HosicHuTeAbHASA 3aNMCKa
Hacrosmas pabouast mporpamma pa3pabaThiBaeTCsl HA OCHOBAHHH CIEAYIONINX HOPMATUBHBIX JOKYMEHTOB:
. ®enepanbHbiM 3akoHOM OT 29.12.2012 1. Ne 273 ®3 «3akon 00 oOpazoBanuu B Poccuiickoii B
Oenepauun» (m.22 ct.2, 4. 1,5 cr. 12, 4. 7 c1. 28, ¢1.30, 1. 5u.3 c1. 47, 1.1 u. 1 cT. 48);
. @DenepalibHbII TOCYAapCTBEHHBIM 00pa30BaTeNbHbIN CTaHAAPT OCHOBHOIO 001Iero oopazoBanus/ M-Bo
obpaszoBanus u Hayku Poc.®eneparuu. — M.: [Ipocsemenue, 2011.- 48 c.- (CtaraapThl BTOPOTO MOKOJICHHS ).
. @DenepallbHBIM TOCYJApPCTBEHHBIM 00pa30BaTENbHBIM CTAaHIAPTOM HauyalbHOrO 00IIero odpazoBaHUS,
yTB. mpukazoM MunoOpHayku Poccum ot 06.10.2009 Ne 373 ¢ m3ameHenusMu ot 26 HosiOps 2010 r., 22
centsops 2011 ., 18 mexadbps 2012 r. (m.19.5);

. [Ipumepnbie mporpamMmbl 1o ydeOHbIM mpeameraMm. ®Pusmka. 7 — 9 kmaccel. — 2-¢ m3a.- M.:
[Tpoceemenue, 2010. — 80 c. -. (CtangapThl BTOPOTO MOKOJICHUS).
. IMpukaz Ne 253 ot 31 mapra 2014 r. OO0 yrBepxkacHuH (QenepalibHOTO TEepedHs Y4eOHUKOB,

PEKOMEH/IOBAaHHBIX K HCIIOJIb30BAHUIO MPU pealu3alud HMEIOIUX TOCYJAapCTBEHHYIO aKKpPEAUTAILIUIO
o0pa3oBaTeNbHBIX IPOrPaMM HaYaIHHOTO OOIIET0, OCHOBHOT'O OOIIETO, CPEAHETO 001Iero oopa3oBaHusl.

. TpebGoBanusi K OCHAIIEHHIO OOpPa30BaTENBHOIO IpoOIecca B COOTBETCTBUU C COJEpPIKATEIbHBIM
HAIOJHEHUEM YYeOHBIX TIPeAMETOB (enepalbHOro KOMIIOHEHTa TOCYJapCTBEHHOTO 00pa30BaTeNbHOTO
crangapra (mpuka3 MunucTepcTBa o0pa3oBanus u Hayku oT 04.10.2010 Ne 986).

C HOPMaTHUBHBIMH TPABOBBIMH JIOKyMEHTaMHU YPOBHsI 00pa3oBaTenbHOl opranuzanun: ycraBom MAOVY «COLL
Nel6» r. AnbMmeTbeBcka; OCHOBHOW 00pa3oBaTelbHOW MPOrpaMMOil HayalbHOW CTyNeHH oOpa3oBaHUS,
OCHOBHOM; cTymeHu oOpa3zoBaHus; oOpazoBarenbHOi mporpammoii MAOY «COII Nel6» r. AnbMeThEBCKa;
JoKaabHbIMU HOpMaTuBHBIMU akTaMu MAOY «COIL Nel6y.

[Ipn peanuszanuu paboueil nporpammsel ucnosnb3yercs YMK Ileppimkuna A. B, I'yrhuka E. M.,
BxoAumil B @enepalibHbli epedeHb Y4eOHUKOB, YTBEPKACHHbII MuHHCTepcTBOM 00pa3oBaHus U Hayku PO.
Jlnst u3y4eHus: Kypca peKOMEHAYEeTCs KIAaCCHO-YPOYHAsi CHCTEMA C MCIIOJIb30BAaHUEM PA3IUYHBIX TEXHOJIOTHH,
¢dbopM, METOZI0B 00YUEHHS.

MecTo npeamera B yueOHOM ILIaHe

®DenepanbHbIi 0a3UCHBIN yueOHBIN IJIaH Ui 00IIe00pa30BaTENbHBIX YUPEKICHUI OTBOAUT B 9 Kiacce 68
y4eOHBIX YacoB U3 pacyéra 2 yueOHbIX yaca B Heaento. Cpoku peanuzanuu 2017-2018 y4ueOHblii rox.

N3yuyenue ¢pusukm B 9 KIacce HANPaBJIEHO HA TOCTHKEHHE CJIeTYIOIIMX 1eJIei:

v/ 0CBOeHME 3HAHMII O MEXAHUYECKUX ABJICHUSX, BEMMYNHAX, XAPAKTEPU3YIOIINX 3TH SBJICHHU,
3aKOHaX, KOTOPbIM OHHU MOAYMHSIOTCS, METOJaX HAyYHOI'o MO3HAHUS MPUPOABI U (GOPMHUPOBAHUE HA
ATOW OCHOBE NPEJICTaBICHUN 0 (PU3NUECKON KapTUHE MUPA;

v/ oBlIajleHHe YMEHHSIMH TIPOBOAWTH HAaOJIOJCHUS TPUPOJHBIX SIBICHHUI, OMUCHIBATH U
000011aTh pe3ynbTaThl HAOMIOACHNUN, UCIIOIB30BaTh MPOCTHIE U3MEPUTEIbHBIE TPUOOPHI IS U3yUEHUS
(bu3nUecKux SBICHUN, MPEICTABIATh PE3yabTaThl HAOMIOACHUNA WM U3MEPEHUH C TOMOIBIO TalHII,
rpadukoB Y BBISBIISITH HA 3TOM OCHOBE 3MITMPUYECKHE 3aKOHOMEPHOCTH, IPUMEHSATH
MOJTyYeHHbIE 3HaHUSA JJIs1 00bICHEHHs pa3HOOOPa3HBIX IPUPOJHBIX SABJICHUN U MPOLIECCOB, IPUHIUIIOB
NEeHCTBUS BaXKHENUIINX TEXHUYECKUX YCTPOMCTB, ISl pelieHns (PU3NUecKux 3aay;

v pa3BHTHE TO3HABATEJIbHBIX HHTEPECOB, MHTE/IEKTYAJIbHBIX M  TBOPYECKHX
CIOCOOHOCTEeH, CaMOCTOSITEIbHOCTH B NPUOOPETEHUHM HOBBIX 3HAHUM, NMPU pEHIeHUH (PU3NUECKHUX
3aJjad U BBINNOJIHEHUH SKCIEPUMEHTAJIbHBIX HCCIIEAOBAHUM C HCHOJIb30BAHMEM HH(OPMAIMOHHBIX
TEXHOJIOTHIL;

v BocnuTaHHe Y0eXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB  MPHUPOIBI, B
HEOOXOJUMOCTH Pa3yMHOTO HCIOJIb30BaHUS JOCTHKEHUN HAYKHM U TEXHOJOTHUU IS JaTbHEHIIEero
Pa3BUTHS YEIOBEUYECKOro OOIECTBa, YBaKEHHUS K TBOpPILAM HAYKH U TEXHUKH, OTHOILICHUS K (PU3HKe
KaK K JIEMEHTY 00111e4esI0BEYECKON KYIbTYpbI;

v MCHOJIb30BaHWE MOJYYEHHbIX 3HAHMH M YMEHWH U PElICHUS NPAKTHYECKHX 3a/ad
MOBCEIHEBHOM KM3HH, oOecreyeHus: 0e30MacHOCTH CBOEH JKM3HHU, PAllMOHAJIBLHOTO HMCIIONb30BaHUS U
OXpaHbl OKPYKAIOLIEN CPEIBI.

B 3apaum o0yuyenust GusuMKu BXOAAT:
v pa3BuTHe MbIIUIEHHS] Yy4aumxcsi, (OPMHPOBAaHHWE y HHX CAMOCTOSTEIBHO MPHOOpETATh
Y IPUMEHSATDH 3HAHUs, HAOII01aTh U OOBSICHATH (PM3UYECKUE SBIICHNUS,



v’ oBJaJieHHe MKOJIbLHLIMH 3HAHHAMH 00 OSKCIEPUMEHTAIbHBIX (aKTax, MOHATUAX, 3AKOHAX,
TEOpHAX, MeToAax (M3MUECKOW HAayKH; O COBPEMEHHOW HAyYHOW KapTHHE MHpPA; O HIUPOKHUX
BO3MOXHOCTAX IPUMCHCHUSA (1)I/ISI/II-I€CKI/IX 3aKOHOB B TCXHUKEC U TCXHOJIOTHH,

v/ ycBOeHHE IMIKOJLHUKAMH W€ €IMHCTBAa CTPOEHHMs MATepHU M HEMCUEPIAEMOCTH Mpolecca
€C IMMO3HaHMWs, IOHUMAHUC POJIA IIPAKTHUKU B IIO3HAHHUU (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U 3aKOHOB,

v (opMupoBaHHe INMO3HABATEILHOI0 WHTepeca K (DU3MKE W TEXHHUKE, Pa3BUTHE TBOPYECKUX
CIIOCOOHOCTEH, OCO3HAHHBIX MOTHUBOB YYEHHS; MOJTOTOBKA K MPOJOIDKEHHIO 00pa3oBaHUs
U CO3HATEILHOMY BBIOOPY MPOQecchu.

Oouweyuednvie ymeHnus, HAGbLIKU U CHOCOObL 0esAmeTbHOCU .

