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1.IIlnanupyemble pe3yabTaThl OCBOCHUSI yU€OHOTO IPEIMETA.

N3y4yenue pusnuku Ha ypoBHE OCHOBHOTO 00IIero 00pa30BaHUs HAIIPABJIEHO HA JOCTUKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEebHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI
B pesynbrate nu3ydeHus: GU3UKM Ha yPOBHE OCHOBHOTO 001Iero oopa3oBanus y o0yJaromerocs OyayTt
c(OpPMHUPOBAHBI CIIEIYIONINE JTHNIHOCTHBIC PE3YAbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:
MPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN (PU3NYECKON HAYKH;
LIEHHOCTHOE OTHOLIEHHE K IOCTUKEHUSM POCCUMCKUX YUEHBIX (PU3HUKOB;

2) IpakKaAaHCKOro 1 1IyXOBHO-HPaAaBCTBEHHOI'O BOCIIUTAHUSA

TOTOBHOCTDb K dKTUBHOMY Y4aCTHUIO B O6CY)KI[€HI/II/I O6HIGCTB€HHO -3HAYMMbIX U 3THYCCKUX HpO6J'I€M,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMEHCHUEM I[OCTI/I)KCHI/II\/JI (1)I/I3I/IKI/I,

OCO3HAaHHEC BaAX)KHOCTU MOPAJIIBHOITUYCCKUX ITPUHIIUIIOB B ACATCIbHOCTHU y‘IéHOFO;

3) acTeTM4YECKOr0 BOCIIUTAHMSI:
BOCITPUSITHE ICTETUUECKUX KauecTB (PU3MUECKON HayKu: €€ TapMOHUYHOTO MMOCTPOEHHUSI, CTPOTOCTH,
TOYHOCTH, TaKOHUYHOCTH,

4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:

OCO3HaHHE EHHOCTU (PU3NYECKOM HAyKH KaK MOIIIHOTO MHCTPYMEHTA MO3HaHUs MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABJISIONIEH KYJIbTYPHI;

pa3BUTHE HAYYHOU JTH0003HATEIHHOCTH, UHTEpECa K UCCIIEI0BATEIbCKON AESITETbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSl M SMOIMOHAJIBLHOI0 0J1ATr0NOJy YU

OCO3HAaHME IEHHOCTH 06€3011acHOro 00pa3a JKU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE, BAXKHOCTU
MpaBuJI 0€30MaCHOTO MOBEJICHUS Ha TPAHCIIOPTE, HAa I0OPOTax, C AMEKTPUUECKUM U TEIJIOBBIM
000py/0BaHKEM B JOMAIIHUX YCIOBHSIX;

c(hOpMUPOBAHHOCTH HAaBbIKA pedieKCUU, TPU3HAHKE CBOETO IPpaBa Ha OLUIMOKY U TaKOTO K€ IIpaBa y
JPYroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

AKTUBHOE Y4aCTHE B PELICHUH NMPAKTUYECKHX 3a/1a4 (B paMKaxX CeMbH, 00pa3oBaTeIbHON
OpraHu3aIiy, ropoJia, Kpas) TEXHOJIOTUYECKOM U COIMAIbHOM HAIMlPaBICHHOCTH, TPEOYIOIIUX B TOM
yuciie U GU3NYECKUX 3HAHMUIA,

HHTEpeC K MPAKTHYECKOMY U3YUEHHIO MPO(ECCHii, CBI3aHHBIX ¢ (PU3UKOIL;

7) IKOJIOrNYeCcKOr0 BOCIIHTAHHA:
OpHUEHTAIUS Ha IPUMCHEHUE (PU3HMUECKUX 3HAHHUH JUTS PELICHHUS 3324 B 00JIaCTH OKPYXKArOIIeH
Cpebl, MJIAHUPOBAHUS MMOCTYIKOB U OLIEHKH MX BO3MOYKHBIX ITOCIICCTBHI JIJISI OKPY)KAIOIICH CPEIbI;
0CO3HAHKE TJI00ATEHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIEM U MTyTeH UX PEIICHHUS,

8) ajanTanmu K M3MEHAIOMMMCSH YCJIOBHAM CONMAJIBHON U IPUPOIHOH CpPebl:
NOTpeOHOCTh BO B3aUMOJICHCTBUY MPH BBHIIOJIHEHUHU MCCIEIOBAHUN U IPOEKTOB (PU3NUECKOM
HaMpaBJICHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUAM JAPYTHUX;
MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 MPAKTUUECKYIO AEATEIbHOCTD;
noTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHH, B TOM uuciie (OPMYIUPOBAThH UJIEH, TOHATHUS,
TUIOTE3bI O PU3NYECKUX 0OBEKTaX U SIBJICHUIX;
oco3HaHMe Ae(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001aCcTH (PU3MKH;
IUTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUMH;



CTpeMJIeHI/Ie aHaJII/I3I/Ip0BaTB U BBIABJIATH B3AUMOCBSI3HU HpI/IpOI[bI, 06H_IeCTBa U 3KOHOMHKH, B TOM
YHCIIe C UCIOIb30BaHUEM (PH3UUIECCKIX 3HAHU;

OIIEHKA CBOMX JICHCTBUI C yUETOM BIMSHUS HAa OKPYXKAIOIIYIO CPEY, BOBMOXKHBIX IJI00aTbHBIX
MOCJICICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATHI

B pesynbraTe ocBOEHUS MPOrpaMMBbI IO (PU3MKE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs y
oOyyaromerocst OyyT cOpMUpPOBaHBI METAPEAMETHBIEC PE3YJIbTAThI, BKIIOUAIOIINE TO3HABATEIbHBIC
YHHUBEpPCaJIbHbIE yueOHbIE NEHCTBUSI, KOMMYHUKaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE IEHCTBUS,
peryisaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBUS.

Ilo3naBaTenbHBbIC yHHBepPcaIbHbIE YueOHbIE JeliCTBUSA
Ba3oBble 1ornyeckue geiicTBus:

BBISIBJISITh M XapaKTE€PU30BaTh CYILIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBJICHUM);

YCTaHaBJIMBATb CyIIIeCTBeHHI)IfI IMPU3HAK Knaccmbm(aupm, OCHOBaHMUA IJIA 0606H1€HI/I$I " CpaBHCHUA,

BBISIBJISITH 3AKOHOMEPHOCTH U MPOTHBOPEUNS B pacCMaTpUBaeMbIX (pakTaX, JAHHBIX U HAOIIOJCHMUSIX,
OTHOCIAIIUXCA K (1)I/ISI/I‘I€CKI/IM SIBJICHUSM,

BBIABIIATE MIPUYUHHOCIICACTBECHHBIC CBA3U ITPU U3YUCHUHN (1)I/ISI/I‘ICCKI/IX SIBJICHUU U IpOoLECCOB, ACIATh
BBIBO/JIbI C MCITIOJIb30BAHUEM JICAYKTUBHBIX 1 HHAYKTUBHBIX YMO3aKJ'IIO'-IeHI/II\/II, BbIABUI'aTh TUIIOTE3RI O
B3aUMOCBA3IX (I)I/ISI/I‘-IeCKI/IX BCJIIMYHH,

CaMOCTOSITENILHO BBIOMPATh CHIOCO0 pelieHus yueOHol ¢puznyeckoil 3a1aun (CpaBHEHHE HECKOJIBKUX
BapHWaHTOB PCIICHU, BI)I60p HauoOoJee IO AXOJAIIETO C y‘-IéTOM CaMOCTOSTEIJIBHO BbIACJICHHBIX
KpUTEPUEB).

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

HCIOJIb30BaTh BOIIPOCH! KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS;

IIPOBOJUTH MO CAMOCTOSATENBHO COCTABICHHOMY IIaHy OIIBIT, HECIO0XKHBIHN (PU3MUECKUH IKCTIEPUMEHT,
HeOOoJIbIIoe Hcche0BaHne (PU3UUECKOTO SIBICHUS,

OLIEHUBATh HA IPUMEHUMOCTD U JIOCTOBEPHOCTh MH(OPMAIIHIO, IOJYYEHHYIO B X0/I€ UCCIIEOBAHUS
WIH SKCIIEPUMEHTA;

CaMOCTOSTENILHO (POPMYIIMPOBATH OOOOIIEHHUS U BBIBOBI 10 Pe3yIbTaTaM IPOBEIEHHOIO
HaOJII0/IeHUs, OIIbITA, UCCIICA0BAHMS;

IIPOTHO3MPOBATh BO3MOXKHOE JlaJIbHEHIIIEee Pa3BUTHE PU3UUECKUX IIPOLIECCOB,  TAK)KE BbIIBUTATh
IPENOJI0KEHNs 00 UX PA3BUTUU B HOBBIX YCIOBMAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

IIPUMEHSATh Pa3JInYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIpOChI IIPH OUCKE U 0TOOpe MH(DOPMALK WIH
JAHHBIX C YYETOM IPEJIOKEHHON yueOHOH (pU3NUecKoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BUIOB U (hOpM
IIPECTABICHMUS;

CaMOCTOSTENILHO BBIOMPATh ONTUMAJIbHYIO (OPMY MpeACTaBIECHUS HHPOPMALIUK U WITOCTPUPOBATh
pelaemMble 331a41 HECJIOKHBIMU CXEMaMH, IarpaMMaMu, MHOU rpadMKoi U UX KOMOMHALIUSAMH.
KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

B X0/1€ 00CYXJIeHHsI yueOHOTo MaTepuaia, pe3yibTaToB Jab0opaTOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOIIPOCHI 110 CYILIIECTBY 00CY)K1aeMOI TEMbI U BBICKA3bIBaTh UJIEH, HalleJICHHbIC Ha pEIlIEHUE 3aauu U
noJiiep>kanue OaroxenaTeaIbHOCTH OOLIeHHUS;

COIOCTABJISAITh CBOU CY)KJCHUS C CY)KJICHUSIMU JIPYTUX YYAaCTHUKOB JMANOTa, 0OHApY)KMBaTh pa3indue
U CXOJCTBO MO3ULUM;

BBIPaXKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U NIHCBMEHHBIX TEKCTAX;

MyOJTMYHO MPEACTABIATH PE3YAbTATHI BHIOJTHEHHOTO (PU3UYECKOT0 OIBITA (IKCIEPUMEHTA,
HCCIIEIOBAHUS, IPOEKTA).

MOHUMATh U MCIIOJIb30BaTh IPEUMYIIECTBa KOMaHIHOM U MHIUBUAYaIbHON pabOTHI IPU PEIICHUN
KOHKPETHOW (PU3NUeCKOi MpoOeMbl;



MIPUHUMATH LIEJTU COBMECTHOM JIeATeIbHOCTH, OPraHU30BbIBATh JCHUCTBUA MO €€ TOCTUKEHUIO:
pacmpeenaTh Poiu, 00CYKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM paboThl, 00001IIaTh MHEHUS
HECKOIBKHUX JIIOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KAUECTBEHHOTO pe3ysibTaTa Mo CBOEMY HAIPaBJICHUIO U
KOOPJAMHUPYS CBOU ACUCTBUS C APYTMUMH WICHAMH KOMAH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIIHHO

c(hOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHSI.

