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MOSACHUTEJIbHASA 3AIINCKA
PaGouasi nporpamma no ¢usuke yriayoaénsoro yposus ais 10-11 kiaccoB cocTraBiieHa B COOTBETCTBHU:
- OenepanbHbIM 3aK0HOM Poccuiickort ®@enepammu Ne273-D3 ot 29.12.2012 «O6 obpazoBanuu B Poccuiickoii ®@enepanun» (B IEUCTBYIOIICH
pEeIaKIum);
- Ilpukazom MunuctepcTBa oOpa3zoBanusi W Hayku Poccuiickoir ®enepanuu or 7 mas 2012 r. Ne4l13 «O06 yrBepkaeHUH (eaepalbHOTO
rocyJIlapCTBEHHOI'0 00pa30BaTeIbHOIO CTAaHAApTa CPEIHEro o0Iero o0pa3oBaHUsY;
-IIpuxazom Munobpnayku Poccun ot 31.12.2015 N 1578 "O BHeceHun uaMeHeHUH B (eepabHbI rOCy1apCTBEHHBIN 00pa30BaTeIbHbIN CTaHIApT
cpeaHero o0IIero oopa3oBaHusl, yTBEPKACHHBINA IprUKa3oM MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit deneparym ot 17 mast 2012 r. N 413»;

- OcHOBHOI1 00pa3oBaTensHOM IporpaMmMoii cpeanero odmiero oopasoanust [ BOY COLL Ne2 c. bonpmas ['mymmuna.
IMporpamma pa3paGorana Ha OCHOBAHHMH CJIEAYIOLIUX MPOrPaMM:

- «lIpumepHass ~ OCHOBHas mporpamMma  CpeQHero oOmero 00pa3oBaHUMY, onoOpeHa  pemieHueM  ¢eaepaabHOro y4eOHO-
METOANYECKOTO 00BEIUHEHHS 110 001eMy 00pa3oBaHuto (MpoTokod ot 28 utons 2016 roga Ne2/16-3)

YyeoOHnie nocoous:

- ®usuka 10 k1. (ba3oBblil 1 yriyOieHHBIH YPOBEHB)
- I'.4l. Msxumes, b.b. Byxosues, T.C. Corckuii/mon penakmueit H.A.IlapdentbeBoii, M. Ilpocsemenue 2022 r.

®usuka 11 k1. (ba3oBslii 1 yriyOaeHHbINH ypOBEHb) I'.4. Maxumes, b.b. Byxosues, T.C. Corckuii/moa penakuuein H.A.
Hap(i)eHTbeBOﬁ, M. HpOCBeH_[eHI/Ie 2021 r. Kacc Koi-Bo uacos
KoinyecTBo 4acoB, 0TBOAMMOE HA H3yYeHHe IPOrPAMMBL | {() xiace 170 yacos

11 knacc 170 yacoB

HNJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA ®U3UKMU.

JINYHOCTHBIMM pe3yJbTaTaMu 00ydeHHs (U3KKE B CPEIHEH MIKOJIE SBISIOTCS: pe3yJIbTATOB:

— YMEHUE YIPaBIATh CBOCH MO3HABATEIBHON A€ TENFHOCTHIO;

—TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHWIO, B TOM YHCIE CaMOOOPa30BaHHIO, Ha MPOTSIKEHUH BCEW JKU3HM; CO3HATENFHOCOTHOIIEHHE K
HENpepbIBHOMY 00Pa30BaHMIO KaK YCIOBUIO YCIEIIHOM MpodeccHoHanbHON 1 00IIECTBEHHOMN €SI TETbHOCTH;

—YyMEHHUE COTPYIHUYATH CO CBEPCTHUKAMHU, JETHMH MIIAJIIIETO BO3PACTa, B3POCIBIMU B 00pa3oBaTeIbHON, y4eOHO- HCCIEA0BATEIbCKOM, MPOSKTHON U
JIPYTruX BUOAX JEATEIbHOCTH;

— (dopmupoBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH; OCO3HAHHWE 3HAYMMOCTH HAyKH, BIIAJCHUS



JIOCTOBEpHON MH(pOpMaIUei 0 NEPETOBBIX TOCTHKEHUAX U OTKPHITHUSIX MUPOBOM M OTEYECTBEHHOI HAYKU; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX

00 ycTpoiicTBe MUpa 1 00111eCTBa; TOTOBHOCTh K HAYYHO-TEXHUUYECKOMY TBOPUECTBY;
— YyBCTBO T'OPJIOCTH 332 POCCUUCKYIO (PU3MUECKYIO HAYKY, TYMaHU3M;

— MOJIOKUTENBHOE OTHOLICHUE K TPYAY, LIEJIEYCTPEMIIEHHOCTD;
—DBKOoJIOTHYECKas KyJbTypa, OepeXHOe OTHOIIEHHE K POJHOW 3emile, MPUPOAHBIM OoraTcTBaM Poccum M Mupa, MOHMMaHUE OTBETCTBEHHOCTH 3a
COCTOSIHUE IIPUPOJHBIX PECYPCOB U Pa3yMHOE IPUPOJOIIOIb30BAHKE.

MeTanpeaMeTHBIMM PE3yJIbTaTAMHU OCBOCHHUS BBIITYCKHUKAMU MTOJTHON HIKOJIBI TPOrPaMMBI IO (PU3UKE SBIISIOTCS:

OcBoeHue peryIsiTUBHBIX YHUBEPCAJIbHbIX Y4eOHBIX e CTBUI:

—— CaMOCTOSITENIbHO ONpEAeNATh 1IeJU, CTaBUTh U (pOpMyIHpoBaTh COOCTBEHHBIE 3a/ladll B 00pa30BaTEIbHON JEATEIbHOCTH MKU3HEHHBIX
CUTYyaLUsIX;

— OLICHMBATh PECYPCHI, B TOM YHCJIE BPEMsI U Ipyre HeMaTepHabHbIe pecypchbl, HEOOXOIMMBIE AJIs JOCTHIKEHHSI TOCTAaBICHHOWpaHee Lelu;
— COMNOCTABJISATh UMEIOIUECS BO3MOKHOCTH U HEOOXOAMMBIE JJIs JOCTHIKEHUS LIEJTU PECYPCHI;

— OMNpPEIEATh HECKOIBKO MyTEeH TOCTHKEHUS MOCTABIECHHOM LIEJIH;

— 3a/1aBaTh IapaMeTpbl U KPUTEPHUH, 110 KOTOPBIM MOYKHO ONPEIEIUTh, YTO LIEJIb JOCTUTHYTA;

— COIIOCTABJIATH ITOJIYYE€HHBIN pe3yibTaT AESITEIBHOCTH C IOCTABICHHON 3apaHee LEblo;

— OIICHMBATh IMOCIEACTBUS JAOCTHKEHHs MOCTABICHHOM LIeNU B JEATEIBHOCTH, COOCTBEHHON XHM3HHM U JKU3HU OKPYXKaIOIIMXIIOIEH.

OcBoeHue NO3HABATEJIBHBIX YHUBEPCATbHBIX Y4eOHBIX e CTBHIL:
—KpPUTUYECKHU OLIEHUBATh U HHTEPIIPETUPOBATH MH(OPMALIHIO C Pa3HBIX O3UIIHIA;
—pacrno3HaBaTh 1 (PUKCUPOBATH IPOTUBOPEUHS B UHPOPMALIMOHHBIX UICTOYHHUKAX;



—MHCIOJIb30BATh PA3JIMYHBIE MOJICIIBHO-CXEMaTHIECKUE CPEICTBA JUIS MPECTABICHUS BBISIBJICHHBIX B MHPOPMAIIMOHHBIXUCTOUHUKAX TPOTUBOPEUHI;
—OCYIIECTBIIATH Pa3BEPHYTHIN MH(POPMAIIMOHHBIN MTOUCK M CTABUTH HA €70 OCHOBE HOBBIE (y4eOHbIE U TTO3HABATEIIbHBIC) 3a1a4H;

— HCKaTh U HAXOJIUTh 0000IIIEHHBIE CIOCOOBI pEIICHUS 3a/1a4;

—TIPUBOIUTH KPUTUUECKHUE apTYMEHTHI, KaK B OTHOIIIEHUH COOCTBEHHOTO CYXICHHS, TAK M B OTHOILIIEHUHU ACHCTBUN U CYXKACHUIUAPYTOro YeJ0BEKa;
—aHaTU3UpPOBaTh U TIPe0oOPa30BBIBATH MPOOIEMHO-TIPOTHBOPEUNBEIC CUTYAIINH;

—BBIXOJUTh 32 PaMKH y4e€OHOTO TMpeaMEeTa U OCYIIECTBISATH IEJECHANPABICHHBIM MOUCK BO3MOXXHOCTH IIMPOKOTO TMEPEHOCACPEICTB U CIIOCOO0B
JICHCTBUS,

—BBICTPaNBaTh HHAWBUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OTPAHUYCHUSI CO CTOPOHBI APYTHX YYACTHUKOB UPECYPCHBIC OTPAHUYCHHS;
—MEHATb U yJIEPKUBATh Pa3HbIC TTO3UIIMU B TIO3HABATEIILHON ACATEILHOCTH

(OBITP YYCHHKOM W yduTeneM; (OpMYITHpPOBATH OOpa30BATEIBHBIA 3alPOC M BBIMOJIHATH KOHCYJIHTATHUBHBIC (DYHKIIMH CAMOCTOSITEIBHO; CTaBHTh
npobyieMy u paboTaTh HaJl €€ peHICHUEM; YIIPaBISITh COBMECTHOW MO3HABATEIBHOM AEITETbHOCTBIO U MIOAUYUHSATHCS).

KomMyHnkaTuBHBbIe yHHBepcaJIbHbIe y4eOHbIe el CTBHUS:

—OCYIIECTBIIATh JEJI0OBYI0 KOMMYHHUKAINIO, KAK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMU (KaK BHYTpH 00pa30BaTEeIbHOMOPraHN3alluy, TaK U 3a ee
MpeesiaMHn);

—IIpU OCYILECTBICHUH I'PYNIOBOH pabOThl ObITh KaK PYKOBOAMTENEM, TaK M WIEHOM IPOEKTHOM KOMaHIbl B Pa3HBIX POJSAX(I€HEpPaTOpOM UIEH,
KPUTHKOM, MCIIOJIHUTEIIEM, IPE3ECHTYIOLIUM U T. 11.);

— Ppa3BEpHYTO, JOIMYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIB30BAaHUEM a/1€KBATHBIX (YCTHBIX U MMChbMEHHBIX )SI3bIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(IMKTOT€HHBIE CUTYallUH U IPEI0TBpAIaTh KOH(IUKTHI 10 UX aKTUBHOU (ha3bl;

— COTJIaCOBBIBATH MO3MIIMU YJIEHOB KOMaH/IbI B Iipoliecce paboThl Hajl OOIIUM MTPOAYKTOM/PEILICHHEM;

— MPEACTaBNIATh MyOIMYHO pe3yabTaThl MHAMBUYAIbHOM U IPYIIIOBOM AEATEIBHOCTH, KaK Nepe]] 3HAKOMOM, TaK ¥ NepeHE3HAKOMON
ayIUTOPUEN;

—TM0A01paTh NAPTHEPOB JIJIS A€II0BOM KOMMYHUKALIUU, UCXO/I U3 COOOpaKeHUH pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, @ HETMYHBIX CUMITATU;
—BOCIPUHUMATh KPUTHYECKHE 3aMEYaHusl KaK pecypc COOCTBEHHOIO pa3BUTHS;



—TOYHO U €eMKO (POpMYIHpPOBaTh KAK KPUTHYECKUE, TaK U 0A00pUTEIbHbBIE 3aMEUYaHUS B a/IpecC IPYTUX JII0AEH B paMKax J1eJI0BOHU 00pa30BaTeIbHOM
KOMMYHHKAIIMY, U30eras Mpu 3TOM JIMYHOCTHBIX OLEHOYHBIX CYKICHHH.

IIpeamMeTHBIMHU pe3y/JbTaTaMH OCBOSHUS BBHITYCKHUKAMU CpeHEH (II0JIHOM) KOl IPOrpaMMBbl O GU3KKE HA YIITyOJI€HHOMYpPOBHE:
—opmMupoBanue MpeCTaBICHUH 0 3aKOHOMEPHOH CBSI3U U IO3HABAEMOCTH SIBIICHHM MPUPO/IbI, 00 0OBEKTUBHOCTH HAYYHOI'O 3HAHUS; O POJIM U MECTE
(bu3KMKN B COBpEMEHHON HAYYHOM KapTHHE MHUpPA; IOHUMaHUe poiu Gu3nku B GOpMUPOBAHUU KPyro3opau GyHKIIMOHATIHHON I'PaMOTHOCTH YeJIOBEKa
JUISl peLIeHMs] IPAaKTUYECKUX 3a/1a4;

— BJIaJICHHUE OCHOBOIIOIATAIOMINMH (PU3UUECKUMU MOHATHSIMHU, 3aKOHOMEPHOCTSIMU, 3aKOHAMU U TEOPUSIMU; YBEPEHHOETIOIb30BaHUE

(U3UIECKON TEPMUHOJIOTHUEH W CUMBOJIUKOM;

—opmupoBanue npeacTaBIeHUH 0 pU3MUECKON CYIITHOCTH SBICHUIN NMPUPOIbI (MEXaHUUECKUX, TEIJIOBBIX, 3JIEKTPOMAarHUTHBIXM KBAHTOBBIX ), BUJAX
MaTepHH (BEILECTBO U MOJIE), IBUKEHUH KaK CII0co0e CyIIeCTBOBAaHUSI MAaTEPUH; YCBOCHNE OCHOBHBIX HIEMMEXaHUKH, aTOMHO-MOJIEKYJISIPHOTO

YUEHHSI O CTPOSHHUH BEIIECTBA, 3JIEMEHTOB IEKTPOJUHAMUKY U KBAaHTOBOW (DM3UKHU; OBJIAJCHHE MTOHATUHHBIM allllapaTOM U CUMBOJIMUYECKUM SI3bIKOM
¢buzuky;

—BJIa/ICHUE OCHOBHBIMH METOJIaMH HAy4YHOI'O MO3HAHMs, UCIOJIb3YeMbIMH B (PM3UKE: HAOJIIOJICHHE, OMMCAHNUE, U3MEPEHUE, FKCIICPUMEHT; YMEHHS
o0pabaTbIBaTh pe3yabTaThl U3MEpPEHUH, OOHAPYKUBATh 3aBUCHUMOCTh MEXAY (PU3NYECKUMHU BEITUUYMHAMHU, OOBSACHATH MOJyYEHHBIE PE3yibTaThl U
JienaTh BbIBOJBL;

—BJIaJICHUE YMEHUSIMU BBIIBUTaTh TUIIOTE3bl Ha OCHOBE 3HAHMSI OCHOBOIIOJIAralOMMX (U3MYECKHUX 3aKOHOMEPHOCTEM M 3aKOHOB, IPOBEPSATH MX
HKCHEPUMEHTAJIbHBIMU CPEACTBAMH, GOPMYIUPYS LENIb UCCIEIOBAHUS, BIaICHUE YMEHUSAMHU ONKCHIBATh U OOBACHATH CAMOCTOSITENILHO MPOBEICHHbIE
HKCIIEPUMEHTHI, AaHAJIU3UPOBATh PE3YJIbTAThI OTYYEHHOW N3MEPUTENIbHON HHPOPMALIUU, ONPEENIATh JOCTOBEPHOCTh MOTYYEHHOT'O pe3yJbTaTa;

— copMupoBaTh yMEHUI penIaTh MPOCThIe GU3NIESCKHE 3a/1aUH;

—c(opMupoBaTh YMEHUS IPUMEHSATH MOJIyUEHHBIE 3HAHUA Ui OOBSICHEHHSI YCIOBUM MPOTEKaHUsl (PU3NYECKUX SBJICHUM B MPUPOJE U IS IPUHATHUS
IIPAKTUYECKUX PELIEHUN B MIOBCEHEBHOM XKU3HU;

— MOHMMaHHEe (PU3HUYECKUX OCHOB U MPHUHILMUIOB NEHCTBUS (pabOThl) MAIIMH U MEXaHU3MOB, CPEJICTB MEPEIBUKCHHS U CBS3H, OBITOBBIX MPUOOPOB,
MIPOMBIIIIEHHBIX TEXHOJIOTMYECKUX IIPOLECCOB, BIUSHUSA UX HAa OKPYXKAIOIIYIO CPely; OCO3HAHNE BO3MOKHBIX MPUYMH TEXHOTEHHBIX M SKOJIOTMUECKHUX
KaracTpod;

— (opmupoBaHHe cOOCTBEHHON MO3UIMH 0 OTHOLICHHIO K (PU3NYECKON HHPOPMALIUU, TOTyIaeMOi U3 pa3HbIX HCTOYHUKOB.

— (opMupoBanue cuctembl 3HaAaHUN 00 OOMMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSAX M TPEICTABJICHHN O JIeldcTBUM BO BceneHHoi
(U3NIECKUX 3aKOHOB, OTKPHITHIX B 3€MHBIX YCIIOBHSIX;



— (QopmupoBaHUE YMEHHUS UCCIEIOBATh U aHATH3UPOBATH Pa3HOOOpa3Hble (GU3MUYECKUE SBICHUS U CBOMCTBA OOBEKTOB,00bICHATD
MIPUHITUIIEI PA0OTHI M XapaKTEPUCTUKU TPHUOOPOB U YCTPOHCTB, OOBICHATH re0(hU3NIECKUE SIBJICHHUS;

— yYMEHUE pelaTh CI0KHbIE 3a1a4H;

—BJIa/ICHUE YMEHUSMU BbIIBUTaTh THIIOTE3bl HA OCHOBE 3HAHMs OCHOBOIIOJIATralOUINX (PU3MUECKUX 3aKOHOMEPHOCTEH U 3aKOHOB,ITPOBEPSTH UX
HKCHEPUMEHTAJIBHBIMU CPEACTBAMH, (OPMYIUPYS LENIb UCCIIST0BaHMS;

—BJIa/ICHUE METOJaMM CaMOCTOSTEJIBHOIO IUIAHUPOBAHMS U MPOBEACHUS (PU3UUECKUX 3KCIEPHUMEHTOB, ONUCAHUSA M aHAJIM3AIOIy4€HHON U3MEPUTEIbHON
UH(pOpPMaLIKH, ONpeAeNeHHs JOCTOBEPHOCTH MOIYYEHHOTO pe3ysIbTaTa;

— (opmupoBaHUE YMEHUI POTrHO3UPOBATh, AHATU3UPOBATH U OLIEHUBATH MOCIIEACTBUS OBITOBOM U POU3BOICTBEHHOM1€ATEIHOCTH
YeJI0BEKa, CBA3aHHON ¢ (PU3MUECKUMH MIPOIIECCAMU, C TMTO3UIHIA HKOJIOTHYECKOM Oe30MacHOCTH.

