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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CpeAHEro 00IIero oopazoBaHus pa3padboTaHa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMBL,
npeacraBieHHbix B ®I'OC COO, a Ttakke ¢ ydérom (denepanbHOW pabodeid mporpaMmbl
BocriuTanus u Konnenuuu npenonaBanust yaeOHoro npenmera «Pusnka» B 00pa3oBaTeIbHbBIX
opramm3anusax Poccuiickoii  ®Deaepanuu, peamu3yIONIMX OCHOBHBIE  00pa3oBaTEIbHBIC
HPOTrpaMMBl.

[Iporpamma 10 ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE COJEpXKAHUE,
YCTAHABJIMBAET PEKOMEH]IyEMYIO IOCJIE0BAaTEIIbHOCTh M3YyUEHHUS TEM U Pa3JesioB y4eOHOTro
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT 0 Iporecca,
BO3PACTHBIX 0cOOeHHOCTEH oOyyaromuxcs. [Iporpamma no gpusuke qaét npeacTaBieHUe o HEsX,
coJiepKaHuu, OOILel cTpaTeruy 00y4eHus, BOCHUTAHUS U Pa3BUTUSA, O0yUArOIUXCs CPEICTBAMU
yuyeOHoro npeamera «duzuka» Ha yriayOoaEHHOM YpOBHE.

N3ydyenue kypca ¢(usuku yriiyOJ€HHOro YpOBHS IIO3BOJIIET pealu30BaTh 3ajadu
npodecCHOHAIBPHON OpPHEHTAIMM, HalpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYyalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEM KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOIUMBI Ui  TPOJOJDKEHUsT O00pa3oBaHMs B OpraHM3alusAX MpOo(ecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme no ¢usMke ONpenensioTcs IUIAHUpYEeMble pe3yJbTaThl OCBOEHHS Kypca
(bu3uKU Ha YPOBHE CPETHET0 001Ero 00pa3oBaHus: INYHOCTHbIE, METAlpeIMETHBIE, IPEAMETHbIE
(Ha yrmy6néHHOM ypoBHE). HayuyHO-METOM0I0rHYeCcKOi OCHOBOM IS pa3paboTKu TpeOOBaHUH K
JMYHOCTHBIM, METANpEeJIMETHBIM M NPEIMETHBIM pe3yJbTaTaM OOYyYaroluXCs, OCBOMBIIUX
nporpaMMy 1o (HU3MKe Ha YpOBHE CpeAHero oOliero oopazoBaHMs Ha YriyOJIEHHOM ypOBHE,
SBJISICTCSA CUCTEMHO-AEATEIbHOCTHBIN MOIXO/.

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAaHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (U3HUKHU Ha YIITyOJIIEHHOM YPOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

coJiepkaHue yueOHoro npeamera « PU3uKkay mo rogam o0ydeHHsL.

[TporpamMa mo Qu3MKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMHU (PU3UKU JUISl COCTABIIEHUSI CBOMX pabOUUX MPOrpamM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUIMATHBY y4YWTelNed U
IIPEIOCTABIAET BO3MOXHOCTH [UISl pEaJu3alyd PA3IMYHBIX METOJMYECKUX TOAXOAO0B K
IpenoiaBaHuio (PU3UKM Ha yriTyOJIEHHOM YpOBHE IIPU YCIOBUU COXpPAHEHUs 00s3aTeNbHOI yacTu
coJiep’KaHus Kypca.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX NMPUPObI, BEICTyas B KaueCTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KaloIeM MHDE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U ABJICHUH, N3y4aeMBbIX
XuMHel, ouonoruel, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAennsio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe DHEpPreTHKH, TPaHCIOPTa, OCBOEHHS KOCMOCA, IOJYyYEHHs] HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yueHue (UMK BHOCUT OCHOBHOW BKJaa B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00y4Jaroierocs, B popMUpoBaHUE YMEHUIN
NPUMEHSTHh HAyYHBIH METO]I TO3HAHUS MPH BBHITIOJTHEHUH MU YUEOHBIX HCCIEIOBAHUH.



B ocHOBy kypca pu3uku Ha ypoBHE CpeIHEro oOIero oOpa3oBaHMs MOJOXKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPXKUT MaTepuall U3 BCEX pa3fiesioB (PU3MKHU, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUU C HEMl MaTepuall Kypca Gpu3nku o0beIuHEH BOKPYT
¢usuueckux Teopwil. Beaymmm B Kypce sBisiercs (OpPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BELIECTBE U IOJIE.

Hoen zymanumapuzayuu. EE€ peanuzanus MpeanonaracT UCIoIb30BaHUE T'yMaHUTaApPHOTO
noTeHIHana (PU3NIeCKOi HayKu, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU ITPOOJIEMaMHu.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gpusuku yriay6iEHHOIO ypOBHS NpeaIoaaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHMYECKHX U TEXHOJIOTMYECKUX NPUIOKCHUM H3yYEHHBIX
TeOpuii W 3aKkoHOB. llpm 3TOM paccMaTpuBaIOTCS HAa YypPOBHE OOIMIMX TPEACTABICHUN W
COBPEMEHHBIE TEXHUUECKHUE YCTPOUCTBA, U TEXHOJIOTUU.

Hoea 3Konocuszayuu peanusyeTcs IMOCPEICTBOM BBEACHUS DJIEMEHTOB COJEp)KaHUs,
HOCBALIEHHBIX 3KOJIOI'MYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYyKIeHHS MPoOIeM palliOHAIBHOTO PUPOIOII0Ib30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoenune coaepxanus nporpammsl o ¢uszuke B CYH HI'Y noctpoeno Ha npuHImmax
CHUCTEMHO-/IEATEIbHOCTHOI0 0AX0/1a. B cBsI3M ¢ TeM, uTo B U3MKe peanu3anus STUX IPUHIUIIOB
0asupyercss Ha HCIHOJB30BAHUU OHKCIEPUMEHTA, KakK IIOCTOSHHO JeicTByromero (akropa
y4eOHOTO IMpolecca, mporecc 00ydeHus pa3ouT Ha TPU BUIA IEATEILHOCTH MIKOJIbHUKA. [1epBhIii
— OCBOCHME HAa JIEKIIMOHHBIX 3aHATHUX B [IOTOYHBIX ayAUTOPUSIX TEOPHI, ONIUCHIBAOIINX SIBICHUS
B BHUJIC€ 3aKOHOMEPHOCTEH, C MpeJICTaBIeHUEM sBJICHUN B (hopMe IEMOHCTpAlUN (PPOHTAIBHBIX
MO/ICIIEHBIX OIBITOB, SIBHO IMOKA3bIBAIOIINX SBJICHUE, B TOM YHCIIE C UCTIOIb30BaHNEM IU(POBBIX
TEeXHOJOruil. BTOopoe — pa3BuTHE HAaBBIKOB pEIIEHUS MOJEIBHBIX 3aJady, B TOM 4YHUCIE C
MEXIPEAMETHBIM COAECPKAHUEM, KAK 110 YCIOBHIO, TaK ¥ peaIM3alliM PELLICHUS, HA CEMUHAPCKHUX
3aHATUAX B MAJIbIX Ipynnax. TpeTbe — 3aKkperieHre YCBOGHHOT0 MaTepHala B 1eATeNIbHOM hopme
IIPYU BBINOJIHEHUN YYEHUYECKOT0 3KCIEPHUMEHTa B JIAOOPATOPHOM MPAKTUKyME BO BHEYPOUHOMH
JesTeNIbHOCTH. B yacTHOCTH, yriryOjaeHHOE U3yUeHuUe MpeIMeTa MPEeANnoIaraeT, YTo Y4eHUYeCKui
HKCIEPUMEHT MOXKeET ObITh pa3/iesieH Ha nmoja3agauu. [lepsas — 3T0 caMOCTOATENIbHOE TIOBTOPEHHE
JEMOHCTPALIMOHHBIX OIBITOB Ul YSICHEHUS NPUHIUIIOB U METOJOB MOCTPOEHUS IKCIEPUMEHTA
JUIsl HanboJiee HarsiAHOM JAEMOHCTpPAlUU ABJIeHUs. BTopoe — mocTpoeHrne 3aKOHOMEPHOCTEN U
ompeiesieHue OMMOOK M3MepeHuid. B pe3ysibrare mKOIbHUKA 00y4aroTCs SKCIIEPUMEHTAbHBIM
crioco0am aHalu3a, yMEHHUIO paboTaThk ¢ MpHUOOpaMHu U COBPEMEHHBIM 000PYOBaHUEM, a TAKKe
HaBblkaM paboTel B rpynmne. Ilpu 3ToM paboThl MpakTHMKyMa HHTEIPUPOBAHBI B CHCTEMY
71a00paTOPHBIX PabOT, KOTOPBIE MPOBOJISATCS B IPOLIECCE U3YUEHUS Pa3/IeNoB U TEM, IPOXOIUMBIX
B JAHHBIH MOMEHT Ha CEMHHApCKUX M JIEKUMOHHBIX 3aHATHUAX. YacTh pabOT mpakTHKyMa
IIPEIoJIaracT CaMOCTOSATEIbHOE HCCIEI0BAHUE, KOTOPOE MPOBOAUTCA 10 PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBOi HHCTPYKIIHH.

B nmporpamme crucreMa y4eHHYECKOTO SKCIIEPUMEHTA, JIA00PAaTOPHBIX pabOT M MPAKTHKyMa
IpeJICTaBIeHa €AUHBIM epeuHeM. BeIOOp TeMaTHKH JUIsl 3TUX BUJOB YUEHHUECKUX TPAKTHUECKUX
paboT OCyIIECTBISIETCS MTPEToaBaTesIeM UCXO0/I U3 OCOOEHHOCTEH MOYPOYHOTO TUIAHUPOBAHMS,
CTETIEHU TEKYIIEro OCBOCHMs MaTepuasia IIKOJIbHUKAMHU, a TakXe OCHALleHHs KaOuHeTa
nabopatopHoro mnpaktukyma. Ilpu 3TOM oOecnednBaercss OBIIAJIEHME U PA3BUTHE HABBIKOB



0o0y4JalmuMUCS TPOBOAUTH TMpsIMbIE W KOCBEHHBbIE HW3MEPEHUS BEIWYUH, MCCIEIOBAaHUS
(U3NUECKUX 3aBUCUMOCTEH, a TAaKXKe MOCTAaHOBKH OIIBITOB IO MPOBEPKE MPEATI0KEHHBIX TUTIOTES.

Ha cemunapckux 3aHsATHSX OOJBIIOE BHUMAHUE YJIENSIETCA PELICHHUI0 PAacUYETHBIX U
KaueCTBEHHBbIX 3a1ad. [Ipu 3ToM 11 pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCA 3a/1a4d C SIBHO
3aJJaHHOW UM HESIBHO 3a/IaHHON (U3NYECKOM MOJEIbl0, MO3BOJSIONINE MPUMEHSATh HW3Y4YCHHbIE
3aKOHBl U 3aKOHOMEPHOCTHM, KaK M3 OJHOrO pasjiena Kypca, TaKk U MHTETpUpYys IPUMEHEHUE
3HAHWWA U3 PAa3HBIX Pa3lelioB (U3UKH, a TAKKE MEKIPEIMETHBIX 3HaHWU. {151 KaueCTBEHHBIX
3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3aJlaHUsl Ha 00bSICHEHUE/TIpe/icKa3aHue MpoTeKaHus (PU3NUecKux
SBJICHUN U MPOIIECCOB B OKpY’Karouleil »u3Hu, TpeOyromnye BbiOopa Gpu3ndeckoil MoJenu AJis
CUTYallUU IPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecnieuenuro yuebnoro npouecca kypc ¢uszuku B CYHL HI'Y yriy6néHnoro ypoBHs Ha ypoBHE
cpenHero oOmiero oOpa3oBaHMs HM3ydaeTcsl B YCIOBHUSX TpeX TUIIOB KaOuHeToB. I[lepBhiii —
0oJbIIas IOTOYHAS ayJUTOPUS, 1JIs MPOBEACHUS JIEKIIMOHHBIX 3aHATHH C JEMOHCTPAaLMOHHBIMU
OTBITAMH, KOTOpBIE (HOPMUPYIOTCS B OTHENBHBIX JAOOPAaHTCKMX KaOWHETax, COIepIKalIiX
HeoOxoaumoe (usndeckoe obOopyaoBaHue W mpuOOpbl. BTopoil — Manble ayauTopuu AJs
CEMHUHAPCKUX 3aHsATHi. Tpetuii — naboparopun PU3NIECKOro MPaKTUKyMa, i BO3SMOXKHOCTHU KaK
¢dpoHTaibHOTO (TIperojaBareyieM), TaK W CaMOCTOATEIbHOro (YUYEHMKOM) BBIOJTHEHUS
JKcIepuMeHTa. B kaOuHeTrax 1aboOpaTOpHOro NpPAaKTHKyMa, a TakkKe Ja0OpaHTCKUX, €CTh
HeoOxoauMoe nabopatopHoe o0OpyAOBaHUE MJi BBIMOJHEHUS YKa3aHHBIX B IMPOTrpamMme IO
bu3MKe YYEHUYECKHX OIBITOB, JTabOpaTOpHBIX paboT U paboT MpPaKTHUKyMa, a TaKKe
JEMOHCTPALIMOHHOE 000pyA0BaHUE.

JlemoHCcTpanoHHoe o00opynoBaHue C(HOPMHUPOBAHO B COOTBETCTBHHM C MPHHIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00eCreuynBaeT MOCTAHOBKY NMEPEYHCIEHHBIX B MpOrpaMMme Io
bu3MKe KIIOYEBBIX JIEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
IMIIUPUYECKUX U PYHIAMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaboparopHoe 000opyAOBaHUE ISl YUEHUYECKUX MPAKTUUECKUX paboT cHOPpMUPOBAHO B
BUJIC TEMAaTHUYECKUX KOMILJIEKTOB M 00ECIIeYMBAET BOZMOXKHOCTh OJHOBPEMEHHOI'O BBITIOJIHEHUS
pasHBIX SKCIEPUMEHTOB OJIHOW IPYMIIOH, WM KJIACCOM, C YYETOM BBINOJIHEHUS OJHOM pabOThI
nByms  oOywatronumucs. Kommiektsl  jmabopatopHoro  oOoOpyaoBaHUsS IOCTPOEHBI  Ha
KOMIUIEKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaAKKE KOMIBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BUJIe LU(POBBIX J1AOOPAaTOPHil.