Ha ocnoBanuu tpeboBanuii ['ocygapcTBeHHOro 00pa30BaTeIbHOrO CTaHAApPTA B COACPHKAHUM KaJIEHJApHO-
TEMaTUYEeCKOTO IUIAHUPOBAHUS MPEAYCMOTPEHO (OPMHUPOBAHHME Y HIKOJBHUKOB OONICY4YEeOHBIX yMEHHH U
HABBIKOB, YHUBEPCAJIBHBIX CHOCOOOB ACSITENFHOCTH U KJIIO4YeBbIX KoMmereHumii. [Ipuopureramu Ha stame
OCHOBHOT0 00111er0 00pa30BaHUs SBISIFOTCS:

Ilo3nasamenvras desmenvHocmy.

e lcnonp3oBaHue [Uisi MO3HAHUS OKPYKAIOLIETO MHUPA PA3JIMYHBIX €CTECTBEHHOHAYYHBIX METOJOB:
HaOJI0ACHUS, U3MEPEHHUS, SKCIIEPUMEHTA, MOJICIIMPOBAHUS;

e ®dopmMHUpOBaHHE YMEHHH pa3ianyaTh (HaKThl, TUTIOTE3bI, IPUYMHBI, CIEICTBHS, JTOKA3aTEIbCTBA, 3aKOHBI,
TEOPHH;

e OsnazieHue aJieKBaTHBIMH CIIOCOOAMU pEIlIeHUs] TEOPETUYECKUX U SKCIIEPUMEHTAIIbHBIX 3a/1a4;

e [IIpuoOpereHre oOmbITA BBIBIKEHHS TUNOTE3 Ui OOBSCHEHWS  W3BECTHBIX  (PAaKTOB U
JKCIIEPUMEHTAJIbHON ITPOBEPKU BBIIBUTAEMBIX TUIIOTES.

HH¢OpMa1/lMOHHO'KOMMyHMKamMSHCl}l oesamenbHOCmb.

e BrajneHue MOHOJIOTMYECKON U TMATIOTMUECKON PEeUublo, pa3BUTHE CIIOCOOHOCTU ITOHUMATh TOUKY 3pEHUS
cobecelHMKA U IPU3HABATh IPaBO HA UHOE MHEHHUE;

e lcnonb3oBaHue [uisl pelIeHUs [103HABATENIbHBIX U1 KOMMYHHMKATHUBHBIX 3a/1ad Pa3JIMYHBIX HUCTOYHUKOB
nHpopMaIuu.

Pedghnexcusnas desmenvrHocms:

e DBilaneHue HaBpIKaMU KOHTPOJS M OLIEHKM CBOEH JEIATEIBHOCTH, YMEHHE NPEABUACTh BO3MOKHBIE
pe3ynbTaThl CBOUX ACUCTBUM;

e Opranuzanus y4eOHOM AEATENbHOCTU: IIOCTAHOBKA LIENH, IJIAHUPOBAHUE, ONIPEIEIIEHUE ONTUMAIIBHOTO
COOTHOUICHUS L€ U CPECTB.

JlumakTHdeckass MoJeNnb OOY4YeHHs M TIeJarorM4ecKhe CpelCcTBA OTPAKAIOT MOJCPHU3AIMI0 OCHOB
y4eOHOr0 Mpolecca, X NePeoOpUeHTAIIUI0 Ha JOCTH)KEHNE KOHKPETHBIX Pe3yJbTaToB B BUAE C(HOPMUPOBAHHBIX
yMEHUH U HaBBIKOB y4allMXcsi, 0000IIEHHBIX CIOCO00B nearenbHocTH. PopMupoBaHUe
LIEJIOCTHBIX TpPEJICTaBIeHUH O Qu3nueckoil KapTuHe MHUpa OyJIeT OCYILECTBIATHCA B XOJl€ TBOPYECKOH
NESTETLHOCTH yUYalUXCsl Ha OCHOBE JINYHOCTHOTO OCMBICIICHUS (PU3UYECKUX TPOIecCOB U sBieHH. Ocoboe
BHUMaHME yJIeNI1eTCsl IO3HABATEIbHOM aKTUBHOCTHU yyaluxcs. B npuBeeHHOM TeMaTH4eCKOM IUIaHUPOBaHUU
MPEYCMOTPEHO HCIIOJIb30BaHUE HETPAJAUIIMOHHBIX ()OPM YPOKOB, B TOM UHMCIIE OPTaHU3aIIMOHHO-EIIOBBIX UTP,
HCCIIEI0OBATENbCKUX JTAOOPATOPHBIX pabOT, MPOOIEMHBIX AUCKYCCUH, HHTETPUPOBAHHBIX YPOKOB C UCTOPHEN U
OnoIIoTHEH, TPOSKTHAS ACATEIBHOCTD U T.]1.

[Ipu BBIMOJIHEHUH TBOPUYECKUX PAOOT (GOpPMUPYETCS yMEHHUE ONpeAessATh aJeKBaTHBIE CHOCOOBI pelIeHHUs
yueOHOH 3a7a4il Ha OCHOBE 3aJ[aHHBIX AJITOPHUTMOB, KOMOMHHPOBATH U3BECTHBIE aTOPUTMBI JCSITECIHHOCTH B
CUTYyallUsX, HE MPEAINOIaralouIX CTaHAAPTHOTO MPUMEHEHHUS OHOTO U3 HUX, MOTUBUPOBAHHO OTKA3bIBATHCS
OT 00pa3ia AesTeNbHOCTH, HCKaTh OPUTUHAIIEHBIC PEIICHUH.

Vuyamuecs A0KHBL TpuoOpecTH yYMEHHS 10 (OPMUPOBAHUIO COOCTBEHHOIO alrOpUTMa peIIeHUs
MO3HABATENBHBIX 33134, (opMymupoBaTh MpoOJIEeMy M IHEIH CBOEH padOThI, MPOTHO3UPOBATH OKUIAEMBIN
pe3yJbTaT U COMOCTABIATh €0 ¢ COOCTBEHHBIMH 3HAHUSAMH. YUalluecs AOJDKHBI HAYYUTHCS MPECTaBIIATh
pe3yabTaThl MHANBHIyaTHbHON M TPYIIIOBON MO3HABATENLHOW JESITEIBHOCTH B (hopMaxX KOHCIIEKTa, pedeparta,
pEelLIeH3UH, COUNHEHHSI, Pe3IOMe, UCCIIeI0BATEIbCKOT0 IPOEKTa, MyOJIUYHOM MPEe3eHTAIIH.



Crierudukoil  y4eOHO-UCCIIEAOBATEIBCKON JESITEIBHOCTH SBISETCS €€ HAaIlPaBICHHOCTh HA Pa3BUTHE
JUYHOCTH U Ha MOJydeHHEe OOBEKTHBHO HOBOI'O MCCIIEOBATENIBLCKOTO pe3ynbraTa. Llens yueOHO-
HCCIICIOBATENILCKOW  JIEATENPHOCTH — MPHOOpPETeHHE YYaIlUMHUCS MMO3HABATEJIbHO-HCCIe0BATEbCKOM
KOMIIETEHTHOCTH, IIPOSIBIIAIONIEICS B OBIAIEHUM YHUBEPCAIIHBIMU CIIOCOOAMH OCBOEHUS J€MCTBUTENILHOCTH,
B Pa3BUTHUU CIIOCOOHOCTM K MHCCJIEN0BATEIbCKOMY MBILIUIEHUIO, B AKTUBU3ALMU JIMYHOCTHOM IO3UIUU
ydarierocsi B 00pa3oBaTeabHOM MPOLECCE.

Peanuzanus KaneHAapHO-TEMAaTHYECKOIO IIJJaHAa OOECIEUMBAET OCBOECHME OOILIEy4YeOHBIX YMEHUH U
KOMIIETEHIIMH B paMKaXx HH(OPMALMOHHO-KOMMYHHKATHBHOM JEATEIBHOCTU: CIIOCOOHOCTH IepelaBaTh
COJIEp’KaHUE TEKCTa B CKATOM WJIM Pa3BEPHYTOM BHJIE B COOTBETCTBUU C LIEJIbIO Y4EOHOT0 3aJjaHMsl; IPOBOIUTH
CMBICJIIOBOM aHAJIU3 TEKCTa; CO3/aBaTh MMCbMEHHbBIC BBICKA3BIBAHMS, aICKBATHO NEPEJAIONINE TPOCIYHIaHHYIO
U TIPOYUTAHHYIO MH(POPMAIUIO C 33JaHHON CTENICHBIO CBEPHYTOCTH (KPaTKO, BBIOOPOYHO, MOJHO); COCTABISATH
IUTaH, Te3HUChl, KOHCHEeKT. Ha ypokax ywamumecs: HOJKHBI Oosiee YBEPEHHO OBJIAJIETh MOHOJIOTHYECKOM U
JMAJIOTHYECKON peubl0, YMEHHUEM BCTYIaTh B pEUeBOE OOIIEHHE, YYacTBOBATh B AHAJOre (MMOHMMATh TOUYKY
3peHHsl coOeceHMKa, MPU3HABATH IIPABO HA MHOE MHEHME), IPUBOIUTH IPUMEPHI, NMOAOHPATh apryMEHTHI,
nepedpa3rupoBaTh MbICIb, (OPMYIHPOBATH BBIBOIBL. JJisi pemieHus] NMO3HABATENBHBIX U KOMMYHUKATHBHBIX
3aJa4d ydaluMcs MpejyuiaraeTcs UCIob30BaTh pa3IMyuHble HCTOYHUKHM MH(DOpMaIUK, BKIHOYask SHIUKIONEIUH,
cioBapu, UHTEepHET-pecypchl U Ipyrue 0a3pl JaHHBIX. B COOTBETCTBUU ¢ KOMMYHHKATHUBHOW 3a1a4eii, cepoii
U CUTyaluel OOLIEHHs] OCO3HAHHO BHIOMPATh BBIPA3UTEIbHBIE CPEACTBA S3bIKA M 3HAKOBBIE CUCTEMBI: TEKCT,
TaOIUILy, CXeMY, ayIMOBU3YyaIbHbIA PST U JIP.

