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IHOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢usuke 6a30BOTO YpOBHS Ha YPOBHE CPEIHETO 00IIero oopasoBanus pazpadboTaHa Ha
OCHOBE TIOJIO)KEHUN M TpeOOBaHUIN K pe3yibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTelbHOW IPOrpaMMBbl,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢ yu€toMm ¢eaepanbHON paboyeil mporpaMMbl BOCIUTAHUS H
KOHIICTIIMY TpernoiaBaHus yueOHnoro npeamera «®du3nka» B 00pazoBaTeIbHBIX opraHuzammsx Poccuiickoit
denepanyn, pearn3yoIX OCHOBHbIE 00pa30BaTeIbHBIC IPOTPAMMBI.

Copepxanue nporpaMmbl 1o pU3MKe HAMPaBICHO HAa (OPMUPOBAHNE ECTECTBEHHO-HAYYHOU KapTUHBI
Mupa obyvaromuxcs 10—11 xnaccoB npu oO0ydeHnn ux ¢u3rMke Ha Oa30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesITeNbHOCTHOTO Tmonxoxa. llporpamma mno ¢usuke coorBercTtByeT TpeboBanmsim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METaNpeIMETHBIM pe3ylbTaTaM OOyueHHs, a TaKxke
YUUTBHIBAET HEOOXOJUMOCTh pealu3alud MEXIPEIMETHBIX CBs3ed (U3MKKM C ecTeCTBEHHO-HAYYHBIMU
y4eOHBIMU TpeAMeTaMu. B Hell onpenenstoTcs OCHOBHbBIE 1€ M3Y4YeHUs (PU3UKU HA YPOBHE CPEIHETrO
o01iero o0pazoBaHusl, IUIAHUPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PM3UKU: TMYHOCTHBIE, METalpeIMETHBIE,
npeAMeTHBIE (Ha 6a30BOM YPOBHE).

[IporpamMma no pu3uke BKIIOYAET:

® IUIAHUPYEMbIE pE3yJIbTaThl OCBOCHHUS Kypca (HU3UKM Ha 0a30BOM YpOBHE, B TOM YHCIIE

MpeIMETHBIC PE3yIbTAThI MO rojiaM O0yUeHUS;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM oOyueHusl.

®du3uka Kak Hayka o Haubolee 00IMX 3aKOHAX MPUPOJbI, BHICTYIAs B KaYeCTBE yU4eOHOIro mpeameTa
B IIIKOJIE, BHOCUT CYILIECTBEHHBIM BKIJIaJ] B CUCTEMY 3HaHUN 00 okpyxkatomem mupe. LIkompHBINA Kypc
Gu3MKN — cUCTeMO0Opa3yONUil I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MIOCKOIBKY (hU3HUYECKHE
3aKOHBI JIS)KAaT B OCHOBE MPOIIECCOB U SIBJICHUH, N3yYaeMbIX XUMHEH, Onosoruel, pusndeckoit reorpadueii
U actpoHoMueil. Mcronb3oBaHHe W aKTUBHOE MPHUMEHEHHE (M3MUYECKUX 3HAHHM OMpesenseT XapakTep U
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTHH B cepe IHEPreTUKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, MOTYYCHHUS
HOBBIX MaTE€pPHAJIOB C 33JaHHBIMUA CBOWCTBAMH W JIpyrux. M3ydeHue (pU3MKH BHOCHT OCHOBHOH BKJIAJ B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aroIuxcsi, B JOPMUPOBAHNE YMEHUN IPUMEHSATH
Hay4HbII METOJ] TO3HAHUS ITPH BHITOJIHEHUN UM YY€OHBIX UCCIIEIOBAHUI.

B ocHOBY kypca (u3ukM Ui ypOBHS CpeiHEro o0IIero o0pa3oBaHUs MOJOXKEH Pl UaeH, KOTOpble
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEHM KypcC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJEPKUT
MaTepHall U3 BCeX pa3esioB (pU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKON, TaK U COBPEMEHHOU (PM3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW Mmarepuan Kypca (QU3UKH OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce siBnsieTcss GOpMHUPOBAHUE MPEACTABICHUM O CTPYKTYPHBIX YPOBHAX
MaTepUH, BEIIECTBE U MOJIE.

Hoes cymanumapuszayuu. EE peanuzanus npeamnogaraeT UCIoJIb30BaHUE TYMaHUTAPHOTO MMOTEHIHAa
¢u3nueckoil HayKu, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKM C pa3BUTHEM OOIIecTBa, a Takke C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TpoOIeMaMHu.

Hoes npuxnaonou nanpaenrennocmu. Kypc pusuku npeanonaraer 3HaKOMCTBO C IIMPOKUM KPYroM
TEXHUYECKHUX U TEXHOJOTHYECKUX IPUIIOKEHUI U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS 3JIEMEHTOB COJAEP)KaHUS, MOCBAIIEHHBIX
HKOJIOTMUECKHUM IMpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKU M TEXHOJOTUH, a
Takxe 00CYKIeHHS MPOOIeM palliOHATIBFHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTHYECKOH O6€30IacHOCTH.

CrepHEBBIMH BJIEMEHTaMHU Kypca (PU3MKM Ha YpPOBHE CpeIHEro oOIIero oOpa3oBaHUs SIBIISIOTCS
¢uznueckue Teopun (GopMHpPOBAHUE MPEJCTABICHUN O CTPYKTYpE MOCTPOCHUS (PU3UUECKOM TEOpHUHU, POIIH
(GyHIlaMEHTaJIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX IMPEACTABICHUSIX O MpPHUPOJE, TPaHMUIIAX
MPUMEHUMOCTH TEOPUM, JIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).



CuCTeMHO-IEATENbHOCTHBIM MOAXON B Kypce (U3MKHM pealn3yercs IpekaAe BCEro 3a CYeér
OpraHu3alK SKCIEPUMEHTAIBHON JeATeNIbHOCTH oOyuatomuxcs. [ 6a30Boro ypoBHs Kypca (U3HKH —
3TO HCIOJIb30BAaHUE CHCTEMBI ()POHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M J1aOOpaTOPHBIX PadoT,
KOTOpBIE B TporpaMme mno (us3uke OObEIUHEHBI B OOIIMI CIUCOK YYCHHMUYECKHX MPAKTHUYECKUX pPadoT.
Bbinenenne B yka3aHHOM IiepeyHe J1aOOpaTOpHBIX paboT, MPOBOAUMBIX JUIsI KOHTPOJII U OLIEHKH,
OCYILLIECTBIISCTCA Y4aCTHHUKaAMH 00pa30oBaTEIbHOIO IpOLecca MCXOAs U3 OCOOCHHOCTEH IUIAHUPOBaHUS U
ocHamieHus: kabmHera ¢usuku. I[lpum 3TOM oOecneumBaeTcs OBJaJeHUE OOYYAIOIIUMUCS YMEHHUSIMH
MIPOBOJIUTH KOCBEHHBIC H3MEPEHUs, WCCIIECIOBAHUS 3aBUCHMOCTEH (M3NYECKUX BEIMYUH U TIOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bosbioe BHUMaHME yIenseTcsl PEIIeHUI0 PAacY€THBIX M KauyeCTBEHHBIX 3aaay. [lpu stom [uis
pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33Ja4d C SBHO 33aHHOW (PU3NYECKON MOJIENbIO, TIO3BOJISIFOIINE
IIPUMEHSTh W3Y4YEHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KakK U3 OJHOrO pasjesa Kypca, TaK U HHTErpupys
3HaHUS U3 Pa3HbIX pas3zaeioB. [ KauecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha OOBSICHEHHE
poTeKaHHus (GU3NYECKUX SBJICHUH M MPOLECCOB B OKPYKAIOLIEH >KU3HU, TpeOyrolue BpI0opa pU3NIECKOit
MOJIETH JIJIsl CUTYallMH PAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpedoBanusmu PI'OC COO k MaTepualbHO-TEXHHYECKOMY OOECIICUCHHIO
yueOHoro mpouecca 0a30Bblii ypoBeHb Kypca (DU3MKH Ha YPOBHE CpeIHEro oO0Iero o0pa3oBaHUs JOJIKEH
U3y4yaThCsl B YCIOBUSX NPEAMETHOro KabuHeTa ()M3MKM WIM B YCIOBHUSAX WHTETPUPOBAHHOIO KaOHWHETa
MPEMETOB €CTECTBEHHO-HAYYHOTO HUKJIA. B kabuHere Hu3nku TOMKHO OBITHh HEOOXOIUMOE J1a0OpaTOPHOE
000pyIOBaHUE /IS BHIMIOJIHEHHS YKa3aHHBIX B IIPOrpamMMe 1o (U3MKe YUCHHUECKUX MPAKTHUECKUX paboT u
JI€MOHCTPaLlMOHHOE 000pyI0BaHHE.

JleMoHCTpalMoOHHOEe 000pyJ0BaHUE (HOPMUPYETCSs B COOTBETCTBUM C IMPUHLUIOM MHUHUMAaJIbHOM
JOCTaTOYHOCTH M OOECIIEYMBAET IIOCTAHOBKY IE€PEUYHCICHHBIX B MporpamMme MO (HU3MKE KIIOUYEBBIX
JIEMOHCTPAIUN [T UCCIIEOBAHUS N3Y4aeMbIX SIBICHUH M MPOLIECCOB, SMITUPUIECKUX U (YHIaMEHTAITbHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JIaGopatopHoe 000pyAOBaHHE JUIsl YYEHHUYECKMX MpPaKTHYeCKHX paboT QopMmupyercs B BuUje
TEMATUYECKHX KOMIUICKTOB M OOECIIEYMBAETCS B pacdy€re OJHOTO KOMIUIEKTa Ha ABYX OOYYarOLIMXCS.
TemaTnueckre KOMIUIEKTHI JJaOOPaTOPHOIO OOOpYIOBaHUS JIOJKHBI OBITH MOCTPOEHBI Ha KOMILIEKCHOM
HCIOJIb30BAHUHU aHAJIOTOBBIX M IM(PPOBBIX NMPHUOOPOB, a TaKKe KOMIBIOTEPHBIX U3MEPUTEIbHBIX CHCTEM B
BUJie HU(PPOBBIX T1a0OPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4YEHHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHME HHTEpeca M CTpeMJICHMs OOy4arollMXCsi K HaydHOMY H3YYEHHUIO MPUPOJBI,

pa3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEACTABICHUIl O HayyHOM METOJe MO3HAaHHUS U (OPMHUPOBAHUE HCCIIEA0BATEILCKOTO
OTHOIIECHHUS K OKPYXAIOIIUM SIBIICHUSIM;

e (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHUs OCHOB CTPOEHUS MaTepuu U
(GyH1aMeHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMeHUI OOBACHATDH SBJIEHUS C UCHOJb30BaHUEM (PU3MUECKUX 3HAHUM U HAYyUHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHue MpeAcCTaBICHUN O poiau (U3MKK 17 pa3BUTUS JAPYTUX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH.

JlocTHKeHHEe STHX IeNiell 0OecreunBaeTcs pelieHrneM CIeyIoIInX 3a/1a4 B poliecce U3y4eHus Kypea

¢u3uKK Ha ypOBHE CpeHero o0Iiero o0pa3oBaHus:

e npuoOpeTeHHe CHUCTEMbl 3HAHMHM 00 OOHMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUsX,
BKJIIOYAsi MEXaHHUKY, MOJIEKYJISIPHYIO (DU3HKY, JJIEKTPOJAUHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI
acTpopU3UKH;

e (opmupoBaHHME YMEHMH NPUMEHATH TEOPETUYECKUE 3HAHUS JUIsl OOBSCHEHHS (U3HMUECKUX
SIBJIGHUN B IPUPOJIE U JUISl IPUHATHUS MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKU3HU;



® OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33[a4 C SBHO 3aJaHHOU (hPM3MUECKON MOJEINbIo, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSATEIIEHOE CO3/IaHhe (U3NYECKOH MOJENH, aJeKBATHOW YCIOBHUSM
3aJauu;
® T[IOHMMaHWE (U3UYECKUX OCHOB W TMPUHIUIIOB JICHCTBUS TEXHHYECKHMX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIILYIO CPENY;
® OBJIQJICHUE METOJaMH CaMOCTOSTEIBHOTO IUIAHUPOBAHHWSI W TPOBEACHUS  (PU3UYCCKUX
OKCIEPUMEHTOB, aHajiW3a ¥ HMHTEPIPETAlMd HHPOPMAIMU, ONpPEICICHHS JTOCTOBEPHOCTH
MOJTyYEHHOTO pe3yiIbTara;
® CO3/aHWE YCIIOBHHA JUIsi pa3BUTUS YMEHHH IPOEKTHO-UCCIIEAOBATEIBCKOW, TBOPYECKOM
JeSITeTbHOCTH.
Ha u3ydenue usuku (6a30BbIi YpOBEHB) Ha YpOBHE CpeHero obmiero oopasoBanus oTBoAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).
[IpennaraemMslii B mporpamMmMe o (pu3nke nepedeHb Ja0OPATOPHBIX U MPAKTHUECKUX PadOT SBISETCS
PEKOMEH/IOBAaHHBIM, YUYUTENh JIEIaeT BBHIOOP MPOBEACHHUS JAOOPATOPHBIX PAOOT M OMBITOB C YYETOM
WH/IMBUYATbHBIX OCOOCHHOCTEH 00yJarOIIUXCS.

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. dusuka u MeTOAbI HAYYHOI0 NO3HAHUSA

®dusuka — Hayka o npupoze. Hayuneie MeTo bl MO3HAHUS OKpYKarolero mupa. Poib skcriepuMenTa u
TEOpUHU B IIPOLECCE [TO3HAHUS IPUPOJIbI. DKCIEPUMEHT B (PU3HKE.

