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HHOACHUTEJIbHASA 3AIINCKA

[Tporpamma o pu3uke 6a30BOro ypoBHS HA YPOBHE cpenHero odiiero oopasopanus pazpaboTana Ha
OCHOBE TOJIOXKEHUH U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM 00Opa30BaTeIbHOW MpPOTrpamMbl,
npeacraBieHHbx B ®I'OC COO, a taxke ¢ yuéroM denepaibHOl pabodeil mporpaMMbl BOCTIUTAHUS U
KOHIICTIIMU TpernoAaBaHusi y4deOHoro mpeamera «®Pu3umka» B 00pa30BaTENbHBIX OPTraHU3AIMIX
Poccuiickoit @enepanuu, peaan3yonmx OCHOBHbIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copepxanue nporpamMmbel 1o (¢U3MKe HampaBieHO Ha (HOPMUPOBAHHME ECTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOyuatoutuxcs 10-11 kimaccoB npu obydeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JIeATeIbHOCTHOTO noaxoaa. [Iporpamma mo ¢usuke coorBerctByet TpedoBanusm GI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METAlpeAMETHBIM pe3yibTaraM oOOyueHHs, a TaKxke
YUUTBHIBAET HEOOXOIUMOCTh pPEaTu3allii MEXKIIPEIMETHBIX CBsi3ed (U3UKH C E€CTECTBEHHO-HAyYHBIMU
y4eOHBIMU MpeaMeTaMu. B Hell ompenenstoTcs OCHOBHBIC IeNTM M3y4YeHHUS (PU3UKU HA YPOBHE CPEIHETO
obmero oOpa3oBaHMs, IUIAHUPYEMbIE PpE3yNIbTaThl OCBOCHHS Kypca (HU3UKU:  JIMYHOCTHEIE,
MeTarpeMEeTHBIC, TPeAMETHBIC (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3uke BKIFOYAET:

® [IJaHUpPYEMbIE pPE3yJbTaThl OCBOCHUS Kypca (U3MKHM Ha 0a30BOM YpOBHE, B TOM YHCIE

MIpeIMETHBIEC PE3yIbTaThI MO rojiaM O0yUeHUs;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0yueHusl.

®du3uka Kak Hayka o Hanbosee 00X 3aKOHAX MPUPOIbI, BHICTYIIAs B KaUeCTBE y4eOHOro MpeIMeTa
B IIIKOJIC, BHOCUT CYIIECCTBEHHBIH BKJIaJ B CHCTEMY 3HaHUU 00 okpyxkaromiem mupe. IkoabHBIH Kypc
(U3HUKN — CUCTEMOOOPA3YIOIINI JUIsl €CTECTBEHHO-HAYUHBIX Y4€OHBIX NMPEIMETOB, OCKOJIbKY (GU3NUYECKUE
3aKOHBI JIe’KaT B OCHOBE MPOLIECCOB U SBJICHUH, M3y4aeMbIX XUMUeH, Ononoruelt, pusnueckoit reorpadueit
u actpoHomuel. Mcnonb30Banue M akTUBHOE MpUMEHEHUE (U3NUYECKUX 3HAHWN OmpejessieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B Cepe IHEPreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, MOJIy4YeHUs
HOBBIX MaTepHaJiOB C 3a/laHHBIMM CBOMCTBaMM M Apyrux. M3ydyeHue (QU3MKM BHOCUT OCHOBHOW BKJaja B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOM KapTHHBI Mupa oOydaroummxcs, B (OpMHUpPOBaHHE YMEHUH
IPUMEHATh HayYHBIH METOJI IO3HAHUS NPH BBHIIIOJIHEHUU UMHU YUEOHBIX HCCIIEOBAHU.

B ocHOBy kypca (pusuku A ypoBHS CpelHero o0miero o0pa3oBaHus MOJOKEH psi UAEH, KOTOpbIe
MO>KHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 HOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUH € HEH KypC SIBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH COIEPKUT
MaTepHall U3 BCeX pa3/esioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesa cenepanuzayuu. B cooTBeTcTBHUM ¢ Hell Marepuan Kypca (u3uku oOBeAMHEH BOKPYT
¢usnueckux Teopuil. Bemymmum B Kypce sBisiercs (opMHpoBaHHE NPEACTABIEHUN O CTPYKTYPHBIX
YPOBHSIX MaT€puH, BEIIECTBE U MOJeE.

Hoes eymanumapuzayuu. EE peanusanus NpeArosiaraeT MCIOJb30BaHHE T'yMaHUTapHOTO
noTeHIuana GU3NYecKoi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHA (PU3HMKH C Pa3BUTHEM OOIIECTBA, a TAKXKE C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIPpOoOIeMaMHu.

Hoesa npuknaonoti nanpasnennocmu. Kype ¢u3nku npeamnongaraeT 3HakOMCTBO C IIMPOKUM KPyrom
TEXHUYECKUX U TEXHOJOTMUYECKUX NPUIOKEHUN U3YUEHHBIX TEOPU U 3aKOHOB.

Hoes skonozusayuu peamu3yercsl MOCPEACTBOM BBEICHUS JIEMEHTOB COJEPKaHMs, MOCBAMIEHHBIX
9KOJIOTMYECKUM MpobIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C PA3BUTHEM TEXHHMKH U TEXHOJIOTHH, a
Takxe 00CyKIeHUS MPOOIEM palliOHATLHOTO MPUPOIONONIB30BAHMS U SKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (PM3UKM Ha YPOBHE CpPEIHEro OO0IIero oO0pa3oBaHMs SBISIOTCS
¢uznveckue Teopuu (GopMHUPOBAHUE MPEACTABICHUH O CTPYKTYpE MOCTPOCHHSI (PU3HMUECKON TEOPHHU, POJIU



(GyHIAaMEHTAIbHBIX 3aKOHOB M IPHUHIMIIOB B COBPEMEHHBIX IPEACTaBIECHUSAX O MNPHUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOPHIA, JJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U TPOLIECCOB).

CHUCTEeMHO-JESITETLHOCTHBI MOIX0A B Kypce (HU3UKU peamu3yercss MpexIe BCEro 3a CuéT
OpraHu3alMK SKCIEPUMEHTAIbHOHN JeATeIbHOCTH o0ydaromuxcs. J{ias 6a30Boro ypoBHs Kypca (pU3UKU —
3TO UCHOJb30BAHUE CUCTEMBbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U JIAOOPATOPHBIX padoT,
KOTOpBIE B IporpamMMe mo (pusuke OObEAMHEHBI B OOLIMI CNHMCOK YYEHHYECKHX MPAKTUYECKUX pabdoT.
Boigenenue B yKka3aHHOM II€peuHE JIaDOPATOPHBIX padOT, MPOBOAUMBIX JUISI KOHTPOJIS U OLEHKH,
OCYILECTBIISICTCS yYaCTHUKaMU 00pa30BaTEIbHOIO IpoIecca UCXOAs U3 OCOOCHHOCTEH IMJIaHUPOBAaHUS U
ocHaiieHus: kaOuHera ¢usuku. I[Ipm 3TOM oOOecreunBaeTcsi OBIAJeHHE OOYYArOIMMUCS YMEHUSIMHU
MIPOBOJIUTh KOCBEHHBIE M3MEPEHMsI, MCCIECJOBAHUS 3aBHCUMOCTEH (DM3NYECKUX BEIUYMH M TOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

bosbioe BHMMaHHMeE yJenseTcsl PELICHHI0 pacu€THBIX M KayecTBEHHBIX 3ajad. [lpu stom s
pacu€THBIX 3aJa4 IPUOPUTETOM SBIISIOTCA 33Ja4U C SIBHO 3aJJaHHON (PU3UUECKON MOEIbIO, O3BOJISIOIINE
NPUMEHSTh M3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paslena Kypca, TaKk U WHTETpUpys
3HAHUS U3 Pa3HBIX pa3nenoB. [l Ka4eCTBEHHBIX 33/1a4 MPHOPUTETOM SIBIISIIOTCS 3a/laHUs HA OOBsSCHEHHE
poTeKaHus (pU3MUYECKUX SBJICHUN U MPOLIECCOB B OKpY’KaroIIeH *KU3HU, TpeOyrolue BpIOopa pusnuecko
MOJIEJIN AJISl CUTYalluH MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu OI'OC COO k MaTepHabHO-TEXHUYECKOMY OOECIICUeHUIO
yaeOHOro mpoiecca 0a30BbIil YpoBeHb Kypca (PM3HKH HAa YPOBHE CPEIIHEro oOIero oOpa3oBaHuUs JOJKCH
U3y4aThCsl B YCJIOBHUSIX IMPEIMETHOTO KaOuHeTa (PU3MKM WM B YCIOBUSX MHTETPUPOBAHHOIO KaOMHETa
IIPEJIMETOB €CTECTBEHHO-HAyyHOro IMKia. B kxabuHere (QU3MKU JOMKHO OBITh HEo0Xoaumoe
nabopaTopHOoe 000OpyZOBaHHME IS BBIMOJHEHHS YKa3aHHBIX B MporpaMMme 1o (U3HMKE yYEeHHYECKHX
MPAKTUYECKUX padOT U AEMOHCTPALMOHHOE 000pyT0OBaHNUE.

JleMOHCTpallMOHHOEe 000py/I0BaHHE (OPMHUPYETCS B COOTBETCTBUU C HPUHIMIIOM MHUHUMAaJIbHOU
JOCTaTOYHOCTH M OO0ecleyrBaeT IOCTAHOBKY IEPEUMCIEHHBIX B IMporpamMme Mo (U3MKE KIHYEBbIX
JEMOHCTpAlMid NIl WCCIENOBAaHMS  M3YYaeMbIX SIBJICHHH H  TIPOLECCOB, OMITUPUYECKHX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHI.

JIaGopaTtopHoe 0O0OpyJOBaHUE [yl YYEHHYECKMX IpPaKTHUYECKUX paboT Qopmupyercs B BHIE
TEMaTUYeCKMX KOMIUIEKTOB M oOecneuuBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JBYX OO0 Y4YaroLIuXcs.
TemaTnueckue KOMIUIEKTHI JJAOOpaTOPHOTO OOOPYAOBAaHUS JOJDKHBI OBITH MOCTPOCHBI Ha KOMILIEKCHOM
WCTIOJIH30BAHNHU aHAJIOTOBBIX M MU(POBBIX MPHOOPOB, a TAK)KE KOMITBIOTEPHBIX M3MEPHUTEIHHBIX CHCTEM B
BUJie HU(PPOBBIX T1a0OPATOPHIA.