PeryasitTuBHble YHMBepcaJIbHbIe yUeOHbIe AelicTBUS
Camoopranu3anus:

BBISIBJISAATH TIPOOJIEMBI B )KM3HEHHBIX M yY€OHBIX CUTYAIHSIX, TPEOYIOMUX ISl pelIeHns GU3NIECKUX
3HAHHI;

OPUEHTUPOBATHCS B PAIMYHBIX MMOAX0/1aX MPUHATHS pelIeHUH (MHAUBUYaJIbHOE, IPUHATHE
pelIeHus B IpyIIe, IPUHITHE PELLIEHUI IPynoil);

CaMOCTOSITENIbHO COCTAaBJISTh aJITOPUTM PELIeHUs] PU3NUECKON 3a/1aukl WJTH TJIaHa UCCIIE0BaHNUs C
Y4ETOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHPOBATh NpeiaraeMble
BAPUAHTHI PEILICHUN;

JieNiaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

JaBaTh aJIeKBaTHYIO OLICHKY CUTYaIlMU U MpeJularath 1jiaH e€ N3MEeHEHUs;

OOBSACHATH IPUYMHBI JOCTHKEHUSI (HEOCTIKEHNUS) PE3Y/IbTaTOB ACSITEIbHOCTH, 1aBaTh OL[EHKY
MPUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHBBI B JIESITEILHOCTD (B TOM YHCIIE B XOJ BBHIIIOJHEHHUS (PU3NYECKOTO HCCIIeI0BAaHUS
WM MPOEKTa) Ha OCHOBE HOBBIX 0OCTOSITENLCTB, U3MEHUBIIINXCS CUTYaI[Mii, yCTAHOBIEHHBIX OLIHOOK,
BO3HUKIIUX TPYJHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YNbTATA LEIH U YCIOBUAM.
CTaBUTh ce0s1 HA MECTO JIPYroro YesI0BeKa B XOJI€ CIIOpa MM JUCKYCCHU Ha Hay4HYIO TEMY, [IOHUMAaTh
MOTHBBI, HAMEPEHUS U JIOTHKY IPYroTo0.
IIPU3HABATh CBOE MPABO Ha OMIMOKY NPU pelIeHnn GU3NYECKUX 3aa4d WK B YTBEPXKICHHUIAX Ha

HAaY4YHBIC TCMbI U TAKOC K€ IIPaBO APYroro.

Ilpeomemmnuie:

K konIty 00yueHus B 9 Kj1acce npeaMeTHbIC pe3y/ibTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIHNXCS YMEHUM:

HCIIOJIb30BaTh INOHATHA. CUCTEMA OTC‘léTa, MaTc€puajibHas TO4YKa, TPaCKTOpHA, OTHOCUTCIBHOCTD
MCXaHUYCCKOI'O JBUXKXCHUA, z[e(bopMauI/m (YHPYFaH, HJIaCTI/I‘IeCKaSI), TPCHUC, HCHTPOCTPEMHUTCIIbHOC
YCKOPEHUEC, HEBECOMOCTD U NICPECTIPY3KU, HCHTP TSKECTH, a0COIIOTHO TBépI[OG TCJIO, HCHTP TAXKCCTHU
TBépI[OFO TCJla, pPaABHOBCCHUC, MCXAHUYCCKHUC KoJIeOaHHs U BOJIHBI, 3BYK, I/IH(i)pa?»BYK U YJIBTPA3BYK,
QJICKTPOMArdUTHBLIC BOJIHBI, IIKaJIad 3JICKTPOMAIrHUTHBIX BOJIH, CBCT, 6JII/130py1(OCTB " JaJIbHO30PKOCTD,
CIICKTPBbI UCITYCKAHUA U IOTJIOICHUA, anL(I)a—, bera- u raMMa-us3IydC€Hus, U30TOIIbIL, AACPHAA
OHCPI'CTHKA,

pa3jinviaThb ABJICHUS (paBHOMepHOC U HCPAaBHOMCPHOC HpHMOHHHCﬁHOC JBUIKCHUC,
PaBHOYCKOPCHHOC HpHMOHHHeﬁHOG JABUXKCHUC, CBO6OI[HOC MaacHue TCJI, paBHOMEPHOC ABHUKCHUC T10
OKPY’XHOCTH, B38.I/IMO,I[eI\/’ICTBI/Ie TCJI, pCAKTUBHOC IBUXKCHUC, KoJIeOaTeIbHOE JBMOKCHUC (3aTyxa10LuI/Ie n
BBIHYXXJICHHBIC KOJ'IC68.HI/I}I), PE30HAaHC, BOJIHOBOC IBUKCHUEC, OTPAKCHUC 3BYKA, HpHMOHHHeﬁHOe
pacnpoCTpaHCHUEC, OTPAKCHUC U IIPCIIOMJICHUC CBETA, IIOJIHOC BHYTPCHHCE OTPAXKCHUC CBCTA,
Pa3JI0KCHUC 0e0T0 CBETa B CIICKTP U CIIOKCHUC CIICKTPAJIbHBIX IBCTOB, AUCIICPCUA CBCTA,
€CTCCTBCHHAs PaANOAKTUBHOCTH, BOSBHUKHOBCHHC JIMHEWYATOTO CIICKTpa HBHyIICHI/Iﬂ) 10 OIMUCAaHUIO UX
XapaKTCPHBIX CBOMCTB ¥ Ha OCHOBEC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bPISI/I‘{CCKOC SIBJICHHUC,

pacrio3HaBaThb MPOSABJICHUC N3YYCHHBIX (1)H3H‘ICCKI/IX SIBJICHUH B OKpYy’XKaromem MUupe (B TOM YHCJIC
(1)I/I3I/ILICCKI/IC SIBJICHUA B ITPUPOJAC: ITPUTTUBLI U OTJIMBLBI, IBUKCHHUC TIJIAHCT ConHeuHoM CHUCTCMBI,
PCAKTUBHOC IBUKCHHUC JKUBBIX OPIraHU3MOB, BOCIIPUATHUEC 3BYKOB JKUBOTHBIMU, 3EMIJICTPSACCHUC,
celicMHUUecKue BOJIHBI, IYHAMH, 3X0, OBCTA TCJI, ONTHYCCKUC SABJICHUA B IPUPOJC, OMOJIOTHYECKOE



JEeWCTBUE BUIUMOTO, YIBTPa(UOIIETOBOTO U PEHTIT€HOBCKOTO U3Ty4YEHHH, €CTECTBEHHBII
panMoaKTUBHBIA (POH, KOCMUYECKHE JTy4H, PaJANOAKTUBHOE H3ITyYCHHE TPUPOIHBIX MHHEPAJIOB,
JeMCTBUE PaAMOAKTUBHBIX U3JIy4YEHUI Ha OPraHU3M YEJIOBEKA), IPH 3TOM IEPEBOIUTDH IPAKTHUECKYIO
3aady B yu4eOHYIO, BBICTIATH CyIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PH3UUECKUX SBICHUM;

OTMCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NUYECKHE SBJICHUS, UCIIONB3YS (PU3NUeCcKre BeTHUUHBI
(cpenHsist 1 MTHOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM JBM)KEHUHU, YCKOPEHHE, IEPEMELICHUE,
IIyTb, YIJIOBasi CKOPOCTh, CHJIa TPEHHUS, CHJIAa YIIPYT'OCTH, CHJIa TSHKECTH, YCKOPEHHUE CBOOOTHOTO
NaJeHUs], BEC TEJIa, UMIYJIbC T€Jla, UMITYJIbC CHJIbI, MEXaHUYECKas paboTa U MOIIHOCTh, IOTEHIAIbHAS
SHEprus Tela, MOJHATOr0 HaJ MOBEPXHOCTHIO 3€MJIU, IOTEHLUAIbHASL SHEPTUS CHKATOM NMPYKUHBL,
KMHETUYECKasi SHEPIUsl, [I0JIHAs MEeXaHU4ecKasi S3HEepIusl, IEpHOJ] U YacToTa KoJieOaHU i, IJIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BbICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeNb [IPEJIOMIIEHUS CPEJIbl), IPU ONMCAHUN
MIPaBUJIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YyEMbIX BEIHMUNH, 0003HAUEHUS U €IUHULIBI
(u3NYECKUX BETMYHMH, HAXOIUTh (OPMYIIbI, CBA3BIBAIOILINE JAHHYIO (PU3NYECKYIO BETUUHUHY C JPYTUMHU
BEJIMYMHAMHU, CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJIIUYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUECKUE SBICHUS U MTPOLIECCHI, UCIIOJIb3Ys 3aKOH COXPaHEHUS
SHEPIruH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPIIO3UIINN CUJI, TPUHLIUIT OTHOCUTEIBHOCTH
INanunest, 3akonpl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAXKEHUSI U IPETIOMJICHUS CBETA,
3aKOHBI COXpAaHEHUS 3apsI0BOTO U MacCOBOTO YUCEN IPU AJIEPHBIX PEAKIUAX, IPU ITOM JaBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMaTUYECKOE BhIPAXKEHHUE;

00BACHATH GU3NYECKUE MPOIIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYalUi
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhIABIATh MPUYMHHO--CIIEJCTBEHHbBIE CBS3H, CTPOUTD
00BsicHeHHE U3 2—3 JOTMYECKUX IIaroB ¢ OMOpoi Ha 2—3 W3YYEHHBIX CBOMCTBA PU3NYECKUX SBICHUM,
(bu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarh pacuéTHble 3aaun (OMHUpaIOUINecs Ha CUCTEMY U3 2—3 ypaBHEHHIT), HCIIOJB3YsI 3aKOHBI U
(bopMybl, cBs3bIBatONINE (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4ui 3allUChIBATh
KpaTKoe YCIIOBUE, BBIABIISITH HEOCTAIOIINE MIIM U30BITOYHbIE JaHHbIE, BEIOUPATh 3aKOHBI U (POPMYIIBI,
HE0O0XOAUMBIE AJIS pPELIeHUs, IPOBOAUTh PACUEThI M OLIEHUBATh PEAIMCTUYHOCTD [TOJIyYEHHOTO
3Ha4eHUs (PU3NYECKON BETUUNHBI;

pacro3HaBaTh POOJIEMbl, KOTOPBIE MOXKHO PELIMTh PU MOMOIIH (PU3NYECKUX METOJIOB,
HCIIOJIb3YS ONIMCAHUE UCCIIEIOBAHMS, BBIICIATD IIPOBEPSIEMOE IPEAIOJIOKEHNE, OLIECHUBATh
IIPaBUWJIBHOCTB MOPSAKA IPOBEACHUS UCCIICJOBAHNs, EJIaTh BBIBOIbI, MHTEPIIPETUPOBATH PE3YJIbTAThI
HaOJI0IEHUH U OTIBITOB;

