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HHOACHUTEJIBbHAA 3AIIUCKA

[IporpamMmma mo ¢usnke 06a30BOro YpoBHS Ha YpOBHE cpeAHero oOmiero oOpazoBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TpeOoBaHUIl K
pe3ysibTaTaM OCBOEHUSI OCHOBHOUM 00pa3oBareinbHOW mporpammsl, mpeacraBieHHbx B ®I'OC COO, a Ttakxke ¢ y4€roM QenepalbHOl paboueit
MIPOrpaMMbl BOCIIUTAHUSI U KOHUEHIMH MpernoiaBanus yueOHoro npeamera «DPusnka» B 00pa3oBaTelbHbIX opraHuzanusax Poccuiickoit ®@enepanuu,
peann3yroIuX OCHOBHBIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

Copep:xanue mporpaMmsl 1o ¢pu3KMKe HAIpPaBiIeHO Ha (GOPMHUpPOBAHUE €CTECTBEHHO-HAYYHOW KapTHHBI Mupa oOydaromuxcs 10—11 kimaccoB npu
o0yyeHnH uX (Qu3MKe Ha 0A30BOM YPOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOTO mojaxoxaa. IIporpamma mo (u3MKe COOTBETCTBYET TpeOOBaHUSIM
OI'OC COO k mnaHupyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U METalmpeIMETHBIM pe3yibTaraM OOy4YeHHS, a TaKXKe YUHUTHIBAET HEOOXOJUMOCTh
peanu3ai MEeXIPEAMETHBIX CBSI3eH (PM3MKH C €CTECTBEHHO-HAyYHBIMU yUEOHBIMU MpeaMeTaMu. B Hell ompenenstoTcss OCHOBHBIC IETH H3yYCHHS
¢bu3MKM Ha YypOBHE cpenHero oOmiero oOpa3oBaHuUs, MUIAHUPYEMBIE pPe3yJbTaThl OCBOEHHUS Kypca (U3UKH: JUYHOCTHBIE, METampeIMeTHBIE,
npeAMeTHbIC (Ha ©a30BOM YPOBHE).

[IporpamMma no pu3uKe BKIFOYAET:

IUTAaHUPYEMBbIE Pe3yIbTaThl OCBOEHMSI Kypca (U3MKHU Ha 6a30BOM YPOBHE, B TOM UHUCIIE [IPEIMETHBIE PE3YJIbTATHI 10 roj1aM 00yUeHus;
coziep;kanue yuyeOHoro npeamera «Ousuka» mo rogam 00ydeHus.

®du3nKa Kak HayKa 0 HanOoJjee OOIMX 3aKOHAX MPUPOBI, BBICTYIIAs B Ka4eCTBEe y4eOHOTo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIAJ B
cucteMy 3HaHUU 00 okpykaromemM wmupe. LKompHBI Kypc GU3MKH — CHCTEMOOOpA3yIOLIUN AJisi €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB,
MOCKOJIBKY (PM3UYECKUE 3aKOHBI JIKAT B OCHOBE MPOLIECCOB W SIBJICHUH, U3y4aeMbIX XUMHUEH, Onosoruel, puzndeckoit reorpadueil 1 aCTpOHOMHEH.
Hcnonp30BaHre M aKTUBHOE MpUMEHEHUE (PU3NYECKUX 3HAHUU OIpeNessieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTUH B cepe SHEepreTHKH,
TPaHCIOPTa, OCBOEHUSI KOCMOCA, MOJIyY€HUs HOBBIX MaTEpUaJIOB € 33JaHHBIMU CBOWCTBaMHU M Apyrux. M3yueHue (pusmku BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa oOydaroumxcs, B (opMupoBaHME yMEHUN NPUMEHATh HAay4HbIH METOA MO3HAHUS NpHU
BBITIOJITHCHUH UMH YUEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kkypca ¢u3uku JUist ypoBHS CpeAHEro oo1ero o0pa3oBaHus MOJIOKEH Psii e, KOTOPble MOXHO pacCMaTpUBATh KaK MPHHIUIBI €T0
MTOCTPOEHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEHMl KypcC SIBISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX Pa3/ieNioB (HU3UKH,
BKJIFOUAET KaK BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hell Marepuan Kypca GpU3MKU 00beIUHEH BOKPYT (HU3MUECKUX TeopHuil. BenyummM B Kypce sBiseTcs
(bopMHpOBaHUE MIPEJICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEILIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peannzanus npeamnosiaraeT UCIOIb30BaHHEe TYMaHUTAPHOI'O MOTEHIMada (PU3NUYECKOM HayKH, OCMBICICHHE CBSA3H
pa3BUTHA (U3UKHU C pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMH U SKOJIOTHYECKUMU MpobdIeMamMH.

Hoes npuxnaonou manpaenrennocmu. Kypc (U3MKM TpeanojaraeT 3HAKOMCTBO C IIHPOKMM KPYTrOM TEXHHYECKUX M TEXHOJIOTHYECKHX
MIPUIIOKEHNN N3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonozuzayuu peaan3yercsi HOCPeICTBOM BBEJCHUS 3JIEMEHTOB CO/IECPKaHUs, MOCBAIIEHHBIX 3KOJIOIMYECKUM Mpo0IieMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbl C PAa3BUTHEM TEXHHUKH U TEXHOJIOTHH, a Takke 00CYXJIeHHUS MpoOJeM paluOHAJIBLHOTO MPUPOAOIOJIB30BaHUS U 3KOJOTHYECKON
0€30MacCHOCTH.



CrepXHEBBIMU DJIEMEHTAMH Kypca (PU3WKM Ha YPOBHE CpeaHEero ooOmero oOpa3oBaHUs SBISIOTCS (U3HUECKHe Teopuu ((popMHpOBaHUE
MPEJCTABICHUN O CTPYKTYpe MOCTPOCHHS (PU3NYECKON TEOpUH, poir (yHJAMEHTAIBHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX MPEJCTABICHUAX O
MpHUPO/IE, TPAaHUIAX TPUMEHUMOCTH TEOPUM, JJIsl ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U IIPOIIECCOB).

CuCTeMHO-ESTeTbHOCTHBIN MOAX0/] B Kypce (M3MKU peaqn3yeTcsl MPEXKAe BCETro 3a CYET OpraHM3alUU 3KCIEPUMEHTAIBLHON JeATEIbHOCTH
oOyuatomuxcs. Jlns 06a30Boro ypoBHsS Kypca (PU3MKM — 3TO HCIOJIB30BAHME CHCTEMbl (DPOHTAJIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U
nmabopaTopHBIX paboT, KOTOPHIE B MTPOrpaMMe Mo PU3NKE 00bETUHEHBI B OOIINI CITUCOK YUYSHHYECKHUX MPAKTHUECKUX padoT. Beigenenue B ykazaHHOM
nepeyHe J1abopaTtopHbIX padOT, MPOBOAMMBIX Ui KOHTPOJS U OLIEHKH, OCYIIECTBISETCS y4acTHHKaMH 00pa3oBaTeNIbHOTO Ipoliecca HCXONs U3
0cOOEHHOCTEH TUTAHWPOBAaHMS M OCHalIeHus kKabunera ¢usuku. IIpu 3TOM oObOecreunBaeTcsi OBIaIeHHE OOYUYAIOIMIMMHUCS YMEHHSIMH MPOBOJIUTH
KOCBEHHBIE U3MEpPEHUs, UCCIIeIOBAHUS 3aBUCUMOCTEH (PU3NUEeCKUX BEIMYUH U MIOCTAHOBKY OMBITOB 110 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bosbiioe BHUMaHuE yAESETCS PELICHNIO PACYETHRIX M KAYeCTBEHHBIX 3a/1a4. [Ipu 3ToM /U1 pacyE€THBIX 33124 IPHOPUTETOM SIBISAIOTCS 3a7a4uHl C
SIBHO 3a/IaHHOM (PU3WYECKOM MOJIENbI0, MO3BOJISIONINE MPUMEHSATh U3YYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOrO paszjenia Kypca, Tak U
MHTETPUPYS 3HAHUS M3 Pa3HBIX pa3/ienoB. J[JIs KaueCTBEHHBIX 33aad MPHOPUTETOM SIBISIFOTCA 3aJaHMsl Ha OOBSCHEHHWE NMPOTEKaHUs (HU3MIECKHX
SBJIGHUH U MPOIIECCOB B OKPYKAOIIel KU3HU, TpeOyIolie BbI0opa GU3NYECKOM MOIETH ISl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu @I'OC COO k MaTepHaabHO-TEXHHYECKOMY OOCCIICUeHHUI0 yueOHOro Ipoiecca 0a30BbId ypOBEHb Kypca
¢bu3MKM Ha ypoBHE cpeAaHero oOmero o0pa3oBaHUS [IOMKEH HW3y4aTbCsd B YCIOBUAX IMPEIMETHOro KaOuHeTa (U3HKUM WM B YCIOBHSX
WHTETPUPOBAHHOTO KaOMHETa MPEIMETOB ECTeCTBEHHO-HAyYHOro NHWKIA. B kabunere QU3MKK JODKHO OBITH HEOOXOOMMOE J1abopaTopHOE
00opyi0BaHUE /7Sl BBIMOJIHEHHSI YKa3aHHBIX B IPOrpaMMe 1o (pU3uKe yUeHHYECKUX MPAKTHYECKUX padoT U IEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JleMOHCTpanMoOHHOE 000pyAOBaHNE (POPMUPYETCSI B COOTBETCTBHH C MPUHIIUIIOM MHUHHMAIBHOHN TOCTATOYHOCTH U OOECIIEUYMBAET MMOCTAHOBKY
MEPEYUCIICHHBIX B MpOrpaMMe Mo (U3MKE KIIOUEBBIX IEMOHCTpAIMi ISl MCCIEAOBaHUS H3Y4YaeMbIX SBIEHUH U MPOIECCOB, IMIUPUUYECKUX H
(yHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MIPUMEHEHUI.

JIaGopaTtopHoe 000pyAOBaHHE Il YUEHHUYECKHUX MPAKTHUYECKUX paboT GopMupyeTcs B BHJIE TEMATUYECKUX KOMILJIEKTOB U oOecrieuynBaeTcsi B
pacuére OJHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. Temarnueckue KOMIUIEKTHI Ja0OpaTOpHOTO OOOpYyAOBaHUS JOJKHBI OBITH MOCTPOEHBI Ha
KOMILJIEKCHOM HCITIOJIb30BAaHUM AHAJOTOBBIX M LUGPOBBIX NPUOOPOB, a TakKe KOMIBIOTEPHBIX M3MEPUTEIbHBIX CHCTEM B BHJE HUPPOBBIX
nabopaTopuii.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:
dbopMHupoBaHHE WHTEpPECa W CTPEMIJICHUS OOYYaIOMIMXCSl K HAYYHOMY HW3YYEHHUIO TPUPOJIBI, PAa3BUTHE WX HWHTEIUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;
pa3BUTHE MPECTABICHUN O HAYYHOM METO/I€ TIO3HAHMS U (POPMHUPOBAHNE HCCIIEOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIIUM SIBICHUSIM;
(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHNUS KaK Pe3ysibTaTa U3yYeHUsI OCHOB CTPOCHHUS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;
(bopmupoBaHrEe YMEHHI OOBSCHSTH SBJICHHUS C UCIOIB30BaHUEM (PH3UUECKUX 3HAHUHN W HAYYHBIX JTOKA3aTEIIbCTB;

(dbopmMHpoBaHKE MPEACTABICHUHN O PO (PU3UKH JUTS Pa3BUTHSL JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHI.

