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HHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no ¢u3uke 6a30BOro ypoBHs Ha YpOBHE CpeaHero ol1iero oopa3oBaHus pazpaboTaHa
Ha OCHOBE MOJIOKEHUH U TpeOOBaHMI K pe3yIbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHOM IPOrpaMMBl,
npenctabieHHbXx B PI'OC COO, a Taxxe ¢ yuérom denepanbHoi pabodeil mporpaMMbl BOCIIMTAHUS U
KOHLICNIIMU TpernojaBaHus ydeOHoro mnpeaMera «®Pusuka» B 00pa30BaTENbHBIX OpPraHU3ALUAX
Poccuiickoii @eneparum, peaan3yonmx OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Conepxanue TporpaMMbl 1Mo (U3MKE HANpaBiIeHO Ha (OPMHUPOBAHHUE ECTECTBEHHO-HAYYHOM
KapTuHbl Mupa oOyuatomuxcs 10—11 knaccoB npu o0yueHuH UX Qu3nKe Ha 6a30BOM YPOBHE Ha OCHOBE
CHCTEMHO-/IeATeIbHOCTHOTO Toaxo a. IIporpamma no gusuke coorsercTByeT TpeboBanusm @I'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeJMETHBIM pe3yjbTaTaM OOyuYeHHs, a TaKkKe
YUUTBIBAET HEOOXOAMMOCTh PEAIN3aLUU MEXIPEAMETHBIX CBA3€H (PU3MKHM C €CTECTBEHHO-HAYyYHBIMU
y4eOHbIMHU TIpeMeTaMu. B Hell onpeaessitoTcss OCHOBHBIE 1eTTH U3yueHHs (U3UKU Ha YPOBHE CPETHEro
obmero o0Opa3oBaHUs, IUIAHUPYEMBbIE pPE3YJIbTAaThl OCBOCHUS Kypca (H3UKU: JIMYHOCTHEIE,
MeTarnpeaIMeTHbIC, TPeIMETHBIC (Ha 6a30BOM YPOBHE).

[TporpamMma o ¢pu3uKe BKIIOYACT:
® [UIaHUpPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (M3HUKK Ha Oa30BOM YPOBHE, B TOM UHUCIIE MPEIMETHbIC

pe3yabTaThl 0 roJaM oOydyeHus;
e cojaepxanue yuyeOHoOro mpeamera « PU3ukay mo rojgam o0yueHHs.

®u3nka Kak Hayka O HamOosee oOIIMX 3aKOHaX MPUPOJbI, BHICTyHass B KayecTBE Y4eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHUH 00 okpyxaromiem mupe. [IkoabHbIi
Kypc (QH3UKH — CHCTEMOOOPA3yIOMIMHA IJIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEJAMETOB, MOCKOJIBKY
¢u3NYeCKHuEe 3aKOHBI JIS)KAaT B OCHOBE TMPOIECCOB M SBJICHUM, W3YYaEMBIX XHUMHEH, OHOJIOTHEH,
¢bu3nyeckoii reorpagueil u acrpoHoMueil. Mcnonp3oBaHue 1 akTUBHOE TPUMEHEHHE (PU3MUECKUX 3HaHUI
OTpeNeNIieT XapaKTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpreTukd, TPAHCIOPTa,
OCBOEHHUSI KOCMOCA, MOJYYEHHUs] HOBBIX MaTEpHUAJIOB C 33JaHHBIMH CBOWCTBaMHU U Apyrux. M3ydenue
(GU3UKH BHOCUT OCHOBHOM BKJIaJ] B ((OPMUPOBaHKE €CTECTBEHHO-HAYUYHOW KapTHHBI MUPA 00y4JarOINXCs,
B (opMHpOBaHHE YMEHMH HPUMEHATh HAy4HbIM METOJl MO3HAHUS IPH BBINOJIHEHUH UMH Y4eOHBIX
UCCIIEI0BAHUM.

B ocHOBY Kypca ¢pu3uku 17151 ypOBHS CpeiHero o01ero oopa3oBaHus MOJI0XKEH Psij U, KOTOpBIC
MO’KHO pacCMaTpUBaTh KaK IPUHIIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmunocmu. B COOTBETCTBUM C HEMl Kypc SBISETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJEPKUT MaTepual U3 BCeX pas3feioB (DU3MKM, BKIIOYAET KAaK BOIPOCHl KIACCHYECKOH, Tak H
COBPEMEHHOW (PM3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW Marepuas Kypca (U3MKA OOBEAWHEH BOKPYT
¢uznueckux Teopuil. Bemymum B Kypce sBisercss (GOpMHUpPOBaHHE MPEICTABICHUNW O CTPYKTYPHBIX
YPOBHSX MAaT€pHUH, BELECTBE U IOJIE.

Hoes eymanumapuszayuu. EE peanuzanust mTpeamnonaraeT HMCIOIb30BaHHE T'yMaHHUTapHOTO
noTeHLHana pU3NIECKON HayKH, OCMBICTICHUE CBSI3U Pa3BUTHUS PU3MKH C Pa3BUTUEM OOILECTBA, a TAKKE
C MHUPOBO33pEHUYECKMMHU, HPAaBCTBEHHBIMH U KOJIOIMYECKMMHU IPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypce QU3HKHN mpemnonaraet 3HakOMCTBO C IIUPOKUM KPyTroM
TEXHUUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonozuzayuu peannsyercsi IOCPEACTBOM BBEIEHUS 2JIEMEHTOB COJIEPKAHMUS, TOCBAIIEHHBIX
HKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a
TaKXke 00CYKAeHHs MPoOJIeM pallMOHaIbLHOTO MPUPOAOIOIB30BAHUS U HKOJIOTUYECKONW OE30MaCHOCTH.

CrepHEBBIMH AJIEMEHTaMH Kypca (PU3MKH Ha YPOBHE CpeHEro o0Iero oopa3oBaHus sIBIISIOTCS
¢usnueckue teopun (GopMHupoBaHUE MPEACTABICHUNA O CTPYKTYpe HMOCTPOCHUS (PU3MUECKOW TEeopuH,
ponu pyHIaMEHTaIbHBIX 3aKOHOB U MIPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUSIX O IPUPOJIE, TPAaHUIaX
IPUMEHUMOCTH TEOPHH, JJIs1 OIIMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U IIPOLIECCOB).

CHCTEeMHO-JIeSITENbHOCTHBIM MMOAX0J B Kypce (U3MKH peau3yercss NpexkJe BCero 3a Cuér
OpraHu3aIluy YKCIIEPUMEHTAIBHON JeATeNbHOCTH oOyuatommxcs. J{iast 6a30Boro ypoBHs Kypca (GU3NKH
— 3TO HCHOJb30BAHME CUCTEMbl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIAOOPAaTOPHBIX
paboT, KoTophle B porpamMMe no (uszuke oObeIMHEHb! B OOIIUI CIUCOK YYEHUYECKUX MPaKTHYECKHX
pabot. Beienenue B yka3aHHOM INepeyHe JabopaTOpHBIX paboT, MIPOBOIUMBIX Ul KOHTPOJIS M OLEHKH,



OCYILECTBIISICTCS YYaCTHUKaMU 00pa30BaTEIbHOTO MPOIEcca HCXOIs U3 OCOOCHHOCTEN TNIAHUPOBAHUS U

ocHamieHus kabuHeta ¢u3uku. Ilpm 3TOM oOecreymBaeTcsi OBIAJICHUE OOYYAIOUIUMHCS YMEHUSIMHU

MPOBOANTH KOCBEHHBIE M3MEPEHHUS, UCCIEIOBAHMS 3aBUCUMOCTEN (PU3NYECKUX BEITMYHUH U TIOCTAHOBKY

OTIBITOB IO IPOBEPKE MPETIOKEHHBIX THIIOTE3.

Bonboe BHUMaHWE ynAeNseTcsl PEHICHUI0 pacu€THBIX W KayeCTBEHHBIX 3amad. [Ipm aTom mms
pacu€THBIX 3aJady TMPUOPUTETOM SBJISIIOTCS 3aJaud C SBHO 3aJaHHON (PU3MYECKON MOJENblo,
MO3BOJISAIOIINE TPUMEHATh U3yUCHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjena Kypca, Tak u
WHTETPUPYS 3HAHUS U3 Pa3HBIX pa3ienoB. /i KaueCTBEHHBIX 33/1a4 IPUOPUTETOM SIBIISTIOTCS 3aJJaHUs Ha
0o0BsiICHEHHE MPOTEKaHHUs (U3NYECKUX SIBICHUNW W IPOLECCOB B OKPYXKAIOWIEH KHU3HHU, TpeOyrolue
BbIOOpa (pru3HUECcKON MOJENH JUTsl CUTYAIlUH TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu GI'OC COO k marepuaibHO-TEXHHYECKOMY OOECIEUEHUIO
y4eOHOTro Tmpoiiecca 6a30BbIi YpOBEHB Kypca (PM3UKH HAa YPOBHE CPEAHETO O0IIETro 00pa3oBaHus JOIKEH
U3y4aThCs B YCIOBUSAX MPEIMETHOTO KaOMHeTa (PM3UKU WU B YCIOBHIX MHTEIPUPOBAHHOTO KaOMHeETa
IPEMETOB €CTECTBEHHO-HAYyYHOTro IUKJIa. B kaOuHere Gu3uku mmeercss HE00X0auMoe J1abopaTopHoe
000pyi0BaHueE IS BHIMOIHEHHS] yKa3aHHBIX B MPOTpaMMe Mo (PU3UKE YUCHHUECKUX MPAKTHUECKUX paboT
U JIEMOHCTPAIMIOHHOE 000PYIOBaHHE.

JleMoHCTpanmoHHOE 000pyAOBaHHE (HOPMUPYETCS B COOTBETCTBUU C MPUHLIUIIOM MHHUMAIIbHOM
JOCTaTOYHOCTH M OOECIeYrBaeT IMOCTAHOBKY MEPEYHCICHHBIX B MpOorpamMMe 1Mo (pHu3HKe KIFOYEBBIX
JEeMOHCTpallMi A MCCIEIOBAHUS HW3yYaeMbIX SBJIEHHMM M MIPOLECCOB, HSMIUPUYECKUX U
(byHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaboparopHoe oOopyroBaHHE ISl YUEHHYECKHX IPAKTUYECKHX paboT ¢opMupyercss B BUJE
TEMaTHYECKUX KOMIUIEKTOB M OOECIeUrBAeTCsl B pacyére OJHOrO KOMIUJIEKTA Ha JBYX OOyYaroIIUXcCs.
TemaTHueckue KOMILIEKTHI Ja00paTOPHOTro 000py10BaHUS IIOCTPOEHBI HA KOMIUIEKCHOM HCII0JIb30BAaHU U
AQHAJIOTOBBIX W HU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIFHBIX CHCTEM B BHUJE
M (ppoBBIX TA0OpaTOPHH.

OCHOBHBIMH IEJISIMU M3Y4YeHHUS (PU3UKU B 00ILIEeM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHHE WHTEpECA U CTPEMIICHUS O0YJAIOIINXCS K HAyTHOMY M3YYSHHIO MIPUPOJIBI, PAa3BUTHE
UX UHTEJUIEKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABICHUI O HAYYHOM METOJe TMO3HaHWUA M (HOPMHUPOBAHHME HCCIIEIOBATEIHCKOTO
OTHOUICHHUS K OKPY>KAIOUINM SIBICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa M3yYeHHs OCHOB CTPOCHHUS MAaTepuH U
(byHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (QopmupoBaHuEe YMEHUIN OOBSICHATH SBICHHS C UCIOJB30BAaHUEM (PU3UUECKUX 3HAHUM U HAYYHBIX
JI0Ka3aTeNNbCTB;

e (opmupoBaHuE NPEACTaBICHUN O POIN PUIUKU IS PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH
Y TEXHOJIOTHM.

JocTikeHne 3TUX 1eield oOecreuynBaeTcs peleHueM CIeayromuX 3a1a4d B Iporecce U3ydeHus
Kypca (U3MKH Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHMs:

e [puoOpeTeHUe CHUCTeMbl 3HaHMKW 00 OOIMX (QHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHsX,
BKITIIOYask MEXaHUKY, MOJICKYJSIPHYIO (U3UKY, JIEKTPOANHAMUKY, KBAHTOBYIO (DM3UKY M SJIEMEHTHI
acTpou3uKH;

e (opMupoBaHHE YMEHHUI MPUMEHATH TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS (PU3MUECKUX SIBICHUH B
NPUPOJIC U TS IPUHSITUS PAKTUIECKUX PEIICHUH B TIOBCEAHEBHOM KU3HU;

® OCBOEHHME CIOCOOOB PELICHUs PA3IMUYHBIX 33[a4 C SBHO 3aJlaHHOM (pU3MUECcCKOW MOAENbIo, 3ajad,
MOJPa3yMEBAIONINX CAMOCTOSITEIFHOE CO3/aHue (PU3MUYECKOH MOMAENH, aJCKBAaTHOM YCIOBHSIM
3aJauu;

® [OHMMaHHE (PU3NUECKUX OCHOB U MPUHLIUIIOB IeHCTBUS TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUYECKUX
MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

® OBJAJICHHE METOJaMH  CAMOCTOSITEIbHOTO  IUIAHMPOBAaHUS W MPOBEACHUA  (PUINYECKUX
OKCIEPUMEHTOB, aHajM3a MW HWHTEpIpeTanud HHGOpMAIMM, ONpPEAETeHUS JIOCTOBEPHOCTH
MIOJTYYEHHOTO pe3yJIbTaTa;

e Cco3JaHMe YCIOBHIA IS Pa3BUTHUSl yMEHU MPOEKTHO-UCCIIEI0BATENECKOM, TBOPUYECKON IeATENHHOCTH.



Ha u3sy4yenue ¢uszuxm (0a30Bblii ypoBeHb) Ha YPOBHe CpeaHero o0mero oo0pa3oBaHHs
orBoauTcs 136 yacon: B 10 kiaacce — 68 yacon (2 yaca B Heae10), B 11 kiaacce — 68 yacos (2 yaca B
HeAe10).

[lpeanaraemplii B mporpamme 1o (HU3UKE IMEpeyeHb J1a00paTOPHBIX W TMPAKTHUECKUX pPabOT
peanu3yeTcsi ¢ y4éToM UHANBUYAJIbHBIX OCOOCHHOCTEH 00yYaromuXxcsl.

COJAEP)KAHUE OBYYEHMUSA

10 KJIIACC

Pa3nen 1. ®u3nka U MeTO/IbI HAYYHOI0 IO3HAHUS

®uzuka — Hayka o npupoje. Hayunble MeTonpl MNO3HAHUS OKpyXkaromero mupa. Poib
HKCIEPUMEHTA U TEOPHH B MIpOIecce MO3HAHUS MPUPOJIbl. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue Gpuzndeckux siBjaeHUI 1 npoueccos. Hayunsle runoressl. usnueckue 3aKOHbI U
Teopuu. ['paHu1ibl IpUMEHUMOCTH (HU3HUYECKUX 3aKOHOB. [IpHHIINI COOTBETCTBUS.

Ponb 1 MecTo ¢pu3uku B pOpMUPOBAHUM COBPEMEHHON HAayYHOM KapTHHBI MUPA, B IPAKTHYECKOMN
IEeITEeNbHOCTH JII0JIEH.

Jlemoncmpayuu

AHanoroBsle 1 IU(POBbIE U3MEPUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKU.

Pazges 2. Mexannka

Tema 1. Kunemamuka

Mexanunueckoe napmxeHue. OTHOCUTEIBHOCTh MEXaHMYECKoro naBibkeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemernienue, CKOPOCTH (CpeHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKLUHU HA OCU CUCTEMBI KOOpAUHAT. CJI0KEHUE NEPEMEIICHHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPCHHOE TpSIMOJIMHEHHOE IBIKeHWe. [paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MIEPEMENICHUS MaTEPUAIBHON TOYKU OT BPEMEHH.

CBoOomHOe mazieHne. Y cCKkopeHrne CBOOOIHOTO MaIeHUS.

KpuBonuHueiiHoe nBuxeHue. [[BUkeHHE MaTEpUaIbHOW TOYKH MO OKPYKHOCTH C MTOCTOSTHHOMW IO
MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JHMHEHHas CKopocTh. Ilepwon m dvactora oOpaiieHus.
LlenTpocTpeMUTENbHOE YCKOPEHUE.

TexHu4eckrue yCTpOMCTBA M TMPAKTUYECKOE IMPUMEHEHHE: CIUJOMETP, JBIKEHHE CHAapsi/ioB,
LIEITHBIE U PEMEHHBIE NIEPEIAYN.