B pesyabrare n3yueHusi Kypca (pM3MKH Ha YPOBHe CpeaHero o01ero o0pa3oBaHusi BbINYCKHUK HA YIJIyOJIeHHOM YPOBHEHAYYHUTCH:

— OOBSICHATH ¥ aHATM3UPOBATH POJIb U MECTO (PU3UKK B (HOPMUPOBAHUH COBPEMEHHON HAYYHOM KapTHUHBI MHUPA, B Pa3BUTHHCOBPEMEHHOM
TEXHHUKHU U TEXHOJIOTHM, B IPAKTUYECKON JAEATEIBHOCTH JIFOAEH;

— OMpejensaTh U JEeMOHCTPUPOBATh B3aMMOCBA3b MEXIY (M3UKOH M APYTMMH €CTECTBEHHBIMH HAyKaMW;

— XapaKTepHU30BaTh CUCTEMHYIO CBS3b MEXAY OCHOBOIIOJATAlOIMMH HAayYHBIMHU MOHSATHAMM: IPOCTPAHCTBO, BpeMsl, MaTepHs(BEIIECTBO, MOJIE),
JIBUKCHHE, CUJIA, DHEPTHUS;

— TIOHUMATh M OOBSICHATH IEJIOCTHOCTh (PU3NUECKON TEOpUH, pa3INdaTh IPAHUIIBI €€ MPUMEHHUMOCTH U MECTO B DSy APYTUX(PU3NIECKUX
TEOPUL;

— BJaJeTh NMPHUEMaMHU IOCTPOCHHS TEOPETUUECKHUX JO0KA3aTENbCTB, a TAKXKE MPOTHO3HPOBAHUS OCOOEHHOCTEH MpOTeKaHUA(DU3MYECKUX
SIBIICHUHN U IMPOLCCCOB Ha OCHOBC MOJYYCHHBIX TCOPCTHYCCKUX BBIBOAOB U JOKA3aTCIbLCTB,

— CaMOCTOSATCIIbHO KOHCTPYUPOBATH SKCIICPUMCHTAJIBHBIC YCTAHOBKU JJIA ITPOBCPKH BBIABUHYTBIX TUIIOTE3, paCC‘-II/ITBIBaTBa6COJHOTHy10 n
OTHOCHUTCJIBHYIO ITIOIPCHIIHOCTHU ITPOBOJUMBIX HSMGPCHI/Iﬁ;

— CaMOCTOSATEIIBHO IIJIAHUPOBATHh U MPOBOAUTH (1)I/I3I/I‘IeCKI/Ie OKCIICPUMCHTBI;

— pelIaThb NPAaKTUKO-OPUCHTUPOBAHHBIC KAYCCTBCHHBIC U PACUCTHLIC (I)I/ISI/I‘-IGCKI/IC 3aga4du C OHOpOfI KakK Ha I/ISBCCTHBIC(I)I/I?;I/I‘IGCKI/IQ
3aKOHBI,

3aKOHOMCPHOCTH U MOJCJIN, TAK U HA TCKCTHLI C HM30BITOYHOM HHq)OpMaHHCﬁ;

— OIpPCACIATh TPaHUIBI NPUMCHCHUSA HN3Yy4aCMbIX (1)I/ISI/I'—ICCKI/IX MOI[C.]'ICf/i npu pClICHUU (bHBI/I‘ICCKI/IX H MCKIOPEAMCTHBIX 3ajad,



__ BBIABUI'aTb T'MIIOTE3bI HA OCHOBC OCHOBOIIOJIararomux (bHSH‘IeCKI/IX SaKOHOMepHOCTeﬁ " 3aKOHOB,

— XapakTepu30BaTh TJIO0ATBHBIE MPOOJIEMBI, CTOSIIUE TEepe] YEeIOBEUECTBOM: SHEPreTHUECKUE, CHIPHEBBIE HKOJIOTHYECKHE U POJb (HU3UKH B
pELIEHUH 3THX MPOoOIIEeM;

— HOpCACTAaBATh IIPUHIUIIBI pa6OTI)I " XapaKTCPUCTHKU U3YYCHHBIX MalllNH, HpI/I60pOB U TCXHUYCCKHUX YCTpOﬁCTB;

— OOBACHATH YCJIOBUS NPUMEHEHHS] (U3NYECKUX MOJEe]e Npu peleHur (U3NYeCKUX 3a/]ady, HaXOAWTh aJeKBAaTHYIO NPEJIOKEHHOW 3agade
(bu3nUecKyro MOJIeNb, pa3peliaTh Npo0IeMy Kak Ha OCHOBE UMEIOIIMXCSI 3HAHUH, TaK ¥ ITPH MOMOIIU METO0B OLIEHKH.

BBIHyCRHI/IK Ha yl"J'Iyﬁ.]IeHHOM YPOBHE MOJYYUT BOZMOKHOCTb HAYYUTHLCH:

* MMPOBEPATH SKCIICPUMCHTAJIbHBIMHU CPEACTBAMU BBHIIBUHYTBIC I'MIIOTC3bI, (1)OpMy.]'II/Ipy51 OCJab UCCIACA0BAaHHMA HAa OCHOBC 3HAHHUAOCHOBOIIOJIArarommux

(u3nYecKux 3aKOHOMEPHOCTEH U 3aKOHOB;

* OMNUCBIBATH U aHAJIM3UPOBATD IMOJTYYCHHYIO B PE3YJIILbTATC MMPOBCACHHBIX (I)I/ISI/I‘IGCKI/IX 9KCIICPUMCHTOB I/IH(pOpMaI_II/II0,0Hpe,Z[eJIHTB eé

JOCTOBCPHOCTD,

* ITOHUMATh U O0BICHSITE CUCTEMHYIO CBA3b MCXKAY OCHOBOITOJIAratoliiM HAYYHBIMU IOHATHUAMU: IIPOCTPAHCTBO, BPEMA,MATCPHUA

(BemecTBO, TOJIE),
JIBUKCHHE, CUIIA, SHEPTUS;

* peuaTth SKCIICPUMCHTAJIBHBIC, KAUCCTBCHHBIC 1 KOJIMYCCTBCHHBIC 3a/1a4Y1 OJIUMIIMAIHOTO YPOBHA CJIIOKHOCTH, I/ICHOJ'ILSYH(I)I/IBI/I‘ICCKI/IC

3aKOHBI, 4 TAKXXC YPAaBHCHUS, CBA3BIBAIOIINC (bHSH‘ICCKPIG BCJIIMYHHBI,

* AHAJIM3UPOBATH I'PaHULIBI IPUMCHHUMOCTHU (I)I/I3I/I"IGCKI/IX 3aKOHOB, IOHUMATb BCCOGH_[I/Iﬁ XapaKkTep (bYHI[aMCHTaJ'IBHLIX 3aKOHOB UOTPAHUYCHHOCTDb
HCIIOJB30BaHMUA YaCTHBIX 3aKOHOB,

* q)OpMy.]'II/IpOBaTL U pCIIaTh HOBBIC 3aJa4U, BOBHUKAOIIUC B XOAC yqe6HO-HCCHe,HOBaTCHBCKOﬁ u HpOCKTHOfI ACATCIIBHOCTH; YCOBCPIICHCTBOBATH
HpI/IGOpH 1 MCTOABI UCCIICJOBAaHKUA B COOTBETCTBHH C IIOCTABJICHHBIMU 3aJadaMu,

* HCIIOJIB30BATh MCTOABI MATECMATUYCCKOTO MOJACIIUPOBAHHA, B TOM YUCIIC HpOCT@fII.HPIC CTaTUCTHYCCKHUE MCTOAbLI AJIA O6pa6OTKI/Ip63y.]'IBTaTOB
OKCIICPUMCHTA.



COJEPKAHUE KYPCA ®U3UKHU

Pu3HUKa U eCTeCTBEHHOHAYYHBIH METO MO3HAHHUS IIPHPOIbI

®dusuka — QyHnaMeHTanbHast Hayka o nmpupoje. HayuHslil MeToa mo3HaHus. B3aumocBs3bp Mexny GpU3MKONH U APYrUMH €CTECTBEHHBIMHU HayKaMHU.
Mertonbl uccnenoBaHus (QU3MUECKUX sBICHWA. Du3ndeckne BenW4YWHBL. [lorpemHocTé u3MepeHuid (pu3mueckux BenMuuH MopenupoBaHHe
¢u3nUecKux SABICHUN U MPOLECCOB MPUPOJbl. 3aKOHOMEPHOCTh M cllydalHOCTh. PU3nMUecKkue 3aKOHbI M TPAHUIBI UX TPUMEHMMOCTH. PHU3nuecKkue
TEOPUHU U IPUHLUI COOTBETCTBUS. Pu3nyeckue BenuuuHsbl. [lorpenHocTy nusmepennii pusndeckux BeauuuH. Ponb 1 Mecto Gu3nku B OpMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTUHBI MHUpPA, B IPAKTUUECKON NeATEIILHOCTH rofel. Dusuka u KyiasTypa.

Mexanuka

[IpenmMer u 3amaum KJIACCMYECKOW MeXaHWKH. KuHeMmMaTHyecKue XapakTepUCTHUKM MEXAHWUYECKOrO MBWXKEHUsS. MoJenu Tel W JIBUKCHHUI.
[TpoctpanctBo M BpeMs. OTHOCHUTENBHOCTh MEXaHWYECKOro IBMKeHUs. Cuctembl orcuera. CKalsipHble W BEKTOPHBIE (U3NYECKHE BEINYHHBL
Tpaextopus. [lyrs. Ilepemenienue. CkopocTs. Yckopenue. PaBHoOMepHOE U paBHOYCKOPEHHOE MpsiMOJIMHENHOE ABMXeHne. CBOOOAHOE MaieHue Tel.
PaBHOMEpHOE nBMKEHUE IO OKpYX)HOCTH. [locTynarensHoe nBpamareabHOe JBUKEHUE TBEPAOTO Tela.

Bzaumopeiictue Tten. fsnenue unepuuu. Cuna. Macca. WnepumanbHble cUCTEMbl OTcueTa. 3akoHbl AuMHaMuKM Hprorona. Cuna TsSKeCTH, Bec,
HEBECOMOCTh, CHJIBI YIIPYI'OCTH, CHJIBI TPEHUS. 3aKOHBI BCEMUPHOTO TATOTeHMs, ['yka, TpeHus. Vcnonb30BaHue 3aKOHOB MEXaHHUKH Ui OOBSICHEHUS
JIBUKEHHUSI HEOECHBIX TeNl W Ul Pa3BUTHS KOCMUYECKUX HccieAoBaHUU. MMmynbCc MarepuanbHOM TOYKM U cHCTeMbl. VMmynbc cuiibl. 3akoH
COXpaHEHHMs HMITyJbca. MexaHudeckass pabora. MomHocTh. MexaHUueckass SHEprus MaTepHajbHOM TOYKM M CHCTEMBl. 3aKOH COXpPaHEHHS
MeXaHH4YeCKOM sHeprun. PaboTta CUITbI TSXKECTH U CUJIbI YIPYrocTu. JIMHaMKKa BpallaTeabHOro JIBMKEHUSI aOCOIIOTHO TBEPAOTO Tea.

PaBHOBeCHE MaTeprUaIbHONM TOYKH M TBEPAOrO Tesla. MOMEHT CHIIbL. Y CIOBUS PAaBHOBECHS TBEPAOrO TEla B MHEPLUUAIBHOW CUCTEME OTCUETA.
PaBHOBecue xuakoctu u rasza. Jlapnenue. 3aKOH COXpaHEHHS SHEPIUU B IMHAMMKE )KUJIKOCTH.

Mounekyasipuasi pu3nKa 1 TEPMOJAMHAMMKA

MonekynsapHO-KHHETUYECKass TEOpUs CTPOCHHUsS BeIIeCTBAa W ©€ DJKCIIepUMEHTaJbHBIE J0Ka3aTelbCTBAa. 1eIIOBOE paBHOBecHe. AOCONIOTHAS
TeMrnepaTypa Kak Mepa CpeIHeHd KMHETUYECKON SHEpPruy TEIUIOBOTO JBH)KEHUS YacTHIl BelecTBa. Mojens uiaeaibHoro rasa. /laBinenue raza. Cesasb
MEXKYy JNAaBJICHUEM M CPEAHEW KUHETUYECKOM SHEPTrHM IOCTYNATEJIbHOrO JBHXKEHHUs. MneanpHbIl ra3 B TEPMOAMHAMHUKE. YPAaBHEHUE COCTOSHUS
WJeabHOTO Ta3a. YpaBHeHue MeHnneneeBa — Kianeiipona. Buyrpennsis sneprus. 3akoH JlanmbroHa. ['a30Bble 3aKOHBL. ATperaTHbl€ COCTOSIHUS
BemiectBa. PazoBbie mepexonsl. [IpeoOpasoBanuu s>Heprun B (Pa3oBbIX mepexonax. HachleHHbIM M HEHACHIIEHHBIH Mapbl. BiaXHOCTH BO3ayXa.
Monenb



cTpoeHust xuakocreid. [loBepxHocTHoe HaTskeHue. CMmauuBaHue U He cMauuBaHue. Kanwuispel. Moaenu TBepAbix Ten. MexaHUYecKHe CBOICTBa
TBepabIX Ten. Kpucrammuueckue u amopdusle Tena. Buyrpennss sneprusi. Pabora u teronepeaaya kak crnocoObl HU3MEHEHUs! BHYTPEHHEH SHEpruu.
[lepBbIit 3akOH TepMOAWHAMUKHU. AnuabaTHBIA mporecc. HeoOpatuMocTh TEIUIOBBIX MporieccoB. Bropoii 3akoH TepmoauHamuku. [IpeoOpa3oBanus
sHepruu B TerioBblx MamuHax. [Hukn Kapao. KI1J] TennoBoit MamuHbl. DKOJ0rHUEcKUe Mpo0IeMbl TEIIOHEPTeTHKH.

OCHOBBI 3JIEKTPOJHHAMHKH

[IpenMeT u 3aga4M AEKTPOAUHAMUKH. DJIEKTPUUECKOE B3aUMOACHCTBHUE. 3aKOH COXPaHEHHUSI AJIEKTPUUECKOTO 3apsaaa. 3akoH KyioHa. DiekTpudyeckoe
nosie. HampskeHHOCTP M NOTEHIMAJl 3JIEKTPOCTATHUYECKOrO INoJsA. JIMHUMM HampsHKEHHOCTM M OKBUIIOTEHIMAJIbHbIE MOBEPXHOCTH. IIpuHIMMI
cynepno3unuu moned. [I[poBOJHUKKM M AUANEKTPUKU B JJIEKTPUUECKOM IMOJE. DIEKTPOeMKOCTh. KoHaeHcaTtop. DHEprusi 3lIEKTPUUECKOIro TOJIS.
ITocrosiHubIN AnekTpuueckuil Tok. Cuna Ttoka. Conpotusienue. IlocaenoBarenbHOe U MapajieIbHOE COEUHEHNE NMPOBOJHUKOB. 3aKoH Jkoymsa—
Jlenna. DnexrpoaBwxkymias cuia. 3akoH OMa 11l OJTHOM Lenu. DJIEKTPUUYECKUM TOK B MPOBOJHUKAX, AJIEKTPOIUTAX, MOJYIPOBOJAHUKAX, Ta3axX U
Bakyyme. [lmasma. Dnekrponus. IlomynpoBoaHukoBbie npuOOpel. CBepXNpPOBOAMMOCTb. MaruutHoe mosie. BeKTop MHAYKIMHM MarHUTHOTO TIOJIS.
[IpyHIMI cynepno3uuMyM MarHWTHBIX MoJjed. JIedcTBHEe MarHUTHOIO MOJS Ha MPOBOJHHMK C TOKOM M JIBHXKYIIYIOCS 3apsDKeHHYH dactuny. Cuiia
Awmnepa u cwia JlopeHnia. MarHuTHbIE CBOMCTBA BEIIECTBA. SIBIEHUE 3JIEKTPOMArHUTHOM MHAYKIMU. MarHuTHbI notok. IIpaBuno Jlenna. 3akoH
AJEKTPOMArHUTHOM MHAYKLIMH. SIBIEHHE CaMOMHAYKIMU. WHIYKTUBHOCTb. ODIEKTPOMAarHUTHOE TOJIe. ODHEPrHus HIIEKTPOMAarHUTHOTO IOJS.
MarsuTHbIE CBOWCTBA BEILECTBA.

Konedanus u BoJIHBI

Mexannueckue konebanusa. ['apmonmueckue konebanus. CBoOOAHBIC, 3aTyxalolUe, BBIHYKIEHHBbIC KoneOaHus. [IpeBpalieHus >Hepruu Mpu
Kosiebanusax. Pezonanc.

DnekTpoMaruuTHele Kojebanus. KoneOarenbHbiii KOHTYp. [lepemeHHBIN anekTpudeckuil TOK. Pe3oHaHc B anmekTpudeckoit nenu. KonaeHncatop u
KaTyllKa B LIEMU IepEeMEHHOr0 TOKa. DJeMeHTapHas Teopus TpaHcopmaropa. [Ipon3BoicTBO, nepeaya u NOTpeOIeHNE AEKTPUIECKON YHEPTUH.
Mexannyeckue BosiHbI. [IpogonpHble U nonepednbie BojdHbL. CKOpocTh U AsinHa BoJHBL. MHTepdepenus u nudpakuus. JHeprus BOJHBL. 3BYKOBbIE
BOJIHBIL.

DJIEKTpOMarHuTHoe Tose. BuxpeBoe »sieKTpuyeckoe Ioje. DJIeKTPOMarHuTHbIe BOJHBI (CBOMCTBAa 3JIEKTPOMAarHUTHBIX BOJIH. J[Mama3oHbl
AJIEKTPOMAarHUTHBIX U3JIYyYEHUN U UX NIPaKTU4YeCKoe MpuMeHeHue. [IpuHINIIBI paguocBsI3u U TeNeBUEHUS. Pa3zBUTHe CpeaCTB CBA3U



Onrtuka

I'eomerpuueckas ontuka. [IpsmonuHeNHOE pacnpocTpaHEHHE CBETa B OJHOPOAHOHN cpene. CKOpocTh cBeTa. 3aKOHBI OTPa)KEHUs U IIPEIOMIICHUS
ceera. [lomHoe oTpakenue cBera OnTudeckue nmpubopbl. PopMyia TOHKOW JIMH3BI. BOHOBBIE CBOWMCTBA CBETA: MUCIEpCUs, MHTEp(EPEHIINUs CBETa.
Korepentnocts. udpakuus ceera. Ilomspuzanums cBera. Buabl mzmyuyenuid. CrnekTpsl M CHEKTpajibHbIM aHanu3. IlpakTuueckoe mnpumeHeHHE
9JEKTPOMATHUTHBIX U3JIy4eHUH.