OCHOBHBIMU LIENISIMU U3Y4€HUs GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

(dbopMUpOBaHKE UHTEPECA U CTPEMIICHHUSI 00YUAIOIIUXCS K HAYYHOMY M3YyUEHUIO PUPOBbI,
Pa3BUTHE WX UHTEIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM;

pasBUTHE TMPEACTaBIEHUH O HAydHOM MeETOJe IO3HaHUA M (OPMHPOBAHUE
MCCJIEIOBATEIBLCKOTO OTHOIIEHHUS K OKPY KAIOIUM SIBJICHUSM;

(dbopMUpOBaHHE HAyYHOTO MHPOBO33pPEHUSI KaK pe3ysibTaTa M3y4EHUs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUe YMEHUN OOBSACHATH SBJICHHS C UCHOIB30BaHUEM (U3NYECKUX 3HAHUNA U
Hay4HbIX JI0KA3aTEIbCTB;

(dbopMupoBaHUe NPEACTABICHUHN O PO PU3UKU JJIS1 pa3BUTHSI APYTHUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;

pa3sBUTHE TMPEJACTaBIEHUI O BO3MOXHBIX cdepax Oyaymel mpodeccuoHaTbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeiIIeMy OOyYeHHI0 B 3TOM
HaIpaBJIEHUH.



Jloctuxenune 3TUX Iieliel oOecriedrBaeTcsl pelIeHHeM CIeAYIOIUX 3a7ad B Ipoliecce
U3y4eHHS Kypca (pU3MKK Ha YPOBHE CPEIHEro O0IIero 00pa3oBaHuUs:

npuoOpeTeHne CHCTEeMbl 3HaHUH 00 00mMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPUSIX, BKIIIOUAsi MEXaHUKY, MOJIEKYJISIPHYIO GU3UKY, SJEKTPOAMHAMUKY, KBAHTOBYIO (PU3HUKY U
3JIEMEHTHI acTPODU3UKY;

¢dbopMHpoBaHUE YMEHUH PUMEHATHh TEOPETHUECKUE 3HAHUS IJIs1 OOBSICHEHUS (PU3NIECKUX
SIBJICHUM B IPUPOJIC U JJIsI IPUHSITHUS MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU,

OCBOEHHUE CIIOCOOOB PEIICHUs Pa3IMYHbIX 33]a4 C SBHO 33/J1aHHOIN (HU3HUECKON MOJEIBIO,
3aja4, MOJAPa3yMEBAIOUINX CaMOCTOSTENbHOE CO3JaHHe (PU3UUECKOW MOJEH, aJleKBaTHON
YCIJIOBUSIM 33J]a4i, B TOM YHCJIE 33]1a4 HHKEHEPHOT'0 XapaKTepa;

NOHMMaHWe (PU3MYECKHX OCHOB M MPHHLMUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELLY;

OBJIaJICHUE METOJaMH CaMOCTOSTEIbHOTO IUIAHWPOBAHUS M TPOBEACHUSA (PUINUECKHUX
OKCIEPUMEHTOB, aHAJIM3a M HWHTEpHpeTanuu WHPOPMALUU, ONpPEICNCHHs JOCTOBEPHOCTH
MOJIy4YE€HHOT'O pe3yJbTara;

CO3JJaHUE YCJIOBHH JUIsl PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEI0BATEIbCKONW, TBOPYECKOMN
JIeATEIbHOCTH;

pa3BuTHE HHTEpeca K cepaM MpodecCHOHATBHOMN NeSTETbHOCTH, CBA3aHHON C (PH3UKOM.

B cootBercTBuu ¢ TpedoBanusMu @I'OC COQO yrinyOI€HHBIN ypOBEHDb U3YUCHHSI yISOHOTO
npenmMera «Du3KKay Ha YpOBHE CpelHEro ooiiero oopazoBaHus BbIOMpaeTcss 00ydaroluMucs,
IUTAHUPYIOIIMMHU TPOJIOJDKEHHE OO0pa30BaHUS MO CHEHUAIBHOCTSAM  (DU3HKO-TEXHHUYECKOTO
npodus.

Ha usyuenne pusuku (yriyOJIEHHBIN YPOBEHB) HA YPOBHE CPEAHETO OOIIETro 00pa30BaHUs
JUTsL yHUBEpCaIbHOTO Ipoduitst dyetbipexroanunbix motokoB B CYHI[ HI'Y orBoautcs 340 yacos:
B 10 kimacce — 170 gacoB (5 yacoB B Heneno), B 11 kimacce — 170 yacoB (5 yacoB B HEACIIO).

[Tpennaraemslii B mporpamme 1o (Gpu3mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JeJaeT BBHIOOpP MpPOBEAEHHS 1a00paTOpHBIX padboT U
OTIBITOB C YYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yUaromuxcs.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Paznen 1. Hayunblii MeTO O3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka O mpupoje. HayuHblid METOA MO3HAHHUS U METOMBI
UCCIICTIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
buzuke.

CnocoObl u3mepeHus: GU3NYECKUX BEJIWYMH (QHAJIOTOBbIE W IU(POBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocT U3MepeHui GU3NIECKUX BeTUIHH (a0COIOTHAS 1 OTHOCUTEIbHAS ).

MonenupoBanue (puU3NUECKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0E TEJI0, UACATbHAS KUIKOCTh, HICAIbHBIN Ta3, TOYCUHBIHN 3apsn). [ umnoreza. ®uznveckuit
3aKOH, TPAHUIIBI €r0 TpuMeHUMOCTH. Dusndeckas Teopus.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHON KapTUHBI MUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadopamopuvie padomuvl, npaKkmukym (eHeypouHas
oesamelbHOCHb).

BBenenue B mpakTUKyM (IIOTPEIIHOCTH U3MEPEHUI).

W3mepenne cuiibl TOKa M HAIIPSKEHUS B LIETIH TOCTOSSHHOT'O TOKA IMPY ITOMOIIY aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMcTBO ¢ nupoBoil maboparopueit mo ¢usuke. [Ipumepsr n3mepenHus GuznyecKux
BEJTMYUH IIPU MOMOIIM KOMIIBIOTEPHBIX JTATYHKOB.

Pa3pen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBmwkeHHe. OTHOCUTEIBHOCTh MEXaHWYeCKOoro BwkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHas 3a1a9U MEXaHUKH.

Panuyc-BekTOop MarepuanbHOM TOYKHM, €ro MPOEKUUHW Ha OCH CHUCTEMBbl KOOpIUHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHAT. ClioKeHHe NMEepeMEIIeHU 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JABUKEHUE. 3aBUCUMOCTh KOOPJIUHAT,
CKOPOCTH, YCKOPEHUS U IIyTH MAaT€pUATBLHON TOYKHA OT BPEMEHU U UX IPaPUKH.

CBoOonHoe nazieHne. Y cKkopeHre CBOOOIHOTo naieHus. J[BrxkeHne temna, OpoiieHHOro mo1
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHUSI MaT€PUATIbHON TOUYKU OT
BPEMEHHU U UX rpauKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOYKH IO OKPYKHOCTH. YTJ0Bas 1
nuHeHass ckopocTh. llepuon m wacrota obOpamienus. LleHTpocTpemuTenbHOe (HOPMAIBHOE),
KacaTeJlbHOE (TaHTCHIINALHOE) U TIOTHOE YCKOPEHUE MAaTePHAIbHON TOUKH.

TexHu4eckue yCTpONCTBA W TEXHOJOTUYECKHE TMPOIECCHI: CIHIAOMETP, JBI)KCHHE
CHapsIOB, IIEMHBIC, IIECTEPEHYATHIC U PEMEHHBIE TIEpeIaul, CKOPOCTHBIE TU(THI.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomvl, npakmuxym (6HeypouHas
0essmeibHOCHLD).



N3yueHne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

W3mepenne yCKOpeHUs IIPU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUU T10 HAKIIOHHOM
IIJIOCKOCTH.

N3mepenne yckopeHus CBOOOIHOTO TMajieHus (MCIoIb30BaHue UM POBOit 1ab0paTopun).

N3yueHne nBUKEHU Teja M0 OKPYKHOCTU € OCTOSHHOW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH IE€pPHOAA OOpaIIeHUss KOHHYECKOTO MAasTHHKAa OT €ro
apaMeTpoB.

Nzyuenue dpuryp Jluccaxy.

Tema 2. /lunamuxa.

Ilepssiit 3akoH HproroHa. MHepunanbHbie cucteMsl oTcuéra. [IpyuHIMI OTHOCUTEIBHOCTH
["anunes. HemnepunanbHble CUCTEMBI OTCUETA (ONPEAETICHUE, IPUMEDHI).

Macca tena. Cuna. [IpuHIun cynepno3uimu cui.

Bropoii 3akon HeroToHa 117151 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON 1 MHEPTHON MacCBhl.

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOpPEHHMsSI CBOOOJAHOTO TaJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO IUIAHETHI U OT Treorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TEel M HUX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOpOCTb.

Cuia ynpyroctu. 3akon ['yka. Bec tena. Bec Tena, IBIXyIIErocs ¢ yCKOpeHHEM.

Cuwia tpenusa. Cyxoe Tpenue. Cuna TpeHUs CKOJbXKEHUA M CHJIA TPEHUS IOKOS.
Koaddunument tpenus. Cusia conpoTUBIEHUS MPU ABMKEHUU Tella B JKUIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JBUKEHHUS.

Hasnenue. ['unpocraruueckoe nasienue. Cuna Apxumena.

TexHuueckue yCTpONWCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOALIMIIHUKY, JABUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomwl, npaKmukym (6HeypouHas
oesmelbHOCHLb).

N3mepenue yckopeHHst CBOOOIHOTO MaAEHUs C MOMOIIBIO MAIIMHBI ATBY/1a.

N3y4eHne ynpyroro pacTsKeHHs.

N3ydeHne 3aKOHOB AMHAMUKH [TOCTYATEIBHOTO IBHKEHUS.

Tpenue npu BpalieHu! OMOPHI.

Cratudeckoe U AMHAMUUYECKOE TPEHHUE.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTesbHOE JIBUKEHUE TBEPJOTO TeJa.
MoMeHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTn Tena.

VYcnosus paBHOBECHSI TBEPAOIO TEINA.

VYcroitunBoe, HEYCTOMYHMBOE, O€3pa3InYHOE PABHOBECHE.

TexHu4eckue yCTpONCTBA W TEXHOJIOTMYECKHE IPOLECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomvl, npakmuxym (6HeypouHas
oesimelbHOCHLb).

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIET0 OCh BPAIleHHUS.

N3y4yeHne TpeHUs HUTH.

Tema 4. 3akonvl cOXpaneHusn 6 MexanukKe.



NMiynsc MaTepHaIbHOW TOYKH, CUCTEMbI MaTepHANbHBIX TOYeK. L[eHTp macc cuctemMbl
MaTepHaJbHBIX TOUEK. Teopema O JBUKEHUH LIEHTpa Macc.

MMITy1bC CHIIBI M MN3BMEHEHHE UMITYJIbCA Tela.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE IBMXKEHUE.

MoMeHT umMmIynbca MarepuanbHOM TO4YkM. IIpencraBieHuMe O COXpaHEHHH MOMEHTa
MMITYJIbCA B LEHTPAJIBHBIX MOJIAX.

Pabora cuibpl Ha MaloM U Ha KOHEYHOM mepemenieHud. ['paduueckoe mpencraBieHue
pabOTHI CHITHI.

MOIIHOCTD CHJIBL.

Kunernueckast sHeprus marepuaibHOH TOUKU. Teopema 00 M3MEHEHMHM KHHETHYECKOMH
SHEPIUM MaTepUaJIbHON TOUKH.

[loTeHumanbHple U HEMOTEHUUANbHBIE cwibl. lloTeHuunanbHas >Heprus. IloTennuanbHas
SHEPrus yrpyro nedopMHpPOBaHHOW NpyKuHBL. [loTeHIMaNbHas SHEPrHUs Tela B OJHOPOTHOM
rpaBUTAMOHHOM IToJie. IloTeHnuManbHass SHEeprus Tena B TPaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuyeckasi CKOpoCTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXAaHUYECKOW DHEPIHH CHUCTEMbI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTHH.

VYipyrue v Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymm s uacalbHOW JKUIKOCTU Kak CIIEICTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKOI SHEPTUHu.

TexHuueckue yCTpOMCTBAa M TEXHOJOTMYECKHE MPOLIECCHI: JABUKEHHUE PAKET, BOAOMET,
KONEP, IPYKUHHBIN MUCTOJIET, TUPOCKOII, (PUI'YpHOE KaTaHUE Ha KOHbKaX.

Yuenuueckuit sxcnepumenm, nadopamopuvie padomuvl, npaKkmukym (eHeypouHas
0esamesibHOCHLD).

N3mepenne umiryiibea Tesna o TOpMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS UMITyJIbCca Tela C UMITYJIbCOM CUJIBL.

HccenenoBanue COXpaHeHU UMITYJIbCA IIPUA YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHre KHHETUYECKON YHEPTUHU Tejla [0 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHHS MOTEHIMAIbHOM SHEPTruu NPYKUHbBI C pabOTON CUJIBI TPEHUS.

Omnpenenenue pabOThI CHIIBI TPEHUS TPU ABMKEHUH TeJla IO HAaKJIOHHOM ITJIOCKOCTH.

Pa3nea 3. MosekyasipHasi (pM3MKa ¥ TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MEeopUU.

OcHoBHbBIE TMOJIOKEHUS MoOJeKylsapHo-kuHeTnuecko Teopun (MKT), wux ombiTHOE
obocnoBanue. Juddysusa. bpoyHoBckoe nBrkeHHe. XapakTep IBWIKEHUS M B3aUMOJICUCTBUS
YacTHI] BellecTBa. MOAEnu CTPOCHHUS ra30B, )KUJIKOCTEH U TBEPIBIX TeJl U OObSICHEHUE CBOWCTB
BEIIeCTBA Ha OCHOBE 3THX Mojeneil. Macca u pa3mepbl Moisiekys (aromoB). KommuectBo
BemiecTBa. [locrosHunas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u crocoObl e€ m3mepenus. lllkama TemmepaTyp
Lenbcus.

