH (TeNa), CUCTEMbl MATEPUANIBHBIX TOUEK. MIMIyJIbC CHITBI U
M3MEHEHHE UMITyJibca Tejla. 3aKOH COXpaHEeHHs! UMITyJibca. PeakTUBHOE BI)KEHUE.

Pabora cubl. MOIIHOCTD CHUTBL

Kunerndeckast sHeprusi MarepuaibHOH TOUKH. Teopema 00 M3MEHEHUH KHHETHYECKOU
SHEpPrUu.

[TorenumnanbHas sueprus. [loTeHmnanbHas SHeprust ynpyro 1ehOpMUPOBAHHOMN MPYKIHBI.
[ToreHumanbHas SHEPrus Te1a BOJIN3U OBEPXHOCTH 3EMITH.

[ToreHumanbHBIE W HENMOTEHIHMaNbHble CHJIBL. CBsi3b pabOThl HEMOTEHIHAIBbHBIX CHJI C
HN3MEHEHHEM MEXaHUYEeCKONW SHEPTUHU CUCTEMBbI TeJl. 3aKOH COXPAaHEHHUS] MEXaHUYEeCKOM HHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpONCTBA U MPAKTHYECKOE NMPUMEHEHHE. BOJOMET, KONEP, MPYKUHHBIA
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMILyJbCa.

PeakTuBHOE NBUXKEHUE.

ITepexon MOTeHUNANBHON YHEPTUN B KHHETUYECKYIO U OOpaTHO.

Yuenuveckuii sxcnepumenm, nabopamopusie pabomuol



Usyuyenne abCONMOTHO HEYNPYroro ynaapa C IMOMOIIBIO JIBYX OAWHAKOBBIX HHUTSHBIX
MasITHUKOB.

UccnenoBanne cBs3u paboThl CHIIBI C M3MEHEHHEM MEXaHMYECKOH HSHEPrhH Tejla Ha
MIpUMEpPE PACTIKEHUsI PE3UHOBOTO KIyTa.

Paznen 3. MonexynsipHas pU3uKa 1 TEPMOIANHAMHKA

Tema 1. Ocnoswr MONEKYIAPHO-KUHEMUYECKOT Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKY IIPHO-KMHETUYECKON TEOPUH U HX OIBITHOE OOOCHOBAHHE.
bpoynosckoe nBmkenue. JAupdysusa. Xapakrep ABIKEHHS W B3aMMOACHCTBUS HaCTHI]
BellecTBa. Monenn CTPOSHHsI ra3o0B, XKHAKOCTEH W TBEPABIX TeN U OOBSICHEHHE CBOHCTB
BEIIECTBA HAa OCHOBE 3TUX Mojeneil. Macca u pasmepel Mojekya. KonauyecTBo BernecTsa.
IMocrosinnas ABoranpo.

Temnosoe paBHOBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenp uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJSPHO-KHHETUYECKONH Teopuu
uieanbHOro rasa. AOCONMIOTHasl TeMmrepaTtypa Kak Mepa cpefHeld KHHETHYEeCKOH HSHEepruu
TEIIOBOro ABWKeHMs dactul rasa. Illkama temnepatryp KenbBuHa. ['a3oBbie 3aKOHBIL
VYpasuenne MenaeneeBa—Knaneiipona. 3akon Jansrona. M3ompoueccsl B UaeanbHOM rasze ¢
MOCTOSIHHBIM KOJIMYECTBOM BemnecTsa. [ paduieckoe mpeacTaBieHne H3OMPOLIECCOB. H30TEPMA,
u3oxopa, uzodapa.

TexHHUecKne yCTPONUCTBA U MPAKTUIECKOE IPUMEHEHHUE: TEPMOMETp, OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3BIBAIOIINE JHUCKPETHOE CTPOCHHE BelecTBa, (Gororpaguu MOJEKYJT
OPraHUYE€CKUX COCTUHECHU.

OmnbrTe! 10 1 Hy3UHN KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO IBHIKEHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJIIPHOIO B3aUMOEHCTBHS.

Mogens, WIMOCTPUPYIOILAs NPUPOIY AABJICHUS ra3a HA CTEHKU COCYJa.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UA€AIbHOIO rasa, H30MpoLecChl.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabont

Omnpenenenne Macchbl BO3[yXa B KIJIACCHOH KOMHAT€ Ha OCHOBE H3MepeHUil oObéma
KOMHATBI, 1aBJICHNs U TEMIIEPATyPbl BO3lyXa B HEH.

Hccnenosanue 3aBUCUMOCTH MEXY NTapaMeTPaMH COCTOSIHHSI PAa3PEKEHHOIO rasa.

Tema 2. Ocnoevr mepmoounamury

TepmonuHaMuueckass cucrema. BHYTpeHHsist 5Hepruss TEpPMOAWHAMHYECKOM CHCTEMBI U
cnocoOr! €€ m3mMeHeHus. KonmuecTBo TermioTel U pabota. BHyTpeHH:s SHEprusi OAHOATOMHOIO
UAeaNbHOro rasa. Buasl tennonepenayu: TEIIONPOBOJHOCTb, KOHBEKLMS, N3JTydYeHHe. Y IeIbHas
TEIUIOEMKOCTD BelecTsa. Komn4ecTBo TemIoThl IpHU Teonepenaye.

ITonsitue 06 anmabatHoM mpouecce. Ilepsbiii 3axkoH TepmoauHamuku. llpumeHenme
NEePBOrO 3aKOHA TEPMOAMHAMUKH K u3omnpoueccam. I'padudeckast nHTepnperanust padoThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMoCTh POLIECCOB B MIPUPOJIE.

Tennosbie MamuHbL. [IpuHImNIGL NeficTBuA TeToBbIX MawmuH. [IpeodpasoBanus 3HepTUn B
TeruoBelx MamuHax. Koadduuuent nonesHoro neiictsus teruioBoil Mamuebl. [lukn Kapho u
ero Ko3(pPULHEHT MONE3HOT0 NeHCTBHS. JKOJIOTHIeCKHe MPOOIEMbl TEIUIOSHEPTETHKH.

TexHuueckue yCTPOWCTBA M NPAKTUYECKOE MPHUMEHEHHUE. [BUraTellb BHYTPEHHETO
CropaHusi, ObITOBOH XOJOAMIbHUK, KOHAHIIHOHEP.



Jlemoncmpayuu

H3meHeHne BHYTpEHHEH SHEPruM Teja NPU COBEpIIEHHH paboThl: BBUIET MPOOKH M3
OyTBUIKM TIOA AEWCTBHEM C)KATOTO BO3AyXa, HarpeBaHue >pupa B JATYHHOH TPyOke myTéM
TpeHus (BUICONEMOHCTPALIMS).

H3meHeHue BHyTPEHHEH YHEPTUU (TEMIEpaTyphl) TeNla MPHU TeIIonepeaaye.

OmnpiT 10 anuabaTHOMY PACLIIMPEHHIO BO3IyXa (OMBIT ¢ BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOWHBL, IBUTATENSI BHYTPEHHETO CrOPAHUs], PEAKTUBHOTO JIBUTATEIS.

Yuenuueckuit sxcnepumenm, rabopamopusie padbomuol

H3mepeHue ynenbHON TEMIOEMKOCTH.

Tema 3. Aepecamnvie cocmosnus seugecmsa. Pazoevie nepexoosi

[TapooOpazoBanue u KoHaeHcauus. Ficmapenue U kuneHue. AOCOJMIOTHAsST U
OTHOCHTEJIbHAS BIAXHOCTh BO3AyXxa. HachlmeHHsblil map. YnenpHas TemioTa mapooOpa3oBaHus.
3aBHCUMOCTDb TEMITEPATYPbI KUIIEHHUS! OT JaBJICHUSI.

Tsépnoe Teno. Kpucranmmueckue n aMmopgHbIe Tena. AHU3OTPOINS CBOMCTB KPUCTAIIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. llnaBiaeHune W KpUCTaM3aLUs. Y IeNbHas
TeroTa riasneHus. Cyomumanus.

YpaBHEHUE TEIJIOBOrO DajlaHca.

TexHuueckne ycCTpOCTBA W NPAKTUUECKOE NPUMEHEHUE. TUTPOMETP U ICHXPOMETD,
KaJOPUMETpP, TEXHOJIOTMU TOJNY4YeHHUS COBPEMEHHBIX MAaTepHajioB, B TOM  HHUCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBo¥icTBa HACBIIIEHHBIX ITAPOB.

Kunenve npu noHM>KEHHOM JJaBJICHUH.

CriocoObl m3MepeHust BIaKHOCTH.

HaGmonenne HarpeBaHus U IIIABJIEHUS] KPUCTAIMYECKOTO BEIECTBA.

JleMOHCTpaLysl KPpUCTaIIOB.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonot

H3mepeHne OTHOCUTENbHON BIAYKHOCTH BO3yXa.

Paznen 4. DnexrponnHamMuka

Tema 1. Dnexkmpocmamura

OnexTpuzalus Tel. OJJeKTpuueckuil 3apsn. JlBa BuIa BIEKTPUYECKUX 3apsioB.
IIpoBogHUKH, AUBNEKTPUKH U MOy IPOBOAHUKH. 3aKOH COXPaHEHMsI dJIEKTPUUECKOTr0 3apsija.

Bzaumopneiicteue 3apspoB.  3akoH Kynona. TodeuHbIl sneKkTpuueckuil  3apsf.
Onextpuueckoe rmnose. Hanpsok€HHOCTH aaekTpuueckoro mnoss. IlpuHmun cyneprno3uuuu
3JIEKTpUYECKUX MoJel. JIMHUM HanpsDKEHHOCTH AJIEKTPUYECKOTO OIS

Pabora cun osnextpocrarmueckoro mnosss.  [loreHiuman.  Pa3sHOCTD  MOTEHIMANIOB.
IIpoBogHUKU U AMBJIEKTPUKH B dJIEKTpOCTaTHUECKOM ToJie. [lusnekrpudeckas NpOHULIAEMOCTb.

OnexktpoéMkoctb. KonaeHcatop. DNEeKTpOEMKOCTh IIOCKOrO KOHAEHCATOpa. JHEPrus
3apsKEHHOTO KOHEHCAaTopa.

TexHuyeckue ycTpoiicTBa M TNpakTUYECKOE€ NPUMEHEHUE. 3JEKTPOCKOI, 3JIEKTPOMET,
3JIEKTPOCTATHYECKAs] 3AIMUTA, 3a3€MJICHHE 3JIEKTPONPHOOPOB, KOHIEHCATOP, KOMHMPOBAJIBHBIN
amnmnapar, CTpyHHbIM IPUHTEP.

Jlemoncmpayuu

YCTpOUCTBO U NPUHLIUI AEHCTBUSA SJIEKTPOMETPA.

BzauMoperlicTBue Ha3JIEKTPU30BAHHBIX TEJI.



DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TEJI.

IIpoBOAHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DJEKTPOCTaTUUECKAs! 3alUTA.

JIN3NEeKTPUKHU B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOIIAAW  [JIACTHUH,
PacCTOSIHUA MEXIY HUMHU U TU3JIEKTPUUECKON MPOHULIAEMOCTH.

DHeprusl 3aps>KeHHOTO KOHIEHCaTopa.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonot

HsmepeHne 351eKTpOEMKOCTH KOHAEHCATOpa.

Tema 2. [locmosnnusiii snekmpuyeckuii mok. Toxu 6 pasnuunvix cpeoax

DNeKTpUUecKkuil TOK. Y CIOBUs CyLIECTBOBaHUS 3JIeKTpHudeckoro Toka. McTouHMkHM TOKa.
Cuna toka. ITocTosiHHBIN TOK.

Hanpsxenue. 3akon OMa i1s yyacTka LernH.

DneKkTpuieckoe COTIPOTUBIIEHUE. VYnenbHoe COTMPOTUBJIEHUE BELIECTBA.
ITocnenosarenpHOe, NapajiebHOE, CMEIIAHHOE COEANHEHNE TPOBOAHUKOB.

Pabora snekTpuueckoro Toka. 3akoH Jxxoyns—JleHna. MOITHOCTD 3JIEKTPUYECKOTO TOKA.

DNeKTPOABIXKYILAs CHUJIa U BHYTPEHHEE COMPOTUBJIEHNE HCTOUYHHKA TOKa. 3akoH OMa ais
NIOJTHOH (3aMKHYTOH) 3s1eKTprueckoi nenu. KopoTkoe 3amblkaHue.

DNeKTpOHHAs IPOBOAUMOCTD TBEP/BIX METAJIOB. 3aBUCUMOCTD CONPOTUBIIEHUS] METAJIIIOB
oT Temnepatypbl. CBEpXIPOBOAUMOCTD.

DnexkTpuueckuil Tok B Bakyyme. CBONHCTBA 3JIEKTPOHHBIX [TyUKOB.

IMonynposonaukn. CoOCTBEHHAass M MNpPUMECHas MPOBOIUMOCTb TOJYIPOBOJHUKOB.
CroiictBa p—n-nepexona. [lonynpoBOgHUKOBBIE TPHOOPHL.

DNeKTpUYecKUil TOK B PacTBOpax M pacljaBax 3JIEKTPOJUTOB. DJIEKTPOJUTHUECKAs]
TUCCOIHALUSA. DJIEKTPOIIH3.

DnexkTpuueckuil Tok B razax. CaMOCTOSTENbHbIN 1 HECAMOCTOSITENbHBIN pa3psan. MoHus.
IInasma.

TexHuvyeckue ycTpoilcTBa U MpakTUYeCKOE€ NPUMEHEHUE. amIepMeTp, BOJBTMET,
peocTtat, HCTOYHHKH TOKa, SJEKTPOHArpeBaTeNIbHbIe TNPUOOPBI, 3JIEKTPOOCBETHTEIbHBIE
npubOpBl, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AHUON, TEPMHCTOPBI U (POTOPE3UCTOPHI,
MOJIy IPOBOJIHUKOBBII U0, rajbBaHUKA.

Jlemoncmpayuu

HsmepeHue cuibl TOKAa U HAIPSDKEHUS.

3aBUCUMOCTb CONPOTHUBJICHMs] LMJIUHAPUYECKUX IPOBOJHUKOB OT [UJIMHBI, IUIOLIAIU
MONEePEYHOro CeYeHUsl U MaTepuaa.

CwmelnaHHOe coeIMHEHUE TPOBOIHHUKOB.