IIPOBOJIUTH ONBITHI 110 HAOIIOICHHUIO (PU3MUECKUX SBICHUN WM (PU3MUECKUX CBOMCTB Tel
(u3ydenue BToporo 3akoHa HploTOHa, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh I1€pHOa KoeOaHui
IIPYKMHHOTO MasiTHUKA OT MAcChl I'Py3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT aMILIUTYbI
MaJIbIX KOJIeOaHUH, MPSIMOJIMHEITHOE paclpoCTpaHEHHUE CBETA, Pa3IoKeHHe OEJI0ro CBeTa B CIEKTP,
U3yuYeHHe CBOMCTB M300pakeHHs B IUIOCKOM 3€pKaJie M CBOMCTB M300pakeHHsl TpeaMeTa B coouparoreit
JIMH3€, HAOJI0IeHUE CIUIOIIHBIX U JMHEWYaThIX CIIEKTPOB U3IYUYEHHs): CAMOCTOSITEIbHO COOUPATh
YCTaHOBKY M3 U30BITOYHOTO HabOpa 000py10BaHMUs, OMUCHIBATh X0/ OIBITA U €r0 pe3ysbTaThl,
(opMynupoOBaTh BBIBOJBI;

IIPOBOJIUTH ITPH HEOOXOAUMOCTHU CEPUIO MPSAMBIX U3MEPEHUH, OIIPEAETIsis cpeiHee 3HaUCHHUE
u3MepsieMoil Benn4yuHbI (POKYCHOE paccTOsIHUE COOMpAIOIIei TMH3bI), 000CHOBBIBATH BHIOOP criocoba
U3MepEeHus (U3MEPUTEIBHOTO Nproopa);

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTEHN (PU3NUECKUX BETMUYUH C UCTIOIb30BAHUEM MPSIMbBIX
M3MepeHuH (3aBUCUMOCTD IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBU)KEHUH 0€3 HaualbHOM
CKOpOCTH, NepHoia KoJIeOaHUI MaTeMaTHYeCKOro MasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yIJIa
OTpa)KE€HHsI CBETA OT yIJjla MaJeHUs U yrila MpeJOoMIIeHUs OT yrila MaJeHus): IUIaHUpOBaTh
UCCIIeIOBaHUE, CAMOCTOSATENILHO COOMPATh YCTAHOBKY, (PMKCHUPOBATh PE3YJIbTAaThl OJYYEHHOM
3aBHCUMOCTH (PM3MUECKUX BEIUYHMH B BUJE TAOIHIl U TpadUKOB, 1eaTh BBIBOABI 110 pe3yabTaTaM
HCCIIEIOBAHUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BEIMUMH (CPEeIHss CKOPOCTh M YCKOPEHHUE Tesa
IIPU PABHOYCKOPEHHOM JBHKEHHH, YCKOPEHHE CBOOOIHOTO MaieHUs, KECTKOCTD MPYKUHBI,
KOA(QQUIIMEHT TPEHUS CKOJILKEHUS, MEXaHUUecKask paboTa U MOIITHOCTh, YacTOTa U MEePUO/1 KoJeOaHu i
MaTeMaTH4YeCKOTO U MPY>KUHHOTO MasiTHUKOB, ONITHYECKAsl Crjla COOMPAIOLIEeH JIMH3bI, paliOAKTUBHBIN



($oH): TIIAaHUPOBATH U3MEPEHUS, COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBINOIHATH U3MEPEHHUS,
cieys NMpeaaoKeHHON MHCTPYKLIMHY, BBIUNCIIATh 3HAUEHUE BEIMUMHBI U aHAJIM3UPOBATh I10JTyYE€HHBIE
pe3ynbTaThl ¢ YUETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHUN;

coOIII0IaTh MpaBHiia TEXHUKU OE30MIaCHOCTH MPH paboTe ¢ J1abopaTopHbIM 000PYIOBAHUEM;

pa3nuyaTh OCHOBHBIE IPU3HAKU U3YUYEHHBIX (PU3NYECKUX MOJIEINCH: MaTepuabHas TOUKa,
a0CcoJIIOTHO TBEPIOE TENO, TOYSYHBII HCTOYHHK CBETA, Jy4, TOHKAS JIMH34, TNIAHETapHAas MOJIEb aTOMa,
HYKJIOHHAsi MOJIEJIb ATOMHOTIO Spa;

XapaKTepU30BaTh MPUHIIUIBI ICHCTBHU U3yUYEHHBIX TPUOOPOB U TEXHUYECKHX YCTPOICTB C
ONOPOM Ha UX ONHKCAHUSA (B TOM YUCIE: CIIUJIOMETP, TaTYUKH MOJI0KEHUS, PACCTOSHUS U YCKOPEHUS,
pakera, 3X0JI0T, OYKH, IEPUCKOTI, (hoTOArNIapar, ONTHIYECKUE CBETOBO/IBI, CIIEKTPOCKOIL, JO3UMETD,
Kamepa BuibcoHa), HCIIONb3ys 3HAHUS O CBOMCTBAX (PM3UUECKUX SBJICHUH U HEOOXOJUMBbIE (pr3mUuecKue
3aKOHOMEPHOCTH;

HCI0JIb30BATh CXEMbI M CXeMAaTUYHbIE PUCYHKU U3YUYE€HHBIX TEXHUYECKUX YCTPOICTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MTPOLIECCOB MPHU PELIEHUHN YueOHO--TIPAKTUYECKUX
3aJ1a4, ONTHYECKHUE CXEMBI JIJIsl IOCTPOEHUSI N300pakeHNH B IUIOCKOM 3€pKajie U cOOMparolei JIMH3E;

MIPUBOIUTH IPUMEPHI (HAXOAUTh HHPOPMAIUIO O IMPUMEPaxX) MPAKTUUECKOTO UCIIOIb30BaHuUs
(bu3nyecKux 3HaHUM B MOBCEIHEBHOM KU3HU JJ1s1 o0ecnieueHrs 0€301acHOCTH MPHU OOpalleHNH C
pruOOpaMu U TEXHUYECKMMH YCTPOICTBAMH, COXpaHEHHUS 3/10pOBbsI U COOIIOACHNS HOPM
HKOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaIoLEel Cpene;

OCYILIECTBIIATh TOUCK HHPOpMaIUU (pU3nuecKkoro coaepxkanus B IHTepHeTe, caMOCTOSATENBHO
(bopMynupys MOUCKOBBIN 3aMpOC, HAXOAUTD ITYTHU ONPEEIECHUS JOCTOBEPHOCTH MOITY4YEHHOM
nH(pOpMaLIMK HAa OCHOBE UMEIOIINXCS 3HAHUH U JOMOJIHUTEIbHBIX HCTOUYHUKOB;

WCI0JIb30BATh MIPH BHINIOJHEHUH YUE€OHBIX 3aJaHUN HAyYHO--TIONMYJISIPHYIO JIUTEPATYPy
(bu3MYECKOTO CoJIepKaHus, CIPaBOYHbIE MaTepUalibl, pecypchbl cetu HTepHeT, BiaieTs npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, IPeoOpa3oBaHus HHPOPMALUHU U3 OJHOM 3HAKOBOW CHUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(POPMALIUU U3
HECKOJIBKUX UCTOYHHUKOB (PU3NYECKOTO COAEPKaHU, TyOJINYHO IPEACTABIATh PE3YJIbTaThl IPOCKTHOM
WJIY UCCIEI0BATENBCKON IEATEIbHOCTH, P TOM I'PAMOTHO MCIOJIB30BaTh U3YYECHHBIN MOHATUWHBIN
annapar u3y4yaeMmoro pasjesa GU3UMKU 1 CONPOBOXKIATh BBICTYIJICHUE IPE3EHTAlEN ¢ yUéTOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHHUKOB.

2. Conepxanue yueOHOTO Kypca.

3akoHbl MexaHukH (31 )

MexaHnnyeckoe IBUYKEHUE U ero BUIbl. MarepuanbHas Touka. CucreMa oTcuéTra.
OTHOCHUTENBHOCTH MEXaHUYeCcKoTo BIxKeHUs. Tpaekropus. [Iyrs. PaBHOMepHOE psiMOIHHEIHOE
nBuxkeHne. CKopocTb paBHOMEPHOTO MPSIMOJIMHEHHOTO ABMKeHUs. HepaBHOMEpHOE IpSIMOIMHEWHOE
nsuxkenne. CpeHssi ckopocTb. PaBHOyCKOpeHHOE ABIKeHUe. Y ckopenue .KuHnematndyeckue ypaBHEHHUS
MPSIMOJIMHEHHOTO MBUKEHHs. [IBUKeHHe Tena Mo OKPYKHOCTHU € TOCTOSIHHON IO MOJIYJIO CKOPOCTHIO.
[lepuon u yactora oOpaieHus. JIuneitHas u yriosast ckopoctu. LleHTpocTpeMuTeNnbHOE YCKOpEHHE.
Bzaumoneiictue Ten Macca tena. i3mepeHue Macchl Tejia mpy MOMOIIH B3aUMOJICHCTBHSL.
JluHaMuueckne XapakTepUCTUKNA MEXaHUYeCKOro NBHkeHus. LlenTp Tskectu. 3akonsl HeroToHa.
[Ipunuun otHOCcUTeNnbHOCTH ["anunes. I'panuibl npuMeHnMocTH 3akoHOB HeroToHa. IMiynbe Tena.
3amMKHYyTasi CUCTEMa TeJl. 3aKOH COXPaHEeHUsI UMITyJibca. PeakTuBHOE BM>KeHHNE. PeakTHBHBIN
nBurarens. Mexanuueckas pabota. MomHocTs. [loTeHnmanbHas U KHHETUYECKas YJHEPTHsl. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

2 ypoBeHb  VHBapuWaHTHOCTb YCKOPEHHS.

JL.P. Ne 1 «MccnenoBanre paBHOYCKOPEHHOTO MPSMOJIMHEHHOTO ABMKECHUS.

K.P. Ne 1 «3akonbl HetoToHa®.

K.P. Ne 2 «3akoHBbI COXpaHEHU».

JIaGopaTopHBIE OTIBITHI.



N3yyenue Broporo 3akoHa Herotona. M3ydenue tperbero 3akona Herorona. Mccienosanue
3aBHCUMOCTH CUJIBI YIIPYrocTu ot Aedopmarun. MccaenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBLKEHUS
OT CHJIBI HOPMAJILHOTO JaBJieHus. M3mepenne MexaHu4eckoil paboThbl.

[InanupoBaHHBIE PE3YIbLTATHI

Ha yposne 3anomunanus

¢bu3nUecKkre BEJIWYMHBI U UX YCIOBHBIE 0003HAYCHHS: MTyTh, IIEPEMEIICHHE, BPEMSI, CKOPOCTb,
YCKOpEHHUE, Macca, CUila U €AMHULIBI U3MEPEHUS;

¢bu3nveckne npudOPhI: JTNHEWKA, CeKYHIOMED, PhYa’KHBIE BECHI, TUHAMOMETD;

METOIbI U3y4EHUsT (PU3NIECCKUX SIBIICHH: HAOIIOACHUE, SKCIIEPUMEHT, TEOPHSL.