Monens u1eanbHOro ra3a B MOJEKYJSIPHO-KMHETUUECKON TEOPUN: YaCTULIBI T'a3a IBUKYTCA
XAO0THYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

['a3zoBbie 3akoHBI. YpaBHeHHEe MenpaeneeBa—Knaneiipona. AOGcomoTHas Temmeparypa
(mkama Ttemnepatyp KenbBuna). 3akon J[lanerona. W3ompomecchl B ueadbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacTaBieHne H30MpPoOLECcCOB: U30TepMa,
n30x0pa, n3obapa.



CB43b MEXy JAaBJICHUEM U CPEAHEN KUHETUYECKOW IHEPTUEH MOCTYIATEIbHOTO TEMIOBOTO
JBUKEHUS MOJIEKYJT UI€aTbHOTO ra3a (OCHOBHOE YPAaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
WJICaJIbHOTO Ta3a).

CBs3p  aOCONIOTHOM — TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpelHen
KMHETUYECKOM dHEeprueil NoCTynaTeabHOr0 TEMIOBOTO ABUKEHUS €€ YaCTHII.

TexHuyeckue yCTpOICTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: TEPMOMETP, OapoMmerp,
[I0JIy4€HUE HAHOMATEPUAJIOB.

Yuenuueckuii sxcnepumenm, nadopamopunvie padomvl, npaKkmukym (6HeypouHas
0esamesibHOCHLD).

OnpegeneHne yHMBEpPCabHOM rasoBOn NOCTOSHHOM.

N3mepenue BA3KOCTH BO3LyXa.

N3mepenne BA3KOCTH TIIULEPUHA.

DKcIepuMeHTalbHasl IPOBEpKa ypaBHEHUs bepHysuiu.

Tema 2. Tepmoounamuka. Tennoevie mauwiunoi.

Tepmoannamuueckas (T/l) cucrema. 3aiaHne BHEITHUX YCIOBHUM JJ11 TEPMOIMHAMUYECKON
cucreMbl. BHeliHne u BHyTpeHHUE napaMmeTpsol. [lapameTpsl TEpMOJMHAMUYECKONW CUCTEMBI KaK
CpeHME 3HAaUEHUS BEJTUYMH, OIMCHIBAIOIINX €€ COCTOSHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nayano tepmoauHamuku. CaMonpou3BoibHAas pesakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopenp uaeanpHOrO raza B TEPMOJMHAMHMKE — CHUCTEMa YPAaBHEHMIl: ypaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsI BHYTPEHHEW SHEpPruu. Y CIOBUS MPUMEHHMOCTU
TOM MOJENN: HU3Kasg KOHIEHTpAIMsl YacTWll, BBICOKHE TeMIiepaTypbl. Beipaxxenue mis
BHYTpPEHHEH 3HEPTUU OJIHOATOMHOT'O U/1€aJIbHOTO ra3a.

KBazucrarnueckue 1 HECTATHUECKUE MPOLECCHI.

DOnemeHTapHas paboTa B TepMoArHaMuKe. Beruncienune paboTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 H3MEHEHHsS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucTtembl 0e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3IYUCHHE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YAelbHass W MOJSpHas TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus ToluMBa. Pacuér komuyecTsa
TEIUIOTHI IIpH Teruionepenaye. [lonstue 06 aguadbaTHOM npoiecce.

[TepBblii 3aK0H TepMOAMHAMUKH. BHyTpeHHss sHeprus. KoanuecTBo TEmoTs! 1 paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEH SHEPTUU TEPMOIMHAMUYECKOW CUCTEMBI.

Bropoil 3akoH TepMOAMHAMHUKHU JUIsi PABHOBECHBIX IIPOILIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOW CHUCTEMBbl NMPOXOJUT EIUHCTBEHHAsl anuadara.
AOcoiroTHas TeMIiepaTypa.

BTtopoiil 3aK0H TEpMOJMHAMUKHU I HEPABHOBECHBIX IMPOILIECCOB: HEBO3MOXKHO IepeaaTh
TEIUIOTY OT OoJiee XONMOMHOTO Telna K Oonee Harperomy O0e3 kommeHcanuu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[Tpunimne! aeiictBus TenaoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KI1/1. I{ukn Kapho.

DKOJIOTMYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JBUrarenei. TemnoBoe 3arps3HeHue
OKPYXaIoIIe Cpeabl.

TexHu4eckue yCTpoMCTBa M TEXHOJIOTHYECKUE TMPOIECCHI: XOJOMMIBHUK, KOHIUIIMOHED,
TU3ETbHBIA W KapOIOpaTOpPHBIM JBUTATENH, MapoBas TypOWHA, TOMyYeHHE CBEPXHHU3KHUX



TEMIIEpaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAaHUEM TEIUIOBOIO HAcoca,
YTHIIA3AHS OMOOPTaHUIEeCKOTO TOTLTMBA AJISl BEIPAOOTKH «TETUIOBOM» U DJIEKTPOIHEPTUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomvl, npakmuxym (6HeypouHas
0esamesibHOCHLD).

H3mepeHne ckopocTy 3ByKa B BO3JlyXe U MoKa3aTels aauadaThl METOJIOM CTOSYMX BOJIH.

N3zyuenmne (opmupoBaHus crosueil BoiHbI B TpyOke KyHara u omperneneHue CKOpOCTH
3ByKa (nudpoBas nadopaTopusi).

N3mepennie OTHOLIEHUS TEIUIOEMKOCTEN Ira3oB.

N3mepenne TemoéMKOCTH METaJIOB.

W3yuyeHune CTOSIYMX BOJIH U ONIPEACIICHHE CKOPOCTH 3BYKa B CTEPIKHE.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHjeHcaius. McmapeHne u KulleHue. YJenbHas TeIioTa
napooOpa3zoBaHusl.

Hacpimiennple n HeHacelileHHble mapbl. KadecTBeHHas 3aBUCUMOCTB ILIOTHOCTH U
JIABJICHUS] HACBHIIIEHHOTO Iapa OT TEMIIepaTypbl, X HE3aBUCUMOCTh OT 00Bb&Ma HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIECHUS B )KUJKOCTH.

BrnaxxaocTts Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucraimuyeckue u amopdHbie Teaa. AHU30TPONUS CBOMCTB KPUCTAJIIIOB.
[InaBnenue u kpucrauMzauus. Y aenpHas TerioTa niaasieHus. Cyonumanus.

Hedopmaruu tBEpAOro tena. Pactsokenne u cxartue. Cosur. Moayns FOnra. Ilpenen
yOpyrux aedopmaruii.

TennoBoe paciMpeHue KUIAKOCTEH U TBEPIBIX TeJ, 00BEMHOE U JUHEHHOE paCIIUpEHHE.
AHrapMOHHU3M TEIJIOBBIX KOJI€OAHUH YacTHIL BEIIECTBA KAaK IPUYMHA TEIUIOBOTO PaCIIMPEHUs Tell
(Ha KaUECTBEHHOM ypPOBHE).

[IpeoOpa3zoBanue sHEprUM B (Pa30BBIX MEepeXoax.

YpaBHeHHE TEIUIOBOTO OallaHca.

[ToBepxHocTHOE HaTsKkeHUe. KoaduiueHT noBepXHOCTHOrO HaTshkeHUs. KanuspHbie
ABJIEHU. /{aBleHre 110 UCKPUBIEHHOM MTOBEPXHOCTHIO xKuaKkocTH. Dopmyina Jlarmaca.

TexHudeckue YCTpOMCTBA M TEXHOJIOTUYECKHE IIPOLIECCHI: KUAKUE KPUCTAJUIbI,
COBPEMEHHBIE MATEPUAJIBI.

Yuenuueckuii sxcnepumenm, nadoopamopunvie padomvl, npaKkmukym (6HeypouHan
0esameyibHOCHLD).

N3yuyeHne KanUIIpHBIX SBJICHUMN.

N3mepenne ko3¢ puiineHTa noBepXHOCTHOTO HATSXKEHUST BOJIBI.

N3mepenune moayns FOura.

Pasnen 4. DaekrpoanHaMuka.

Tema 1. dnexmpuueckoe noe.

OnexTpu3anus Tea U e€ MposBIEHUs. DJIEKTpUUecKHuil 3apsan. JIBa BHIa 3JE€KTPUUECKUX
3apA0B. [IpOBOTHUMKH, TUANEKTPUKH U TOJIYITPOBOIHUKH. DJIEMEHTAPHBIN JJIEKTPUUECKUH 3aps .
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsia.

B3aumonelicteue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpruueckoe nose. Ero nefcTere Ha 3JeKTpUIEeCKUe 3apsibl.

Hanpsokénnocts  snektpudeckoro mnoss. [IpoOubiit 3apsin. Jlunum Hanpsk€HHOCTH
AIIEKTPUYECKOTO 1oJist. OQHOPOIHOE INEKTPUUECKOE TTOJIE.

IToTeHIIManbHOCTD AIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh NMOTEHIMANIOB M HaIpPsKEHUE.
IToTennmanbHas SHEPrus 3apsaa B JEKTPOCTaTUYECKOM noJie. [loTeHnmal anekTpocTaTuyecKkoro



noJis. CBsA3b HANPSDKEHHOCTU TOJIS M Pa3HOCTH MOTEHLHAIOB I JIEKTPOCTATHYECKOIO OIS
(KaK OTHOPOAHOTIO, TAK U HEOJHOPOIAHOIO).

[TpuHIUII CynIEPIO3ULIMY DIIEKTPUYECKUX ITOJIEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsbkeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro 1o o0wbéMy mapa. Ilone paBHOMEpPHO 3apsKEHHOM OECKOHEUHOW IJIOCKOCTH.
KapruHbl TMHUN HANPSIKEHHOCTU ITUX I1OJIEH U SKBUIIOTEHIUAIbHBIX IIOBEPXHOCTEN.

[IpOoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECHS 3aps10B.

JIM3IIEKTPUKH B JIEKTPOCTaTUYECKOM IToJIe. JIMaNeKTpUYeCcKas IPOHULAEMOCTD BEIIECTBA.

Kongencarop. DneKTpo€MKOCTh  KOHJEHCATopa. DneKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOopa.

[TapannenpHOoe  coeauHeHWe  KoHAeHcaTopoB.  IlocnenoBarenbHoe — coeMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

JBr>KeHUE 3apsKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
AIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHIE SIEKTPOIIPHUOOPOB, KOHACHCATOPHI, reHepaTop Ban ne
I'paada.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomwvl, npaxmukym (6HeypouHas
oesamelbHOCHb).

N3mepeHne HanpsKeHUs! BBICOKOBOJIBTHOTO UCTOUHHUKA.

N3yueHue mpoieccoB 3apsAKU-pa3psaaKkd KOHJIEHCATOPA.

N3yuenune »nekTpoHHOTO U 1M poBOTO ocumuiorpada.

Tema 2. Illocmoannwiil 31eKmpuydecKuil mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VcnoBusi CylIECTBOBAaHMSI IOCTOSIHHOTO —3JIEKTPUYECKOr0 ToOKa. VCTOuHMKM TOKa.
Hampsoxkenne U u 31C é&.

3akon OMa a1 yyacTKa Lemnu.

DNEKTPUYECKOE CONPOTUBIIEHHE. 3aBUCUMOCTb CONIPOTUBIICHNUS OJTHOPOJIHOTO IPOBOHUKA
OT €ro JUIMHBI U IJIOUIaIN NOTIEPEYHOT0 CEUEHUs. Y I€JIbHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBarenbHOe, NapauIeIbHOE, CMEIIAHHOE COEAUMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTpudeckux meneil. [Ipasmna Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—JIenua.

MoIIHOCTB EKTpUYECKOro ToKa. TernoBast MOITHOCTD, BBIENsIEMAast Ha PE3UCTOPE.

O/1C u BHyTpEeHHEE COPOTUBIEHHE UCTOYHHUKA TOKa. 3aKOH OMa 711 TOJIHOM (3aMKHYTOI)
ANEKTPUYECKON 1enu. MOIHOCTh UICTOYHHKA TOKa. KOpoTKOE 3amMbIKaHHE.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHM4ecKue YCTPONMCTBA M TEXHOJIOTMYECKHE IIPOLIECCH: aMIEpMETP, BOJBTMETP,
peocTat, CUETYUK IEKTPUIECKON SJHEPTUN.

Yuenuueckuit sxcnepumenm, nadoopamopunvie padomvl, npaKkmuxkym (6HeypouHan
0esmeyibHOCHLD).

N3yueHne ncTouHMKa TOKa.

HccnenoBanue BOJIbT-aMIIEPHON XapaKTEPUCTUKH JIAMITbl HAKAJTUBAHUSI.

Tema 3. Toku 6 paznuunvix cpeoax.

DNeKTpUUYecKas MPOBOAUMOCTh PA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPJABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXIpOBOAUMOCTb.



DJIEKTPUUYECKUH TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[MonmynpoBonuuku. CoOCTBEHHass M TPUMECHAsh MPOBOAMMOCTh MOIYIPOBOIHUKOB.
CgoiictBa p—Nn-nepexona. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DJIEKTPUYECKUI TOK B 3JIEKTPOJIUTAX. DJIEKTPOIUTUYECKAs JUCCOLUALMUS. DIECKTPOIIH3.
3akonbl Dapajes s AJIEKTPOIn3a.

OneKTpuuecknii TOk B Tra3ax. (CamMOCTOATENbHBIH M HECAMOCTOSITEIBHBIN paspsl.
Paznuunble TUIIBI CAMOCTOATENBHOTO paspsaa. Monnus. 1lnaszma.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: Ta3opa3psaHble JIaMIIbI,
JNIEKTPOHHO-Ty4YeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: AMOM, TPaH3UCTOP, (HOTOAUO,
CBETOAMOM, TajbBaHWKA, paQUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, OJCKTPOHHAsS
MUKPOCKOIIHUS.

Yuenuueckuii 3xcnepumenm, nadopamopunvie padomuvl, npaKkmukym (6HeypouHas
0esamesibHOCHLD).

DNEKTPOIU3.