VYuyamuecs IOMKHBI YMETb Pa3BepHYTO OOOCHOBBIBATb CYXKACHUS, [aBaTh OIPENENIECHUs, NPUBOAUTH
JI0Ka3aTesbcTBA (B TOM 4YHUCJIE OT NPOTHUBHOIO), OOBSCHATH W3YYCHHBIE IOJIOKEHHS Ha CAMOCTOSITEIILHO
NOoJOOpPaHHBIX  KOHKPETHBIX IpHMeEpax, BIaJAeTh OCHOBHBIMH BHJAMH IYOJIMYHBIX  BBICTYIICHUH
(BBICKA3bIBAHUSI, MOHOJIOT, AMCKYCCHUsS, MOJEMMKA), CIE€JOBaThb ITHUYECKMM HOpMaM M IIpaBWIaM BEACHHUS
auanora, aucnyra. IIpeamnonaraercss yBepeHHOE MCIIOJIB30BAHME YYALIUMUCS MYJIbTUMEIUIHBIX PECYpCOB U
KOMIIBIOTEPHBIX TEXHOJOTHHA i OO0pabOTKH, Mepeladd, CUCTeMaTH3aluu WHQPOpManuu, co3maHus 0a3
JAHHBIX, IPE3EHTALIMH PE3YJIbTATOB [TI03HABATEIIBHON M MPAKTUYECKON JEATEIBHOCTH

i opraHu3anMyM  KOJUIEKTUBHBIX W HHIUBUAYAIbHBIX HAOMIOJEHUN (U3MUECKUX SBJICHUMN
U MIPOLIECCOB, U3MEPEHUs (PU3MUECKUX BEJIMYMH U YCTAHOBJIEHUS 3aKOHOB, IOJATBEPIKICHHS TEOPETUUECKUX
BBIBOJIOB HEOOXOMMBI CHCTEMAaTH4YeCcKasi IOCTAHOBKA IEMOHCTPAIIMOHHBIX OMBITOB YYUTEJIEM, BHIIIOJIHEHHUE
nabopaTopHbIX paboT ydammmucs. PaGouas mporpamMma IpeaycMaTpHUBAaeT BBIINOJHEHHE MPaKTHYECKOH
94acTH Kypca: 6 mabopaTopHbIX paboT, 5 KOHTPOIBHBIX Pa0OT.



Coaeprxanue nporpaMmbl
CormacHo MpUMEpHOM MporpaMMme Ha u3ydeHue Gu3uKu B 9 Kiracce oTBOAUTCS 68 yacoB, U3 pacuéra 2 4 B
HEZEII0, 4YTO COOTBETCTBYeT ydeOHOMY mmany MAOY «COIIl Nel6y. Mcxons u3 3Toro, mpeamnoiaraercs
CIIeIyIolllee paclpeieICHUE YacoB

Coaepxanne KoauuecTBo yacoB
ITo npumepHoOii mporpamme Ilo padoueii mporpamme
3aKOHBI B3aUMOJEWCTBUS U ABUKEHUS Tl 26 4 264
MexaHndeckne KojaeOaHusI U BOJHEL. 3BYK. 104 10 v
DJIEKTPOMArHUTHOE MOJIE 179 174
Ctpoenne aToMa ¥ aTOMHOTO Si7pa 119 11y
O06o0mmaromniee MOBTOPCHHE 4q 44q
HTroro: 68 u 68 u

1. 3aKkoHbI B3aUMOIelCTBUS M ABHKeHHs TeJ (26 4acoB)

MartepuanbHad Touka. Cucrema otcueta. Ilepememenne. CKopocTh MpSAMOJIMHEHHOIO paBHOMEPHOTO JBMKEHUS.
[IpsmonmHeliHOe paBHOYCKOPEHHOE OBM)KEHHE. MTHOBEHHAs! CKOPOCTh. Y ckopeHue. OTHOCHTEIHHOCTh MEXaHHIECKOTO
JBIOKEHUS. |'eolieHTpuueckass U reJuoleHTpuYeckas cucteMbl Mupa. MHepunanbHas cucteMa otrcuera. IlepBoliid, BTOpoii
u Tperuil 3akonbl Hprorona. CBoOomnHoe magenue. HeBecoMocTh. 3aKOH BCEMHUPHOTO TATOTEHHs. VICKycCTBEHHBIE
cnyTHUKHU 3eMiu. Mnyssc. 3aKoH COXpaHEHUs UMITyJbca. PeakTHBHOE ABM)KEHUE.

Jlemoncmpayuu.

OTHOCHUTENFHOCTh JABWXEHUS. PaBHOyckopeHHoe aBmxkeHue. CBoOonHoe mageHue Ten B TpyOke HbproTona.
HanpaBnenue CKOpoCTM TpU PaBHOMEPHOM JBWKEHMM MO OKpYXHOCTU. Btopoil 3akoH HrproTona. Tperuid 3akoH
HeroTona. HeBecoMocTh. 3aKOH COXpaHEHUSI UMITYJIbCa. PEakTUBHOE JBUKEHUE.

JlabopamopHule pabomul u onvimel.

HccnenoBanne paBHOYCKOPEHHOTO JIBM)KEHHUS 0e3 HadalbHOW CKOpOCTH. M3MmepeHne yCcKOpeHUs CBOOOIHOTO
MaJCHUsL.

2. MexaHu4eckue Kojiebanus u BoaHbl. 3Byk (10 yacoB)

KonebarensHoe JIBIDKCHUE. IIpy>xuHHBIH, HUTSHOM, MaTeMaTHYECKUN MAasITHUKU. CBoOo1HBIC
W BBIHY)XICHHbIe KoneOaHusa. 3aryxatomme kojeOanus. KomeOarenbHas cucrema. AMIUIMTY[a, NEPHOA, YacTOTa
kosebanuii. [IpeBparienne sHeprun npy KoredareI-HOM JABIKEHUH. Pe3oHaHc.

Pacnpoctpanenne xonebanuii B ynpyrux cpeaax. IIpojosnbHble U monepeyHble BOMHBL. J[nnHa BonHBL. CKOPOCTD
BOJIHBL. 3BYKOBBIC BOJHBI. CKOPOCTH 3ByKa. BbicoTa, TeMOp M TPOMKOCTB 3ByKa. JXO.

Lemoncmpayuu.

Mexaanyeckue kojaeOanusi. MexaHn4decKue BOHBI. 3BYKOBEIe KoJieOaHus. Y CJIOBUS PacIpOCTPaHEHHUS 3BYKa.

Jlabopamopnas paboma. WccnemoBaHue 3aBUCUMOCTH —IepHOAa KoOJeOaHWH MPYKMHHOTO — MasTHHKA
OT MacChl Ipy3a M KECTKOCTH MpYXWHBI. VccrienoBaHne 3aBUCHMMOCTH TEPHOJA U YACTOTHI CBOOOJHBIX KoJeOaHHH
HUTSIHOTO MasiITHUKA OT JUTMHBI HUTH.

3. dnexrpomaruuTHoe noJie (17 yacos)

MaruautHoe nosie. OZHOPOAHOE U HEOJHOPOAHOE MarHUTHOE IOJIE. HallpaBJIEHUE TOKAa W HalpaBJIeHHUE JIMHUM ero
MarauTHoro nois. I[IpaBuno Oypasuuka. OOHapyxeHue MarHuTHOro noist. [IpaBuio nesoit pyku. MHIyKuys MarHuTHOro
nosysi. MarautHeli moTok. OnbiTel ®Dapages. DnekTpoMarHuTHas WHAYKOWS. HampaBieHrne HWHAYKIMOHHOTO TOKAa.
[paBuno Jlenna. SIenenne camounaykinuu. [lepemennslit Tok. ['eHepaTop nepemenHoro Toka. [Ipeobpa3oBanust SHEprUn
B anieKTporeHeparopax. Tpancdopmarop. [lepeaaya snekTpudeckoil SHEPruu Ha pacCTOSIHUE.

OJEeKTPOMarHuTHOE TMoJie. OJEKTpOMarHUTHbIE BOJMHBL. CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJH. BrusHue
AJIEKTPOMAarHUTHBIX U3NIyUeHHU Ha >KuBble opranu3mbl. Konnencarop. KonebaTenbHblil KOHTYp. [IpHHIMIBI pagnocBs3u
Y TeNeBUAeHN. DJIeKTpOMarHuTHas mpupoja ceera. [Ipenomnenue ceeta. Jlucnepcus ceerta..

Lemoncmpayuu.

YCTpolCTBO KOHJIEHCATOpa. DHEPrusl 3apsHKeHHOTro KOHAEHcaTopa. DIeKTpOMAarHuTHele Konebanusi. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH. [lucrniepcus ceeta. [loydeHue 6enoro cBera npu CI0KEHHH CBETA Pa3HBIX IIBETOB.

JlabopamopHhule pabomeui.

Uzyuenue sBieHUs 2I€KTPOMArHUTHOW MHAYKUKK. HabaroneHue CIionIHOro U JIMHEWYaToro CeKTPOB.

4. Ctpoenue atomMa u aToMHOro siapa (11 yacos)

PagroakTHBHOCTh KaK CBUAETENLCTBO CIIOKHOTO CTPOEHHsS aToMOB. AJjb(da-, Oera-, ramma-usnyueHus. OnbIThI
Pesepdopna. Snepnas moxmenbp aroma. PagmoakTHBHBIE THpeBpalleHus aTOMHBIX sigep. CoxpaHeHue 3apsiioBOrO U
MacCOBOT'O YHCEJN MPH AAEPHBIX Peaknuax. MeTo sl HabIIOJeHHS U PETUCTPAIIH YaCTHUII B SIAEPHON (pU3MKE.

IIpoToHHO-HEWTpOHHAS MOAENb Anpa. PU3HUECKUA CMBICI 3apsiA0BOro0 U MaccoBoro uucen. M3oronsl. IIpasuiia
CMEILEHUsA. DHEprus CBsA3M YacTull B sape. [lenenue snep ypana. Llennas peakuus. SlnepHas sHepretuka. Jlozumerpus.
3aKoH paJoaKTUBHOrO pacnajia. BiusHue painoakTUBHBIX U3ITy4YEHHUN Ha JKMBbIE OpraHU3Mbl. TepMosiaiepHas peakiys.
WcTtounnku sueprun ConHIa 1 3Be371.

Llemoncmpayuu.

Mopnens ombitTa Pesepdopna. HaGmonenuwe TpexkoB B kamepe BuiibcoHa. YCTpOHCTBO UM JEWCTBHE CUETYMKA
MOHU3UPYIOMINX YaCTHII.



Jlabopamopnuvle pabomul. VI3ydeHue neneHus siapa aroma ypaHa 1o ¢otorpaduu TpekoB. M3ydeHne TpekoB
3apsKCHHBIX YaCTHIL 10 TOTOBBIM (hoTOrpadusM.
5. O6o0marwmee nopropenue ( 4 yaca).