[Ipsimoe u3mepeHue 3JEKTPOABIKYLIEH CUJbl. KOpoTkoe 3aMblkaHH€ TaJlbBAHUYECKOIO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHMUSI.

3aBUCUMOCTb CONPOTHUBIIEHUS] METANIJIOB OT TEMIIEPaTy Phl.

ITpoBOAUMOCTD 3JIEKTPOIUTOB.

Hckposoii pa3psan 1 NPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSS NPOBOAUMOCTb TUOJA.

Yuenuueckuii sxcnepumenm, radbopamopusie padbomot

H3yueHne cMelmaHHOro COeIMHEHNsI PE3UCTOPOB.

HUsmepeHne oSneKTpOABMXKYLIEH CHUJIbl MCTOYHMKA TOKA W €ro  BHYTPEHHEro
CONPOTUBJIEHUS.



Habnronenne snekrponusa.

Me:xnpeaMeTHble CBA3U

Usyuenne kypca ¢m3uku 6a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISIETCS C yUETOM
COIEpIKATEIbHBIX MEXKIIPEIMETHBIX CBsI3eH C KypcamMH MAaTe€MaTHKH, OHWOJOTHM, XHUMHH,
reorpaduy U TEXHOJIOTUU.

Meoicnpeomemnvie nonsamus, CBSI3aHHBIE C W3yUYEHHEM METONOB HAYYHOI'O MO3HAHMS:
SABJICHHE, HAy4HbIH (akt, rumores3a, (u3ndeckas BEJUYMHA, 3aKOH, Teopus, HaOIIONeHUE,
SKCIIEPUMEHT, MOJEIIUPOBAHIE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelieHue CUCTEMbl YpaBHEHUH, JWHeHHas QyHKuus, mnapaborna,
runepdona, ux rpaguKu U CBOHCTBA, TPUTOHOMETPUYECKHE (yHKIIUN: CUHYC, KOCHHYC, TAHTEHC,
KOTaHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX MPOEKLHUH Ha OCH
KOOPJMHAT, CJIOXKEHNE BEKTOPOB.

buonoeusn: mexanndeckoe IBUXKEHUE B *KUBOH mpupone, auddysus, ocmoc, TemmoodmeH
JKUBBIX OPTraHU3MOB (BHJIbI TEIUIONEPENadH, TEINIOBOE PABHOBECHE), SJIEKTPHUECKUE SIBICHHS B
JKMBOM NIPUPOZE.

Xumus: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIPHAs Macca, TEIJIOBbIE CBOWMCTBA TBEPABIX TeJ, JKUAKOCTEH M Ta30B, 3JIEKTPHUYECKHUE
CBOWCTBA METAJIOB, 3JIEKTPOJIUTHIECKAsT TUCCOLMALINS, TaIbBAHUKA.

leoepaghusi: BIaxXHOCTD BO3/lyXa, BETPBL, 0ApOMETP, TEPMOMETD.

Texnonoeus: npeobpa3zoBaHue OBUKEHUH C UCMOIb30BAHUEM MEXaHU3MOB, VUET TPEHHUS B
TEXHHKE, IMONIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXPAHEHHMs HMMITyJbCa B TEXHHKE (pakera,
BOIOMET W JIPyrH€), [BUTATENIb BHYTPEHHEIO CroOpaHus, mapoBas TypOuHA, OBITOBOM
XOJIOAWJIbHUK, KOHAHIMOHEP, TEXHOJOTHH MOJYYeHHUsI COBPEMEHHBIX MaTEPHAJIOB, B TOM YHUCIIE
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJIOTHHM,  3JEKTPOCTATHYECKas  3aIlHUTa,  3a3EMIJICHHUE
3JEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNPHHTEP, BJIEKTPOHATPEBaTENbHbIE MPHOOPHI,
3JIEKTPOOCBETHTENBHBIE TPHOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DnekrpoguHamMuka

Tema 3. Maenummnoe none. SnekmpomacHumHuas UHOYKyus

IloctosiHHBle MarHuTHL. B3aumonelcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
BekTtop marHuTHON MHAYKUMU. [IpUHIMI Cynepno3uLMK MarHUTHBIX Noyied. JInHuM MarHuTHON
uHAykuu. KapTuHa TuHUI MarHUTHON MHAYKIMU MOJIS OCTOSIHHBIX MarHUTOB.

MarnuTtHOe none NpoBOJHUKAa C TOKOM. KapTuHa NMHUN MHAYKLIMM MarHUTHOTO MOJIsS
IJIMHHOTO MpPsIMOrO NMPOBOJHUKA U 3aMKHYTOIO KOJBIEBOIO NMPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT Dpcrena. BzaumozeiicTsie NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, e€ MOy JIb U HalpaBJICHHUE.

Cuna JlopeHua, e€ Moaynb U HampaBieHue. JIBUKeHUWE 3apsDKEHHOM YacTHULbl B
OITHOPOAHOM MarHuTHOM nojie. Pabora cuibl JlopeHna.

SlBnenne sneKTpOMArHUTHONW uUHAyKuuu. [IOTOk BexkTOpa MArHUTHOM WHAYKLUH.
DNeKTPOABUIKYILAs CUJIa MHAYKIUH. 3aKOH 3JIeKTpOMarHuTHoi nuaykuuu @apanes.

BuxpeBoe snexTpuueckoe Mnoje. DIEKTPOABIKYLIAs CHJIAa HUHAYKLIMM B IPOBOAHHKE,
JBI>KYLIEMCsI TOCTYNATEIbHO B ONHOPOJIHOM MarHUTHOM MOJIE.

IIpaBuno Jlenna.

HNHnykTuBHOCTD. SIBJeHNE CAMOUHAYKLUHU. DNEKTPOABUKY LA CHUJla CAMOMHIY KLU,



DHeprusi MarHUTHOTO MOJISA KaTyIIKU C TOKOM.

DJEKTPOMArHUTHOE TIOJIE.

TexHuueckue ycTpoiicTBA U MpaKTUYECKOe IMPHUMEHEHHE. IIOCTOSHHbIE MAarHUThI,
3JIEKTPOMArHUTBIL, 3JIEKTPOABUIaTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YACTUL,, HHAYKLUOHHAS N€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO Iy4Ka MarHUTHBIM TOJIEM.

JIMHUM MHAYKIUY MarHUTHOTO MOJISL.

B3aumonelicTBue 1ByX NPOBOOHUKOB C TOKOM.

Cuna Ammepa.

HerictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHune 31eKTPOMarHUTHON UHIYKLIUH.

IIpasuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYIIEH CHUJIbI MHAYKIUM OT CKOPOCTH M3MEHEHHs MarHUTHOIO
MOTOKA.

SIBneHne CaMOMHAYKLIUH.

Yuenuveckuii sxcnepumenm, nabopamopusie pabomuol

H3yueHne MarHuTHOIO MoJisi KaTyIIKU C TOKOM.

Hccnenosanue AeiCTBUs IOCTOSTHHOTO MAarHUTA HA PaMKy € TOKOM.

Hccnenosanue siBIICHUs 3JIEKTPOMArHUTHOW HHY KLIUH.

Paznen 5. Konebanus u BOJTHBI

Tema 1. Mexanuueckue u anekmpomMazHumusie Koieoanus

KonebarenpHast cucrema. CBoOomHble MexaHHueckue kojeOaHusi. [ apMoHuveckue
konebanus. llepmon, wacrora, amrumtyna u  ¢asa konebanuil. IIpyKuHHBIH MasTHUK.
MaremaTudeckuii MasTHUK. YpaBHEHHE TrapMOHHUecKux koneOanuii. IlpeBpamenne sHepruu
NPU TAPMOHHUECKUX KOJNeOaHUSX.

Konebarenpubiii koHTYp. CBOOOIHBIE 3JIGKTPOMArHUTHBIC KOJieOaHWS B HACATIBHOM
KonebaTenbHOM KOHType. AHAJIOTHS MEXKAY MEXaHWYeCKMMU M 3JEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona. 3aKOH COXpaHEHMs SHEPTUU B HIEAIBHOM KOJeOaTeNIbHOM
KOHTYype.

[IpencraBnenne o 3aryxaromux KonebaHusx. BeIHyKIeHHbIE MEXaHUYECKHE KOJIeOaHMs.
Pe3onaHc. BeiHY KI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMS.

Ilepemennelii Tok. CUHyCOUOANbHBIN NepeMeHHbINH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U IeHCTBYIOLIee 3HAUE€HHE CUIIbI TOKA U HalPSKEHUs.

Tpancdopmarop. Ilpoussoactso, mepenada u motpedieHHE SJIEKTPUUECKOH SHEPTHH.
DKONOTHYecKHe pPHUCKUM IMpU TPOU3BOACTBE dJekTposHepruu. KynbTypa HcCHonb30BaHUs
3JIEKTPOIHEPTUH B TIOBCEJHEBHOM JKU3HU.

TexHudeckue yCTpPOHCTBA W MPAKTUYECKOE NPUMEHEHHUE. 3JIEKTPUYECKUH 3BOHOK,
reHepaTop NepeMeHHOro TOKa, JIMHUHU 3JIeKTporepeaady.

Jlemoncmpayuu

UccnenoBanue napamerpos KonedaTeNbHOW cUCTEMBI (TIPY>KUHHBIN WIIM MAaTEMAaTHIeCKUN
MAasITHUK).

Habmonenne 3atyxarmux KojieOaHmi.

UccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHHA.

Habmonenue pesonanca.



CBobOoaHBIE HIEKTPOMArHUTHBIE KOJIEOAHUS.

OcmmnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKA W HAMpPSDKEHHsT OT  BPEMEHHW) IS
3JIEKTPOMATHUTHBIX KOJIeOaHM.

Pesonanc mpu mocienoBaTeNIbHOM COEAMHEHUM PE3UCTOpa, KaTyLIKU WHAYKTHUBHOCTH U
KOHJIEHCaTopa.

Mogaenb TMHUHU 3JIeKTpOorepeaalu.

Yuenuueckuii sxcnepumenm, rabopamopusie padbomuot

UccnenoBanne 3aBUCHMOCTH MEPUONIA MAIIBIX KOJeOaHUH rpy3a Ha HUTH OT JUTMHBI HUTH U
MAacchbl rpysa.

HccnenoBaHue nepeMEHHOrO0 TOKa B LEMH U3 IOCIEAOBAaTEIbHO COEIUHEHHBIX
KOHJIEHCAaTOPa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u s1eKmpomMacHumnuvle 60JHbl

MexaHnunueckue BOJIHBI, yCIoBUsA pacnpocTpaHeHus. Ilepuoa. CkopocTh pacnpocTpaHeHus
u nanuHa BoyHBL IlomepeuHble W MPOAONBHBIE BONHBL MHTEepdepeHnmst u  audpaxius
MEeXaHUYECKUX BOJIH.

3Byk. CxopocTs 3ByKa. I poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNeKTpOMarHUTHbIE BOJHBL Y CIOBHUS M3JIyUY€HHUs 3JIEKTPOMAarHUTHBIX BOJH. B3aumuast
opueHTanus BekTopoB E, B, V B snextpoMarautHoil BojHe. CBOMCTBa 3J1EKTPOMArHUTHBIX
BOJIH. OTpPaXCHHE, IMpeJioMieHne, mnossipusamms, audpaxkaus, uHrepdepernums. CkopocTb
3JIEKTPOMArHUTHBIX BOJIH.

Ilkana sneKTpOMarHUTHLIX BOJH. IIpuMeHeHHe 3JeKTPOMAarHUTHBIX BOJIH B TE€XHHUKE U
OBITY.

IIpuHIMnEl panuOCBsI3U U TeNeBUAECHUA. Paguonokanys.

DJEKTPOMArHUTHOE 3arPsI3HEHNE OKPY KAIOIIEH CPebl.

TexHuveckue ycTpoilcTBa M INpakTUYECKOe MPUMEHEHHE. MY3bIKAJbHbIE WHCTPYMEHTEHI,
yJAbTPa3ByKOBas JUArHOCTHKA B TEXHUKE M MEIUIIMHE, pajap, paauONpUEMHMK, TeJEeBU30D,
anTenHa, Tenedon, CBU-meus.

Jlemoncmpayuu

Obpa3zoBanne 1 pacpOCTPaHEHHE MOMEPEUHBIX U MPOIOJIBbHBIX BOJH.

KoneGmomeecst Teno Kak HCTOYHUK 3BYKa.

Habnronenne oTpakeHHUst U IPETOMIICHHSI MEXaHUYECKUX BOJIH.

Habmronenne narepdepeHny u nuppakung MEXAaHHYECKUX BOJH.

3BYKOBOI pe30HAaHC.

Habnronenne cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOH M YacTOTOH
KOJIeOaHHI.

HccnenosaHue  CBOWCTB  3JIEKTPOMATHUTHBIX  BOJH.  OTPAXKEHHE, IMPEIOMIICHHE,
noJisipu3anus, qudpakuus, tHTepGepeHLus.

Tema 3. Onmuxa

I'eomerpuueckast ontuka. I[IpsmMonuHeliHOe pacipocTpaHEeHUE CBETa B OTHOPOAHOMN cpere.
JIyu cBera. TOU€UHBII UCTOYHUK CBETA.

Otpaxenne cBera. 3akOHBI oTpakeHHs cBera. [locTpoeHue n300pakeHUH B IUIOCKOM
3epKae.

IIpenomnenne cBera. 3aKOHBI TNPEJOMIIEHHs CBeTa. AOCONIOTHBIA  TOKa3aTesb
npenomnenus. IlonHoe BHyTpeHHee oTpaxkeHue. IlpeaenbHbIl yroj MOJHOrO BHYTPEHHErO
OTPaXEHMUSI.

Hucnepcus ceera. CinoxabIi coctaB 6enoro csera. Liser.



Cobuparomue u pacceuBaromiue JuH3bL. ToHKas JauH3a. POKYCHOE pAacCTOSHUE U
onTHYeCKast cuya TOHKOH JInH3bL. [locTpoeHne m3o0pakeHnii B COOMPAIOLINX U PACCEHBAIOIINX
auH3ax. PopMysia TOHKOM JIMH3BL Y BEJIMUCHUE, TaBAEMOE JIUH30M.

[Ipenensl NPpUMEHUMOCTH F€OMETPUUECKON ONTUKU.

BonnoBasi ontuka. WHrepdepenumss cpera. KorepeHTHble HMCTOYHUKH. Y CIIOBUS
HaOJIOIEHUST MAKCUMYMOB 1 MUHUMYMOB B HHTeP()EpPEHLIMOHHON KapTHHE OT IByX CHH(A3HBIX
KOT'€pPEHTHBIX UCTOYHUKOB.