BocnpounsBoauTs:

Onpe/iesieHus IOHATUN: MaTepUajbHasi TOUKa - MOJIEIb B MEXaHUKE, 3aMKHYTasi CUCTEMA Tell
n3MepeHue GU3NYECKO BETUUMHBI, LIEHA AEJICHUS 1IKaJIbl H3MEPUTEIILHOTO Ipubopa;

X ompeneseHUs MMOHATUN: MEXaHUYECKOE JIBMKCHHE, CHCTeMa OTCUYETa, TPACKTOPHS ,P.IL. 1T,
CBOOOJHOE Ta/IeHUE, IBUKEHUE 110 OKPYKHOCTH C MTOCTOSIHHOM 10 MOJYIIIO CKOPOCTBIO; MEPHO U
gacToTa 00paleHus,, MEXaHnyecKkasi paboTa U MOIIHOCTb, SHEPTHUSI.

*#* popMyIibl OTHOCUTENEHOM TOTPEITHOCTH U3MEPEHUM.

Ha yposne nonumanus

[IpuBOANTH IPUMEPBI:

Pa3nuyHbIX BUOB MEXaHUYECKOTO JIBUYKEHUS, UHEPIIMATBHBIX M HEMHEPIHAIbHBIX CUCTEM
oTcuéTa, PU3MUYEeCKUX CBOMCTB TeJ U BEUIECTB, (PU3NUECKUX MPUOOPOB;

*A* CBA3H MEKIY GU3NYECKUMU BEIMUNHAMU, PU3NUYECKUX TEOPHil;

OOBACHATE:

Ouznyeckue sIBICHUS, B3aUMOJACHCTBHE Tell, IBJICHHE UHEPIUU, TPEBPaIlleHHE TOTEHIIUAIbHON 1
KMHETUYECKOM 3HEPruu U3 OJTHOTO BHUJIA B APYroi. .

IToHuMaTh: BEKTOPHBIN XapakTep PU3NUECKUX BEIMUYUH: IEPEMEIIECHNUS, CKOPOCTH, YCKOPEHUS,
CHJIBI, UMITYJIbCA; OTHOCUTENILHOCTh NEPEMELIEHHUS, CKOPOCTH, UMITYJIbCA M UHBAPUAHTHOCTh YCKOPEHHUS,
Macchl, CUJIbI, BPEMEHH; YTO Macca- Mepa MHEPTHBIX U IPABUTAL[IOHHBIX CBOMCTB TeJIa; YTO SHEPIUs
XapaKTepU3yeT COCTOSIHUE TeJla U €ro CIOCOOHOCTh COBEpPILATh paboTy; CYIIECTBOBAHNE IPAHHUI]
IIPUMEHUMOCTH 3aKOHOB: 3aKOHOB HbI0TOHA, 3aKOHA BCEMHPHOIO TATOTEHUS, 3aKoHa ['yka, 3aKOHOB
COXpPaHEHHUs UMITYJIbCA U MEXaHUYECKOH SHEpruu:

3Ha4yeHue 3aKOHOB HbI0TOHA 1 3aKOHOB COXpaHEHMs JUIs OObSICHEHUS CYLLIECTBOBAHUS
HEBECOMOCTH U IEPErpy30K, JBMKEHHS CIIyTHUKOB IIJIAHET, PEaKTUBHOTO JIBUXKEHUS, IBUKEHUE
TpaHcHopTa

.2 YpOBEHB.

IloHumats: GyHIaMEHTAIBbHYIO pOJib 3aKOHOB HbIOTOHA B KiTaCCMUECKONH MEXaHHUKE KaK
(bu3n4ecKoi TeOpUH; MPEICKA3aTEIbHYIO U OOBSICHUTENBbHYIO (QYHKIIMM KIIACCUYECKON MEXaHUKH; POJIb
(byHIaMEeHTaJIbHBIX (PU3MUECKUX ONBITOB- onbITOB ["anunes u KaBenauina- B CTpykType GU3n4ecKoi
TEOpUH.

*¥% CyllecTBOBaHUE CBsI3€H U 3aBUCMMOCTEN MEXTY PU3NUECKUMU BEIMUMHAMU

Ymemn:

IIpumensamo 6 cmanOapmMHBIX CUMYAYUSIX

Ctpoutb, aHaIM3UPOBATH M YUTATh IPA(GUKU 3aBUCUMOCTH OT BPEMEHU: MOJYIISI U IPOCKIMH
YCKOPEHUS PABHOYCKOPEHHOTO JBMKEHHUSI MOAYJIS U IPOEKLIUHA CKOPOCTH PAaBHOMEPHOTO U
PaBHOYCKOPEHHOT'O JABM)KEHHUS, KOOPAMHATHI, IPOEKLIUU U MOIYJIsI IEPEMEILEHNS pAaBHOMEPHOTO U
PaBHOYCKOPEHHOTO JBM)KEHHUS; 3aBUCUMOCTH: CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO
JaBJICHUSI, CUJIbI YIIPYTOCTH OT JieopMalliy; ONpeensTh Mo rpadrukaM 3Ha4eHHEe COOTBETCTBYIOIIUX
BEJINYHH;

U3MEPATH CKOPOCTh PABHOMEPHOTO JIBUJKEHUS, MTHOBEHHYIO U CPETHIOIO CKOpPOCTb, YCKOPEHHE
PaBHOYCKOPEHHOTO JIBMXKEHUS, KOOPPHUIIMEHT TPEHUSI CKOJIBKEHUS, )KECTKOCTh MPYKUHBI;  BBITIOJIHATH
[10/1 PyKOBOJICTBOM YUYHUTEIIS WM 110 TOTOBOM MHCTPYKIIMH SKCIIEPUMEHT 10 U3YyYEHUIO 3aKOHOMEPHOCTH
PaBHOYCKOPEHHOT'O JABM)KEHHUS, 3aBUCHUMOCTH CUJIbI TPEHHUS CKOJIBKEHHSI OT CUJIbI HOPMAJIBHOTO
TIaBJICHUS; CUIIBI YIIPYTOCTH OT AedopMarum;

*¥%X  IpUMEHSATH: KHHEMaTHUECKHe YPaBHEHHUS JBMXKEHUS K PEIICHUIO 33/1a4 MEXaHUKHU; 3aKOHbI
HeroToHa 11 popMyIIbl K peLICHHIO 3a/1a4 CIEAYIOIIMX TUIIOB: IBM)KEHHUE TeJ [0 OKPYKHOCTH, IBUKEHUE




CIYTHUKOB IIJIAHET, YCKOPEHHOE JIBUKEHHUE TeJl B BEPTUKAIBHOM MJIOCKOCTH, JIBXKEHUE MPU JCHUCTBUU
CUJIBI TpeHUs (HaX0XKACHUE TOPMO3HOTO MyTH, BPEMEHHU TOPMO>KEHHUSI), ABUKEHUE ABYX CBA3AHHBIX TEJ(
B BEPTUKAIBHOM U TOPU3OHTAIILHOM TIOCKOCTAX). 3HAHUS 3aKOHOB MEXAHUKHU K OOBSICHEHUIO
HEBECOMOCTH U MEPETPY30K, ABMKEHUSI CIYTHUKOB IIJIAHET, JIBXKEHHUE TPaHCIIOPTA.

2 ypoBeHb YMETh: 3alMCHIBATh YPAaBHEHHUS 110 TpaduKkaM 3aBUCHMOCTH OT BPEMEHH: MTPOCKIINU U
MO/TYyJIsl IEPEMEIICHUS, KOOPIMHATHI, MPOSKIIUUA U MOYJISI CKOPOCTH PAaBHOMEPHOTO U
PaBHOYCKOPEHHOTO JBIKCHHUSI; 3aBUCIMOCTH: CHIIBI YIIPYTOCTH OT Ae(opMaIiiu, CUIIBI TPEHUS
CKOJIBXKEHUS OT CHJIbI HOPMAJILHOTO JIABJICHHSI; YCTAHABJIMBATH B IIPOIIECCE MPOBEACHUS
HCCIIEA0BATEIBCKOTO AKCIIEPUMEHTA JaHHBIE 3aKOHOMEPHOCTH;

*#* MpUMEHSITh 3aKOHBI HhI0TOHA U ()OPMYIIBI K PEIICHUIO 3a/1a4 THITOB: JBM)KECHUE CBSI3aHHBIX
TN, ABM)KCHHUE TeJIa M0 HAKJIOHHOU TIJIOCKOCTH.

Ipumenamo 6 HecmanOApMHBIX CUMYAYUAX

O600mate U KIacCUPUIUPOBATH: Pa3TUUHBIC BUBI MEXAaHUUECKOTO JBIKECHUS; 00 YPaBHEHHSIX
JBIDKEHUS; O TUHAMUYECKUX XapaKTePUCTUKaX MEXaHWYECKUX SIBIICHUM 1 3aKOHOB HrtoToHa, 00
SHEPTEeTUUYECKUX XapaKTEPUCTUKAX MEXaHUUECKHUX SIBJICHUH M 3aKOHAX COXPAHEHUS B MEXaHUKE.

[IpuMeHsSITh METOIbI €CTECTBEHHO-HAYYHOTO TIO3HAHUS, B TOM YHCIIE UCCIIEI0BATEIbCKU, K
M3YYEHUI0 MEXaHUYECKUX SIBIICHUM, UHTEPIPETUPOBATD MPETOJIaracMbl€ WU MOJYYCHHBIE BHIBOJIHI ;

*#*  OueHMBaTh CBOIO JEATEIHHOCTH B MpOIlecce yueOHOTO TTO3HAHKUS.

Mexannyeckue KojieOaHus U BOJIHBI (& 1)

KonebarenpHoe nemwkenue. ['apmMmonnueckoe konebanne. Maremarnueckuit mastTHuk. Konebanus
rpy3a Ha npyxkune. CBoOo1HbIe KosieOanus. [IpeBpareHust sHeprun Mpu KoJ1e0aTeIbHOM JIBHKCHHM.
3aryxatomue kosie0anus. BeiHykieHHbIe Koiebanus. PezoHanc.

PacnipocTpanenue kosebanuii B ynpyrux cpeaax. [IpomonsHbie u monepednsie BOTHBI. CBs3b
MEXy JUTHHHOM BOJIHBI, CKOPOCTBIO BOJIHBI M YaCTOTOU KOJIeOaHMl. 3aKOH OTPAKEHUSI MEXaHUUECKHUX
BOJIH.

2 ypoBeHb CKOPOCTh U YCKOPEHHE MPH KosiebaTeapHoM ABMkeHUU. MHTepdepennms u
mudpakiys BOJH.

JL.P. Ne 2 «M3yuenue kosie0aHUH MaTeMaTUYECKOTO U MPYKUHHOTO MAasiTHUKOB.