JlocTukeHune 3THX Lieneil obecrednBaeTcs peleHueM CIeAyIoUX 3ajad B Mpolecce U3ydeHHUs Kypca (PU3MKU Ha YPOBHE CPEIHEro oOIero
o0pa3oBaHMUs:

MpUOOpETEeHNE CHUCTEMBbl 3HAHUN 00 00mUX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHsIX, BKJIIOYAs MEXAaHUKY, MOJEKYJISpPHYIO (U3HKY,
AJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPHU3UKH;



(bopMHpOBaHHE YMEHMH NPUMEHATh TEOPETHUYECKHE 3HAHMs A OOBSACHEHUs (PU3MUECKUX SIBICHUI B NPUPOAE M IS HMPUHATHS HNPAKTUYECKUX
pELIEHH B IIOBCEIHEBHOM KU3HU;
OCBOEHHE CIIOCOOOB PELICHUs PA3IUYHBIX 3a/a4 C SIBHO 33JaHHONW (U3UYECKOM MOJeNblo, 3a7ay, MOAPa3syMEBaIOIIUX CaMOCTOATENbHOE CO3JaHUE
¢bu3nveckoil MosienH, aieKBaTHOW yCIOBUSM 33/1a4H;
[OHMMaHHe (PU3NYECKUX OCHOB M NPHHLUIIOB JEUCTBUS TEXHMUYECKUX YCTPOMCTB M TEXHOJIOIMYECKHMX IMPOLIECCOB, MX BIIMSHUS HAa OKPYKAIOLIYIO
cpeny;
OBJIaJICHUE METOAAMU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS U NPOBEACHUS (U3NYECKUX HKCIEPUMEHTOB, aHAJIM3a W HMHTEpIpeTaluy HHpOpMaluy,
OIIpe/IeNICHUs JOCTOBEPHOCTH IOJIyYEHHOT'O pPe3yibTaTa;
CO3JlaHM€ YCIOBUM AJIS pa3BUTUSL YMEHHUI IPOSKTHO-UCCIEI0BATEIbCKON, TBOPUECKOHN 1EATEIILHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHB) Ha YPOBHE cpenHero obmiero odpasoBanus orBoautcs 136 yacos: B 10 xmacce — 68 wyacoB (2 vaca B
Heneno), B 11 kimacce — 68 vacoB (2 yaca B HEJIEIIO).

COJAEPKXAHUE OBYYEHUSA
10 KJIACC

Paznen 1. ®du3uka 1 MeTOIbI HAYYHOI'O IO3HAHUS

®dusuka — Hayka o npupoze. Hayunbsie MeTo1bl IO3HAHMS OKpYXKarolero Mmupa. Poib sKcriepuMeHTa U TEOPUH B IIPOLIECCE MTO3HAHUS ITPUPOJIBI.
DKcIepuMeHT B (hU3HKE.

MogenupoBanue (QU3MUECKUX sBIEHUM M mpoueccoB. Hayunsle rumore3sl. dusnueckue 3akOHbI M TEOpUM. ['paHMIBI NPUMEHHMMOCTU
¢u3nueckux 3aKkoHOB. [IpyHIIMIT COOTBETCTBUS.

Posnb 1 MecTo Gpu3uKu B JOPMHUPOBAHUHU COBPEMEHHON HayUYHOW KapTHHBI MUPA, B IPAKTUYECKON JAEATEIbHOCTH JIFOJEH.

Jlemoncmpayuu

Amnanorosble ¥ HU(PPOBbIE U3MEPUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.
Paznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBruxkeHre. OTHOCUTEIbHOCTh MEXaHUUYECKOTO IBMKeHusA. Cuctema otcuéra. Tpaekropus.

[lepemerienue, cKOpocTh (CpeiHss CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE MaTepHalbHOM TOYKH, UX NMPOEKIHUU HAa OCH CHCTEMBI
koopauHaT. CrojkeHue nepeMeIieHnii U CI0KEeHUEe CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE PAMOJIMHEHHOE NBIKeHue. [ paduKku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TIepEeMEIICHHS
MaTepUaIbHOU TOUKHU OT BPEMEHHU.

CBobosHOe nasieHue. Y CKopeHre CBOOOTHOTO TaIeHHS.

KpuBonuHueliHoe nBHKeHME. J[BMKEHHME MaTE€pUaIbHOM TOYKH IO OKPYKHOCTH C ITOCTOSIHHOM IO MOAYJIO CKOPOCTBIO. YTJIOBas CKOPOCTb,
JTMHEeWHHas ckopocTb. [lepuon u yactora oOpamienus. LleHTpocTpeMHUTeIbHOE YCKOPEHHE.

TexHuyeckue ycTpoHCcTBa U MPAKTUYECKOE TPUMEHEHHE: CITUAOMETD, ABUKEHHE

CHaps10B, LIETIHbIE U PEMEHHBIE IIEPEAAYN.



Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, ULTIOCTPALIMS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[Ipeo6pa3oBanue ABMKEHUI € UCIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue aBrkeHus Tena, OpOLIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenune yckopeHusi CBOOOIHOTO MaJACHUS.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHrne HepaBHOMEPHOTO IBUKEHUS C 1IEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

UccnegoBanue COOTHOLIEHUS MEXAYy MyTAMU, NPONUIACHHBIMH TEJIOM 3a I[IOCJIEJ0BATENbHbIE paBHbIE MPOMEXKYTKHM BpPEMEHU MpU
PAaBHOYCKOPEHHOM JIBU’KEHHH C HAYaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yueHne nBUKEHUs IIAPUKA B BI3KOU KUIKOCTH.

N3yyenne nuxeHus Tena, OpOINIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutensHocTH 'anunes. [lepssiii 3akoH HetoToHa. HepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3uinuu cui. Bropoi 3akon Hprorona mns marepuanbHod Touku. Tperuit 3akoH HproTrona miis
MarepuaibHbIX TOUEK.

3akoHn BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl TpeHus (moxosi, ckonbkeHus, kadeHus). Cuia Tpenus. Cyxoe TpeHue. Cuia TpeHHs CKOJIBXKEHHUS M CUjla TPEHMsS IOKOS.
Koaddutment tpenus. Cuna conpoTUBICHUS IPU JBUKEHUH Tea B )KUAKOCTU WM Ta3e.

[ToctynaTenbHoe U BpamaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpalleHud. [1nedo cunbl. Y cinoBus paBHOBECHUS

TBEPAOIO Tena.

TexHnuecKue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TTOAIIUITHUKY, IBH)KEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIINX TET.

Bropoii 3akoH HeroToHA.

N3mepenue cu.

Crnosxenue cui.

3aBHUCHUMOCTD CHJIBI YIIPYTOCTH OT AehOpMaIiiu.

HesecomocTs. Bec Tena npu ycKOpeHHOM MO IbEME U aJCHUH.

CpaBHEHHE CHII TPEHUS TIOKOS, KAYEHUS U CKOTBKCHHS.

VYcnoBust paBHOBecust TBEpAOTro Tena. Buibl paBHOBECHS.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydenue nmxeHus: Opycka Mo HaKIOHHOH MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BOSHUKAIOLIUX B IPYKUHE U PE3MHOBOM 00paslie, OT ux JeGopMaLuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

NMnynbe MarepuanbHOM TOYKM (TENa), CUCTEMBl MaTE€pUAIbHBIX TOYEK. MMIynabC cuiibl M M3MEHEHHME MMITyJbCa Teja. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTUBHOE IBHKEHHUE.

Pabota cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprust MaTepuaibHOi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[TorennmaneHast ueprus. [loreHnuansHas sHEprus ynpyro aeGopMupoBaHHON MpyXuHBL. [loTeHIManbHas SHEpryus Tejaa BOJIU3U MOBEPXHOCTH
3emuIu.

[loTeHunanpHble U HEMOTEHLUATIbHBIE CUIIbl. CBsI3b paOOTHI HENOTEHUUATIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM 3HEPTUU CUCTEMBI Tel. 3aKOH
COXPAaHEHUsI MEXAaHUYECKOM HEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHHUSL.

TexHuyeckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOIED, NIPYKUHHBIN

IIUCTOJIET, IBUKECHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon moTeHIIMAIbHON YHEPTHH B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenne abCoOMOTHO HEYNPYTOTo yapa ¢ IOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX

MasiTHUKOB.

Wccnenoanue cBsi3u pabOTHI CUIIbI C U3MEHEHNEM MEXaHWYECKOW SHEPTUU Tella Ha PUMEpPE PacTsKEHUST PE3UHOBOIO XKIyTa.

Pasnen 3. Mosekynsipaast pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocrogbl MOIEKYNAPHO-KUHEMUYECKOU meopul

OCHOBHbBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETHUECKOW TEOpUM M MX ONbITHOE oOocHoBaHMe. bpoyHoBckoe nBmxenue. Huddysus. Xapakrep
JBUKEHMSI U B3aMMOJICHCTBHS YacTHI] BellecTBa. MoJesn CTpOeHUs ra30B, KUJKOCTEH M TBEPABIX T€lI U OOBSICHEHUE CBOWCTB BELIECTBA Ha OCHOBE
9THX MoJzenei. Macca u pazmepsl Mosekyil. KonmnuectBo BewecTsa. [loctosiHHass ABorapo.

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

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETUYECKON TeOpUH HIealbHOro ra3a. AOCOMIOTHAs TeMIepaTypa Kak Mepa
CpelHeW KMHETHYECKOM 3HEpruy TEIIOBOro JIBMKEeHMsS 4dactun rasa. lllkana temmneparyp KensBuna. 'a30Bble 3akoHBI. YpaBHeHHMe MeHneneeBa—
Knaneiipona. 3akon JlanpToHa. M3omporecchl B HJeaJbHOM ra3e ¢ IIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe mpeicTaBiIeHUE
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OmnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOSHHUE BellecTBa, (PoTorpaduu MOJIEKYJ OPraHnYeCKUX COSIUHEHHM.

OnpiThl 10 AU PY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHHUS.

Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHUSL.

Mopenb, HIUTFOCTPUPYIOLLAs IPUPOJLY IABJICHUS ra3a Ha CTEHKU COCY/a.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UIE€AJIBbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Omnpenenenne Macchl BO3/yXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHMI 00bEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEKly apaMeTPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoaunamMuueckas cuctemMa. BHyTpeHHss SHEprus TEPMOIUHAMUYECKON CUCTEMBI U

crocoObl e m3MeHeHms. KonmmuecTBO TerioTel W paboTa. BHYTpEHHSISI SHEprusi OJHOATOMHOTO HJICATBHOTO Ta3a. Buubl Teronepemayu:
TEIJIONPOBOJHOCTb, KOHBEKLIMS, U3TyUeHHUE. Y IeNIbHAs TeIIOEMKOCTD BelllecTBa. KOIu4yecTBO TEIIOTHI pU TEIUIoNepeaaye.

[Tonstue 06 ammabatHOM mporecce. IlepBbiii 3akOoH TepMoauHAMHKHU. [IprMeHeHHE MEepBOro 3aKOHA TEPMOIUMHAMUKH K H3OMPOIIECCaM.
I'padmueckas nHTepnperanus paboThH rasa.

BTtopoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh TPOLIECCOB B MMPUPO/IE.

TennoBsie Mammubl. [IpuHIMNBL AelicTBUsS TemaoBbIX MamuH. [IpeoOpazoBanus sHepruu B TEIIOBBIX MamnHax. KosdduimeHnt monesnoro
neiictBus TeroBoi MamuHbl. [{ukin KapHo 1 ero ko3 guireHT noie3Horo AeicTBrs. DKOJOTHYECKHE TPOOIEMbl TEINIO3HEPTETUKH.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: JBUTAaTeIh BHYTPEHHETO CTOPaHHsl, OBITOBOM XOJOIUIBHHUK, KOHIUITUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpEeHHEH SHEPTUU Tella MPH COBEPIICHUU paboThl: BBUIET MPOOKH M3 OYTHUIKM MO JCWCTBHUEM CXKATOTO BO3/yXa, HarpeBaHUE
a¢upa B JaTYHHOU TpyOKe MyTEM TpeHHUs (BUICOJEMOHCTPALIHS).