Llemoncmpayuu

Mopaenb cucteMbl OTCUETa, MILTIOCTPALIAS KHHEMATHYECKUX XapaKTEPUCTUK JIBHXKCHHUSI.

[IpeoOpa3zoBanme IBIKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[lagenue Ten B BO3AyXe U B pPa3peKEHHOM IIPOCTPAHCTBE.

Habmoienue nBmkeHus Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaJCHUS.

HamnpaBneHnue ckopocTy Npu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yueHnne HepaBHOMEPHOTO IBUKEHHUSI C LIETBIO ONPEACIICHUsI MTHOBEHHOU CKOPOCTH.

HccnenoBanne COOTHOUIEHUS MEXKJy IyTSAMHU, MPONWJACHHBIMM TEJIOM 3a IOCIEHOBaTElIbHbIC
paBHbIE MPOMEKYTKH BPEMEHHU IPU PAaBHOYCKOPEHHOM JBM)KEHHUHM C HA4aJbHOM CKOPOCTHIO, PaBHOM
HYJIIO.

N3yuenue ABMXKEHUS MIAPUKA B BSI3KOW KUJKOCTH.

W3ydeHue ABM>KEHUS Tena, OpOIIEHHOTO TOPU30HTABHO.

Tema 2. /lunamuka

[Ipunuun otHocutenbHOCcTH ['anmunes. IlepBwiii 3akoH HproroHa. MHepuuanbHbIE CHUCTEMBI
OTCYETA.

Macca tena. Cuna. [lpunnun cynepnosunnu cui. Bropoi 3akon HeroToHa mjis MaTepHalbHOU
Toukd. Tperunii 3akoH HproTOHA [U1s1 MaTEpUATBLHBIX TOYECK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOpOCTb.



Cuna ynpyrocrtu. 3akoH I'yka. Bec tena.

Tpenue. Bunpl Tpenus (1okosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIbKEHUS M cuiia TpeHus nokost. Koagduuuent tpenns. Cuna conpoTHBIIEHUS NPU IBUKEHUU Teja B
KUJKOCTHU WIH rase.

[ToctynarensHOE 1 BpaliaTelbHOE ABM)KEHNE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT CHIIBI OTHOCHTEIBHO OCH BpalieHus. [lneuo cuibl. YcinoBus paBHOBecUs TBEPIOrO Tea.

TexHuyeckue ycTpoWcTBa M INPAKTUYECKOE INPUMEHEHHWE: IOJIIMIIHMKY, JABM)KEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHNe HHEPLUH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCUMOCTh CHUJIBI YIIPYTOCTH OT JeopmMaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOAbEME U MTaJICHUH.

CpaBHeHUE CUJI TPEHUS [TOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3yuenne ABrxkeHMs OpycKa 10 HAKJIIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BOZHUKAIOIIUX B MIPYKUHE U PE3UHOBOM 00paslie, OT
ux nedopmaruu.

HccnenoBanue yciaoBuil paBHOBECUs TBEPIAOrO TeJa, UMEIOLIEr0 OCh BPALCHUS.

Tema 3. 3akonvl coxpanenusn ¢ MexaHuke

HNmnynbe MaTepuaabHOW TOYKHM (Tesla), CUCTEMbl MaTepUabHBIX TOoYeK. MMIynabc cuibl |
M3MEHEHHUE UMITyJIbCca Tejla. 3aKOH COXpaHEHUs UMITyJbca. PEakTHBHOE IBUKEHUE.

Pabora cuiibl. MOIIHOCTD CHJIBL.

Kunernueckast sHEprus MaTepuaibHON TOUKHA. Teopema 00 N3MEHEHHH KHHETUYECKON YHEPTUH.

[TorenumanbHas sHeprus. lloTeHuuanbHas sHeprus ynpyro AeGOpMUPOBAHHOM MPYKHUHBI.
[loTeHunanbHas 3Heprus Teaa BOIU3M NOBEPXHOCTU 3EMIIH.

[ToreHuManbHbIE U HEMOTEHIMATIbHBIE CUIIbL. CBA3b PAaOOTH HEMOTEHIIMAIBHBIX CHJI C U3BMEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHUYecKne yCTpOICTBa U MPAKTUYECKOE NPUMEHEHHUE: BONOMET, KONED, IPYKUHHBINA MUCTOJET,
JBUKECHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBU)KEHUE.

[Tepexoa mOTEHIMATBFHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne abcosIFOTHO HEYIIPYTOro yJapa ¢ HOMOIIBIO ABYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThI CHUJIBI C M3MEHEHHEM MEXaHMYECKOW HHEpruM Tejla Ha Ipumepe
PacTsKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJsekyasipHas pu3nKka 1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOM TEOPUU M HUX ONBITHOE OOOCHOBAaHHE.
Bpoynosckoe nBmxenue. Auddysus. Xapakrep IBUKEHUS M B3aUMOJCHCTBUS YacCTHIl BEIIECTBA.
Mogenu CTpOCHHUS Ta30B, JKUAKOCTEH W TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEUIECTBA HA OCHOBE ITHUX
Mozeneil. Macca u pazmepsl moJiekyi. KonmdyectBo BemniectBa. [locrosanas ABoraapo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens wuzaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-KHHETUYECKONH Teopuu
UJeTbHOTO Ta3a. AOCOIOTHAS TeMmIepaTypa Kak Mepa CpeaHed KMHETHYECKON SHEPTHH TEIIOBOTIO
nBukeHus yactul rasa. lllkana temneparyp KensBuna. I'a3oBble 3akoHBI. YpaBHeHHE MeHnzeneeBa—



Kunaneiipona. 3akon [lansTona. M3ompoiieccsl B Uj1ealibHOM rase ¢ OCTOSIHHBIM KOJTUYECTBOM BEILIECTBA.
['padmueckoe npecTaBiIeHNE U30IPOLECCOB: U30TEPMa, H30X0pa, n30bapa.

TexHuyeckue yCTpoiCcTBa U MPaKTUIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIeCcTBA, (poTorpaduu MOJIEKYJl OpraHMYecKux
COCTUHEHUM.

OmnbITel 0 AU} PY3UN )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JTBHXKEHUS.

Moaens onbita lllTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOJCHCTBHUS.

Mopens, UTIOCTpUpPYIOLIAs IPUPOTY JaBJIECHUS ra3a Ha CTEHKH cocyJa.

OnbITHI, HJUTIOCTPUPYIOLLKE YPaBHEHHE COCTOSHUS UA€aIbHOTO ra3a, H30MpOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul

Omnpenenenne Macchl BO3/lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpEHHil 00bEMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoaunaMmuueckasi cucTeMa. BHyTpeHHSIsI SHEPTUsI TEPMOJMHAMUYECKON CUCTEMBI U CIIOCOOBI
e€ u3menenus. KonndecTBo TemnoTel v pabota. BHYTpeHHSS SHEprus OAHOATOMHOTO HUEabHOTO rasa.
Buapl Terionepeiauu: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3ITyYeHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonunuecTBo TEMI0THI IPH TEIJIoNepeaaye.

[Tonsitue 06 ammabatHom mporecce. [lepBbiif 3akoH TepMoauHaMuku. [IpuMeHeHHE MepBOTO
3aKOHA TEPMOJAMHAMHUKH K H30MporieccaM. [ padudeckast HHTepIpeTaIus padoThI ra3a.

Bropoii 3akon TepmoauHaMuki. HeoOpaTMOCTh MpOI11eCCOB B MPUPO/IE.

TernnoBeie MamwuHbl. [IpuHIUNB JedCTBUS TemIoBeIX MamuH. [IpeoOpa3zoBaHus >Hepruu B
TeroBbiX MammHax. Kosddumument nonesnoro neiictBus TemnoBoi mamuubl. [ukn Kapuno u ero
K023(pPHUIIMEHT MMOJIE3HOTO JEUCTBUS. DKOJIOTHIECKUE MTPOOIIEMBI TETITIOIHEPTETUKH.

TexHuyeckne ycTpoWcTBa M MPAaKTUYECKOE MPUMEHEHHUE: JBUTaTellb BHYTPEHHETO CTrOpaHus,
OBITOBOW XOJIOIWIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3MeHeHue BHYTpEHHEH SHEPTUU Tella IPHU COBEPIIEHUHU paOdOThI: BbUIET MPOOKU U3 OYTHUIKH MO
NEHCTBHEM CXXAaTOro BO3[yXa, HarpeBaHue »ddupa B IJaTyHHOH TpyOke MyTEM TpEeHHS
(BUICOIEMOHCTpALIHS).

H3Menenue BHYTpeHHEH sHepruu (TemrepaTyphl) Tella py Teruionepeaaye.

OmnbIT 1o agquabaTHOMY PACHIMPEHUIO BO3IyXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Monenu nmapoBoii TypOHUHBI, IBUTATEIIsl BHYTPEHHErO CrOPaHUsl, PEaKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomoi

N3mepenne yienpHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun geujecmea. Dazosvie nepexoovt

[TapooOpa3oBanne u KoHAeHcarus. VcnmapeHue u kurmeHwe. AOCONIOTHAsS W OTHOCUTEIbHAs
BJIQXHOCTh BO3AyXa. HacblmeHHblil map. VYaenbHas TeIUioTa MapooOpa3oBaHus. 3aBHCUMOCTD
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

Teépmoe Teno. Kpucrammmaeckre u amop@HbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTALIOB. JKuIKne
kpuctaiuibl. CoBpeMeHHbIe MaTepuaibl. [[naBnenne u Kpuctayuin3anus. Y aeabHas TeIuioTa IIaBIeHusl.
Cyb6numarusi.

YpaBHeHHE TEIUIOBOTO OaytaHca.

TexHuyeckne yCTpoHCTBA U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U MICUXPOMETP, KATOPUMETD,
TEXHOJIOT'MH TOJy4eHUsI COBPEMEHHBIX MaT€pUajIoB, B TOM UKCJIE HAHOMATEpUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBOiICTBa HACBIILIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM JAaBJICHUH.

Cnoco0Obl U3MEpPEHUsI BIAKHOCTH.

Habmronenue HarpeBanus U MaBiIeHUs KPUCTAIINYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAILIOB.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
M3MepeHne OTHOCUTEIHPHON BIQXKHOCTH BO3IyXa.

Paznen 4. daekTpoauHaMuUKAa

Tema 1. Inexkmpocmamuka

OnekTpu3anus Tell. DJIeKTpudeckuil 3apsa. JIBa Buza siekTpuueckux 3apsaaoB. [IpoBogHuUKH,
JUAJIEKTPUKHU U MOIYIIPOBOJAHUKHU. 3aKOH COXPAHEHUSI SJIEKTPUUYECKOTO 3apsi/ia.

B3aumopeiictBue 3apsigoB. 3akoH Kyrnona. TodeuyHBIN 3JIEKTpUUYECKHUM 3apsii. DIEKTPUUYECKOE
nosie. Hanpsok€HHOCTD anekTpudeckoro noss. [IpuHoun cynepro3nnny 3JIeKTpUYEcKUX noJied. JInnuu
HaIpsKEHHOCTH 3JIEKTPUYECKOTO TOJISL.

Pabora cun snextpocrarnuyeckoro mnois. [lorenuman. PasHocts nmoreHuuanos. IIpoBonHuku u
JUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM ITosie. [luanexkTpudeckas IpOHUIIAeMOCTb.

OnekrpoémkocTh.  KoHaeHcaTop.  DIEKTpOEMKOCTh  IUIOCKOTO  KOHJEHCaTopa. JHEprus
3apsKEHHOI0 KOHEHCaTopa.

TexHu4ecKknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: JIIEKTPOCKOI, 3JIEKTPOMETP,
9JIEKTPOCTaTUYECKAs 3alUTa, 3a3€MIICHHUE AJIEKTPONPUOOPOB, KOHIEHCATOP, KOMMPOBAIBHBIN allapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLAIL JEHCTBUS DJIEKTPOMETPA.

B3aumopeiicTBie Ha3IeKTPU30BAHHBIX TEl.

DIIEKTPUUYECKOE TI0JIE 3apSKEHHBIX TETl.

[IpOBOJTHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIeKTpOCTaTUUECKas 3aILUTA.

JIM3IIeKTPUKY B JIEKTPOCTAaTUYECKOM TIOJIE.

3aBUCHUMOCTB JIEKTPOEMKOCTH INTIOCKOTO KOHAEHCATOPA OT IJIOIIAIU IIACTUH, PACCTOSIHUS MEX Y
HUMHU U JUAICKTPUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsyKEHHOT0 KOHJEHCATOopa.

Yuenuueckuii sxkcnepumenm, nabopamopHule pabomoi

N3mMepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwiii 3nekmpuyeckuit mox. Toku é paznuynvix cpedax

DJIEKTPUYECKUI TOK. Y CIIOBHSI CYHIECTBOBAHUS 3JIEKTpUUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [IoCTOSIHHBIN TOK.

Hampsoxkenne. 3akon Oma Ju1st yqacTka Lemu.

DJIEKTPUYECKOE CONMPOTUBIICHHE. YJEIbHOE CONpOTHUBJIEHUE BemecTBa. [locmemoBarenbHoe,
napajuielbHOE, CMEIIAaHHOE COEIMHEHUE TPOBOJIHHUKOB.

Pabota snextpuyeckoro Toka. 3akoH Jxoyns—Jlenna. MoHOCTh JIEKTPUUECKOTO TOKA.

DneKTpOoABMKYIIasi CUjla U BHYTPEHHEE CONPOTUBIIEHUE UCTOUHHKA TOKA. 3akoH OMa Jyis MOJIHON
(3aMKHYTO#) nekTpuueckoil nenu. KopoTkoe 3amMbIkaHUe.

OneKTpOHHAasl MPOBOJAUMOCTb TBEPJABIX METAJUIOB. 3aBHCHUMOCTb CONPOTHBJIEHHSI METAJIJIOB OT
temneparypbl. CBEpXIpPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[MonynpoBoauuku. COOCTBEHHAS U IPUMECHAs! IIPOBOIMMOCTD MOIYIIPOBOAHUKOB. CBOlicTBa P—N-
nepexoja. [lomynpoBogHHKOBbIE TPUOOPHI.

DNEeKTpUYECKU TOK B PaCTBOPAX U PACILIABAX AJNEKTPOIUTOB. DIEKTPOIUTUUYECKAS TUCCOLINAIIHS.
DneKTponus3.

OnexTpuueckuil Tok B razax. CaMoCTOSITENbHBIN U HecaMOCTOSTeNbHbIN pa3psa. Monnus. [Ina3zma.

TexHu4ecKkrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: aMIIepMETP, BOJBTMETpP, PEOCTaT,
HUCTOYHUKU TOKa, AJIEKTPOHArpeBaTeNbHbIE MPHOOPHI, SIEKTPOOCBETHTEIbHBIC MPHUOOPHI, TEPMOMETP
CONPOTHBIICHUS, BAKyyMHBIA JHOJA, TEPMHUCTOPHI U (DOTOPE3UCTOPHI, TOIYNPOBOTHUKOBBIA IHOI,
rajabBaHHUKa.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HANIPSHKEHUS.

3aBUCHMOCTb CONPOTUBIICHUS LIMIIMHAPUYECKUX TPOBOJHUKOB OT JUTMHBI, IIJIOIIAIU [TONIEPEUYHOTO
CEUYEeHMS U MaTepuaa.



CMeniaHHO€ COeTMHEHUE TTPOBOIHUKOB.

IIpsimoe m3MepeHue EKTPOABIKYIIEeH cribl. KOpoTkoe 3aMbIKaHUE ralbBaHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHEIO0 COIPOTUBIICHHUS.

3aBUCHMOCTh COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoil pa3psii v MPOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSSA IPOBOAUMOCTD JUOJIA.

Yuenuueckuii skcnepumenm, nabopamophule pabomoi

N3yuyeHue cMenaHHOro COeIMHEHUs pE3UCTOPOB.

N3mepenue 3eKTpoABMKYILEH CUIIbl MCTOYHHKA TOKA U €r0 BHYTPEHHEr0 COPOTUBIICHHUS.

HaGmronenue amekrponusa.

MexnpeaMeTHbie CBA3U

N3yuenne kypca ¢usuku 06azoBoro ypoBHs B 10 kiacce ocymiecTBisieTcs € yd4€ToM
COJIEpPKATENIbHBIX MEXKIIPEIMETHBIX CBSI3€d C KypcamMH MaTE€MaTHUKH, OMOJIOTHH, XUMUH, Teorpapuu u
TEXHOJIOTHH.

