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1. INIAHUPYEMBIE PE3YJIBTATbBI U3YUEHUSA YYEBHOT O ITPEJIMETA

[IporpamMma mo3BOMSIET MOOWMBATHCS CIEIYIOIIMX PE3yAbTATOB OCBOCHHSI OOpPa30BaTEIbHOW MPOrPaMMBI
OCHOBHOT0 00111eTO 00pa3oBaHMS.

Juunocmnuie:
JIMYHOCTHBIMU pe3yibTaTaMu 00ydeHus (PU3UKE B OCHOBHOM IITKOJIC SBIISIOTCS:

pa3BUTHE [T03HABATENIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH ydarmuxcs;
yOKIEHHOCTh B BO3MOXHOCTH TIO3HABAaHUS MPHUPOJBI, B HEOOXOJUMOCTH pPa3yMHOTO
UCIOJIb30BaHUS JOCTMKCHUM HAayKM M TEXHOJOTMH IS NaJbHEHILEro Pa3BUTHUS 4YEIOBEUECKOTO
o0IIecTBa, yBa)K€HHE K TBOpIAM HAyKM W TEXHHKH, OTHOIICHHE K (HU3UKE KaK K DIEMEHTY
00111€4eI0BEYECKON KYIbTYPBI;

CaMOCTOSITENTbHOCTh B IPHOOPETEHUN HOBBIX 3HAHUW U MPAKTHUECKUX YMEHUH;

TOTOBHOCTh K BBIOOPY JKM3HEHHOIO IyTH B COOTBETCTBUHM C COOCTBEHHBIMH HMHTEpecaMH U
BO3MOKHOCTSIMU;

MOTUBalUsl  00pa3oBaTeNbHOM  JESATENbHOCTH  IIKOJIBHMKOB  HAa  OCHOBE  JIMYHOCTHO-
OPUEHTUPOBAHHOIO NOAX0/1a;

¢dbopMHpOBaHHE LEHHOCTHBIX OTHOIICHWH ApPYr K JPYry, K YYHUTENIO, K aBTOpaM OTKPBITUH M
n300peTeHuil, K pe3ynbTraraM 00y4eHus.

¥ yuawuxcs 6yoym cqhopmuposamwi:

OTBETCTBEHHOE OTHOIICHHE K YUEHHUIO; TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIIUXCsl K CAMOPa3BUTHUIO
¥ caM000pa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYCHHIO U MTO3HAHUIO;

yYMEHHE SICHO, TOYHO, IPaMOTHO H3JaraTh CBOM MBICIM B YCTHOHW M NMUCHbMEHHOW pe4H, MOHUMATh
CMBICJI TTOCTaBJICHHOM 3a7[a4uM, BHICTPABATh apTyMEHTAIIUIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMED;
OCHOBBI 9KOJIOTHYECKON KYJIbTYpbl; IOHUMAaHUE [IEHHOCTH 3/I0POBOT0 00pa3a KU3HH;
(dbopMUpOBaHHE CIIOCOOHOCTH K 3MOIMOHATHLHOMY BOCTIPHUATHIO (DH3UYECKHX 3a/ad, PEIICHUM,
paccyKJIeHU;

yMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTAT YUCOHOM NeATeTbHOCTH;

Y yuawuxcs mo2ym 6vims cqhopmuposansl:

KOMMYHHKATHUBHAs KOMIIETEHTHOCTh B OOIIEHMHM H COTPYAHMYECTBE CO CBEPCTHUKAMU B
o0pa30BaTeNnbHOM, yueOHO-UCCIIEI0BATEIbCKOM, TBOPUECKON U IPYTrUX BUJIAX NEATEIbHOCTH;
KPUTUYHOCTh MBILIUICHHUS, YMEHUE paclo3HaBaTh JIOTMUECKHM HEKOPPEKTHHIE BBICKA3bIBAHUS,
OTJINYATh TUMOTE3Y OT (aKTa;

KpEaTUBHOCTh MBIIUICHUS, MHUIIUATUBbI, HAXOJAUYUBOCTH, aKTUBHOCTH MPHU PEIICHUH 3aa4.

Memanpeomemmnuie:
MeTtanpeaMeTHBIMU pe3yabTaTaMu 00y4eHUs (pU3MKe B OCHOBHOM IITKOJIE SBISIOTCS:

OBJIaJICHHE HAaBbIKAMU CAMOCTOSATEIBHOTO MPHOOPETEHUs HOBBIX 3HAHWMN, OpraHu3aluu y4eOHOM
JESATENIBHOCTH, ITOCTAHOBKM LEJIEH, IJIAHUPOBAHMS, CAMOKOHTPOJS M OLEHKU PE3YJbTAaTOB CBOEH
ACATCIIBHOCTH,; YMCHHUAMU NPEABUACTE BO3MOXKHBIC PE3YJILTAThl CBOUX HeﬁCTBHﬁ 5

NOHMMAaHHE pa3IMYUil MEXay HUCXOIHBIMU (akTaMH U TUIOTE3aMH JJIi UX OOBSCHEHMS,
TCOPETUICCKUMHU MOACIAMHU WU PCaIbHBIMU O6’B€KTaMI/I, OBJIAICHUC YHUBEPCAIbHBIMU y‘Ie6HBIMI/I
JeWCTBUSAMHU Ha MpUMepax TUIOTe3 Uil OOBSCHEHUS M3BECTHBIX (PAKTOPOB U SKCIEPUMEHTAIHLHON
MIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pab0TKU TEOPETUUECKUX MOJIEIEH MPOLIECCOB U SBJICHUM;
¢dbopMHupoBaHHE YMEHHMH BOCIPHHHMMATh, NepepadarbiBaTh W MNPEAbABIATh HHPOPMALUIO B
CIIOBECHOM, 00pa3HOM, cUMBOJIIMYECKON (hopmax, aHaIM3UPOBATh U MepepadaThiBaTh MOJYyUYEHHYIO
MHGOpPMAILIMI0O B COOTBETCTBUHM C IOCTaBJICHHBIMHU 3aJlauyaMH, BBLIEISATb OCHOBHOE COJEp)KaHUE
IMPOYUTAHHOI'O TEKCTA, HAXOAUTH B HEM OTBETEI Ha TOCTAHOBJICHHBIC BOITPOCHI X U3JIaratb €10,
npUoOpeTeHHe OmbITa CaMOCTOATENBHOTO IOMCKa, aHanu3a M oTOopa wHHMOpManuu C
HCIIOJIb30BAHHUEM PA3JIMYHBIX MCTOYHHKOB W HOBBIX I/IH(I)OpMaHI/IOHHI)IX TEXHOIOTHI AJIA pCIICHUA
[I03HABATENIbHBIX 33/1a4;



pa3BUTHE MOHOJIOIMYECKON U AMATOIMYECKON PEeUYM, YMEHHUS BBIPAXKaTh CBOM MBICIH M CIIOCOOHOCTH
BBICITYIIMBATh COOECEIHNKA, TIOHUMATh €ro TOUKY 3pEHUs, IPU3HABaTh MPABO APYroro YelIOBeKa Ha
WHOE MHEHUE;

¢dopmupoBaHHe yMEHHUH paboTaTh B TPYIIE C BBHIIOJHEHHEM pPa3IMYHBIX COLHUAIBHBIX DPOJIEH,
IIPEJCTABIATh U OTCTAUBATh CBOU B3IVIAJbl U YOEXKIEHUS, BECTH TUCKYCCHIO.

peryJsiTuBHbIE
yuawuecs Hayuamcs:

(bopMyIMpOBaTh U YACPKUBATH YUCOHYIO 33714y,

BBIOMpATh JCHCTBUS B COOTBETCTBHHU C MTOCTABJICHHOMW 3a/1a4eii M YCIOBHAMH €€ peaiu3alluy;
IUTAHUPOBATh MYTH JOCTHXKCHHS IIeJiel, OCO3HAHHO BBIOMpaTh Hambonee 3(P(HEeKTUBHBIE CIOCOOBI
pelieHus yueOHBIX U TI03HABATE/ILHBIX 337124,

MPEIBUICTh YPOBEHb YCBOCHUS 3HAHUM, €M0 BPEMEHHBIX XapaKTEPUCTHK;

COCTaBJIATH IUIAH U MOCJIeI0BATEIbHOCTD ICHCTBHIA;

OCYIIECTBIISATH KOHTPOJIb 110 00pa3ily ¥ BHOCUTh HEOOXOIUMbBIC KOPPEKTHBBI,

aJIcKBaTHO OICHUBATh TMPABWJIBHOCTh WM OIMMOOYHOCTH BBIMOJIHCHHUS Yyd4eOHOW 3amauu, e
O00BEKTHBHYIO TPYAHOCTh U COOCTBEHHBIC BO3MOXHOCTH €€ PEIlICHHS,

yuawuecs noaydant 603MOACHOCNb HAYUYUMbCA.!

ONpENENATh MOCIEI0BATEIBHOCTh MPOMEKYTOUHBIX LENEH M COOTBETCTBYIOIIMX UM JEHCTBHH C
Y4ETOM KOHEYHOI'O PE3YJIbTATA;

MPEABUIETh BOZMOXHOCTH MOJYyYEHUs KOHKPETHOTO pe3yJIbTaTa IpHU pelIeHUN 3a/1ay;
OCYIIECTBIISITh KOHCTATUPYIOMUH M MPOTHO3UPYIONINH KOHTPOJb MO PE3YIbTaTy M IO CIOCo0y
JIEHCTBHS,

BBICTISITE M (DOPMYJIMPOBATh TO, YTO YCBOCHO M YTO HYXXHO YCBOWTH, ONPEICISATh KAueCTBO W
YPOBEHb YCBOEHUS;

KOHIICHTPUPOBATh BOJIIO JIJISi TPEOJOJICHUS HWHTEIUICKTYAIbHBIX 3aTPyJHEHUH H (PU3NICCKUX
MPENSATCTBHIA;

Nno3HaBaTEJIbHbIC
yuawuecs nayvamcs.