JI.P. Ne 3 «M3mepeHune yCKOpeHHUs: CBOOOHOTO MAJICHHUS C TTIOMOIIBI0 MATEMAaTHYECKOTO
MasiTHUKa».

K.P. Ne 3 « Mexanundeckue KojaeOaHus U BOJHBD)

Jlaboparopusie onbiTel  M3yuenue konebanuil rpysa Ha npyxuHe. M3mepenue x€CTKOCTH
MPYKUHBI C TOMOIIBIO MPYKUHHOTO MasTHUKA.

[1nanupoBaHHBIEC PE3YIHTATHI

Ha yposne 3anomunanus

Haszvieamo

(buznyecKkue BeIHMUMHBI U UX YCIOBHBIE 0003HAYEHUS, €IMHUIIBI U3MEPEHHS: CMEIICHUE,
aMIUIUTY1a, IEPUOJI, YacTOTa, JUIMHA U CKOPOCTH BOJIHBI;

Bocnpouzeooums: onpeneneHus MoJienei MEXaHUKH: MAaTEMAaTUYECKUN MasITHUK, IPYKUHHBIN
MasiTHUK

MOHATUS: KoJiebaTenbHOE IBUKEHHUE, BOJHOBOE JIBUKEHUE, CBOOOIHBIE KOJIeOaHus,
coOcTBeHHBIE KOJIeOaHus, BIHYXK/ICHHbIE KOJIeOaHUsI. pe30HaHC, MoNepedHas BOJHA IPOJoIbHAas
BOJIHA, CMEIeHUEe, aMILUIUTYyAa, IepUOI U 4YacToTa KoJleOaHui, JIrHa U CKOPOCTh BOJIHBI,
MEXaHU4YecKas BOJHA, 3ByKOBas BOJIHA,

dbopmynbl: mepuoaa KoJiebaHuii MaTeMaTU4YeCKOTO MasiTHUKA, Mepuoaa KojieOaHuit
NPYKUHHOTO MasiTHUKA, CKOPOCTH BOJIHBI;

Onucvieams

HabnroqaemMble KoJae0aHus U BOJIHHI ;

YPOGeHb

Bocnpou3BouTh:

oTpeieNieHue MOJIENH KOJIeOaTeIbHON CHCTEMBI;

ompeneleHue sABIeHUN: Tudpakius, uHTephepeHIIus;

**% hopMysibl MAKCHMYMOB 1 MUHUMYMOB HHTEP(EPEHIIMOHHONW KapTHUHBI.

Ha yposne nonumanus




OOBSICHSTH:

MPOIECC YCTAaHOBJICHUS KOJMeOaHUN MPYKMHHOTO ¥ MaTEMAaTUUYECKOTO MAasSTHUKOB, IPUIHHY
3aTyXaHUs KoJieOaHU, MpeBpaIleHuEe YHEPTUH PU KoJiebaTeTbHOM JIBUKECHUHU, TTPOI[ECC
oOpa3oBaHus Oeryiieil BOJHBI CBOWCTBO BOJTHOBOIO JIBUKEHUS, IPOIIECC 00pa3oBaHUs
UHTEp(PEPEHIIMOHHON KapTHUHBI;

I'paHuubl IPUMEHUMOCTH MOAECIIEX MATEMATUYECKOTO U MPYKUHHOTO MasiTHUKOB.

Ilpusooumo npumeput:
K0JIe0ATEeIbHOTO W BOJHOBOTO JBH)KEHHH, Y4€Ta U MCIOJIb30BaHNE PE30HAHCA B MIPAKTHUKE;

2 ypOBEHb

OOBsICHATH 00pa30BaHNE MAKCHMYMOB U MUHHMYMOB HHTEP()EPEHIIMOHHON KapTHUHBI.

oOpa3oBaHUE MONEPEYHON U TTPOJOJTHLHON BOJIHEI,

pacrnpocTpaHeHue 3ByKa B CPELE;
MPOUCXOXKACHUE dXa.

Ymemo:

Ipumenamo 6 cmanoapmHuIX CUMYAYUSX:

MPUMEHATHh GOPMYJIbl MEPUOJa U YACTOTHI KOJeOaHUH MaTEeMaTUUYECKOTO U MPYKUHHOTO
MasATHHUKOB, JJIMHBI BOJHBI K PEUICHUIO 3a/1a4;

OIpeneNsTh IKCIePUMEHTaIbHO NepHoa KojiebaHUM Ipy3a, MOABEUIEHHOTO0 Ha HUTU U
NPYXHUHHOTO MasiTHUKOB.

2 ypOBEHB;

YMeTh: NpUMEHATh GOPMYJIbl MAKCUMYMOB U MUHUMYMOB aMIUIUTY/bl KOJIe0aHUN K
aHaIM3y UHTEp(HEPEeHIIMOHHONW KapTUHbBI, YCTAHABJIUBAThH B MPOIECCE MPOBEICHUS
HCCJIEI0BAaTENbCKOTO AKCIIEPUMEHTAa XapaKTep 3aBUCUMOCTH NepHo/ia KojleOaHui MasTHUKOB OT
apaMeTpoB KoJieOaTeIbHbIX CUCTEM.

IIpumensamo 6 HeCMaHOAPMHBIX CUMYAYUSX:

KnaccudpunupoBath u 0000111aTh:

Buasl MmexaHnueckux KosieOaHUN U BOJIH, 3HAHUS O XapaKTEPUCTUKAX KOJIeOATEIbHOIO U
BOJIHOBOTO JIBUKEHHUMH, O CBOMCTBAaX MEXaHUYECKHUX BOJIH..

Brnaners ¥ IpUMEHATE:

MeToapl €CTECTBEHHOHAYYHOTO MO3HAHUS, B TOM YHMCJIE UCCIEN0BATENbCKHM, K H3YYEHUIO
3aKOHOMEPHOCTEH KojebaTesbHOTO JABMXKEeHUs. HTepnpeTupoBaTh: NpeanoaraeMble Win
IIOJIy4YE€HHBIE BBIBOJIbI;

OueHNBaTh: KaK CBOIO JIEATEIBHOCTh B MpoOLiecce Y4eOHOI0 I0O3HAHUs, TaK U Hay4HbIe
3HaHUs O K0Je0aTeJIbHOM U BOJTHOBOM JIBUKEHUH.

DJIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJHBI (20 1)

SABnenue snekTpoMarHuTHOM MHAYKUMHU. OnbiTel @apanes. MarautHelil notok. HanpasieHnue
MHIYKIHOHHOTO ToKa. [IpaBuio Jlenna. B3aumMocBA3b 37IEKTPUYECKOTO U MarHUTHOTO TOJIEH.
I'enepaTop nocrostaHoro Toka. CamonHayKuus. MHAYKTUBHOCTD KaTyLIKH.

Konzencarop. Dnexkrpuueckas eMKOCTh KoHJeHcaTopa. KosebarenbHblil koHTYp. CBOOOIHBIE
3JIeKTpOMarHuTHele Kojebanus. [IpeBpaiienus sHepruu B KojedaTebHOM KOHTYpe. [lepeMeHHbIi
anexTpuyeckuii Tok. Tpanchopmarop. Ilepenaua snekrpuueckoil SHEPTUu.

DNEKTPOMAarHuTHOE M0Ji€. DHEPIUS NEKTPOMArHUTHOTO MOJIsL. DJIEKTPOMAarHUTHBIE BOJIHBI.
CkopocTb pacnpocTpaHEHHs 2JIEKTPOMAarHUTHBIX BOJIH. Pangnonepenada u paguonpuem. TeneBuaeHue.

OnexTpoMarHuTHas nmpupoja ceera. CkopocTs cera. Jucnepcus csera. BoinHoOBbIE cBOCTBA
cBerta. [IIkana aMeKTpOMarHUTHBIX BOJIH. BiMsiHYME 2IEKTPOMArHUTHBIX U3Ty4EHUN Ha KUBBIE
OpraHu3MBl.

2 ypoBeHb

3aKOH 2JEKTPOMarHUTHON MHIYyKIMH. Moaynsanuus netektuposanue. [Ipocreimuin
paguoNpUEMHUK.

JI.P. Ne 4 «13y4yeHue ABJIECHUS NEKTPOMArHUTHOW MHIYKLIUNY.

K.P. Ne 4 «DQnekTpoMarHuTHas UHIYKIUS.

K.P. Ne 5 «DnekTpomMarHuTHbIe KOJIe0aHHUs U BOJIHBI.

JIaGopaTopHbI€ OTBITHI




Habnronenue nnrepdepenunu ceera. Habmonenne audpaxnuu ceera. COOpKa IETEKTOPHOTO
panuonpuémuuka. M3ydenue paboTsl TpaHcopmaropa.

[InanupoBaHHBIE pE3yNIbTATHI

Ha yposne nomunanus

OOBSACHATE: (PU3HUYECKUE SBICHHS: JICKTPOMArHUTHAS MHAYKIUS, CAMOUHIYKITHUS ;

MPOIIECC BO3HUKHOBEHUS U CYIIECTBOBAHMS DJIEKTPOMArHUTHBIX KOJICOAHUI B KOHTYpE,
IpeBpalleHue SHEPTUU B KOJIeOAaTEIbHOM KOHTYpE, IPOIecC 00pa30BaHus H PacIpOCTPaHEHHE
AJIEKTPOMATrHUTHBIX BOJIH, U3JTy4E€HUE U TTPUEM AJIEKTPOMATrHUTHBIX BOJIH;

MIPUHIIUIT JEHCTBUS U YCTPOUCTBO: FeHEpaTopa MOCTOSIHHOTO TOKA, TeHepaTopa MePEMEHHOTO TOKa,
TpaHcpopMaTopa, IETCKTOPHOTO PaTHONPUEMHHKA, IPUHIIMIT ITEPESIaYH ICKTPUUISCKON SHEPTHH.
O060CHOBBIBaTH:

AJIEKTPOMArHUTHYIO PUPOJY CBETA;

WCIIOJIb30BAHUE DJICKTPOMArHUTHBIX BOJIH Pa3HbIX JTUATIA30HOB;

2 ypoBeHb. OOBICHSTE:

MIPUHIIUTIBI OCYIIIECTBICHUS MOIYJISAINH U IETEKTUPOBAHUS PaIMOCUTHAIIA;

pouib akciepumenToB ['epria, A.C. IlonoBa u TeopeTnuueckux uccieaoBaHuii Makcseia B
Pa3BUTHHU yUEHUS 00 DJIEKTPOMAarHUTHBIX BOJTHAX.

Ha yposne 3anomunanus

MOHSATHS: MATHUTHBIN TTOTOK (D), HHAYKTUBHOCTH MPOBOAHHUKA( 1),271€KTPOEMKOCTH(C),
ko3 durment Tpanchopmanyu (K), €TUHUIBI 3TUX BennauH: BO, ['H, O;

JTMATIa30HbI JIEKTPOMArHUTHBIX BOJIH.

dusnyeckre yCTpOMCTB: FreéHEepaTop MOCTOSHHOTO U MEPEMEHHOTO TOKa, TpaHchopmarop
BocnpousBoauTe: onpeneneHne MOACIN UIeaTbHBIM KoJIeOaTeIbHBIM KOHTYD, MpaBuiio JIeHa,
(hopMyJIBI MArHUTHOTO TTOTOKA ,. MHAYKTUBHOCTH MPOBOJAHUKA, EMKOCTH KOHJEHCATOPa, IEPHOIa
koJsiebanuit OMB, DMII ,nucnepcus.