Meosicnpeomemuuvle nonamus, CBsI3aHHBIE C MU3YYEHHUEM METOJIOB HAYYHOTO TO3HAHWS: SBIICHUE,
HAy4YHBI (akT, TUNoTe3a, (u3uveckas BeIUMYMHA, 3aKOH, TEOpHs, HAOIIOACHHE, OSKCIICPUMEHT,
MOJIeTUPOBaHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHH, MuHeWHas (QyHkuus, napadomna, rumnepbona, ux
rpaduKy U CBOICTBA, TPUTOHOMETPpUYECKHE (DYHKIIMHN: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKJIECTBO, BEKTOPHI M MX MPOEKLNH HA OCH KOOPAUHAT, CJI0KEHHUE BEKTOPOB.

buonocus: mexannyeckoe IBUKEHHE B KUBOU mpupoze, uddysusi, ocMoc, TeII000MEH KUBBIX
OpraHu3MOB (BH/IbI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE), HIEKTPUUECKHUE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB ¥ MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAS
Macca, TEIUJIOBBIE CBOMCTBA TBEPIBIX TeEJ, KUJIKOCTEH M Ta30B, AJIEKTPUUYECKHE CBOWCTBA METAJUIOB,
AIEKTPOIUTUYECKASL JUCCOIMAIS, TAlIbBAHUKA.

Teoepaghus: BIaxXHOCTH BO3IlyXa, BETPBI, OapOMETp, TEPMOMET.

Texnonozus.: mpeodpa3zoBaHUE ABHKEHUHN C HCMOJIb30BaHHUEM MEXaHU3MOB, YUET TPEHHUS B TEXHUKE,
MOAIIUITHUKY, UCIIOh30BAaHUE 3aKOHA COXPAHEHHS MUMITYJIbca B TEXHHKE (paKeTa, BOJOMET U JApYyTue),
JBUTATENTh BHYTPCHHETO CrOpaHWs, TapoBas TypOWHA, OBITOBOW XOJOIMJIBHHUK, KOHIUIIHOHED,
TEXHOJIOTMH TOJIy4eHHS] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YMCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH,
ANIEKTpOCTATHYECKas 3allllTa, 3a3eMIICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH MPHUHTED,
AJIEKTpOHArpeBaTeIbHble PUOOPBHI, IJTEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KIIACC

Paznen 4. djaekTpoauHAMHUKA

Tema 3. Maznummnoe none. In1eKmMpoMaZHUMHAA UHOYKUUS

IlocTossHHBIE MarHuThl. B3auMOIeNCTBHE NOCTOSHHBIX MAarHUTOB. MarHutHOoe mnosue. Bekrtop
MarHuTHOM MHAYKUWH. [IpuHIMIO cyneprno3uiuy MarHUTHBIX MoJjed. JIMHMM MarHuTHOM WMHIYKIUU.
KapTuHa 1MHUI MarHUTHOW MHAYKIIMHU ITOJII IOCTOSTHHBIX MAarHUTOB.

MarsuTHoe 1ose IpoBOJHUKA ¢ TOKOM. KapThHa JIMHMIM MHAYKIUNA MarHUTHOTO IOJIS IJIMHHOIO
IpsIMOI0 IPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O MPOBOJHHKKA, KaTyIWIKW ¢ TokoM. OmbIT Opcrena.
B3aumoneicTBue NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Moaysb U HampaBieHHe. [[BHKeHHE 3apsKEHHOM 4acTHIBl B OJJTHOPOJIHOM
MarHuTHoM nose. Pabora cuisl JlopeHna.

SIBneHne  dNEKTpOMarHUTHOM  MHAyKUMU. IloTok  Bekropa  MarHUTHOW  MHIYKIUH.
DneKTpOoABMKYLIasi CUJIa MHIAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON uHAyKuuu Papazes.

BuxpeBoe 351ekTpruueckoe mosie. JNEeKTPOABHKYINAs CHUJIa MHAYKLIUN B IPOBOJHUKE, IBHXKYILEMCS
MOCTYNaTEIbHO B OJHOPOJHOM MarHMUTHOM IOJIE.

IIpaBuno Jlenna.

NuayKTUBHOCTS. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOJABHIKYILAS CHJIa CAMOUHTYKIUH.

OHeprusi MarHUTHOT'O NOJIS1 KaTyIIKH C TOKOM.



DJIEKTPOMArHuTHOE TOJIE.

TexHnyeckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: MOCTOSIHHBIE MATHUTBI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE IEKTPOHHOIO ITy4YKa MAarHUTHBIM I1OJIEM.

JIuHUM MHTyKUMKA MarHUTHOTO TOJIA.

B3anMopeiicTBue A1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBeHUE PNEKTPOMArHUTHOW UHAYKIUH.

[TpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJABUKYIIEH CUIIbI HHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxkcnepumenm, nabopamopHule pabomoi

N3yyeHne MarHuTHOrO MOJIs KaTYLIKHA C TOKOM.

Nccnenoanue AeiCTBUS MTOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

UccnenoBanue sSBICHUS 3JEKTPOMArHUTHON UHTYKIIUH.

Paznen 5. KoJsiebaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KO1e0anuA

KonebGarenpHas cuctema. CBOOOTHBIE MeXaHWYECKHE KoJjieOaHus. ['apMOHHMUYecKHe KoiaeOaHws.
[epuon, vactora, amruntyna u ¢aza xonedanuil. [IpyuHHbBIM MasTHUK. MaremMaTndeckuii MasiTHUK.
VYpaBHeHHe rapMoHHYECcKUX Kojiebanui. [IpeBpaliienre sHeprun Mpu rapMOHUYECKUX KOJICOaHUSX.

KoneGarenbHpiii  koHTYp. CBOOOIHBIE JJIEKTPOMarHUTHBIE  KOJICOAHWUS B  HJICAITLHOM
KOJIE0aTEIbHOM KOHTYpe. AHAIOTHS MEXKIy MEXaHHUYECKUMHU U DJIEKTPOMATHUTHBIMHU KOJICOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B UICAIBHOM K0JIE0aTEIbHOM KOHTYPE.

[IpencraBinenrie o 3aryxaroumx KoyieOaHUsX. BbIHYXICHHBIE MEXaHWYECKHE KOJIeOaHUs.
Pe3onanc. BeiHyX/I€HHBIE 2IEKTPOMArHUTHBIE KOJIeOaHusI.

Ilepemennbiii TOk. CHHyCOMJANbHBIM NEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYHOE U ACHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAMPSHKEHUS.

Tpaunchopmarop. [IpousBoacTBo, mepenada u  HOTpeOJICHHE JIIEKTPUYECKONH  JHEPrHUu.
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE dIEKTPOdHEpruu. KynbTypa UCIoib30BaHUs AIEKTPOIHEPTUH
B [IOBCEIHEBHOM KU3HU.

TexHU4ecKrue yCTpPOMCTBA M MPAKTHUUYECKOE NPUMEHEHUE: 3JEKTPUUYECKUU 3BOHOK, T'€HEpaTop
MEPEMEHHOT0 TOKA, IMHUM JIEKTPOTIepeiay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoleOaTeabHOW CHUCTEMbl (TMPYKUHHBIM WM MaTeMaTHYeCKH
MasITHUK).

HalGnronenue 3aTyxammmx KojaeOaHui.

HccnenoBanne CBOMCTB BBIHYK/IEHHBIX KOJICOaHUH.

Habmonenue pesonanca.

CBOOOTHBIC AJIEKTPOMArHUTHBIC KOJICOaHUSI.

OcumiorpaMMsl (3aBUCHMOCTH CHJIBI TOKA U HAIIPSDKCHHUST OT BPEMEHHM) JJIs 3JICKTPOMArHUTHBIX
KOJICOaHMIA.

Pe3onanc mnpu TmOCIETOBATENHPHOM COEIUHEHUU PE3UCTOpPa, KATYIIKA WHIYKTUBHOCTH U
KOHJIEHCAaTOopa.

Mopenb AMHUU 3IEKTpOIepeaayn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanne 3aBUCMMOCTH TIEPHOJIa MAJIBIX KOJICOAHUH Tpy3a HA HUTH OT JUTMHBI HUTH M MacChl
rpysa.

HccnenoBanne mepeMEeHHOTO TOKa B ILIEMHM M3 MOCIEIOBATEIIBHO COCTUHEHHBIX KOHACHCATOpa,
KaTYILIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbIE 60IHbL



Mexanudeckue BOJIHBI, yclioBUsl pacipoctpaHenust. [lepuoa. CkopocTs pacnpocTpaHeHus U JUIMHA
BoJIHBIL. [lonepeunbie u mpooapHbIe BOJHBL. MHTEpdepentus u audpakius MEXaHUIECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

OJIEKTPOMarHuTHbIE BOJIHBL. YCJIOBUS M3JIYyY€HHUs DJEKTPOMArHUTHBIX BOJH. B3auMHas
opueHrtanus BekTopoB E, B, V B nsnekrpomarauTHON BoJiHE. CBOMCTBA 3JEKTPOMATHUTHBIX BOJIH:
OTpakeHue, MpejoMyIeHue, noispusanus, audpakuus, uHTepdepennns. CKopocTh IEKTPOMArHUTHBIX
BOJIH.

[IIxana sneKTpoMarHUTHBHIX BOJIH. [I[prMeHeHne 2JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHUMIIBI paIMOCBA3U U TeJIEBUACHUS. Paaronokanus.

DJIEKTPOMArHUTHOE 3arps3HEHUE OKPY KaIOILIEH Cpebl.

TexHUYecKrue YCTPOMCTBA W TMPAKTHUYECKOE TMPUMEHEHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasl AUArHOCTUKA B TEXHUKE M MEIWLMHE, panap, paJuolNpuEMHUK, TEIEBU30p, AHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpaHEHHUE MOMEPEYHBIX U MPOI0JIbHBIX BOJH.

Koneo6mromeecs: T€N0 Kak HUCTOYHUK 3BYKa.

HabmoieHne oTpakeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJTH.

Habmonenue nnrepdepeHunu u AMPpakiiuy MEXaHU4eCKUX BOJIH.

3BYKOBOH PE30HAHC.

HabmtoieHue cBsi3u TPOMKOCTH 3BYKA U BBICOTHI TOHA C aMIUTHTYAON U 9aCTOTOH KOJICOaHHIA.

HccnenoBanrie CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTpPa)XCHHUE, MPETOMIICHHE, MOJSpH3aIns,
nudpakius, HHTepQepeHIns.

Tema 3. Onmuxa

['eomerpuyeckas onrtuka. [IpsMonuHEHOE pacpoCTpaHEHHE CBETa B OJHOPOAHOM cpene. Jlyu
cBera. ToueuyHbI HCTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHbI OTpakeHus cBeTa. [locTpoeHre n300paKeHH B IIIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHHS CBeTa. AOCOJIOTHBIA TMOKa3aTedb MPETOMIICHUS.
[TonnHOE BHYyTpeHHEe oTpaxeHue. [IpenenbHplil yroyl MOJIHOr0 BHYTPEHHETO OTPaKEHHUS.

Hucnepcus cBeta. CnoxHbIi cocTaB Oenoro cBera. Lger.

Cobuparomue u pacceuBaronye TuH3bL. ToHKast 1ruH3a. DOKYCHOE pacCTOSHHUE U ONTHYECKas CHIIa
TOHKOM JMH3HI. [locTpoeHne n300pakeHnii B COOMPAIONINX M pacCeUBarONIUX JIMH3aX. DopMysia TOHKOM
JIUH3BL. Y BETUYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl npUMEHUMOCTH T€OMETPUUECKON ONITHUKHU.

BonnoBas ontuka. MaTepdepennnst cBera. KorepeHTHbIE MCTOYHUKU. Y CIOBUS HAOIIOICHUS
MaKCUMyMOB U MHUHUMYMOB B UHTEp()EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpaxius ceera. JludpakunonHas pemeérka. Y cioBrue HaOM0AeHUs II1aBHBIX MAaKCUMYMOB TpU
MaJIcHUd MOHOXPOMATHUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

Ionspusanus ceera.

TexHu4ecKkrue YCTpOMCTBA M TPAKTUYECKOE NPUMEHEHWEe: OYKH, Jiyma, ¢oToarmapar,
MPOEKIMOHHBINA ammapar, MHUKpPOCKOI, TEJIeCKON, BOJIOKOHHas OMNTHKa, Mu(pakiMOHHAs pemeTka,
MOJISIPOU.

Jlemoncmpayuu

[IpsimonuHeHOe pacpoCTpaHeHue, OTpaKeHUeE U mpenoMieHune cBeta. Onruyeckue npubophl.

IlosnHOE BHYTpeHHEE OTpaxkeHue. MoJienb CBETOBOAA.

UccnenoBanne CBOMCTB N300paKeHUM B JIMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKOTIA.

Habmonenue narepdepeHny ceera.

HaGmonenune mudpakiuu cBeTa.

Habnronenue nucnepcuu cBeTta.

[lony4yenue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuenue crieKTpa ¢ MOMOIIBIO TU(PAKIIMOHHONW PEIIETKY.

Habmonenue nomnsipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



N3mepenue nmokazatensi IpeoMICHHUS CTEKJIa.
HccnenoBanne CBOMCTB N300paKEHUM B JIMH3AX.
Hab6nronenue nucriepcuu cBera.

Pa3nen 6. OcHOBBI crIeUATBHOWH TEOPUHM OTHOCUTEIHLHOCTH

['panunel NpUMEHUMOCTH Kilaccuyecko MexaHuku. [locTynaTel croenuanbHON — Teopuu
OTHOCUTEJIbHOCTU: UHBAPUAHTHOCTH MOJYJII CKOPOCTH CBETa B BaKyyMme€, NPUHIUI OTHOCUTEIBHOCTH
DUWHIITEHHA.

OTHOCUTEIHHOCTH OJTHOBPEMEHHOCTHU. 3aMe/JIEHUE BPEMEHH U COKPAIICHHUE JUTUHBI.

DHeprus U UMITYJIbC PEISTUBUCTCKON YaCTULIBI.

CBsi3b Macchl € YHEPTUEN U UMITYJILCOM PEISITUBUCTCKOM YaCTHUIIBI. DHEPTUsI TTOKOS.

Pa3nen 7. KBantoBas ¢pusuka
Tema 1. dnemenmul K6AHMOGOU ONMUKU
®otonbl. Dopmyna [Tnanka cBsi3u sHEprHM GOTOHA C €T0 YaCTOTOW. DHEPTUSI K UMITYJIbC (DOTOHA.
OtkpbiTue u uccnenoanue (orordpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl ¢porodddekra.
VYpaBuenue Ditamreiina s pororddexra. «Kpacnas rpanuma» gorospdexra.
Jasnenue cBera. OnbiTe! [1. H. JleOenena.
XUMHUYECKOE IEMCTBUE CBETA.
TexHuuecKkue ycTpoicTBa M MPaKTUYECKOe MPUMEHEeHHE: (POTOITEMEHT, POTOJATUNK, COTHEUHAS
Oatapesi, CBETOUO/I.
Jlemoncmpayuu
D010 heKT Ha YCTAaHOBKE C IMHKOBOU TIACTUHOM.
HccnenoBanue 3aKOHOB BHEIIHETO POTOIPPeKTa.
CBeToauoI.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OnbiTel Pezepdopna mo paccesHuro o -yactuil. [lmanerapnas moaens
atoma. Iloctynatsl bopa. U3znydyenue u nornouieHue GOTOHOB IpU MEpexo/ie aToMa ¢ OJHOTO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnekTpoB. CriekTp ypOBHEN SHEPTrUU aToMa BOJIOPO/a.
BosiHoBBbI€ cBoiicTBa yacTull. Bonuel ae bpoitnsa. KopryckyisspHO-BOJIHOBOM Ayalu3M.
CnoHTaHHOE U BBIHYK/IEHHOE U3JIy4YEHUE.
TexHuYecKkre yCTpONCTBA M MPAKTUYECKOE NMPUMEHEHUE: CIEKTPAIbHBINA aHAINU3 (CIIEKTPOCKOII),
Ja3ep, KBAHTOBBIM KOMITBIOTED.
Llemoncmpayuu
Monenb oneita Pezepdopaa.
Omnpenenenye JJIMHBI BOJIHBI JIa3epa.
Habmtoienne nuHeRvaThIX CIEKTPOB U3ITyUYEHUSI.
Jlazep.
Yuenuueckuii sxkcnepumenm, nabopamopHule pabomoi
Halnronenue mMHEHYaTOro CrekTpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI, JIOKA3bIBAIOLIUE CJIOXKHOCTh CTpoeHHus sjapa. OTKpbITHE PpPaglMOaKTHUBHOCTH.
OmneiTel Pe3zepdopaa mo onpeneneHuio coctaBa paguoakTUBHOrO u3nyuenus. ColicTBa anbda-, Oeta-,
ramma-usilydyeHus. BiausHue pagroakTHBHOCTH HA KUBbIE OPraHU3MBI.
OTtkpseiTHE ITpOTOHA U HelTpoHa. HykionHas Moaens anpa I'elizenOepra—lBanenko. 3apsy sapa.
MaccoBoe uncno sapa. M3ortomnsl.
Anbda-pacnaa. ODIEKTPOHHBI W TO3UTPOHHBIM Oerta-pacman. ['amma-usznmyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.
DHeprusi cBsi3u HYKJIOHOB B spe. S nepHble cuibl. JleekT macchl siipa.
SInepHble peakuuu. JleneHue U CUHTES SAEP.
SAnepusiii peaxtop. TepMmosinepHblii cunTe3. [IpoGieMbl M NEPCHNEKTUBBI SAEPHON 3HEPIETHUKH.
DKOJOTMYECKUE ACTIEKThI IEPHON IHEPTETUKHU.
OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.



