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HHOACHUTEJIBbHAA 3AIIUCKA

[Tporpamma o ¢usnke 6a30BOro ypoBHS HAa YPOBHE CpeiHEro odmero odpa3zoBaHus pazpaboTaHa
Ha OCHOBE IOJI0XKEHUN 1 TpeOOBaHUH K pe3ysbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTebHOM MporpaMmsl,
npeacraBieHHbIx B PI'OC COO, a takxke ¢ yuéroM ¢eaepanbHOil paboyeil mporpaMmMbl BOCIIUTaHUS U
KOHIICTIIMM TpernoaaBaHusi ydeOHoro mpenmera «®dusuka» B 00pa3oBaTENbHBIX OpraHU3ALUAX
Poccuiickoit @enepannu, peaan3yromux OCHOBHbIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copnepxanue nporpaMMel 1o (u3MKe HampaBlIeHO Ha (OPMHUPOBAHUE E€CTECTBEHHO-HAYYHOH
KapTHHBI Mupa oOydaromuxcs 10—11 kimaccoB npu oOyueHnH uX pu3nke Ha 6a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-/IEITeIILHOCTHOTO TIo1xoa. [Iporpamma o ¢pusuke coorBercTByeT TpedboBanusm GI'OC COO
K IUIAHAPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U METalpeIMETHBIM pe3ylbTaTaM OOyYeHHs, a TakKkKe
YUUTBIBAET HEOOXOAMMOCTh pEaIM3alui MEXIPEIMETHbIX CBsi3ed (PU3MKH C €CTeCTBEHHO-HAayUHBIMU
yueOHbIMU IIpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIE LeNIU M3yYeHHs (U3UKHU Ha YPOBHE CPEIHEro
obmiero  o0Opa3oBaHUs, IUJIAHUPYEMBIE pE3YJIbTaThl OCBOCHHS Kypca (DHM3HKH: JUYHOCTHBIE,
MeTarpeMETHbIC, TpeIMETHBIC (Ha 6a30BOM YpPOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

e [UIaHUpyEMbIE pEe3yJIbTaThl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM YypOBHE, B TOM 4YHCIE

IpEeMETHBIE PE3yJIbTaThl M0 T0/1aM 00YUYEHHUS;

e cojaepxaHue yueOHoro npeamera « Pu3ukay mo rogam o0yueHus.

dusmka Kak Hayka o HauboJsiee 00X 3aKOHaX NPUPO/IbL, BLICTYNAs B KAUeCTBE y4eOHOI 0 pemeTa
B ILIKOJIC, BHOCUT CYIIECTBEHHBII BKJIaJ B CUCTEMYy 3HaHUH 00 okpyskatomeM mupe. IIKonpHBIH Kypc
(bU3KKHN — cCUCTEMOOOPA3yIOIINIA /17151 €CTECTBEHHO-HAYUYHBIX YU€OHBIX ITPEIMETOB, TOCKOJBKY (pU3nUecKue
3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUI, U3y4aeMbIX XUMHEH, Ononoruei, pusndeckoi reorpadueit
U acTpoHOMHeH. Mcnonp30BaHNe M aKTUBHOE NMPUMEHEHHE (PU3UUECKUX 3HAHUM OIpeesiseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe IHEPreTUKHU, TPAaHCIIOPTa, OCBOSHHS KOCMOCA, TOJTy4YEeHUs
HOBBIX MaTE€pPHAJIOB C 33/JIaHHBIMH CBOWCTBaMU M Jipyrux. M3yuenue (u3uKu BHOCUT OCHOBHOW BKJIAJ B
(GopMUpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa oOyyaroummxcsd, B (OPMUPOBAHHE YMEHUN
IPUMEHSTh HayYHBIH METO]I TO3HAHUS NPH BBHIOJHEHUH MU yUEOHBIX HCCIIEJOBAaHUH.

B ocHOBY Kypca (u3HKu Ui ypPOBHS CpeIHEro 0011ero o0pa3oBaHus MOJIOXKEH P UAeH, KOTOpbIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yerocmnocmu. B cOOTBETCTBUHU C HEH KypC SIBISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH COIEPKUT
MaTepHall U3 BceX pasiesioB (pU3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepual Kypca (U3MKH OOBEAMHEH BOKPYT
¢busnueckux Teopuil. Bexgymmm B Kypce sBiseTcs (OpMUPOBAaHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BEILIECTBE U IOJIE.

Hoess eymanumapuszayuu. EE peanuzanus MpeanojaraeT HCIONb30BaHUE T'yMaHHTApHOTO
noTeHIuaza Gu3nyeckon HayKu, OCMBICIIEHUE CBSA3H Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTHYECKUMU TIPOoOIeMaMHu.

Hoes npuknaonoii nanpaénennocmu. Kypc ¢du3znku npeanosaraetT 3HakOMCTBO € HIUPOKHUM KPyroM
TEXHUYECKUX U TEXHOJOTHUECKUX MPUII0KEHUN H3YUEHHBIX TEOPUI 1 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs MOCPEICTBOM BBEICHHS JIEMEHTOB COAEPIKAaHUS, MOCBIIIEHHBIX
9KOJIOTUYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJOTHH, a
TaKxke 00CyKAEeHUs IPoOIeM pallMOHAIBHOTO IPUPOIOTIONIB30BAHMS U AKOJIOIMUECKONH O€30IaCHOCTH.

CrepKHEBBIMH JIEMEHTAMH Kypca (U3UKM Ha YPOBHE CpPEIHEro oOIiero oopa3oBaHUs SBISIOTCS
¢usnueckue Teopun (HopMUpoBaHHE MPEJICTABICHUH O CTPYKTYpe MOCTPOCHUS (prU3nuecKor TEOPHH, POIIH



(yHIaMEHTaJIbHBIX 3aKOHOB M IPHHLMIIOB B COBPEMEHHBIX MNPEJCTABICHHUAX O NPUPOAE, I'PaHMIAX
NPUMEHUMOCTH TEOPHIA, 1151 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U IPOLIECCOB).

CHUCTEeMHO-JIEITETPHOCTHBIN MMOAX0 B Kypce (U3MKHM peanu3yerTcsl IMpekAe BCero 3a CYer
OpraHu3alK 3KCIIEPUMEHTAILHON JesITeIbHOCTH 00y4atouuxcs. st 6a30Boro ypoBHs Kypca GU3UKU —
3TO UCHOJIB30BAHNUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a0OPAaTOPHBIX padoT,
KOTOpbIE B Mporpamme mo ¢u3uke oObeAWHEHBl B OOIMIMK CIUCOK YYCHHMUYECKUX MPAKTHUYECKUX padoT.
Briienenne B yka3aHHOM TMEpedHE JIa0OPAaTOPHBIX paboT, MPOBOMMUMBIX Ui KOHTPOJS M OLCHKH,
OCYILECTBIIICTCS] YUaCTHUKaMU 00pa30BaTEIbHOIO MpoLiecca UCX0d U3 0COOEHHOCTEH IIIaHUPOBaHUS U
ocHamleHus: kabunera ¢usuku. IIpu 3TOM oOOecneunBaeTcss OBIaJeHHE OOYYAIOUIMMHUCH YMEHUSIMU
IPOBOJIUTH KOCBEHHBIE M3MEpPEHHs, MCCICIOBaHUS 3aBUCUMOCTEH (PU3MUECKUX BETUYMH U TOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonblioe BHMMaHuE yAeseTCs PELICHUI0 PAacyE€THBIX M KadecTBEHHBIX 3ajad. llpm stom uis
pacy€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCSA 3a/1a4H1 C IBHO 33/1aHHON (PU3MUECKON MOEIIbI0, HO3BOJISIOIINE
NPUMEHSTh W3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszeiia Kypca, Tak M WHTETpUpys
3HAHUS U3 PA3HBIX pa3/ieioB. [ KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM SIBISIFOTCS 3aaHHsI Ha 00BSICHEHUE
IpOTEeKaHUs PU3NUECKUX SIBJIEHUI U ITPOLIECCOB B OKPYIKAIOIIEH KU3HU, TpeOyIoI1e BHIOOpa GU3NIECKOM
MOJIEIIU /ISl CUTYaluy NIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsimu GPI'OC COO k MarepuasbHO-TEXHUYECKOMY OOECIECYCHHIO
y4eOHOTO mporecca 0a30BbIi YPOBEHb Kypca (U3UKH HA YPOBHE CpeAHEro o0miero o0pa3oBaHus JODKEH
U3y4aThCsl B YCIOBHSIX MPEIMETHOTO KaOMHeTa (PU3MKM WM B YCIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa
IOpPEMETOB €CTeCTBEHHO-HAyyHOro unukia. B kaOuHere Qu3MKM JOMKHO OBbITH HEOOXOAMMOE
nabopaTopHOe 00OpyAOBaHHWE ISl BBIMOJHEHHS YKa3aHHBIX B TpOrpaMMe N0 (pHU3MKe YYEHHIECKHUX
NPaKTUYECKUX paboT U AEMOHCTPALIMOHHOE 000pyI0OBaHNE.

JleMoHCTpanoHHOe 0060pynoBaHHEe (OPMHUPYETCS B COOTBETCTBHM C NMPUHIMIIOM MHUHUMAJIbHON
JIOCTAaTOYHOCTH U 00€CreunBaeT IMOCTAHOBKY MNEPEUYMCICHHBIX B IporpamMme Mo (hU3MKe KIFOUEBBIX
JNEeMOHCTpAaMid ISt HMCCIIEOBAaHUS HM3Yy4YaeMbIX SBJICHHH H  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MMPHUMEHEHHH.

JlaGopaTtopHoe 00OpynOBaHHME s YYEHHYECKHUX IPaKTHMUECKUX paboT (opMupyeTcst B BHUJE
TEMaTUYEeCKMX KOMIUIEKTOB M 00ecreunBaeTcs B pacdyére OJHOr0 KOMIUIEKTa Ha JIByX OOyYaroIuXcs.
TemaTndeckne KOMITIEKTHI J1a00PaTOpPHOTO 000PYAOBaHHS JTOJHKHBI OBITH TOCTPOSHBI HA KOMIUIEKCHOM
UCTIOJIF30BaHUH aHAIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BUIe HU(PPOBBIX Ta0OPATOPHIA.

OCHOBHBIMH 1IENISIMU U3Y4€HUs1 GPU3UKU B 00I1IeM 00pa30BaHUU SBISIIOTCA:

e (dopMupoBaHHE WHTEpeca M CTPEMJICHHS OOYYaIOMIMXCS K HAYYHOMY H3YYCHHUIO IPHPOJIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CLIOCOOHOCTEH;
® pa3BUTHE MPEICTABICHUA O HAYYHOM METOJIe TTO3HAHUS U (DOPMUPOBAHHE HUCCIIEIOBATEIECKOTO
OTHOILIEHHSI K OKPY>KAIOLIUM SIBICHUSM;

e (opMupOBaHHE HAYIHOTO MHPOBO33PEHHS KaK pe3yIbTaTa U3y4YEeHUSI OCHOB CTPOCHUSI MaTEePHUU
U (yH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (opMupoBaHHE YMEHUI OOBACHATH SBJICHUS C UCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUHN U HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHHE NPEACTABICHUM O pPonM (PU3MKM JUIsl pa3BUTUS APYTUX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTUH.

JlocTikeHne 3TUX Lellel 00ecreunBaeTCsl pelIeHueM CIeIyoIInX 3a/ad B MPOLEcCce U3yueHUs
Kypca (U3UKU Ha YPOBHE CPEIHEro 00Iero 00pa3oBaHUs:



e TPHOOPETEHHE CUCTEMBbl 3HAHUK 00 OOIMMX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXAaHHMKY, MOJIEKYJSIPHYIO (QHU3UKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
AIIEMEHTHI aCTPOPU3UKU;

e (dopMupoBaHHE YMEHHH NPUMEHSATh TEOPETUYECKHE 3HAHMUA IS OOBSCHEHHS (UINUECKUX
SIBJICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEHICHUN B TIOBCEIHEBHON )KU3HU;

® OCBOCHHE CIIOCOOOB PELICHHS PA3IMYHBIX 33/1a4 C SIBHO 33JaHHON (PU3NYECKON MOJIENbIO, 3a/ad,
MOJPa3yMEBAIOIINX CaAMOCTOSATEIBHOE CO3/laHNe (DU3NYECKON MOJENH, aJIeKBaTHOW YCIOBHUSIM
3a]1a4u;

e rMoHuUMaHWEe (UBNYECKUX OCHOB U MPUHILUIOB JCHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO CPEdY;

® OBJAJICHHE METOJIaMH CaMOCTOSITENIbHOTO IUJIAHHUPOBAaHUS U TPOBENCHHUS  (U3HUECKUX
SKCIIEPUMEHTOB, aHajh3a W UHTepHpeTanuu HHGPOpPMAIUU, OIMpPEAETICHHs JIOCTOBEPHOCTH
MOJTy4YEHHOTO Pe3yJbTara;

® CO3/aHME YCIOBHH U1 Pa3BUTHUS YMEHHH IPOEKTHO-UCCIEI0BATEIIBCKONW, TBOPYECKOU
JESITEIIbHOCTH.