OCHOBBI CIENHAJIBLHOH TEOPHH OTHOCHTEIBHOCTH
HMHBapraHTHOCTh MOJYJSl CKOPOCTM CBeTa B BakyyMme. [IpuHIMn oTHocuTenbHOCTHM OWHIITENHA. [IpocTpaHCTBO M BpeMs B CIELMAIbHON TEOPUU
OTHOCUTEJIbHOCTH. DHEPIHsl U UMITYJIBC CBOOOAHON YacTUlbl. CBSI3b MacChl ¥ SHEPTUU CBOOOIHOM YaCTHUIIbl. DHEPIHs MOKOSI.

KBanroBasi puzuka. @Pusznka aroma 1 aTOMHOI0 sIApa

[Tpeamer u 3amaun kBaHTOBOM (u3uku. TernoBoe minmydenue. Pacnpenenenue sHepruu B crekTpe abcomoTHO YepHoro Tena. ['unoresa M. [lnanka.
®doroanexrpuueckuid 3pdext. OnbiTel CroseroBa. 3akoHbl ¢oTtorddekra. YpaBHenue OinHmTeiiHa. @oToH. KopmyckynsipHO-BOIHOBON Tyaau3M.
CootHomienue HeomnpenenéHHocteil I'eiizenOepra. I'mmote3a ne bpoiing o BOJIHOBBIX cBoicTBax yacTHl. KopmyckKynsipHO-BOJIHOBOW Iyalu3M.
Hasnenue cera. OnbiThl I1. H. Jlebenera u C. W. BaBunosa.ludpakiys 31eKTpOHOB.

Mogenu ctpoenust aroma. OnbiTel Pezepdopna. [lnanerapuas mogens atoma. OO0bsCHEHHE JIMHEHYATOr0 CHEKTpa BOJOPOJAa Ha OCHOBE KBAHTOBBIX
nocrynatoB bopa. CrioHTaHHOE U BBIHYKJIEHHOE H3ydeHHe cBeTa. COCTaB M CTPOCHHME aTOMHBIX siiep. M3oTombl. DHEprusi CBA3UM aTOMHBIX SIEP.
PannoakTuBHOCTE. BHIBl paJnOakTUBHBIX NPEBPAILEHUN aTOMHBIX SAAEp. 3aKOH PaJMOaKTUBHOrO pacnaja. fnepHslie peakuuu. llemnas peaxnus
nenenus saep. llpumenenue sigepHon SHepruu. buogorndyeckoe 1eiMCcTBUE paIMOAKTUBHBIX W3TyUYECHH.

OnemeHTapHble YacTULbl DyHIaMEHTaIbHbIE B3AUMOJAEHCTBUSL. Y CKOPUTENH JIEMEHTAPHbIX YACTHII.

Crpoenue Bceenennoii [lpuMeHnMocTs 3aK0HOB (GU3UKHU 7151 OOBSCHEHUS IPUPOABI KOCMUYECKUX 00BbeKTOB. (CoyIHEYHas cucTeMa: IUIAHEThl U MaJjible
tena, cucreMa 3emisi—JlyHa. Ctpoenue u sBomonus Conuna u 38e31. Kimaccudukarus 38e3/1. 3Be3/1bI M HICTOUHUKHY UX dHepruu. ["anaktuka. pyrue
rajakTuku. [IpocTpaHCTBEHHO-BpeMeHHbIE MaciiTadbl HaOmogaemoit Bceenennoii. CoBpeMeHHBIE TPEACTABICHHS O CTPOSHUU | DBOJIOIUHU
Bcenennoit. TéMHas matepus U TEMHast SHEPTHsL.

IIpuMepHbIii NepeyeHb NPAKTHYECKUX U JIA00PATOPHBIX padoT.



I[Ipsimble u3MepeHus:
M3MEpEeHUE MIHOBEHHOM CKOPOCTH C HCTIOJIb30BAHUEM CEKYHIOMEpa;u3MepeHue
CWJI B MEXaHUKE;
MU3MEpEHUE TEMIIEPATYPhl )KUAKOCTHBIM TEPMOMETPOM;
HU3MEpEHUE TEPMOIMHAMUYICCKUX MTapaMeTPOB ra3a; n3MepeHUe
OJIC ucTouHHMKA TOKA.
M3MEpPEHUE CUIIBI B3aUMOJICHCTBUS KATYIIKH C TOKOM M MarHUTA IMTOMOIIBIO SJICKTPOHHBIX BECOB;0NPE/ICIICHHE
repuo/ia o0palIeHus ABOMHBIX 3Be3]1 (IIeYaTHbIC MaTEpHaIIbI).
KocBeHnnble u3MepeHmusi:
U3MEPEHHE YCKOPEHHS;
HU3MEpEHUE YCKOPEHUSI CBOOOTHOTO Ta/ICHUS;
HU3MEpEHUE BHYTPESHHETO COMPOTHUBIICHUS ICTOUHUKA TOKA;
oTpejieNieHUe TIoKa3aTells MPETOMIICHHS CPEbl; U3MEpPEHHE
(OKYCHOTO PaCCTOSTHHSI COOMPAFOIIEH JINH3HI;
OTIpe/ieNICHUE UMITYIIBCA ¥ DHEPTUH YaCTHIIBI ITPH ABMKCHUN B MATHUTHOM T10J1e (110 (hoTorpadusim).
Hao0uro1enue siBjieHuin:
HAO0JTIO/ICHUE BBIHYKICHHBIX KOJICOAHHI 1 PE30HAHCA;
HaOmoaeHue nuddysum.
HaOJIIOICHUE SIBJICHUS DJICKTPOMArHUTHON MHTYKIIHH,
HaOII0/ICHIE BOIHOBBIX CBOMCTB cBeTa: qudpakius, MHTepPEepeHIIns, oI pu3alus;HabI0IeHIe CIIEKTPOB

HUccaenopanus:
HCCIIeZIOBaHNE PABHOYCKOPEHHOTO JIBUKEHHUS C UCTIOIB30BAHUEM CEKYHIOMEPA;UCCIIeIOBAHNE IBUKECHUS
Teja, OpOIIEHHOT0 TOPU30HTAIBHO;
HCCIIeIOBaHNE N30TPOIIECCOB;
HCCIIEIOBAaHHUE OCTHIBAHUS BOJBI;
HUCCIICAOBAHNUEC 3aBUCUMOCTHU HAIIPSAKCHUSA HA MTOJIOCAX UCTOYHUKA TOKA OT CHUJIBI TOKA B HCIIU;UCCIICAOBAHUC
HarpeBaHMs BOJbl HarpeBaTesieM HEOOJIBIION MOIIHOCTH.
HUCCICA0OBAHUC ABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKOHU; UCCIICOAOBAHNC
3aBHCHUMOCTH yTJIa IPEJOMJICHHS OT yIJla NaJeHus;



HCCIICA0OBAHNEC 3aBUCUMOCTHU PACCTOSAHUA OT JIMH3BI 1O 1/1306pa>1<eH1/151 H OT paCCTOAHUA OT JIMH3BI O NIPCAMETA UCCIICA0OBAHUC ABIKCHUSA

JIBOMHBIX 3BE3]1 (HO neyaTHbIM MaTepI/IaHaM).

IIpoBepka rumore3 (B TOM YHCJIe HMEIOTCSI HEBEPHbIE):

CKOPOCTE OCTBIBaHW BOABI JIMHEIHO 3aBUCHUT OT BPEMCHU OCTBIBAHUSA
HAIPSPKCHUEC ITPU MOCIICA0BATCIIBHOM BKIIFOUCHUHN JIAMIIOYKHU U PE3UCTOPA HE PABHO CYMMC HaprI)KeHI/Iﬁ Ha JIaMIIOYKE UPE3UCTOPC.

yroj npeJIoMJICHUA NPAMO MNPOMOPHUOHAICH YIUIYy IMAACHUA,

IIPpU INIOTHOM CJIOKCHHHU ABYX JIMH3 OIITHYCCKUC CUJIbI CKIIAABIBAKOTCS.

KoHcTpynpoBaHue TeXHMYeCKHX YCTPOWMCTB:

KOHCTPYMPOBAHUE PbIUAXHBIX BECOB;
KOHCTPYMPOBAHHE AJIEKTPOJBUTATES;
KOHCTPYUpOBaHHE TpaHCPOpMAaTOpa;
KOHCTPYMPOBAaHUE MOJIEJIN TEJIECKONA UJIM MUKPOCKOIIA.

TemaTnueckoe NVIAHMPOBaAHUE
yrIyOJIeHHBIN ypoBeHb — 5 4 B Heneno10
kiacc (170 )

Tematuueckoe
MJIaHUPOBAHKE

Kom-Bo

4acos,
OTBEICHHOE

Ha U3y4YCHHE
pasnena,

TEMBI

OcCHOBHBIE BUBI ACATCIIBHOCTHU yHAIIUXCS

BBenenue. ®u3nKa U eCTECTBEHHO-HAYYHBII METO/ MO3HAHUS NPUPOABLI (2 4)

®du3nka u eCTECTBEHHO-
HAYYHBII METOJ ITIO3HAHUS
IIPUPOJBI

(2 4)

OOBACHATH HA KOHKPETHBIX IIPUMEpax poiib U MecTO (PU3UKU B (HOPMUPOBAHUHCOBPEMEHHON HAYIHOI
KapTUHBI MUPA, B PA3BUTHH COBPEMEHHBIX TCXHUKHU H

TEXHOJIOTHH, B TPAKTUYECKOU AEATEIbHOCTH JIIOICH.




JleMOHCTpUpOBaTh Ha IPUMEPAX B3aMMOCBSI3b MEXY (GU3UKOM U APYrUMHU

€CTeCTBEHHBIMH HayKaMHu. BOCIIPOM3BOIUTE CXEeMY HAYYHOTO MTO3HAHHUS, TIPUBOIUTH TIPUMEPHI €€
UCTOJIb30BaHMA. J[aBaTh onpeieseHne 1 pacro3HaBaTh MOHATHUS: MOJIEIb,HaAyuHas TUIIOTE3a,
(dbu3uveckas BeJMunHa, (PU3NIECKOE SIBICHHE, HAYYHBINA (DAKT, GU3HUECKUH 3aKOH, pusznyueckas
TEOpHsl, IPUHLIUI COOTBETCTBHSL.

O06ocHOBBIBaTH HEOOXOAUMOCTh MCIONB30BAHUS MOJIENEH 1M1 onucaHus GU3MIECKUXSABICHUN U
nporieccoB. [IpuBoANTE MpUMephl KOHKPETHBIX SIBICHUM, IPOLIECCOB U MOJIENIEH AJI UX OMHCAHUS.
[MpuBoANTE IPUMEPH! PUIUICCKUX BEITHIHUH.

dopmynupoBaTh PUINIECKUE 3aKOHBI. Y Ka3bIBATh IPAHUIIBI IPUMEHUMOCTU(DU3NUECKUX 3aKOHOB.
[TpuBOIUTH MPUMEPHI HCTIOTIB30BAHUS (PN3UIECKHUX 3HAHUH B KUBOIUCH,APXUTEKTYPE,
JIEKOPATHBHO-TIPUKJIATHOM UCKYCCTBE, MY3bIKE, CIIOPTE.

Oco3HaBaTh IEHHOCTh HAYYHOT'O TIO3HAHUS MHUPA JIJIsl YEJIOBEUECTBA B LIEJIOM H ISl KaXI0TO YeJI0BEKa
OT/AENFHO, BaXXHOCTh OBJIAJICHHSI METOZOM HAyYHOTO IO3HAHUS JUIAIOCTHIKEHHUS ycIieXa B JII0OOM BUIE
MPAaKTUIECKON JEeITEeIHbHOCTH

['0TOBUTH Mpe3eHTaluu ¥ COOOMIEHUS MO MU3YYEHHBIM TeMaM (BO3MOXKHBIE TEMBIIIPECTABICHBI B
y4eOHHKE).

Mexanuka (69 4)

Kunemartuka

(15 4)

JlaBaTh MOHATHIA: MEXaHUYECKOE JBUKEHUE, TOCTYNATEIbHOE IBIXKEHHE, PABHOMEPHOE IBHXKEHHE,
HEPaBHOMCPHOC JIBUKCHHUE, PABHOYCKOPECHHOC IBUKCHUEC, IBUXKCHHUEC 10 OKPYKHOCTH C MOCTOSTHHOM
CKOPOCTBIO, CUCTEMA OTCUETA, MATEpUAIbHAS TOUKA, TPAEKTOPHS, TyTh, IEPEMEICHUE,
KOOpJMHATa, MOMEHT BPEMEHHU, IPOMEKYTOK BPEMEHH, CKOPOCTh PABHOMEPHOT'O JABM)KEHUS,
CpeaHsIsl CKOPOCTb, MTHOBEHHAs! CKOPOCTh, YCKOPEHUE, LIEHTPOCTPEMHUTEIILHOE YCKOPEHHE.
Habmronate siBjeHMs: MEXaHUYECKOEe JBUKEHHE, TOCTYNATEIbHOE JBUKEHHUE, PABHOMEPHOE
JIBIJKEHHE, HEPaBHOMEPHOE JIBU)KEHUE, PABHOYCKOPEHHOE JIBUYKEHUE,IBUKEHUE 110 OKPYKHOCTH C
MOCTOSIHHOM CKOPOCTBIO.

BOCHpOI/ISBOJII/ITI) SABJICHUSA: MCXaHUYCCKOC IBMKCHUEC, PABHOMCPHOC IBUKCHHUEC, HCPABHOMEPHOC
JIBIJKEHHE, PABHOYCKOPEHHOE JIBUKEHUE, JIBHIKEHHUE TI0 OKPYKHOCTHC TTOCTOSIHHOW CKOPOCTBIO JIJISt

KOHKPCTHBIX TCJI.




3agaBaTh CUCTEMY OTCUETA /JI ONUCAHMS JBUKEHUS KOHKPETHOTO TeJa.

Pacno3naBaTh cuTyaluu, B KOTOPBIX TEJI0 MOKHO CYUTATh MaTepUaIbHON Toukoi. Haxonuth
3HAYEHUS CKAISIPHBIX (PU3MUYECKUX BEIMYMH: MOMEHT BPEMEHH, POMEKYTOK BPEMEHH,
KOOpJMHATA, MyTh, CPEIHSISI CKOPOCTb.

Haxonute MOJly/b M MPOEKIIMHA BEKTOPHBIX BEJIMYUH, BBIIOJIHTH JEHCTBUSYMHOXEHHUS HA YUCIIO,
CJIOKCHU, BBIYNTAaHWA BEKTOPHBIX BEJIMYHWH.

HaXOI[I/ITB B KOHKPCTHBIX CUTyalMAX HAPABJICHHUC, MOAYJb U IPOCKIUU

BEKTOPHBIX (PU3NUECKUX BEJIUUUH: TIEpEMEIIEHIE, CKOPOCTh PABHOMEPHOTO JIBIKEHU S, MTHOBEHHAS
CKOpPOCTb, YCKOPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE.

[IpumeHsTh 3HaAHUS O JEHUCTBUIX C BEKTOPAaMU, MOTYYEHHbIE Ha ypokax anreopsl. CKilapIBaTh U
BBIUMTATh BEKTOPHI IEPEMEIICHUN U CKOPOCTEH.

OIIGHI/IBaTI) PCaIbHOCTDH 3HAUCHUH IMMOJIYYCHHBIX (bHBI/I‘ICCKI/IX BCIIMYHNH. BJIaIIGTI)

crocob6aMu ONUCaHUs ABHKEHUS: KOOPIUHATHBIM, BEKTOPHBIM.
3anuceiBaTh YpPaBHCHUSA PAaBHOMEPHOI'O U PaBHOYCKOPCHHOTI'O MCXaHUYCCKOTOJABMIKCHUSA U
ONpeEeNATh IO YPaBHEHUAM HapaMeTpPbl JBUKECHUSI.

CTpOI/ITI) Fpa(i)I/IK 3aBUCHUMOCTH KOOPAWHATLL MaTepI/IaJ'II)HOI\/'I TOYKH OT BPECMCHH JIBUIKCHUA.
Ompenenats mo rpaduKy 3aBUCHMOCTH KOOPIMHATHI OT BPEMEHH XapaKTep MEXaHUYECKOTO
JIBJKEHHUSI, HAYAJIbHYIO KOOPJNHATY, KOOPJAMHATY B YKa3aHHBI MOMEHT BPEMEHH, U3MEHEHUE
KOOPJUHATHI (JIJ7151 pABHOMEPHOTO MPSMOIMHEHHOTO ABIKEHUs ). Onpeaensits no rpaduky
HEKOTOPBIN TPOMEKYTOK BPEMEHH, TIPOSKITUI0 CKOPOCTH, 3aBUCUMOCTH MPOEKIIUA CKOPOCTH OT
BPEMEHHU, XapaKTeP MEXaHUUECKOTO JIBHXKEHHUSI, MPOEKIIMI0 HAYaJIbHOW CKOPOCTH, MPOEKIUIO
YCKOpEHUSs, U3MEHEHUE KOOpAUHATHL. OnpenessTh o rpaduKy 3aBUCUMOCTH MPOEKIIUN YCKOPEHHS
OT BPEMEHH XapaKTep MEXaHUYECKOTO ABUKEHUS, U3MEHEHUE MPOEKIIMU CKOPOCTH 32
ONpEIETICHHBIN MPOMEKYTOK BPEMEHH.

JaBathb onpesiesieHust MOHATHI: a0COTIOTHO TBEPJIO€ TEJO, MOCTYNATEIHLHOE U BpaIlaTEIbHOE
JBIKEeHHE a0COJIIOTHO TBepaoro tena. HabmonaTs nocrynareabHOE UBpalIaTebHOE IBUKEHUS
TBCPAOTO TCJIA. HpI/IMeHSITB MOJCIb abCcoNIOTHO TBCPAOTOTECIIA AJId OMMUCAHUA ABUKCHUSA TCII.
Haxonuth 3Ha4YeHUS yriI0BOW M JTMHEHHON CKOPOCTH, YACTOTHI M MEpHUOia OOpaIICHHS B
KOHKPCTHBIX CUTyalluIgX.




OnpenensTs napaMeTphl IBUKECHUSI HEOSCHBIX TEIL.

PaGoTath B nape npu BBIIOJIHEHUH JJaOOPATOPHBIX PAa0OT U MpaKTUUECKUX 3aJaHui. [IpumensTs
MOJIENU «MaTepuaIbHasi TOUKay, «PaBHOMEPHOE MPSMOJIIMHENHOE JBUKEHUEY, «PABHOYCKOPEHHOE
JIBDKEHHUE» JUIsL OTMCaHUS ABMXKEHUS PEAIbHBIX TEJ, Ul ONUCAaHUS 0OBEKTOB, M3y4aeMbIX B Kypce
buzuku

3aKOHEI TUHAMUKHA
Hrrotona

(10 )

JlaBathb omnpeneneHus NOHATUI: HHEPLUs, UHEPTHOCTb, Macca, CUJla,

PaBHOJEHCTBYIOLIAS CUJIA, THEPLIMAJIbHASL CUCTEMA OTCYETA, HEMHEPLIMAJIbHASI CUCTEMAOTCUETA,
IEOLICHTPUYECKAs U TeJIMOLEHTPUYECKAs CUCTEMBI OTCUETA.