MogenupoBanue (u3nyeckux siBiIeHuil U nporeccoB. Hayunsle runorespl. @U3nuecKue 3aKOHbI U
TeopuH. ['paHUIIbI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Poms 1 MecTo ¢u3uku B GOpMHPOBAHUM COBPEMEHHON HAyYHOW KapTUHBI MHUPA, B MPAKTHYECKOU
NEeITEIbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorossle ¥ HU(PPOBbIE U3MEPUTENbHbIE TPUOOPHI, KOMIIBIOTEPHbBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe naBrxkeHrne. OTHOCUTEIBHOCTh MEXaHHUeCKoro nBmxkeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepememenue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAS] CKOPOCTH) U YCKOPEHHE MaTepHATLHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. ClokeHre IepeMEeIIeHUI U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpEHHOE MPSAMOJNMHEWHOE ABMXEeHHE. ['paduku 3aBUCMMOCTH KOOPAWHAT,
CKOPOCTH, YCKOPEHUS, ITYTH | ITePEMEIICHUS MaTEPUATHLHOW TOYKH OT BPEMEHHU.

CBoOoaHoe majieHne. Y CKopeHrue CBOOOHOTO TTaICHHS.

KpuBonuneiinoe nBuxeHue. JIBMKeHHE MaTepUATbHOW TOYKM O OKPYKHOCTH C TMOCTOSHHOM IO
MOJYJIIO CKOpPOCTBIO. YTJIOBas CKOPOCTh, JIMHEWHass CKopocTh. llepwom u yactota oOpaiieHus.
LleHTpOCTpEMUTETBHOE YCKOPEHHE.

TexHUYEeCKUEe yCTPONCTBA U MTPAKTUIECKOE TPHUMEHEHHE: CITUOMETp, IBIYKECHUE CHAPSIOB, IICITHBIC H
pEeMEHHBIE TIepeIayu.

Jlemoncmpayuu

Moenb CHCTeMBI OTCUETA, HIDTFOCTPAIAS KHHEMAaTHICCKUX XapaKTePUCTHK JIBUKCHHUS.

[IpeoOpazoBaHue ABMKCHHH C UCTIOIB30BAHUEM IPOCTHIX MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpoIeHHOTo MO YTIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.



N3mepenue yckopeHus CBOOOIHOTO MaeHHUS.

HamnpaBnenue ckopocTy Npu JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMKEHUS C 1IEJIbIO OMPE/IEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IMYTAMH, IPOUICHHBIMU TEJIOM 3a IOCJIEA0BATENIbHBIE PABHbBIE
MIPOMEXKYTKH BPEMEHH MPHU PABHOYCKOPEHHOM JBUKEHUH C HAYAJIIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

N3ydenue nBukeHHs TeIa, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutenbHOCTH ['anunes. [lepssiii 3akoH HetoToHa. HEepuumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cuii. Bropoii 3akon HeroToHa 1711 MaTepuaibHOM TOUYKHU.
Tperuii 3akoH HpIOTOHA [UIs1 MaTepUAIIbHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tspkectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckosbxeHus, kadenust). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIb)KEHUSI U cwiia TpeHus mokos. Koaddumuent tpenus. Cuiia COMPOTHBIICHUS TPU JIBIKCHUU TeJa B
KUIKOCTHU WM rase.

[ToctynarensHoe U BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tela.

MomMeHT cuiibl OTHOCUTENBHO OcH BpaieHus. [1nedo cumbl. Y ciaoBus paBHOBeCHs TBEPIOTO Tea.

TexHudeckue ycTpoMCTBa M MPAKTHUECKOE MPUMEHEHUE: MOAIIMITHUKY, JBUKEHHE HMCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHnEe nHEpUUH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U aJACHUH.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIBKECHHUS.

VYcnoBust paBHOBecust TBEPAOTO Tena. Buibl paBHOBECHS!.

Yuenuueckuii sxcnepumenm, nabopamopule pabomuol

N3ydenne nBuxenHust Opycka rmo HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pa3siie, OT uX
nedopmariiu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALICHHUSI.

Tema 3. 3aKonbl COXpaHeHUun 6 MeEXAHUKeE

Nmmynbc MaTepranbHOM TOYKH (TeNa), CUCTEMBI MaTepuaibHBIX ToueK. IMIyNnbC CUIIbl U U3MEHEHHE
HMITyJIbCa Tella. 3aKOH COXpaHEHUs! UMITyJIbca. PeakTHBHOE JBUIKEHUE.

Pa6ora cunbl. MOIIHOCTE CHITBI.

Kunetnueckast sHeprusi MaTepraibHON TOUkH. TeopeMa 00 M3MEHEHUU KHHETHYECKON YHEPTHH.

[MorenumansHas odHeprus. [loTeHnmWaneHas dSHEprus ymopyro aAeGopMHpOBAHHONW TPYKHUHBIL.
[ToTeHunanpHas 3HEeprus Tena BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTennuanpHble U HEMOTEHIMAIBHBIE CUIIBL. CBS3b Pa0OTHl HEMOTCHIMAIBHBIX CHJI C U3MEHEHHUEM
MEXaHUYECKOM PHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpONCTBA M MPAKTHYECKOE MPUMEHEHHUE: BOJOMET, KOMEDP, MPYKUHHBIA MHUCTOJIET,
JIBIKEHUE PaKeT.

Jlemoncmpayuu



3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

[lepexona MOTeHIMATLHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne abCONOTHO HEYIIPYTOro yAapa ¢ HOMOILBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CUIIBI C HW3MEHEHHMEM MEXAaHHMYECKOM SHEpruu Tejla Ha IpUMepe
paCTsKEHUs PE3UHOBOIO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa 4 TEePMOAHMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeOpUU

OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KHHETUYECKOH TEOpUM M HUX OIBITHOE OOOCHOBaHHE.
BpoynoBckoe nBmwxkenue. Auddysus. Xapakrep ABMKEHHUS U B3aUMOJICHCTBUS YacTHIl BemiecTBa. Mozaenu
CTPOCHHMSI Ta30B, KUIKOCTEH M TBEPIBIX Ted U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOJEIEH.
Macca u pazmepsl Mosiekys. KonnuectBo BeniectBa. [loctosiHaas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUM UIEAbHOTO
raza. AOCOJIIOTHAs TeMIlepaTypa Kak Mepa cpeiHel KMHETUYECKOW SHEpPTruu TEIUIOBOTO JBMKEHUS YaCTHUIL
raza. lllkana temnepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akoH
HansToHa. M30mporeccsl B HAEATBHOM Ta3e C IOCTOSHHBIM KOJHMYECTBOM BemiecTBa. [ paduyeckoe
IIpe/ICTaBICHUE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOIIME IMCKPETHOE CTPOCHHE BEIIeCTBA, (GoTorpadum MOJEKYNl OpraHHMYECKUX
COCIMHECHU.

OmnpiTel 10 AU Py3Un KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JBUKECHHUSI.

Mogens onbiTa LlTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.

Monens, HIUTIOCTpUpYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS MI€AJIbHOTO ra3a, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

Omnpenenenre Macchl BO3JlyXa B KJIaCCHOM KOMHAre Ha OCHOBE H3MepeHuN oO0bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEU.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pPa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnnaMmuueckasi cucreMa. BHYTpeHHsIsI SHEprusi TEpMOJUHAMHYECKONH CHCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnuecTBo TemnoTsl U paboTa. BHYTpeHHss SHEprHst 0JHOATOMHOTO MJI€aJIbHOTO Ta3a. Buisl
TEIUIONEpeay: TEIUIONPOBOJAHOCTb, KOHBEKLHUS, HW3JIyd€HUE. Y7AelnbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemoThl npy Temjonepeaaye.

[Tonsitue 06 agmabatHom mporecce. [lepBriii 3akoH TepmoauHamMuKku. [IpuMeHeHne mepBoro 3akoHa
TEPMOJIMHAMMKH K U3omporeccam. I'papuueckas uHTeprpeTanus paboTsl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCTh MPOLEeCCoB B IPUPOJIE.

Tennoseie MamuHbl. [IpuHIMIBL JEeHCTBUS TEIUIOBBIX MalnH. [IpeobpazoBaHus SHEPTUU B TEILIIOBBIX
MamHax. Koadduument noneznoro neictBus TemioBoi Mammuubl. [{ukin KaprHo u ero xosdduument
MOJIE3HOTO ACUCTBUS. DKOJIOrHYECKHE MPOOIEMBI TETJI0IHEPTeTUKY.

TexHnueckue yCTpOHCTBA M TNPAKTHUECKOE IPUMEHEHHWE: JBUraTellb BHYTPEHHErO CrOpaHMs,
OBITOBON XOJOJWIBHUK, KOHIUIIOHED.

Jlemoncmpayuu



W3meHeHre BHYTpeHHEW SHEpruM Tejla MPU COBEPIICHUH PAOOTHI: BBUIET MPOOKU M3 OYTHUIKH IO
JIEUCTBUEM C)KATOTO BO3/lyXa, HarpeBaHue 3¢upa B JJATYHHOU TPyOKe IMyTEM TpeHUS (BUICOIEMOHCTpAITH).

V3MeHeHne BHYTpEHHEH SHEpTUH (TeMIIepaTyphl) Tea MpU Teruionepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTelNsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEs.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue yaenbHOU TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvt

[TapooOpa3zoBanue u kKoHaeHcanus. Mcnapenue u kureHue. AOCONIOTHAsE W OTHOCHUTEIbHAS
BJIQXKHOCTh BO3yxa. HacblleHHbIi nap. Y aenbHas TemioTa napoodpa3oBanus. 3aBUCUMOCTh TEMIIEPATyphI
KUTICHUS OT JaBJICHUS.

Teépmoe Teno. Kpucrammudeckue u amopdHbie Tela. AHU30TPOIUS CBOWCTB KPUCTAIUIOB. JKHIKHE
kpuctaiisl. CoBpeMeHHble MaTepuanbl. [lnaBieHue W KpucTaudzauus. YAeiabHas TEIJIoTa IUIaBICHHS.
CyOmmmartusi.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckue ycTpoicTBa M MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP M TMCHUXPOMETP, KaJIOpUMET,
TEXHOJIOTUH MOTYYECHHS] COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHIIIEHHBIX MTAPOB.

Kurienue nmpu moOHWKEHHOM JaBIICHHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGmronenue HarpeBaHus ¥ MJIaBICHUS KPUCTAILTHYECKOTO BEUIECTBA.

JleMOHCTpanys KPUCTAJLIIOB.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue oTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMmnka

Tema 1. Inekmpocmamuxa

Onexrpuzanus Ten. OJEKTpudeckuil 3apsna. JlBa Buaa snexkTpudeckux 3apspoB. lIpoBonHukw,
JOUDJIEKTPUKHU U MOITYIPOBOAHHUKH. 3aKOH COXPAHEHUS DJIEKTPUUECKOT0 3apsia.

BzaumopeiictBue 3apsiioB. 3akon Kynona. TodeuHbBIN SIEKTPUUYECKUAN 3apsij. DJIECKTPUUECKOE TOJIE.
HamnpsoxkénHocTs  anextpudeckoro mnosst. IIpuHmun cynepno3unuu  anieKTpudeckux noisied. JInHum
HANpPsHKEHHOCTH AIEKTPUYECKOTO TTOJIS.

Pabora cun snextpocratnueckoro mons. Ilotenuwman. Pasnocts mnoreHuuanos. [IpoBonHuku u
TUBJIEKTPUKHU B DJIEKTPOCTATUUECKOM MoJie. J{uanekTpuueckas NpoOHUIAeMOCTb.

OnexTpoéMkocTh. Konaencarop. DneKTpoEMKOCTh IJIOCKOIO KOHJEHCATOpa. DHEPrusl 3apsKEHHOTOo
KOHJIEHCATOopa.

TexHnueckue  ycTpolcTBa M INPAKTUYECKOE  IMPUMEHEHHME:  JJIEKTPOCKON,  DJIEKTPOMETD,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3eMJIEHHE 3JIEKTpPOonpuOOpOB, KOHAEHCATOp, KONMUPOBAIbHBIN ammapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U MIPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anMopeicTBre HaIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TMOJIE 3apsHKEHHBIX TEl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTUuecKas 3aluTa.

JIMDIEKTPUKHU B 3JIEKTPOCTATHYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOUIAIW IUIACTUH, PACCTOSHUS MEXIY
HUMU U TUAJIEKTPUYECKON MTPOHUIIAEMOCTH.



OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

N3mMepenue 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwiit Inekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DNEeKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOro Toka. Mcrounuku Toka. Cuia Toka.
[TocTostHHBIM TOK.

Hanpsokenue. 3akon Oma aJig ydacTka Hemnu.

DNEeKTPUYECKOE CONMPOTUBIICHHE. YJIETbHOE CONMpPOTUBIEHUE BemiectBa. [locnegoBarenbHOE,
NapajuieJIbHOE, CMEIIAHHOE COEIMHEHHE IPOBOAHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOMHOCTB 3JEKTPHUYECKOTO TOKA.

DNEKTPOABUKYIAs CUJIa U BHYTPEHHEE CONPOTUBJICHUE MCTOYHMKA TOKa. 3akoH Oma i MOJIHOU
(3aMKHYTOI) 351ekTpuueckoit nenu. Koporkoe 3aMbikanue.

ONEeKTpOHHAs: MPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCHMOCTb COINPOTHBJICHUS METAJIOB OT
Temreparypbl. CBEpXIIPOBOJIUMOCTb.

DnexTpuuecKuil ToK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX IIyYKOB.

[MonynpoBonnuku. CoOCTBEHHAass U MPUMECHAsT MPOBOAMMOCTH MOJYIPOBOJHUKOB. CBoiicTBa P-N-
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKH TOK B pacTBOpPaxX M pacIljiaBax 3JIEKTPOJUTOB. DIIEKTPOIUTHYECKAsT TUCCOLMALMS.
DNeKTPOIH3.

DnexTpuueckuid Tok B razax. CaMoCTOSATENbHBIN U HECaMOCTOSATENbHbIN pa3psaa. Monnus. [1na3ma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIEepMETp, BOJBTMETP, pPEOCTarT,
HUCTOYHUKUA TOKA, OJIEKTPOHArpeBaTeNbHBIE MPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTHBIICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHI ¥ (OTOPE3UCTOPHI, IOIYIPOBOJHUKOBBIA JHO,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHMS.

3aBUCUMOCTh COTPOTUBIICHUS HUIUHIAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMIAJAM IOMEPEYHOTO
CEYCHHS U MaTepHaa.

