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IHHOACHUTEJIBHAA 3AIIMCKA

IIporpamma no ¢uzuke 6a30BOro ypoBHsS Ha YPOBHE cpelHEro odiero oopa3oBaHus paspadoTaHa Ha
OCHOBE IIOJIOKEHMH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEelIbHOW IPOTrpaMMBI,
npencrasieHHbix B @PI'OC COO, a takxke ¢ yuéroMm (enepanbHOi paboueil mporpaMMbl BOCIHTAHUS H
KOHIIEMIUH TpernogaBanus yaeoHoro npeamera «Dusmka» B 00pa3oBaTeIbHBIX opraHu3anusx Poccuiickoit
®enepanyu, peanu3yoUMX OCHOBHbIE 00pa30BaTelIbHbIE IPOrPAMMBI.

ConeprkaHue mporpamMmbl 10 (PU3KMKE HAIPaBIEHO HAa (POPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHUHBI
mupa obyqaromuxcs 10—11 kimaccoB npu o0ydeHun ux ¢usnuke Ha 0A30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JeSITeNbHOCTHOTO monaxoxa. llporpamma mo ¢usuke coorBercTByeT TpeboBanmsivm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METAlpeIMEeTHbIM pe3ylbTaTaM OOyueHHs, a TaKxke
YUUTBIBAET HEOOXOAMMOCTh peaTM3alMU MEXIPEAMETHBIX CBs3ell (U3UKH C €CTECTBEHHO-HAayYHBIMHU
y4eOHBIMH TIpeIMeTaMu. B Hell ompenensiroTcss OCHOBHBIC IeNT M3y4YeHHs (DU3MKH HA YPOBHE CPEIHEro
o01iero o0pazoBaHuMsl, IUIAHUPYEMbIE Pe3yIbTaThl OCBOSHUS Kypca (DM3HUKH: TMYHOCTHBIE, METAIPEeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM ypOBHE).

IIporpamma o (pu3MKe BKIIOYAET:

® [UIAaHUpPyEMblE pE3yJIbTaThl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4HCIE

IIPEIMETHBIE PE3YNIbTAThI 110 T'01aM O0YUYEeHHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» mo rogam o0yyeHHUs..

du3nka Kak Hayka o HauboJsee oOIUX 3aKOHAX NPUPOAbI, BBICTYIAs B KaUeCcTBE y4yeOHOro mpeaMera
B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUU 00 okpyxkaromiem mupe. [IKombHBIH Kypc
(Gu3MKN — cUCTEMO0Opa3yONUil I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MIOCKOIBKY (hU3HUYECKHE
3aKOHBI JIE)KaT B OCHOBE MPOLIECCOB U SBJICHUH, U3yyaeMbIX XUMHUEH, Onosoruei, pusnueckoit reorpadueit
u actpoHoMueil. Mcrnonb3oBaHue U akTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUN ONperenseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOIMH B cepe IHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOIYYECHHUS
HOBBIX MaTE€pUaJIOB C 33JaHHBIMU CBOWCTBaMHU U JApyrux. M3ydenue (u3MKM BHOCUT OCHOBHOHM BKJIaJ B
(bopMHpOBaHKE €CTECTBEHHO-HAYUYHOW KapTUHBI MUpPa 00y4aroImuxcs, B GOpMUPOBAHNE YMEHHUH TPUMEHSTh
HAyYHbII METOJ] TO3HAHUS ITPH BHITOJIHEHUN UMHU YY€OHBIX UCCIIEIOBAHUI.

B ocHoOBY Kypca Qu3uKH ISl YPOBHS CpEJHEr0o OOIIero 0Opa3oBaHUs MOJOXKEH pAll UAEH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIHUIBI €r0 NOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEH Kypc SIBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COEPKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesa cenepanusayuu. B cooTBeTcTBUHM € Hell MaTepuan Kypca (QU3MKH OObEIMHEH BOKPYT
¢busnueckux Teopuil. Benymum B kypce siBisieTcss GopMUPOBAaHUE MTPEICTABICHUHM O CTPYKTYPHBIX YPOBHSAX
MaTEpUH, BEIIECTBE U MOJIE.

Hoes ecymanumapuszayuu. EE peanuszanys npeamnogaraeT UCIojib30BaHNEe TyMaHUTAPHOTO MTOTEHIHAIA
¢bu3nyecKkoil HaykHM, OCMBICICHHE CBSI3M pa3BUTHUA (U3MKKM C pa3BUTHEM oOOIIecTBa, a TaKke ¢
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TpobIeMaMHu.

Hoes npuxnaomoii nanpasnennocmu. Kypce GU3UKU MpeanojaraeT 3HaKOMCTBO C HIMPOKHM KPYrom
TEXHUYECKUX M TEXHOJOTHUECKUX MPUIIOKEHUN U3YUEHHBIX TEOPU U 3aKOHOB.

Hoes sxonocusayuu peanusyercs MOCPEICTBOM BBEIEHHUS 3JEMEHTOB COJEp)KaHUS, MOCBSIIEHHBIX
HKOJIOTMUECKUM IMpoOJIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbI C Pa3BUTHEM TEXHHKH M TEXHOJOTUH, a
TaKxke 00CyKACHUs POOIeM PallMOHAIBHOTO IPUPOJIOTIONB30BAHUS U HKOJIOTHUECKOM OE30MaCHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CpeIHEero oOIIero oOpa3oBaHUs SIBIISIOTCS
¢duszmveckue Teopun (GopMHUpPOBAHUE TIPEICTABICHUN O CTPYKTYpE MOCTPOSHUS (DPU3NYECKON TEOPUH, POJIH
(GyHIAMEHTAJIBHBIX 3aKOHOB W IPHHLUIIOB B COBPEMEHHBIX NPEICTABICHUAX O MPUPOJE, TPaHULAX
IIPUMEHMMOCTH TEOPUH, IJIs1 OTIMCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUH U IPOLIECCOB).



CuCTeMHO-IEATENbHOCTHBIM MOAXON B Kypce (U3MKM pealn3yercs IMpekaAe BCEro 3a CYeér
OpraHu3alK SKCIEPUMEHTAIBHON JeATeNIbHOCTU oOyuatomuxcs. [ 6a30Boro ypoBHs Kypca (U3HKH —
3TO HCIOJIb30BAaHUE CHCTEMBI ()POHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M J1aOOpaTOPHBIX PadoT,
KOTOpBIE B TporpaMme mno (us3uke OObEIUHEHbI B OOIIMI CIUCOK YYCHHMYECKHX MPAKTHUYECKUX pPadoT.
Bbinenenne B yka3aHHOM IiepeyHe J1aOOpaTOpHBIX paboT, MPOBOAUMBIX JUIsI KOHTPOJII U OLIEHKH,
OCYILLIECTBIISCTCA Y4aCTHHUKaAMH 00pa30oBaTEIbHOIO IpOLecca MCXOAs U3 OCOOCHHOCTEH IUIAHUPOBaHUS U
ocHamieHus kabmnera ¢usuku. I[lpum 3TOM oOecneumBaeTcs OBJaJeHHE OOYYAIOIIUMUCS YMEHHUSIMH
MIPOBOJIUTH KOCBEHHBIC H3MEPEHUs, WCCIIECIOBAHUS 3aBUCHMOCTEH (M3NYECKUX BEIMYUH U TIOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bosbioe BHUMaHME yIenseTcsl PEIIeHUI0 PAacuY€THBIX M KauyeCTBEHHBIX 3aaad. [lpu stom s
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 pa3zaesnoB. [l KayecTBEHHBIX 3a/a4 MPUOPUTETOM SBISAIOTCA 33JaHMs Ha OOBSICHEHHE
npoTekaHus GU3NYECKUX SBJICHUN M MPOLECCOB B OKPYKAIOLIEH 'KU3HU, TpeOyrolue BbIOOpa pU3NIECKOit
MOJIEJH JIIsl CUTYallMH MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpedoBanusmu PI'OC COO k MaTepualbHO-TEXHHYECKOMY OOECIICUCHHIO
yueOHOro mnpotuecca 0a30Bblii ypoBeHb Kypca (PU3MKH Ha YPOBHE CpPEIHEro o0Iero o0pa3oBaHUs J0JIKEH
U3y4yaThCsl B YCIOBUSX NPEAMETHOro KabuHeTa ()M3MKM WIM B YCIOBHUSAX WHTETPUPOBAHHOIO KaOHWHETa
MPEMETOB €CTECTBEHHO-HAYYHOTO IHKJIA. B kabuHere Hu3nuku T0MKHO OBITHh HEOOX0auMOe JTabopaTopHOE
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 OOECIEYMBAET IIOCTAHOBKY IE€PEUYHCICHHBIX B IpOrpaMme 1O (HU3UKE KIIOUYEBBIX
JIEMOHCTpPALMN JIJIs1 UCCIIEIOBAHMSI U3Y4aeMbIX SIBIIEHUN U MPOLIECCOB, IMIUPUUYECKUX U (yHIaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JIaGopaTtopHoe 00OpyAOBaHME Jsi YYEHMUYECKHX MpakTHYeCKUX palboT QopMmupyercs B BuUJE
TEMaTUYECKUX KOMIUIEKTOB M OOECleuuBaeTcsi B pacyéTe OJHOr0 KOMIUIEKTa Ha JABYX OOYy4YarolIuXCs.
TemaTnueckre KOMIUIEKTHI JJaOOPaTOPHOIO OOOpYIOBaHUS JIOJKHBI OBITH MOCTPOEHBI Ha KOMILIEKCHOM
HCMOJIb30BAHUHU aHAJIOTOBBIX M IIM(PPOBBIX NMPHUOOPOB, a TaKKEe 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 NPEACTABICHUN O Hay4YHOM METOJe MO3HAaHHUS W (OPMUPOBAHUE HCCIIEA0BATEIHCKOTO
OTHOIICHHSI K OKPYKAIOIIIM SIBIICHHSIM;

e (opMHUpPOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4YeHUs OCHOB CTPOEHHUS MaTepuu U
(GbyH1TaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opMHUpOBaHHE YMEHHH OOBSICHATH SBICHUS C UCTOIH30BaHNEM (DU3MUECKUX 3HAHHWN M HAyYHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHue MpeAcCTaBICHUN O poiau (U3MKK 17 pa3BUTUS JAPYTUX ECTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.