OnwuceiBath: pyHIaMeHTaNIbHbIE Ppu3ndeckue onbiThl Dapanies; 3aBUCUMOCTb EMKOCTH
KOHJICHCATOpa OT IJIOLIAAM MJIACTUH, PACCTOSHUS MEKy HUMHU M HAJIMYUS B KOHJEHCATOPE
TMDJIEKTPUKA; METOJIbI H3MEPEHUSI CKOPOCTH CBETA; OTIBITHI IO HAOIIOIEHUIO SBJICHUH IHUCIIEPCUH,
nHTepdepeHuy u audpakiuum cBeta; mrkary OMB

.2 YypOBEHB

BocmpousBoauTs: onpenenenue pu3nueckux BEJIMYHH: aMILTUTYAHOE U ACUCTBYIOIIEe 3HAYCHUS
HaIpsDKEHUS U CUJIbI IEPEMEHHOT0 ToKa. OnuceiBaTh: cBolicTBa OMB

Ymemo:

Ipumenamo 6 cmaHoapmHuIX CUMYAYUSX:

OTIPE/IeIIATh HEU3BECTHBIC BEIMYUHBI, BXOAIIKE B (GOPMYJIbI: MATHUTHOTO MTOTOKA,
WHIYKTUBHOCTH, KO3 dumreHTa tpanchopmanuu;

Omnpenenars HalpaBeHUe UHAYKIIMOHHOTO TOKA;

BoINoIHATE IPOCTHIE OMBITHI IO HAOIIOICHUIO AUCTIEPCHH, TU(PAKIIUU U UHTEPPEPEHIIUU CBETA;

dopmMupoBaTh LENb U TUIIOTE3Y, COCTABIATH TUIaH YKCIEPUMEHTATbHON PaboThI;

[TpumensaTH: GopMyIbl IEpUOa SJIEKTPOMArHUTHBIX KOJIEOaHUI U JUIMHBI SMB K PEHICHUIO 3a/1a4,
aHAJIM3UPOBATH U OIICHUBATh PE3yJbTaThl HAONIOIEHUS U SKCTIEPUMEHTA.

Ipumenamo 6 Hecmanoapmuvlx cumyayusx: 1 yposeHn

000011aTh pe3yNbTaThl HAOMIOICHUN U TEOPETUUECKUX MTOCTPOCHUH,

MIPUMEHSTH MMOTy4YEeHHBIE 3HAHUS 7151 OOBSICHEHHSI IBIICHUH U MPOLIECCOB;

2 ypoBeHb

CUCTeMAaTHU3UpOBaTh: cBolicTBa DMB paanoanamnasona u ontudeckoro quanazoHa.  O000maTh:
3HaHus 00 OMB paszHoro auanazona.

DneMeHThl KBaHTOBOU (pusuku (16 1)

Omnsit Pesepdopna. [Inanerapras monens aroma. CeKTphbl HCITYCKAaHUS U TIOTJIOIICHHUS.
CriekTpalibHbIN aHATIU3.

SIBnenue paanoakTuBHOCTH. Anb(da-, 6eTa- 1 ramma-usnydenus. CoctaB aTOMHOTO siapa. [Ipoton
1 HEUTpoH. 3apsa sapa. MaccoBoe uncio. M3otonsl. PannoakruBHeie npespaiienus. [lepuon
nojypacnajaa. SlaepHoe B3auMoieicTBUE. JHEPrus CBsA3U sajipa. SnepHole peakuuu. [lenenue suep
ypaHa. LlenHas peakuus. SnepHslii peakTop.




buonoruueckoe nelicTBUE paMOaKTUBHBIX U3Iy4€HUN U UX npuMeHeHue. Cuerunk ['elirepa.
Jlo3umertpus. SnepHast SHEpreTHKA U MPOOIEMBbI IKOJIOTHH.
2 ypoBeHb
SAsnenne pororddekra. ['umoresa [lnanka. @oroH. POTOH U INEKTPOMATHUTHAS BOJIHA 3aKOH
panmoakTuBHOTO pacnana. Jlegekt Macchl U SHEPTeTHUECKUI BBIXO AICPHBIX peakiuii. TepmosaepHbie
peakuuu DJaeMeHTapHble YacTullbl. B3auMHble IpeBpalieHus 3J1EMEHTAPHBIX YaCTHL.
K.P. Ne 6 «Ctpoenue aroma 1 aTOMHOTO si7pa. SIiepHbIEe CUIIBD».
K.P. No 7 «DnemMeHThI KBAaHTOBOU (DU3UKIY.
[1nanrpoBaHHBIE PE3YILTATHI
Ha ypoene 3anomunanus
Haszvigamo:
(bHU3MUECKYIO BEJIMYMHY U €€ YCIIOBHOE 0003HaYCHKE: MOTJIoNIeHHas 103a u3nydeHus (D);
€IMHUILY 3TOW BEIIMYMHBIL: ['p;
MOHSTHS: CTIEKTp, CIUIOIIHOM U TMHEHUYaThIi CEKTP, CHEKTP UCITyCKaHMs, CIIEKTP MOTJIOMIEHHUS,
IIPOTOH, HEUTPOH, HYKJIOH;
MOJIENU: MOJIENb CTpoeHus: aToMa ToMcoHa, TTaHeTapHasi MOJIeNlb CTpoeHus aroma Pesepdopaa,
MIPOTOHHO-HEUTPOHHASI MOJAENb SAPaA;
¢uznueckue yctpoiicTBa: kKamepa BuibcoHa, siiepHbIi peakTop, aTOMHAs AJIEKTPOCTAHILINUSA,
cueTuuk [ elirepa.
Bocnpouzeooums:
onpe/eNieHusl HOHATUN U PU3NYECKUX BEJTMUMH: PaliOaKTUBHOCTb, PaJIMOAKTUBHOE U3JIyUEHUE,
anbda-, 6era-, raMMa-u3Iy4eHHe, 3apsAI0BOE YUCII0, MACCOBOE YHUCIIO0, U30TOI, PATUOAKTUBHbBIE
MIpeBpaLEHUs, IEPUO/JT TIOTypaciaja, siiepHble CUIIbI, DHEPTUs CBA3H siipa, sJIepHas peakius,
KpUTHYECKasl Macca, [ienHasi sepHas peakius, MOTJIOIeHHas 1032 U3ITyYeHHs, JIeMeHTapHas 4acTulla.
Onucvlieams:
OTBITHIL: OTBIT Pe3epdopaa no paccenBanuio anbda-yacTuil, onbIT Pezepdopaa mo onpeaeieHnro
COCTaBa PaJIMOAKTUBHOIO U3JTyYCHUS;
LETTHYIO AJIEPHYIO PEAKIHUIO.
2 ypOBEHb
Bocnpou3BoauTs: onpenencHue NOHATHI U Gu3ndecKuX BennduuH: GoTodddekr, KBaHT, GOTOH,
neeKT Macchl, PHEPTeTUYECKUI BBIXO/I SIAEPHON peakluu, TepMOsAepHas peakiysi, dIeMEeHTapHbIE
YaCTHUIbl, aHTUYACTULIbI, AHHUTWIISILINSL, a{pOH ,JIENTOH, KBapK,
3aKOH paJu0aKTUBHOIO pacnajia;
(dbopMmynbl: 1edexTa Macchl, SHEPTUH CBSI3U SApa
Ha ypoene nonumanus:
ObvscHamb:
¢buznueckue SBICHUS: 00pa30BaHUE CIUIONIHBIX U JINHEHYAThIX CIIEKTPOB, CIIEKTPOB UCITYCKAHUS U
MOTJIOIIEHUS], paIMOAKTUBHBIA pacna, eJIeHUE Sep ypaHa;
npupoay anbda-, 6erta- ¥ raMMa-u3ITy4eHUN’;
IJIaHETApPHYIO MOJIETb aTOMA, IPOTOHHO-HEUTPOHHYIO MOJIENb SPa;
MIPAKTUYECKOE UCTIOIb30BAHUE CIIEKTPAIBLHOTO aHAIN3a U METOJa MEUYEHBIX ATOMOB;
MIPUHLKII JEHCTBUS U YCTPOMCTBA: KaMepa BuibcoHa, siIepHOTO peakTopa, aTOMHOM
UIEKTPOCTAHIINM, cUeTUYHKa [ elirepa;
JEVCTBYE PaMOAKTUBHBIX U3ITy4YEHUN U UX IIPUMEHEHHUE.
Ionumamo:
OTJINYHS SJIEPHBIX CUJ OT CUJI TPABUTALIMOHHBIX U DJIEKTPUUYECKHUX;
MIPUYMHBI BBIACTICHNUS SHEPTUU NPeoOpa3oBaHus Sep U3 OTAEIbHBIX YaCTHUI] UM MOTJIOIEHUS
SHEPrUM JJIS PACUIEIUICHUS SApa Ha OTACIbHBIE HYKJIOHBI.
DKosornyeckue npooaeMbl U MpoOIeMbl sIEPHOM 6e301MacHOCTH, BO3ZHUKAIOIINE B CBSI3U C
HCII0JIb30BAHNEM SIIEPHOM dHEPIUN.
2 ypoBeHb. [loHMMaTh: pOJIb KCIIEPUMEHTA B U3YUEHUH KBAHTOBBIX SIBJIEHUI, MOJEIEN B
npoliecce Hay4dHOTo MMo3HaHus ( Ha mMpuMepe MoJesel CTPOSHHsI aToMa U A/Ipa); BEPOSITHOCTHBIN
XapaKTep 3aKOHa paJUOaKTHUBHOIO U3JIYyYEHHUs; XapaKTep U yCIOBHs BO3SHUKHOBEHMSI peakLUii CHHTE3a



NErKUX siIep U BO3MOKHOCTD UCIOJIb30BAHUS TEPMOSACPHON SHEPTUN; CMBIC]T aHHUTWJISILIAN
2JIEMEHTAPHBIX YaCTUILl U UX BO3MOKHOCTH POKJIAThCS TapaMH.

. Ha ypoBHE npuMeHeHHs B TAITMYHBIX CUTYaIUsX.