OCHOBHBIMU LETSAMH U3Y4YeHUS! PU3UKU B 001IEM 00pa30BaHUHU SBISIOTCS:

e (opMHUpOBaHME HHTEpECa M CTPEeMJICHHsS OOYYaIOUIMXCS K HAyYHOMY H3YYEHHIO IPHPOJIBL,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE NPEACTABICHUN O HAyYHOM METOJie MO3HAaHUs U (OPMHUPOBAHUE HCCIETOBATEIHCKOIO
OTHOIIEHMS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHUpPOBaHHE HAYYHOT'O MHUPOBO33PEHHS KaK Pe3ysibTaTa U3y4E€HHUsI OCHOB CTPOEHHS MaTepUU U
(GbyH1aMeHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opMHUpOBaHHE YMEHUIN OOBICHATH SBJICHUS C UCTOIb30BAHUEM (PU3NUECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME NPEACTABICHUNH O POJM (PU3MKM Ui PA3BUTUS APYTUX E€CTECTBEHHBIX HAYK,
TE€XHUKH U TEXHOJIOTUH.

JlocTuKeHre 3THUX Lened oOecreunBaeTcsl peleHHEeM CIEAYIOIMIMX 3a/1ad B IMPOLECCe H3y4eHUs
Kypca (PU3UKU Ha YPOBHE CpEIHEro o0IIero 0Opa3oBaHuUS:



e npuoOpeTeHue CHCTEMBbl 3HAHUN 00 0OUIMX (PU3MUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsl MEXAaHUKY, MOJIEKYJSIpHYI0 (GU3UKY, 3JIEKTPOJUHAMUKY, KBaHTOBYIO (U3MKY U
3JIEMEHTHI aCTPOPUUKH;

e (opMUpOBaHME YMEHMH NPUMEHATh TEOPETHYECKUE 3HAHUSA JUIsl OOBSCHEHUS (PU3MUECKUX
SIBJICHUI B IPUPOJE U JUISI IPUHATHUS MPAKTHUECKUX PEIICHUI B TOBCEAHEBHOM KHU3HH;

® OCBOCHME CIIOCOOOB pelIeHHs Pa3INYHbIX 33aJau ¢ SBHO 3aJaHHOM (U3NYECKO MOJenblo, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3/1aHue (DU3MYECKONW MOIENH, aJeKBATHOW YCIOBUSAM
3aJauu;

e [OHMMaHWe (U3NYECKUX OCHOB U TPHHLUIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOILYIO CPENy;

® OBJQJICHWE METOJAaMH CAMOCTOSTEILHOTO IJIAHUPOBAHUS M TPOBEACHHUS  (PU3HMUECKUX
HKCHEPUMEHTOB, aHaju3a M MHTEpIpeTaluyd HHQOPMALUU, ONpPEIEICHUsS IOCTOBEPHOCTH
IIOJIy4YEHHOTO pe3yJIbTaTa;

® CO3/aHUE YCJIOBUHM s pa3BUTUS YMEHUH NPOEKTHO-HCCIEI0BATENbCKON, TBOPUYECKOM
JesITebHOCTH.

Ha u3yuenue ¢usuku (0a30Bblil ypOBEHb) HA YPOBHE CPEAHEr0 00111ero 00pazoBaHust oTBogUTCs 136

yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kiacce — 68 yacoB (2 4yaca B HEZIETIO).

[Ipeuiaraemslii B mporpaMme no (GpusMke nepeueHb JadopaTOpHbIX U MPAKTHYECKUX paboT sABIsAETCS

PEKOMEHI0BAaHHBIM, YYMTENb JE€JaeT BbIOOp IMPOBEINEHUS J1aOOPAaTOPHBIX PAabOT U OMBITOB C Y4ETOM
WH/IMBUYATBHBIX OCOOCHHOCTEH 00yYarOIINXCA.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunbie MeToabl MO3HAHUSA OKpyXxaroiuiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHMSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue GU3MYECKUX SBICHUH M TporeccoB. Haydunsie runore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHHIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHITMI COOTBETCTBHS.

Ponp m mecto ¢us3uku B (OPMHPOBAHHMU COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC PUOOPHI, KOMITBIOTEPHBIC TATYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpEeAHSsI CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NEepeMEIeHU 1
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['padku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEepeMEIEHUs MaTepruaibHOW TOUYKHA OT BPEMEHHU.

CBoOonHOe majeHue. Y cKopeHne CBOOOAHOTO MaCHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MarepuaibHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM II0 MOJYJIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocTh. Ilepuon m
yacTtoTa oOpauieHus. LleHTpocTpeMUTEN HOE YCKOPEHUE.

TexHuueckue yCTpoiicTBAa W IPAKTUYECKOE IIPUMEHEHHWE: CIHUIOMETp, JABH)KCHHE
CHaps/0B, LIETIHbIE U PEMEHHBIE MTepeIadH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, MILTIOCTPALM KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmronienue npuxeHus Tena, OpoeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTANIBHO.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHre HepaBHOMEPHOIO ABUKEHHUS C LENbIO ONPEIeIeHUs] MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMU  TEJIOM  3a
MOCJIEIOBATEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHH MpPHU PABHOYCKOPEHHOM JBHXKEHUU C

HavyaJbHOW CKOPOCTBIO, PABHOW HYJIIO.
N3yuenune ABUKEHUS MIAPUKA B BI3KOU KUIKOCTH.
W3yueHue ABM>XEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

IIpuHnun otHocutensHocTy [Manmwited. Ilepssiit 3akoH HeroToHa. MHepLIManbHbIe CUCTEMBI
OTCUYETA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuid. Bropoit 3akoH HerooTona miist
MaTepUaIbHON TOUKU. TpeTuit 3akoH Hpr0TOHA [1711 MarepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokost. Kosagdumuent tperns. Cuna conpoTUBICHUS
IIPU JBUKEHUM TEJA B KUAKOCTU WU rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CcuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cunbl. YcnoBus paBHOBecHs
TBEPIOTO TEJIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE NPUMEHEHUE: MOJIIMIIHUKY, JIBUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUUH.

CpaBHeHue Macc B3aMOJICHCTBYIOIINX TEJI.

BTtopoii 3akon HeroToHa.

N3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaiuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yueHue aBrxeHUs: OpycKa 110 HaKJIIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akonwl coxpanenus 6 mMmexaHuke

Hmnynbe MaTtepuanbHO TOUKH (Tea), CUCTEMbl MaTepHalbHBIX ToYeK. MImynbe cuibl u
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKd. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(GopMupoBaHHON MPYKUHBL.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHMANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUECKOM SHEPTUH.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBIN
MIUCTOJIET, BUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[lepexos moTeHIMANIEHON YHEPTUU B KHHETUYECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3yueHnne aOGCOMIOTHO HEYNMPYroro yjaapa ¢ IMOMOLIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccrnenoBanue CBs3W PabOTHI CHJIBI C W3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTSKEHHS] pE3UHOBOTO JKI'yTa.

Pa3nes 3. Mosekyasipaasi pM3MKa ¥ TePMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHUS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHUS Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaudecTBo BelecTsa.
[locTostnHas ABorapo.

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

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHHETHUYECKOH SHepruu
TEIJIOBOTO JBM>KeHMs vactul rasza. lllkana temneparyp KenbBuHa. ['a30Bble  3aKOHBI.
VYpaBaenue MenneneeBa—Kianeitpona. 3akon [lansToHa. M3omporecchl B MacalbHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpeicTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xxopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, [OKa3bIBAIOUINE JHCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu MoOJIEKyI
OPraHUYECKUX COCTUHECHUM.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopens, HIUTIOCTPUPYIOLLAs IPUPOLY AABICHHUS Ta3a HA CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

OmnpeneneHnne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUH 00BbEMa
KOMHATBI, TaBJICHUS U TEMIIEPATypPbl BO3yXa B HEW.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cuctemMa. BHYTpeHHsIST 3HeEprusi TEPMOJIWHAMMYECKOW CHCTEMBI U
criocoObl e€ u3mMeHeHus. KoanuecTBo TemaoTel U paboTa. BHyTpeHHss SHEprusi 0JJHOATOMHOTO
UJeaIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONIEpeaaye.

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

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B MpUpoe.

TenoBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TeTI0BbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeryIoBeIX MammuHaxX. KoaddunueHT monesnoro neictBust temioBoi mammuubl. [ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. JKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE. JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW HSHEPruM Teja IMPH COBEPUICHWH DPAaOOTHI: BBUIET MPOOKH M3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3/yXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITNSA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

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

Mopenu napoBoit TypOHMHBI, IBUTATeNsi BHYTPEHHETO CTOPAaHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT AaBJICHUS.

TBépnoe Teno. Kpucraimuueckue u amopdHbie Tejaa. AHM30TPOINHUS CBONCTB KPUCTAIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHu4yeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHUA COBPCMCHHBIX MaTcpuraioB, B TOM HHUCIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre nmpu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIAKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OneKkTpuzanusi Tell. OJEKTpUYecKUd 3apsana. J[Ba Buaga >IEKTpUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYIPOBOJAHUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

B3aumopeiicteue 3apsnoB. 3akoH Kynona. Toueunslid  3neKTpUyecKHi — 3aps.
Onektpuueckoe mone. Hanpsok€HHocTh snekTpuueckoro mnosd. [lpuHimun cyneprno3unuu
ANEKTPUUECKUX NoJied. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY U TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM MoJie. J{uaaeKTpuueckas NpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTH INIOCKOTO KOHAEHCAaToOpa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyHHbIA PUHTED.

Llemoncmpayuu

YCTpOoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DJIeKTpOCTaTUYECKas 3allIHTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuiia Toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DIIeKTpUUIECKOe COTPOTHUBIICHHE. VY nensHoe COTNPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONIPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3siekTpuaeckoil nenu. KopoTkoe 3ambikaHue.

DJNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAIIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1IEKTPOHHBIX ITyYKOB.

[TomympoBonuuku. CoOCTBEHHass W MPUMECHAs MPOBOJUMOCThH IOJIYIPOBOJIHHUKOB.
CaoiicTBa p—n-niepexona. [lomynpoBoHUKOBbIE TPHUOOPHI.

ONEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHYECKAs
Juccoanus. DIEKTPOIIN3.

OnexkTpuueckuil ToK B razax. CaMOCTOSITENIbHBIN U HECAMOCTOATEIbHBINA pa3psaa. MomHus.
IIna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHUOOPHI, OSJIEKTPOOCBETUTEIHHBIC
NpUOOPBI, TEPMOMETDP CONPOTHUBJICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKEHUSL.

3aBUCHMOCTh CONPOTUBIICHUS ITMIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, TUTOMIAIHN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenianHOe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IeKTPOABMKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TalbBaHHUYECKOTO
AJIEMEHTA M OllEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psi 1 IpOBOJUMOCTH BO3yXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHue cMeaHHOTro COeIMHEHUS! PE3UCTOPOB.

W3mepenue SIEKTpOABMKYIIEH CHJIBI HCTOYHHKA TOKAa U €r0  BHYTPEHHErO
CONPOTHUBIICHHUS.



HabGnronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 06a3zoBoro ypoBHs B 10 Kkiacce OCyHIECTBISIETCA C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAYYHOTO ITO3HAHHSL:
sBIICHUE, Hay4YHbIH (akT, rumore3a, Qu3MUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, H3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JHMHeWHas ¢QyHKkuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HMX MPOCKIMHU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHUE B JKUBOM mpupoje, 1udpdysus, ocMOC, TEII000MEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIIJIOBOE PABHOBECHE), DICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTHIECKAS JUCCOLMAINS, TaTbBAHHUKA.

l'eoepaghus: BIaxxHOCTH BO31lyXa, BETPHI, OapOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJIOJMIIFHHUK, KOHAWITMOHEP, TEXHOJIOTHU TIOITYYECHUSI COBPEMEHHBIX MaTepPHajioB, B TOM YHCJIIE
HaHOMATEepHaJOoB, W  HAHOTEXHOJIOTWH,  JJEKTpOoCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNpHUHTEp, AJIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHOOPHI, TATHBAHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuThHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoOE IIOJIE.
Bekrop maruuTHONM MHAYKIMU. [IpyHIMI Cylieprio3uMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAyKuud. KapTrHa TuHU MarHUTHON MHAYKIUHU TOJISl HTOCTOSIHHBIX MarHUTOB.

MarauTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTWHa JNWHHNM MHAYKIIMM MarHUTHOTO ITOJIS
JUIMHHOT'O IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HaIlpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHMKEHHE 3apsyK€HHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenna.

SIBeHME DIIEKTPOMAarHUTHOW MHAYKUMU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
DIIEKTPOABMKYILAS CHUJIA UHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHOW nHIykunu dapanes.

BuxpeBoe siekTpudeckoe moJie. OJEKTPOABMIKYIAs CWIA HMHIAYKIMHM B IIPOBOJHUKE,
JBHKYILEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NuayKkTHBHOCTB. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOJABHIKYILAS CHJIA CAMOMHTYKIUH.



DHeprusi MarHUTHOTO TOJIL KaTYIIKHA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHMM MHAYKIMY MarHUTHOTO TOJIS.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuita Amniepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

[TpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJISI KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHIYKIUU.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepmon, wactora, amrumtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMYECKMX Koyebanuil. IIpeBpaienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOrMsl MEXIy MEXaHWYeCKMMU M 3JEKTPOMarHUTHBIMU
koneOanusiMu. d@opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPrUU B UCAIBHOM KOjeOaTelbHOM
KOHTYpE.

[TpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyXi€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHUs.

IlepemenHbI TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMITTUTYAHOE U IeUCTBYIOIIEe 3HAaU€HUE CUIIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. [IpomsBoactBo, mepegaya W NOTPEOJIEHUE 3IEKTPUUECKOW HIHEPIHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AIEKTpodHepruu. KynbTypa ucnonab3oBaHus
AIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HHU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIlepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KoyieOaTenbHOM cCUCTeMbI (IPYKMHHBIA MM MaTeMaTHYeCKU
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue cBOMCTB BBIHY)KICHHBIX KOJICOaHUH.

Hab6nronenue pezonanca.



CB0OOIHBIC PJICKTPOMArHUTHBIC KOJICOaHUSI.

OcuusiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpPsDKEHUsT OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHUM.

Pe3onanc npu mocienoBaTEIbHOM COCIUHEHUU PE3UCTOPa, KATYIIKHM WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeSadH.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

HccnenoBanue 3aBUCMMOCTH TIEPHUOJIa MAJIBIX KOJeOaHH rpy3a Ha HUTH OT IJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanue TMepeMEHHOr0 TOKAa B LENUM U3 IOCIEAOBATEIbHO COCIUHEHHBIX
KOHJICHCATOPa, KaTYIIKH U PE3UCTOPa.

Tema 2. Mexanuueckue u I1eKmpoMacHuUmMHble 60JIHbL

Mexanudeckue BOJIHBI, yclIoBUsA pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHa BOJHBEL [lomepednble W TpoaONbHBIE BONHBL MHTepdepeHmus u mudpakius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opuenranus BektopoB E, B, V B snexkrpomarauutHOi BojHE. CBOMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smekTpoMarHUTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHU4ecKkue yCTpOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YJIBTPa3BYKOBasi JUArHOCTMKA B TEXHUKE W MEIMIIMHE, pajap, paAHuONpPHEMHHUK, TEIECBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pazoBaHue U pacpoOCTpaHEHUE MOMEPEYHBIX U MPOIOIbHBIX BOJH.

Kone6mromieecs Te0 Kak HICTOYHUK 3BYKA.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuPpakind MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYJOH M YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPa)XXEHHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakius, HHTephepeHIIHs.

Tema 3. Onmuka

I'eomeTpuyeckas ontuka. [IpsmonnHeHOE pacipoCTpaHEHHE CBETa B OJTHOPOJHOM Cpeie.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI MpEIOMJICHHUS CBeTa. AOCONIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja IIOJIHOIO BHYTPEHHEIO
OTPaXKEHUS.

Hucniepcus cera. CrioskHBIN cocTaB Oemoro ceta. LIBer.



ColOuparonue W paccewBalIIMe JIUH3BL. ToHKas JnuH3a. DOKYyCHOE paccTosHuE |
ONTUYECKasl CHJIa TOHKOM JMUH3BL. [locTpoenune n3odpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIia TOHKOW JIMH3BIL. Y BEJIMYECHHE, 1aBaEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTHUKH.

BonnoBass omnrtuka. HHurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/IEHUsI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UCTOUYHHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHu4eckue YCTpOWCTBAa M IPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKa, JuU(paKIMOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U MpeloMieHHe cBeTa. Onruueckue
IPUOOPHI.

[TonHOE BHYTpeHHee oTpaxkeHue. Mojienb CBETOBO/IA.

HccnenoBanue cBONCTB U300pakKeHUN B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6monenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nonsipuszamnuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBONCTB N300pakKeHU B JTHMH3AX.

Habmroenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crIeHAJIBHONH TEOPUH OTHOCUTEIBLHOCTH
['paHunbl TPUMEHUMOCTH KJIACCHMYECKOW MeXaHuku. IlocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJSI CKOPOCTM CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJTUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEH U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIbl. DHEPIHs TTOKOS.

Paszpnen 7. KBanToBas puszuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
dboToHa.
OtkpeiTne u wucciaenaoBanne (oroadpdexra. Omnbitet A. I'. CromeroBa. 3aKoHBI
dorospdekra. Ypasnenue DitHmreitna 1 porordpdexra. «KpacHas rpanuna» gorosdpexra.
Hasnenue cera. OnbiTel [1. H. JIeOenena.
XUMHAYECKOE NEUCTBUE CBETA.



TexHu4yeckne yCTPOWCTBA M TPAKTHYECKOe NpUMEHeHHe: (HoTodaeMeHT, (POTOmaATUHK,
CoJTHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(hdeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gororddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lmanerapHas
monenb atoMa. [locrymarer bopa. U3nydenue u nornomieHue (OTOHOB MPU MEPEXOAC aroma C
OJIHOTO YpOBHSl BSHepruum Ha JApyro. Buasl cnekTpoB. CHnekTp YpOBHEW 3HEpPruM aroma
BOZOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaan3M.

CHnoHTaHHOE U BBIHYKJIEHHOE U3JTyYeHHe.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

Habmtoienue nuHeRvaTbiX CIEKTPOB U3ITy4YEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Hab6mronenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMs  sjpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3IIy4EHHUS.
CaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30tonsl.

Anbda-pacniaz. DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ["amma-uznydeHue. 3akoH
PaauOaKTUBHOIO pacIaja.

OHeprust cBS3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEpCHEKTHUBBI  SAEPHOI
DHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHaaMeHTalbHbIe B3auMoIeHCcTBUS. EquHCTBO (hpr3nueckoit KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoOa.

Jlemoncmpayuu

CY€TurK MOHU3UPYIOIINX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH



Otanbl  pa3BUTHS ~ acTpoHOMuM. lIpukinagHoe ©W  MHPOBO33PEHYECKOE  3HAYCHUE
ACTPOHOMHH.

Bup 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bI, MJIAHETHI, UX BUAUMOE JABHKECHHE.

Conneynas cucrtema.

Connne. ConneyHas akTUBHOCTh. Mcrtounumk sHepruum CosHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMMa «CHEKTpalbHBIA KJIacC — CBETHUMOCTbY». 3BE3MbI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUISl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABIEHUS O
MIPOUCXO0KIEHUH U 3BoIounK CoJlHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I"'anaktuka. [lonoxxenue u neuxenne Coinnua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapbl. UEpHBIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobaemMbl aCTpOHOMHUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noiymapus u sipkue 3BE3/1bl.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHNe

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
TUYECKON cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib W MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (HOPMUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM PSITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHS B 11 kiacce oCylIECTBISETCS C y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHBIH (hakT, rumore3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
JKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelmieHUE CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC,
KOCHHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
MPOEKIIMA Ha OCH KOOPAHMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIC JJIEMEHTAPHBIX (DYHKIIHH,
MpU3HAKY TI0JI00US TPEYTOIHHUKOB, ONPEIEIICHNE TUIOIIA N TUIOCKUX QUryp U 00bEMa Tel.

buonocus: »nextpudeckue SBICHUS B KUBOW MHpHUpojie, KoJjeOaTelabHbIE IBHUKEHUS B
J)KUBOM TMPUPOJE, ONTUYECKUE SIBICHHUS B JKUBOM MPUPOJAE, NCUCTBUE pAJHAIMM HA >KUBBIE
OPraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Ted,
MeXaHU3MBbl 00pa30BaHUs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIIOCa 3€MJIH, 3aJIeKH MarHUTHBIX Py, (OTOCHEMKA 3eMHOMN
IIOBEPXHOCTH, IIPEICKA3AHUE 3EMIICTPICCHUM.



