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PaGouas nporpamma no ¢pusuke ais 10-11 kiaacccoB siBJIsieTcs KOMIIOHEHTOM OCHOBHOM 00111€e00pa30BaTe/IbHON MPOrpaMMbl CPeHEro 0011ero
oopazoanusst MBOY «COIII Ne3» n pazpaGoTraHa B COOTBETCTBHH C:

@enepanbHBIM rOCyJapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHAAPTOM cpeanero obmero oopasosanus (PI'OC COQ), yrBepxkaeHHBIM MPHUKa30M MHHUCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoii @eneparuu ot 17 mast 2012 r. Ne 413;

HA OCHOBe IPUMEPHOI IporpaMMmbl 1O (U3MKE, BKIOYEHHON B COAEp KATEIbHBIA pa3jiesl MPUMEPHOIl OCHOBHOM 00pa30oBaTeIbHON MPOrpPaMMBbl CPEIHETO
obmiero oOpazoBaHus, 0JOOpPeHHOHN (enepanbHbIM y4eOHO-METOIMICCKIM 00BeAMHCHHEM TI0 o0miemMy oOpa3oBanuio (mpotokost ot 28 wroHs 2016 roma Ne
2/16-3); paboueit nporpammsel 1o ¢pusuke 10-1lkmace (PaGoune mporpammel. @usnka. [Ipeamernas auHus ydeOHUKoB cepuu «Knaccuueckuid kype». 10-11
KJIacchl: yueOHOe rocobue i o0reoOpa3oBarenbubix opranu3ammii / A.B. Hlaranuna. - M. : [Ipocsemenue, 2017).

Ucnonwszyemsbiit YMK: ®@usuka 10-11 xnaccsl, «Knaccuaeckuit kype» Mskumesa ['.5. u np.

1.IlnanupyeMble pe3VabTaThl H3VUeHusl GU3NKH

B pesyabTraTe usyuenusi yueoHoro npeamera «®@u3uka» Ha ypoBHe cpe/iHero o0uiero o0pa3oBaHus:

BbinmyCKHUK HA 0230BOM YPOBHE HAYYHUTCS:

—JIEMOHCTPUPOBATh Ha MPpUMEpaxX poJib U MECTO (PU3UKU B (POPMUPOBAHUM COBPEMEHHOW HAy4YHOI KapTUHBI MHUPA, B pa3BUTUHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B PAKTUYECKOU JESITETbHOCTH JIIOJIEH;

—JIEMOHCTPUPOBATh Ha MPUMEPaxX B3aUMOCBSI3b MEXIY (GU3UKON U IPYTUMH €CTECTBEHHBIMU HAyKaMH;

—yCTaHaBJIMBAaTh B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SIBJICHUM U IPUMEHSTHh OCHOBHbIE (PM3NYECKHE MOJIECNHN JI UX ONMUCAHUS U OOBICHEHUS;

—HUCMOJb30BaTh HH(OpMaILHIO GU3UUECKOTO CONEPKaHUs MPU PEIICHUU Y4EOHBIX, MPAKTUYECKUX, IPOEKTHBIX U HCCIEA0BATEIbCKUX 3aay, UHTETpUpys
MH(OPMALIKIO U3 PA3TUYHBIX HCTOYHUKOB U KPUTUYECKH €€ OLIEHUBAs;

—pa3nuyaTh U yMETh HCMOJIb30BaTh B y4e€OHO-HCCIENOBATENbCKON NEATEIbHOCTH METOAbl HAYyYHOTO MO3HaHMs (HaOIIoJeHHe, ONHucaHue, U3MEPEHUE,
HKCIEPUMEHT, BBIIBMKCHHE TUIIOTE3bl, MOJACTUPOBAHUE U JIp.) U (GOPMBI HAYYHOTO TO3HAHUS ((PaKThI, 3aKOHBI, TEOPHH), IEMOHCTPUPYS HA MIPUMEPaX UX POJib
1 MECTO B HAYYHOM ITO3HAHUH;

—IpPOBOJUTH MPSMbIE U KOCBEHHbIE H3MEHEHUs (U3UYECKUX BEJIIMYMH, BBIOMpas H3MEpUTEIbHbIE MPHOOPHI C y4EeTOM HEOOXOAMMOIl TOYHOCTHU
U3MEpEeHuH, MIaHUPOBATh X0 U3MEPEHUH, MOTy4aTh 3HaUeHUE U3MEPSIeMO BEIMUMHBI U OLICHUBATh OTHOCUTENIbHYIO IOTPEIIHOCTD I10 33JaHHBIM (opMysiaMm;

—TPOBOJIUTH UCCIIEIOBAHUS 3aBUCUMOCTEH MKy (PU3NUEeCKUMH BEIMYMHAMU: TPOBOIUTH U3MEPEHHS U OINIPEIeIsITh Ha OCHOBE MCCIEAOBAHUS 3HAUCHUE
[apaMeTpoOB, XapaKTEPU3YIOLIUX JAaHHYIO 3aBUCUMOCTbh MEXAY BEJIMYMHAMU, U JEJIaTh BHIBOJ C YUETOM MOIPEIIHOCTH U3MEPEHUI;

—HCTOJB30BaTh JJISl ONMCAHUS XapaKTepa MPOTeKaHus (PU3NUIECKUX MPOIECCOB (PU3NUECKHE BETUYUHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXKIY HUMU;

—HCTONB30BaTh AJISl ONMCAHUS XapaKTepa MPoTeKaHus (PU3NUeCcKUX MPoIeccCOB (PU3NUECKHUE 3aKOHBI C YUETOM T'PaHUIl UX TPUMEHUMOCTH;

—peliaTh KauecTBEHHbIE 3a7ayd (B TOM YHCJIE U MEXIIPEIMETHOTO XapakTepa): UCHOJb3ys MOJENH, (pu3ndeckue BEIWYMHBI M 3aKOHBI, BHICTpAaUBaTh
JIOTMYECKHU BEPHYIO LIEMOYKY 00BSICHEHHUS (JI0Ka3aTeIbCTBA) MPEJIOKEHHOTO B 3a/1aue Ipoliecca (SIBJICHHS);

—pelaTh pacyeTHbIE 33aJaul C SIBHO 33JaHHOM (pu3nyecKoil MOJIeNIbI0: Ha OCHOBE aHaJlM3a YCJIOBHUS 337aydl BBIACIATh (PU3UUYECKYIO MOJEb, HAXOIUTh
¢du3nUecKkre BeJIMYMHBI U 3aKOHBI, HEOOXOMMBbIE U IOCTATOUHBIE JJIs €€ PELICHNUs, IPOBOAUTh PACUEThl U MPOBEPATH MOJTYyUCHHBIH pe3ynbTaT;

—Y4UTBIBATh I'PAHUIIBI TPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJIesIel TIpU pelleHud (PU3MUECKUX U MEeXIPEAMETHBIX 3a/1a4;

—HCII0JIb30BaTh MHPOPMALMIO U MPUMEHATh 3HAHHUA O MPUHLUMNAX PabOThl M OCHOBHBIX XapaKTEPUCTUKAXM3YYEHHBIX MAIlIMH, MPUOOPOB M JIPYTUX
TEXHUYECKUX YCTPOMCTB ISl peIICHUs MPAKTHUECKUX, yIeOHO-NCCIIe0BATENbCKUX U IPOEKTHBIX 33/1a4;



—WCTOJIb30BaTh 3HAHUS O (PU3MUECKUX 0OBEKTaX M MPOIECcax B MOBCEIHEBHOM KU3HU JUIsl oOecrieueHrs 0€30MacHOCTH P oOpaimieHuu ¢ npudopaMu u
TEXHHUYECKUMU YCTPOUCTBAMHU, JJIsi COXPAHCHHSI 37I0POBBS U COOIOACHHSI HOPM IKOJIOTHYECKOTO TIOBEJICHUSI B OKPYXKAIOIIEH cpejie, /Ui MPUHSATHS PeIICHUH B
MMOBCEAHEBHOW KU3HU.

BoinyckHUK HA 6230BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHUTHCS:

—NOHUMAMb U OOBACHAMb YEOCMHOCIb PUIUYECKOL MeopUlU, PA3IUYaAmy SPAHUYbL ee NPUMEHUMOCU U MeCO 6 psdy Opyeux gusuyeckux meopui,

—81a0emsb npuemMamyu NOCMpPOEeHUs. MeoPemuyeckux 0OKA3amenbCms, a makice npocHO3UPOBAHUs 0CODEHHOCmell NPOMeKAHUs PU3UYecKux asieHul u
npoyecco8 Ha OCHO8E NOYUEHHbIX MEeOPEeMUUECKUX 86160008 U OOKA3AMENbCNE;

—Xapaxkmepu308ams CUCMEMHYIO C653b MeNCOY OCHOBONONALAIOWUMU HAYUHBIMU NOHAMUAMU. NPOCMPAHCMBO, 8peMs, Mamepus (seujecmso, noiue),
osudcenue, cund, dHepeusl;

—8bLOBUAMNb 2UNOME3bl HA OCHOB€E 3HAHUS OCHOBONONALAIOWUX PUIUYECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

—CamMocmoamenbHo NIAHUPO8AMs U NPOBOOUMb (husuyecKue IKCnepuUMeHmbl,

—Xapakxmepuzoeamo 2100anbHble NPOOIEeMbl, CIOoAWUe Neped Yel08eYeCmeoM: IHepeemuiecKie, Colpbesble, IKOI02ULeCKUe,— U POb QUUKU 8 peuleHUl
amux npoonem,

—pewams NPaKmuKo-opuUeHMUpOBaHHble KauecmeeHHvie U pacuemuvle usudeckue 3a0aiu ¢ 6blOOPOM GuU3UYecKol MOoOenu, UCNONb3Ys HECKOIbKO
@uzureckux 3aKoH08 UL POPMYIL, CEAZLIBAIOUIUX U3BECTIHbIE (DUZUYECKUE BETUYUHDL, 8 KOHMEKCNE MENCNPEOMEMHBIX C853ell;

—00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCTIUKU UYYEHHBIX MAULIUH, NPUOOPOB U MEXHUYECKUX YCIMPOUCMS,

—00BACHAMb YCA08USL NPUMEHEHUs. (YU3UUeCKUx mMooenell npu peueruu Gu3uueckux 3a0ay, Haxooums a0eK8AmHy0 NPeoioNCeHHOU 3a0aye Yu3uUuecKyo
MoOenb, paspeulams NPoodeMy KaK Ha OCHOBe UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEeMOO008 OYEHKU.

JInuHOCTHBIE, MeTanpeAMeTHbIe, MpeAMeTHbIe Pe3yJabTAThl 0CBOCHHUS Kypca QU3HUKH,
JInuHOCTHBIE pPE3yNbTaThI:
® yMEHHUE YIPaBIISITh CBOEH MO3HABATEIBLHOMN JIEATEIILHOCTHIO;
® TOTOBHOCTb M CIIOCOOHOCTh K OOpa30OBaHMIO, B TOM 4YHCIE CaMOOOpa30BaHMIO, HAa MPOTSHKEHUHU BCEM >KM3HHU; CO3HATENIbHOE OTHOILIEHHE K
HEMpPephIBHOMY 00pa30BaHHUIO KaK YCIOBUIO YCHEIIHOMN Mpo¢ecCHOHaIbHON U 00IIECTBEHHOM 1A TEIbHOCTH;
® yMEHHE COTPYIHHYATh CO B3POCIBIMH, CBEPCTHUKAMHU, AETbMU MIIAJIIETO BO3pacTa B 00pa30BaTeIbHOM, yueOHO-UCCIeI0BATENbCKON, TPOCKTHON U
JIPYTUX BUAAX JEATEIbHOCTH;
e chopmupoBaTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTHS HAyKH,; OCO3HAHHWE 3HAUYMMOCTH HayKH, BIIJICHHE
JOCTOBEpHOM MH(pOpMaIneil 0 MepeoBbIX JOCTHKEHUSIX U OTKPBITUSX MUPOBOM U OTEUECTBEHHOM HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHSIX
00 ycTpoiicTBe Mupa U 00IIeCTBa; TOTOBHOCTh K HAYYHO- TEXHUYECKOMY TBOPYECTBY;
® YyBCTBO IFOPAOCTH 32 POCCHICKYIO (DU3MUECKYIO HAyKy, TYMaHU3M;
® MOJIOXKUTEILHOE OTHOIICHHUE K TPYY, EICYCTPEMIEHHOCTS;
® OKOJIOTHYECKass KyIbTypa, OepeHOe OTHOIIEHHWE K POJHON 3emiie, MPUPOAHBIM OorarctBam Poccuu M mupa, MOHMMaHHE OTBETCTBEHHOCTH 3a
COCTOSIHME MPUPOHBIX PECYPCOB U PA3yMHOE MPHUPOAOIIOIb30BaAHUE.

MetanpeaMeTHbIE pe3yIbTaThI:
1) ocBoeHHE perylATUBHBIX YHHBEPCAIBHBIX YUEOHBIX ICHCTBHIA:

¢ CaMOCTOATCIIbHO OMPEACIIATE ICIIN, CTABUTh U (bOpMYJ'II/IpOBaTL COOCTBEHHBIE 3aJa4u B O6p8.30BaTe.HBHOI71 ACATCIIBHOCTU U KU3HCHHBIX CUTYyallUAX;



OIICHUBATh PECYPCHI, B TOM YHKCJIEC BpEMs U IPYTHe HEeMaTepHAIbHBIC PECYPChl, HEOOXOUMBIC JJIsl JOCTHKCHHUS ITOCTABIICHHOW paHee 1eH;
COTOCTABJISATh UMEIOIIUECS BO3MOKHOCTH U HEOOXOIMMBIE /ISl JOCTHKCHUS LI PECYPCHI;

OIPEAENATh HECKOIBKO ITyTEN JOCTUKEHUS TOCTABICHHOM LENH;

3a7aBaTh apaMeTpbl U KPUTEPUH, I10 KOTOPBIM MOXKHO OIIPEACIIATh, YTO LEJIb IOCTUTHYTA;

COITOCTABJISITh MTOJTYYEHHBIN PE3YIbTaT EATEIBHOCTHU C MOCTABICHHON pAHEE LETbIO;

0CO3HABATh MOCJEACTBUS JOCTUKEHHUS ITOCTABICHHOM 1IEJIM B JICATEILHOCTH, COOCTBEHHOM KM3HU U )KU3HU OKPYKAIOIIUX JIIOJICH;

2) OCBOCHHE IMO3HABATEIILHBIX YHHUBEPCAIbHBIX YYCOHBIX JCHCTBHIA:

3)

KPUTHYECKH OI[CHUBATH M HHTEPIIPETUPOBATH HHPOPMALIUIO C PA3HBIX MMO3ULIHIA;

pacrno3HaBaTh U (PUKCHPOBATh MPOTUBOPEUNS B MHPOPMAIIMOHHBIX HCTOUYHUKAX;

HCI0JIb30BATh Pa3IMuHbIE MOJIEIbHO-CXEMAaTUYECKUE CPECTBA JUIsl MPEACTABIECHUS BBIABJIECHHBIX B MHPOPMAIIMOHHBIX HICTOYHUKAXITPOTUBOPEU Hil;
OCYILIECTBIISATh Pa3BEPHYTHI MH(GOPMALIMOHHBIN MOUCK U CTABUTh HA €r0 OCHOBE HOBBIE 33/1a4U;

MCKaTh U HaXOAUTh 0000IIEHHbIE CIOCOOBI pEeLICHUS 3a/1a4;

MPUBOJIUTH KPUTHUYECKUE apTyMEHTHI, KaK B OTHOLLIEHUU COOCTBEHHOTO CYXICHHUS, TaK U B OTHOIIEHUHU JEHCTBUIA U CY)K/IEHUHN APYroro YeIOBEKa;
aHaAJIM3UPOBATh U MPe0Opa3oBaTh MPOOIEMHO-TIPOTUBOPEUUBBIE CUTYAIUH;

BBIXOJUTH 32 paMKH Y4e€OHOIro IpeaMeTa W OCYLIECTBIISITH IIeJIEHANPABICHHBIM MOMCK BO3MOXHOCTU IIMPOKOTO MEpPeHOca CPEACTB U CIOCOOOB
JICVCTBHS,

BBICTPAaWBaTh HHIUBUAYAJIbHYIO 00pa30BaTEbHYI0 TPACKTOPHUIO, YUUTHIBAs OTPAHMYEHHUS CO CTOPOHBI JPYTUX YYaCTHHKOB U PECYpPCHBIE
OTpaHUYEHUS;

3aHUMAaTh pa3Hble MO3UINH B IO3HABATEIBHON JESITEIbHOCTH;

OCBOCHHE KOMMYHUKATHUBHBIX YHUBEPCAIbHBIX YUEOHBIX NEHCTBHIL:

OCYILIECTBJISTh A€TIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMU;

IIPU OCYIIECTBJIEHUU TPYINIOBON pabOThl ObITh KaK PYKOBOJAWUTENEM, TaK W WIEHOM IMPOEKTHONW KOMaHJAbI B Pa3HBIX POJISX (F€HEepaTopoM HUIEH,
KPUTHUKOM, UCIIOJIHUTEJIEM, IPE3CHTYIOMIUM U T. 11.);

pa3BEpPHYTO, IOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAaHUEM a/IEKBATHBIX (YCTHBIX, MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;
pacrno3HaBaTh KOH(QJIUKTHOTEHHbIE CUTYalluU U MPeA0TBpaIIaTh KOH(MIUKTHI J0 UX aKTUBHOMU (a3bl;

COTJIACOBBIBATH MO3UIIMU YWICHOB KOMAH/IBI B MpoLiecce paboThl HAJl OOIIUM MTPOIYKTOM/pEIIeHUEM;

MPEJICTaBIATh MYOJUYHO Pe3yIbTaThl MHAUBUAYAIBHON U IPYNIOBON AESITEILHOCTH, KaK Mepel 3HAKOMOM, Tak U Iepe]] He3HAKOMOU ayJUTOPHUEl;
noAOUpaTh NapTHEPOB M1 IEIOBOM KOMMYHHUKAIIMHU, HCXO/I U3 COOOpa)KeHUH pe3ylIbTaTUBHOCTH B3aMMOJICHCTBUS, a HE JIMYHBIX CUMITATUH;
BOCIIPUHUMATh KPUTHUECKHE 3aMEeUaHUs KaK pecypc COOCTBEHHOTO Pa3BUTHS;

TOYHO U €MKO (OPMYIMPOBATH KaK KPUTHUYECKUE, TaK M OJOOpUTEIbHbIC 3aMEUaHusl B aJpec APYrux JoJe U 00pa3oBaTenbHOM KOMMYHHKAIINH,
n30erasi mpu 3TOM JTUYHOCTHBIX OILICHOYHBIX CYXICHHH.