Hudpakuuss ceera. [udpakunonHas pemérka. YciaoBue HaOMIOACHHUS TJIABHBIX
MaKCHMYyMOB IIPH MaICHUH MOHOXPOMAaTHYECKOT0 CBETa Ha TU(PPAKIIUOHHYIO PELIETKY.

Ilonspusauus ceera.

TexHHueckne yCTPOWCTBA M TNPAKTHUECKOE IMPUMEHEHHE: OYKH, Jymna, (poToammapar,
NPOEKIMOHHBIA  ammapar, MHKPOCKOI, TEeJIEeCKOI, BOJOKOHHAsS ONTHKA, IU(PaKIHOHHAS
PELIETKA, TTOJIIPOUL.

Jlemoncmpayuu

IIpsiMonuHeliHOe paclpocTpaHeHue, OTpa)keHue MU IpenomiieHue csera. Onruueckue
npuOOpHI.

ITonHoe BHyTpeHHee oTpaxkeHue. Monieab CBETOBOAA.

UccnenoBanue cBOMCTB N300paskeHU B JTMH3AX.

Mogaenu MUKPOCKOIA, TENIECKONA.

Habnronenne naTepdepeHny cBeTa.

Habmonenune qudpakium ceera.

Habnronenne nucnepcuu ceera.

ITonyueHue criekTpa ¢ MOMOLIBIO TPU3MBIL.

[TonyueHne cekTpa ¢ MOMOIIBIO TU(PPAKLUOHHON PELIETKH.

Habnronerne nossipyusauu ceeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuol

HsmepeHne nokasaTesns NpeJoOMIIEHUs CTEeKJIA.

UccnenoBanue cBOMCTB N300paskeHUI B JTMH3AX.

Habnronenne nucnepcuu ceera.

Paznen 6. OcHOBBI cieIMaIbHON TEOPUU OTHOCUTEIBHOCTH
I'panunbl npuMeHUMOCTH KJjlaccudeckol MexaHuku. IlocTynarel cnenuanbHONH TeOpHUH
OTHOCUTENIBHOCTU. HWHBAPUAHTHOCTb MOAYJS CKOPOCTH CBE€Ta B BaKyyMe, MNPHUHLIMNI
OTHOCUTENBHOCTH DIHINTEHHA.
OTHOCUTENBHOCTh OIHOBPEMEHHOCTU. 3aMe/JIEeHHE BPEMEHHU U COKpAllleHUe AJTUHBI.
DHeprusi U UMITYJIbC PENATUBUCTCKON YaCTHULIBL
CBs13b Macchl ¢ 3HEpruel U UMITYJIbCOM PENATUBUCTCKON YaCTULbl. DHEPIUsl MOKOSI.

Paznen 7. KBanroBas pusnka
Tema 1. Dnemenmvi KEAHMOBOI ONMUKU
@otonbl. @opmyna [Inanka cBsA3u 3HEpruu GOTOHA C €ro YaCTOTONH. DHEPrUs M UMITYJIbC
¢doToHa.
Otkpeitie u wuccnenosanue ¢oroaddexra. Ompitet A. I CromeroBa. 3akOHBI
doroaddexra. YpasHenue DiiHiureiiHa 1is porospdexra. «KpacHas rpaannay porosddexTa.
Hasnenne cera. OnbiTel I1. H. Jlebenena.
XUMHYECKOE IEUCTBUE CBETA.



TexHuueckne yCTPOWCTBA M NPAKTHYECKOE MpPUMEHEeHHe: (POTO3JIEMEHT, (OTONATUHK,
coJiHeYHast OaTapesi, CBETOUO/.

Jlemoncmpayuu

@oTo3ddeKkT Ha YCTAHOBKE C IMHKOBOM MIACTUHOM.
UccnenoBanue 3ak0HOB BHeLIHero GpotoaddexTa.
Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnenb atoma Tomcona. Ombithl Pesepdopna nmo paccesnuro o -uactui. [lnanerapHas
mozenb atoma. Iloctynarsl bopa. Usnyuenne u norsnomerne GOTOHOB MPH MEPEXOJe aToMa C
OJIHOTO YypOBHSA OJHepruM Ha aApyroil. Bunel cnextpoB. CnexkTp ypoBHEM 3Hepruu aroma
BOAOPOAA.

Bonnossie cBoiicTBa yactull. Bonnsl ne bpoitnsa. KopnyckynsipHO-BOIHOBON oy anu3M.

CroHTaHHOE U BBIHYK/I€HHOE U3JIy4YeHHUE.

TexHudeckue yCTpPONHCTBA U MPAKTUYECKOE IPUMEHEHHUE. CHEKTPaJbHbIA aHaIu3
(ciekTpockom), 1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnenb onbita Pesepdopna.

Ornpenesenue JUIMHBI BOJIHEI Ja3epa.

Habmronerne nuHEHUaThIX CIEKTPOB H3JTyUEHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, radbopamopusie padbomot

Habronenne muHeH4aToro Crekrpa.

Tema 3. Amomnoe s10po

DKCNEPUMEHTBI, JOKa3bIBalOIIMEe  CJIOXHOCTh  CTPOEHUA  sifApa. OTtkpbiTHE
panuoaktuBHOCTH. OmibITE Pesepdopna mo onpeneneHnio coctaBa paguoaKTUBHOTO H3JTyYECHUS.
CaoiicTBa anb(da-, Oera-, ramma-usnydeHus. BiavsHue paiunoakTHBHOCTH HA KUBBIE OPraHU3MBL.

OTtkpeiTHe mpoTOHa M HeWTtpoHa. HykinonHass monenb sigpa IeiizenOepra—lIBaHeHKO.
3apsia simpa. MaccoBoe uncho siapa. M3oronsi.

Anb(a-pacnan. DIEKTPOHHBIA U MO3UTPOHHBIN Oera-pacman. I'amMma-m3nyueHue. 3akoH
PamMOaKTUBHOIO Paclana.

DHeprus CBsi3U HYKJIOHOB B siape. SAnepusie cuibl. JledexT Maccsl sipa.

Snepubie peakuuu. [lenenue u CUHTE3 AAEP.

Anepupiii peaktop. TepmosinepHsiii cunTe3. I[IpoOmeMbl W TEPCHEKTHBBI  SACPHOMN
SHEPTeTUKU. DKOJOTUYECKUE aCTIEKThI SIAE€PHON SHEPTETUKU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Metoab! HAOMOAEHHS U PErHCTPALIUN 3JIEMEHTAPHBIX YaCTHILI.

@dyHnaMeHTabHbIE B3auUMOAeHcTBUS. ENMHCTBO (pru3ndeckoi KapTHHBI MUpPA.

TexHuyeckue ycTpolcTBa U NPaKTHYECKOE MPUMEHEHHue: A03UMETp, kamepa BunbcoHa,
SIIEPHBIA PEaKkTOp, aTOMHast bomba.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YaCTHILI.

Yuenuueckuii oxcnepumenm, nabopamopnuie pabonvt

HccnenoBanue TpekoB 4acTull (10 roToBbIM (hoTorpadpusim).

Paznen 8. DnemMeHThI aCTPOHOMHHM U aCTPOPUIUKU



OTtanbl  pa3BUTHUs acTpoHOMHMM. lIpukianHOe W MHUPOBO33PEHYECKOE 3HAueHUe
ACTPOHOMMH.

Bun 3Bé3nH0r0 Heba. Co3Be3ans, SIPKHeE 3BE3/IbL, TUTAHETHI, UX BHIUMOE JIBHKEHHE.

ConneuHas cucrema.

Connue. ConneuHas axTuBHOCTb. Mcrounuk sHeprum ConHia u 3B€3A. 3BE3ABL, UX
OCHOBHbIE XapakTepUCTUKHU. JluarpamMMa «CHEKTpajbHbIH KJIacC — CBETUMOCTBY. 3BE37bl
IJIaBHOM MOCJEN0BaTeNIbHOCTH. 3aBHUCUMOCTb «Macca — CBETHMMOCTbY» ISl 3BE€3] IJIaBHOM
nocnefoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. (CoBpeMeHHble IMPEACTAaBJIECHUA O
MPOUCXOKACHUU U 3BotoLUN CONHLA U 3BE3/1. DTalbl )KU3HU 3BE3].

Muneunsriii [lyte — Hama ['anaktuka. [lonoxenue n npuxenne Conana B I'anaktuke. Tums
ranakTuk. PaguoranakTuky U kBazapbl. YE€pHbIE ABIPHI B iApaX rajakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon XaG0ma. Pasberanue ramaktuk. Teopwus
bonbworo B3peiBa. PeTuKTOBOE H3TyUYeHHUE.

MacmrabHasi ctpyktypa Beenennoii. MeraranakTuka.

Hepewménnslie mpobieMbl aCTPOHOMHH.

Yuenuueckue nabarooenus

HaGmonennst HeBOOPYKEHHBIM TJIA30M € UCIIONB30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHHIH
IUTSL OTIPEIENIEHUs] TTOJIOKEHHsT HeOeCHBIX 0OBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nojyuapus U sipKkue 3BE3/1bl.

HaGmonenust B Teneckon Jlynsl, maner, Mueunoro Ilytu.

Obo0bwmaroee MOBTOPEHHE

Ponp ¢usuku u acTpOHOMHHM B 3KOHOMUYECKOW, TEXHOJIOTMYECKOH, COLMALHOW U
STUYECKON cdepax AeATEIbHOCTH 4YeJOBeKa, POJb W MeCTO (U3UKM M AaCTPOHOMHUH B
COBPEMEHHOH HAay4HOH KapTuHE MHpa, poib (Pu3N4Yeckoil Teopun B (POpPMHUPOBAHUH
npeacTaBieHnii 0 GU3NUECKOH KapTHHE MHpPa, MECTO (PU3NIECKOI KapTHHBI MHpa B 001IeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABIEHUN O IPUPOLIE.

Me:xnpeaMeTHble CBA3U

Uzyuenne kypca ¢m3uku 6a3oBoro ypoBHs B 11 kjacce OCyIIECTBISIETCS C yUETOM
COIEPIKATEIBHBIX MEXKIIPEIMETHBIX CBSI3¢H C KypcamMH MAaTeMaTHKH, OHOJIOTHH, XHUMHH,
reorpaduu ¥ TEXHOJIOTUU.

Meowcnpeomemnvie nonsamus, CBI3aHHBIE C HW3YYEHHEM METONOB HAYYHOTO MO3HAHMS:
sBIIEHUE, Hay4YHbIH (pakT, rumoresa, (pu3uueckas BeNWYHMHA, 3aKOH, TEOpHs, HaOIIOICHHUE,
SKCIEPUMEHT, MOJENINPOBaHUE, MOJIENb, H3MEPEHUE.

Mamemamuxa: pelmeHue CUCTEMbl YPaBHEHUH, TPUTOHOMETpPUUECKUE (PYHKIWHU: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE€ TPUTIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl U HX
IPOEKIUN HAa OCH KOOPAHMHAT, CJIOKEHHE BEKTOPOB, NMPOU3BOIHBIE JIEMEHTAPHBIX (PYHKLHI,
NPU3HAKH [TO00US TPEYTOIBHUKOB, ONpeAeSieHHe TUTOIAAN TUIOCKUX GUTyp U 0ObéMa Tedl.

buonoeusn: >nekrpudeckue SIBICHUS B JKUBOW NPHUPONE, KonedaTelnbHbIE BIDKEHHS B
JKUBOHM MpUpoOJe, ONTUYECKUE SIBIIEHUS B JKUBOM MpHUpOne, NEHCTBUE pajualiid Ha >KUBBIE
OpraHU3MBL.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KpPHUCTAJUIMYECKas CTPYKTypa TBEPIABIX Tel,
MeXaHU3Mbl 00Pa30BaHUS KPUCTAIIIMYECKON PELIETKH, CIIEKTPAIbHBINA aHAJIH3.

leoepaghus: marHuTHBIE TIONMIOCA 3€MITH, 3aJI€KHM MArHUTHBIX PyA, (POTOCHEMKA 3EMHOM
MOBEPXHOCTH, NPEACKa3aHNe 3eMJIETPSACEHUI.