Texnonozus: TAHAXA DJIEKTPOIIEperad, T€eHEPaToOp MEPEMEHHOTO TOKA, 3IEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeNeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN anmapar, BOJIOKOHHAs ONTUKA, COJIHEYHAst OaTapesl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero obiiero odpazoBaHUs
(6a30BBIf  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHXKCHHE  CICAYIOIIUX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pE3yJIbTaThl OCBOCHMs yueOHoro mpeamera «Du3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMi, TIMO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOILMX TPAJUIMOHHBIM ILIEHHOCTSAM POCCHIMCKOro  OOILIEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON JESITEILHOCTH, B TOM YUCIIC B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTHM COBMECTHYIO JIEATEIIBHOCTh B HHTEpECaX TI'Pa’KAAHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30oBaTeIbHON OpraHU3allu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHUS:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UIEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHONIICHHWE K TOCYJApCTBEHHBIM CHMBOJIaM, JOCTHIKCHHSM POCCHICKHX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIOCOOHOCTh OIICHWBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEUICHHUsS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JESATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOCHUE YCTONUMBOTO Oy yIIero;

4) 3cTeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nveckoil Hayke;

S) TPyAOBOr0 BOCIIMTAHUS:

UHTEpEC K pA3IUYHBIM cdepaM TpodecCHOHANBHON NeITeTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) IK0JIOrM4eCKOro BOCIIMTAHUA:

c(OPMHPOBAHHOCTh HKOJIOTHYECKOW KYJIbTYphl, OCO3HaHME TJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



IJJAHUPOBAHUE W OCYIIECTBIICHUE NCHCTBHM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJI€ YCTOMYMBOIO Pa3BUTH YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATEIbHOCTU HSKOJIOIMUYECKON HAIpPaBIEHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAHUN 10 (pu3mKe;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYyYHOI JIeATENIbHOCTH, TOTOBHOCTh B IPOIECCE M3YUYCHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabaThIBaTh MJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LENSIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIOJHATH PadOTy B YCIOBHUSX pPEAJIbHOTO, BUPTYAIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATHBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS:

BIQ/IETh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIAJICTh HABBIKAMHU YYEOHO-UCCIEOBATEIBCKON M MPOEKTHOM NEATETLHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSTEIHHOCTH MO TOJYYEHHIO HOBOTO 3HAHWsI, €r0 HMHTEPIIpETaIluH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHTYyallUsX, B TOM 4YHCJE TMPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH,

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyalM3MpOBaTh 3aJady, BBIABUTATH
TUTIOTE3y €€ peIIeHHsl, HaXOIUTh apryMEHThl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

AHAIM3UPOBATh TIONyYEHHBIE B XOJ€ pEUICHHS 3a7aud pe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJa4d B OOpPa30BATEIHHOM JCSITEIHHOCTH, B
TOM YHUCJIC TIPH U3YUCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIHN OIIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUUYECKYIO 00JIACTh KU3HECSITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeiH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAOIINE ATbTePHATHBHBIC PEIICHUSI.



Pabora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTY4YCHHA I/IH(bOpMaI_[I/II/I (bHSH‘-I@CKOI‘O COACpKaHUA M3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYHIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMYHBIX BUAOB U (OPM MPE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHUKAIMOHHBIX TCXHOJIOT Ui B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3ada4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJACPIKAHUS B pa3IUYHBIX (opMmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO  (GOpMY
MPEJICTABICHUS U BU3YyATH3aIIH.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYIIIECTBIIATH OOIIEHNE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTBHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON padOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIMHUPOBATH
JIEUCTBHSL 1O €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENEATh POJH C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUIl pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEIEHUE B pPa3IMYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEeHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pElLICHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO JSPYAHLMH B o0NacTH (PU3MKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBII YPOBEHb.
CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:



JIaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(dIECKCHU KaK OCO3HAHUSI COBEPIAEMBbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHIKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JE€ATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B nmpomiecce qocTrkeHMs TNYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MIPOTPAMMEI TI0 (hHU3UKE AJIs
YPOBHSI CpeAHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBLHOE COCTOSTHHE,
BUJICTh HAINPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIOYAIOMICH CTPEMIJICHHE K JOCTHMIKEHUIO eI U YCIEXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSIHUE APYTHUX,
YYUTBIBATH €T0 MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTHh BBICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPaxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B MPAKTUYECKOU
JNeITeILHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJIO, WACANbHBIM Tra3, MOJENH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH JJIEKTPUUECKUU 3aps]l MPHU pPELICHUU
buznyeckux 3aaay;

pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE TMajJieHHue Tell,
JIBIDKCHHE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojehcTBue Tei, auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHuu
(oXJIaX/IeHNUHN ), TEIJIOBOE paBHOBECHE, MCMIAPEHUE, KOHICH A, IIABJICHUE, KPUCTAIUTH3ALINS,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIICHUE AABICHUS ra3a MpU €ro HarpeBaHUHU B 3aKPBHITOM
cocyzie, CBA3b MEXKIYy IMapamMeTpaMH COCTOSIHMSI ra3a B H30IpoIeccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBATh MEXaHMUYECKOE JABI)KEHUE, UCIOJB3Ys (M3MUECKHe BETMYMHBI: KOOpJWHATa,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Teja, KHHETHYECKast
SHEprus, NOTEHIMAJIbHAs JHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTH;, MpHU
ONKMCAHUM TMPABUWIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHs U €IMHUIBI, HAXOAUTH (HOPMYJIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BETUUYUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3Ys
¢usznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAa0THUYECKOTO JBMKEHUS MOJIEKYJN, CpPEAHEKBAJpAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYeHWS M EAUHUIIBI, HAXOAUTh (OPMYIbI, CBA3BIBAIOIINE MAHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh U3yUYEHHbIE 3JIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHIOIB3YST (PU3NYECKUE BEIUYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HaIpsOKEHHOCTh MOJs, MOTEHLUMAN, pPa3HOCTh IOTEHUWAIOB; IPU OMNHCAHUU MPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCIOJNb3yeMbIX BEIUYHH, WX OOO3HAUYEHUS U EAUHHUIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMUHY C JPYTHMH BETUIHHAMU;

aHATM3UPOBATh (PU3MUYECKHE TPOIECCHl W SIBICHUS, HMCIONB3Ys (DU3MUECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMUpHOro tarorenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, IPUHLIMI CYNEPIO3ULIUN CUII, TPUHIUIT
paBHONpPABUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOECHUS
BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBSA3b CpEeIHENH KUHETUYECKOW HHEPrHUHM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOTIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, Mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIIEPUMEHTHI 10 HUCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEpPEHUM, TMpu 3TOM  (QOpPMYIHUPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIHEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, TPH ITOM
BbIOMpaTh ONTUMANbHBI CHOCO0 HM3MEpPEHUS U HCIONb30BaTh W3BECTHBIE METOIbl OLIEHKU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH PE3YIbTAThI
MOJIyUEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BUJE TaOMUI U IpadUKOB, J€1aTh BHIBOABI
0 pe3yJibTaTaM HCCIIEI0BaHUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TpyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIEI0BATENbCKOM UM  TMPOEKTHOW JAEATENIbHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;

pemiate pacu€THbIe 3aJayd C SIBHO 3a/JlaHHOM (U3NYECKOM MOENbI0, HCIOJNIb3Ys
dbusznyecKkre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACIATh (U3NYECKUE BEIHYMHBI W (POPMYIBI, HEOOXOAMMBIE I €€ pEIICHUs,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BETHMUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAWBATh JIOTMYECKH HEIMPOTUBOPEUYUBYIO LIENOYKY
paccyKIeHUH C ONIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKHE SBIICHHUS,

UCTOJB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHONH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HHPOPMALIHUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IIOBCEIHEBHOW JKU3HMU IS
oOecrieyeHns O€30MACHOCTH MPH 0OpaIEHHH ¢ TPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTUYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IPYyNIbl, palMOHAIBHO paclpeneNsaTh OO0S3aHHOCTM U IJJAHUPOBaTh JAEATENIbHOCTh B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXK/I0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBaeMON TPOOIIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUH:

JIEMOHCTPUPOBATh Ha TMPUMEpax poiib U MeCTO (GU3NKUA B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITeIbHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TIPAHMILIBl TPUMEHEHUS H3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, fJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si/[pa MU pelleHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHUE SBIEHUS (IIPOLEcChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DM3MKU: 3JIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKLIMS, JAEWCTBUE MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM M JIBWXKYLIMMCS 3aps,
AJIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHius, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (poroaddexT), cBeToBOE NaBieHre, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jla, ECTECTBEHHAsl U MICKYCCTBEHHAsl PallOaKTUBHOCTD;

OIUCBHIBATh M3YYEHHBIE CBOMCTBA BeIeCTBa (DJIEKTpUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCHONB3YS (U3NYECKHE BEIMYMHBL: DJIEKTPUUECKUM 3apsl], cuja TOKa, OJJIEKTPUUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs JIEKTPUUYECKOr0 M MAarHUTHOTO MOJIeH, MepHoJ M 4YacToTa KojeOaHHH B
Kos1e0aTeIbHOM KOHTYpE, 3aps U CHjla TOKa B MPOIECCe TApMOHUYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHYECKas Cujla JIMH3bI, NpPU ONUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYUH, HUX OOO03HAUEHUS U EIUHHIIbI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUUHAMU;

ONKCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTb JJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJiep, HpPU ONMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJB3YeMbIX BEIUYMH, UX OOO3HAUYEHUS U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLIME JaHHYIO (U3NYECKYI0 BEIHYHUHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHNE (PU3NUECKON BETMUMHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTEIbHOIO U MAPAICIBHOTO COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPA)KEHUs CBETA, 3aKOHBI IIPEIOMJICHUS
cBeTa, ypaBHeHHEe OHHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPaHEHUS HHEPruM, 3aKOH
COXpaHEHMSI HMITYJIbCA, 3aKOH COXpPaHEHMsI DJEKTPUUECKOTro 3apsiia, 3aKOH COXpaHEHHS
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKkoH pajMoOaKTUBHOTO pacnajaa, MpH STOM pa3inydarh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
o0jacTh) IPUMEHUMOCTH;

OTIpEIeIATh HAIpPaBJICHWE BEKTOpPA MHIYKIUU MArHUTHOTO TOJSl MPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTh U OIUCHIBATH N300paKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX W KOCBEHHBIX HU3MEpPEHHil: mpu dSToM  (HOpMyIHpoBaTh
npobiieMy/3ajady W TUNOTE3y Y4eOHOTrO OSKCIIepUMEHTa, COOUpaTh YCTAaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOJKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, IMPH ITOM
BBIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPENIHOCTEeNH U3MEPEHMUIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yIbTATHl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEIOBAHMSI,

coOnrofarh mnpaBuiaa O€30MacHOrO TpyAa MPU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENIbCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYA0BaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHON (U3MUECKOW MOJIENbI0, HCIONb3YS
¢bu3nyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BHIOUpATh (PU3UUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMBbIE s €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHHU T PU3NUECKOM BETMUUHBI;

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOUYKY
PacCyXXJIEHUI ¢ OTIOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIIONIb30BAaTh MPU PELIEHUH Y4eOHBIX 3a7jad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUM JUIS TIOUCKA, CTPYKTYPHPOBAHUS, MHTEPIIPETALMH U TPEACTaBICHUS y4eOHOH u
HAYYHO-TIOMYJISIPHONH HMH(OpMAaIMM, MOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJIyYaeMyro HH(OPMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3inyvaTh
yCIIOBHA UX 0€30MaCHOTO HCII0JIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOUTH MPUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(QHU3MKOB B pa3BUTHE
HayKH, B 00BSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKHWE 3HAaHHUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHus 6€30MAaCHOCTH MPH OOpAIEHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXPaHEHHs 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpere;



paboTaTh B TpYIIIE C BBIMOJIHEHUEM PA3IUYHbBIX COIMAIBHBIX POJICH, MIIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXKI0TO M3 YYaCTHUKOB T'PYIIIbI B
pelieHne paccMaTpuBaeMoi IPOOIEMBI.
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Ne i/ Konrpouabnsie IIpakTnyeckue
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosjie. DJeKTpOMarHuTHasI bubnnorexa [HOK
1.1 11 1 3
UHAYKIHS https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
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MMOYPOYHOE IIJIAHUPOBAHUE
BOCIIMTATEJILHASL JEATEJBHOCTh YYUTEJS HA YPOKAX IO IPEJIMETY «®WU3HKA» MPEIIOJATAET
CJIEAYIOIIEE:

¢ YCTAHOBJICHHUC JOBCPHUTCIIBbHBIX OTHOIIEHUI MCKAY YYUTCIICM MU C€ro y4YCHHKAMH, CHOCOGCTBYIOH_[I/IX IMMO3UTUBHOMY BOCIIPUATHUIO
y4JaluMuUcs TpeOOBaHUN W TMPOCHO yUYHUTENs, MPUBJICUCHHIO MX BHUMAaHHUS K OOCYXJIaeMOW Ha ypoke HH(OpMAIMM, aKTUBHU3ALUU HUX
MMO03HABATEIILHOM JCeSITECIIbHOCTH,

* MOOYXJIeHNE YYCHHKOB COOJIIOJATh HAa YPOKE OOMIECHPHHSTHIC HOPMBI IMOBEACHHS, TIPABUIA OOIICHUS CO CTAPIIMMU (YUUTEISIMH) H
CBepCTHUKAMH (y4yE€HUKaMH), MPUHIMUIB YYeOHOW IUCHIMIUIMHBI M CaMOOpPraHW3alllH, MPUBJICUCHWE BHUMAHUS K HOpPMaM TOBEACHHUS U
MOPAJIbHBIM [IEHHOCTSIM KYJIbTYPbI CTPAH U3y4aeMOTr0 S3bIKa;

* IPUBJICYCHNE BHUMAHUS YYEHUKOB K IICHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha YPOKax sIBIICHUH, OpraHu3anus ux paboThl ¢ MorydaeMoi Ha
YpOKE COLMAIbHO 3HAYMMON MH(pOpMaLel — UHUIMUPOBAHUE €€ 00CYXKIECHMSI, BHICKA3bIBAHUS YYaIIUMUCS CBOETO MHEHHS IO €€ IOBOAY,
BbIPa0OTKH CBOETO K HEH OTHOIIEHUS;

* HCIOJIb30BAaHHWE BOCIUTATENBHBIX BO3MOXKHOCTEH cOAEpkKaHHUs ydyeOHOro mpeaMeTa dYepe3 JAEMOHCTPALUI0 JAETSIM IPHUMEPOB
OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEICHHS, MPOSBICHUS YEIOBEKOIIOOHS M JOOPOCEPICIHOCTH, Yepe3 MoI00P COOTBETCTBYIOIINX TEKCTOB
AJId 9YTCHUA, 3aaa4 JJIA PCIICHMA, HpO6J’I€MHLIX CI/ITyaHI/Iﬁ JJISL 06CY)K)I€HI/I$[ B KJIACCC, BOCIHUTAHHUEC TOJCPAHTHOIO OTHOLICHUSA K I[perI\/’I
KYJIbType U €€ 0OCOOECHHOCTSIM;

* IPUMEHEHHNE Ha YPOKE HMHTEPAKTUBHBIX (JOPM pabOThI yHaluXCsl:

- HHTCIUICKTYAJIbHBIX UTIP, CTUMYIIHPYIOUMIUX ITO3HABATCIbHYIO MOTHUBAIIUIO YUYCHUKOB, AUAAKTUYCCKOro TCaTrpa, rac IMOJTYy4YCHHBIC Ha
YPOKE 3HAHUMA O6I)IFpI)IBaIOTC$[ B T€aTpaJIbHBIX TIOCTAHOBKAX;

- TUCKYCCH, KOTOPbIE JAIOT YYalIMMCsl BO3MOXHOCTh TPHOOPECTHU OIBIT BEACHUSI KOHCTPYKTUBHOTO IMAJIOTa;
- TPYNIOBON paboThl WM PabOTHI B Tapax, KOTOPbIE yyaT 00yJaroIXcsi KOMaHAHOM paboTe U B3aUMOACHCTBUIO C IPYTUMU JIETHhMH;

* BKJIIOYECHHUE B YPOK HIPOBBIX IPOLEAYP, KOTOPBIE IIOMOTAOT MOAJAEPKAaTh MOTHBALUIO JETEH K IOIYYEHUIO 3HAHUM, HAJIAXXUBAHUIO
MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOILIICHUH B KJIacce, MOMOTAI0T YCTAaHOBJICHUIO JJOOPOKENIaTENbHOM aTMOC(EpPhl BO BpeMs YPOKa;



* MHUIOHWHUPOBAHUC WU MOAACPIKKa HCCHe,Z[OBaTeHBCKOﬁ JACATCIIbHOCTH o6yqafonmxc>1 B paMKax pCaiu3ailuii UMHU HHIAUWBUIAYAJIBbHBIX H

TPYHOIIOBBIX HCCICAOBATCIBCKHUX IIPOCKTOB, YTO JA4CT IIKOJbHHKAM BO3MOXHOCTb HpHOGpGCTI/I HAaBBbIK CaMOCTOATCIIBHOTO PCIICHUA

TeopeTqucxoﬁ HpO6H€MbI, HaBBbIK T'CHCPUPOBAHUA U O(i)OpMJIeHI/ISI COOCTBEHHBIX Hﬂeﬁ, HaBBbIK YBAXKUTCJIIbHOI'O OTHOIICHHA K YYKHUM HUIACAM,

oopMIICHHBIM B paboTax Ipyrux MccienoBaTeinel, HaBbIK MMyOJMYHOTO BHICTYIUICHUS NEpe] ayAUTOPUEH, apryMeHTUPOBAHUS M OTCTaUBaHUS

CBOEH TOYKH 3pPEHUS.

Ocy1ecTBisieTcs uepes:

Ha PEeCUOHATITbHOM, MYHUUUNRAITBHOM U ecepoccuitcxom ypoene:

ydyacTue B HPEIMETHBIX OJUMIMAAaXx (OYHBIX U 3a0YHBIX), IPEIMETHBIX KOHKYypcaX, HAy4YHO-NPAKTUYECKUX KOH(EpeHIUX,
COPEBHOBAHUAX.

Ha yposne kopnyca:

CHelHanbHO pa3paboTaHHBIE 3aHATUS — COOBITUIHBIE YPOKH, MOCBSIIEHHbIE UCTOPUYECKUM JlaTaM M COOBITHSIM, OHJIAHH-3KCKYpCUU
KOTOpBIE, pacIIUPSIOT 00pa30BaTENbHOE MPOCTPAHCTBO MPEAMETA, BOCIUTHIBAIOT YBAKEHHE K HCTOPUYECKUM JIMYHOCTSIM, JIFOJISIM
HayKH, TH000Bb K MPEKPACHOMY, K IIPUPOJIE, K POJHOMY Kpalo;

3HAKOMCTBO C Pa3JIMYHBIMU JOCTHKEHMSIMU HAyKH M TEXHHMKH, OOCYXJEHHE 3KOJOIMYeCKHX MpoOseM, HCCIelOBaHHS U BHECEHHE
IIPEIIOKEHU N TI0 MUPOYCTPOMCTBY;

npoBeJieHHe y4eOHbIX (OJIMMIINA/Ibl, 3aHUMATENIbHbIE YPOKU U MSTUMUHYTKH, YPOK - JIeJIOBasi UTpa, YPOK — MyTEIECTBUE, YPOK MacTep-
KJIacc, ypOK-UCCIIEIOBaHNE U JIp.) U y4eOHO-pa3BIeKaTeIbHbIX, CIIOPTUBHBIX MEPONPUATHH (KOHKYpc-Urpa «lIpenmMeTHbIi KpoccBOpa»,
TypHUpP «CBOS UTpay, BUKTOPUHBI, TUTEPATypHasi KOMIIO3UIIUS, KOHKYPC Ta3€T U PUCYHKOB, SKCKYpCHUs U p.);

UCIIOJIb30BaHHE BHU3YaJIbHBIX 00pa30B (IIPEIMETHO-ICTETUYECKOW Cpellbl, HaIIsHas aruTalus IIKOJbHBIX CTEH/OB, NpeIMETHON
HaIpaBJIE€HHOCTH, COBMECTHO IPOU3BOUMBIE BUJICOPOJIUKHU IO TEMAM YpOKa);

y4acTHe IeJaroroB-npeiMeTHUKOB B CoBeTe NMpO(QUIAKTUKE [0 BONPOCAM HEYCIEBAIOIIUX OOYYaIOIUXCS € LIEIbI0 COBMECTHOIO
COCTaBJICHUS IIJIaHA JIMKBUJIALIUN aKaIeMUYECKON 3aI0JDKEHHOCTU 110 IIPEAMETaM;

yY4acCTueC 1neaaroroB-mpeaAIMETHUKOB B PpOAUTCIILCKUX CO6paHI/I}IX y‘le6HLIX OTJEIICHUIA.

BOCIIMTATEJIBHAA AEATEJIBHOCTD YYUTEJIA HA YPOKAX IO HPEIMETY «®U3UKA» IIPEAIIOJIATAET

CJIEAYIOIIEE:



* YCTAaHOBJICHHE JOBEPHUTEIBHBIX OTHOIICHHH MEXIy YYUTEIEM MU €ro YYCHHUKaMH, CIOCOOCTBYIOIIMX IO3UTHUBHOMY BOCIPHUSTHIO
y4JaluMucs TpeOOBaHUN W TMPOCHO y4YHUTENs, MPUBJICUCHHIO MX BHUMAaHHUS K OOCYXIaeMOW Ha ypoke HH(OpMAIMM, aKTUBHU3ALUU HUX
MMO3HABATEIILHOM JeSITEIbHOCTH,

* TOOYX/IEHUE YYEHHKOB COOJIIOJIaTh HA YpOKe OOLICTIPHHSATHIE HOPMBI MOBEICHHS, MPaBUiIa OOIIEHHS CO CTapIIUMH (YUUTEISIMU) U
CBEpCTHUKaMH (yYCHHMKAMHM), MPUHLIUIBI y4eOHOM IUCHMIUIMHBI M CaMOOPTaHM3ALMH, MPHUBICYCHWE BHUMAHUS K HOPMaM MOBEICHHUS WU
MOPAJIBHBIM LIEHHOCTSIM KYJIbTYPBI CTPaH U3y4aeMOrIO S3bIKa;

* IPUBJICYCHNE BHUMAHUS YYEHUKOB K IICHHOCTHOMY acCIIeKTy M3y4aeMbIX Ha YpOKax sIBIICHUH, OpraHu3anus ux paboThl ¢ MorydaeMoi Ha
YpOKE COLMAIbHO 3HAYMMOM MH(pOpMalueld — MHULMUPOBAHUE €€ 0OCYKACHUSI, BHICKAa3bIBAHUSI YUAIIMMUCS CBOETO MHEHHS IO €€ MOBO.Y,
BbIPa0OTKH CBOETO K HEH OTHOIIEHUS;