MeTo 161 HAOMIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

dyHIaMEHTAIIbHBIE B3aUMOICUCTBUS. ENMHCTBO (Pr3nyueckoit KapTUHBI MHPA.

TexHu4ecKue yCcTporucTBa U NMPAKTUUECKOEe TPUMEHEHHUE: T03UMETP, KaMepa BunbcoHa, siaepHbIi
peaktop, arToMHast 6omoa.

Jlemoncmpayuu

CUY€TUMK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM (oTOrpausim).

Pa3nen 8. Di1eMeHTBHI ACTPOHOMHH U ACTPOPHU3UKH

Ortanbl pa3BUTHs acTpoHoMUH. [IpuKiiagHOE 1 MEUPOBO33pEHUECKOE 3HAUEHNE ACTPOHOMUHU.

Bun 3Bé3nnoro He6a. Co3Besusl, spkue 3BE3/1bl, IUIAHETHI, UX BUAUMOE JABHIKCHHUE.

ConneuHas cucrema.

Connue. ConHeuHasi akTUBHOCTb. Vctounuk sHeprun CosHua u 3BE371. 3BE31bI, UX OCHOBHBIE
XapakTepUCTUKHU. JlmarpaMma  «CHEKTpalbHBIA  KJIacC — CBETHUMOCTbY». 3BE3MBI  TJIABHOM
IIOCJIE0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» Ul 3BE3] IVIABHOM IOCIIEIOBATEIBHOCTH.
Buytpennee ctpoenue 38€31. COBpeMEHHbIE IIPEJICTABICHMS O IPOUCXOXKACHUU U 3Bomonuu CosHIa U
3BE31I. DTaITbl )KU3HH 3BE3]I.

Mneunsiii [lyTe — nHama [Mamaktuka. Ilonoxkenue u nBuxkenne ConHua B ['amaktuke. Tumbl
ranakTuk. Panquoranakruku u kBa3zapel. UEpHbIE ABIPHI B sApax rajJakTHK.

Bcenennas. Pacummpenne Beenennoii. 3akon Xa66na. Paz6eranue ranaktuk. Teopust bonbiioro
B3pbIBa. PenmukroBoe nsiydeHue.

MacmtabHast ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtonenuss HEBOOPY>KEHHBIM TIJIa30M C HCIIOJIb30BAaHHEM KOMITBIOTEPHBIX NPUIIOKEHUH IS
OTpezeNICHUs MOJI0KEHHUSI HeOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE c0o3Be31us CeBepHOro
MOJTyIIapHs U APKUE 3BE3MBI.

HabGmronenus B teneckon Jlynsl, miianer, Mneunoro [lytu.

O0o0maroniee NOBTOpPeHUE

Ponp u3ukm ¥ acTpOHOMUH B DKOHOMHYECKOM, TEXHOJIOTHYECKOM, CONMATIBHOW M 3THUYECKOU
cdepax e TeNbHOCTH YeI0BeKa, POJib U MECTO (PU3UKHU U ACTPOHOMHUH B COBPEMEHHON HayYyHOU KapTHHE
MHpa, poiib (Ppu3rUecKor Teopur B (POPMHUPOBAHUH TIPEICTABICHUH 0 PU3HMUECKON KapTHHE MU A, MECTO
(Gu3n4ecKkoil KapTUHBI MUpPa B OOILEM DSy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX IPEACTaBICHUH O
IIPUPOJIE.

MesknpeaMeTHble CBSI3H

W3yuenne kypca ¢usuku 0Oa3oBoro ypoBHsS B 11 Kkjacce ocCylIecTBISETCS C  y4ETOM
COJIep KaTeNIbHBIX MEXIPEIMETHBIX CBSI3eH ¢ KypcamMH MaTeMaTWKH, OMOJIOTHH, XUMHH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemmnvle nowsamusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAy4YHOI'O TO3HAHMS: SBIICHUE,
Hay4HbIl (akT, runoresa, (¢uU3MYeckas BeIMYMHA, 3aKOH, TEOpHsl, HAOIIOJEHHE, HKCIEPUMEHT,
MOJIEIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxka: penieHne CUCTEMBbl YPaBHEHHUM, TPUTOHOMETpUUYECKUE (PYHKLHUU: CUHYC, KOCHHYC,
TAQHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M MX IPOEKIUH HA OCHU
KOOpJIMHAT, CJI0)KEHHE BEKTOPOB, IPOU3BOJHBIC 3JEMEHTApHBIX (YHKUMNA, NTPU3HAKU 10A00us
TPEYroJbHUKOB, ONPEIEIeHHE IIIOMAAN IIIOCKUX GUryp u 00béMa Tel.

Buonozus: 3neKTpuyYecKUe SIBIEHUS B >KUBOH Npupone, KojeOaTelabHble ABMKEHHSI B JKUBOU
IIPUPOJIE, ONITUYECKHE ABJICHUS B KUBOU NPUPOAE, AEHCTBUE PaJUallMi HA KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAUINYECKasi CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI
00pa30BaHMs KPUCTAIUINYECKOM PEIIETKY, CIIEKTPATIbHBIN aHAIN3.

l'eocpaghus: wmarHuTHBIE TOMIOCAa 3€MJIM, 3a€KH MArHUTHBIX pyJ, (OTOChEMKA 3€MHOM
MOBEPXHOCTH, MPECKa3aHUE 3EMIIETPSICEHU.



Texnonoeus: JMHUAW DIIEKTPOIIEpPENad, IEHEPATOp IIEPEMEHHOIO TOKA, JJICKTPOABUIATEINb,
UHAYKIMOHHAs Te4yb, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJTHEUHas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS NNPOI'PAMMBLI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUA

OcBoenue yueOHOro npeamera «Dus3uka» Ha ypoBHE cpenHero oodiero oopasoBanus (0a30BbIN
YPOBEHB) JIOJHKHO 00ECTICUYUTh JOCTHIKCHHE CISAYIOMINX JTMYHOCTHBIX, METAIPEAMETHBIX U IPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIudHOCTHBIE pe3ylbTaThl OCBOCHHsI ydeOHoro mpeamera «®Du3MKa» MOKHBI OTpaxaTh
TOTOBHOCTh W CIOCOOHOCTh OOYYArOIIUXCS PYKOBOJCTBOBATHCS CHOPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMON II€HHOCTHBIX OPHUEHTAIIMK, MO3UTHBHBIX BHYTPEHHUX YOCXKICHHMH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IEHHOCTSAM POCCHIICKOTO OOIIECTBa, paCIIMPEHHE KXU3HEHHOTO
OTbITAa M OIBITA JIEATEIHHOCTH B IPOIECCE PEaTu3allid OCHOBHBIX HAMPABICHUA BOCIUTATEIHHON
JESTeILHOCTH, B TOM YHCIIC B YaCTH:

1) rpaaaHCcKOro BOCIUTAHMSA:

c(OPMUPOBAHHOCTh TPAKIAHCKON TO3UIIMN OO0YYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO O0IIEeCTBa,

MPUHATHE TPAAUIIMOHHBIX 00IIEUYeTIOBEUECKUX TYMAaHUCTHUYECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JISSITENILHOCTh B HHTEPECAX IPaTaHCKOT0 O0IIEeCTBa, y4aCTBOBATh
B CAMOYIIPABIICHUH B 00pa30BaTEeILHON OpraHU3aIluH;

YMEHHE B3aUMOJICHCTBOBATh C COIIMAIbHBIMH MHCTUTYTaAMU B COOTBETCTBUU C UX (PYHKUMSIMH U
HA3HAYCHHEM;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATSIIBHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPakKIaHCKON HICHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIICHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM POCCUHCKUX YUEHBIX B
ob6nacTu GU3UKA U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIHTAHUS

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ITHUECKOTO ITOBEICHHSI,

CIIOCOOHOCTH OIICHMBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIIEHHUS, OPUEHTHUPYSCh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JCSITETFHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYHUBOTO OYAyIIETro;

4) 3CTEeTHYECKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYas JCTETUKY HAYyYHOTO TBOPUYECTBA, MPHUCYLIETO
du3nveckoil HayKe;

5) Tpy/10BOr0 BOCIIMTAHUSI:

MHTEpEC K pa3nuyHbIM chepaMm MnpodeccHnoHaNbHON NeSATENbHOCTH, B TOM YHUCIE CBSI3aHHBIM C
($U3UKOI M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP Oyayluei npodeccun u peann30BbIBaTh
COOCTBEHHBIC )KM3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHI0 M CaMOOOpa30BaHWIO B 00JacTH (U3MKKA Ha
MPOTSKEHUU BCEW JKU3HU;

6) 3K0JI0rHYecKOro BOCHUTAHMSA:

c(OpPMUPOBAHHOCTh ~ JKOJOTMYECKOH  KYyJbTYphl, OCO3HAHUE  IJIO0ATBHOTO  Xapakrepa
HKOJIOTHUECKUX MPobiem;

IJIAHUPOBAHUE M OCYLIECTBIICHUE JICUCTBUM B OKPY’KAIOUIEH CpeJe HAa OCHOBE 3HAHUS LEJeH
YCTOWYHBOTO Pa3BUTHS YEIIOBEUECTBA;

paclIipeHne OMbITa JEATEIBHOCTH AKOJIOTMUYECKON HANpPaBIEHHOCTH HAa OCHOBE HMEIOIIMXCS
3HaHUH 10 QU3HKE;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS:



c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
buznyecKoil HayKu;

OCO3HaHWE IICHHOCTH HAayYHOW [eATeNIbHOCTH, TOTOBHOCTh B TIpOLIECCE H3YYCHHS (QHU3HUKH
OCYILECTBIISATh MPOEKTHYIO U UCCIIEIOBATENbCKYIO JACSITEIbHOCTh HHANBHUYaTbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTeibHBbIE YHUBEPCAJbHbIE Y4eOHbIE el CTBUS
Ba3zoBrble Jijornueckue aeiicTBuA:

CaMOCTOSITENLHO (hOPMYJIUPOBATH U aKTyaIU3UPOBATH MIPOOIIEMY, pacCMaTpPUBaTh €€ BCECTOPOHHE,

ONPENIEATh LEH IeATeTbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUHU UX JOCTUKEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX (DU3UUCCKUX SIBJICHUSX;

pa3pabaTeiBaTh IUIAH PEHICHUS TPOOJEMBI ¢ Y4ETOM aHallM3a HWMEIOIIUXCS MaTepHalbHBIX W
HEMaTEepHUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JIEATEIHHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IICJISIM, OIICHUBATH
PUCKHU TOCIEACTBUH AEATENbHOCTH;

KOODIMHUPOBATb W  BBIIOJNHATH padOTy B  YCIOBUAX pEabHOrO, BHPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBaTh KPEATUBHOE MBINIJICHHE NP PEIICHUH KU3HEHHBIX MPOOIEM.

Ba3oBble nccienoBarejibcKue 1eHCTBHUS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOYSBBIMH MTOHATHUSAMHI M METOaMHU (PU3UYECKON HAYKH,

BJIQ/ICTh HaBBIKAMH y4e€OHO-UCCIIEIOBATENLCKON M MPOCKTHOMN NEATEIHHOCTH B 00IacTH (PU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIIEHOMY ITOMCKY METOJIOB peleHHs 3aaad (hU3MYecKoro
CoJIep KaHus1, MPUMECHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

BJIAACTL BHAAMU JCATCIBHOCTH 110 IMOJYYCHHUKO HOBOI'O 3HAHUA, Cro HWHTCPHPCTALIUH,
npeo6pa3013aHI/Ho U MIPUMCHCHHUIO B Pa3IMYHBIX y‘-IC6HI)IX CUTyalusX, B TOM YHCJIC IpU CO3JaHUU
y4eOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITH MIPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyallU3UpOBATh 33Jady, BBIIBHTaTh THUIOTE3Y €€
pPeIICHN, HAXOAWTh ApTyMCHTHI JJId J0Ka3aTClibCTBAa CBOUX YTBep)KHeHHﬁ, 3a/1aBaTh MapaMCTpbl U
KPUTEPHH PEUICHUS;

AHAIM3UPOBATH MOJTYYCHHBIC B XOJI€ PEIICHMS 3a/1a4ll PEe3yJbTaThl, KPUTUUYECKU OIICHUBATh UX
AOCTOBCPHOCTD, IPOTHO3UPOBATH U3SMCHCHUC B HOBBIX YCJIOBUAX,

CTaBHUTH U (HOPMYITHPOBATH COOCTBEHHBIC 33]]a4l B 00Pa30BaTEIbHON NESITEIPHOCTH, B TOM YHCIIE
pHU U3yYEHUH (PU3UKU;

JaBaThb OLICHKY HOBBIM CUTYyallUsAM, OLICHUBATb HpHO6peTéHHBIfI OIIBIT,

YMETH IIEPECHOCUTH 3HAHUSA 10 (1)I/ISI/IKC B IPAKTUYECCKYIO 00J1acTh KHU3HECACATCIIBHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JIACTEIH;

BBIIBUT'aTh HOBBLIC UJCHU, IPCJIaraTb OPUIMHAJIbHBIC ITOAXOAbI U PCIICHUA,

CTaBUTH HpO6J’I€MBI 1 3a71a4M, JOIMYyCKAIHNE AJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ nnopmanmeii:

BJIAZICTb HaBbIKaMU IMOJIYUCHU A I/IH(bOpMaHI/II/I (1)I/ISI/I‘I€CKOFO COACPpIKaHNA M3 UCTOUYHHUKOB PA3HBIX
TUIIOB, CaMOCTOSATEJIBHO OCYLIECTBIATh IIOUCK, aHAJIW3, CUCTEMAaTH3alMI0 U HHTEPIpPETALHIO
UH(OPMALIUU Pa3IMYHBIX BUJIOB U ()OPM IPEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMAIIIH;

UCIOJIb30BaTh CpeJICTBA MH(GOPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTHMI B pELICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpraHM3allMOHHBIX 337a4 C COOJOJeHHeM TpeOoBaHUN
PrOHOMHUKH, TEXHUKHU O€30MacCHOCTH, TMTHUEHBI, PECYpCOCOEpPEKEHNs, IPABOBBIX U ITHUYECKUX HOPM,
HOPM HH(}OPMAIIMOHHON 6€3011aCHOCTH;

co3/1aBaTh TEKCTHl (DU3MYECKOIO COAEP)KaHUS B PA3NUUHBIX (popMaTax ¢ yd4éTOM Ha3zHauEHUS
uH(pOpMalU U 1IeJIEBOM ayJUTOPHUHU, BbIOKpasi ONTUMANIbHYIO (OpMY NPEACTABIEHUS U BU3yaJIU3allUH.