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

(¢u3uKK Ha YpOBHE CpeHEro o0I1ero 00pa3oBaHus:

e npuoOpeTeHHe CHUCTEeMbl 3HAHHH 00 OOUMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJIIPHYIO (DU3UKY, JEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U 2JIEMEHTHI
acTpou3uKy;

e (opMHUpOBaHME YMEHHUH MPUMEHATh TEOPETUYECKHE 3HAHUA JUIsl OOBACHEHMs (PU3UUECKUX
SBJICHUH B IPUPOAE U ISl IPUHATUSA NPAKTUYECKUX PELICHUH B IOBCEAHEBHOM KHU3HH;



® OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33[a4 C SBHO 3aJaHHOU (hPM3MUECKON MOJEINbIo, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSATEIIEHOE CO3/IaHUe (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, aHajW3a ¥ WHTEPIPETalud HHPOPMAIUK, ONPEACICHHUS JTOCTOBEPHOCTH
MOJTyYEHHOTO pe3yiIbTara;
® CO3/aHWE YCIIOBHHA JUIsi pa3BUTUS YMEHHH IPOEKTHO-UCCIIEAOBATEIBCKOW, TBOPYECKOM
JeSITeTbHOCTH.
Ha u3yuenue ¢usuku (6a30BbIi YPOBEHB) Ha YpOBHE cpeHero obmiero oopazoBanus 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
PEKOMCH/IOBAaHHBIM, YYUTENh JIEJIacT BBHIOOP IMPOBEACHHUS JAOOPATOPHBIX PabOT M OIBITOB C Y4ETOM
WH/IMBUYAIbHBIX 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.
MonenupoBanue (u3nyYeckux siBIeHUi U nporeccoB. Hayunsle runoresbl. OU3HUECKUe 3aKOHBI U
TeopuH. [ paHUIIbI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.
Ponp u Mecto (u3uku B (GOpMUPOBAHUU COBPEMEHHOM HaydyHOH KapTHHBI MHUpa, B NMPAKTUYECKOU
NEeITEILHOCTH JIIOICH.
Jlemoncmpayuu
Amnanorossle ¥ HU(PPOBbIE U3MEPUTENbHbIE TPUOOPHI, KOMIIBIOTEPHbBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemernienue, cKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) W YCKOPEHHE MaTepHaTbHOU
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. ClokeHre IEpEeMEIICHUI U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSAMOJIMHEWHOE ABMXEeHHE. ['paduku 3aBUCUMOCTH KOOPAWHAT,
CKOPOCTH, YCKOPEHUS, ITYyTH | ITePEMEIICHUS MaTePUATLHOW 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.
[lenTpOoCcTpeMHUTENEHOE YCKOPEHHUE.

TexHUYEeCKUEe yCTPONCTBA U MTPAKTUIECKOE TPHUMEHEHHE: CITUOMETp, IBIYKECHUE CHAPSIOB, IICITHBIC H
PEMEHHBIE Mepeayn.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUéTa, WLTFOCTPAIHS KHHEMAaTHUECKUX XapaKTEPUCTHK JBKCHHS.

[IpeobGpazoBanue NBMXKEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAaHHU3MOB.

[Tagenre Ten B BO3AyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

HaGmoienue aBrkeHus Tena, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTATBHO.



N3mepenue yckopeHus CBOOOIHOTO MaeHHUS.

HamnpaBnenue ckopocTy Npu JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHMS C LIENIbIO ONPENIEICHS] MTHOBEHHON CKOPOCTH.

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

N3yuenue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

W3yuenue nBMKEHUS Teaa, OPOIICHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutenbHOCTH ['anunes. [lepssiii 3akoH HetoToHa. HEepuuanbHble 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, kauenus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKONILXKEHUSI U cuina TpeHus nokos. Kospdumument tpenns. Cuna CONpOTHBICHUS NPU IBH)KCHUH Tella B
KUIKOCTHU WM rase.

[ToctynaTtensHoe U BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MoMeHT cuiibl OTHOCUTEIBHO OCH BpateHus. [1ineuo cuibl. YciioBust paBHOBeCHs TBEPIOTO TeNa.

TexHnueckue ycTpoilcTBa M MPAaKTUYECKOE MPUMEHEHUE: MOJIUIMITHUKY, ABH)KEHHE MCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHnEe nHEpUUH.

CpaBHeHHE Macc B3aMMOJICHCTBYIONINX TEI.

Bropoii 3akoH HeroToHa.

N3smepenue cu.

CrnoxxeHnue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

Hesecomocts. Bec Tena npu ycKOpEHHOM NOIBEME U MTAJICHUH.

CpaBHEHHE CHUII TPEHUS TIOKOS, KAUEHHS U CKOJIBKEHUS.

VYcnoBus paBHOBecus TBEpAOTo Tena. Buabl paBHOBecusl.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yuenne nBmxeHus: Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIKX B MPYXHHE U PE3MHOBOM 00paslie, OT UX
nedopmariu.

Hccnenoanue ycioBuil paBHOBECHS TBEPIOTO TeJa, UMEIOIIET0 OCh BPaICHHS.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

Hmnynbe MaTepuanbHOM TOUKH (Tesa), CUCTEMbl MaTepHAIbHBIX ToueK. VIMIyJIbC CHUIIBI U U3MEHEHHE
UMITyJIbCa Tella. 3aKOH COXPaHEHUsl UMIyJbca. PeakTuBHOE ABUKEHHUE.

Pa6ora cunbl. MOIIHOCTE CHITBI.

Kunernueckas sHeprust MaTepuaibHOi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[lorennmaneHast oSHeprus. lloTeHumanbHas dSHEprus ynpyro Ae(GOpMHUPOBAHHOW —MPYKHUHBI.
[ToTeHunanpHas 3HEeprus Tena BOJIU3U MOBEPXHOCTH 3EMIIH.

[loTeHunanpHble M HEMOTEHLIHATIbHBIE CHIIbL. CBSI3b pabOTHI HEMOTEHLUUAIBHBIX CHUJI C U3MEHEHHUEM
MEXaHMUYECKON 3HEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

Yupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: BOJOMET, KONEP, MPYKUHHBIM MUCTOJIET,
JBUYKEHUE PaKeET.

Jlemoncmpayuu



3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[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 MEXaHWYECKOH SHEepruu 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. Auddysusa. Xapakrep ABIKEHHS U B3aUMOJICHCTBUS 4acTHIl BeuiecTBa. Mozaenu
CTPOCHHMSI Ta30B, KUIKOCTEH M TBEPIBIX Ted U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOJEIEH.
Macca u pazmepsl mosekyn. KonnuectBo BeniectBa. [locrosnnas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

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

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

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

OmnbIThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JIBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHUSL.

Monens, HIUTIOCTpUpYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

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

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

Omnpenenenre Macchl BO3JlyXa B KJIAaCCHOM KOMHAaTe€ Ha OCHOBE H3MEpeHUil 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEU.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnoevl mepmoounamurku

Tepmonnnamuyeckasi cucreMa. BHYTpeHHssI SHEprusi TEPMOJMHAMHYECKON CHCTEMBI M CIIOCOOBI €€
n3MeHeHus. KomnuecTBo TemnoTsl U paboTa. BHyTpeHHss SHEprHst 0JHOATOMHOTO MJI€aJIbHOTO Ta3a. Bujibl
TEIUIONEpeau: TEIUIONPOBOJHOCTh, KOHBEKLMS, W3JIydeHUE. YAelnpHas TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TemoThl pH Terjionepeaaye.

[Tonstue 06 agmabatHom mporiecce. [lepBriii 3akoH TepmoanHamMuku. [I[puMeHeHne mepBoro 3akoHa
TEPMOJIMHAMMKH K U3omporeccam. I'papuueckas uHTeprpeTanus paboTsl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh MpoieccoB B IpUPOE.

TennoBsie MamuHbl. [IpuHIMIBL JEHCTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBaHus SHEPTUU B TEMJIOBBIX
MamuHax. Koadduument mone3Horo aeicTBus TerioBod Mamuubl. [lukn Kapuo u ero xoaddummert
MOJIE3HOTO ACUCTBUS. DKOJIOTHYECKHE MPOOIEMBI TETII0IHEPT€THKY.

TexHnueckue yCTpONCTBA M TNPAKTUUECKOE IPUMEHEHHWE: JBUraTellb BHYTPEHHErO CrOpaHMs,
OBITOBOM XOJOJUIBHUK, KOHIUIIOHED.

Jlemoncmpayuu



W3meHeHre BHYTpeHHEW SHEpruM Tejla MPU COBEPIICHUH PAOOTHI: BBUIET MPOOKU M3 OYTHUIKH IO
JEHCTBUEM C)KATOTO BO3/lyXa, HarpeBaHue 3Gupa B JIATYHHOU TpyOKe MyTEM TpeHHsI (BUICOIEMOHCTPAIIHS).

V3meHeHne BHYTpEHHEH SHEprun (TeMIlepaTyphbl) Teja MpH TeIuionepeiaye.

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

Monenu napoBoii TypOUHBI, IBUTaTelNsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEs.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue yaenbHou TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvt

[TapooOpa3zoBanue u kKoHaeHcanus. Mcnapenue u kureHue. AOCONIOTHAsE W OTHOCHUTEIbHAS
BJIQXKHOCTH BO3/yxa. HachleHnslil nap. Y aenbHas Teriora napooOpa3zoBaHusi. 3aBUCUMOCTh TeMIIepaTyphbl
KUTICHUS OT JaBJICHUS.

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

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckue ycTpoicTBa M MPAKTHYECKOE MPHUMEHEHHE: TUTPOMETP M IICUXPOMETp, KaJOPHUMETD,
TEXHOJIOTUH MOTYYECHHS] COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHIIIEHHBIX MTAPOB.

Kurienne nmpu nOHMKEHHOM JaBIICHHH.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGmronenue HarpeBaHus ¥ IJIaBICHUS KPUCTAILTHYECKOTO BEUIECTBA.