* JWCIIOJIb30BaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH COZEpKaHUS YUeOHOTO MpeaMera dYepe3 JEMOHCTPAIMIO JETSM IPHMEPOB
OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEJCHHS, MPOSBICHUS YEIIOBEKOIIOOHUS M J00OPOCEPIEYHOCTH, Yepe3 MoI00p COOTBETCTBYIONIMX TEKCTOB
AJI1 9YTCHUA, 3aaad JJiA PCIICHMA, HpO6J’I€MHI)IX CI/ITyaIII/Iﬁ JJISL 06CY)K)I€HI/I$[ B KJIACCC, BOCIHUTAHHUEC TOJICPAHTHOI'O OTHOLICHUSA K I[perI\/’I
KYJIbType U €€ 0OCOOECHHOCTSIM;

* IPUMEHEHHNE Ha YPOKE HMHTEPAKTUBHBIX (POpM pabOTHI yUallUXCS:

- HHTCIUICKTYAJIbHBIX UTP, CTUMYJIMPYIOIIUX ITO3HABATCIbHYIO MOTUBAIWIO YYCHUKOB, AWUAAKTHYCCKOTO TCaTpa, raAc IOJIYYCHHBLIC Ha
YPOKE 3HaHUMA O6BIFpI)IBaIOTC$I B T€aTpAJIbHBIX TOCTAHOBKAX;

- TUCKYCCH, KOTOpbIE JAIOT YYalMMCsl BO3SMOXHOCTb IPHOOPECTH OTBIT BEACHUSI KOHCTPYKTUBHOTO JIHAJIOra;
- TPYNIIOBON pabOThI MIIM PabOTHI B ITapax, KOTOPbIE yyaT 00ydJaroIMXCcsi KOMaHAHOM paboTe U B3aUMOAECHUCTBHIO C JPYTUMH JE€THMU;

¢ BKJIIOUCHUC B YPOK HIPOBBIX HPOUCAYpP, KOTOPBIC IMOMOTAIOT MOAACPKATh MOTHUBALIUIO }IeTeI\/’I K IOJYUYCHUIO 3HaHHfI, HaJIaXXUBaHUTO
MO3UTHUBHBIX MEKINYHOCTHBIX OTHOIIICHUI B KJ1acCe, IOMOTrar0T YCTaHOBJICHHUIO IIO6pO)KCJ'I€lTCJ'ILHOﬁ aTMOC(bCpBI BO BpEMs YpOKa,

* UHUIMHPOBAHUE M TOJACPKKA HCCIENOBATENIbCKON JIEATENHHOCTH OOydYalolUXCsl B pamMKax peajlu3alud UMU WHAUBUAYAJIbHBIX U
TPYNIIOBBIX HCCIEA0BATENbCKUX TPOEKTOB, YTO JACT IIKOJbHUKAM BO3MOXXHOCTh MPUOOPECTH HABBIK CAMOCTOSITEILHOTO PpEIICHUS
TEOPETUYECKOM MPOOIEeMbl, HABBIK T€HEPUPOBAHUSA M OPOPMIICHHUS] COOCTBEHHBIX WAEH, HABBIK YBAXXUTEIHHOTO OTHOIICHHUS K YYKUM HJIESM,



O0(OpPMIICHHBIM B paboTax APYrux UcClieoBaTesei, HaBbIK MyOJINYHOTO BBICTYIUICHUS MEepe] ayAUuTOpUel, apryMeHTUPOBAHUS U OTCTauBaHUs

CBOEH TOYKH 3pEHUS.

OcyiecTBisercs yepes:

Ha PeCUOHATITbHOM, MYHUUUNA]IBHOM U ecepoccuﬁcxom ypoene:

ydacTHe B TIPEJAMETHBIX OJMMIHUANax (OYHBIX W 3a0YHBIX), IMPEIMETHBIX KOHKYpCaxX, HAyYHO-NPAKTHYECKHX KOH(EPCHIHUSX,
COPCBHOBAHHUSIX.

Ha yposne kopnyca:

CHelHanbHO pa3paboTaHHBIE 3aHATUS — COOBITUIHBIC YPOKH, MOCBSILEHHbIE UCTOPUYECKUM JlaTaM U COOBITHSIM, OHJIAHH-3KCKYpCUU
KOTOpbIE, pacIIUpsA0T 00pa3oBaTeIbHOE IMPOCTPAHCTBO IPEAMETA, BOCIUTHIBAIOT YBAKEHHE K HCTOPHUUYECKUM JIMYHOCTAM, JIIOJAM
HayKH, JIFOOOBb K IPEKPACHOMY, K IIPUPOJIE, K POJIHOMY Kpalo;

3HAKOMCTBO C Pa3JIMYHBIMHU JOCTHKEHHMSIMU HAyKH M TEXHHMKH, OOCYXJEHHE 3KOJOIMYEeCKHX MpoOseM, HCCIelOBaHHS U BHECEHHE
IIPEI0KEHUH 110 MUPOYCTPONCTBY;

MPOBEJCHNE YUE€OHBIX (OJIMMITNA/Ibl, 3aHUMATEIbHbIE YPOKU U NATUMUHYTKH, YPOK - JIEJI0Bask UTPa, YPOK — IMyTEUIECTBUE, YPOK MacTep-
KJIacc, ypOK-UCCIIEIOBaHNE U JIp.) M yUeOHO-pa3BIIeKaTeIbHbIX, CIIOPTUBHBIX MEPONPUATHH (KOHKYpc-urpa «lIpenmMeTHbIi KpoccBOpa»,
TypHUp «CBOSI UTpay», BUKTOPUHBIL, TUTEPATypHask KOMIIO3ULUS, KOHKYPC T'a3eT U PUCYHKOB, 3KCKYpCHS U Ip.);

UCIIOJIb30BaHUE BU3YAJIbHBIX 00pPa30B (MPEAMETHO-3CTETUUECKON Cpebl, HarisgHas aruTalusl IIKOJIBHBIX CTEHJO0B, NPEIMETHON
HalpaBJIEHHOCTH, COBMECTHO MTPOU3BOJMMBIE BUJICOPOJIMKH MO TEMAM ypOKa);

ydacTue IeaaroroB-npeaMeTHukoB B CoBeTe NMpoduiakTUKE MO BOMPOCAM HEYCHEBAIOUIMX OOYyJaromMXCsl C IIeJIbI0 COBMECTHOIO
COCTAaBIICHUS TUIaHA JTUKBUJAINH aKaJJeMUUYECKOHN 3aJJ0JPKEHHOCTH 10 MpeAMETaM;

y4acCTue neaaroroB-mpeaAMETHUKOB B POAUTEIIBCKUX CO6paHI/I$[X y'-Ie6HBIX OTJIGHGHHIZ.

Ne
n/n

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
uugposbie
Tema ypoka Konrpoabusie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl




®uznka — Hayka o npupoje. Hayunsie

bubnunorexa LIOK

1
METO/Ibl O3HAHUS OKPYKAOLLETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb u mecTo duzuku B HopMUpOBaHUHT
2 COBpPEMEHHOM (El)a HOU K(g IT)HHIi MHpA, B bubmorexa HOK
p . i P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBLHOCTH IO IeH
Mexanunueckoe qBrkeHue. OTHOCUTENIBHOCTh
bubmuoreka [{OK
3 MEXaHH4eCcKoro aBuxeHus. [lepemenienue,
https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
. bubnuoreka [{OK
4 PaBHOMEpHOE NMpSIMOJIMHENHOE JBUKEHUE
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE bubnnoreka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOomHoe majienue. Y CKopeHue bubmuorexa [JOK
CBOOOHOTO MaJACHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxkenue. [[Buxenue bubmuoteka [IOK
MaTepUaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[IpuHuun oTHOCUTENBHOCTH [ anmuies.
8 Nuepunansubie cuctemsl otcyeta. [lepBolii bubmorexa HOK
ph - 1eP https://m.edsoo.ru/ffO0c3be8
3ak0oH HrroTOoHa
Macca tena. Cumna. IIpuHIUND cynepno3uuu
9 cwi. Bropoii 3akoH HFIZIOTOHa ?11:1 ’ brbmorexa [OK
' p . a https://m.edsoo.ru/ff0c3be8
MaTepualibHOU TOUKU
10 Tpetuii 3akoH HproTOHA 1719 MaTepUaIbHbBIX bubnuotexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BCEeMUpPHOTO TsroreHus. Cuna bubnmnoreka [JOK
TsbKecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [{OK
12 Cuua ynpyroctu. 3akoH ['yka. Bec tena 1

https://m.edsoo.ru/ffOc3el8



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
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https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3e18

Cuna tpenus. Koapounment tperns. Cuna

13 CONPOTHUBIICHHUS [IPU ABUKEHUU TEJIA B bubmmorexa LIOK
https://m.edsoo.ru/ff0c3f76
JKUJKOCTHU WM ras3e
[TocTynaTenbHOE U BpalaTeabHOE JBUKEHHE
14 a0CoJIIOTHO TBEPOTO Tesia. MOMEHT CHUIIBL. bubmmoreka [JOK
ILiieyo cumel. YciioBUs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ffO0c41a6
Tena
HNMnynbec MmaTepuabHOW TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. MIMIynbe cuibl. 3aKoH bubnuoreka [IOK
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIKEHUE
PaGota u momrHOCTh cuibl. Kunetnueckas
16 sHeprus MmarepuanbHoi Touku. Teopema 00 bubmmorexa LIOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPT U
[ToTenuumanbHas sHeprud. [loTeHnmanbHas
17 SHEPrus yrnpyro a1epopMUPOBAHHOMN bubnmnorexa [JOK
npyxuHsbl. [loTeHnnanbHas sHeprus rena https://m.edsoo.ru/ffOc461a
BOJIM3M MMOBEPXHOCTH 3eMITH
[ToTeHuManbHbIE U HETIOTEHIIUATIBHBIE CUJIIBI.
CBs13b pabOTHI HEMOTEHIIUAIBHBIX CHIT C
18 M3MEHEHUEM MEXaHUYECKON IHEPTUU bubmmorexa [IOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUN
JlaboparopHas pabota «lccienoBanue CBSI3U
19 paboThI CHIIBI C U3MEHEHHEM MEXaHHYECKOM
SHEPTUU Teja Ha MPUMEPE PaCTsHKEHUS
PE3UHOBOIO KI'yTa»
20 KonTtponsHas padora no teme «Kunematuka. bubnuorexa [IOK

Jlunamuka. 3aKOHbI COXpaHEHHUSI B

https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c3f76
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MCXAaHHUKE»

21

22

23

OCHOBHBIE TIOJIO’KEHHS MOJIEKYIISIPHO-
KUHETHYECKOU Teopuu. bpoyHoBckoe
nwkenue. Auddysus

XapaxTep IBIKCHHS U B3aUMOJICHCTBHS
YacTHIl BemecTBa. MoJeny CTpoeHus ra3os,
KHUJKOCTEH U TBEPIBIX TET

Macca monexy:n. KonmuecTBo BemecTsa.
[TocrosiaHas ABoraipo

bu6nmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

24

25

26

TermoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenscus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

AOcomoTHas TemrepaTypa Kak Mepa cpeiHen
KMHETUYECKOW YHEPTUM IBUKEHUS MOJIEKYJI.
VYpasaenue Mengeneesa-Knaneiipona

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4fde

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

JlaboparopHas pabota «MccrneqoBanue
3aBUCHUMOCTH MEXy IapameTpaMu
COCTOSTHUS Pa3peKEHHOT0 Ta3a

I/I3OHpOI_ICCCBI B UACAJIbBHOM Ia3€ u ux
rpa(pnqecxoe MMpEaACTaBJICHUC

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BryTpeHHss Heprus TepMOAMHAMAYECKOU
CUCTEMBI U CTIOCOOBI €€ N3MEHEHUS.
KonuuecTBo Teminotel u padota. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UEAIBHOIO rasa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buasl Terionepenaun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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VY nenbHas TEIUI0OEMKOCTE BEIIECTBA.