IIpenmMeTHBIE pe3yabTaTHI:

c(opMHpOBATh MPEICTABICHUS O 3aKOHOMEPHOH CBS3U U MO3HABAEMOCTH SIBJICHUH NMPHUPOJIbl, 00 0OBEKTUBHOCTH HAYYHOTO 3HAHMS, O POJIM U MECTe
(GU3MKN B COBPEMEHHOM Hay4yHON KapTHHE MHpa; NOHMMaHUe poid (U3MKM B (OPMHUPOBAHUHM KPYro3opa M (yHKIHMOHAIBLHONH I'PaMOTHOCTH
YeJI0BEKa JUIs PEIICHUs TPAaKTUUECKHUX 3a7ay;

BJIaJICHHE OCHOBOMOJAralolUMU (PU3NYECKUMHU TMOHITUSMH, 3aKOHOMEPHOCTSMH, 3aKOHAMU U TEOPHUSIMH, YBEPEHHOE I0JIb30BaHHE (PU3HUECKOU



TEPMUHOJIOTUEN U CUMBOJIMKOM;

C(OPMHUPOBAHHOCTh  MPEJACTABICHUA O (DU3NYECKON CYIIHOCTH SIBICHHH NPUPOABI, BUJAX MaTEpUH, JBIDKEHHH KaK CIOCOOE CYIIECTBOBAHUS
MaTEpHUH; YCBOEHHUE OCHOBHBIX MJEW MEXaHMKH, aTOMHO-MOJIEKYJISIPHOTO YYEHHs O CTPOCHHUM BEILLECTBA, 3JIEMEHTOB JIEKTPOJANHAMUKHA KBAaHTOBOM
(Gu3MKY; OBIIAICHUE MOHSITUHHBIM aNapaToM U CHMBOJIMYECKUM SI3bIKOM (DU3UKH;

BJIaJICHHE OCHOBHBIMH METOJIAaMH HAYYHOTO TO3HAHMS, MCIOJb3yeMbIMU B (HU3UKE: HAONIO/IEHHE, ONMCAaHNe, N3MEPEHHE, IKCIIEPHUMEHT; BJIaJICHHE
YMEHUSMU 00palaThIiBaTh pPE3yAbTaThl W3MEPEHHUI, OOHAPYKMBATH 3aBHCHUMOCTh MEXIY (PU3MUECKUMH BEIWYMHAMH; OOBSICHATH MOJIYYEHHBIC
pe3yabTaThl U J€N1aTh BBIBO;

BJIQJICHUE YMEHUSMHU BBIJABUIaThb TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOMOJArarmolMX (PU3MUECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh HX
AKCHEPUMEHTAJIbHBIMU CPEACTBAMM, POPMYIHUPYS LEIb UCCIE0OBAHMS; BIaIEHUE YMEHUSIMHOIUCHIBATD U OOBSICHITH CAMOCTOSITENILHO POBEAEHHbBIE
9KCIEPUMEHTHI, AHAJIM3UPOBATh PE3YIbTAThl NOJYYEHHOU 13 SKCIIEPUMEHTOB MH(OPMALIH, ONIPENENISITh TOCTOBEPHOCTh MOJYYEHHOIO Pe3ybTaTa;
YMEHHE pelIaTh MpocThle (pU3nUecKue 3a/1auu;

c(OpPMHUPOBAHHOCTh YMEHUSI NMPUMEHSATh MOJyYEHHBbIE 3HAHUS U1 OOBACHEHUS YCIOBUN NMPOTEKaHUs (PU3NYECKUX SIBICHUU B MpUpoAe U AN
MPUHSATHS IPAKTUYECKUX PEIIEHUI B TIOBCETHEBHON KU3HU;

MOHUMaHHe (PU3UYECKHX OCHOB M MPHUHIMIOB JEHCTBUS MAIIMH U MEXaHM3MOB, CpPEACTB IEPEABIKEHUS M CBSI3U, OBITOBBIX NPUOOPOB,
MIPOMBIIIJIEHHBIX TEXHOJIOTMYECKUX IPOILIECCOB, BIUSHUSA HMX HAa OKPYXKAIOIIYI0 Cpelly; OCO3HAaHHE BO3MOXKHBIX IPUYUH TEXHOTEHHBIX U
AKOJIOTMUECKUX KaTacTpod;

c(OpMUPOBAHHOCTH COOCTBEHHOM MO3UIIMU 10 OTHOUIEHUIO K (PU3UUYeCcKoil HHPOpMAaIiU, TOJTydaeMOU U3 pa3HbIX UCTOYHHKOB.



2. CoaepskaHue y4eOHOI0 nmpeaMera

[IpenycmoTpeHHas mporpaMMoii pe3epBHOE BpeMsi B konuuecTBe 7 yacoB (10 kiacc), pacmpeneneHo Ha OTpabOTKy HABBIKOB pEIICHHS 3a/ad [0 TeMaM
«Mexanuka» — 1 gac, «MonekynsapHas pusnuka u TepmoauHamMuka» -1 gac, «OCHOBBI AIEKTPOJMHAMUKI»-2 Yaca U Ha 0000IIeHNe U TIOBTOPEHUE TIPOUICHHOTO
Matepuana 3a Kypc 10 xi1-3 gaca. PesepBHoe BpeMms B konmuecTBe 6 yacoB (11 kimacc), pacmpeneneHo Ha 3aKpeIICHHE MaTepuaia 1mo OTpaOOTKy HAaBBIKOB
pereHus 3a1a4 10 pazzaenaM: «DIeKTpoanHamukay - 1 gac, «Konebanus u BoiHb» - 1 gac, «OnTukay» - 1 yac, «KBanroBas gusmnka»— 3 gaca.

Tabauua-ceTka pacnpeaeeHusi 4acoB MO roaaM o0y4yeHust

KommgecTBo gacos

Ne Paznenbi, TemMbI ABTopckas Paboyas mporpamma
n/m mporpaMma 10 xJ1. 11 k.
1 Brenenne. ®u3nka U €CTECTBEHHO - HAYYHBIA METO/I IO3HAHUS 1 1
TIPUPOJIBI.

2 MexaHuka

Kunematuka

3akous! fuHaMuKH HeroToHa

Cunel B MeXaHHuKe

3aKOHBI COXpaHECHHS UMITYJIbCa

3aKOH COXpaHEHUs] MEXaHUYECKON YHEPTUH

CraTuka.

OCHOBBI THAPOMEXAHUKHU

3 MouaekyJsipHasi Gu3uKa M TEPMOAMHAMHUKA
OCHOBBI MOJIEKYISIpHO-KHHEeTHYeCcKO# Teopun (MKT)
YpaBHEHHE COCTOSIHUS rasa.

B3anmHble peBpallieHus KUJKOCTH U rasa.
Kunkoctu.

TBEpabie Tena

OCHOBBI TEPMOJUHAMUKH

4 OcHOBBI YJIEKTPOAUHAMHUKH

ONEKTPOCTATHKA

3aKOHBI ITOCTOSTHHOT'O TOKA.

DJIEKTPUYECKHUI TOK B pa3IMYHBIX CpeJiax.

Pe3eps

IToBTOpEHUE

OcCHOBBI 3J1eKTPOANHAMHMKH (TIPO/I0JIKEHHE)
MarauTHo€ MoJI€.

DJIEKTPOMAarHuTHasl MHIYKITHS.

8 Kosne0anus 1 BOJHBI

27+1=28
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MexaHn4decKue KoJeOaHus 3 3
DNEeKTPOMAarHUTHBIE KOJICOAHHUS. 5 5+1=6
MexaHU4YeCKUE BOJIHBI. 3 3
DJIeKTPOMArHUTHBIE BOJIHBI. 4 4
9 Onrtuka 13 13+1=14
CaetoBble BOJIHBI. ['eoMeTpuuecKasi U BOJHOBAs ONTHKA. 11 11
W3nydyeHune u COeKTpsl 2 2+1=3
10 OcHOBBI cHIENNATbHOI TEOPUH OTHOCUTEJIBLHOCTH 3 3
OcHOBHI crnelnanbHOM Teopuu oTHOcUTEIbHOCTH (CTO) 3 3
11 KBanToBas ¢pusuka 17 17+3=20
CBETOBBIC KBAHTHI. 5 5+1=6
ATomHasl pu3uka 3 3
@du3rKa aTOMHOTIO spa 7 7+1=8
DneMeHTapHBIE YaCTUIIBI 2 2+1=3
12 Crtpoenne Bceesennoii 5 5
Conreynas cucrema. CTpoeHHE BCEICHHOM 5 5
13 Pe3epB 6 -
HToro 136 68 68
Kiace Koin-Bo
JLp. K.p.
10 9 3
11 9 4

BBenenne.@u3nKa u eCTeCTBEHHO - HAYYHbI MeTO/ Mo3HaHUs npUpoabl (1 4)
dusnka - pyHaaMeHTaIbHasg Hayka o pupoje. HaydHbplii MeTO 1 TO3HAHHUS.
Mertoap! uccnenoBanus GU3NUECKUX sABIeHUN. MoaenupoBanue GU3NUESCKUXABICHHUH utporeccoB. Hayunsie ¢akTel v runore3sl. DU3NYecKue3aKoHbl U
T'PAHMIIBI UX TPUMEHUMOCTH. DU3NYECKHE TEOPUH U NMIPUHITUIT COOTBETCTBHUA. DPu3ndeckue BennuuHbl. [lorpentHocTu namMepenuid pu3nyeckux BeauduH. Poibu
MecTo (pu3uKu B (GOPMUPOBAHHU COBPEMEHHOM HAyYHOI KapTUHBI MUpPA, BIPAKTUYECKOU JESITeNbHOCTH JtoAel. Pu3nKau KynbTypa.

Mexanuka (27+1pe3epB=28 4)

['panuubl MPUMEHUMOCTH KJaccuueckod Mexanuku. I[IpoctpanctBo u Bpemsi. OTHOCUTEIBLHOCTh MEXaHHUYECKOTO JBHXEHUs. CHCTEMbl OTCUETA.
Ckansipuple 1 BeKTOpHble ¢usznyeckue BenuuuHbl. Tpaekrtopus. Ilyre. Ilepememenne. CkopocTh.YckopeHue. PaBHOMEpHOE UM pPaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JIBH>KEeHHE. PaBHOMEPHOE JBUKEHUE 110 OKPYKHOCTH.

B3aumopeiictBue Ten. SBnenune muepuuu. Cuna. Macca.llHepuunanbable cucteMbl oTcuéra. 3akoHbl JuHaMUKM Hprotona. Cuna TsKecTH, Bec,
HeBecOMOCTh. CHUITBIYIIPYTOCTH, CHIILITPEHUS. 3aKOHBI: BCEMUPHOTO TATOTeHUS, ['yka, TpeHus. Mcnoab3oBaHne 3aKOHOB MEXaHUKH JIJ1s1 OOBSCHEHUS JABHKECHUS
HEOECHBIX TN U JUIS Pa3BUTHS KOCMUYECKHX UCCIIEIOBAHU.

NmMnynbc MaTepuanbHOM TOUKH U cucTeMbl. UIMITyIbC CUiIbl. 3aKOH COXpaHEeHHsl uMmynbca. Mexanudeckas paboTta.MomHocTs.MexaHnueckasi SHEprus
MaTepHUaTbHOM TOUKH U CUCTEMBL. 3aKOH COXPAaHEHUsI MEXaHUYeCKOi sHepruu. PaboTa cuiibl TSKECTH U CHIIBI YIIPYTOCTH.

PaBHOBeCcHMe MarepHalbHOW TOYKM M TBEPAOro Tena. MOMEHT cwibl. YcCloBUs paBHOBecus. PaBHOBecue xuakoctuu raza. Jlaeimenwue. J[BuxeHue
JKUJIKOCTH.



JlabopaTopHble padoThbI:

1. M3yueHue nBUKEHUS TeNa IO OKPYKHOCTH.

2. V3mepenHne KECTKOCTU NPYKUHBI.

3. WM3mepenwne kodpdunmenTa TpeHUs CKOITBKEHHS.

4. W3ydeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOUN HEPIHUu.

5. H3yueHue paBHOBecHs Tena MOJA JEMCTBUEM HECKOIBKUX CHUIIL.
KonTpoJsbHbie padoTsi:

1. MexaHuka

MounexyasipHasi pusnka u TepmoaunamMuka (17+1pesep=18 u)

MouekynsapHo-KUHETHYECKass Teopusi (MKT) CTPOEHHS BELIECTBA M eE€IKCIEepUMEHTalIbHbIEOKAa3aTeNIbCTBA. TemuoBoe paBHOBecue. AOCOIOTHAs
TEMIIEpaTypa Kak Mepa CpPeAHEMKMHETHYECKOW 3HEpPruu TEIUIOBOTO JBMKEHHs YaCTHIl BemecTBa. Moaenb wnaeanbHOro rasa./laBineHue rasza. YpaBHEHHE
COCTOSIHMSI MJICAIBHOTO Tra3za. YpaBHeHHe MenaeneeBa-Knanelipona. ['a30Bbie 3aKOHBI.

ArperatHble COCTOSIHMS BEHIECTBA. B3anMHbIE ITpeBpallleHNs )KUAKOCTH U ras3a. BiaxkHocTs Bo3nyxa. Mognens crpoeHus xuakocreid. [loBepxHOcTHOE
HaTsokeHue. Kpucrannndeckue u amopgHsbie Tena.

Buytpennss sHeprusi. Pabota u Teruonepenada kKak crnocoObl M3MEHEHHs BHYTpPEHHEH SHEpruu. YpaBHEHHE TeIuloBoro Oamanca. [lepBwiii 3akoH
TepMmomHamMuku. HeoOpatumocTts TernoBbix npoueccoB. [punnuns! aeiicteus u KI1J{ TennoBeix MamiuH.

JlaGopaTtopHbie padoThI
6. H3mepeHue Temreparypbl )KMIKOCTHBIMU U IIU(PPOBBIMH TEPMOMETPAMHU.
7. DKcriepuMeHTabHas MpoBepka 3akoHa [ el - JIroccaka (M3MepeHne TepMOIMHAMUYECKUX ITapaMeTPOB Ta3a).
KonTposbHbIe padoThI:
2. OcHoBbl MKT u TepmoanHaAMUKH

OcHoBBI YJIeKTpoanHaAMUKH (25+3pe3epB=284)

DNIeKTpUYECKUE 3apsiibl. 3aKOH COXPAHEHHS DJICKTpUUYECKOro 3apsaa. 3akoH Kymnona.

Onekrpuyeckoe moje. Hampsok€HHOCTP M MOTEHIHMAN 3JEKTPOCTATHYECKOTONOJIA. JIMHMM HanpsHKEHHOCTH W SKBUIIOTCHIIMAIBHBIC TOBEPXHOCTH.
[Ipunnun cyneprno3uruu noJiei. [IpoBoTHUKY W AUAIIEKTPUKH B AIEKTPUIECKOM ToJje. DiaekTpoéMkocTh. KonaeHcarop.

[Toctostnubii anexkrpudeckuii Tok. Cuita Toka. ConpoTtusiienue. [locnenoBarenbHoe U napajuieibHOE COEAMHEHHE TPOBOAHUKOB. 3akoH J[xoynsa-Jlenua.
OnekTpoABrKymas cwia. 3akoH Owma Ui TONMHOW Ienu. DJIEKTPUYECKUH TOKB IMPOBOJHHMKAX, JJICKTPOJUTAX,ITOJYIIPOBOJHUKAX, Ta3aXx M BaKyyMe.
CBepXnpoBOAMMOCTb.

MarnutHoe nosie. BekTop MHIYKIIMM MarHUTHOTO ToJiA. JleficTBe MarHUTHOTO MOJs HA MPOBOJHUK C TOKOM U JIBUXKYIIYIOCS 3apsDKCHHYIO YacTHILY.
CunaAwmriepa u cuia Jlopeniia. MarHuTHBIE CBOMCTBA BEIIECTBA.

SIBneHue >nMeKTPOMArHUTHONM MHIyKUMHU. MarHuTHbli moTok. I[IpaBuno Jlenma. 3akoH >IEKTPOMAarHUTHON WHAYKUMHU. SIBIeHWE CaMOMHAYKIUU.
NHayKTUBHOCT. DJIEKTPOMArHUTHOE MOJI€. DHEPTUs ANEKTPOMArHUTHOTO TIOJISL.

JlabopaTopHble padoThI:
8. IlocnenoBatenbHOE U MapajUIeIbHOE COSANHEHHS TPOBOIHUKOB.
9. Msmepenue D/1C ucrounmnka Toxa.
10. 3mepeHue cuiibl B3aMMOICHCTBHSI MarHUTa U KaTYIIKH ¢ TOKOM
11. UccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW MHITYKIIHMH.
KonTpoJubHbie padoTsI:



3. OCHOBBI MEKTPOANHAMUKI
4. DJeKTpOMarHeTu3M

Kose6anus u Bornbi(15+1pe3epB=164)
Mexannueckue kojebanusa. ['apmonnueckue konebanus.CBoOOAHbBIE, 3aTyXarollue, BbIHYKIEHHble KoseOaHus. [IpeBpaiienuss sHepruu npu
KoJsiebanusx. PesoHanc.
OnexkrpomarauTHbie Kosiebanusi. Konebarenbublii kKoHTYp.[lepemennblil anexTpudeckuii Tok. Pezonanc B anekrpudeckoil nenu. KopoTkoe 3ambikanue.
Mexannueckue BOJHBIL. [IpofonbHbIe W monepedynbie BOHBI. CKOPOCTh MUIMHA BOJHBL. WHTepdepeHnus u qudpakius. DHEprus BOJIHBI. 3BYKOBBIC
BOJIHBI.
DneKTpOMarHuTHbIE BOJHBL. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH. JIMana3oHbIIEKTPOMArHUTHBIX U3JIyYEHUH U UX IPAKTUYECKOE TPUMEHEHUE.

JlabopaTopnas pa6ora:

12. Onpenenenue yCKOPSHHsI CBOOOIHOTO ITaJICHUS TIPU TTOMOIITH MAasSTHHKA.
KoHTposbHbIe padoThi:

5. Konebanus u BOJIHBI

Onruka(13+1=14 4)
I'eomerpuueckas ontrka. CKOpOCTh CBETa. 3aKOHBI OTPAXKEHUS U IIPEIIOMIIEHUS CBETA.
dopmyIia TOHKOU JTUH3BI. BOTHOBBIE CBOMCTBA CBETA: MUCIIEPCHsl, HHTEPDEPECHITUS, TUPPAKITUS, TTOJIIPU3ALIHS.

JlaGopaTtopHbie padoThbI:
13. Onpenenenue moka3aTess IPEeTOMICHHS CPEIbI.
14. zmepenne GOKYCHOTO pacCTOSIHUSI COOMPAONICH JTHH3HI.
15. Onpenenenue IMHBI CBETOBOM BOJIHBI.
KonTposbHbIe padoThI:
6. OnTuka

OcHOBBI CHIENMATIBHON TEOPUH OTHOCUTEIBHOCTH (3 1)
[TocTynaTel TEOpUH OTHOCHUTEIBLHOCTH M CIICJACTBUSA M3 HHUX. MIHBapMaHTHOCTh MOJYJSA CKOPOCTH CBETa B Bakyyme. DHeprus mokos. CBs3b MacChl H
SHEPTUH CBOOOHON YACTHIIBI

KBantoBasi ¢pusuka. @®uszuka atroma u atromHoro siapa(1l7+3peseps=20 u)
l'umoteza M. Ilnanka. ®@orosnekrpuueckuii 3gdext. OnbiTeiCToneroBa. 3akoHbl GoTtorddekra. YpapHenue DiHmTerHa. PotoH. KoprmyckymnspHo-
BoJIHOBOMAyanu3M. CooTHolIeHHE Heonpeaenénnocreii I eizendepra.
[TnanerapHas moaens aroma. OObsICHEHHE TMHEHYaTOro CIIeKTpa BOJIOPOIaHa OCHOBE KBAHTOBBIX MOCTYIaToB bopa.
CoctaB M CTpPOEGHHE ATOMHBIX sAep. DHEPrus CBSA3ZMATOMHBIX sAep.Buabl pagroOakTUBHBIX NPEBPAILECHUN aTOMHBIX SAE€p. 3aKOH pPaguO0aKTUBHOIO
pacniana. Snepneie peakuuu. Llennaspeaknus nenenus saep. llpumenenue saiepHonsIHEprum.
DneMeHTapHble YacTullbl. OyHIaMeHTalbHbIEB3aUMOIEHCTBHUS.