I[nanupyemblie pe3yJibTAThI

BbINYCKHUK HAYYHTCS:

v

v

v

v

coOuroIaTh TpaBUiIa OE30MAaCHOCTH M OXPaHBI TpyJa MpH padoTe ¢ Y4eOHBIM M JIAOOPATOPHBIM
000pyI0BaHUEM;

MOHUMATh CMBIC]I OCHOBHBIX (PM3MUYECKMX TEPMHUHOB: (PH3MUECKOE TEJO, (PU3UYECKOE SIBICHHE,
(1)I/I3I/I‘-IGCKa$I BCJIMYMHA, CAUMHUIBI USMCPCHHA,

pacrio3HaBath TMPOOJIEMBI, KOTOpPhIE MOXKHO PEIIMTh TP MOMOIIM (PU3HUYECKUX METOJIOB;
AHAJIM3UPOBATE OTACIIBHBIC 3Tallbl IIPOBCACHUA I/ICCJICI[OBaHI/If/’I U UHTCPIPETUPOBATHL PC3YJIbTATHI
HaOJIFOICHUH U OIIBITOB;

CTaBUTH OIIBITHI IIO0O HUCCICIOBAHUIO (1)I/I3I/I‘ICCKI/IX SIBJICHUA WA (1)I/I3I/I‘-ICCKI/IX CBOMICTB T€I 663
UCTIOJIB30BaHUSl TPSMBIX U3MEPEHUH; Mpu 3TOM (HOPMYIHPOBATh MPOOIeMy/3aqady y4eOHOTO
DKCIIEPUMEHTA; COOMpATh YCTAHOBKY W3 TPEUIOKCHHOTO OO0OPYAOBAaHHUS, MPOBOJUTH OMBIT U
(bopMyITHPOBaThH BHIBOJIBL.

[Ipumeuanue. Ilpum mnpoBereHMn uccnenoBaHUA (U3UYECKUX SBICHUN HM3MEPHUTEIbHBIE NPHOOPHI
UCTIOJIB3YIOTCS JIUIIb KaK TaTYUKU U3MEPEHUS] PU3NUECKUX BETHUMH. 3aMUCH IMOKA3aHUH MPSIMBIX U3MEPEHUH B
ATOM clly4ae He TpeOyeTcs.

v
v

HOHUMATh POJIb IKCIEPUMEHTA B MOJIYYE€HUN Hay4YHOU HH(POPMALIUY;

IIPOBOAMTDH NPSMbIE U3MEPEHUS (PU3MUECKUX BEJIMYMH: BPEMs, PACCTOSHUE, Macca Tella, 00beM,
cuila, Temreparypa, arMoc(hepHoe IaBlieHHE, BJIAXHOCTb BO3AyXa, HaIpsOKEHHE, CHUjla TOKa,
panuanoHHbIi (HOH (C UCIOTB30BAHUEM JJO3MMETPA); TIPU STOM BBIOMPATH ONTUMAIBHBIA CIIOCO0
U3MEpPEHUs U UCIO0JIb30BaTh MPOCTEHIINE METO bl OLIEHKU IOIPEIIHOCTEN U3MEPEHUH.

[Tpumeuanue. Jlrobas ydeOHas mporpamma JOJDKHA 00ECIIeYnBATh OBJIACHHE MPSIMBIMA U3MEPEHUSIMH
BCEX MEPEYHCICHHBIX (PU3NUECKUX BEITHMYHH.

v

v

MIPOBOJMTH HCCIICIOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEIMYHH C WCIOJIB30BAHUEM IPSMBIX
U3MEPEHUI: TPpU STOM KOHCTPYHUPOBATh YCTAHOBKY, (PHKCHPOBATH PE3yJIbTAThl IOJYUYCHHON
3aBUCHUMOCTH (DU3MYECKHUX BEITUYHMH B BUJIE TAOIUI] U IPa(HUKOB, JeTIaTh BBIBOJIBI TI0 PE3YJIbTaTaM
HCCJICI0OBaHMS;

MIPOBOINTH KOCBCHHBIE M3MEPECHUS (PHU3UUICCKUX BEJIMYHH: TP BBIMTOJIHCHUN U3MEPEHHUI COOMPATh
IKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJCIysl TMPEIJIOXKCHHON WMHCTPYKIMH, BBIYHCISATH 3HAUCHHE
BEJIMYMHBI M aHATM3UPOBATH TIOTYyICHHBIC PE3YJIbTaThl C YIETOM 3aJaHHONH TOYHOCTH U3MEPCHHIA,
AHAIM3UPOBATh CUTYAllMH MPAKTHUKO-OPHUEHTHPOBAHHOTO XapaKTepa, Y3HaBaTh B HUX MPOSBICHUE
U3YYCHHBIX (DH3UYECKHUX SBJICHUHN WM 3aKOHOMEPHOCTEH W MPUMEHSATh UMEIONINECS 3HAHUS JIJIs
X OOBSICHCHHS;

MOHWMATh TPUHIUIBI JACUCTBHS MAIIWH, MPUOOPOB W TEXHUYECKHX YCTPOMCTB, YCIOBHS WX
0e30IMacHOTO HUCIIOJIb30BAaHUS B IIOBCEIHEBHOM JKU3HU,

WCIIOJIb30BAaTh TIPH BBITOJIHEHUU YUEOHBIX 33724 HAyYHO-TIOMYJISIPHYIO JINTEPATYPY O PUINISCKUX
SBIICHUSX, CIIPABOYHBIC MaTepuabl, pecypchl IHTepHET.

BbIHyCKHI/IK MOJYYHUT BO3MOKHOCTD HAYYUTHLCH:

v

v

0CO3HaBaTh LIEHHOCTh HAyYHBIX HUCCIIEIOBAHUM, poib (PU3UKHU B pacUIMpPEHUH MPEACTaBICHUNA 00
OKpY’KaroIlleM MUPE U €€ BKJIaJ B YJIy4llIEHUE KaueCTBA KU3HU;

UCMOJIb30BaTh MPUEMBl IOCTPOEHUS (U3UYECKUX MOAENeH, moucka U  (OPMYIUPOBKH
JIOKa3aTeNIbCTB BBIIBUHYTBIX TMIIOTE3 M TEOPETHMYECKHUX BBIBOJOB HAa OCHOBE SMIIMPHYECKU
YCTaHOBJIEHHBIX (DAKTOB;

CpaBHUBAThb TOYHOCTh H3MEpeHHs (PU3MYECKMX BEIMYMH IO BEJIWYMHE HMX OTHOCUTEIHHOU
MOTPEIIHOCTH MPH NMPOBEIEHUH MPSIMBIX U3MEPEHUI;

CaMOCTOSITENIbHO TPOBOJUTH KOCBEHHbBIE M3MEPEHUS M HUCCIEeNIOBaHMA (PU3NYECKUX BEIHYUH C
MCIIOJIb30BAaHUEM DPA3IMYHBIX CIOCOOOB M3MEpEeHUs (PU3NYECKMX BEJIMYHMH, BHIOMpPATh CpEICTBa
U3MEPEHUsi C y4yeToM HeOoOXOAMMOH TOYHOCTH H3MEpeHMH, O0OOCHOBBIBaTH BHIOOp cIiocoba
M3MEpEHMs, a/IeKBaTHOTO MTOCTABJIEHHOMH 3ajjaue, IPOBOAUTDH OLEHKY JIOCTOBEPHOCTH IMOIY4YEHHBIX
pE3yJIbTaTOB;

BOCIPUHUMATh HH(OpMaLKI0 (U3UYECKOTO COJEP)KaHHS B HAyYHO-TIOMYJSPHOW JIUTEpaType U
CpeACTBaX MaccoBOM MH(OpMAIMK, KPUTUYECKH OICHHMBATh IOJYYEHHYIO HH(OpPMAIHUIO,
aHAIM3HUPYS €€ Co/lep KaHKe U JaHHbIE 00 HCTOYHHUKE UH(DOpMAIIHH;

co3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIIEHUs O (PU3UYECKUX SBICHUAX HA OCHOBE



HECKOJIbKUX MCTOYHHUKOB MH(OpMAIMH, CONMPOBOXKAATH BBICTYIUICHUE NpE3eHTALUEH, yIYUThIBas
O0COOEHHOCTH ayAUTOPHH CBEPCTHHUKOB.
MexaHnnyeckue siBjleHHs] BBbINYCKHUK HAYYUTCH:

v/ pacro3HaBaTh MEXaHWYECKHE SIBJICHUS M OOBACHATH Ha OCHOBE MMEIOIINXCS 3HAHUN OCHOBHBIC
CBOMCTBA WIH YCIIOBUS IPOTEKAHUS JTUX SIBJICHUW: PABHOMEPHOE M HEPABHOMEPHOE JIBU)KCHMUE,
PaBHOMEPHOE M paBHOYCKOPEHHOE NMPSIMOJIMHEMHOE JBUKEHHUE, OTHOCUTEIIBHOCTh MEXAHUYECKOTO
JBUKEHMS, CBOOOJHOE MaJeHUE TEJl, PaBHOMEPHOE JBHKEHHE II0 OKPYKHOCTH, HHEPIMS,
B3aUMOJICHCTBUE TEJ, PEAaKTUBHOE JBWXKEHHUE, Iepelaya JaBiI€HUs TBEPAbIMH TEJIAMH,
KHUJIKOCTSIMH W TazaMH, aTMOc(epHOE JaBJIeHHE, IUIaBaHUE TeJ, PABHOBECHE TBEPIBIX TeIl,
UMEIOLINX 3aKpelyIeHHYI0 OCh BpallleHHs, KojeOaTelbHOE JBH)KEHUE, PE30HAHC, BOJIHOBOE
JBUKEHUE (3BYK);

v/ ONUCHIBaTh H3y4YEHHBIE CBOMCTBA TEl M MEXAHWYECKHE SBIICHUS, HCIOIB3YS (DHU3HYECKHE
BEJIMYMHBL: TyTh, IEPEMEUICHHE, CKOPOCTh, YCKOpEHHE, IepHoja oOpalieHus, Macca Tena,
IUIOTHOCTh BEILECTBA, cujia (cujia TSHKECTH, CHIIa YIIPYTrOCTH, CUjla TPEHHs ), JaBICHHUE, UMITYIbC
TeJa, KMHETUYECKasi SHEpPrusi, MOTCHIUAIbHAs SHEPrHsi, MeXaHW4yecKass padoTa, MeXaHUYecKas
motHocTh, KIIJ| mpu coBepmieHMH paboOThl C HCIOJIB30BAHMEM IIPOCTOrO0 MEXaHH3Ma, CHIIa
TpPEeHus, aMIUINTyJda, MEpPHOJ W YacToTa Koyle0aHWid, JJIMHAa BOJHBI M CKOPOCTb e
pacnpocTpaHEHHs; MPU OMUCAHUM MPABUWIBHO TPAKTOBaTh (PU3MUECKHI CMBICT HCIIOJIb3YEeMbIX
BEJIMYMH, UX 0003HAYEHUS U €IMHULbl U3MEPEHUs, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOLIUE TAHHYIO
bu3HYECKYyI0 BEIMYUHY C APYTUMU BEIMYUHAMU, BBIYUCIATH 3HaUYeHUE (PU3NUECKON BEIHUNHBI,