CaMOCTOSITENILHO BBIJIENATh U (POPMYJIMPOBATH 103HABATEIbHYIO 1IETIb;

HCI0JIb30BaTh OOLIME NMPUEMBI PELLICHUS 3a]ay;

IIPUMEHSTH [IPaBUJIA U NIOJb30BaThC HHCTPYKLUSAMHU U OCBOEHHBIMU 3aKOHOMEPHOCTSIMU;
OCYILIECTBIIATh CMBICIIOBOE YTEHUE;

co3JlaBaTh, NIPUMEHATh U NMPeoOpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, MOJEIU U CXEMBbI
JUIS peIeHus 3a/1a4;

HAaXOJUTh B Pa3IMYHBIX HUCTOYHHMKAX MH(MOPMALMIO, HEOOXOJUMYIO JJIsl pelleHUs] MaTeMaTHuYeCKUX
npo0GsieM, U IPEJICTaBIsITh €€ B MOHATHON (popme; NpUHHUMATh PEIIEHHE B YCIOBUSAX HEIMOJIHOM U
M30BITOYHOMN, TOUHOW U BEPOSATHOCTHOM MH(pOpMAaLIUY;

yuawuecs noaydant 603MOANCHOCNTb HAYUUMbCAL.!

yCTaHaBJIMBaTh  MPUYUHHO-CIEACTBEHHBIE  CBSA3M;  CTPOUTh  JIOTHUECKHE  PACCYKICHHUA,
YMO3aKITIOYEeHHUs (HHYKTUBHBIC, ICYKTUBHBIC U 110 AaHAJIOTHUN) U BBIBOII;

¢dopmHpoBaTh y4eOHYIO U OOIIENOJIb30BATENBCKYI0 KOMIIETEHTHOCTH B OOJIACTH HCHOJIb30BAaHUS
MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (MKT-komnerenTHOCTH);

BUJIETh (PU3NYECKYIO 33/1a4y B IPYIHX AUCHUIUIMHAX, B OKPY)KAIOLIEH KU3HU;

BBIJIBUTATh TUITOTE3HI MIPH PEIICHUH Y4eOHBIX 3a7a4 U TOHUMAaTh HEOOXOAUMOCTh X TIPOBEPKH;
IUIAHUPOBaTh M OCYWIECTBIATh  JAEATENBHOCTb, HANpPABICHHYIO Ha  pelleHue  3ajay
MCCIIEIOBATEIILCKOTO XapaKTepa;

BbIOMpaTh HanboJee palnoHaIbHbIe U AP PEeKTUBHbBIE CIOCOOBI PEeLICHHS 3a/1a4;

WHTEPIPETHPOBaTh HH(pOpMAIK (CTPYKTypHpOBaTh, MEPEBOAMTH CIUIONIHOM TEKCT B TaOIHILY,
MIPE3EHTOBATh MOJIYYEHHYIO0 HH(pOpMaIHIO, B TOM uncie ¢ nomoribio MKT);

OIIeHUBAaTh MH(POpMaITHIO (KpUTHUECKAs OIIEHKA, OIIEHKA JOCTOBEPHOCTH );

yCTaHaBJIMBATh PUUYNHHO-CIIEICTBEHHBIE CBSI3HU, BHICTPAUBATh PACCYKACHUS, 0000IIEHMS;

KOMMYHHKATUBHBIC
yuawuecs nayvamcs.

OpraHnu30BLIBATH yqe6H0e COTPYAHHUYICCTBO U COBMECTHYIO ACATCIBHOCTh C YUUTCIIEM U CBCPCTHU-
KaMu: OIIPECACIIATh HCIIN, paCIIPCACIIATH (I)YHKI_II/II/I " pOJIM YHaCTHUKOB,



e B3aMMOJICUCTBOBATh M HAXOIUTH OOIIME CIOCOOBI pabOTHI; paboTaTh B TPYIIIE: HAXOAUTh OOIICe
peleHre U pa3periath KOHQJIUKTH Ha OCHOBE COTJIACOBAHMS MO3UIMH U yuéTa UHTEPECOB; CIYIIATh
napTHEpa; GOPMYIHPOBATh, APTYMEHTHUPOBATh U OTCTaWBaTh CBOE MHEHHUE,

e IPOrHO3UMPOBATH BOBHUKHOBEHHE KOH(MDIMKTOB MPU HAIMYMU PA3HBIX TOUYEK 3PEHUS,;

e pa3pemniath KOH(IUKTHI HA OCHOBE Y4€Ta HHTEPECOB U TO3HUIIUI BCEX YYaCTHHKOB;

° KOOPAWHHUPOBATH U IPUHUMATL PA3JIMYHBIC ITIO3UIUNA BO BSaI/IMOIIef/’ICTBI/II/I;

e apryMEHTHpPOBATh CBOI TIO3HMIMI0 W KOOPIWHHPOBATH €€ C TO3UIUSAMH IapTHEPOB B
COTPYAHUYECTBE MPH BHIPAOOTKE OOIIETO PELICHUsI B COBMECTHOM JIEATETLHOCTH.

Ilpeomemmnowie:
K xonmy oOydeHus B 9 kJjacce mpeIMeTHBIC pe3yJbTaThl HAa 0a30BOM YpPOBHE JIOJDKHBI OTPaXKaTh
c(hOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMCHHIA:

e HCIIONB30BaTh IMOHATUA: CUCTEMA OTCYETA, MATEpUaAlbHAs TOYKA, TPACKTOPUSA, OTHOCUTEIBHOCTH
MEXaHUYECKOTO IBMKEHUS, neopmanus (ynpyras, IIacTHUecKas), TpeHue, IeHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTh U MEPErpy3KH, LEHTP TAKECTH, a0COIOTHO TBEPIOE TEJO, LIEHTP TAKECTU
TBEPJOTO TeNa, paBHOBECHE, MEXaHWYECKHUE KOJIeOaHUs M BOJHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK,
JIEKTPOMArHUTHBIE  BOJIHBI, IIKaJa 3JIGKTPOMAarHUTHBIX BOJH, CBET, OJU30pYKOCTh U
JaTbHO30PKOCTh, CIIEKTPHI HCITYCKaHUS U MOTJIOIIEHUS, aidbda, 0eTa- 1 TaMMa-u3JIydeHHs], U30TOIIbL,
sJIepHas SHEPreTHKa;

e pa3nmuMyarh  sBJIEHUS  (PaBHOMEPHOE W HEPAaBHOMEPHOE  NPSIMOIMHEHHOE  JBHIKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOOIHOE MaICHUE TEJI, PABHOMEPHOE JIBHYKCHHE 110
OKPYXKHOCTH, B3aMMOJICHCTBHE TeJ, PEAKTUBHOE JBW)KEHHE, KoJcOaTeIbHOE JBMIKCHUE
(3aTyxammue U BBIHY)XJICHHBIC KOJeOaHUs), pE30HAHC, BOJHOBOE IBWKEHHE, OTPAKEHUE 3BYKa,
NpSMOJIMHEHHOE pACpPOCTPAHEHHE, OTPAKCHHWE W MPEJIOMICHHE CBETa, IOJHOE BHYTPEHHEE
OTpPaXCHHE CBETa, pa3joXKeHHe OeIoro cBeTa B CICKTP M CIIOKEHHE CIIEKTPAIbHBIX I[BETOB,
JWMCIIEPCHs.  CBETa, €CTECTBCHHAs paJMOaKTHBHOCTh, BO3HUKHOBCHHME JHHEWYATOro CIEKTpa
U3JIy4yeHUs) MO ONMCAHMUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIHMX
JTaHHOE (PU3HUYECKOE SIBIICHUC;

e pacmo3HaBaTh MPOSBICHUE WM3YYCHHBIX (U3NYECKUX SBJICHUM B OKPYXAlolleM MUpe (B TOM UHUCIE
(dbuzuvecKre SIBJICHUS B MPHUPOJE: MPUIMBBI U OTJIMBHI, JBWKEHHE TIaHeT COJHEYHOW CUCTEMBI,
PEaKTHUBHOE J[IBM)KEHHE >KMBBIX OpPraHU3MOB, BOCHPHUSTHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHUE,
CelCMUYECKHE BOJHBI, IyHaMHU, 3XO0, [IBETA TEJ, ONTHYECKUE SBJICHHUS B MPHUPOJE, OMOIOTHYECKOE
JeCTBHE BHUAUMOTO, YJIbTPa(UONETOBOTO M PEHTTEHOBCKOTO W3ITY4YEHHH, eCTEeCTBEHHBIN
pPaIuOaKTUBHBIA (POH, KOCMUYECKHE JIy4Yd, PAIUOAKTHBHOE H3Ty4YE€HHUE NPHUPOIHBIX MHHEPAJIOB,
JeCTBHE paJOaKTHBHBIX M3JIYyYeHM Ha OpraHu3M 4esjoBeKa), MpU OTOM IEpPEeBOJIUTH
MPaKTUYECKYI0 3a/ladyy B y4eOHYIO, BBIJEISATH CYIIECTBEHHBIE CBOWCTBA (TIpU3HAKH) (U3UUECKUX
SIBIICHHI,

e OIMCHIBaTh M3YYECHHBIE CBOMCTBA TeN M (PU3UYECKHUE SBICHUS, UCIONB3Ys (PU3MUECKHUE BEIMYUHBI
(cpenHsisi U MTHOBEHHAs! CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBUKEHHH, YCKOPEHUE, TepeMELIeHNE,
MyTh, YIJIOBasi CKOPOCThb, CHJIa TPEHMs, CHJIa YIPYTOCTH, CHUJa TSHKECTHU, YCKOPEHHE CBOOOIHOIO
NajieHusi, BeC Tela, WMIYJbC Tejla, MMIIYJIbC CHUJIbl, MEXaHW4yeckas padoTa M MOIIHOCTS,
MOTEHLIMAJIbHAsl SHEPrusl Tejla, MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAs SHEprus
C)KaTOM TPY)KMHBI, KHHETHYECKash SHEPIUs, IOJIHAsS MEXaHW4YecKas DSHEeprus, NEpHUoJ M 4acToTa
KojeOaHui, AJMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTelb
MPEJIOMIICHUSI CpeJibl), IPU ONHCAHUM MPABMIIBHO TPAKTOBATh (PU3UUYECKUN CMBICT HCHOIb3yEeMBIX
BEJIMYMH, O0O3HAYeHHsS] M €IWHULbI (U3NYECKUX BEIMYUH, HAXOAUThb (DOPMYIbI, CBSA3BIBAIOILINE
JaHHYIO (DU3MUYECKYI0 BEJIMYUHY C JPYTUMH BEJIUYMHAMH, CTPOUTh TpapuKH H3YYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

e XapaKTCPHU30BATb CBOMCTBaA TECII, @HSHHGCKI/IC SABJICHUSA W NPOUECCHI, UCIIOJb3Yyd 3aKOH COXPAaHCHUA
OHCEPIrUH, 3aKOH BCEMHUPHOI'0 TATOTCHUS, NPUHIUII CYNICPIIO3UIIUN CHUJI, HPUHIOUII OTHOCHUTCIBHOCTH
Fam/meﬂ, 3aKOHBI HI)IOTOHa, 3aKOH COXPAaHCHUSA HMITYJIbCA, 3aKOHBI OTPaXCHUA W MNPCITOMIICHHA



CBETa, 3aKOHBI COXPAHEHHUS 3apsIOBOTO M MAacCOBOTO YMCET MPH SACPHBIX pEaKUUsAX, IPU 3TOM
JlaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alMCHIBATh €r0 MATEMAaTUYECKOE BhIPAKEHUE;

OOBSICHATH (PU3NYECKUE TPOLIECCH U CBOMCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE CUTyalluid IPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPHUYMHHO-CIICICTBEHHBIC CBSA3U, CTPOUTH OOBSCHEHUE U3
2—3 JIOTUYECKUX IIaroB ¢ OMOPOH Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3MUECKUX SIBICHUH, (PU3NIECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3ajaud (ONMUPAOIIMECs Ha CUCTEMY M3 2—3 ypaBHEHHIl), UCIIOJIb3YS 3aKOHBI U
(bopMmyIbl, CBA3BIBaIOMINE (PU3HMUECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/a4H 3alMCHIBAThH
KpaTKOE€ YCIIOBHE, BBISBISATH HEAOCTAIOIIME WJIM HU30BITOUHBIC JlaHHbIC, BBIOUPATH 3aKOHBI U
(dbopMyIbl, HEOOXOAMMEBIC IJIsi PEHICHUS, MPOBOJUTH PACYETHl W OICHUBATH PEATMCTUYHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3MUECKON BEIIMUUHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh MPHU MOMOIU (PU3NIECKIX METOHOB, HCIIONb3YS
OINMCAHUE WCCIICNOBAHUS, BBIICIATH MPOBEPIEMOE MPEANOIOKEHUE, OIECHUBATh IPABWIBHOCTH
MOPSJIKA TIPOBEICHUS MCCIIEIOBaHUS, JICNIaTh BHIBOABI, HHTEPIIPETHUPOBATH PE3YIbTAThl HAOIIOICHUI
U OTIBITOB;