Texnonocusn: TUHUM 3NEKTpOIepeiay, TeHepaTop NEPEMEHHOI0 TOKa, 3JIEKTPOJBUraTeNb,
UHAYKIUOHHAs Tedb, panap, PaJuONPUEMHHK, TEJIEeBH30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIH aImapat, BOJOKOHHASI ONITHKA, COJIHEUHas OaTapest.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHUA

OcBoenne ydeOHOro mpenmera «®Dusmka» Ha ypoBHE CpeaHero olOmero oOpasoBaHUs
(Ga3oBBIli  ypOBEeHb) MOJDKHO  O0ECIEeYUTh  JOCTIDKEHHE  CIACNYIOIINX  JIMYHOCTHBIX,
MeTaMpeaIMETHBIX U MPEIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysbTaThl OCBOSHMsI yueOHOro mpenmera « PU3MKa» TOJKHBI OTPaXkaThb
TOTOBHOCTb U CITOCOOHOCTb OOYHAIOLIMXCsl PyKOBOACTBOBATHCS C(POPMHUPOBAHHONW BHYTpPEHHEN
NO3WLMEH JMYHOCTH, CHCTEMOH LIEHHOCTHBIX OPHEHTALMH, TIO3UTHBHBIX BHYTPEHHUX
yOexXneHui, COOTBETCTBYIOIIMX TPAIULUOHHBIM LEHHOCTSIM  POCCHUICKOro  OOIIecTBa,
pacUIMpeHne XKU3HEHHOTO ONbITAa M OINbITa JESITEIbHOCTH B MPOLIECCE PeaTU3allii OCHOBHBIX
HAIpaBJICHUI BOCITUTATENbHONU AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOTrO BOCITUTAHUS:

c(OPMHPOBAHHOCTh TPAXKAAHCKOM TNO3MLMK OOydaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O HWJIEHA POCCUICKOro 00IIecTBa,

NPUHATHE TPAJULHUOHHBIX OOIIEYENIOBEUECKUX T'yMAHUCTHUECKUX U JEMOKPATHYECKHX
LIEHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO IESTEbHOCTb B HHTEPECaX TIPakIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHHH B 00Pa30BaTEIbHON OPTaHU3ALUH;

yMEHHE B3aMMONEHCTBOBaTh C COLMAJbHBIMH HHCTUTYTaMH B COOTBETCTBUH C HX
($YHKIMAMU U HA3HAYCHHUEM,

TOTOBHOCTb K TYMaHHUTAPHOH U BOJIOHTEPCKOI NIESITEIbHOCTH,

2) TaTpUOTUYECKOTO BOCTIUTAHHUS:

c(pOpMHPOBAHHOCTb POCCHICKOH IrPaKNaHCKOW WACHTUYHOCTH, MATPUOTH3MA,

LIEHHOCTHOE OTHOIICHHE K TOCYIAPCTBEHHBIM CHMBOJIAM, IOCTHXKEHUSM POCCHHCKHX
y4EHBIX B 00J1aCTH (PU3UKU U TEXHUKHY,

3) IyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

c(pOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO TIOBEACHNS,

CHOCOOHOCTh OLIEHUBATH CUTYALMIO M MPHHUMATh OCO3HAHHBIE PEILICHUs, OPUEHTUPYSICh
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH, B TOM YHUCJIE B IESTEIbHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOHUHUBOTO Oy AyLIero;

4) 5CTETHUECKOrO BOCTIUTAHUS:

3CTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOUAs SCTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIETO
¢dusnveckoil Hayke;

5) TpyAOBOTrO BOCHIUTAHUS:

UHTEpPEC K pasIuuHbIM cdepaM npodecCHOHATbHONH NeSTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIH BHIOOp Oynyrmei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE KM3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIOCOOHOCTh K 0Opa3oBaHMIO M caMOOOpa30BaHUIO B 00NacTH (PU3MKU HA
MPOTS’)KEHUH BCEU JKU3HU,

6) 5KOJIOrMYECKOr0 BOCITUTAHMSA:

c(pOPMHUPOBAHHOCTb 3KOJIOTHUECKOW KyJIBTYpPbl, OCO3HAHHE TIJIOOAJBHOIO XapakTepa
SKOJIOTUYECKHX TPOoOIIeM,;



TUJIAHUPOBAHUE W OCYILECTBJICHUE ACHCTBUI B OKPY’KAIOLIEH Cpele Ha OCHOBE 3HAHUSA
LeJiel yCTOMYUBOIO Pa3BUTHS 4EJIOBEYECTBA,

paciIMpeHre OmbITa JIEATENbHOCTH 3KOJOTHMYeCKOW HANpaBJICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHMI 10 pu3uke;

7) HEHHOCTH HAYYHOTO MO3HAHUSI:

c(pOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH,

OCO3HAaHUE IICHHOCTH HAyYHOH NeATETbHOCTH, TOTOBHOCTh B MPOIECCe U3ydYeHHs (PH3UKU
OCYIIECTBIISATh MPOSKTHYIO M UCCIENOBATENBCKYIO NEATETbHOCTD HHIAUBUIY AJILHO U B TPYTITIE.

METANPEJMETHBIE PE3YJIbTATHI
[To3HaBaTeIbHBIC YHUBEPCANTbHBIE yYeOHbIE NEHCTBUS
basoBrble nornyeckue qeHCTBUA:

CaMOCTOSITENIbHO (pOPMYJIMPOBATh M aKTyaJIU3HPOBATh MPOOJIEMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

OTIPEAENSATh LN ASSITEIbHOCTH, 33J1aBATh MapaMETPhl U KPUTEPUH UX TOCTIKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMATPUBAEMbBIX (PU3NIECKUX SBIICHUSIX,

pa3pabaThiBaTh TUIAH PEHICHHs MPOOJIEMBI C YUETOM aHAIN3a UMEIOIIUXCS MaTepPHAIbHBIX
U HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B HESTENIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB ILENSM,
OLICHUBATh PUCKU MOCIENCTBUN ASSITEIbHOCTH,

KOOPAWMHHUPOBATh W BBIMIOJHATH PabdOTy B VCJIOBHSIX pPeajJbHOrO, BUPTYAJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOICHCTBUSI,

Pa3BUBATh KPEATUBHOE MBIIJICHHUE MPU PEIICHUH }KU3HEHHBIX TPOOIeM.

bazoBble nccnenoBaTeNnbCKue NEHCTBUS:

BJIa/IeTh HAYYHOW TEPMHHOJIOTHEH, KJIFOYEBBIMU TOHSITUAMH W MeTromamu (prsudeckoi
HaYKH,

BJIAJIETh HaBbIKAMU Y4eOHO-MCCIIENOBATENbCKON M MPOEKTHOH NEATENbHOCTH B 00JacTH
¢u3nKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY ITOMCKY METOJOB PEIICHUs 3a7ad
(U3MUECKOTO COAePKAHUS, TPUMEHEHUIO PAa3IMYHBIX METOAOB MO3HAHUS,

BJIAeTh BHUIAMHU JESTENILHOCTH TO IMOJYYSHHIO HOBOTO 3HAHUS, €r0 HUHTEPIPETALNH,
npeoOpPa3OBaHUI0 W TPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTyalUsX, B TOM YHCIE MPU
CO3/TaHUU YYE€OHBIX MPOEKTOB B 00J1acTH PU3UKH;

BBISIBJISITH MPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTYaJU3UPOBATh 3a7ady, BBIABUTATH
THIOTE3y €€ pelIeHUs, HAXOOUTh AapTyMEHTBhI JJIsl JIOKA3aTeJbCTBA CBOUX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHUS,

AQHAJIM3UPOBATh TIOJNYUYEHHBIE B XOJE€ PpELIeHUs 3adadd pPe3yJIbTaThl, KPUTHYECKH
OLICHUBATh UX JTOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;

cTaBuTh U (popmynupoBaTh COOCTBEHHBbIE 3a7a4ud B OOpa30BATENIbHOHN HESITEIbHOCTH, B
TOM YHUCJIE PU U3YUEeHUU (PU3HKH,

JaBaTh OLICHKY HOBBIM CUTYALIUsIM, OLICHUBATh IPHOOPETEHHBIN OTIBIT,

YMETb IEPEHOCUTH 3HAHHUS 1O (PU3UKE B MPAKTUIECKYIO 00JIACTD JKU3HENEATEIbHOCTH,

yMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIACTel;

BBIIBUTATh HOBBIC UJICH, TIPE/jIaraTh OPUTHHAIbHBIC TIOXObI U PELICHIS,

CTaBUTB TIPOOJIEMBI U 337141, IOy CKAIOIIHE AJTbTEPHATUBHBIEC PEIICHUS.

Pabota ¢ nnpopmanmeii:



BJIQJIETh HABBIKAMH TOJyueHUs nHpOpMau (PU3HIECKOTO COMEPIKAHUS U3 MCTOYHUKOB
pPa3sHBIX THIIOB, CAMOCTOSATEIBHO OCYINECTBISITH IOHCK, aHAJW3, CHUCTEMATH3AIUIO W
WHTEPIPETauO NHHOPMALIMK PA3JIMYHBIX BUIAOB U ()OPM MPECTABICHUS,

OLICHUBATH IOCTOBEPHOCTH MH(POpMAITHH,

UCIIOJIb30BAaTh CpPencTBa WH(POPMAIMOHHBIX M KOMMYHHKAIIMIOHHBIX TEXHOJIOTHH B
peIIeHUd KOTHUTHUBHBIX, KOMMYHWKATUBHBIX W OPTaHU3ALMOHHBIX 3a1ad C COOJOAeHUuEM
TpeOOBaHUI 3PTOHOMHUKH, TEXHUKU O€30MaCHOCTH, THTUEHBI, PeCYypCocOepeke s, MPaBOBbIX U
STUYECKUX HOPM, HOPM HH(POPMAITMOHHOH 0e30MacHOCTH;

CO37aBaTh TEKCThl (DU3MYECKOTO COAEpKAHUS B PasMYHBIX (QopmMarax ¢ y4ETOM
Ha3HaueHuss wHQOpPMAMK W LEJIeBOM ayJuTOPUH, BbIOMpass ONTUMAbHYIO (opmy
MIPENCTABJICHUS U BU3YaJIH3aI[1H.

KoMMmyHUKaTHBHBIE YHUBEPCAIbHBIE yUeOHbIE AEHCTBUS:

OCYIIECTBJIATH OOIIEHHE HA YPOKax (PH3UKH U BO BHE-YPOUYHOH NESTEITbHOCTH,

pacmo3HaBaTh MPEANOCHUTKH KOH(PJIUKTHBIX CUTYaI[Ui 1 CMATYATh KOH(JIMKTBL,

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3PE€HMsSI C HCIHOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHON U HHAUBUAY AIbHON pabOTH,

BBIOMpATh TEMATHKy W METOAbl COBMECTHBIX NEHCTBUH C y4éTOM OOIIMX HHTEPECOB W
BO3MO>KHOCTEH Ka)KAOr0 4IEHA KOJUIEKTUBA,

MPUHUMATh L€ COBMECTHOH MAESATENbHOCTH, OPraHU30BbIBATb U KOOPAWHHPOBATH
OEUCTBUS MO €€ OOCTHMIKCHMIO: COCTAaBJAThH IUIAH AEHCTBUMN, PACOPENENsTh POJU C YUYETOM
MHEHHH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON pabOTHT,

OLICHMBAaTh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/BI B OOIIUI pe3ysbTaT
1o pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBbIE MPOEKTHI, OLEHUBATH WAEU C MO3ULIMH HOBU3HBL, OPUTHMHAJBHOCTH,
MPaKTUYECKON 3HAUUMOCTH,

OCYILIECTBJIATh IO3UTHBHOE CTPATErMYECKOE IMIOBENEHUE B PA3IUYHBIX CHUTYaLHsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITh HHUIIUATHBHBIM.

PerynstuBHbBIE yHUBEpCATbHBIE YieOHBIC NEHCTBHS
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBIISITH MO3HABATENBHYIO AESTEIBHOCTh B O0JMAacTH (U3MKH U
ACTPOHOMMH, BBIABIISITH MPOOJIEMBL, CTABUTh B (POPMYJIUPOBATH COOCTBEHHBIE 33]1a4H,;
CaMOCTOSITEJIbHO COCTABJIATH IJIAH PELICHUs PAcUETHBIX M Ka4eCTBEHHBIX 3a1ad, IJIaH
BBIMTOJIHEHUS] TPAKTHYECKOW paboTel C Y4Y€TOM HMEIOIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOJKHOCTEH U NPENNOYTECHU,
7aBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;
pPacIINPATH PaMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JINYHBIX MPEATIOUTEHHIA,
JenaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peleHmue;
OLICHNBATb MPHUOOPETEHHBIN OIIBIT;
CrocoOCTBOBaTh  (DOPMHUPOBAHUIO U MPOSBICHUIO OJPYAUINH B o0macTu (HU3UKH,
MIOCTOSIHHO TTOBBILIATH CBOW 00Pa30BaTENbHBIN 1 KYJIBTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAJIBHBIA HHTEJIEKT:



NaBaTh OLIGHKY HOBBIM CHUTYAIlUsIM, BHOCHTH KOPPEKTHBBI B NESATEIBHOCTbH, OLEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM,

BJIa[I€Th HABBIKAMU TIO3HABATENILHON pe(IEKCHH KaK OCO3HAHMUS COBEPIIAEMBIX NEHCTBUN
U MBICITUTENIbHBIX MTPOLIECCOB, UX PE3YJILTATOB U OCHOBAHMIA,

UCTIOJIB30BATh MPUEMBI peIIeKCHH sl OLIEHKH CUTYALUH, BEIOOpA BEPHOTO PELICHNUS,

yMETh OLIEHUBATh PUCKHU M CBOEBPEMEHHO NMPUHUMATh PELISHHSI 0 UX CHUKEHHUIO,

MPUHUMATh MOTHBBI U aPTYMEHTBI IPYTHX NP aHAIH3E Pe3YJIbTaTOB AESITeIbHOCTH,

PUHUMATH ce0sl, TOHUMAsi CBOM HEAOCTATKH U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI U aPTYMEHTBI IPYTHX NP aHAJN3E Pe3yJIbTaTOB AESITEIbHOCTH,

NPHU3HABATH CBOE MPABO U MPABO APYTUX HA OLUTHOKH.

B npouecce nocTHKEHUS TUYHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOTrPAMMBI 110 (PU3UKE JJIsI
YPOBHsI cpeaHero obmero odpa3oBaHusl y O0OyYAOIIMXCS COBEPIIEHCTBYETCS YMOLMOHATBHBIN
UHTEJUICKT, TPEATONAraouni ¢hOpMHUPOBAHHOCTD:

CaMOCO3HAaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIIBHOE COCTOSTHHE,
BUJIETh HAMPABJICHUs Pa3BUTHsI COOCTBEHHOH SMOIMOHAIIbHOM cepbl, ObITh YBEPEHHBIM B cede;

CaMOperyJIHPOBAHMS, BKJIFOYAIOLIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIIOBEICHHE, CIIOCOOHOCTh aNanTHPOBATBCA K 3MOLMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISITE TUOKOCTh, OBITh OTKPBITHIM HOBOMY,

BHYTPEHHEH MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K IOCTH)KEHUIO LEJH U YCIeXy,
ONTHUMHU3M, HHULIHIATUBHOCTbh, YMEHHE AEHCTBOBATH UCXO/S1 U3 CBOUX BO3MOKHOCTEHH;

SMIATHH, BKJIOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHHE IPYTHX,
YUUTBIBATD €T0 MPH OCYIIECTBICHUHN OOIIEHMsI, CIIOCOOHOCTD K COUYBCTBHIO U COTIEPEKIBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIFOYAIOIIHUX CIIOCOOHOCTH BBICTPAMBATH OTHOLICHHS C APYTHMHU
JFOABMH, 3a00THTHCS, IPOSIBIISITE MHTEPEC U Pa3peraTb KOH(IUKTEL

HNPEJMETHBIE PE3YJbBTATBI

K konmy obydenust B 10 xiacce mpeaMeTHbIE pe3yJibTaTbl Ha 0a30BOM YPOBHE IOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTD Y OOYHAIOLITUXCS YMEHHIH:

IEMOHCTPUPOBATh HAa MPUMeEpPax Posib U MeCTO (GU3UKH B (POPMHUPOBAHHH COBPEMEHHON
Hay4YHOW KAapTHUHBI MHUPA, B Pa3BUTHUU COBPEMEHHON TEXHHUKH U TE€XHOJIOTMH, B MPAKTHYECKOU
NeSTEIbHOCTH JIFOACH,