N3meneHue BHyTpeHHEH dHepTruu (TemMrepaTyphl) Tela Ipu TeIuionepeaaye.

OnsIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu mapoBoii TypOHHBI, IBUTATelNsl BHYTPEHHETO CTOPaHUsl, PeaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne yaenbHOM TeIIOEMKOCTH.

Tema 3. Acpecamniuie cocmoanus eeujecmea. Pazosvie nepexool

[TapoobpazoBanue u KoHAeHcanus. Mcnapenne u kuneHne. AGCOTIOTHAsE U OTHOCUTEIbHAS BIAXHOCTh BO3ayxa. HackleHHbIi nap. Y aenpHas
TeIioTa napoodpa3oBaHus. 3aBUCUMOCTh

TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

Teépnoe tenmo. Kpucrammmueckne u amopdHbie Tena. AHU30TPONHUS CBOWCTB KpUCTALIOB. JKunkue kpuctamibl. COBpeMEHHbBIE MaTepHabI.
[TnaBnenue u KpucTauM3anys. Y aelbHas TeroTa miasienus. Cyonumanus.



YpaBHeHHE TEIJIOBOTO OajlaHca.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP,

KaJIOPUMETP, TEXHOJIOTHHU TTOJIyY€HUS COBPEMEHHBIX MaTepUaIOB, B TOM YHCIIe HAHOMAaTEPHUAaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIEHHBIX [1apOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmoienne HarpeBaHus ¥ IJIABICHUS KPUCTALUTUIIECKOTO BEIIECTBA.

JleMOHCTpalys KpUCTaILIOB.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenune 0THOCUTEIHHON BIQKHOCTH BO3TyXa.
Pazjen 4. DaekTpoauHaMunka

Tema 1. Inexmpocmamuka

DnekTpuzanus Tesl. ONeKTpudeckuil 3apsn. J[Ba Buaa sJeKTpuyecKux 3apsaoB. [IpOBOAHWKH, AMDIICKTPUKH M TOITYNPOBOJHHMKH. 3aKOH
COXPaHEHUS AJIEKTPUYECKOTO 3apA/a.

B3aumopeiictBue 3apsanoB. 3akon Kynona. TouyeuHbll 3EKTpUUYECKUN 3apsi. DieKTpudeckoe mnoje. Hanmpsok€HHOCTD 3IEKTPUUYECKOTO TOJIA.
[TpuHIMI Cyneprno3uIuy SJIEKTPUUECKUX Mojel. JIMHUKM HanpsKEHHOCTH AJIEKTPUYECKOTO TOJIA.

Pabora cun anmekrpocratudeckoro mois. [lorenmman. Pa3sHocTs moTeHIanoB. [IpOBOJHUKK W AMAICKTPUKH B AJIEKTPOCTATUYECKOM IIOJIC.
JypnexTpudeckas MPOHUIIAEMOCTb.

OnexktpoémkocTh. KoHeHcaTop. DeKTpoEMKOCTh IIIOCKOTO KOHIEHCATOpa. DHEPTHsl 3apsHXKEHHOT0 KOHJIEHCATOpA.

TexHnuecKue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: IIEKTPOCKOIL, FIEKTPOMETP,

AJIEKTPOCTATUUECKAs 3alUTA, 3a3€MJICHHE YJIEKTPOPUOOPOB, KOHIEHCATOP, KOMMMPOBAIBHBIN amnmapar, CTpyWHBINH IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEKTPUUYECKOE TI0JIE 3apSKEHHBIX Tell.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMDNIEKTPUKHU B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBHUCHUMOCTD AIEKTPOEMKOCTH TUIOCKOTO KOHJICHCATOPa OT TUIOMIAIH TUTACTUH, PACCTOSTHUS MEXAY HUMU U JTUAJICKTPHIECKOW MMPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3mepenue 3meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiii Inekmpuueckuii mok. Toku ¢ paznuuneix cpedoax

DNEeKTpUYECKU TOK. Y CIOBUS CYIIECTBOBAHMS 3JIEKTpUUecKoro Toka. Mcrounuku toka. Cuina Toka. [locTossHHBIN TOK.



Hanpsioxenue. 3akon OMa 1151 ydacTKa 1Eemnu.

DONEKTPUUECKOE CONPOTUBIICHHUE. YJIENbHOE CONpPOTUBIEHHE BeuliecTBa. llocienoBarenbHOe, MNapajjIeIbHOE, CMEIIAHHOE COEIMHEHUE
IIPOBOJIHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyns—JIenia. MOIIHOCTB 3JEKTPHUECKOTO TOKA.

DNeKTPOABMKYIIas CUJla U BHYTPEHHEE CONIPOTUBIICHHE HCTOYHUKA TOKA. 3akoH OMa /1715 OJTHOM (3aMKHYTOI) anekTpuyeckoil nenu. Kopotkoe
3aMbIKaHUE.

DNEeKTpOHHAs TPOBOJIUMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TeMIeparypsl. CBEpXIPOBOAUMOCTb.

DnexTpuuecKkuil ToK B BakyyMe. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEeHHAs U IPUMECHAs TPOBOAMMOCTh OIYNPOBOAHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBoHUKOBbIE TPHOOPHI.

DNEeKTpUUECKUH TOK B pacTBOpPAX U paciljlaBax 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS AUCCOLUALIMSL. DIEKTPOIIU3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3psan. Monnus. [lna3ma.

TexHuyeckue ycTpoicTBa U MPAaKTUUECKOE IPUMEHEHUE: aMIIEpMETP, BOIBTMETP, PEOCTaT, ICTOYHUKY TOKa, AJIEKTpOHArpeBaTelIbHbIE PUOOPHI,
AJEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBICHUS, BAKYYMHBIA ITHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYyHPOBOJHUKOBBIN AUO,
rajibBaHuKa.

Jlemoncmpayuu

W3mepenue cuiibpl TOKa U HAMIPSIKEHMUSL.

3aBUCUMOCTh CONPOTUBIICHUS HUIUHAPUUECKUX TPOBOJIHUKOB OT JUIMHBI, IUIOLIAAN MOIEPEYHOr0 CEUEHUs U MaTepuara.

CMmeniaHHO€ COEJUHEHHE ITPOBOJHUKOB.

[IpsiMoe n3mepeHue 3MeKTPoABIKYLIEH cuilbl. KOpOTKO€E 3aMbIKaHUE TaJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHHUS.

3aBUCUMOCTh COIIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE DJIEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3y4yeHne cMEIaHHOTO COEUHEHMS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHUITbl MICTOYHUKA TOKA U €70 BHYTPEHHET O CONIPOTUBIICHHUS.

Habmtonenue snexTpoinusa.

Me:xknpeameTHble CBSI3U

Nzyuenne xypca ¢usuku 0azoBoro ypoBHs B 10 Kiacce OCyHIeCcTBISIETCS € YyYETOM COJEpIKAaTENbHBIX MEXIIPEIMETHBIX CBSI3eH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nouamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAy4YHOI'O IO3HAHUS: SIBJIEHHE, Hay4HbI (akt, rumoresa, Qusnueckas
BEJIMYMHA, 3aKOH, TEOpHUs, HAOII0IeHUE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, MOJIEINb, H3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUM, MUHEHHas (yHKIus, mapadoina, rumepOoia, uX rpadukd U CBOMCTBA, TPUTOHOMETPHUYECKHE
(GYHKIUHU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPBI M UX MPOEKIUU HA OCH KOOPIHMHAT, CIOKEHHE
BEKTOPOB.



buonozus: Mexannueckoe IBUKEHHE B KUBOU mpupoje, muddy3us, ocMoc, TEIT000MEH KUBBIX OPraHU3MOB (BBl TEILIONEpeIadn, TEIIOBOE
paBHOBECHE), IIEKTPUUECKHE SABJICHUS B )KMBOW IIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX Tell,
KHUJKOCTEH U ra3oB, JJIEKTPUYECKHE CBOMCTBA METAIUIOB, 3JIEKTPOJUTHYECKAs TUCCOLMALNS, TaJbBAaHUKA.

l'eocpagpus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: peodOpa3oBaHKE IBHKEHHUI C UCIIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHHS B

TEXHHUKE, MOAIIUIHUKY, HCIOJIb30BAaHUE 3aKOHA COXPAHEHMsI HMMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JpyrHe), ABUraTellb BHYTPEHHETrO
cCropaHusi, mapoBas TypOuWHa, OBITOBOW XOJIOJWJIBHUK, KOHJUIIMOHED, TEXHOJIOTUH IIOJIyYeHHUs] COBPEMEHHBIX MAaTepHajoB, B TOM YHUCIIE
HAHOMATEepHalloB, M HAHOTEXHOJIOTUH, DJEKTPOCTAaTHYeCKas 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpOB, KCEPOKC, CTPYWHBIA MpPUHTED,
3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, STEKTPOOCBETUTEIbHbIE TPUOOPHI, FaJIbBAHUKA.

11 KJIACC
Pa3znen 4. DuekTpoanHnamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctossHHbIe MarHuThl. B3aumoaeicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe mosie. BekTop MarHuTHOW MHAYKUMU. [TpuHUImn cynepno3unuu
MAarHUTHBIX MoJied. JInHKM MarHuTHOM MHAYKIMKU. KapThHa JIMHUNA MarHUTHON MHIYKIIMH TOJISI HOCTOSIHHBIX MAarHUTOB.

MaruuTHOE MoJjie TMPOBOJAHMKA C TOKOM. KapTuHa JMHUNA WMHIYKIMM MAarHUTHOTO TMOJA JJIMHHOIO MPSAMOro IPOBOJHMKA W 3aMKHYTOT'O
KOJIBLIEBOT'O MPOBOJAHMKA, KaTyIKK ¢ TokoM. OnbIT Dpcrena. B3anmoelicTBie mpoBOJHUKOB C TOKOM.

Cuna AMniepa, €€ MOJyJIb M HallpaBIICHUE.

Cuna Jlopenna, e€ Moysib U HampaBlieHue. [|BrkeHne 3apssKeHHOM YacTHITBI B OJHOPOAHOM MarHUTHOM Tosie. PaGota cuiel Jloperria.

SIBneHue 3MeKTpoOMarHuTHOM UHAYKUUU. [I0TOK BEKTOpa MArHUTHON MHIYKUIMU. DIEKTPOABUKYIIAS CHIIA MHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykunu dapazes.

Buxpesoe anekTpuueckoe mosie. DNeKTPOABHKYIIAs CHUIa UHAYKIMHU B TIPOBOJHUKE, JTBUKYIIEMCS] IOCTYIATEIbHO B OJJHOPOJHOM MarHUTHOM
ToJie.

IIpasuio JleHua.

NHnykTuBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DIEKTPOABIKYIIAs CHJIa CAMOUHTYKIIUHU.

DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI, S3JEKTPOMArHUTHI, DSJIEKTPOABUTATENb, YCKOPUTEIU
3JIEMEHTaPHBIX YaCTHUII, UHIyKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.



JIvHMM MHOYKIMY MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX POBOAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBieHHE IEKTPOMArHUTHOW MHIYKIIMH.

IIpaBuio Jlenua.

3aBUCUMOCTB JIEKTPOJBHIKYILEH CHIIBI MHIYKIUU OT CKOPOCTH U3MEHEHHS MAarHUTHOIO IIOTOKA.