IIPOBOJIUTH OMBITHI 110 HAOIIOAEHUIO (PU3NYECKUX SBICHUHN WK (PU3NYECKUX CBOUCTB Tell (M3ydeHue
BTOpOro 3akoHa HblOTOHA, 3aKOHAa COXpaHEHUs SHEPIUH, 3aBUCHUMOCTb IEpHOJAa KOJICOAHUMI
IPY>KUHHOTO MasiTHUKA OT Macchl Ipy3a U JKECTKOCTH MPYXKHUHBI U HE3aBUCUMOCTb OT aMILIUTY/IbI
MaJIbIX KOJICOaHUH, MPSIMOIIMHEHHOE paclpOCTPaHEHHE CBETA, PA3JIOKEHUE OEJIoro cBeTa B CIIEKTD,
U3yuyeHHe CBOWCTB H300pakeHUs B IUIOCKOM 3€pKaje M CBOWCTB H300pakeHUs MpeaMmera B
coOmuparomeld  JaMH3e, HAONIOJACHWE CIUIOIIHBIX W JIMHEWYaThIX CHEKTPOB  M3JIyYeHUSs):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY U3 HM30BITOYHOTO Habopa 00OpylOBaHMS, ONHUCHIBATH XO[
OIIBITA U €r0 Pe3yNbTaThl, POPMYIUPOBATH BHIBOJIBL;

MPOBOJNTHh TPU HEOOXOJMMOCTH CEPHUI0 TPSMBIX H3MEPEHUH, OmNpeleNsisi CpeaHee 3HA4YCHUE
u3MepsieMoil BeMUYHHBI ((POKYCHOE pacCTOsHHE CcoOuparoliel JMH3bI), OOOCHOBBIBATH BBIOOP
croco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

MIPOBOJIUTH HCCIIEIOBAaHUE 3aBHUCUMOCTEH (DM3MYECKHX BEJIMYMH C HCIOIB30BAHUEM NPSIMBIX
U3MEpEeHui (3aBUCUMOCTh IYTH OT BPEMEHHU IpU PAaBHOYCKOPEHHOM JIBUKEHUU O€3 HadaibHOM
CKOpPOCTH, Tepuojia KojeOaHUH MaTeMaTUYECKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH YTIJia
OTpaXKEHMsI CBeTa OT yIVla MaJeHHus M yria MpeJoMJIeHHs OT yIJla MajeHus): IUIaHUPOBaTh
UCCIIEIOBAaHUE, CaMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PUKCHPOBATH pE3yJbTaThl MOJIYYEHHOM
3aBUCUMOCTH (PU3NYECKUX BEJIWYMH B BHUJE TaOIMIl M rpadUKOB, JAeIaTh BBIBOJBI MO pe3yJbTaTaM
HCCIIEI0BaHMS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUYHMH (CPEIHSISI CKOPOCTh M YCKOPEHHE Teja NMpu
PaBHOYCKOPEHHOM  JBW)KEHHMH, YCKOpEHHE CBOOOJHOrO MAJEHMs, IKECTKOCTb MPY>KUHBI,
KOA(Q(QHUIMEHT TpPEHUS CKOJIbKEHMS, MeXaHWdeckas paboTa M MOIIHOCTh, 4acToTa M MEpUOJ
KoJe0aHui MaTeMaTH4ecKoro M MpY>KUHHOTO MasTHUKOB, ONTHYECKas cuia coOuparomiel JIMH3BI,
palMOaKTUBHBIM (DOH): IUIAHUPOBATh H3MEPEHUs, COOMpPATh HKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITNIOJIHATh U3MEpPEHUs, Clenysl MPenoKEHHOW HHCTPYKIUH, BBIYHUCIATH 3HAYEHUE BEIMYMHBI U
aHAJIM3UPOBATH MOJTYYEHHBIE PE3YNbTAThI C YUETOM 3a/1aHHOM MOrPEIIHOCTH U3MEPEHUI;

co0IIoAaTh MpaBuiia TEXHUKK 0€30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

pa3jindatb OCHOBHBIC TIPHU3HAKKW UN3YUCHHBIX (I)I/I3I/ILICCKI/IX MOJEJIeH: MaTepuajibHasA TOYKa,
a0COJIFOTHO TBép}IOC TEII0, TOYCYHBIM MCTOYHHK CBCTa, JIy4, TOHKas JIMH3a, IUIaHCTapHasa MOJCIIb
aToMa, HyKJIOHHad MOACJIb aTOMHOTO s7pa,

XapaKTepU30BaTh MPUHIUIBI AEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOMH
Ha UX OMMCaHUs (B TOM YHCIIE: CIUAOMETP, TaTUUKU MTOJIOKEHHS, pACCTOSIHUA U YCKOPEHUs, PaKeTa,
9XO0JIOT, OYKH, MEPUCKOM, (QoToanmapaT, ONTUYECKUE CBETOBOJbI, CIIEKTPOCKOI, TO3UMETP, KaMmepa
BunbcoHna), ucrnonb3ys 3HaHUS O CBOMCTBAaxX (PM3MYECKHX SBJICHUN M HEoOXoIuMmble (U3NYECKHE
3aKOHOMEPHOCTH;



e HCIONb30BaTb CXEMbl W CXEMAaTUYHbIE PHCYHKHM M3YYEHHBIX TEXHHYECKHUX YCTPOMUCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX IPOLIECCOB IMPH PEIICHUH YYeOHO-TTPAKTHYECKUX
3aja4, ONTHYECKUE CXEMbI JUIsl MOCTPOEHMsS M300pakKeHUH B IUIOCKOM 3€pKaje U coOuparouien
JIMH3E;

e TMPHUBOAWTH NpUMEpPHl (HAXOIUTh HH(GOPMAIMIO O MPHUMEPax) MPAKTHYECKOTO HCIIOIb30BAHUS
¢u3nyecKux 3HaHUN B MOBCEAHEBHOM XH3HM Ui oOecriedeHus: 0€30MacHOCTH MpH OOpalleHUH C
npubopaMu M TEXHUYECKHMH YCTPONCTBaMHU, COXpaHEHHsS 3I0POBbS U COONIIOJICHHS HOPM
9KOJIOTUYECKOIO ITOBEJICHUS B OKPYKAIOIIEH Cpelie;

e OCYLIECTBIATh MOUCK HMH(pOpManuu QU3UUECKOro cojaepkanus B HTepHeTe, caMOCTOATEIHHO
dbopMynupys TOWCKOBBIA 3alpoc, HAXOAWTh IyTH OMPEACNICHUS IOCTOBEPHOCTH IOJYYCHHOM
nH(OPMAIINY HA OCHOBE MMCIOIIUXCS 3HAHUH M JIOTIOTHUTEIbHBIX HCTOYHUKOB;

e HCHOJB30BATH MPH BHIMOJHEHUH YIEOHBIX 33JJaHUN HAyYHO-TIOMYJISIPHYIO TUTEpaTypy (HPU3HYECKOTrO
CoJepXkKaHus, CIpaBOYHbIE MaTepHUalibl, pecypchl ceTu VHTepHeT, BiIageTh NpUEMaMHU
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus MHPOPMAIIMK U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

. co3gaBaThb COOCTBEHHBIE MUCHMEHHBIE U YCTHBIC COO6I_I_IGHI/ISI Ha OCHOBC I/IH(bOpMaI_[I/II/I U3 HCCKOJIbKHX
UCTOYHHUKOB (DU3UYECKOTO COJEpXKaHMs, IyOIMYHO MPEJICTaBIATh pE3yJbTaThl HPOEKTHON WIH
HCCIIEA0BATENBCKON JIEATEIBHOCTH, IIPM 3TOM I'PAMOTHO HCIIOJIb30BATh HM3YYEHHBIM ITOHATUHHBIN
anmapar HM3y4aeMmoro pasziena (U3MKM U CONPOBOXKIATh BBICTYIUICHHE Npe3eHTalMed c ydéTom
0CcOOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.

2. COAEPXAHHUE YYEBHOI'O IPEJIMETA

3akoHbl MexaHukH (35 1) 1 ypoBeHb

Mexanuueckoe ABMKEHHE M €ro BHIbl. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MexaHuueckoro nBuxkeHus. Tpaexropus. Ilyts. PaBHOMepHOe mnpsimonuHeiiHoe nBukeHue. CKopocTh
PaBHOMEPHOIO MpsAMOJIMHEHHOro JBrkeHus. HepaBHoMepHOe mpsmonuHenHoe aABuxeHue. CpenHss
ckopocTb. PaBHOyckOopeHHOe JnBHKeHHE. YckopeHue. Kunemarnuyeckue ypaBHEHUs MNPSAMOJIUHEHHOIO
IBIDKEHUA. [IBUJKEHHE Tea MO0 OKPYXKHOCTH C IOCTOSHHOM IO MOIYJI CKOpocTbio. Ilepuon m wacrora
oOpamienusi. Jlunelinas u yrioBas ckopoctd. lleHTpocTpemuTenbHoe yckopeHue. B3ammopeiicTBue Tei.
Macca Ttena. M3MepeHue Mmacchl Teila IMpU IOMOIIM B3aUMOACHUCTBUA. J[MHAMHUYECKUE XapaKTECPUCTUKU
MexaHuueckoro awxeHus. LlenTp Tspkectu. 3akonbl Herorona. [lpuHiumn otHocurenbHocTH ['ammiies.
I'panunel npuMeHMMOCTH 3aKk0HOB HproToHa. MMmynbe Tena. 3aMKHyTas cuctema Tell. 3aKOH COXPaHEHUs
uMmnynsca. PeakTuBHOe JBukeHue. PeakTuBHbIM nBUratens. MexaHuueckas padora. MoIIHOCTG.
[ToTeHunanpHas U KUHETUYECKask SHEPTHsl. 3aKOH COXPaHEHUsI MEXaHUYECKOM dHEPruu.

2 ypoBeHb IHBapUaHTHOCTH YCKOPEHHUSI.

JLP. Ne 1 «MccnenoBanue paBHOYCKOPEHHOTO MPSMOIMHENHOTO ABUKEHUS».
K.P. Nel «Mexanndeckoe IBHKCHHUEY

K.P. Ne 2 «3akons! HeroToHaY.

K.P. Ne 3 «3akoHBI COXpaHEHU».

JlabopatopHble ONBITHL. 1 YpOBEHb

N3yuenue Broporo 3axkoHa Herorona. HM3ydyenne Ttperbero 3axkoHa Herorona. HMccnenoBanue
3aBHCHMOCTH CHJIBI YIIPYTOCTH OT Aeopmainuu. MccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT
CHJIBI HOPMAJIHOTO J1aBlieHus. MI3mMepeHrne MexaHn4eckoi paboThl.

