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IlosicHuTeNbHAS 3aIUCKA

[Iporpamma Kypca 1o BeIOOpY Ha YpOBHE OCHOBHOTO O0IIEro 0Opa3oBaHMs COCTaBIICHA Ha
OCHOBE TOJIOKEHHI U TpeOOBaHMUII K pe3y/bTaTaM OCBOCHHUS Ha 6a30BOM ypOBHE OCHOBHOM 00pa-
30BaTeNIbHOMN Mporpammel, npeactaBieHHbIx B DI'OC 00O, a Takke ¢ yuéroM QenepaibHOi pa-
6oueli mporpaMMel Bociutanus 1 KoHneniuu npernogaBanus yaeOHoro npeamera «Dusukay.
Copepxanue mporpaMMbl Kypca HampaBleHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYYAIOIIMXCSI U OPTaHU3AIUI0 H3Y4YeHUs! (PU3UKU Ha JEATEIbHOCTHOW OcHOBe. B
nporpamme o (U3MKe YIUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO MpeIMeTa B pean3aiuy TpedboBa-
Huit ®I'OC OO0 k miIaHupyeMbIM JIMYHOCTHBIM U METaIllpeIMETHBIM pe3ysbTataM OOy4deHHUs], a
TaKXKe MEXITPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX yIEOHBIX IPEIMETOB HAa YPOBHE OCHOBHOTO
o011ero 00pa3oBaHUsI.
[Iporpamma kypca mo BbIOOpPY YCTaHaBIMBAaeT paclipesieiieHre yueOHOro marepuaiia o
BCEM rojJiaM 00y4eHHUsl, MpeagaraeT IpUMEpHYIO MOCIeA0BaTEIbHOCTh U3yUEHHs] TEM, OCHOBAH-
HYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJIEPKaHUs U yu€Te BO3pacTHBIX 0coOeHHOCTel 00yua-
FOLIUXCS.
[Iporpamma pa3paboTaHa C LI€TbI0 OKa3aHUS METOANYECKON MOMOIIM YYUTEIIO B CO3JaHUH
paboyeil mporpaMMbl 10 y4eOHOMY MTpPEIMETY.
®dwusmKa SBISAETCS CHCTEMOOOPA3yIONIMM JUTSl €CTECTBEHHO-HAYYHBIX yUEOHBIX IPEMETOB,
MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBIECHUH, N3y4aeMbIX XUMUEH, OHO-
JIOTHEH, aCTPOHOMHUEH M (PU3NUYECKOM Teorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO Kap-
TUHY MHpa, IpelocTaBisieT HauboJiee sicHble 00pa3Libl IPUMEHEHHs HAyYHOT'O METO/1a TIO3HAHMS,
TO €CTh CIIOCO0A MOJyYEHUS TOCTOBEPHBIX 3HAHUH O MUpE.
OnHa 3 TJIaBHBIX 33724 (PU3UYECKOTO 00pa30BaHMs B CTPYKTYpeE 00111ero oOpa3oBaHus CO-
CTOUT B ()OPMHUPOBAHUU E€CTECTBEHHO-HAY4YHOIH I'paMOTHOCTH M MHTEpeca K Hayke y oOydaro-
LIUXCSL.
N3yuenue kypca 1o BeIOOpY Ha 0a30BOM YpOBHE IPEINOIAraeT OBIaJICHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YyIOLIMMH €CTECTBEHHO-HAYYHYIO I'PAMOTHOCTb:
® HAy4yHO OOBSCHSATH SIBJICHUS;
® OIICHUMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOTO UCCIIEIOBaHMS;
® UHTEPHPETUPOBATh JAHHBIC U MCIIOJIb30BaTh HAYYHBIE J1I0KA3aTENbCTBA AJIS I10-
Jy4€HUs BBIBOJIOB.
Ienu u3ydenus Kypca Ha ypoBHE OCHOBHOIO 00111ero oOpa3oBanus onpenenensl B Konnern-
UM IpernoiaBaHus yueOHoro npeamera «dusnka» B 00pa3oBaTeNbHBIX OpraHuzanusax Poccuii-
ckoif denepary, pealu3yroluXx OCHOBHbIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbI, YTBEP)KAEHHON
pemenreM Kosterun MunucreperBa npocsetienus Poccuiickoit @eneparuu (mpoTokos oT 3 1e-
kabps 2019 r. Ne I1K-4BH).
Hean u3yvyenus:
e npuoOpeTeHHe MHTepeca U CTPEMIICHUS OOydYaloUIMXCsl K Hay4YHOMY M3Y4YEHHIO TpU-
POJIbI, pPa3BUTHE UX UHTEIJIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMHUPOBAHUE HCCIIEOBA-
TEJIbCKOTO OTHOIIEHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (QyHIaAMEHTAIBHBIX 3aKOHOB (DM3UKH;