SIBiIeHNE CAMOMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue NeiCTBUSA IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBeHUS AIEKTPOMarHUTHOM MHIYKIIUH.
Pazgen 5. KoJjie0anus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbIE KONEOAHUA

KonebarenbHas cucrema. CBoOOJHBIE MeXaHUUYeCcKHe KoeOaHus. I'apmonnueckue konebanus. [lepuon, yacrora, ammuutyaa u daza KoaedaHuil.
[IpyxuHHBIH MasTHUK. MaTemMaTUuecKuil MasTHUK. YpaBHEHHE TIapMOHMYECKUX KoJjieOaHuil. IIpeBpallieHue sHepruum npu TapMOHUYECKUX
KoJIeOaHusX.

KoneOarenbubiii  koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KoJeOaHUS B UACAIBHOM KOJIEOATEJIbHOM KOHType. AHAJOTUS MEXAY
MEXaHUYECKUMU U IEKTPOMarHuTHbIMU KosnebanusiMu. @opmyna TomcoHa. 3akOH cOXpaHEHUs SHEPTUU B UJIEATIbHOM KOJIe0aTeIbHOM KOHTYE.

[IpencraBinenne o 3aTyxarouMx KojieOaHusX. BbIHY)XIeHHbIE MexaHUYeckue KoyieOaHus. Pe3oHaHc. BBIHYyX/JI€HHbIE 3JIEKTPOMATrHUTHbBIE
KoJie0aHus.

[lepemennsblit Tok. CHHYyCOUANbHBIN NTEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOT0 TOKA. AMIUIMTYAHOE U JIEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKAa U
HaIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mnepenaya U NOTPEOSEHUE AIEKTPUUYECKOW DSHEPrUU. OKOJIOTMYECKHME PHUCKU TMPU  MPOU3BOJCTBE
NEKTpOo3HEeprun. KynbTypa HCIONB30BaHNsl DIIEKTPOIHEPTUU B IOBCEIHEBHOM JKU3HH.

TexHn4eckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHHUE: MIEKTPUUECKUI 3BOHOK, TEHEPATOP MEPEMEHHOI0 TOKA, IMHUU JIEKTpoIIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeNbHOM crcTeMbl (IPY>KMHHBIN WJIM MAaTEMAaTUYECKUN MasTHUK).

HaGmronenue 3atyxarommx KoaebaHuu.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcumsutorpamMMsl (3aBUCUMOCTH CHIIBI TOKA M HANPSKEHUSI OT BPEMEHH ) JJIS JICKTPOMArHUTHBIX KOJIeOaHMA.

Pe3onanc npu nocienoBaTeaIbHOM COETMHEHUH PE3UCTOPA, KaTyIIKA HHIYKTUBHOCTH U KOHJEHCATOpa.

Mozenb TMHUY 3JIEKTPOIIEpPEIaUH.



Yuenuueckuii sxkcnepumenm, nabopamoptule pabomol

HccnenoBanue 3aBUCUMOCTH TEPHOAA MAJIBIX KoJieOaHuil rpy3a Ha HUTH OT JJIMHBI HUTU M MaccChl TPpy3a.

HccnepoBanue nepeMeHHOro TOKa B LEMU U3 MIOCJIEI0BATEIbHO COCAMHEHHBIX KOHIEHCATOPa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

Mexanudeckue BOJIHBI, yclIoBUA pacripocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHHs U JuyinHa BOJHbL. [lonepednsle U npoobHbIE BOJIHBI.
WuTepdepennys u audpaxius MEXaHHIECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DONEKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI M3JIy4E€HHUs 3JEKTPOMAarHUTHBIX BOJH. B3aummuas opuenTtauust BektopoB E, B, V B anekTpomarHuTHOM
BosiHe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJH: OTpPa)KeHUE, MpeoMIIeHHe, moysgpu3anus, Audpakuus, uatepdepeniusa. CKOpoCcTh 3IEKTPOMArHUTHBIX
BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJIH. [I[puMeHeHre 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIB paTuOCBA3U U TEJIEBUACHUS. Paaronokanus.

DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYIKAIOILLIEH CPEbI.

TexHuyeckue ycTpoicTBa U NMPAKTUUECKOE IPUMEHEHUE: MYy3bIKaIbHbIE HHCTPYMEHTHI, YJIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEJULIUHE,
paaap, paaAuonpuEMHHUK, TeJIeBU30p, aHTeHHa, TesnedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJA0IbHBIX BOJH.

Konebnronieecs Ten0 Kak UCTOUHUK 3BYKa.

Habmonenue orpaskeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHnu U AMPpakiui MEXaHUYECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTYI0M U 9aCTOTOM KOJIeOaHUIA.

HccnenoBanue cBOWCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE, MpeIoMIIeHHE, oNsapu3anus, audpakuus, nHTephepeHIus.

Tema 3. Onmuxa

I'eomerprueckas onruka. [IpsmonuHeitHOe pacipocTpaHeHHE CBeTa B OJHOPOAHOM cpeze. JIyd cBera. ToueuHbIil HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaXkeHus cBeta. [locTpoeHne n300paxeHu B TIIIOCKOM 3€pKaje.

IIpenomnenue cBera. 3aKOHBI MpPEIOMIICHUS cBeTa. AOCONIOTHBIM Moka3aTenb npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii
YTOJ1 IOJIHOT'O BHYTPEHHETO OTPa’KEHUSI.

Hucniepcus ceera. ClioxxHbIH cocTaB Oenoro csera. L[Ber.

Cobwuparonue u pacceuBaromue JUH3bL. ToHkas auH3a. DOKYCHOE pacCTOSHUE M ONITUYECKasi CUjla TOHKOW JIMH3BL. [locTpoeHune n300pakeHuii B
COOMpAIOIINX U PACCEUBAIOIIUX JIMH3aX. POpMyia TOHKOH JTUH3BL. Y BEJTHUEHHE, 1aBaeMOe JIMH30H.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONITHKH.

BonnoBas omnrtuka. WuaTepdepenmus cBera. KorepeHTHble HWCTOYHUKW. YCIOBHsS HAOMIOJEHUS MAaKCUMYMOB ¥ MHHHMYMOB B
UHTEP(PEPEHITMOHHON KapTHHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHHUKOB.



Hudpakus ceeta. Judpakuuonnas pemérka. YciaoBue HAOMIOACHUS TJIaBHBIX MaKCUMYMOB INPU MaJCHUM MOHOXPOMAaTHYECKOIO CBETa Ha
I(QPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHudyeckue yCTpOMCTBAa M TPAKTHUYECKOE MPUMEHEHHE: OYKH, Jiyma, (oToammapar, MPOCKIIMOHHBIN armapar, MHKPOCKON, TEeIEeCKOIL,
BOJIOKOHHAS ONTUKA, AU(PpaKIIMOHHAS periéTKa, MOJISPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHe, OTpaKeHHE U IpeoMieHre ceeta. OnTrudeckue mpruodopshl.

[Tonnoe BHyTpeHHee oTpaxeHnue. Moienb CBETOBO/IA.

HccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

Mopenu MUKpOCKOTIa, TEJIECKOIA.

Hab6mronenue narepdepeHImu ceera.

HaGmonenne nudpaknuu cBera.

Habmronenue aucnepcun cBera.

[TosrydeHne CeKTpa ¢ TOMOIIBIO TPU3MEI.

[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKIUOHHON PEUIETKY.

HaGrotenne nonsipu3aiuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne mokazaresns MpeoMIICHUs CTEKJIA.

HccnenoBanue cBOWCTB U300paxKeHHi B TUH3AX.

HabGmronenue qucnepcuu cera.
Pa3nen 6. OcHOBBI cIeHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

['paHUIBI MPUMEHUMOCTH KJIACCUYECKONW MeXaHWKHU. [1ocTynaThl crienualbHONH TEOPUU OTHOCUTEILHOCTH: WHBAPUAHTHOCTH MOIYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIFHOCTH DUHINTEHHA.

OTHOCHUTENHHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIIEHNE JJTUHBI.

DHeprus U UMMYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBsi3b MacChl C SHEPTHUEH U UMITYJILCOM PEIIITUBUCTCKOM YaCTHIIBI. DHEPTHUS TTOKOS.
Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6anHmoBoi ONMUKU

®oronsl. Dopmyna [Inanka cBs3u sSHeprun GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMIYILC POTOHA.

OtkpeiTe u uccnenoBanne Qorodrpdexra. Onweitel A. I'. CtomeroBa. 3akoHbsl poTorddexra. YpapHeHue IDiHmTerHa s doTodddekra.
«Kpacnas rpanuna» gorosddexra.

Hasnenue ceera. Onertse [1. H. JIeGenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHu4ecKue yCTpoMCTBa U IPAKTUIECKOE TPUMEHEHHE: (HOTOdIEMEHT, (hOTOIaTYMK, COTHEUHAsT OaTapes, CBETOIUOI.

Jlemoncmpayuu



®dotor(h ekt Ha yCTAaHOBKE C IIMHKOBOMU TJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTodpdekra.

CBeTOaUOI.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiThl Pesepdopma mo paccesuio o -yactuil. [lmanerapnas mozens atoma. Iloctymarer bopa. M3nyuenuwe u
noryoleHne GoToHOB IPU NEPexoie aToMa ¢ OJJHOTO YPOBHS SHEPrUu Ha Apyroi. Buasl ciekrpoB. CrekTp ypoBHEN 3HEPriuu aToMa BOJOpOJa.

BousiHoBBI€ cBOMcTBa yacTull. Bonubl ne bpoins. KopyckyisipHO-BOJIHOBOM 1yaiu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3IIyYCHUE.

TexHu4yeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenne AJIMHBI BOJIHBI JIa3epa.

Habnronenue muHeyaThIX CIIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Hab6mronenue nuHeiHyaToro CriekTpa.

Tema 3. Amomnoe saopo

DKCIIepUMEHTHI, J10Ka3bIBAIOIIUE CIOKHOCTh CTpoeHus sanapa. OTkpbiTHe paguoakTuBHOCTH. OmbiThl Pesdepdopra mo ompeneneHuro cocrasa
paanoakTUBHOIO u3ay4yeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3iayueHus. BivsHue paqnoakTHBHOCTH Ha JKHUBbIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. HykiioHHas mozens snapa I'elizen6epra—lBanenko. 3apsn siupa. MaccoBoe uucio sapa. M3oromnsl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydeHue. 3aKoH paJOaKTUBHOTO pacnaja.

DOHeprust cBA3M HyKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.

AnepHsle peakunu. JleneHre U CUHTE3 SAEp.

Snepusiii peakrop. TepmosaepHslit cunTe3. [IpoGiieMbl U IEPCIEKTUBBI AIEPHON YHEPIeTUKU. DKOJOTHUECKUE aCHEKTHI SA€PHON SHEPTreTUKH.

DnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

@dyHaamMeHTalbHbIe B3auMoeiicTBUs. EqUHCTBO (pr3nueckoil KapTUHbBI MHpa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE PUMEHEHHE: TO3UMETp, Kamepa BuiibcoHa, siiepHblil peaktop, aToMHas 6omMoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).
Pa3pnen 8. DiieMeHTBI ACTPOHOMUH U ACTPOPU3MKH

Oranel pa3BUTUSA acTpoHOMHUU. [IpuKiIagHOE 1 MUPOBO33pEHUECKOE 3HAUYEHHE ACTPOHOMMH.



Bun 3Bé3anoro He6a. Co3pe3ausi, spkue 3BE3/1bl, IJIAHETHI, KX BUIUMOE ABH)KECHHUE.

Conneynas cuctema.