v/ aHaNM3MpOBATh CBOWCTBA TEJ, MEXaHHYECKHE SIBIICHUS M IPOIECCHI, HUCIOJB3Ys (HU3UYECKUE
3aKOHBI: 3aKOH COXPAHEHMS YIHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS], IPUHLIUI CYNIEPIO3ULIMU CHIT
(maxoxzaenue paBHojencTByromeid cuibl), I, II u III 3akonsr HploToHa, 3akOH coXpaHeHUA
uMIynbca, 3akoH ['yka, 3akoH llackans, 3akoH Apxumena; MpuU 3TOM Pa3IUYaTh CIOBECHYIO
(GOopMyIHUPOBKY 3aKOHA U €r0 MATEMAaTUYECKOE BBIPAKEHUE;

v pasjin4aTh OCHOBHBIE IIPM3HAKH M3YYCHHBIX (U3UUECKUX MOJEJIel: MarepuaibHas TOYKa,
MHEpLUaIbHAsA CUCTEMA OTCUETA;

v/ pemiatk 3aj7a4u, UCHOJb3Ys (HU3NUECKUE 3aKOHBI (3aKOH COXPAaHEHUS SHEPTUH, 3aKOH BCEMHPHOTO
TAroTeHus, npuHuun cynepnosuuuu cwi, [, II u III 3akonsl HprooTOHA, 3aK0H COXpaHEHUs
umnynsca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) u ¢GOpMyIbl, CBS3BIBAIOIINE
¢u3nyeckue BEIMYMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Teja, INIOTHOCTh BELECTBa, CHJIA,
JIaBJIEHUE, HMMIYJbC TeJla, KUHETHYECKash SHEeprusi, MOTCHLMAJIbHAs SHEPrus, MeXaHHuYecKas
pabora, mexanmdeckass MomHOcTh, KIIJ[ mpoctoro Mexanusma, cuia TPEHHUS CKOIBKECHUS,
KO3 QUIMEHT TpeHHs, aMIUIUTY/Aa, EPUOJl U YacToTa KoleOaHWH, AJTMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus1): Ha OCHOBE aHaJIM3a YCJIOBUS 33/1a4yl 3alMChIBaTh KPATKOE yCIOBHE, BBIIEIATh
¢u3nyeckue BeIMYUHBI, 3aKOHBI U (OpMYJbl, HEOOXOAWMBIE Ul €€ pelIeHHs, MPOBOAUTH
pacyeThl U OIIEHUBATh PEAIbHOCTh MOJIYYEHHOIO 3HaYCHUS] PU3NYECKON BETUUHHBI.

BbInyCKHUK MOJIYYHT BO3MOKHOCTb HAYYHTHCH:

v’ HCIONIB30BaTh 3HAHHMS O MEXAaHWYECKUX SIBJIECHUSAX B TOBCEIHEBHOW KM3HH JUIS OOECHIEYEeHHs
0€30I1aCHOCTH NP OOpaIleHUuH C MPUOOPaMU U TEXHUUECKUMH YCTPOMCTBAMH, JUIsl COXpaHEHUs
3/10pOBbs U COOJIFOJIEHUS] HOPM SKOJIOTMUECKOTO MOBEACHUS B OKpY)Kalolleld cpele; NMPUBOAUTH
IpUMEpPbI NMPAKTHUYECKOTO HCHOJIb30BaHUS (U3NYECKUX 3HAHMA O MEXaHWYECKHX SBICHMSIX U
(Gu3NYECKUX 3aKOHAX; MPUMEPHl KCIOIb30BaHUS BO300HOBISEMBIX HMCTOYHMKOB SHEPTUU;
DKOJIOTUYECKUX MOCIIECTBUNA UCCIEA0OBAHUSA KOCMUYECKOIO IPOCTPAHCTB;

v/ pasnMyarh TPAHHUIIBI MPUMEHUMOCTH (DU3MYECKMX 3aKOHOB, TOHMMATh BCEOOLIMH Xapakrep
(byHIaMEHTANBHBIX 3aKOHOB (3aKOH COXPAaHEHHUs MEXaHHMYECKOW SHEpruH, 3aKOH COXPaHEHUS
UMITYJIbCa, 3aKOH BCEMUPHOTO TSATOTEHHS) U OTPAaHHMUYEHHOCTh HMCIIOJIb30BAHMSI YaCTHBIX 3aKOHOB
(3axoH 'yka, Apxumena u 1p.);

v/ HaxOJWTh aICKBATHYIO MMPEIJIOKEHHON 3a1aue (PHU3MIECKYI0 MOJIEITh, Pa3peliaTh MpodieMy KaK Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 MEXAaHUKE C UCIOJIb30BAHUEM MATEMATUYECKOrO alapara, Tak u
IIPU TIOMOIIY METOJIOB OLIEHKH.

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYHTHCH:

v UCMOJB30BaTh 3HAHWS O TEIUIOBBIX SIBICHUSX B MOBCEJHEBHON >KM3HH JUIA 00eCTeUeHHs
0€30MaCHOCTH NP OOpaIleHUH ¢ MPUOOpPaMU U TEXHUYECKUMHU YCTPOMCTBaMU, ISl COXpAaHEHUS
3JI0pPOBbsl M COOJIIOJICHHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKpY)KaIOIIEH cpese; MPUBOIUTH
IPUMEPBI IKOJIOTHUECKUX MOCIEACTBUN padOThI ABUraTeaei BHYTPEHHEr0 CropaHusl, TEIUIOBBIX U



TUPOIIICKTPOCTAHLIHIM;

v/ pasnuyath TPAHHUIIBI MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB, IOHHMATh BCEOONIMH XapakTep
byHaaMeHTaNbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXPAHEHHUs SHEPTHH B TEIUIOBBIX MpoIeccax) U
OTPaHUYEHHOCTh MCII0JIb30BAaHMsI YACTHBIX 3aKOHOB,;

v/ HaxOIWTh AJICKBATHYIO MPEUIOKEHHOMN 3a/1aue (PU3HUECKYIO MOJIEIb, pa3peliarh mpodieMy Kak Ha
OCHOBE HMEIOIIMXCSI 3HAHUM O TEIUIOBBIX SIBICHUAX C MCIOJb30BAaHMEM MAaTEMaTUYeCKOIo
anmnapara, Tak 1 Ipy [OMOILY METOJ0B OLIEHKHU.

DJIeKTPpUYeCKHe U MATHUTHBIE SIBJIeHUS] BBINYCKHUK HAYYMTCSH:

v/ pacnosHaBaTh 3JIEKTPOMArHUTHBIC SIBICHUS W OOBACHATH HA OCHOBE HMMEIONIMXCS 3HAHWN
OCHOBHbIC CBOWCTBAa WJIM YCIOBHMS MPOTEKAHUS ATUX SBJICHUH: OdJIEKTpU3alUs  Tell,
B3aMMOJICICTBUE 3apsA70B, JJIEKTPUYECKHMII TOK M €ro JAelcTBUsA (TEIJIOBOE, XHUMHUYECKOE,
MarHuTHOE), B3aUMOJICHICTBME MarHuUTOB, AJIEKTPOMAarHUTHas MHIYKLUS, JE€HCTBHME MarHUTHOTO
[oJii Ha TMPOBOJHUK C TOKOM U Ha JBWKYIIYIOCS 3apsOKCHHYIO YacTULy, JeHCTBUE
JIEKTPUUECKOr0 MOJISl Ha 3apsKEHHYI0 YacTHIly, SJIEKTPOMAarHUTHBIE BOJIHBI, IPSAMOJIMHEHHOE
pacnpocTpaHEHHE CBETA, OTPAKEHUE U MPEJIOMIIEHHE CBETA, IUCIIEPCHS CBETA.

v/ COCTaBJISATH CXEMBI IEKTPUIECKUX [ETell ¢ MOCIEA0BATEbHBIM U TapaJUICIbHBIM COSTHHCHUEM
AJIEMEHTOB, pa3jinyasl yCJIOBHbIE 0003HAYEHUSI JIEMEHTOB 3JIEKTPUUECKUX LENel (MCTOYHUK TOKA,
KJIK04, PE3UCTOP, PEOCTaT, JIAMIIOYKa, aMIIEpMETP, BOJIBTMETD).

v/ HCIOJIb30BAaTh OINTHYECKUE CXEMBI ISl TOCTPOCHUS W300pPaKEHUI B IUIOCKOM 3€pKajie |
coOuparoniei JI1H3e.

v/ ONKCHIBATH M3y4E€HHBIE CBOWCTBA TENl U 3JIEKTPOMATHUTHBIE SBJICHUS, UCIOJNB3Ys (HHU3MUECKUE
BEJIMYMHBL: JJIEKTPUUYECKHM 3apsl, cuUja TOKa, AJIEKTPUUYECKOE HANpsHKEHUE, 3JIEKTPUUYECcKOoe
COIPOTUBIIEHUE, YJEJIIbHOE CONPOTUBIIEHUE BELIECTBA, pab0OTa ANEKTPUUYECKOTO IOJIs, MOIIHOCTD
TOKa, (POKYCHOE paccTOSHME U ONTHUYECKas CHJa JIMH3bI, CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHa BOJIHBI W YacToTa CBEeTa; IpPU ONHCAaHUM BEPHO TPAKTOBAaTh (PU3NYECKUN CMBICI
UCMOJIb3YEMbIX BEJIWYMH, HMX O0003HAueHUs W E€IUHULI HM3MEpeHHs; HaXOAUTb (OPMYIIBL,
CBS3BIBAIOIME JIAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIMUYMHAMMU.