KoMMyHHKaTHBHBIE YHHBepcaJlbHble Y4eOHbIe JeilicTBUA:



OCYILECTBIISATH OOIIICHHE HAa YPOKaX (PU3UKH U BO BHEYPOUHOH J1ESTEIHHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOHQIIUKTHBIX CUTYallUH U CMSATYaTh KOH(IIUKTBHI;

pa3BEPHYTO U JJIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPE/CTB;

MOHHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHIUBUIYaTbHON pabOTHI;

BbIOMpaTh TEMAaTHKy W METOAbl COBMECTHBIX JEHCTBUH C Yy4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEW KayKJOr'0 WIEHA KOJUIEKTUBA;

IIPUHUMATB 1IEJIM COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BBIBATh U KOOPJAUHUPOBATH JEHCTBU 10 €€
JOCTH)KEHHIO: COCTaBIIATH IUIaH JEWCTBUM, pacHpeneisaTbh pOIM € YYETOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOU PabOTHI;

OLIEHMBATh KaueCTBO CBOETO BKJIaJa M KAXKIOrO YYaCTHHKAa KOMaHJbl B OOLIMIl pe3ysbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeularaTb HOBBIE IIPOEKTHI, OLICHMBATb HICH C MO3MIMM HOBU3HBI, OPUIMHAIBHOCTH,
IIPAKTHUYECKOM 3HAaUNMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMUYECKOE ITOBEICHHUE B DPA3JIMYHBIX CUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKE€HUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBepPcaJIbHbIE YUeOHbIE /IeiicTBHUS
Camoopranu3anmusi:

CaMOCTOSITENIbHO ~ OCYIIECTBJIATH [O3HABATENBbHYIO JESITENbHOCTh B 00MacTH (PU3UKU U
ACTPOHOMMH, BBISBIISTH MIPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIE 3aa4H;

CaMOCTOSITENILHO COCTAaBJIATH IUIaH PEIICHUs paCUE€THBIX U KaU€CTBEHHBIX 3a]1a4, I1JIaH BBITOJTHEHUS
MPAKTHUECKOI paboThI C yIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEANOYTCHHI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsTh paMK1 y4eOHOI0 ITpeIMeTa Ha OCHOBE JIMYHBIX MPEINOUYTEHUMH;

JIeNaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHHUIO W TPOSBICHUIO JPYIUIIUU B 00JacTH (DU3UKH, MTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTE/IEKT:

JlaBaTh OIEHKY HOBBIM CHUTYallMsiM, BHOCUTh KOPPEKTHBHI B JIEATEIbHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJITATOB LIETISM;

BIIa/ICTh HABBIKAMU TIO3HABATENBHOM peQIieKCUM KaK OCO3HAaHUS COBEPIIAEMBIX JCUCTBHA U
MBICITUTENBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

MCIOJIb30BaTh MPUEMBI peIeKCHH JUTsl OLIEHKU CUTYalluu, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHUS 0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YJIbTATOB JCSATEIbHOCTH;

IMPUHUMATD ce0sl, MOHNUMAsi CBOM HEIOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTyMEHTHI APYTUX MPU aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

NPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nporuecce nocTukeHs THYHOCTHBIX PE3YJIbTaTOB OCBOSHHUS IPOTPaMMBI 110 PU3UKE IJIs YPOBHS
cpenHero obmero oOpa3oBaHHs y OOYYarOIIMXCS COBEPUICHCTBYETCS SMOIMOHATBHBIA WHTEIJICKT,
penoararImuid chOpMUPOBAHHOCTD:

CaMOCO3HaHUS$, BKJIFOYAIOLIEr0 CIIOCOOHOCTh MOHUMATh CBOE AIMOLIMOHAIIBHOE COCTOSIHUE, BUJETD
HAIpPaBIICHUS Pa3BUTHUS COOCTBEHHON YMOLIMOHABLHOU chephl, ObITh YBEPEHHBIM B cebe;

CaMOpPETYJIMPOBAHUSI, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBE/ICHNE, CIOCOOHOCTH a1allTUPOBATHCS K SMOLIMOHAIIbHBIM U3MEHEHUSM U MPOSIBISITh THOKOCTD,
OBbITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBALIMHU, BKIIIOUAIOIIEH CTpEMJIEHUE K JOCTUKEHUIO LIEJIU U YCIEXY, ONTUMU3M,
MHULMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOXKHOCTEN;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AYMOIIMOHAIBHOE COCTOSIHUE JPYTHUX, YUUTHIBATD
€ro MpH OCYIIECTBICHNUHU OOIEHHs, CHOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BHICTPAaNBATh OTHOIIEHHUS C JPYTUMH JIIO/IbMU,
3a00TUTHCS, TPOSBIATH MHTEPEC U pa3peliaTb KOH(IUKTHI.



MNPEJIMETHBIE PE3VJIBTATHBI

K konuy o0yuenus B 10 ki1acce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHPOBAHUM COBPEMEHHON HayyHOU
KapTHHBl MHpA, B PAa3BUTUU COBPEMEHHOM TEXHMKM M TEXHOJIOTMH, B IPAKTHYECKOW IEATEIbHOCTU
JIIOICH

YUUTHIBaTh TPaHMIIBl MPUMEHEHUS H3YyUYEHHBIX (HU3NYECKHMX MOJIeNei: MarepuajibHas TO4YKa,
MHeplIUallbHas CUCTeMa O0TCYETa, aOCOIIOTHO TBEPAOE TEJO, UICAIBbHBINA a3, MOJEIHU CTPOCHHUS I'a30B,
KHUJIKOCTEH M TBEPBIX TN, TOUSUHBIN SJIEKTPUUECKHUM 3apsi1 IpU pelieHnn GU3NIECKUX 3a1ay;

pacrio3HaBath (U3NYECKUE SIBICHUS (IIPOIECCH) U OOBSICHATh UX Ha OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJIAPHO-KMHETHYECKOM TEOPHHM CTPOCHHs BEILECTBA W JJIEKTPOAMHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSAMOJMHEHHOE TBMKEHUE, CBOOOJHOE MaJIeHHE Tell, IBUKEHHUE IO OKPY>KHOCTH,
UHepIus, B3auMoieiicteue e, auddysus, OpoyHOBCKOE IBUKEHUE, CTPOCHHE KUIKOCTEH M TBEPABIX
TeJI, U3MEHEHHe O00bEMa Tel NpU HarpeBaHUM (OXJAXKICHUHU), TEIJIOBOE pPaBHOBECHE, HCIApEHHE,
KOHJCHCAlWs, IJIaBJICHNE, KPUCTAJIM3alusl, KUIIEHNE, BIa)KHOCTh BO3/yXa, MIOBBIIICHUE 1aBJICHUS rasa
IIPU €r0 HarpEeBaHUU B 3aKPBITOM COCYJIE, CBA3b MEXY ITapaMeTpaMH COCTOSIHUS ra3a B M30Ipolieccax,
JJIEKTpU3alLKs Tell, B3aUMOAEHCTBHUE 3apsi/I0B;

OINHCBHIBATh MEXAHWYECKOE JBIDKEHHUE, HCIONIb3Ysl (U3NUYECKHE BEIMYUHBI: KOOpAMHATA, MYTh,
HepeMeleHHe, CKOPOCTb, YCKOPEHHME, Macca Tella, CUjd, UMILYJIbC Tella, KUHETU4eCKas HHEPrHusd,
MOTEHLMAJIbHAs SHEPrus, MEXaHUuecKasi paboTa, MEXaHUYECKasi MOIHOCTb; MIPU OMUCAHUM MPABUIIBLHO
TPAaKTOBaTh (PU3MUECKHI CMBICT HCIOJB3YyEMbIX BEIMYMH, WX OOO3HAUYEHUS WM €JUHMIbI, HaXOIUTh
(opMyJIbl, CBA3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIMUHUHY C IPYTUMH BEINYUHAMUY;

ONMCHIBATh M3yUEHHBIE TEIJIOBBIE CBOMCTBA TN W TEIJIOBBIE SIBJICHMSI, UCHONB3YS (PU3NUYECKUE
BEJIMYMHBL: JABJICHUE Tra3a, TEMIEpPaTypa, CPEeIHAs KUHETHYECKas DHEPIHsl XaO0THYECKOTO JBHKEHUS
MOJIEKYJI, CPETHEKBaAPATUYHAS CKOPOCTh MOJIEKYJI, KOJMUYECTBO TEILIOThI, BHYTPEHHSS SHEPrus, paboTta
raza, K0O3()(UIIMEHT MOJIE3HOTO JICHCTBHS TEIUIOBOTO JIBUTATEIS; PH ONMCAHHUHU MPABHIILHO TPAKTOBATh
(GU3M4eCKuil CMBICI MCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHMS M EIUWHUIIBI, HaXOAUTh (HOPMYJIH,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMU BETMUUHAM;

ONMCHIBaTh H3YYEHHbIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA U JJIEKTPUUYECKUE SBICHUS
(mpouecchl), HCHONB3Ys (U3NYECKUE BEIMYUHBL DJJIEKTPUYECKUH 3apsijl, 3JIEKTPUUYECKOe IIOJIE,
HANpsDKEHHOCTH T0JISI, MOTEHIMAJ, Pa3HOCTh IOTEHUMAJIOB; IPU ONHUCAHUU IPAaBUIBHO TPAKTOBATh
¢u3MUeCKUil CMBICT HUCIONB3YEMBIX BEIMYMH, MX OOO3HAUYEHHUS W CIUHHIIBI; YKa3bIBaTh (POPMYIIBL,
CBSI3bIBAIOIME JAaHHYIO (U3NYECKYIO BEJIMYUHY C APYTUMH BEIUUUHAMY;

aHAJTM3UPOBATh (PU3NUECKUE MPOLIECCH U SIBJICHUS, UCTIONIb3Ys (U3NUECKUE 3aKOHBI M IIPUHIIUIIBL:
3aKoH BceMupHoro tsrotenus, |, |1 u 11l 3akonsl HproTOHA, 3aKOH cOXpaHEHMsI MEXaHUYECKOW dHEPTUH,
3aKOH COXPaHEHMsI MUMITYJIbCa, MPUHIUI CYNEPHO3ULMH CHUJI, IPUHIUII PaBHOIPAaBUS HMHEPLUAIBHBIX
CUCTEM OTCUE€Ta, MOJEKYJSIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHMS BEIIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpeaHel KHHETUYECKON YHEPTUHU TETIJIOBOTO IBHKEHHUSI MOJIEKYIT ¢ aOCOIIOTHON TeMITepaTypoi, TIepBhIi
3aKOH TepMOJIMHAMUKH, 3aKOH COXPaHEHUsI AIEKTPUIECKOTro 3apsiia, 3akoH KysoHa, npu 3Tom pa3inuyaTh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPA)KEHUE U yCIIOBUS (IpaHUIlbl, 00JacTH)
IIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIIBI JCHCTBHUS MAIIWH, MPHOOPOB M TEXHUYECKUX YCTPOWCTB;
pas3ynyarh yCiIoBUs UX O€30IaCHOr0 UCIOJIb30BaHMS B IOBCEAHEBHOM KU3HH;

BBIMIOJIHATh OKCIEPUMEHTHI 10 HCCIEAOBAaHUIO (PU3MUECKUX SBICHUH M TPOIECCOB C
HCIIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH, IpU 3TOM (HOpMyIHpoBaTh NpolieMmy/3agady U
TUIOTE3y y4eOHOro SKCIIEPHUMEHTA, COOMpaTh YyCTAaHOBKY M3 MPEI0KEHHOr0 000py/10BaHus, IPOBOAUTh
OTBIT U (OPMYJIUPOBATH BHIBOJIBI,

OCYILECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEpEHHs (PU3NUECKUX BEIWYHH, MPH 3TOM BBIOMPAThH
ONTUMAJIBHBIA CHOCO0 HM3MEpeHHsT M HCIOJb30BaTh M3BECTHBIE METOJbI OLEHKH IOrPEIIHOCTEN
U3MEPEHUN;

UCCJIEJIOBATh 3aBUCHMOCTH MEXIY (U3NYECKUMHU BEJIMYMHAMHM C HCIOJb30BAHUEM MPSIMBIX
U3MEpPEHUIl, IPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATh PE3YJIbTAThI OJYUYEHHOMN 3aBUCIMOCTH
¢u3nuecKux BeJIMYUH B BUJE TAOIMIl U TpaUKOB, AeTaTh BBIBObI 10 pe3yJIbTaTaM HCCIeI0OBaHHUS;



cobOmroaTh mpaBmwiia 0€30MacHOTO TPyJAa MpH IMPOBEAECHUM HCCIEIOBAaHUN B paMKax y4eOHOro
JKCHEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM M MPOEKTHOM  JESATENbHOCTH C  HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U 1a0OPAaTOPHOTO 000PYA0BaHMS;

pemiath pacu€THBIC 3a/a4d C SBHO 3aJaHHONW (PU3MUECKONW MOETbIO, UCIONb3Yys (U3UUYECKUE
3aKOHBI M MPUHIUIIBI, HA OCHOBE aHallM3a yCIIOBUS 33Ja4d BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIIEISTH
¢du3nyeckue BeNUYMHBI U (HOPMYJIbl, HEOOXOIUMBIE IS €€ PELIeHUs, IPOBOIUTh PAacu€Thl U OLICHUBATH
PEaIbHOCTD MOJYYEHHOTO 3HAaUYEHUs (PU3HMUECKON BEIMUHHBI,

pemarb KadyeCTBEHHBbIE 3aJa4yM: BBICTPAUBATH JIOTHYECKH HEINPOTHBOPECUMBYIO ILEMOYKY
paccy’kKJeHUi ¢ OIOPOM Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SABIICHMUS;

UCIMOJIb30BATh MPU PELICHUH YYeOHBIX 3a7lay COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHU IS
NIOMCKa, CTPYKTYpUpPOBaHMS, WHTEPHpPETAlMU M TMPEACTaBICHUS Y4YeOHOM M Hay4dHO-IOMYJISpPHON
UHGOpPMALIMY, MOJYYECHHOM U3 pa3IM4YHBIX HCTOYHUKOB, KPUTUYECKU AHAIU3MPOBATH I10JIy4aeMyO
UH(pOpMaILINIO;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHbIX YUEHBIX-(U3UKOB B pa3BUTHUE HAYKH,
00BsSICHEHHUE MTPOLIECCOB OKPYIKAIOILEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIMOJIb30BATh TEOPETHUYECKHE 3HAaHUS MO (U3MKE B IMOBCEIHEBHOW KM3HM I OOecredeHus
0€e3011acHOCTH IpU 00pallleHUH ¢ TPUOOpaMu U TEXHUUECKUMHU YCTPOMCTBAMH, JIJIsl COXPAHEHUS 310POBbs
U COOJIOACHUST HOPM HKOJIOTHYECKOTO MTOBEJICHHSI B OKPY KalOLIeH cpefe;

paboTaTh B rpyIIIe C BBITOJHEHUEM PA3TUYHBIX COLIMAIBHBIX POJIEH, IUTAHUPOBATh pabOTY IPYIIILI,
PaLMOHATIBHO PACHPENEIATh 00A3aHHOCTH U INIAHUPOBATH JIEATEIIbHOCTh B HECTAHJAPTHBIX CUTYAIUsX,
a/IeKBaTHO OLIEHUBATh BKJIAJ KaXKJIOTO U3 YYACTHUKOB IPYIIIHI B PEIIEHUE paCCMATPUBAEM Ol MPOOIEMBI.