JleMOHCTpanys KPUCTAJLIIOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

W3MepeHne OTHOCUTENBHOM BIaXKHOCTH BO3/yXa.

Paznen 4. DaekTpoauHaMmnka

Tema 1. Inekmpocmamuxa

OnexTpuzauus Tel. ONEKTpUYeCKU 3apsia. JlBa Buaa sieKTpudeckux 3apsnoB. IIpoBomHukwy,
JOUDJIEKTPUKHU U MOITYIPOBOAHHUKH. 3aKOH COXPAHEHUS DJIEKTPUUECKOT0 3apsia.

B3aumopeiictBue 3apsiioB. 3akoH Kynona. TodeuHbIN SIEKTPUUYECKUN 3apsi. DIEKTPUUECKOE TOJIE.
HanpsokéHHOCTE  dekTpudeckoro mnons. IIpuHnoun cynepno3uuuy  SIeKTpUYecKHX Iosjed. JInHum
HANpPsHKEHHOCTH AIEKTPUYECKOTO TTOJIS.

Pabora cun snexktpocratnueckoro monsd. Ilotenuwman. Pasnocts mnoreHumanos. [IpoBonHuku u
TUAJIEKTPUKH B 3JIEKTPOCTATHYECKOM IoJI€e. JnanexkTpuyeckas NpoOHUIAEMOCTb.

OnekrpoémkocTb. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPTHsl 3apsyKEHHOIO
KOHJIEHCATopa.

TexHnueckue  ycTpolcTBa W INPAKTUUYECKOE  MPUMEHEHME:  JJIEKTPOCKON,  DIEKTPOMETD,
ANEKTPOCTATUYECKAs 3allUTa, 3a3eMJIEHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOP, KOMMPOBAJIBHBIN ammapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U MIPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anMopeicTBre HaIeKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3apsSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTUuecKas 3aluTa.

JIMDIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTD DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IIOIAAM IUIACTHUH, PACCTOSHHUS MEXIY
HUMU U TUIIEKTPUYECKON TPOHULIAEMOCTH.



OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

N3MepeHue 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit Inekmpuyeckuit mok. Toku 6 paziuunsix cpeoax

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

Hanpsokenue. 3akon Oma aJig ydacTka Hemnu.

DNEKTPUUECKOE CONpPOTUBICHHE. YJIEIIBHOE CONpPOTUBJIEHHE BellecTBa. llocnenoBaTenbHoOE,
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
Temrneparypbl. CBEpXIIPOBOJIUMOCTb.

DneKTpUYeCcKuii TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX MTyYKOB.

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

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

OnexTpuueckuid Tok B razax. CaMoCTOSATENbHBIN U HECAaMOCTOSTENbHbIN pa3psaa. Monnus. [1na3ma.

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

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HApsHKEHMS.

3aBUCUMOCTh COTIPOTUBIICHUS HUIUHIAPUUECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMIAJAM TOMEPEYHOTO
CEYCHHS U MaTepHaa.

CwMmeniaHHOe COeTMHEHUE TIPOBOHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpOoABMKYIIEH cuiibl. KOpoTkoe 3amMblkaHUE TrajdbBaHUUYECKOrO AJIEMEHTa U
OIICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHMOCTbH COMIPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAMMOCTb BO3IyXa.

OaHOCTOPOHHSST TPOBOIUMOCTH JTHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue >1eKTpoABMAKYILEN CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Hab6mronenune sanexrpoinusa.

MexnpeameTrHblie CBSI3H

Nzyuenne xypca pusuku 6a30Boro ypoBHs B 10 Kjacce ocymiecTBIsSETCs ¢ YIETOM COJIep KaTeIbHBIX
MEXIPEIMETHBIX CBsI3€l C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBA3aHHBIE C HM3YyYEHHEM METOJOB HAay4YHOIO MO3HAHHS: SBJICHUE,
Hay4yHbIi (akT, THUMOTE3a, (QU3NYecKas BEJIWYMHA, 3aKOH, TEOpHUs, HaONIOeHNUe, SKCIEPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuka: pelnieHue CHCTEMbl ypaBHEHHH, JHHEWHHass QyHKuus, mapabosa, runepboia, HX
rpaduKy U CBOMCTBAa, TPUTOHOMETpUYECKHE (DYHKLMHU: CHUHYC, KOCHHYC, TAaHT'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMH HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.



buonoeus: Mexannyeckoe ABWKEHUE B KWUBOW Tpupoje, Auddy3us, 0CMOC, TEIJIOOOMEH >XHUBBIX
OpraHu3MOB (BHJIBI TEIUIONIEPEAAYHN, TEMJIOBOEC PABHOBECHE), DJICKTPUUECKHUE SIBJICHUS B )KUBOU MTPUPOJIE.

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: mpeodOpazoBaHue TBUKCHHUA C UCTIOIH30BAHUEM MEXAHU3MOB, YUET TPEHHUS B TEXHUKE,
MOAIIUITHUKY, UCIOJIb30BAaHUE 3aKOHA COXPAHEHUS HUMIYJIbCa B TEXHUKE (pakeTa, BOJOMET U JApPYTHE),
JIBUTATE]Ih BHYTPEHHETO CTOpaHMs, MapoBas TypOrHa, OBITOBOM XOJIOAMIBHUK, KOHIUIIMOHED, TEXHOJIOTHH
MOJYyYECHUS] COBPEMEHHBIX MaTepuajioB, B TOM YHUCJIE HAHOMAaTEepUalIOB, W HAHOTEXHOJIOTHUH,
AJEKTPOCTATUUECKAsT  3allluTa, 3a3€MJICHHE  DJICKTPONPUOOPOB,  KCEPOKC, CTPYHHBIM  MPUHTED,
ANIEKTpOHArpeBaTelIbHbBIC MPUOOPHI, SIEKTPOOCBETUTEILHBIC TPHOOPHI, TATbBAHHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IloctosiHHBIE MarHuThl. B3auMozelcTBHE IOCTOSHHBIX MarHuToB. MarHutHoe mone. Bektop
MAarHuTHOM WHAYKUMH. [IpuHOWIN Cyneprno3uiuu MarHUTHBIX MOJeH. JIMHMM MarHuTHOM MHIYKLHH.
KapTuna nuHMii MAarHUTHOM MHYKIIMH TTOJISI TOCTOSIHHBIX MAarHUTOB.

MaruutHoe 1osie NpoBoJHUKAa ¢ TOKOM. KapTuHa nMHMM MHAYKUMM MarHUTHOIO IOJISL JJIMHHOTO
IIPSIMOTO NIPOBOJHMKA M 3aMKHYTOIO KOJBLEBOIO IIPOBOAHMKA, KaTyIIKM ¢ TOKOM. OmnblT Jpcrena.
B3anMozeincTere MpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJIEHUE.

Cuna JlopeHna, €€ Moaynp W HamnpaslieHUE. JI[BW)KEHUE 3apsDKEHHOM 4YacTUIBl B OJHOPOIHOM
MarHuTHoM nose. Pabora cuisl Jlopenna.

SIBneHue AneKTpOMarHuTHOM MHAYKUMU. [I0TOK BeKTOpa MarHUTHOW MHAYKLIHU. DJIEKTPOABIKYIIAS
CWJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOW nHAyKuuu Papanes.

BuxpeBoe aniekTpudeckoe noisie. JNEKTPOABIDKYINAs CUla MHIYKIUU B MPOBOJHUKE, ABHXKYIIEMCS
MIOCTYNATEIbHO B OJHOPOJHOM MarHMUTHOM IOJIE.

[IpaBuio JleHna.

NHaykTUBHOCTE. SIBIEHNE CAaMOMHIYKIIMHU. DJIEKTPOABHIKYILAs CUJIa CAMOMHIYKIUH.

OHeprus MarHUTHOTO TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuyeckue ycTpoHCTBa M MPaKTUYECKOE MPUMEHEHHE: MOCTOSHHbIE MarHUThI, JEKTPOMArHUTHI,
ANEKTPOABUTATENb, YCKOPUTEININ JIEMEHTAPHBIX YacTUIl, HUHAYKLIHOHHAS MEYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIMHUM WHIYKIMY MarHUTHOTO TOJIS.

B3aumopeicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHiia Ha MOHBI SJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOM UHAYKIWH.

IIpaBuio Jlenna.

3aBUCUMOCTBD JIEKTPOJIBUKYILEN CUIIBI UHIYKIIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O MOTOKA.

SIBrieHNE CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4eHre MarHUTHOTO TOJISL KATYIIKH C TOKOM.



WccnenoBanue AeCTBUS TOCTOSTHHOTO MarHUTa Ha PAMKY C TOKOM.
HccnenoBanue sSBIEHUS AJIEKTPOMArHUTHON WHIYKITHH.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHbsle KO1eO0anus

Konebarenbnast cucrema. CBoOOAHBIE MexaHMuYecKue Kojebanus. [apMoHudeckue KoseOaHUs.
[lepuon, dwactora, amrmumryna u ¢asa konebanuid. [IpykuHHBI MasTHUK. MaTeMaTHYeCKUW MAasTHUK.
VYpaBHeHHe rapMOHUYecKHUX KojeOanuii. [IpeBpaienne s3Hepruu npu rapMOHUYECKUX KOJICOAHHUSX.

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. BbIHYyXIeHHbIE MeXxaHHYecKue Konebanus. Pe3oHaHc.
By aeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[lepemennblii  Tok. CHHyCOMJANbHBIM NEPEeMEHHBIM TOK. MOIIHOCTE MEPEMEHHOIO TOKA.
AMIITUTYHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANIPSKECHHUS.

Tpancdopmarop. [IponsBoacTso, nepenada U MOTPEOICHHE FITEKTPUIECCKON SHEPTHH. JKOIOTUIECKHE
PUCKH MpPU MPOU3BOACTBE AIEKTPO3Hepruu. KynbTypa HCIOIB30BaHUS 3JIEKTPOIHEPTUU B IOBCEIHEBHOU
KU3HHU.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHE: DIIEKTPUYECKHM 3BOHOK, TIE€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJieOaTeNbHON cucTeMbl (PYKUHHBIN UM MAaTEeMaTUYECKUI MasITHUK).

HaGumrotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue cBONCTB BBIHYXK/IEHHBIX KOJIeOaHUM.

Habmtonenue pezonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmnorpaMMbl (3aBUCUMOCTH CHJIbI TOKAa M HaNpsHKEHUS OT BPEMEHH) IS 3JIEKTPOMAarHUTHBIX
KoJ1e0aHuH.

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

Mopenb TMHUN IEKTPOIIepEaadH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

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

HccnenoBanne nepeMEHHOr0 TOKA B LEMHW W3 IOCIEIOBAaTEIbHO COEAUHEHHBIX KOHIEHCATOpa,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumMHble 60JIHbL

MexaHnuecknue BOJIHBI, YCIOBHs pacnpoctpaHenus. Ilepuon. CkopocTh pacnpocTpaHEHHs U JUIMHA
BousiHBI. [lonepeunsie u npoaonbHbIE BoJHBL. HTepdepenius u nudpakius MeEXaHn4eCcKUX BOJH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS M3JIyY€HUS 3JIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B snekTpomarHuTHOH BosiHE. CBOMCTBA 3JEKTPOMATrHUTHBIX BOJH: OTpPa)KeHUE,
MpesoMIIeHue, Mospu3anus, Tudpaxius, uarepepeHus. CKOpoCTh JIEKTPOMAarHUTHBIX BOJIH.

[Ikana sneKTpoMarHUTHBIX BOJH. [IpuMeHeHNe AIeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paguoCBsI3U U TeleBUACHUA. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuueckue yCTpOHMCTBA M IPAKTUYECKOE IPHUMEHEHHME: MY3bIKAJbHBIE  HHCTPYMEHTHI,
YIBTPAa3BYKOBass JUArHOCTHKAa B TEXHUKE W MEIULMHE, pajap, pPajAuONpUEMHUK, TEIEBU30p, AHTECHHA,
tenedon, CBU-nieun.



Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Konebmromieecs Te10 Kak HCTOYHUK 3BYKa.

Habnronenue oTpaxeHus U MPeIOMICHUS MEXaHUIECKUX BOJIH.

Habmonenue untepdepeHunu u AMPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOI pe30HaHC.

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

HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJH: OTPaK€HUE, MPEIOMIICHHE, MOoJIspU3anus,
mudpaknus, HHTepdepeHIus.

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 MpETOMIICHHS cBeTa. AOCOMIOTHBIN MOKazarenb npenomieHus. [lonxnoe
BHYTpEHHee oTpakeHue. [IpeenbHblil yroi noJHoro BHyTPEHHETO OTPasKEHUS.

Hucnepcus cseta. CroxxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomnie u paccenBarolye JUH3bl. ToHKas jguH3a. POKYCHOE PacCTOSHUE U ONTHYEcKas cuia
ToHKOM nuH3bI. [locTpoeHne m3o0paxeHuii B coOMparONIMX M paccerBarouIuXx juH3ax. Dopmyrna TOHKOM
JIMH3BI. YBEeIWYEHHUE, JaBaeMOe JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepeninus cera. KorepeHTHblE HMCTOYHHMKH. YCIIOBUS HAOIIOJCHUS
MakCUMyMOB M MHUHHUMYMOB B HMHTEPQEPEHIIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpaxus ceera. udpaxuuonHas pemérka. YcinoBue HaOMIOJEHHUS IIaBHBIX MaKCHMyMOB IpH
MaJeHU MOHOXPOMATHYECKOTO CBeTa Ha TUPPAKIIMOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHu4ecKkue ycTporCcTBa U MPAKTUYECKOE TPUMEHEHHUE: OUKH, JIyma, GoToarnmapar, MpOeKIIMOHHbIN
anmnapat, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKIIMOHHAs pelI€TKa, MOJIIPOUI.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHne, OTpakeHHe U mpejoMieHue ceeta. OnTuueckue mprudopshl.

[TonHOE BHYTpeHHEEe oTpakeHHne. MoJienb CBETOBO1A.

WccnenoBanue cBONCTB N300paXKeHU B TMH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Habmonenue untepdepeHm cBera.

Ha6mronenue qudpakiumum cBerta.

HabGmronenue qucnepcuu cera.

[Tonyyenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKIIMOHHON PEIIETKY.

Habmoienue nonsipusanuu cBera.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol

N3mepenne nokazarens NpeoMIIEHUs CTEKJIA.

HccnenoBanune cBOWCTB N300paKeHHIA B TUH3aX.

Hab6mronenue qucnepcuu ceta.

Pa3nes 6. OcHOBBI cieIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'paHunbl  IPUMEHUMOCTH — KJIACCHYECKOM  MexaHuku. IlocTynaTel  clieMalbHONM — TEOpUU
OTHOCHUTEJIBHOCTH: WHBAPHUAHTHOCTh MOJYJSl CKOPOCTH CBETa B BAaKyyMe€, NPUHIUI OTHOCUTEIBHOCTU
OHHIITEWHA.

OTHOCHTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeUICHNE BPEMEHH U COKPALCHUE UTHHBI.



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

Paszpen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®otonbl. opmyna [Tnanka cBsi3u SHEprHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJIbC (POTOHA.
OtkpeiTe u wuccaenoBanue ¢orodpdexra. Onbitel A. I'. CromeroBa. 3akonbl (oTtodddexra.
VYpaBuenue DiinmreiiHa i porodddexra. «KpacHas rpanuna» Gotorddexra.
JlaBnenue cBera. OnwiThl [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBHE CBETA.
TexHuueckue yCTpoiicTBa M NPAKTUYECKOE NPUMEHEHHUE: (OTOIIEMEHT, (POTOJATUMK, CONHEUHAsS
Oarapesi, CBETOIHOI.
Jlemoncmpayuu
@010 deKT Ha YCTaHOBKE ¢ IUHKOBOM MJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETro GpoTodddekra.
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.
BonnoBrle cBolicTBa yactuil. Bonusl ne bpoiinsa. KopnyckynsipHo-BOTHOBOMN Tyaan3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.
TexHuueckue ycTpoilcTBa M NPAKTUYECKOE MPUMEHEHHE: CHEKTPaJbHBIA aHalu3 (CHEKTPOCKOM),
Ja3ep, KBAaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
Habmroienne nuHedvaThIX CIeKTPOB U3ITYUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol
HalGmronenue nuHeiyaToro criekTpa.
Tema 3. Amomnoe aopo
DKCHEPUMEHTHI, JOKA3bIBAIOIINUE CIOXKHOCTh CTPOCHUS sjipa. OTKpbITHE pau0aKTUBHOCTU. ONIBITHI
Pesepdopna mo ompeneneHuio cocrtaBa paaiuOaKTHBHOTO W3nydeHus. CBoiicTBa anmb(da-, Oera-, ramma-
M3IIydeHus. BiausHue painoakTUBHOCTH HA KUBBIC OPTaHU3MBI.

OTtkpeiTHE TpoTOHAa W HelTpoHa. HykionHas moxens siapa I'elizenOGepra—lBanenko. 3apsa sjpa.
MaccoBoe uncio siapa. M3oTomnsl.

Anbda-pacnan. DJEKTPOHHBIM U TO3UTPOHHBIM  Oera-pacman. [‘amma-uznydenue. 3akoH
PaZMoaKTUBHOIO pacraja.

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

SnepHsle peakuuu. JleieHUe U CUHTE3 SAEP.

SAnepusiii peaktop. Tepmosnepusiit cunTe3. [IpoOiembl M NepCHEKTHUBHI SAEPHON SHEPreTHKU.
DKOJIOTUYECKUE ACTIEKTHI AJIEPHON SHEPTETUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIIOACHUS U PETUCTPAIIUH SJI€MEHTApHBIX YacTHII.

dyH1aMeHTaJIbHBIE B3aMMOICUCTBUS. ENMHCTBO (pr3nyecKkoi KapTHHBI MUPA.

TexHuueckue yCTpOWCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa, snepHbIi
peakTop, aToMHast 6omoa.



Jlemoncmpayuu

CY€TurK MOHU3UPYIOIUX YaCTHULL.

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

Pa3znea 8. DiieMeHTHI ACTPOHOMHUU M ACTPOPUZUKH

Dtanbl pa3BuTHs acTpoHOMUH. [IpuKiagHOe U MUPOBO33PEHYECKOE 3HAYCHUE ACTPOHOMUMU.

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

Conneynas cucrema.

Conuue. ConHeyHass akTUBHOCTh. Mcrounuk sHeprun ConHua W 3BE3A. 3BE3IBI, MX OCHOBHBIE
XapakTepUCTUKU.  JluarpaMma  «CHEKTpalbHBIM  KJAcC  —  CBETHUMOCTBY».  3BE3/ABI  TJIaBHOM
MOCJIeIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3] TJIABHOM IOCJIEIOBATEIHLHOCTH.
Buytpennee ctpoenue 3B€31. COBpEMEHHBIE NMPEACTABICHUS O MPOUCXOXKIEHUHU U 3Boiounu CojiHLA U
3BE3/1. DTambl )KU3HU 3BE3I.

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

Bcenennas. Pacmupenune Bcenennoit. 3akon Xa606ma. Pas6eranue ramaktuk. Teopust bosbiioro
B3pbIBa. PeuKTOBOE M3IIydeHuUe.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobdieMbl acCTpOHOMUMU.

Yuenuueckue nabnooenus

HaGmronienuss HEBOOPYKEHHBIM TJIa30M C HCMOJIb30BAHMEM KOMIBIOTEPHBIX MPUIOKEHUN Ui
OTIpe/ICTICHUS TOJOXKEHHUSI HEOCCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC co3Be3nus CeBepHOro
MOJYIIAPUS U SIPKUE 3BE3IBI.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

O0o0maronee noBTOpeHUE

Ponb ¢pu3uku u acTpOHOMHHM B SKOHOMUYECKOM, TEXHOJIOTUYECKON, COLIMATIbHON U 3THYECKON cepax
NESTETLHOCTH YE€JIOBEKa, pOJIb U MECTO (PU3UKH U aCTPOHOMUM B COBPEMEHHON HAYYHOW KapTUHE MHPA,
ponb ¢pu3nYecKoil Teopuu B (HOPMHUPOBAHHM MPEICTaBICHUNA O (U3MUECKON KapTUHE MHpa, MECTO
¢bu3nuecKkoil KapTHHBI MUpa B OOIIEM psAIy COBPEMEHHBIX E€CTECTBEHHO-HAyUYHBIX MPEACTABICHUI O
MPUPOJE.