32 KonnuecTBo TEMIOTHI MpH TEIIIONEpeIaye. bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢c36
AnuabatHblii poriecc
3 [IepBblil 3aKOH TEPMOJAUHAMUKU U €T0 bubnuoreka [JOK
IIPUMEHEHNE K U30IIpoLIECCaM https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtuMocTh MpoIeccoB B MPUPOJIE. bubnuorexa [JOK
Bropoii 3ak0oH TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun gevictBust u KII/ TermoBoit bubnunoreka LIOK
MAIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
37 DKoJoru4eckue npoOIeMbl TEII0OIHEPTETUKH
18 O6o6maromuii ypok «MotekysipHast bubnnoreka [JOK
¢usuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
Konrponbnas pabora no reme
39 «MonekymnsipHas ¢puzuka. OCHOBBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKI
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmmnoreka HOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
41 AOcooTHAs ¥ OTHOCHUTEITbHAS BIIAYKHOCTH but6mmoreka [IOK
BO3Ayxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramimueckue n
42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnmnoreka [JOK
KpUCTaUIOB. JKHIKHE KPUCTAILIBI. https://m.edsoo.ru/ffOc65f0
CoBpeMeHHbIE MaTEpHAIIBI
43 [InaBnenue u KpuctaymM3anus. Y 1enbHas bubmuoteka [JOK
TeruioTa riasiaenus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHEeHHE TEIJIOBOTO OaaHca bubmorexa [IOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c5c36
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45 DnekTpu3anus Tel. DIeKTPUUEeCKUH 3apsi. bubmmoreka [JOK
JIBa BuJa AIIEKTPUUECKUX 3apsiiOB https://m.edsoo.ru/ff0c6bcc
ITpoBoIHWKH, TUDIIEKTPUKH U
46 H(f)nprOBo;[HHKI/I. 3a2))H COXpaHEHHUsI bubamorexa LOK
https://m.edsoo.ru/ff0c6bec
AIIEKTPUYECKOTO 3apsia
47 B3aumoneiictBue 3apsanoB. 3akoH Kynona. bubnuorexa [JOK
TodeuHblil 2JIEKTPUYECKUH 3apsij https://m.edsoo.ru/ffOc6ced
Hanpsx€HHOCTb 3JIEKTPUYECKOTO MOJIS.
48 [IpuHUUI CynepO3UIIUHN SJIEKTPUUECKUX bubmmorexa LIOK
N .. https://m.edsoo.ru/ffO0c6df2
nosiei. JIuHum HanpsKEHHOCTH
49 Pabota cuit aieKkTpocTaTHiecKoro moJisi. bubmmoreka [JOK
ITorennuman. Pa3HoCcTh MOTEHIIMATOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY U AMDIIEKTPUKH B
50 anpeKTpI([)CTaTquI::KOM noI;e. bubmmorexa [IOK
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
N bubnuoreka [{OK
S dnextpoémkocTs. Konnencarop https://m.edsoo.ru/ff0c7126
5 DIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. bubnnorexa [JOK
OHeprus 3apsHKEHHOT0 KOHIEHCATopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOH/IEHCATOPOB, KOMMMPOBAIHHOTO amnmapara,
CTPYWHOTIO MTPUHTEPA. DINEKTPOCTATUYECKASI
3amuTa. 3a3eMJICHHE AIEKTPOpuOopoB
DJIEKTPUUYECKUH TOK, YCIOBUS €TI0
55 cymiectBoBanus. [Tocrosaunsiil Tok. Crita

toka. Hanpsbxkenune. ConpoTuBiieHrE. 3aKOH



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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OmMa 151 yyacTka Lenu

56

57

58

59

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIaHHOE COeIMHEHHE TPOBOHUKOB.
JlabGopaTtopHnas pabora «3yuenue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)

BHGKTqueCKOﬁ OCIIn. KOpOTKOC 3aMBIKaHHC.

JlaboparopHas pabota «H3mepenne D/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

ONEeKTpOHHAs MPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOANMOCTb

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

60

DnekTpuueckuil Tok B Bakyyme. CBolicTBa
JJIEKTPOHHBIX ITyYKOB

61

62

63

[TonynpoBoaHUKH, UX COOCTBEHHAS U
puMecHast MpoBoAUMOCTh. CBOMCTBA p—n-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

DIIEKTPUUECKHUI TOK B pacTBOpax U
pacruiaBax 3JE€KTPOJIMTOB.
DNEKTPOIUTHYECKAs JUCCOLUAITHS.
DIIEKTPOIIN3

DNEKTPUYECKUM TOK B ra3ax.
CaMOCTOSITENbHBIN U HECAMOCTOSITEILHBIN
paspsa. Mouaus. [1nazma

bubnunorexa LIOK
https://m.edsoo.ru/ff0c84ae

bubnunorexa LIOK
https://m.edsoo.ru/ff0c82ba

bubnunorexa LIOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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DJeKTpudecKre Mpudopbl U yCTPOICTBA U UX

64 npakTuyeckoe npumeHenue. [Ipasuna 1 bubmmorexa [IOK
https://m.edsoo.ru/ffO0c86fc
TEXHHUKHU 0€3011acCHOCTU
. bubnuorexa [JOK
65 O06006manmui ypok «IEeKTPOInHAMUKAY 1 https://m.edsoo.ru/ffOc88be
KonTtponbHas padora o Teme
66 «Qnekrpocraruka. [1ocTosHHBIHI | Bbu6mmoteka [JOK
SJIEKTPUYECKUM TOK. TOKU B pa3IuyHbIX https://m.edsoo.ru/ffOc8a8a
cpemax»
67 Peseprublit ypok. KonTponbhas paboTa mo | bubnuoreka [IOK
Teme "DnekTpoarnHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHelil ypok. O6001maomuii ypok o 1 bubnnoreka [JOK
temam 10 kmacca https://m.edsoo.ru/ffOc8f6¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgponbie
Tema ypoka Konrpoabubie  IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
WHcTpyKTax Mo TeXHUKe 0€30MacHOCTH B
kabuHeTe Gusuku. [locTossHHBIE MAarHUTHI U
1 HUX B3auMojielicTBMe. MarHuTHoOE I0JIe 1 0 0 bubmorexa LIOK
A L ’ https://m.edsoo.ru/ff0c9778
Bextop MarHutHOM MHAYKUMH. JIMHUM
MarHuTHON MHIYKIIMH
MarauTHO€ 1oJie MPOBOJHUKA C TOKOM.
2 OmnsIT OpcTena. BzauMmoneiicteue 1 0 0 bubnnorexa LIOK
p ) https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaGopatopHnas pabora Nel «M3ydyeHune | 0 | bubnnoreka [JOK
MarHUTHOTO ITOJII KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
4 JleficTB€ MarHUTHOTO TIOJISI HA IPOBOIHUK C | 0 0 bubnmnoreka [JOK
TokoM. Cuita Ammepa. https://m.edsoo.ru/ff0c9ac0
JleficTBE MarHUTHOT'O MOJIS Ha
5 BITDK cd 3apshKeHHyYIo gactury. Cuia 1 0 0 bubmorexa LIOK
ABIDKYIIYIOCH 3ap o my: hitps://m.edsoo.ru/f0c9df4
Jlopenma. Pa6ora cuinsl Jlopenia
DOnexkTpomMarauTHas HHAyKIUs. [loTok
6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1 0 0
WHJYKIKU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu dapanes
7 JlaGopatopnas pabora Ne2 «MccnenoBanue | 0 | bubnuoreka [IOK
SIBJIEHUSI DJIEKTPOMArHUTHOW UHIYKIUWD) https://m.edsoo.ru/ff0cal50
8 NHAyKTUBHOCTB. SIBII€HUE CAMOUHIYKIUH. 1 0 0 bu6mmoreka [IOK



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

O/1C caMOMHIYKIIMHU. DHEPIUsl MATHUTHOTO
HOJISI KATYIIKK C TOKOM. DJIEKTPOMAarHuTHOE
noJje

https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX IIPUMEHEHHUE:
ITIOCTOSIHHBIE MATHUTBHI, JIEKTPOMArHUTHI,
3JIEKTPOJIBUIATEIIb, YCKOPUTEIIN
JJIEMEHTAPHbIX YaCTHLl, UHAYKIIMOHHAs II€Yb

10

11

12

O6o06mmaromuii ypok «MarauTHoe modie.
SHGKTPOMaFHI/ITHaSI HHAYKIOUA»

KonTponbnas padota Nel mo teme
«MarHuTtHoe 1oJie. DJIeKTpOMarHuTHas
WHIYKIHS

CB00OIHBIE MEXAHUYCCKHUE KOJICOaHNUS.
IMapmonnueckue koneOaHus. Y paBHEHUE
rapMoHHUYecKux Konebanwuii. [IpeBpamienue
SHEPTUHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas padota Ne3 «MccnenoBanue
3aBHCHMOCTH TIepH0/ia MaNbIX KoJeOaHui
rpy3a Ha HUTU OT JTMHBI HUTH U MacChl
rpy3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMarHUTHBIE KoJeOaHus B UAeabHOM
Kosie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHUYECKUMH U JIEKTPOMArHUTHBIMU
KoJIeOaHUAMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UI€aTbHOM K0JIe0aTeIbHOM
KOHTYpE

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca600
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[IpencraBneHne 0 3aTyxXaroIUX KoJeOaHUsX.
BbIHYXIeHHBIE MEXaHUYECKHE KOJICOaHHUSI.