YMeTh: aHAIM3UPOBaTh HAOIIOAaEMbIE SIBJICHUS WU OIIBITHI MCCIIEI0BaTENeH U OOBIICHATh
MPUYMHBI UX BOSHUKHOBEHHS U MPOSBICHUS; OIPEACIATh U 3aMMChIBaTh 0003HAUYECHUE sIIpa JTF000T0
XMUMHMUYECKOTO JIEMEHTA C YKa3aHUEM MacCOBOTO U 3apsA0BOI0 YHCET;
3aMMChIBaTh peakluy anbQa-u O6eTa-pacnanos;

OTPEEIATh: 3apsA0BbIE 1 MACCOBBIE YKCIIA DJIEMEHTOB, BCTYNAIOLIUX B SIICPHYIO PEAKIUIO WIH
oOpasyromuxcs B €€ pe3yapTare; IPOAYKTHI SACPHBIX PEaKIUN WM XUMUYECKUE SJIEMEHTHI Sep,
BCTYMAOILKX B PEAKIINIO; IEPUOJI NIOJypacaia pal0aKTUBHBIX JJIEMEHTOB.

[TpuMeHsTh: 3HaHWS OCHOB KBAHTOBOW (DM3HMKH TSI aHATTN3a U OOBSICHCHHSI SIBIICHUH TIPUPOJIBI U
TEXHUKH.

2 ypoBEeHb YMETb: UCII0JIb30BATh 3aKOH PaIiOAKTUBHOTO pacmnaja i ONpeesieHus yucia
pacrnaBIIMXCSl M HEPACHaBIIMXCS 3JIEMEHTOB U MIEPUOJ] UX MOJIypaciaja; paCCUUTHIBATh JEPEKT Macchl U
SHEPTHIO CBA3M sJIep; OOBICHATH YCTPOMCTBO, HA3HAUYEHUE KX 00 AJIEMEHTa U paboTy SAePHOTO
peakTopa.

Ha ypoBHe npruMeHeHHs B HECTaHAaPTHBIX CUTYAITUSX .

YMeTh: aHaIM3UpOBaTh KBAHTOBBIE SIBJICHUS,

CpaBHMBATh: sIIEPHbIE, TPABUTALIMOHHBIE U 3JIEKTPUUECKUE CHIIBI , EHCTBYIOLINE MEXKTY
HYKJIOHaMHU B siZIpe, 000011aTh MOJydeHHbIE 3HAHUS; PUMEHSITh 3HaHH OCHOB KBAHTOBOW (DU3UKH IS
00BsICHEHUS] HEU3BECTHBIX paHee SIBJICHUN U MPOIIECCOB.

2 YpOBEHB.

Hcnonb30BaTh: METOIbI HAYYHOTO TIO3HAHMS: SMIIUpHUUYECKUH ( HaOIIOIeHHEe U SKCIIEPUMEHT) U
TeopeTnyeckue ( aHanu3, 06001IeHre, MOJEIMPOBAaHNE, aHAJIOTHS, MHAYKIUS) IPYU U3YUYEHUH DJIEMEHTOB
KBAaHTOBOU (DH3HKH.

K.P. No 8 «DnmeMeHThl KBaHTOBOM (PH3UKI».

Bcenennas (12 q)

Crpoenue u macmtadbl Beenennoit. ['eonieHTprueckast ¥ TeTMOIEHTpUYECKasi CUCTEMbI MUPA.
3akoHbI ABWKEeHHS TutaHeT. CTpoeHue U MacTabbl COJTHEUHOU cucteMbl. Pasmepsl mianeT. Cuctema
3emnsa-Jlyna. [IpunuBsl.

Bunumoe nBrxenue mnaner, 38e31, Connua, Jlynsl. @asel JIynsl. [1nanera 3emisa. Jlyna-
€CTeCTBEHHbIN cnyTHUK 3eMiid. [lmanetsl 3eMHol rpymnbl. [L1aneTei-rurantel. Masibie Tesia CoJIHEUHOM
CUCTEMBI.

ConneyHasi cucTeMa- KOMIUIEKC TeJl, UMEIOIUX 0011ee MpoucxoxaeHue. MeTo bl
aCTpOHOMHUYECKUX uccienoBanuil. Pannoreneckonsl. CrieKTpaibHbIil aHaIN3 HEOECHBIX Tell.

2 ypOBEHb.

JIBuKeHHe KOCMUYECKIX 0OBEKTOB B TIOJIE CUJIBI TATOTEHUS. Vcronbp30BaHne pe3ynbTaToB
KOCMHMYECKUX UCCIEAOBAaHUIN B HAYKE, TEXHUKE, HAPOIHOM XO3SIICTBE.

JLP. Ne 5 «Onpenenenue pa3MepoB JIYyHHBIX KpaTEPOBY.

JI.P. Ne 6 «OmnipeeneHue BBICOTBI U CKOPOCTH BBIOpOCA BEIIECTBA U3 BYJIKaHA Ha CITYTHHKE
FOnurepa No».

K.P. Ne 9 «Bcenennas».

JIaGopaTopHBIii OIBIT

M3yuenue hoTorpaduii nmaaHeT, KOMET, CITYyTHUKOB, MOJy4YEHHBIX C IOMOIIbI0 HA3EMHBIX U
KOCMUYECKUX HAOIIOICHUH.

[InanupoBaHHBIE pE3yNbTATHI

Ha ypoene 3anomunanus

Ha3zvisamy:

(dbuznuecKre BeIHMUMHBI U UX YCIIOBHBIE 0003HAYCHMS: 3B€3/IHAs BeJIHUrHA (M), pacCTOsHHUE JI0
HeOecHbIX Tel (I); eMUHUIIBI THX BEIMYUH: TIK, CB.TOJ;

noHsATUA: co3Be3nusa bonbias Measeauna u Manas Mensenuua, minanersl COTHEUYHON CUCTEMBI,
3BE3JJHBIE CKOIUICHUS

aCTPOHOMMYECKHE MPUOOPHI M YCTPONUCTBA: ONTUYECKHUE TENECKOIIBI U PAIUOTEIECKOTIbI;

¢a3sl JlyHsr;



OTJINYME TEOLICHTPUYECKON CUCTEMBI MUPA OT I€JIMOLICHTPUYECKOM.

Bocnpoussooumu:

OIIPEETICHUS IOHATUI: aCTPOHOMUYECKAs €IMHULIA, CBETOBOM I'0Jl, 30AMaKaIbHbIE CO3BE3 /U,
TEOLICHTPUYECKAs U IEIUOLICHTPUYECKAst CUCTEMbI MUPA, CUHOIMYECKHUM MECSL, CUACPUYECKUN MECLI;

MOPSLIOK PAcIoIoKeHus I1aHeT B COTHEUHOM cucTeMe; MOHSTHE COJIHEYHOI'O U JIYHHOIO

3aTMEHHIA; SIBIICHHS: TPHJIMBOB U OTJIMBOB, METEOPa U
METEOpHTA.

Onucvleams.

HaO0JII0TaeMOE CYTOYHOE JBMKCHHE HEOSCHOM Cephl; BHUIUMOE TIETJICOOpa3HOE JIBIKECHUE
IUTaHET;

['eonieHTpHUYECKYIO U TeIHMOLEHTPUYECKYIO CUCTEMBI MUpa; U3MeHeHUs (a3 JIyHbl.

JBuxenue 3emiin BOKpYr CoJIHIIA, 3JIEMEHTHI JIYHHOW IOBEPXHOCTH, SIBJICHUE IIPELIECCUH,
M3MEHEHHE BUJ]a KOMEThI B 3aBUCUMOCTHU OT paccTossHus 10 CoHia.

Ha ypoene nomunanus

[IpuBouTE IpUMeEpHl: HEOECHBIX TeJl, BXOAIIMX B cocTaB BeeneHHOH, mitaHeT 3eMHOU Ipymibl U
IUIAHET-TUTaHTOB, MaJibIX Tel COJIHEYHON CHCTEMBI, TEIECKOTIOB: pePpakTOpoB U pedIeKTopoB,
PaZMOTENECKOIIOB; PAa3INYHBIX BUI0B U3IYy4ECHUs] HEOECHBIX TEJ; pa3IMYHbIX 110 (POpMe CIIYTHHUKOB
IUTaHET.

OOBsACHATH: NeTie00pa3Hoe ABIKEHUE TUIaHEeT; BOSHUKHOBEHHUE NMPUIIMBOB Ha 3eMJle; IBUKEHUE
nosiroca Mupa cpenu 3B€3/1; COTHEUHBIE U JIYHHbBIE 3aTMEHUS; IBJICHHE METE0pa; CYIIECTBOBAHUS
XBOCTOB KOMET; MCIIOJIb30BaHUs PA3IMYHBIX CIYTHUKOB B aCTPOHOMHH U HApOJHOM XO3SIMCTBE.

OneHuBaTh: TEMIIEpaTypy 3BE3/ MO UX IIBETY.

Ha ypoBHe npuMeHeHHs B TATUYHBIX CUTYaITASIX

YMeTh: HaX0AUTh Ha Hebe HauboJsiee 3aMEeTHbIE CO3BE3/IUS U SIPKUE 3BE3IbL;

OTHCHIBATh: OCHOBHBIE TUITbI HEOECHBIX TEJN U ABICHUM BO BeenenHol, ocHOBHBIE OOBEKTHI
CoJIHEUHOU CHUCTEMBI, TEOPHUH TPOUCXOKAEHUSI COTHEYHON CUCTEMBI; ONPENETATh pa3Mepbl
oOpa3oBanuii Ha JIyHe; paccUUThIBaTh AATy HACTYIUICHUS 3aTMEHUI; 000CHOBBIBATh UCIIOJIb30BAHUE
HCKYCCTBEHHBIX CYTHUKOB 3€MJIM B HAPOJHOM XO35KCTBE U HAYYHBIX MCCIIEIOBAHMSIX.

[TpuMeHsTh: MapHUKOBBIN PPEKT 171 00BICHEHUS YCIOBUM HA IJIaHETaX.

YMeTh: MPOBOAUTH MPOCTEHIITNE AaCTPOHOMHYECKUE HAOIIIOICHHUS;

OO0bsacHATh: u3MeHenue a3 JIyHnsl, paznuuue MexIy T€OLEeHTPHUUYECKON U MeIMOICHTPUYECKOM
CUCTEMaMH MHPA;

OnuceiBaTh: OCHOBHBIE OTJIMYUS TUIAHET —TUTAHTOB OT IUIAHET 3€MHO IpyMIbl, (PU3UYECKUe
npoueccel 06pazoBanusi CONHEYHON CUCTEMBI.

Ha ypoBHe npuMeHeHHs B HECTAHIAPTHBIX CUTYALUAX

O0600maTe: 3HaHUA: 0 PUINYECKUX PA3INYUAX [UIaHET, 00 00pa30BaHUM IJIAHETAPHBIX CUCTEM Y
JIpYrux 3BE3.

CpaBHuBaTh: pa3Mepbl HEOECHBIX TEJ; TEMIIEPaTyPhl 3BE3/] PA3HOTO IIBETA; BOZMOKHOCTH
HA3eMHBIX U KOCMHUYECKUX HAOIIOACHUN.

[IpuMeHSTH :MoTydYeHHbIe 3HAHUS ISl OObSICHEHUSI HEU3BECTHBIX paHee HEOECHBIX SBJICHUN U
MIPOLIECCOB.