Connue. ConHeyHasi akTUBHOCTh. Mctounuk 3Heprum CoJsiHLA M 3BE31. 3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKU. J(Marpamma «CIEKTpajbHbIN
KJIaCC — CBETUMOCTBY». 3BE3/bI TJIABHOW MOCIEAOBATEIIBHOCTU. 3aBUCHUMOCTh «Macca — CBETHUMOCTB» ISl 3BE3]l TJIaBHOM IOCIEI0BATEIHHOCTH.
Bnytpennee ctpoenue 38€31. COBpeMEHHbIE TPEACTABICHUS O MPOUCXOKACHUH U 3BOroLMH COJIHLA U 3BE3/T. DTallbl )KU3HU 3BE3 L.

Mnineunsiii [1yts — Hama [Nanaktuka. [lonoxxenune m apmxenue Connua B ['anaktuxe. Tumbl ranaktuk. Paguoranaktuku u kBazapbl. UépHble
JBIPBI B SIAPAX TANAKTHK.

Bcenennas. Pacumupenue Beenennoid. 3akon Xa66ma. Pasberanne ranakruk. Teopus bonbiioro B3psiBa. PenukToBoe n3nydeHue.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabnooenust

HaGtoienust HEBOOPY>KEHHBIM TJIa30M C UCITOJIb30BAHUEM KOMITHIOTEPHBIX MPHIIOKCHUN ISl OTIPEACIICHUS MTOJIOKCHHUST HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31s1 CEeBEpHOIO MOMyIIapys U IPKUE 3BE3/BI.

HaGmonenus B Teneckon JIyHel, uranet, Miewunoro Ilytu.

O6o0maruee NOBTOPEeHNE

Ponb u3uku 1 acTpOHOMHH B SKOHOMHYECKOH, TEXHOJOTUICCKOM, COIMATBLHOW U dTUYECKON cepax ACSITeIbHOCTH YEJIOBEKa, POJIh U MECTO
(U3HUKN U aCTPOHOMHH B COBPEMEHHOW Hay4HOU KapTHHE MUPA, poJib GU3NYECKOM TeoprH B (HOPMHUPOBAHUH MPEICTABICHUN O (PU3HMUECKON KapTHHE
MHUpa, MECTO (PU3MIECKON KapTHHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX MPEACTABICHUHN O TIPHPOJIC.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 11 Kiacce OCyHIECTBISIETCS ¢ YYETOM COJEPIKATEIbHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMu
MaTeMaTHKH, OUOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsamus, CBS3aHHBIE C HM3yYE€HHWEM METOJOB HAyYHOTO IIO3HAHWS: SIBIIEHHWE, HAay4YHBIH (akT, rumoresa, Quznyueckas
BEJIMYMHA, 3aKOH, TeOpHUs, HAOIIOIeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIh, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHUCTEMbl ypaBHEHUW, TPUTOHOMETpPUYECKHE (YHKIMH: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M WX MPOEKIMU HA OCH KOOPJIMHAT, CIOKEHHE BEKTOPOB, MPOW3BOJHBIE JJEMEHTAPHBIX (YHKIUH,
MIPU3HAKHK TI0I00MS TPEYTOJIBLHUKOB, OMIPEICIICHNE TIIOMIAIU TUIOCKUX PUryp u oobEma Tel.

buonocus: snexTpuyeckue SBICHUS B )KUBOW MPUPOJIE, KoreOaTeNbHbIE TBIKEHUS B )KUBOU MPHUPOJIE, ONTUYECKUE SABICHUS B KUBOU MPUPOJIE,
JIEHCTBUE paJualliy Ha )KUBBIE OPTraHU3MBI.

Xumus: CTpPOGHHE aTOMOB M MOJEKYJ, KpUCTAIIUYEcKas CTPYKTypa TBEPABIX TeN, MEXaHW3Mbl 0Opa30BaHUS KPUCTAIIMYECKON PEIIETKH,
CHEKTPaJIbHBIN aHAIIN3.

Teocpaghus: MarHUTHBIE TOTIOCA 3€MITH, 3aJIe)KH MAaTHUTHBIX Py, POTOCHEMKA 3eMHON MTOBEPXHOCTH, MPECKA3aHNE 3eMIICTPSCEHUH.

Texnonocus: TUHAKM DJEKTpOIIEpeady, TEHEPaTOp IEPEMEHHOTO TOKa, JSJEKTPOJBUTATENb, WHAYKIIMOHHAS TII€Yb, pajap, paJaroNpUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBU-meds, MPOEKIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEUHas 6arapes.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHETI'O OBIIEI'O OBPA30BAHUA



OcBoenue yueOHOTO npeamera «Pu3nKa» Ha YpOBHE CpeaHero olrero odpa3zoBanus (0a30BbI ypPOBEHB) AOKHO 00ECIICUNUTh JOCTHIKEHHE

CJIEYIOIINX JINYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHbBIX PE3YJIHTATOB.
JIMYHOCTHBIE PE3YJIBTATbHI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeamera « PU3uKa» JOIKHBI OTPaKaTh FTOTOBHOCTh U CIIOCOOHOCTH 00yUaroIIHUXCsl
PYKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIMEN TUYHOCTH, CHCTEMON IIEHHOCTHBIX OPUEHTAINN, ITO3UTHBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOLIMX TPAAULIMOHHBIM IEHHOCTSIM POCCUMCKOI0 00IECTBA, PACIIMPEHNE )KU3HEHHOTO OIbITA U OIbITa JESITEIbHOCTH B IIpOLiEcce
peanu3anuy OCHOBHBIX HAIIPaBJICHUI BOCIIUTATEIbHOM AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro BOCHHTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON IMO3UIIMN 00YYAIOIIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO YICHA POCCHUICKOTO OOIIECTBA;

MIPUHATHE TPAJIUIMOHHBIX 00IEYEeTIOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX 1IEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JIESATCIBHOCTh B MHTEpecax IPaKIAaHCKOTO OOIIEeCTBA, y4acTBOBATh B CaMOYIIPABIICHUH B 00pa30BaTEIIbLHOMN
OpraHu3aliiy;

YMEHHE B3aUMOJICHCTBOBATH C COIIMAILHBIMA HHCTUTYTaMU B COOTBETCTBUH C WX (PYHKIMSIMH U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(OpPMHUPOBAHHOCTH POCCUMCKON TPaXIaHCKON MICHTUYHOCTH, MaTPHOTU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYJAPCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSAM POCCHICKUX YUEHBIX B 001aCTH (DU3UKU M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEICHIS;

CIOCOOHOCTH OLIEHMBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
qHCIIe B ICATEILHOCTH YUEHOTO;

OCO3HaHHWeE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYIYyIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUY, BKJIIOYAst 3CTETUKY Hay4YHOTO TBOPYECTBA, MPUCYIIEro (PU3HMUeCKOi HayKe;

5) Tpy10BOr0 BOCIIMTAHUS

HMHTEpEC K pa3iudHbIM chepaM NpohecCHOHATBHOW AESITeTbHOCTH, B TOM YHWCIE CBSA3aHHBIM C (U3UKONW U TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOP OyayIeit mpodeccun u peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BaHUIO B 00JIACTH (PU3UKH HA TMPOTSHKEHUU BCEH JKU3HM;

6) 3K0JIOrHYecKoro BOCIUTAHMS

c(hOPMHUPOBAHHOCTH IKOJIOTUIECKON KYJIBTYpPbI, OCO3HAHUE TIT00ATBHOTO XapakTepa SKOJIOTHUECKUX MPOOIIeMm;

TUIAHUPOBAHKUE U OCYIIIECTBIICHUE JICHCTBUN B OKPYKAIOIICH CpeJie Ha OCHOBE 3HAHUS IIeJIeH YCTOMYHUBOTO PAa3BUTHS YEIIOBEUCCTBA,

paciivpeHue OnbITa AeITeTbHOCTH YKOJIOTUYECKOM HAMIPaBICHHOCTH Ha OCHOBE UMEIOIINXCSl 3HAHUH 10 (DH3HKeE;

7) HEHHOCTH HAYYHOTO MO3HAHMS



c(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3UUYECKON HAyKU;
OCO3HaHWE IICHHOCTH HAYYHOH JEATEeIhHOCTH, TOTOBHOCTH B IMPOIECCE M3YyYCHHUs (DU3MKU OCYIIECTBISITh MPOCKTHYIO W MCCIEAOBATEIHCKYIO
NesITeNIbHOCTh MHUBUYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHBbIE YUeOHbIe JeiicTBUS
ba3oBble Jiornueckue 1eMCTBUA:

CaMOCTOSITENIbHO (POPMYITUPOBAThH U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPEIEATh LEH ACSITeIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTHKECHUS;

BBISIBJISITH 3AKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;

pa3pabarsIBaTh IUIaH PENICHHS MPOOIEMBI C YIETOM aHAIN3a UMEIONTUXCS MAaTEPUATBLHBIX M HEMaTEPHAILHBIX PECYyPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN JEATEIbHOCTH;

KOOPJAMHHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBHSIX PEATHbHOT0, BAPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble uccienoBareibCKue AeiCTBUSA:

BIIa/IETh HAYYHOUN TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHI U METO1aMU (PU3UUYECKOM HAYKH;

BJIQJICTh HABBIKAMHU Y4€OHO-MCCIIECIOBATEILCKOM M MPOCKTHOM JEATEIbHOCTH B 00JacTH (U3HKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB pelIeHHs 331a4 (PU3UUECKOTO COACPHKAHUS, IPUMEHEHHUIO PA3TUYHBIX METO/I0B TTO3HAHMUS,

BJIAJIETh BUJAMU JCSATEIHHOCTH IO MOJYUYSHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIlMU, TPEOOPA30BAHUI0 U TPUMEHEHHUIO B PA3IMYHBIX yUeOHBIX
CUTYaIlUsX, B TOM YHCIIE MIPH CO3JaHIH Y4eOHBIX IPOEKTOB B 001aCcTH (DU3UKH;

BBISIBIIATh TNPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJU3MpPOBATh 3a/lady, BBIABUTATh THUIIOTE3y €€ pelieHus, HaXOIUTh apryMEHThI IS
JI0Ka3aTelIbCTBa CBOMX YTBEPKJICHUM, 3a/1aBaTh NapaAMETPbl U KPUTEPHUH PELICHUS;

aHATM3UPOBATH MOJIYYCHHBIE B XOJI€ PEIICHUS 3aJa4M Pe3yJIbTaThl, KpUTHYECKU OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCJIOBHSIX;

CTaBUTH U (POpMYyIMPOBATH COOCTBEHHBIE 3a/1aUl B 00pa30BaTEIHHOM IEATETLHOCTH, B TOM YUCJIE MPU N3YUYeHUHU (DU3UKH;

JaBaTh OLEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTHUUECKYIO 00IaCTh )KHU3HEEATEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXOBI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.
Pabora ¢ undopmanmueii:

BIIa/IETh HaBBIKAMH TOJTY4YeHUS HH(GOpMAUU (PU3NIECKOTO COACPKAHMS U3 HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBIIATH MOUCK,
aHaJIN3, CUCTEMATU3AINIO U HHTEPIPETANIO HHPOPMAIIMH PAa3IMYHbIX BUIOB U (POPM IIpeICTaBIICHHUS;

OILICHUBATh JOCTOBEPHOCTH HHPOPMAIIHH;



UCIOJb30BaTh CPEACTBA MH(OPMAIMOHHBIX W KOMMYHMKAIIMOHHBIX TEXHOJOTMH B pPEIIEHUH KOTHUTHBHBIX, KOMMYHHMKAaTHBHBIX H
OpTraHU3aIMOHHBIX 33124 C COONI0/ICHEM TpeOOBaHU SPTOHOMHKH, TEXHUKH 0€30IaCHOCTH, THTHEHBI, PeCypcocOepekeH s, MPAaBOBBIX U 3TUYECKUX
HOPM, HOpM MH(OPMAITMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COAEPIKaHUS B PA3NUYHBIX (opmarax ¢ yuyéToM HazHauyeHUs MH(GOpPMAIMK M IENIEBOW ayAUTOPUH, BHIOMpas
ONTUMAJIbHYIO (hOPMY IIPEJCTABICHUS U BU3yaTH3aLUH.

KoMMyHHKAaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISTH OOIICHUE HA YPOKaX (DU3UKHU M BO BHEYPOUHOH JESATEILHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMil U CMATYaTh KOH(MIUKTHL;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOK TOUKY 3PEHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON U UHIUBUAYaIbHON pabOThI;

BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JICHCTBUI C Y4ETOM OOIIMX HHTEPECOB U BO3MOKHOCTEH Ka)IOTO YJIeHa KOJUICKTHBA,;

MIPUHUMATD LEJIH COBMECTHOU AESITeNbHOCTU, OPraHU30BbIBATH U KOOPAWHUPOBATH JACHCTBHS MO €€ NJOCTUKEHUIO: COCTABIATH IUIaH JACHCTBUIA,
pactpeeNaTh PO ¢ yI6TOM MHCHUN YYaCTHUKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHON paOOTHI;

OLICHHUBATh KAYECTBO CBOETO BKJIA/Ia U KAXKJAOT0 yUYaCTHHKA KOMaH/bI B OOIINIA pe3yIbTaT 10 pa3padOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, OICHUBATL UJACHU C ITO3UIIUMHU HOBHU3HBI, OpPUTMHAJIBHOCTH, HpaKTHHGCKOﬁ 3HAa4YUMOCTH,

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEACHHE B Pa3UYHBIX CUTYallUsSX, MPOSIBIATH TBOPYECTBO U BOOOpakeHHE, OBITh
NHUIIUATUBHBIM.

PeryisiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranmusanus:

CaMOCTOATCIIBHO OCYLICCTBIIATEL IMO3HABATCIBbHYIO ACATCIIBHOCTH B oOiactu (1)I/I3I/IKI/I U aCTpOHOMHH, BBIABIIATH HpO6HeMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATCIIBHO COCTAaBJIATH IIJIaH PCIICHHA paCT-IéTHI)IX 1 Ka4YCeCTBCHHBIX 3aJlad, IIJIaH BBIIIOJTHCHUA HpaKTI/I‘-I€CKOI\/'I pa6OTI>I C y‘IéTOM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEIOUTEHUIA;

AaBaTb OLICHKY HOBBIM CUTYAIlUAM,

pacimupsaTh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUI;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHUE;

OILICHUBATh MIPHOOPETEHHBIN OIIBIT;

CIocoO0CTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IPYIUIIMHA B 001aCTH (PU3HMKH, TIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHbB.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh, OIEHUBATH COOTBETCTBHUE PE3YJIHTATOB IIEIISM;

BJIaACTh HABBIKaAMHU IO3HaBaTEILHOU pe(i)J'IeKCHI/I KaK OCO3HAaHUsS COBEPIIACMBIX )IeﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPONECCOB, UX PE3YJIbTATOB H
OCHOBaHUI;



UCIOJIb30BaTh MPUEMBI pedUIEKCHUN TS OLICHKH CUTYalH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PEHICHUS 110 UX CHIKCHHUIO;

IIPUHUMATh MOTHBBI U apIyMEHTHI IPYTUX [IPH aHAJIN3€E PE3YJIbTaTOB JEATEIbHOCTH;

MPUHUMATD €05, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIyMEHTHI IPYTUX [IPH aHAIN3€E PE3yJIbTaTOB JEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIHOKH.

B nponecce nocTukKeHHs JIMYHOCTHBIX PE3YJIbTATOB OCBOEHMS HPOTrpaMMbl MO (U3MKE I YPOBHS CpEIHEro obIero ooOpa3zoBaHUs Y
00y4aroImuxcs COBEPIICHCTBYETCSI SMOLIMOHAIBHBIN UHTEIUIEKT, IPENoIaralomuil copMupoBaHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOLIETO0 CIOCOOHOCTh IMOHMMAaTh CBOE SMOLIMOHAIBHOE COCTOSHUE, BHUJECTh HAIPABICHMUS pa3BUTHS COOCTBEHHOMU
SMOIMOHAIBHOM c(epbl, OBITH YBEPEHHBIM B ce0¢;

CaMOPEryJIMPOBaHUs, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIIOCOOHOCTh aJallTUPOBATHCS K
HMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIOYAIOLIEH CTpeMIICHUE K JOCTH)KEHHUIO LEJIM U YCIeXy, ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JIeHCTBOBATh UCXO/S
U3 CBOMX BO3MOXKHOCTCI;

SMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh IMOHMMATh SMOLIMOHAIBHOE COCTOSIHME JPYIMX, YYUTHIBaTh €ro IpU OCYLIECTBICHUM OOILEHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAWBaTh OTHOLIEHHUS C JAPYTUMM JOABMHU, 3a00THTHCS, NPOSIBIATH HHTEpPEC U
pa3perath KOHQIHKTHL.
NNPEJMETHBIE PE3YJIbTATbBI

K koniy o6yuyenus B 10 kiaacce nmpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD y 00YUaIOIIUXCSl YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEPAX poJib U MecTO (U3UKU B (JOPMHUPOBAHMM COBPEMEHHOM HAyyHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOU
TEXHUKHU ¥ TEXHOJIOTUH, B TPAKTUYECKON JESTEIbHOCTH JTIOACH;

YUUTHIBATh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (PM3MUECKUX MOJENel: MaTepuajabHas TOYKa, MHEpLUalbHas cucTeMa OTCYETa, abCONIOTHO
TBEPJIOE TEJO, WICATBHBIN a3, MOJAEIN CTPOCHHUS Ta3oB, KUIAKOCTEH M TBEPIBIX TeJN, TOUEUHBIH 3JIEKTPUUECKUI 3apsi NMPU peleHUH (U3HUECKUX
3a1ad4;

pacrio3HaBaTh (pU3MUECKUE SIBJICHUS (TPOLECCHI) U OOBACHATH UX Ha OCHOBE 3aKOHOB MEXaHUKHU, MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOCHUS
BELIECTBA U AJIEKTPOAUHAMUKHI: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOIMHENHOE JBUKEHHE, CBOOOIHOE Ma/IeHNE TN, ABUKEHHUE 0 OKPY>KHOCTH,
MHepIys, B3auMoieiicTBue tei, aupdy3us, OpoyHOBCKOE JBMKEHUE, CTPOESHHUE KHUJIKOCTEH U TBEPABIX TeJ, U3MEHEHUE 00bEMa Tell NMPH HarpeBaHUH
(oxJ1ax/1eHNH ), TEIJIOBOE paBHOBECHE, UCTIapeHHe, KOHIEH CAIlHs, TUIaBJIeHHe, KpUCTaNIn3alus, KUIIeHHEe, BIaKHOCTh BO3/TyXa, IIOBBIIICHUE J1aBJICHUS
rasa Ipu €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBA3b MEXAY IapaMETpaMU COCTOSHMS Ia3a B M30MPOLECCAX, MIEKTPU3ALHUS TeJl, B3aUMOJIECH CTBHE
3apsoB;

OIMCHIBATh MEXAaHMUUECKOE IBMKEHUE, HCIIOB3Ys (PM3NUECKUEe BEIMYMHBL: KOOPIUHATA, IYTh, IEpEeMEIIeHNE, CKOPOCTh, YCKOPEHHEe, Macca Telna,
CHJIa, UMITYJIbC TeNa, KHHETHYeCKas YHEeprusi, MOTeHLUaIbHas SHEPrus, MexaHnueckas padoTa, MEXaHWYeCcKasi MOIIHOCTh; MPU OMUCAHUH MPaBUIBLHO



TPaKTOBaTh (PM3MYECKUN CMBICI HCIIONB3YyEMbIX BEIMYUH, UX 0003HAUYEHHUS M €AMHHUILIBI, HAXOAUTh (OPMYJIbI, CBSI3bIBAIONINE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C IPYTUMH BEIMYMHAMU,

OINMCHIBATh HM3yUYEHHBIE TEIUIOBbIE CBOMCTBA TeNl U TEIUIOBBIC SIBJICHHS, WUCIOJB3Yys (pU3MUecKHe BEJIMYMHBI: JaBlieHHE rasa, Temreparypa,
CpelHsisl KUHETHYeCKasi SHEPrusi XaOTUYECKOTO JBUXKEHUSI MOJIEKYJ, CPEIHEKBAIpATUUYHAsI CKOPOCTh MOJEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprusi, pabora rasza, kod(Q(UIHUEHT MOJIE3HOTO NEHCTBUS TEIUIOBOTO IBUTATENs; MPH ONHWCAHUU HPABHIBHO TPAKTOBAaTh (DU3MUECKHM CMBICIH
UCIIOJIb3YEMBIX BEJIMYUH, MX 0003HAYCHUS U €IMHUILIBI, HAXOIUTH (JOPMYJIBI, CBA3BIBAIONINE NaHHYIO (U3HUYECKYIO BEIMUUHY C APYTUMHU BEIHMYNHAM;

ONMCHIBATh HM3y4YEHHBIE SJIEKTPUUYECKHE CBOICTBA BELIECTBA M JJIEKTPUYECKUE SIBJIEHUS (TIPOLIECCHI), HCMOIb3Ys (PU3NUECKHE BEIUYHUHBI:
ANEKTPUUECKUN 3apsifl, IEKTPUUYECKOE I0JIe, HANPSKEHHOCTh IMOJs, MOTEHIMAJ, Pa3HOCTh MOTEHLMAJIOB; MPH OMUCAHUU MPABHIBHO TPAKTOBATH
(bu3nyecKnuil CMBICI MCIIONb3YyEMbIX BETUYMH, UX 0003HAYCHHS U €IUHMIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE TaHHYIO (PU3NYECKYIO BEJIMYUHY C
JIPYTUMU BETMYMHAMU;

aHAIM3UPOBaTh  (U3MUECKHME TMIPOLECCHl M SBJICHHS, MCHOJB3ys  (U3MYECKHE 3aKOHBl W MPUHIMIBL  3aKOH  BCEMHPHOTO
tarotenus, |, Il u 1l 3akonsr HproToHa, 3aKOH cOXpaHEHUsS MEXAaHHMYECKOM IHEPTvU, 3aKOH COXPAHCHHS HMITYJIbCA, MPUHIUIT CYNEPHO3UIIUN CHIL,
MIPUHLUIT PAaBHONIPABUSI MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUSI BEILIECTBA, Ia30BbI€ 3aKOHBI, CBSI3b CPEIHEN
KHHETUYCCKOW JHEPTHMH TEIUIOBOTO JIBMKCHHS MOJIGKYJ C aOCOJIOTHOM TEeMIIepaTypoi, TEpBBI 3aKOH TEPMOJIWHAMHUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KysoHa, mpu 3TOM pasznuyarh CIOBECHYIO (HOpPMYIMPOBKY 3aKOHA, €r0 MATeMaTUYECKOE BBIPAKECHHE M yCIOBUS
(rpanu1bl, 00J1ACTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MTPUHIIUIIBI ACHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPONCTB; pa3anyaTh YCIOBUSA UX 0€30MaCHOT0 MCIOIb30BAHUS
B IIOBCEIHCBHOM KH3HU,