bubmuoreka [JOK

16 Pe3onanc. BeinyxaeHnbie https://m.edsoo.ru/ff0cbb86
ANEKTPOMarHuTHbIE KoieOaHus
IlepemenHnsblii Tok. CUHYCOUJAJIbHBIN
17 IIEpEMEHHBII TOK. MOILIIHOCTh IEPEMEHHOTO bubmumoreka [IOK
TOKa. AMIUIUTYAHOE U JEHCTBYIOLLEE https://m.edsoo.ru/ff0cbd34
3HAQUYE€HHE CUJIbI TOKA U HAIIPSKEHUS
13 Tpanchopmarop. [IpousBoacTBo, nepenava u
noTpeOIeHNE SIEKTPUICCKON SHEPTHU
VY eTpoiCTBO U MPAKTUUECKOE IPUMEHEHUE
19 3JIEKTPUYECKOTO 3BOHKA, F€HEepaTopa bubmmorexa [IOK
. https://m.edsoo.ru/ffOcc324
MIEPEMEHHOT0 TOKa, JTMHUH 3JIeKTponepeaay
OKOJIOTHYECKHE PUCKU IIPU TPOU3BOJCTBE
20 anekTpo3Hepruu. Kynbrypa ucnoiab30BaHus
ANEKTPOIHEPIHH B TOBCEAHEBHON KU3HU
MexaHnueckre BOJIHBI, YCIOBUS
)1 pacnpoctpanenus. [lepuon. Ckopocts bubnnoreka [JOK
pacrpocTpaHeHus U JJIWHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U TPOJOJILHBIE BOJIHBI
2 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubmuorexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
” DNeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U bubnuoreka [IOK
ckopocTsb. [IIkana 31eKTpOMarHUTHEIX BOJTH https://m.edsoo.ru/ffOccfe0
24 [IpuHUKIIBI paIUOCBS3U U TEIIEBUICHHUS.
PazButue cpencts cBsa3u. Pagnonokanus
)5 Kontponbras padora No2 «Konebanus u bubnnorexka [HOK

BOJIHBI»

https://m.edsoo.ru/ff0cc6f8



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

[IpssMonMHENHOE pacIIpOCTPAHEHHUE CBETA B

bubmuoreka [JOK

26 OoIHOpOHOM cpefie. ToueuHblid HCTOUYHHK
AHOPOIOMN pel https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoeHre n300paKeHUH B TIOCKOM bubmmorexa [JOK
' P P https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomiienue ceta. [lonHoe BHyTpeHHEE
28 oTpaxkeHue. [IpenenpHblid yroi MojaHoro bubmmorexa [TOK
p - Hpeld yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKECHUS
29 Jlaboparopuas pabota Ned «3mepenue bubnuorexa [JOK
IOKa3aTelisl MPEJTOMIIEHUS CTEKIIAY https://m.edsoo.ru/ffOcd67a
Jlumssl. [Toctpoenue n300pakeHuil B THH3E.
30 dopmyiia TOHKOH JIMH3bL. Y BEIIMUCHUE bubmmorexa LOK
pMy ' https://m.edsoo.ru/ff0cddle
JTUH3bI
31 Jlaboparopnas pa6ota No5 «MccnenoBanue
CBOMCTB M300pakKeHUH B JIMH3AX
3 JlaGopatopHnas pabota Ne6 «Habmonenue
JUCIIEPCUU CBETa»
3 WNnrtepdepennus creta. Judpaxnus ceera. bubnnoreka [JOK
JudpakimonHas pemeTka https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonsapwuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpuOOPHI M yCTPOMCTBA U
yCIOBUS MX O€30MacCHOT0 MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH KJIACCUYECKOM
36 MexaHuki. [locTynarsl cnenuanbHON Teopuun bubmmorexa [TOK
ey B P https://m.edsoo.ru/ff0cf862
OTHOCUTEITbHOCTH
37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. bu6mmoreka [IOK



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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3aMeI[JIeHI/Ie BPEMCHH U COKpAIICHUC NJINHBL

https://m.edsoo.ru/ffOcfa42

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON

bu6mmoreka [IOK

38 .C i
gacTuilbl. CBS3b MAaCChI C YHEPTUCH U hitps-//m.cdsoo.ru/fl0cic68
HUMITYJIbCOM. DHEPTHUs MOKOS
39 KonTponbnas padora Ne3 «Ontuka. OCHOBbI bubnmoreka [JOK
CIIEIMAIbHON TEOPUH OTHOCUTEIBLHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. Dueprus u bubnnorexa [JOK
UMITyIsC GOTOHA https://m.edsoo.ru/ffOcfe16
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnnoreka [JOK
Omeitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHEeHHE
. (}) o0 P bubmuoreka [JOK
42 DuiHmTeiHa s gorosddexra. «Kpacuas
https://m.edsoo.ru/ff0d015¢e
rpanuna» Gotordpdexra
43 Hasnenue ceera. OnwiTel [1. H. JleGenena. bubnuotexa [JOK
XHUMHYECKOE ICHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHr4eckue ycTpoucTBa U IPAKTUYECKOE
44 puMeHeHue: PoTorIeMeHT, POTOAaATIHK,
CoJIHEUHas OaTapesi, CBETOIUO]]
45 Pemrenue 3anau no reme « 1€MEHTHI bubnmoreka [JOK
KBAHTOBOU ONTHUKH https://m.edsoo.ru/ff0d0302
Mopenbs aroma Tomcona. OnbIThI
46 Pesepdopaa o paccesHuro o-4actu bubmmorexa [OK
PPOPAATO P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
bu6mmoreka [IOK
47 IT b
OCTYIIATRE Bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornomieHue GoTOHOB NMPU
i ¢ P bu6mmoreka [IOK
48 [IEPEX0/I€ ATOMA C OJJTHOTO YPOBHS YHEPIUU

Ha Jpyrou. Buasl ciekTpos

https://m.edsoo.ru/ff0dOafa
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49

BonHoBEIe cBoiicTBa yacTull. BoaHEI e
bpoiinsa. KopnyckynsipHO-BOJIHOBO#
nyanu3M. CIOHTaHHOE U BBIHYKJIEHHOE
M3IIy4eHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0Oca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaMOAKTUBHOTO U3TyYCHUS

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

51

52

53

54

55

CoiicTBa anb(a-, 6era-, raMmma-u3ITyIeHUsI.
Bmmsguane PAAOAKTUBHOCTH HA KHMBBIC
OpPTraHU3MBbI

OTkpbITHE IPOTOHA U HEUTpOHA. I30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3Jy4yeHue

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie
peakuuu. SnepHslit peaktop. [Ipobiemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIIEPHOM YHEPTETUKH

DneMeHTapHble yacTulbl. OTKpBITHE
no3uTpoHa. MeTo/sl HaOMoIeH!s U
pErucTpaluy 3JI€MEHTAPHBIX YaCTHII.
Kpyrusiit cton «®@yHaameHTanbHbIe
B3auMoiecTBUA. EAHCTBO uznueckoit
KapTUHBI MUPay

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3BE3/1bl, MJIAHETHI, UX BUIUMOE JBUKEHUE.
Conneynas cucrema

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

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

56

Comnnaue. ConHeuHast aKTUBHOCTE. MICTOUHUK
sHepruu CoJiHLA U 3BE3]T



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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57

58

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1BI INIABHOM MOCIEI0BATEIILHOCTH.
Buytpennee crpoenue 38€311. CoBpeMeHHbIE
MIPEJICTABICHUS O POUCXOXKICHUU U
sBoonu CoJHIIa U 3BE3]

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue n nuxenue ConaHua B
l'anaktuxe. ['anmaktrku. YEpHbIE ABIPHI B
s,Ipax rajJjakTHK

59

Bcenennas. Pa3oeranue ranaktuk. Teopust
Bonpmioro B3peiBa. PenukroBoe usinydeHue.
Meraranaktuka

60

61

Hepemennsie npobieMbl aCTpOHOMUHT

KonTtponbHas pabota «D1eMeHThI
aCTPOHOMMUH U aCTPOPUIUKI

62

O6o06matomuii ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COLTUANBLHON U YTUUECKOM
cdepax AeaTeTbHOCTH YeTOBeKa

63

O6o06matomuit ypok. Poib u Mecto pusuku
1 aCTPOHOMHH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa

64

65

O6o06maromuit ypok. Poib puznueckoit
Teopuu B HOPMHUPOBAHHUH TIPEICTABICHUHN O
¢bu3nueckoil kKapTuHe MUpa

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUPa B OOLIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUH O




IIpUpoJIE

66 PesepBHbIil ypok. MarHuTHOE 10JIE. 1
DneKTpoMarHuTHast MHIYKIUS

67 PezepBublii ypok. Ontrka. OCHOBBI 1
CHeLUaJIbHON TEOPUU OTHOCUTEIBHOCTH

68 Pezepnsiii ypok. KBanroBas ¢usuka. | bubmumoreka [IOK
DNIeMEHTHI aCTPOHOMUU U aCTPODU3UKH https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

*  ®wusuka. 10 kmacc: yue6. s o6meodpazoBaT. opranu3anuii : 0a30BbIiA U YIIIyOJl . YPOBHU
/ T'.51. Msxumies, b.b. Byxosnes, H.H. Corckuii; mon pea. H.A. TlapdentbeBoii.- 8-¢ u3.-
M.: IIpocseuieHue.

o @usuka. 11 kmacc: yueb. s obmeodpa3zoBaT. opranusanuii : 6a30BbIi U yriTyoJ1 . ypoBHH /
[".S. Msaxumes, b.b. Byxosues, B.M. Yapyrun; nox pea. H.A. IlapdentbeBoii.- 10-e u3m.-
M.: IIpocsewienue.

METOAUYECKUE MATEPHUAJIBI 1J151 YYUTEJISA

1. . Coopnuk 3amau mo ¢usuke miga 9-11 kmaccoB o0e00pa30BATENbHBIX YUPEKACHUU, /
CrenanoBa I'. H. coctaButens, -M, [IpocBelienue.

2. Kontponbable paboter mo ¢usuke 10-11 xmaccer / Mapon A.E., Mapon E.A.- M,

IIpocsemenue.

COopHUK KOHTPOJIBHBIX 3aanuid o pusuke / [londbennnkosa W.U.- MxeBck.

Tectbl. @usuka. OenepanbHblil LHEHTP TECTUPOBAHUS.

COopnuk 3anau o ¢usuke, / Peimkesua A.1L. -M, Ipoda.

®wusuka. CipaBounsie Matepuansl / Kabapaua O.®.-M, I[Ipocsemienue.

Ousuka. [lIkoapHBIN MUTFOCTpUpOBaHHBIM cnpaBouHuK. /Kokmna A.B . TlepeBom c

anrimiickor. — POCMOBH.

. 3naere i Bbl pusuky? /[lepensman SA.1- Jomoaenoso.

9. ®usuka, 10 xnace/ Kacesinos B.A., - M., [Ipocsernienue.

NoWnsEw

*®

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

1. Ennnas komnexuus udpoBbIX 00pa3zoBaTeibHbIX pecypcoB. — Pesxxum noctyna: http://school-
collection.edu.ru

2. Kny6 ans yuurenedt gusuku, ydanmxcs 7-9 kimaccoB U ux poaureneil — Pexxum nocryma:
http://www fizika.ru

3. SIKnacc.- Pexxum noctyma: https://www.yaklass.ru/

4. Poccuiickas anekTpoHHas mkona. — Pexxum noctyna https://resh.edu.ru

5. ®okchopa. — Pexxum goctyna https://foxford.ru/
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