Habmronate siBjeHNE HHEPIUH U IPUBOIUTH IPUMEPHI €T0 NMposiBiIeHUs. OObICHSITDH
MEXaHUYECKUE SBJICHUS B UHEPLUAJIbHBIX 1 HEMHEPLUAIBHBIXCUCTEMAX OTCYETA.

Beipenats neicTBus Ten Apyr Ha Jpyra ¥ XapakTepU30BaTh UX CHIAMHU.

OnpenensaTh paBHOJEHCTBYIOIIYIO CHITY ABYX U Oosiee cuit. @opMyTupoBaTh NEPBbI,BTOPON U TPETUI
3aKkOHbI HpI0TOHA, YCIOBHS MX IPUMEHUMOCTH.

IIpumeHsTh nepBbIN, BTOPOU U TPETHUM 3aKOHBI HBIOTOHA ITPU PEILIEHUH PACYETHBIX U
HKCIIEPUMEHTAIBHBIX 3a1a4.

OO00CHOBBIBATh BO3MOKHOCTh IPUMEHEHU S BTOPOT'O U TPETHET0 3aKOHOB HBIOTOHA BreoneHTpru4ecKkoi
cucreMe otcuéta. HaxoauTs nHpopManuio, NoATBEPKIAIONIYIO BpatieHne 3eminn. @opMyaupoBaTh
IIPUHLIAII OTHOCUTENIBHOCTH [ anumes.

Cuibl B MEXAHUKE

(16 u)

[epeuncasiTe BUABI B3aUMOACHCTBUS TEJI U BUIbI CWJI B MeXaHHKe. J[aBaTh

OIpeeICHNe MOHATHI: CHJIa TSDKECTH, CHIIA YIIPYTOCTH, CHJIa TPEHUS, BEC,HEBECOMOCTb,
neperpyska, nepBas KOCMU4ecKasi CKOPOCTb.

dopmynupoBaTh 3aKOH BCEMUPHOTO TSATOTEHUS M YCIOBHS €ro npuMeHuMocti. Haxomurs
uHpopManuio 00 OTKpeITHH HBIOTOHOM 3aKOHA BCEMHPHOTO TSATOTEHUS, HH)OPMALHIO,
TI03BOJISIONIYIO PACKPHITH JIOTHKY HAYyYHOTO MO3HAHUS TIPU OTKPHITUM3aKOHA BCEMUPHOTO TATOTEHHS.
[TpumeHsITh 3aKOH BCEMUPHOTO TSATOTEHUS MPH pelieHnn 3a1a4. imers npeacrasienue 06
MHEPTHOW ¥ I'PaBUTAIIMIOHHON Macce: Ha3bIBaTh UX Pa3JIn4Me U CXOJCTBO.

Beraucaste cuity TsKeCcTH. BRIUHCIIATE CHITY TSDKECTH U YCKOPEHHE CBOOOTHOTONAICHHS Ha JIPYTHX

IraHeTax. BEIucaaTn YCKOPCHHUC CBO6OI[HOFO naacHus Ha




pa3nu4YHBIX mupoTax. HaxoauTs nHOpMAIHIO 0 TapaMeTpax IJIaHeT U IPYrux

HEOECHBIX TeNl. BBIYUCIATH MEPBYI0 KOCMUYECKYIO CKOPOCTh. MICIONb30BaTh 3aKOHBIMEXaHUKH JIJISI
00BSICHEHUS IBM)KEHUS HEOECHBIX TEJl.

Boruucnats Bec Ten. [lepeuncisaTe cX0ACTBA M pa3aInuMsl BECa U CHIIBI TshKeCTH. OnpenensiTh
Meperpys3Ky Tena npu penieHuu 3aaad. Haxoauts nHGopMaInio o BIUSHUU HEBECOMOCTH U
Meperpy3ku Ha OpraHu3M yesnoBeKa. [ 0OTOBUTH Mpe3eHTAIIMUH COOOIICHHSI O TIOBEJICHUH TEN B
YCJIOBHSIX HEBECOMOCTH, O MOJIETaX YeJIOBEKa B KOCMOC, O JJOCTH)KEHHUAX HaIlle CTpaHbl B
MOATOTOBKE KOCMOHABTOB K IOJIETAM B YCJIOBHUSIX HEBECOMOCTH.

Habmonate pasimyabie BUAbI Aedopmarun Teia. GopMynupoBath 3akoH ['yka, TpaHHIIBI €T0
MPUMEHUMOCTH. BBIYHCIATE U U3MEPSITH CUITY YIIPYTOCTH, KECTKOCTh MPYKUHBI, KECTKOCTD
CUCTEMBI MPYKUH. McciienoBaTh 3aBUCUMOCTD CHITBI YIIPYTOCTHOT JIe(hOpMAaIIiH, BBITIOTHSTh
AKCIIEPUMEHTANIFHYIO POBEPKY 3aKkoHa ['yka.

Hab6nronaTe siBeHUs CyXOro TpEHUs MOKOS, CKOIBKECHUS, KAUYEHUs, SIBICHUE COMTPOTUBIICHUS TIPU
JIBHKCHHH TeJIa B )KHUJIKOCTHU WM Ta3e. M3MepsaTs u n300paxatbrpa@uuecku CUIIbI TPEHUS TTOKOS,
CKOJIBKCHUS, KQUeHHsI, )KHJIKOTO TPEHUS.

Hcnonb3oBaTh GopMyIty JIsl BBIYMCICHUS CUJIBI TPEHUSI CKOJIBKEHUS TIPH pellieHnn3aa4y. BeIaBisTh
AKCTIIEPUMEHTAIBHO BEJTUYMHBI, OT KOTOPBIX 3aBUCUT CHJIA TPCHHUACKOIBKECHUS. M3MepsaTh cumy
TSXKECTU, CUJTY YIPYTOCTH, BEC TeJla, CUITY TPEHHUS, YUTMHEHUE NPYKUHBL. ONpeaessiTh ¢ TOMOIIBIO
KOCBEHHBIX H3MEPEHUH )KECTKOCTBIPYKUHBI, KOYPDUIIUESHT TPEHUS CKOJIBKCHHS.

PaGoTats B mape npu BHINOJIHEHUH TPAKTUYECKUX 3a1aHUM.

Haxoauts nadopmaiinio o nposiBIEHUSX CHIIbI TPEHUS, CII0co0ax €€ yMEHbIICHHs] NyBEINUEHUs, POJIU
TPEHUs B IPUPOJIE, TEXHUKE U OBITY.

[IpumeHsATh NOayYeHHBIE 3HAaHUSI [TPU PELIEHUH 334a49 Ha OJHOBPEMEHHOE JIECTBUE HATEIIO
HECKOJIBKMX CHUJI, HA JBUYKEHUE CUCTEMBI CBA3aHHBIX TEJl.

Haxonuts nHopMaIuio o BKIaie y4eHbIX B pa3BUTHE MeXaHUKU. [[pUMEHATh 3aKOHBIIMHAMUKY J1JIS
ONMCAaHUSA MOBEJICHUS PEAIbHBIX TEIl

3aKOHBI COXpaHEHUS
HUMITyJIbCa

(5 )

HaBaTb OIIpCACIICHUSA TOHATHH: HUMITYJIbC MaTepHaﬂbHOﬁ TOYKH, UMITYJIbC CHJIBI,
HUMITYJIBC CUCTEMBI TCJI, 3aMKHYTasA CUCTEMA TCJI, pPCAKTUBHOC IBUKCHUEC, PCAKTUBHAA




cwia. Habmroaate ynpyrue 1 Heynpyrue CTOJIKHOBEHHSI TEJ, PEaKTUBHOE JIBUKCHHE.

HaxoauTts 3HaueHus: UMIyJbca MaTepuaibHON TOUKH, UMITYJIbca CUIIbl. DOPMYIUPOBATH 3aKOH
COXpaHEHHUs UMITYJIbCa, TPAHULIbl €T0 NPUMEHUMOCTH. COCTABIATh YPaBHEHHUSI, OMMCHIBAIOIINE
3aKOH COXpaHEeHHs UMITYJIbCA U HAXOJUTh HEU3BECTHbIE BEIMYHUH. ['OTOBUTH MTpEe3EHTAIINH U
COOOIIIEHHS O MOJIETaX YEIOBEKa BKOCMOC, O JOCTHIKCHHSIX HaIlIeH CTPaHbI B OCBOCHHUH
KOCMHUYECKOT0 MTPOCTPAHCTBA.

3aKOH COXpaHEHHUS
MEXaHNYECKOU
JHEPTUU

(10 9)

JaBatb onpenieneHre NOHITHI: paboTa CUIIbl, MOIIIHOCTh, KHHETUYECKAs] SHEPT U,

MOTEHILIMaIbHAas YHEPIHsl, MOJTHAsi MEXaHWYecKasi SHeprHsl, U30JIMPOBAHHAS CUCTEMa,KOHCEPBATUBHAS
cuIa.

Haxonuth 3Ha4YeHHS GU3UUESCKUX BEJIMUMH: PAOOTHI CHIIBI, pa0OTHI CHUJIBI TSXKECTH, PAOOTHI CHITBI
YIPYrOCTH, pa0OTHI CUIIBI TPEHHS, MOIITHOCTH, KHHETHYECKOH YHEPTUU, I3MEHEHUS] KHHETHUYECKOM
SHEPruH, NOTEHIINATBFHOM YHEPT UM TeJ B IPAaBUTAI[HOHHOMIIOJNE, TOTEHIUATBHON SHEPTUU
yIpyroae(popMUpOBaHHOTO Teja, TOJTHON MEXaHUYECKOW SHEPTUU.

CocTaBisTh ypaBHEHUS, CBA3BIBAIONINE PAOOTY CHIIBI, IEUCTBYIOMICH HA TEJIO C U3MEHEHUEM
KHHETUIECKOU OHCPIuu TCJIa U HAXOAUTh HCU3BCCTHBIC BCIIMYUHBI. cDOpMy.HI/IpOBaTI: 3aKOH
COXpPAaHEHHUS MOJHOM MEXaHUYECKOU SHEPTUH, TPAHUIIBI €ErONTPUMEHUMOCTH.

CocTaBiIsaTh YpaBHCHUS, OITMCBIBAOIINC 3aKOH COXPAaHCHUA MOJIHOW MEeXaHUYECKOU OHCPIUur u
HAXOJUTh HEU3BECTHBIC BEIMYUHBI. BBIMOIHATH SKCIIEpUMEHTAIbHYIO IPOBEPKY 3aKOHA COXPAHEHUS
MeXaHUUECKOM OHCPIUn. CocTaBiSTh YPaBHCHHA U HAXOAUThb 3HAYCHUS (I)I/I3I/I‘-IGCKI/IX BCJIMYMH IIpHU
pelIeHnu 3a1a4, TpeOyIOIUX OJHOBPEMEHHOTO IPUMEHEHHS 3aKOHOB COXPaHEHUS UMITYJIbCa U
MeXaHUUECKOM OHEPruuy; 3aj1a4, 1o yCJIOBUIO KOTOPBIX COXPAHACTCA UMITYJIbC, HO U3MCHACTCA IMOJIHAA
MEXaHHYECKasl SHEPrUsi CUCTEMBI TeJl. BBIUUCISTH BTOPYIO KOCMHUYECKYIO CKOPOCTb.

[IpuMeHsTh 3aKOHBI COXPAHEHMSI IMITYJIBCA U MEXaHUYECKON SHEPTUH JJIsI ONUCAHUSIBUKEHUS
peabHBIX Tell

JnHamuka
BpaIaTeIbHOTO JBIKCHUS
a0COIOTHO

(3 4)

JlaBatb ornpeeneHue MOHATUI: YTIIOBOE YCKOPEHHUE, MOMEHT CHUJIBL, MOMEHT
MHEPLUH TBEPJOrO TeJIa, MOMEHT UMITYJIbCA, KHHETUYECKask SHEPrusl aOCOIOTHOTBEPIOTO Tea.
HaxoauTts 3HaueHust U3NUECKUX BETUUMH: YTJIOBOTO YCKOPEHUS,




TBEPAOro TCJIa

MOMEHTA CUJIbl, MOMEHTA UHEPLIMH TBEPJOTO TeJla, MOMEHTA UMITYJIbCa, KHHETHUYECKOU

sHEepruu TBeporo tena. CocTaBiIsiTh OCHOBHOE TMHAMUKH YpaBHEHUE BpaIllaTeIbHOIOJIBUKEHUS U
HaxO0J/INThb HEU3BECTHBIC BEJIMYMHBI.

DopMynupoBaTh 3aKOH COXPAHEHHUS] MOMEHTA UMITYJIbCa, YCIOBUS €ro NpUMeHUMOCTU.COCTaBIATh
yYpaBHEHUSI, OMMCHIBAIOLINE 3aKOH COXPAHEHHUSI MOMEHTA UMITYJIbCA U HAXOJIUTh HEU3BECTHHIE
Benn4MHbL. Haxonute nHGOpMAINIO 0 IpUMepax MPaKTUYECKOro MPUMEHEHHUS 3aKOHa COXPAHEHUS
MOMEHTa UMITYJIbCa, ¥ THPOCKOIIE.

Crartuka

(59

JlaBaTb ompeneneHHe MOHATHI: paBHOBECHE, YCTOMYMBOE paBHOBECHE, HEYCTOHUYHMBOE

paBHOBecHe, Oe3pa3TuIHOE PABHOBECHE, IJICUO CHIIBI, MOMEHT CHiibl. HaxonuTh

3HAYCHUS TJIeYa CHITbl, MOMEHTA CHUTBL.

[lepeuncasaTh ycaoBUs paBHOBECHS MAaTEepUAIbHONW TOUKH U TBeporo Tena. CocTaBiATh ypaBHEHUS,
OITMCHIBAIONINE YCIOBHS PABHOBECHS M HAXOINTh, HEM3BECTHBIC BeMUMHBI. HaOmonaTs pa3nnyHble
BUIBI paBHOBECHUS Tell. I3MepsITh CHUITY C TOMOILBIO MIPYKHHHOTO JMHAMOMETPA CHIIBI, U3MEPATh
iedo cuibl. PaboTaThB mape, rpyIine npy BBIIOJTHEHUH PaKTHYECKNX 3aannii. Haxoauts
MH(POPMALIHIO 03HAYCHUN CTATUKU B CTPOUTEIILCTBE, TEXHUKE, OBITY, 00bsCHEHHE (POPMBI U
Pa3ZMepOBOOBEKTOB MPUPOIBI

OCHOBBI
THUIPOMEXaHUKH

(59)

JlaBaTh omnpenieneHre MOHITHIT: HEC)KUMaeMasi JKUJIKOCTh, PAaBHOBECHE KHUIAKOCTH U

rasa, THIPOCTaTHYECKOE JIaBJICHNE, JaMUHAPHOE TeUeHue, TypOyaeHTHoe Teuenne. Haxonuts B
KOHKPETHOM CUTYalluy 3HaYEHUA JaBJICHUS B TOKOSIIEHCS )XuiKkocT unnurase. GopmynupoBars

3akoH [lackans. [Ipumensts 3axoH [lackans my1s 00BACHEHHS THIAPOCTATHYECKOTO Mapagokca, Iist
OOBSICHEHUSI IPUHITUIIA IEHCTBHUS THIPABINYECKOTO MPECCca M BEIYUCICHUS €T0 MapaMeTpOB.
dopmynupoBaTh 3aKk0H Apxumena. [IpumeHsaTs 3aKkoH Apxumena sl peuieHust 3a1ay.

PaccunteiBaTh

TUIOTHOCTH TEJI MO MX MOBEIEHUIO B >KUAKOCTH. OTmpenensTb BO3MOKHOCThH TuiaBaHusTena. CoOCTaBIATh
ypaBHEeHHE bepHyuM 1 onpeaessTh, HEN3BECTHBIC BEJIMYHHBI.

Mounekyasipuas puzuka u TepmoauHamuka (36 u)

OCHOBBI MOJIEKYJISIPHO-

KUHETUYECKOH
teopun (MKT)

(7 4)

JlaBaTh omnpeneneHue MOHSATHIL: TEIJIOBBIE SBJICHHSI, MAKPOCKOIMUECKHE Tela, TeIIOBOE IBUKEHHE,
OpoyHOBCKOe JIBIKeHHE, MU dy3us, OTHOCUTENIbHAS MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIEeCTBa,
MOJIIpHAs Macca, MOJIeKyJa, Macca




MOJIEKYJIbI, CKOPOCTb JIBU’KEHUS] MOJIEKYJIbI, CPE/IHAS KNHETHYECKasi SHEPTus

MOJIEKYJIbI, CUJIbl B3AUMOJICHCTBHS MOJIEKYJI, HI€AJIbHBIN I'a3, MUKPOCKOITMYECKUEIapaMeTPhl,
MaKpOCKOIHUYECKHE TapaMeTphl, 1aBlIeHUE raza, abCoNI0THAs TEMIIepaTypa, TEMJIOBOE PaBHOBECHE.
[lepeunciaTh MUKPOCKOITMYECKHE U MAKPOCKOIIMYECKHE IMapaMeTpsl rasa. [lepeuncisite OCHOBHbBIE
nosioskennss MKT, npuBoauTh IpUMeEpHl, pe3yabTaThl HA0JI0IEHUI U ONUCHIBATH SKCIIEPUMEHTHI,
JIOKa3bIBAIOIIME UX CIPABEAIMBOCTh. Pacrio3HaBaTh M ONMUCHIBATH SBJICHUS: TEIUIOBOE JBUKEHUE,
OpoyHOBcKoe nBIkeHHE, TP y3ust. OOBICHATH OMBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD
ckopocTH 1u(pdy3un OT TeMIepaTypbl U arperaTHOro coctosiHus Beuiectsa. Habmonats nugdysuro
B KHMJIKOCTSX U ra3ax. Mcrosib30BaTh NOJydyeHHbIE HA YPOKaX XUMHHU YMEHUS! HAXOIUTh 3HAUCHUS
OTHOCHUTEJILHOU MOJIEKYJIIPHON MacChl, MOJIIPHOM MAacChl,KOJIMYECTBA BELLIECTBA, MACCHI MOJIEKYJIBL,
bopMynupoBath HU3HMUECKUNA CMBICT IOCTOSSTHHOM ABOTaIpo.