CwMmeniaHHOe COeTMHEHUE TIPOBOHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMKYLIEH cuiibl. KOpoTkoe 3amblkaHUE TrajlbBaHUUYECKOrO AJIEMEHTa U
OIICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHMOCTbH COMIPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH JHOIA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yueHne cMemaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne 31eKTpoABMKYILEN CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.

Hab6mronenue snexrposnusa.

MexnpeameTrHblie CBSI3H

Nzyuenne xypca pusuku 6a30Boro ypoBHs B 10 kjacce oCymiecTBIsSETCs ¢ YIETOM COJIepIKaTeIbHBIX
MEXIPEIMETHBIX CBsI3€l C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nousmus, CBS3aHHBIE C HM3YYCHHEM METOJIOB HAyYHOTO TO3HAHUA: SBJICHHE,
HaydHbId (aKkT, rUMOTe3a, (Qu3nyeckas BeEIMYMHA, 3aKOH, TEOpHUs, HAOIIOJACHUE, OSKCIEPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHH, NTUHEHHass ¢QyHKIUs, mapabomna, rumepodona, Hux
rpaguku ¥ CBOWCTBA, TPUTOHOMETpHUUECKHE (DYHKIIMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHNUE BEKTOPOB.



buonoeus: Mexannyeckoe ABWKEHUE B KWUBOW Tpupoje, Auddy3us, 0CMOC, TEIJIOOOMEH >XHUBBIX
OpraHU3MOB (BHJIBI TEIUIONIEPEAAYH, TETIJIOBOE PABHOBECHE), DJICKTPHUUECKUE SIBJICHUS B )KUBOU MPUPO/IC.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJIApHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, MKUJIKOCTEM M Ta30B, JJIEKTPUYECKUE CBOWCTBA METAJUIOB,
AJIEKTPOJIUTHYECKAs TUCCOLMAIIUS, TaTbBAHUKA.

l'eoepaghus: BIaXHOCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHuEe TBUKCHHUH C UCIOIb30BAHUEM MEXAHHM3MOB, YUET TPEHUS B TEXHUKE,
MOAIIUITHUKY, UCIOJIb30BAaHUE 3aKOHA COXPAHEHUS HUMIYJIbCa B TEXHUKE (pakeTa, BOJOMET U JApPYTHE),
JIBUTATENIh BHYTPEHHETO CTOpaHMs, apoBas TypOMHA, OBITOBOW XOJOIUIBHUK, KOHIUIIUOHED, TEXHOJIOTHH
MOJYy4YCHUSI COBPEMEHHBIX MaTepuajioB, B TOM 4YHUCJIE HAHOMATEpUAIOB, M HAHOTEXHOJIOTHH,
AJEKTPOCTATUUECKAsT  3allluTa, 3a3€MJICHHE  DJICKTPONPUOOPOB,  KCEPOKC, CTPYHHBIM  MPUHTED,
ANIEKTpOHArpeBaTelbHbIC IPUOOPHI, SIEKTPOOCBETUTEILHBIC TPHOOPHI, FAIbBAHHUKA.

11 KJTACC

Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IloctosiHHBIE MarHuThl. B3auMozelcTBHE IOCTOSHHBIX MarHuToB. MarHutHoe mone. Bektop
MAarHuTHOM MHAYKIMH. [IpuHOWI Cyneprno3uiuu MarHUTHBIX I[OJ€d. JIMHMM MarHUTHOM WHAYKIIMH.
KapTuna nuHMii MAarHUTHOM MHYKIIMH TTOJISI TOCTOSIHHBIX MAarHUTOB.

MaruutHoe 1osie NMpoBOJHUKA ¢ TOKOM. KapTuHa NMHMM MHAYKLIMM MAarHUTHOIO IIOJISL JJIMHHOTO
IIPSIMOTO NIPOBOJHMKA M 3aMKHYTOIO KOJBLEBOIO IIPOBOAHMKA, KaTyIIKM ¢ TOKOM. OmnblT Jpcrena.
B3anMozeincTere MpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ Monynp W HanpasiieHUE. J[BHKEHHE 3apsDKEHHOM 4YacTULBl B OJHOPOIHOM
MarHuTHoM nose. Pabora cuiel JlIopenna.

SIBneHue FeKTpOMarHuTHOM MHAYKUMH. [I0TOK BeKTOpa MarHUTHOM MHIYKIMH. DJIEKTPOJBUKYLIAs
CWJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOW nHAyKuuu Papanes.

BuxpeBoe anekTpudeckoe mosie. JNEKTPOABIDKYINAs CUjla MHIYKLIUU B IPOBOJHHUKE, ABHXKYIIEMCS
MIOCTYNATEIbHO B OJHOPOJHOM MarHMUTHOM IOJIE.

[IpaBuio JleHna.

NHaykTuBHOCTE. SIBIEHHE CaMOMHAYKLINU. DIEKTPOABIKYIIAs CHUla CAMOMHAYKLIUH.

OHeprus MarHUTHOTO TOJIS1 KaTYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuuyeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbIE MAarHUThI, JIEKTPOMArHUTHI,
JJIEKTPOJIBUTaTENb, YCKOPUTEIH JJIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIMHUM WHIYKIUY MarHUTHOTO TOJIS.

B3aumopeicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHiia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEeKTPOMarHUTHOM UHTYKIIHH.

IIpaBuio JleHua.

3aBUCUMOCTBD JIEKTPOIBUKYILEN CUIIBI UHIYKIIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O MOTOKa.

SIBrieHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydyeHre MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.



HccnenoBanue AeCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sSBIEHUS AJIEKTPOMArHUTHON WHIYKITHH.

Paznen 5. KoJsieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHbsle KoJ1eOanus

Konebarenbnast cucrema. CBoOOAHBIE MexaHMuYecKue Kojebanus. [apMoHudeckue KoseOaHUs.
[lepuon, dwactora, amrmumryna u ¢asa konebanuid. [IpykuHHBI MasTHUK. MaTeMaTHYeCKUW MAasTHUK.
VYpaBHeHHe rapMOHUYECKUX KoJeOanwuii. [IpeBpaiienne s3Hepruu npu rapMOHUYECKUX KOJIeOaHHUX.

Konebartenbubiit koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJIeOaHUsI B HI€aIbHOM KoJieOaTeIbHOM
KOHTYype. AHAJOTUsl MEXAY MEXaHMYECKUMHU U 3JIEKTPOMArHUTHBIMU KojeOanusmu. Popmyna Tomcona.
3aKOH COXpaHEHHUs PHEPTUH B UJICATTLHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aryxaroumx KojeOaHWsIX. BbiHyXIeHHbIe MexaHUUecKkue Konebanus. Pe3onanc.
By aeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[Tepemennbiii  TOK. CHHYCOMJAIBHBIA TEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO0  TOKA.
AMIITUTYHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpanchopmarop. [IponsBoacTso, nepenaya v NOTpeOICHUE FIEKTPUUECKON S3HEPTUU. DKOJIOTHUECKHE
PUCKH MpPU MPOU3BOACTBE AIEKTPO3Hepruu. KynbTypa HCIOIB30BaHUS 3JIEKTPOIHEPTUU B IOBCEIHEBHOU
KU3HHU.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: DJIIEKTPUYECKUM 3BOHOK, I'€HEpaTop
IIEPEMEHHOTI0 TOKA, JIMHUM JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJieOaTeNbHON cucTeMbl (PYKUHHBIN UM MAaTEeMaTUYECKUI MasITHUK).

HaGumrotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIEOaHNUS.

OcmorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa M HaNpsOKEHUS OT BPEMEHH) AJIS 3JIEKTPOMAarHUTHBIX
KoJ1e0aHuH.

Pe3oHanc 1mpu 1OCIENOBAaTENbHOM  COEIMHEHUU PE3UCTOpA, KAaTyIIKM HWHAYKTUBHOCTH W
KOHJIEHCATOopa.

Mopenb TMHUN IEKTPOIIepEaadH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomol

HccnenoBanue 3aBUCUMOCTH MEpUOJIa MaNbIX KoJeOaHWH Ipy3a Ha HUTU OT JUIMHBI HUTH U MAacChl
rpys3a.

HccnenoBanne nepeMEHHOrO TOKA B LENHM U3 IIOCIEIOBAaTEIbHO COCAUHEHHBIX KOHIEHCATOpa,
KaTYyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60IHbL

MexaHnueckue BOJIHBI, YCIOBHs pacnpoctpaHenus. Ilepuon. CkopocTh pacnpocTpaHEHHs U JUIMHA
BosiHBI. [lonepeunsie u npoaoibHbIE BOJHBL. HTepdepenus u nudpakiuus MEXaHHYECKUX BOJH.

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

DNEeKTpOMarHUTHbIE BOJIHBL. Y CIOBUSI M3JyY€HUs JIEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHTarus
BekTopoB E, B, V B snekTpomarHuTHOH BosiHE. CBOMCTBA 3JEKTPOMATrHUTHBIX BOJH: OTpPa)KeHUE,
npesioMIIeHue, Nospuzanus, Tudpaxuus, nareppeperus. CKOpoCTh 31EKTPOMAarHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIBI paIUOCBS3U U TeNEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuuyeckue ycTpOHCTBa UM  NPAKTHUECKOE TMPHUMEHEHHE: MY3bIKaJlbHble  HMHCTPYMEHTHI,
yIbTPa3ByKOBasi JMAarHOCTUKA B TEXHUKE M MEAMIMHE, pajap, paauoNpUEMHUK, TEJIEBH30p, aHTEHHA,
tenepon, CBU-neus.



Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Konebmromieecs Te10 Kak HCTOYHUK 3BYKa.

HaGmoienne oTpakeHus U IpeOMIICHUS MEXaHUYECKIX BOJIH.

Habmonenue untepdepeHunu u AMPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMIA.

UccnegoBanue CBOWCTB AJCKTPOMArHUTHBIX BOJIH: OTpPaKEHUE, NPEIOMIICHHE, MOJsSpU3alus,
mudpakus, HHTepdepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsamosMHEHOE pacIpOCTpaHEHHUE CBETA B OAHOPOAHOM cpene. JIyu cera.
TodeuHbIil HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B IJIOCKOM 3epKalie.

[Ipenomiienue cBera. 3aKOHBI MpeIoMIICHHS cBeTa. AOCOMIOTHBIN MOKa3aresb npenomiienus. [lonHoe
BHYTpeHHee oTpaxeHue. [IpenenbHbIil yroi MoJHOro BHYTPEHHET0 OTPaKECHHUS.

Hucnepcus cseta. CroxxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue U paccenBaronye JUH3bl. ToHKas JguH3a. DOKYCHOE PACCTOSHUE W ONTHYECKas CHUiia
ToHKOM nuH3bI. [locTpoeHne m3o0paxeHuii B coOMparONIMX M paccerBarouIuXx juH3ax. Dopmyrna TOHKOM
JIMH3BI. YBEeIWYEHHUE, JaBaeMOe JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepennus cera. KorepeHTHblE HMCTOYHUKH. YCIOBUS HaOMIOIEHUS
MakCUMyMOB M MHUHHUMYMOB B HMHTEPQEPEHIIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceera. Judpakinuonnas pemeérka. YciaoBHe HAOMIONCHHUS TIABHBIX MaKCHMYMOB IIPH
MaJeHUH MOHOXPOMATHYECKOT0 CBeTa Ha JU(PPAKIIUOHHYIO PEHIETKY.

[Honsipuszanus ceera.

TexHu4eckue ycTporcTBa U MPAKTUYECKOE MPUMEHEHHUE: OUKH, JIyra, oToarmapar, MpOeKIIMOHHbIN
amnmapar, MUKpPOCKOTI, TeJIECKOI, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS PEHIETKA, TTOJISIPOU.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHne, OTpakeHHe U mpernoMieHne cBeta. OnTuueckue mpruoopsl.

[TonHOE BHYTpeHHEEe oTpakeHHne. MoJienb CBETOBO1A.

WccnenoBanue cBONCTB N300paXKeHU B TMH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Habmtonenue natepdepeHnnu caera.

Ha6nronenue qudpakuuu cera.

HaGmronenue qucnepcuu certa.

[Tonyyenue cnekTpa ¢ HTOMOIIBIO PU3MBI.

[Tonydenue cekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKY.

Habutoienue nonsipusanuu cBera.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol

N3mepenne nokazarens NpeoMIIEHUs CTEKJIA.

HccnenoBanune cBOWCTB N300paKeHHIA B TUH3aX.

Hab6mronenue qucnepcuu cera.

Pa3nes 6. OcHOBBI CIeIMAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

I'panunel  OPUMEHMMOCTH — KJIACCMUECKOM  MexaHuku. [locTynaTtsl  crnenuanbHOW — TEOpHUH
OTHOCHUTENIbHOCTU: WHBAPHUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe, NMPUHIUI OTHOCHUTEIBbHOCTU
OHHIITEHHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIEHHE BPEMEHHU U COKPAILlEHUE JITTHHBI.



DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIBI.
CBs3b MACCBhI C SHEPTUEH U UMITYJIbCOM PEIISITUBUCTCKOM YaCTHUIIbI. DHEPIHUs MOKOSI.