[ToBTOpenwue (1149), peseps (4 yaca).



TemaTn4veckoe IJIAHUPOBAHUE C YKA3aHUEM YaC0B HaA OCBOCHUE pa3jaejia

Paznen Kosmmuectso KomnuectBo
4acoB 10 4acoB Mo paboueit
roCyJIapCTBEHHOMN [porpamMmme
nporpaMmme

3aKOHBI MEXaHUKH 25 31

MexaHn4decKue KoJIeOaH s ¥ BOJTHBI 7 8

DNeKTpOMarHUTHbIE KOJIeOaHus 1 13 20
BOJTHBI

DnemMeHTbl KBaHTOBOM (pU3UKH 9 16

Bcenennas 8 12

[ToBTOpenwue. Pesepn 8 12

Hroro 70 99




TemaTuueckoe IJIAHUPOBAHME C YKAa3aHUEM KOJINYECTBA YaCOB HA OCBOCHUE
TEMBbI.

99 yacos (33 Hexen/3 yaca B HeleJI10)

Paznen Ne Tema ypoxka KomnnuectBo
ypoka 9acoB
3aKOHBI MEXaHUKH 1/1 OCHOBHBIE TTOHATHS MEXaHUKH. 1
I
2/2 | PaBHOMEpHOE NPSAMOJIMHEHHOE ABHKCHUE. 1
I'padmaeckoe npepcraBIeHNEe paBHOMEPHOTO
TIBUKCHUSI.
3/3 | Pemienue 3a1au Ha paBHOMEPHOE MPSIMOJIMHEHHOE 1
TIBUKCHHE.
4/4 OTHOCUTENHHOCTh MEXaHUYECKOTO JIBIKCHUSL. 1
BxonHoe TecTupoBaHue
5/5 VYckopenune. PaBHOyCKOpEeHHOE MPSAMOTHMHEHHOE 1
JIBUKCHHE
6/6 | I'paduku 3aBUCIMOCTH CKOPOCTH OT BPEMEHH TIPU 1
PaBHOYCKOPEHHOM JBWKCHUN
717 [Tepemernienne mpu paBHOYCKOPECHHOM 1
MIPSMOJIMHEHHOM JIBH)KCHHN
8/8 Pemenne 3agau Ha paBHOYCKOpPEHHOE 1
MPSIMOJIMHENHOE ABM)KCHUE.
9/9 Jlabopatopnast padora Ne 1 «MccnenoBanue 1
PaBHOYCKOPEHHOTO NPSIMOJIMHEWHOTO ABM)KEHUS»
10/10 | CBobGoaHOE TTaieHuE 1
11/11 | JIBmkeHue Teja Mo OKPY:KHOCTH C MIOCTOSHHOM 110 1
MOJIYJIO0 CKOPOCTBIO
12/12 | Pemenue 3ama4 «3aKOHBI JBUKCHUS KHHEMATHK 1
13/13 | O6o6IeHne MaTepraa o TeMe « 3aKOHBI 1
JIBUKCHHS] KHHEMATHUKI)
14/14 | Ilepssiii 3akoH HeroTOHA. 1
15/15 | BzaumopelicTBue Ten. Macca u cuna 1
16/16 | Bropoii 3akon HproToHa. 1
17/17 | Tperuii 3axon HeroToHA. 1
18/18 | JIBmxeHHE HCKYCCTBEHHBIX CIYTHUKOB 3E€MITH. 1
19/19 | HeBecoMOCTh U TEpErpy3KH. 1
20/20 | JIBmxeHMe Tela Mo JeHCTBUEM HECKOIbKUX CHIL 1
21/21 | Pemeunue 3agau 1
22/22 | KonrtponbHas padoTa 1o Teme « OCHOBEI 1
MEXaHUKH. 3aKOHBl HploTOHA»




23/23 | Umnynbce Tena. 3aKOH COXpaHCHUS UMITYJIbCa.
PeaktuBHOE NBHKEHUE.

24/24 | Pemenue 3agau

25/25 | Mexanuueckas paboTa U MOIIHOCTb

26/26 | Pemenue 3amaq

27/27 | PaboTa u moTeHIMAIbHAS SHEPTHSI

28/28 | PaboTa u KMHETHYECKAs SHEPTUS

29/29 | 3akoH cOXpaHEHUs] MEXaHHUYECKOI SHEPTUH

30/30 | Pemenue 3agau. O000OIIEHNE 3HAHUH 10 TEME
«3aKOHBI COXPaHEHUSD).

31/31 | O6oOIIeHHEe MaTepHaa Mo TeMe «3aKOHbBI
COXPaHEHSD

Mexanunueckue 32/1 | MaremaTH4ecKHii U PY>KUHHBII MasTHUKA
KoJIeOaHus U BOJIHBI

84 33/2 | Ilepuon xonebaHuit MATEMATHIECKOTO H
HPY)KI/IHHOFO MasATHUKOB

34/3 | JlTaboparopHas pabota Ne2 «M3yuenue KoacOaHmit
MaT€MaTHYECKOT0 U MPYKMHHOTO MasiTHUKOB"

35/4 | JTaboparopuas padota Ne 3 « M3mepenue
YCKOPEHUs1 CBOOOTHOTO TaJICHHSI C TIOMOIITBIO
MaTEeMaTHYECKOTO MasITHUKAY

36/5 | BeiHykaeHHBIE KOJIeOanus. Pe3onanc

37/6 | Mexanuueckue BOJIHBL. Pemenue 3agau

38/7 | CroiicTBa MEXaHMYECKUX BOJIH.

39/8 | KourpoabHas pabota 1o reMe «MeXaHHUECKUE
KOJICOAHHUS U BOJIHBI »

OnexktpomarautHbie | 40/1 | SIBneHME 31€KTPOMArHUTHON WHIYKIIKH.
KoJIeOaHUs U BOJIHBI

20 g 41/2 | MarsuTHsbI MIOTOK.

42/3 | HanpasieHre HHIYKIIHOHHOTO ToKa. [IpaBuiio
Jlenra.

43/4 | JlaboparopHas paboTa Ne4 «3yueHue SBICHUS
AJIEKTPOMArHUTHOW MH]TYKIIUU »

44/5 | CaMOMHIYKIIHS

45/6 | Kongencarop

46/7 | KosnebaTeabHBIN KOHTYP.

47/8 | CBOOOIHBIE TIEKTPOMArHUTHBIC KOJICOAHUS

48/9 | BeiHyXJCHHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMSI

49/10 | [lepeMeHHBIH TEKTPUIECKHUI TOK.




50/11 | Tpaucdopmarop.

51/12 | Pewenue 3anau

52/13 | [lepenaua 3MEKTPUYECKOI SHEPTUU.

53/14 | OGoOmeHre MaTepraia Mo TEME
«DNEKTPOMArHUTHAS WHIYKIIHSD)

54/15 | DneKTpOMarHUTHBIC BOJHBI

55/16 | Hcnosib30BaHUE JIEKTPOMATHUTHBIX BOJIH JIJISI
nepenayn nHHOpMaIu

56/17 | CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH

57/18 | DnekrpomMarHuTHas IPUPOJA CBETA

58/19 | llIkana 31€KTPOMArHUTHBIX BOJH

59/20 | KourtposbHas paboTa 1o TeMe DIeKTPOMarHuTHhIC
KoJieOaHusl U BOJIHBD)

DNeMeHTHI 60/1 | ®otorddext. Perrenue 3agay.
KBaHTOBOM (hM3UKH
164 61/2 | Ctpoenue aToma.

62/3 | CriekTpbl UCTTYCKAHUS U TIOTJIOIICHHS

63/4 | PamnoakTUBHOCTb.

64/5 | CocraB aTOMHOTO sijipa

65/6 | PagnoakTHBHBIE MTPEBPAIICHHUS

66/7 | Smepubic cuibl. KpaTkoBpeMeHHAss KOHTPOJIbHAS
pabota

67/8 | SlmepHble peakIUH.

68/9 | JlebekT Macchl. DHEPreTHUCCKHIA BBIXO SIIEPHBIX
peakiui

69/10 | Pewmenue 3amau

70/11 | Jlenenwue simep ypana. Llennas peaxius.

71/12 | SnepHsblit peakTop. SaepHas sHEpreTHKa

72/13 | TepmosiiepHBbIC pEaKIHU.

73/14 | eiicTBUs paAMOAKTHBHBIX H3IYUYCHUN U UX
IpUMEHEHHE.

74/15 | DneMeHTapHbIC YACTHIIBL.

75/16 | OGoOIIeHNEe MaTeprana Mo TeMe «DJIEMEHTBI
KBaHTOBOW (DH3HKH)

Bcenennas 12 u 76/1 | Ctpoenue u macimtadbl Beenennoi
77/2 | Pa3BuTHE IIpENCTaBICHUI O CUCTEME MUpA.




78/3 | Ctpoenue u maciitadbbl BeeneHHOM 1
79/4 | Cucrema 3emus — JIyHa 1
80/5 | dwusmnueckas MpupoIa IIAHETHI 3eMIs U € 1
€CTECTBEHHOI'O CITyTHUKA JIyHBL.
81/6 | Jlaboparophas padota Ne5 «Onpezencaue 1
pa3MepOB JIYHHBIX KPATEPOBY.
82/7 | IlnaneTs 1
83/8 | Jlaboparopuas padota Ne6. «OnpeeneHne BbICOTHI 1
¥ CKOPOCTH BBIOpOCA BEIIIECTBA U3 ByJIKaHa Ha
cnyrHuke Onurepa Moy.
84/9 | Mansie Tena COTHEYHON CHCTEMBI. 1
85/10 | ConHeuHas cucTeMa- KOMIUIEKC TEJT ,MMEIOIIINX 1
00111e€ MPOUCXO0KICHHE.
86/11 | Mcmonb30BaHUE pe3yIbTaTOB KOCMHUYECKUX 1
HCCIIEIOBaHU B HAyKe, TEXHUKE U HAPOTHOM
XO3SHCTBE.
87/12 | O6oOeHne MaTepruana 1o Teme «Bceenennasny. 1
[ToBTOpEHME. 88/1- | INoBTropenue. MexaHUUECKHE SABICHUS 2
Peseps. 154 89/2
90/3- | MosekynspHas pu3rKa U TEpMOTUHAMUKA 2
91/4
92/5- | DieKkTpUYeCKUE, MArHUTHBIC U KBAHTOBBIC SIBJICHHUS 2
93/6
94/7- | UtoroBas KOHTpOJIbHAs paboTa 2
95/8
96/9 | Ananus x/p. PaboTa Hax omuOKaMu. 1
97/10- | ®usuKa: UCTOPHS OTKPBITUI U CBEPIICHHUI. 2
98/11 | 3akoHOMEpHas CBS3b U MO3HABACMOCTD SIBJICHHI
npUpobl. «MBI IO3HAEM MIPUPOIBI TAWHBL, YTO
CKPBITHl MHO)KECTBOM JIMUHH. . .)»
99 Pesepr 1
HUTOI'O 99
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