OnuceiBaTh METOJIbI OIPENETICHUS pa3MEPOB MOJIEKYII, CKOPOCTU MoJieKyll. OLeHuBaTh pa3mep
MoJieKysbl. OOBSICHATH OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSIHUM BelecTBa Ha ocHoBe MKT.
OnuceiBaTh MOAENb «AeanbHbIN Ta3y, ONpeneaTh IPaHUIbI €€ TPUMEHUMOCTH. COCTaBIISITh
ocHOoBHOe ypaBHeHHe MKT uzaeanbHOro raza u HaXoINUTh, HEU3BECTHBIE BEIMUUHBL. COCTaBIISATH
ypaBHEHHE, CBSI3bIBAIOIIEE IABICHUE UICATBLHOIO ra3a co CPeAHENH KUHETUYECKOM YHEPTrUeit
MOJIEKYJI U HaXOJIUTh HEU3BECTHBIC BeMNUYMHBL. ONMUCHIBATH CIOCOOBI H3MEPEHHUS TEMIIEPATYPHI.
CpaBuuBath mkansl KenbBuHa u Llenbeus. CocTaBnsTh ypaBHEHHE, CBA3BIBaIOIIEe aOCOTIOTHYIO
TEMIIEpaTypy UAEaIbHOI0 Ira3a co CpeIHEH KHHETUYECKOMIHEPTUEN MOJIEKY)I U HAXOAUTh
HEN3BECTHbIE BeIMYUHBI. COCTaBIATh YPAaBHEHHUE, CBA3BIBAIOLIECE JABICHUE UACAIBHOIO rasa ¢
abCOJIIOTHOW TeMIIepaTypol M HaXOAUTh HEM3BECTHBIE BEHMUUHBI. VI3MepsTh Temreparypy
KHUJIKOCTH, ra3a KUAKOCTHBIM TepMoMeTpoM. PaboTaTh B mape, rpymie npu BHINOJTHEHUH
IIPAaKTUYECKUX 3aJaHUN.

YpaBHEHUS COCTOSIHUSA
U7eanbHOTro raza

(8 1)

CocTaBnsaTh ypaBHEHHE COCTOSIHUS HJICATLHOTO T'a3a M ypaBHEeHHe MeH ieneeBa—
KnaneiipoHna 1 HaX0/UTh, HEU3BECTHBIC BETMUNHBI. ONMUCHIBATH H30IMPOIIECCHI B HIICATBHOM rase,
0Cc00EHHOCTH M30IIPOIIecCCOB. DOPMYIIMPOBATH T'a30BbIC 3aKOHBI U




OTIpENETATh TPAHUIIBI UX TPUMEHUMOCTH, COCTABIISATh YPABHEHHUS ISl UX OTMCAHUS U
HAXOJUTh HEU3BECTHbIC BeIMUUHBL. [IpecTaBisaTh B Buae rpad)ukoB H30XOPHBIN, N300apHBIN U
n30TepMHuecKuil npoueccsl. OnpenensarTs no rpadgukaM xapakTep npolecca i MaKpornapameTpbl
uealbHOTO rasa. McciaenoBars SKCIIepUMEHTAIbHO3aBUCUMOCTH MEXKAY MaKpoIapaMeTpaMu Ipu
u3o0Ipoleccax B rase. M3smepsaTs TemnepaTypy rasa ;KuAKOCTHBIM TepMomeTpoM. Paborats B mape,
rpymnmne npu

BBINIOJTHEHUH MPAKTUYECKUX 3aJaHUH.

IIpuMeHATH MOZEINIb HEAIBHOIO Ta3a JJis ONMCAHUS IOBEJCHUS pEAJIbHBIX Fa30B

B3aumarbie
MIpEeBpaILCHUS
JKUJIKOCTH U ra3a

(39)

JlaBath ompezaeneHHe MOHATHIL: MCMapeHHe, KOHJAEHCAlMs, KUMEHHE, TUHAMUYECKOe

paBHOBECHE, HACBIILICHHBIN M1ap, HEHACBIIEHHBIN Map, KpUTUYECKas: TeMIlepaTypa, TeMIieparypa
KUTICHHSI, aOCOIOTHAS BJIAXKHOCTH BO3/1yXa, MapIHaIbHOE 1aBJICHHE,0THOCUTENIbHAS BIAYKHOCTD
BO3/1yXa, TOYKA POCHI.

HaOnronate siBleHus: ucriapeHue, KoHaAeHcalys, kuneHue. OnuchiBaTh CBOWCTBA HACHIILICHHOTO Mapa.
N3MepsTh BIaXKHOCTh BO3/1yXa € MMOMOIIBIO ITCUXpoMeTpa. ONUChIBATh YCTPOMCTBO TUTPOMETPA U
ncuxpomerpa. OnpenensTe OTHOCUTENBHYIO BIaKHOCTh I10 TICUXpoMeTpudeckor Tadnuue. Haxoauts
a0COIOTHYIO BJIQXXHOCTh BO3/yXa, MApIUAIbHOE JaBJICHIE, OTHOCUTENbHYIO BIaKHOCTh BO3AyXa,
TOYKY POCHI.

Haxonuth nHbOpMaImio 0 BIUSHUM BIaXKHOCTH BO3/1yXa Ha MPOILIECCHI

KUBHEACATCIIbHOCTH YCIIOBCKA.

Kunkoctn

(3 4)

[lepeuncnaTs CBONMCTBA JKUIKOCTH U OOBSCHATH UX C TIOMOIIBIO MOJIENTH CTPOCHUS

AKUJKOCTH, co3ganHoi Ha ocHoBe MKT. /laBaTh onpeaeneHre MOHATHI: CUIIbl TOBEPXHOCTHOIO
HATSOKCHHS, KOA(Q(OUIIMEHT MTOBEPXHOCTHOTO HATSHKCHHUS, [IOBEPXHOCTHAS YHEPTHUSI.
Bocrnipon3BoauTh nprMepbl IPOSIBIICHHS ICHCTBUS CUIIBIIIOBEPXHOCTHOTO HAaTsDKeHMs. HaxonuTh
CWITY IIOBEPXHOCTHOT'O HATSHKCHUS, KO (DUIIMEHT TTOBEPXHOCTHOT'O HATSKCHHSI, [TOBEPXHOCTHYIO
SHEPTHIO XKUAKOCTH. Pa3andaTh cMauMBaIonue 1 HECMadMBAIOIINE TTOBEPXHOCTh KHUIKOCTH.
OODBACHATBIIPUYNHY JBUKEHUS KUJIKOCTH 10 KaMWULIPHBIM TpyOKaMm. PaccunThiBaTh BHICOTY
MOAHATHUSA (OMyCKaHUs ) )KUAKOCTU MO Kammuisipy. Haxonuts HHGOPMAIUIO O MPOSIBICHUH
JIEUCTBHS CHJIBI TOBEPXHOCTHOTO HATSKEHUS € )KMBOUW M HEKMBOMW MPHUPOJIE, Ha MIPOU3BOJICTBE.




TBepable Tena

(2 )

JlaBatb onpenesieHue MOHATUI: KPUCTANINYECKOE TeJI0, aMOp(HOE TEJIO,

aHn3oTponus. IlepeuncisTe cBoiicTBa TBEPIABIX TEN U OOBACHITH X C HOMOIIBIO MOJICITH
cTpoeHusi. JleMOHCTPHPOBATH OCOOEHHOCTH CTPOCHUS KPUCTAIIIMUECKUX HaMOP(HBIX TBEPIBIX TEI,
UCTIONB3Ys 00BEMHBIC MOJICJIN KPUCTAIUIOB. [IpUBOIUTE pUMEpPHI IPOIIECCOB, HOATBEPIKAAOIINX
CXOJICTBA M Pa3JIn4Ms CBOMCTB

KPUCTAUTHIECKUX ¥ aMOP(HBIX TBEPABIX TeJI. HaX0AUTh CBECHUS O CBOMCTBAX HIIPHMEHEHUH
aMOp(HBIX MaTEPUATIOB.

OCHOBBI
TepMO)II/IHaMI/IKI/I

(13 9)

JlaBathb onpeneneHne NOHATHI: TEPMOJMHAMUYECKAs CUCTEMA, U30JIMPOBaHHAs

TCpMOJII/IHaMI/I'-ICCKaﬂ CHUCTEMA, COCTOSIHUEC paBHOBCCI/ISI, TCpMO}II/IHaMI/I'-ICCKI/Iﬁ HpOHGCC,BHy’I‘pGHHSISI
SHEPTHsl, BHYTPEHHSIS SHEPTUS UCATBHOIO ra3a, TeII0EMKOCTb, KOJIUYECTBO TEIIOTHI, yIeIbHas
TEIUIOTA IJIABJICHHUS, YAeIbHas TEIJI0Ta MapooOpa3oBaHus, yAeIbHas TeIUIOTa CTOPaHus TOIUINBA,
paboTa B TepMOIMHAMUKE, aAradaTHBINA MPOIECC, 00OpaTUMBII MTPOIECC, HEOOpAaTUMBIH TpoIlecC,
HarpeBaTeb, XOJIOIUIBHUK, pabodee Teso, TerioBoi apurarenb, KIT/]

TCIIJIOBOTO IBUT'AaTCIIA

XapaKkTepru30BaTh COCTOSTHUE TEPMOIMHAMHYECKON CHCTEMBI U MTPOIIECCHI N3MEHEHHUSCOCTOSTHUSI.
OnuceiBaTh CIOCOOBI U3MEHEHHS BHYTPEHHEH SHEPrUuH MPH COBEPIICHUH MEXaHHMUECKOU pabOThl U
npu Terutonepeaade. CocTaBiATh ypaBHEHUE TEIJIOBOTO OallaHCca U HAXOUTh HEN3BECTHBIC BEJIMUMHEI.
Pacrio3naBath ¢a3oBbIe ePeXoabl IEPBOTO POAA U COCTABIISATH YpaBHEHUS 7151 (Pa30BBIX TIEPEXOJI0B H
HaxOJIUTh HEM3BECTHBIE BEIMYMHBI. Haxo1uTh 3HaUeHWs BHYTPEHHEHW YHEPTUH UACATBHOTO Ta3a,
N3MCHCHUEC BHYTpeHHCfI 3H€pFI/II/I naCaJabHOIO ra3a, paGOTbI nacaJbHOIO rasa, pa60TbIHal[ NaCaJIbHbBIM
ra3oM, KOJHYECTBA TEIIOTHI.

Haxonuth 3HaueHue pabOTHI HACATHHOTO Ta3a 1Mo TpaduKy 3aBUCHMOCTH

JIlaBJIeHUs OT oObeMa Ipu u300apHOM Tporiecce. ONMUCHIBAaTh TEOMETPHUECKHI CMBICT PAOOTHI U
HAXOJUTh €€ 3HAUYCHUE 110 rPaUKy 3aBUCUMOCTH JIABJICHUS HJICATHHOTO Ta3a0T 00BhEMA.
dopMynHpoBaTh MEPBBI 3aKOH TepMoInHAMUKH. COCTaBIISITh YpaBHEHUE,OMHCHIBAIOIIIEE TEPBHIii
3aKOH TepMOIII/IHaMI/IKI/I 1 HAXOJIUTHb HCU3BCCTHBIC BCJIIMYHNHEBI.

PaznmuaTs oOpaTrMble 1 HeOOpaTHUMbIe TIpotiecchl. [ToaTBepKAaTh MPUMEPAMUHEOOPATUMOCTD
TEIJIOBBIX MpoueccoB. PopMyaupoBaTh BTOPOI 3aKOH




TEPMOJMHAMHUKH, TPAHHUIIBI IPUMEHUMOCTH, OOBSICHATh €r0 CTATUCTHYECKUN XapaKTep.

[TpuBOANTH IPUMEPHI TEIJIOBBIX IBUTATEJICH, BBIICIATH B IPUMEPAaX OCHOBHBIE YaCTHUIBUTATEIICH,
ONMUCHIBATh NMPUHLHUI JeicTBUs. Beruncnsate 3Hauenust KI1/1 rerioBoro neurarens. Haxoauts
3nauenus KIIJ[ TemioBoro apurarens, paboTarOIIEro Mo IUKITY
Kapno

YyacTBOBaTh B JUCKYCCHH O MPOOJIEMaX SHEPTETHKH U OXPaHE OKPYKAIOIIEH CpeIbl,BECTH TUAJIOT,
OTKpBITO BBIpa)KaTB 1 OTCTanBaTh CBOKO TO‘-IKy 3peHI/ISI.

OcHoBbl 1ekTpognHaMuku (40 1)

DnexTpocTaThKa

(16 9)

I[aBaTB OIIPCACICHUC MIOHSATHUM: BHGKTpI/I‘lCCKI/Iﬁ 3apin, BJICMCHTapHBIﬁ BHCKTpI/I‘{CCKI/Iﬁ

3apsiJl, TOUYCYHBIA MJICKTPHUUECKUH 3apsijl, CBOOOTHBII

AJIEKTPUYUECKUM 3apsi]l, HIEKTPUUECKOE TOJI€, HAMPSIKEHHOCTD 3JIEKTPUYECKOTO OIS, JIMHUN
HaIPSHKEHHOCTH 3JIEKTPUUECKOTO MOJIs, OTHOPOIHOE IIEKTPUUECKOE T0JIC, MOTCHITHAI
3IEKTPUYECKOrO MOJIs, PA3HOCTh MOTEHIIMATIOB, SHEPT Ul AIEKTPUUECKOT OIO0JISL, SKBUIIOTEHIIMAIbHAS
MMOBEPXHOCTD, AJIEKTPOCTATHUECKAS WHIYKITUS, TTOJIIPU3AIUS JUIICKTPUKOB, TUAJIEKTPUICCKAS
MIPOHUIIAEMOCTb BEIIECTBA, JIEKTPOEMKOCTb, KOHJIEHCATOP.

Hab6mronate pazinuanbie criocoObl dniekTpu3anuu Tein. OOBICHATH SBICHUE JICKTPU3AIMN HA OCHOBE
3HaHUH O CTPOCHMHU BelecTBa. ONUCHIBaTh B3aUMOACHCTBUE3APSIKEHHBIX Tell. ONUChIBATh IPUHIIUIT
JercTBHs dyieKTpomeTpa. DopmMyaupoBaTh 3aKOH COXpAHEHUS IeKTpudeckoro 3apsaaa. CocTaBIsITh
ypaBHEHHUE, BBIPAXKAIOIIEE 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3aps/ia U ONPEAENIATh HEU3BECTHBIC
BEJIUYUHEL.

®opmynupoBath 3akoH KynoHa, ycioBus ero npuMeHMMocTd. COCTaBIsATh YpaBHEHUE, BbIpaXKatoIee
3akoH KyoHa, u onpenesnsiTh HEU3BECTHBIC BEIMYUHBL. BRIUNCIATE 3HAaUCHHE HANPSHKEHHOCTH OIS
TOYEYHOTO JIEKTPUUYECKOTO 3apsija.

OmnpenensaTs HaNIpaBJICHUE BEKTOPA HAMPSHKEHHOCTH. DOPMYIUPOBATH TPUHITUTICYIEPIIO3UIIUN
3NEeKTpUUECKUX nojei. OnpenensaTs HalpaBiCHUE U 3HAUYCHUE PE3YIbTUPYIOIIEH HANIPSKEHHOCTH
3JIEKTPUYECKOTO MOJII CUCTEMBI TOUEUHBIX 3apsiAoB. [lepedncisiTe CBOMCTBA TUHUIM

HaIpPsHKEHHOCTH JICKTPUIECKOTO 10J1s1. 300paxkaTh 3JIEKTPUIECKOE TTOJIE€ C TTOMOIIBIO JIMHUMA
HaIPSKEHHOCTH.

Pacno3naBath u I/I306pa)KaTB JIMHUHW HAITPAKCHHOCTHU TOYCYHOTI'O 3apsaia, CHCTCMbI




TOUYECYHBIX 3aps0B, 3apSKEHHOM IIOCKOCTH, ABYX (HECKOIBKHX) MapauIeIbHbIX

IUIOCKOCTEH, 11apa, chepbl, HWINHAPA; OAHOPOIHOIO U HEOAHOPOIHOT'O JIEKTPHUUECKUX HOJIEH.
OmnpenensTs N0 JUHUAM HANPSKEHHOCTH AIEKTPUYECKOT OO 3HAKU U XapaKTep paclpeleIeHUs
3aps/ioB.

OnuceIBaTh MOBEIEHUE IPOBOJHUKOB U JUAJIEKTPUKOB B 2JIEKTPOCTATUYECKOM I10JI€ HAOCHOBE 3HAHUMN
O CTPOEHUU BEILECTBA.

TeopeTndecku npencka3plBaTh HA OCHOBAHUY 3HAHUHM O CTPOEHHUH BEILIECTBA MTOBEACHUE
MIPOBOJHUKOB U JUAJIEKTPUKOB B 3JIEKTpHUecKoM Mojie. COCTaBIATh PaBEHCTBA, CBA3bIBAIOIINE
HaANPsKEHHOCTD 3JIEKTPUUYECKOTO MOJIS B JUDJIEKTPUKE CHANIPSKEHHOCTBIO BHEIIHETO
AIEKTPUYECKOTO TOJIsI; HAXOIUTh, UCTIONb3Ysl COCTABIEHHOE ypaBHEHUE, HEU3BECTHBIC BETUUHHBI.
OnuceIBaTh NPUHLHKI ACHCTBHS 2JIEKTPOCTATUUECKOM 3aUThI. ONpeaensaTs NOTEHINA
ANEKTPOCTATUYECKOTO MOJISI B JAHHOM TOUYKE MOJISI OAHOTO U HECKOJBKUX TOYEUHBIX 3JEKTPUUECKUX
3apsA/10B, MOTEHLIUAIbHYI0 JHEPIHI0 3JIEKTPUUECKOTO 3apsAfad CUCTEMBI DJIEKTPUUYECKHX 3apsioB,
Pa3HOCTh MOTEHLUAIOB, pa0OTY JIEKTPOCTATHUECKOTO OIS, HANPSHKEHUE B KOHKPETHBIX
CUTYaLUsIX.

CocTaBiaTh ypaBHEHHUS, CBSI3bIBAIOIINE HAMPSKEHHOCTD AIEKTPUUYECKOTO 0JIs1 CPA3HOCTHIO
IIOTEHLIMAJIOB U BBIUUCIISITH HEU3BECTHBIE BEJIUUNHBI.

N300paxaTh SKBUINOTEHIAJIbHBIE IOBEPXHOCTH IEKTPUUYECKOTO 1oJid. BocponzBoauTtsb
HKBUIIOTCHIIMAJIBHBIE TOBEPXHOCTH IOJIS1 TOUYEYHOT'O 3apsi/ia, CUCTEMBI TOUEUHBIX 3apsA/I0B,
3apsKEHHON TUIOCKOCTH, IBYX (HECKOJIBKHX) MapajieNbHbIX I0CKOCTEH, mapa, cdepsl, HUITHHAPA;
OZIHOPOJHOTO U HEOJHOPOJAHOT0JIEKTPUUECKHX Mosel. OOBACHATH YCTPOMCTBO U MPUHIIHIT
JeNCTBUS, MPAKTUYECKOE 3HAU€HNE KOHIEHCAaTOPOB.

Bbruucnate 3Hau€HUs 3JEKTPOEMKOCTH [UIOCKOTO KOHJIEHCATOPa, 3apsAaa KOHAEHCaTopa,
HanpsDKeHHUs Ha o0KJIaJKax KOHAEHCATopa, apaMeTpoB IJIOCKOr0 KOHAEHCAaTopa, SHEPrUun
AIEKTPUYECKOTO OIS 3aps’KEHHOr0 KOHJEHCATOPa B KOHKPETHBIX CUTyalusax. PaccunTbiBaTh
001y10 €MKOCTh CHCTEMBI KOH/IEHCATOPOB.