Ha nzyuenue ¢pusnku (6a30BbIii ypOBEHB) Ha YPOBHE CpeHET0 001mero oopasoBanus orBoautcs 136

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

[Ipennaraemslii B mporpamme 1o Gpu3uke nepedeHsp 1a00paTOPHBIX U MPAKTHUYECKUX padoT SBISETCS

PEKOMEH/IOBAaHHBIM, YYUTENb JeJIaeT BBIOOp MpPOBEACHHs JTaOOpPaTOpPHBIX pPabOT M OMBITOB C Y4ETOM
WHAMBUIYAJIbHBIX OCOOCHHOCTEN 00yUYaronINXCs.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunble MeToAbl MO3HAHUSA OKpYy»XKaromiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. [ paHHIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBHSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW Hay4dHOHl KapTUHBI MHUpa, B
IPAKTUYECKOHN AESATEIbHOCTH JIOJIEH.

Jlemoncmpayuu
AHanoroBble U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3jnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBmwkeHUE. OTHOCUTENBHOCTh MeXaHudeckoro BmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopauHaT. CloKeHHe NepeMelieHul u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe nBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MarepualibHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 1O MOJIYJIFO CKOPOCTBIO. YTIIOBas CKOPOCTb, TMHENHas ckopocTs. [lepuoa n yacrora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHUE.

TexHu4eckue ycTpoucTBa U MPAKTUIECKOE MPUMEHEHHE: CIIUIOMETD, JBUKEHUE CHAPSJIOB,
LEMHbIE U peMEHHBIC TIEPEeIAYn.

Llemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habnronenne aBmkeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTATBHO.

H3mepeHne yCKOpeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C 1I€JIbIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY MyTSAMU, PONMACHHBIMH TEJIOM 3a MOCJIE10BaTEIbHbIE

paBHBIE TPOMEXKYTKH BPEMEHH IMPH PAaBHOYCKOPEHHOM JBM)KEHUU C HAYaJbHOM CKOPOCTHIO,
PaBHO HYJIIO.

N3yueHue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.
N3yuenne qBUKEHUS Tesa, OpOLICHHOTO TOPHU30HTANIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHOM TOUKU. TpeTuit 3akoH HproTOHA [71s1 MatepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenust (okosi, CKoJIbXeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cuma
TPEHUsSI CKOJIbXKEHHUsI U cuiia TpeHus nokos. Koadduuuent tpenns. Cuna cOnpoTUBICHUS MPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CUJIbI OTHOCUTEIIBHO OCH BpalleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuuyeckue YCTpPONCTBA M MPAKTUYECKOE NPUMEHEHUE: MOJIMIMIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJCHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yuenue nBrxeHUs OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B NPYKMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue ycioBUi paBHOBECHUS TBEPJIOTO TeJla, UMEIOILEr0 OCh BPAIlCHHMS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepraibHOM TOYKHU (T€la), CHCTEMBI MaTepUaibHBIX TOUeK. IMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3HepTUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBIe M HEMOTEHIMANBbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexon moTeHIIMATBFHON SHEPTUU B KHHETHYECKYIO 1 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccrnenoBanue CBs3W PabOTHl CHJIBI C U3MCHEHHUEM MEXAHWYECKON SHEpruu Tena Ha
pUMepe pacTsHKEHUsI PE3UHOBOTO JKIyTa.

Pa3nes 3. MoJsekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKONH TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
Bbpoynosckoe nsuxenue. uddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJI U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorajpo.

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

Mopenb uneanbHOro rasa. OCHOBHOE ypaBHEHHUE MOJIEKYJSIPHO-KMHETHYECKON TEOpuu
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneitpona. 3akon [lansTona. M3ompoueccsl B HI€aTbHOM ra3e ¢ MOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe mNpeacTaBICHHE H30IMPOLIECCOB: H30T€pMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, [JOKa3bIBAIOUIME JHUCKPETHOE CTPOECHUE BellecTBa, (oTtorpaduu MOJIEKYJ
OPraHUYECKUX COCTUHECHUM.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO IBH)KEHUSI.

Mognens onsira IlITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHSL.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOTY JABJICHHS ra3a HA CTEHKHU COCyJa.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACABHOTO raza, U30MpOIECChI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil oObéma
KOMHAaThI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEMH.

HccenenoBanue 3aBUCUMOCTH MEKY TApaMETPaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoanHaMuueckass cucTeMa. BHYTpeHHss 3HEpPrusi TEPMOAMHAMHYECKON CHCTEMBI U
crocoOb! e€ uzmeHenus. KonndyectBo TemnoTel U paboTta. BHyTpeHHsIs1 3Heprus 0JHOATOMHOTO
WJEANBHOTO ra3a. Busl Temonepenayn: TEIUIONPOBOHOCTh, KOHBEKIUS, U3ITyYEeHHE. Y IEIbHas
TEIUI0EMKOCTH BellecTBa. KonyecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue 00 ammabatHOM mporecce. IlepBbiii 3akoH TepMonuHamukH. IIpuMeHeHue
MIEPBOro 3aKOHA TEPMOAMHAMHUKHU K H3ompolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmonnHamMuku. HeoOpaTuMOCTh IPO1IECCOB B IPUPO/IE.

Tennobie MamuHbl. [IpuHIUIBL KefcTBUS TEIOBBIX MamuH. [Ipeobpa3zoBanus sHEprun B
TETUIOBBIX MamuHax. Koadduiment noneznoro aeictus TemnoBoit Mamuusl. L{ukia KapHo u ero
KO?(PHUITMEHT TOJIE3HOTO IEUCTBHS. DKOJOTHUUECKHUE MMPOOIEMBI TETUIODHEPTETUKH.

TexHudeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUWE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpPEHHEH SHEpruu Tejla MpPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKH TIOJ] IEHCTBUEM CIKATOTO BO3yXa, HAarpeBaHue dupa B JaTYHHOU TPyOKe MyTEM TPEHUS
(BuaCOIEMOHCTpAIHS ).

H3meHeHne BHYyTpeHHEH sHepruu (TeMrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATEIsI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepeHue yaenbHOM Term10EMKOCTH.

Tema 3. Acpecammnsie cocmoanusn eeuwgecmea. Dazoeswvie nepexoonvl

[TapooOpa3oBanue u KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTEIbHAS
BJIOKHOCTh BO3/1yXa. HacelmeHHblid map. YaenpHas TEIUioTa mapooOpazoBaHHsA. 3aBHCUMOCTh
TEMIEPATYPbl KUTIEHUS OT JaBIICHUSI.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU3OTPOMHS CBOMCTB KPUCTAILIIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lmaBieHue w KpucTaym3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTPOﬁCTBa U IPAKTHUYCCKOC IIPUMCHCHHUC. THI'POMCTP H IICUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUHU MOJYUCHUA COBPEMECHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmtoienue HarpeBaHus ¥ MJIaBICHUS KPUCTANTMYECKOTO BEIECTBA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3IyXaA.

Pa3neu 4. DiekTpoanHaMuka
Tema 1. Dnexkmpocmamuka

ONekTpu3anusa TeJl. OJEeKTpUYeCKUd 3apan. JlBa BHAA SIEKTPUYECKHX 3apsiJiOB.
IIpoBOTHHUKY, TUBIEKTPUKH U ITOTYTIPOBOAHUKN. 3AKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsiaa.

B3aumoneiicteue 3apspoB.  3akoH Kynona. TodeuHelii  snekTpUyecKui  3apsa.
Onekrpuueckoe nose. HanpskéHHocTh anekTpuueckoro noss. IlpuHumn cyneprnosunuu
ANEKTPUYECKUX NoJeH. JINHNKM HanpssKEHHOCTH AJIEKTPUYECKOTO MOJIS.

Pabora cun anexktpocratuueckoro noss. [lorenuan. Pasnocts notenuuanos. [IpoBogHuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJI€. [IndnekTpudeckasi IpOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcarop. OJeKTpOEMKOCTh IIOCKOTO KOHAEHcATopa. DHEprus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCcTpoWCTBa M IMPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyHHBIH IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO M MPUHIUIT ICUCTBUSA SJIEKTPOMETpA.

B3anmozenicTBre HadIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.



[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JW3NeKTpUKU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTb 3IEKTPOEMKOCTH IJIOCKOT0 KOHIEHCATOPA OT IUIOIIAIH IJIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paziuunslx cpedax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHUS JIEKTPUUECKOr0 TOKa. MICTOYHUKH TOKa.
Cwuiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 1t y4acTka Lemu.

DNeKTpUUecKoe COTNPOTHUBIICHUE. Y nensHOE COIPOTUBIICHUE BEIIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenma. MOMHOCTD 3JEKTPUYECKOTO TOKa.

DNEKTPOABMKYIIAs CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma ans
MOJIHOM (3aMKHYTO#) anekTpudeckoii enu. Kopotkoe 3ambIkaHue.

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TPUMECHas MPOBOAMMOCTh MOIYIPOBOIHUKOB.
CsaoiicTBa p—Nn-niepexona. [lomynpoBogHUKOBbIE TPHUOOPHI.

DNEeKTPUUYECKHII TOK B PACTBOpax M paciulaBax »dJIEKTPOJIUTOB. DIEKTPOJIUTHUECKAS
Juccoanus. DIEKTPOIIN3.

DNEeKTpUUYECKHil TOK B razax. CaMOCTOSATEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHus.
ITna3zma.

TexHu4eckue ycTpoicTBa U MPaKTHIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKYyMHBIM JAMOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMKYIIEH cuibl. KopoTkoe 3aMblkaHHE TalbBaHUYECKOTO
AJIEMEHTAa U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoii pa3psa u NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHne cMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

N3mepenue 31eKTpoIBIXKYIIEH CUITbI UICTOYHUKA TOKA M €0 BHYTPEHHETO CONMPOTUBIICHUSI.

Habmronenue anekrponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzuku 0a30Boro ypoBHs B 10 Kiacce OCYMIECTBISETCS C YYETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBA3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumore3a, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YPaBHEHHUM, TMHEWHAs QyHKIHS, apadoina, runepoora,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTaHTeHC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbI U HMX MPOEKIMU HAa OCHU KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOW mpupoje, 1udysusi, 0CMOC, TeIUI000OMEH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJICKTPHUUECKHUE SBIICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA,
MOJIIpHasi Macca, TEIUIOBblE CBOWCTBA TBEPIBIX TEN, UAKOCTEH U Ta30B, 3JIEKTPUUYECKUE
CBOICTBa METAJJIOB, SJEKTPOJIUTHUECKAS JUCCOLUAINS, TaTbBaHUKA.

l'eocpaghus: BNaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3zoBaHne IBMKEHUH C UCTIOIB30BAHUEM MEXAaHH3MOB, YUET TPCHHUS B
TE€XHHMKE, MOJIIUIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAHEHUS HMITyJIbCa B TEXHHKE (pakera,
BOJAOMET M Jpyrue), JBUTATEeNb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUITMOHEP, TEXHOJIOTHH MOyYeHUsI COBPEMEHHBIX MaTEepPHaliOB, B TOM YHCIIE
HAaHOMAaTepHalioB, ¥  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TpPUHTEp, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE PUOOPHI, TaTbBAHUKA.