JlabopaTopHble padoThI:
16. HabnrogeHue CIIONIHOTO U JIMHEHYaToro creKTpoB. MccaenoBanue cekTpa BOA0poaa
17. Onpenenenue UMIYNIbca U YHEPTUU YACTHUIBI TIPU ABHKEHUU B MATHUTHOM T10JI€



KonTpoabHbie padoThI:
7. KBanToBas ¢puznka

Ctpoenue Bcenennoii(54)
ConHeuHasi cucTeMa: IUIAHETHI W Majble Teia, cucrema 3emisi-Jlyna. Crpoenwme u sBosrornus Connia u 3BE3a. Kiaccudukanus 3BE3a. 3BE3ABI U
HUCTOYHHUKU UX SHCPIUH.
lNanaktuka. CoBpeMeHHBIE MTPEACTABICHHS O CTPOSHUU U BOJIONMU BeenenHo.

JlabopaTopHas pabora:
18. Ompenenenue nepuoaa oOpamnieHuss ABOWHBIX 3BE3I.

IMoBTopenue — 3 u (B 10 kiaacce).






3. TemaTnueckoe IVIAHUPOBAHMUE

TemaTnueckoe Coaepikanue 1o Temam OcHoBHbIE BH/IbI 1€SITEILHOCTH Y4AIIMXCS
IUIAHMPOBaHHUe
10 xaacc(684, 2 u B HeeJ110)
BBenenne. ®u3nka U eCTECTBEHHO - HAYYHBIH MeTO/] O3HAHUS NPUPOABI. 1 4.
®dusuka u dusuka - OOBSCHATH Ha MPUMEPAX POJIb U MECTO (PU3UKH B (POPMHUPOBAHUH COBPEMEHHOUN HAyYHON KapTHHBI
€CTECTBEHHO - (¢yHaMeHTalbHAas  HayKa O | MUpa, B Pa3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B MPAKTUYECKOM JIEATEIBHOCTH JIIOJIEH;
HayyHbld MeTos1 | mpupoje.  HayuHblif ~ MeTox | 1eMOHCTPUPOBAThH Ha MPUMEPAX B3aUMOCBA3b MEXAY PU3UKON U IPYTUMU €CTECTBEHHBIMU HayKaMU;
MO3HAHUS MO3HAHUS. BOCIIPOM3BOJUTH CXEMY HAyYHOTO MO3HAHUS, MPUBOIUTH MPUMEPHI €€ NCIIOJIb30BaHUS
MIPUPOIbI Metonel  uccnenoBanud | [laBaTh onpe/enieHre MOHSITUH U paclio3HaBaTh UX: MOJIENb, Hay4Has TUIIOTE3a, PU3ndecKasl BeJIU4rHa,
I 4. (buznuecknx SBJICHUHU. | (U3NUecKoe SBJIEHUE, HAaydyHbI ¢akT, ¢u3nYecKudl 3aKkoH, (Qu3MUecKas TEOopHs, MPUHIIMII
MogenupoBanue  (HU3UYECKUX | COOTBETCTBUSI.
sBJICHUN U mporieccoB. Hayunbsie | OG0CHOBBIBaTh HEOOXOJMMOCTh HCIIOJB30BAHUS MOJENEH sl onmucaHusi (U3MUECKUX SBICHUN U
(dakTel 1 runoTe3bl. Pusnyeckue | mporeccos. [IpuBoIUTE MpUMeEpbI
3aKOHBl M TpaHMIBl  HX | KOHKPETHBIX SIBJICHUH, MPOIIECCOB U MOJIENIEN I UX OMUCAHUSL.
MPUMEHUMOCTH. ®usznueckue | [lpuBoguts npumepsl (usndeckux BeauuuH. PopMynupoBaTh (GU3NYECKHE 3aKOHBI. YKa3bIBaTh
TEOpUHU u HNPUHLUI | TPAHULBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
COOTBETCTBUS. @usnueckue | [IpyBoaUTh NpUMEpBl UCHOIB30BAHUS (U3NYECKUX 3HAHUM B JI€KOPATHUBHO-TIPUKIATHOM HCKYCCTBE,
BEJINYMHBI. [TorpemHocTy | My3bIKe, CIIOPTE.
U3MEpPEHUN ¢u3nueckux | Oco3HaBaTh LIEHHOCTh HAyYHOTO IMO3HAHUS MUpa Ul YEJI0BEYECTBA B IIEJIOM M JJI KaXKIOro yesloBeKa
BeIUUYUH. Poib M MecTo (U3MKU | B OTAENBHOCTH, BaKHOCTh OBJIAICHHSI METOJ0M HAyYHOTO MO3HAHUS Ul JOCTHXKEHUS ycrexa B JII000M
B (OPMHMPOBAHUU COBPEMEHHOMN | BUJE IPAKTUYECKON AEATENbHOCTU. 'OTOBUTH NPE3EHTALMU U COOOLIEHHS [0 U3YUYEeHHBIM TEMaM
HAay4yHOM KapTUHBI MHUpa, B
IIPaKTUYECKON JESITEIbHOCTU
monei
Mexanuka. 28 4. (274.+14. pe3epn)
Kunemarnka MexaHn4ecKoe IBUKEHUE. JlaBaTh omIpeleNeHHE MOHATUN: MEXaHUYECKOEe ABWIKEHHUE, NOCTYNATEIbHOE JBIDKCHHE, PABHOMEPHOE
6 u. Cucremsl oTcuéra. JBUKECHUE, HEPABHOMEPHOE [IBKEHUE, PABHOYCKOPEHHOE IBIDKCHHE, JBUKEHHE 110 OKPYKHOCTH C

CkansipHble U BEKTOPHBIE
¢bu3nyecKkre BEeJINYHUHBI.
MarepuanbHas TOUKa.
ITocrynarensHOE BUKEHUE.
Tpaexropus, yTs,
repeMelieHre, KOOpAuHara,
MOMEHT BPEMEHH, ITPOMEKYTOK
BPEMEHH.

3aKOH OTHOCUTEJILHOCTH

MOCTOSIHHOM CKOPOCTbIO, CHUCTEMA OTC‘{éTa, MaTepHraJibHasdA TOYKA, TPACKTOpUSA, IIYTh, NEPCMCIICHUC,
KoopAuHaTa, MOMCHT BpPEMCHHU, IIPOMCIKYTOK BPEMCHH, CKOPOCTH PABHOMCPHOI'O ABUKCHUA, CPECIAHSA
CKOPOCTb, MI'HOBC€HHAA CKOPOCTh, YCKOPCHUC, HEHTPOCTPECMUTCIILHOC YCKOPCHUC.

Pacno3naBate B KOHKPCTHBIX CHUTYyallUuidX, Ha6J'II-OI[aTB ABJICHUA: MCXaHHYCCKOC IBHIKXCHHUC,
MMOCTYNATCIIbHOC ABHUIKCHUC, PABHOMCPHOC JIBWKCHUC, HCPABHOMCPHOC IABUKCHUC, PABHOYCKOPCHHOC
ABUIKCHUC, IBUIKCHUC I10 OKPYKHOCTHU C MOCTOSSHHOM CKOPOCTBIO.

BOCHpOI/ISBO)II/ITL SABJICHUS: MCXAHUYCCKOC JBWIKCHHUC, PABHOMCPHOC MAOBUIKCHUC, HCPABHOMCPHOC
ABUIKCHUC, PABHOYCKOPCHHOC ABWXKCHUC, NBUKCHUC IO OKPYKHOCTH C MIOCTOSITHHOM CKOPOCTBIO I
KOHKPCTHBIX TCJI.




JBUKCHUS.
PaBHOMEpPHOE ITPAMOIMHEWHOE
neukeHue. CKopocThb
PaBHOMEPHOTO
MPSIMOJIMHEHHOTO/IBUKEHHUSI.
YpaBHEHHE paBHOMEPHOTO
neokenus. ['paduku
PaBHOMEPHOTO JIBUYKEHUS.
HepaBHoMepHOE nBUKEHHE.
Cpennsisi CKOPOCTb.
MrHaoBeHHass CKOPOCTb.
VYckopenune. PaBHOyckOpeHHOE
JBUKECHHE.

YpaBHEHHE PaBHOYCKOPEHHOTO
nsuxenus. ['paduku paBHO-
YCKOPEHHOTO JIBH)KEHUS.
JIBM>KEHUE 10 OKPY>KHOCTH C
MOCTOSTHHOM MO MOJTYJTIO
CKOPOCTBIO.
LlenTpocTpemMuTenbHOE
YCKOpEHHUE.

JlaGopaTopHblie padoThI:
1. 3yuenue nBu>keHus Tena
10 OKPY>KHOCTH

3amaBarh CUCTEMY OTCUETA JIJIsl OMMCAHUS JBUKEHUSI KOHKPETHOIO TEa.

Pacno3naBarh cuTyaiuu, B KOTOPBIX TEJIO MOKHO CUATATh MATEPUAIBHOM TOUKOM.

OnuceiBaTh TPACKTOPUM JBUKEHUS TeJl, BOCHPOU3BOJUTH JBUKEHHWE M TPUBOIUTH MPUMEPHI TE,
AMEIOIINX 3aJaHHYIO TPACKTOPUIO JBUKEHUS.

Ornpenenath B KOHKPETHBIX CUTYAIUsAX 3HAYCHUSI CKAISPHBIX (PU3UYECKUX BEJIMYMH: MOMEHTA BPEMEHH,
MPOMEKYTKA BPEMEHH, KOOPAUHATHI, IyTH, CPETHEN CKOPOCTH.

Haxoaute MOaynb M MPOEKIIMK BEKTOPHBIX BETUYMH.

Ornpenenath B KOHKPETHBIX CUTYalMSX HAMpaBJICHUE U MPOEKIIMH BEKTOPHBIX (PU3UUYECKUX BEITUYUH:
[EPEMELLEHUs, CKOPOCTH PaBHOMEPHOTO  JBH)KEHUS, MIHOBEHHOW CKOPOCTH, YCKOPEHHS,
LHEHTPOCTPEMUTENBHOTO yCKOpEHHUs. [IpUMEHATh 3HaHUS O JNEHUCTBUSAX C BEKTOpAaMH, MOJYYEHHBIE Ha
ypOKax TE€OMETPHM ¢ mnomombio uudposoii snadoparopuu. 3aNUCHIBATH ypaBHEHUS PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO  MEXaHW4eCKOTo  JBKeHHs. CoOCTaBiATh ypaBHEHUS PABHOMEPHOTO U
PaBHOYCKOPEHHOTO TMPSIMOJUHEHHOTO JBWXXEHHS B KOHKPETHBIX cuTyauusx. Orpeaenarts o
ypaBHEHUSIM TMapaMeTpbl ABWXKeHUs. [IpuMeHATh 3HAHUA O TOCTPOCHWHM U UTEHUU TPaPUKOB
3aBUCUMOCTH MEXIYy BEIMYMHAMH, MOJTYYCHHBIC Ha ypokax anreOpbl. CTpouTh Tpaduk 3aBUCUMOCTH
KOOpAWHATHl MaTEPHAIBHOW TOYKH OT BPEMEHHU NBIKEeHHSA. OmnpenensiTe 1o rpaduky 3aBHCHMOCTH
KOOPJIMHATHI OT BPEMEHU XapaKTep MEXAaHUYECKOrO JBWKEHUS, HAYAIIBHYIO KOOPAUHATY, KOOPAUHATY B
YKa3aHHbII MOMEHT BPEMEHH, HW3MEHEHHUE KOOPJMHATHI 3a HEKOTOPBIM MPOMEXKYTOK BpPEMEHH,
MIPOCKOHUIO CKOPOCTU ()IJISI PaBHOMCPHOTO prIMOJ'H/IHeI‘/'IHOFO 21BI/I>I<eHI/I$I) ¢ moMombl uHdpoBoii
JadopaTopum.

Onpenenarpy 1o rpaduKy 3aBUCUMOCTH TMPOEKIIMH CKOPOCTH OT BPEMEHH XapaKTep MEXaHWYECKOTO
JIBU>KEHUSI, HAYaJIbHOW CKOPOCTH, MPOEKIUI0 YCKOPEHUS, I3MEHEHNE KOOPANHATHI ¢ moMombio uugpoBoi
aagoparopun. OmnpenensaTe 1Mo rpaduKy 3aBUCHMOCTH TPOCKIUU YCKOPEHUS OT BPEMEHH XapaKTep
MEXaHUYECKOTO JIBUKECHHS, I3BMEHEHHUE TIPOCKIIUUA CKOPOCTH 32 ONPEIAECIEHHBIA MPOMEXKYTOK BPEMEHHU.
JlaBaThb omnpejesieHne MOHATH: a0COTIOTHO TBEPAOE TEJIO0, MOCTYMATEIBHOE U BpallaTeIbHOE IBHKCHHS
a0CoJIIOTHO TBEPIOTO Teia. Pacro3HaBaTh B KOHKPETHBIX CUTYAIMsIX, BOCIPOW3BOJIUTH W HAOIIIOIATh
MOCTYIATEILHOE U BpaIlaTeIbHOE IBKEHUS TBEPIOTO Tena. [IpuMeHsTh Moaenb abCOTIOTHO TBEPAOTO
Tea JUISL OTIMCAHUS IBHXKEHUS TeJ. BBIYMCIIATE 3HaUY€HHUE YIJIOBOM U JIMHEHHON CKOPOCTEM, 4aCTOThI
U TieproJia oO0palleHus B KOHKPETHBIX CUTyalusax. PasnmuuaTe MyTh W NEpeMElIeHHe, MITHOBEHHYIO U
CpEeIHIO CKOpOoCTU. M3MepsATh 3HAYEHUs MEepEeMENICHUs, MYyTH, KOOPAUHATHI, BPEMEHHU JBUKCHUS,
MTHOBEHHOM CKOPOCTH, CpEIHEW CKOPOCTH, YCKOPEHHMS, BPEMEHMU JIBIKCHHUS ¢ moMompbio uupoBoii
aaGoparopun. PaboTaTh B mape HpH BBHINOJHEHHWH JA0OPATOPHBIX PAOOT W IMPaKTUYECKHUX 3aJIaHHM.
ITpumensaTs MOJIEJIN «MarepuasbHas TOUKA»,KpaBHOMEPHOE MPSIMOJTUHENHOE
JBIDKCHHE», KPAaBHOYCKOPEHHOE JIBHJKCHHEM ISl OINMUCAHUS JIBHOKCHHSI PEaTbHBIX TEl M OOBEKTOB,
M3Yy4aeMbIX B Kypce OMOJIOTHH

3aKOHEBI
TUHAMUKHA
Hrrotona
4y,

SIBnenue nnepuuu. Macca u
cuna. HepuuanpHble CUCTEMBI
oTcyéra. B3auMoielicTBue Tel.

Cnosxenne cui. [lepsblii, BTopoit

U TpeTuil 3akoHbl HproTOHA.

JlaBaTb oIpeiclieHHE TMOHATUM: WHEpPLUsA, WHEPTHOCTb, Macca, CWIa, PaBHOACHCTBYIOIIAs CUIa,
UHeplanbHas cuctemMa oTcuéra. Pacno3HaBark, HaOmOaaTh siBIeHUE MHepUUU. [IpuBOANTH MpUMeEpHI
€ro NpOSIBIICHUS] B KOHKPETHBIX cUTyauusiX. OOBSICHATP MEXaHMUYECKHE SBJICHHS B HMHEPIMAIbHBIX
cucreMax OTcué€ra. BeiiensaTs neicTBUs Tel APYr Ha Apyra U XapakTepu3oBaTh UX cuiaMu. [IpuMeHAaTs
3HaHMsST O JEWCTBHUAX HAJ BEKTOpaMM, IIOJIY4YEHHbIE Ha Ypokax reomerpuu. Omnpenensrsb
PaBHOJEHCTBYIOLYIO CHIIY ABYX cwil. POpMyJIMpOBaTh NEPBBIM, BTOPOH U TpeTUH 3akoHbI HbroTOHA,
YCJIOBUSI MX NPUMEHUMOCTHU. IIpUMEHATh MepBbIN, BTOPOM U TpeTui 3akoHbl HpioTOHA Ipu penieHuun




pacuy€THBIX 3a/1a4.
DopMyJIMpOBaTh NPUHLMI OTHOCUTENBHOCTHU ["anuiies

Cuisl B
MEXaHUKE
54.

3aKOH BCEMUPHOI'O TATOTEHUSI.
I'paBUTaLIMOHHAS TIOCTOSIHHAS.
Cuna tspxectu. Bec u
HEBECOMOCTb.

Cunsl ynipyroctu. 3axoH ['yka.
Cunbl TpeHuUsL.

JlaGopaTtopHbie paGoThi:

2. smepenue xECTKOCTH
TPY>KHUHBI.

3. N3mepenue kordunmeHTa
TPEHHSI CKOJIBKEHHSI.

[lepeunciiATe BUABI B3aUMOJCHCTBUA TEJ W BUJIBI CUJI B MEXaHUKE. JlaBaTh ONpeneseHue MOHSATUM:
CHUJIA TSYKECTH, CUJIA YIIPYTOCTH, CUJIa TPEHUS, BEC, HEBECOMOCTD.

@opMyJIUpOBaTh 3aKOH BCEMUPHOTO TATOTEHUS M YCIOBUSA €ro npuMeHuMoctH. Haxomute B
JIOTIOJTHUTENIFHON JuTeparype u HMHTepHeTe wuHPOpManuioo 00 OTKpbITHH HbIOTOHOM 3akoHA
BCEMUPHOTO TATOTEHUSA. [[pUMEHATh 3aKOH BCEMUPHOTO TATOTEHUS MPU PEIICHUU KOHKPETHBIX 3a/1ad.
PaccunThIBaTh CUITy TSIKECTH B KOHKPETHBIX CUTYalHsIX. BBIYMCIATH BEC TEM B KOHKPETHBIX CUTYALUX.
HaszpiBaTh CXOACTBO M pa3iiMyuMs BeCa M CUJIbI TSDKECTU. Pacrio3HaBaTh W BOCHPOU3BOJUTH COCTOSIHUE
TEJ, TPU KOTOPHIX BEC TeJla pPaBeH CHUJIE TSHKECTH, OoJblie uid MeHblne e€. OmnuceiBaTh H
BOCIIPOM3BOJIUTh COCTOSIHME HEBECOMOCTH Teja. ['OTOBUTH Mpe3eHTAIMU M COOOIICHHUS O MOBEICHUU
TEJl B YCIOBHUSIX HEBECOMOCTH, O TOJIETaX YEJIOBEKAa B KOCMOC, O JOCTMKEHHSX HAIIed CTpaHbl B
MOJITOTOBKE KOCMOHABTOB K MOJIETAM B YCJIOBHSIX HEBECOMOCTH.

Pacro3naBath, BOCIpOM3BONUTh M HAOJIOAATHh pa3ivYHbIe BUABI nedopmaruu Teia. PopMynupoBaTh
3akoH ['yka, rpaHHIbl €ro MPUMEHHMOCTH. BBIUMCIATE W U3MEPSATH CUIY YIPYTOCTH, >KECTKOCTH
npykuHbl. Pacmo3HaBath, BOCIPOM3BOIUTh, HAOMIOAATh SIBIICHUS CYXOTO TPEHUS MOKOS, CKOJBKEHUS,
KadeHWUsl, SIBJICHUE COTTPOTUBIICHUS MPU JIBIKEHUM TeJla B KUJKOCTH WK Ta3e. M3mMepsTh U n300paxath
rpauYecKu CUIIBI TPEHUS TOKOS, CKOJIbKEHUSI, KAUeHUsI, )KUJIKOTO TPEHUsI B KOHKPETHBIX CHUTYaITUsX.
Hcnons3oBath GopMyiTy /Jisi BBIYUCICHUS CUITBI TPEHUS CKOJILKEHUS TIPU PEIICHUHN 3a/1a4.