3aKOHBI (14 ) JlaBaTh ompejeseHUe MOHATHMA: 3JMEKTPUYECKUH TOK, CHJa TOKA, BOJbT-aMIIEpHas
MIOCTOSIHHOT'O TOKa XapaKTepUCTHKA, dJICKTPUYECKOE COIPOTUBIIEHNE, CTOPOHHHUE CHUIIbI,




ANEKTPOABILKYIIAS cuiia. [lepedncisTh yeIIoBuUS CYIIECTBOBAHUS SIEKTPHUECKOTO

TOKa. BOCTIpOM3BOAMTS SIBICHUE YJICKTPUIECKOTO TOKA, IEHCTBHUS dJIEKTPUIECKOTO TOKA B
MIPOBOJHUKE, OOBSCHATH MEXaHU3M SIBJICHUN HA OCHOBAHWH 3HAHHI O CTPOCHUUBEIIECTRA.
[Tonp30BaThCsl aMIIEPMETPOM, BOJIBTMETPOM, OMMETPOM: YYHTHIBATH OCOOCHHOCTH H3MEPEHHUSI
KOHKPETHBIM MPUOOPOM U IpaBUIIa MOJKIIOUEHHUS B DJICKTPUUECKYIO Lemb. MccnenoBarh
HKCIIEPUMEHTATIBHO 3aBUCHMOCTD CHJIBI TOKA B TTPOBOTHUKE OT HAIIPSKEHHS U OT COMTPOTHBIICHHSI
npoBoaHMKa. PopMynupoBaTh 3aKkoH OMa JUIsl y4acTKa LENH, YCIOBUS €r0 IPUMEHUMOCTH.
CocTaBisTh ypaBHEHHE, OMUCHIBaIOIIee 3aK0H OMa JIJIsl yyacTKa [ENH ¥ BEIYUCIIATh HEU3BECTHBIC
BCIIMYNHBI.

PaccunThiBaTh 001II€€ COMPOTUBIICHNE YYacTKa [ENH P OCIEI0BATEIFHOM HIIAPAIIICTIEHOM
COEIMHEHUH MPOBOHUKOB, MIPU CMEIIAHHOM COEAMHEHUU MTPOBOAHUKOB. BBIOTHATE pacueThl CUII
TOKOB 1 HaHpH)KeHHfI B Pa3JIMYHLBIX SJICKTPUUCCKHUX LCIIAX.

dopmynHpoBaTh U UCTIOIB30BaTh 3aKoH J[xkoymns—IJlenna. OnpenensiTe padoTy UMOIIHOCTD
AIIEKTPHUYECKOTO TOKA, KOJIMIECTBO TETUIOTHI, BBIJCIISIONMICHCS B IIPOBOJHUKE C TOKOM.
®opmynupoBath 3aKk0H OMa 1l TOJTHOM LeTH, YCIOBHS €ero MpuMeHUMOCTH. COCTaBIATh
ypaBHEHHE, BhIpakaroriee 3akoH OMa ISl TOJTHOM [eTn Y HaXOJUTh
HEU3BECTHLIC BCJIIMYUHBI. I/I3MCpHTB 3HAYCHUC SﬂC, HaMps’KCHU, CUJIbI TOKA Ha YYaCTKC LCJIU C
MTOMOIIIBIO BOJIBTMETPA, aMmriepmeTpa. CoOro1aTh MpaBuiia TEXHUKUOE30TTaCHOCTH TIPH padboTe ¢
UCTOYHHKaMU ToKa. PaboTate B mape, rpymre u

BBIMOJIHEHUH MPAKTHUECKUX 3aIaHUH.

HaXOI[I/ITB HH(l)OpMaI_II/IIO O CBA3U JJICKTPOMArHUTHOT' O B3aI/IMOI[eI\/JICTBI/I$I C XUMHYCCKUMU

peaKkusIMu ¥ OMOJIOTHUECKUMU MPOLIECCaMU, 00 UCTIONb30BAHUUAICKTPUUECKUX SBJICHUH KUBBIMU
OpraHu3MaMHu.

DIIEKTPUUYECKHI TOK
B Pa3JIMYHBIX Cpeax

(10 9)

JlaBaTb onpeneneHue MOHATHN: HOCUTENN 3JIEKTPUYECKOro 3apsAaa, NMPOBOJMMOCTD,
CBEPXIPOBOAUMOCTb, COOCTBEHHAs! IPOBOIUMOCTh, IPUMECHASI TPOBOUMOCTb,3JIE€KTPOHHAS
IIPOBOJIUMOCTbB, ABIPOYHAsI IPOBOAUMOCTD, P-II-IIEPEX0/I, BAKYYM, TEPMOIIIEKTPOHHAS YMUCCHS,

ra3oBBId pas3p4n, CaMOCTOSTEIbHBIN pas3psan, HECaMOCTOSTEIIbHBIN paspsan, SJIICKTPOJIN3, peKOM6I/IHaI_II/I}I,

HOHM3AIH, IIa3Ma.




Pacno3HaBaTh 1 ONKMCHIBATH SIBJICHUS TPOXO0KICHUS AJIEKTPUUECKOr0 TOKA Yepe3

IIPOBOJIHUKH, NOJIYIIPOBOJAHUKH, BAKYyM, JIEKTPOIUTHL, ra3bl. XapaKTepU30BaATh

ANEKTPUYECKUIN TOK B CpeJie: Ha3bIBaTh HOCUTEIH 3apsi/I0B,

MEXaHH3M HUX 00pa30BaHUS, XapaKTep [BIKEHHUS 3apsIoB B DJIEKTPUUYECKOM IIOJIE U B €ro
OTCYTCTBHUH, 3aBUCHUMOCTL CHJIbI TOKa OT HAIPSKCHUA, 3aBUCHUMOCTH CHUJIbI TOKa OT BHCHIHHX
YCJIOBUH.

TeopeTnuecku mnpeacka3blBaTh HA OCHOBAHWHU 3HAHWWA O CTPOEHUM BELIECTBA XapaKTep HOCUTENEH
3apssA0B B PA3JIMYHBIX CPCAax, 3aBUCUMOCTL COIIPOTHUBJIICHUA IPOBOJHUKOB, MOJYIIPOBOAHUKOB M
AJIEKTPOJIUTOB OT TEMITEPATYPHI.

[lepeuncnsaTb OCHOBHBIE TIOJIOKEHHS TEOPUH DJIEKTPOHHOM IMTPOBOIUMOCTH METAILIOB.

BrruncnsaTe 3HaueHus cpe)J;Heﬁ CKOPOCTH YIIOPAJOUYCHHOI'O ABHUKCHUA 3JICKTPOHOB B

MeTajuie MoJ ICUCTBUEM 3JIEKTPUUYECKOro mosist. Onpenensith

COTPOTHUBJICHUE METAJUTMUECKOT0 MPOBOAHHUKA MIPH JaHHOU Temrieparype. [IpuBoauThpumMepsl
CBEPXIPOBOAHUKOB, MPUMEHEHUS CBEPXIIPOBOAUMOCTHU. Y TOUHATH I'PAHULIBIIPUMEHUMOCTH 3aKOHA
Oma B CBSI3H C CYIICCTBOBAHUECM ABJICHHUA CBCPXIIPOBOJUMOCTH. Hepe'-II/ICJ'IHTI) OCHOBHBIC
MOJIOKEHUSI TEOPUH IEKTPOHHO-

JBIPOYHOM IPOBOJUMOCTH MOITYIIPOBOHUKOB

IIpBOOUTE NpPHMEPBI YUCTBIX IOJNYINPOBOJHHUKOB, MONYNPOBOAHHKOB

C JIOHOPHBIMHU U aKLIENTOPHBIMU IPUMECAMHU. DKCIIEPUMEHTAIBHO HCCIEA0BATh 3aBUCUMOCTD
COTIPOTHUBJIEHUS IOJTYIIPOBOAHUKOB OT TEMIEPATYPHI U OCBEIIEHHOCTH.

OOBSACHATH TEOPUIO MPOBOAUMOCTH p—II-niepexoja. [lepeuncnsate

OCHOBHbIE CBOIicTBa p-m-nepexofa. IIpuMeHATH TeOpHIO MPOBOAUMOCTH K OHMMCAHMIOPAOOTHI 1uOJa
U TpaH3ucropa. [IpuBoauTh IpUMeEpH! NCIIOJIB30BAaHMUS MTOJIYIIPOBOIHUKOBBIX IIPUOOPOB.
Ilepeuncnars ycioBuUs CyIIECTBOBAHMS dJIEKTPUUECKOrO TOKA B BakyyMe. IIpuMeHsaTs 3HaHus 0
CTPOEHHH BEILLECTBA JJIsl ONIMCAHUS SBJICHUS TEPMODJIEKTPOHHOM aMuccruu. OnuchbIBaTh NPUHIUI
JeCTBUS BaKyyMHOI'O IM0/1a, 3JICKTPOHHO-Ty4eBOM TpyOKu. IIpuBOoIMTH NpUMeEps! UCTIONBb30BAHUS
BaKyyMHBIX IpUOOPOB. OOBSICHIATh MEXaHU3M 00pa30BaHUs CBOOOIHBIX 3apsA0B B pacTBOpax U
pacIuiaBax 3J€KTpOaUTOB. ONHUCHIBATh 3aBUCUMOCTD COIIPOTUBIICHUS 2JIEKTPOIUTOB OT
temnepartypsl. TeopeTnuecku




IIpe/ICKa3bIBaTh HA OCHOBAHMU 3HAaHUI O CTPOCHUH BEILECTBA XOJ IIpoliecca

1eKTponu3a. IIpuBoguTh IprMeps! U BOCIIPOU3BOAUTE (PU3MUECKUE IKCIIEPUMEHTBL, IIOTBEPIKIAI0IIHE
BBIJIEJIEHUE HA JJIEKTPO/IAaxX BEIIECTBA IPU TPOXOKACHUH JIEKTPUUECKOTO TOKA YEPE3 DJIEKTPOIIUT.
YTOYHATH rpaHULIbI IPUMEHUMOCTH 3aKoHa OMa JJi OIMCAaHUS TPOXOKACHUS 3JIEKTPUUECKOT0 TOKa
4epes3 JIEKTPOJIUTHL. 1 [puMeHsTh 3HaHMsI O CTPOEHUM BELIECTBALIIS ONIUCAHNUS SIBJICHUS DJIEKTPOIIHN3a.
CocTaBiiTh ypaBHEHHE, ONMCHIBAIOIIEE 3aKOH 21ekTponau3a dapajes 1 HAXOAUTh HEU3BECTHBIE
BeIU4YMHBL. [[pMBOIUTE IpUMEpBI NUCIIOIB30BAHUS DJIEKTPOIHU3A.

OOBACHATh MEXaHNU3M 00pa30BaHUs CBOOOJHBIX 3apsAA0B B ra3ax. [I[pMMeHsITh 3HaHUS OCTPOCHUN
BEIIIECTBA /ISl ONMCAHMS SIBIIEHUI CaMOCTOSATEIBHOTO U HECAMOCTOSTENILHOT'O Pa3psiioB.
PacrioznaBath, NpUBOAUTH IPUMEPHL, IEPEUUCIISATH YCIOBUS BOZHUKHOBEHUS! CAMOCTOSITENIBHOTO U
HECAMOCTOSITEJILHOT'O Ia30BbIX PAa3psA0B, pa3IMUHBIX TUIIOB I'a30BbIX pa3pa10B. [IpuBoanuTs npumMepsl
MCIIOJIb30BaHUs

ra30BLBIX pa3psa0B. Hepqu/ICHHTL OCHOBHBIE CBOMCTBA U NPUMCHCHUC IJIa3MBbI.

[ToBTopenwue (25 u)
TemaTuyeckoe MIIAHMPOBAHUE
yriyOJIeHHbIN ypoBeHb — 5 4 B Henemoll
kiacc (170 )
TemaTtueckoe Kou-Bo 4acoB, OCHOBHBIE BULI IEATEILHOCTH y4Jaumxcs
IJTAHUPOBAHUE OTBEJICHHOE Ha

U3yUuCHHE
paznena, TeMbI

OcHOBBI 2JIEKTPOAMHAMUKH (npoaoskeHue) (18 u)

MaruurtHoe noine

(9 )

JlaBaTh onpeneneHust MOHATHI: MArHUTHOE 110JI€, MHIYKIMSI MATHUTHOTO T10JIsL, BUXPEBOE M0JIE, CHIIa
Awmmnepa, cuna Jlopenna, peppoMarHeTHk, 10MeH, TeMrepaTypa




Kropu, MaruuTHas IpOHUILIAEMOCTh BELIECTBA. JlaBaTh onpeieieHue € AMHULBI
MarHuTHOTO 1noJjs. [lepeunciasaTe OCHOBHBIE CBOMCTBA MArHUTHOTO ITOJIS.

N300paxaTh MarHUTHBIE JIMHUW TTOCTOSTHHOTO MarHUTa, MPsIMOTO MPOBOAHHUKA C TOKOM, KaTYIIIKH C
TokoM. Habimo1aTe B3auMo1efiCTBUE KaTYIIKU C TOKOM U MarHUTa,MarHUTHOM CTPEJIKU U
MIPOBOJIHUKA C TOKOM. DOpMyYIMpPOBaTh 3aKOH AMIIEpa, IPAHUIIBI €0 MPUMEHUMOCTU. OnpenenaTh
HaIpaBJIeHNE JIMHUNA UHAYKLIUYA MarHUTHOTO TOJISl C IIOMOILIBIO MpaBuiia OypaBuMKa, HalpaBieHUEe
BEKTOPOB cuiibl Amrepa u cuiibl JIopeHna ¢ nomolsko mpasuiia geBoi pyku. IlpuMensTs 3akoH
Awmnepa u hopMyny A1 BelYMcIeHus: cuiibl JIopeHia npu pemeHuu 3aaad.

[lepeuncraTh TUIBI BEIIECTB 10 MAarHUTHBIM CBOWCTBAaM, Ha3bIBaTh CBOMCTBA qua-, apa- u
(dheppomarueTukoB. McciemoBaTh MarHuTHBIE CBOMCTBA TEJI, M3TOTOBJICHHBIX M3 Pa3HBIX
MaTtepuanoB. PaboTate B mape mpu BBIMOTHEHUHN MPAKTHUECKHUX 3aIaHUM, BIIApe U TPYIITE IpU
pemenuu 3a1a4. OOBSICHATD IPUHITUTT ACHUCTBUS AIEKTPOU3IMEPUTEIHHBIX TPHUOOPOB,
TPOMKOTOBOPUTEISL U DJIEKTPOJBUTATENS.

Haxonute nadopmanuro o Bkinaae Ammnepa, JlopeHiia B u3yueHne MarHuTHOTO TIOJISI, PYCCKOTO
¢usuka CTONETOBA B UCCIIEIOBAHUE MATHUTHBIX CBOMCTB (heppOMArHeTUKOB, O IPUMEHEHUH 3aKOHA
Amriepa, IpaKTUYECKOM UCITOJIB30BAHNUU JE€HCTBHSI MAarHUTHOIO TOJIS HA IBMOKYLUICS 3apsl,
YCKOPHUTEIIAX JIEMEHTAPHBIX YACTHII, O BKJIAJI€ POCCUMCKUX YUCHBIX B CO3JJaHUE yCKOpUTENEn
3JIEMEHTapHBIX YacTHII, B TOM uncie B O0beauHeHHoM MHcTuTyTe Anepusix UccnenoBanuii B
JyoHen Ha agpoHoM Kojutaiiaepe B Llepue; 06 ncmonb3oBanuu (heppoMarHeTUKOB, O MATHUTHOM
rnoJje 3eMJId.

DneKTpoMarHuTHas
WHTYKIHS

(9 9)

JlaBaThb onpeneneHus MOHSTHI: IBIICHUE AJICKTPOMArHUTHOW WHIYKIIHH,

MarHuTHbIN notok, /J]C UHAYKIMHY, UHTYKTUBHOCTb, cCaMOMHAyKIus, DJC

camounykuuu. HaGmronarh siBeHUE 3JI€KTPOMAarHUTHOM UHTYKITUH,

MOKAa3bIBaTh IPUYNHHO-CJICICTBEHHBIEC CBSI3U IIPH HAOMI0IeHU Y sBleHus. HaOnronateu
aHAJIM3UPOBATH IKCIIEPUMEHTHI, JICMOHCTPUpPYIOIIHE TIpaBuio JIeHa.

®opMynupoBaTh paBuiio JIeH1a, 3aKOH 3IEKTPOMArHUTHON UHTYKIIUH, TPAHUILIBI €T0
npuMeHuMocTu. MccnenoBars siBIEHUE 3JIEKTPOMAarHUTHOM MHAYKIMH. [lepeuncnsateycnoBus, npu

KOTOPBIX BO3HUKACT HHﬂYKHHOHHBIﬁ TOK B 3aMKHYTOM KOHTYPC,




xKele3Horo karyike. OnpenensiTh pojib CepeuHuKa B KaTymike. M3o0paxarts

rpaduyecky BHEUIHEEe U MHAYKLIMOHHOE MarHUTHbIe 1osist. OnpenensTh HalpaBieHHe
UHAYKIIMOHHOTO TOKa. OOBSACHATH BOBHUKHOBEHHE BUXPEBOTO DIIEKTPUIECKOTO TOJIS
3JIEKTPOMATHUTHOTO 1oJIsl. ONKChIBaTh Mpouecc BO3HUKHOBEHUS DJIC HHAYKIIMY € JBUKYIUXCS
npoBOAHUKAX. [IpeAcTaBisATh MPUHIUT JEHCTBUS IEKTPOreHEPaTOpa MIIEKTPOJUHAMUIECKOTO
MHUKpO(dOHa.

[lepeuucnsiTh MpUMeEpPbI UCTIOIB30BAHUS SIBJICHUS AIEKTPOMArHUTHOW nHAyKnu. Habmronate
SIBJICHUE CAMOWH/TYKITUH, TTOKa3bIBATh IPUYUHHO-CIICICTBEHHBIC CBA3HUIIPH HAOTIOACHUN SBICHUS.
DopMyIHpOBaTH 3aKOH CAMOUHIYKIIMH, TPAHUIIBI €M0 MPUMEHUMOCTH. [IpOBOANTH aHATIOTHIO
MEXTy CAMOWHAYKIIUEH ¥ HHEPTHOCTHIO.