11 KJIIACC

Pasnen 4. DiekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmMpoMacHUMHAA UHOYKUUA

[TocrositHHBIE MarHuTHL. B3auMozaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHON MHAyKIMH. [[pyHIMN Cynieprio3nuy MarHUTHBIX NTOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTuHa TuHUI MarHUTHONW MHAYKIMU TOJISl HOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1ojie TpOBOJHMKA ¢ TOKOM. KapThHa NIMHMI MHAYKIUU MAarHUTHOTO TOJS
JUIMHHOTO NPSIMOIO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O IPOBOJHMKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzanmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOTyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampasieHHE. J[BU)KEHUE 3apsyKEHHOM YacTUIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HIEKTPOMArHUTHOM MHAYKIUH. [IOTOK BEeKTOpa MarHUTHOM HHIYKIHH.
DIIEKTPOABMKYIIAs CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIMU Dapajes.

BuxpeBoe anexkTpuueckoe mnosie. DIEKTPOABMXKYLIas CHiIa WHAYKLUHU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NHIyKTUBHOCTD. SIBI€HNE CAMOMHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOUHYKIUU.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.



TexHuueckue yCTpOWCTBAa W MPAKTUYECKOEC MPUMEHEHHE: TOCTOSIHHBIE MAarHuThl,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTHUII, UHTYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIuHUY MHIYKIIMKA MarHUTHOTO TIOJIA.

B3aumopelictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMAarHUTHOW HHAYKIWH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIECH CUJIbl UHAYKIMU OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
IMOTOKa.

SIBnenre caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yueHrne MarHuTHOTO OJIsI KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KOEOAHUSA

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue KojeOanusa. ['apmonuueckue
koneOanus. Ilepuon, dacrora, ammiautyga u  (asa kosnebanuil. IlpyXMHHBIH MasTHUK.
MaremaTnueckuil MasTHUK. Y paBHEHUE TapMOHHUECKUX KojeOanuil. [IpeBparienue sHepruu npu
rapMOHUYECKUX KOJeOaHHsIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUST B HUJI€ATLHOM
KO0Je0aTeJIbHOM KOHType. AHAJOTusl MEXIYy MEXaHWYECKUMU U DJIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs] SHEPTUU B UACATHLHOM KoyieOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHbIE MeXaHUYECKUE KOJeOaHus.
Pe3onanc. BriHyX/1eHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

IlepemenHbI TOK. CHHYCOMJANBHBIM MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemsaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTpodHepruu. KynpTypa ucCHoab30BaHUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpONCTBA M NPAKTHUECKOE IPUMEHEHHUE: DJIEKTPUUECKUN 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiedaTenbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

Habmronenue 3atyxaromux KoJleOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

Hab6nronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcumiutorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HAalpsDKEHMsT OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTHU U
KOHJICHCATOPA.

Monenb IMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU Tpy3a Ha HUTHU OT JJIMHBI HUTU U
MaccChl Ipy3a.

HccnenoBanue IEPEMEHHOIO TOKa B LENM U3  IOCIENOBATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 3.1eKmMpPOMAHUNHbBIE 60TIHbL

MexaHnyeckue BOJIHBI, yCI0BHs pactpocTpadenus. [lepuon. CkopocTh pacnpocTpaHeHus
U JuMHa BojHbl. [lomepeuHble M MpoAOibHbIE BOJHBL. MHTepdepeHuus u gudpakuus
MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3ByKa. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHs W3JIyYEHUS JJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BeKTopoB E, B, V B anexkTpomaraHuTHOi BonHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHHE, MpeJIoMJIeHHe, nojspusauus, audpakuus, uHTeppepenuus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpyMEeHEHME 31EKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

IIpuHIMIIBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNeKTPOMarHUTHOE 3arps3HEHNE OKPYKaloLe cpeibl.

TexHnuyeckue yCTpoiCTBa M INPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTpa3ByKOBas JUAarHOCTHKa B TEXHUKE M MEAMIMHE, panap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO0pa3zoBaHue 1 paclpoOCTPaHEHHUE TONEPEUYHBIX U MPOJOIBHBIX BOJIH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpakxeHus U IPEeIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmoienue nntepdepeHny 1 AMPpakiuil MEXaHM4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMUTYAOM M YacTOTOH
Kosie0aHui.

HccnenoBanne CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTpaK€HUE, IMpeJOoMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHEeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToUeUHBIN UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TMpEIOMJICHHUS CBeTa. AOCOJNIOTHBIM TOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpenenbHBIM yron IOJHOIO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. ClnoxkHbIH coctaB 6eroro cera. L{Ber.



ColOuparonue W paccewBaloImue JIUH3BI. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3odpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. MuTtepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNsI MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTHUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHYECKOE IMPUMEHEHHE: OYKH, JIyma, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOEe pacHpoCTpaHEHUE, OTpakeHUWE U MperoMieHue cBeTa. Onruuyeckue
IPUOOPHI.

[TonHOE BHYTpeHHEE OTpakeHHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosrydeHue ciekTpa ¢ TOMOIIBIO PU3MBI.

[Tony4yeHue criekTpa ¢ HTOMOIIbIO AU(DPAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue cBOWCTB N300payKEHUI B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zngen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEJILHOCTH
['paHunbl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymaTel cnenuanibHOM TEOpUHn
OTHOCUTEIIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJS CKOPOCTHM CBETa B BaKyyMe, IPUHLIMI
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JIUHBI.
OHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs TOKOSI.

Paszpnen 7. KBanToBas pusnka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
¢dorona.
OtkpeiTue u wucciaenaoBanue (ororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotoaddekra. YpaBuenue DitHmrerHa s hotodddekra. «KpacHas rpanuna» pororddexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuYyeckne yCcTpOWCTBA M MpPaKTHUECKOE MpPUMEHEHHe: (GOTOIEMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. snyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
OJIHOTO YPOBHSI SHEPTUH Ha Ipyroi. Bussl cniektpoB. CriekTp ypoBHEH SHEPTHUU aTOMa BOIOPO/IA.

Bonnossie cBoiicTBa yactull. Bonusel e bpoitns. KopnyckynsipHO-BOIHOBOM 1yann3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4YEHHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CHEKTPAJIbHBIA aHAJIN3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Mopnuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGmronenue nuHeRvaThIX CIIEKTPOB U3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HabGmronenue nuHeivyaToro crexkrTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, I0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmneiTel Pesepdopna mo onpeneneHuio coctaBa paaloakTUBHOTO u3nydeHus. CBoicTBa anbda-,
OeTa-, raMMa-u3NydeHus. BiausHue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykionHas monens sigpa ['eitzenOepra—Banenko. 3apsi
anpa. MaccoBoe uucino sijgpa. M30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usiyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

OHeprus CBs3U HYKJIOHOB B siape. SnepHble cuiibl. Jledext maccsl sapa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sACPHON
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AI€PHON SHEPreTUKH.

OneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHS U PErHCTPALIMH 3JIEMEHTapHBIX YacTHUII.

®yHaaMeHTanbHbIe B3auMoelcTBus. EquncTBo hrusnyeckoil KapTHHBI MHUpA.

TexHUUECKHE YyCTpPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

Cu€TYrK HOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOPU3UKH

Oransl pa3BuTus actpoHomui. IIpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.



Bup 3Bé3aHoro Heba. Co3Besaus, spkue 3BE31bl, IIAHETHI, X BUAUMOE JABHIKEHHE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHUKU. /[narpaMmma «CreKTpalIbHbIN KJIaCC — CBETUMOCTB). 3BE3/1bI INIABHON
[IOCJIEOBATENBHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Ul 3BE3J  I[JIaBHOU
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE31. DTalbl XKU3HU 3BE3 L.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajlakTuK. PannoranakTuky u kBazapel. YEpHbIE ABIPHI B siIpax FaJIakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Pazberanmwe ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe uznyueHue.

MacmrabHas ctpyktypa Beenennoii. MetaranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHHs MOJI0KEHHs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IMs
CeepHoro nomymapus 4 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, mianer, Mnegnoro [lytu.

O0o0maroniee NoBTOpeHHE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
TUYECKOH chepax AeaTeIbHOCTH YeJI0OBeKa, POJIb U MECTO (PU3MKHU U aCTPOHOMHMHU B COBPEMEHHOM
HAayyHOM KapTHHE MHUpa, poib (U3MUECKOH TeopuH B (OPMUPOBAHUU MPEACTABIECHUN O
¢bu3nyecKkoil KapTUHE MHUpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOLIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABIECHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3ydyenune kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBISETCS € YYETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOIEHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKHe (YHKIMU: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMH Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0JI00MS TPEYTOILHUKOB, ONPEIeNIEHNE TUIOIIAIU TNIOCKUX (pUryp u oobéma Te.

buonoeus: snekrpuueckue sIBIEHUS B )KUBOM pUpoe, KojaeOaTeabHbIe TBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NPUPOAE, ACHCTBUE pajilallii Ha )KUBBIE OPTaHU3MBI.

Xumusi: CTpOEHHME aTOMOB U MOJIEKYJ, KpUCTa/NIM4ecKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHuTHBIE TOMIOCA 3€MJIM, 3aJI€KH MArHUTHBIX Py, (GOTOCHEMKA 3€MHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: MTAHAXA DJIEKTPOIEpeNad, T€HEPATOP MEPEMEHHOTO TOKA, dJIEKTPOJBUTATEIb,
WHIYKIIMOHHAsL TIeYb, pajap, pPaJdoONpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



INIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA INPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «®Dusuka» Ha ypoBHE cpeAHero oOImero oobpazoBaHuUs
(6a30BBIi YPOBEHB) TOJIKHO OOECIIEYUTh JOCTH)KEHUE CIEAYIOMINX JIUYHOCTHBIX, METAIIPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS ydeOHoro mnpeamera «®Pu3nka» TOJDKHBI OTpPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIUXCS PYKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTpEHHEU
NO3UIMEN JTMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHEHTALW, O3UTUBHBIX BHYTPEHHUX yOEKIECHUH,
COOTBETCTBYIOIUX TPAJULIMOHHBIM LIEHHOCTSIM POCCUHCKOT0 OOIIECTBa, PACIIUPEHHUE KUZHEHHOTIO
OIbITA U OIBITA JEATEIBHOCTH B MPOLIECCE peaiu3allii OCHOBHBIX HAIIPAaBICHUN BOCIIUTATEIIBbHON
JESITEIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaskaiaHCcKOro BOCIIUTAHUSA:

c(OPMHPOBAHHOCTb IPAKIAHCKON MO3UIIUH 00YUAIOIIETrocsi KaK aKTUBHOT'O U OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IeCTBa;

NPUHATHE TPAIUIMOHHBIX OOIICYEIOBEUYECKUX TyMaHUCTHYECKHX U JIEMOKPATHYECKUX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTb B HHTEpPECax Tpa)kJIaHCKOro o0OIIecTBa,
y4acTBOBATh B CaMOYIPaBJICHUU B 00pa3oBaTeIbHON OpraHU3aliy;

YMEHHE B3aUMOJIEHCTBOBATh C COLIMAIBHBIMU UHCTUTYTAMU B COOTBETCTBHHM € UX (PYHKLUAMHU
Y Ha3HAuY€HUEM;

TOTOBHOCTH K TYMaHUTAPHON M BOJIOHTEPCKOH JIEATEIILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTH)KEHUSIM POCCUHCKUX YIEHBIX
B 00J1acTu (DU3UKHU U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIMIO M MPHHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYSCH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOro Oy IyIIIero;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

JCTETHYECKOE OTHOIICHHE K MHUpY, BKIIOYas ICTETHKY HAyYHOIO TBOPUYECTBA, MPHUCYIIETO
buznueckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEC K pa3InYHbIM chepaM npodecCnOHATBHOM 1eATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
bU3MKON W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymedr mnpodeccun u
peaIn30BbIBaTh COOCTBECHHBIC JKU3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHUIO W caMOOOpa3oBaHMIO B 00JacTH (PU3MKU Ha
MPOTSKEHUU BCEU KU3HU,

6) IK0JIOrHY€eCKOT0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb  JKOJIOTMYECKOM KyJIbTYpbl, OCO3HAaHUE TIJIO0AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHUE IEUCTBUI B OKPYXAIOIIECH cpe/ie HAa OCHOBE 3HAHUS 1een
YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

paclIpeHHe OMbITa AEATEIbHOCTH IKOJIOTUYECKON HAIPaBIEHHOCTU Ha OCHOBE MMEIOLIUXCS
3HaHWH 1Mo (HU3MKeE;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
du3nveckoil HayKH;

OCO3HAHHE LIEHHOCTH HAy4YHOW JAeATeIbHOCTH, FOTOBHOCTh B IpOLECCe M3Y4YeHUs (U3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENbHOCTh MHAUBUIYaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBePCAJIbHbIE yUeOHbIE TeiiCTBUS
Ba3oBbie Jiornueckue JAeiicTBUs:

CaMOCTOSITENILHO  (POPMYJTUPOBAaTh M aKTyaJU3WpOBaTh MPOOJIEMYy, paccMarpuBaTh ¢
BCECTOPOHHC;

OTIPENENIATh 1SN ICATEIILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU MX JTIOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3UUYCCKHX SIBICHUSX;

pa3pabarbIBaTh IUIAH PeHICHHs MPOOIEMBI ¢ YIETOM aHAIM3a UMCIOIIUXCS MaTePHAIBHBIX U
HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBHE pPE3YJIbTATOB IIENISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh W BBIIOJHATE pPa0OTy B YCIOBHSX pPeaIbHOr0, BHUPTYAIBHOTO W
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

ba3oBbie ucciegoBaTebCKHe 1eHCTBUSA

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH IMOHATHSAMHI H METOIaMU (PU3HUECKON HAYKH;

BJIQJICTh HABBIKAMH YYeOHO-HCCIICIOBATEIBCKOW W TIPOSKTHOW IEATCIILHOCTH B 00JacTH
(bu3KKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TOWCKY METOJOB pEIICHUs 3aaa4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMSI,

BJIQJICTh BHJAMHU JICATEIHHOCTH TIO TOJYYCHHUIO HOBOTO 3HAHHS, €r0 HWHTEPIPETAIHH,
peoOpa3OBaHUIO0 U MTPHUMEHEHUIO B PA3IMYHBIX YUYCOHBIX CHTYAIUsIX, B TOM YHUCIE TIPH CO3JIaHUHN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3HKH;

BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSA3HM U aKTyaJU3UPOBATh 3a71ady, BBIIBUTATh TUIIOTE3Y
e€ peneHus, HaXOIUTh aPTyMEHTHI JJIS OKA3aTeIbCTBA CBOUX YTBEPIKICHUM, 33]1aBaTh TapaMeTPhI
U KPUTEPUU PEIICHHSI,

AHAIM3UPOBATH MMOTYYCHHBIE B XOJI€ PEIICHUS 3aa4l Pe3yIbTaThl, KPUTHYECKH OLICHUBATH UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a/1a4M B 00Pa30BATEIIBHON JICATSIHBHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PH3HKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEACITEIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TIOIXO/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a1a49H, IOYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Paborta ¢ nnopmanmeii:



BJIAJ€Th HABBIKAMH TMOJy4eHUs HH(pOpMALMKU (PU3MUECKOrO COAEp’KaHHsI M3 HCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSTEIBLHO OCYILECTBIIATH IIOUCK, aHAIN3, CACTEMATU3ALUIO U UHTEPIIPETALIUIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCIIOJIb30BaTh CPEACTBA MHPOPMALMOHHBIX 1 KOMMYHUKALMOHHBIX TEXHOJIOTUN B PELICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3allMOHHBIX 33734 C COOJIOACHHEM TpeOOBaHUI
SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, THTHEHBI, peCypcocOepeKeHus1, TPABOBBIX U STHUECKUX HOPM,
HOPM HH(}OPMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOI0 COJIEPKAHMs B Pa3IMYHbIX opMarax ¢ y4€TOM Ha3HAUCHMS
uHpOpMALlUM M IEJIEBOM ayJUTOPUH, BBIOMpas ONTUMAIBHYIO (OpMy MpeaCTaBICHHUS U
BHU3yAJIM3aLUN.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOH NESATEIHHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IIMKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPECTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON pabOTHI,

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBUII C yu€TOM OOIIMX HHTEPECOB, U
BO3MOXKHOCTEM Ka)kJI0T0 Ui€Ha KOJUIEKTHBA,

MIPUHUMATBH LIEJIM COBMECTHOM JNeATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBAThH JCHCTBUS
10 €€ JOCTUKEHHIO: COCTABIIATH IUIAH JEHCTBUH, PACIIPENEIATH PO ¢ Y4ETOM MHEHHH YYaCTHHUKOB,
00Cy>XJ1aTh pe3yIbTaThl COBMECTHOM pabOTHI;

OILICHMBATh Ka4€CTBO CBOETO BKJIa/a U Ka)/JI0r0 Y4acTHHKA KOMaH/bl B OOIIMHA pe3yibTar Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLIEHWBATH WJEU C IO3ULUM HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE MOBEJIEHUE B PA3IMYHbBIX CUTYAIUsX, IPOSIBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryasituBHBIC YHUBEpCaJbHbIe y4eOHbIE 1eiICTBHA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATENbHYIO JEATEIbHOCTh B 00JIacTH (GU3UKH H
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/IauH;
CaMOCTOSITENIBHO COCTAaBJIATh IUIAH PEUIEHMs] PacYE€THBIX M KAdyeCTBEHHBIX 3a/ay, IUIaH
BBITIOJTHEHUSI TPAKTUYECKON pabOTHI € yUETOM HMEIOLINXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEMN
Y IIPEANIOYTEHU N
JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacuIMpsATh paMKH Y4eOHOIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;
JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;
OLIGHUBATh MIPHOOPETEHHBIN OIIBIT;
CHocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHHUIO 3PYIUIMU B 00JacTU (PU3HUKH, MOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, YMOIHOHAJIbHBII HHTELIEKT:
J1aBaThb OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJIHTATOB LIEIISM;



BJIaJICTh HABBIKAMH TMO3HABATEILHON pedIICKCHH KaK OCO3HAHHUS COBEPIIACMBIX NEHCTBUIl U
MBICJIMTCIIBHBIX ITPOLIECCOB, UX PC3YJIbTATOB U OCHOBaHI/If/’I;

UCTIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYAIlH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATD PEIICHHS 110 UX CHUKEHHIO;

NPUHUMATh MOTHBBI M aPI'YMEHTBI IPYTUX TPU aHAIU3E PE3YJIbTaTOB JIESITEIbHOCTH,

MNPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[PUHUMATb MOTHUBBI U apI'yMEHTBI IPYTUX [IPU aHAJIU3€ PE3YIIbTAaTOB JACITEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTrUX Ha OLIMOKH.

B mporiecce TOCTHKEHHS JTHYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMbI 10 (pHU3MKE st
YpOBHSI cpeaHero oOmiero oOpa3oBaHUS y OOYYAIOIIMXCS COBEPIICHCTBYETCS 3MOIMOHATLHBIN
UHTEJUICKT, MPEANoJIaranui coOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIOYAIOIIET0 CHOCOOHOCTh TMOHMMATh CBOE 3MOIMOHAIBLHOE COCTOSHUE,
BUJICTh HAMPABIICHHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHAIBHOU cepbl, ObITh YBEPEHHBIM B ceOe;

caMOperyJIMpPOBaHHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, yMEHHE TPUHUMATh OTBETCTBEHHOCTH 3a
CcBOE IIOBCACHUC, CIIOCOOHOCTH aaarnTUupoBaTbCd K SMOLMOHAJIBHBIM H3MCHCHHUAM W IHPOABIIATH
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHIKCHHUIO IEIH M YCIeXy,
ONTUMU3M, MHUIIUATHBHOCTb, YMCHHUC I[eﬁCTBOBaTB HUCX0oOs1 U3 CBOUX BO3MO)KHOCTCI>’I;

SMIATHM, BKJIIOYAIOLIEH CIOCOOHOCTh IOHMMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUYHUTBHIBATh €TI0 MPHU OCYILECTBICHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO M COINEPEKUBAHHMIO;

COLMAIBHBIX HABBIKOB, BKJIFOYAIOLIMX CIIOCOOHOCTh BBICTpAMBATh OTHOLICHHS C JIPYTHMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTbh KOHQIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K konmy oOyuenus B 10 kiacce mpeaMeTHble pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0YyHAIOIINXCSI YMEHUI:

JEMOHCTPUPOBaTh Ha MpPUMEPAX pPojib U MECTO (U3UKK B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHbBl MHpa, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJOTUH, B NMPAKTHYECKOU
JESATEIILHOCTH JIIOEH;

YUUTHIBaTh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOjeJIeil: MaTepralibHas TOuKa,
MHepLMaJgbHas cUcTeMa OTCYETa, aOCOJIOTHO TBEPIOE TeNlOo, MAEaIbHBbIM ra3, MOJAEINU CTPOEHUs
ra3oB, >KUJKOCTEH M TBEPIBIX TeJ, TOUEUHBIN SJEKTPUUECKUN 3aps] MpH peleHHH (HU3NYeCKHX
3a/1a4;

pacno3HaBath (U3WYECKHE SBICHUS (MPOIECChl) U OOBSACHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOM TEOpUH CTPOCHMS BEIIECTBA U DIEKTPOJUHAMHKU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE ABMKEHHE, CBOOOTHOE MaIeHHE Tell, IBUKEHHUE
[0 OKPY>KHOCTH, WHEPLUs, B3aUMOJIeHCTBHE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHUE, CTPOCHUE
KHUJIKOCTEH W TBEPHABIX TeJ, U3MEHEHHEe 00bEMa Ten NMpH HAarpeBaHUM (OXJIaKIEHUH), TEIJIOBOE
paBHOBecHE, HCIApeHHe, KOHACHCALlUs, IUIaBJICHUE, KPUCTAJUIM3AIUs, KUIIEHHE, BIIAXXHOCTh
BO3/lyXa, IOBBIIICHUE JABJIEHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY
napaMeTpaMM COCTOSIHUA I'a3a B U30MPOLIECCAX, DJIEKTPU3ALMS TEJl, B3AUMOJICHCTBUE 3aPsI/I0B;

OIMCHIBATh MEXaHUYECKOE ABMKCHUE, UCTIOIb3YS GU3NYECKUE BEIMYMHBI: KOOPAUHATA, yTh,
nepeMenieHre, CKOpocTh, YCKOPEHHe, Macca Teja, Cuja, UMITYJIbC Tella, KUHETHYecKas dHeprus,
NOTEHIMAJbHAs DJHEPrus, MeXaHWdyeckas paboTa, MEXaHWYEeCKas MOIIHOCTb; IPH OMUCAHUU



IPaBUJIBHO TPAKTOBATh (PU3NYECKUI CMBICI MCIIOJIB3YEMbIX BEJIMUUH, UX 0003HAYEHUS U €AUHULIBI,
HaXOJIUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETHUYUHAMU;

OTKCHIBATH U3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJ U TEIUIOBBIC SIBICHUS, UCTIONB3Ys (PU3HUECKHUE
BEJIMYMHBL: IaBJICHUE ra3a, TeMIIepaTypa, CPEIHAs KUHETUYECKAs DHEPIUs XAOTUYECKOTO IBUYKEHUS
MOJIEKYJI, CPEIHEKBAIPaTU4HAs CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEILIOTHI, BHYTPEHHSSI DHEPIHUA,
paborta raza, K03((HUIMEHT MOJIE3HOTO JCHCTBHS TEIUIOBOTO JIBUTATEIS;, TIPH ONMCAHUH MPABHIBLHO
TPAaKTOBaTh (PU3MUYECKHUI CMBICI UCTIOIb3YEMBIX BEJTMUMH, UX 0003HAUEHUS U €IUHUIIBI, HAXOAUTh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUMHY C JPYTUMH BEJIUYMHAM;