VYUTHIBATH TPAHULBl MPUMEHEHHsS W3YUYEHHBbIX (U3UYECKHX MOJAENeH: MaTepuaabHas
TOUYKA, WHEPUUAIbHAS CHUCTEMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANBHBIA a3, MOAEIH
CTPOEHHMSI Ta30B, JKUAKOCTEH U TBEPABIX TeJ, TOUCYHBIN SJIEKTPUUCCKUN 3apsd MPH pEeIleHUH
buznUeckux 3a1ad,

pacnio3HaBaTh (pU3MYECKHe sBIEHUS (TPOLECCh) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIPHO-KHHETHYECKOW TEOPHHM CTPOCHHUS BEINECTBA M SJIEKTPOIUHAMUKH:
pPaBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE IBUXKEHHE, CBOOOMHOE MaJeHHe Tell,
OBIDKEHUE TI0 OKPYJKHOCTH, WHepuus, B3aumojeiictue ten, auddysus, OpoyHOBCKOE
IBUKEHUE, CTPOCHUE JKUAKOCTEH W TBEPHBIX TeN, M3MEHeHHe oO0b&éMa Ten NpU HarpeBaHUH
(oxJaXaeHnn), TEIUIOBOE paBHOBECHE, NCTIApEHHe, KOHAEHCALNs, IJIABJICHUE, KPUCTAILTH3ALIMS,
KHUIIEHUE, BJIAKHOCTh BO3yXa, MOBBIIICHHE NABJICHUS Ta3a NMPU €r0 HArpEeBaHHH B 3aKPBITOM
cocynie, CBA3b MEXIy MapaMeTpaMu COCTOSHHS ra3a B H30MpOIeccax, SJIEKTPU3aLus Ted,
B3aUMOACUCTBUE 3aPsA0B;

OMHCHIBATb MEXAHWYECKOE NBIKEHHE, HCIIONb3Ys (PU3NYECKHE BEIMYHHBI. KOOPIMHATA,
NyTb, TIEpEMELIEeHe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIA, MMITYJIbC Tejla, KHHETHYeCKas
SHEepPrusi, NMOTEHLHUANbHAs 3HEPTUs, MeXaHHuecKas pabdoTa, MEXaHMYECKash MOIIHOCTH, INPHU



ONMHMCAHUHM TPABWJIBHO TPAaKTOBaTh (PU3NYECKUH CMBICT HCIONB3YEMbIX BEJIWYHMH, UX
0003HAaueHMs U €JUHHLBI, HAXOAUTH (POPMYJIBL, CBA3BIBAIOIINE NAHHYIO (PU3NUECKYIO BETHUNHY
C IPYTHMH BEIUYHHAMUY,

OMHCBHIBATL H3yUEHHBIE TEIJIOBbIE CBOWCTBA TEN M TEIUIOBbIC SIBJICHHS, HCIOJb3Ys
¢u3nyeckre BENMYWHBL MOaBJICHHE Tra3a, TEMIepaTypa, CPeOHssl KUHETUYEeCKas HHEePrHs
XA0TUYECKOTO BHXKEHHS MOJIEKYJ, CPEOHEKBAIpaTHYHas CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUJIOThl, BHYTPEHHsA dHeprus, padora rasa, Ko3QHHUUMEHT MOJE3HOTO ACHCTBHUS TEILIOBOTO
IBUTATEJS; IPU ONIMCAHUH MPABWIIBHO TPAKTOBATh (PU3MUECKUI CMBICIT HCIIONIb3YEMbBIX BEITHYUNH,
ux OOO3HAaUeHHWs W EOUHHLBL, HAaxXOAUTh (HOPMYJIBL, CBS3BIBAIOIINE AAHHYIO (U3MYECKYIO
BEJIMYMHY C JPYTUMH BEJUUHHAM,

ONHCBHIBATh M3YYECHHBbIC 3JIEKTPUYECKHE CBOIMCTBA BELIECTBA M 3JIEKTPHUUYECKUE SIBICHUS
(mpoueccel), UCTIONB3Yst (PU3NIECKHE BEJIWYHHBI. SJIEKTPUUCCKUN 3apsii, SJIEKTPUUECKOE MOJIE,
HaNpPsDKEHHOCTb  TOJIS, TMOTEHLHAN, Pa3HOCTh IOTEHNUAJIOB, IPH OIMHUCAHUU TPABHIIBHO
TPaKTOBaTh (PUUUECKUH CMBICH HCIONBb3YEMBIX BEJIUYMH, HX OOO3HAYEHUS W EIUHUILIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE NAHHYIO (PU3UUECKYIO BETMUUHY C IPYTUMU BETUIHMHAMUY,

aHAJN3UPOBATh (PU3MUECKUE IMPOLECCHl U SIBJICHUS, HCIONB3Yysl (PU3HUEcKHe 3aKOHbI U
MPUHLMIBL. 3aKOH BCceMHUpPHOro TtsaroteHus, I, II u Il 3axoHbl HplOTOHA, 3aKOH COXpaHEHHUS
MEXaHUYECKOW YHEPTHH, 3aKOH COXPAHEHMsI UMITYJIbCA, MIPUHLUIN CYyTEePIIO3ULIUN CUJI, TIPUHLIHI
PaBHOMPABUS MHEPLIHAIBHBIX CHCTEM OTCUETA, MOJEKYJSIPHO-KMHETHYECKYIO TEOPHIO CTPOSHHS
BEIIECTBA, Ta30Bble 3aKOHBI, CBSI3b CpeNHEH KHHETHYECKOW 3HEPTUH TEIUIOBOTO JBIIKEHHS
MOJIEKYJl ¢ aOCONIOTHOH TEeMIIepaTypoi, MepBBId 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHHS
3JIEKTPUYECKOTO 3apsina, 3akoH KysoHa, mpu 3TOM pasiuyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYECKOE BBIPAKEHUE U YCIOBHS (TPaHULBI, O0NACTH) NPUMEHHUMOCTH,

OOBSICHATH OCHOBHBIE IPUHIIUIIBI IEHCTBHS MALIHH, TPUOOPOB U TEXHUYECKUX yCTPONCTB,;
pa3IMyaTh yCIOBHA UX OE€30MaCHOTO MCIIOJIb30BAHMS B TOBCETHEBHOMN JKU3HH,

BBIMOJIHATD SKCIIEPUMEHTBI 10 HCCJIEAOBAHUIO (PM3MUECKUX SBJICHUH M TPOLECCOB C
UCIIOJIb30BAHUEM  TMPSIMBIX M KOCBEHHBIX HM3MEPEHMH, TMpH 3TOM  (OPMyJHpPOBATH
npoOneMy/3amady M THUIOTe3y Yy4eOHOro SKCHepUMEHTa, CoOUpaTh YCTAHOBKY U3
MPEIIOKEHHOrO 000PYAOBaHUS, MPOBOIUTE OIBIT B (POPMYJINPOBATH BHIBOJIHI,

OCYIIECTBJIATh MPSIMbIE U KOCBEHHBIE M3MEpPEeHHs (PU3NYECKUX BEIMYHH, IPH STOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO M3MEPEHHsT U HCIIONB30BaTh H3BECTHBIE METOIbI OLICHKH
MOTrPELIHOCTEN U3MEPEHNUH;

UCCIIEIOBATh 3aBUCHMOCTH MEXIy (DH3MUECKUMHU BEIMYMHAMHU C HCIIOJIb30BAHHEM
NpSMBIX W3MEPEHUH, NMPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJIyYeHHOH 3aBUCHMOCTH (PM3MUYECKUX BEIMYMH B BUAE TaONUI U TpaduKOB, AeNaTh BBIBOIBI
0 pe3yJIbTaTaM HCCIEOBAHNS,

cobmonate mpaBmwia O€30MacHOTO TPyAa MpPU NPOBENEHUH HCCIEAOBAHUN B paMKax
y4eOHOro 3KCIEePUMEHTa, Y4eOHO-UCCIEAOBATENbCKOH W TPOEKTHOH  JESITeIbHOCTH C
HCIOJIb30BAHNEM H3MEPHUTEIbHBIX YCTPONUCTB | J1a0OpPaTOpHOro 000y IOBAHMS,

pewmarb pacyéTHBIE 3aMa4d C SIBHO 3aJaHHON (PH3UYECKOW MOIENBI0, HCIOIb3YS
¢u3nyeckre 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3aa4i BBIOMPATh (PU3NIECKYIO
MOJIeNIb, BBIAENATh (PU3NYECKHE BEIHMYUHBI W (OPMyJibl, HEOOXOOUMBIE IJsI €€ peIleHwHs,
MIPOBOJUTH PACUEThl M OLIEHUBATh PEAIbHOCTD IOy Y€HHOTO 3HAYECHUST (PHU3UUECKOHN BEJTMYUHBI,

pemarb KadyeCTBEHHbIC 3aJa4yd. BBICTPAUBATH JIOTMYECKH HENMPOTHBOPEUYHMBYIO LETIOUKY
pacCy>KAeHMI ¢ ONOPOH Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBICHUS,



UCIIONIB30BATh MPH pPEUIeHHH Y4eOHBIX 3aJad COBPEMEHHbIe HH(POPMALMOHHBIC
TEXHOJIOTUU JJIsl TOMCKA, CTPYKTYPUPOBAHUS, WMHTEPHPETALUU W TPEACTABICHUs Yy4eOHOW U
HAy4YHO-TIONYJISIPHOM WH(pOpMAaLuy, MOJYYEHHOH M3 Pa3JIMYHBIX HCTOYHHKOB, KPUTUYECKH
aHAJM3UPOBATh MOJyHaeMy0 HHPOPMaLIHIO;

NPUBOANTDH TMPUMEPHI BKJIAJa POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B pa3BUTHE
HayKH, OOBSICHEHUE MPOLIECCOB OKPYIKAIOIIEro MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH,

UCIIOJIb30BATh TEOPETHUUECKHE 3HAaHUA N0 (U3UKE B TOBCEIHEBHOW KM3HH IS
obecrnieueHnst Oe30MacHOCTH MPHU oOpaIeHny ¢ NpUOOpPaMu U TEXHUIECKIMHU YCTPOHCTBAMH, JJISI
COXPaHEHHsI 3I0POBbsI U COOIIOEHHSI HOPM SKOJOTHYECKOTO TIOBEACHHUS B OKPY KaroIleH cpene;

paboTaTh B IPYIIIE C BHINOIHEHUEM PA3JIMUHBIX COLUANBHBIX POJIEH, MIIaHUPOBaTh padboTy
TPYIIIBL, PALMOHAIBHO pachpenessiaTb OO0sA3aHHOCTH W IUIAHUPOBATh JIEATENbHOCTH B
HECTAHAAPTHBIX CUTyalMsX, aJAeKBAaTHO OLCHMBATH BKJAJ KaXXIOTO W3 yYYACTHHKOB TPYIIIbI B
pelLIeHne paccMaTpuBaeMOi MPOOIEMBL

K xonmy obyuenust B 11 kiacce mpenMeTHbIe pe3yJbTaTbl Ha 0a30BOM yPOBHE JOJIKHBI
oTpakaTh CHOPMHUPOBAHHOCTH y OOYHAIOLTUXCS YMEHHIA:

JIEeMOHCTPUPOBATh HA MPUMEpPaxX poJib U MeCTO PU3UKU B (POPMUPOBAHHH COBPEMEHHON
HAay4YHOWU KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOU TEXHUKHM M TEXHOJOTHH, B IMPAKTUYECKON
IEATeIbHOCTH JIFO/IEH, LIEJIOCTHOCTh U €UHCTBO (PM3MUECKON KapTHHBI MUPA,;

YUUTHIBATH TPAHULOBl TPUMEHEHHs W3YYEHHbIX (U3NYECKHX MOJENeH: TOYeUHbIH
ANEKTPUYECKUH 3apsAn, Jyd CBETa, TOUEYHBI MCTOYHHK CBETa, SIIEPHAs MOJENb aroma,
HYKJIOHHAs1 MOZIEIIb ATOMHOTO sI/[pa MPU PELIeHUN (PU3UIECKUX 3a1ad,;

pacrio3HaBaTh (pU3NUECKHUE SIBICHUS (MPOIECChl) U OOBSACHATH UX HA OCHOBE 3aKOHOB
ANEKTPOJUHAMUKH M KBAHTOBOW (PM3HKH: 3JIEKTPHUYECKass MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHO€ MAEWCTBUS TOKA, B3aMMOACWCTBHE MArHUTOB, 3JIEKTPOMArHUTHAS
UHAYKIWS, JEHCTBHE MAarHUTHOTO IOJII Ha TNPOBOAHUK C TOKOM U JBIKYIUHMHCSA 3apsif,
3JIEKTPOMArHUTHBIE KOJNEOAHUS U BOJIHBL, MPSIMOJIMHEHHOE PaCIPOCTPAHEHHE CBETA, OTPAKEHUE,
npejoMiieHue, uHTepdepeHuus, Mudpakuus W TOSIPU3ALUS CBETa, JAUCIEPCUs CBETA,
doroanekrpudeckuii 3¢pdext (poroaddekr), CBeTOBOE NaBJICHUE, BOSHUKHOBEHHE JIMHEHYATOrO
CIIEKTpa aToMa BOJOPO/IA, ECTECTBEHHASI M UCKYCCTBEHHAS PaJHOAKTUBHOCTD;

OINUCBHIBATh M3YYEHHBIE CBOHCTBA BEINECTBA (DJIEKTPUYECKUE, MArHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOIUMOCTD PA3IMYHBIX CPEN) U SJEKTPOMATHUTHBIE SIBJICHUS (TIPOLIECCHI),
UCTIONB3YSl (PU3MYECKHUE BEJIUYMHBL JJIEKTPUYECKHI 3apsil, CHJIA TOKA, 3JIEKTPHUYECKOe
HANpsDKEHUE, SJIEKTPUIECKOE COMPOTUBIICHNE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABIDKYIIAsl CHJIA,
paboTa TOKa, MHAYKIMS MAarHMTHOTO IO, cuia Awmmepa, cuia JlopeHua, MHIYKTHBHOCTB
KaTYLIKH, SHEPTHs 3JIEKTPUYECKOr0 M MArHUTHOTO TOJIeH, MEePHOA M 4YacToTa KojeOaHWi B
KosiebaTeNbHOM KOHTYPE, 3apsil M CHUJIa TOKA B MPOLECCE FAPMOHUYECKHX 3JIEKTPOMArHUTHBIX
konebaHui, (POKyCHOE pacCTOSIHME M ONTHYECKass CWJIa JIMH3bL, MPH OIMUCAHWU IPABHIIBHO
TPAaKTOBaThb (PM3UUECKUI CMBICH HCIIONB3yEMbIX BEJIHYUH, WX OOO3HAUYEHUS M EIUHHLBI,
yKa3bIBaTh (POPMYJIbL, CBS3BIBAIOLINE TAHHYIO (PHU3HUECKYIO BEJUUNHY C IPYTUMU BEITUIHMHAMUY,