Paszpen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®dotonbl. Dopmyna [Tnanka cBs3u SHEPrUM POTOHA C €T0 YACTOTONH. DHEPIrus U UMIYJIbC (DOTOHA.
OtkpeiTe u wuccaenoBanue ¢orodpdexra. Onbitel A. I'. CromeroBa. 3akonbl (oTtodddexra.
VYpaBuenue DiinmreiiHa i porodddexra. «KpacHas rpanuna» Gotorddexra.
JaBnenne cBera. Onbwithl [1. H. JIeGenena.
XHUMHUYECKOE IEHCTBHE CBETA.
TexHuueckue yCTpoiicTBa M NPAKTUYECKOE NPUMEHEHHUE: (OTOIIEMEHT, (POTOJATUMK, CONHEUHAsS
Oarapesi, CBETOIHOI.
Jlemoncmpayuu
®dotor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodpdekra.
Cseroauos.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. Ombitel Pesepdopna mo paccesHuto o -dactuil. [lmanerapHass mozeinb
atoma. [loctynarel Bopa. M3nydenue u moriomeHnue (GOTOHOB TpH IMEPEXojAe aToMa C OJHOTO ypPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CrieKTp ypOBHEW SHEPTUU aTOMa BOJIOPO/IaA.
BonnoBsele cBoiicTBa yactuil. Bonnsl e bpoiins. KopmyckyasipHO-BOIHOBOM Tyamu3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.
TexHuueckue ycTpoilcTBa M NPAKTUYECKOE MPUMEHEHHE: CHEKTPAJIbHBIA aHalu3 (CHEKTPOCKOIN),
na3ep, KBAaHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
Habmoienne nuHeHvaThIX CIeKTPOB U3ITyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol
HalGmronenue nuHeiyaToro criekTpa.
Tema 3. Amomnoe aopo
DKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOCHHS snpa. OTKpbITHE pagu0aKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuto cocrtaBa paauOaKTHBHOTO u3nydeHus. CBoiicTBa anbga-, Oera-, ramma-
W3IIydeHus. BiausiHue paoakTUBHOCTH Ha KUBBIC OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hyknonnas mogens siapa [eitsen6epra—MBanenko. 3apsin sipa.
MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacnan. DJEKTPOHHBIM M TO3UTPOHHBIM  Oera-pacnan. [‘amma-uznydenue. 3akoH
paZlMnOaKTUBHOIO pacnaja.

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

SnepHsle peakuuu. JleieHUe U CUHTE3 SAEP.

SAnepusiii peaktop. Tepmosnepusiit cunTe3. [IpoOremMbl M TEPCNEKTUBBI SJIEPHON SHEPTrETUKU.
DKOJIOTMYECKHUE aCHEKTHI SIACPHON YHEPTETHUKH.

OnemeHTapHbIe YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOIIOICHUS U PETUCTPALIUH SJIEMEHTApHBIX YacTHII.
OyHaamMeHTaIbHble B3auMoeiicTBusl. EqUHCTBO (pu3nueckoil KapTUHbBI MHpa.

TexHudeckue ycTpoucTBa M MPAKTUYECKOE NMPHUMEHEHHE: JTO3MMETp, Kamepa BuiibcoHa, saepHbIN
peakTop, aToMHast bomoa.



Jlemoncmpayuu

CY€TurK MOHU3UPYIOIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMHUU U ACTPOPUZUKH

Dtanbl pa3BuThs actpoHoMud. [IpukiaHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE aCTPOHOMUM.

Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, KX BUIUMOE ABHKCHHUE.

Conneynas cucrema.

Comuue. ConHeyHass akTUBHOCTh. Mcrounuk sHeprum ConHua v 3BE31. 3BE3/bI, X OCHOBHBIC
XapakTEepUCTUKU.  JluarpaMma  «CHEKTpasibHBIA ~ KJacC  —  CBETHUMOCTBbY».  3BE3/AbI  TJIaBHOM
MOCJIeIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3] TJIABHOM IOCJIEIOBATEIHLHOCTH.
Buytpennee ctpoenue 3B€31. COBpEMEHHBIE NMPEACTABICHUS O MPOUCXOXKACHUM M 3Boyironuu ConHia u
3BE3. DTanbl )KU3HHU 3BE3.

Mneunslii [1yte — Hama ["anaktuka. I[Tonoxxenne n neuxenue Connua B I'anakTuke. TUIBI ralakTHK.
Papnoranaktuku u kBazapbsl. YEpHbIE ObIPHI B SIAPAX rajJaKkTHK.

Bcenennas. Pacmupenune Bcenennoil. 3akon Xa0O6ma. Pa36eranue ramaktuk. Teopust Bbonbiioro
B3pbIBa. PeuKTOBOE M3IIydeHuUe.

MacmrabHas ctpykTypa Beenennoil. MeraraiakTuka.

Hepeménnsie npobdieMbl acCTpOHOMUMU.

Yuenuueckue nabnooenus

HaGmronienuss HEBOOPYKEHHBIM TJIa30M C HCMOJIb30BAHMEM KOMIBIOTEPHBIX MPUIOKEHUN Ui
onpeeleHUsl TOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3fusi CeBepHOro
MOJIYLIAPUS U SIPKUE 3BE3]IBI.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

Oo6o0maronee NoBTOpeHne

Ponb pu3ukn 1 acTpOHOMHH B 3KOHOMUYECKOH, TEXHOJIOTUYECKOH, COITMATIbHON U ATHUYECKOH chepax
NEeSITeTLHOCTH YEJIOBEKa, pOJib U MECTO (PM3MKH U aCTPOHOMHUU B COBPEMEHHOM HAay4YHOW KapTHHE MUDA,
ponb ¢pu3nYecKoil Teopuu B (HOPMHUPOBAHHM MPEICTaBICHUNA O (U3MUECKON KapTUHE MHpa, MECTO
¢bu3nueckoil KapTHHBI MUpa B OOIIEM psAIy COBPEMEHHBIX E€CTECTBEHHO-HAyUYHBIX MPEACTABICHUN O
MPUPOJE.

MesknpeamMeTHbie CBSI3H

Nzyuenne xypca pusuku 6a30Boro ypoBHs B 11 kimacce ocymiecTBisieTcs ¢ yu€TOM COJep>KaTENbHbBIX
MEXMPEIMETHBIX CBsI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamusi, CBA3aHHBIE C HM3yUYEHUEM METOJOB HAy4YHOIO MO3HAHUS: SBJICHHE,
HaydHbId (akT, rUnoTe3a, (Qu3nueckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIEPUMEHT,
MOJEJIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMBbl YpaBHEHUN, TPUTOHOMETpUYECKHE (DYHKIMU: CUHYC, KOCHHYC,
TAHTE€HC, KOTAHIE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJECTBO, BEKTOPHl M HX HNPOEKIHH HAa OCH
KOOPJMHAT, CIIOKEHHE BEKTOPOB, IMPOW3BOJHBIC DJIEMEHTAPHBIX (YHKIUWA, TPU3HAKKA MMOJ00US
TPEYroJbHUKOB, ONPeIeTICHIE MIOMAAN IIOCKUX GUryp U o0bEMa Ted.

buonocus: snextpuueckue SBIEHUS B )KUBOU pUPOJIE, KoeOaTebHbIE IBIKEHUS B )KUBOM TIPUPO/IE,
ONTUYECKUE SIBJICHUS B )KUBOW IPUPOJIE, NEUCTBUE PAJUALINK HA )KUBBIE OPTaHU3MBI.

Xumusa: CTpO€HHE aTOMOB W MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPABIX TeJl, MEXAHU3MbI
00pa30BaHMs KPUCTATUIMIECKON PEIIETKU, CIIEKTPATbHBIN aHAIH3.

Teoepaghus: MarHUTHBIE TIOTIOCA 3€MJIH, 3aJIEKU MAaTHUTHBIX Py, (POTOCHEMKA 3eMHOI TTOBEPXHOCTH,
MPEACKA3aHUE 3EMIIETPSICEHUM.



Texunonoeusi: TUHUU  BJEKTpoIlepesrad, TeHepaTop MEPEeMEHHOTO TOKa, AJIEKTPOJBHUIaTElNb,
WHIYKIIMOHHAS TIeYb, pajap, paauonpuEéMHUK, TeIeBU30p, aHTeHHA, TenedoH, CBY-meub, mpoeKInmoHHbBIN
amnmapart, BOJIOKOHHAsI ONITHKA, COJTHEYHas Oarapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne ydeOHOTO TpenMera «DPu3mka» Ha YpPOBHE CpelaHEro oOmero oOpa3oBaHus (0a30BBIi
YPOBEHbB) JOJKHO OOECIEYUTh MOCTHIKCHUE CICAYIOIINX JTMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS YueOHOro npeamera «Du3nka» JOIKHBI OTPaXaTh TOTOBHOCTD U
CHOCOOHOCTh OOy4aroIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIUEH JIMYHOCTH,
CUCTEeMON IEHHOCTHBIX OpHUEHTAlUil, TO3UTUBHBIX BHYTPEHHHUX YyOEXKJCHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHIHCKOTO OOIIEeCTBA, pACIIUPEHUE JKU3HEHHOTO OIBITa M ONbITa
JESTEeTBbHOCTH B TPOIECCE PeaTn3aliid OCHOBHBIX HANpPaBICHUI BOCIUTATEIBHON AEATEIBHOCTH, B TOM
quCclie B YaCTH:

1) rpa:knaHcKoOro BOCIUTAHUS:

c(OPMHPOBAHHOCTH TPAKAAHCKON MO3UIIUN 00yUYaIOMIErocsi KaK aKTUBHOTO M OTBETCTBEHHOTO YJICHA
POCCHIICKOTO 00I1IECTBA;

MPUHATHE TPAIUIIMOHHBIX 00IEYEeTTOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEPECAX IPAKJAHCKOT0 OOIIECTBa, y4acTBOBATh B
caMOyIpaBJIeHHH B 00pa30BaTEIbHON OpraHU3aINH;

YMEHHE B3aUMOCHWCTBOBATH C COIHMAJIHHBIMH WHCTHTYTaMH B COOTBETCTBUU C UX (QYHKIUAMHU H
Ha3HAYCHHEM;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKOMN T'pa)/1aHCKON UIEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHMSM DPOCCUHCKHUX YUEHBIX B
o0nactu (PU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;

CIOCOOHOCTh OIIEHMBAaTh CHUTYallMI0O M IPUHAMAaTh OCO3HAHHBIC pEIIEHHs, OPHUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJIa B MOCTPOSHHUE YCTOWYMUBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYAs OSCTETHKY HAy4YHOTO TBOpPYECTBA, IPHUCYIIETO
¢duznyeckoil Hayke;

5) Tpy/10BOr0 BOCIIMTAHUS

WHTEPEC K Pa3NUYHBIM cdepam MpodeCCHOHATBHON NeSTENFHOCTH, B TOM YHCJE CBS3aHHBIM C
Gu3MKOM M TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynyliei mpodeccuu M peann30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 00JaCTH (PM3UKHU HA MPOTSKEHUU
BCEH KHU3HMU,

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTH KOJIOTUYECKON KYJIBTYphl, OCO3HAaHUE TTI00AIBHOTO XapaKTepa 3KOJOTMYECKUX
npobiewm;



IJIAHUPOBAHUE M OCYIIECTBJICHHE JIEMUCTBUM B OKpYXKAIOIIEH cpelle Ha OCHOBE 3HAHUS Iejei
YCTOMYHUBOTO Pa3BUTHS YEIOBEUECTBA;

pacUIMpeHHe OMbITa EATEIbHOCTH SKOJIOTMUYECKOM HAMpPaBIEHHOCTH HAa OCHOBE UMEIOLIUXCS 3HAHUM
1o (usuKe;

7) HEHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKw;

OCO3HAHWE I[IEHHOCTH HAyYHOW JEATEIhHOCTH, TOTOBHOCTH B TMpOIECCe U3YYCHHUS (PUUKH
OCYIIECTBJISTH MIPOCKTHYIO M UCCIIEIOBATEILCKYIO IEATEIbHOCTh HHINBUIyalIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble Jjornyeckue aeicTBHA:

CaMOCTOATENIbHO (hOPMYJIUPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEIEIATH LEIH IS TSIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX JTOCTUIKEHUS,

BBISIBJIATh 3aKOHOMEPHOCTH U MTPOTHUBOPEYHS B PACCMATPUBAEMBIX (PU3MUECKUX SIBJIICHUSX;

paszpabaThiBaTh IJIaH pELIEHUS MPOOJIeMbl C YYETOM aHaIM3a HMMEIOIIMXCS MaTepUaJbHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIHLHOCThH, OLICHMBATh COOTBETCTBHE PE3YyJIbTATOB IIEJSM, OIEHWBATH
PHUCKH MOCTEACTBUMN JACSTEIBHOCTH,

KOOPJIUHHUPOBAThH U BBHIMOIHITH PabOTY B YCIOBUSAX PEAIbHOTO, BUPTYAIbHOTO M KOMOMHUPOBAHHOTO
B3aMMOJICHCTBU,

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

Ba3oBbie ucciie10BaTEIbCKHE AeHCTBHS.

BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KIIFOUEBBIMU MMOHATUSIMHU U METOJIaMU (DU3UYECKON HAYKH;

BIIaJIETh HaBBIKAMU Y4e€OHO-HCCIIEIOBATENbCKOM U MPOEKTHOM [eATeNbHOCTH B oOnactu (pusmkw,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHWCKY METOJOB peIIeHHs 3a1ad (hu3nueckoro
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMS;

BIIQJIETh BUJAMU JEATEIBHOCTH TIO0 TIOJIYYEHHUIO HOBOTO 3HAHUS, €ro HWHTEPHpETalNH,
MpeoOpa30BaHUIO U MMPUMEHEHUIO B PA3NTUYHBIX YYEOHBIX CHUTYAIUSIX, B TOM YHCIE MPH CO3AaHUU Y4eOHBIX
MPOEKTOB B 00JacT (HU3HKHU;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyalM3UPOBATh 3a/1ady, BBIJBUTaTh THUIOTE3y €€
pelieHusi, HaXxOIuTh apryMEHTBhI JJIs JO0Ka3aTelbCTBa CBOMX YTBEPXKICHUM, 3aJaBaTh MapaMmeTpbl M
KPUTEpPUU PELICHMUS;

AQHAIM3UPOBATh TOJIYYCHHBIE B XOJE pEUICHUs 3a/ayd pPe3yJbTaTbl, KPUTUUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTH, TIPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a]]a4 B 00pa30BaTEIbHOMN JAEATEIHBHOCTH, B TOM YHUCJIE MPU
W3Y4YEeHUU (DU3HKY;

JlaBaTh OLEHKY HOBBIM CHTYAIIUSM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

YMETh NIEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJIEU, TPEAJIaraTh OPUTHHAIbHBIE TTOJAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

PabGora ¢ undopmanmeii:

BJIQJIETh HAaBBIKAMH TOJIY4eHHS WH(OpManuu (PU3NUECKOrO COJAEP)KAHHS W3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITETILHO OCYIIECTBIIATh MOUCK, aHAIIW3, CUCTEMATH3AIUIO0 U WHTEPIIpEeTalui0 HHpopMauu
pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAITUH;



UCIIOJIb30BaTh CPENCTBA HMHGOPMAIMOHHBIX ¥ KOMMYHHKAIMOHHBIX TEXHOJOTMH B pEIICHHU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3alMOHHBIX 33724 ¢ COOJIIOJICHHEM TPeOOBaHUN IPrOHOMHUKH,
TEXHUKA O€30MaCHOCTH, THUTHEHBI, pecypcocOepexeHus, MpaBOBBIX W OITHUYECKUX HOPM, HOPM
nH(OPMAIMOHHON 0E30MaCHOCTH;

CO3/1aBaTh TEKCThl (DM3MUYCCKOTO COACPKAHHUS B pa3aM4yHbIX (opmarax ¢ y4éTOM Ha3HAYCHHS
UH(OPMAIIMHU | ISJICBOI ayTUTOPUH, BEIOMPAst ONTHMAIbHYIO (OPMY MPECTABICHHS U BU3YyaTU3allHH.