ONMCHIBATh H3YYCHHBIC JJICKTPUYECKHE CBOMCTBA BEIIECTBA U JJICKTPUYECKUE SIBJICHUSA
(Tporiecchl), HMCMONb3ysl (PU3MUECKUE BEIMUYMHBI: 3JCKTPUUYECKUN 3apsl, DJIEKTPUUYECKOE IIOJIE,
HaANpsDKEHHOCTD I0JIS, TOTEHIIMAJI, Pa3HOCTh NOTEHLMAJIOB; IIPU ONKUCAHUU MPABUIBHO TPAKTOBATh
(Gu3nUecKuil CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €IUHMILBL, YKa3blBaTh (HOPMYIIbI,
CBSI3bIBAIOILME JJAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETMUYUHAMU;

aHATM3UPOBaTh (U3NYECKHUE MPOLECCHl U SIBICHHSA, WCHONB3Ys (U3UYECKUE 3aKOHBI H
OpUHLMIBL 3aKOH BceMmupHoro tsrotenus, |, Il u Il 3akonel HprloToHa, 3akoH coxpaHeHus
MEXAHUYECKOM PHEPruM, 3aKOH COXPAHEHMsI MMILYJIbCa, IPUHLHUI CYNEPIIO3ULUN CHWJI, NPUHLIIMII
paBHOIIPaBUsl MHEPLMAIBHBIX CHCTEM OTCUETA, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHMS
BELIECTBA, ra30BbI€ 3aKOHBI, CBSA3b CPEAHEN KUHETUUYECKOM SHEPTUH TEIUIOBOTO ABMXKEHUS MOJIEKYJ
¢ a0COJIFOTHOH TeMIIepaTypOid, IEPBBIN 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAHEHUS JICKTPUICCKOTO
3apsna, 3akoH KynoHa, npu 3TOM pas3inyaTh CIOBECHYH (DOPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIpA)KEHUE U YCIOBUSA (TPaHHULIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NMPUHLUIIBI JEHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKHUX YCTPOMNCTB;
pa3IuyaTh yCIOBUS UX 0€30MacHOI0 UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBINOJIHATh OKCIEPUMEHTHl 110 HCCIEI0BaHUIO (U3MYECKUX SBJICHUH U TNPOLECCOB C
UCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH, IPH 3TOM (popMyIInpoBaTh MpobdiemMy/3agauy u
TUIOTE3Y y4eOHOro S3KCIEepUMEHTa, COOMpaTh YCTAHOBKY M3 MPEJIOKEHHOIO0 000pyIoBaHMS,
IPOBOAMTD OMBIT U POPMYJIUPOBATH BHIBOIBI;

OCYILECTBIISATh NPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUYHH, IIPU 3TOM BBHIOUPATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHHUs M HUCMOJIb30BaTh HM3BECTHBIE METOJbl OLIEHKU MOTpeIIHOCTeH
WU3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH MEXAYy (PU3NYECKUMH BEIMYMHAMHU C UCIOJIB30BAaHUEM MPSMBIX
U3MEpEeHUi, NMpH 53TOM KOHCTPYMPOBATH YCTAHOBKY, (UKCHUPOBATh pe3yJbTaThl IOJy4EHHOU
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BUJE TAOIHUIl U TpauKOB, JeTaTh BBIBOABI 110 pe3yJbTaTaM
HCCJIEJIOBAHMUS,

coOiroaaTh npaBuia 6€30MacHOro TpyAa MPH MPOBEIEHUHN UCCIIEOBAHUN B paMKaxX y4eOHOTro
HKCIEPUMEHTa, Y4eOHO-HUCCIIEAOBATENICKOM M TPOEKTHOH JEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOMCTB U 1TaOOpaTOPHOTO 000PYIOBaHUS;

pemaTh pacu€THbIE 3a7jauu C SIBHO 33JJaHHOW (U3NYECKOW MOJIENbI0, UCIOB3YS (PU3NUECKHe
3aKOHbl M TPHUHLMIIBI, HA OCHOBE aHajlM3a YCJIOBUS 3aJladd BBHIOMpATh (PU3NYECKYIO MOJEIb,
BBIJICJIATH (PU3UYECKUE BETMUUHBI U (HOPMYJIIbI, HEOOXOAMMBIE 115 €€ peIIeHus], IPOBOJAUTH PacUEThI
U OLICHUBAThH PEATBbHOCTH MOJYYSHHOT0 3HAYCHUS (PU3NUECKON BETMUHHBI,

pelaTe KAadeCTBEHHBIE 3aJa4yM: BBICTPaMBaTh JIOTMYECKHM HENPOTHBOPEYMBYIO LIEMOYKY
paccyKIeHUI C ONIOPO HAa N3yYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

UCIIOJIb30BaTh NPU PELICHUH Y4eOHBIX 3a]a4 COBpPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH
JUIS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINY U MIPEICTABICHUS yUeOHOM U HAyYHO-TIOY IS PHOM



uH(pOpMalnK, MOTYYEHHON U3 Pa3IUYHbIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOTy4YaeMyo
UH(OPMALIUIO;

IPUBOIUTH IPUMEPHI BKJIA/1a POCCHICKHX U 3apyOeKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAYKHU,
00BsICHEHHUE MPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B TIOBCEIHEBHOM XKU3HU AJIs o0ecredeHus
0€30MacHOCTH MPHU OOPALICHUH C MPUOOpPAMHU U TEXHUYCCKUMH YCTPOHUCTBAMH, ISl COXPAHEHUS
3JI0pOBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEACHHUS B OKpY KalOIIel cpese;

paboTaTh B TPYIIE C BHIIOJHEHHEM DPA3JIMYHBIX COLMAIBHBIX pOJIeH, IJIaHHUPOBATh PaboTy
TPYIIIbL, PAMOHAIBHO paclpeAessaTh 00S3aHHOCTH U TUIAaHUPOBATH AESITEIbHOCTD B HECTAHJaPTHBIX
CUTyallWsIX, aJEKBaTHO OIIGHWBATh BKJAJ KaXJIOr0 U3 YYaCTHUKOB TPYyNIbl B PpEIICHUE
paccMaTpuBaeMoi MpoOIeMBbI.

K xonmy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE OJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

JNEMOHCTPUPOBATh Ha MpUMeEpax pPoJib U MecTO (PHU3MKU B (POPMHUPOBAHUH COBPEMEHHOMH
Hay4YHOW KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHHUKM M TEXHOJOTHH, B IPAKTHYECKOU
JESTENIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHULIBI MPUMEHEHHMS] HW3YYCHHBIX (U3MUECKUX MOJENEH: TOYEUHBI
AIIEKTPUYECKUI 3aps], Jdyd CBETa, TOUEUHBIH UCTOYHHK CBETA, sIEpHAsi MOJEIb aToMa, HyKJIOHHAs
MO/JI€JIb ATOMHOTO sJIpa P pelIeHnH (PU3NUECKUX 3a1ay;

pacrno3HaBaTh (uU3NYECKUE SBIEHUS (IPOIECChl) U OOBACHATH HUX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKN U KBAaHTOBOM (M3MKHU: 3JIEKTpUYECKas NMPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOEe, MAarHUTHOE ICHCTBHSI TOKA, B3aUMOJICHICTBHE MAarHUTOB, SJIEKTPOMAarHUTHAS MH Ty KITHS,
JIeiCTBME MAarHUTHOTO IIOJISi HAa MPOBOJHUK C TOKOM W JBMXKYIIMHCS 3apsifl, dJIEKTPOMAarHUTHBIC
KoJIeOaHHUs W BOJHBI, NPSAMOJIMHEWHOE paclpoCTpaHEHUE CBETa, OTpPakKeHUe, IMpeIOMIICHUE,
uHTepdepeHIms, Tudpaxius 1 MoIsspu3alns CBeTa, TUCIepcus cBeTa, HoTodneKTpruueckuii 3¢ hext
(potorddexT), cBeTOBOE MaBiieHHWE, BO3HMKHOBEHHE JIMHEHYATOrO0 CIEKTpa aTroMa BOJOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHas pal0aKTHUBHOCTb;

OMKCHIBATh HM3yUYEHHBIE CBOWMCTBA BEIIECTBA (DIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKHE,
AJIEKTPUUYECKYIO MPOBOAMMOCTb PA3IMYHBIX CpPEA) U 3IJIEKTPOMArHUTHBIC SIBJIEHUS (IIPOLECCHI),
UCIOJB3YS (PM3NUYECKNE BEIMYUHBL: SJIEKTPUUYECKUH 3apsil, CHIIa TOKA, 3JIEKTPUUECKOE HAIIPSKEHHE,
AIIEKTPUYECKOE COMPOTHUBIICHHE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOJBIKYIIAs CHila, padoTa TOKa,
WHAYKIMST MarHUTHOTO ToJis, cuia Ammepa, cuna JlopeHila, "HAYKTUBHOCTh KaTYIIKH, YHEPTHUs
AIIEKTPUUYECKOTO U MarHUTHOTO TOJIEH, MEPHOJ U 4acToTa KojiebaHuil B KojJeOaTeTbHOM KOHTYDE,
3apsJ M cuja TOKa B MpOIecce TapMOHHUYECKHUX AJIEKTPOMArHMTHBIX KojeOaHui, (okycHoe
paccTosiHUE U ONTHYECKas CUJjia JIMH3BI, IPU OMUCAHUH PABUIBHO TPAKTOBATh (PM3MUYECKUN CMBICIT
HCIIONIb3YEMBIX BEIHUMH, UX 0003HAUCHUS U IUHUIIBI, YKA3bIBATh (DOPMYJIbI, CBSI3BIBAIOIINE TaHHYIO
(GU3UYECKYIO BEIUYUHY C IPYTUMHU BEIMUYNHAMU;

OTHCHIBATH U3yUEHHBIE KBAHTOBBIC SIBJICHUS U TIPOIIECCHI, HCIIONB3YS (PU3NUECKUE BETUINHBL:
CKOPOCTh 3JIEGKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa CBETA, SHEPTUs U UMITYJIbC (POTOHA,
Mepuoj TMOoIypacnaja, YHEPrusl CBS3U aTOMHBIX sJep, NMpPU ONUCAHWUU TPABUIBHO TPAKTOBATH
(U3HYECKUN CMBICI MCIIOJIb3YyEeMbIX BETMYHH, UX 0003HAYCHHS U €IUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMHU BEJIMYMHAMH, BBIUHCIATH 3HAUCHUE
(U3UYECKON BEITMYUHBL;

aHaAM3UpPOBaTh (U3NYECKHUE IPOLECCHl U SBICHMSA, HCHOIB3Ys (U3UUECKUE 3aKOHBI H
HOPUHIUIBL: 3aK0H OMa, 3aKOHBI TOCJIEI0BATEIBHOTO M NapaljIeIbHOTO COeIMHEHHS IPOBOAHUKOB,
3akoH JDkoyns—JleHna, 3akoH SJIEKTPOMArHUTHOM HWMHAYKIUMH, 3aKOH MPAMOJUHEHHOTO



pacIpOCTpaHEHHsI CBETa, 3aKOHbI OTPA)KEHUS CBETAa, 3aKOHBI IPEJIOMIIEHUS CBETa, ypaBHEHHE
OnnmreitHa i GotodPdexTa, 3aKOH COXpPAHEHUs] SHEPTHH, 3aKOH COXPAHEHUS MUMITYJIbCa, 3aKOH
COXPAaHEHHUS EKTPUUYECKOTO 3apsJia, 3aKOH COXPaHEHUsI MacCOBOI'0 YucIa, OCTyIarsl bopa, 3akoH
pPaJMOaKTUBHOIO pacmaja, MpU 3TOM pPA3JIM4aTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOE BbIPA)KEHUE U YCIOBUS (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH;

OIpEEIATh HAIIPaBICHUE BEKTOPAa UHIYKIUU MAarHUTHOI'O I10JISI IPOBOJIHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTB Y OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOE MIIOCKUM 3€pPKajloM, TOHKOH JIMH30M;

BBINOJIHATh OKCHEPUMEHTHl 0 HCCIEAOBAaHHIO (U3NYECKUX SBICHUH U MPOLECCOB C
UCTIOJIb30BAaHUEM TIPSIMBIX, 1 KOCBEHHBIX U3MEPEHUIl: Tpu 3TOM (HOpMYIHPOBATh MpodIIeMy/3a1auay
U THUIOTE3y Y4eOHOro SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 TPEJIOKEHHOTO 000pyIOBaHWS,
IPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOIbI,

OCYILECTBIIATh NPSMbIE U KOCBEHHBIE U3MEPEHUs (PM3NYECKUX BEJIUYHH, [IPU 3TOM BbBIOUPATh
ONTUMAJIBHBIA CHOCOO M3MEpPEHUs M HCIO0JIb30BaTh M3BECTHBIE METOJbl OLIEHKU MOIPEUIHOCTEH
U3MEPEHU;