OMHUCBHIBATh W3YYECHHBIC KBAHTOBBIC SIBIEHHSI W IPOLECCHI, HUCIONB3ys (pu3ndeckne
BEJINYMHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPTHs U
umIynbCc (OTOHA, TEPUOH IMONypacrana, >HEepPrus CBSI3U AaTOMHBIX S/A€p, NpPHU ONUCAHHUU
NPaBUIBHO TPAKTOBATh (PU3UUECKUH CMBICH HCIOJNB3yeMbIX BEJIUYMH, WX OOO3HA4YEHUS U
€IMHULIB], YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLINE AAHHYIO (DU3MYECKYIO BEJIUYMHY C JPYTHMHU
BEJINYMHAMH, BBIUNCIIATH 3HAaUCHUE (PH3UUECKON BETMINHBI,



aHAJN3UPOBATh (PU3MUECKUE MPOLECCHl U SIBJICHUS, HCIONB3Yysl (PU3MUEcCKHe 3aKOHbI U
npuHOUNBL 3akoH OwMa, 3aKOHBI TOCJIENOBATENBHOTO M MAapajuIeIbHOTO COEIUHEHHS
NMPOBOAHUKOB, 3akoH JDkoyns—JIeHua, 3akOH 3JIGKTPOMAarHUTHOW  WHIOYKLIUH, 3aKOH
NPSIMOJINHEHHOTO PAaCIPOCTPAHEHHsI CBETA, 3aKOHBI OTPAXKEHUsI CBETA, 3aKOHBI MPEJIOMIICHHS
cBeTa, ypaBHeHue OiiHmTerHa 1 (oTodddexTa, 3aKOH COXPAHEHUsS SHEPrUH, 3aKOH
COXPaHEHHUs] MMITYJIbCa, 3aKOH COXPAHEHUs 3SJIEKTPHUUYECKOrO 3apsia, 3aKOH COXPaHEHHS
MacCOBOTO 4YHCJa, MOCTyJarel bopa, 3akOH pajnOakTHBHOIO pacraja, MPH 3TOM pa3jinyarh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTE€MaTU4YeCKOE€ BBIPAXKEHHWE M YCIOBUS (TPaHMLBI,
00JacTH) MPUMEHUMOCTH,

OTpeNeNATh HAMpPABJICHUE BEKTOpAa MHAYKIHH MACHUTHOTO TOJISI MPOBOJHHKA C TOKOM,
cuibl Amnepa u cuiiel JIopeHua;

CTPOHTD U ONHCHIBATH N300pa’KEHHE, CO3IaBAEMOE TUIOCKHM 3€PKaJIOM, TOHKOH JINH301;

BBITTOJIHATh HKCIEPUMEHTHI IO HCCIIENOBAHUIO (PU3MUECKUX SIBICHUH U TPOLECCOB C
UCTIOJNB30BAHUEM TPAMBIX U KOCBEHHBIX HW3MEPEHUH: mpu 3TOM  (OPMYyJIHPOBATH
npobieMy/3agady W TUMOTE3y y4eOHOro OKCIEePUMEHTa, COOMpaTh YCTAaHOBKY U3
NPEIJIOKEHHOTO 000PYAOBAHUS, TPOBOIUTE OMBIT H (YOPMYJIUPOBATH BHIBOJHI,

OCYIIECTBIISATh TpPsSMbIE W KOCBEHHBbIE H3MEPEHUs (PH3MUECKUX BEJIWYHMH, MPH 3TOM
BBIOMpPATh ONTHMAJBHBI CIIOCOO H3MEPEeHUs M HCIOJb30BATh H3BECTHBIE METOIBI OLICHKU
MOTrPELIHOCTEN U3MEPEHUH;

HCCIIEIOBATh 3aBHCUMOCTH (PU3NIECKUX BEJIMYUH C UCIIOIBb30BAHUEM MPSIMBIX U3MEPEHUH!
IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH Pe3yJIbTAThl MONYyYEHHOW 3aBUCHMOCTU
¢usnyeckux BENMYMH B BHUAe TabmuI U TpaduKoB, AENaTh BBIBOABI IO peE3yJbTaTaM
UCCIICIOBAHMS,

coOmonare mpasmiia O€30MacHOro TPyJAa NPU TNPOBENEHUH HCCIEAOBAHUN B paMKax
y4eOHOrO 3SKCIEPUMEHTa, Y4YeOHO-UCCIENOBATENIbCKOM UM TMPOEKTHOW JEATENbHOCTH C
UCTIOJIB30BAHUEM U3MEPHUTEIBHBIX YCTPONCTB U 1JabOpaTOpHOro 000pyI0BAHUS,

pewmatb pacyéTHble 3aJa4d C SIBHO 33JaHHON (PH3MUYECKOW MOIENbI0, HCIOIb3YS
¢u3nyeckne 3aKOHbI U MPUHLIUIBL, HA OCHOBE aHAJIN3a YCIIOBUS 3aa4d BBIOMPATh (PU3NIECKYIO
MOZIeNIb, BBIAENATh (PU3NUECKUE BEIMYUHBI U (QOpPMYJbl, HEOOXOAWMBIE Ui €€ pPEeLIeHHS,
MPOBOIUTH PACUYETHI U OLIGHUBATH PEATbHOCTD MOJIyYE€HHOTO 3HAUEHUs (PH3HUECKON BETMYNHBI,

pemarb KayeCTBEHHBbIE 3a/1a4M: BBICTPAMBATH JIOTMYECKH HENMPOTHBOPEUYHMBYIO LETIOUKY
paccy’kAeHUl ¢ OMOPOi Ha N3yUEHHBIE 3aKOHBIL, 3aKOHOMEPHOCTH U (PH3HUECKUE SBIICHHS,

UCTIONB30BaTh IPH pPEHIEHWH Y4eOHBIX 3amgad  COBpPEMEHHble HMH(OPMALOHHBIE
TEXHOJIOTUU U TIOWUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIONYJSIPHOW HMH(OPMAIMK, TOJYYEHHOM W3 Pa3JUYHBbIX HMCTOYHHMKOB, KPUTHYECKU
aHAJM3UPOBATh MOJyHaeMy0 HHPOPMaLHIO;

OOBSICHSATH MPUHLIMITBI TEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOHCTB, pa3iniaTh
yCJIOBHsI HX 0€30MacHOr0 NCIIOIb30BAHUS B TIOBCETHEBHOM JKHU3HH,

NPUBOANTH TMPUMEPHI BKJIAJa POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIEro MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIL,

UCIIOJIb30BATh TEOPETHUUYECKHE 3HAaHUA N0 (U3MKE B TOBCEIHEBHOW KH3HH IS
obecnieueHnst Oe30MacHOCTH MPU oOpaIeHnH ¢ TPUOOPaMu 1 TEXHUYECKIMHU YCTPONCTBAMH, JJISI
COXpPaHEHHsI 3I0POBbsI U COOIIOEHHSI HOPM SKOJOTHYECKOTO TIOBEACHHUS B OKPY KaroIleH cpene;

paboTaTh B IPYIIIE C BHINOIHEHUEM PA3JIMUHBIX COLMANBHBIX POJIEH, MIIaHUPOBaTh paboTy
TPYIIIBL, PALMOHAIBHO pachpenessaTb O00sf3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B



HECTAHAAPTHBIX CUTYyaALUAX, aACKBATHO OLCHHBATH BKJIA[J KaXXAOr0 M3 YYACTHUKOB T'PYIIIbI B
pelIeHne paccMaTpuBaeMoil mpoOIeMbl.



TEMATWNYECKOE INMNJ1IAHNPOBAHWE
10 KNACC

KonnuectBo 4acoB

HavmeHoBaHWe pa3fenos 1 Tem
nporpammbl Bcero

Ne n/n

Pasgen 1L ®USUKA N METOOA! HAYUYHOI'O MNMO3HAHNA

1.1 dusmka n METOAbl HAYy4YHOr o Nno3HaHMA 2

WToro no pasgeny 2

Pasgen 2. MEXAHUKA

2.1 KnHemaTumka 5
2.2 JnHamunka 7
2.3 3aKOHbl COXpaHeHNa B MeXaHuKe 6

WToro no pasgeny 18

Paspen 3. MOJIEKYNTAPHAA ®UN3NKA N TEPMOAVHAMWKA

.1 OCHOBbI MOJIEKYNSPHO- KNHETUYECKOIA .
' Teopuu

3.2 OcCHOBbI TEPMOANHAMUKIN 10

4 ArperaTHble COCTOSIHIS BELLIECTBaA. .
' daz0Bble Nepexoppbl

WToro no pasgeny 24

KOHTpO/IbHbIE
paboThbl

MpakTnyeckune
paboThl

ONeKTPOHHbIE (LMPpPOBbLIE)
06pazoBaTe/ibHble Pecypchbl

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f41bf72

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f41bf72

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f41bf72

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f41bf72

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f41bf72

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f41bf72

Bubnunoteka LIOK
httDs://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

Pazgen 4. SJIEKTPOANHAMUKA
4.1 AnekTpocTaTnKa

MOCTOSIHHbIV 3NEKTPUUECKNIA TOK. TOKM B
pa3NUHbIX cpeax

4.2

WToro no pasgeny
Pe3epBHOe Bpems

OBLLEE KOJIMYECTBO YACOB T10 NMPOIrPAMME

10

12

22

68

Bubnmnoteka LIOK
httDs://m.edsoo.ru/7f41bf72

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f41bf72


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

11 KJTACC

KonnyecTtso yacos
Ne n/n HanmeHoBaHWe pa3fenos 1 TeM Nporpammbl 5 KOHTpO/bHbIE
cero
paboThl

Paspgen 1 3JIEKTPOAVNHAMWKA

MarHuTHoe nosne. JNeKTpoMarH1THas
VHAYKLMS

WToro no pasgeny 11

Pasgen 2. KOTIEBAHWA 1 BO/THAX
MeXxaHU4ecKue 1 3NeKTPOMarHUTHbIE

2.1 9
KonebaHuns
- MexaH1YecKme 1 3NeKTpoMarHUTHbIE ; .
' BOJTHbI
2.3 OnTuka 10 1
WToro no pasgeny 24

Pasgen 3. OCHOBbI CMELMAIBHON TEOPUW OTHOCUTE/IbHOCTU

i1 OCHOBbI crieLpanbHoN Teopum . .
' OTHOCKTE/bHOCTK

WToro no pasgeny 4

Pasgen 4. KBAHTOBAA ®UNINKA
4.1 OnemeHTbI KBaHTOBOW OMTUKY 6

4.2 CTpoeHne atoma 4

lNpaKTnyeckme
paboThl

ANeKTPOHHbIe (LMdpoBbIE)
obpazoBaresibHble pecypcsl

bubnuoteka LIOK
httDs://m.edsoo.ru/7f41c97c

bubnunoteka LIOK
httDs://m.edsoo.ru/7f41c97c

bubnunoteka LIOK
httDs://m.edsoo.ru/7f41c97c

bubnuoteka LIOK
httDs://m.edsoo.ru/7f41c97c

bubnuoteka LIOK
httDs://m.edsoo.ru/7f41c97c

bubnunoteka LIOK
httDs://m.edsoo.ru/7f41c97c

bubnunoteka 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

4.3 ATOMHOe 54p0 5

NToro no pasaeny 15
Pasgen 5 3/IEMEHTblI ACTPOHOMUIN N ACTPOPUN3NKUN
5.1 SneMeHTbl aCTPOHOMMM 1 aCTPODU3NKM 7

WToro no pasgeny 7

Paspen 6. OBOBLUAKOLLEE NMOBTOPEHNE

6.1 O6o6uaroLLee NOBTOPEHUE 4
WToro no pasgeny 4
Pe3epBHOe Bpems 3

OBLLEE KOJIMYECTBO YACOB T10 NMPOIrPAMME 68

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

bubnunoteka LIOK
httDs://m.edsoo.ru/7f41c97c

bnénmoteka LLOK
httDs://m.edsoo.ru/7f41c97c

bubnunoteka LIOK
httDs://m.edsoo.ru/7f41c97c


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

NOYPOYHOE MNIAHNPOBAHUE
10 KNTACC

Tema ypoka

dur3nKa — Hayka o npupoge. HayuHble
METO/Ibl MO3HAaHWS OKPYXKaKOLLIEro Mupa
Ponb 1 MecTo (hM3NKKN B
(hopM1POBaHNM COBPEMEHHON Hay4HOW
KapTVHbI MMPa, B NPaKTUYECKOM
[eAaTeNIbHOCTY Noael

MexaHunyeckoe ABUXeHKe.
OTHOCUTENBHOCTb MEXaHNYECKOr0
[ABWXKeHNs. NepemelLieHNe, CKOPOCTb,
YCKOpeHue

PaBHOMepPHOEe NPSIMONMHENHOE
[BVDKEHMWe

PaBHOYCKOpEHHOEe NPSIMONMHENHOE
LBVDKEHMe

CB060HOE NafigHNe. YCKOpeHme
cBOOOAHOr0 NaseHns

KpviBonuHeiHoe aBuKeHue. [BuxeHue
MaTepuanbHON TOUKM MO OKPY>XHOCTU
MpUHUMN OTHOCUTENBHOCTK I anunes.
VHepumanbHble CUCTEMbI OTCYETA.
MepBbIli 3aKOH HblOTOHA

Macca Ttena. Cvna. MpuHUmMn

KonnyectBo 4yacoB

Bcero

KOHTpONbHbIE
paboThbl

MpakTnyeckue
paboThl

[Jarta
N3yyeHus

SNEKTPOHHbIE Ln(poBbIe
o6pasoBaTe/ibHble PeCypchbl

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0c32e2

Bubnmnoteka LIOK
httDs://m.edsoo.ru/ff0c33e6

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c3508

Bubnunoteka LIOK
httos://m.edsoo.ru/ff0c3620

Bubnunoteka LIOK
httos://m.edsoo.ru/ff0c372e

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c39cc

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0c3ada

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOc3be8

Bubnnoteka LIOK


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
https://m.edsoo.ru/ff0c3be8