MesknpeamMeTHbie CBSI3H

Nzyuenne xypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBiIseTcsl ¢ yU€TOM COJIEPKaTETbHBIX
MEXIPEIMETHBIX CBsI3€l C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBA3aHHBIE C HM3yYEHHEM METOJOB HAay4YHOIO MO3HAHHS: SBJICHUE,
HaydHbId (aKkT, ruUmore3a, (Quanyeckas BENWYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIEPUMEHT,
MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHUW, TPUTOHOMETpUYECKHE (DYHKIMU: CUHYC, KOCHHYC,
TAHT€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbl M HX MPOEKIMU Ha OCH
KOOPJMHAT, CIIOKEHHE BEKTOPOB, IMPOW3BOJHBIC DJIEMEHTAPHBIX (YHKIUWA, TPU3HAKKA MMOJ00US
TPEYroJbHUKOB, OMPEIeIICHHE TIIOMIAAN TUIOCKUX GUTyp U 00BhEMa TeT.

buonocus: snextpuueckue SBIEHUS B )KUBOU pUPOJIE, KoeOaTebHbIE IBIKEHUS B )KUBOM TIPUPO/IE,
ONTUYECKUE SIBJICHUS B )KUBOW MIPUPOJIE, IEUCTBUE PAUALINK HA )KUBBIE OPTAHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAs] CTPYKTypa TBEPABIX TeJ, MEXaHU3MbI
00pa3oBaHMsl KPUCTAIUINIECKOMN PEIIETKH, CIIEKTPaIbHbIN aHAIIN3.

Teoepaghus: MarHUTHBIE TIOTIOCA 3€MITH, 3aJI€KH MATHUTHBIX Py, (GOTOCHEMKA 3eMHOI TTOBEPXHOCTH,
MIPEACKA3aHUE 3EMIIETPSICEHUM.



Texunonoeusi: JTUHUU  DIEKTpoIleperay, TeHepaTop MEpPEeMEHHOTO TOKa, AJIEKTPOJBHUIaTElNb,
WHIYKIIMOHHAS TIeYb, pajap, paauonpuEéMHUK, TeIeBU30p, aHTeHHA, TenedoH, CBY-meub, mpoeKInmoHHbBIN
amnmapart, BOJIOKOHHAsI ONITHKA, COJTHEYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

OcBoenue yuebHOro mpeamera «®Pusuka» Ha ypoOBHE CpefaHero ooOmiero ooOpazoBaHus (0a30BBIN
YPOBEHB) JIOJDKHO OOECICYHTH IOCTHIKEHHE CIEAYIONIMX JIMYHOCTHBIX, METAIPEJIMETHBIX U TPEAMETHBIX
00pa3oBaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMs yueOHOro npeamera «du3nka» AOIKHBI OTPaXXaTh FTOTOBHOCTb U
CIIOCOOHOCTh O0YYaroIUXCs PYKOBOJCTBOBATHCS CHOPMHPOBAHHOM BHYTPEHHEW MO3UIMENH JMYHOCTH,
CHCTEMOW IICHHOCTHBIX OpHEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX YOEXKIEHHUH, COOTBETCTBYIOIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHIHCKOrOo OOIIEeCTBA, pACIIUPEHUE >KU3HEHHOTO OIBbITa M ONbITa
JEeSITENbHOCTH B IPOLIECCe pealM3allid OCHOBHBIX HAlpaBJIEHUH BOCIUTATENbHON AEATENbHOCTH, B TOM
qucIIe B YaCTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTH TPAXKAAHCKON MO3UIIUN 00yYArOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOTO 4WIECHA
poccHiickoro o01ecTBa;

IPUHATUE TPATULMOHHBIX O0IIEYETIOBEYECKUX IT'YMAHUCTUUECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JCATEIBHOCTh B MHTEPECaX IPayKIaHCKOTO OOIIECTBA, YIaCTBOBATH B
CaMOYIIpaBJICHHH B 00pa30BaTEeIbHON OpraHU3aINH;

YMEHHUE B3aMMOJIECHCTBOBATh C COLMAIBHBIMM HMHCTUTYTAMHM B COOTBETCTBUM C MX (QYHKUUSAMH U
Ha3HA4YEHUEM;

TOTOBHOCTH K TYMaHHUTApHOH U BOJIOHTEPCKOM NIEATETHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTh POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHMSM DPOCCUHCKHUX YUYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IOBE/ICHUS;

CIOCOOHOCTh OIIEHMBATh CUTYallMl0 M MPUHUMATh OCO3HAHHbBIE PELICHHs, OPHEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOSHHE YCTOMUMUBOTO OYIYIIETO;

4) 3C¢TeTHYECKOr0 BOCIIMTAHMS

JCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas O3CTETHKY HAy4YHOTO TBOpPYECTBA, IPHUCYIIETO
¢bu3nueckoil HayKe;

5) Tpy/10BOr0 BOCIIMTAHUS:

UHTEpEC K Pa3NUYHBIM cdepam NpodecCHOHATBLHON NEeSTeNbHOCTH, B TOM YHCJE CBS3aHHBIM C
¢u3MKOM M TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuu M peann30BbIBATH
COOCTBEHHBIC )KU3HECHHBIC TIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO M CaMO0Opa30BaHUIO B 00JaCTH (PM3UKHU HA MPOTSKEHUU
BCEM KU3HU;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

C(POPMHUPOBAHHOCTh SKOJIOTUYECKON KYJIBTYphl, OCO3HAaHUE ITIO0AIBHOIO XapaKTepa 3KOJOIMUYECKUX
npo0em;

IJIAHUPOBAHUE U OCYLICCTBICHUE [EHUCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUA Leled
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIpeHue OIbITa AEATEIbHOCTH 3KOJOIMYECKON HalpaBIEHHOCTH HA OCHOBE MMEIOUIMXCS 3HAHUH
o GuU3MKe;



7) IEHHOCTH HAYYHOT'O MIO3HAHMS:

chopMHPOBaHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO  Pa3BHUTHS
¢du3nveckoil Haykw;

OCO3HAaHME IICHHOCTH HAy4YHOW JEATCIbHOCTH, T'OTOBHOCTh B Tpolecce U3y4eHUs (QU3MKH
OCYILECTBIISAITh IPOCKTHYIO U UCCIICI0BATEIBCKYIO JCATEIBHOCTh HHUBU/IYAIbHO H B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble Jjornyeckue aeicTBHA:

CaMOCTOATENIbHO (hOPMYJIHUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

OTIPECIIATH 1NN AeITSILHOCTH, 33]]aBaTh MApaMETPhl U KPUTEPHH UX TOCTHXKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3zpabaThiBaTh IJIAaH pELICHUS MNPOOJIeMbl C YYETOM aHaIM3a HMMEIOIIMXCS MaTepUaIbHBIX U
HeMaTepUaIbHBIX PECypCOB;

BHOCUTH KOPPEKTHBBI B JCATCILHOCTH, OICHHBATH COOTBETCTBUE PE3YyJbTATOB IEJISIM, OICHHBATH
PUCKH TIOCIIEACTBHIA NESTSILHOCTH,

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

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOJICM.

Ba3oBble ucciienoBaTebcKie AeHCTBHA.

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHUSAMHU U METOIaMU (PU3HUECKON HAYKU;

BIIaJIETh HaBBIKAMU Y4eOHO-MCCIIEIOBATENbCKOM U MPOEKTHOM [eATeNbHOCTH B oOnactu (pusmkw,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEIIBHOMY ITOWCKY METOJIOB peIIcHHs 3anad (pU3UdecKoro
COJIEpKaHUsl, IPUMEHEHHUIO PA3IMYHBIX METOI0B MTO3HAHMUS;

BIIQJICTh BUJAMH  JISATSIBHOCTH [0 TOJTYYCHHIO HOBOTO 3HAHWS, €ro HHTEPIpPETaInH,
MpeoOpa30BaHUIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX CUTYAIUsIX, B TOM YHCIE MPU CO3TaHUH YIeOHBIX
MPOEKTOB B 00JacTH (HU3HKHY;

BBISBJISTh NPUYHHHO-CIICACTBCHHBIC CBSI3W M aKTyaJIM3MPOBATh 3a/1ady, BBIIIBUTATh TUIOTE3Yy €€
pelIeHUs, HaXOJWTh apryMEHTHI JUIsl JIOKA3aTelIhCTBA CBOUX YTBEPXKIACHHM, 3aJaBaTh IMapaMeTpbl H
KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TMOJTYYCHHBIE B XOJ€ pEIICHHUs 3a7aud pe3yibTaThl, KPUTUYECKH OLIEHHWBATh MX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTH M (POPMYITHPOBATH COOCTBEHHBIC 33JIa4YH B 00pa30BaTEIbHON JCSITEILHOCTH, B TOM YHUCIIC TIPH
W3Y4YCHUU (DU3HKHY;

JlaBaTh OLEHKY HOBBIM CHTYAIIUSM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

YMETh MMePESHOCUTH 3HAHUS TT0 (PH3UKE B IPAKTHUECKYIO 001aCTh KU3HEICATCIIEHOCTH,

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJIEH, TIPeJIaraTh OPUTHHAIBHBIE IOAXOAbI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

PabGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU TMOJIydeHUs WHOOpPMAIHUHA (PU3UIECKOTO COJCPIKAHHUS W3 WCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITETILHO OCYIIECTBIIATh MOUCK, aHAJINU3, CUCTEMATH3AIMI0 U WHTEPIPETANIO HH(OpMAIIUN
Pa3IMYHBIX BUJOB U (POPM MPEICTABICHHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAITNH;

WCIIONBh30BaTh CpPEICcTBAa WH(POPMAIMOHHBIX M KOMMYHHMKAITMOHHBIX TEXHOJOTHH B pEUICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 33/1a4 C COONIOACHHEM TPeOOBaHUN IPrOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHUEHBI, pecypcocOepekeHus, TMPaBOBBIX H ITHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;



CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEpXKaHUS B pa3IUYHbIX (opmarax ¢ y4ETOM Ha3zHAUCHUS
nH(pOpMaLIUY U 1IeJIeBOM ayAUTOpUH, BEIOKpasi ONTUMAIBbHYIO (OpMY NMPEACTABICHUS U BU3YaIU3aIIH.