N3MepAaTh Cuily TSXKECTH, CHIIY YOPYrOCTH, BEC Teja, CUITY TPEHUS, YIUTMHEHHUE TTPYKUHbI

Onpenenar ¢ TOMOIIBI0 KOCBEHHBIX HM3MEPEHHH JKECTKOCTb MPYXKHUHBI, KOA(DPUIIMEHT TpeHus
CKOJILKEHHUS ¢ nomMoibio nudposoii 1adopaTopum.

PaboTaTh B mape npu BHIMOJTHEHUH TPAKTHICCKUX 3aTaHHUH.

Haxomute B momonHuTensHOUW JuTepatype W MHTepHeTe MHGOpMAIMIO O BKIAJAE Pa3HBIX YUEHBIX B
pa3BUTHE MEXaHUKU. [ OTOBUTH NMpE3CHTAIIMKM M COOOIICHHUS 110 U3YYCHHBIM TEMaM.

3akoH
COXpaHEHUs
HMMITYJIbCA
3q.

Nmnynec tena. UMnynbse cuibl.

3aKkoH COXpPaHCHUA UMITYJIbCAa
TCIAa.
PeakxtuBHOEC JABHXKCHHUC

JlaBaThb omnpejelieHne MOHATHIA: UMITYJIbC MaTepUaIbHON TOUKH, HMITYJIBC CHUJIbI, HMITYJIBC CUCTEMBI TEJl,
3aMKHYTasl CHCTEMa TeJl, PEaKTHUBHOE JIBH)KCHHUE.

Pacnio3naBatb, BOCIIpOM3BOANTH, HAOMIOAATh YIPYTrUe W HEYNPYTUe CTOJIKHOBEHHUS TEJ, PEaKTUBHOE
JIBIDKEHHE.

HaxomuTh B KOHKPETHOH CHUTyalluu 3HAYCHHs] UMITyJbCAa MAaTEpUATbHONW TOYKUM M HMITYJIbCA CHIIBI.
DopMyIHPOBATH 3aKOH COXPAaHEHUSI UMITYJIbCA, TPAHUIIBI €r0 MPUMEHUMOCTH.

CocTaBisaTh ypaBHEHUS, ONUCHIBAIOIIME 3aKOH COXpPAaHEHHsS] HMITyJbCa B KOHKPETHOW CHUTYyalluH.
Haxoauts, ucnonb3ysi COCTaBIEHHOE YpaBHEHUE, HEM3BECTHBIC BETUYHHBI.

Co3nmaBaTh cHUTyalldd B KOTOPBIX MPOSIBISETCS 3aKOH COXpaHEHUs uMmmnyibca. Haxoauts B
JOTIOTHUTEIbHOU uTepaType u uTepHere nHGOpMaIUIO MO 3a1aHHOM TeMe.

l'oToBUTH Mpe3eHTaluu U COOOIIEHHS 0 W3YUYEHHBIM TeMaM. | OTOBUTh MPE3EHTAIMU U COOOIICHUS O
noJIE€Tax YeIOBEeKa B KOCMOC, O JOCTUKEHHSIX HALllEH CTpaHbl B OCBOEHHH KOCMUYECKOTO MPOCTPAHCTBA.
PaGoTtath B mape WM rpynne npy BHIIOJHEHUH MPAKTHYECKUX 3aJaHHH

3akoH
COXpaHEHUs
MEXaHUYECKON

PaGora cunpl. MoOLIHOCTE.
Kunernueckas sneprus. Pabota
cwibl TsDkecTd. [loTeHmannrHas

I[aBaTL ONpCACIICHUC MOHSTHHN: pa60Ta CUJIbl, MOHIHOCTH, KHHCTHYCCKAsA SHCPIrUsi, NMOTCHIHUAJIbHAA
OHEPTIU:, MOJIHAd MCXaHUYCCKAA SHCPIrusd, U30JIUPOBAHHAA CUCTEMA, KOHCCPBATHBHAA CUJIA. Brerauciars
B KOHerTHOﬁ CUTyallUl 3HAYCHHA (I)I/ISI/I‘-ICCKI/IX BCJIIMYHNH: paGOTBI CHJIBI, pa60TBI CHUJIBI TAXCCTH,




SHEPIruu SHEPTHUs Tella B TPABUTAIIMOHHOM | pabOThI CHJIBI YIPYTOCTH, PaOOThI CHJIBI TPEHHs, MOIIHOCTH, KMHETHYECKOW PHEPTruH, W3MEHEHHS
ou.=4y.+1y. noJie. PaGoTa cuiibl ynpyrocru. KMHETUYECKOM JHEPruy, NOTCHIUAIBHOW DHEPIMM TeJI B TPABUTALIMOHHOM IIOJIE, ITOTEHIUAJIbHON
pe3eps [ToTenumanpHas SHEPTHS YIIPYTO | SHEPTUU YNPYro AehOPMUPOBAHHOTO Tela, MOJHON MexaHHMuecKoi »Hepru. CocTaBisATh ypaBHEHHS,
ne(opMHPOBAHHOTO TeJa. CBA3BIBAIOIIME DPA0OOTY CHIIBI, ACUCTBYIOIIEW HA TEJIO B KOHKPETHOW CHUTyallud, C W3MEHEHUEM
3aKOH COXpaHEHHUs KMHETUYECKOM »HHeprum Tena. HaxoauTs, HUCHOJB3ys COCTABICHHOE YpPAaBHEHHE, HEU3BECTHBIC
MEXaHUYECKON DHEPTUH. BEJINYUHBI.
@opMyIMpOBaTh 3aKOH COXPAHEHHs IIOJHOM MEXaHWYECKOW DSHEpPruM, Ha3blBaTh TI'PAHMUIBI €ro
JlabopaTopHble padoThbI: MIPUMEHUMOCTH.
4. Nzyuyenue 3akoHa coxpaHeHust | COCTaBIsATh YpaBHEHMsI, OIMCHIBAIOIIME 3aKOH COXPAHEHHs IOJIHOM MEXaHWYECKOM »JHEepruu, B
MEXaHUYECKOM DHEPTUH. KOHKPETHOM cuTyannu. HaxoauTs, UCHIOIB3ysl COCTABIIEHHOE YPaBHEHHUE, HEM3BECTHHIC BEJTUYMHBI.
CoznaBaTh CUTyallud, B KOTOPBIX MPOSIBISETCA 3aKOH COXPAHEHHs MOJHOW MEXaHUYEeCKOW SHEpruu.
KoHnTpoJbHble padoTbI: BBINOTHATE 9KCNIEPUMEHTAIBHYIO IPOBEPKY 3aKOHA COXPAHEHUS MEXAHUYECKOM SHEPTHH ¢ HOMOLIbIO
1. MexaHuka undposoii nadoparopun. BBIITOIHATE KOCBEHHBIE M3MEPEHMS HMMITYJIbCA TEJId, MEXAaHWYECKOW JHEPTrHUH
Tena, pabOThl CUJIBI TPEHUS ¢ momombio uudposoii nadoparopuu. PaboTaTh B mape, rpymnmne Inpu
BBITMIOJITHEHUM TPAKTUYECKUX 3aJaHui. Haxonuth B JOMOJHHUTENBHOM JuTepaTtype u MHTepHeTe
rnH(popMaIHIo 10 33JaHHON TEME.
[IprMeHATh 3aKOHBI COXPAaHEHHSI HMMITYJbCa M MEXAHWYECKOW SHEpPruu Ul ONHUCAHUS JIBUKEHUS
peaIbHBIX TEN
Crartuka PaBHOBeCHE MaTepHalIbHOM JlaBaTh omnpeneneHrue MNOHSATUN: PaBHOBECHE, YCTOMYMBOE PAHOBECHE, HE YCTOMYHMBOE PAaHOBECHE,
34 TOYKHU U TBEPAOIO Tena. Buasl 0e3pa3InyHOe PaBHOBECHE,IJIEUO CUJIBI,MOMEHT CHJIbl. HaxoquTh B KOHKPETHOM CHUTyallud 3HAYEHUs
paBHOBecHS. Y CIIOBUSA mieda cwibl. MoMeHTa cuibl. IlepedncnsaTe ycilioBUS paBHOBECHS MAaTE€pUAIbHON TOYKH M TBEPIOIO
paBHOBECHS. Tena.CocTaBIAThYpABHEHUS,0NIUCBIBAIOIIAE  YCIOBHS PAaBHOBECHS, B KOHKPETHBIX CHUTYalMUsX.
MoOMEHT CubL. Onpenenatb, MCHOJIB3YSd COCTAaBIIEHHOE YpPAaBHEHWE, HEU3BECTHblE BeIMYMHBLPacrno3HaBarh,
BOCIIPOM3BOJUTh U HAONIOATh pPA3IM4YHbIE BHIBI paBHOBECHS Tel. M3MepsaTh cuily ¢ MOMOIIBIO
JlabopaTopHas padora: IOPYKUHHOIO JMHAMOMETpa, M3MEpPAThII Jieuo cuiibl. Paborare B mape, rpynmne IpHU BbIIOJHEHUU
5. U3ydenue paBHOBeCHs IpakTHUeCKUX 3afaHuil. HaxonuTbB momonHuTenbHO nuTeparype u MHTepHeTe uHPOpMAIMio O
Teja 1oJ1 AEHCTBUEM 3HAUEHUU CTATUKH B CTPOUTEIBCTBE, TEXHUKE, ObITY, 00BbsicHEHUE (OPMBI U Pa3MEPOB OOBEKTOB
HECKOJIBKUX CHJL. npuponbl. ['OTOBUTH Mpe3eHTaMu W COOOLIEeHUS MO 3aJaHHbIM TemaMm. PabGotate B mape mnpu
BBINIOJTHEHUH J1TA00PATOPHOM pabOTHI.
OcHoBBI JaBnenue. 3axon [lackans. OnuceiBaTh MEXaHWYECKYI0 KapTHHY mupa. [lepeuncnsite O0ObEKTHI, MOJAETH, SBIEHUs, (puznyeckue
ruApoMexaHuku | PaBHOBecHe )KHJIKOCTH U rasa. BEJIMYMHBI, 3aKOHBI, HAay4Hble (DaKThl, CpeICTBAa OMHUCAHHS, pAcCMAaTPUBAEMBbIE B KIACCHUYECKOU
2y, 3akoH Apxumena. [TnaBanue mexanuke. @dopmynupoBaTh MNpsAMYI0 U OOpaTHYIO 3aJauyd MEXaHUKU. YKa3blBaThb TIPaHUIIBI
TeJ. INPUMEHUMOCTH MOJIENE M 3aKOHOB KJIACCMUECKOM MexaHWKd. Has3piBaTh mpumepsl MCHOJIb30BaHUS
MOJIEJIEH U 3aKOHOB MEXAHMKH Il ONMCAHUS JIBUKEHUSI PEAJIbHBIX TEJ
MoutexysipHasi pu3nka u repmoauHamMuka. 18 4. (174.+14. pe3eps)
OcHoBBI MonekyspHO - KHHETUYEeCKas JlaBaTb ompeneiacHue MOHATHUN: TEIJIOBBIE SBIECHUSA, MAKPOCKOIMYECKUE TENa, TEIUIOBOE IBHKCHHUE,
MOJIEKYJIAPHO- teopust (MKT) cTpoenus OpoyHOBCKOE JBHXEHHE, AU(D(DY3Hst, OTHOCUTEIbHAs MOJIEKYJspHAs Macca, KOJMYECTBO BEILECTBa,
KMHETUYECKON BEILIECTBA U €€ MOJISIPHAs Macca, MOJIEKYJa, Macca MOJIEKYJIbI, CKOPOCTb JBUKEHUS MOJIEKYJIbI, CPEAHAS KUHETUYECKas
teopun (MKT) | skcnepuMeHTaIbHBIE SHEPTHsl MOJIEKYJIbI, CUJIbI B3AMMOIECHCTBUS MOJIEKYJI, UI€aJIbHbIN a3, MUKPOCKOIIMYECKHAE TTapaMETPHI,
3u. JI0Ka3aTesbCcTBa. bpoyHOBCKOE MaKpOCKONMYECKHE IMapaMeTphl, JABJICHUE Ta3a, aOCOJIIOTHas TEeMIEepaTypa, TEIUIOBOE PaBHOBECHE,




JBUKECHHE.
Temmeparypa u TenIOBOE
paBHoBecue. kansl Llenscusa u
KenbBuna. AbconoTHas
TEMIIepaTypa Kak Mepa CpeIHen
KMHETUYECKON YJHEPTUU
TEIUIOBOTO JABM)KEHHUS YaCTHUIL
BEIIECTBA

Cunbl B3aMMOJEHCTBUS MOJIEKYI
B Pa3HBIX arperaTHbIxX
COCTOSIHUSIX BelecTBa. Mojenb
«uaeanbHbIN ra3y./laBienne
ra3a. CBsi3b MKy JaBJIECHUEM U
CpeaHEeN KUHETHYECKOM
SHEeprueil NocTynaTeJIbHOro
TEIUIOBOTO JIBHKEHUSI MOJIEKYJT
UJealbHOTO Ta3a.

OCHOBHOE ypaBHEHHUE
MOJIEKYJISPHO-KUHETUYECKO N
TEOPHUH UAECAITBHOTO rasa.

JlaGoparopHnasi padora

6. M3amepenue Temmneparypsl
AKUJKOCTHBIMH U U(POBBIMU
TEPMOMETPAMH.

MKT. Ilepeuncnsate MUKpPOCKOIIMYECKHE U MAKPOCKOIIMYECKHUE IIapaMETPBbI rasa.
IIepeunciars ocHoBHble mnonoxeHus MKT, npuBoauTe npumepsl, pe3yiabTaTbl
OIIMCBIBATh IKCIIEPUMEHTBHI, JOKa3bIBAIOLIUE UX CIIPABEIIMBOCTD.

Pacno3naBate M ONMCHIBaTH SBICHHS: TEIUIOBOE JBIXKEHHE, OpPOYHOBCKOE JBWXKEHHE, IUPPY3HsL.
Bocnpou3Boaute M OOBACHATH OMBITHI, JAEMOHCTPUPYIOIIHE 3aBHCHMOCTH CKOPOCTH au(pQy3unu OT
TEMIIepaTypbl W arperatHoro COCTOsHUS BemectBa. HaOmiomate auddy3uro B KHUIKOCTAX M ra3ax.
Hcnons3oBars IIOJTy4CHHBIE Ha ypoKax XUMHH
YMEHUS ONPEIENATh 3HAYEHUSI OTHOCUTEIBHON MOJIEKYJIIPHOM MAacChl, MOJSIPHOW MacChl, KOJIMYECTBA
BEIIECTBA, MAaCChl MOJICKYJIBI, (DOPMYITHPOBATh (PU3MUECKUN CMBICIT TIOCTOSIHHON ABoranpo. OneHuBaTh
pazmep moJiekynbl. OOBSCHATh OCHOBHBIE CBOMCTBA arperaTHhIX COCTOSIHUM BeliecTBa Ha ocHoBe MKT.
OnuceiBaTh MOJENb «HaeanbHbIN Ta3»y CoctaBisath ocHOBHOE ypaBHeHHe MKT wuaeanpHOro rasza B
KOHKpEeTHOU cuTyanuu. OnpeaensiTs, UCHOIb3ys COCTaBICHHOE YPABHEHHE, HEU3BECTHbHIE BEIINYNHBI.
CocTaBisaTh ypaBHEHHE, CBSA3BIBAIOIIEE JABJICHHE HJICATBHOIO Ta3a CO CpeJHeH KHHETHYeCKOu
SHEeprueil MoJIeKyl, B KOHKpETHOM curyauuu. OmnpenensiTh, HCIOIb3ysd COCTABIEHHOE YypaBHEHHE,
HEWU3BECTHBIE BEJIUYHHBI.

OnuceiBath crocoObl u3MepeHuil Temmneparypbl. CpaBHuBaTh mkanbl KenbBuna u Llenbcus.
CocTaBiiaTh ypaBHEHME, CBs3bIBaloOllee aOCOJIOTHYIO TEMIIepaTypy HIeallbHOTO Ta3a CcO CpeaHei
KMHETUYECKON DHEPrued MOJIEKYJ, B KOHKPETHOM cuTyanuu. OmnpenensTs, UCIOJIb3ys COCTaBIECHHOE
YpaBHEHUE, HEM3BECTHbIE BEIWYMHBI. COCTaBIIATh YpAaBHEHHE, CBS3BIBAIOIIECE TABICHUE HACATBHOTO
raza ¢ aOCOJIOTHOW TeMIepaTypoid, B KOHKpeTHOW curyaruu. OnpenemnsiTh, ¢ nomompbio uudpposoii
JAaGoparopun, HEWU3BECTHBIE BEIWYMHBL [I3MepsATh TeMiiepaTypy JKHMIKOCTH, ras3a >XUAKOCTHBIMH H
U (POBBIMU TEPMOMETPAMHU.

PabGortate B mape, rpymnme mpu BBITIOJHCHHH TMPAKTHYECKUX 3aJaHui. HaxomuTe B JOMOTHUTEIHHOM
muteparype U VHTepHeTe CBeOeHUs IO HMCTOPUU Pa3BUTHS ATOMHUCTHYECKOM TEOPUU CTPOECHUS
BELLECTBA.

HAOIIOIEHHI U

VYpaBHeHnue
COCTOSTHUS

rasa.
4y,

YpaBHEHHE COCTOSHUSA
HJIeaTbHOTO Ta3a. YpaBHEHUE
Menneneea - Kianeitpona.

N3omnporieccrl. ['a3oBbie 3aKOHBI.

JlaGopaTropHas padora:
7.9KcrIepuMEHTalIbHAS POBEPKa
3akoHa el - JIroccaka

CocTaBisaTh ypaBHEHHE COCTOSIHMSI HIEalbHOrO Tra3a u ypaBHeHHMe MenzeneeBa - Kiamelipona B
KOHKPETHOU CHUTyallud. BBIYUCHIATH, UCIONB3YS COCTaBICHHOE YpaBHEHHUE, HEU3BECTHBIC BEIMYUHBI.
PacrioznaBath M OMMCHIBATH M30IPOLIECCHl B HaeadbHOM raze. dopmynupoBaTh ra3oBble 3aKOHBI U
OTIPENeNATh TPaHULIbI UX NpUMEHUMOCTU. COCTaBIATH ypaBHEHUS [UIS MX ONMUCAHHS. BblUuciiTh,
UCIIOJIb3YS COCTaBJICHHOE ypaBHEHUE, HEU3BECTHBIC BETMUNHBI.

[IpencraBnsaTh B BUAe rpauKoB M30XOPHBIN, H300apHBIA U M30TEPMUUYECKU mpouecchl. OnpeaensiTh
no rpagukaM xapakTep Impolecca M MaKpolapaMeTpbl HICAIBHOTO Tra3a ¢ moMombio uudpoBoii
nadopatopun. M3MepsaTh AaBieHuEe BO3[yXa MaHOMETpaMu W IUGPOBHIMHU JaTYMKAMU JaBIICHUS Ta3a,
TEMIEPaTypy Ta3a - KUIAKOCTHBIMH TEPMOMETpaMU U HU(PPOBBIMU TEMIIEPATYPHBIMHU JaTYUKAMHU ¢
nomompbio uudposoii 1adoparopun. PaboTaTh B mape, rpymnmne Mmpu BHINOJHEHUH MPAKTUYECKUX 3aTaHHM.
Haxomuts B pomonHutensHOM autepatype W VHTepHeTe CBedeHUs MO 3aJaHHOM Teme. ['0TOBUTH
MPE3EHTAIMH U COOOIIEHHS 0 3aJaHHBIM TeMaM. [IpuMeHsATh MOJeNb HAealbHOrO Ta3a JJIs OMUCAHUS
MOBEJICHUS PEAJIbHBIX T'a30B.

B3aumHusbie
MpEBpALLECHUS
JKUJIKOCTHU U

BzauMHgbIie MpeBpaliCHUs
JKHMJKOCTH U ra3za. HacelllieHHBIE
1 HCHACBIIICHHBIC ITAPHI.