UCCIIEIOBaTh 3aBHUCUMOCTH (PM3MUECKUX BEIMYUH C HCIIOJIB30BAaHUEM MPSIMBIX HU3MEPEHUIL:
OpU 3TOM KOHCTPYHPOBaThb YCTaHOBKY, (PMKCHUPOBATh pE3yJbTaTbl MOJIYYEHHOW 3aBHCHMOCTHU
(¢u3nYeCKUX BEIMYMH B BUJIE TaOIUI] U rpapuKOB, JeJ1aTh BBIBO/IBI [10 pE3yJIbTaTaM UCCIIEJOBAHMUS;

coOnroaaTh npaBuiia 6€30MacHOrO TPyAa IIPU NIPOBEIEHUH UCCIEA0BAHUN B paMKaX yueOHOro
9KCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIIbCKOM U HPOEKTHOM JESTENbHOCTH C MCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOMCTB U 1TaOOpaTOPHOr0 000PYI0BaHUS;

pemath pacy€THbIE 33Ja4M C SIBHO 3a/laHHOM (U3NYECKON MOJIeNbI0, UCIIOIb3YS (pU3NUEcKHe
3aKOHBl M MPHUHIMIIBI, Ha OCHOBE aHajdW3a YCJIOBHUS 3aJaud BBIOMPATh (PU3MUECKYI0 MOJEINb,
BBIJICJIATH (PU3UUECKUE BETMUUHBI U (POPMYJIbl, HEOOXOAUMBIE AJIs €€ pEeIIeHus], IPOBOAUTh PacUEThI
Y OLIEHMBATh PEANbHOCTb MOJIYYEHHOT0 3HaYeHUs (U3NUECKOI BETMUNHBL;

pelath KauyecTBEHHBbIE 3a/layd: BBICTpauBaTh JIOTMUECKH HEMPOTUBOPEUMBYIO LEMOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIC 3aKOHBI, 3aAKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIOJIb30BaTh NPU PELICHUH Y4eOHBIX 3a]ad4 COBpEMEHHblEe MH()OPMAIMOHHBIE TEXHOJIOTHH
JUIs TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUY U MPEICTaBIEHHUs yUeOHOM 1 HayYHO-TIOITYyJISIPHOM
uH(pOpMalnH, MOTYYEeHHON U3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOTy4YaeMyro
uH(pOpMaILIHIO;

OOBSICHATh NMPUHLHUIIBI ASHCTBHS MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3ianyaTh
yCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH IPUMEPHI BKJIa/1a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS M0 (PU3MKE B IMOBCEIHEBHON JKHU3HU JUIsl 0OecrieueHHs
6€30MacHOCTH MpHU OOpaIIeHUH C MpUOOpaMHM U TEXHHUUECKUMH YCTPOUCTBAMHM, AJSI COXPAHEHUS
3JI0pOBBS U COOJIIO/IEHNS] HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKPY KaloLIel cpeie;

paboTaTh B TPYIIE C BHINOJHEHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIeH, MJIaHUPOBaTh paboTy
IPYMIIbI, PALMOHATBHO paclpeeNaTh 00s3aHHOCTH U INIAHUPOBATH IEATENIbHOCTh B HECTaHIAPTHBIX
CUTyallUsX, aJEKBAaTHO OLICHUBAThb BKJIAJ KaXJOr0 M3 YYaCTHMKOB TIpyNIbl B pELICHUE
paccMaTpuBaeMoi IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE
10 KJTACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (ppPOBbIE)

Ne ni/m Kontpoabnsie IlpakTuueckue
MPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypChI
padoThbI padoThI
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
®u3uKa 1 METOAbI HAYYHOI'O bubnnoreka [JOK
1.1 2
ITO3HAHMS https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [{OK
21 Kinematitica > https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
D
22 Aunamika ! https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.3 3aKOHbBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro mo pasneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UNKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 OCHOBbI TEPMOUHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 bubmuorexa [JOK

da30BbIE IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazueny 24
Paznen 4. DJJIEKTPOAUHAMUKA
but6mmoreka [IOK
41 DUICKTPOCTATHKA 10 L https://m.edsoo.ru/7f41bf72
4.9 [TocTOAHHBIN IEKTPUUECKUIN TOK. 12 1 bu6muoreka [IOK
' Toku B pa3IMuHbIX Cpeaax https://m.edso0.ru/7f41bf72
Uroro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68 3 3
I[TPOI'PAMME
N
N
11 xnace
(70 gyacos, 2 yaca B HeJeJ10, 4 yaca — pe3epBHOe BpeMsi)
K-60 Cooeporcanue yuebHo2o mamepuana T'ocyoapcmeennvle mpebosanusl K yposHIO 00u4eoopa3o8ameibHOl
uacos NOO20MOBKU YHAUUXCS]
12 9. | QJEKTPOANHAMMKA (12 yacos) B pe3ynbrare u3yueHus paszjiena 00y4yaronuiics JOIKeH:

B3anmonerictBre TokoB. MarantHoe nosne. Cuita Amnepa. Crna
Jlopenua.

MarHuTHbIE CBOMCTBA BELIECTBA.

OTKpBITHE AIIEKTPOMArHUTHOM MHYKIIMA. MarHUTHBIA IOTOK.

[IpaBuno JleHna. 3akoH 3JIEKTPOMarHUTHON MHIYKIIHH.

Buxpesoe anekrpuueckoe nosie. I1C HHIyKINY B IBHKYIIMXCS
MIPOBOJHUKAX.

Camounnykuus. MHIyKTUBHOCTb. DHEPrusi MarHUTHOTO TIOJIS
TOKA.

3HAMb/NOHUMAMD:

CMBICJT TOHATHI: B3aUMOJICUCTBUE, SJIEKTPOMArHUTHOE T0JIE;
CMBICT (PU3NYECKUX 3aKOHOB AJIEKTPOMArHUTHOU WHIYKIIHH;
BKJIaJ] POCCHMCKMX W 3apyOeXKHBIX VYEHBIX, OKa3aBIINX
HanOoJIbIIIee BIMSHUE HA Pa3BUTHE (DU3HKU;

ymemb:

OITHCKLIBAThL U OOBSICHSATH (1)I/I3I/I'—ICCKI/IG SIBJICHHSI M CBOMCTBA TE:
QJICKTPOMAroHuTHYO HHAYKIUIO,

OTJINYaTb THUIOTC3bl OT HAYYHBIX Teopnﬁ; ACJIaTh BBIBOJbI Ha
OCHOBC DOKCIHCPUMCHTAJIIBHBIX JAHHBIX; IMPHBOJAUTH MPUMCPHI,
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KOJIEBAHUA U BOJIHBI (16 yacos)

CBoOO/HBIE M BBIHYXJIEHHbIE KojieOaHus. MareMaTudeckui
MasTHUK. Konebanus rpysa Ha npyxuHe. [ apMoHHYecKHe KoiaeOaHus.
Awmruityna, mepuoi, 4yactora u ¢asa konedanuid. [lpeBpamienus
SHEPruM Npu rapMOHUYECKUX KojeOaHusx. PesoHaHc.

CBobOoanbpie KonebaHus B KojeOaTenmbHOM KOHType. [lepnon
CBOOO/IHBIX AMEKTpUYECKUX KosieOaHuil. [lepeMeHHbIH ek TpuIecKuii

TOK. JIeWCTByIOIIME 3HAYEHMSI CHJIBI TOKA M HanpshKeHus. Pe3oHaHc B
UIEKTPUUECKON LIEIIN. ABTOKONIEOAHMS I'enepupoBanne
anekTpudeckod  sHeprum.  Tpanchopmarop.  IlpoumsBonctso,

UCIIOJIb30BAHUE U IIEpeada NEKTPUICCKON SHEPIHH.
Mexannueckne BoaHbl. [lonepednsie U Mpo0IbHBIE BOIHBI.

K-60 Cooepoicanue yuebHo2o mamepuana T'ocyoapcmeennvie mpebosarus K ypoeHio 06ujeoopazosameivHoll
uacos NO020MOBKU Y4AWUXCS
B3anMocBs3b 37€KTPUYECKOr0 U MArHUTHOT'O MOJICH. MOKA3bIBAIOLINE, YTO: HAOIMIOACHHS M JKCHEPUMEHT SIBISIOTCS
JlabopatopHbie padoThI OCHOBOW JUISI BBIJIBUKEHHUSI THUIIOTE3 H TEOPHM, IO3BOJISIOT
1. Ha6J'H'OI[eHI/Ie HeﬁCTBHﬂ MATrHUTHOTO IIOJISI HA TOK. IMPOBEPUTH UCTHHHOCTD TCOPETUUCCKHUX BBIBOJAOB, YTO (bI/ISI/I‘IeCKaﬂ
2. V3ydeHue sSBICHUS SeKTPOMATHUTHON HHIYKLIHN. TEOpUs JAaeT BO3MOXXHOCTh OOBSICHAITH W3BECTHBIC SIBICHHS
JleMOHCTpAHH OPUPOABI M Hay4HblE (aKThl, MPEICKA3bIBATh €I HEH3BECTHHIC
1. Margursoe B3anMOIEINCTBHE TOKOB. SBJICHUA, .
2. OTK/IOHEHWE MEKTPOHHOTO TyHKa MATHHTHBIM TIOTEM. ® BOCHPHHUMAThH U HA OCHOBE MOJTYUYEHHBIX 3HAHUI CaMOCTOSITEIIHLHO
3. MarnuTHas 3amHch 3ByKa. OIICHMBATh MH(OPMAIUIO, colepKallytocs B coobmenusx CMU,
4. 3apucumocts DJIC  MHAYKIMH OT CKOPOCTH  H3MEHEHHS MHTepHETe, HayIHO-IOMYIAPHBIX CTATBAX;
MATHUTHOIO HOTOKA. UCNOb308aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOll
0eaAmeIbHOCIMU U NOBCEOHEBGHOU HCUSHU ONA:
e o0OccrieueHUsT 0E30MACHOCTH JKU3HENEATSIIBHOCTH B TIPOIEcce
UCIOJIb30BaHUs OBITOBBIX 3JIEKTPOIIPHUOOPOB;
® [OHMMAaHHUS B3aUMOCBSI3U Y4EOHOTO IMpeaMeTa ¢ OCOOCHHOCTSIMU
npodeccuii 1 1po(ecCUOHATBLHOW JAESITEIbHOCTH, B OCHOBE
p KOTOPBIX JIeXKAT 3HAHMSI 110 TAHHOMY y4eOHOMY TpEMETY.
16 . MEXAHHUKA(64.) + QJIEKTPOANHAMMUKA (104.) B pesynbprare uzydeHus paszzena 00y4yaronunics T0KEH:

3HAMb/NOHUMAMD:

CMBICH TIOHSITHI: BOJTHA;

CMBICJT (PU3MYECKUX BEJIMYMH: CKOPOCTh, MEXaHUYECKasl dYHEPIHs,
BHYTPEHHSS JHEPIUs;

CMBICT (PU3NYECKUX 3aKOHOB COXPAHEHUS YHEPTUH;
BKJIaJ] POCCHMCKMX U 3apyOeXKHBIX YUYEHBIX,
HanOoJIbIIIee BIMSHUE HA Pa3BUTHE (DU3HKU;

OKa3aBIINX

ymemb:

JACJIaTb BBIBOJIbI Ha OCHOBEC OJOKCIICPUMCEHTAJIBHBIX AOAHHBIX; YTO
(1)I/I3I/I'—ICCKa${ TEOpHUA OaCT BO3MOXXHOCTH OOBSACHATh HM3BECTHEIC
SABJICHUSA TMPUPOAblI W HAYYHBIC (I)aKTBI, ONpCACKA3bIBaTh CIIC
HCHU3BCCTHBIC ABJICHU,

OITMCKLIBATh U OOBSICHATH (1)I/I3I/I'~ICCKI/IG SIBJICHHSI U CBOMCTBA TE:
PacinpoCTPAHCHUC DJICKTPOMArHUTHBIX BOJIH;




OIITUKA

CKopocTh CBETa M METO/IbI €0 OIpe/IeNICHHUS.

3aKOH OTpaKe€HMs CBETa. 3aKOH mpenomieHus ceera. llomHoe
BHYTPEHHEE OTPAKEHUE.

JIunza. Iloctpoenue u3obpaxkeHust B juH3e. PopMysa TOHKOU
JIMH3BL

Hucnepcust cBera. VHtepdepenius cBera. udpakiys cBeTa.
JudpaxiumonHas pererka.

Bunelr wusnydenuit. McrouHuku cBera. Buabl  CeKTpoB.
CrektpanpHbli  aHamm3. HWHppakpacHoe ©  yiapTpaduoIeTOBOE
n3nyyeHus. Pentrenosckue imyun. [Ikana 271eKTpOMarHUTHBIX BOJIH.