v/ aHANM3WMPOBATh CBOMCTBA TEJ, HIIEKTPOMATHUTHBIC SIBJICHHS U MPOIECCHI, UCTIONB3Ys (HDH3UUECKUE
3aKOHBI: 3aKOH COXPAHEHMs 3JIEKTPUUYECKOro 3apsja, 3akoH Oma Juisl ydacTKa LENH, 3aKOH
Jbxoyns-JleHua, 3aK0oH MPSIMOJIMHEIHOTO pacpOCTPaHEHUs CBETa, 3aKOH OTPAKEHUS CBETa, 3aKOH
NOpPEJIOMJICHUSI CBETa; IMpPH OSTOM pPAa3JIM4aTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa M €ro
MaTeMaTHYeCKOE BbIpaXKEHHUE.

v’ TIPUBOJMTH MPUMEPHI MPAKTUYECKOTO UCIIONB30BaHMUs (PU3HUECKUX 3HAHUN O 3JIEKTPOMArHUTHBIX
SBIICHUSAX

v/ pemiathb 3a1a4M, MCIONbL3Ys (pu3nUecKre 3aKoHbI (3akoH OMa /i ydacTKa LenH, 3aKoH JIKoyiis-
Jlenna, 3aKkoH MNpPSMOJIMHEHHOIO PpacHpOCTPAHEHUs CBETA, 3aKOH OTPaKEHUs CBETa, 3aKOH
nperomiieHuss cBeta) U (opmynbl, CBs3bIBalOlIME (U3MUECKHE BEJIWYMHBI (CHJIa TOKa,
QIIEKTPUYECKOE HAINPSIKEHHE, DJIEKTPUUECKOE CONPOTHUBIIEHUE, YIEIbHOE CONPOTHBIICHHE
BelIeCTBa, paboTa 3JIEKTPUUECKOrO IMOJIsI, MOIIIHOCTh TOKa, (POKYCHOE pacCTOSHUE U ONTHYECKas
CHJIa JIMH3bI, CKOPOCTb JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJIHBI M 4YacTOTa CBeTa, (OPMYIIbI
pacudera 3JIEKTPUYECKOT0 CONPOTUBIIEHMSI NPHU MOCIEI0BATENLHOM U MMAPAIJIEIIbHOM COECUHEHUH
IPOBOJHUKOB): Ha OCHOBE aHaJM3a YCJIOBMA 33a/Ja4yM 3alHCHIBaTh KPATKOE YCIOBUE, BBIICIATH
¢bu3nyecKkue BENUYMHBI, 3aKOHbI U (OpMynbl, HEOOXOIUMBIE aJIsi €€ pelIeHUs, MPOBOJIUTH
pacyeThl U OLIEHUBATh PEATbHOCTH MOJYUYE€HHOTO 3HAUeHUs (PU3HMUECKON BEITUYHHBI.

BbInycKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

v HCIONB30BaTh 3HAHUS 00 JIICKTPOMATHUTHBIX SBICHHSX B TIOBCEJHEBHOW JKH3HU IS
oOecrnieueHrs 6€30MacCHOCTH MU O0palleHuu ¢ MprUOOpaMy U TEXHUYECKUMHU YyCTPOHWCTBAMHU, JUIS
COXpaHEHHMsI 3/I0pPOBbSl M COOJIOACHUSI HOPM SKOJOIMYECKOI0 MOBEACHHS B OKpYXarolleil cpene;
MPUBOJIUTH MPUMEPDI BIUSHUS 3JI€KTPOMAarHUTHBIX U3yYeHHUI Ha KUBbIE OPTaHU3MBI;

v/ pasnuyarh TPAHHWIIBI MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB, TOHHMATh BCEOOMIMH XapakTtep
(byHIaMEHTAbHBIX 3aKOHOB (3aKOH COXpPAaHEHHUs 3JIEKTPUUYECKOTO 3apsia) U OrpaHUYEHHOCTh
UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa JuIs yyacTka 1en#, 3akoH Jpxoynsa-Jlenna u ap.);

v UCMOJB30BaTh TPHUEMBI TOCTPOCHUS (DU3UUCCKUX MOJENEH, TOoucKa ©  (OPMYITUPOBKH
JIOKa3aTeNbCTB BBIIBUHYTBIX TMIIOTE3 M TEOPETHMUECKHUX BBIBOJOB Ha OCHOBE SMIIMPUYECKH
YCTaHOBJIEHHBIX (DAKTOB;

v/ HaxXOJWTh aJICKBATHYIO MPEUIOKEHHON 3a/1aue (PU3MUECKYIO MOJIEITb, Pa3peliaTh IpodIeMy KaKk Ha



OCHOBC HMCHOIIUXCA 3HaHU 00 SJICKTPOMATHUTHBIX  SABJICHUAX C HCIIOJIBb30BaHHUEM
MAaTEMATUYCCKOro alrmapara, Tak 1 IIpru MOMOIIU METOAO0B OLICHKHU.

KBaHTOBbBIE SIBJIEHHS BLIHYCKHI/IK HAYIUTCH:

v

pacro3HaBaTh KBAaHTOBBIE SBJIECHUS U OOBACHATH HAa OCHOBE HMEIOIIMXCS 3HAHUHM OCHOBHBIE
CBOMCTBA WJIM YCIOBHUS TNPOTEKAHUS OTHX SBJICHUN: €CTECTBEHHass W HCKYCCTBEHHas
pPalMOAaKTUBHOCTb, O-, - M 7Y-M3JIyuyeHHs, BO3HHUKHOBEHHE JMHEHYATOr0 CIEKTpa M3IIyYCHHs
aToma;

OIKCBIBATh U3YYCHHbIE KBAHTOBBIE SIBICHUS, UCII0JIb3Ysl (PU3NUECKUE BETMUUHBL: MACCOBOE YHCIIO,
3apsI0BO€ YHMCIO, TMEpPHOA TOoiypacmhana, 3Heprus (OTOHOB; MPH ONUCAHWM TPABHIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICI HCHOJIB3YEMBIX BEIMYMH, WX OOO3HAUCHHMs] M EIUHMILIBI
U3MEpEHUs; HaXOIUTh (HDOPMYJIbI, CBS3BIBAIOIIUE JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIISITh 3HAaYEHUE (PU3MUECKON BEITUYMHBI;

aHAJM3UPOBATh KBAHTOBBIC SBICHUS, HCIONB3YS (DU3MYECKHE 3aKOHBI M IOCTYJAThl: 3aKOH
COXPAaHEHHs YHEPTUH, 3aKOH COXPAHECHHs NIEKTPUUYECKOrO 3apsia, 3aKOH COXPAHEHHs MacCOBOIO
qycia, 3aKOHOMEPHOCTH W3JIyYE€HUS U IIOIJIOLIEHUS CBETa aToOMOM, IpU 3TOM pa3inyaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €70 MaTEMaTUYECKOE BBIPAXKECHUE;

pa3iauyaTh OCHOBHBIE IPU3HAKU IUIAHETAPHOM MOJENIM aToMa, HYKJIOHHOM MOJENM aTOMHOTO
A0pa;IPUBOAUTE TIPUMEPHI IPOSBICHUSA B IPUPOAE M IPAKTUYECKOTO HCIOJIB30BAHUSA
PaAMOAKTUBHOCTH, SAJIEPHBIX U TEPMOSAEPHBIX PEAKIINI, CIEKTPAIIbHOTO aHAIU3A.

BbINYCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThHCS:

v

<<

WCIIOJIb30BaTh IMOJIYYCHHBIC 3HAHUS B MOBCEIHECBHON JXU3HHM TPU OOpalICHHH C NPHOOpaMu H
TEXHUYECKUMHU YCTPONCTBAMHU (CUETYMK HOHU3HUPYIOIIMX YACTHII, JO3UMETP), Uil COXPAHECHUS
37I0POBBS U COOJIIOICHUSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPY KAIOILEH Cpejie;
COOTHOCHUTB SHEPTUIO CBS3M aTOMHBIX sIJIEp C IEPEKTOM MacCChI;
MPUBOJIUTh MPHUMEPHI BIMUSHUS PATUOAKTUBHBIX M3JIYYEHHU Ha >KUBBIE OPTraHU3MBbl; MMOHUMAaTh
MPUHUUI ACHCTBUSA JO3UMETPA U pa3InyaTh YCIOBUS €r0 UCIOJIb30BaHUS;
MOHMMATh  JKOJIOTHUYCCKUE MPOOJIEMBI, BO3HUKAIOIIAE TPU  HCIOJB30BAHHH  aTOMHBIX
ANEKTPOCTAHIIMMA, U MYTH PEIICHUs 3TUX MPOOIEM, MEPCHEKTUBBI UCIOIB30BAHUS YIIPABISEMOTO
TEPMOSIEPHOTO CUHTE3A.

Y4yeOHo-TeMaTHYeckHii JIaH npeaMera «Pusuka» (9 Kiace)

Ne Tema KoJu-Bo JlabopaTopusbl | KonTpoabHbie
e padoThl padoThbI
n/n 4acoB
1 3aKOHbI B3aUMOJEHCTBUS U 26 2 2
JBUKESHUSI TeJ
2 Mexanuueckue KoneOaHus u 10 1 1
BOJIHBI. 3BYK.
3 ONEKTPOMarHuTHOE 10JIE 17 1 1
4 CrpoeHue aTomMa U aTOMHOTO 11 2 1
apa.
5 O6o0mmaroriee MOBTOPEHHE. 4 - -
Hroro 68 JL.p.-6 K.p.-5




I'padpuk  mpoBeneHHsi KOHTPOJIbHBIX PadoT

Ne KonTposabHbie Ilo nuany Ilo ¢paxTy
1 BBoanasi KoHTpoJIbHAsi paboTa 11-16.09 9 B- On
9r- O9e¢
2 | Konrpoabnas padora Nel no teme: «OCHOBBI 09-14.09 9 B- On
KUHEMATUKI. 9r- Oe¢
3 | KonrpoabHas padora Ne2 o teme: «OCHOBBI 04-09.12 9 B- On
JTUHAMUKHA. 9r- ¢
4 KonTtpoJsbHnas padora Ne3 no teme: 22-27.01 9 B- On
«MexaHu4eckue Kojuebanus  3ByK» 9r- Oe¢
5 KonrtpoJsbHas padora Ned no teme: 19-24.03 9 B- On
«JIEKTPOMArHUTHOE NOJIEN 9r- Oe¢
6 | UroroBas koHTposibHas paboTa 3a Kypc pusuku 30.04-05.05 9 B- On
9 kiacca. 9r- Oe¢
Bcero 5
I'padpuk mnpoBenenus 1a60paTOPHLIX padoT
Ne JlaGoparopHble Ilo nuany Ilo pakTy
1 Jla6opaTopnasi pa6ora Nel «/ccnenoBanue 02-07.09 9 B- 9n
PaBHOYCKOPEHHOTO JIBIKEHUs O3 HauaabHOU 9r- 9e
CKOPOCTI.
2 Jlaboparopnasi padora Ne2 «VccnenoBanue 06-11.09 9 B- 9n
CBOOOHOIO NAJACHUSI» 9r- O9e¢
3 Jlaboparopnas padora Ne3 «VccnenoBanue 19-23.12 9 B- On
3aBUCHMOCTH ME€PUO/Ia U YaCTOThI CBOOOIHBIX 9r- O9e
KoJIe0aHU MaTeMaTUYecKOro MasgTHUKA OT €To
JUIMHBD». | 'apMOHHMYECKHE KoneOaHus ™.
4 JlaGopaTopHas padora Ned4 «3yueHue 22-27.01 9 B- 9n
SIBJICHHSI DJICKTPOMAarHUTHOW MHIYKIIHH 9r- O9e¢
5 Jladoparopuasi padoraNeS «3yuenue 16-21.04 9 B- 9n
NeNIeHUs Apa aToMa ypaHa 1o ¢ortorpadum 9r- O9e
TPEKOBY. S| IepHBIN peakTop.
6 JlabopaTopHasi paboraNe6 «I13yuenue Tpekos 23-28.04 9 B- 9n
3apsKEHHBIX YaCTHIL 10 TOTOBBIM 9r- 9e¢
dororpadusim».