I[aBaTL OIIPCACIICHUC MMOHSATHUM: HUCIApCHUEC, KOHACHCANHsA, KHUIICHUC, IUHAMHUYCCKOC PAaBHOBCCHC,
HACHIILICHHBIHN rnap, HE HACHIIICHHBIN mnap.
PaCHOBHaBaTL, BOCIIPOHU3BOJUTD, Ha6J'IIOIIaTB SABJICHUS: UCIIAPCHUC, KOHACHCAIHA, KUIICHUC.




rasza. 1 4.

KuakocTth.
1 4.

Moienb CTpOEHHUS )KUIAKOCTH.
IIoBepXHOCTHOE HaATSKEHUE.

Hepe‘-II/ICJISITL CBOﬁCTBa KUIKOCTH U 06'b5ICHSITb nxX C IIOMOIIBKO MOJICIIN CTpOGHI/ISI
CO3IaHHOI Ha OCHOBE M K T.

JlaBaTp ompeneneHue MOHATHNA: CHJIA TOBEPXHOCTHOTO HATSIKEHHS, KOI(D(OUIMEHT MOBEPXHOCTHOTO
HaTKCHUA. PaCHO3HaBaTI) n BOCHpOI/I3BOILI/ITI) HpI/IMepI)I HpOSIBJIeHI/ISI I[ef/'ICTBI/ISI CHUJIBI HOBerHOCTHOFO
HAaTKCHUA.

JKHIKOCTH,

TBEpapie Tena
I 4.

Moenb cTpoeHHUs TBEPABIX TEIL.
Kpucramnmmaeckue u amopdHbIe
Tena.

HaspiBath cxoncTBa M pasiauuusi TBEPABIX Tel, aMOP(HBIX Tell, )XUIKUX KpUCTAJUIoB. llepeuncnsars
CBOWCTBA TBEPBIX TEII

OCHOBBI
TEPMOIMHAMHUKHI
8 u.=7y.+1y.
pe3epB

Bnyrpennss sHeprus.
TepmonHaMuueckas cucTeMa u
e€ paBHOBECHOE COCTOSIHUE.
Pabora u Teruionepenaya Kak
crocoObl U3MEHEHUS
BHYTPEHHEHN SHEPTUH.
KonndecTBo TEMIOTHI.
TermmoéMKOoCTb.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

[IepBblit 3aKOH TEPMOAMHAMUKH.

AnmabaTHBIN TpoIiecc.
HeoGparumocTh TEIioBbIX
MIPOLIECCOB.
[IpeoOpazoBanus YHEPTUU B
TEIUIOBBIX MalIHAX.

KIIJI TernmoBbIX MallInH.

KonTposibHbIE padoThI:
2. OcHoBbl MKT u
TEPMOIUHAMHUKHU

JlaBaTh omnpeneneHue MOHATHH: TEPMOJMHAMUYECKAash CUCTEMA, W30JIMPOBAHHAA TEPMOAMHAMHUYECKAs
CHCTEMa, PAaBHOBECHOE COCTOSIHUE, TEPMOJMHAMUYECKUN MPOLIECC, BHYTPEHHSS SHEPrUs, BHYTPEHHSS
SHEpPrus HJACAIBHOTO Ta3a, TEIIOEMKOCTh, KOJHMYECTBO TEIUIOTHI, yAENbHAs TEIUIOTa ILJIABJICHHUS,
yaelbHas TEIUIOTa MmapooOpa3oBaHus, yAeIbHAas TEIUIOTa CTOPAHUS TOILIMBA, pab0Ta B TEPMOIUHAMUKE,
00paTUMBIN MPOIECC, HEOOPATUMBIN TPOIIECC, HarpeBaTesb, XOJOAWIBHUK, padouee Teslo, TEIJIOBOM
neurarens KIIJ[ TenoBoro gBurarens.

Pacno3HaBath TEpMOJMHAMUYECKYIO CHCTEMY, XapaKTepHU30BaTh €€ COCTOSIHUE U MPOIIECCH U3MEHEHUS
COCTOSIHHSI.

OnuceBaTh CMOCOOBI W3MEHEHHUS COCTOSIHHS TEPMOJWHAMHUYECKOW CHUCTEMBI TYTEM COBEPIICHUS
MEXaHWYECKOW paboThl U TerUionepeadve.

CocTaBisaTh ypaBHEHHE TEIUIOBOIO OajlaHCa B KOHKPETHOW CHUTyallMd. BbIYHCIATH, HCMONB3YS
COCTaBJICHHOE YPABHEHUE, HEU3BECTHBIEC BEINUMHBI.

Onpenenars 3Ha4YE€HHWs BHYTPEHHEH SHEPIMM HJCANBHOTO ra3a, W3MEHEHUWE BHYTPEHHEH SHEpPruu
UJCaIbHOTO Ta3a, paboThl UAEATBLHOrO ra3a , paboThl HAJl UJCATBHBIM I'a30M, KOJWYECTBAa TEIUIOTHI B
KOHKPETHBIX CUTYAlIUAX ¢ noMoubio nugposoii 1adopaTopun.

Onpenensts 3Ha4eHHe pabOThl MAEaTBHOTO rasza mo rpaduky 3aBUCUMOCTH JaBJIEHUs OT 00bEMa mpu
n300apHOM Mpoliecce.

@opMynHpoBaTh MEPBBIA 3aKOH TepMOAMHAMUKU. COCTaBIATH ypaBHEHHE, ONMCHIBAIOLIEE IEPBBIN
3aKOH TE€PMOJIMHAMUKH, B KOHKPETHBIX CUTYalUsAX IJI1 U30IPOLECCOB B MJI€AJTbHOM Ta3e. BpIuncisaTh,
HCII0JIb3Ysl COCTABJIICHHOE YPABHEHUE, HEU3BECTHBIC BEJIMYUHBI.

Paznuuate oOpatuMble W HeoOpaTuMble mpouecchl. [lonTBepknaTh mmpuMepamMu HeoOpPaTUMOCTh
TEIJIOBBIX MTPOLIECCOB.

[IpuBouTH TpUMEpPHI TEIUIOBBIX ABUIATENIEH, BBIACIATH B IPUMEpax OCHOBHBIE YacTH JBUraTelei,
ONMCBHIBATh NpUHUUI JeicTBUSA. Boruucisate 3Hauenust KIIJ[ TeruoBoro aBurarens B KOHKPETHBIX
CUTYyaLMSIX.

Haxonuts B nutepatype u MHTepHETE MHPOPMALIMIO O MPOOIEeMax YJHEPTETUKH U OXpaHe OKPYKArOIIeH
cpenpl. Y4acTBOBaTh B JUCKYCCHU O MpoOIeMax HHEPreTHKU U OXpaHe OKPYKAIoIIeH Cpeabl, BECTH
JIMAJIOT, OTKPBITO BBIpAXKaTh M OTCTaUBATh CBOIO TOUKY 3PEHUS, BHICIYIIMBATh MHEHHUE ONIOHEHTA.

OcHoBbI j1eKTpoAUHAMUKH. 18 4. (164.+24. pe3epB)

DJIEKTPOCTATHKA | DIIEKTPUUIECKHH 3apsiL.

| JlaBaTh _ompejieNieHMe TOHATHH: DIEKTPHYECKMIl 3apsi, DJIEeMEHTapHbIM JIEKTpPUYECKMi  3apsi,




3aKOHCOXpaHEHUS
AIEKTPUUECKOTO 3apsiia.
DIEeKTpUYECKOe
B3auMoeiictBue. 3akon Kynona.
Hanpsok€HHOCTD M TOTCHITHAT
AIEKTPOCTATUUECKOTO TOJIs,
CBSI3b MKy HUMHU.

JlvHMYM HANPSHKEHHOCTH U
9KBHITOTEHITHAILHBIC
noBepxHocTH. [IpuHIUI
CYIIEPIIO3UIINH IEKTPUICCKUX
noJieid. Pa3HOCTh MOTEHIMATIOB.
DneKkTpuyeckas EMKOCTb.
Konpgencarop.

TOYCUYHBIA OJJCKTPUUYECKUU 3apsl, CBOOOJHBIM DIEKTPUYCCKHHA 3apsij, OJJIEKTPHUYECKOe IOJIe,
HaMPSKEHHOCTh JJIEKTPUUYECKOTO TOJIsA, JIMHUM HANPsHKEHHOCTH AJIEKTPUUECKOTO TOJIsl, OJIHOPOHOE
IEKTPUYECKOE T10JI€, ITOTEHLUA

AJIEKTPUUECKOTO TOJIsl, PA3HOCTh MOTEHIIMAIOB, SHEPTHs AJIEKTPUUECKOTO MOJIsl, SKBUIOTEHIIMAIbHAS
MOBEPXHOCTh, JJEKTPOCTATHYECKAsh WHAYKUHUS, TOJSpU3AIUs JUAJICKTPUKOB, JUAJICKTpUYECKas
IIPOHMIIAEMOCTD BEIIECTBA, MIEKTPOEMKOCTh, KOHJIEHCATOP.

Pacrio3naBark, BOCHPOHM3BOMUTL M HAOIIONATh Pa3IUYHBIC CIIOCOOBI AneKkTpu3anuu Tell. OOBICHATH
SIBJICHUE AJIEKTPU3aLMY HA OCHOBE 3HAHUN O CTPOEHUU BEILIECTBA.

OnuceIBaTh U BOCIIPOU3BOIUTH B3aUMOICHCTBHE 3aPsIKEHHBIX TEJ.

OnuceiBaTh  MPUHIIMI JIEHCTBHS 3JIEKTPOMETpA.

DopMynHpOBaTh 3aKOH COXpPAaHEHUS IECKTPUUECKOTO 3apsi/ia, YCIOBUSI €r0 MPUMEHUMOCTH.

CocTraBiTh ypaBHEHHE, BBIpa)karoliee 3aKOH COXPAHECHHS DJEKTPUUYECKOTO 3aps/ia, B KOHKPETHBIX
cuTyanusx. BeIaucisaTh, UCIONB3ys COCTABICHHOE YPaBHEHUE, HEU3BECTHBIC BEJIMUMHBI.
®opmynupoBath 3akoH KynoHa, ycinoBus ero nmpuMeHUMOCTH. COCTaBIsTh ypaBHEHHE, BBIPAXKAIOIIIEE
3akoH KynoHa, B KOHKPETHBIX CHUTYyalHsX. BBIYHCIATH, HCHOJIB3yS COCTaBICHHOE YypaBHEHHUE
HEU3BECTHHIC BEJTUYHHBI.

Beruncnsate 3HaueHWe HANMPSOHKEHHOCTH TIOJS TOYEYHOTO JJICKTPUYECKOTO 3apsifa,  OMpEeIessiTh
HalpaBJieHHE BEKTOpa HAMpsOKEHHOCTH B KOHKpPETHOW cutyamuu, DopmMynupoBaTh NPHHIIMIT
CYINEPIIO3UITMU AJIEKTpUUECKUX Tmojei. OnpenensTe HampaBlieHHEe W 3HAYCHHE Pe3yIbTHPYIOIMICH
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJISI CUCTEMBI TOYEUHBIX 3aPSA0B ¢ nomMoubio uudposoii 1adoparopuu.
N300pakaTh 3IEKTPUIECKOE TMOJI€ C MOMOIIBIO JIMHUN HaNpsHKEHHOCTH. Pacmo3HaBaTh M M300pakaTh
JUHUW HaNpsHKEHHOCTH TMOJIS TOYEYHOTO 3apsAd, CHCTEMbl TOYEUYHBIX 3aps/ioB, MapajuieIbHON
IJIOCKOCTH, JIBYX MAapaJUIEIbHbIX INIOCKOCTEH, OTHOPOJIHOTO U HEOJHOPOJIHOTO AJIEKTPUUYECKUX MOJIEH.
Onpenenars Mo JMHUAM HANPsHKEHHOCTH AJIEKTPUYECKOTO MOJIS 3HAKKM M XapaKTep pachpeneieHUs
3apsI0B.

Onpenenars NOTEHIMAN 3JIEKTPOCTATUYECKOTO MOJIA B JAHHOW TOYKE IOJISI TOUEYHOTO 3JIEKTPUYECKOTO
3apsi/ia, pPa3sHOCTh IOTEHLMAJOB, HAIPSIKEHUE B KOHKPETHBIX CHUTYalUAX ¢ NOMOIIbIO undpoBoii
aaGoparopun. COCTaBIATh YPAaBHEHHMsSI, CBS3BIBAIOIIHME HAIPSIKEHHOCTh 3JEKTPUYECKOIO IOJIS ¢
Pa3HOCTBIO MOTEHIUANOB. BBIYUCIATE, UCNIOJIB3Ys COCTABIECHHOE YPABHEHUE, HEU3BECTHBIE BEJIMYHHBI.
N306paxaTh 3KBUNOTEHLHUAIbHBIE OBEPXHOCTH 3JEeKTpUYecKoro 1moJist. Pacno3HaBate M
BOCIIPOM3BOJUTh  3KBUIIOTEHIMAIbHBIE TOBEPXHOCTU MOJISI TOUEYHOIO 3apsi/ia, CUCTEMbl TOUYEYHBIX
3aps/IoB, 3apsSHKEHHOM IUTACTHUHBI, JBYX MapajlIeNIbHBIX INIOCKOCTEH; OJHOPOAHOTO M HEOAHOPOIHOTO
3IEKTPUYECKUX MOJIEH.

OOBACHATH YCTPOICTBO, MPUHIIUI ACHCTBUSI, MPAKTHUECKOE 3HAYCHHE KOHJCHCATOPOB.

BriuncasaTe 3HaueHuE 3IEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpPa, 3apsA/ia KOHAEHCATOpa, HANPSKEHUS
Ha OOKJIaJIKaX KOHAEHCATOpa, MapaMeTpoB  IJIOCKOTO KOHAEHCATOpa, SHEPTUU DIIEKTPHUUECKOTO MO
3apsKEHHOTO KOH/IEHCATOPa B KOHKPETHBIX CUTYalUsIX.

Haxomute B MHTepHETE M JOMOJHUTENBHON IUTEpaType HHPOPMAIUIO 00 OTKPBITUU D3JIEKTPOHA,
UCTOPUU HW3YUEHHUS DJICKTPUUYECKUX SBICHUIH. ['OTOBUTH NMpE3eHTAllMd W COOOIIEHHS MO M3y4YEeHHBIM
TEMaM.

3aKOHEBI
HOCTOSIHHOTO

IToCTOSHHBIN 2IIEKTPUYECKUN
ToK. Cuna Toxa.

I[aBaTL ONPpCACIICHUC MMOHSTHM: BHCKTpI/I‘{CCKI/Iﬁ TOK, CHJIa TOKQ4, BOJIbTAMIICpHAA XApPaKTCPHUCTHUKA,
QJICKTPUYCCKOC COITPOTUBJICHUEC, CTOPOHHUC CUJIBI, SJICKTPOABUIKYIIAA CHUJIA.




TOKA. CormnpoTuBieHHE. [lepeuncnsats yciaoBUs CyIIECTBOBAHUS SJICKTPUUYECKOTO TOKa. Pacrno3HaBaTh W BOCIPOU3BOIUTH
8 u.=6u.+2u. [TocnenoBarenbHoE U SIBJICHUE 3JIEKTPUUECKOTO TOKA, IEUCTBUSI JIEKTPUUECKOTO TOKA B IPOBOJIHUKE.
peseps napajieTIbHOE COCTUHEHUS OOBSACHATH MEXaHHU3M SIBJICHUI Ha OCHOBAHWHW 3HAHUI O CTPOCHUH BEIIIECTRA.
MIPOBOIHUKOB. [Tonp30BaThCcsi aMIiepMeTpPOM, BOJBTMETPOM, YUYUTHIBATh OCOOCHHOCTH H3MEPEHUS KOHKPETHBIM
Pabota 1 MoIHOCTH TOKA. 3aKOH | IPHOOPOM M MpaBUIa MMOAKIIOUCHUS B MICKTPUICCKYIO LECITb.
Jxoyna— Jlenua. HccnenoBath 3KCHEPUMEHTAIBHO 3aBUCHMOCTh CHJIBI TOKa B IPOBOJAHUKE OT HANPSKEHUS U OT
Onekrpoasmwxkymas cuia (D/C). | conpoTuBieHus npoBoaHuka. CTpOUTh rpauk BOJBTAMICPHON XapaKTEPUCTHKU ¢ MoMOUIbIO mudpoBoii
3akon Oma Jyist MOJTHOM JaGoparopuu.
AIIEKTPUYCCKON IICTIH. ®opmynupoBarth 3akoH OMa /il ydacTKa LeNH, YCIOBUS €ro MpuMeHUMOCcTH. CoCTaBisTh ypaBHEHHUE,
omnuchIBaroiee 3akoH Oma 1yl ydacTKa IeMH, B KOHKPETHBIX CHUTYaIUsX. BBIUMCIATH, MCHONIB3YA
j[aﬁopa'rop}“,]e paﬁOTb]: COCTABJICHHOC YPAaBHCHUC, HCU3BCCTHBLIC 3HAYCHUSA BCJIMYMUH. PaccunTeiBath 0OrICE COIIPOTUBJICHHUC
8.ITocnenoBarebHOE U ydacTKa II€NU MpPU TOCJIENOBATEILHOM M TapaUIeIbHOM COEIWHEHUSX IPOBOTHUKOB. BBIMOIHITH
NapaJuIebHOE COCTMHEHHS pacy€Thl CUITBI TOKOB M HAMPSDKEHUM B PA3JIMUHBIX AMEKTPUUECKUX HIETISIX.
TIPOBOJTHHKOB. dopMynupoBaTh W UCIONB30BaTh 3akoH Jkoymnsa- Jlenma. Omnpenensats paboTy W MOIIHOCTH
9. Usmepenne DJIC ncTo9HNKA AIEKTPUYECKOTO TOKA, KOJIMYECTBO TETUIOTHI, BBIIEISIONIEHCS B MPOBOJAHUKE C TOKOM, MPH 3aJIaHHBIX
TOKA. rapamerpax.
®dopmymupoBath 3aKk0H OMa TS TTIOJTHOM TEMH, YCIOBHUs ero mpuMeHUMOCTH. COCTaBIATh ypaBHEHHE,
KoHTpo/ibHbIE PaGOTHI: BBIpakaroree 3akoH OMa i MOJTHOW IIeTH, B KOHKPETHBIX CUTYallusX. PacCUMThIBATh, UCHOJB3YS
3. OCHOBEI 3JIEKTPOAMHAMUKHA COCTaBJICHHOC YPaBHCHUE, HCU3BCCTHLIC BCIIMYNHEI.
N3mepsaTs 3HaUCHHE AIEKTPOIBIKYIIECH CHUIIBI, HAMPSDKEHUE W CHITY TOKA HAa yYacTKE IIEMU ¢ TTIOMOIIBIO
BOJILTMETPA, aMIlepMeTpa.
Co0mroaTh paBuiIa TEXHUKH 0€30TIaCHOCTH MPHU pabOTe C HICTOYHUKAMH TOKA.
PaboTaTs B mape, rpyIe npy BBIOJHEHUH MPAKTHYECKUX 3aIaHUM.
Haxomute B nutepatype u MHTEpHETE MHGOPMALIUIO O CBS3U AJICKTPOMATHUTHOTO B3aMMOJICHCTBUSI C
XUMUYECKUMH PEaKIUSIMH W OHOJIOTMYECKUMHU TIpoIleccaMu, 00 WCHOJb30BAHUU DJICKTPUICCKUX
SIBJICHUM )KMBBIMU OPraHU3MaMu U T. 1.
['OTOBUTH NMPE3CHTAIIMK U COOOIITECHHUS 110 U3YYCHHBIM TEMaM
DJIEKTPUYECKUI | DIEKTpOHHAs MPOBOIUMOCTb JlaBaTb ompenercHUE TOHATUI: HOCHTENIN D3JIEKTPUYECKOTO 3apsiia, IPOBOJUMOCTh, COOCTBEHHAas
TOK B METaJJIOB. 3aBUCUMOCTD MPOBOJUMOCTb, IPUMECHAS! POBOJAUMOCTb, SJICKTPOHHAS MPOBOJIUMOCTb, JILIPOYHAS IPOBOJUMOCTD, P-
Pa3IMYHBIX CONIPOTHUBIICHHUS MPOBOJHKMKA OT | I- Ilepexon, Bakyym, TEpMOXJIEKTPOHHAS 3MHCCHUS, JIEKTPOJIHU3, Ta30BbIN pa3psj, peKOMOWHAIWS,
cpenax. TEMIIepaTyphbl. WOHHU3AlIMS, CaMOCTOSATENbHBIN pa3psil, HECAMOCTOSTEIbHBIM pa3psa, Pacno3HaBaTh U ONKMCHIBAThH
4y, DJIEKTPUYECKUI TOK B SIBJICHUSL TPOXOXKIEHUS AJIEKTPUUYECKOTr0 TOKa 4Yepe3 MPOBOJHUKH, MOJIYIPOBOJHUKH, BaKyyM,
MOJYIPOBOJHHUKAX. 3JIEKTPOJIUTHI, Ta3bl.