[TnanupoBaHHbBIE PE3YIbTATHI

Ha yposne 3anomunanus



e (u3nyeckue BETUMYMHBI U HMX YCJIOBHble O0O3HA4YEHHs: IMyThb, NEpEeMELICHHE, BPEMs, CKOpPOCTb,
YCKOpEHHUe, Macca, CHla U €IMHULIBI U3MEPEHUS;

e (usnmyeckue NpuOOpPHI: JUHEHKA, CEKYHIOMED, PhIYaKHbIE BECHI, JUHAMOMETP;
e METOAbI U3yueHUus (PU3UUECKUX SBICHUN: HAOII0IEHUE, SKCIIEPUMEHT, TEOPHSL.

Bocpou3BoanuTh:

e OIpCACICHUA TTOHATHH: Mar€pualibHasd TOYKa - MOJACIb B MECXAHUKEC, 3aMKHYyTasd CHCTEMa TECII
HU3MEPCHUC (bPISPI‘ICCKOﬁ BCJIIMYMHBI, HE€HA ACJICHUA IKaJIbl U3MCPUTEIIBHOT'O an60pa;

o MF¥ omnpenencHUS TMOHATHI: MEXaHWMYECKOE [BIKEHHE, CUCTeMa OTCUY€Ta, TpaeKTopws ,p.ILJ,
CBOOOHOE TaJICHUE, ABMKCHHE 110 OKPY)KHOCTH C ITOCTOSSHHOH 110 MOJAYJIIO CKOPOCTBIO; ITEPHOJ U
4acToTa OOpaIleHHs, MeXaHHIecKas padoTa U MOIIHOCTh, SHEPTH.

o ¥F¥ (hopMyIIBI OTHOCUTEIHHON MOTPEITHOCTH U3MEPEHHIA.
Ha ypogne nonumanus

IIpuBOAUTE IPUMEPHL:

e Pa3nuuHbIX BUJIOB MEXAHUYECKOIO JIBUYKEHUS, MUHEPLIUATIbHBIX U HEMHEPLHUAIbHBIX CUCTEM OTCUETA,
(U3NIECKUX CBOMCTB TEJ U BENIECTB, (PU3NIECKUX MTPHOOPOB;

o F¥¥ cBA3H MeXKIY (PU3MUECKIMH BETMUMHAMU, (PU3UIECKUX TEOPHIA;
OOBSACHATD:

e dusuueckue SABJICHHA, B3aUMOJICUCTBUE TCJ, ABJICHHUC HMHCPUHH, ITPCBPAILLICHUC HOTGHHH&HLHOﬁ u
KHHETHYECKOM OHCPIUuU U3 OAHOI'O B4 B I[perﬁ. .

o [loHMMaTh: BEKTOpPHBIM XapakTrep (U3NYECKHX BEIMYMH: IEPEMEIIEHUs, CKOPOCTH, YCKOPEHHS,
CWJIbl, UMIYJbCa; OTHOCUTEJIBHOCTh IEPEMEILIEHUS, CKOPOCTH, HMIIyJbCa WU HWHBAPUAHTHOCTH
YCKOPEHUsI, Macchl, CUJIbI, BpEMEHH; YTO Macca- Mepa MHEPTHBIX U IPaBUTALIMOHHBIX CBOMCTB Tela;
YTO DHEPrusl XapakTepu3yeT COCTOSHHE Tela U €ro CHOCOOHOCTb COBepuIaTh padoTy;
CYLIECTBOBAHME TIpaHUI] IPUMEHHUMOCTH 3aKOHOB: 3aKOHOB HbIOTOHa, 3aKkOHa BCEMHPHOIO
TATOTEHNs, 3aKOHa ['yKa, 3aKOHOB COXpaHEHMsI UMITYJIbCA U MEXaHUYECKOU SHEPIuu:

e 3HaucHHE 3aKOHOB HbIOTOHA M 3aKOHOB COXpPaHCHUA IJIA OOBSICHCHHS CYmICCTBOBAaHHA HECBCCOMOCTHU
" ICPErpy30K, ABUKCHUA CITYTHHUKOB IIJIAHET, PCAKTUBHOI'O ABVIKCHUS, ABUKCHUC TPAHCIIOPTAa

e .2 ypOBEHb.

o TloHumaTts: ¢pyHIaMEHTAIbHYIO POJIb 3aKOHOB HbIOTOHA B KilaccHyecko MeXaHUKe KaK (GU3NYECKOM
TEOpPUH; NPEJCKA3aTeIbHYI0O M OOBSACHUTENbHYIO (YHKIMU KJIACCUYECKOW MEXaHWMKH; pOJib
(GyH1aMeHTaJIbHBIX (PU3NUECKUX ONBITOB- ONbITOB ['anuies u Kapenaumia- B cTpykType husndeckoin
TEOPHUHU.

o ¥E¥ cylnecTBOBaHME CBSI3€H M 3aBUCUMOCTEN MEXy (PU3NUECKUMU BETMYMHAMHU
Ymemw: 1 yposens
IIpumensamo 6 CMAHOGPMHBIX CUMYAYUAX

e Crpouth, aHANM3UPOBATh U YMUTATh TpapUKHd 3aBUCUMOCTH OT BPEMEHHU: MOIYJS M MPOEKIHUU
YCKOPEHHMS PAaBHOYCKOPEHHOIO JBMXKEHUS MOAYJISA M IPOEKUMH CKOPOCTHM PAaBHOMEPHOTO U
PAaBHOYCKOPEHHOT'O JBMXEHUS, KOOPAUHATHI, MPOEKIIMY U MOAYJS IEPEMEIIEHNs PABHOMEPHOIO U
PaBHOYCKOPEHHOI'O [BUKECHHsS; 3aBUCHUMOCTHU: CHJIBI TPEHMS CKOJIBKEHUS OT CHIIBI HOPMaJbHOI'O
NaBJICHUS, CHJIBI yINpyroctu oOT JAedopMmanuu; ONpeAeNnsiaTh Mo rpapukaM 3HadYeHHeE
COOTBETCTBYIOIIMX BEJINYNH;



MU3MEPSITh CKOPOCTh PABHOMEPHOI'O JBM)KEHHSI, MTHOBEHHYIO U CPEJHIOK0 CKOpPOCTb, YCKOPEHHE
PaBHOYCKOPEHHOTO ABIDKEHHS, KOI(PPUIMEHT TPEHUS CKONBXKEHHS, KECTKOCTh MPYKHUHBI;
BBIITOJIHATH MO/l PYKOBOJCTBOM YYMTEINSI WJIM MO FOTOBOM MHCTPYKUMHU SKCIIEPUMEHT 10 U3YYEHUIO
3aKOHOMEPHOCTH PaBHOYCKOPEHHOI'O JIBUYKEHUS, 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHUS OT CHJIbI
HOPMAaJILHOTO JAABJICHHS; CUIIbI YIIPYTOCTH OT J1e(hOopMaInu;

*¥%¥ [IPUMEHATh: KMHEMATHUECKUE YpPAaBHEHMs ABMIKEHHS K PELICHHIO 3a7ady MEXaHMKH; 3aKOHBI
HproToHa ¥ QopMynsl K pemIeHHIO 3a/Jad CIEIYIOIUX THUIOB: ABIKEHHE TN MO OKPYKHOCTH,
JBUKCHHUE CITyTHHKOB IUIAHET, YCKOPEHHOE JBMKCHHE TEJl B BEPTUKAIBHOW IINIOCKOCTH, IABH)KCHUE
IIpU JIEUCTBUMU CHUJIBI TPEHUs (HAXOXJAEHHUE TOPMO3HOIO IyTH, BPEMEHM TOPMOXKEHHS), IBHIKEHHE
JIBYX CBSI3aHHBIX TeJI( B BEPTUKAJIBHON U FOPU30HTAIBHON MJIOCKOCTAX). 3HAHUS 3aKOHOB MEXaHUKHU
K OOBSICHEHUIO HEBECOMOCTH U IIEPErpy30K, ABUKEHUS CIIyTHUKOB IUIAHET, JBH)KEHUE TPAHCIIOPTA.

2 ypoBEeHb YMETh: 3alMCHIBATh YPaBHEHUS MO rpadukaM 3aBUCHMOCTH OT BPEMEHH: MPOEKLUUHU U
MOy IEPEMEIIECHUs, KOOPAMHATHI, IPOCKUUU M MOAYISA CKOPOCTH PaBHOMEPHOIO H
PaBHOYCKOPEHHOTO JIBMKCHMS; 3aBUCHMOCTH: CHJIBI YIPYTrOoCTH OT Ae(OopMaiuu, CHUJIIbl TPEHUS
CKOJBXCHUSA OT CHJIbl HOPMaJbHOIO [aBJICHUsA; YCTAHABIMBAaTbL B IPOLECCE NPOBEACHUS
HCCIIEA0BATENIBCKOI0 SKCIIEPUMEHTA JaHHBIC 3aKOHOMEPHOCTH;

*kk IMPUMCHATHb 3aKOHBI HeroTona u CI)OpMy.]'IBI K PCHICHUIO 3aJla4 THUIIOB: ABUKCHUC CBA3AHHBIX TCII,
JIBIDKCHHE TeJla 110 HAKJIOHHOM MJIIOCKOCTH.

Ipumenamo 6 HeCMaHOAPMHBIX CUMYAYUAX

O606mare U Ki1accH(UIMPOBATh: Pa3IMYHBIC BHIBI MEXAHHUYECKOTO JBW)KCHHS, 00 ypaBHEHUSIX
JBWDKCHUS; O JMHAMUYECKHUX XapaKTCPUCTHKAX MEXaHWYECKHUX SIBICHHA M 3akoHOB HplooToHa, 00
IHEPreTUYCCKUX XaPAKTEPUCTHKAX MEXAaHHMUECKUX SIBJICHUH M 3aKOHAX COXPAHCHUS B MEXaHHKE.

HpI/IMeHHTB MCTOJbl C€CTCCTBCHHO-HAYYHOI'O IIO3HAHWA, B TOM YHUCIC HCCHGI[OB&TCJIBCKHﬁ, K
HU3YUCHUIO MCXAHUYCCKUX HBHGHHﬁ, HUHTCPIPETUPOBATH IMPCAIIOJIAraCMbIC HIIN ITOJYUCHHBIC BBIBObI

**% OueHuBaTh CBOIO JIEATEIFHOCTD B MPOLIECCE YUEOHOTO MO3HAHMS.

Mexannueckue Konebanus u BoJHbI (8 u)l ypoBeHb

KonebarenbHoe nBmxkenue. 'apmonundeckoe konedbanue. Matematnueckuii MastTHUK. Konebanus rpysa
Ha npyxkuHe. CBoOomubie kKonebanus. I[IpeBparenuss »HepruM MpH  KoIeOATEIbHOM JBUKCHHH.
3aryxaromue konedanus. BeiHyxeHHbie konebanus. Pezonanc.

Pacnipoctpanenne konebanuit B ynpyrux cpenax. [IpogosbHbie W monepedHbie BOJTHBL. CBS3b MEXIY
JUTHHHOM BOJIHBI, CKOPOCTBIO BOJTHBI M YACTOTOM KOJeOaHui. 3aKOH OTPa)KeHUsSI MEXaHUYECKHUX BOJIH.