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:

OCYLLIECTBIIATh OOLIEHHE HAa YpOKaX (PU3MKU U BO BHEYPOUHOM JNEATEIBHOCTH;

pacro3HaBaTh PEIIOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMAr4aTh KOHMIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAHIHON U HHAUBUAYAIBHON paOdOThI;

BbIOMPATh TEMATUKY U METObl COBMECTHBIX JAECHCTBHH C y4ETOM OOLIUX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJOr0 WICHA KOJIJICKTUBA;

IIPUHUMATDH €M COBMECTHOM JAEATEIIBHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH JNEHCTBUS IO €€
JOCTUKEHHIO: COCTABIISITh IUIAH AEMCTBUM, paclpelesTh POJIU ¢ yYETOM MHEHUI y4aCTHUKOB, 00CYX/aTh
pe3yabTaThl COBMECTHON pabOThI;

OLIEHUBATh KAayeCTBO CBOEr0 BKJIAJa M KaXIOr0 YYaCTHHKAa KOMAaHIbl B OOLIMI pe3yiabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeAJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UIEU C MO3ULMN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETHYECKOE IIOBEICHHUE B Ppa3JIMYHBIX CUTYAaLUAX, IPOSIBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUITMATHBHBIM.

PeryisiTuBHbIE YHHBepCcaJIbHbIE yUeOHbIe IeiicTBUS
Camoopranmszaums:

CaMOCTOSITENTHO OCYIIECTBIISTH MO3HABATEIFHYIO JEATEILHOCTh B O0JIACTH (PU3UKU U aCTPOHOMHUH,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSITENTLHO COCTaBIATH IJIAH PEHICHHs] PACUETHBIX M KaYECTBEHHBIX 3aJay, MJIaH BBIMOTHEHUS
MPAKTUYECKON pabOTHI C yYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTEHUH;

JlaBaTh OIEHKY HOBBIM CHTYAIIHIM;

pacImmpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;

JIeNaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHUE;

OLIEHUBATh TPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHHUIO DPYAULIUH B 00JaCTH (U3HMKH, TOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEBHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAILHBIH HHTEJLIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh, OIEHUBATH COOTBETCTBHE
Pe3yIbTATOB LEISIM;

BJIaJIETh HABBIKAMH TI03HABATEIILHOW pe(IeKCHH Kak OCO3HAHHS COBEPIIAEMBIX ACUCTBUN U
MBICITUTENBHBIX MTPOLIECCOB, UX PE3YyIbTATOB U OCHOBAHU;

WCIOJIb30BaTh MPUEMBI peICKCUU TSl OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHHUS 110 HX CHIDKEHUIO;

MIPUHUMATh MOTHBBI U aQpTYMEHTBI IPYTHX TIPH aHAHU3E PE3YJIbTaTOB JCITCIbHOCTH,

MIPUHUMATD Cce0sl, MIOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U QpTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA ONIHOKH.

B mponecce goctuxkeHus] TMUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMBbl 1O (PHU3UKE Al YPOBHSA
cpemHero ooOmero o0pazoBaHUs Yy OOYYArOIIMXCS COBEPIICHCTBYETCS OSMOIMOHATBHBIA HHTEIICKT,
Ipernoiararomuil copMUpOBaHHOCTb:

CaMOCO3HaHUS, BKJIOYAIOUIET0 CIOCOOHOCTh MOHUMAaTh CBOE 3MOIIMOHAIBHOE COCTOSIHUE, BUAETH
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOU dYMOITMOHAIIBHON c(ephl, ObITh YBEPEHHBIM B ce0e;



CaMOpEryJIUPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/ICHNE, CIIOCOOHOCTh alaTUPOBATHCS K AMOLMOHAIBHBIM W3MEHEHUSM M MPOSBISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAILlMU, BKJIIOYAIOUIEH CTPEMJICHHE K JOCTHIKEHHUIO LIeJIM U YCHEXY, ONTHMH3M,
MHUIMATUBHOCTh, YMEHUE IeHCTBOBATh UCXO/IA U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH ClIOCOOHOCTh MOHUMATh 3MOIMOHAIILHOE COCTOSIHUE APYTUX, YYUTHIBATH €TO0
IIPU OCYILECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTH BBICTPAMBATH OTHOIICHHS C JPYTUMHU JTEFOJABMH,
3a00TUTHCA, TIPOSBIATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 10 kiacce nmpeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAXKATh
c(OPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpHUMEpax poyib U MecTo (pu3mku B (HOPMUPOBAHUU COBPEMEHHON HAy4YHOM
KapTHUHBI MUPa, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOMN AESATEIBHOCTH JIHOJEH;

YUUTBHIBaTh TPAHUIBI TPUMEHEHHS H3YYEHHBIX (U3NYECKUX MOJIENIeH: MaTephaibHas TO4YKa,
WHEepLHaIbHas CHCTeMa OTCuY€Ta, aOCOJIOTHO TBEPAOE TENO, MICANbHBIN ra3, MOJEIH CTPOEHHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TeJl, TOUCUHBIN AJIEKTPUUECKUI 3apsi]i IpU pelieHuu GU3NYECKUX 3a/1a4;

pacrio3HaBaTth (PU3NUECKUE SBICHHS (TPOLECCH) M OOBICHATh MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUUECKONH TEOpUM CTPOEHHUSl BEIEeCTBA M JJIEKTPOAMHAMMKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NpPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE TMaJeHHe Tel, ABMKEHHE M0 OKPYKHOCTH,
WHepLHUs, B3auMoaencTBue e, 1uddysus, OpoyHOBCKOE ABMKEHUE, CTPOSHUE KHUAKOCTEH U TBEPABIX TEll,
M3MEHeHre o0bEMa TeN MPHU HarpeBaHUU (OXJIAX/IEHUH), TEIUIOBOE paBHOBECHE, MCIIapeHUe, KOHACHC CAllHs,
IUIaBJIEHUE, KPUCTAIIM3alusl, KHUIIEHHWE, BIAXXHOCTh BO3/lyXa, MOBBIIICHHE JMAaBJICHHUS Ta3a IpPU €ro
HarpeBaHUM B 3aKpbITOM COCYJE, CBSI3b MEXAYy IlapaMeTpaMHM COCTOSIHMS Tra3a B H30Ipoleccax,
NIEKTPU3aLMs TEJ, B3aUMOJECHCTBHUE 3aps10B;

OMKCHIBATh MEXAHMYECKOE JABI)KCHHE, HCIONb3ys (HU3MYecKre BEIMYMHBI: KOOpAWHATA, MYTh,
NepeMelIeHe, CKOpOCTb, YCKOpEHHE, Macca Teja, CHUJla, HUMIYJIbC Tejla, KHUHETUYecKas JHeprus,
MOTEHLIMAJIbHAsl PHEPIUs, MeXaHWyeckas paboTa, MEXaHWYECKass MOIIHOCTH;, NPH ONUCAHUU MPABUIBHO
TPaKTOBaTh (PUIUYECKUI CMBICT HCIONB3YEMbIX BEIUYUH, MX OOO3HAYEHHUS M EIUHUIBI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETMUUHY C JPYTUMH BETUUYNHAMM;

ONMCHIBATh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TElI W TEIUIOBBIE SIBJICHHUS, HCIONB3Yys (PU3HUECKUE
BEJIMYMHBL: JIaBJICHHE Tra3a, TeMIeparypa, CpeiHssl KUHETHYecKas HHEpPIrusi XaoTUYECKOTO JBHIKCHMUS
MOJIEKYJI, CPEIHEKBAPaTUYHAsI CKOPOCTh MOJIEKYJ, KOJHUYECTBO TEIUIOTHI, BHYTPEHHsS 3Heprus, padbora
raza, Ko3(QUIMEHT MOJE3HOr0 JEHCTBUS TEIUIOBOI'O IBUTATEINS; MPH OMUCAHUU IMPABUIBHO TPAKTOBATh
(bu3NYeCKUi CMBICT HUCHOJB3YEMBIX BEIWYMH, UX OOO3HAUEHHUS U E€IUHUIIBI, HAXOIUTH (QOPMYJIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMHU BEIUUYNHAM;

OINMCHIBAaTh W3YYEHHBIE IEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE SIBICHUS (IIPOLIECCHI),
UCTONB3Yysl (PU3MUECKUE BEIWYMHBI: AJIEKTPUUECKUM 3apsjl, AJIEKTpUUYECKOe MoJie, HANPsHKEHHOCTH OIS,
MOTEHIIMAaJ, pa3HOCTh MOTEHLMAJOB; IPU OINUCAHUU TMPABUIBHO TPAKTOBAaTh (UINYECKUN CMBICI
UCIOJIb3YEMBIX BEIMYMH, MX OOO3HAYEHUS W EIUHUIIBI;, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE JaHHYIO
(U3HYECKYIO BEIUYUHY C APYTUMHU BEIMUYUHAMUY;

aHAJTM3UPOBATh (PU3MUECKUE TPOLECCHl U SBJICHUS, UCIONb3YS (U3NYECKHE 3aKOHBI U MPUHIIMIIBL:
3akoH BcemupHoro tsaroteHus, |, Il u Il 3akonsr HproToHa, 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPIHH,
3aKOH COXPaHEHUs UMITYJIbCa, IPUHIIUI CYNEPIO3ULINH CHJI, TPUHIMIT PAaBHOIPABUS MHEPLUHUAIBHBIX CUCTEM
OTCYETA, MOJEKYJISIPHO-KUHETHUUECKYI0 TEOPHUIO CTPOEHHUS BEIIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CpEAHEU
KHHETUYECKOW JHEPIMH TEIJIOBOTO JIBIDKEHUS MOJIEKYN C aOCONIOTHOW TeMIlepaTypoil, MEpBBIA 3aKOH
TEPMOJVHAMUKH, 3aKOH COXPAaHEHHUs OJJIEKTPUYECKOro 3apsaa, 3akoH KyioHa, mpu 3ToM pa3iaudarhb