KoMMyHHUKaTHBHBbIE YHHBepcalbHble y4eOHbIe JeilicTBUA:

OCYILIECTBIATH OOIICHHE HA YpOKaX (PU3UKHU U BO BHEYPOUHOU JIEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYaTh KOH(GIUKTHL;

Pa3BEPHYTO U JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHIUBUAYAIIbHON pabOTHI;

BBIOMpATh TEMATHKY M METOJIbl COBMECTHBIX JIEHCTBUH C yUETOM OOIIMX UHTEPECOB M BO3MOKHOCTEM
KaXKJI0T0 WieHa KOJIJICKTUBA;

MPUHUMATH 1T COBMECTHOW JESTEIbHOCTH, OPraHU30BBIBATh U KOOPAWHUPOBATH JACUCTBUS O €€
JTOCTIDKEHHUIO: COCTABJIATh TUIAH JICHCTBUH, paclpeesiaTh poiu ¢ Y46TOM MHEHHH YYaCTHHKOB, OOCYXIaTh
pe3yNbTaThl COBMECTHON pabOTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIAJa W KaXJAOr0 yYaCTHHKAa KOMaHAbl B OOIIMI pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

MpeJyIarath HOBBIE MPOEKTHI, OIICHUBATh UACU C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKON
3HAYUMOCTH;

OCYILIECTBISITh TMO3UTUBHOE CTPATETHYECKOE TMOBEICHHWE B Pa3UYHBIX CUTYALUSX, MPOSIBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PerynasiTuBHbIe yHUBEpPCAJIbHbIC YUeOHBbIE 1eliCTBUA
Camoopranmszaums:
CaMOCTOSITEJIbHO OCYIIECTBIIATh IMO3HABATEIbHYIO ACSITEIbHOCTh B 00JAaCTH (DPU3UKU U aCTPOHOMHUH,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4U;
CaMOCTOSITEJIbHO COCTAaBJIATH IUIAaH PEUICHMs] PACYETHBIX M KaYECTBEHHBIX 3aJad, IUIAH BBIIOJHEHUS
MPAKTUYECKOH pabOThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3ZMOYKHOCTEH U MPEANOUYTEHUH;
JlaBaTh OLEHKY HOBBIM CUTYAaIlUsIM;
paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;
JieNaTh OCO3HAHHBIN BBIOOD, apIryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIlICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
croco0cTBOBaTh (OPMHUPOBAHUIO UM TPOSBICHUIO DJPYAULMU B 00JAaCTH (U3MUKH, IOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEBHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:
JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTb KOPPEKTUBHI B JI€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE
PEe3yIbTATOB LIEIISAM;
BJIIETh HABbIKAMHU TI03HABATENbHOM pedIeKCMH KaK OCO3HAaHUS COBEpIIAEMBbIX JEHCTBUI U
MBICIUTENBHBIX [TPOLIECCOB, X PE3YNIbTATOB U OCHOBAHMIA;
HCIOJIb30BATh MPUEMBI pedIIeKCHUH IS OLICHKU CUTYaIlUH, BEIOOpA BEPHOTO PELICHHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUXKEHUIO;
MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;
NIPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apIyMEHTHI IPYTUX IIPHU aHAIMU3€E PE3YNIbTaTOB ACATEIbHOCTH;
MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.



B mponecce goctukeHHs! TMUHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MPOTPaMMBbl 1O (PU3UKE Al YPOBHSA
cpenHero ooOmero o60pazoBaHusl Y OOYYalOIIMXCS COBEPIIEHCTBYETCS SMOIMOHAJIBHBIM HHTEJUIEKT,
MPEIOoJIararoii chOPMUPOBAHHOCTE:

CaMOCO3HaHUs, BKJIOYAIOUIET0 CIOCOOHOCTh MOHUMAaTh CBOE 3MOILMOHAIBHOE COCTOSHUE, BUAETH
HaIpaBJICHUs Pa3BUTHS COOCTBEHHON AMOLIMOHANIbHOM cpepbl, ObITH yBEPEHHBIM B cele;

CaMOpEeryJIUpOBaHMsl, BKIIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHUE, CITIOCOOHOCTh a/lalTUPOBATHCS K AMOIMOHAIBHBIM M3MEHEHUSM M MPOSBISATH THOKOCTh, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLIM{, BKJIIOYAIONICH CTpEeMJIEHHE K JOCTH)KCHUIO LIEIH U YCIEXy, ONTHMH3M,
MHUIUATUBHOCTh, YMEHUE I€WCTBOBATH UCXO/SI U3 CBOMX BO3MOYKHOCTEH;

HMIIATUH, BKIIOYAOIIEH CIIOCOOHOCTh MOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE IPYTUX, YUUTHIBATH €TO
IIPU OCYILECTBIICHUH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COTNIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTH BBICTPAMBATh OTHOILIEHUS C JIPYTHMMH JIIOJbMHU,
3a00TUTHCA, TIPOSBIATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

IHNPEAMETHBIE PE3YJBTATbBI

K xoHny o6yuyenus B 10 kiacce npeaMeTHble pe3yiabTaTbl Ha 6a30BOM YpPOBHE JOJDKHBI OTpaXKaTb
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JEMOHCTPHPOBATh Ha MpPUMEPaX PoJib U MeCTO (pu3uKu B (OPMHUPOBAHUU COBPEMEHHOW HAyYHOMU
KapTHUHBI MUPa, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOMN AESITEIBHOCTH JHOJEH;

YUUTHIBATh TPaHMULbI NPUMEHEHUS H3YyYEHHBIX (U3UUECKUX MOJeNeil: MarepuaiabHas TOUKa,
MHepLUalbHas CUCTeMa OTCY€Ta, aOCONIOTHO TBEPIOE TEN0, UACATIbHBIN ra3, MOJEIM CTPOCHUS Ta30B,
AKHUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN JIEKTPUUECKHUI 3apsi/i IPU PeIIeHUU PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (PU3NYECKUE SBICHHS (TIPOLECCH) M OOBICHATh MX HAa OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA W JJIEKTPOJAMHAMMKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JABM)KEHHE, CBOOOJHOE MajJeHUE TeJ, IBM)KEHUE IO OKPYKHOCTH,
MHepLus, B3auMojeiicteue tel, 1uddy3us, OpoyHOBCKOE JABMKEHUE, CTPOSHHE KUAKOCTEH M TBEPABIX Te,
HU3MeHeHrne o0bEMa Tel MpHU HarpeBaHUHU (OXJIAX/IEHUH), TEIUIOBOE paBHOBECHE, UCIIapEeHUe, KOHIEHC Callts,
IJIABJICHUE, KPUCTAJUIM3allMsl, KWUIIEHWE, BIAXHOCTh BO3/lyXd, IOBBIIICHHWE JABJIECHUS Tra3a IPU €ro
HarpeBaHUU B 3aKPBITOM COCYZAE, CBA3b MEXAY I[apaMeTpaMH COCTOSHUsS Ta3a B H30Ipoleccax,
JJIEKTPU3aLHU TEJl, B3AUMOJIECHCTBUE 3aps/I0B;

ONKCHIBATh MEXAHMYECKOE JABM)KEHHE, HCIOJIb3YyS (PU3MUYECKHe BEIMYMHBI: KOOpAMHATA, MYTh,
IIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHUla, HUMIIYJIbC Tella, KUHETHYECKas DHEPIHus,
MOTEHIMAJIbHAsE YHEeprus, MexaHuyeckas pa0oTa, MeXaHHMYeCKash MOIIHOCTb; NMPU ONUCAHUU MPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX O0003HAU€HUS M E€IUHHULBI, HaXOIUTh
(opMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIMUUHY C JPYTUMHU BETUYUHAMU;

ONUCHIBATh M3yUYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBJIEHUS, MCIONb3yd (PU3MUECKHe
BEIIMYUHBI: JIaBJICHUE Tra3a, TEMIEparypa, CpedHsAs KUHETHUYECKas HHEPrus XaOoTHUYECKOrO JBHUYKEHUS
MOJIEKYJI, CPEIHEKBAJPAaTUYHAsI CKOPOCTh MOJIEKYJ, KOJMUYECTBO TEIJIOTHI, BHYTPEHHSSI dHEprus, padora
raza, Ko3QpQUIUEHT MOJE3HOTO IEHCTBHS TEIUIOBOTO IBUTATENs; MPH OMHMCAHWU MPABUIHHO TPAKTOBATh
(bu3NYeCKUi CMBICT HCHOJB3YEMBIX BEIWYMH, UX OOO3HAUEHHUS U EIUHUIIBI, HAXOIUTH (QOPMYJIbI,
CBSI3bIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMUMHAM;

OINMCHIBAaTh W3YYEHHBIE IEKTPUUYECKUE CBOMICTBA BEIIECTBA M JIEKTPUUYECKHUE SBJIECHUS (IIPOLIECCHI),
UCHOJIB3YS (pU3MYECKHe BEIMUYMHBI: AJIEKTPUUYECKUI 3apsl], AJIEKTPUUYECKOEe I0Jie, HANPSKEHHOCTh MOJIA,
MOTEHIIMAJ, pPa3HOCTh MOTEHLMAJOB; IpPH ONUCAHUM MPaBWIBHO TPAKTOBaTh (PU3UUYECKUI CMBICI
UCTOJb3yEeMbIX BEJIWYHMH, UX OOO3HAYEHMS M EJUHMIIbI, YKa3bIBaThb (OPMYJIbI, CBS3BIBAIOIIME TaHHYIO
(u3MYECKyIO BEIMUMHY C IPYTHMMH BEJHYMHAMY;



aHAJIM3UPOBaATh (PU3UYECKUE MPOLECCHl U SIBICHHUA, HUCIONIBb3YS (PU3MUecKHe 3aKOHBl M MPUHIUIIBL:
3akoH BcemupHoro tsaroteHus, |, Il u Il 3akonsr HproToHa, 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPIHH,
3aKOH COXpaHEHMs UMITYJIbCA, IPUHLIMII CYNIEPIIO3ULIMU CHJI, IPUHLIUII PaBHOIIPaBUS MHEPLIUAIbHBIX CUCTEM
OTCYETA, MOJEKYJISIPHO-KUHETUUECKYI0 TEOPHUIO CTPOEHUS BEILECTBA, Ia30BbI€ 3aKOHBI, CBA3b CpEIHEN
KMHETUYECKOM DHEPruM TEIJIOBOIO JIBMXKEHHUS MOJIEKY1 C aOCONIOTHOW TeMIlepaTypoi, MEepBBIA 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPaHEHUs JJIEKTPUYECKOro 3apsiaa, 3akoH KyioHa, mpu 3TOM pa3nuyarhb
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MAaTeMaTH4eCKOE BBIPAKEHHE W YCJOBUS (TpaHMLBI, 00IaCTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHLUIIBI IEUCTBUS MAILIUH, TPUOOPOB U TEXHUYECKUX YCTPONCTB; pa3anvarh
yCIIOBUS UX 0€30IaCHOT0 UCTIOJIB30BAaHUS B TIOBCETHEBHOM JKU3HU;

BBITOJIHATE SKCIIEPUMEHTHI 110 MCCIIEIOBAHNIO (PU3MUECKUX SBJICHUN U MPOIIECCOB C UCIIOIB30BaHUEM
OpSMBIX U KOCBEHHBIX H3MEpPEHHH, MpH 3TOM (OPMYIHPOBATH MpobieMy/3aqady M TUIIOTE3Y y4eOHOTo
SKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO O00OpYyAOBaHHSA, NPOBOAUTH OMNbBIT H
(GbopMyIUpOBaTh BHIBOJIBI;

OCYILIECTBISATh MNpPSIMbIE M KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEIMYHH, NPH ITOM BBIOMPATH
ONTUMAJIbHBIN CLIOCOO M3MEPEHUS U UCII0JIb30BATh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN N3MEPEHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMU BEIUYMHAMU C UCIOJIB30BAaHUEM IPSIMBIX
U3MEpEeHUl, TPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYYECHHONW 3aBUCHUMOCTH
(bu3NYeCKUX BETMYMH B BUJE TAOIUI] U TPApHUKOB, AETATh BEIBOBI 10 Pe3yJIbTaTaM UCCIIETOBAHMS;

coOmonate mpaBmia O€30MacHOTO TpyAa MpPH IMPOBEACHWW HCCIENOBAaHMNA B paMKax y4eOHOTO
OKCIIEPUMEHTa,  y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOM  JEATEIbHOCTH C  HCIOJIb30BAHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

pemaTb pacy€THBIC 3a/1a4M C SBHO 33aHHOW (U3UYECKON MOJEIBIO, UCIOIb3YS (PU3NIECKUE 3aKOHBI
Y TIPUHIIUIIBL, HA OCHOBE aHAJM3a yCJIOBHA 33Ja4d BHIOMPATh (GU3UYECKYIO MOJIENb, BBIICIATH (PU3HUECKUe
BEJIMYUHBI U (OPMYIIbI, HEOOXOAUMBIE Ui €€ peIIeHHs], MPOBOJUTh PACYETHl U OIEHUBATh PEaTbHOCTH
MOJIYYEHHOT0 3HAYCHUS (PU3HUECKON BEIIUYUHBL,

pelaTh Ka4eCTBEHHbIE 3a/1a4M: BHICTPAUBATh JIOTHYECKU HEIIPOTUBOPEUUBYIO LIETIOUKY PaCCyKIECHUI
C OIOPOH Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHUS;

UCMOJb30BaTh IpPHU PpEHIEHUH Y4eOHBIX 3aJady COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJOTUU [UIs
MIOUCKA, CTPYKTYPUpPOBAaHUS, WHTEpHpETalMd M TPEACTaBICHUS Y4YeOHOH U HayYyHO-TIOMYJISIPHOMN
nH(pOpMallUK, TOJYYEHHOM M3 pPAa3IMYHBIX HCTOYHUKOB, KPUTHUECKHU aHAJIM3UPOBATH IOJIy4aeMYIO
nH(pOpMaILHIO;

NPUBOANTH TMPHUMEPHl BKJIAZAA POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYyKH,
00BSICHEHHUE MTPOLIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHYECKUE 3HAHMUA M0 (U3MKE B IOBCEAHEBHOW KHU3HU s oOecnedyeHus
0€e30MacHOCTH Mpu o0pallleHnu ¢ TpudopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, Ul COXPAHEHUS 3/I0pPOBbS U
COOJIIOJICHHSI HOPM KOJIOTHYECKOT0 MOBEACHUS B OKpYXKarollel cpene;

pa0oTaTh B IpyIIie C BHITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, MIIAaHUPOBATh PabOTy TPYIIIHI,
paloHaIbHO pACIpEAeNsaTh OOS3aHHOCTH U IUIAHUPOBATH AESTENBHOCTh B HECTAHJAPTHBIX CUTYalLUsX,
a/IeKBaTHO OIIEHMBATh BKJIAJ KaX/I0r0 U3 YYaCTHUKOB TPYIIIbI B PEHICHUE pacCMaTPUBAEMON MTPOOIEMBI.