CoOcrBeHHasa U

MIPUMECHAs POBOIMMOCTH.
p-n—Ilepexon

DNeKTpUYECKU TOK B
ANEKTPOJIUTAX.
DNEeKTpUUECKUN TOK B BAKyyMe
M ra3ax.

KauecTtBenno XapaKTCpU30BaThb BHCKTpH‘ICCKI/Iﬁ TOK B CpC€AC: HA3bIBATb HOCUTCIIM 3apA10B, MCXAaHHU3M
nux 06p330BaHI/IH, XapaKTep ABUKCHUS 3apA0B B JJICKTPUICCKOM II0JIC B €T0 OTCYTCTBHUEC, 3aBUCUMOCTD
CHJIbI TOKa OT HAIIPSKCHHUA U 3aBUCHUMOCTB CHUJIBI TOKA OT BHCIITHUX YCHOBHﬁ. Hepe‘lI/ICHHTB OCHOBHBIC
ITOJIOKCHU A TCOPUU 3JICKTp0HHOI>i MMpOBOANMOCTHU METAJIJIOB.

Brruncaare 3HadyeHUs CpeHHeﬁ CKOPOCTH YIIOPANOUCHHOTO ABUIKCHUA DBJIICKTPOHOB B MCTAJUIC IO
JIeHCTBHEM QJICKTPUYCCKOTO IIOJIA B KOHerTHOﬁ CUTYyaluu. OnpeﬂeJme COIIPOTHUBJICHUC
MCTAJUIMYCCKOI'0 IMPOBOJHHUKA HpHHaHHOﬁ TEMIICPATYpC. Hepe‘{I/ICH}ITB OCHOBHBIC TIOJIOKCHUSA TCOPUU
BHCKTpOHHO-ﬂBIquHOﬁ IMPOBOAUMOCTH NTOJTYIIPOBOJHUKOB.

HpI/IBOI[I/ITL IMPUMEPBI YHUCTBIX TTOJYITPOBOAHUKOB, INOJYIIPOBOAHHUKOB C JOHOPHBIMU U dAKHOCIITOPHBIMHA




npuMmecsMu. [IpuBOIUTE HpUMeEpbl MCHOJIb30BAaHUS MOJYIPOBOJHUKOBBIX IpubopoB. Ilepeuncnsats
YCIIOBUS CYLIECTBOBAHMS JIEKTPUUECKOTO TOKA B BakyyMme. [IpUMeEHTh 3HaHUS O CTPOEHMH BELIECTBA
JUI ONMCAHMsSI SIBJIGHUS TEPMOXJIEKTPOHHON 3Muccuu. ONMChIBaTh NPUHIUI JCHCTBUS BaKyyMHOI'O
JI0J1a, IIEKTPOHHO-TTyIeBOM TPYOKH.

[IpuBoauTh mpUMEpHl HCHOJIB30BAaHUS BaKyyMHBIX HpuOopoB. OOBSACHATH MEXaHU3M OOpa3oBaHUs
CBOOOJHBIX 3apsi0B B PACTBOpPAX W pacllaBaX 3JIEKTPOJUTOB. [IpUMEHSATh 3HAHMUS O CTPOECHUU
BELIECTBA ISl ONKCAHUS SBJICHUS 3JEKTposu3a. [IpuBoAUTh NMpUMEpPHl UCIONIb30BAHUS 3JIEKTPOJIU3A.
OOBsCHATH MeXaHU3M 00pa3oBaHMs CBOOOIHBIX 3apsiioB B Taszax. [IpuMeHSATh 3HAHUS O CTPOCHHHU
BELIECTBA JIJIsl ONKUCAHUS SIBJICHUM CaMOCTOSATEIBHOIO U HECAMOCTOSITENIbHOTO pa3psaoB. Pacro3HaBaTs,
OPUBOJUTH  NPUMEPBI,  MEPEUYMCIATh  YCIOBHUS  BO3HUKHOBEHMSI  CaMOCTOSITENIBHOTO U
HECaMOCTOSITEJIbHOTO T'a30BbIX Pa3psA0B, pa3IUYHbIX THUIIOB T'a30BbIX pa3psAnoB. [IpuBoauTh npumepsl
UCIIOJIb30BaHUs T'a30BbIX pa3psaoB. Haxoaute B nmuteparype u MHTepHeTe nHpopmanuio no 3agaHHON
teme. IlepepabaTriBaTh, QHAIM3UPOBATh M TMPEACTaBIATh HH(GOPMALMIO B COOTBETCTBUU C
MOCTABJIEHHBIMHU 33JJa4aMHU.

['0TOBUTH Mpe3eHTaLMN U COOOIICHHUS [0 H3YYEHHBIM TEMaM.

[ToBTOpEeHUE Mexannka. OCHOBBI [TepepabatbiBaTh, aHATU3UPOBATH M MPEACTABIATH MHPOPMAIUIO B COOTBETCTBUH C TIOCTABICHHBIMU
34, 3IIEKTPOJNHAMHUKH. 3a/IadaMH.

l'oToBHUTH TIpe3eHTaMKM W COOOIICHHS 10 U3ydeHHBIM Temam. PaGoTtats B mape, rpynme. CocTaBsTh

YpaBHEHMS, BBIYUCIATH, MCHOJIB3YS  COCTAaBJICHHOE  YpPAaBHEHHE, HEHW3BECTHBIC  BEJIMYHUHBI.

KOHTpoJIMpoBaTh pelIeHHE 3a/1a4 CAMUM U IPYTUMHU YYAITUMUCS

11 knacc(68u, 2 4 B HeAe10)
OcHOBBI YJIeKTPOAMHAMUKH (MpoxoskeHue). 10 4. (9 4. + 1 4. pe3epB)

MarnutHO€E MarnutHoe nose. Uaaykuus JlaBatp omnpeneneHre NOHATUN: MarHUTHOE MOJI€, UHAYKIHMS MAarHUTHOTO MOJis, BUXPEBOE I0JE, CHUIIa
oJe. MAarHuTHOTO 1oJist. Bexkrop Awmrmnepa, cuia Jlopenia, ¢peppoMarHeTuk, 1oMeH, temneparypa Kroopu. JlaBate onpeaeneHue eMHUIIBI
S5u MAarHUTHOM UHAYKIIMH. UHAYKIMA MarHuTHOro mnoiisi. Ilepeuucnstb OCHOBHBbIE CBOICTBa MarHUTHOro mnouia. W3o00paxartsb

JlelicTBME€ MarHUTHOTO TOJISI HA
IIPOBOJIHHUK C TOKOM H
JBUKYILYIOCS 3apsDKEHHYIO
YacTHUILY.

Cuna Amnepa. Cuna Jlopenua.
[IpaBuno y1eBoit pyKH.

MaruautHsle cBOMCTBA BeIllECTBA.

JlabopaTopHas pa6ora.

1. I3amepenue cuiibl
B3aUMO/JICHICTBUS MarHuTa u
KaTYILIKH C TOKOM

MarHUTHBIE JIMHUU MOCTOSIHHOTO MarHuTa, MpsMOro MPOBOJIHUKA C TOKOM, KaTYIIKU C TOKOM.
Habmronate B3auMopelicTBHE KAaTyIIKU C TOKOM M MarHuTa, MarHUTHOM CTpENIKM U MPOBOJHHUKA C
TOKOM, JIEHCTBUE MAarHUTHOTO TOJISI HA ABMIKYILYIOCS 3apSKEHHYIO YaCTHUILY.

®opmMyarpoBaTh 3aKOH AMIIEpa, Ha3bIBaTh I'PAHUIBI €ro MPUMEHUMOCTH. OmnpenensTh HampaBlieHHEe
JUHUN MHAYKIIUA MarHUTHOTO IOJISI C TMOMOIIbIO MpaBWiia OypaBYMKa, HaIpaBICHUE BEKTOPOB CHIIBI
Awmrnepa u cunsl JlopeHnia ¢ moMouIsio mpaBuia jeBoil pyku. [Ipumensts 3akoH Amnepa u Gopmyny
JUIs BBIYHMCIIeHUs1 cuiibl JlopeHna npu pemieHnu 3anad. [lepedncisiTh THUIIBI BEMIECTB MO MarHUTHBIM
CBOMCTBaM, Ha3bIBaTh CBOIICTBA Iua-, apa-, uheppoMarHeTHKOB.

W3mepATh cuily B3aMMOAEHCTBHS KaTYIIKH C TOKOM M MAarHuTa.

PaboraTh B mape npu BBINOJHEHUN NPAKTUYECKUX 3a/IlaHHi, B TIape U IpyIIe NpH pelieHu: 3ajad.
Haxonute B nurepatrype u MHTepHere uHpopmanuio o Bkiage Ammepa, JlopeHua B u3yueHue
MarHuTHOTO 1MoJisd, pycckoro ¢usuka CroneToBa B  MCCIEJOBAHHE MAarHUTHBIX  CBOMCTB
(deppoMarHeTMKoB, O MpPUMEHEHMM 3aKOHa AMIepa, MNPAKTUYECKOM HCIHOJIb30BAaHUU JI€HCTBUSA
MarHUTHOTO TOJIsI HAa JIBWXKYIIMHCS 3apsi, 00 YCKOPHUTENSIX 53JEMEHTapHBIX YacTHIl, O BKJIAJe




POCCHIICKMX YYEHBIX B CO3JaHHE YCKOPHUTEJCH 3JIEMEHTAPHBIX YaCTHUIl, B TOM YHUCJIEC B OObCIUHEHHOM
UMHCTUTYTE sifepHbIx uccineaoanuit (OUAN) B r. [yOne u Ha aaponom kosutaiinepe B [IEPHe; 00
UCTIOJIb30BaHUM (PEPPOMArHETUKOB, O MArHUTHOM HOJIe 3eMIIH.

I"'oTOBUTH MMPE3CHTAIMH U COO6H_ICHI/I$I 10 N3YYCHHBIM TCMaM

DNeKTpOMarHuT
Hast UHAYKIUS.
S4. =4 q+l .
peseps

SIBneHue AEKTPOMAarHUTHON
WHAYKIMU. MarHuTHBINA TOTOK.
[IpaBuno Jlenua. 3akoH
AJIEKTPOMArHUTHOM MHIYKIIUH.
DNEeKTPOMarHuTHOE TOJIE.
[IpakTHueckoe NpuMeHEeHHe
3aKOHa MIEKTPOMATHUTHOM
WHTYKITUU

SIBrieHNE CAMOMHIYKIINH.
NHAYKTUBHOCTD.

DHeprus, MarHUTHOTO MOJIS
TOKA.

JlabopaTopHas pabora:
2. UccnenoBanue sIBIICHUSA
AIIEKTPOMArHUTHON MHIYKIIUH.

KonTposibHbIE padoThI:
1. DnexTpoMaraeTusm

JlaBaTh ompeneneHue MOHATUM: SIBJIEHHWE 3JICKTPOMArHUTHOM MHIYKLMH, MAarHUTHbIM motok, JJIC
WHIYKIIUU, UHIYKTUBHOCTD, camonHayKuus, IC caMOuHIyKINH.

Pacnio3naBatb, BOCHpPOU3BOJNTH, HAOMIONATH SIBICHUE DSJECKTPOMArHUTHOW WHIYKIIMH, IOKa3bIBaTh
NPUYMHHO-CIICJCTBEHHBIE CBSI3M TpU  HaOmojeHuu siBiieHus. HaOmrogath © - aHAIM3UPOBATH
JKCIIEPUMEHTHI, IEMOHCTpUpYIOIIME npaBuio Jlenna.

®opmynupoBaTh npaBwio JIeHna, 3aKOH 3JIEKTPOMAarHMTHOW WHIYKIWH, Ha3bIBaTh TPAHMUIBI €r0
MIPUMEHUMOCTH.

HccnenoBath siBIEHUE AJIEKTPOMATHUTHON WHITYKIIMH.

PaboTaTe B mape u rpyrire npu BHITIOJHEHUH TPAKTUYECKUX 3aJaHH, TUIAHUPOBATH SKCIICPUMEHT.
[TepeunciiaTs mpuMepbl UCMIOIB30BAHUS SIBIICHUS SJIEKTPOMArHUTHON MHTYKIIHH.

Pacrio3naBatb, BOCIPOM3BOAWTH, HAOIIOAATh SBIEHWE CAMOWHAYKIIMH, TIOKa3bIBaTh MPUYUHHO-
CJICICTBEHHBIC CBSI3H MPU HAOIIOACHHUH SIBJICHUSI.

DopMyIUpPOBaTh 3aKOH CAMOMHAYKIIMU, HA3bIBATh IPAHUIIBI €M0 MPUMEHUMOCTH.

[TpoBOAMTH aHATIOTHUIO MEKTY CAMOMHAYKIIMENH U HHEPTHOCTBIO.

Onpenensath 3aBUCUMOCTh MHIYKTUBHOCTH KAaTYIIKA OT €€ JUIMHBI W IUIOMIAAX BUTKOB ¢ MOMOIIbLIO
undpoBoii 1adoparopuu.

Onpenenatb B KOHKPETHOM CHUTyallUM 3HAa4€HUs MAarHUTHOTO IIOTOKa,
CaMOMHAYKIIMH, HHAYKTUBHOCTD ¢ MoMombI0 Hu(ppoBoii 1adopaTopuu.
Haxomute B nutepatype u HWHrepHere wuHpopManuio 00 UCTOPHUH OTKPBITUS SIBJICHUSA
AJIEKTPOMArHUTHOW MHYKITMH, O BKJIAJIE B M3y4YE€HUE 3TOTO SBJICHHs poccuiickoro ¢usuka J. X. Jlena,
0 00pb0e C MPOSABICHUSIMH 3JIEKTPOMArHUTHON MHAYKUUU M €€ MCIOJB30BaHUU B MPOMBIIUIEHHOCTH.
["'OTOBUTH MPE3EHTALMH U COOOIIECHHUS MO0 U3YYEHHBIM TEMaM.

OAC wunaykumu, IC

KoJsie0anus u BosiHbL 16 4. (15 4. +14. pe3epB)

Mexannueckue
KOJIEOaHUsA
3y,

Mexanuueckue KojieOaHus.
CBo0OoaubIe KOoJIeOaHus.
MareMaTtuyeckuii 1 NpyKMHHBIN
MasaTHUKU. [IpeBpamieHus
SHEPTHH MPU KOJCOAHUIX.
AMIuIMTYAA, IEPHOJ, YacTOTa,
(aza konebanuil. BeiHyX1eHHBIE
KoJiebaHus1, pe30HaHC.

JlabopaTopnasi paGora:

3. OnpezneneHue yCKOpeHUs
cBOOOJTHOTO Ma/IeHUs MPH
MOMOIIIY MasITHUKA.

JlaBaTh ompeneneHue MOHATHHA: KoJjeOaHMs, KoJieObaTesbHasi CUCTEMa, MEXaHHUYeCKue KoseOaHus,
rapMOHHUYECKHE KojeOaHMs, CBOOOJHbIE KOJeOaHus, 3aTyXarollue KoJieOaHUsi, BBIHYKICHHBIC
K0JIe0aHUs1, PE30HAHC, CMEIIEHUE, aMIUINTY/a, IIEpUO/l, YacTOTa, COOCTBEHHAs 4yacToTa, ¢asa.

Ha3piBathb ycioBUs BO3HUKHOBEHUS KojeOaHui. [IpuBoiuTh npruMeps! KoJeOaTeIbHBIX CUCTEM.
OnuceIBaTh MOJIENN «IIPYKUHHBIA MasTHUK», «<MaTeMaTUYECKUH MASTHUK.

[lepeuncasaTb BUIbI KOJIEOATENBHOTO JBHIKEHUS, UX CBOMCTBA.

Pacnio3naBare, BOCHPOM3BOAMTH, HAOIIOAATh TapMOHMYECKHE KoJieOaHus, CBOOOJHBbIE KojeOaHuUs,
3aryxarolue KojiebaHus, BBIHYKJICHHbIE KoJeOaHMs, pe30HaHC.

[epeuncasats crioco6Osl nosrydeHnss CBOOOIHBIX U BBIHYKIEHHBIX MEXaHUYECKUX KOJICOAHUI.
CocTaBnsaTh ypaBHEHHE MEXaHHYECKHUX KojeOaHuil, 3amuchiBaTh ero pemeHus. OmnpenensTs MO
YPaBHEHMIO K0J1e0aTeIbHOI0 ABHKEHHSI TapaMeTpbl KOJIeOaHUH.

[IpencraBnsaTh rpaduuecky 3aBUCUMOCTb CMEIICHUS! OT BPEMEHHU NPH KOJIEOAHUSAX MaTeMaTHUECKOro U
HOPY>KUHHOTO MasTHUKOB. OnpeAessTh Mo rpaguKy XapakTepUCTUKU KOJIEOaHU!: aMIUIUTYAY, IEpHO U
4acTOTY.




HccaenoBanue:

[Ipu 3atyxanuu Koyiebanui
aMIUTHTy1a 00paTHO
MIPOMOPIIMOHAIEHA BPEMEHH.

BbIuncnaTe B KOHKPETHOHM CUTyalluy 3HAUYEHUS MepHoja KOJIeOaHWH MaTeMaTHu4ecKoro M Mpy>KUHHOTO
MasiTHUKOB, JHEPTUU MasTHUKA.

OOBACHATDH NPEBPALLEHUS SHEPTUU [IPU KOJIEOAHNUAX MATEMAaTUYECKOTO MAITHHUKA U Tpy3a Ha MIPYKUHE.
PaGoratp B mapax U TpyHIe IpU PEHIeHUH 3aJa4 U BBIIOJHEHUU IPAKTUYECKUX 3aJaHMi,
UCCJIEJOBaHU, IUTAaHUPOBATh SKCIIEPUMEHT.

Bectu quckyccuto Ha Temy «Pojb pe3oHaHca B TEXHUKE U ObITY»

Haxomutes B muteparype u MHTEpHETE WHGOPMAIMIO 00 MCIIOJIb30BAaHUM MEXaHUYECKUX KOJICOAaHUH B
npuOopax reosjoropa3BelKu, yacax, Kaueysdx, JIpYrMX YCTpOMCTBaX, 00 MCIOJb30BAaHUU B TEXHHUKE U
MY3bIKE pe30HaHca U 0 0OpbOE ¢ HUM.

['oToBUTH Mpe3eHTaluu U COOOIIEHUS 110 U3YYEHHBIM TEMaM.