CJIIOBECHYIO (DOPMYJTUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKECHHE W YCIOBUs (TpaHUIIBI, OOJACTH)
MIPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TIPUHIIUIIBI IEUCTBUS MAITUH, TIPUOOPOB U TEXHUUYECKUX YCTPONCTB; pa3auiarh
YCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI 10 UCCIEI0BAaHUIO (PU3NUECKUX SBJICHUN U MPOLIECCOB C UCIOIb30BAHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUU, MPH 3TOM (QOpMYyIUpOBaTh Mpoliemy/3anady M TUIOTE3y y4eOHOro
IKCIIEPUMEHTa, COOUPATh YCTAHOBKY W3 TNPEIONKCHHOTO OOOpYJAOBaHUS, TPOBOAHUTH OIMBIT H
(hOopMyIIMpPOBaTh BBHIBOJIBI;

OCYIIECTBISITh MpPSIMbIE U KOCBEHHBIE H3MepeHUs (U3NYECKUX BEJIMYMH, [P STOM BHIOUPATH
ONTHUMAJIbHBINA CLIOCOO M3MEPEHUS U UCII0JIb30BAaTh U3BECTHHIE METO/IbI OLIEHKH MTOTPEIIHOCTEH N3MEPEHUII;

UCCIICIOBATh 3aBUCUMOCTH MEXAY (U3HUYECKUMMH BEIUYMHAMU C HCIOJIB30BAHUEM IIPSIMBIX
WU3MEpPEHUH, IPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHPOBATH PE3YNbTATHI MOMYyYEHHOW 3aBHCUMOCTH
(bu3NUeCKUX BEJIWYMH B B TaOIUI U rpaUKOB, eIaTh BBIBOJIBI 10 pe3yIbTaTaM HUCCIIETOBAHMUS;

coOmrofaTh mpaBuia 0Oe30MmacHOro Tpyda HpU MPOBEACHUU HCCIENOBaHMM B paMKax ydeOHOTro
OKCIEPUMEHTa,  Y4eOHO-HCCIEIOBATENbCKOH M TPOCKTHOH  JESITEIBbHOCTH C  HCIHOJIB30BAHHUEM
M3MEPUTENBHBIX YCTPOMCTB U JJAOOPaTOPHOTO 00OPYAOBaHUS;

peuars pacy€THbBIE 3a/1a4M C SIBHO 3aJaHHON (PU3UYECKON MOJENbIO, UCIIONB3YS (PU3NUYECKHE 3aKOHBI
U TPUHIUIBI, HA OCHOBE aHAJlM3a yCIOBHS 3a/1a4il BHIOMPATh (GU3NYECKYIO MO/JIENb, BBIICIATH (PU3NUECKHe
BEJIMYHUHBI ¥ (OPMYIIBI, HEOOXOAMMBIE I €€ pEIICHHS, MPOBOIUTH PACUYETHl U OICHUBATh PEaTbHOCTH
MOJIYYEHHOTO 3HAYCHUS (DU3UYECKON BEIIMUUHBL,

peliaTh Ka4YeCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUYECKU HETIPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUI
C OTMOPOIl Ha 3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHMUS,

WCIIOJIb30BaTh TPU PEIICHUH YYeOHBIX 3a7ad COBPEMEHHBIE WH()OPMAIMOHHBIC TEXHOJOTHU IS
MOWCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAMA W TPEJACTABICHHUS YYeOHOW W HAYYHO-TIOMYJISIPHOM
uH(pOpMaLlUY, TONYYEHHOW W3 pPA3IMYHBIX HCTOYHUKOB, KPUTHYECKH AaHAIU3UPOBATH TMOJIYYaeMYIO
uH(pOpMaInIo;

MPUBOJIUTL MPUMEPHI BKJIAJIa POCCHUCKHX W 3apyOeKHBIX YUEHBIX-(DM3WKOB B PAa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTH;

UCIONIb30BaTh TEOPETHUECKHE 3HAHMUS MO (U3MKE B TOBCETHEBHOW >KU3HU JUIS OOecTeyeHHs
0e30MmacHOCTH MpHU 00pallleHuu ¢ TPUOOpaMU U TEXHUUYECKUMHU YCTPOUCTBAMU, IJII COXPAHEHHS 3JOPOBBS U
COOITIOJICHHSI HOPM SKOJIOTHYECKOTO TIOBEICHHUS B OKPYXKAIOIIIEH cpere;

paboTaTh B TPYMIEC C BBITOJIHEHUEM PA3IMYHBIX CONHAILHBIX POJICH, MJIAHUPOBATH PabOTy TPYIIILL,
paIoHaIbHO pPACIpeNeNsTh O0S3aHHOCTH W IUIAHUPOBATH JAESATEIbHOCTh B HECTAHJAPTHBIX CHUTYaIUsX,
a/ICKBATHO OIICHUBATh BKJIA] KaXJI0TO U3 YUACTHUKOB TPYIIIHI B PEIICHUE PACCMAaTPUBAEMOM MTPOOIEMEI.

K xonmy oOy4yenns B 11 kiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM ypOBHE JTOJDKHBI OTPaKaTh
C(OPMHPOBAHHOCTH y O0YJAFOIINXCS YMEHUH:

JEMOHCTPHPOBATh Ha MpHUMEpax poJib U MecTo (pu3uKku B (HOPMUPOBAHUU COBPEMEHHON HAy4YHOM
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHMKH U TEXHOJIOTHIA, B MPAKTUUECKON NEATEIBHOCTH JIOICH,
IIEJIOCTHOCTh Y €IMHCTBO (PU3NICCKON KapTUHBI MUPA;

VYHUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUSCKUX MOJICICH: TOYCUHBIN IIICKTPUICCKUI
3apsij, Jy4 CBeTa, TOYCUHBI UCTOUYHUK CBETA, S/IEpPHAsi MOJENh aToMa, HYKJIOHHAs MOJIeTIb aTOMHOTO spa
MIPH pelIeHun (PU3NIECKUX 3a/1a4;

pacro3HaBaTh (U3MUECKHE SBJICHHS (MPOIECChI) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH U KBAaHTOBOM (DM3UKHU: dJIEKTPUUYECKasi TPOBOAUMOCTh, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHMUTHOE JICWCTBHUS TOKAa, B3aWMOJCWCTBHE MArHUTOB, OJJIGKTPOMATHUTHAS WHAYKIUS, JCHCTBHE
MarHMTHOTO TOJIsI HA MPOBOJHUK C TOKOM M JBHXKYIIUICS 3apsif], DJIEKTPOMArHUTHBIC KOJICOAHUS U BOJHBI,
MPSIMOJIMHEIHOE pacHpOCTpaHEHUE CBETa, OTpa)keHHe, MperoMieHue, HHTephepeHuus, Iudpakuus u
MOJISIpU3aIisl CBETa, JUCHEpcHs cBeTa, dotodnekrpuueckuii 3pdext (dhoToaddekr), cBeToBOE naBICHUE,
BO3HHUKHOBEHHUE JIMHEWYATOr0 CIIEKTPa aTOMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs paJHOAKTUBHOCTb;



ONUCBHIBaTh  M3y4YEHHbIE CBOMCTBAa  BelleCTBA  (IEKTPUUECKHE, MAarHUTHBIE, ONTHYECKHE,
IEKTPUUECKYIO MPOBOAMMOCTh PA3IMUYHBIX CPEA) U IJIEKTPOMArHUTHBIE SIBJIECHUS (IPOLIECCHI), HCIIONb3Ys
¢u3nuecKkre BENUYMHBL: JCKTPUYECKUNA 3apsijl, CHJIa TOKa, SJIEKTPUYECKOE HAINpsDKEHUE, 3JIEKTPUYECKOe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIDKYIIAs cuja, paboTa TOKA, MHIYKIHS MarHUTHOTO
nojsi, cuina Amnepa, cuia JlopeHua, HHAYKTUBHOCTb KaTYIIKH, SHEPIHs JIEKTPUUECKOr0 U MAarHUTHOTO
IoJIe, mepuoJ M yacToTa KojeOaHMi B KosiebaTelnbHOM KOHTYpe, 3apsii W CHja TOKa B IIpolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHWH, (OKYCHOE pacCTOSIHME M ONTHYECKasl CUJIa JIMH3BI, MPH
ONMCAaHWU TPABHIBHO TPAKTOBATh (U3NUYECKUN CMBICI HCIIOJIB3YEMbIX BEIMYMH, MX OOO3HAuCHHS H
€IMHUIIBI, YKa3bIBaTh ()OPMYJIbl, CBSI3bIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTHMHU BEIMYMHAMY;