K xonny ob6yuyenus B 11 kiacce mpeaMeTHbIe pe3yiabTaTbl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaXKaTb
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

J€MOHCTPUPOBATh Ha MpUMEpax posib U MecTo (pu3MKu B (GOPMUPOBAHWU COBPEMEHHON Hay4yHOU
KapTUHBI MUpPA, B Pa3BUTUN COBPEMEHHON TEXHUKH M TEXHOJOTHH, B MPAKTUYECKON JEATEIIbHOCTH JIFOAEH,
LEJIOCTHOCTh ¥ €MHCTBO (pr3MUecKoi KapTUHBI MHUPA;

YUUTHIBATh TPAHULBI MPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJEJeH: TOUEUHBIH SJIeKTpUUEeCKUN
3apsij, Jy4 CBeTa, TOYEUHbII UCTOUYHUK CBETA, S/IEpHAsi MOJEb aToMa, HYKJIOHHAsE MOJIETIb aTOMHOIO Spa
IIpU pelIeHnn PU3NYECcKuX 3a/1a4;



pacro3HaBaTh (U3MUECKHE SBJICHHUS (MPOIECChI) W OOBSACHIATH HMX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH U KBAaHTOBOM (DM3UKHU: JIEKTPUUYECKask TPOBOAUMOCTh, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHMUTHOE JICWCTBHUS TOKAa, B3aWMOJCWCTBHE MArHHWTOB, OJJIGKTPOMATHUTHAS WHAYKIUS, JCHCTBHE
MarHUTHOTO TI0JI Ha TPOBOJAHUK C TOKOM M JIBWXKYIIMUCS 3aps[l, HJIEKTPOMArHuTHbIE KOIeOaHUsS U BOJHHBI,
MPSIMOJIMHEIHOE pacHpOCTpaHEHUE CBETa, OTpa)KeHHE, MpeloMieHue, HHTephepeHuus, Iudpakuus U
MOJISIpU3aIisl CBETa, JUCHEpCHs cBeTa, doTodnekrpuueckuit d3pdext (hoTodrddekr), cBeToBOE NaBICHHUE,
BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTPa aTOMa BOJOPO/Ia, ECTECTBEHHAS U MICKYCCTBEHHAs PaOAKTUBHOCTH;

ONKCHIBATh HM3y4YCHHBIC CBOMCTBAa BeIIeCTBA  (DJIIEKTPHUUECKHE, MAarHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOAMMOCTh Pa3IMYHbIX CPEA) M AJIEKTPOMATrHUTHBIC SIBJICHUS (IIPOLIECCHI), UCIIOJIb3Ys
¢bu3nyuecKkrue BEIMYMHBI: AJIEKTPUUYECKHUI 3apsij, CHiia TOKa, 3JIEKTPUUYECKOE HaIpPsDKEHHE, 3JIEKTPUUYECKOoe
COIIPOTHBIIEHUE, PAa3HOCTh MOTEHIIMAJTOB, AJIEKTPOABIDKYIIAs Cujia, paboTa TOKA, MHIYKIHS MarHUTHOTO
noJsi, cuina Amnepa, cuia JlopeHna, HHIYKTUBHOCTh KaTYIIKH, SHEPTUs AJIEKTPHUECKOTO0 W MAarHUTHOTO
noJiel, TMepuojJ W YactoTa KosiebaHuil B KoyiebaTeNbHOM KOHTYpe, 3apsi M cujla TOoKa B Ipoliecce
FapMOHHYECKHUX JJIEKTPOMArHUTHBIX KoJieOaHMi, (OKYCHOE PAacCTOSHME W ONTHUYECKas CHJIa JIMH3BI, MpU
ONMCAaHWM TPABHIBHO TPAKTOBATh (PU3UUECKUH CMBICI HCHOJIB3YEMBIX BEIMYUH, UX OOO3HAUCHHS WU
€IMHHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEJTUYHHY C JPYTHMH BETUIHHAMU,

OMKCHIBATh M3yYCHHBbICE KBAHTOBBIC SIBICHUS M IPOLIECCHI, HUCHONB3YS (U3UYECKUE BEIUYUHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, AJWHA BOJHBI U YAaCTOTa CBETA, DHEPTHsl U UMIYILC (OTOHA, IEPUO
MOJTypactiaga, SHEPTHs CBSA3M aTOMHBIX S/IEp, MPH ONMHMCAHUH TPABMIBHO TPAKTOBATH (PM3UYECKUN CMBICIT
UCTIOJB3yEeMBIX BEJIWYHMH, WX OOO3HAYCHHS W CIUHHIBI, YKa3bIBaTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMHU BEIMUYMHAMU, BBIYUCIIATH 3HaYeHUE (PU3NYECKOM BETUYHMHBI;

aHAJIM3UPOBATh (PU3UYECKUE MPOLECCHl U SIBICHHUSA, UCIONB3YS (DU3MYeCKHe 3aKOHBI M MPUHIUIIBL:
3akoH Oma, 3aKOHBI TOCJIEJOBATEIILHOTO M TapaUIeTbHOTO COCTUHEHUs MPOBOJHUKOB, 3aKOH JXKOymsa—
Jlenna, 3aKOH AJIEKTPOMArHUTHON WHIYKIIMH, 3aKOH MPSIMOJIMHEHHOTO paclpOCTPaHEHHs CBETA, 3aKOHBI
OTpaXEHUs CBETa, 3aKOHbI TMPEJIOMJICHHS CBETa, ypaBHeHHE OWHIITeHHa 111 ¢doTtorddekra, 3aKoH
COXPAaHEHHUS DHEPIUHU, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAHEHHUS SJEKTPUUECKOTO 3apsia, 3aKOH
COXpaHEHHsS MacCOBOTO YHCIa, MOCTyJIaThl bopa, 3aKOH paJMOaKTHBHOTO paclaia, IpU ATOM pa3inyaTh
CJIIOBECHYIO (OPMYJTUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHHE M YCIOBUSA (TpaHUIlbI, 00JIacTH)
MIPUMEHUMOCTH;

OTIpeIETISATH HAIlpaBJIEHWE BEKTOPa MHAYKIIMA MarHUTHOTO TOJIS IPOBOJIHUKA C TOKOM, CHJIBI AMIiepa
u cuiibl Jlopenna;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITIONHSATH AKCIIEPUMEHTHI TI0 UCCIIEIOBAaHUIO (PU3MYECKUX SBICHUI U TPOIIECCOB C UCIIOJIb30BAHUEM
NOPSMBIX U KOCBEHHBIX M3MEpPEHMii: MpH 3TOM (OpMYIMpPOBATH MpobiieMy/3aqady M TUIIOTE3Y y4eOHOTro
OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3 TPEMIOKEHHOTO OOOpYAOBaHHS, TWPOBOJUTH OIBIT |
(dhopmMyTupOBaTh BHIBOJIBL;

OCYIIECTBISTh TPSIMbIE U KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, TPH ITOM BBIOMPATH
ONTUMAJIbHBIN CIIOCOO U3MEPEHHUs U UCIIONIB30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH U3MEPEHUI];

WCCIIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIIMYHMH C MUCIIOIB30BAHUEM MPSIMBIX H3MEPEHHIA: TIPU STOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yIbTATHI MOTYYCHHON 3aBUCUMOCTH (DU3MUYECKUX BEITUYMH B
BU/JIE TaONHII U TpaUKOB, AeNaTh BBIBOJBI IO PE3YJIbTaTaM UCCIEIOBAHMUS,

cobmoaTh mnpaBuia O€30MacHOr0 TpyAa MpHU IPOBEIACHWU HCCIENIOBAaHMNA B paMKax y4eOHOro
OKCIIEPUMEHTa,  Y4eOHO-HCCIEOBATENbCKOH M TPOCKTHOM  JESITEIBbHOCTH C  HCIOJB30BAHHUEM
M3MEpUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHMUS;

pemaTh pacy€THBIC 3a/1a4M C SBHO 3aJJaHHOHN (PU3NYECKON MOJIENbIO, UCTIONB3Ys (PU3NYECKHE 3aKOHbI
Y TIPUHITUIIBI, HA OCHOBE aHAJM3a yCIOBHS 33/1a4i BHIOMPATh (GU3NUYECKYIO MOJCIb, BBIACIATh (PU3HUECKUE
BEIMYMHBI U (OPMYIIBI, HEOOXOTUMBIE /ISl €€ pelIeHus, MPOBOANTh PACYETHl M OICHUBATH PEaTbHOCTD
MOJTYYSHHOTO 3HaYCHHSI (PU3MUIECKON BETMIHHEI,



pemaTh Ka4yeCTBEHHBIE 33]]a4l: BHICTPAMBATD JIOTHYECKH HETPOTHBOPEUUBYIO IETIOUKY PACCYKICHHH
C ONIOPOH Ha W3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,

WCIOJIb30BaTh TMPU PEIICHUH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(DOPMAIMOHHBIE TEXHOJIOTHUU s
MOWCKA, CTPYKTYPUPOBAHMS, WHTEPIPETAMA ¥ TMPEACTABICHHUS YYeOHOW U HAYYHO-TIOMYJISIPHOU
uHpOpPMAIIMY, TIONYYEHHOW U3 PAa3IMYHBIX HCTOYHHUKOB, KPHUTUYECKA aHAIM3UPOBATH IOIy4aEMYIO
nHpopMaIuio;

OOBSICHSITH TIPUHIIUIIBI ICUCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyuaTh yCIOBHS
uX 0€30MacHOr0 UCIOJIL30BaHUS B TTIOBCETHEBHOM JKU3HH,

MPHUBOAMUTH MPHUMEPHI BKJIA/Ja POCCHICKHX W 3apyOCKHBIX yYEHBIX-(DH3MKOB B pa3BUTHE HAYKH, B
00BSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHMUS IO (U3UKE B TIOBCETHEBHOW JKU3HU IS OOECIICUCHHS
Oe3omacHOCTH MpU 00palleHuu ¢ TPUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, JJISI COXPAHEHUS 3[0POBBS U
COOJTIOJICHHSI HOPM KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B TpyIIIE C BHITOJHECHUEM PA3JIUYHBIX COLMUAIBHBIX POJICH, TUNIAHUPOBATh paboTy TPYIIIHI,
paIMoOHAaIBHO PACIIPENCISATh O0S3aHHOCTH W TUIAHUPOBATH JACSITEIBHOCTh B HECTAHJAPTHBIX CHUTYAIUsX,
aJICKBATHO OIICHUBATH BKJIA] KAXJIOTO U3 YUACTHUKOB TPYIIIEI B PEHICHHE PACCMATPUBAEMON MTPOOIICMEI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IIpakruueckue
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHU S
11 ®du3nkKa u METO ay4HOrO MO3HAa 2 bubmmorexa LIOK
: W3MKa U METOJIbI HAYYHOT'O TIO3HAHHMSI
AR HAYH https://m.edsoo0.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubnnoreka IIOK
2.1 K
HHeMatia > https://m.edsoo0.ru/7f41bf72
bubnnoreka IIOK
2.2 7
Auraniica https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpPaHEHHUsI B MEXaHUKE 6 1 1 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuoteka [JOK
' TEOPHH https://m.edso0.ru/7f41bf72
bu6nuoreka [IOK
3.2 10 1
OCHOBEI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bu6muoreka [JOK

@dazoBbIE TEPEXOBI

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

Hroro no pazneny

24
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Paznea 4. JIEKTPOJJUHAMUKA

bu6numoreka [IOK
4.1 6) 10 1
AICKIpocTatilia https://m.edsoo.ru/7f41bf72
[TocTosiHHBIM 51eKTpUYECKH TOK. TOKH B bubmmoreka [IOK
4.2 12 1 1
Pa3IUYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 22
PeszepBHoe Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne n/m Kontpoabnbsie  IlpakTuueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
MaruuTtHoe nose. IeKTpOMarHuTHas bubmuoreka [JOK
11 11 1 3
WHTYKIIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI
21 MexaHn4yecKne U 31eKTPOMATrHUTHBIE 9 1 bubnmnorexka [HOK
' KOJICOaHUSI https://m.edso00.ru/7f41c97¢
29 MexaHuyeckue U 3J1€KTPOMAarHUTHBIE 5 1 bubmumoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
2.3 10 3
Orriica https://m.edsoo.ru/7f41c97c