K-60 Cooepoicanue yuebHo2o mamepuana T'ocyoapcmeennvie mpebosarus K ypoeHio 06ujeoopazosameivHoll
uacos NO020MOBKU Y4AWUXCS
Jmmna BosjHbl. CKOpOCTH BOJHBL. PacrpocTpanenue BOJIH Bl e  IPUBOJMTH MPUMEPHI MPAKTHIECKOTO MCIIOIb30BAHMS (PU3HUECKUX
YIOPYIUX cpefax. 3BYKOBbIE BOJHBL M3iyueHue 3meKTpOMarHUTHBIX 3HAHUN: 3aKOHOB JJIEKTPOJAMHAMUKH B JHEPreTUKE; pa3iINuHbIX
BoiH. Ombitel  ['epua.  Ilpunmmnber — pagumocBsizu.  CBolicTBa BHUJIOB JJICKTPOMArHUTHBIX WM3JyYCHHUH IUI Pa3BUTHUS PALUO- U
AJIEKTPOMAarHUTHBIX BOJIH. Paauronokarus. [Tonsitue o TeneBuaeHUN. TCJICKOMMYHHUKALUH;
e BOCIPUHHUMATH U HA OCHOBE MOJTYYCHHBIX 3HAHUN CAMOCTOSITEIILHO
JlaGopaTopHasi paGora b y
OIICHUBATh MH(OPMAIIUIO, COJEpKalIytocs B coodmenusx CMU,
3. Onpenenenue yCKOpeHus: CBOOOHOTO MaIeHUs TIPY TOMOIIH
WuTepHeTe, HAYYHO-TIOMYJISPHBIX CTAThSIX;
MasITHUKA. 7}
UCnOb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOoll
JemMoHCTpaNMH 0eAmeNbHOCIMU U NOGCEOHEGHOU HCUSHU ONA:
1. Maremarnyeckuii MasTHHK. e obecrieueHust GE30MACHOCTH JKM3HEIEATENLHOCTH B IPOIECCE
2. Konebarus rpysa Ha npysiume. WCIIOJIb30BAHUS CPEJICTB PAIMO- ¥ TEJIEKOMMYHUKAIMOHHOMN CBA3H;
2' gBO6OHHHe STEKTPOMArHHTHBIC KONEOaHHS. ® OICHKM BJIMSHHUS HAa OPraHWU3M YEJIOBEKa W JIPYrue OpraHU3MbI
5. FCHI/IJIJIOIpaMMa MIEPEMEHHOI0 TOKa. 3arps3HEHUS OKPYIKAIOIIEH CPeJIbl;
. T'eneparop nepeMeHHOI0 TOKa. .
parop 1icp ® PAIMOHAJIBHOTO TMPHUPOJIONOIB30BAHUS U OXPAHBI OKPYKAIOIICH
6. Wzmydenue u mpueM 3IEKTPOMArHUTHBIX BOJIH. J—
b 7. OtpaxkeHre U MPENOMIICHUE AIEKTPOMArHUTHBIX BOJH ’
® T[OHUMAaHHUS B3aUMOCBSI3U Y4eOHOTO IMpeaMeTa ¢ 0COOCHHOCTSIMHU
npodeccuii 1 1poecCUOHATBLHOW JAESITEIbHOCTH, B OCHOBE
KOTOPBIX JIEXKAT 3HAHUS 110 JaHHOMY y4eOHOMY TPEIMETY.
[ ]
14 49. | DJIEKTPOJINHAMMUMKA (14 yacoB) B pesynbprare uzydeHus paszzena 00ydaromuics T0JKEH:

3HAMb/NOHUMAMb:

CMBICIT HOHSTHIA: OJICKTPOMArHuTHAsA BOJIHA,
CMBICJI (1)PI3H‘I€CKI/IX 3aKOHOB J2JICKTPOJUHAMUKHU,

ymemb:

OITMCKLIBATh U OOBSICHATH (1)I/ISI/I‘IGCKI/IG SIBJICHHSI M CBOMCTBA TE:
BOJIHOBBIE CBOMCTBA CB€Ta,

OTJIMYaTb THUIOTC3bl OT HAYYHBIX Teopnﬁ; ACJIaTh BBIBOJbI Ha
OCHOBC OKCICPUMCHTAJIBHBIX JaHHBIX; IIPHUBOJAUTH IIPUMECPHI,
IMOKa3bIBAOIIMUEC, YTO: Ha6J'IIOJICHI/I}I U SKCICPUMCHT SBJIAOTCA
OCHOBOI JJIs1 BBIABMIKCHHS THIIOTE3 H TeOpI/Iﬁ, IIO3BOJISAOT
IMPOBCPUTH UCTUHHOCTb TCOPCTUUCCKHUX BBIBOAOB; YTO (I)I/I3I/I‘ICCK3.}I
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JlabopaTtopHbie padoThI
4. VI3mepeHue rokasaresis peJoMIIEHHsI CTEKJIA.
5. OmnpezneneHue ONTUYECKOW CHIIBI M (DOKYCHOTO PacCTOSIHUS
COOMPAIOIIIEH JINH3BL.
6. MI3mepenue IJIMHbI CBETOBOW BOJIHBI.
7. Habmozienue CIutonHoro ¥ JIMHEH4aToro CIieKTPOB.
JdemoncTpanun
OtpaxeHue cBera.
[Ipenomnenue cBeta.
Wurepdepenmms ceta.
Judpakuus cera.
[ToydeHue criekTpa ¢ HOMOIIBIO TPU3MBI.
[Toy4enue criekTpa ¢ MOMOIIBIO TUPPAKIIOHHON PEIIETKH.
[IpsiMonMHENHOE pacpOCTPaHEHUE, OTPAKEHUE U IIPEIIOMIICHUE
CcBeTa.
8. OnTuyeckue mpuOOpPHL

NogakrowhE

TEOpHUsl JaeT BO3MOXHOCTh OOBSCHATH W3BECTHBIC SIBJICHUS
IPUPOIBl M HayuyHbIe (aKThl, MPEICKA3bIBATh €IIe HEHM3BECTHHIC
SIBIICHHSI,

BOCIIPHHUMATh U HA OCHOBE TOJIYYCHHBIX 3HAHUH CaMOCTOSTEIIBHO
OIICHUBATh MH(OPMAIIUIO, COJEpKaIlytocs B coobmenusx CMU,
WHTepHeTe, Hay9IHO-TIOMYJISIPHBIX CTAThAX;

UCROIb306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOou
0eAMENbHOCIU U NOBCEOHEEHOIL HCUHU ON1A:

OLICHKM BIIMSIHUSI HAa OpPraHU3M 4YEJIOBEKa M JPYrue OpPraHU3Mbl
3arpsiI3HEHUS OKPY KaroILEel cpebl;

palMoOHAIbHOIO IMPUPOAONOJIB30BaHUS U OXpaHbl OKpYyXKarollen
cpensbl;

MOHMMAaHUS B3aUMOCBSI3H y4EOHOTO MpeaMeTa ¢ 0COOCHHOCTIMU
npodeccuit 1 TPohecCHOHATBHOW JAESITETbHOCTH, B OCHOBE
KOTOPBIX JIEXKAT 3HAHUS 110 JTAHHOMY Yy4eOHOMY IPEIMETY.

18 4.

OCHOBBI CTO. KBAHTOBASA ®U3UKA. PU3UKA ATOMA
N ATOMHOI'O SAAJIPA (18 uacos)

MHBapraHTHOCTb MOAYJII CKOPOCTM CBE€Ta B BaKyyMe.
[Tpunimn oTHOcuTenbHOCTH OMHIITENHHA. CBsI3b MacChl M 3HEPTHU
CBOOOHOM YacTHUIIbL. DHEPIUsl MOKOSI.

I'mrore3a Ilmanka o KBaHTax.
dororddexra. [Ipumenenne pororddexra.

®oronbl. KopryckynspHo-BonHOBOW Ayann3M. CoOOTHOILIEHHE
HeonpeaeneHHocTel [ eiizenOepra. Xummudeckoe AeCTBUE CBETA.

Crpoenue atoma. OnbiTel Pezepdopaa. KBanToBble mocTynaTsl
bopa. Mognens aroma Bomopona no bopy. Tpyanoctu teopun bopa.
Jlazepsl.

Crpoenue atoMHoro siapa. Msorormel. SAnepHsie cuibl. JHEprus
CBSI3U aTOMHBIX SIJIED.

®doroadpdexr. Teopus

B pe3ynbrare u3yueHus pasjiena o0y4yaronuiics JOIKeH:

3HAMb/NOHUMAMD:

CMBICTT TIOHATHH: THUIIOTE3a, 3aKOH, TEOpHs, B3aWMOJICHCTBHUE,
AIIEKTPOMArHUTHOE T0Jie, BOJIHA, (POTOH, aTOM, aTOMHOE SIpO,
MOHU3HUPYIOIINE U3TyICHHUS;

CMBICI (PU3UYECKHUX BEJIMYUH: UMITYJIbC, paboTa;
CMBICI (pr3nyecKux 3aKk0HOB GoTorddekTa;

BKJIaJl POCCHHCKMX U 3apyOeKHBIX YyUYCHBIX,
HanOoJIbIIIee BIMSHUE HA Pa3BUTHE (UBHKU;

OKa3aBIINX

ymemb:

OIHCHIBATh M OOBSACHATH (PU3MUECKUE SBICHHUS W CBOWCTBA TEN:
U3JTy4YEeHUE U MOTJIOIIEHUE CBeTa aToMOM; (poTor(exT;

OTJIMYaTh THUIIOTE3bl OT HAYYHBIX TEOPHii; JeiaTb BBIBOJABI Ha
OCHOBE OJKCIIEPHUMEHTAIGHBIX JIaHHBIX; TPUBOJUTH TPHUMEPHI,
MOKa3bIBAIONINE, YTO: HAOJIOJCHHMSI M IKCHEPUMEHT SIBIISTIOTCS
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Conneunas cucremMa. COBpEMEHHBIE IIPEICTABICHUS O
npoucxoxaeHnu u spomonunn ConHua u 3Be3n. Knaccugukanus
3B€31. 3BE3lbl W UCTOYHMKM UX DSHepruu. lamakrtuka.
IIpencrasnenue o CTPOCHUH U BONIIOLIMU BeeneHHOM.

JdeMoHcTpauun

1. T'moOyc 3Be3mHOrO HEbA.

2. Mopnens HEOeCHOU Chephl.

3. Temmypuii.

4. 3Be3HbIe KaTaJOTHU U KapThI.

5. UN3o0paskeHus pa3IMYHbIX TUIIOB YacOB.

6. ®dotorpadun TEIECKONOB IS N3yUSHUS U3ITyUCHUS B
pa3INYHBIX JUANa30HaX.

7. ®DOTO MUPOBBIX 0OCEPBATOPHIA.