BBITIOJTHATH IKCHEPUMEHTHI 110 MCCIEAOBAHUI0 (PU3NYECKUX SBIICHUN U MPOIECCOB C MCMOIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEpPEHUH, MpU
3TOM (hopMyIHpoBaTh MpodIeMy/3aady U TMIOTE3Y y4eOHOro SKCIEPUMEHTa, coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOI0 000pyA0BaHUs, IPOBOAUTH
OTIBIT U (POPMYIIHPOBATH BHIBOBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEeHUs GU3UUECKUX BEITUYNH, TIPU 3TOM BHIOUPATH ONTUMAIBHBIN CITIOCOO U3MEPEHHS U UCTIOIh30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUI;

WCCTIE0BATh 3aBUCUMOCTH MKy (GU3MYECKUMHU BEIMYMHAMH C HUCIIOH30BAHUEM TMPSMBIX U3MEPEHUM, TIPH TOM KOHCTPYHUPOBATh YCTAHOBKY,
¢buKcUpoBaTh pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH (PU3MUECKMX BEIMYMH B BUAE TaONHWIl U TpaduKOB, AeNaTh BBIBOJABI MO pe3ylbTaTam
UCCIIEIOBaHMUS;

coOroAaTh mpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUH UCCIEIOBAHMM B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-UCCIe0BATENbCKON U
MIPOEKTHOM J1€ATEIbHOCTHU C UCIIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHMS;

pemiats pacuéTHbIC 337a4u C SIBHO 33aHHON (hU3MUECKON MOJIEbI0, UCIIONB3Ys (pU3rUecKue 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJN3a YCIOBUS
3a/1a4yd BBIOWpaATh (PU3WYECKYIO MOJIETb, BBIACIATh (PU3NYECKUE BETMYMHBI U (OPMYJIIBI, HEOOXOMUMBIE JUIsl €€ pelieHus, MPOBOJUTHh PACUEThl U
OLICHUBATh PEAbHOCTh MOJIYYCHHOTO 3HAYCHHS (PU3NIECKON BEITHYMHBI,

pemaTh KadeCTBEHHBIE 3a7[aud: BBICTPAWBATH JIOTUYECKH HEMPOTHBOPECUYUBYIO IIETIOYKY PACCYXICHHM C OMOpPOM Ha HW3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;



UCTIONIF30BATh NIPU PEUICHUH YYeOHBIX 33a7a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHHU JUIS ITOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIIPETANU U
MPEJCTaBICHUA YYeOHOH M HAy4YHO-TIOMYJISIpHOW MH(pOpMAaLKH, TMOTYYSHHOW W3 pa3IMYHBIX MCTOYHHMKOB, KPUTUYECKH aHAIM3HPOBATH MOTyYaeMYIO
nHpopMaIuo;

MPUBOAUTH NMPUMEPHI BKJIAZa POCCUUCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOLECCOB OKPYIKAIOLIETO MUPA, B
pa3BUTHE TEXHUKH U TEXHOJOTHH;

UCIOJIb30BATh TEOPETUYECKHE 3HAHMA MO (PU3MKE B MOBCEAHEBHOM >KM3HM JUIs oOecredeHns: 0€30MacHOCTH MpU OOpalleHu ¢ IpubopaMu U
TEXHUYECKUMHU YCTPOHCTBAMH, JJIsl COXPAHEHUS 310POBbS M COOJIIOZICHUS] HOPM SKOJIOTHYECKOTO MOBEACHUS B OKpPYXKAOIIeH cpere;

paboTaTh B rpymIie ¢ BBIMOJIHEHHEM Pa3IMYHBIX COIMATIBHBIX POJICH, IUIAHUPOBATh pabOTY IPYIIIbL, PALIMOHAIBLHO PACIIPEALIATh 0053aHHOCTH U
IUIAHUPOBATh JICATEIIFHOCTh B HECTAHIAPTHBIX CHUTyalUsAX, aJCKBaTHO OLEHHMBATh BKJIAJ KaXKJIOr0O M3 YYaCTHHKOB TPYNIBI B pEIICHHE
paccMaTpuBaeMoid IPOOIeMEI.

K konmy o0y4enus B 11 kiacce mpeaMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y 00YUAIOMIMXCSI YMEHUN:

JI€MOHCTPUPOBATh Ha MpUMepax pojib U MecTo (GU3UKU B (POPMUPOBAHMM COBPEMEHHOW HAy4HOW KapTUHBI MHUpa, B Pa3BUTHM COBPEMEHHOU
TEXHUKH U TEXHOJIOTUH, B TPAKTUYECKON JCATEIILHOCTH JIFOJICH, IIEIOCTHOCTh M €AMHCTBO (PU3MYECKON KapTUHBI MHPA;

YUUTBIBATh I'PAHUIIBI IPUMEHEHHS U3YUYCHHBIX (PU3HMUECKUX MOJAEICH: TOUSUHBbIH IEKTPUUECKUI 3apsi, Jy4 CBETa, TOUEYHbIH HCTOYHUK CBETA,
sJIepHasi MOJIENIb aTOMa, HYKJIOHHAsi MOZIEJIb aTOMHOTO $iipa IpU pellieHuH GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (hpu3HYecKUe SIBIEHUS (IIPOLecChl) U OOBSACHATH UX Ha OCHOBE 3aKOHOB 3JIEKTPOAMHAMHUKHU U KBAaHTOBOM (DM3MKHU: dlIEKTpHUUYEcKast
IIPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aMMOJICHCTBIE MAarHUTOB, 3JEKTPOMarHUTHas MHAYKLMS, JEHCTBUE
MarHUTHOT'O IOJISl HA IPOBOJHUK C TOKOM M JIBUKYIIMHCS 3apsijl, 3JI€KTPOMAarHuTHbIE KOJeOaH!s U BOJIHBI, IPSIMOJIMHEHHOE paclpoCcTpaHeHHe CBeTa,
OTpaXeHHE, NpeJoMIIeHHe, UHTeppepeHLus, Audpakuus U MOoJspU3alusl CBeTa, JUCHepcus cBera, Qorosnekrpuueckuil 3ddext (porosaddexr),
CBETOBOE JIABJICHNE, BOSHUKHOBEHHE JIMHENYATOrO CIIEKTpa aTOMa BOJIOPOAA, ECTECTBEHHAsI U UCKYCCTBEHHAsI paAMOAKTHBHOCT;

ONMCHIBATh U3YyYEHHbIE CBOWCTBA BEILIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTUYECKUE, JIEKTPUUECKYIO MPOBOAMMOCTh Pa3IMUHBIX Cpell) U
3JIEKTPOMArHUTHBIE SIBJIEHUS (MPOLIECCHI), MCIOJIB3YS (DU3MYECKHE BEIMUYMHBI 3JIEKTPUUECKUH 3apsjl, CHJa TOKA, JJIEKTPUUECKOE HaIpsUKEHHE,
ANEKTPUYECKOE COMPOTUBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJBIKYIIAS cuja, padoTa TOKa, MHIYKIUS MarHUTHOIO IOJs, cuia Amiepa, cuia
JlopeHuia, MHIYYKTUBHOCTb KaTYIIKH, SHEPTHs 3JEKTPUUYECKOTO M MAarHUTHOTO MOJIeH, IEepUoJl U 4acToTa KosiebaHui B Koje0aTeIbHOM KOHTYpE, 3aps
U CWia TOKAa B NPOLECCE TapMOHUYECKUX DJIEKTPOMATHUTHBIX KOJIeOaHMM, (POKYCHOE pacCTOSIHME M OINTHUYECKas CHJIa JIMH3bI, NpPU ONHCAHUU
MPaBUIBHO TPAKTOBaTh (PU3MUYECKHI CMBICI HCIOJIb3YEMbIX BEIWYMH, UX 0003HAUEHUS M €IMHUIIbI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO
(GU3MYECKYIO BETMUNHY C IPYTMMHU BEINYNHAMMY;

OIKCHIBATh U3yUEHHBIC KBAHTOBBIE SIBJICHUS U MPOLECCHI, UCIOB3Ys (PU3HMUECKUE BETUUYUHBL: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJHBI
M 4YacToTa CBETa, PHEPIUsi U UMIYJbC (OTOHA, MEPHOJ MOJypacrhana, HEPrHsi CBSI3U aTOMHBIX S€p, NPU OMHCAHUU TPABUIBLHO TPaKTOBATh
(¢u3nUecKuil CMBICI MCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUCHHS U €IMHUIIBI, YKA3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUYUHY C
JOPYTMMU BETUYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKON BETMUHHBI;

aHAJM3UPOBATh (PU3MUECKUE MPOLECCHl U ABICHHS, UCHOJB3YsS (PU3MUECKUE 3aKOHBI U NPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U
MapaJuIeIbHOTO COEIMHEHHUSI IPOBOJHMUKOB, 3aKOH JIKoyns—JIeHna, 3aK0H 3J€KTPOMarHUTHOM MHAYKIWH, 3aKOH IPSMOJIMHEWHOTO PacpOCTPaHEHUs
CBETa, 3aKOHbI OTPa)KEHHUS CBETa, 3aKOHBI MPEJIOMIICHHs CBeTa, ypaBHeHHE DiHIITelHHa Uit (HoTodPdexTa, 3aKOH COXpAaHEHHS DHEPIUH, 3aKOH



COXpPaHEHHs UMITYJIbCa, 3aKOH COXPAaHEHMsI IEKTPUUECKOTrO 3apsi/ia, 3aKOH COXPaHEHMs MacCcOBOTO 4Mcia, MOCTyaTsl bopa, 3ak0H pasinoakTUBHOIO
pacraza, Ipy 3TOM pa3inyarh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA, €r0 MaTEMATUYECKOE BHIPAKEHHE U YCIOBHS (TpPaHHIIbI, 001aCTH) MPUMEHUMOCTH;

OIpeIeJIATh HAallpaBJIEHUE BEKTOPA MHYKIIMM MarHUTHOT'O 110JI IPOBOJHHUKA C TOKOM, CHJIbI AMnepa 1 cuiibl JlopeHua;

CTPOUTH M OMHCHIBATh N300paKeHHE, CO3JaBaeMO€e IJIOCKUM 3€pPKaJIOM, TOHKOM JIMH30MH;

BBINOJIHATH 3KCIIEPUMEHTBI 110 UCCIIEA0BAaHUIO (PU3NUECKUX SBJICHUH U MPOLECCOB C MCIIOJIb30BAaHUEM IPSIMbIX U KOCBEHHBIX MU3MEPEHUI: IpU
3TOM (GOpPMYIHPOBaTH MpoOIeMy/3a1ady U TUIOTE3y YYeOHOIO IKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOT0 000pY0BaHUS, IPOBOAUTH
OIBIT U (JOPMYJIUPOBATH BBIBOJIBI;

OCYIIECTBIISATH MPSMbIE U KOCBEHHbIE H3MEPEHHS (PU3MUECKUX BEIMYUH, IPH 3TOM BHIOMPATh ONTUMAIIBHBINA CITOCOO M3MEPEHHUS U UCTIONb30BaTh
M3BECTHBIE METO/Ibl OLIEHKH HOIPEIIHOCTEN U3MEPEHUI;