OnpenensiTh 3aBUCUMOCTh UHAYKTUBHOCTH KaTYIIKU OT €€ JIMHBI U TUIOIIaIu BUTKOB. Haxonute
3Ha4YeHMs: MarHUTHOTO 1moToka, DJIC uaaykumu, JIC HHAYKIIUN € IBIKYIIUXCS MPOBOIHUKAX,
3/1C caMOMHIYKIINH, UHAYKTUBHOCTh, JHEPTHIO MAarHUTHOTO 1oJist. Haxoauts nundopmaruo o6
VCTOPUU OTKPBITUS SBJICHUS 3JIEKTPOMAarHUTHOM MHAYKLIMH, O BKJIAJI€ B U3yUEHUE SIBICHUS
pycckoro ¢uzuka 3. X.Jlenna, 6opsde ¢ MpOsABICHUAMH AIIEKTPOMArHUTHON HHAYKIIUHU U 00 ee
WCIOJIb30BAaHUU B IMPOMBIIIIEHHOCTH.

Kosieoanus u BoJIHbBI (42 )

Mexanuueckue KojaeOaHus

(7 9)

JlaBaTh orpeieNieHus MOHATHI: KollebaHus, KolebaTenpbHas CHCTeMa, MeXaHN4eCKHeKoIeOaHus,
rapMOHHUYECKHe KoJieOaHus, CBOOOTHbBIC KOJICOaHMsI, 3aTyXalolue KoJeOaHusl, BEIHYKICHHBIC
Kose0aHus, pe30HaHC, CMEIIIEHUE, aMIUIUTY 1a, IEPUO/, YaCTOTa, COOCTBEHHAs 4acToTa, dasa.
[lepeuncsaTh yCIIOBUSA BOSHUKHOBEHUS KoyieOaHui. [IpuBOIUTE IpUMEPHI KOJIEOATEIbHBIX CUCTEM.
OHI/ICBIBaTB MOJICIN: prmHHHbIﬁ MaATHHUK, MaTCMaTI/I‘-IeCKI/Iﬁ MasATHHUK. Hepe‘-II/ICJUITB BUIbI
KOJIeOaTeIPHOTO JIBIKEHHMSI, X CBOMCTBA. HabmrogaTh, rapMoOHnYecKHe KOieOaHust, CBOOOTHBIC
Kose0aHus, 3aTyXawIue KojaeOanus,

BBIHYK/ICHHBIC KOJIeOaHus1, pe3oHaHe. [lepeunciisiTh CriocoObl OTyYeHHs CBOOOTHBIXH
BBIHY)KI[GHHBIX MCXAHNYCCKUX KOJ’IC6aHHﬁ.

CocTaBisaTh YPaBHCHUC MCXaHUYCCKUX KOHe6aHHfI, 3allUChbIBATh €Ir'0 PCILICHUC. OHpeI[CJBITB 1o
YpaBHCHHIO K0JIe0aTETLHOIO JABHXKCHUA IIAPaMCTPhbI KOJIEOAHMS.




[IpencraBisaTh 3aBUCUMOCTb CMEIIEHUS, CKOPOCTH U YCKOPEHHUSI OT BPEMEHHU ITPU

KOJIEOAHUSAX MaTEMAaTHYECKOTO U IPY>KUHHOT'O MasiTHUKA rpa)uuecKu, ONpeaensaThIIo rpaduky
XapaKTepUCTUKU: aMILTUTYy, IEPUOA U yacToTy. M300paxarh rpaguuecku 3aBUCUMOCTh
aMIUTUTY/IbI BBIHY>KICHHBIX KOJIEOaHHUH OT YaCTOTHI

BBIHY/IAIOIIEH CUITbl. AHAIM3UPOBATh M3MEHEHHE JIAaHHOTO TpadrKa MpY N3MEHEHUNUTPEHHUS €
cucteme. HaxoauTs 3HaueHus nepuoaa KoiaeOaHuii MaTeEMaTUYECKOTO U IIPYKUHHOTO MasiITHUKA,
sHepruu MasTHUKa. OOBSICHITH NPEBpAILCHUs SHEPTUU ITPU KOJICOAHUAX MaTEMATHYECKOTO
MasiTHHKA U Tpy3a Ha mpyxuHe. MccinenoBats 3aBUCUMOCTB MIEPHO0/1a KOJIeOaHU MaTeMaTHYECKOTO
MasiTHUKA OT €ro JUTMHbI, MACChIM aMIUTUTYAbI KOJIeOaHuH.

HccnenoBaTh 3aBUCUMOCTD IIepHo/ia KojaeOaHHi Ipy3a Ha MPYKUHE OT €r0 MacChl U XKECTKOCTU
npyxuHbl. PaboTath B mape u rpymie npu peieHuy 3a/1a4 U BHITOJTHEHUUIPAKTUYECKUX 3a/1aHUH.

DNIeKTPOMarHUTHBIE
Kose0aHus

(16 4)

DneKTpOMarHUTHbIE KOJIeOaHusl. JlaBatb onpeieneHus MOHATHIH:

AJIEKTPOMArHUTHBIE KOJIeOaHMsI, KoJeOaTeIbHBII KOHTYP, CBOOOIHBIC AJIEKTPOMArHUTHBIC
KoJIeOaHMsl, aBTOKOJIe0aHMs1, aBTOKOJIcOaTeIbHAsI CHCTEMA, BHIHY)K/ICHHBIC 2JIEKTPOMAr HUTHBIC
KoJIeOaHHsI, TIEPEMEHHBIN AIIEKTPUUYCCKUI TOK,aKTHBHOE COTIPOTUBJICHUE, HHIYKTHBHOE
CONPOTHUBIICHHE, EMKOCTHOE COIPOTHUBJICHUE, IIOJIHOE COPOTHBIICHUE IIETIH IEPEMEHHOT0 TOKa,
JeHCTBYIOIIEe3HAUCHUE CHITBI TOKA, ICHCTBYIOIEE 3HAUCHHE HANIPSDKCHHUS, TpaHCHOpMaTop,
kod¢dunmeHT Tpanchopmanuu. M3o0paxkats cxemy KojedaTeI»HOr0 KOHTYpa U OMHUCHIBAThH
MPUHIMI ero padoTel. HaGmronaTh cBOOOIHBIC 2JIEKTPOMArHUTHBIC KOJIeOaHWUs, BEIHYKICHHBIC
AIIEKTPOMArHUTHBIC KOJIcOaHHsI, pE30HAHC B LIEMH MIEPEMEHHOI0 TOKAa. AHAIM3UPOBATh
MIPEeBpaIlCHUs SHEPTHH B KOJICOATEIIBHOM KOHTYPE MPH AJIEKTPOMATHUTHBIX KOJICOAHHSIX.
[pencTaBnsaTh 3aBUCUMOCTD 3apsi/ia, OT CHJIBI TOKa U HANPSDKEHHUS OT BPEMEHHU IPHUCBOOOTHBIX
AJIEKTPOMArHUTHBIX KoJieOaHusx. Onpenensth o rpaduky KoieOaHUero XapaKTepUCTHKH:
aAMILUTUTYY, IEPUOJ] U 4acTOTy. [I[pOBOIUTH aHAIOTHIO MEKIYMEXaHUUSCKIMU H
AIIEKTPOMArHUTHBIMU KOJIeOaHUsAMU. 3anuChiBaTh (hopMyiry TOMCOHA U BBIYUCIISATH IEPUO U
9acTOTY CBOOOTHBIX AJIEKTPOMArHUTHBIX




kosnebOanuit. OnpenensaTh Nepuo/, YaCTOTy, aMIUIUTYy Konebanuii. MccienoBath
3JICKTPOMAarHUTHBIE KoJiebaHus. [lepeunciaTs CBOMCTBA aBTOKOJIe0aHNM, aBTOKOJIeOaTeIIbHON
cuctemsl. [[puBOIUTH IPUMEPHI aBTOKOJIEOATEIBHBIX CUCTEM, UCTIOIH30BAHMS aBTOKOJICOAHHUH.
OOBACHITH MPUHIIMII [TOJIyYEHUSI IEPEMEHHOT'0 TOKa, YCTPOMCTBO reHepaTopa NepeMeHHOro TOKa.
Ha3zbiBaTh 0COOCHHOCTH MEPEMEHHOTO IEKTPUIECKOTO TOKA HA YYACTKE LIETTH C PE3UCTOPOM.
[lepeuncnsaTb 0COOEHHOCTH MEPEMEHHOTO 3JIEKTPUUECKOI0 TOKA HA YYaCTKE LIEIH C
KOH/IeHcaTopoM. [lepeuncasaTh 0cOOCHHOCTH MEPEMEHHOT0 IEKTPHYECKOT0 TOKA HA YIACTKE LIETH C
KaTyIIKON. 3amuchIBaTh 3aK0H OMa 171 LIeTH MEPEMEHHOT0 TOKa.

HaxoauTh 3Hau€HUs CUIIBI TOKA, HATIPSHKEHUS, aKTUBHOTO COMPOTHUBIICHHUS, HUHAYKTUBHOTO
COIIPOTUBJICHHA, €MKOCTHOT'O COIIPOTUBJICHU, IIOJTHOT'O COMMPOTUBJICHUA LECIIU IMIEPEMCHHOI'O TOKA B
KOHKPETHBIX CUTyalusax. HaxonuTe 3HaU€HUST MOITHOCTH, BBIIEISIOICHCS B LIEMIH IEPEMEHHOTO
TOKa, HCﬁCTBYIOHIHX 3HAa4YCHUH TOKa U HAITpsA>KCHUA. Ha3riBaTh YCJI0BUA BOSHUKHOBCHUA PE30OHAHCA
B LICTIUIIEPEMEHHOT0 ToKa. OMUCHIBATh YCTPOICTBO, MPUHIIUI ICHCTBUS U IPUMECHEHHE
TpaHnchopmaTopa. Beraucnars kodddurment tpanchopmanmu. Haxoauts nadpopmarmio o
MOJIY4YCHHHU, ICPCaAaAYC U UCII0JIb30BaHNU IICPCMCHHOI'O TOKA, 06 HUCTOPUHU CO3JaHUA U IPUMCHCHUU
TpaHc(hOpMaTOPOB, UCIIOJIB30BAaHUHU PE30HAHCA B IIEMH TEPEMEHHOTO TOKa M 0 00ph0e ¢ HUM,
ycrexax 1 nmpooiemax 3eKTpodHepreTHki. COCTaBIsATh CXeMbI Tpeodpa3zoBanus sHepruu Ha TOL]
n Ha ['DC, a Takxke cxemy nepenadn U moTpeOaeHUs IEKTPOIHEPTHUH, Ha3bIBaTh OCHOBHBIX
notpeOuTeneit 31eKTposHeprun. IlepedncnaTs NpuYrHbBI HOTEPb YHEPTUN U BOZMOKHOCTH JIS
MOBBILICHUS 3PPEKTUBHOCTH €€ UCIIOIB30BaHUSI.

Mexannueckue
BOJIHBI

(89)

JlaBaThb onpeaeneHus: NOHIATHI: MEXaHUYEeCKas BOJIHA, TIOTIepEeYHasi BOJIHA,

MIPOJI0JIbHAS BOJIHA, CKOPOCTH BOJIHBI, JIJTMHA BOJIHBI, (pa3a BOJIHBI, IUIOCKAs BOJIHA, BOJIHOBA
MMOBEPXHOCTh, ()POHT BOJHBL, JIy4, 3BYKOBasi BOJTHA, TPOMKOCTh 3BYKa, BBICOTa TOHA, TEMOD,
OTpakeHUe, IpeJOMIICHUE, MOTJIOIIEeHUe, nHTepdepeHus, Audpakuus, TOIIpU3aLus
MEXaHUYECKUX BOJIH, KOT€PEHTHBIE HCTOUYHUKH, CTOSYAsIBOJIHA, AKyCTUUECKUI pE30HAaHC,
IJIOCKOMOJIIpU30BaHHas BojaHa. [lepeuuncnars

CBOMCTBA U XapPaKTCPHUCTUKU MEXAaHNYCCKUX BOJIH. Ha6J'II-OI[aTB MEXaHHNYCCKHEC BOJIHBI,




MONEPEYHbIE BOJIHBI, IPOI0JIbHBIE BOIHBI, OTPAXKEHUE, IPETIOMIICHHUE, MTOTJIOIICHHE,
uHTepdepeHuio, TMPPaKIUIO U MOJIIPU3ALUI0 MEXaHUYECKUX BOJIH. Ha3bIiBaTh XapakTepucTUKU
BOJIH: CKOPOCTb, YAaCTOTAa, JJTMHA BOJHBI, Pa3HOCTh Pa3. OnpeaensiTbCKOpOoCTh, YaCTOTY, JUIMHY BOIHBI,
paszHoCTH (a3 BOJH. 3aMUCHIBATh U COCTABIATh ypaBHEHUE TAPMOHUYECKOM OeryIiei BOTHBI.

:‘)J'ICKTpOMal"HI/ITHBIe
BOJIHBI

(11 )

JlaBaTb OmpezeNneHus MOHATHH: 3JIEKTPOMArHUTHOE I10JI€, BUXPEBOE 3JIEKTPHUECKOEe

T0JI€, HJIEKTPOMArHUTHBIE BOJIHBI, CKOPOCTh BOJIHBI, AJTMHA BOJIHBI, (pa3a BOJIHBIL,BOTHOBAS
MOBEPXHOCTb, POHT BOJIHBL, JIy4, IIOTHOCTh MOTOKA U3JTy4EHUS, TOUEUHbII HCTOYHUK U3TyYCHHUS,
OTpa)XKeHHE, IPEJIOMIIEHHUE, MTOTJIOLEHHE,

uHTEepPepeHIHs, TUPPAKIHS TONEPEIHOCTH, TOIIPU3ALHS SJICKTPOMATrHUTHBIX BOJTH,PaIMOCBSI3b,
pasnoioKalys, aMIUIMTYAHAs MOAYJISALU, 1eTeKTUPOBAaHUE.

OOBSACHATH B3aMMOCBS3b IIEPEMEHHBIX JICKTPUYECKOTO M MAarHUTHOTO ToJiel. PrcoBaTh cxemy
pacnpoCTpaHEHUs IEKTPOMArHUTHON BOJIHBL. IlepeunciiaTs cBoMCTBA U XapaKTEpUCTUKU
ANEKTPOMArHUTHBIX BOJH. OOBSACHATH MPOLECCH € OTKPHITOM K0JIEOATEIbHOM KOHTYpE, IPUHIUI
U3IY4YEeHUS U PETUCTPALIUH 3JIEKTPOMArHUTHBIX BOJIH, HA0JIIOaTh 3JIEKTPOMAarHUTHBIE BOJIHBI.
Pacnio3HaBatse, U3iydeHue, IpueM, OTpaKEHUE, IPEIOMIICHUE, NTOIIOIIEHNE, UHTEPHEPEHLUIO,
TU(PPAKLHUIO U MOJIIPU3ALMIO HJIEKTPOMArHUTHBIX BOJIH. HaXonuTh 3HaUEHHS XapaKTepUCTUK BOJIH:
CKOPOCTH, YaCTOTBI, JJIMHBI BOJIHBI, pa3HOCTH (a3, ryOouHy paaunonokanuu. CpaBHUBATb
MEXaHUYECKHUE U HJIEKTPOMArHUTHBIE BOJIHBL. OOBSICHATHIPUHIIUIIBI PAJUOCBSI3U U TEJIEBUICHHUS.
OOBSACHSTH MPUHIIMII bl OCYHIECTBIICHHUS MTPOLIECCOB MOIYJSIIUHU U JeTeKTupoBanus. M3o00paxarth
NIPUHIUIHAIBHBIE CXEMbI paJiMoNepeiaTunKa U paguonpueMHuka. OObsCHATh NPUHIIUIIBI Tepeladn
M300pakeHus TeJenepeaTinkoM U MPUHIUIBI TpuéMa n3obpaxeHus tenesuzopomM. Mccnenosarsb
CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIIBI0 MOOUIIBHOTO

TCJ'Ie(bOHa. Ha3zbIBaTh 1 ONIMCHIBATH COBPCMCHHBIC CPCACTBA CBA3H. BLII[GJ'IHTB PpOJib A.C. Ilonosa B
HU3YUCHUU DJICKTPOMArHUTHBIX BOJIH U CO3JJaHUH PAANOCBA3H.

Onruka (25 v)

CBeTOBBIC BOJHBEL.
FCOMeTpI/I‘{eCKaH n

(20 u)

Z[aBaTB OIIpCACIICHUA TTOHATHH: CBCT, TCOMCTPHUYCCKAsA OIITHKA, CBETOBOM JIy4, CKOPOCTb CBCTAa,
OTPaXCHUC CBCTA, ITPCIIOMIICHHUC CBCTA, ITOJIHOC OTPAKCHUC CBCTA,




BOJIHOBas OIITHUKA

yToJI AJICHHUs, YTOJI OTPAXKEHHUS, YT OJI IPEJIOMIICHUS, OTHOCUTENbHBIHN [TOKa3aTeb

IpeIoOMIICHHUS, a0COTIOTHBIN MOKa3aTelb (POKYCHOE pacCTOSHUE JIMH3bI, IPEIOMIICHHUS, JINH3A,
OIITUYECKasl CUJIa IMH3BI, JUCTIEPCHsI CBETa, MHTEp(epeHIUACBeTa, TUPPAKIIUSI CBETa,
€CTECTBEHHBIH CBET, INIOCKOIIOJIIPU30BAHHBIN CBET, T (PPAKIIMOHHAS PEIIeTKa, IIOJIIPU3aIis CBETa,
OnuceIBaTh METO/IBI U3MEPEHHSI CKOPOCTH CBeTa. [lepeuncnsaTh CBOWCTBA CBETOBBIX BOJIH.
PacmioznaBath, BOCIIPOM3BOANTE, HAOIIOIaTh PACIIPOCTPAHEHNE CBETOBBIX BOJIH, OTPa)KEHHE,
[IPEJIOMJICHUE, TTOTIIOUICHUE, TUCTIEPCHIO, HHTEPPEPEHIINIO, AU(PPAKIIUIO U MOJIIPU3ALNIO CBETOBBIX
BoiH. @opmynmpoBaTh npuHIKN [Toiirenca, 3aKOHBI OTPAXKEHHS U TIPEIOMIICHHS CBETa, TPaHUIIBI
UX TPUMEHUMOCTH.

CTpouTh X0A JTy4a B INIOCKOMIAPAIIIETIbHON TUIACTHHE, TPEYTOJIBHOM pHU3Me, IIOBOPOTHOM IpU3Me,
o0opauuBaroliei npusMe, TOHKoH nH3e. CTpouTh N300pa’keHHe NpeaAMETa B INIOCKOM 3epKajie, B
TOHKOH JrH3e. [lepeuncisiTh BUABUINH3, NX OCHOBHBIC XapaKTEPUCTUKNA — ONITUYECKUHN LIEHT,
rJIaBHAs ONTHYECKast

och, (hoKyc, onTHdecKas cuiaa. HaxonnTs 3HaUCHNS yIiia ma eHus, yrila OTPaKeHNS, yTiia
MIPEJIOMJICHHUS, OTHOCUTEIHHOTO TIOKa3aTelIsl MPeIOMIICHHUs, a0COTIOTHOTO TIOKa3aTelis
IPEIOMIICHHUS, CKOPOCTH CBETA B cpefie, (POKYCHOTO PACCTOSIHUSA, ONTHYECKOM CHIIBI JIMH3HI,
YBEITMUEHUS! JIMH3bI, IEPHO/Ia PEUICTKH, HHTEPPEPEHIIMOHHBIX U TU(PPAKIIMOHHBIX MAKCUMYMOB U
MHHHAMYMOB. 3alMCHIBaTh(POPMYITy TOHKOH JIMH3bI, HEN3BECTHBIE BETHYHHBL. OOBICHATD TPUHIIHIT
KOPPEKIHUHU3PEHUS C TOMOIIIBIO OYKOB.