W3mepenue 3apsiia 0JHOBAJIEHTHOIO HOHA.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOJA.

Du3n4ecKuil MPaAKTUKYM.

Crioco0b1 n3MepeHus: (PU3NIECKUX BEITHMYUH C UCIIOJIb30BaHUEM aHAJOTOBBIX U HU(POBBIX
U3MEPUTEIIBHBIX TMPUOOPOB ¥  KOMIBIOTEPHBIX JIATYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  HM3MepeHud  ¢usnueckux BenuyuH. OlEHKa TpaHUI
MOTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX U3MEPEHUH, UCCIIEIOBAHUN 3aBUCUMOCTEHN (PU3NUECKUX BETUYHH,
IPOBEpPKa IMPEUIOKEHHBIX TUMOTE3 (BBIOOp M3 padOT, ONMMCAHHBIX B TEMAaTHUYECKHX pa3jenax
«Y4eHUYECKHI SKCIIEPUMEHT, J1a00paTOpHbIe paOOThI, TPAKTHUKYM) ).

MexknpeaMeTHbIe CBSI3H.

N3yuenune kypca ¢pusuku yriay0n€HHoro ypoBHs B 10 kimacce oCyIeCTBISETCSA ¢ YUETOM
COJIEPXKATENBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMd MaTeMaTWKH, OHOJIOTHM, XWUMUH,
reorpauu ¥ TEXHOJOTHU.

MesicnpeOmemmuvie nonamus, C6A3AHHbBIE C UFYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qusmyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIIbHbIE
npubopsl, nudposas 1aboparopus.

Mamemamuka: peunieHne cucTeMbl ypaBHeHuid. JluHeliHas ¢yHknms, mnapadona,
runep6ona, ux rpaduku u cBoiicTa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT'€HC,
KOTaHT€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX MPOEKIUH Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHE B )KHBOM mpupoje, Auddysus, ocMoc, TerIoo0MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYJXKaroule  cpeabl,  yTUIM3aLus
OMOOpPraHNYECKOro TOIIMBA JJISi BHIPAOOTKH «TEIUIOBOI» U DJIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KalWUISIPHBIC SBJICHUS B IPUPOJIE, DIEKTPUUECKHE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MoOJISIpHasi Macca, MoJy4YeHne HaHOMaTepHUasoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEH U
ra3oB, JKUJKHE KPHUCTAUIbI, JJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOIUTHYECKas
JUCCOIMAIMs, TAIbBAHUKA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

T'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPHI, 0apOMETP, TEPMOMETP.



Texnonozusa: npeoOpa3oBaHue JBUKEHHUM C UCIIOIBb30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJKOTO TPEHUSI B TEXHHUKE, CTaTUYECKUE KOHCTPYKIMHM (KPOHIITEHH, pemeéTyarsie
KOHCTPYKLIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUSI MEXAHUKHU B TEXHUKE (TUPOCKOI, BOJOMET
U Jpyrue), OBUTATelb BHYTPEHHETrO CropaHus, mapoBas TypOuHa, OBITOBOI XOJIOAWIBHUK,
KOHJIMLIUOHEP, TEXHOJOTHH IIOJIyYEHUS COBPEMEHHBIX MAaTepuagoB, B TOM YHCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psAHBIC JTAMITBI, TIOTYIPOBOJHIUKOBBIE IPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3anMozeiicTBue NMOCTOSHHBIX MAarHUTOB U IMPOBOJHHUKOB C TOKOM. MarHuTHoOe IOJe€.
Bekrop marauTHOM MHAyKIMU. [[pUHIUIT CyNeprno3uiil MarHUTHBIX Tojed. JIMHUM MarHUTHOM
WHIYKIUU.

MarautHoe 1ojie IPOBOJAHMKA C TOKOM (IIPSIMOIO NPOBOJHHUKA, KAaTyIIKHM M KPYTrOBOI'O
BUTKa). OnbIT Dpcrena.

Cuita AMniepa, e€ HanpaBJIeHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBlieHHE€ W MOJYJb. JIBMXKEHUE 3apsHKEHHOM YacTUIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

MarnuTHoe nosie B Beuiecte. @eppoMarHeTKy, napa- U 1uaMarHeTUKH.

TexHuueckue yCTpoWCTBA M TEXHOJOTMYECKHUE MPOLECChl: MPUMEHEHHUE IOCTOSHHBIX
MarHuTOB, DJIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP, OJIEKTPOJABUTATENb SIKOOH, YCKOpHUTEIN
3JIEMEHTAPHBIX YaCTHUII.

Yuenuueckuit sxcnepumenm, nadopamopuvie padomuvl, npaKkmukym (eHeypouHas
0esameyibHOCHLD).

N3ydenue nmporuecca Bo30yXK/I€HUS U 3aTyXaHUS TOKA B KaTyIIKE UHIYKTUBHOCTH.

TpyOxka Ileppena.

Cuna JlopeHnna.

Omnpenenenne yneapHOro 3apsia dJI€KTPOoHa.

Tema 5. InexkmpomazHumnas uHOYKyuUs.

SBnenue snexTpoMarHuTHOM MHAYKIUH. [loTOok BekTOopa MarHuTHOM MHAYKIMH. DJ1C
WHIYKUWU. 3aKOH 3JIeKTpoMarauTHo unaykuuu @apazaes. Buxpesoe anexkrpuyeckoe nozie. Toku
dyxo.

O/1C uHAYKIMH B IPOBOJHUKE, IBHKYIIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NupyktuBHOCTh. Karymika HWHAYKTMBHOCTM B 1EMU MOCTOSHHOTO TOKa. SIBieHue
camonHaykiuu. 9J1C caMOMHAYyKINN.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHnyeckue ycTpoiucTBa U TEXHOIOTMYECKHE TPOLECCH: HHAYKIIMOHHAS [1€4Yb, COJIEHOM,
3allMTa OT HJIEKTPU3ALMHU TEN NMPU ABUKEHUU B MATHUTHOM T0JI€ 3EMIIU.

Yuenuueckuit sxcnepumenm, nadoopamopunvie padomul, npaKkmuxym (6HeypouHas
oessmelbHOCHLb).

3aKoH 3JIEKTpOMarHuTHON uHaykiuu dapanest.

Pa3nea 5. KosieOanusi 1 BOJIHBI.



Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cuctema. CBOOOIHBIE KOJIEOAHHUS.

['apmonnueckue  konebanusi. KuHemarmueckoe W JAMHAMHYECKOE  ONHMCAHUE.
DHepreTuyeckoe onucaHue (3aKOH COXpaHeHUsI MeXaHN4eCKOM SHeprun ). BeIBoA IMHAMUYECKOTO
ONMCAHUS TAPMOHUYECKHUX KOJIEOaHHM U3 UX YPHEPTeTUYECKOr0 U KWHEMaTHYEeCKOTO OMUCAHMUS.

Ammuntyna u Qasza koneGanmii. CBsI3b aMIUIMTYAbl KOJeOaHUH MCXOAHOM BETUYMHBI C
aMIUTUTYaMU KOJIeOaHU# e€ CKOPOCTH M YCKOPECHHUSI.

[Tepuon u yactota konebanuid. [leprnoa Maabix CBOOOAHBIX KOJNIEOAHUI MAaTEMAaTHUECKOTO
MmasiTHUKa. [leproa cBOOOAHBIX KONeOaHU MTPYKUHHOTO MasiTHUKA.

[TonsiTHe 0 3aTyxarommx KonedaHusx. BoiHyxnenHsie konaeOanus. Pezonanc. Pezonanchas
KpHBas. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJICOAHMS.

TexHu4eckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLECChl: METPOHOM, 4Yachl, Kaudeiw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomvl, npakmuxym (6HeypouHas
oesamelbHOCHb).

W3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSHOTO U PYKUHHOTO MasiTHUKOB.

W3ydeHue 3aKOHOB ABM)KECHUS TEJa B X0JI€ KOJICOaHH Ha YIIPYroM MOJABECE.

W3y4eHue qBUKEHUSI HUTSHOTO MasTHUKA.

[TpeoOpa3zoBaHue F3HEPTUH B IPYKUHHOM MAasSTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXaOLMX KOJIeOaHUH.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHHIHA.

Tema 2. dnekmpomazHummnsie Ko1edanus.

Konebarenbubiii  kKOHTYp. CBOOOJHBIC SJCKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
kosnebatenbHOM KOHType. Popmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsja KOHAEHcaTopa C
aMIUTUTYAON CHIIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs YJHEPTUH B UJICATTLHOM KOJIeOaTeIbHOM KOHTYDE.

3aryxamolue 3JIeKTPOMarHuTHble KoseOaHus. BbIHYXJEHHbIE AJIEKTPOMarHUTHBIE
KoJie0aHusl.

IlepeMeHHBIN TOK. MOIIHOCT NEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HauEHUE CUJIbI TOKA M HANPSKEHUs IIPU pa3aIMuHON (popMe 3aBUCUMOCTH IIEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHycouanbHbIN IEPEMEHHBIN TOK. Pe3ucTop, KOHIAEHCATOp U KaTylIKa UHIYKTUBHOCTU
B LIENI CUHYCOMJJAJIBHOTO IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsuKeHui.

Wneansubiii Tpancopmatop. [IponsBoacTBo, nepenaya U moTpedaeHUE IIEKTPUIECKOM
SHEPIHH.

OKOJIOTUYECKME PHUCKHU IIPU IMPOU3BOJCTBE 3JIEKTpOIHEpruu. KynbTypa MCHOIB30BaHUSA
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
TE€HEpaTOp NEPEMEHHOTO TOKA, IMHUHU JJIEKTpoIiepeaay.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomvl, npakmuxym (6HeypouHas
0essmeyibHOCHLD).

N3ydenue konedaTenbHOro KOHTypa

HccenenoBanue nmepeMEeHHOr0 TOKA 4epe3 IMOCIEA0BATENIbHO COCIMHEHHBIE KOHAEHCATOp,
KaTyIIKy U PE3UCTOP.

HabmioneHune 31eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH [IEPEMEHHOI0 TOKa.



Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL.

MexaHuueckrue BOJIHBI, YCJIOBHUA HX pacrpocTpaHeHus. [lonepeuHsle M IpPOJOJbHBIE
BosIHBL. Ilepuon, ckopocTe pacrnpocTpaHeHUs U AjduHa BOJIHBL. CBOICTBA MEXAHMYECKUX BOJIH:
OTpakeHHe, IpejoMiieHue, nHTeppepeHus U TudpaKius.

3ByK. CKOpOCTh 3BYKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE 3arpsi3HEHUE OKPYKAOLIEH CPEIbI.

DONEKTPOMarHUTHHIE BOJHBI. YCJIOBHSI M3JIyYEHUS 3JIEKTPOMAarHUTHHIX BOJIH. B3anMmuas
OpUEHTALINS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiiCTBa  3JIEKTPOMAarHUTHBIX BOJIH: OTPaXE€HUE, MPEJOMIICHHE, NOJIIpU3alus,
uHTEephepeHIHs U AU(PaKIIHSL.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBUAeHUs. Paqnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIeH cpeibl.

TexHuuyeckue ycTpoilcTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TENeBU30p, aHTeHHa, Tenedon, CBY-neub, ynbTpa3ByKoBas
JIMarHOCTHKA B TEXHUKE U MEIULIMHE.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomwl, npaKmukym (6HeypouHas
oesamelbHOCHb).

N3yueHue napameTpoB 3ByKOBOM BOJIHBI.

N3yueHue pacnpocTpaHeHUs1 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

ITomnstpu3sanus 31€KTPOMArHUTHBIX BOJIH.

Tema 4. Onmuxa.

[IpsiMonuHeitHOE paclpocTpaHEHUE CBETa B OJHOPOJAHOM cpene. Jlyu cBera. ToueuHblil
MCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3akOHbI OTpaxxeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBeta. 3akOHBI MpeIOMJEHHs cBeTa. AOCOMIOTHBIA  IOKa3aTellb
npesomiieHuss. OTHOCUTENBHBIN IOKa3aTenab INpesnoMieHus. IoCTOSHCTBO 4acTOTHI cBeTa U
COOTHOUIEHHUE JUIMH BOJIH IPHU IEPEX0JE MOHOXPOMATHYECKOTO CBETA YEpe3 T'PaHHUIly pasjeiia
JIBYX ONTUYECKUX CpE.

Xon nyuelt B npusme. ucnepcus csera. ClioxkHBIN cocTaB Oenoro ceera. L[Ber.

ITontHOE BHYTpeHHEE oTpakeHue. IIpenenbHbIi yroi MoIHOrOo BHYTPEHHETO OTPAKEHUS.

Cobuparoniue M pacceuBarouiye JHUH3bL. ToHKas JuH3a. POKYyCHOE pacCTOsSHUE U
ONTHUYECKasl CUJIa TOHKOHN JMH3bl. 3aBUCHUMOCTb (POKYCHOTO PAacCTOSHUSI TOHKOM cdeprueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTesl IPEIOMIICHUS.

dopmyIia TOHKOHM JIUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox nyya, IpOMEANIEro JIMH3Y 01 IPOU3BOJIbHBIM YIJIOM K €€ IVIABHOW ONITHYECKOU OCH.
[TocTpoenune n300pakeHH TOYKH U OTPe3Ka MPSIMOI B COOMPAIOIINX M PACCEMBAIOIINX JTUH3AaX U
UX CHCTEMAX.

Ontuueckue nmpudopsl. Paspermiaromnias cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBass onrtuka. Wurepdepennus cBera. KorepeHTHbIE WMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTeP(GEPEHIIMOHHOM KapTHHE OT ABYX KOTEPEHTHBIX
UCTOYHHUKOB. [IpuMeps! Ki1accuueckux HHTEP()EPEeHIIMOHHBIX CXEM.



Hudpakmus  cera. Judpakmuonnas pemérka. YcnoBue HaOMIOAEHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

ITonsipuszanus ceera.

TexHnyeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKM, JyIa, IIEPUCKOIL,
(oroamnmnapar, MUKpPOCKOII, IPOEKIIMOHHBIH annapar, IpOCBETICHUE ONTUKH, BOJIOKOHHAs ONTHKA,
TU(paKIMOHHAS pelIETKa.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomuvl, npakmuxym (6HeypouHas
0esamesibHOCHLD).