Uroro no pazneny 24
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Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crieNMaIbHON TEOPUHU 4 1 bu6nmoreka [IOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®PU3UKA
4.1 DJ1eMEHTHI KBAHTOBOM OIITUKHA 6 bubmorexa HOK
' https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue aToMa 4 bubmorexa [IOK
' p https://m.edsoo.ru/7f41c97c
bubnnoreka IIOK
4, A
3 TOMHO® PO ° https://m.edsoo.ru/7f41c97c
Utoro no pazneny 15
Pazgen 5. DJIEMEHTBI ACTPOHOMUU U ACTPOOPU3UKHU
5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 1 bubnmorexa LIOK
' p p https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazagen 6. OBOBIIAIOIIEE IIOBTOPEHUE
bu6mmoteka [IOK
A1 4
6 Obobmaromee nosToperue https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4
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ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo 4yacoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrposbnbsie IIpakrnuyeckue o0pa3oBaTe/bHbIE
n/n Bceero H3yYCHUS
padoThbI padoTbI pecypcbl
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [JOK
METO/IbI IIO3HAHKS OKPYKAOIIEr0 MUpPa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B popmMupoBaHun
2 COBPEMEHHOM i)aquoﬁ K(gpI;I/IHIi MUpA, B 1 Bubmiorexa LIOK
y . https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JAEATEIbHOCTH JIIOIEN
Mexanuueckoe 1BuxkeHue. OTHOCUTEIbHOCTD
3 MGX&HHHGCKOI‘OI;IBI/I)KGHI/IFL [lepemerienue 1 Bubmiorexa LIOK
’ https://m.edso0.ru/ff0c3508
CKOPOCTb, YCKOpEHHUE
4 PaBHOMEpHOE IPSAMOIMHEWHOE JBUKEHUE 1 Bubmiorexa LIOK
https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [IOK
TBUKEHHE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majienue. Y CKopeHue 1 bubnuotexa [JOK
CBOOOIHOTO MaEeHUs https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. [[Buxenue 1 bubnuoreka [IOK
MaTepUalIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHiun otHOcUTENnbHOCTH ["anumes.
8 I/IflepI_LIII/IaHLHLIe cucreMsl orcuera. [lepBelii 1 bubamorexa IOK
https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca rena. Cuna. [IpuHiun cynepno3nnnn
9 cwt. Bropoii 3akon HII:IOT](-;Ha m};l; ’ ) 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
MaTepUuabHON TOYKU
10 Tperuii 3akoH HproTOHA 1151 MarepuaibHbIX 1 bubnnorexka [JOK

TOYCK

https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

3aKoH BceMupHoro TsaroreHus. Cuna

bubmuoreka [JOK

1 TspKecTu. [lepBas kKocMHUecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cwita ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuia tpenusi. Koaddunment tpenus. Cuia
13 COHpOTI:IBHCHHH l'Iqu)/I(bI[BI/I)KCHI/II/II) Teja B bubmmorexa LIOK
https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WU ra3e
[MoctynarensHO€ U BpaIaTebHOE IBHKEHUE
14 a0COIOTHO TBEPOTO Tesia. MOMEHT CHITBI. bubnmoreka [JOK
[Tnedo cuitbl. YcioBUsl paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynbec MmaTepuabHOW TOYKHU, CUCTEMBI
15 MaTepuabHBIX ToueK. IMIynbc cuibl. 3aK0H bubnuorexa [JOK
COXpaHEHHsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKCHHE
Pabora u moutHOCTh cuibl. Kunernueckas
16 SHEPTHUs MaTepuanbHOil Touku. Teopema 06 bubmmoreia LIOK
. https://m.edsoo.ru/ff0c4502
U3MEHEHUN KUHETUYECKOW SHePTHr
[TorennuansHas sHeprus. [loreHnuanbHas
17 SHEPrus ynpyro aeGopMupoBaHHON bubnmnorexa [JOK
npyHuHbL. [I0TeHIIMaTbHAS SHEPTUs Tea https://m.edsoo.ru/ff0c461a
BOJIM3U MMOBEPXHOCTH 3eMJIU
[ToreHnuanbHble 1 HEMOTEHIIUATbHbIE CUIIBI.
CBs3b pabOThI HENOTEHIUATIBHBIX CHJI C
18 H3MeHepHHeM MexaHqucl:IKOﬁ SHEepPruu Bubmiorexa LIOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI Tell. 3aKOH COXpPaHEHUS
MEXaHUYECKON YHEPTUH
JlaGopartophas pabota «lccienoBanue cBsi3u
19 paboThI CHIIBI ¢ U3MEHEHHEM MEXaHUYECKON

SHEPIUM Tejla Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO JKI'yTa»
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20

KonTtponbHast padora no Teme «Kunematuka.
Jlunamuka. 3aKOHbI COXpaHEHHUSI B
MEXAHUKEN

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYeCKOW Teopuu. bpoyHoBckoe
nswkenue. Auddysus

XapakTep JBUKECHUS U B3aUMOJICHCTBUS
yacTull BeuiecTBa. Mojienu CTpOeHHUs ra3oB,
KUAKOCTEH U TBEPIBIX TET

Macca monekyn. KonuuecTBo BemecTsa.
[Toctrosinnas ABoraapo

bubmuoreka [JOK
https://m.edsoo.ru/ffO0c4dc?

24

25

26

TemmoBoe paBHOBecue. TemnepaTrypa u eé
n3mepenue. [lkana remneparyp Llenscus

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

AOcomoTHas TemIrepaTypa Kak Mepa cpeiHei
KMHETUYECKOW YHEPTUM IBUKEHUS MOJIEKYJI.
VYpaBaenne Mengeneesa-Knaneipona

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOc511e

27

28

29

3akoH /lambToHa. ["a30BBIC 3aKOHBI

JlaboparopHas pabota «lccnegoBanue
3aBUCHUMOCTH MEX]y MapameTpaMu
COCTOSIHUS pa3peKEHHOI0 Ta3a

I/I3OHpOI_ICCCBI B UACAJIbBHOM Ia3€ U UX
rpa(bnqecxoe MMPpEaCTaBJIICHUC

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BryTpeHHss 3HEprus TEpMOAMHAMUYECKOU
CUCTEMBI U CTIOCOObI €€ N3MEHEHHUS.
KonunuectBo temnotel u padota. BHyTpeHHss
9HEPTrUs OJJHOATOMHOIO UJEAJILHOTO Ta3a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

Y;[eanaﬂ TEIUIOEMKOCTh BCIICCTBA.

32 KonnuecTBo TEMIOTHI NpH TEIIoNEepeaaye. Bu6morexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnmabaTtHBIN mporiecc
33 IlepBblii 3aKOH TEPMOJIMHAMUKH U €r0 bubnuorexa [JOK
IPUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeobOpaTtuMocTh Mpo1eccoB B MPUPOJIE. bubnuorexa [JOK
Bropoii 3ak0H TepMOAMHAMHUKI https://m.edsoo.ru/ff0c6230
35 [Tpunnun nevicreus u KII/ TermoBoi bubmuorexa [JOK
MaIInHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KIT/]
37 DKoJIOTHYeCcKHe MPOOIeMbI TEIUIOOHEPTETHKI
38 O6o6maromuit ypok «MomnekynspHas bu6mmoreka [IOK
¢u3uka. OCHOBBI TEPMOAMHAMHKI) https://m.edso0.ru/ff0c6938
KonTposbHas pabota o Teme
39 «MOJ‘IpeKyJ'I}IpHZ}I ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBanue 1 KOHIEHCAIHSI. bubnnorexka [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOcCo0THAs 1 OTHOCHUTEIbHAS BIIAYKHOCTH bu6mmoreka [IOK
BO31yxa. HacelleHHbIH nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammnueckue u
42 amopdHbIe Tena. AHU30TPONHS CBOWCTB bubnuoreka [IOK
KpHCTa/UIOB. JKHIKUE KPHCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepHalIbl
43 [InaBnenue u xpucraummsanus. Y gejbHast bubnuoreka [IOK
TerutoTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmorexa [IOK
44 VYpaBHeHHe TeI0BOro 6anaHca https://m.eds00.ru/ff0c6820
45 DnekTpu3aus Tea. DIEKTPUIECKUH 3apsi. bubnmnorexa [JOK

JIBa B DIEKTPUUECKUX 3apsiIOB

https://m.edsoo.ru/ffOc6bcc
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[IpoBOIHMKH, TUDTIEKTPUKH U

46 MOJIYITPOBOJTHUKH. 3aKOH COXPAHECHUS Bu6morexa LIOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
47 B3aumonerictBue 3apsaoB. 3akoH Kynona. bu6mmoreka [IOK
ToueuHblit ANEKTPUICCKU 3apsiz https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTD MEKTPUYECKOro MOJsl.
48 Hpniunn cynepnomulfn AMEKTPUIECCKUX bubmmorexa LIOK
N ; https://m.edsoo.ru/ffOc6df2
nosnieit. JIunum HanpsHkKEHHOCTH
49 Paborta cnit 3eKTpoCcTaTUYecKOoro MmoJs. bubmumorexa [IOK
[oreniuman. Pa3HoCTh MOTEHIIHAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOIHUKY U TUIICKTPUKH B
50 3J1peKTp)j)CTaTI/IquiK0M HOIJ)IG. bubmmoreia LIOK
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas IpOHUIIAEMOCTh
51 OnekrpoémkocTh. KonaeHncaTop bubmmorexa LIOK
https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTh TNIOCKOTO KOHJIEHCATOPA. bubnuorexa [JOK
DHeprus 3apsHKeHHOTO KOH/IEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlabGoparopnas pabota "M3mepenue 1
ANEKTPOEMKOCTH KOHACHcaropa”
[IpuHIMIT NEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMPOBAILHOTO arfmapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMJIeHHE 3IEKTPOpruOopoB
DNEKTPUUECKUN TOK, YCIOBUS €r0
55 cymectBoBanusl. [locrosunsiii Tok. Cuina
toka. Hanpsixenne. ConpoTuBieHue. 3aKoH
Oma 1i1g yyacTka 1enu
[TocnenoBarenpHOE, MapaieIbHOE,
56 CMEIIaHHOE COEIMHEHNE MTPOBOIHUKOB. 0.5 bubnmnoreka [JOK

JlaGopatopHas pabota «3yuenue
CMEIIaHHOTO COeIMHEHHSI PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0
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PaboTta 1 MOIITHOCTH AMEKTPUIECKOTO TOKA.

bubmuoreka [JOK

> 3akon Jxoynsa-Jlenia https://m.edsoo.ru/ff0c7838
3akon OMa 115 MOJTHOM (3aMKHYTOM )
3NeKTpUUecKoi renu. KopoTkoe 3aMmbIKaHKE.
58 Ha6o§aTopHasI pLaIl60Ta <<I/$3MepeHHe 2C 0.5 Bu6mnorexa LIOK
https://m.edsoo.ru/ffOc7ae0
MCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS
DNeKTpOHHAs! TPOBOJUMOCTH TBEPABIX
59 METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMITEPATYPHI.
CBepXImpoBOAUMOCTh
60 ONeKTpUUECKU TOK B Bakyyme. CBolicTBa
AIEKTPOHHBIX MTYYKOB
[TomympoBogHUKH, X COOCTBEHHAS U
61 npm};:(I:)Haﬂ ipOBOI[I/IMOCTL. CaoiicTBa p—Nn- Bubmiorexa LIOK
https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHIKOBBIE TPHUOOPHI
DJNEKTPUUSCKHUIA TOK B paCTBOpPaxX H
62 paciuiaBax 3JIEKTPOJIUTOB. bubnuoteka [JOK
DJIEKTPOTUTHYECKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DneKTponaun3
DNEKTPUYCCKHMA T?K B raszax. ) BuGmiorexa [IOK
63 CaMOCTOSATETBHBINA U HECAMOCTOSITSIHLHBIIH
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DnekTpuueckue mpruOopbl U YCTPOMCTBA U UX
64 npaKTllzquKoe HpIEMeHSHI/IC.};_IpI;BI/IJIa Bubmorexa IOK
https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€301MacHOCTH
. bubmuorexa [JOK
65 O0606mmamuil ypok «MeKTPOIHHAMUKA» https://m.edsoo.ru/ff0c88be
KontponpHas padoTa mo Teme ) BuGmorexa LOK
66 «Qnekrpocraruka. [TocTOSHHBIHI

3HCKTquCCKHﬁ TOK. Toku B PAa3JIMIHBIX

https://m.edsoo.ru/ff0c8a8a
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cpemax»

67 PesepBHbIii ypok. KoHTponsHas padora mo 1 1 bubmuorexa [JOK
teme "DIeKTpoJHHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6001maronmii ypok mno 1 bubmumorexa [IOK
temaMm 10 ki1acca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KJIACC
N KouunyecTBo 4yacoB Tara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie IIpakTnueckue o0pa3oBaTe/bHbIC
n/n Bceero U3YYeHUS
padoTbI padoTbI pecypchl
[TocTostHHBIE MATHUTHI M UX
1 B3auMo/ieiicTBue. MaruutHoe noJie. Bektop 1 bu6mmoreka [IOK
MarHUTHOW MHAYKIMH. JINHUM MarHUTHOM https://m.edso0.ru/ff0c9778
WHIYKIAH
MarauTtHoe 1mosje MPOBOJHUKA C TOKOM.
2 OneIT OpcTena. B3:HMO§6171CTBI/I6 1 bubmorexa HOK
https://m.edsoo.ru/ff0Oc98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopaTtopHast pabora «3yuenue 1 1 bubnuoteka [JOK
MarHUTHOTO TIOJISI KaTYIIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MArHUTHOTO TOJIS1 HA POBOJHUK C
tokoM. Cunia Ammiepa. JlaboparopHast pabota bubnuoteka [JOK
4 . 1 1
«HccnenoBanue AeHCTBUSA TOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM)
eliCTBHE MarHUTHOTO TOJIS Ha
5 ):[I[Bmxymy}ocs[ 3apsoKeHHYIo yactuiy. Cuma 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cunsl Jlopenua
5 DOnexkTpoMarHuTHast UHAYKIus. [ToTok 1

BEKTOpa MarHUTHOM MHAYKIMHU. DJ(C
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WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu Papanes