Y4yeOHO0-MeTOANYEeCKNA KOMILJIEKT:

1. Iléppimkun A.B., I'yrauk E.M. ®usuka. 9 xknacc — M.: Ipoda, 2009.
2. Jlykamuk B.U., UBanoB E.B. C6opHuk 3ama4 nmo ¢pusuke 11 7-9 kmaccoB — M.: [Ipocsemenue, 2010.

JlonoiHUTeILHAS JTUTEPATypa AJIs yUUTeJIs:

1. Moxkpoga 1.U. ®usuka 9 knacc. [Toypounsie mansl — «Yuutenb-ACT», Bonrorpaz, 2006.

2. PeivkeBud A.T1. @usuka. 3agaunuk 10-11 k1. — M.: JIpoda, 2010.

3. 3opun H.HU. KonTposbHO — n3MeputenbHbie MaTepuaisl. usnka: 9 kinacc — M.: BAKO, 2012.

4. Kamzeesa E.E., JlemunoBa M.IO. T'MA — 2013 :Dx3amen B HOBo# ¢opme: Pusuka: 9 k1. — M.: Actpens,
2013.

5. KamseeBa E.E. TUA —2013. ®usuka: 10 Bapuanto — M.: «HanmonansHoii oOpa3oBanue», 2012.

Jlutepatypa aJisl yyauuxcs:

1. Kamzeesa E.E., JlemunoBa M.IO. TMA — 2013 :Dk3amen B HOBO# dopme: duszuka: 9 k1. — M.
Actpenb, 2013.

2. KamseeBa E.E. TUA —2013. ®usuka: 10 Bapuanto — M.: «HarmonaneHoii oOpa3oBanue», 2012.

3. Monacteipckuii M.H. ®u3uka. COOpHUK onuMIIUagHbIX 3a1a4. 8-11 ki.- Poctos- Ha [lony. Jleruon -
M, 2009.

LudpoBrie 00pa3oBaTeIbHBIE PeCYPCHI:

1. Enunas xosnekimst nudpoBsix oOpaszoBarenbHbix pecypcos (http://school-collection.edu.ru.)
2. «Bectauk obpazoBanmsy (WWw.vestnik.edu.ru)

3. «Du3mKa B MIKOJE» (pressa.ru)

4.decTrBajIb Megaroruueckux uaei «OTKpeIThINA ypok» (http://festival.1september.ru).
5.«OTKpbITHIN KI1acce» hitp://www.openclass.ru

6. «Knaccuas ¢usukay (http://class-fizika.narod.ru.

7.®u3uka B kapTuHKax. OOyuatonme pucynku mo ¢pusuke (http://www.all-fizika.com)
8.ITeacoser.org Bceepoccuiickuit natepuet-niencoset (http://pedsovet.org).

9. http://www.fipi.ru/ - ®enepanbHblil HHCTUTYT MEAArOIMYECKUX U3MEPCHUI
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Kpurepuu onieHuBaHus.

O11eHKA YCTHBIX OTBETOB YVYAILIMXCS.

OueHka 5 cTaBUTCS B TOM CIllydyae, €ClId y4Jalluics MOKa3bIBaeT BEpHOE NOHUMaHHE (PU3NIECKOM CYIIHOCTH
paccMaTpUBAEMBIX SIBJICHUN W 3aKOHOMEPHOCTEMN, 3aKOHOB 1 TEOPHUH, JAET TOUHOE ONPEECICHUE U
MCTOJIKOBAHUE OCHOBHBIX IMOHATUN M 3aKOHOB, TEOPHIA, @ TAKXKe MPABHIBLHOE ONpeeieHue (PU3nuecKux
BEJIMYMH, UX €AMHUI] U CLIOCOOOB N3MEPEHNUS; IPABUIIBHO BBIIOJIHSET YEPTEKH, CXEMBI U TPaQUKH; CTPOUT
OTBET 110 COOCTBEHHOMY IUIaHY, COITPOBOKIAET PACCKa3 HOBBIMH MTPUMEPAMH, YMEET IPUMEHSTh 3HAaHUS B
HOBOW CUTYallU IIPH BBIIIOJHEHUH NTPAKTUYECKUX 3aJaHUI; MOKET yCTaHABJIMBATh CBSI3b MEXy H3y4acMbIM U
paHee U3yYeHHBIM MaTepUAJIOM I10 Kypcy (PH3HUKH, a TAK)KE C MAaTEpPUAJIOM YCBOSHHBIM MPH U3YYEHUH IPYTUX
IIPEIMETOB.

OueHka 4 cTaBUTCS B TOM CIIydae, €CJIM OTBET YUCHUKA yJJOBIETBOPSIET OCHOBHBIM TPeOOBAHUSAM K OTBETY Ha
OLIEHKY 5, HO 0€3 HCII0JIb30BaHMs COOCTBEHHOTO IJIaHa, HOBBIX IIPUMEPOB, 0€3 NIPUMEHEHHsI 3HaHUH B HOBOM
cuTyanuu, 0e3 UCTIOIb30BaHUS CBSI3€H € paHee N3yYeHHBIM MaTepPHaIOM, YCBOCHHBIM IIPU U3YYCHHUU APYTHX
IIPEMETOB; €CIIM YYaIlUHCs JOMYCTHII OJHY OIIMOKY WM He OoJiee IBYX HEIOUETOB U MOXKET UCIPaBUTh UX
CaMOCTOSTENILHO MJIM ¢ HEOOJIBIION MOMOIIBIO YUUTEIS.

O1ieHKa 3 CTaBUTCS B TOM CITydae, €CJIM YYalIUiics MPaBUILHO MOHUMAET (PU3HUYECKYIO CYITHOCTh
paccMaTpUBaeMbIX SIBJIICHHI U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/ICIIbHBIC TPOOEIbI B YCBOCHUU
BOIIPOCOB Kypca (PU3UKH; HE MPEMATCTBYET JAITBHEHUIIIEMY YCBOCHHIO MPOTPAMMHOTO MaTepraia, yMeeT
MIPUMEHSTH MTOJyYCHHBIC 3HAHUS TIPU PEIICHUH MTPOCTHIX 33]1a4 C UCIOJIb30BAHUEM I'OTOBBIX (POPMYII, HO
3aTPyIHSETCS MPU PEIICHUH 3a/1a4, TPEOYIONINX MPeoOpa3oBaHust HEKOTOPBIX GOPMYJI; JOMyCTHI He Ooee
OJIHOM rpy0OOo# U 0J1HOM HerpyOoit ommOKH, He Oosee ABYX-TPeX HErpyObIX HEI0UETOB.

O1eHKa 2 CTaBUTCS B TOM CITydae, €CIIH YYAITUICS HEe OBJIa/Ie] OCHOBHBIMU 3HAHUSMHU B COOTBETCTBUH C
TpeOOBaHUSAMU U JIOMYCTUII OOJIbIIIE OMIMOOK M HEJOUETOB, YeM HEOOXOAUMO JIJISl OLIEHKH 3.

O!!emca 1 cTaBUTCS B TOM cJIydace, €CJId YUYCHUK HE MOXKET OTBECTUTH HHU Ha OAWH W3 ITOCTABJICHHBIX BOIIPOCOB.

O1neHKa NMCbMEHHBIX KOHTPOJbLHBIX Pa0oT.

Ouenka 5 craBuTCs 32 pabOTy, BBIITOJHEHHYIO TIOJTHOCTBIO 0€3 OIMOOK U HEI0UETOB.

Ogemca 4 craBUTCH 3a pa60Ty, BBITIOJIHCHHYIO IMOJIHOCTBIO, HO ITPU HAJINUYHHU HE Ooiee OJTHOM OIIMOKH H
OJHOI'0O HEAO0YECTA, HE Ooiee TPEX HEJOYCTOB.

Ouenka 3 craButTcs 3a paboTYy, BHIIIOJIHEHHYIO Ha 2/3 Bcel pabOThl PaBUILHO WITH TP JAOMYIIEHUH He Ooliee
OJIHOM TpyOoO# ommOKu, He O0Jiee TpeX HErpyObIX OIMTHOOK, OJJHOM HETpyOoi OMMOKHU U TPpeX HET0YETOB, NPU
HaJIMYUH YETHIPEX-TIATU HEJOUYETOB.

Ouenka 2 ctaBuTCs 3a paboTy, B KOTOPOIl YMCIIO OMMOOK U HEJJOYETOB MPEBBICKIIO HOPMY ISl OLIEHKHU 3 WIIn
MIPaBWJIbHO BBINOJIHEHO MeHee 2/3 paboThl.

Ouenka 1 craBuTCs 32 paboOTy, HEBBIIIOJHEHHYIO COBCEM MIIM BBINOJIHEHHYIO C TPYObIMH OIIMOKaMHU B
3aJJaHUsX.

O1eHka JJadopaTopHLIX PadoT.