DKCHEepUMEHTAIBHO ONPEEIIATh TOKA3aTelNb MPEIOMIICHHS CPeIbl, (POKYCHOE PACCTOSTHHE
cobupatomieii muH3bI. [lepeuncnsaTe 001acTi npuMeHeHus! HHTep(epeHInn CBeTa, TUpPaKIUN
CBeTa, MmoJsipu3anuy ceeta. MceceinenoBaTh 3aBUCMMOCTD YIila MPEIOMIICHHUS OT yIJia TaJeHus,
3aBHCUMOCTH PACCTOSIHHSA OT JIMH3BI 10 U300paKEHUS M OT PACCTOSIHUS OT JIMH3BI JI0 TIPEAMETA.
[TpoBepsTH THIOTE3BI: YO MPEIOMICHUS NPAMO MPONOPLHOHANCH YTy MaAeHUs, HPU IUIOTHOM
CJIO’KEHUH JIBYX JIMH3 ONTHUYECKUE CHIIBI CKIIaJIbIBalOTCS. KOHCTpYyHpOBaTh MOJIENH TEIecKona
W/ua MUKpockona. PaboraTe B mape U rpyIimne mpy BHIIOJTHEHHH NPAKTUYECKHUX 33/1aHUH,
BBIJIBIDKCHHHU THIIOTE3, pa3paboTKe METOJ0B MPOBEPKH




THUITOTES. HJIaHI/IPOBaTI) ACATCIBHOCTD 11O BBIIIOJIHECHUTIO U ITPOBOJUTD UCCIICAOBAHUA3aBUCUMOCTH
MCKIOY (I)I/IBI/I‘{CCKI/IMI/I BCIIMYMHAMU, SKCIICPUMCHTAJIbHYIO IPOBCPKY I'MIIOTE3bI

N3nmydyenue criekTpsl

(5 9)

JlaBaTp omnpenesieHust NOHATHIA: TETTIOBOE U3JTyYEHHUE,

JIEKTPOITIOMUHECHEHIINA, KaTOAOTIOMUHECIICHIINS, XEMIIFOMUHECIIEHIUS, (POTOTIOMUHECLICHIIHA,
CIUIOLLIHOM CIEKTP, JIMHENYATHIN CIIEKTP, ITOJI0CATHIN CIIEKTP,CIIEKTP MOTJIOIIECHMS, CIIEKTPaIbHBIN
aHaynn3. [lepeunciaTe BUABI CIIEKTPOB.

HabutoiaTh CIUIONIHOM CHEKTp, JIMHEWYAThIN CIEKTP, IOJ0CATHIN CIIEKTp, CIIEKTP U3JIyUYEHUs U
norsoueHus. OOBSACHATH U aHAJTU3UPOBATh KPUBYIO 3aBUCUMOCTHU PACIpPEIEIICHUS SHEPTHH B
CHeKTpe a0COIIOTHO YEePHOTro Tena. [lepeuuciisaTe BUIbI 3IEKTPOMArHUTHBIX M3JTy4eHUH, UX
UCTOYHUKH, CBOWCTBA, mpuMmeHeHue. CpaBHUBATh

CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH PA3HOW YaCTOTHI.

OcCHOBBI CIEIHATBLHOM Teopru oTHOCHTENbHOCTH (5 U)

OCHOBHI CITEITMATLHOM
TEOPUH
OTHOCHUTEILHOCTH
(CTO)

(59)

JlaBaTh omnpe/eneHus MOHATHI: COOBITHE, TOCTYNIAT, COOCTBEHHAs] MHEPIUAIbHAS

CUCTEMa OTCYeTa, COOCTBEHHOE BpeMsl, COOCTBEHHAs JJIMHA TeJla, Macca MOKOsI, HHBAPUAHT,
sHeprus okosi. OOBACHATH MPOTUBOPEUNS MEXKTY KJIACCUICCKONH MEXaHUKOU U
anekTpoarHaMukoid Makcesuta u npuuunsl nossieHus CTO. @opmynuposats noctynatsl CTO.
®opmynrpoBaTh BEIBOBI U3 MOCTYNaTOB CTO nOOBACHATD peNsITUBUCTCKUE YPPEKTHI
COKpaIIeHHUs pa3MEPOB TeJla U 3aMEIJICHUSI BPEMEHU MEXKAY ABYMs COOBITHSIMU C TOUKH 3PEHUS
JBUKYILIEHCS CUCTEMBI OTCUeTa. AHAIM3UPOBATH (POPMYITY PEISITUBUCTCKOTO 3aKOHA CIIOKEHUS
CKOpPOCTEH.

[TpoBOIUTH MBICIIEHHBIE SKCIIEPUMEHTHI, oATBEpkAatomue noctyinatel CTO 1 uX ciaeacTBusl.
Haxonuts 3nauenus ckopocteit Tent B CTO, nuHTepBaioB BpeMEHU MEKTYCOOBITUSIMU, JUIMHY Tela,
SHEPIHI0 MOKOS YACTULIbI, TIOJHYIO SHEPTUI0 YACTULIbI, PEIATUBUCTCKUA UMITYJIbC YACTHIIBL.
3anuchIBaTh BIPAKEHUE VISl SHEPTUHU TTOKOS ¥ TIOJIHOM SHEPTruM yacTull. M3naraTe CyTh NpUHIIKIIA
COOTBETCTBHUSI.

KBanToBas pusuxa (41 u)

CBEeTOBBIE KBAHTHI

(104)

JlaBaTh onpeneneHus MoHATHI: GoTo3(hPeKT, KBaHT, TOKOHACHIIICHHUS, 3a/1€p>KUBAIOILIEE
HanpsDKeHHE, padoTa BBIX0J1a, KpacHas Tpanuia porodddexra, DopMynupoBaTh IpeaIMeET U 3a1a9u
KBaHTOBOH (u3uku. HabGmronate sBneHue




dotorddexra. OnucpiBaTh onbIThl CTONETOBA. POpMyIHpoBaTh rumoTe3y [lnanka o

KBaHTaXx, 3aKOHBI (hoTodPdekTa. AHAIM3UPOBATH 3aKOHBI HOTOAPdeKTa.

3anuceBaTh ypaBHeHHE DifHIITeHHA 17151 hoTodd(deKTa U HaXOAUTh 3HAUYCHUS MAaKCUMaTbHON
KHMHETHYECKOHN dHEPTUU (OTOIIEKTPOHOB, CKOPOCTH (POTOAIEKTPOHOB, PaOOTHI BHIXO/1A,
3alpPAroIICro Halps>KCHUs, 4aCTOThI U JJIMHBI BOJIHBI, YaCTOTBI U JJIMHBI BOJIHBI,
COOTBETCTBYIOIIEH KpacHOU rpanutie hotodddekra. [IpuBoauTh MpUMEpHI HCIIOTH30BAHUS
dotordpdexra. OOBACHATH CYyTHKOPIYCKYISPHO-BOTHOBOTO Jyanu3Ma. OMUCHIBATH OMBITHI
Jlebenena o nu3MepeHuIoJaBiIeHus cBeTa U BaBuinosa no onTuke. ONUCHIBaTh OMBITHI 1O
TQpakiuy 3JIeKTpoHOB. POPMYNIHPOBATH COOTHOILIEHHE HeompeaenénHocTeil I elizendepra u
OOBSCHSITH €TO CYTb.

AToMmHas usuka (10 u) JlaBaTb ompeneneHus MOHATHH: aTOMHOE SIpO, YHEPreTUYECKUN YPOBEHb, JHEPIUs
IInanerapnas monens MOHHU3aLluH, CIOHTAHHOE U BBIHY)KJICHHOE H3TydeHue cBeta. OnucsiBaTh onbIThIPe3epdopaa.
aToma. CpaBuuBath Mojienu atoma Tomcona u Pesepdopaa.

OnwuceiBaTh TMHEWYATHIE CIIEKTPbI. DOPMYyIHPOBATH KBAaHTOBBIE MOCTYAaThl bopa. O0BsICHATH
JIMHEWYaThIe CIIEKTPBI aTOMa BOJOPO/a HA OCHOBE KBAaHTOBBIX MocTynaToB bopa. PaccunteiBath
4acTOTY U JAJIMHY BOJIHBI HCITyCKaeMoro ()oToHa pU MEPexo/ie aToMa U3 OJHOT0 CTAIlMOHAPHOTO
COCTOSIHHSI B APYTO€, IHEPTUIO HOHU3AIMY aTOMa, HAXOAWUTh 3HAYCHUS DPAJAUYCOB CTAIlMOHAPHBIX
opOUT 37eKTpOHOBB aToMe. ONUCHIBATH YCTPOUCTBO U OOBSCHATH MIPUHIIUII ICHCTBUS Ja3epa.

®dusuka aTOMHOIO (16 4) JlaBaTh olnpeeneHus NOHATHI: MacCOBOE YHCIIO, HYKJIOHBI, IIEPHBIE CUIIBI,

anpa BUPTYaJIbHBIE YACTHILIBI, AE(PEKT MAcCC, SHEPTUs CBA3H, Y/€IbHAs YHEPTHs CBA3HU aTOMHBIX sJIED,
Paauo0aKTUBHOCTb, aKTUBHOCTb PaJMOaKTUBHOIO BEILECTBA, [IEPUOJ] I10JIypacaga, UCKYCCTBEHHAs
PazOaKTUBHOCTb, ZIEPHBIE PEAKIINH, SHEPTeTUUECKUMBBIXO/1 IIEPHON peaKklnu, KOdPPUIUEHT
Pa3MHOKEHHsI HEUTPOHOB, LIETIHAs SAEpHAas peaKLUs, KpUTUYECKAsi Macca, PEaKTOPbI-Pa3MHOKUTEIH,
TEPMOsIIEPHAs peaKLs.

CpaBHUBaTh CBOMCTBA ITPOTOHA U HENTPOHA. ONUCHIBaTh IPOTOHHO-HEUTPOHHYIO MOJIENb APA.
OnpenensaTh COCTaB sAep pa3IMUHbIX JIEMEHTOB C TOMOIIbIO TabnuubsIMenneneesa. M3o06paxars u
YUTATh CXeMbI aTOMOB. CpaBHUBATh CUITY 3JIEKTPHUYECKOTO OTTANKUBAHUS MPOTOHOB U CUITY CBA3U
HYKJIOHOB B sIpe.




[TepeunciiaTh 1 ONIUCHIBATH CBOMCTBA SI/IEPHBIX CHIL.

Boeruncnsate 1edexT Macce, SHEPTHIO CBSI3H U YACIBbHYIO YHEPTHIO CBSA3H KOHKPETHBIX aTOMHBIX
siep. AHaIU3UPOBATh CBA3b YAEIbHOM SHEPTUU CBSA3H C YCTOMUMBOCTBIO sijiep. [lepeuncnsite BUIbI
PaANoOaKTUBHOTO pacnaja aToMHBIX siiep. CpaBHUBATh CBOMCTBA anb(da-, 6eTa- u ramma-
n3NydeHuil. 3anuchiBaTh MpaBUiia CMEIIEHUs IPU paANOaKTUBHBIX pacnanax. OnpenensiTh
AJIEMEHTHI, 00pa3yroIuecs B pe3yabTaTe paJuOAKTUBHBIX PACTa0B. 3aMKUChIBaTh, O0OBSICHITH 3aKOH
PaZ0aKTUBHOTO PacIaja,yKa3blBaTh IPAHHULBI €r0 MPUMEHUMOCTH. ONpeaensiTh YUCI0
HEepaclaBIIUXCS SAEP, YUCIO PACTIABIIMXCS AJI€p, MEPUOJ MOIypacnaaa, aKTUBHOCTh BEILIECTBA.
OnuceIBaTbMETO 16l HAOIIOACHHS U PETUCTPALIUU dJIEMEHTapHbIX yacTull. HabmonaTs Tpeku
anbda-yacTuil B kamepe Bunbcona. PeructpupoBath siepHble U3TYYSHHSI C TIOMOIIBI0 CYETUNKA
['efirepa. OnpenenaTs UMITYJIbC U SHEPTUIO YACTHUIIBI PU BM)KEHUH B MATHUTHOM T0J1€ (110
¢dotorpadusm). 3anuCHIBaTh SACPHBIC PEAKIIUU.

OnpenensiTe NPOITYKTHI AAEPHBIX peakiuil. PaccunThiBaTh SHEPrUUE€CKHil BHIXO SIAEPHBIX PEAKIIUMA.
OnuchIBaTh MEXaHU3MBI JIEJICHUS SAEP U LEMHOMN siaepHoi peakiuu. CpaBHUBATH SIIEPHBIE U
TepMosiiepHble peakuu. OOBACHATH IPUHLIHUIIBI YCTPOICTBA U pabOTHI SAEPHBIX PEAKTOPOB.
Y4acTBOBaTh B 0O0CYKICHUH MPEUMYIIECTB U HEIOCTATKOB SIICPHON IHEPTETHKU. AHATN3UPOBAThH
OMACHOCTb SIICPHBIX U3ITYUYEHUN JJIsI dKUBBIX OPTaHU3MOB. BBIIEIAT POJIb pOCCUNCKUX YUECHBIX B
HCCIEA0BaHUSX aTOMHOIO 5JIpa, B OTKPBITUU CIIOHTAHHOTO JICJICHUS JIep ypaHa, B Pa3BUTHU
SIEPHOM YHEPTETUKHU, B CO3/IaHUU HOBBIX N30TONOB B OUSAN (OO0benMHEHHBIN HHCTUTYT SIICPHBIX
uccienoBanuii B r. J[yona).

DneMeHTapHbIe
YaCTHUIIBI

(59)

HaBaTB ONpeCaACICHUA HOHATHH: AHHUTWIIAOMA, JICIITOHBI, aIPOHBbI, KBAPK, I'NNTIOOH.

[lepeunciiaTh OCHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX YACTHUL. BBIACISTH rpymnbl 3J1€MEHTAPHBIX
JaCTHII. Hepe'-lI/ICJ'IflTB 3aKOHBI COXpPaHCHH, KOTOPBIC BRIMMOJHAKOTCA IIPHU NPEBPAICHUAX YaCTHLI.
OnuceIBaTh MPOLIECCHl AHHUTUIISIIUN YACTHUI] M AHTUYACTHULL U POKIEHUS JIEKTPOH-TIO3UTPOHHBIX
nap. Ha3eiBaTh 1 cpaBHUBATH BUIBI() YHAAMEHTAIBHBIX B3aUMOACHCTBUN. ONIUCHIBAThH POJIh
yCKOpI/ITeJIef/’I B U3YYCHUU JJICMCHTAPHBIX YaCTHII. Ha3siBaTh OCHOBHEBIC BHU/IbI yCKOpHTCHeﬁ
3JIeMEHTapHbBIX YyacTull. ONUChIBaTh COBPEMEHHYIO (PU3MUECKYIO0 KapTHHY MUpA.




Ctpoenue Beenennoii (9 )

Conneynas cuctema. (9 9) JlaBaTh ompe/eieHrs MOHATHIA: HeOecHas cdepa, IKIHUITHUKA, HeOCSCHBIH

Crtpoenue Beenennoit 9KBATOP, MOJIFOC MUPA, OCh MUPA, KPYT CKJIIOHEHMSI, IPSIMOE BOCXOX/IEHNE, CKJIOHEHHUE, Mapallake,
napcek, acTpOHOMUYecKast eIMHULIA, IEPUreuil, adennii, COHEYHOe 3aTMEHHE, JIYHHOE 3aTMEHHE,
IUTAHETHI 3€MHOM IPYIIIbI, IJIAHEThI- TUTAHTBI, ACTEPOUT, MeTeop, hoTochepa, HEUTpOHHAS 3BE3/a,
YyepHast IbIpa, IPOTO3BE3/1a, CBEPXHOBAs 3B€3/1a, METEOPUT, CBETUMOCTh, MPOTyOEepaHel, mybcap,
rajakTHKa, KBa3ap, KpaCHOE cMenleHue, Teopust boibinoro B3pbiBa, BO3pacT BeeneHHOM.
HaGnronate JIyHy 1 rutaneTsl B Teseckor. Beiaensts ocooeHHocTH cuctemsl 3emins—IlyHa.
PacnioznaBath, MOJEIMpPOBaTh, HAOIIOIATh JIYHHBIE U COJTHEUHbIe 3aTMEeHHSI. OOBSCHATH MPUIUBLI U
oTauBbL. POPMyINPOBATH U

3anuchIBaTh 3akoHbl Kemiepa. OnuceiBath ctpoeHue CoHedHOM cucTeMbl. llepeduncisaTe mianeTsl
1 BuAbl Manbix Ten. OnuckiBath ctpoenue Connna. Habmonates conneunsie nsatHa. Cobmronats
npaBuia 6e3onacHocTu npu HaOmoaeHnHConana. [lepedncnaTs THIMYHbBIE TPYIITBI 3BE3],
OCHOBHBIE (PM3MUECKUE XapPAKTEPUCTUKU 3Be3/]. ONUCHIBATH IBOJIOLUIO 3BE€3]] OT POXKICHUS 10
cmeptu. Ha3bIBaTh caMble sipkue 3B€3/1bI U co3Be3/1Us. [lepeuncnsaTh BUIbI TaJIaKTHK,OITUCHIBATD
COCTaB M CTPOEHUE TAIAKTUK. Bbaens Te MIleuHbIi yTh Cpeau Apyrux ranaktuk. Onpenensith
MecTo COJTHEUHON CHUCTEMBI B HEH.

OrneHnBaTh NOPSIIOK PACCTOSTHUN 1O KOCMHUECKUX 00beKTOB. ONHUCHIBATh CYTh

«KpacHOro cMmeleHus» M ero ucnonap3oBaHue Npu U3y4eHUU rajgaktuk. [IpuBoauTs kpaTkoe
u3noxkeHue Teopun bosbinoro B3peiBa U Teopuu pacumpsonieiics Beenennoi. OOBIICHITH CYyTh
MIOHATUI «TEMHAsE MaTepUsD» U

«TéMHas sHeprus». [IpuBoANTH MpUMeEpPHI KCIIOJIb30BAHUS 3aKOHOB (DU3UKU JUISIOOBSICHEHHS TIPUPO/IBI
KOCMHYECKUX OOBEKTOB.

Bbi1enTh COBETCKHE U POCCUIICKHE JOCTHKEHHUS B 0071aCTH KOCMOHABTUKY U

HCCIeI0BaHUs KOCcMOca.
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