2 ypoBeHb CKOpOCTh U YCKOpPEHHME IpH KojebareiabHOM ABvkeHUU. HTepdepeHnus u audpaxius

BOJIH.

JLP. Ne 2 «M3ydenne koyie0aHU MaTEMaTUIECKOTO U MPY>KUHHOTO MasiTHUKOB.

JLLP. Ne 3 «M3mepenue yckopeHusi CBOOOIHOTO Ma/ieHus ¢ TOMOIIbIO MATEMaTHYECKOTO MasTHUKA.

K.P. Ne 4 « Mexannueckue KoueOaHus U BOJIHBD»

Jlaboparopublie onbIThl 1 ypoBenb. M3yuenue koneOanuii rpyza Ha npyxuHe. M3mepenue xéctkoctu
MIPY’KHAHBI C TOMOILIBIO MPY>KMHHOTO MasiTHUKA.

[TnanupoBaHHbBIE PE3yIbTATHI



Ha ypoene 3anomunanus 1 yposens
Haszvieamo

. (1)I/ISI/I‘ICCKI/I€ BCJIMYMHBI U UX YCIIOBHBIC 0603Ha‘ICHI/I${, CAVMHUIBI USMEPCHHUA: CMCIICHUC, aMIIJINTYyAA,
nepuoa, 4acTtoTa, JJinHa U CKOPOCTb BOJIHBI;

. BOC‘I’lpOLBGOaMI’I’ZbI OIpCACIICHUA Moz[eneﬁ MEXaHUKH. MaTeMaTUYEeCKUH MAasTHHK, pr?KPIHHBIfI
MasTHHK

e IIOHATHA: KOJIEOATEIbHOE IBIDKEHHE, BOIHOBOE IBIDKEHHE, CBOOOIHBIE KOJIEOAHUs, COOCTBEHHEIE
KoJieOaHUsl, BBIHYKJICHHbIE KOJCOaHWS. PE30HAHC, IIOTEpeyYHas BOJHA MPOJOJIbHAs BOJIHA,
CMEIIleHUE, aMIUTUTY/a, MePUoJ] U 4acToTa KoJeOaHWid, JUIMHA U CKOPOCTh BOJIHBI, MEXaHUYECKas
BOJIHA, 3BYKOBasl BOJIHA;

e (Qopmynbl: mepuoja KoyiebaHHI MaTeMaTH4YECKOro MasTHHKA, MepHoja KoJeOaHWil MPYKUHHOIO
MasiTHUKA, CKOPOCTH BOJIHBIL;

Onucwvieamo
HaOJr01aeMbIe KOJeOaHusl ¥ BOJIHEI |
2. ypogenb

Bocnpou3BoauTh:

e OMpeeICHUE MOJICITU KOJIeOaTeIbHOW CHCTEMBI;

e OmpejesIcHUE SBICHUN: U PAKIKS, HHTEPPECPEHIINS;

o ¥F¥ (hopMyIJIbI MAKCUMYMOB U MUHUMYMOB UHTEP(HEPEHIIMOHHOM KapTHUHBI.
Ha yposne nonumanus 1 ypogens.

OOBSCHATD:

e IpOLECC YCTAaHOBJEHUs KOJEOaHUN MPYKUHHOTO M MaTEeMaTHYECKOT0 MAasTHUKOB, IPHUYUHY
3aTyxaHus KosieOaHUM, MpeBpallleHue »SHEpPruM Npu KosieOaTelIbHOM JIBUKEHHH, IPOLECcC
oOpa3oBaHus Oerymieil BOJHBI CBOMCTBO BOJHOBOTO JIBWXKEHMs, IHporecc oOpa3oBaHUs
UHTEepPEPEHIIMOHHON KapTUHBI;

e ['paHuIIBI IPUMEHUMOCTH MOJIETIEH MAaTEMAaTHYECKOTO U IPY>KUHHOT'O MAasSTHUKOB.
IIpusooums npumepor.
KOJIe0aTEeIbHOTO U BOJTHOBOTO JIBMKCHUH, YIETA M HCTIOJIb30BaHUE PE30HAHCA B MPAKTHKE;

2 ypoBeHb

OOBsCHATH 00pa30BaHNE MAKCUMYMOB 1 MUHUMYMOB HHTEP(HEPEHIIMOHHONW KapTHUHBI.

o0pa3oBaHMe MOMEPEYHON U MPOIOTHHON BOJIHBI;

pacnpocTpaHeHHe 3ByKa B CPE/IC;

IMPOHUCXOKIACHUC 3XaA.

Ymemy: 1 yposenw

IIpumensamov 8 CmaHOAPMHBIX CUMYAYUAX!



e MPUMEHATH (HOPMYIIbI IEPHO/Ia U YACTOTHI KOJIEOAaHUN MAaTEMAaTUYECKOTO U MPYKUHHOTO MasiTHUKOB,
JUTMHBI BOJTHBI K PEILICHUIO 33/]1a4;

e  ONpEAETATh HKCIEPUMEHTAIBHO MEPUO/ KOJIeOaHUH rpy3a, MOJBEIIEHHOTO0 HA HUTU M MPYKUHHOTO
MasTHUKOB.

e 2 ypOBEHb;

e VYMeTb: HNpUMEHATH (OPMYNIBI MAaKCUMYMOB M MHUHHUMYMOB aMIUTUTYABI KOJEOaHMHA K aHAIU3Y
MHTEP(PEPESHIIMOHHON KapTHUHBI, YCTaHABJIMBATh B IIPOILIECCE IPOBEACHHUS HCCIIEI0BATEIBLCKOIO
JKCIIEPUMEHTA XapaKTep 3aBHUCHMOCTH IepHoja KoJeOaHWii MasATHUKOB OT TapaMeTpoB
K0J1€0aTeIbHBIX CUCTEM.

IIpumensmo 6 necmandapmuvix cumyayusix. 1 ypogeHs
Knaccudumuposats 1 0000111aTh:

e Bujapl MexaHHUECKUX KOJICOAHUH U BOJIH, 3HAHUS O XapaKTEPUCTHKAX KOJIeOATEIHLHOTO H BOJTHOBOTO
JIIBMOKEHHH, O CBOMCTBAX MEXaHWYCSCKUX BOJIH..

Buagers M IpUMEHSTE:

e MeToabl €CTECTBEHHOHAyYHOI'O IIO3HAHUSA, B TOM YMCJIE HCCIEAOBATEIbCKUIN, K H3YYEHUIO
3aKOHOMEPHOCTEN  KoyiebaTenbHOro JBMKEHUs. MHTeprpetupoBaTh: NpeanojaraéMble  HWIN
10JIy4YE€HHBIE BBIBOJIbI;

. OI_[eHI/IBaTBZ KaK CBOIO ACATCIBbHOCTbL B IIPOLICCCC y‘I66HOI‘O IMMO3HAaHUs, TAK WU HAYYHBIC 3HAHUA O
K0J1e0aTEIHbHOM M BOJTHOBOM JBHXXCHHUH.

DnexTpoMarHuTHele siBieHus (20 4.)
DneKTpoMarHuTHbIe Kojebanus u BosiHbI (10 )
1 ypoBenn

SIBnenne osnekrpomarHuTHOW wuHAYKUMU. Omnbitel @Papazges. Maruutheiii notok. Hanpasnenue
MHIYKIHUOHHOTO TOoKa. IIpaBuno Jlenna. B3auMOCBSA3b DIEKTPUYECKOrO U MarHUTHOrO Iosiei. I'eneparop
MIOCTOSIHHOTO ToKa. CaMonHAyKIMsA. THIYKTUBHOCTD KaTYIIKH.

Konnencarop. Onextpuueckas eMKOCTh KoHaeHcaTopa. KomebatenpHbiii KoOHTYp. CB0OOIHBIC
JNEKTpOMAarHuTHeIe Konebanus. IIpeBpamieHuss sSHepruu B KoiebaTenbHOM KOHType. llepeMeHHBIi
anekTpudeckuit Tok. Tpanchopmarop. [lepenaua snekTpuyeckoit SHEPTUU.

DNEeKTPOMarHUTHOE ToJIe. DHEPTHsl JIEKTPOMArHUTHOTO TOJIA. DJIEKTPOMArHUTHBIE BOJIHBI. CKOPOCTH
pacrpocTpaHeHHUs dJIEKTPOMArHUTHBIX BOJIH. Paguonepenaya u paguonpuem. TeneBuieHue.

OnekTpomMarHuTHas npupojga cBera. CkopocTh cBeta. Jucnepcus cBeta. BonHOBBIE CBOMCTBa CBeTa.
[ITkana 3neKTPOMAarHUTHBIX BOJIH. BiusiHNME 3JIEKTPOMAarHUTHBIX U3JTYY€HUN HA )KUBBIE OPTaHU3MBI.

2 ypOBEHB

3aKOH 2JEKTPOMarHUTHOM MHAYKIMKU. Monynsanus aerektupoBanue. [Ipocreiimmii paguonpuéMHIK.
JI.P. Ne4 «3ydeHne MarHuTHOTO MOJISI IOCTOSIHHBIX MarHUTOBY

JL.P. Ne5 «COopka 37eKTpOMarHuTa 1 €ro UCTIbITAHUE

JLP. No6 «M3yuenne neicTBUsI MArHUTHOTO MOJISI HA IPOBOJHUK C TOKOMY

JI.P. N7 «3ydenue paGoThl 3JI€KTPOABUTATENSI TOCTOSIHHOTO TOKa.



JLP. Ne 8 «M3yuenue siBJI€HUS 3IEKTPOMArHUTHON UHIYKITUN.
K.P. Ne 4 «DQnekTpoMarHuTHast UHIYKLHSI.

K.P. Ne 5 «OnekTpoMarHuTHeIE SIBICHUSY.

K.P. No6 «DnekTpoMarHuTHbIC KOJICOAHHS M BOJIHBI
JlabopaTopnble onbITH 1 YpOBEHB.

HabGmonenne wunHTepdepennnu cBera. HaOmonenwe mudpakimuu cera. COopka JIETEKTOPHOTO
paguonpuémuuka. zydenne paboTsl Tpanchopmaropa.

[1nanupoBaHHbBIE PE3yIbTATHI
Ha yposne nomunanus 1 yposens
e OOBSICHATH: PU3NUECKUE SIBJICHUS: ANEKTPOMArHUTHAS MHAYKIUS, CAMOUHIYKLIUSA ;

e MPOIECC BO3HUKHOBEHHS H CYIIECTBOBAHUS AJICKTPOMArHUTHBIX KOJEOaHWH B  KOHTYpE,
NpEBpalICHHE SHEPIUU B KOJICOATEILHOM KOHTYpE, Ipolecc oOpa30BaHHS M PaclHpOCTPaHCHUE
QJICKTPOMArdMTHBIX BOJIH, U3JIYUYCHHUC U HpI/IeM OJICKTPOMArdHuTHBIX BOJIH,

e MPHUHIMUN JIEHCTBHUSA U YCTPOMCTBO: FeHEpaToOpa MOCTOSHHOTO TOKA, TeHEpaTopa MepeMEHHOr0 TOKa,
TpaHchopmaTopa, AETEKTOPHOTO PaJMONPUEMHUKA, MPUHIMII TEePEeIadn AJIEKTPHUUECKON SHEPTHH.
OOOCHOBBIBATH:

e DJIEKTPOMArHUTHYIO IPUPOLY CBETA;

HCIIOJIb30BAHHUEC SJICKTPOMArHUTHBIX BOJIH PA3HBIX JUAITA30HOB;

2 ypoBeHb. OObBICHITE:

IMPUHOUIIBI OCYIIECCTBJICHUSA MOAYJISINUU U JETCKTUPOBAHUA PAAUOCUTHAIIA;

pouib 3kcriepumMenToB ['epira, A.C. [lonoBa u TeopeTHYeCKUX rMccaeaoBaHuil MakcBesia B pa3BUTHH
y4eHHS 00 AJIEKTPOMATHUTHBIX BOJTHAX.