N3mepenue GpoKyCHOro pacCTOSIHUS JIMH3.

M3yueHne 3aKOHOB OCBEIIEHHOCTH € TIOMOIIBIO (POTOIIEMEHTA.

W3mepenue JUIMHBI CBETOBOM BOJHBI ¢ TOMOIIBIO AU(DPAKIIMOHHON PEHIETKH.

M3mMepeHue MUpUHBI e 10 JU(PPaKIUOHHONW KapTHUHE.

M3mepenue nokasaress npeaoMIIeHHs.

N3yuenue naTepepeHIiny CBeTa MPH OTPAKECHUH.

HnTepdepomerp MaiikenbcoHa.

Pa3znen 6. OcHOBBI crienMaJIbLHOH TEOPUH OTHOCUTEIHLHOCTH.

I'paHunel NPpUMEHMMOCTH KJacCHMUeCcKOM MexaHuku. [locTynarsl cnenuanbHOW Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKpAlLLlEHUE
JUIMHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13bp Macchl € SHEPTUEN U UMITYJIbCOM PENSTUBUCTCKOM YaCTHUIbl. DHEPrUs MOKOSL.

TexHnyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIyTHUKOBBIE NPUEMHUKH,
YCKOPHUTENH 3apsKEHHBIX YaCTHII.

Y4eHn4ecKkuid IKCIIEPUMEHT, 1abopaTOpHBIE pabOThI, MTPAKTUKYM.

OmnpeneneHre UMIyJbca U SHEPTrUU PEISITUBUCTCKUX YacTUll (1Mo ¢gororpapusiM TPEeKoB
3apsHKEHHBIX YacTUI] B MATHUTHOM IIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHuo-6011086011 Oyaausm.

PaBHOBecHOE TemoBOEe wu3NMydeHHE (M3IydeHHEe aOCONMIOTHO YEpPHOro Tema). 3aKoH
cMmenenus Buna. I'unoresa Ilnanka o xBaHTax.

@DOTOHBI. DHEPTrHs U UMITYJIbC (POTOHA.

®oroaddext. Onpitel A. I'. CroneroBa. 3akoHs! poToddhdexra. YpaBHeHne DiHIITEHHA
st poroadpdexra. «Kpacnast rpannnia» porosddexra.

JlaBneHue cBera (B 4YacTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO TOIJIOUIAIONIYI0 U
abCcoIIIOTHO OoTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.

BosHoBbIE cBolicTBa yactun. Bomubl ne bpoiura. [{nvnHa BosHBI e bpoinsg u pasmepsl
o0JacTu JoKanu3aluuu ABMKYyIIelcsa yactulibl. KopnyckymnsipHo-BonHOBON Ayanu3M. Judpakuus
AJIEKTPOHOB Ha KPUCTAJUIAX.

Criermnduka n3mepenui B Mukpomupe. CootHoleHus HeornpeaenéaHoctei I elizendepra.

TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTuuK, TYHHEIbHBI MUKPOCKOII, COJTHEUHas Oarapesi, CBeTOAHO/I.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOeHUs aToMa. [TnanerapHas mozens atoma Peszepdopaa.



[Toctynatel bopa. U3nmyuenne u mornomnieHre GOTOHOB MPHU MEPEXOJe aToMa C OJHOTO
YPOBHS 3HEPIUU Ha APYIOU.

Bunpb! ciektpoB. CnekTp ypoBHEH 3HEPIHH aToMa BOAOPOa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3ydyeHue ceera. Jlazep.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: CHEKTPaJIbHBIM aHaIMU3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomuvl, npakmuxym (6HeypouHas
0esamesibHOCHLD).

N3yuyeHune crieKTpoB HCTOYHUKOB CBETA.

Tema 3. Qusuka amomHo20 A0pa u 371eMeHMAPHBLIX YACHUY,.

Hyxnonnas mozpens sanpa I'eiizendepra—Banenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3otomsl.

PannoaktuBHOCTh. Anba-pacman. IJICSKTPOHHBIA M MO3UTPOHHBIM OeTa-pacran. ['amma-
U3JIy4YCHHE.

3aKOH paJUOaKTHBHOrO pacnaaa. PaavoaktuBHble u30TONbl B mpupoge. CoiicTBa
MOHU3HUPYIOLIETO U3JIy4eHUs. BausiHue painoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpusi.

DHeprus CBSI3M HYyKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Anepubie peakuuu. Jenenne wu cuHtes snep. SAnepHbie peakropbl. IIpobGiemsl
YOPaBISIEMOT0 TEPMOSIAEPHOTO CHUHTE3a. OKOJOTMYECKHE acCleKThl Pa3BUTUS  SECPHOU
SHEPIeTUKHU.

Meroasl perucTpalvy U UCCIEA0BAHNS JIEMEHTAPHBIX YaCTHULL.

DyHIaMEHTAIBHBIE B3aUMOACUCTBUA. bapnoHbl, Me30HBI U JenTOHHI. lIpencraBinenue o
CranpaptHoil Mmosienu. KBapk-riitooHHas MOJAEIb aJpOHOB.

®usuka 3a npegenamu CtangapTHol Mozaenu. TémHas MaTepust U TEMHAsi SHEPTUsl.

EnuHcTBO DM3Mveckoil KapTHHBI MUPA.

TexHudeckue yCcTpoucTBa U TEXHOJIOTMYECKHE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
SJEpHBIA  PEaKkTop, TEPMOSIIEPHBIM peakTop, aromMHas Oom0a, MAarHHUTHO-pE30HaHCHAs
TOMOTpadus.

Pa3nes 8. DjieMeHTBHI aCTPOHOMUM M aCTPOPU3UKH.

Oransl pa3BuTUs actpoHomMuH. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAUYECHHE ACTPOHOMHUHU.
[TprMeHUMOCTb 3aKOHOB (PU3UKH U1 OOBSICHEHUS IPUPOJIbI KOCMUUYECKUX OOBEKTOB.

MeToapl acTpOHOMMUYECKHMX HcCCiIeqoBaHUNA. (COBPEMEHHBIE ONTHYECKUE TEJIECKOIIBI,
PaAMOTENECKOIIbI, BHEATMOC(EpPHask aCTPOHOMHS.

Bun 3Bé3gnoro Heba. Co3Be3ausi, spKue 3BE3/bl, INIAHETHI, UX BUJUMOE ABH)KEHHUE.

Conneunas cucrema.

Connue. Conneunas aktuBHOCTh. McTtounuk sHeprun ComnHua u 3BE31.

3BE3/1b1, UX OCHOBHBIE XapaKTepUCTUKU. JlnarpaMma «CreKTpalibHbII KJIacC — CBETUMOCTbY.
3BE3/1bI TNIABHOW MOCIIE0BATENBHOCTH. 3aBUCUMOCTD «MAcca — CBETUMOCTBY ISl 3BE3]] TVIABHOU
NOCIIeA0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXACHNN U 3Botoluu CoslHIA U 3BE311. DTambl XKU3HU 3BE3L.

Muineunsiii [1yTe — Hama I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rayiakTuk. PajnoranakTiuky u kBazapel. YEpHbBIE ABIPHI B siipax rajakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6na. Paz6eranue ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.



Hepeménnsie npo0ieMbl aCTPOHOMHH.

PDusnyeckuii NPAKTHKYM (6HEYPOUHAA OeAMETbHOCHY).

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlLleHKa  TpaHull
IIOTPELIHOCTEM.

[TpoBeneHNEe KOCBEHHBIX U3MEPEHUH, UCCIICIOBAaHUI 3aBUCUMOCTEH (PU3NYSCKUX BEITUYUH,
IPOBEpPKa IMPEJUIOKEHHBIX TUnore3 (BbIOOp M3 paboT, ONUCAaHHBIX B TEMaTHMUYECKUX pa3jenax
«Y4YeHUYEeCKUH IKCIIEPUMEHT, JJAOOPaTOPHbIE paOOTHI, IPAKTUKYM»).

O0o0maroniee NnoBTOpPEeHHeE.

O6oOmieHne W cUCTeMaTH3alUsl  COJACpKaHHWs — pas3fenoB  Kypca «MexaHuKay,
«MounexynspHas Qu3MKa U TEPMOJUHAMUKA», «DIeKTpoanHamuka», «KoxeGaHus ¥ BOJHBIY,
«OCHOBBI  CHEIMAJIBHOM TEOPHUM OTHOCUTENBbHOCTH», «KBaHTOBas Qusnka», «IeMeHTbI
ACTPOHOMMH U aCTPOPUIUKI.

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
3THUYECKON chepax AesITeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U ACTPOHOMHHM B COBPEMEHHOU
Hay4YHOH KapTUHE MMpa, 3HauU€HHE ONMCATE]bHOM, CUCTEeMaTH3UpYIOlleH, 0ObICHUTEIbHON U
NPOTHOCTUYECKON (YHKIUH (U3NYIECKON TeOpuH, poiib GU3NIECKO Teopuu B (HOPMUPOBAHUU
npeCTaBiIeHUN 0 (PU3MYECKON KapTHHE MUPA, MECTO (PM3UYECKON KapTHHBI MUpa B 00LIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MesknpeameTHbie CBSI3H.

N3zyuenmne kypca ¢usuku yrimyonéanoro ypoBHs B 10-11 kmaccax ocymiecTBisieTcs ¢
yU€TOM COZEPIKATENIbHBIX MEXKIIPEJIMETHBIX CBS3el C KypcaMH MaTeMaTUKH, OMOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnsle NOHAMUA, CEA3AHHBIE C UYUEHUEM MEMOO06 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npubopsl, nudposas 1adopaTopus.

Mamemamuka: penieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI€HC, OCHOBHOE TPUTIOHOMETPUYECKOE TOKIECTBO. BEKTOphl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIMMH.
[Tpu3Haku o100 TPEYTrOJIbHUKOB, ONpeeNIeHHE TUIOIAAN IUIOCKUX GUryp u oobéma Te.

buonozua: snekrpudeckue sIBICHUS B XKUBOW PUPOJIE, KoJeOaTeabHbIe IBUKEHUS B )KUBOI
IPUPOJIE, SKOJIOTMYECKHE PUCKH TPU TPOU3BOJCTBE DJIEKTPOIHEPTUH, 3IIEKTPOMATHUTHOE
3arpsiI3HEHUE OKPYXKAroIIeW cpeabl, YJIbTPa3ByKOBass AMATHOCTHKA B MEAMIIMHE, ONTHYECKHE
ABJICHUS B )KMBOW IIPUPOJIE.

Xumua: CTpOGHHE aTOMOB U MOJIEKYN, KpPHUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHAIN3.

T'eozpaghua: marHuTHBIE TONIOCA 3€MIIM, 3aJIe)KW MAarHUTHBIX PYZ, (GOTOCHEMKA 3EMHOM
MOBEPXHOCTH, ceiicMorpad.

Texnonozusa: npuMeHeHHE MOCTOSHHBIX MarHWTOB, AJIEKTPOMArHUTOB, IEKTPOABUTATENb
Sxobu, reHepaTop MEPEMEHHOIO TOKa, HWHAYKIMOHHas Tedb, JMHUM DJeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajxap, paJAUONPUEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIbTpa3ByKOBasi JUArHOCTHKa B TEXHUKE, IPOEKIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,



CoJHeuHasl OaTapesi, CIIyTHUKOBbIE IPUEMHHKH, SJIepHAsi SHEPT€TUKA U HKOJIOTUYECKUE aCTIEKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI

JIMHHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS yueOHOro mpeamera « PU3uKay JOIKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULMUEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTAlUi, IO3UTHUBHBIX BHYTPCHHHX
yOeXeHU, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTAM pOCCHilckoro oOIiecTna,
pacIIupeHNe KU3HEHHOIO OIBITA U OIBITA AEATEIbHOCTH B IPOLIECCE PEaIu3aluyd OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPakKIAHCKOI0 BOCIIMTAHMSA:
e CchOPMHUPOBAHHOCTh TI'PAXJAHCKONW MO3MLUU OOYydYarollerocss Kak akKTUBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I11eCTBa;
® [IPUHATHE TPAJULMOHHBIX OOILIEUEIOBEYECKUX I'YMAaHUCTUYECKUX U IEMOKPATHYECKUX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpECcaxX IPa’kAaHCKOI0 OOILIEeCTBa,

y4acTBOBaTh B CaMOYIPaBICHUU B 00pa30BaTeIbHON OpraHU3aluy;

® yMEHHME B3aMMOJEICTBOBATH C COLMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C MX

(GYHKUMAMU ¥ Ha3HAUEHUEM;
® TOTOBHOCTb K 'YMAaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHUSA:
e cOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;
® [ICHHOCTHOE OTHOILIEHHUE K IOCYyJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSAM POCCHMCKHX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:
e c(opMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IIOBE/ICHUS;
e CroCcOOHOCTb OLIEHUBATh CUTYALINIO U IPUHUMATh OCO3HAHHBIE PELICHUS], ODUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI Y [IEHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YYEHOTO;
® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYUBOTO Oy IyIIErO.
ICTETHYECKOr0 BOCTIMTAHUA:
® DOCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKJIKOYas 3CTETUKY Hay4dHOIO TBOPYECTBA,
npucyliero pusnveckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:
® UHTEpeC K pa3IuyHbIM cepam MpopecCHOHATBHONW AEATENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oyay1Ieit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO B 007IacTH (PU3UKHU Ha

IPOTSKEHUH BCEH KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYJbTYpbl, OCO3HaHHME IJIOOATBLHOTO XapakTepa

9KOJIOTHYECKUX MPooIIem;

® IUIAHMPOBAHME W OCYILIECTBIECHUE JCHCTBUN B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUS

LeJIe YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



pacIIMpEeHHE OMbITa JEATCILHOCTH HKOJOTHYECKOW HAMpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 PU3MKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

C(OPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B IPOLECCE H3YYEHUS
(GU3UKM  OCYIIECTBJIATH  TMPOEKTHYIO M  HMCCIEJOBATENbCKYIO0  JESTEIBHOCTD
WH/IMBUIYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePCcAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJoruuyeckue JeiicTBUA:

CaMOCTOSTENbHO (OPMYIHUPOBATh U aKTyalIU3UpPOBaTh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATh LENH AeSTeIbHOCTH, 33]]aBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HMUECKHUX
SIBIICHUSIX

pa3pabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHUBBI B JEATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEINISAM,
OILICHUBATh PUCKU MOCJIEICTBUN ACSITEIbHOCTH;

KOOPJMHHUPOBATh M BBINOJIHATE PabOTy B YCIOBUSIX PEAIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIILJICHUE MTPU PEHICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBrbIe ncciaenoBareanLcKue 1eliCTBUA.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATHSIMHI U METOAAMH (DU3HIECKON
HaYKH;

BJIQJICTh HABBIKAMH YI€OHO-HCCIIEIOBATEILCKON U MPOCKTHOW ACSITEILHOCTH B 00J1aCTH
¢Gbu3KMKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITENILHOMY TIOMCKY METOJIOB
pemieHus 3aaad  (PU3MYECKOTO COJICP)KAHUs, TMPUMEHCHHIO Pa3IMYHBIX METO/I0B
MMO3HAHUS,;

BJIQJIETh BUJAAMU JIEATEIHHOCTH IO MOJYYEHHUI0O HOBOTO 3HAHMSI, €r0 WHTEPIIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAlUsIX, B TOM YHUCIE MPU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyaJIM3UPOBATh 3aJ]ady, BBIJIBHTATh
TUNOTE3Y €€ peleHus, HAXOIUTh apIyMEHTHI IS I0Ka3aTeTbCTBA CBOMX YTBEPKICHHIM,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TOJIYYCHHBIE B XOJ€ pCIICHUS 3a7add Pe3yJbTaThl, KPUTHYSCKU
OIICHHBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHUE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a7]a4 B 00Pa30BaTEIbHOMN IeATETHLHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBAThH IPUOOPETEHHBIN OITBIT,

YMETh IMMEPESHOCUTH 3HAHUS 10 (PH3MKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATSIILHOCTH,
YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeH;



BBIIBUT'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAblI U PCHICHU A,
CTaBHUTb HpO6J’I€MBI " 3a71a4u, JOITYCKArIHEC aJIbTCPHATUBHBIC PCIIICHU .