HCCIIEI0BATh 3aBUCHMOCTH (PU3MUECKUX BEIMUYUH C MCIIOJIB30BAaHUEM IMPSIMBIX U3MEPEHUIN: MTPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH
Pe3yJIbTAThI OJyYEHHOH 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJE TaOIUL] U IpaMKOB, JAeJIaTh BEIBOBI 10 pe3yJibTaTaM UCCIIE0BaHMS;

coOmonaTh npaBuiIa 0€30MacHOro Tpya MPH MPOBEISHUH HCCIENIOBAHUN B PaMKax y4eOHOTO HKCHEPUMEHTa, y4eOHO-UCCIEeI0BATEIbCKONW H
IIPOEKTHOM JIeATEIbHOCTH C UCIIOJIb30BAaHUEM U3MEPUTENBbHBIX YCTPOICTB U 1aOOpaTOPHOro 000PYA0BaHUS;

pemaTh pacu€THBIC 33]]a9u C SBHO 33JaHHON (PU3MUECKON MOJIENbBIO, HCIOB3Ys (PHU3NUECKUE 3aKOHBI U MIPUHIUITEI, HA OCHOBE aHAJIN3a YCIOBHS
3aJjauu BbIOMpPATh (PU3NYECKYI0 MOJIENb, BBLIENATh (pu3nyeckue BeIUYUMHBl U (opMyiibl, He0OXOaUMBIE Uil €€ pelIeHUs, NPOBOJIUTHh PacuéThl U
OLIEHUBATh PEATLHOCTH MOTYYSHHOTO 3HAUCHUS (PU3MUECKON BEIINYHHEI,

pelmaTb KauyeCTBEHHbIE 33Ja4yM: BBICTPAUBATh JIOTMYECKM HENPOTHBOPEUYMBY LEHNOYKY PpacCyXKJIEHHM C OHopoil Ha HM3y4YCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHS;

UCIOJIb30BATh MIPH PELICHUU YUEOHBIX 3a/1au COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JJIS IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAUU U
Mpe/ICTaBICHNs] YUeOHON M Hay4yHO-TIONMYJISIpHONH MH(OPMAILINHY, MTOJYYEHHOW U3 pa3iMYHbIX MCTOYHUKOB, KPUTHUECKHU aHAJIU3UPOBATH IMOIYYaeMYIO
nH(pOpMaINIo;

OOBSACHATh MPUHIMIBI JEHCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3iuyarh YCJIOBHUS HX O€30MaCHOrO HCIOJb30BaHUSA B
IIOBCEIHEBHOM JKH3HY;

MIPUBOJUTH IPUMEPHI BKJIaJ]a POCCUMCKHUX U 3apyOekHBIX YUEHBIX-PU3UKOB B pa3BUTHE HAYKH, B 00bSICHEHNE MIPOLIECCOB OKPY’KAIOIIEro MUPa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHN;

HCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOM JKM3HU JJIsl oOecreyeHus] 0e30MacHOCTH MpH oOpallleHuu ¢ MpudopamMu U
TEXHUYECKMMHU YCTPOICTBaMU, ISl COXpPaHEHHsI 310pPOBbsI U COOJIIOJIEHHUSI HOPM SKOJIOTMYECKOT0 MIOBEACHNUS B OKpY Karollei cpeje;

paboTaTh B rpyNIe C BHIMOJIHEHUEM Pa3IMYHbIX COIIMAIbHBIX POJIeH, MIIaHUPOBATh pabOTy IPYIIbL, pAllMOHATIBHO PacCHpeeNaTh 00s13aHHOCTH U
IUIAHUPOBATh JI€ATEIBHOCTh B HECTaHAAPTHBIX CHUTyalUsX, aJEKBAaTHO OLIEHMBATh BKJIAJ KaXJ0r0 W3 YYAaCTHUKOB TIpyINIbl B pELIEHUE
paccMaTpuBaeMoi TPOOIEMBI

YucJ10 1a00paTOPHBIX M KOHTPOJIBHBIX PaldoT Mo KJIACCAM 33 BECh YUeOHBIN T0OJ1 COOTBETCTBYET MPUMEPHON IporpaMMe 1o (pu3uKe.
Kuaacc 10 11

KonnyectBo nabopatopHbsix pabor | 5 8

KonndecTBO KOHTPOJIBHBIX padoT 4 4




[Ipu mzyuenun ¢msuku B 2024-2025 ydeOHOM TOIy ACUCTBYIOIIMM SIBISCTCS YUCOHHK, PEKOMEHIOBAaHHbIE MHHHUCTEPCTBOM OOpa30BaHUS H
Hayku J[oHenko:

1. Msakumes I'. fI. ®usuka. 11 xmacc: yueO. s obmieobpasoBar. opranuzanuii: 6a3oBbiii yposens / I'. 5. Msxumes, b.b. byxosues, B.M.
Yapyrun; nox pea. H.A. ITapdentbeBoii. — 3-e uzn. — M.: IIpocsemienue, 2022. — 432 c.: [4] 1. w1 — (Knaccudeckuit Kypc).
2. Msxumes I'. SI. @uzuka. 10 kmace: yued. mmst obuieobpasoBar. opranuzanmii: 6a3oBbiii yposens / I'. SI. Mskumes, b.b. byxosues, B.M.
Yapyrun; nox pea. H.A. [lapdentbeBoii. — 3-e uzn. — M.: [Ipocsemenue, 2022. — 432 c.: [4] 1. 1. — (Kitaccuueckuit Kypc)
TEMATUYECKOE IINIAHUPOBAHUE

10 KJIACC

No HaumeHoBaHue pa3aenoB v TeM MPOrpaMMBbI KonnuecTBo yacos DnexTpoHHbIe (IIUPPOBLIE)

1/ Bcero | Kontponesnbie | IIpakTuueckue o0pa3oBaTeNbHBIC PECYPCHI

paboTHI paboThI

Pa3nen 1. PUSUKA U METO/IbI HAYYHOI'O ITO3HAHMU S

1.1 | dusuka U METOABl HAYYHOT'O MTO3HAHUS 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 2

Paznean 2. MEXAHUKA

2.1 | Kunemaruka 5 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

2.2 | JluHamMuka 7 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72

2.3 | 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41bf72

HWroro no pazumeny 18

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA

3.1 | OcHOBBI MOJIEKYIISIPHO-KHHETHYECKOW TEOPHUU 9 1 bubnnorexka [JOK
https://m.edsoo.ru/7f41bf72

3.2 | OCHOBBI TEPMOJTMHAMUKH 10 1 bubmuotexa [JOK
https://m.edsoo.ru/7f41bf72

3.3 | ArperatHble cocTosiHUA BeliecTBa. Pa30BbIe MEPEXOIbl 5 bubanoreka [JOK



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

\ | https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznen 4. DJIEKTPOANHAMUKA
4.1 | DnexTpocTaTuka 10 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
4.2 | TlocTosiHHBIN ANIEKTpUUECKUi TOK. TOKHM B pa3IMUHBIX cpeaax 12 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 5
11 KJIACC
Ne HaumeHnoBaHMe pa3/iesioB U TEM NPOrpaMMBbl KonuyectBo yacoB OnexkTpoHHbIe (LU(POBLIE)
/11 Bcero | Kontposns | [Ipaktu 00pa3zoBaTesbHbIE PECYPCHI
HbIE YecKue
paboTel | paboThI
Pazgen 1. JIEKTPOANHAMMKA
1.1 | MarnuTHOE 1nojyie. DIEKTPOMAarHuTHas: UHIyKIUs 11 1 3 bubnnorexka HOK
https://m.edsoo.ru/7f41c97c
Hroro no pazpeny 11
Pazgen 2. KOJIEBAHUS Y BOJIHBI
2.1 | MexaHuveckue 1 3J1eKTPOMarHuTHbIE KoJieOaHus 9 1 bubnuoreka [JOK
https://m.edsoo0.ru/7f41c97c
2.2 | MexaHu4eckue 1 3J1eKTPOMarHuTHbIE BOJIHBI 5 1 bubnuoreka [JOK
https://m.edsoo0.ru/7f41c97c
2.3 | Onruka 10 3 bubmuorexa [JOK
https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 24
Pa3nea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
3.1 | OcHOBBI clIeIIUAIBHON TEOPUH OTHOCUTEIBHOCTH 4 1 bubmuoreka [JOK
https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 4
Pa3zgen 4. KBAHTOBAS ®U3UKA
4.1 | DneMeHTHl KBAHTOBOW ONTHKH 6 but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.2 | Ctpoenune aToma 4 bubnuotexa [JOK

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

4.3 | ATomHOE AIpO 5 bu6nmoreka [IOK

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

Wroro no pazueny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKH

5.1 | DneMeHTHI aCTPOHOMUU U aCTPODHU3UKH 7 1 bubnmoreka [JOK

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

Wroro no pazgeny 7

Pasnea 6. OGOBINAIOIIEE IIOBTOPEHHME

6.1 | O6o6maromIee MOBTOPEHNE 4 bubnmoreka [JOK
https://m.edsoo.ru/7f41c97c

HWtoro mo paszueny 4

PesepBHOE Bpemsi 3

OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 7

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI AJ151 YYUEHUKA

» Gusuka, 10 knace/ Kacesano B.A., O01iecTBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «/I[PODAY; Akimoneprnoe oOmiectBo «M31aTenbcTBO
«IIpocBemnienne»

» Gusuka, 11 knace/ Kacesanor B.A., O01iecTBO ¢ orpaHM4eHHON O0TBETCTBEHHOCTHIO «/[PODAY; Akimoneprnoe oOmiectBo «M31aTenbcTBO
«IIpocsemnienne»

METOJINYECKHUE MATEPHUAJIBI IJ151 YUUTEJIA

ITporpamma kypca ¢usuxu st 10—11 knaccos. bazoseiii yposens (aBTop B. A. KacesHoB) YMK «®u3suka. 10 kiacc. ba3oBblil ypoBeHb»

DN B W= WA W —

. Ou3uka.
. Ou3uka.
. Ou3uka.
. Ou3uka.
. Ou3uka.
. Ou3uka.
. Ou3uka.
. Ou3uka.
. Ou3uka.
. Ou3uka.

10 xnacc. ba3oBblil ypoBeHb. YUEOHUK € AJIEKTPOHHBIM TpuiioxkeHueMm (aBrop B. A. KacesHoB).

10 xnacc. ba3oBelif ypoBeHb. MeTonnueckoe mocooue (aBrop B. A. KacssHOB).

10—11 kuaccel. bazoBelil ypoBens. TeTpans nis tabopatopHbix padot (aBTopsl B. A. Kacesnos, B. A. KopoBun).

10—11 xnaccsl. ba3oBblil ypoBens. KommiekT TeTpaaeit s KOHTpoiabHbIX paboT (aBTop B. A. KacesHOB)

10 xnacc. Iunaktuueckue kKapTouku-3aganus (aBTopsl M. A. Ymakos, K. M. Ymakos). YMK «®u3zuka. 11 kiacc. ba3oBslii ypoBeHb»
11 xnacc. ba3oBblil ypoBeHb. YUeOHUK € 3JIEKTPOHHBIM NpuiokeHreM (aBTop B. A. KacesiHOB).

11 xmacc. bazoerit ypoBenb. MeTonunueckoe mocodue (aBtop B. A. KacesHoB).

10—11 knaccel. ba3oBelit yposenb. Terpaas nist nadopatopHbsix padot (aBTopsl B. A. Kacesnos, B. A. Koposun).

10—11 kunaccel. bazoBblil ypoBeHb. KoMmuiekT TeTpaneit A1 KOHTposIbHBIX paboT (aBTophl B. A. Kacesnos, U. B. Urpsimios).

11 xnacc. JluakTuueckue KapTouku-3anaanus (aBTopel M. A. Ymakos, K. M. Yiakos).



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

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
1. http://nsportal.ru - conmansHas ceth pabOTHUKOB 00pa30BaHUs
2. http://markx.narod.ru/pic/ - ¢pusuka B mkoe.
3. http://festival.1september.ru/articles/ - pectuBanp nenarornueckux uaei «OTKPBITBIA YPOK».
4. http://wwwe.fizika.ru/ - caiit s yunreneii GU3UKU M X YUCHHUKOB.
5. http://www.physics.ru/ - marepuaisl o pusmke.
6. www . ege .edu.ru - uaopmannoHusIit mopran EI'D.
7. ttp :// school - collection . edu . ru / - enunas komtekuus [{OPoB