Ha ypoene sanomunanus 1 yposenw

e TIOHSTHUS: MarHUTHBIM ~ TOTOK (D), WHJIYKTUBHOCTb  TIPOBOJHUKA(1),371eKTpOEMKOCTH(C),
kod(purment Tpanchopmanuu (K), SAUHUIBI 3TUX BeauunH: BO, ['H, O;

Anana3oHbl 3JICKTPOMArHUTHBIX BOJIH.

dusnueckue YCTPOMCTB: TEHEPATOP MTOCTOSTHHOTO u MEPEMEHHOTO TOKa,
TpanchopmaTopBocnpon3BoIuTh: ONpeAeNeHre MOJENN HICAIbHBIH KoyieOaTeNnbHbI KOHTYD,
npaBusio JleHna, GopMynabl MarHUTHOTO TOTOKAa ,.MHAYKTUBHOCTH TIPOBOJHUKA, EMKOCTH
KOHJIeHcaTopa, nepruojaa konedanuit SMB, OMII ,nucniepcus.

OmnwuceiBath:  ¢GyHIaMeHTalbHble ¢u3ndeckue onbIThl  Dapaness; 3aBUCUMOCTh  EMKOCTH
KOHJIEHCATOpa OT IUIOIIAAU IUTACTHH, PACCTOSHUS MEXIy HMMH M Halu4Ms B KOHJAEHCATOpPE
TMRJIEKTPUKA; METOJbI U3MEPEHUsI CKOPOCTU CBETA; OIBITHI IO HAOIIOACHUIO SBICHUN TUCIIEPCHH,
uHTephepeHH U Tudpakuy cBeta; mkary SMB

.2 YpOBEHB

BOCHpOI/I3BOIlI/ITLI OIPEACIICHUC (I)I/I3I/I‘{eCKI/IX BCJIMYHH: aMIUIUTYOAHOC U HeﬁCTByIOHlee 3HA4YCHU
HaIpsKCHUA U CUJIbI ICPEMEHHOI'O TOKA. OnuceiBaTh: cBo¥icTBa OMB

Ymems:



IIpumensamov 8 CmaHOAPMHBIX CUMYAYUAX!

e  ONpEACITh HEU3BECTHBIC BETMUMHBI, BXOASIINE B ()OPMYIIBI: MATHUTHOTO MOTOKA, HHIYKTUBHOCTH,
kod(durmenta TpanchopManuu,

e Omnpenenars HaNpaBJIEHUE NHIYKIHOHHOTO TOKA;
e BBINONHSITH MPOCTHIE ONBITHI 110 HAOTIOCHHUIO AUCTIEPCHH, TUPPAKIINHA U UHTEP(DEPEHITNH CBETA;
e DopMHpOBATH LIETH ¥ TUTIOTE3Y, COCTABIISATH IJIaH SKCIIEPUMEHTAILHON paOOTHI,

e Ilpumensats: Gopmysbl nepruoja 3IEKTPOMArHUTHBIX KOJICOAHWHM M JJIMHBI SMB K PELICHUIO 3a/1ad,
aHAJIM3UPOBATh U OLICHUBATH PE3YJIbTAThl HAOIIOICHUS U SKCIIEPUMEHTA.

Ilpumensamo 6 necmanoapmuvix cumyayusx. 1 yposens

e 0000maTh pe3ynbTaThl HAOMIOIEHUH U TEOPETHUECKUX MTOCTPOCHHIA,

e TPUMCHSATH MOJYYCHHBIC 3HAHUS ISl OOBSICHEHHS SIBIICHHI U ITPOIIECCOB;
e 2 ypOBEHb

e CHCTEMaTH3UpPOBaTh: cBoiicTBa DOMB pammonmamasoHa u onThdeckoro amamnazoHa. O0600mars:
3HaHus 00 DMB pasHoro amuamasoHa.

DnemMeHThl KBaHTOBOM pusuku (16 1)
1 ypoBeHn

Omnsit Pesepdopna. [Tnanerapras monenb aroma. CrieKTpsl HCITyCKaHUS U ToryomeHus. CreKTpabHbIH
aHaJu3.

SIBnenue paanoakTuBHOCTH. Anb(a-, 6erta- U ramma-uznydeHus. CocraB atomHoro sjapa. [IpoToH u
HeUTpoH. 3apsa sapa. MaccoBoe uucno. M3otomnsl. PagunoaktuBHble nipeBpamenus. [lepuos nomypacnana.
SAnepHoe B3aumozeiicTBue. DHeprus cBssu sapa. SnepHele peakuuu. [lenenue spep ypana. Llenmnas
peakuus. SInepHsiii peakTop.

buonornueckoe AeHMcTBUE paaArnOaKTUBHBIX I/IBJIy‘{eHHﬁ H HUX TIPHUMCHCHHUC. CyeTuynk Feﬁrepa.
Z[OBI/IMeTpI/IH. Hz[epHaﬂ SHEPreTuKka u HpO6HeMI>I OKOJIOTHH.

2 ypoBeHb

Asnenue Qoroaddexra. I'mmoreza I[lmanka. DotoH. DOTOH M HIIEKTPOMArHUTHAS BOJHA 3aKOH
paanoakTUBHOTO pacmnana. JledekT Macchl U IHEPreTHUECKH BBIXOJ SACPHBIX peakiuil. TepMmosigepHbie
peaxiuu DJIeMeHTapHbIe YacTUIlbl. B3anMHbIe peBpalleHns IeMEHTAPHBIX YACTHII.

K.P. No 7 «DneMeHThl KBAaHTOBOUM (PUBUKIY.
[InanupoBaHHBIE pE3yIbTATHI

Ha yposne 3anomunanus

Haszvieamy:

e (hu3HMUeCKyIO BEIMYMHY U €€ yCIOBHOE 00O3HAUEHME: MOIJIOIIEHHas 1o03a u3nydenus (D); eaunuiy
3TOM BenuuuHbL: ['p;

e TOHATHUSA: CIEKTP, CIJIOIIHOW M JMHEWYaTBIH CIIEKTp, CIEKTP HUCIYCKaHUs, CIEKTP IOTJIOLIEHMS,
IIPOTOH, HEUTPOH, HYKJIOH;



MOJICJIA: MOJIENIb CTPOCHHs aToMa TOMCOHa, TUIaHeTapHas MOJENb CTpoeHHs aroma Pesepdopna,
MPOTOHHO-HEUTPOHHASI MOJIEINb SPA;

¢dusnueckue ycTpoiicTBa: kamepa BuiibcoHa, siIepHBINA peakTop, aTOMHAs AJIEKTPOCTAHIINS, CUSTIUK
[eiirepa.

Bocnpouzeooums:

OTIpeNieNIeHUs] TIOHATHH W (PU3MYECKHX BEIWYHMH: PaJMOAKTHBHOCTb, PAIHMOAKTUBHOE H3JIy4EHUE,
anb(a-, 6era-, raMma-u3IydeHUe, 3apsAJOBOE YHUCIIO, MAaCCOBOE YHUCIO, HU30TOI, PaJAHOaKTHBHbIE
IIpEBpAICHUs, [EPUOJ IOJIypacnana, sACpHbIE CHWIIBI, DHEPrUs CBSA3M spa, sACpHAas peakuus,
KpUTHYECKAs Macca, LENHas sACpHas peakuys, IOIVIOLICHHAsA J03a W3JIYy4YEHUs, DJIEMEHTAapHas
4yacTHULa.

Onucwvieams.:

onbIThl: onbIT Pe3epdopaa mo paccemBanuio anbda-dactui], onbT Pesepdopna mo ompeneneHuro
COCTaBa PaJIMOAKTUBHOTO U3TyUCHNUS,

LEMHYIO SIEPHYIO PEaKIUIo.
2 ypOBEHb

BocnponsBoauth: ompeneneHue MOHATHH W (QU3NYECKUX BeTHUWH: (PoTod(h(eKT, KBaHT, (OTOH,
ne(eKT Macchl, SHEPreTUYEeCKUN BBIXOJ] AJICPHON pEeaKLnu, TEPMOsIIEpHasl peaKkius, JIeMEHTapHbIe
YaCTHUILbl, AHTUYACTULbI, AHHUTUJIALUSA, aJPOH ,JICIITOH, KBapK,

3dKOH PaJMOAKTHUBHOI'O pacCliaza,

(dbopmybl: neexTa MacChl, YJHEPTUU CBSI3U sIIpa

Ha ypoene nonumanus: 1 yposeno

Obvsacuamn:

(dbuznveckue sBiIeHHS: 00pa30BaHME CIUIONIHBIX U JIMHEWYATBIX CIIEKTPOB, CIIEKTPOB MCIYCKaHUS U
TIOTJIOICHUS, paIMOAKTUBHBINA pacmaj, JeJIeHUE sAep ypaHa,

npupoy anb(da-, 6eTa- 1 raMMa-u3TydeHUH;
TUTAHETapHYIO MOJIENTb aTOMa, TPOTOHHO-HEHTPOHHYIO MOJIEINb SIPa;
MIPAKTUYECKOE UCTIOIB30BAaHUE CIIEKTPAIbHOTO aHAIHM3a U METO/Ia MEYEHBIX aTOMOB;

NPUHIUII JIEUCTBUSA M yCTPOMCTBA: KaMmepa BuibcoHa, SIEpHOrO peakTopa, aTOMHOU
JJIEKTPOCTAHIIMM, cueTurKa I eirepa;

JEHCTBHE PAJAMOAKTUBHBIX U3Iy4YE€HUN U UX IPUMEHEHHE.

Tlonumameo:

OTJIINYMS ANCPHBIX CUJI OT CHUJI TPABUTAIIMOHHLIX U DJICKTPUYCCKUX

IIPUYUHBI BBIACICHUSA OSHEPIruu Hpeo6pa303aHHﬂ AA€p U3 OTACIIBHBIX YaCTUL WM TIOTJIOMICHHA
OHEPTHH OJId PpACHICIICHUA dApa Ha OTACIIBHBIC HYKJIOHBI.

DKoJIOTHYeCKUEe TPOoOJIeMbl M TPOOJEMBI SACPHONW O€30MaCHOCTH, BO3HHUKAIOIIMNE B CBSI3U C
HCIIOJIb30BAHHUEM SIIEPHOM YHEPTHUN.