10

11

12

13

14

15

16

17

cynepnosuuum cun. BTopoii 3aKoH
HbloTOHa /151 MaTepUasbHOM TOUKM

TpeTunin 3aKoH HbloTOHa A1
MaTepuabHbIX TOYEeK

3aKoH BceMUpHoOro TaroteHusa. Cuna
TAXECTW. [lepBas KOCMUYeCKas
CKOpPOCTb

Cuna ynpyroctu. 3akoH N'yka. Bec Tena

Cvna TpeHus. KoapduuneHT TpeHus.
Cuna conpoTMBIEHUA MPU ABUKEHNN
Tena B XXUAKOCTU UIn rase

MocTynatenbHOe Y BpallaTe/ibHoe
[IBMXKeHNe abCoNOTHO TBEPAOIO Tena.
MoMeHT cusbl. [11e4o cunbl. Ycnosus
paBHOBECKS TBEPAOro Tena

MnynbC MaTepuasbHON TOUKMY,
CMCTEMbI MaTepuasibHbIX TOYEK.
MMnynbe cunbl. 3aKOH COXPaHeHNs
MMNynbca. PeaKTUBHOE ABUXEHME

PaboTa 1 MOLHOCTb CU/bI.
KnHeTuyeckas aHeprus MaTepuasibHon"
TOuKN. Teopema 06 N3MEHEHUM
KMHETUYECKOW"3HEPT M

MoTeHUmanbHas 3Heprus.
MoTeHUManbHas 3Heprus ynpyro
NehopM1POBaHHONM MPYXXMHBI.
MoTeHumabHas aHeprus Tena B6/m3mu

httDs://m.edsoo.ru/ff0Oc3be8

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0Oc3be8

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0c3d00

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c3e!8

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c3176

Bubnmnoteka LIOK
httDs://m.edsoo.ru/ff0c41a6

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0c43d6

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0c4502

Bubnmnoteka LIOK
httDs://m.edsoo.ru/ff0c461a


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
https://m.edsoo.ru/ff0c461a

18

19

20

21

22

23

24

25

NMOBepPXHOCTN 3em/un

MoTeHUManbHble N HENMOTEHUMa/IbHbIE
cunbl. CBA3b paboThbl
HenoTeHUNaNbHbIX CUN C U3MEHEHVEM
MEXaHNYECKON 3Heprum cUCTeMbI Tef.
3aKOH COXpaHeHNs MexaHU4eCcKoMm
3Heprum

JabopaTopHas paboTa «l/ccnegoBaHue
CBA3M paboThbl CUMbI C U3MEHEHMEM
MEeXaHWN4eCKOI 3Heprum Tena Ha
npuYMepe pacTsXXeHUs Pe3nHOBOro
XryTa»

KoHTponbHas paboTa no Teme
«KnHematvka. [AMHaMmnka. 3aKoHbI
COXPaHEeHUS B MeXaHMKe»

OCHOBHbIe NONOXKEHUS MOJSIEKYNAPHO-
KWHETUYECKOW Teopun. bpoyHOBCKOe
ABvKeHve. Ouddy3mns

XapakTep ABMXKEHUA U
B3aMMO/ENCTBUA YacTUL, BeLecTBa.
Mogenu CTpoeHus ras3oB, XXUAKOCTEN ©
TBEPAbIX TeN

Macca monekyn. Konmyectso
BelllecTsa. NocTosHHaa ABoragpo
Tennosoe paBHoBecue. Temnepartypa u
eé n3mepeHue. LLIKana Temnepatyp
Llenbcusa

WpeanbHblii ra3 B MKT. OcHOBHOe

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c478c

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c4b74

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0Oc4dc2

Bubnnoteka LIOK


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

26

27

28

29

30

31

32

33

34

35

ypaBHeHne MKT

AbBCoNoTHaA TeMrnepartypa kak Mepa
CPeAHEN KMHETUYECKOM 3Heprum
[BWXEHUS MONEKY/l. Y paBHeHue
MeHgeneeBa-KnanelipoHa

3akoH [anbToHa. ["a30Bble 3aKOHbI

NabopatopHas paboTa «MccnefoBaHue
3aBMCUMOCTM MEX/y NapameTpamm
COCTOSIHWS Pa3PeXXEHHOr0 rasa»

M3onpoueccol B aeaibHOM rase n nx
rpamyeckoe npescTasfieHve
BHYTpeHHsAA aHeprua
TepMOANHAMUYECKON CUCTEMbI U
Cnocoobbl eé n3MeHeHus. Konmyectso
TennoTbl U paboTa. BHYTPeHHss
3Heprus 0g4HOaTOMHOr0 naeasbHOro
rasa

Buapl Tennonepeaayy

Y nenbHas TeNM08MKOCTb BeLLecTBa.
KonnyecTtBo TeNN0THI NpK
Tennonepegaye. AamMabaTtHblli NpoLecc
MepBbIli 3aKOH TEPMOAMHAMUKIN N €r0
NPUMeHeHMe K 130MpoLieccam

HeobpaTmoCTb NPOLIECCOB B MPUPOJE.
BTopoii 3aKOH TepMOAMHAMUKM

MpuHuun geictens n KN4 tennosoi
MalLMHbI

httDs://m.edsoo.ru/ffOc4fde

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0c511e

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0c570e

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0c5952

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0c5c36

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0c5¢c36

Bubnnoteka LIOK
httDs://m.edsoo.ru/ffOc5efc

Bubnmnoteka LIOK
httDs://m.edsoo.ru/ff0c6230

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c600a


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
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

36

37

38

39

40

41

42

43

44

45

46

47

Linkn KapHo u ero KA

JKonorunyeckme npobembl
TEeNN03HEPreTUKM

O6o6uwatoLmnin ypok «MonekynsipHas
(hm3mka. OCHOBbI TEPMOANHAMUKI

KoHTponbHas paboTa no Teme
«MonekynspHas (u3nka. OCHOBbI
TePMOANHAMMKI»

Mapoo6pa3oBaHue 1 KOHAEHCaLWS.
VicnapeHune n KnneHue

AOCONIOTHAA N OTHOCUTE/IbHASA
BIXXHOCTb BO3Ayxa. HacblIWweHHbIV nap

Tséppaoe Teno. Kpuctannnyeckune n
amopHble Tena. AHM30TPOMMUS CBOWCTB
KpuCTannoBs. XXUaKue KpucTafbl.
CoBpemeHHble maTepuasbl

lMnaBneHne 1 KpUcTannsaLums.
YpencHaa Tennota nnaseHus.
Cyb6nmmanus

YpaBHeHwve Tenn1oBoro 6anaHca

AnekTpuzaums Ten. INeKTPUYecKuia
3apaga. [Ba Buaa aneKTpuYecKmnx
3apsaoB

MpOBOAHMKM, ANINEKTPUKM U
No/ynpoBOAHUKN. 3aKOH COXpaHeHMs
3NEKTPUYECKOr0 3apsa

B3anmopeicTeme 3apsaoB. 3aKoH

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c6938

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c6a50

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c63b6

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0c64d8

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0c65f0

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0c6708

Bubnnoteka LIOK
httos://m.edsoo.ru/ff0c6820

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOc6bcc
Bubnnoteka LIOK

httDs://m.edsoo.ru/ffOc6bcc

Bubnnoteka LIOK


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
https://m.edsoo.ru/ff0c6bcc

48

49

50

51

52

53

54

55

KynoHa. TouyeuHbIli 3N1eKTPUYECKNIA
3apag

Hanps»XeHHOCTb 31EKTPUYECKOro Mnoss.
MpuHUKMN cynepnosnunm
3NEKTPUYECKMX MONER. SJTnHUK
HanpsXXéHHOCTU

PaboTa cvn 3/1eKTPoCTaTUYeckoro
nong. MNMoteHuman. PasHOCTb
NnoTeHLMaNoB

MPOBOAHMKM 1 ANANEKTPUKN B
3M1EeKTPOCTATUYECKOM TOJIe.
[nanekTpuyeckast NPOHNLLAEMOCTb

ANeKTpoéMKoCTb. KoHaeHcaTop

DNEeKTPOEMKOCTb M/IOCKOro
KOHAEeHcaTopa. DHEepPrus 3apsXKeHHOro
KOHAeHcaTopa

JlabopaTopHas paboTa "M3mepeHue
3NEKTPOEMKOCTU KOHAeHcaTopa"

MpyvHLMN LeACTBUA U NPUMEHEHNE
KOHZ,eHCaTopOB, KOMUPOBa/IbHOIO
annapata, CTPyMHOro nNpuHTepa.
AnekTpocTaTnyecKas 3almra.
3asemsieHvie 3neKTponprbopos

DNEKTPUYECKWIA TOK, YC/IOBUS €ro
CyLLecTBOBaHUSA. MOCTOSHHBIN TOK.
Cuna Toka. HanpsxeHue.
ConpotueneHune. 3akoH Oma gna

httDs://m.edsoo.ru/ffOc6ce4

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0c6df2

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0c6f00

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0c7018

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c7126

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c72c0


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

56

57

58

59

60

61

62

yyacTKa Lienu

MocnesoBaTenbHOe, NapassesbHoe,
CMeLlaHHOe CoeanHEeHVe NPOBOAHMKOB.
NaboparopHas paboTa «3yyeHune
CMELLAHHOr0 COeAMHEHNS PE3NCTOPOB»

PaboTa 1 MOLLHOCTb 3/1EKTPUYECKOTNO
ToKa. 3akoH [xoynsa-SleHua

3akoH Oma 115t NONHON (3aMKHYTOIA)
anekTpuyeckoii uenu. KopoTkoe
3aMblKaHKe. JlabopaTopHas paboTa
«3mepeHre 34C NCTOUHMKA TOKA 1
ero BHyTPEHHEro COnpoTUB/IEHNS»

ONeKTPOHHas NPOBOAMMOCTb TBEP/BIX
MeTa/I/1I0B. 3aBUCUMOCTb
COMPOTMBNEHNS! META//IOB OT
TemnepaTypbl. CBEPXNPOBOANMOCTb

DNeKTPUYECKUIA TOK B BaKyyMe.
CBOIACTBA 3/1EKTPOHHbIX MYyYKOB

MonynpoBOAHMKM, UX COOBCTBEHHAS 1
npumMecHas NpoBoAUMOCTb. CBOICTBa
p—n-nepexofa. MonynpoBogHNKOBbIE
npuoopb!

ANEKTPUYECKINI TOK B pacTBopax U
pacnnaBax 3MeKTPOIMTOB.
ANeKTPONUTMYECKas anccoumams.
DNeKTponn3

ANEKTPUYECKMNIA TOK B rasax.
CaMoCTOATEbHbIN 1

Bubnnoteka LIOK
https://m.edsoo.ru/ffOc74f0

Bubnnoteka LIOK
https://rn.edsoo.ru/ff0c7838

Bubnmnoteka LIOK
https://rn.edsoo.ru/ffOc7ae0

Bubnunoteka LIOK
https://rn.edsoo.ru/ffOc84ae

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0c82ba

Bubnnoteka LIOK
https://rn.edsoo.ru/ff0c84ae


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

64

65

66

67

68

HecamoCTOATe/IbHbIN pa3pag. MonHus.
Mnasma

AneKTpryeckme NpubopsbI 1 YCTPORCTBa
N UX NPaKTUYeCKOe MPUMEHEHME.
MpaBuna TeEXHNKK 6e30MnacHOCTU
O6o6LatoLLmii YpoK
«INEKTPOANHAMUKa»

KoHTposibHas paboTta no Teme
«neKTpocTaTuKa. MoCcTOSHHBIN
3NIEKTPUYECKMIA TOK. TOKM B Pa3INYHbIX
cpefax»

Pe3epBHbIN YpoK. KoHTposbHas paboTa
no Teme "OnekTpogMHammka"
Pe3epBHbIil ypok. O606LLatoLLmiA ypoK
no temam 10 Knacca

OBLLEE KO/IMYECTBO YACOB T10
NMPOrPAMME

68

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0c86fc

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c88be

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c8a8a

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c8c56

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c8f6c¢c


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

11 KJTACC

Tema ypoka

[NoCTOAHHBbIE MarHUTbI N NX
B3aMMogelncTBme. MarHuTHoe rnore.
BekTop MarHUTHON MHAYKUMA. JTMHWN
MarHUTHON MHAYKUMK

MarHuTHoe nose NPoBOAHMKA C TOKOM.