JlaGopaTtopHnas pabora «McciaenoBanue
SIBJICHUS DJICKTPOMArHUTHOM MHTYKIIMH

NHayKTUBHOCTB. SIBIE€HUE CAMOUHAYKIUH.
OJIC caMOMHAYKIIUUA. DHEPTUSI MAarHUTHOTO
MOJISl KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE
oJie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoiCcTBa U UX PUMEHEHHUE:
IIOCTOSIHHBIE MarHUTBI, dJIEKTPOMAarHUThI,
JJIEKTPOABUIATENb, YCKOPUTEIIN
3JIEMEHTapHBIX YaCTHL], UHIYKIIMOHHAS II€Yb

10

O6o6marmuii ypok «MarauTHoe 1ode.
3HCKTpOMaFHHTHa$[ HHIAYKOHA»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

11

12

13

KonTponbhas pabota no reme «MarHuTHoe
noJie. DJIEKTPOMarHUTHAsI MHIYKIUS)

CB00OOIHBIE MEXaHHUYECKHE KOJICOaHM.
["apmonnueckue konedaHusi. Y paBHEHUE
rapMoHu4eckux konebanuii. [IpeBpaiienue
SHEPTUU

JlabopaTtopHast pabota «HMccinenoBanue
3aBUCHUMOCTH TIEPHO0/Ia MAJIBIX KOJeOaHui
rpy3a Ha HUTH OT JTMHBI HUTH U MacChl
rpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

14

Konebarenbublit KoHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KOJeOaHUs B UCaIbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUS MEXKIY
MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMU
KOJIEOaHUAMU

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aK0H COXpaHEHHS
SHEPrUH B HJICATHHOM KOJIeOaTeTbHOM

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4
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KOHTYpE

HpCI[CTaBJIeHI/IC 0 3aTyXaromumx KOJIeOaHMSIX.
BBIHY)KILGHHI)IC MeXaHHYECKHE KOJIEOaHHs.

bu6mmoreka [IOK

16 Pe3onanc. BeinyxaeHnbie https://m.edsoo.ru/ffOchb86
AIIEKTPOMArHUTHbIE KOJIEOaHHS
[Tepemennbiit Tok. CUHYCOMAATBHBIN
MepEMEHHBIN TOK. MOIIHOCTh TEPEMEHHOTO bubmuorexa [JOK
17 .
TOKa. AMILTUTYIHOE U JAEHCTBYIOIIEE https://m.edsoo.ru/ffOchd34
3HAYEHHE CUJIbI TOKA U HAIPSKEHUS
18 Tpauchopmarop. [IponsBoacTBo, epenava u
noTpebiieHue NMEKTPUUECKON YSHEPTHU
Y CTpoiiCcTBO 1 IPAaKTUIECKOE MPHUMEHEHHUE
19 3JIeIprquCKor0p3B0HKa, reHep]zTopa Bubmiorexa LIOK
N https://m.edsoo.ru/ff0cc324
NIEPEMEHHOTO TOKA, JTMHUHN dJIEKTporepeiad
DKOJIOTUYECKUE PUCKH MPU MPOU3BOJICTBE
20 ANEKTpOodHEpruu. KynbTypa ucmnonb30BaHus
AIIEKTPOIHEPTUH B MOBCETHEBHON KU3HU
MexaHnueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Cxkopocts bubnmnoreka [JOK
pacnpocTpaHeHUs U JJTHHA BOJHEI. https://m.edsoo.ru/ff0ccab4
[Tomepeunsbie 1 MPOAOTHHBIE BOJHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTBH 3ByKa. bubnmnoreka [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 DNeKTpOMarHUTHHIE BOJIHBI, IX CBOMCTBA U bubnuoteka [JOK
ckopocTb. [1Ikana 31eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIBI paTUOCBSI3U U TEJICBUACHHUS.
PazButue cpencts cBszu. Pagnonokamms
25 KonTtponbHas padora «Konebanus u BOJITHBI» bubmorexa IOK
https://m.edsoo.ru/ffOcc6f8
26 [TpsimonuHeHOe pacipocTpaHeHHEe CBeTa B bubnnorexa [JOK

OAHOPOJHOM cpefe. TodyeuHblid HCTOYHUK

https://m.edsoo.ru/ff0cd350
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ceera. JIyu cBera

OTpa}KeHI/IC cBeTa. 3aKOHEI OTpaX€HUs CBETA.

27 [TocTpoeHue n300paXkeHUH B IJIOCKOM bubmmorexa LIOK
https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue ceera. IlonHoe BHyTpeHHEe
28 OTI;)a)KeHI/Ie. [IpenenbHbII yron nz;?:{oro bubmmorexa LIOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaXKEeHUS
JlaboparopHas pabota «3mepenue bubnmoreka [JOK
29
TIOKa3aTesl PEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [octpoenne n3obpaxeHuii B TMH3E.
30 dopmyia TOHI:<0171 JIMH3HIL. gBeaneHHe bubmorexa IOK
https://m.edsoo.ru/ffOcddle
JTUH3BI
31 JlaboparopHas pabota «lccrnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)
Mucnepcus ceeta. Cll0KHBIN cocTaB 0€710ro
32 csera. l[Ber. JlaboparopHas pabota
«Habnronenue qucnepcuu cBeTay
33 Wurepdepennus creta. Judpaxnus ceera. bubnnoreka [JOK
JudpakuuonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Monsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue NpudOpsI U yCTPOiicTBa U
yCIIOBUS UX O€30MacHOTr0 MPUMEHEHUS
['paHUIIBI MPUMEHUMOCTH KJIACCUYECKOM
36 MI;xaHEKH. li)_[OCTyJ'IaTBI CTICIMATBHON TEOPHH Bubmiorexa LIOK
https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubnmnoreka [JOK
3ame/yieHre BpEMEHH U COKpAIlleHUE ATUHBI https://m.edsoo.ru/ffOcfa42
38 DHeprusi 1 UMIYJbC PEIATUBUCTCKOMN bubnmnoreka [JOK

YaCTUIbI. CBsI3b MaccChl C 3HeereI71 n

https://m.edsoo.ru/ffOcfc68
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UMITYJIbCOM. DHEPIHUs TOKOS

Kontpoinbhas padora «Ontuka. OCHOBBI bubmuorexa [JOK
39 .
CHEHAaTbHON TEOPUH OTHOCHTEIHHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. Dueprus u bubmumoreka [IOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccaenoBanue Gorodddexra. bubnmoreka [JOK
Omnpitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl poTodrPdexra. YpaBHeHUE
42 BﬁHmTe(I‘%I)Ha I[Ji{(bq)oma(bg)ema. «Kpacnas bubmmorexa LIOK
https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
43 Hasnenune ceera. Onbrtel [1. H. JIeOenera. bubnuorexa [JOK
XuMHYeCcKoe NEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U NPaKTUIECKOe
44 npuMeHeHue: GoTo3IEMEHT, (POTOaaTUHK,
COJTHEYHast OaTapesi, CBETOIUO]T
45 Pemenue 3amau nmo reMe «9JI€MEHTEI bu6mmoreka [IOK
KBaHTOBOH ONITHKI» https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONbITHI
46 Pe3Ie[p(I)opI[a 10 PACCESIHUIO 0-4ACTHII. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d091a
[TnanerapHast Mofenb aToMa
bu6mmoreka [IOK
41 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornouieHue GOTOHOB MPH
48 nepey:one aToMa C OE—IOFO y(f)OBHs[ 3He§mn bubmmoreia LIOK
g https://m.edsoo.ru/ff0dOafa
Ha Apyroi. Bunsl cnektpos
BostHOBBIE cBOiCTBA YyacThll. BonHsI e
Bbpoitna. KopnyckynsipHO-BOJIHOBOM bubmuorexa [IOK
49
nyanu3M. CIIOHTaHHOE W BEIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
W3IIy9CHUE
50 OTtkpeITHE PaINOAKTUBHOCTU. OTIBITHI bub6nuorexa [IOK
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o1

52

53

Pesepdopaa mo onpeneneHuio cocrasa
PAAOAKTUBHOI'O U3JTYYCHHUA

CaoiicTBa asiba-, 6era-, raMMa-u3TydeHUsI.
BrusiHre pagroakTHBHOCTH HA JKUBBIC
OpTaHU3MBI

OTKpBITHE TPOTOHA U HEUTpOHA. M30TOMBI.
Anbda-pacnian. INeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacman. ["amma-
U3ITy4yeHue

OHeprus cB3U HYKJIOHOB B siape. S nepHbie
peakiuu. Snepusrii peaktop. [Ipobnemsl,
MEPCIEKTUBBI, IKOJIOTUYECKHUE ACTIEKThI
AJIEPHOMN SHEPreTUKU

https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edso0.ru/ff0d1356

54

55

OnemeHTapHble YacTULlbl. OTKpPbITHE
no3uTpoHa. MeTo 1l HaOII0ICHUS U
PEruCTpPaLUK 3JIEMEHTAPHBIX YaCTHII.
Kpymibiii cton «®yHaameHTaabHbIe
B3anMoelicTBua. EnnHcTBO Quznyeckoi
KapTUHBI MUPa»

Bun 3B€3nnoro ne6a. Co3Besnus, sipkue
3BE37bI, IUNIAHETHI, UX BUIUMOE JBUKCHHE.
ConneuHas cucrema

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

56

Comnnre. ConmHeyHas akTUBHOCTE. McTOUHUK
sHeprun CoJHIa U 3BE3]]

57

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE345I ITIaBHOM OCIIEA0BATEIILHOCTH.
Bnytpennee crpoenue 38€31. COBpeMEHHBIE
MIPEICTABIICHUSI O TIPOUCXOKICHUH U
ooy CoJtHIIa U 3BE3

58

Mieunsiii [1yrs — Hama ['anakTuka.
[Tonoxxenue u neuxxenue ConHua B
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59

60

lNanmakruke. 'anmaktuku. YEpHbIE OBIPHI B
Apax rajJakTUK

Bcenennas. Paz6eranue ragaktuk. Teopust
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.
MeraranakTuka

Hepemennsie mpo6ieMbl aCTPOHOMUH

61

62

63

64

KonTponpHas padora «DJI1eMeHTHI
ACTPOHOMMH U aCTPOPUIUKI»

O6o06matomuii ypok. Pois ¢pusuku n
ACTPOHOMHUHU B SKOHOMUYECKOM,
TEXHOJOTMYECKOM, COITMAIILHON M DTHUECKOH
cdepax AesITeTLHOCTH YeIIOBEKA

O606maromuit ypok. Poib u Mmecto pusuku
Y aCTPOHOMHUH B COBPEMEHHOMN Hay4yHOU
KapTHUHE MHpa

Oo6o6maromuii ypok. Pons ¢pusndeckoit
TeopHuH B (HOPMUPOBAHHUHU TIPECTABICHUN O
(bu3nUecKoil KapTHHE MUpa

65

O6o06matromuii ypok. Mecto ¢pusudeckoit
KapTHUHBI MUPA B 001LEM psATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTaBICHUH O
npupojie

66

67

68

PesepBHBI ypok. MarHuTHOE 10JIE.
DNeKTpOMarHuTHas MHIAYKIINS

PesepBubliil ypok. Ontuka. OCHOBBI
CIELHaTbHON TEOPUU OTHOCUTEIBLHOCTH
Pesepnniii ypok. KBantoBas pusuka.
DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» ®usnka, 10 knacc/ Msikummes I'.5., Byxosues b.b., Corckuit H.H. non penakuueii [TapdentoeBoit H.A.,

AxkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

I'.A. Msxkues, b. b. byxosues, H.H. Corckuit ®uzuka 10 k. @usuka 10 knacc. ba3osbiii u
yrayOiaeHHbIH ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue, 2020

I'.A. Msakues, b.b. byxosues, B.M. Hapyrun ®@u3zuka 11 knacc. ba3oBsliii u yriryOieHHbIH ypOBEHb.
VYyebnuk. Mocksa. [Ipocsemienue. 2020

A.I1. PeivkeBuu. COopHUK 3a1ad o ¢usuke. Mockga, [Ipoda, 2005 - 2019 r.

Coophuk 3amad mo ¢usuke st 9 — 11 kimaccos. CocraButens [ H. CremanoBa. M.: «IIpocBemenuey,
1996 .

I0.A. Caypos. ®usuka. [Toypounsie pazpadotku. 10 kiacc. [Tocobue st 0011e0d6pa3oBaTebHBIX
opranusanuii. Mocksa. [Ipocsemenue. 2015

I0.A. Caypos. ®usuka. [Toypounsie pazpadotku. 11 kmacc. [Tocobue st 001eodpa3oBaTebHBIX
opranuzanuii. bazoBelit u yriyoneHHsiii ypoBenb. Mocksa. [Ipocsemenue. 2017 r.

COOpHUK TECTOBBIX 3a/laHUM AJI1 TEMAaTUUECKOT0 U UTOroBoro KoHtpossi. dusuka 10 kiace. M.:
«Unrennext-Lentp», 2004 r.

C.M. Anppromeukus, A.C. CnyxaeBckuil. ®usuka. « KOHCTpYKTOp» CaMOCTOATEIbHBIX U KOHTPOJIBHBIX
pabot. 10 — 11 xmacchsl.

[Tocobue mst yaureneit. M.: [Ipocsemienue, 2010

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
XKupas pusmka: o0yvaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoku ¢husuku ¢ ucnoab3oBanueM MuTtepHera. http://www.phizinter.chat.ru/

dusuka.ru. http://www.fizika.ru/



dusuka: koyuteKus onsiToB. http://experiment.edu.ru/

dusmka: 3JeKTPOHHAs KoJuTeKius onbiToB. http://www.school.edu.ru/projects/physicexp
Karanor ccbutok Ha pecypcest o pusuke http://www.ivanovo.ac.ru/phys

becrathbie oOy4atomue nporpammsl o ¢usuke http://www.history.ru/freeph.htm
JIabopatopubie paboThl 1o (usuke. Bupryanshsie nadoparopusie padotsl. http://phdep.ifmo.ru
AnnMarus GU3NUECKHX MporeccoB oobscHeHusmu. http://physics.nad.ru

dusnyeckas sumkIoneaus http://www.elmagn.chalmers.se/%7eigor