8. ®otorpadus noBepxHocTu JIlyHbI

K-60 Cooepoicanue yuebHo2o mamepuana T'ocyoapcmeennvie mpebosarus K ypoeHio 06ujeoopazosameivHoll
uacos NO020MOBKU Y4AWUXCS
OtkpeiTHE panuoakTUBHOCTU. Anbda-, Oerta- U ramma- OCHOBOM I BBIABM)KEHUS THUIIOTE3 M TEOPUW, IO3BOJISIOT
n3nydeHus. PaguoakTuBHble npeBpaiueHus. [lepuon mnosmypacnana. MIPOBEPUTH UCTUHHOCTH TEOPETUICCKUX BBIBOJIOB; YTO (PU3UUYECKAS
3aKOH pagroaKTUBHOIO pacnaa. TEOpUs JaeT BO3MOXXHOCTb OOBSCHSITh W3BECTHBIC SIBICHUSA
Merto1bl HAOIOICHUS. ¥ PETUCTPAIMN 3JICMEHTAPHBIX YaCTHII. MPUPOABI ¥ HAy4HbIE (aKThI, MPEICKA3BIBATH €IIIE HEH3BECTHBIC
Henenve wu cuHTe3 saep. SnepHbli  peaktop. SnepHas SIBJICHUSI;
JHepreTuka. TepMosaepHbIE peaKLUU. ® [PUBOAUTH IPUMEPHI MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3UUECKUX
BiisiHre WoOHM3MpyIOLIEH pagualvy Ha >KUBBIE OPraHU3MBI. 3HAHWW: KBAaHTOBOW (M3WUKH B CO3IAHHMH SIICPHON SHEPTETUKH,
J103a n3y4eHusl. J1a3€pOB;
OneMeHTapHbIe yacTULbl. DyHIaMCHTAIIbHBIC B3aMMOICHCTBHSL. e BOCIPUHUMATH U HA OCHOBE ITOJyUYECHHBIX 3HAHUN CAMOCTOSATEIBHO
JlemoHcTpanuu OIICHUBATh MH(OPMAIIUIO, COJEpKallytocs B coodmenusx CMU,
1. ®oroodpexr. WHTepHeTe, HayYHO-TOIYJISAPHBIX CTAThX;
2. Jlasep. UCnOb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKou
3. CuerdrK HOHU3HPYFOLIMX YACTHIL. 0eAmeNbHOCIU U NOGCEOHEGHOU HCUSHU ONA:
® IOHUMAaHHS B3aUMOCBSI3U Y4eOHOTO MpeaMeTa ¢ 0COOCHHOCTSIMU
npodeccuit M MpodeccuoHaTbHOM JESTENbHOCTH, B OCHOBE
b KOTOPBIX JIeXKAT 3HAHMSI 110 TaHHOMY yU4eOHOMY MpEAMETY.
6 4. |[CTPOEHUE BCEJEHHOM (6 yacos) B pesynbprare uzydeHus paszzena 00y4yaromuncs T0KEH:

3HAMb/NOHUMAMD:

e CMBICT TIOHATHH: TUIaHeTa, 3Be3da, ConHEYHas CcHCTeMa,
rajakTuka, BcemeHnas;
e cMmbicl  (U3MYECKUX  3aKOHOB  KJIACCUYECKOM  MEXaHUKH,
BCEMHUPHOTO TATOTCHUS;
® BKJIAI POCCHUMCKUX U 3apyOEKHBIX YYEHBIX, OKa3aBIINX
HauOoJbIIIee BIUSHIE HA pPa3BUTHE QUBUKH,
ymembs:

® ONUCHIBaTh U OOBACHATH (PU3MUECKUE SIBICHHUS U CBOWCTBA TEN:
JBUKEHNE HEOECHBIX T€ U UCKYCCTBEHHBIX CITyTHUKOB 3€MJIU;

OTJINYaTh THUIOTE3bl OT HAYyYHBIX TEOPUH; MPUBOAUTH IPHUMEPHI,
MOKA3bIBAIOUINE, YTO: HAOMIOACHHUS M DSKCHEPUMEHT SBISIOTCA

OCHOBOM 1JIS BBIABMIKCHUS THIIOTE3 U Teopnﬁ, qTo (bI/I3I/I‘-ICCKa$I

TCOpHA Oa€T BO3MOXKHOCTH OOBSICHITL M3BECTHBIE SIBIIEHHUS




Cooepoicanue yuebHo2o mamepuana

T'ocyoapcmeennvie mpebosarus K ypoeHio 06ujeoopazosameivHoll

4acos NO020MOBKU Y4AWUXCS
9. TaGmuip! pU3HYECKUX U OPOUTATBHBIX XapaKTEPUCTHK NPUPOJBI M HayuyHbIC (aKThI, MPEICKA3hIBATh €IIC HEHU3BECTHHIC
TUIAHET. SIBIICHUS;

10. I'noGyc JlyHsl. e BOCHPUHUMATh U HA OCHOBE MOJTYUYEHHBIX 3HAHUI CaMOCTOSITEIIHLHO

11. lnarpamma I'epuumpynra-Peccena. OIleHUBATh MHGOpPMAIUIO, coaepkamrytocs B coobmenusx CMU,

12. CxeMbl BHYTPEHHETO CTPOCHUSI 3BE3/I. WuTepHeTe, HAYYHO-TIOMYJISIPHBIX CTAThSIX;

13. CxeMmbl TepMOSIIEPHBIX PEAKITNA B HEApax 3BE3/I. UCROJIb308aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUUEeCKou

14. Cxewmsl, nimoctpupytorme Mozeny BeeneHHoil. 0eaAmeIbHOCIMU U NOBCEOHEBGHOU HCUSHU ONA:

15. Talsuiia-cxema OCHOBHBIX JTaroB passuTHs BeeeHHO. e TIOHMMAaHHUS B3aUMOCBA3M Y4eOHOTO MpEIMETa ¢ OCOOEHHOCTAMHU
npopeccuii U TMPOPECCHOHANBHOM JICATEIBHOCTH, B OCHOBE
KOTOPBIX JISXKAT 3HAHMSI 10 IAHHOMY YU4eOHOMY MPEMETY.
4y, Pe3epBHoe Bpemsi (4 yaca)

6¢




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

Konuemnmust mpernonaBanust yuebHoro mnpeamera «@Pusmka» B 00pa30BaTENbHBIX OpPraHU3ALUSAX
Poccuiickoit ~ ®denepanuu, peaqu3yrOIUX  OCHOBHBIE  00IIEe00pa3oBaTelIbHBIE  MPOTPAMMBI,
yTBepkAeHHas peumieHneM Koismernn MunucreperBa npocsemieHust Poccuiickoit ®@enepauuu ot 3
nekadpst 2019 romga Ne nk-4BH;

WMHCTPYKTUBHO-METOJMUECKUE PEKOMEHJAMKA [0 peanu3ainui  QenepaibHbIX T'OCyIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB U  (PelepaIbHBIX OCHOBHBIX OOpa30BATEIbHBIX MPOTPAaMM B
oOpa3oBatenbHbIx opranm3zauusax Joneuxoir Hapoguoit PecnyGmuku B 2023-2024 yyeGHOM romy
(ITmcepmo MunucrepcTBa oOpazoBanust u Hayku JloHeukoir Haponmuoii PecmmyOmuku ot 30.05.2023
Ne 2924/06. 1-28)

®OenepanbHas paboyas mporpaMma cpeinero oomiero oopasopanus «Puznkay (6a30BbIi ypoBEHB) (1
10-11 xmaccoB 0Opa30BaTeNbHBIX OPTaHU3AIHA.

11 knacc — [Ipumepnas paboyast mporpamma o yueonomy npeamery «®Puzuka». 10-11 ximaccsl / cocr.
Oxpumenko H.A., Kyuepenko M.B., JIutBunenko U.H., Hosukosa E.A., lllymakoBa O.M. — 5-e u3n.
nepepad., ronoad. — ['OY AIIO « IOHPUAIIO». — Honenk: Uctoku, 2021. — 72 c.

METOANUYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA

http://sum-fizika.blogspot.com - Gsor otaena ecrecrBenubix auciumina [OY IO «/lonerkuit
PUIIO» B pa3nene «Dusukay.

http://www.school.edu.ru - oduinansHbli cepBep POCCHICKOTO MKOJIBHOTO 00pa30BaHusl.

http://festival.1september.ru — dectuBanp negarorudeckux uaei «1 ceHTAOPs» — caMblii MacCOBBIH
nefarornyeckuii opym B Poccuu, KOTOPBIH 1aeT BO3MOKHOCTD KXKJIOMY YYHTEIO MPEJICTAaBUTh CBOIO
MIEIarOTMYECKYI0 HJICI0, OMYOJIMKOBaTh COOCTBEHHBIC METOJIUYECKHE pa3pabOTKH, TMOACIUTHCS C
KOJIJIETAMH CBOMMH TIPEJICTABICHUSMH O TIPSO IaBaHHH.

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

OcHoBHas IUTEpaTypa

1. Mskumes I'.51. ®uzuka. 10 knacc. Y4e0. ans oOieo0pa3oBat. opranusaiuii: 06a30BbIii
ypoBenb / I'.Sl. Mskumes, b.b. Byxosues, H.H. Cotckuit; nox pen. H.A. [TapdentseBoit — M.:
[Ipocsemenue, 2022. — 416 c.: un. — (Knaccuueckuii Kypc).

2. Msxumes I'. . ®usnka. 11 kimacc: yued. as o0meo0pa3oBar. opraHu3aiuii: 0a30BbIi
yposenb / I'. 5I. Msikumes, b.b. byxosues, B.M. Hapyrun; oz pea. H.A. ITapdpentseBoii. — 3-
e u3n. — M.: [Ipocsemenue, 2022. — 432 c.: [4] n. nn. — (Kimaccuueckwuii kypc).

YMK «@u3uka. 10-11 knaccol. bazoewtii yposenwv» ([loneyx: Hcmoku)

1. ®wusuka. 10 xknacc. 3agaHus A1 ONEHUBAHUS YU€OHBIX JOCTHKEHUN yJamuxcs / COCT.
Oxpumenko H.A., Jluteunenko 1.H., Houkosa E.A., lllymakosa O.M.— I'OY AIIO
«JOHPUIAIIO». — loreuk: Mcroku, 2021.

2. ®wuzwuka. 11 kiacc. 3aganust 1715 OIEHUBAHUS YUEOHBIX TOCTHKEHUH ydaluxcs / CocT.
Oxpumenko H.A., Jlursunenko M.H., Hosukosa E.A., lllymakoa O.M.— 'OV I10
«JOHPUIIO». — lonenk: Mcroku, 2022.

3. ®wuswmka. 10 xkmacc. Terpanps mist madoparopasix padbot / Coct. Oxpumenko H.A.,
Camopoxosa E.B., Beixpeictiok H.I'. u ap. — T'OY HI1O «/Jonenxuit PUAIIO». — JloHeuk:
Hctokn, 2020.

4. ®wusuka. 11 knace. Terpans s naboparopubix padbot / Coct. Oxpumenko H.A., CamopokoBa
E.B., Beixpoictiok H.I'. u op. — 'OV AI1O «doneuxuit PUAIIO». — Honenk: Mcroku, 2020.


http://sum-fizika.blogspot.com/
http://www.school.edu.ru/
http://festival.1september.ru/

JonosHuTe/bLHAS JIUTEPATYpa

1. PeimxeBuu, A. I1. ®usuka. 3agaunuk. 10—11 k1. : mocobue nmst o01eodpa3oBar.
yupexaenuii / A. I1. PeivkeBuu. — 10-e usg., crepeorun. — M.: JIpoda, 2006. — 188, [4]
c. : w1 — (3agaunuku «pods»)

2. ®wuzuka. InexkTpoHHbI cOopHUK 3a1a4. 10-11 knaccel / Coct. bronckuii C.I1., OxpumeHko
H.A., Camopoxosa E.B. —T'OY AI1O «IOHPUAIIO». — Honeuxk: Uctoku, 2021.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET:

1€

N

©ooNo

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

http://www.school.edu.ru - oduinanbHblii cepBep POCCHIICKOTO MIKOJIBHOTO 00pa30BaHusl.
http://festival.1september.ru — ®ecrtuBanp negarorudeckux uaek «1 ceHTAOps» — caMblit
MaccOBBIN nearornyeckuii popym B Poccun, KOTOpBIN JaeT BO3MOKHOCTD KaXIOMY
YUUTENIO MPEJCTaBUTh CBOIO MEAArOTHYECKYI0 HJICI0, OMyOJIMKOBAaTh COOCTBEHHbBIE
METOIMYCCKUE Pa3pabOTKH, TIOJICTUTHCS C KOJUIETaMU CBOMMH MPECTABICHUSIMHU O
MIpernojaBaHuu.

. http://www.riis.ru — MexayHnapoaHas o0pa3oBaTebHas aCCOMaIys. 3a1auu — COJCHCTBHE

Pa3BUTHIO 0Opa30BaHUs B PA3IMYHBIX 00JIACTSX.

https://www.metod-kopilka.ru/fizika.html — Bugeoypokwu, mpe3eHTaruu, KOHCIEKThI, TECTHI,
TUTAHUPOBAHKE U JIP. MaTepHalIbl IO QU3KKE.

http://sverh-zadacha.ucoz.ru/index/0-76 — yueOHbIe GUILMBI 10 (BU3UKE IO pa3zeiaMm.
http://metodportal.ru/articles/srednjaja-shkola — meToauyeckuii moprai.
https://simplescience.ru/collection/video — ¢pu3uyeckue OnbITH B OBITY.
https://resh.edu.ru — Poccuiickast 31eKTpOHHAs IIKOJIa



https://m.edsoo.ru/7f41bf72
http://www.school.edu.ru/
http://festival.1september.ru/
http://www.riis.ru/
https://www.metod-kopilka.ru/fizika.html
http://sverh-zadacha.ucoz.ru/index/0-76
http://metodportal.ru/articles/srednjaja-shkola
https://simplescience.ru/collection/video
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