OnbIT ApcTea. Baammopencrame
NPOBOAHMKOB C TOKOM

NabopatopHas paboTta «3yyeHune
MarHWTHOrO MO KaTyLUKN C TOKOM»
[elicTBre MarHUTHOrO Nosst Ha
NPOBOAHMK € TOKOM. Cuna AmMnepa.
JabopaTopHast paboTa «MccnegosaHme
[e/CTBMA NOCTOSAHHOIO MarHuTa Ha
PamKy C TOKOM»

[elicTBMe MarHUTHOro Mnosns Ha
ABWKYLLYHOCA 3apSHXKEHHYHO YacTuLly.
Cuna lopeHua. PaboTa cunbl JTopeHua
AneKTpomarHuTHas MHAYKUMS. MNoToK
BeKTOpa MarHuTHOWN nHaykumn. 34C
NHAYKUMW. 3aKOH 3/1eKTPOMarHUTHOW
NHOYKUMN Dapases

Nab6opatopHas paboTa «MccnegoBaHume
SB/IEHNSA 3N1EKTPOMArHUTHOA

KonnuectBo 4acoB

Bcero

KOHTpObHbIE
paboThl

lNpaKTnyeckue
paboThl

Jata
N3yyeHuns

ONEKTPOHHbIE LMPPOBbIe
o6pasoBaTe/ibHble Pecypchbl

Bubnmnoteka LIOK
httDs://m.edsoo.ru/ff0c9778

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c98fe

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c98fe

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0c9acO

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c9df4

Bubnmnoteka LIOK
httDs://m.edsoo.ru/ffOcal!50


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
https://m.edsoo.ru/ff0ca150

10

11

12

13

14

VHAYKLUN»

VHOYKTUBHOCTL. ABNeHME
camouHaykuun. 34C caMoNHAYKUUW.
SHeprusa MarHATHOMO NONA KaTyLUKuM C
TOKOM. ONIEKTPOMarH1MTHoe none

TexHUYecKe YCTPONCTBA U X
MPUMEHeHNE: NOCTOSIHHbIE MarHWTI,
3NEKTPOMArHUTbI, 3NEKTPOABUIaTE b,
YCKOPUTENM 3N1EMEHTaPHbIX YacTHL,
VHAYKLMOHHAA Meyb

O606LaoLLNA YPOK «MarHutHoe
nose. SNeKTPOMarHUTHaA UHAYKLUA»

KoHTponbHas paboTa no Teme
«MarHuTHoe nosne. dneKTpomarHUTHas
NHAYKLMS»

CB060AHbIE MEXaHNYECKME KONlebaHus.
["apMOHMYecKne KonebaHus.
YpaBHeHME rapMOHNYECKNX
KonebaHwnin. MpeBpaLLleHne SHEPTUN

JNabopaTopHas paboTa «MccnegoBaHme
3aBMCMMOCTM Neproja MasbixX
KonebaHwuin rpysa Ha HATW OT ANVHBI
HUTW 1 Maccbl rpysa»

KonebatenbHblil KOHTYP. CBO6OAHbIE
3N1eKTPOMarH1THble KonebaHus B
naeanbHOM KonebaTeNlbHOM KOHTYpE.
AHanornsa Mexxay mMexaHu4yecknumm un
3NeKTPOMarHUTHLIMU KofiebaHMAMM

bnbnnoteka LIOK
httDs://m.edsoo.ru/ff0ca600

bubnunoteka LIOK
httos://m.edsoo.ru/ff0cab82

bubnunoteka LIOK
httDs://m.edsoo.ru/ff0Ocad58

bubnuoteka LIOK
httDs://m.edsoo.ru/ff0Ocaf06

bubnunoteka LIOK
httDs://m.edsoo.ru/ff0Och820


https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

21

®opmyna TomcoHa. 3aKOH COXpaHeHUs
3Heprun B naeasibHOM Konebate/lbHOM
KOHTYpe

MpefcTasfieHne 0 3aTyxaroLwmx
KonebaHusX. BbIHY)XAeHHble
MexaHu4eckre KonebaHus. Pe3oHaHC.
BbIHYXX/IeHHble 3/1eKTPOMarHuTHbIe
KonebaHus

MepemeHHbIN TOK. CUHYCcOMabHbIN
NepemMeHHbIli TOK. MOLHOCTb
NepeMeHHOro Toka. AMNANTYLHOE U
[IeACTBYIOLLIEE 3HAYEHWNE CU/bI TOKA U
HanpsHKeHms

TpaHcgopmatop. Mpon3soaCTBoO,
nepegaya n notTpebneHve
3NEKTPUYECKOM 3HEpPrum

YCTPOIACTBO M NPaKTUYECKOoe
NPUMEHEHNEe 3NEKTPUYECKOr0 3BOHKA,
reHepaTopa NepemMeHHOro ToKa, MHWNI
anekTponepeay

JKOMOrnYecKme puckun npu
NMPON3BOACTBE 3/1EKTPO3IHEPTUN.
KynbTypa 1cnonb30BaHns
3N1EKTPO3HEPI M B NOBCEAHEBHOM
XWN3HU

MexaH14ecKue BOMHbI, YCIOBUS
pacnpocTpaHeHusi. Meprog. CKopocTb
pacnpocTpaHeHust U A/IMHa BO/HBI.
MonepeyHble U NPOAO/bHbIE BO/HbI

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOcb9c4

Bubnmnoteka LLOK
httDs://m.edsoo.ru/ffOcbb86

Bubnunoteka LLOK
httDs://m.edsoo.ru/ff0cbd34

Bubnunoteka LLOK
httDs://m.edsoo.ru/ff0cc324

Bubnunoteka LLOK
httDs://m.edsoo.ru/ffOcca54


https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

22

23

24

25

26

27

28

29

30

31

32

3BYK. CKOpPOCTb 3ByKa. ["POMKOCTb
3BYyKa. BbicoTa ToHa. TeMOp 3ByKa
ANeKTPOMArHUTHbIE BOJHbI, NX
CBOICTBa 1 cKopocTb. LLkana
3/1IEKTPOMArHUTHbIX BOJH

MprHUKMNLI pagnocBesasn n
TenesuaeHna. Pa3Butre CpefCcTs CBA3MN.
Pagnonokaums

KoHTponbHas paboTa «KonebaHus n
BO/HbI»

MpsMONMHeliHOe pacnpocTpaHeHne
cBeTa B 0JHOPO/AHOM cpede. ToYeYUHbIi
MCTOYHWMK cBeTa. JTyd cBeTa

OTpaxkeHne cBeTa. 3aKOHbI OTPaXKeHUA
ceeta. [ocTpoeHne 1306paXkeHnin B
M10CKOM 3epKase

MpenomneHwue ceeta. NonHoe
BHYTpeHHee oTpaxxeHwue. MpefenbHbIi
Yron NosIHOro BHYTPEHHEro 0TPaXXeHUs
NabopatopHas paboTta «3mepeHne
nokasartens npesioMIeHns CTeKna»
JNH3bl. MocTpoeHre n306parkeHni B
NH3e. PopMyna TOHKOWN NMH3bI.
YBenuyeHune NH3bI

Nab6oparopHas paboTa «MccnegoBaHuve
CBOWMCTB M300PaXKEHUI B IMH3aX»

[wucnepcus ceeta. CNOXHBIA cOCTaB
6enoro ceeta. LigeT. SlabopaTopHas

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0cccOc

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOccfe0

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0cc6f8

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0cd350

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0Ocd4e0

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOcd7f6

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0cd67a

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOcddle


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
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

33

34

35

36

37

38

39

40

41

42

paboTa «HabnwoaeHne gucnepcmu
cBeTa»

NHTepdepeHums ceeta. Aupakums
ceeTa. [AnpakLyMoHHas peLuéTka
lMonepeyHOCTb CBETOBbIX BOJIH.
lNonapusauns ceeta

OnTunyeckne NpnbopbI U YCTPOIACTBA U
yCnoBus nx 6e30nacHOro NPUMeHeHNs
I"paHnLbl NPYMEHUMOCTH
K/1lacCMYeCcKor MexaHuKu. IocTynartbl
crneyuaibHoOM Teopumn
OTHOCWTE/IbHOCTK

OTHOCMTENbHOCTb OAHOBPEMEHHOCTY.
3amep/ieHne BpeMeHW 1 COKpalleHue
LJIVHbI

SHEPrus 1 UMMNynbC PENSTUBUCTCKOM
yacTuubl. CBA3b Macchl C 3Hepruen un
NMMYNbCOM. DHeprus rnokos
KoHTposnbHas pabota «OnTuka.
OCHOBbI CreumaibHON Teopum
OTHOCUTENBbHOCTU»

@®oTOoHbLI. Popmyna NMnaHKa. IHeprus u
UMNynbC hoToHa

OTKpbITVE W UCCNefoBaHMe
(oTtoappekTa. OnbIThl A. T
CronetoBa

3aKoHb!I (hoToapeKTa. Y paBHEHME
DiHWITeNHa ans hoToadigekTa.

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0Oced22

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0cf02e

Bubnmnoteka LIOK
httDs://m.edsoo.ru/ff0cf862

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0Ocfad2

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOcfc68

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOcf6f0

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOcfel6

Bubnmnoteka LIOK
httDs://m.edsoo.ru/ffOcffc4

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0d015e


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
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

43

44

45

46

47

48

49

50

51

«KpacHas rpaHunua» ¢oTtoaddekTa

[JasneHue ceeta. OnbITbl 1. H.
NebepeBa. XnMmyeckoe AencTame
cBeTa

TexHMYeCKmMe yCTPOCTBa U
NpaKTUYecKoe NPUMeHEHNE:
(hOTO3/1IEMEHT, (hOTOAATUMK, CO/THEYHAs
GaTapes, cBeTOAMOA

PelleHune 3agay no temMe «3/1IEMEHTbI
KBaHTOBOW OMTUKU»

Mogens atoma TomcoHa. OnbIThl
Pe3epdopaa no paccesHUIo a-4acTul,
lNnaHeTapHaa MoAe/b atoma

MocTtynatel bopa

3nyyeHve n nornoweHne hoToHOB
npwv nepexofe atoma ¢ 04HOro YPOBHS
3Heprun Ha Apyrown. Buasl cCnekTpoB
BonHoBble CBOICTBA YacTuL,. BosnHbl ge
Bpoiina. KopnycKynspHO-BONHOBOM
Ayanu3m. CroHTaHHOe U BbIHY)XAeHHOe
n3nyyeHne

OTKpbITVE pagnoakTUBHOCTU. OMbITbl
Pe3epdopaa no onpeaeneHnto coctasa
PaanoaKkTUBHOIO U3/TyYeHNs

CsoiicTBa anbha-, 6eTa-, ramma-
n3nyyeHuns. BnusaHue
PagnNoaKTUBHOCTI Ha XWBble

bubnuoteka LIOK
httDs://m.edsoo.ru/ff0d04a6

bubnunoteka LIOK
httDs://m.edsoo.ru/ff0d0302

bubnunoteka LIOK
httDs://m.edsoo.ru/ff0d091a

bubnunoteka LIOK
httDs://m.edsoo.ru/ff0dOafa

bubnunoteka LIOK
httDs://m.edsoo.ru/ff0dOafa

bubnunoteka LIOK
httDs://m.edsoo.ru/ff0d0Oca8

bubnunoteka LIOK
httos://m.edsoo.ru/ff0d0fd2


https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

53

54

55

56

57

58

opraHn3mbl

OTKpbITUE NPOTOHA W HEWTPOHA.
W3oTonbl. Anbda-pacnag.
ONEeKTPOHHbIN ¥ NO3UTPOHHBIV HeTa-
pacnag. "amma-usnyyeHuve

OHeprunsa cBa3n HYK/I0HOB B Ape.
AfepHble peakunn. AAepHbIA peakTop.
Mpo6nembl, NEPCneKTMBLI,
3KONOrMYecKme acnekTbl AAepHONA
3HepreTmku

AnemMeHTapHble YacTuupl. OTKpbITHE
no3nTpoHa. MeTtoabl HabMoAeHNS 1
perncTpaLmmn aneMeHTapHbIX YacTuL,
Kpyrnblin cton «®yHaameHTalbHble
B3aMMOogencTBmA. EANHCTBO
(hM3NYECKOIN KapTUHbI MUpax»

Bupa 3Bé3aHoro Heba. Co3Be3ams,
ApKUe 3BE34bl, NaaHeTbl, X BUAUMOE
ABmxeHve. ConHeyHasa cucTema

ConHue. ConHeyHasa aKTUBHOCTb.
VcTouHMK aHeprum ConHua v 3B83f

3BE3/bl, X OCHOBHbIE
XapaKTepUCTUKN. 3BE3/bI rNaBHOWA
nocnefosartenibHOCTU. BHyTpeHHee
CTpoeHue 38634, COBPEMEHHbIE
NpeAcTaBNEHNA O NPOUCXOXAEHUN W
asontoummn ConHua 1 3Bé3g

MpneuHbli MyTb — Halwa [ManakTuka.
MonoxxeHne n aAsmxeHne ConHua B

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0d1162

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0d!356

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0d0e38


https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

I'anaktuke. I'anaxktuxku. Y€pHbIEC OBIPHI
B si/Ipax rajJjakTUK

59

Bcenennasi. PazOeranue rajnakTuk.
Teopus bonbloro B3peisa.
PenukroBoe uznyyeHue.
Meraranaktuka

60

Hepemennsie npodiieMbl aCTPOHOMUU

61

KontponbHas pabora « 21eMeHThI
ACTPOHOMHH U aCTPOPHUIUKI)

62

O6o0maromuii ypok. Ponb ¢usuku u
aCTPOHOMHUH B 3KOHOMHUYECKOH,
TEXHOJIOTHYECKOH, COITMANIbHOMN U
STUYECKON chepax AesiTeIbHOCTH
YEJIOBEKa

63

O6o6maromuii ypok. Ponb 1 Mecto
(pU3MKH U ACTPOHOMHUH B COBPEMEHHOMN
HAay4YHOU KapTHHE MHUPa

64

O6o0maromuii ypok. Poib
¢busnueckoli Teopun B GopMupOBaHUT
MpeaCTaBIeHH O PU3NIECKOM KapTHHE
MHUpa

65

O6o0maromuii ypok. Mecto
¢busnyeckoi KapTHHBI MUpa B 001IIeEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEACTABICHUN O MPUPOIE

66

PesepBHbIil ypok. MarnutHoe nose.
DNeKTpOMarHuTHasi MHy KIUs

67

Pesepsnsiii ypok. Ontuka. OCHOBBI




cneLmanbHo Teopuu
OTHOCUTE/IBHOCTY

Pe3epHblIii ypoK. KBaHTOBasA (m3mka.
68 3NeMeHTbI aCTPOHOMUN 1 1
acTpounsnKkm

OBLLEE KOJIMYECTBO YACOB T10

MNPOrPAMME o8

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0d1784


https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIUYECKOE OBECIEYEHUE OBPA30OBATEJABHOIO
MPOLIECCA
OBSI3ATEJLHBIE YUEBHBIE MATEPUAJIBI )51 YYEHUKA

» ®usuka, 10 knace/ Msikues I' A, byxosues b.b., Corckuiit H.H. mox penakiueit
[Tapdentreoit H A., Akinonepuoe odmectso «M3narensctso «lIpocsemenney», 2019
» Oumsuka, 11 xmace/ Mskumes I'.J1., byxosues b.b., Uapyrun B.M. nox penakiueit
[Tapdentreoit H A., Akinonepuoe odmectso «M3narenscTso «lIpocsemmenney, 2019

METOANYECKHUE MATEPUAJIBI AJ1d YUUTEJA

®usuka, 10 knace/ Msikues I'. ., byxosues b.b., Corckuit H H. mox penaxiueit
[Tapdentreoit H A., Akinonepuoe odmectso «M3narensctBo «IIpocsemenney», 2019
» Omsuka, 11 xinace/ Msikumes I'.J1., bByxosues b.b., Uapyrun B.M. nox penakiueit

[Tapdentreoit H A., Akinonepuoe odmectso «M3garenscTso «lIpocsemenney», 2019

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET
https://uchi.ru/

https://resh.edu.ru/


https://uchi.ru/
https://resh.edu.ru/
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