Pemats 3agaun. KoHTposmpoBaTh penieHue 3a1a4 CaMUM U APYTUMU yJalllUMHUCS.

DNeKTpOMarHuT
HbIE KOJIeOaHus.
6 4.=59.+1yu.
pe3epB

DNeKTpOMarHUTHBIE KOJICOaHusI.

KonebarenbHblit KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
Kosie0aHus.

[IepemeHHBIH TOK.

JlaBaTh ompezereHne MOHATHIA: dJEKTPOMAarHUTHBIE KOoJeOaHHs, KoJeOaTelbHbIH KOHTYpP, CBOOOIHBIC
JJIEKTPOMArHUTHBIE  KOJICOAHWs, BBIHYKICHHBIE OJJEKTPOMAarHUTHBIE KOJIEOaHMS, TIEPEMEHHBIN
AIIEKTPUUYECKHA TOK, aKTHMBHOE COINPOTHBIICHHUE, NEHCTBYIOIIEE 3HAYCHHWE CHJIBI TOKA, JIEHCTBYIOIIEE
3HauUEHUE HaNpshKeHUs, TpaHcPopmaTop, KodpGUIUEeHT TpaHchopMaluy.

N300paxats cxemy KojaebaTenbHOro KOHTYpa U OMUCHIBATh MIPUHIIMII €r0 PadOTHI.

Pacno3naBate,  BOCIIPOW3BOJIUT, HaOMrOaTh  CBOOONHBIE  DJIEKTPOMAarHUTHBIE  KOJICOAHWS.
AHamM3MpOBaTh TPEBpAIlEHUS] DHEPTUU B KOJEOATETPHOM KOHTYpE TMIPH DJIEKTPOMAarHUTHBIX
konebanusx. [IpencraBnsaTe B BUae rpaduKoOB 3aBUCHMOCTH JJIEKTPUYECKOTO 3apsiia, CHJIBI TOKa U
HaNpsDKEHUs OT BPEMEHM IPU CBOOOJHBIX IEKTPOMArHUTHBIX KojeOaHusx. Onpenenars 1mo rpaduky
KOJIEOAHUN XapaKTepUCTUKU: aMIUIMTYLy, [EpHOJ, M YacToTy. 3amuchiBaTh (opmyny TomcoHa.
Bbruucnare ¢ nomouipto (Gopmynsl TOMCOHAa NHEPUOJ M YACTOTY CBOOOIHBIX 3IEKTPOMAarHUTHBIX
KOJIeOaHUH.

OmnpenensaTs Nepuoa, 4acToTy, aMIUIMTYly KoleOaHUH B KOHKPETHBIX CUTYAlLlUSAX ¢ MOMOLIbIO i(ppPoBoii
aadoparopun. OOBACHATH MNPUHLUUI [OJYYEHHUS NEPEMEHHOT0 TOKa,  YCTPOMCTBO TIeHeparopa
IIEPEMEHHOT'0 TOKA.

Ha3zpiBaThb 0OCOOEHHOCTH MEPEMEHHOI0 JJIEKTPUYECKOI0 TOKA Ha Yy4YyacTKEe LEHNU C PE3UCTOPOM.
3anuceiBaTh 3ak0oH OMa Julsl LieNu IepeMEeHHOro Toka. HaxoauTh 3HaueHMs! CUJIbl TOKA, HAINPSDKEHUS,
aKTMBHOI'O CONPOTUBJIEHUS ILIENHU IIEPEMEHHOIO TOKA B KOHKPETHBIX CUTYallUsAX. BeIUUCIATh 3HaUeHUs
MOIITHOCTH, BBIAETISIOIIEHCS B LIENU IEPEMEHHOT0 TOKa, JEHCTBYIOIIME 3HAYEHUS TOKA U HANPSKEHUS.
OnuceiBaTh yCTPOMCTBO, NPUHLMII JAEHCTBMS M IpuUMeHeHue TpaHcopmatopa.  Haxoguts B
JAUTEpaType U UHTEpHETe MH(OPMAIMIO MOJYYEHUH, Iepeaade M UCIOJIb30BaHUU MIEPEMEHHOI0 TOKa,
00 ucTOpUM CO3JaHUS U INPUMEHEHUM TpPaHC(POPMATOPOB, Ha3bIBATh OCHOBHBIX IOTpeOUTENEit
UIEKTPOIHEPruu. BecTu AMCKyccuio O MoJib3e M BpeIe 3JICKTPOCTAHIUM, apryMEHTHpPOBAaTh CBOIO
HO3MIIMIO, YMETh BBICIYIIMBATh MHEHHE APYIHMX YUYACTHUKOB.

['OTOBUTH Mpe3eHTAlMU U COOOLIEHHSI [0 U3YYECHHBIM TEMaM.

MexaHnueckue

BOJIHBL
34,

MexaHn4ecKue BOJIHEI.
HOHGpGIIHLIC " TPOAOJIBHBIC
BOJIHBI. 3Hepm;1 BOJIHBI.
3BYKOBLIC BOJIHBI.

I[aBaTL ONPpCACIICHUC MOHATUM: MEXaHHYECKas BOJIHA, IMOIICpCUHas BOJIHA, IIPOAOJIbHAA BOJIHA,
CKOPOCTH BOJIHBI, JJIMHA BOJIHBI, 3BYKOBAad BOJIHA, TPOMKOCTb 3BYKd, BbBICOTA TOHA, TeM6p, OTpPaXXCHUC,
MMPECIOMIICHUC, MOTJIOMICHHUC, I/IHTep(I)epeHLII/ISI, MCXaHUYCCKUX BOJIH, KOTCPCHTHBIC UCTOYHHUKH, CTOAYUAA
BOJIHA, aKYCTI/ILIeCKI/Iﬁ PE30HAHC, IJIOCKOTIOJISIPU30BAaHHAA BOJIHA. Hepe‘-II/ICJ'IHTB CBOMCTBaA
MCXaHUYCCKHUX BOJIH.




Pacrno3naBare, BOCIIPOU3BOIUTh, HAOIIOAATh MEXaHUYECKHIE BOJIHBI, TOMEPEYHBIE BOJHBI, TIPOI0THHEBIE
BOJIHBI, OTPXXEHUE, MPEIIOMIICHHE, TOTJIONICHNEe, HHTePPEPEHIINI0, MEXaHHYECKUX BOJH ¢ MOMOIIbIO
nudposoii 1adopaTopum.

HaspiBaTh XapaKkTEepUCTUKH BOJH: CKOPOCTh, YaCTOTA, JUITMHA BOJIHBI, Pa3HOCTH (a3.

Ornpenenarb B KOHKPETHBIX CUTYallUSIX CKOPOCTH, YacTOTHI, JJIMHBI BOJHBI, Pa3HOCTH (a3 BOJH ¢
noMoumb10 HugpoBoii 1adopaTopum.

Haxomute B nureparype W HHTEpHETEe MHOOPMAIMIO O BO30OYKICHHH, Mepeaavye U HCIOJIb30BAHUU
3BYKOBBIX BOJIH, 00 MCIIOJIb30BAHUH PE30HAHCA 3BYKOBBIX BOJIH B MY3BIKE H TEXHHKE.

Bectu nuckyccuio 0 moJib3e M BpElie BO3JICHCTBUSA HA YEJIOBEKA 3BYKOBBIX BOJIH, apryMEHTHUPOBATH
CBOIO IO3UIIMIO, YMETH BBICIYIIMBATH MHEHUE NPYIUX YIaCTHUKOB.

['oTOBHTH Mpe3eHTAIIMHN M COOOIIECHHS IO W3YYCHHBIM TEMam

DNeKTpOMarHuT

HBIE BOJIHEL.
4 v,

DNeKTPOMarHUTHbBIE BOJIHBL,
oJIE.

BuxpeBoe a51eKTpu4ecKoe moue.
JInana3oHbl AIEKTPOMAarHUTHBIX
M3JIy4EHUHN U UX NMPAKTHYECKOE
IIPUMEHEHHE.

KoHnTtpoJbHbie padoThI:
2. Konebanus v BOJIHBI

JlaBaTh ompeneneHUe MOHATUH: DIIEKTPOMArHUTHOE II0JIe, BUXPEBOE DJIEKTPUYECKOE IIOJIE,
AJIEKTPOMArHUTHBIE BOJIHBI, CKOPOCTh BOJIHBI, JJIMHA BOJIHBI, (ha3a BOJIHBI, OTpaXEHHE, MPEIOMIICHUE,
norJioleHne, uHrepdepeHius, Tudpakius, MONepeyHOCTb, MOISPU3AIUS ICKTPOMArHUTHBIX BOJIH,
paavoCBs3b, PaJNOJIOKALINSL.

OOBICHATH B3aMMOCBS3b TMEPEMEHHBIX AJIEKTPHUYECKOTO W MAarHUTHOTO Tojiei. PucoBaTh cxemy
paclpoCTpaHeHUs  JJIEKTPOMAarHUTHOM  BOJIHBL  [lepedncisTe CBOWMCTBA W XapaKTEPHUCTUKHU
AJIEKTPOMArHUTHBIX BOJIH. Pacmo3HaBarh, HaOMI0IaTh AJIEKTPOMATHUTHBIE BOJIHBI, U3TydeHUE, TPUEM,
OTpaXX€HHE, TMPEJIOMJICHHE, TMOTrJoUIeHHe, HHTephepeHLro, AudpakIulo U NOJISPU3ALHUIO
AJIEKTPOMATrHUTHBIX BOJIH.

BbluncasaTe B KOHKPETHBIX CUTYalUSIX 3HAYEHUS XapaKTEPUCTHK BOJH: CKOPOCTH, YacCTOTHI, JJIUHBI
BOJIHBI, pazHocTH (a3. MccnemnoBaTh CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHMIIBHOTO
tenedoHa. Ha3piBaTh M OMMCHIBATH COBpPEMEHHBIC cpeicTBa cBs3u. Brigenats pons A. C. Tlomosa B
W3Y4YEHUU AIEKTPOMArHUTHBIE BOJIH U CO3/IaHUN PAJUOCBS3H.

OTHOCUTBCA € YBaXEHHMEM K YUEHBIMH HX OTKPBITHSM, OOOCHOBBIBaTh Ba)XXHOCTb OTKPBITHUS
3JIEKTPOMArHUTHBIX BOJIH JUIsSl pa3BUTUS HAYKU.

Haxomute B nutepatype u WHTepHere MHOpMAIHMIO, MO3BOJIAIONIYI0 OTBETHUTh Ha MOCTaBICHHbBIC
BOITPOCHI IO TEME.

PaGotate B mape u rpyIie npu pelieHuy 3a/a4 U BBIMOIHEHUH MPAKTUYECKUX 3aJaHH.

Bectu nuckyccuio o moJib3e U Bpeie UCII0Ib30BaHUS YEJIOBEKOM IEKTPOMATHUTHBIX BOJIH,
apryMEHTHUPOBAaTh CBOIO MO3UIIMIO, YMETh BBICIYIINBATh MHEHUE IPYTUX YYACTHUKOB.

['0TOBUTH Mpe3eHTAIMN U COOOIICHHUS [0 U3YYCHHBIM TEMaM.

Ontuka. 14 4. (134y.+14. pe3epB)

CBeTOBBIE BOJIHBI.
I'eomerpuueckas
1 BOJIHOBast
ontuka. 11 4.

I'eomerpuueckas onTuka.
IIpssmMonmHenHOE
pacnpocTpaHeHue

CBETa B OJJTHOPOJHOMU Cpee.
3aKOHBI OTPAKEHUA U
npenomiieHus ceeta. [loaHoe
oTpaxenue. OnTuyeckue
pUOOPHL.

I[aBaTL OIIPCACIICHUC MOHSTHUN: CBET, TCOMCTPUUCCKAsA OIITHKA, CBETOBOM Jyd, CKOpPOCTb CBCTa,
OTPAKCHUC CBCTA, NPCIOMIICHUC CBCTA, IOJHOC OTPAXKCHUC CBCTA, YrOJl MaACHUA, YIoJ OTpaXCHUA,
YroJj npejaoMJiCHus, OTHOCHUTEIbHBIN ITOKa3aTeNb MpCJIIOMIJICHUA, a0COTIOTHBIM

IMMOKa3aTeiib MPCJIOMJICHUA, JINH3A4, (I)OKYCHOG pacCTOSAHNC JIMH3bI, OIITUYCCKAA CHJIA JIMH3bI, AUCIICPCUS
CB€Ta, HHTepq)epeHL[I/ISI CBCTa, I[I/I(l)paKLII/IH CB€Ta, ,Z[I/I(I)paKI_II/IOHHaH peméTI(a, noJjipusanug CBCTA,
€CTEeCTBEHHBIN CBCT, HHOCKOHOHSIpH?»OB&HHLIfI CBCT.

OnuceIBaTh MCTOAbI U3SMCPCHUA CKOPOCTH CBCTA.

HCpC‘-II/ICHSITB CBOMMCTBA CBCTOBBIX BOJIH. PaCHOSHaBaTB, BOCIIPOMU3BOJUTD, Ha6J'IIOI[aTB




BosHOBBIE CBOICTBA CBETA.
CkopocTtsb cBera.
WuTepdepeniys ceera.
KorepenTHoCTh

BoJH. J{ndpakuus ceera.
[lonsipuzanus ceera. ducnepcus
ceera. [Ipaktuueckoe
MIPUMEHEHHE JIEKTPOMArHUTHBIX
W3JTyYEHHU.

JlabopaTopHble paGoThI:

4. OnpeneneHue nokasarens
MIPETIOMIICHUS CPEIbI.

5. 3mepenue hokycHOTO
paccTosiHus cobuparoiei
JIMH3BL

6. OnpeencHue UTHHBI
CBETOBOM BOJIHBI.

HccaenoBanusa:

1. UccnenoBanue 3aBUCUMOCTH
yriia IPeJIOMJICHHUS OT yIJia
najgeHus.

2. UcciaenoBaHue 3aBUCHUMOCTH
pPacCTOSTHUS OT JIMH3BI 10
M300pakKeHUS OT PACCTOSHUS OT
JIMH3BI JIO TIpeMETa.

IIpoBepka rumores:

Yron npenomieHus

MPSIMO MPOTOPLIUOHATIEH YTy
MaJCHHUS.

pacrpoCTpaHEHHE CBETOBBIX BOJIH, OTpaXEHUE, MpeJioMJICHHEe, TOTJIOIIECHUE,
uHTepdepeHuo, TMMPaKInio U TOISIPU3AIIIO CBETOBBIX BOJH.

®opmynupoBarh OpuHIMN  [roiireHca. 3akOHbI OTpPaKEHUS U TPEJIOMIICHUS CBETa, TPAHULIBI UX
MPUMEHUMOCTH.

CrpouTh XOJ Jiyda B IUIOCKOINApAJUICIIbHOW IIACTHUHE, TPEYrOJbHOW Mpu3Me, MOBOPOTHOM MpHU3ME,
o0opauMBarolel Mpu3Me, TOHKOU JIMH3E.

Crpouth u300pakeHHE NpeIMeTa B IIJIOCKOM 3€pKajie, B TOHKOW JIMH3€ ¢ mnomMombio uudposoii
JabopaTopuu.

[lepeuncnsaTs BUIBI JTUH3, UX OCHOBHBIE XaPAKTEPUCTUKHU - ONTUYECKUM LIEHTP, TJABHAsI ONTHYECKas
oCb, (hokyc, onTHYECKas cuJa.

Ornpenenath B KOHKPETHOW CUTYyallMM 3HAYEHUS yTJia MAJCHHS, yrila OTpakKeHHs, yrjia MpeIoMIICHHS,
OTHOCHTEJILHOTO MOKa3aTes MPEeIOMIICHUS, a0COIOTHOTO MOKa3aTesl TPEIOMIICHHUs, CKOPOCTH CBETa B
cpene, GOKyCHOTO pacCTOSTHUSA, ONITHYECKOM CUJIBI JIMH3HI,
YBEJIMYECHHUS JIMH3BI Tepuoja Tu(PaKIMOHHON pPEIIETKH,
TUu(PaKIIMOHHBIX MAKCUMYMOB U MUHUMYMOB.

3anuceiBaTh (HOPMYITYy TOHKOW JIMH3BI, PACCUYUTHIBATH B KOHKPETHBIX CHUTYaIlUAX C €€ IMOMOIIBIO
HEW3BECTHHIC BEIIMYHHBI.

OOBACHATH PUHITUATI KOPPEKIIUN 3PEHUS C TIOMOIIIBIO OYKOB.

DKCHEPUMEHTAIBHO OMPEACNATh IOKa3aTelb MPEIIOMJICHUS  CPEIbI, (dhoKycHOE paccTosHuE
coOMparoIIe U pacCEMBAIOIICH JIMH3, UTMHY CBETOBOM BOJIHBI C TIOMOIIBI0 AU(PPAKITMOHHON PEIIETKH ¢
NMOMOUIBI0 (P POBOI J1aGopaTOpHu.

HccnenoBaTh 3aBUCUMOCTD YTJIa TIPEJIOMJICHHSI OT yTJla MaJeHHs], 3aBUCUMOCTh PACCTOSTHUS OT JIMH3BI JI0
M300paKEHHS OT PACCTOSHUS OT JIMH3BI 70 MIPEAMETA.

[IpoBepsATh TUMOTE3BI: YTOJ MPEIIOMIICHUS TIPSMO MPOMOPIUOHATICH YIIIY NaJeHUsS U KOHCTPYHPOBATH
MOJIEJIA TEJIECKOIIa U/UIT MUKPOCKOTIA.

PaboTaTh B mape u rpyrire npyu BBITOJTHECHUH

MPaKTUYECKUX 3aJIaHWH, BBIIBIDKCHHH THUIIOTE3, pa3pabOTKe METOJIOB MPOBEPKHU Tumnores., Haxomuts B
JUTEPATYpE u HNutepuere uHGHOpMAITHIO 0 ouorpadusax n. HrroToHa,
X. I'otirenca, T. lOnra, ®. ®penens, 00 X HaAyIHBIX

paboTax, 0 3HAYCHUHN UX PAOOT JUIsl COBPEMEHHOM HAYKH.

Bricka3piBaTh CBOE MHEHHE O 3HAUYEHWU HAYYHBIX OTKpBITHHA M paboT mo ontuke M. Heiorona, X.
I'toitrenca, T. FOnra, O. ®penerns.

Bocnpunnmarp, aHanu3upoBaTh, IepepadaThiBaTh W MPEABSIBIATH MH(POPMAIUIO B COOTBETCTBHH C
MOCTaBJICHHBIMH 3a[a4aMH.

BoigiensaTe OCHOBHBIE TOJIOKEHUS KOPIYCKYJISAPHONW ¥ BOJHOBOW TeOopud cBeTa. Y4YacTBOBaTh B
OOCYXXJIEHMH ATHX TEOPUUM U COBPEMEHHBIX B3TJISIIOB HAa MPUPOIY cBeTa. ['OTOBUTH Mpe3eHTAlUd U
COOOIIEeHHUS N0 U3YYEHHBIM TEMaM.

JTMCTICPCHUIO,

MOJIO)KEHUH UHTEP(EPEHIIMOHHBIX U

N3nydenue u
CIEKTPBI

3 4.=2y.+1u.
peseps

Bunel uznyuenuini. McrouHunku
cBera. CHEKTpBI.
CrnexTpalibHbIN aHAU3.
TermoBoe n3ny4yeHue.