2 ypoBeHb. [loHuMaTh: poiib 3KCIEPUMEHTA B U3YYEHUH KBAHTOBBIX SIBJICHUN, MOJEINIEH B Ipolecce
HAy4YyHOTro TMO3HaHus ( Ha ImpuUMepe MOoJeliell CTpPOEHMsI aToMa U S1pa); BEPOSTHOCTHBIM XapakTep
3aKOHa PaJMOAKTUBHOIO U3JIyYEHUS; XapaKTEeP U YCIOBUS BOZHUKHOBEHUS PEAKLUN CUHTE3a JIETKUX



AAC€P U BOBMOKHOCTD HCITIOJIb30BaHUA TepMOHﬂepHOﬁ SHEPrruu; CMBICIT aHHUTHUIIAIHUHU 3JICMCHTAPHBIX
YaCTHIl 1 UX BO3BMOKHOCTHU POXKAATHCA IMapaMu.

e . Ha ypoBHe npumeHeHUs B TUIIMYHBIX CUTyalUsIX. | ypOBEHb.

. VYMeTs: AHAJIN3UPOBATH Ha6JIIOI[aeMBI€ SABJICHUSA UJIN OIIBITHI I/ICCJICIIOBaTCJIeﬁ nu O6’b$ICH$ITB IMPUYIKUHBL
X BO3HHMKHOBEHHsI M TIPOSIBIICHUS; OINPENEIATh M 3alKMChIBAaTh OO0O3HAYCHHUE spa JFO0To
XMUMHAYECKOT0 JIEMEHTA C YKa3aHUEM MacCOBOTO M 3apsIOBOTO YHCEN; 3alUCHIBAaTh PEAKLUHU anbda-
u OeTa-pacrnajos;

e OMNpENENATh: 3apsSA0Bble M MACCOBBIE YHMCIIA 3JIEMEHTOB, BCTYMAIOUIUX B SIACPHYIO PEAKIUIO0 WIH
oOpa3yromuxcsi B €€ pe3ysbTaTe; MPOIYKThI SICPHBIX pEaKUUid MM XUMHYECKHE 3JIEMEHTHI siep,
BCTYMAIOIINX B PEAKIIMIO; MEPUOJI MOJypaciaia paaloaKTUBHBIX AJIEMEHTOB.

e [IpuMeHsATH: 3HAHHUA OCHOB KBAaHTOBOW (DM3UKHU U aHAIM3a M OOBSACHEHHs SBICHUNA HPUPOABI U
TEXHUKH.

e 2 ypoBeHb YMETb: HCIOJIb30BATh 3aKOH pPAJMOAKTUBHOIO pacmajna A ONpeAesieHus ducia
pacmaBIIMXCS M HEPACIABIIUXCS 3JEMEHTOB W TEPUOJ WX IMOJIypacnaaa; pacCUUTHIBATh NeEeKT
MacChl ¥ SHEPTHUIO CBS3U siiep; OOBACHATH YCTPONCTBO, Ha3HAYCHHE Ka)/JI0ro 3JeMEHTa U padoTy
SJIEPHOTO PEAKTOPA.

e Ha ypoBHe npruMeHeHus: B HECTaHJAPTHBIX CUTYyalusX . | ypoBeHb
e VYMeThb: aHAIM3UPOBATH KBAHTOBBIC SIBICHMUS,

e CpaBHUBATh: AJIEPHBIE, TPABUTALIMOHHBIC U MIEKTPUUECKUE CUIIBI , JEHCTBYIOIME MEX Y HYKJIOHAMHU
B snape, 0o000mAaTh IONydeHHbIE 3HAHUS; MPUMEHSTh 3HAHHWA OCHOB KBAaHTOBOW (DHM3HMKH st
00BSICHEHUS] HEM3BECTHBIX PaHee SIBICHUH U TPOIIECCOB.

e 2 ypOBEHb.

e Ncnonp3oBarh: METOABI HAyYHOTO TO3HAHUS: SMOUPUYECKUN ( HAOIIONEHWE W DKCIIEPHUMEHT) U
Teoperuyeckue ( aHanu3, 0000IIEHHE, MOJAEIMPOBAHUE, AHAJIOTHS, HMHAYKLUS) NPU H3yYEHUU
3JIEMEHTOB KBaHTOBOM (PU3HKH.

Bcenennas (11 u)
1 ypoBeHb

Crpoenue u macmtadbl Beenennoii. ['eonienTprudeckas M TeIHMOLIEHTPUYECKAs CUCTEMBI MUPA. 3aKOHBI
nBKeHus miaaHeT. CTpoeHne u MaciTabbl ColHeUHOM cuctembl. Pasmepsl taner. Cuctema 3emuts-JlyHa.
[IpunuBelL.

Bunumoe neuxenue miuaner, 38e31, Connna, Jlynsl. ®assl Jlynsl. [1nanera 3emiis. JIyna- ectecTBeHHbIN
cnyTHUK 3emud. [Inanersl 3eMHoM rpynnbl. [InaneTsi-rurantel. Mansie Tena COTHEYHON CUCTEMBI.

ConHeyHas cucTeMa- KOMIUIEKC TeJl, UMEIOIIUX 00Ilee MpoucxoxaeHue. MeToapl acTpOHOMHUYECKUX
uccnenoBanuii. Paguoreneckonsl. CrieKTpaabHbIN aHAIN3 HEOSCHBIX TEIl.

2 YpOBEHb.

JIBrOKeHe KOCMUUYECKUX 0OBEKTOB B TI0JI€ CUJIBI TATOTEHUS. Vcronbp30oBanue pe3yabTaToOB KOCMHUUECKUX
HCCJIEIOBAHUM B HAYKE, TEXHUKE, HAPOJIHOM XO35IMCTBE.

JI.P. Ne 9 «Onpenenenne pa3MepoB JIYHHBIX KPaTEPOBY.
K.P. Ne 9 «Bcenennas».

JlaGopaTopHblii onbIT 1 ypOBEHb



MN3ydyenne ¢ororpaduii ImIaHET, KOMET, CIIyTHHKOB, IOJYyYEHHBIX C TIIOMOIIBIO HAa3eMHBIX U
KOCMHYECKNX HAOIIOICHU.

[TnanupoBaHHBIC PE3YIbTATHI
Ha ypoene 3anomunanus
Haszvieamy:

e (u3MYECKUE BEIWYMHBI M WX YCIOBHbIC OOO3HAYCHMS: 3BE3]IHAs BeIMYMHA (M), PACCTOSHHE IO
HeOeCHBIX Te (T); eAUHUIBI STUX BEJTUYHMH: TIK, CB.TOJI;

e TIOHATHSA: co3Be3Ausa bonbpmras Menenuna u Manas Measeauna, mianerbl COTHEUHON CHCTEMEL,
3BE3JHBIC CKOIIJICHUS

e aCTPOHOMHYECKHUE MPUOOPHI U YCTPOMCTBA: ONITHYECKUE TEIECKOIBI U PAJIUOTEICCKOIIBL;
e (azwl JIyHsl;

e  OTJIMYHE T€OLEHTPUIECKON CUCTEMbI MUPA OT TeITUOLEHTPUICCKOM.

Bocnpouzeooumy:

e OMpeJeCHUsl TOHATHA: aCTPOHOMHUYECKAas CIWHMIIA, CBETOBOM TOJ, 30/IMaKaJbHBIC CO3BE3MIUS,
TCOLICHTPUYECKAs] U TEIMOLEHTPUYECKAss CHUCTEMbl MHUPA, CHHOAMYECKUU MECSl, CUACPUUYCCKHI
MECHIII;

e TIOPpAAOK PACIIOJIOKCHUA IIJIAHCT B ComHeuHoM CUCTEME; ITOHATHUEC COJIHCYHOI'O U JIYHHOI'O SaTMeHHﬁ;
SABJICHUA: IIPUJIIMBOB U OTJIIMBOB, MCTCOpPA U METCOPHUTA.

Onucvleams.
e Ha0JIOZaeMOe CYTOYHOE JIBIKEHUE HEOSCHOU c(ephl; BUIUMOE METIIC00pa3HOE IBIKCHUE TIAHET;

e ['eolleHTpUUECKYIO U T€IHOLIEHTPUUECKYIO CUCTEMBI MUpa; u3MeHeHus (a3 JIyHbI.

o JlBmwxkenue 3eman Bokpyr CojHIA, 3JEMEHTHl JIYHHOW IIOBEPXHOCTH, SIBIIEHHE IPELECCHH,
M3MEHEHNE BU/]a KOMETHI B 3aBUCUMOCTH OT paccTtosiHus 10 ConHua.

Ha yposne nomunanus
1 ypoBeHs.

[IpuBoauTE MpHUMEpHI: HEOECHBIX TeJ, BXOJAIIMX B COCTaB BceleHHOH, MiaHeT 3eMHOM TpyYIIbl U
IUTAaHET-TUTAHTOB, MaibiX Ten COJIHEYHOH CHUCTEMBbI, TEJIECKONOB: peppakTopoB U pedIeKTOpOB,
ParMoTeNeCKONOB; PA3INYHBIX BUA0B H3IIyUEHHsI HEOECHBIX TeJl; Pa3IMUHBIX 110 (OpPME CITyTHUKOB IUIAHET.

OOBACHATE: neTneo6pa3Hoe JABVXKCHUC INIAHET, BO3HHUKHOBCHHEC IIPUJIMBOB Ha 3eMne; JABUXKCHUC
IIOJIFOCa MI/Ipa cpeaun 3BéSIl; COJIHCYHBIC W JIYHHBIC 3aTMCHUA; ABJICHHUC MCTCOpA, CYICCTBOBAHUA XBOCTOB
KOMCT,; UCIIOJIb30BAaHU PA3JIMYHBIX CITYTHUKOB B ACTPOHOMUHN U HAPOAHOM XO035MCTBE.

OI_[CHI/IBaTBZ TEMIICPATYPy 3BE3] 110 X LBCTY.

Ha YPOBHC NPUMCHCHHUS B TUIIMYHBIX CUTYyallUAX



1 ypoBeHb
YMeTb: HaX0AUTh Ha HeOe Hanbosee 3aMeTHBIC CO3BE3TUS U IPKUE 3BE3MbI;

OITMCBLIBATh. OCHOBHEIC TUITBI HEOECHBIX TEJI U ABJICHHI BO BcenenHol, ocHOBHBIE 00heKTHl COJIHEUHOM
CUCTEMBI, TEOpUH TpoucxoxacHus CONHEYHOW CHCTEMBI, ONMPEAesATh pa3Mepbl oOpazoBaHuii Ha JlyHe,
paccUMThIBaTh JAaTy HACTYIUICHUS 3aTMEHUI; OOOCHOBBIBATH KCIOJb30BAaHUE MCKYCCTBEHHBIX CITYTHHKOB
3emMiti B HApOTHOM XO3SIMCTBE M HAyYHBIX UCCIIEIOBAHUSX.

[TpuMeHATH: MapHUKOBBINA YPPEKT It OOBSICHEHUS YCIOBUH Ha IJIaHETaX.
2 ypoBeHb
YMeTh: IPOBOAUTH MPOCTEHUININE ACTPOHOMUYECKUE HAOTIOICHHUS,

OObsicHATh: u3MeHeHne (a3 JlyHbl, paznuuume MeXAy TEOLEHTPUYECKOH U TeIMOIEHTPUYECKON
CUCTEMaMHU MHUpA;

OnuceiBaTh: OCHOBHBIE OTIMYMS ITUIAHET —TUTAHTOB OT IUIAHET 3€MHOW TPYIIbI, (U3UYECKUE MPOLIECCHI
obpazoBanus COTHEYHON CUCTEMBI.