K xoniy o0yuenus B 11 ki1acce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIINXCS YMEHUI:

JIEMOHCTPHUPOBATh HA MpUMepax poJib U MECTO (PU3MKH B (OPMUPOBAHUHM COBPEMEHHOM HAy4HOM
KapTUHBl MHpa, B Pa3BUTHH COBPEMEHHOW TEXHMKM M TEXHOJOTHH, B MPAKTUYECKOH AEATEIbHOCTH
JFO/IEeH, IETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBAaTh TPAHUIBI IPUMEHEHUS U3YUEHHBIX (U3MUECKUX MOJEJEH: TOUEUHBIN JIEKTPUUECKUN
3apsij, JIy4 CBETa, TOUEUHbII HCTOUHUK CBETA, A/IepHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO sIJIpa
NpU petieHnr GU3NIECKUX 3ajay;

pacnio3HaBath (u3nueckue sBICHHS (MPOLIECCHI) M OOBSICHATH HMX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKM M KBAHTOBOW (DM3MKM: »BIIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aWMOJICHCTBHE MAarHMUTOB, DJIEKTPOMArHUTHAS WHIYKIHS,
JIEWCTBUE MAarHUTHOTO IIOJII HA MPOBOJHMK C TOKOM M JBWXKYIUMMICS 3apsl, 3JIEKTPOMAarHUTHBIE
KOJIeOaHUS W BOJIHBL, NPSIMOJIMHEHHOE pacHpoCTpaHEHHE CBETa, OTPaXEeHHe, NpPeToMIICHHE,
uHTephepeHIys, TUPpakius U HOJIAPU3ALUs CBETa, AUCHEPCUs CBeTa, (oTodnekTpudeckuii 3ddext
(potoaddexr), cBeTOBOE HaBICHWE, BO3HHMKHOBEHHE JIMHEMYATOTO CIIEKTpa aroMa BOJOPO/Ia,
€CTECTBEHHAsl U MCKYCCTBEHHAs paJ0aKTUBHOCTb;

ONHKCHIBATH HM3yUYCHHBIC CBOWMCTBA BeEmIECTBA (PJIEKTPUYECKHE, MAarHUTHBIC, OITHYECKHE,
ANIEKTPUUYECKYI0 TPOBOAMMOCTh PA3JIMYHBIX CPEI) M OJCKTPOMArHUTHBIC SIBJICHUS (TIPOIIECCHI),
UCTONb3ys (pU3MUECKHE BEIMYMHBL 3JEKTPUUECKUI 3apsij, CHJIa TOKAa, JIEKTPHUUECKOe HaNpsKEeHHUE,
3JIEKTPUYECKOE CONPOTHBIIEHHE, PA3HOCTb MOTEHIMAJIOB, 3JIEKTPOJABMXKYIIas cuia, pabora TOKa,
WHIYKIUS MarHUTHOTO TONs, cuia Ammepa, cuia JlopeHma, WHIYKTHBHOCTh KAaTYIIKH, SHEPTHS
3JIEKTPUUYECKOI'0 U MarHUTHOI'O MOJIeH, NEeproJl U 4acToTa KojeOaHHi B KojaeOaTeIbHOM KOHTYPE, 3aps
U CWJIa TOKa B MpOIlecce TApMOHUYECKUX DJIEKTPOMArHUTHBIX KojeOaHWi, (POKyCHOE paccTosiHHE U
ONITUYECKasi CUJIa JIMH3BI, IPH ONMCAHWH NPABUIIBHO TPAKTOBATh (U3NYECKUN CMBICT HCIOJB3YyEeMbIX
BEJIMYMH, UX OOO3HAYCHMsI M €IMHUIIbI, YKa3bIBaThb ()OPMYJIbI, CBSI3bIBAIOLINE IAHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMUUHAMM;

OIKCHIBATh M3YYECHHBIC KBAHTOBBIC SIBJICHHUS WM TIPOILIECCHI, UCIONB3Ysl (PU3MUECKUE BEIWYHHBIL:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTA CBETA, YHEPT U U UMITYJIbC (POTOHA, IEPHOA
HOJTypacIiajia, SHEPTHsl CBS3H aTOMHBIX S, IPU ONMKMCAHUH PABUIBHO TPAKTOBATh (PU3UUYECKUIN CMBICI
UCTIOJIb3YEMBIX BEIWYHH, UX 0003HAYCHUS W €IMHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JTAHHYIO
(GU3MYECKy0 BETUUNHY C IPYTMMHU BEIMYMHAMH, BBIYUCIIATE 3HaU€HUE (PU3MUECKON BEIINYHHBI,



aHATTM3UPOBATH (PH3UUECKUE TPOLIECCH U SIBICHUS, UCIIONIB3YS (U3NUECKUE 3aKOHBI M TIPUHITHIIBL:
3akoH OMa, 3aKOHBI ITOCIIEA0BATEIHHOTO U MapaUIeIBbHOTO COCAMHEHUS TPOBOTHUKOB, 3aKOH JKoyms—
JleHua, 3aKOH 3JI€KTPOMarHUTHON MHIYKIMH, 3aKOH MPSAMOIMHEHHOT0 paclpoCTpaHEHUsI CBETa, 3aKOHbI
OTpPaKCHHsI CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHME JDWHINTEHHA i ¢dorodddekra, 3aKoH
COXpaHEeHHS SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPHUECKOTO 3apsiaa, 3aKOH
COXpaHEHMs MaCCOBOT'0 YMCIIA, OCTYaThl bopa, 3aKoH paJuoakTUBHOIO pacnaja, Ipy 3TOM pa3inyarb
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE M YCIIOBUS (IpaHUIIbI, 00JacTH)
IPUMEHUMOCTH;

OIpeNeNIATh HAIIPABJICHUE BEKTOPAa MHIYKIMHM MAarHUTHOIO IOJS NPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuibl Jlopenua;

CTPOUTH M OIIUCBIBATH N300paKEHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOH JIMH30M;

BBINOJIHATD OKCIEPUMEHTBl 110 HCCIEAOBAaHUIO (PU3MYECKUX SBJICHUH M IPOLIECCOB C
UCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEpPEHHI: MpH 3TOM (PopMyIupoBaTh Mpobiemy/3anady U
TUIOTE3y Y4eOHOTO IKCIIEPUMEHTA, COOMpATh YCTAaHOBKY M3 MPEIOKEHHOTO 000pYI0BaHUS, TPOBOIUTH
OMBIT U (POPMYJIUPOBATH BHIBO/IBI,

OCYILECTBIISATh MpPsSIMble M KOCBEHHbIE M3MEpeHHs (U3NYECKUX BEJIWYMH, MPH 3TOM BBIOMpAThH
ONTUMAIILHBIA CHOCO0 HM3MEpEHHs] M HCIONb30BaTh M3BECTHBIE METOABI OLEHKH IOTPEIIHOCTEH
WU3MEpPEHN;

UCCIIEIOBAaTh 3aBUCUMOCTH (DPM3NYECKUX BEIMYUH C HUCIOJIb30BAaHUEM IPSIMBIX M3MEpPEHH: Ipu
3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOJYYCHHON 3aBHCUMOCTH (PU3HUECKHX
BEJIMYMH B BUJIC TaOIHII U TPAHKOB, JI€TaTh BBIBOKI 110 PE3yIbTaTaM HCCIICIOBAHNUS;

cobmoaTh mpaBuia 0€30MacHOro TpyAa IMpU NPOBEACHUU HMCCIEIOBAHUN B paMKax ydyeOHOro
HKCIEPUMEHTA, Yy4eOHO-HUCCIIEJOBATEIILCKOM W TMPOEKTHOW AEATENIbHOCTH C  HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U J1abOpaTOPHOTO 000PYIOBAHNUS;

pewiath pacuéTHbIE 3a/laud C SIBHO 3aJaHHOW (U3MYECKOW MOEIbI0, UCHONb3Yys (U3NUYECKUE
3aKOHBI U TPUHIIMIIBI, HA OCHOBE aHAJM3a YCJIOBUS 3a/laud BHIOMPATh (PU3UYECKYIO MOJEIb, BBIICIATh
¢u3nveckre BeMUYNHBI U (HOPMYJIIBI, HEOOXOIUMBIE ISl €€ PEHICHHUs, TPOBOIUTH PACUETH U OIICHUBATH
PEaTbHOCTb MOJYUYEHHOIO 3HaUeHUs (PU3MUECKON BEINUHHBI,

peliaTh KauyeCTBEHHbIE 3a/laud: BbICTpaMBaTh JIOTUYECKH HEMPOTUBOPEUYHMBYIO  LIEMOUYKY
paccykJIeHH ¢ OOpOo Ha N3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UYECKUE SBIICHHS,

UCIOJIb30BATh IIPU PELICHUH Y4eOHBIX 3a7jay COBPEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOIMU IS
MIOUCKA, CTPYKTYPHUPOBAHMs, UHTEPIpETallMd M MpPEACTaBICHHUS Yy4yeOHOM W Hay4YHO-TIOMYJISIPHOM
uHPOpMALIUK, TOMYYECHHOHM W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH AHAIM3HPOBATH IOIyYaeMYyIO
nHpopmaIuio;

OOBSICHATh NPUHIUIBI JACHCTBHS MAaIIWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, pazivyaTh
yCIIOBHS UX 0€30MAaCHOT0 MCIIOJIb30BAaHUS B TOBCETHEBHOM KU3HU;

MPUBOANTH TPHMEPHI BKIIJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MTPOLIECCOB OKPYIKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCITIOJIb30BATh TEOPETHUECKHE 3HAHUS MO (PU3UKE B IMMOBCETHEBHOM JKU3HU IS 0OECTICUCHHS
0€30macHOCTH ITPH 0OpaIEHUH C MPHUOOPAMH i TEXHHYECKHUMHU YCTPOHCTBAMH, JUTSI COXPAHEHUS 3I0POBbS
U COOJIIOIEHUST HOPM HKOJIOTHYECKOTO MTOBEJICHHSI B OKPY KalolIel cpefe;

paboTaTh B rpyINIie C BBITOJHEHUEM PA3TUYHBIX COLUAIBHBIX POJICH, IUTAHUPOBATh paObOTY TPYIIIIHI,
palMoOHAIFHO PaCIPEACISITh O0s3aHHOCTH M TUIAHUPOBATH JIEATEIFHOCTh B HECTAHIAPTHBIX CUTYAIHSIX,
a/IeKBaTHO OLIEHUBATh BKJIA/l KQKJIOTO U3 YYaCTHUKOB I'PYIIIbI B PELIEHUE pacCMaTpUBaEeM O IPOOIeMBbI.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBo yacoB
Ne HaumeHoBaHue pa3enoB DuieKTpoHHbIE (HU(pPOBHIE)

n/n U TeM NPOrpaMmbl Bcero Kontpoabneie | IlpaxTuieckue o0pa3oBaTesIbHbIE pecypchbl
padoThI padoThI

Pazpen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA

®uznka ¥ METOJIBI HAYYHOTO 2 bubmuoteka I[TOK
MO3HAHHS https://m.edsoo.ru/7f41bf72

Hroro o pazaeny 2

11



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

Pa3zpen 2. MEXAHUKA

bubmmorexa LIOK
21 Kunewarnka > https://m.edsc]i).ruﬂf41bf72
bubanoreka [JOK
22 | Muuamuxa ! Attpsim edso0 41672
23 3aKOHBI COXpaHEHUs B 6 1 1 Bubmmoreka [IOK
MeXaHHKe https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Paznena 3. MOJIEKVYJISAAPHASA ®U3UKA U TEPMOANHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 Bubnmnorexa [IOK
KUHETHYECKOH TEOpUH https://m.edsoo.ru/7f41bf72
3.2 | Ocnobl TepMoMHAMUKH 10 . ﬁﬁgg :I/A/On:éelijasic.)rﬁ/?f41bf72
33| meimecrsa. dusomme 5 Bubmorexa LIOK
HepexobI https://m.edsoo.ru/7f41bf72
Hroro mo pazmery 24
Paznen 4. 3JJEKTPOANHAMUKA
4.1 | Onextpoctatiika 10 ! ESSQI :P/I/()n?eﬁc]foc.)rﬁ/?f41bf72
Hocrosmmerid . bubanorexa [JOK
4.2 e Torat s 12 1 1 Pttpsim eds00 741072
Hroro no pazneny 22
PesepBHOE Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB 68 4 4
1O ITPOTPAMME
11 KIIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB u (uudposbie)
n/n TeM MPOrpaMMbI Bcero Kontposbusie | IlpakTaeckne o0pa3oBaTeIibHbIE
padoThI padoThI pecypest
Pazgea 1. 3JEKTPOANHAMUKA
11 MarsnutHoe noe. 11 1 3 Bubmuoreka [TOK
DJNeKTpOMAarHUTHAS WHIYKITUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUS Y BOJIHBI
p |Mommmeomen ; L Bemownox
coneBans https://m.edsoo.ru/7f41c97c
29 MexaHuYecKue u 5 1 bubnroreka [IOK
3IIEKTPOMATHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
23 | Ommuxa 10 3 Ir?tytlgg :I;I/(r)r:.GeKdascL)Io(.)rI:/Yf41097c
Hroro mo pazmery 24

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH

31 OCHOBBI CIIENMATILHONU TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro mo pazmery 4
Pazgen 4. KBAHTOBASI ®PU3UKA
. Bbubnuorexa [JOK
4.1 DeMEHTHI KBAHTOBOH ONTHKH 6 https://m.eds00.ru/7f41c97¢
Bbuonuorexa [JOK
4.2 | Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
43 | Aromuoe supo 5 Bbubnuorexa [IOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMMHU 1 ACTPO®PU3NKHN

OneMEeHTBI aCTPOHOMUU U 7 1 Bbubnmorexa [JOK
actpou3uKu https://m.edsoo.ru/7f41c97c
HWroro no pazaeny 7
Pa3nen 6. OBOBILIAIOIIEE IOBTOPEHUE
Bubmmoreka [IOK
6.1 | Obobmaiomee nosroperne 4 https://m.edsoo.ru/7f41c97c
HUroro no pazaeny 4
PesepBHOE Bpewmst 3
OBIIEE KOJIMYECTBO YACOB 68 4 7
1O ITPOTPAMME
IMOYPOUYHOE IIVIAHUPOBAHHUE
10 KJIACC
Ne Kosm4ecTBo yacos Tara DJIeKTPOHHBIE A(PPOBHIE
lI/;l Tema Ypoka Beero KOHTpOJ’IbeIe HpaKTuquKne u3yuennus OﬁpaSOBaTeJILHBIe
padoThl padoThI pecypcbl
®uznka — Hayka o
1 npupoxe. Haydansre 1 Bubmmoreka [IOK
METO/IbI [IO3HAHUS https://m.edsoo.ru/ff0c32e2
OKpY’KaIoIIero Mupa
Pounb 1 MecTo ¢pu3nku B
hopMupoBaHUU
2 COBPEMECHHOW HAYIHOU 1 Bubmmoreka [IOK
KapTHHBI MHPA, B https://m.edsoo.ru/ff0c33e6
MPaKTHUYECKON
JIeATEJIbHOCTH JII0JeH
Mexannueckoe
JIBIDKCHUE.
, |Smememneer | B LOK
https://m.edsoo.ru/ff0c3508
JIBIDKCHUSL.
[Tepemetienne, CKOpOCTb,
YCKOpEHHUE
) |Pernee 1 B LOK
p https://m.edsoo.ru/ff0c3620
JIBIDKCHUE
PaBHOyCKOpEHHOE
5 Hgﬁr(?;igenﬂoe 1 bubnurorexa [IOK
o o https://m.edsoo.ru/ff0c372e
BBoaHbI KOHTPOIB
3HAHUH
5 | Voropeme caobommoro | 1 Bufmiorexa LIOK
P A https://m.edsoo.ru/ff0c39cc
TaICHUsI
Kpuposnuneitnoe
7 JIBYOKEeHME. [[BrokeHHe 1 bubnrotexa [IOK
MaTepHalIbHOM TOYKH 110 https://m.edsoo.ru/ffOc3ada
OKPYXHOCTHU
[TpuHnmn
8 lgzléglfil;:{eg:;)[fliﬁanbﬂme 1 bubmmorexa LHOK
) https://m.edsoo.ru/ff0c3be8
CHUCTEMBI OTCUETA.
[TepBriii 3axoH HeloToHa
Macca tena. Cuna.
9 [TpuHIun cynepno3unuu 1 bubmmorexa [IOK

cwi. Bropoii 3akoH

https://m.edsoo.ru/ffOc3be8
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Hrerorona s
MaTepHaIbHON TOUKH

10

Tperuii 3akoH HeroToHa
JIJIsl MaT€pUAIbHBIX TOUEK

bubnuoreka IIOK
https://m.edsoo.ru/ffOc3be8

11

3aKoH BCEMHUPHOTO
Taroterns. Cia
Tspkectu. [lepas
KOCMHUECKasi CKOPOCTh

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH
I'yka. Bec tena

bubnuorexa [IOK
https://m.edsoo.ru/ff0c3el8

13

Cuna TpeHus.
Koa¢ppuumenT tpenus.
Cuna conpoTHBICHUS
NP IBIDKCHUH Tella B
JKUJIKOCTH WJTH Ta3e

Bbubnuorexa [IOK
https://m.edsoo.ru/ff0c3f76

14

IToctynarensHoe u
BpallaTeabHOe JBMKEHUE
a0COIIFOTHO TBEPIOTO
Teja. MOMEHT CHIIBI.
IIneqo cunel. YcioBus
paBHOBECHS TBEPIOTO
Tena

Bbubnuotexa [JOK
https://m.edsoo.ru/ff0c41a6

15

Hmnynsc MaTepraabHOM
TOUYKHU, CUCTEMBI
MaTepHUaIIbHBIX TOUEK.
Wmnynsce cuisl. 3akoH
COXpaHEHMs IMITYJIbCa.
PeaxTuBHOE ABHKEHHE

Bbubnuorexa [IOK
https://m.edsoo.ru/ff0c43d6

16

Pabora u MOIIHOCTH
cwibl. Kunetnueckast
9HEPIUsl MAaTEePUATIBHON
toukn. Teopema 00
W3MCHECHHU
KHUHETUYECKOW SHEPruu

Bbubnuorexa [IOK
https://m.edsoo.ru/ff0c4502

17

[MoTeHunagbHast SHSPTHSL.
[MoTeHuuanpHas SHEPTHs
yupyro
neopMUpOBaHHOM

NPy KUHBL
[NoTeHimanbpHast SHEPTUS
Tesa BONMM3n
MOBEPXHOCTHU 3eMITH

bubnuorexa [IOK
https://m.edsoo.ru/ff0c461a

18

[MToreHuuanpHble 1
HETIOTEHINAIbHBIE CHIIBI.
CBs13b paboTHI
HETIOTEHIUAIIBHBIX CHJI C
N3MECHEHHEM
MEXaHUYECKOHN SHEPTUU
CHCTEMBI TeJl. 3aKOH
COXpaHEHHs
MEXaHUYECKOHN SHEPIUH

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

19

JlabopaTopnas paboTa
«HccaenoBanue cBsI3u
paboTHI CHITBI C
U3MECHEHHEM
MEXaHUYECKON IHEPTUH
TeJa Ha IpUMepe
pacTsDKeHHS Pe3MHOBOTO
KLyTay

20

KonTponsHas pabora o
teme «Knunemaruka.
JlnHaMuKa. 3aKOHBI
COXpaHCHHA B MCXaHUKEY

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c4b74
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21

OCHOBHEI€ TTOJI0KCHHUS
MOJICKYJISIPHO-
KMHETUYECKOU TEOpUHU.
BpoyHOBcKOe mBIKEHUE.