PabGora ¢ unopmanmeii:

BJIQJICTh HABBIKAMH IOTYYCHHS HHPOPMAITUU (U3HUECKOTO COJICPIKAHUS U3 HCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIICCTBIISATH IOUCK, aHAJIM3, CHCTEMATH3AlMI0 U
HUHTEPIIPETALMIO HHPOPMAIIMK Pa3IMYHbIX BUIOB U (HOPM IIPEICTABICHHS,

OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPraHU3alMOHHBIX 3a1ad ¢
coOmrofeHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(OOpPMAMOHHON
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAHUS B pa3IMUHbIX (opmarax ¢ y4EToM
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayJAMTOPUH, BBIOMpAs ONTUMAIBHYIO (OpMY
NPECTABICHUS U BU3yaJIH3allHU.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

OCYIIECCTBIISATH OOIICHUE HA YPOKaX (DU3WKHU M BO BHE-YPOUHOU JESATCIILHOCTH,
pacrno3HaBaTh MPEATOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYaTh KOHMIUKTHI,
pa3BEPHYTO W JIOTUYHO M3JIAraThb CBOKO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIOJIb30BaTh MIPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYATbHOU PabOTHI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI ¢ y4€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBAaTh M KOOPJIWHHUPOBATH
JEUCTBUSL MO €€ JTOCTH)KEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpeneisiTb pOJIH C
y4ETOM MHEHHH YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHWBATh Ka4yeCTBO CBOETO BKJIaJa M KaXJOro Y4YaCTHMKA KOMAaHIbI B OOIIWIA
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UAECH C IMO3ULUH HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTyalUsX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh B 00JaCTH (PU3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIEHUS] pacYE€THHIX M KaueCTBEHHBIX 3ajady, IJIaH
BBITMIOJTHEHUS MTPAKTUYECKOW pabOThl C yUETOM HMMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANTOYTECHHMIA;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh Ha CeOs1 OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;



croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAUIIMH B 001acTH (HHU3UKH,
MTOCTOSTHHO TTOBBIIIIATh CBOM 00pa30BaTEIbHBIN U KyJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLIUOHAJBLHBLIA HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIIAM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS [10 UX CHUXKCHMUIO;
IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
IpUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yJIbTATOB ACATECIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OLIMOKH.

B mpoueccce JOCTUKCHHUA JTMYHOCTHBIX PE3YyJIbTATOB OCBOCHUSA IIPOrpaMMBbl I10 (1)I/I3I/IK€ JJIsA
YPOBHA CPEOAHECTO 061_1_[61"0 06pa3OBaHI/I$I y o6yqa101u14xc;1 COBCPHICHCTBYCTCA 3MOI_II/IOHaJ'II>HbII‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIEI0 CIOCOOHOCTh ITOHMMATh CBOE OSMOIHMOHAIBHOE
COCTOSIHWE, BUACTh HAIIPABIICHHUS PAa3BUTHSI COOCTBEHHOM AYMOIIMOHAIBHOM cepsl, OBITh
YBEpEHHBIM B ce0e;

CaMOpPEryJHpPOBaHUs,  BKJIIOYAIOIIET0  CAMOKOHTPOJb,  yMEHHE  HPUHUMATH
OTBETCTBEHHOCTbH 32 CBOE MOBEJICHUE, CIIOCOOHOCTh a/IalITUPOBATHCS K AMOIIMOHAIBHBIM
U3MEHCHUSIM 1 HPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIMH, BKIIOUYAMOLICH CTPEMIICHHE K JAOCTIKCHHUIO LIEIU U YCIIEXY,
ONTHMH3M, HHULUATHBHOCTD, YMEHHE JICHCTBOBATh, HCXOS U3 CBOUX BO3MOKHOCTEH;
OMIIATUH, BKJIFOYAIOMICH COCOOHOCTh MOHMMATh YMOLUOHATIBHOE COCTOSHHE APYTHX,
YUUTHIBATh €r0 TPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO H
COTICPESIKUBAHUIO;

COIIMAJIBHBIX HAaBBbIKOB, BKJIOYAaIOIINX CIIOCOOHOCTD BBICTpanBaTb OTHOLICHHUA C
JIPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peiiaTtbh KOH(IUKTHL.

I[TPEAMETHBIE PE3YJIBTATEI
K koHiy obydenus B 10 knacce npeIMETHbIE pe3ysbTaThl Ha YIiTyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:

NOHMMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTHYECKOW, 3KOJOTUYECKOM,
COLIMAJILHOW M 3THYECKOM cdepax AESITENbHOCTH YEJIOBEKa, POJib U MECTO (PU3MKU B
COBPEMEHHOM HayYHOU KapTUHE MUPA, 3HAYECHUE OIUCATEIbHON, CHCTEMATU3UPYIOIIEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKOM (PyHKUMI (QHU3MUECKOM TEOpHH — MEXaHHKH,
MOJIEKYJISIPHOM (PU3UKU U TEPMOJIMHAMUKH, POJIb (PU3NYECKOH TeOpur B POPMHUPOBAHUU
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pa3ianyaTh yCIOBHS MPUMEHUMOCTH MoJiesiel (U3NYECKUX Te U IPOLECCOB (SBICHMUI):
UHEepLUalbHasl CUCTEMa OTcu€Ta, abCOJIIOTHO TBEPJOE TEJO, MaTepuanbHas TOUKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOIHOE MaJieHne, abCOIOTHO yIpyras nedopmanus,
abCOJIIOTHO yIpyroe 1 aOCOJIIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJEIH Ta3a, KHUJIKOCTH



U TBEPAOro (KpUCTAJUIMYECKOTO0) Tella, UIeabHbBIN ra3, TOYSUHBIH 3apsii, 0JHOPOJAHOE
AIIEKTPUYECKOE T10JIE;

pa3nuyarh YCIOBUS (TpaHHIBI, OONAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMI XapakTep (yHAaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXAHMYECKHWE TPOLECChl M SIBICHUS, HUCIOIB3YS
OCHOBHBIE TMIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBUXKEHUS, (OpPMYJIbl KMHEMAaTUKH PAaBHOYCKOPEHHOTO IBMXKEHHSI, MPeoOpa3OBaHUS
["anunes a1 CKOPOCTH M IEPEMELIEHUS, 3aKOHBI HbI0TOHA, TPUHIIMIT OTHOCUTEIBHOCTU
["anunes, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBl COXpPAaHEHHUsS UMIyJbca U
MEXaHUYECKOM 3HEPTUu, CBSA3b pabOThI CUJIbI C U3BMEHEHHEM MEXaHUYECKOM 3HEpruu,
yCIIOBUSL paBHOBECHS TBEPAOrO Teja), MPU STOM MCIHOIb30BaTh MaTeMaTHYeCKOe
BBIPQ)KEHUE 3aKOHOB, YyKa3blBaTh YCIOBUS TNPHUMEHUMOCTH (PU3MUYECKUX 3aKOHOB:
npeoOpa3zoBanuii ['anmuies, BTOpPOro H TpPEeThero 3akoHOB HproTOHA, 3aKOHOB
COXpaHEHHUs UMITYJIbCAa U MEXaHUYECKON 3HEpruu, 3aKOHA BCEMUPHOIO TATOTEHUS;
AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIC MPOIECCHl U SBJICHUS, HCIOIb3Ys] OCHOBHbBIE
nonokeHuss MKT u 3akoHbI MOTEKyIIpHON (PU3UKU U TEPMOJUHAMUKY (CBS3b aBICHUS
UJeaNbHOIO ra3a CO CpEIHEW KUHETHYECKON SHepruedl TEeIUIOBOIO JBUKEHUS U
KOHIIEHTpaLEHN ero MOJIEKYJI, CBSI3b TEMIIEPATYPhl BELLIECTBA CO CPEIHEN KNHETUUECKON
SHEpPrueil TEIUIOBOTO JBMIKEHMSI €ro YacTHll, CBS3b JaBJICHUS HJI€aJIbHOIO Ta3a C
KOHILIEHTpaluel MOJIEKYJ U €ro TeMIiepaTypol, ypaBHeHue MenaeneeBa—Knanelipona,
NEePBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHHUS PHEPTHU B TEIJIOBBIX MPOIIEccax),
IIPY 3TOM HCII0JIb30BAaTh MATEMATUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaThb YCIIOBHS
IIPUMEHNMOCTH ypaBHeHUs MenaeneeBa—Knaneipona;

AQHAIU3UPOBATh M  OOBSACHATH JJIGKTPUYECKHE SBIICHUS, HCIONb3Ys] OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOIMHAMUKHU (3aKOH COXPAHEHHUS 3JIEKTPUYECKOIo 3apsija,
3akoH KyJloHa, OTEHIMAIBHOCTD AIEKTPOCTATUUECKOTO MOJISA, IPUHIIUII CYTIEPIIO3UIINH
IEKTPUYECKUX TTOJIEH, TIPU ITOM yKa3blBasl yCIOBUs IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOIICHHMsS: 3aKOHbI OMa Ui ydacTKa LeNnu U JJid
3aMKHYTOH 3JeKTpuyecKoi 1ienu, 3akoH /xoyns—Jlenna, npasuia Kupxroda, 3akoHsl
Ddapanes 171 2JIEKTPOIU3A);

OTUCHIBATh (PU3UYECKHE MPOLECCHI U SIBJICHUS, MCIIONb3Ysl BEJIMYMHBI: MEpeMEIIeHHUE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJI, CHUJIa, MOMEHT CHJIbI, JaBJICHHUE,
NOTEHLIMANbHAsl SHEPrusi, KMHETHYecKas HHEeprus, MexaHuueckas sHeprus, padbora
CHUJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHUE, CHJIA TSXKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHUS,
MOITHOCTb, SHEPTHUsl B3aMMOICHCTBHSI Tena ¢ 3eMIIEN BOJIM3U €€ MOBEPXHOCTH, SHEPTUs
ynpyroi aedopManuu MpyXHHbBI, KOJIWYECTBO TEIUIOTHI, a0CONIOTHAs TemIleparypa
Tena, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPTUs UI€ATbHOTO OJIHOATOMHOTO rasa,
paboTa wWIeaTbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTH Bo3ayxa, KIIJ| wmaeambHOTO
TEIUIOBOTO JIBUTATEJs; IEKTPUUYECKOE I0Jie, HANPSXKEHHOCTh AJIEKTPUYECKOrO MO,
HaNpsDKEHHOCTH TOJISI TOYEYHOrO 3apsiia WM 3apsDKEHHOTO Ilapa B BaKyyMe M B
JUDJIEKTPUKE, MOTEHIHAN 3JIEKTPOCTaTUYECKOTO TOJS, PA3HOCTh IOTEHIIMAJIOB,
ANEKTPOABIIKYIIAsl CHJIa, CUjla TOKa, HampsyKeHHE, MOLIHOCTh TOKA, 3JIEKTpUYecKas
€MKOCTb IJIOCKOTO KOHJEHCATOpa, COPOTUBJICHUE yUacTKa IEMH € 0CIIe10BaTEIbHBIM
U TapauIeIbHBIM COEAMHEHHEM PE3UCTOPOB, DHEPrus JJIEKTPUUECKOro  IOJIs
KOHJEHCATOPa;



00BSACHATH OCOOCHHOCTH MPOTEKaHUs (PU3NUYECKUX SABJICHUI: MEXaHUYECKOE ABMKECHUE,
TEIIOBOE ABM)KEHHE YaCTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUYKEHUE,
muddy3us, ucnapeHue, KUIMCHWEe W KOHACHCAIWs, TUIABIICHUE WM KPUCTAILTU3ALIUSA,
HaIlPaBJIEHHOCTh  TEIUIONEPENayu, JJEKTPU3alMUs  TeJ, HAKBUIIOTCHLHAIbHOCTh
MTOBEPXHOCTH 3aPS’KEHHOI'O TPOBOJIHUKA;

IIPOBOJUTH HCCIIEIOBAHHE 3aBUCHUMOCTH OIHOW (PU3MYECKON BETUYMHBI OT JIPYroil C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpPU HSTOM KOHCTPYHUPOBaTh YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThbl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPENIHOCTEH H3MEPEHHA, NeNaTh BBIBOJABI IO
pe3yJibTaTaM UCCIICIOBAHUS;

IPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (PUINYECKUX BEJIMYUH, IMPU ITOM BBIOHpATH
ONTUMANBHBIA METOJ W3MEPEHHUS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJIUTH OTBITHI IO MTPOBEPKE MPEIIIOAKEHHON TUIIOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOupaTh FIKCIEPUMEHTAIBHYI0 YCTAHOBKY, aHAJIM3UPOBATh MOJIYYCHHBIE PE3YJIbTAThI U
JIETIaTh BBIBOJ O CTATYCE MPEIJIOKEHHON TUIIOTE3bI;

cobmo1aTh mpaBmiia 0€30MaCHOTO TpyAa MpU MPOBEACHUU HCCIEAOBAaHUN B paMKax
y4eOHOTr0 SKCIEPUMEHTa, MPAKTHKyMa U y4eOHO-UCCIIEIOBATEIbLCKOW U MPOCKTHOMN
JESTCIIBHOCTH C WCIOJIb30BAHUEM HM3MEPHTEIBHBIX YCTPOWCTB H JIAOOPATOPHOTO
000pyaOBaHNUS;

pelaTh pacu€THbIC 337a4H C SIBHO 3aJJaHHON U HESIBHO 33JaHHOMN (PU3MYECKON MOJIETIBIO:
HA OCHOBAaHMM aHallM3a YCJIOBHsI OOOCHOBBIBATH BBIOOP (PHU3UYECKOW MOJENH,
OTBeuarolIeil TpeOOBaHUAM 3a/1a4H, IPUMEHAITH (GOPMYJIBbL, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJIAThl (PU3WYCCKUX TEOPUU TIPH HCIIOIB30BAHUM MATEMAaTHYCCKUX METOJ/IOB
pelIeHuss 3a]ady, MPOBOJUTH pAacYEThl HAa OCHOBAHUM HWMEIOUIUXCS JTAHHBIX,
AQHAJIM3UPOBATh PE3yJbTaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIyYEHHBIX PE3YJIbTATOB;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOYIOIIe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3JieioB
Kypca (U3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-
HAay4YyHOT'O IMKJA: BBICTPAMBATH JIOTMYECKYIO WEMOYKY PACCYKICHUN C ONMOpoid Ha
M3Yy4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SBJICHHUS;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSICHEHUS! OCHOBHBIX MPUHITUIIOB PaOOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKd, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIEr0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHAJIM3UpPOBAaTh W  OLIGHUBATh TOCIEACTBUS OBITOBOM ¥  MPOU3BOJICTBEHHOU
NESTEIIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMH TMPOILeCCaMH, C TIO3HIIMHA
3KOJIOTUYECKOM 0€30macHOCTH, MPECTAaBICHU I 0 palMOHAIIBHOM
MPUPOAOIIOIB30BAHUH, a TAKXKE€ Pa3yMHOM HCIOJIb30BAHUM JOCTH)KECHUW HAYKUA WU
TEXHOJIOTHH JIJIs TaTbHEHUIIEro pa3BUTHS YEI0BEYECKOTO OOIIIECTBa;

MPUMEHSTh Pa3UYHbBIE CTIOCOOBI paboThI ¢ MHGOpMaIueil GU3MIECKOTO COEPKAHUS C
UCTIONIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUW, TpU ITOM
HCIIOJIb30BaTh COBPEMEHHBIE HHPOPMAITMOHHBIE TEXHOJIOTHH I TIOUCKA, TIepepaboTKu
U TIPEIbSBICHUS YI€OHON M HAyYHO-TIOMYJIIPHON MH(POPMAIINH, CTPYKTYPHUPOBAHUS U



UHTEpIpeTanud WHPOPMAIINHU, TTOTYYSHHON M3 Pa3IMYHBIX MCTOYHHKOB, KPUTHUECKU
AHATM3UPOBATh MONydaeMyr0 WH(GOPMAIUIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK M HA OCHOBE aHAJIN3a UCTOYHUKA NH()OPMAIINH;
NPOSIBJIATE  OpPraHM3AallMOHHBIE ¥ TI03HABATEIIbHBIE YMEHHS CaMOCTOSITEIHLHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUH B TIPOIECCE BBHIMOIHEHUS IMPOCKTHBIX W Y4eOHO-
UCCIIEIOBATEIILCKUX Pa0OT;

paboTath B TpyIIe C WCIOJHEHUEM Pa3IUYHBIX COIHMAIBHBIX POJICH, TUIAHUPOBATH
paboTy TpyMNIbl, paIMOHAIBLHO pACHPEACTATh JCATEIBHOCTh B HECTAaHIAPTHBIX
CUTYallUsX, aJIcKBaTHO OIICHUBATH BKJIAJ KAXKIOTO M3 YYACTHUKOB TPYIIBI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHAIbHOW — JEATENBHOCTH  I10
CHEIHUABHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K xonny obydenus B 11 knacce npeIMETHbIE pe3yJibTaThl Ha YIiIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

MOHUMATh POJb (U3UKH B HDKOHOMHUYCCKOW, TEXHOJIOTHYECKOH, COIUAIBHOH U
ATHYECKON cdepax ACITeTBHOCTH YeNOBEKa, POJb U MeCTO (PU3MKH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IIPAKTUYECKOM JESITEIBHOCTH YEI0BEKA U
JAIBHEHWIIEM  HAyYHO-TEXHMYECKOM  pa3BUTHM,  3HAQUYEHHE  OIMCATENIbHOM,
cUCTeMaTU3UpYIoIel, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (QyHKIMH (uzndyeckoi
TEOPUM — DIIEKTPOJMHAMHKH, CIELUAIBHOM TEOPHUM OTHOCUTEIBHOCTH, KBaHTOBOU
¢u3uku, ponb GU3NUECKO Teopud B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTHHE MHUpPA, MECTO (U3MuecKol KapTHUHBI MHUpa B OOIIEM psijly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE;

pa3nuyarh yCIoBUs IPUMEHUMOCTH MOJieNiell (GU3MUeCcKUX TeJ U MPOLEeCCOB (SIBICHUIN):
OJHOPOJHOE DJIJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE II0Js, TapMOHUYECKHUE
KojeOaHusl, MaTeMaTUYeCKUHd MAasTHUK, WACaJIbHBIA MPYKUHHBIH  MAasTHUK,
rapMOHUYECKHE BOJIHBI, H/I€aIbHBIA KOeOaTeIbHbIN KOHTYp, TOHKAs JINH3a, MOJIeNen
aToma, aTOMHOTO s1Ipa U KBAaHTOBOM MOJEIIN CBETA;

pasnnyath YCIOBUS (TpaHMIbI, OONAacTH) HPUMEHHMMOCTH (U3UYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHAaMEHTAIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
WCIIOJIb30BAaHUs YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH BJIEKTPOMArHUTHBIE IPOLIECCHl U SIBJICHMS, UCIOJB3YS
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBl DJIEKTPOAVMHAMUKHM M CHEUUAIbHOM TEOopuu
OTHOCHUTEJIBHOCTH (3aKOH COXPaHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
JlopeHnia, 3aKOH >3JEKTPOMAarHUTHOM MHAyKUMM, npaBwio Jlenna, cBazp O/IC
CaMOMHYKIUU B DJIEMEHTE MIEKTPUUECKON LIEMH CO CKOPOCTHIO U3MEHEHMS CUIIBI TOKA,
MOCTYJIATHI CIIeUaTbHON TEOPHUH OTHOCUTEIBHOCTH DHHIITENHHA);

AQHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCTIONb3Ys MOJOKEHUS
KBaHTOBOHM (u3uku (ypaBHeHHe OMHIITEWHa a1 Qorodddexra, mepBoli U BTOPOM
nocTyJiaTel bopa, mpuHIMIT COOTHOIIEHHs HeomnpeaenéHHocTen [ elizenoepra, 3aKOHbBI
COXpaHEHUs 3aps0BOI0 U MAaCCOBOI'O YHCEIl U DHEPIUH B SACPHBIX PEAKIUAX, 3aKOH
pPaTMOaKTUBHOTO pacraja);

ONMCHIBATh (PU3MUECKHE MPOIIECCH U SIBICHUS, UCIOJIb3YS BEJIMYMHBI: HANPSKEHHOCTh
AIIEKTPUYECKOTO I10J1s, TOTEHIUAN YJIEKTPOCTATUYECKOI O T10JIs1, Pa3HOCTh ITOTEHIUAJIOB,
3JIEKTPOJABMKYILAS CWJIA, WHAYKIUS MarHUTHOIO IIOJIsI, MAarHUTHBIA IIOTOK, CuUja



Amnepa, MHIYKTUBHOCTb, JJEKTPOJBMXKYINas CWJIa CaMOMHIYKLIMH, DHEprus
MarHUTHOTO TOJISI TPOBOJHUKA C TOKOM, PEJIATUBUCTCKUNA UMITYJIbC, TIOJHAS SHEPTUs,
SHEPTHUs TIOKOSI CBOOOHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U
3apsiz siApa, SHEprus CBA3U AApa;

OOBSICHATE OCOOEHHOCTH MPOTEKaHWs (U3MUYECKUX SIBICHUH: 3JIEKTPOMarHUTHas
UHAYKIUS, CAMOMHAYKIMS, PE30HaHC, MHTep(epeHLrs BOJIH, AUdpaKkus, Aucnepcus,
MOJTHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuueckuii apdext (poroaddekr), anpha- u
Oera-pacmansl saep, raMMa-u3JIydeHue sjaep, GpusnuecKkue MPUHIMIBI CIEKTPATbHOTO
aHanu3a ¥ paboThI J1a3epa;

OIpeNieNATh HalpaBI€HUEe WHAYKLUU MAarHUTHOTO IOJS NMPOBOAHUKA C TOKOM, CHJIBI
Awmmnepa u cunel JlopeHia;

CTPOUTh M300paXKEHHE, CO3JaBAEMOE IUIOCKUM 3€pKajoM, TOHKOW JIMH30H, U
pacCUUTHIBATH €r0 XapaKTEePUCTUKHY;

IPUMEHATh OCHOBOINOJIAralolliie acTPOHOMUYECKHE MOHATHS, TEOPUU U 3aKOHBI IS
aHanu3a U 00bsICHEHUS (PU3MUECKUX MPOLIECCOB, MPOUCXOAIIUX B 3BE3/1aX, B 3BE3AHBIX
cUCTeMax, B MEXTaJTaKTHYECKOU Cpesie; ABMKEHHS HEOECHBIX TEJ, YBOJIOINH 3BE3 U
Bcenennoii;

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIUYMH C HCIHOJIb30BAHHUEM
NPSMBIX U3MEPEHUH, IPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTaThI
NOJYYEHHOM 3aBUCUMOCTH (DM3WYECKUX BEJIMYUMH B BHUAE TIpaduKoB C Yy4éToM
aOCOJIIOTHBIX ~ TOTpEIIHOCTEH M3MEpeHWi, JenaTh BbIBOABI IO  pe3yjbTaTaM
UCCIIC/IOBAHMS,

IPOBOJIUTh KOCBEHHBIE HW3MEPEHHUs (PU3MYECKMX BEIMYUH, TPH 1TOM BBIOMPATH
ONTUMAIIHBIA METOJ HM3MEpPEHHs, OIICHWBAaTh AaOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUH;

IPOBOJUTH OIBITHI IO TPOBEPKE MPEASIOKEHHON I'MIIOTE3bI: IIIAHUPOBATh HIKCIIEPUMEHT,
COOMpaTh SKCIIEPUMEHTATILHYIO YCTAaHOBKY, aHAIM3UPOBATH IOTyYE€HHBIE PE3yIbTAThl U
JieNaTh BBIBOJI O CTaTyce NPEeASI0KEHHON TUIIOTE3bI;

OIHCBIBATH METO/IbI MTOJyYSHHsI HAyYHBIX aCTPOHOMHUYECKUX 3HAHUIA;

coOuo/1aTh MpaBwiia 0€30IacHOrO TpyJa NMpH MPOBEJEHUH HCCIEA0BaHUNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAaKTUKyMa M Y4eOHO-MCCIET0BATEIbCKOW U TNPOEKTHOU
JeSITeIbHOCTH C HCHOJIb30BAHUEM H3MEpPUTENbHBIX YCTPOWCTB U J1aOOPaTOPHOIO
000py1I0BaHMUS;

pemaTh pac4€THBIC 3a/1a4H C SIBHO 33JaHHOU U HESIBHO 3aJJaHHON (DU3NYECKON MOJIEINBIO:
Ha OCHOBAaHWHW aHAlM3a YCIOBHS BBIOMpATh (U3WYECKHE MOJEIH, OTBEUYAIOIINe
TpeOOBaHUSAM 3aJau, TPUMEHSATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TTOCTYJIAThI
(bu3nUecKux TeOpuil MpHU MCIOJIIb30BAaHUM MAaTEMAaTHYECKUX METOJIOB pElIeHus 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAHUH UMEIOIIUXCS IAHHBIX, aHATU3UPOBATh PE3yIbTaThl U
KOPPEKTHPOBATH METO/IbI PEIICHHSI C YIETOM IMTOJTyUYEHHBIX PE3YIIbTATOB;

pemarh KaueCTBEHHBIEC 33a4l, TpeOyIomye MPUMEHSHHS 3HAaHUW U3 Pa3HBIX Pa3/ieioB
Kypca (QU3WKH, a TaKKe WHTErpallid 3HAHUH W3 APYTUX NPEAMETOB €CTECTBEHHO-
HAYYHOTO IMKJIAa: BBICTPaMBATh JIOTMUYECKYIO IIETIOYKY PpAcCyXJIEHHHl C omopod Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SBIICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPUHIUIIOB pabOThI
U3MEPUTENBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTUUYECKUX MTPOLIECCOB,;



MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHii;

aHAM3UPOBaTh M  OLEHUBATh TOCIEACTBUS OBITOBOW W  MPOU3BOACTBEHHON
JeSITEIbHOCTH YeNIOBEeKa, CBS3aHHOW C (PU3MUYECKUMH IMPOLECCaMH, C MO3MIUN
IKOJIOTMUYECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
MPUPOIONOIL30BaHUH, a TaKXKe pPa3yMHOM HCIOJB30BAHUU JOCTHXKEHUN HAYKU H
TEXHOJIOTHI JIIs TalbHEHIero pa3BUTHS YEI0BEYECKOro 00IIeCTBa;

OPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOTHI ¢ MHpOpManuel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA, IepepadOTKU
U MIPEIbSIBICHUS yUeOHOW M HAYYHO-TIOMYJISIPHOM MH(POPMALIUHU, CTPYKTYPUPOBAHUS U
UHTEPIIpETalui UHPOPMAIINH, TOTYYEHHOW U3 Pa3IMYHBIX HUCTOUYHUKOB, KPUTUUYECKH
aHAJIM3UPOBATh MOJydyaeMyro MHGOpPMAIUI0O U OLEHUBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIINXCSI 3HAHWH, TaK ¥ Ha OCHOBE aHAJIM3a NCTOUYHUKA HH(pOpMaIny;
IPOSBIATh OPraHU3aLMOHHBIE M IO3HABATEJIbHbIE YMEHMSI CaMOCTOSITEIbHOTO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHIINOJHEHHUS IPOEKTHBIX U Y4eOHO-
HCCIIEIOBATEIbCKUX padoT;

paboTaTh B TpyIIE C WCHOJHEHHUEM PA3UYHBIX COLMAIBHBIX pOJICH, MIIAHUPOBATH
paboTy Tpymmbl, palUoOHAIBHO pacHpelnessTh IesATeNbHOCTh B HECTaHIAPTHBIX
CUTYallUAX, aJeKBaTHO OLIEHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB I'PYMIIBI B PEIICHUE
paccMarpuBaeMoi poOJIEMBI;

IOpOSBIATE MOTHUBALMIO K Oyaymed 1npodecCHMOHATBbHOM — JEATENbHOCTH 110
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.



TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

HanpasJienue JuieKTpOHHbIE (LU pOBbIE)
Ne HaumeHoBaHue pa3iesioB U TeM KouaunyecTB .
BOCHUTATEIbHOM o0pa3oBaTe/bHbIE pecypchl
n/m  NporpamMmsbl 0 4acoB
NeTeJbHOCTH
Pa3nen 1. Hayunblii MeTo1 MO3HAHUS MPHPOIbI http://www. fipi.ru/ -
11 Hayunslii MeTO MO3HAHUS TPUPOIBI denepanbHbI MHCTUTYT
Wroro 1o paszeny negarormyecknx UsmepeHuin;
Pa3zgen 2.Mexanuka Oco3HaHue IIEHHOCTH
21 KHHeMATHKA 10 (bu3nYecKoi HayKu Kak http://www.it-n.ru/ - Cetb
MOIIHOTO HHCTPYMEHTA TBOPYECKUX yuuTenei;
2.2 JluHamuka 15
MO3HAHUSI MUPA, OCHOBBI
2.3 Craruka TBEpAOIO TENa 10 a3BUTHS TEXHOJIOTUH, BaKHEH
P p . . http://www.math.ru/ - UHTepHer-
2.4 3aKOHbBI COXPAHEHHUS B MEXaHUKE 15 IIen COCTaBIAIOLICH y _
1 50 KyJIbTYyphbl. LleHHOCTHOE noaAepxKa yuutenen epusuke;
TOTO 10 pasiety OTHOIICHHE K JJOCTUKECHUSIM
Pasznen 3. MoJiekyasipnas pusuka ¥ TepMOAMHAMHMKA POCCHUCKHX YUEHBIX (PU3HKOB. http://www.proshkolu.ru/ -
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETHIECKON TEOPUH 15 Bocnpustue SCTCTHHCCKHX —  BecnnaTHbIN WKONbHDBIN NopTan.
3.9 T T 20 KauecTB PU3NYECKON HayKu: eé B b
: epMoarHaMHKa. TerIoBble MATUHBI FAPMOHHYHOTO TIOCTPOCHHS, ce wkonbl Poccun.
33 ArperatHble cocTosiHHS BenecTBa. Da3oBbie 14 CTPOTOCTH, TOYHOCTH,
' Mepexo bl JJAKOHUYHOCTHU. [ OTOBHOCTB K http://sdamgia.ru/ -
Hroro no pasaeny 49 AKTHBHOMY yHacCTHIO B obpa3zoBaTe/bHbIM NnopTan Ana
0bCyxcICHNN ODMIECTBEHRO- MOAroTOBKM K 9K3aMeHam
Paznen 4. DiieKTpoANHAMHKA ey ———— A .
4.1 DneKkTpruyecKoe noie 24 po6JeM, CBA3aHHBIX C
o o MPAKTUUYECKUM [IPUMEHEHUEM http://www.terver.ru/ -
4.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 24 pa CCKUM TIPUMCHCHHC p:// /
JOCTHKEHUI PU3HUKH LWKkonbHaa ¢mska. CNnpaBoYHUK;
4.3 Toku B pa3nuuHBIX cpenax 8
Hroro mo paznen 56 .
P Y http://egeigia.ru/ - EM n Or3.
PesepBHOE Bpemst 10

MHPOPMaLMOHHBIN




obpasoBaTenbHbIN NOPTa.
MoAroToBKa K 3K3ameHaM.

http://www.school-
collection.edu.ru

OBILEE KOJIMYECTBO YACOB YPOYHOU

17
JNEATEJIBHOCTU 110 [TPOTPAMME 0




11 KUIIACC

Ne KoaunuecTBO

HanmeHnoBaHue pa3iaesioB 4 TeM IPOrpaMMBbl
n/n 4acoB

Hanpasienue
BOCIHUTATEIbHOM
AesiTeIbHOCTH

dueKkTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTe/bHbIE pecypchl

Paznea 4. JIEKTPOJANHAMUKA

4.4 MarnuTHoe 1moJje 20
4.5 DneKTpoMarHuTHast MHIYKIUs 20
Uroro no pazneny 40
Pa3nen 5. KOJIEBAHUS U BOJIHbBI
5.1 MexaHudeckue KojieOaHus 10
5.2 DNeKTpOMarHuTHbIE KoJeOaHus 15
5.3 MexaHUYECKHE U AIEKTPOMArHUTHBIE BOJIHBI 10
5.4 Onrrka 25
Hroro no pazneny 60

Pa3znen 6. OCHOBBI CIIEIIMAJIBHON TEOPUN
OTHOCHUTEJBHOCTHU

6.1 Ocuoser CTO

Hroro no pazneny

Paznen 7. KBAHTOBAS ®U3UKA

7.1 KopnyckynsipHO-BOJTHOBOM Ayann3m 15

7.2 dusnka aTomMa

7.3 @du3nka aTOMHOTO SI/Ipa U JIEMEHTAPHBIX YaCTHUIL 5
Hroro mo pasneny 25

Paznen 8. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

8.1 DNIeMEHTHI aCTPOHOMHU U aCTPODHU3UKH 12

Hroro no pazneny 12

Oco3HaHue LIEHHOCTH
(bu3nYecKoil HayKu KaK
MOILIHOTO MHCTPYMEHTA
MIO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUH,
Ba)KHENIIEH
COCTaBJIAIOLIEH KyJIbTYPHI.
IleHHOCTHOE OTHOIIEHUE K
JOCTH>KEHUSIM POCCUICKUX
y4€HBIX (PU3HKOB.
Bocnpusarue
ACTETUYECKUX KAaueCTB
¢usnueckoil Hayku: eé
rapMOHUYHOTO
IIOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH.
I'oTOBHOCTH K aKTUBHOMY
y4acTHIO B 00CYKJIEHUU
00IIIECTBEHHO-3HAYMMBIX U
ATUYECKUX TTPOOIIEM,
CBSI3aHHBIX C
MPAKTUYECKUM
MIPUMEHEHUEM
JOCTHKEHUH (pr3uKH

http://www. fipi.ru/ -
dPenepanbHbI UHCTUTYT
neaarormyeckmx MU3MepeHunii;

http://www.it-n.ru/ - CeTb
TBOPYECKUX yuutenen;

http://www.math.ru/ -
MHTepHeT-nogaepKKa
yumtenei opusuke;

http://www.proshkolu.ru/ -
BecnnaTHbIN WKO/bHbIN
nopTtan. Bce wkonbl Poccun.

http://sdamgia.ru/ -
obpasoBaTe/nbHbIN NopTan Ana
NOArOTOBKM K 3K3aMeHam.

http://www.terver.ru/ -
LLKonbHaa pusmka.
CnpaBOYHMUK;




Pa3gen 9. OBOBIIAIOLIEE IIOBTOPEHHUE

Cucremaru3zanus 1 0000IICHUE TIPEIMETHOTO
COJIepKaHUs U OTbITA JEATEIHLHOCTH,

http://egeigia.ru/ - EF'3 n Ora.
NHPOpMaLMOHHbIN
obpas3oBaTenbHbIN NopTan.

9.1 . 18
MpPUOOPETEHHOTO MPU M3yUeHUH Kypca ¢usukn 11 MoaroToBKa K 3K3aMeHaM.
KJlacca
Hroro mo pasneiny 18 http://www.school-
collection.edu.ru
PesepBHoe Bpems 10
OBILEE KOJIMYECTBO YACOB YPOYHOM 170

JNEATEJIBHOCTU 110 [TIPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI

OcHoBHast TuTepaTypa:

1. I 5. Msikumes u ap. @usnka: Mexanuka. 10 knace, yueOHUK s yTriTyOJIEHHOTO
uzydenus ¢usuku. Uzn-so «poday, 2004.

2. I'.5l. Msakumes, A.3. CunsikoB. @usuka: MonekynsapHas ¢pusuka. Tepmoaunamuka. 10
KJ1acc, yu4eOHUK a7 yriyOnenHoro uzydenus gpusuxu. U3n-so «/Ipodar, 2008.

3. I'.4. Msakumes, A.3. Cunsikos, b.A. Crio6ockoB. @usuka. DnekrpoguHamuka. 10-11
KJ1acc, y4eOHUK Ji1s1 yrayonennoro nzydenus pusuku. M3a-so «poday, 2002.

4. T'.5. Msakumes, A.3. CunskoB. @usnka. Konebanus u BonHbl. 11 knace. YrmyOneHHbIH
ypoBeHb, yueOHuk. U3n-so «poday, 2015.

5. T, Makumes, A.3. CunskoB. @usuka. Ontuka. KBanrosas ¢usuka. 11 kiacc, yueOHUK
Uit yroryonenHoro usydenus ¢puszuku. U3n-so «podar, 2002.

6. A.Il.Epmios, 1.11.BopoGreB, B.I'.Xapuronos «®Pusuka — 9» Yuebnuk aus 9 kinacca
cpenHeil mkonsl. Tpu ypoBHs 00ydeHuUs.

7. A.Il.LEpmos, B.I'.XaputonoB «®u3uka» Y4eOHUK Ui IIKOJ (PU3UKO-MAaTEMATHUECKOTO
npodus.

8. A.Il.LEpmios, B.I'.XaputonoB «Mexanuka» YueOHoe nocodue ans yyamuxcs CYHI]
HI'Y.

9. A.Il.LEpmios, A.JI.Kynepmrox, B.I'.XaputonoB «MouekynsipHas hpu3uka.
I'uaponurnamukay. YueOHoe mocodre ¢ KOMIBIOTEPHBIME JIEMOHCTPAIHSIMH.

10. B.I'.XapuTtoHoB «MonekyisipHas pu3nKa.

11. B.H. UBanuenko, B.W. Tenbuos, I'.B. ®enorosuuy, B.I'. Xapuronos. ®uzuka 11 (Tpu
ypoBHs 00y4eHwus) : Yuel. a1 OAMHHAAIATHIX KJI. cpell. o0meo0pa3oBar. yuel. 3aBe/IeHui
/[] ; HoBocu®. roc. yu-T. - HoBocubupck : M3a-so UJIMMU, 2002

3agauHuKu
1. 3apgaum no ¢usuxke. [lox penakiueit O.5.CaBueHko
H.N.T'onpadap6. CoO0pHUK BOTPOCOB U 3a7a4 10 (HU3UKE
E.W.Bytukos, A.A.brikoB, A.C.KonaparseB «®dusuka B npuMepax u 3agadax».
I'.B, Menenun «®Pu3nka B 3agadax.
C.M.Ko3zen «3agauu o ¢pusuke».

o0 A wN

®usuka B 3anavax. [log pegakuuen O.4.CaBuenko

JlonosnHUTENBHAS IUTEPATYPA!
1. E.M.bytukos, A.A.beikoB, A.C.KonapaTtseB «®u3uka Juis HOCTYAIOIINX B BY3bD».
2. P.®DeiiaMman, P.Jletiton, M.Canjyic «DeliMaHOBCKHE JICKITUH 110 (PU3HUKEY.
3. E.N.buuenkog, B.1.TexbHOB «JIEKITUH 10 TEOPUH OTHOCUTEIIHBHOCTH.
4. s1.b.3enpnoBuy «Beicmias MaTemMaTrKa 1Sl HAUMHAOIINX U €€ TIPHIIOKEHUS K
buzuke».



HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET

No ok~ owbdPE

9.

http://www.fipi.ru/ - ®enepaabHbIil HHCTUTYT MTEAArOTMUYCCKUX U3MEPEHUIA,
http://www.it-n.ru/ - Cetb TBOpYECKUX yUUTEIIECH;

http://www.math.ru/ - arepaer-nioaaep:kka yunresiei Gusnke;
http://www.proshkolu.ru/ - Becrutathblii mkonpHbIN mopTai. Bee mkons Poccuu.
http://sdamgia.ru/ - oOGpa3oBaTebHbINM TOPTAJ IS TOJATOTOBKH K SK3aMEHAM.
http://www.terver.ru/ - IlIkonbHas ¢uska. CripaBoO4HUK;

http://egeigia.ru/ - EI'D u OI'D. MudopmannonHbiii 00pa3oBaTeIbHbINH TOPTAIL.
[ToaroroBka K sK3aMEeHaM.

http://www.school-collection.edu.ru — eaunas KoureKus HUPPOBHIX
00pa3oBaTebHBIX PECYPCOB.

http://www.ege.edu.ru/ Enunsiii ['ocynapcTBeHHbIN 3K3aMeH

10. http://www.edu.ru/ - Poccuiickuii 00pa3oBaTeIbHbIN OpTAI