OIMCHIBATh M3Y4YECHHBbIE KBAHTOBBIE SBJIECHUS M IPOLECCHI, MCIOJb3YS (PU3MUECKUE BEIMYUHBIL:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa CBETA, SHEPrHs U UMIYIbC (HOTOHA, IEPHOA
MOJTypacIiaga, SHEPTHsl CBA3M aTOMHBIX S/I€p, MPH ONMHMCAHUH IPABMWIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCHOJb3yEeMBbIX BEJIWYMH, UX OOO3HAYEHMS M €IUHMIIbI, YKa3bIBaTb (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(bU3MYECKyI0 BEIMUHUHY € APYTMMHU BEIMYMHAMU, BBIYUCIISTh 3HaYCHNUE (PU3NUECKON BETUYUHBI;

aHATM3UPOBATh (PM3MUECKUE TPOLECCHl M SBJICHUS, MCIONB3YS (U3NYECKHE 3aKOHBI U MPHUHIUIIBL:
3akoH Oma, 3aKOHBI TOCJIEJOBATEIILHOTO M TapaUIeTbHOTO COCTUHEHUsS MPOBOJHUKOB, 3aKOH JXKOymsa—
JleHua, 3aKOH 3JIEKTPOMAarHUTHOM MHIYKIMH, 3aKOH IMPSIMOJIMHEHHOIO paclHpoCTpaHEHUs CBETa, 3aKOHbI
OTPa)KEHMsI CBETa, 3aKOHBI MpPEJOMJICHUS CBeTa, ypaBHeHHE OMHIUTeHHa a1 ¢orodddekra, 3aKoH
COXpaHEHHS SHEPTHH, 3aKOH COXPAHEHHS MMITYJIbCA, 3aKOH COXPAHEHHUS SJIEKTPHUYECKOTO 3apsia, 3aKOH
COXpaHEHHsS MAacCOBOTO YHCIa, MOCTyJaThl bopa, 3aKOH pagMOaKTUBHOTO pacmazaa, MpU 3TOM pa3indyarb
CIIOBECHYIO (OPMYIMPOBKY 3aKOHAa, €r0 MAaTeMaTHYeCKOE BBIPAKEHHME W yCJIOBUS (TpaHMLbl, 00IaCTH)
IPUMEHUMOCTH;

OTIPEJIeNIATh HAIPABJICHNE BEKTOpA MHAYKIIMM MarHUTHOTO IIOJISI IIPOBOJHUKA C TOKOM, CHIIBI AMIiepa
u cuiibl Jlopenna;

CTPOUTH M OMMCHIBATh N300pakeHHE, CO3aBaeMOe MJIOCKUM 3€pKaJloM, TOHKOM JIMH30H;

BBINOJIHATH SKCIIEPUMEHTHI 110 MCCIIEIOBAHNIO (PU3MUECKUX SBJICHUN U MPOLIECCOB C UCIOIb30BaHUEM
NpPSIMBIX U KOCBEHHBIX M3MEPEHHUM: MpU 3TOM (OpMYyJIHpOoBaTh MpodieMy/3afady M THIOTE3y y4eOHOro
OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3 TPEMIOKEHHOTO OO0OpYAOBaHHsS, WPOBOJUTH OIBIT H
(bopMyIMpOBATH BBIBOAKI;

OCYILIECTBIATh MNpPsSMble M KOCBEHHbIE H3MepeHHUs (U3NYECKUX BEIMYMH, NPU 3TOM BbIOMPATH
ONITUMAJTBHBIN CIIOCO0 M3MEPEHHUS U HCIIOJIb30BaTh N3BECTHBIE METO/IBI OIIEHKU TOTPEIIHOCTEH H3MEPEHHIA;

WCCIIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIIMYHMH C MUCIIOIB30BAHUEM MPSIMBIX H3MEPEHHIA: TIPU STOM
KOHCTPYUPOBAaTh YCTAaHOBKY, (PUKCUPOBATH PE3ybTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3NYECKHX BETUYUH B
BUJie TaOJIHIl U TPaUKOB, AeTaTh BIBOABI 110 pe3yJibTaTaM UCCIIEI0BaHMS;

coOmonaTh mpaBmia O€30MacHOTO TpyAa TMpPH IMPOBEIACHWW WCCIENOBAaHHNA B paMKax y4eOHOTO
OKCIIEPUMEHTa,  Y4eOHO-HCCIEOBATENbCKOH M TPOEKTHOM  JESATEIBbHOCTH C  HCIOJh30BAHHUEM
M3MEPUTENBbHBIX YCTPOUCTB U 1aOOpaTOPHOTO 00OPYAOBaHUS;

pemaTb pacy€THbIC 3a/1a4M C SBHO 33JaHHOM (PU3UUECKON MOJEINbIO, UCIOb3YS (PU3UUECKUE 3aKOHBI
Y TIPUHIIMIIBL, HA OCHOBE aHaJHM3a YCIOBHS 33Ja4d BBHIOMPATh (GU3UYECKYIO MOJIENb, BBIIACIATH (PU3HUECKUe
BEJIMYMHBI ¥ (HOPMYIIBI, HEOOXOMUMBIE sl €€ pelIeHus], MPOBOJANUTh PAacyEThl M OIEHUBATH PEaTbHOCTH
MOJTyYEHHOT0 3HaYeHMs (PU3NYECKON BETMUHHBI;

pelaTh KauyeCTBEHHbBIE 33[]aui: BHICTPAUBATh JIOTHYECKU HETIPOTUBOPEUUBYIO IETIOUKY PACCYKICHHUM
C ONOPOH Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUS,

UCIOJb30BaTh IPHU PEHICHUH Y4YEOHBIX 3ajad COBPEMEHHbIE HMH(MOPMALMOHHBIE TEXHOJOTMU JUIS
MOUCKA, CTPYKTYPHPOBAHHUS, HWHTEPHpPETAIMM M TIPEACTABICHUS YYEOHOH W HayYHO-TIOMYJISIPHOMN
uHpOpMalUY, TOJXYYEHHOW U3 pAa3IMYHBIX HCTOYHHUKOB, KPUTUYECKH AHAIM3UPOBATH IOIy4aeMYIO
nHpopMaIuio;

OOBSICHATh NPUHIMIBI ASHCTBUS MAIINH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBUS
ux 0€30M1acHOr0 UCIOJIb30BaHMs B TIOBCEHEBHOM KU3HU;



MPUBOJIUTH MPHUMEPHI BKJIaZa POCCUICKUX U 3apyOexHBIX yUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJb30BAaTh TEOPETHUUECKUE 3HAaHUSA N0 (U3UKE B TOBCEIHEBHOW >KM3HM s oOecredeHus
0€30MacHOCTH MpH 0OpaIleHHH ¢ TPUOOpPaMH U TEXHUYECKUMHU YCTPOMCTBAMU, JIJIsl COXPAHEHHUS 3/I0POBbSI U
COOJTIOICHUSI HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPYKaloIIeH cpefie;

paboTaTh B IpyMIe C BBINOJIHEHUEM Pa3IMUHBbIX COLMAIBHBIX POJIEH, MIaHUpOBaTh pabOTy IPYMIIbI,
palMOHANBHO pacHpeAesaTh O0S3aHHOCTH M IUIAHUPOBATH JAEATENBHOCTh B HECTAHIAPTHBIX CHUTYAIHSX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOTO U3 YIaCTHUKOB IPYIIIIBI B PEIICHUE PacCMaTpUBaeMOil pOOIeMBbI.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumMmeHnoBanue
Ne (uudpossbie)
pa3iesioB U TeM Kontpoabusbie IIpakTnueckue
n/n Bcero odpa3oBaTejbHbIE
MporpamMmMbl padoThI padoThI
pecypchl
Pazngen 1. DU3UKA U METO/IbI HAYUHOI'O ITIO3HAHMUSI
11 ®dusuka 1 METOIBI ’ bubmuorexa [JOK
' HAy9YHOTO MO3HAHMS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edso00.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiica ! https://m.edsoo.ru/7f41bf72
3aKOHbI Eub 10K
HOJIMOTEeKA
23 COXpaHCHI B 0 1 . https://m.edsoo.ru/7f41bf72
MEXaHHMKE
Hroro no pasneny 18

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJAUHAMUKA

OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuorexa [JOK
' KHHETHYECKOM https://m.edso0.ru/7f41bf72
Teopuun
3.9 OcHOBBI 10 1 bubnuorexa [JOK
' TEPMOJMHAMUKHI https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubnuorexa [JOK
' Beniectsa. PazoBble https://m.edsoo.ru/7f41bf72
MepexoIbl
Hroro mo pazneny 24

Paznea 4. JIEKTPOJUHAMUKA



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

bubmuoreka [JOK
4.1 DIIeKTpOCTATHEA 10 ! https://m.edsoo.ru/7f41bf72
ITocTosHHBIN
4.9 AIEKTPUUYECKUN TOK. 12 1 1 bubnmoreka [JOK
' Toxu B pa3iuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazueny 22
PesepBHOE Bpemst 2
OBILEE KOJIMYECTBO
YACOB I10 68 3 4
I[TPOTPAMME
11 KVIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aesaoB U TeM Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
MporpamMmMbl padoThI padoThI
pecypcsl
Pazaen 1. JIEKTPOJIMHAMUKA
MarnutHoe mone. Bu6 110K
HOJINOTEKA
11 IeKTPOMATHUTHA 1 1 3 https://m.edsoo.ru/7f41c97¢c
WHTYKIAS
Hroro no pasneny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
Mexanuueckne n
2.1 JIEKTPOMATrHUTHEIE 9 1 bubmorexa LOK
' p https://m.edsoo.ru/7f41c97c
KoJIeOaHus
Mexannueckue u
2.2 SIIEKTPOMATHUTHBIE 5 bubnmorexa LOK
' p https://m.edsoo.ru/7f41c97c
BOJIHEI
but6mmoreka [IOK
2. 1 1 1
3 Onrika 0 https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 24
Pasznea 3. OCHOBBI CHEHHAJIBHOﬁ TEOPUU OTHOCHUTEJIbBHOCTHN
OCHOBEI
CIIeIHATBbHOM but6mmoreka [IOK
3.1 4
TEOpUHU https://m.edso00.ru/7f41c97c
OTHOCHUTEIBHOCTHA
Hroro mo pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DIIEMEHTHI 6 but6mmoreka [IOK



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

KBAaHTOBOU OIITUKH

https://m.edsoo.ru/7f41c97¢c

but6mmoreka [IOK
4.2 Crpoerne aroma 4 https://m.edsoo.ru/7f41c97c
bu6nmoreka [IOK
. 1
4.3 ATOMHOE A71pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 15

Pa3zgen 5. JIEMEHTDBI AC

TPOHOMUU U ACTPOPU3UKU

DJIEMEHTHI
5.1 ACTPOHOMMUH U
acTpou3uKu

Hroro no pasneny

7

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 6. OBOBLIAIOIIEE TIOBTOPEHHUE

6.1 O6o06maroree 4 bubnuorexa [JOK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHoe Bpemst 3
OBHIEE KOJIMYECTBO
YACOB I10 68 3

I[TPOTPAMME
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