[ITkayia 31eKTpOMarHuTHBIX

I[aBaTL ONpCACIICHUC MOHSTHMN: TCIITIOBOC H3JIYUCHHUC, QJICKTPOJIFOMHUHCCICHI M,
KaTOJOJTIOMUHECIICHIIMHN, XCMUITIOMUHCCICHIINA, (I)OTOJ'IIOMI/IHCCI_IGHI_II/ISI. Hepe‘{I/ICHHTB BUJBI CIICKTPOB.
PaCHOSHaBaTL, Ha6J'IIOI[aTB CILTOIITHOM CIICKTP, JIMHEeNYaThIi CIICKTP, MOJIOCATHIN CIICKTp, CIICKTpP
H3JIYUCHUA U TOTJIOIICHUA. Hepe‘-II/ICJI}ITB BUJIbI JJICKTPOMAIHUTHBIX 1/13J1yqu1/11”4, X HMCTOYHHKHU,
CBOMCTBA, IMPUMCHCHHUC. Hcnons3oBaTh KA1y JSJCKTPOMAIrHUTHBIX BOJIH. CpaBHI/IBaTB CBOICTBaA




BOJIH.
Habmoienue ciekTpos.

KonTpoabHble padoThi:
3. Onrtuka

SJICKTPOMAIrHUTHBIX BOJIH PAa3HbIX AWAITa30HOB

OcHoOBBI cienUAJIbHOH TCOPUH OTHOCUTEJIBHOCTH. 34,

OcHOBBI [Mocrynater CTO: JaBatb ompeneneHrue MOHSATUN: COOBITHE, MOCTYJAT, COOCTBEHHAs WHEPIMAIbHAS CHUCTEMa OTCUETa,
CHEeLMAIbHOU MHBAPUAHTHOCTb MOJTYJIs cOOCTBEHHOE BpeMsi, COOCTBEHHAs! JUTMHA TeJla, Macca MOKOs, ”HBAPUAHT, SHEPTHUS TIOKOSL.
TEOpUU CKOPOCTH CBETa B BAKyyMe, ®opmynuposats nocrynatel CTO. ®opmynupoBaTh BeIBOAK U3 nocryaatos CTO.
OTHOCUTENIBHOCTH | IPUHLIUIT OTHOCUTEIBbHOCTH Ananu3upoBath GopMyIly pelIsITUBUCTCKOTO 3aKOHA CIIOKEHUS CKOPOCTEH. 3anuchiBaTh BhIpaKEHUE JUIsS
(CTO) 3 u. OHHIITeHA. SHEPTHM MOKOs YacTullbl. M3narate cyTs NpyHIMIIA COOTBETCTBUS.
CBs13b Macchl U SHEPTUU Haxomuts B muteparype u MHTepHeTe mHpopmaiuioo o Teopur 3gupa, o0 3KCIepuMEHTaX, KOTOpbIe
CBOOOJHOM YacTULIbl. DHEPIHUs npusenu K co3aanuio CTO, 006 OTHOCUTENBHOCTH PACCTOSTHUS U IPOMEXYTKOB BpEMEHH, 0 Ouorpaduu
TOKOS. A. DHUHIITEHA.
BrickazeiBath cBOE MHEHME O 3HaueHHH CTO 111 COBpEMEHHOM HayKH.
['0TOBUTH Mpe3eHTALMN U COOOIICHHUS [0 U3YYEHHBIM TEMaM.
KBanToBas ¢pusuka 204. (17 4.+34. pe3eps)
CaetoBbI€ I'mnoreza Ilnanka o KBaHTax. JaBatp ompeneneHue moHATUN: (HoTOAI(DPEKT, KBAaHT, TOK HACBHIIMICHUS, 3aJICPKUBAIOIIEE HAMPSHKEHUE,
KBaHTHI. dotorpdext. PoToH. paboTa BeIX0/1a, KpacHas rpanuia ¢Gotodddexra.
6 4.=54.+1u. VYpaBuenue A. DitHTiiTeiiHa 1t | Pacmo3naBate, HaOmoaath siBjaeHue Ghotodddexra.
peseps dbotorddexra. Kopryckynsapruo- | OnuceiBath onbiTel Ctonetoa. ®opmynuposats runore3y Ilnanka o kBanTax, 3akoHbl (oTodddekra.
BOJTHOBOM, JTyaJTu3M. AHanu3upoBaTth 3aKOHBI poTodddexTa.
3anuchIBaTh M COCTaBIIATh B KOHKPETHBIX CUTyalUsiX ypaBHeHue DWHIITeHHa g dortordderra u
HAXOJMTh C €ro MOMOIIbIO HEU3BECTHHIC BEITMYUHBI.
BoluncnaTh B KOHKPETHBIX CHUTyallMsIX 3HAYeHUS MaKCUMaJbHOW KHHETUYECKOW SHEPruu
($OTORIIEKTPOHOB, CKOPOCTH (HOTORIEKTPOHOB, PAOOTHI BBIXOJA, 3aMUPAIOIIET0 HAMPSHKEHUS, YaCTOThI U
JUIMHBI BOJIHBI,  COOTBETCTBYIOIIMX KpacHoM  rpanune ¢otosddekra. I[IpuBoauts mnpumepsl
UCI0JIb30BaHus PoTodddekTa.
OOBACHATH CYTh KOPITYCKYJISIPHO-BOJIHOBOTO JIyaju3Ma.
Haxonuts B nuteparype u mHTepHere mHbopMmanuio o paborax CroneroBa, JleGenesa, BaBuiosa.
Boigensate ponp poCCHIiCKMX YUEHBIX B HCCJIEIOBAHUU CBOWMCTB cBeTa. [IpHBOIUTH MpUMEpPHI
OMOJIOTUYECKOTO U XUMHUYECKOTO JeHCTBUS cBeTa. | OTOBUTH Mpe3eHTaIMil U COOOIICHUS 110 N3Y4EHHBIM
TeMaM.
AToMmHas OmnsiThl Pesepdopra. JlaBaTh ompenencHUe MOHATUH: ATOMHOE SApPO, JHEPreTHYECKUM YPOBEHb, DHEPrUsl HOHU3ALMUU.
¢buznka [InanerapHast Moaens ctpoeHust | OnucbiBaTh onbITH Pesepdopra.
3u. atoMa. OOBsicHeHUE OnwuceIBaTh U CpaBHUBATh Mojienu atoma TomcoHa u Pesepdopaa.

JIMHENYATOT'O
CIIEKTpa BOJOPOJIa HA OCHOBE
KBaHTOBBIX IOCTYNaToB bopa.

PaCCManI/IBaTL, HCCIIeA0BaTh U OIMCHIBATh JUHEHYATHIC CIICKTPBI ¢ moMoumbI0 P PoBoit J1aGopaTopuu.
(DOpMy'J'II/IpOBaTL KBAHTOBBIC TTIOCTYJIATBI Bopa. OOBACHATH TMHEHYATEHIC CIICKTPBI aTOMa BOJOpPOJa Ha
OCHOBC KBAHTOBLIX ITOCTYJIATOB Eopa.




JlabopaTopHasi paGora:
7.Habnroenue CrijionHoro u
JIMHEHYaTOro CIEKTPOB.

PaccunThiBaTh B KOHKPETHOW CUTYallMX YacTOTY M JJUHY BOJIHBI HCITyCKaeMOro ()OTOHA NP MEPEXoie
aToMa M3 OJHOIO CTAllMOHAPHOTO COCTOSHUA B JIPYroe, OHHEPrui0 MOHM3auMM atoMa. Haxomuts B
JAUTEpaType U UHTEPHETE CBEJACHUS O (pakTax, MOATBEPKJAIOINX CIOKHOE CTPOCHUE aToMa, O paboTax
Y4EHBIX II0 CO3JAHUI0 MOJEIM CTPOCHHUS aToMa O IPUMEHEHHMM JIa3€pOB B HAayKe, MEIULMHE,
IPOMBILIJIEHHOCTH, OBITY.

BriiensaTe posib pOCCUMCKUX YYEHBIX B CO3/IaHUH U UCIIOJIB30BAHUH JIA3€POB.

['0TOBUTH Npe3eHTalMU U COOOLICHHS 110 U3YYEHHBIM TEMaM

dusnka CocraB 1 CTpOEHUE AaTOMHOTO JaBatp ompezieneHus MOHSITHI: MAacCOBOE YMCIIO, HYKJIOHBI, siACpHBIE CUIbI, JehEKT Macc, SHEpPrus
aTOMHOTO siipa | sapa. CBSI3U, yJEJIbHAsi JHEPTHUs CBSI3U AaTOMHBIX siiep. PainoakTHBHOCTh
8 u.=74u.+1u. N3oTomnbl. SnepHbie CUITBL Nepuo/1 TMoJypacnajga, UCKyCCTBEHHAs! pauO0aKTUBHOCTb, SJEPHBIC PEAKIIUU, DHEPTETUUYECKUN BBIXO]
peseps JledekT Macchl U SHEPTHS CBSI3H | SJEPHOM peakiuy, IEMHas siiepHas peakuus, KodPQPUIMEeHT pa3MHOKEHUS HEUTPOHOB, KPUTHYECKAs
spa. Macca, peakTOphl - Pa3MHOXKHUTENH, TepMmosiiepHas peakmus. CpaBHUBaTh CBOMCTBAa MPOTOHA WU
PannoaktuBHOCTH. Bus HelTpoHa. ONMUCHIBaTh MPOTOHHO-HEHUTPOHHYIO MOJAENb sapa. OmpenensTh COCTaB sep Pa3IUYHBIX
PaIMOaKTUBHBIX MPEBPAICHUN AJIEMEHTOB C TIOMOIILI0 Ta0MuIel MeHeneeBa. M300paxkath u 4uTaTh CXEMBbI aTOMOB.
ATOMHBIX SIIEP. CpaBHHMBATH CHITY MIEKTPUIECKOTO OTTAIKUBAHUS IPOTOHOB U CHITY CBSI3M HYKJIOHOB B SIJIpE.
3aKoH paIMOAKTUBHOTO pacmana. | Berauciars aeexT Macc, SHEPTUI0 CBS3U U YIACIbHYIO SHEPTHIO CBS3M KOHKPETHBIX aTOMHBIX SIIED.
MeTtoapl HaOTIOACHUS U AHaIM3UPOBATh CBS3b YAEIBHOW SHEPTUH CBS3U C YCTOMUYMBOCTBIO SAJIEP.
pEerucTpamyu JIeMEeHTaPHBIX [lepeuncnsats  BUABI  PAAMOAKTHBHOTO  pacraga atoMHbBIX  sigep. CpaBHHMBaTh  CBOWMCTBa
YacTHLI. anbda-, 6eTa- ¥ raMMa-u3ITy4CHUN.
SAnepHble peakuuu, peakuuu 3anuceiBaTh, OOBSCHATH 3aKOH PAJHMOAKTHBHOIO paclaja, YKa3blBaTh I'PAHULBI €r0 MPUMEHUMOCTH.
neneHus U cuntesa. LenHas Ornpenenars B KOHKPETHBIX CUTYaIUsAX YACIO HEPACIIABIIUXCA /1P, YUCIIO
peakuus AeIeHus suep. pacnaBIINXCS AEP, MEPUOA MOIypacHaaa.
TepMosiepHbINA CHHTES. 3anuceiBaTh sAepHbIEe  peakuuu. Omnpenenarb NPOAYKThI —ANEPHBIX peakinui. PaccuuThiBaTh
[IpumeHeHne SAepHO SHEPTUU. | SHEPTUUYECKUIN BBIXOJ SAEPHBIX PEAKIUMA.
OnuceiBaTh MEXaHM3Mbl JEJIECHUS sIep W LENHOM sjepHoMl peakunu. CpaBHUBATH SACPHBIE U
JlabGoparopHas padora: TEPMOSIZICPHBIE PEAKLIUH.
8. OmpeneneHre UMITyJIbCa U y4acTBOBAThH B OOCYXKJICHUH MPEUMYIIECTB U HEJOCTATKOB SACPHOI 3HEPreTUKU
SHEPIruM YacTULbl MpHU Haxonuth B nmutepaType U MHTEpHETE CBEICHUS 00 OTKPBHITUU IPOTOHA, HEUTPOHA, PaAMOAKTUBHOCTH, O
JBUKEHUH B MATHUTHOM I10JI€ MOJYYEHUH U UCIOJIb30BAHUU PAJIMOAKTHUBHBIX U30TONIOB HOBBIX XUMUYECKUX 3JIEMEHTOB.
Bbiensate posib pOCCMHCKMX YYEHBIX B HMCCIEJIOBAHMSAX ATOMHOIO SApa, OTKPBITUM CIOHTAaHHOTO
JCNIeHUs] siep ypaHa, pPa3BUTHM SACPHOM SHEPreTUKH, CO3JaHUMU HOBBIX H30TONOB B (DAAA
(OObeaMHEHHBIN UHCTUTYT SJCPHBIX UCCIenoBaHmil B I. J[yOHe).
['0TOBUTH Mpe3eHTALMU U COOOIICHHUS [0 U3YYCHHBIM TEMaM.
DneMeHTapHble | DJIEMEHTAPHbIE YACTHIIBI. JlaBatb onpeaesneHue MOHATUN: aHHUTWJISLIAS,
YaCTHUIbI @dyH/1aMEeHTaJIbHbIE [IepeuncisiTh OCHOBHBIE CBOKMCTBA 3JIEMEHTAPHBIX YACTHII.
3u=2 y.+lu. B3aUMOJICICTBUS. Y CKOPUTEIH BreiensaTe rpynnsl 31eMeHTapHbIX YacTull. [lepedncnsaTe 3aK0HbI COXpaHEHUs, KOTOPbIE BBINOIHSAIOTCA
pe3eps 3JIEeMEHTapHbBIX YaCTHUIL MIpU IPEBPALLCHUSX YaCTHII.

KonTpoabHbie padoThI:
4. KBanrtoBas (pusuka

OnuceIBaTh MMPOUCCChl AHHUTUIIATINN YaCTUI U aHTUYACTUI] U POKACHUS JICKTPOH-TIO3UTPOHHBIX I1ap.
HazspiBaTth u CpaBHUBATb BUbI Q)YHI[aMeHTaHBHHX B3aHUMOJCHCTBHUM.

OnuceIBaTh pOJb YCKOPHTeHeﬁ B U3YUCHUH SJICMCHTAPHBIX YaCTHULI.

Haxoauts B JIUTCPATYPC U MHTCPHCTC CBCACHUSA 00 HCTOPUHU OTKPBITUA, SJICMCHTAPHLIX YACTHLL, O TpCX




JTanax B pa3BUTUU (PU3UKHU DJIEMEHTAPHBIX YACTHII.
OnwuchIBaTh COBPEMEHHYIO (PU3HUECKYIO KAPTHHY MHpA.
['OTOBUTH MpE3eHTALMU U COOOLICHHS [0 3YUYEHHBIM TEMaM

CTtpoeHnue BcejieHHOH 5 4.

Conneunas ConneuHas cuctema: maaHeTsl U | J[aBaTh ompezeneHue MOHATHM: MapceKk, aCTPOHOMUYECKasi €IMHULA, NEepUreianil, adennuii, CoIHEeUuHOe
cUcTeMa. MaJible Tela, CUcTeMa 3emiisi- 3aTMEHUE' JIyHHOE€ 3aTMEHHE, IUJIaHeThl 3€MHON TIpYIIbl, IJAHEThI-TUTAHThI, ACTEPOMJ], METEeop,
Crpoenue u Jlyna. mMeTteoput, ¢orocdepa, CBETUMOCTh, MPOTyOEpaHel, IyJbcap, MPOTO3BE3/1a, CBEPXHOBAs 3BE3a,
ABOJIFOLIMS Crpoenue u 3Bomtonus CoslHLa | TajakTUKa, KBasap, KpacHOe cMmelleHue, Teopus bombiioro B3peiBa, Bo3pact BeeneHHOM.
Bcenennoit u 3B&31. Knaccuduxanus 38é3n. | Habmogate JlyHy u mmaHeTsl B Tesneckon. Brimenste ocobenHoctu cuctembl 3emust - JlyHa.
Su. 3BE3/IbI U UICTOYHHUKH UX PacnioznaBate, MosienMpoBaTh, HA0JIIO1aTh JIYHHBIE U COJTHEYHbIE 3aTMEHHUSL.
SHEpPruu. OObACHAT TPUIUBBI U OTIHMBBL. OnuckiBaTh cTpoeHne CosiHeyHON cucTteMbl. [lepeuncnsTs mianeTsl u
lNanaktuka. CoBpeMeHHbIE BUJbI ManbIX Ten. OnuceiBath ctpoeHue Comnnia. Habmonats conHeunsle narHa. CoOmronaTe mpaBuia
MIPEACTABJICHUS O CTPOCHUH U 0€301acCHOCTH TPU HAOTIOICHUN
SBOTIONNH BeeneHHon. ComHna.
[lepeuncnsaTh TUNUYHBIE TPYMIbI 3BE3], OCHOBHBbIE (PU3NYECKHE XapaKTEpPUCTUKU 3BE3A. OmNMCHIBATH
JlabopaTopHasi paGora: IBOJIIONMIO 3BE3]] OT pOXKAEHUA 10 cMepTu. Ha3piBaTh camble spkue 3BE3/1bl U co3Be3aus. [lepeuncnsath
9. Onpenenenne nepuoaa BUJIbl TAJIAKTHK, OMHUCHIBATh COCTaB M CTPOEHUE TaJaKTUK. BBIAENATh MIEUHBIN MyTh Cpeau APYTUX
oOpallleHus JBOMHBIX 3BE3] ranaktuk. Onpenensats mecto ConHeuHoU cucteMsl B ['anaktuke. OneHMBATh NOPAIOK PACCTOSHUM 110
KOCMUYECKHX 0OBEKTOB.
Haoaronenust: OnuceBaTh CyTh KPACHOTO CMEILEHUS U €r0
Beuepnue nabnmoneHus 3BE37, UCIOJIb30BaHNE TIPU U3YUYEHUH TaJlaKTHK.
Jlynsl 1 imaHeT B Teneckon uian | [I[puBoAMTE KpaTKoe U3JI0kKEHHE TeOpruH bobIIoro B3pbiBa M TEOPHUH paciuupstomeics BceenenHoil.
OMHOKIIb. PaGotatp B mape u rpyIine npu BbITOJHEHUN IPAKTUYECKUX 3a/laHUH.
Hcnonb3oBate MHTEpHET 1715 moucka M300pakeHUl KOCMUYECKMX O0OBEKTOB M MH(OpMAIUU 00 HX
HccnenoBanue: O0COOCHHOCTSIX.
HccnenoBanue nBM>KeHUs YyacTBoBaTh B OOCYXKJIEHUM W3BECTHBIX KOCMHUYECKHX HCCIe0BaHUN. Bbloenars coBeTckue Hu
JIBOMHBIX 3BE3]T poccuiickie JOCTHXKEHHUS B O0O0JAacCTH KOCMOHAaBTUKM M HUCCIeNOBaHHs KocMmoca. OTHOCHUTBCA C
YBOXEHHEM K POCCUMCKHM YUYEHBIM M KOCMOHABTaM.
Haxoauts B muTepaType U UHTEpHETE CBECHUS HA 3a/IaHHYIO TEMY.
['0TOBUTH Mpe3eHTalMU U COOOIICHHUS 10 U3YYSHHBIM TEMam
Yu4ebHo-MeTOAMYECKOE O0ecIeyeHue
o0pa3oBaTeILHOIO Mpolecca.
1. Y4eOHO-MeToANYeCKHEe TOCO0US NIl yUUTeJIs

o YueOnuk I'.51.Msxumes, b.b.byxosnes, H.H.Cotckuit «®usuka» kinaccuueckuii kype. 10, 11 kmace» — Mocksa, [Ipocemienue, 2018 r.
. Hunaktuueckue Matepuansl @usnka 11 xknace / A.E.Mapon, E.A.Mapon. — M.: U3natensctBo «/podar», 2014.
. Temaruueckue KOHTPOJIbHBIE U caMoCTOsITeNbHbBIE padoThl o Gusuke 11 kmace / O.U.I'pomuesa. — M.: U3narensctBo «Ok3ameny, 2012 r.
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