Ha ypoBHe npuMeHEeHMs B HECTaHAAPTHBIX CUTYyaLUsAX
1 ypoBenn

O060061mate: 3HaHUS: 0 (PU3MUECKUX PABIUYHUAIX IJIaHET, 00 00pa30BaHUU IUIAHETAPHBIX CUCTEM Y IPYTHX
3BE3I.

CpaBHHBaTh: pa3Mepbl HEOECHBIX TEJ; TEMIEPATYPhl 3BE3/] Pa3HOTO I[BETA; BO3MOKHOCTH HA3E€MHBIX U
KOCMHUYECKUX HAOIIOICHUIA.

HpI/IMCHHTB IIOJIYYCHHBIC 3HAHUSA JJIA OOBSACHEHHSI HEU3BECTHBIX paHec HEOECHBIX SBIEHUH U
IIponIccCCoB.

[ToBTOpenue (pe3eps) S 4acoB.
Wrorosas koHTposibHas padoTa l4ac.

Y4yeoHo — TeMaTHYeCKNH IJIaH

B TOM
I'1aBa/ KoanuecTBO 0
Tema ke % () (N
Ilaparpa¢ 4acoB
KOHTP.pao.
1. 3aKOHBI MEXAHUKH. 35 3
2. MexaHn4ecKrue KoueOaHus U BOIHEL. 8 1
3. DJIEKTPOMAarHUTHBIE SIBJICHHUS. 20 1
4. JJIEMEHTHl KBAaHTOBOM (PU3HUKHU. 16 1
5. Bcenennas. 12 1
6. [ToBTOpeHME 1 0000mEeHNE Kypca (PU3UKH. 10 0
7. HMTorosoe 3aHsATHE 1 1
HNroro: 102 8




3. KAJIEHAAPHO-TEMATHUYECKOE IINTAHUPOBAHUE

Ne Koa-Bo
YPOKa
Tema 4acoB
3aKoHbI MeXaHUKHU. 35 4yacoB.
1. OCHOBHbBIE NOHATHUS MEXAHUKHU. 1
2. PaBHOMepHOE mpsiMonuHeliHOe aBMkeHHE. [ padudeckoe mnpeacTaBiIcHUE 1
PAaBHOMEPHOTO JABUKCHUSI.
3. Pemienue 3anay no teme «PaBHOMEpHOE NPSIMOJIUHENHOE IBUKEHUE). 1
4, OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUXKEHUS. 1
5. Pemenue 3anmay no reme «OTHOCUTEIBHOCTh MEXAHUUYECKOTO JIBHIKECHHUSI 1
6. CkopocTb Tenna npu HepaBHOMEPHOM JIBUKEHHH. 1
1. Yckopenue. PaBHOYCKOpEHHOE MPAMOJIIMHENHOE ABUKEHUE 1
8. I'paduku 3aBUCUMOCTH CKOPOCTH OT BpPEMEHHM IpU PaBHOYCKOPEHHOM 1
nBukeHud. Perenue 3amad.
9. [lepemernienue npu paBHOYCKOPEHHOM MPSAMOJIUHEHHOM JIBUKCHUH. 1
10. | Pewenue 3anay no teme «lIpsiMonnHeitHoe paBHOYCKOPEHHOE ABUKEHUE» 1
11. | JJaboparopnas  pabora  Nel «ccnenoBanue  paBHOYCKOPEHHOTO 1
MIPSIMOJIMHEHHOTO IBUKCHUSY.
12. CBobOogHoe nagenne. Pertenue 3amay. 1
13. | IlepemenieHre U CKOPOCTh NMPH KPUBOJIMHEHHOM JIBHKEHUU. 1
14. | JIBuxkeHue Tena 1o OKPYKHOCTH C IIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. 1
15. | Pemenue 3aga4 o reme «MexXaHUUECKOE ABUKEHHUE 1
16. | KontponwsHas pabora Nel mo teme «MexaHUYECKOE TBUKECHHE. 1
17. | Ilepssiii 3axoH HproTOHA. 1
18. | BsaumoneiicTBue Ten. Macca Tena. 1
19. | Bropoii 3akoH HeroTOHA. 1
20. | Tperuii 3akon HproToHa. 1
21. | JIBuykeHue UCKYCCTBEHHBIX CITYTHUKOB 3EMIIU. 1
22. | HeBecomocTh 1 mieperpys3Kku. 1
23. | JBmxkeHue Tena noj ASHCTBUEM HECKOIBKHUX CHIL. 1
24. | Pemenue 3amau no teme «3akoHbl HbroTOHA» 1
25. | KontponbHas pabora Ne2 o treme «3akoHbl HproTOHaY. 1




26.

Nmnynbe. 3aK0H COXpaHEHUs UMITYJIbCA.

27. | PeakTuBHOE BH)KEHHE.

28. | PemeHue 3a1a4 1o TeMe «3aKOH COXPaHEHUS UMITYJIbCay

29. | Mexanudeckasi paboTa ¥ MOIITHOCTb.

30. | Perenue 3ama4 no teme «MexaHnuueckas paboTa U MOIITHOCTBY.

31. | Pabora 1 noTeHIMaIbHAs SHEPIHSL.

32. | Pabora u kuHETHYECKAs SHEPTHSL.

33. | 3aKOH COXpaHEHUs MEXaHUUYECKOM SHEPIUN.

34. | Pewenue 3aa4 1o reme «3aKOHbI COXPaHEHUS»

35. | KontponbHas padota Ne3 o reme «3aKOHBI COXpaHEHUSI.

Mexanuyeckue Koj1e0aHUs U BOJIHBI. 8 4acoB.

36. | MaremMaTHuecKuii ¥ MPY>KUHHBIA MasiTHUKH.

37. | llepuon konebaHuit MATEMAaTUYECKOTO U MIPYKUHHOTO MasITHUKOB.

38. | JlaboparopHas padota Ne2 «3ydenue konebaHHii MaTEMAaTHYECKOTO U MPY>KHHHOTO
MAsITHUKOB).

39. | JIJabopatopnas pabora Ne3 «M3mepeHue yckopeHHs CBOOOIHOTO MaJIeHUs C
ITOMOUIBI0 MATEMATUYECKOTO MasiTHUKA.

40. | Bomnyxnennsle koneOanus. Pe3onanc.

41. | Mexannueckue BOJIHBIL. Pemienue 3aqad.

42. | ColicTBa MEXaHUYECKUX BOJIH.

43. | KontponbHas pabota Ned o reme «MexaHndeckne KojaeOaHus U BOTHBD.

DJIEKTPOMarHuTHbIe siBJIeHus. 20 yacos.

44. | SIBneHue 3JIEKTPOMAarHUTHON MHAYKIIUH.

45. | MarHuTHbIN OTOK.

46. | Pemenue 3anau o reMe «MarHuTHBINA TOTOK».

47. | Hanpasnenue MHIYKIMOHHOTO TOKa. [TpaBuiio Jlenna.

48. | Pemenue 3amau no teme «Hampaienwe umHAyKIMOHHOro Toka. IIpaBmiio
Jlenuay.

49. | JlabGopatopnas pabota Ned4 "H3yueHue SBIEHUS DJICKTPOMArHUTHON
MHOYKIHH'".

50. | CamouHIyKITHSI.

51. | Konnencarop.

52. | KonebarenbHblit KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHMS.

53. | BbIHYXI€HHBIE AIEKTPOMArHUTHbIE KOJeOaHNUs.

54. | IlepemMeHHBIN JIEKTPUYECKHUH TOK.




55. | Tpancdopmatop. Pemenue 3agau.
56. | Ilepenaua 31eKTpUUECKON SHEPTUU.
57. | DJeKTpOMarHUTHBIE BOJIHBI.
58. | Pemenue 3aga4 no teme "DIEKTPOMArHUTHBIE BOJIHBI"
59. Hcnonb30BaHue 3JIeKTPOMArHUTHBIX BOJIH JIJIS epeaayu HHPOpMaIUH.
60. | CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
61. | DyekTpomMarHuTHas MpUpoja CBETa.
62. | Illxana 31eKTpOMarHUTHBIX BOJIH.
63. | Konrponbnas pabora Ne 5 mo Teme «DNeKTpOMarHWTHBIE KoyieOaHUS U
BOJIHBD».
JJleMeHThI KBAHTOBOM (pu3uKu. 16 yacos.
64. | ®otoadexr.
65. | Ctpoenue aroma.
66. | CriekTphl UCITYCKAHMSI U TIOTIIONICHHS.
67. | PannoakTUBHOCTD.
68. | CoctaB aTOMHOTO s/Ipa.
69. | PagmoakTuBHBIE MpEeBpaIICHUS.
70. | CamocrosTenbHas paboTa. SiepHble CUIIBI.
71. | SAnepuble peakuuu. Pemenue 3agau.
72. | dedext macchl. DHEPreTHUECKUI BBIXO AJEPHBIX PEaKIU.
73. | Pemenue 3amau o teme «SnepHble peakium»
74. | llenenue saep ypana. Llennas peakuusi.
75. | SlnepHblii peakTop. SnepHas sHEpreTHKA.
76. | TepmosinepHbI€ pEaKIIMH.
77. | [JdedicTBHE paAMOAKTUBHBIX U31yYEHUN U UX IPUMEHEHHE.
78. | DineMeHTapHbIE YaCTUIIBI.
79. | KontponbHas pabota Neb 1o reme «I1eMeHThl KBAaHTOBOH (PU3HKI»
Bcesiennas. 20 yacos.
80. | Ctpoenue u macmTadbl BeenmeHHOM.
81. | Pa3Butue npeacTaBieHui 0 CHCTEME MHPA.
82. | Ctpoenue u macmtabbl COTHEYHON CHCTEMBI.
83. | Cucrema 3emusa — Jlyna.
84. | dusnueckass npupoja IUIAHETHl 3eMJii U €€ HCKYCCTBEHHOIO CITyTHHMKA




JlyHbI.

85. | JIaboparopHas pabota Ne5 «OmpeneneHue pa3MepoB JTyHHBIX KPaTEpPOB»
86. | [LnaneTsr.
87. | JJabopatopnas pabora Ne6 "Ompeznenenue U CKOpOCTH BhIOpOCa BeIleCTBa
u3 BynkaHa Ha cnyTtHuke FOnurepa Ho"
88. | Mansie Tena ConHEYHON CUCTEMBI.
89. | ConneyHasi cucTeMa — KOMILJIEKC TeJI, MMEIOIUX 00I1ee MPOUCXOXKICHHE.
90. | Mcnonb3oBaHUE pe3ysIbTaTOB KOCMUYECKUX MCCIIEA0BAaHUMN B HAYKE, TEXHUKE
1 HApOJHOM XO3SHCTBE.
91. | KonrponbsHas pabota Ne7 mo teme «BceneHHas».
92-101 | IToBTopenue u 06061IEeHNE Kypca GUBUKI
102 Hrorosoe TectupoBanue







		2023-08-28T17:50:00+0300
	Александр Борисович Зимин
	я подтверждаю этот документ своей удостоверяющей подписью