Muddysus

bubnuotexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep IBHKCHUS U
B3aUMOJIENCTBUS YACTHL]
BemecTBa. Moaenn
CTPOCHHS Ta30B,
JKUIKOCTEH U TBEPIBIX
Tell

23

Macca momnekyi.
KonuuectBo BemecrTna.
[TocTosiHHAast ABOoraapo

24

TemnoBoe paBHOBECHE.
Temneparypa u eé
n3Mmepenue. lllkana
temneparyp Llenbcus

25

WUneanpnbii raz B MKT.
OcHOBHOE ypaBHEHHE
MKT

bubnuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AbGconoTHas
TeMIiepaTrypa Kak Mmepa
CcpelHel KHHETUYECKON
SHEPIUU IBUKEHUS
MOJIEKYJI. Y paBHEHUE
Menneneena-
Knane#ipona

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbpTOHA.
I"a30BEIC 3aKOHBI

28

JlabopaTopHas paboTa
«HccnenoBanue
3aBHCUMOCTH MEXIY
napaMeTpamMu COCTOSHUS
Pa3peKESHHOTO ra3ay

29

U3zompouecce B
n/IealIbHOM Ta3e M UX
rpaduieckoe
[PEJICTABICHHUE

bubnuotexa [JOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHsIs HEpTUs
TEPMOJMHAMUYECKOM
CHCTEMBI U CII0COOEI €é
m3Mmenenus. KoauyectBo
TEIUIOTHI U paboTa.
BHYTpeHHSIS SHEPTHS
OJIHOATOMHOTO
HIEAIBHOTO ra3a

bubnuorexa [JOK
https://m.edsoo.ru/ff0c5952

31

Buzp! Tenmonepenay.
ITpomesxyTOUHBIH
KOHTPOJIb 3HAHUH

bubnuotexa [JOK
https://m.edsoo.ru/ff0c5c36

32

V nenbHas TEI0EMKOCTh
BenecTBa. Konmnuectso
TEIUIOTHI IIPH
TeIuIonepeiave.
AmrabaTHBIH TIporecc

bubnrotexa [IOK
https://m.edsoo.ru/ff0c5¢c36

33

[lepBbiii 3aK0H
TEPMOJUHAMUKU U €TO
MIPUMEHEHUE K
n3omnpoueccam

bubnuorexa [JOK
https://m.edsoo.ru/ffOc5efc

34

HeobpaTumocTs
MPOLIECCOB B IPHPOJE.

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c6230
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Bropoii 3akon
TePMOAUHAMUKHU

35

[TpuHuun nefcTus u
KIIJI TerioBoit ManmmuHbl

bubnuorexa [JOK
https://m.edsoo.ru/ff0c600a

36

Hukn Kapno u ero KITJ

37

DKOJIOTHYECKHE
POOIEMBI
TEIJIOOHEPTrEeTUKU

38

O06o0mIaroImuil ypok
«MonekynspHast GU3HKa.
OCHOBBI
TEPMOIMHAMU K

bubnrotexa [IOK
https://m.edsoo.ru/ff0c6938

39

KonrposnsHas pabora o
TeMe «MoreKyJspHast
(uzuka. OCHOBBI
TEPMOJIMHAMHUKI

bubnuorexa [JOK
https://m.edsoo.ru/ff0c6a50

40

[TapooGpazoBanue u
KOHZIGHCAIISL.
Hcnapenue u KumeHue

bubnuorexa [JOK
https://m.edsoo.ru/ff0c63b6

41

AOGconfoTHas 1
OTHOCHTEIbHAs
BIIXXHOCTB BO3/yXa.
Haceuuenssliii nap

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c64d8

42

TBépnoe Teno.
Kpucrammuaeckue u
aMopQHEIe Tena.
AHU30TPOIHS CBOMCTB
Kpuctaios. Kuakue
KPHUCTaJTBL.
CoBpeMeHHbIE
MaTepHaIIbI

Bbubnuoreka [JOK
https://m.edsoo.ru/ffOc65f0

43

[LmraBnenne u
KPHUCTaJLTH3AIIHS.

VY envHas Temnora
miaByienus. Cyomumarus

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c6708

44

YpaBHEHHE TEILIOBOTO
OajaHca

bubnuorexa [IOK
https://m.edso0.ru/ff0c6820

45

Onekrpuzanus Tel.
OnexTpudeckuil 3aps.
JIBa BHJA NEKTPHUECKUX
3apsiioB

bubnuorexa [JOK
https://m.edsoo.ru/ffOc6bcc

46

IIpoBoHMKY,
JRJIEKTPUKU U
MOJTYIPOBOJHUKH. 3aKOH
COXpaHEeHUs
9NEKTPUUECKOTO 3apsiia

bubnuorexa [JOK
https://m.edsoo.ru/ffOc6bcc

47

B3aumopeiictBue
3apsiioB. 3akoH Kynona.
Toueunsrit
EKTPUIECKUN 3aps]

bubnuorexa [JOK
https://m.edsoo.ru/ffOc6ced

48

Hanpsox€nnocTs
JIIEKTPUYECKOTO TOJIS.
[Tpunuun cynepno3suuuu
3IEKTPUUECKUX TMOJIEH.
JIunuy HanpsHKEHHOCTH

bubnuorexa [JOK
https://m.edsoo.ru/ff0c6df2

49

PaGoTa cun
JNEKTPOCTATUYECKOTO
moJis. Ilorenmman.
PasHocTh moTEHIIMAIIOB

Bubnuoreka [JOK
https://m.edsoo.ru/ffOc6f00

50

[IpoBogHMKH U
JIJIEKTPUKH B
3NIEKTPOCTATUIECKOM

Bbuonuoreka [JOK
https://m.edsoo.ru/ff0c7018
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noiie. Jlusnekrpudeckas
MIPOHULIAEMOCTh

51

DNEKTPOEMKOCTb.
Kongencarop

bubnuoreka IIOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD
IUIOCKOTO KOH/ICHCATOpA.
DHeprust 3apsHKeHHOTO
KOHJICHCATOPa

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnas paboTa
"U3mepenue
3JIEKTPOEMKOCTH
KOoHJIeHcaTopa"

54

[Ipunuun aeictus u
NpUMEHEHNE
KOHZIEHCATOPOB,
KOTIMPOBAIBHOTO
arnmnapara, CTpyHHOro
MpUHTEpA.
DJeKTpocTaTHIecKas
3amuTa. 3a3eMICHNe
3IIEKTPONpUOOPOB

55

DNEeKTPUUECKUH TOK,
YCIIOBHS €T0
CYyIIIECTBOBAHHSI.
[Mocrostanseii Tok. Cuna
toka. Hanpspkenue.
ComnporusieHue. 3aKoH
OmMa 151 yyacTKa IeTH

56

ITocnenoBarensHOE,
mapaienbHoe,
CMEIIaHHOE COeTMHECHUE
MIPOBOTHHUKOB.
JlaGoparopnast pabota
«H3yueHne cMelaHHoTo
COEIMHEHUS PE3UCTOPOBY»

0.5

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

57

Pabora 1 MOIIHOCTE
3IIEKTPUYECKOTO TOKA.
3axon /Dxoyns-Jlenna

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

58

3akon OMa 11 TOJIHOM
(3aMKHYTOIH)
3JIEKTPUUYECKOM LIETIH.
Kopotkoe 3ambikanue.
JlabopaTopras paboTa
«3mepenne D/1C
HCTOYHHKA TOKA M €r0
BHYTPEHHET O
COIPOTUBJICHUS

0.5

Bbubnuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

59

DJeKTpOHHAs
MPOBOIUMOCTH TBEPIIBIX
METaJIOB. 3aBUCHMOCTD
COIPOTHBIICHHS
METaJIIOB OT
TEMIIEPATYPBI.
CBepxIpoBOAUMOCTh

60

DJIEKTPUUECKHUI TOK B
Bakyyme. CBoicTBa
9IEKTPOHHBIX ITyYKOB

61

[MoxynpoBOHUKH, UX
coOcTBEHHAs U
npUMecHast
MPOBOJIUMOCTb.
CaoiicTBa p—Nn-
nepexoa.

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



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

[ToxynpoBoJHUKOBBIC
puOOpbI

62

DNEeKTPUIECKUN TOK B
pacTBOpax M paciuiaBax
JIEKTPOJIUTOB.
DNEeKTPOTUTHYECKAS
JIICCOLMALIYSL.
OnexTponaus

bubnuorexa [JOK
https://m.edsoo.ru/ff0c82ba

63

DNeKTPUUECKU TOK B
razax. CaMoCTOSTEeNbHBIN
Y HECaMOCTOSTEIbHBIN
paspsa. Monnus. [1nasma

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

64

DnekTpudeckue mpudopsl
1 yCTPOUCTBA U UX
MPaKTUIEeCKOe
npuMmeHenue. Ilpasuna
TEXHUKHU 0€30MacHOCTH

bubnuorexa [JOK
https://m.edsoo.ru/ffOc86fc

65

O6o06maromuii ypox
«ONEeKTPOANHAMIKA»

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c88be

66

KonrponsHas pabora o
TeMe «DIEKTPOCTATHKA.
[locTosHHBIH
3JIEKTPUYECKUH TOK.
Toxku B pa3In4HbIX
cpemax»

bubnmrorexa [JOK
https://m.edsoo.ru/ff0c8a8a

67

PesepBHbIi ypOK.
KonrponsHas padora mo
TeMe
"DnexTporuHamMuKa"

bubnurorexa [IOK
https://m.edsoo.ru/ff0c8c56

68

PesepBHbIi ypoOK.
O0600maromuii ypox 1o
temam 10 kiacca

bubnuotexa [JOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68

11 KJIACC

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTpoabHble
padoThI

IIpakTHyeckue
padoThI

Jlara
H3y4YeHUs

DJIeKTPOHHBIE UA(PPOBHIE
o0pa3oBare/ibHbIE

pecypcbl

ITocTostHHBIE MATHUTHI K
HMX B3aUMOJIEHCTBHE.
MaruauTtHoe nosne.
Bekrop maruuTHOM
uHAyKuuu. JInauu
MarHUTHOW MHAYKIUHU

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c9778

MaruauTtHoOe moje
MIPOBOTHHUKA C TOKOM.
OmnsIT DpcTena.
BsanmonericTBue
MIPOBOJHUKOB C TOKOM

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

JlabopaTopnas paboTa
«VI3y4eHre MarHuTHOTO
HOJISL KATYIIKH C TOKOM»

Bubmmoreka IIOK
https://m.edsoo.ru/ff0c98fe

JleficTBUE MarHuTHOTO
HOJISl HA IPOBOJHUK C
TokoM. Cuna Ammepa.
JlabopaTopnas paboTa
«UccaenoBanue
IEUCTBHUS IOCTOSIHHOTO
MarHuTa Ha PaMKy C
TOKOM)

Bubnmoreka [IOK
https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MarHUTHOTO
T0JIS1 Ha IBIKYILYIOCS
3apsHKEHHYIO YacTHLLY.
Cuna Jlopenma. Pabora
cuibl JlopeHua.
BBoaHbII KOHTPOIBL
3HAHUH

Bubmmoreka [JOK
https://m.edsoo.ru/ff0c9df4

DJEeKTpOMAarHUTHAS
uHaykuus. [Torok
BEKTOpa MarHUTHOU
uaaykuuu. 31C
HHIYKIMH. 3aKOH
3NEKTPOMArHUTHOM
uHaykuuu Papanes

JlabopaTtopHas paboTa
«HccnenoBanue sBICHNS
EKTPOMArHUTHOM

WHITY KLU

Bubmmoreka IJOK
https://m.edsoo.ru/ff0cal50

NHAyKTUBHOCTD.
SIBICHUE CAaMOMHIYKITUH.
9C caMouHIYKIUH.
DHeprusi MarHUTHOTO
TIOJISL KATYIIKA C TOKOM.
DJIEKTPOMAarHATHOE TI0JIe

Bbubnmoreka IJOK
https://m.edsoo.ru/ff0ca600

Texauueckue
YCTPONCTBA U UX
MIPUMEHEHUE:!
[MOCTOSIHHBIE MATHUTEI,
JJIEKTPOMATHUTHI,
JJIEKTPOIBUTATEIT,
YCKOPHUTEIH
AIIEMEHTaPHBIX YaCTHII,
WHIYKIMOHHAS [IeYb

10

O06o0maromuii ypox
«MarsutHoe moure.
OeKTpoMarHuTHas
WHITY KIUSDY

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

11

KonrponbHas pabora o
TeMe «MarsnutHoe nosze.
DeKTpoMarHuTHas
WHIYKLIHSD

Bubmmoreka IJOK
https://m.edsoo.ru/ffOcad58

12

CBoboHbIe
MeXaHHYECKHe
KoJie0aHusl.
I'apmonnueckue
KoneOaHus. YpaBHEHHE
TapMOHHUYECKUX
KoJIeOaHui.
[IpeBpalieHue 3Hepruu

Bubmmoreka IJOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas paboTa
«HccnenoBanue
3aBUCHMOCTH IIEpHOJIa
MaJIbIX KoJieOaHHi rpy3a
Ha HUTH OT JJIMHBI HUTH
Y Macchbl rpy3a»

14

KonebarenbHbIi KOHTYD.
CBoOoHBIC
3JIEKTPOMArHUTHBIE
KOJICOaHUS B HICATBHOM
KoJIe0aTeIhHOM KOHTYPE.
AHanorusi Mexy
MeXaHHYECKUMH U

Bubmmoreka [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

3JIEKTPOMATHUTHBIMU
KoJIEOaHUAMU

15

®opmyina TomcoHa.
3aKOoH COXpaHEHHUs
OHCPIMU B NCAJIbHOM
K0JICOAaTEIHbHOM KOHTYpE

bubnuorexa [JOK
https://m.edsoo.ru/ff0ch9c4

16

IIpencrasnenue o
3aTyXaroluX
KoJIeOaHusIX.
BoiHyKI€HHBIE
MEXaHHUYECKHUe
konebanus. Pezonanc.
BriHyx1eHHbIE
JIEKTPOMAarHUTHBIE
KoJieOaHus

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepemenHsbIi TOK.
CuHycouanbHbIN
MepPEeMEHHBIN TOK.
MoITHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JIeHCTBYIOIIEE 3HAUCHHE
CHJIBI TOKA U
HaIpsDKeHUS

Bbubnanoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpauchopmarop.
[TpousBoxcTBO, Nepenaya
u norpebieHue
UEKTPUIECKOH SHEPTUH

19

VYerpolicTBo U
MPaKTUYeCcKoe
MIPUMEHEHHE
3JIEKTPUYECKOT0 3BOHKA,
re’eparopa
HNEPEMEHHOTO TOKa,
JIMHUH 3IIeKTponepead

bubnuoteka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYeCKHe PUCKU
HPH [IPOM3BOACTBE
3IEKTPOIHEPIUHL.
Kynsrypa
UCTIONIb30BaHMS
3JIEKTPOIHEPTUH B
NOBCEAHEBHOM KU3HH

21

MexaHn4ecKHe BOJHBI,
yCIIOBUS
pacIpocTpaHEeHus..
Iepuon. CxopocThb
pacIpocTpaHeHus 1
JUIMHA BOJIHBI.
[Honepeunsie n
MPOJONEHBIE BOJTHBI