OueHka 5 cTaBUTCS B TOM ClIydyae, €ClId y4Jalluics BHIOIHUI paboTy B MOJIHOM 00BEME ¢ COOII0CHUEM
HEOO0XOIMMOI TTOCTIETOBATEIBEHOCTH IPOBEICHUS ONIBITOB U M3MEPEHHI; CAMOCTOSTEIIEHO U PAITMOHAIBHO
MOHTHUPYET HE00X0AUMOe 000pyI0BAHNE; BCE OMBITHI MPOBOJUT B YCIOBUAX U PEKUMAX, 00ECTIEUNBAIOIINX
MOJIy4YeHHUE MPAaBUIIbHBIX PE3Y/IbTaTOB U BBIBOJOB; COOJIIOIaET TPpeOOBaHMUs MTPAaBHII OE30MIACHOTO TPY/ia; B
OTYeTe MPABMWIIbHO U aKKYPAaTHO BBIMIOJIHSAET BCE 3aIMCH, TAOIUIIBI, PUCYHKH, YEPTEXKH, TpadUKH, BBIYUCICHNUS,
IPaBHUJIbHO BBIMTOJIHACT aHAJIN3 HOFpeIHHOCTeﬁ.

OueHka 4 cTaBUTCS B TOM CiIydae, €CJId yJaluiics BBITOJHUI paboTy B COOTBETCTBUU C TPEOOBAHUSAMU K
OLIEHKE 5, HO JIOIYCTUJI JIBa-TPH HEJ04eTa, He Oosiee OHON Herpy0oil OIMOKH U OJTHOTO HEJI0UeTa.



Ouenka 3 cTaBUTCS B TOM CIIydae, €CJId y4Jalluiics BHIIOIHUI paboTy HE OTHOCTHIO, HO 00BEM BBITIOTHEHHON
YJaCTH TaKOB, YTO MO3BOJIIET MOJTyYUTh MPABUIIbHBIEC PE3yIbTAThl H BEIBOJIBI, €CIH B XOJI€ TPOBEICHHS OIIBITA U
M3MEpEeHUH ObLTH TOMYIIEHb! OUTHOKH.

OueHka 2 CTaBUTCS B TOM CIIydae, €CJId yJallluics BBIOIHUI paboTy HE MOJHOCTHIO M 00BEM BBIMOJTHEHHOU
paloThI HE O3BOJISIET C/IENATh IIPABUIIbHbIE BHIBO/IbI, BBIYUCIICHNUS; HAOI0I€HUS IPOBOAUIINCH HEMPABUIIBHO.

Ouenka 1 cTaBUTCS B TOM CIllydae, €CJIM y4Jalluicsi COBCEM HE BBITIOIHMI paboTy.
Bo Bcex ciydasx OlLleHKa CHUXKAEeTCsl, €CIN yJaluics: He coOiIro1a)l TpeOoBaHUHM mpaBuil 0€3011acHOTO TPYIa.

IlepedyeHb OIINOOK.

I. I'pyoObie ommoOKu.

1. He3nanue ornpeeneHuii OCHOBHBIX MOHITUHN, 3aKOHOB, MTPABUJI, MTOJIOKEHUH TEOpHUH, POPMYIL,
OOIIENPUHATBIX CUMBOJIOB, 0003HaUEHUsI (PU3MUECKUX BEJINYMH, €IUHUILY U3MEPEHHUS.

2. HGYMCHI/IG BBIJCIIATH B OTBETEC I'JTaBHOC.

3. HeymeHnue npuMeHSTh 3HaHUS JUIS PEIICHUS 33724 U 00bsACHEHUS (PU3NUYECKUX SIBICHHI; HEMPABUIBHO
c(OopMyIHpPOBaHHBIE BOIIPOCHI, 33/1aHUS MJIM HEBEPHbIE OOBACHEHUS X0/1a UX PELICHUs, HE3HAaHUE IPUEMOB
pellIeHus 3a/1a4, aHAJIOTMYHBIX PaHEe PELIEHHBIM B KJIACCE; OIIMOKH, TOKa3bIBAIOLINE HETIPABUIBHOE
[IOHUMAaHUE yCIIOBU 3aJa41 WU HENIPaBUIbHOE UCTOJIKOBAHUE PEILICHMUS.

4, HGYMGHI/IG YuTaThb U CTPOUTH Fpa(I)I/IKI/I W IPUHOUIIHAJIIBHBIC CXEMbI

5. HeymeHune nororoBuTh K paboTe yCTaHOBKY MJIM J1a0OpaTOpHOE 000PYJOBaHUE, IPOBECTHU OIIBIT,
HEOOXOIMMBIE pacyeThl WIIM HCIOIb30BaTh MOJTYYCHHbIE JaHHbBIC /ISl BBIBOJIOB.

6. HebpexHoe oTHOIIEHHE K 1a00paTopHOMY 000PYAOBAHUIO U U3MEPUTEILHBIM IPUOOPaM.

7. HeymeHue onpenenuTs MoKa3aHusi U3MEPUTEILHOTO Tpudopa.

8. Hapymmenune TpeboBanmii mpaBui 6€301MacHOT0 TPY/1a P BHIIIOTHEHUN SKCIIEPHMEHTA.
I1. HerpyOnbie ommoku.

1.Hetounoctu hopMyarpoBOK, OINpeIesIeH Ui, 3aKOHOB, TEOPUH, BBI3BAHHBIX HEMOJHOTONW OTBETA OCHOBHBIX
MIPU3HAKOB OIpeaessieMoro noHATHs. OmunOKy, BI3BaHHbIE HECOOJIIOIEHUEM YCIIOBUM MTPOBEIEHUS OTIbITa MU
U3MEPEHUM.

2.0mmOKu B yCIOBHBIX 0003HAYEHUSX HA MPUHIUITHAIBHBIX CXeMax, HETOYHOCTH YepTexel, rpad)uKoB, CXEM.
3.IIpomyck min HETOYHOE HANTMCaHNEe HAUMEHOBAHUH eTUHUI] PU3NIECKUX BEIHUMH.
4.HepanmoHanbHBIN BEIOODP X0/1a PELICHHUS.

II1. Hepouersl.

HepanmonanbpHbie 3anMCH TIPHU BBIYUCICHUSAX, HEPAIMOHATBHBIC PUEMBI BEIUUCIICHUH,
npeoOpa3oBaHUi U pelIeHHs 3a/1a4.

Apudmernueckue ommOKH B BEIYUCICHUAX, €CITH ATH OMUOKH IPy00 HE HUCKAXKAIOT PEATbHOCTh
MOJIYYEHHOTO pe3yJIbTaTa.

OTnenbHbBIE TOTPEIIHOCTH B (POPMYIIMPOBKE BOMPOCA MIIN OTBETA.
HebpexHoe BbINOIHEHNE 3aMKCel, YepTexel, cxeM, TpaduKoB.

Opdorpaduueckne u MyHKTYaIlHOHHBIE OITHOKH.

IIpoekT Kputepuu onieHKH MHIAMBWIVAJILHOIO IPOEKTA

Kputepun
lMpedmemHsbie pe3ynbmamel (MakcumasnbHoe 3Ha4yeHue — 3 6ann08) 1.3HaHue



OCHOBHbIX TEPMNHOB U d)aKTM‘-IeCI-(OI'O MaTepunana no tTeme nNpPoeKTa

OcTaHOBKa NOTOKAa HENPOAYKTUBHbIX peLleHni 0-2 6annos

NccnepoBaHue BePCUii B COOTHECEHUM C LIe/IbIo 0-2 6annos
334aHUA U YCNOBUAMM 3334

AHanus cnocoba pelweHuns 0-3 6annos

BblgeneHue cnocoba pelieHun 0-3 6annos

ObceyaeHue cnocoba pelenun 0-2 6annos

2.3HaHKe CyLecTBYHOLWMX TOYEK 3peHUn (Noaxoa0B) K npobaeme 1 cnocobos ee pelleHna 3.3HaHue

NCTOYHUKOB MHbOPMaLMM

MemanpedmemHsiepe3ynbmamsl (MaKcumasbHoe 3Ha4eHue —76as1108)

1. YmeHue BblAeNATb Nnpobaemy n 060CHOBbIBATL €€ aKTya/IbHOCTb
2. YmeHue bopmynnpoBaTb Leb, 3a4a4u
3. YmeHune CpaBHMBATb, CONOCTaBNATb, 0606WaTh U AenaTb BbIBOAI

Kpurepyuy ol1leHKM I'PYNIIIOBOI0 MPOEKTA

YpoBeHb % bannbi OueHka
3 - BbICOKUI 90-100% 9-10 6annoB 5
2 - NOBbILLEHHbIN 66-89% 7-8 6annos 4
1 - 6a3oBbIi 50 -65 % 5-6 6annos 3
0 - HnXKe MeHee 4 n meHee 2
cpeaHero 50% 6annos
KpuaTepnii OMeHRy 3Tana peleHus 3a1ayd
4, YmeHue BbIABNAATb  MPUYMHHO-CNEACTBEHHbIE  CBA3M, MNPUBOAUTb  aprymeHTbl U
WMNNIOCTPUPOBATb MPUMEPaAMM
5. YmeHue COOTHECTWU NONYYEHHbI pe3y/ibTaT (KOHEYHbIN NPOAYKT) C MOCTaBAEHHOM LeNblo
6. YmeHue HaxoauTb Tpebyemyto MHGOPMaLMIO B Pa3/IMYHbIX UCTOYHMKAX
7. BnageHune rpamoTHOM, 3MOLIMOHANbHOM U CBOOOAHOM peyblo.

Tabaunua nepesoaa OLEHKN UHAMBUAYAIBHOMO NPOEKTa

NHauBMAayanbHas paboTta No NOUCKY CNocoboB peLleHw
3a4a4u

BblaBUIKEHWE NPEeaNOXKEHNI B rpynne

YeTKOCTb M310XKEHMA NbeAlaraemMoro cnocoba pelleHun

Konunuectso 6annos

Ob6ceyaeHne cnocoba opraHn3aumm rpynnoBom 0-3 6annos
YmeHue caywaTb gpyr gpyra 0-1 6annos
YMeHUne «yaeprKuBaTb» NO3MLUMK B rpynnoBon pabote 0-3 6annos
OMOUMOHANbHOE NPUHATME YIEHAMWN KOMaHAbl Apyr 0-1 6annos
YmeHue foroBapmBaTtbCcA 0-3 6annos
NTOrro 11 6annos