Bubmmoreka IJOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopoCTh 3ByKa.
I'poMKOCTB 3BYKa.
Bricora Tona. TemOp
3ByKa

Bbubnanoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DJeKTpOMarHuTHbIE
BOJIHBI, UX CBOWCTBA 1
ckopocTs. [Ikana
9JIEKTPOMArHUTHBIX BOJIH

bubnuotexa [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHUHUIIBI painocBA3U
U TEJICBUICHUSI.
PasButue cpencts cBssu.
Pannonokanus

25

KoHnTpoasHas padoTa
«KonebaHus ¥ BOJIHEI»

bubnuorexa [JOK
https://m.edsoo.ru/ffOcc6f8



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
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

26

IIpsimonuneitHoe
pacnpocTpaHeHHe CBETa
B OJTHOPOAHOII cpene.
ToueuHbIil HCTOUHUK
ceera. JIyd cBera

Bbubnanoreka [JOK
https://m.edsoo.ru/ff0cd350

27

OrtpakeHue cBeTa.
3aKOHBI OTpAXKEHUS
cserta. [loctpoeHue
N300pakeHNH B TNIOCKOM
3epkane

bubnuotexa [LIOK
https://m.edsoo.ru/ffOcd4e0

28

IIpenomienue caera.
[TonHOE BHyTpEHHEE
orpaxkenue. [IpenenpHblit
YToJI IOJTHOTO
BHYTPEHHETO OTPaXKEHUS

bubnuoreka [IOK
https://m.edsoo.ru/ff0cd7{6

29

JlaGoparopnast paboTa
«M3mepenue nokaszarens
MPEJIOMIICHHS CTEKIIa»

bubnuorexa [JOK
https://m.edsoo.ru/ffOcd67a

30

JIunzel. Iloctpoenue
HU300paKCHUN B JIMH3E.
dopmyJsia TOHKOH JIMH3BI.
YBenuueHue JTUH3bI.
ITpomexyTOUHBII
KOHTPOJIb 3HAHUI1

bubnuorexa [JOK
https://m.edsoo.ru/ffOcddle

31

JlabopaTopnas paboTa
«HccaenoBanue cBONMCTB
n300pakKeHUH B JIMH3aX)»

32

Hucnepcus csera.
CII0>KHBIH cocTaB 0eJroro
cBera. Llger.
JlabopaTopnas paboTa
«Habmonenne
JTUCTICPCUU CBETa»

33

Wntepdepenmnus creta.
Hudpaxmus ceera.
JudpakmuonHas
pemérka

bubnuoreka [JOK
https://m.edsoo.ru/ffOced2?2

34

HOHepe‘IHOCTL CBCTOBEBIX
BOJIH. HOJ'IﬂpI/IBa]_II/ISI
CBC€Ta

Bbubnunoreka [TOK
https://m.edsoo.ru/ffOcf02e

35

OnTryeckue npudopsI 1
YCTPOWCTBA U yCIOBUS
Hux 0e30IacHOro
MIPUMCHCHUS

36

['panuIpl NPUMEHUMOCTH
KJIACCHYECKOI MEXaHUKH.
[TocTynarsl cnenuanbHOM
TeOpUU
OTHOCHUTEIBEHOCTH

bubnuoteka [LIOK
https://m.edsoo.ru/ffOcf862

37

OTHOCUTENTFHOCTH
OJTHOBPEMEHHOCTH.
3aMmeyIeHHe BpeMEeHH U
COKpalICHUE JJIHHBI

bubnuoreka [JOK
https://m.edsoo.ru/ffOcfa42

38

DHEprus U UMITYJIbC
PENATUBUCTCKOM
gacTuIpl. CBA3b MacCHl €
9HEPrUeH U UMITYJIbCOM.
OHeprust NoKos

bubnuorexa [JOK
https://m.edsoo.ru/ffOcfc68

39

Konrtponsnas pabota
«OnTuka. OCHOBBI
CIELUAJIBHON TEOpUH
OTHOCHUTEJIBHOCTHY

bubnuorexa [JOK
https://m.edsoo.ru/ffOcf6f0



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
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https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

40

®otoHbl. Popmyra
IInanka. QHeprus u
UMITYJIbC (POTOHA

bubnurotexa [IOK
https://m.edsoo.ru/ffOcfel6

41

OTKpBITHE U
uccie0BaHNe
dhotoadderra. ONBITH
A.T. CroneroBa

bubnuorexa [JOK
https://m.edsoo.ru/ffOcffc4

42

3akonbl poTodddeKrTa.
VYpaHeHue DitHIITEHHA
s poroaddexra.
«Kpachas rpanumna»
dhotordderra

bubnuorexa [JOK
https://m.edsoo.ru/ff0d015e

43

JlaBiienne cBeTa. ONbITHI
I1. H. JIeGenera.
XUMHYECKOE JIENCTBHE
CBeTa

bubnuoreka I[IOK
https://m.edsoo.ru/ff0d04a6

44

TexHuuyeckue
YCTpOMCTBa U
MpPaKTHYECKOEe
MPUMCHEHHE:
(hoTosnemenr,
(hoTomaTuuk, conHeyHas
Oartapesi, CBETOIMO

45

Pemrenne 3amay mo teme
«DJIeMEeHTHI KBAHTOBOM
OIITHKI

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d0302

46

Mogens atoma ToMcoHa.

OmnsiTer Pezepdopna mo
PaCCesHUIO Ol-9aCTHII.
IInanerapHas Mmozenb
aroMa

Bubmmoreka IIOK
https://m.edsoo.ru/ff0d091a

47

IToctynatel bopa

Bbubnunoreka [TOK
https://m.edsoo.ru/ff0d0afa

48

Wzny4yenue u
MOTJIONIECHHE (POTOHOB
IIpU TIepexojie aToma ¢
OJTHOTO YPOBHSI SHEPTHH
Ha JIpyroi. Buasl
CIIEKTPOB

Bbubnanoreka [JOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBble cBOlCTBa
yactul. BonHel ae
Bpoiins.
Kopmyckynsapno-
BOJIHOBOH JTyanau3M.
CroHTaHHOE U
BBIHYX/ICHHOE
M3ITydeHNE

Bubmmoreka IJOK
https://m.edsoo.ru/ff0d0ca8

50

OtkpeITHE
paIroaKTHBHOCTH.
Onsitsl Pesepdopna mo
OTIpEeZIeTICHUIO COCTaBa
paIroaKTHBHOTO
W3ITy4CHUS

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

51

CaoiicTBa anbda-, oeta-,
ramMMa-M3JIyqeHUs..
Bimstane
paInoaKTUBHOCTH Ha
JKUBBIC OPTaHU3MBI

52

OTKpBITHE IPOTOHA U
HeifrpoHa. U30TomEL.
Anbpa-pacnan.
DNEeKTPOHHBIN U

Bbubnanoreka [JOK
https://m.edsoo.ru/ff0d1162
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https://m.edsoo.ru/ff0cffc4
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MO3UTPOHHEIH OceTa-
pacnaa. ['amma-
U3JTy4YeHUe

53

OHeprus cBA3U
HYKJIOHOB B sJIpe.
SnepHble peakuuy.
SnepHslii peaktop.
[TpoGiiemsl,
MIEpPCIIEKTHBEI,
9KOJIOTUUECKUE ACTIEKTHI
SIEPHON SHEPIETUKH

Bubmmoreka [ITOK
https://m.edsoo.ru/ff0d1356

54

BﬂeMeHTapHI)Ie qaCcTHUulbI.

OTKpBITHE O3UTPOHA.
Metoasl HaOIIOACHHS 1
perucTpanyn
3JIEMEHTapHBIX YaCTHII.
Kpyrasrii cton
«PyHIaMeHTaIbHBIC
B3aUMOJIEUCTBHUSL.
EnuacTBO msmueckoit
KapTHUHBI MUPa»

Bubmmoreka IJOK
https://m.edsoo.ru/ff0d0e38

55

Oranbl pa3BUTUSL
ACTPOHOMHU.
[puxnagxoe n
MHPOBO33PEHIECKOE
3HaYCHHE aCTPOHOMUH.
Bun 3Bé31H0TO HEbA.
Co3zBesnus, pKue
3BE3/1b1, IIJIAHETHI, HX
BUINUMOC OBUXCHHUC.
ConHeyHas cucTeMa

56

Comane. Conaeunas
aKTHUBHOCTH. VICTOUHHK
sHepruu CoyHIA M 3BE3]

57

3BE3/bI, UX OCHOBHEIC
XapaKTEePUCTUKH. 3BE3IBI
TJIAaBHOM
MOCJIEI0BATEIBHOCTH.
BryTtpennee crpoenue
3B&311. COBpEMEHHbBIC
MPEJCTABICHUS O
HpOI/ICXO)K}IeHI/II/I nu
spoJironu ConHIA B
3BE3]I

58

Muneunsii [1yTe — Haiua
I'amaktuka. [Tomoxxenne
n amwxenne CoaHIa B
l'amaktuke. ['amakTukm.
UEpHbIe AbIPHI B A1pax
rajakTUK

59

Bcenennas. Pasberanue
rajakTuk. Teopus
Bonbiioro B3peiBa.
PenukroBoe n3nyyeHue.
MeraranakTuka

60

Hepemennsie mpobdiaemsl
ACTPOHOMHHU

61

KonrpossHas padora
«DNeMeHTHI aCTPOHOMHHN
1 aCTPO(QU3UKI»

62

O06o0mIarmuil ypok.
Ponb duzuxu n
ACTPOHOMHU B



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

SKOHOMHUYECKOH,
TEXHOJIOTHYECKOH,
COIMATTLHOM M ATUYECKOU
ctepax nesTenbHOCTH
YJeoBeKa

63

O06o001maroIuii ypox.
Ponb n mMecto ¢usuku n
aCTPOHOMHH B 1
COBPEMEHHON Hay4HOU
KapTHUHE MHpa

64

O06o01Iarmuil ypoK.
Ponb puzmueckoit
TeopuH B (HOPMUPOBAHUHU
MPEJICTaBICHAUN O
(hu3nveckoit KapTHHE
MHpa

65

O06o01IaroImuil ypoK.
MecTto dpuznueckoit
KapTUHBI MUpa B 0011EM
psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX 1
Hpe/ICTaBICHUH O
TpUpOJIE.

WToroBelif KOHTPOIIb
3HaHUU

66

PesepBHbIil ypoK.
MarunurtHoe nosne.
DneKTpoOMarHuTHas
WHTY KIS

67

PesepBHbli ypOK.
Onruka. OCHOBBI
CHCIMANTEHON TEOpUU
OTHOCHTEJIBHOCTH

68

PesepHbiit ypok.
KBaHnrtoBas ¢pusuka. bubnuoreka [JOK

DJIeMEHTBI aCTPOHOMUHU https://m.edsoo.ru/ff0d1784
U acTpou3uKH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68 4 7

YYEBHO-METOANUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOT'O NTPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHHUKA

O®usuka, 10 kmace/ Mskumies [.5., Byxosues b.b., Corckuit H.H. nmox penakuumeii [lapderrpeBoit
H.A., Akumonepnoe o6mectBo «M3narensctBo «IIpocBemenue»
®uswmka, 11 xnace/ Mskumes ['.JI., byxosues b.b., Yapyrun B.M. non penaknueii ITapdenTreBoit
H.A., Axunonepnoe obmmectBo «M3narensctBo «IIpocBemienue

METOAUYECKUE MATEPHUAJIBI VIS YYUTEJIA

Pa6oune mporpammel. @usnka. 10 — 11 kmaccel. ba3oBeiil ypoBeHb: y4eOHO-METOAMIECKOE TTOCOOHE
/ coct. W. T'. BnacoBa. - M.: [Ipoda, 2013. - 157 c.

Mskumes I'. S ®wusmka. 10 kmacc: ydel. st oOmeoOpa3oBar. opraHu3arvii: 0a3oBBIA U
yriyonennpii ypoBuu / I'. SI. Msakumes, b. b. byxosue, H. H. Corckuii; mox pen. H. A.
[MapdenTseBoit. — 6-e u3n., nepepad. u gom. — M., [Ipocsemenue, 2019. —432 c.: un. — (Knaccuueckuit
KypC).

Mskume ['. 5. ®usmka. 11 xmacc: yueb. s oOmieoOpa3zoBar. opraHu3amuii: 0a30BBIA U
yray6nennsiii ypoBuu / I'. SI. Msakumes, b. b. byxoBues, B. M. Yapyrun; nmox pen. H. A.


https://m.edsoo.ru/ff0d1784

[MapdentpeBoii. — 7-¢ m3a. mepepad. — M., Ilpocemenue, 2019 r. — 436 c., [4] n: wi —
(Knaccuueckuit Kypc).

Bopounuos-Benbsimunos, b.A. Actponomusi. ba3ossiit ypoBens. 11 ki.: yue6Huk / b.A. Boponmos-
Benbsmunos, E.K. Ctpayt. — 3-e u3ganue, crepeorunnoe — M.: JIpoda, 2016. — 237.: un., 8 . us.
BKJI.

Crpayt, E. K. Actponomus. ba3zoBeiii ypoBenb. 11 kmacc: pabouas mporpamma k YMK b. A.
Boponnosa-Benbsmunosa, E. K. Ctpayra: yuebHo-meronuueckoe nocobue / E. K. Crpayr. — M.:
Hpoda, 2017. - 39 c.

Yapyrun, B.M. Acrponomus. 10-11 kmaccel: yueOHUK 11 oO1ieoOpa3oBar. opranu3anuii (0a30BbIi
ypoBeHsb) / B.M. Yapyrun. — M.: [Ipocemenne, 2017. — 144c.: nin. — (Chepsr 1-11).

Actponomusi. Meroamueckoe mocooue 10 — 11 wimaccel. ba3oBwiii ypoBeHb: yued. mocobue yis
yuuTeneit oomeodpasopar. opranusanmii. — M.: [Ipocserienue, 2017. — 32 ¢. — (Chepsr 1-11).
[IuBoBapoB A.A. Tectel mo acrponomuu: 3emus, JIyna, Connue. M3parensckuit nom «llepsoe
CEHTSIOps» / DIEKTPOHHBIN pecypc.

ITuBoBapoB A.A. Tectbl mo actponomuu: [lapan mmaner. Mapc. IOnutep. M3natenbckuid aom
«IlepBoe ceHTAOps / DNEKTPOHHBIN pecypc.

[MuBoBapoB, A.A. 3aanMarenpHasi ACTPOHOMHUSI B HOBEJIIAX TECTOBOTO XapakTepa: yueOHoe nmocoodue,
u3nanue BTopoe — ucmpasieHHoe / A.A. IluBoBapoB. — Kupo: OOO «KupoBckas obOmactHas
tunorpagusy, 2018r. — 128 c., n.

IHU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

ESO, the European Southern Observatory. - Pexum gocryma: https://www.eso.org
3uMHsS IKOJIa IOHOT'O acTpoHOMa (Buze0). - Pexum JocTyna:
https://www.youtube.com/playlist?list=PLmgwC9JZdQnuyCcRuf_45JgBujESISMr]I

Enunas xomnekuus 1udpoBbix 00pa3oBaTenbHbIX pecypcoB - http://school-collection.edu.ru
®denepalibHbIN HEHTP HHPOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIMOP) - http://fcior.edu.ru
Poccuiickuii obuieoOpazoBarenbHbIi mopTan - http://experiment.edu.ru

Caiit 1 mpenoaBatenei GU3NKH, yJaluuxcs ¥ uX poaurenei - http://www.fizika.ru

College.ru: ®usuka - http://college.ru/fizika/

BupryanbHbIii MeToAMYeCKH KaOMHET yunTens Gpu3nku u actpoHomud - http://www.gomulina.orc.ru
@enepanbHas 3a04Has (UIUKO-TEXHMYECKash IIKONAa Npd MOCKOBCKOM (DU3UKO-TEXHHYECKOM
uHCTUTYTE - hitp://Wwww.school.mipt.ru

[azera «®u3uka» n3narensckoro goma IlepBoe centsoOps. - http://fiz.1september.ru
WudopmannoHHbIe TEXHOJIOTHH B TIpenoaaBanuu Gusuku - http://ifilip.narod.ru

O0pa3oBartenbHbIe aHUMAITUH [T YPOKOB (GU3UKH, HHPOpPMATUKHU | Jp. - http://somit.ru

Snepnas ¢pusuka B Untepuere - http://nuclphys.sinp.msu.ru

OOyuaromre TpexypoBHEBbIe TecThl mo Qusuke: cat B.M. Perenmbmana - http://www.physics-

regelman.com
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