(dbopmMupoBaHUe TPEACTABICHUN O PO (PU3MKH JUIS Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE TMPEJICTABICHUA O BO3MOXHBIX cdepax Oynymieil nmpodeccuoHanbHON nes-
TEJILHOCTH, CBSI3aHHOM C (PM3UKOM, MOArOTOBKA K JalbHEHIIEMy OOY4EHHIO B 3TOM
HaIlpaBJICHUH.

JlocTmkeHHe dTUX TeJIel TPOrpaMMBbI 1o PU3UKe Ha YPOBHE OCHOBHOTO 0011ero oopa3osa-
HUsI 00ECTICUNBACTCS PEIICHUEM CIICIYIOIIUX 3a]a4:

HpI/IO6peT€HI/Ie 3HaHUHU O AUCKPECTHOM CTPOCHUH BCHICCTBA, O MCXaHNYCCKUX, TCIINIOBLIX,
OJICKTPUYCCKHUX, MAHUTHBIX 1 KBAHTOBBIX ABJICHUAX

pHoOpeTeHne YMEHUIN ONUCHIBAaTh U OOBACHATh (U3NYECKUE SIBJICHUS C HCIOJIb30Ba-
HHUEM IMOJTYUCHHBIX 3HaHHI>i;

OCBOEHHE METO/IOB PELIECHUs MPOCTEHIINX PacUETHBIX 3a/1a4 C UCIOJIb30BaHUuEM (PU3H-
YECKUX MOJEIJIEH, TBOPUYECKUX U NPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOII0AATh MPUPOJHBIE SIBJICHUS U BBIIIOJHATDH OIBITHI, JIAOOpaTop-
HBIC pa6OTBI 1 OKCIICPUMCHTAJIBHBIC UCCIICAOBAHMA C NCITIOJIBb30BAHUEM U3MEPHUTCIIbHBIX
11002 (5[0

OCBOEHHE TIPUEMOB pabOTHI ¢ MHPOpMaIUei HU3NIECKOTO CONEpIKaHMs, BKITFOUasi HH-
(bopMaumo 0 COBPEMCHHBIX NOCTHXXCHUAX (bHSI/IKI/I, AHAJIN3 U KPUTHUICCKOC OLICHUBAHUEC
nHpopMaIuu;

3HAKOMCTBO CO chepamu Tpo(hecCHOHATEHON NeATeTbHOCTH, CBI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAaHHBIMU Ha JJOCTHKEHUSIX (PU3HUECKON HAYKH.

DNEeKTUBHBIA Kypc 10 (PU3HKE paccunuTaH Ha Tof (34 yueOHBIX HEACNN).

Ha ypoxkax npeanycMmaTpuBaetcsi 63 0TMeTOYHAasi cucTeMa padoThl. PyOexHbIi KOH-
TPOJIb IPOBOAUTCA B KOHIIE roAa. OueHka “3auTeHo’ cTaBUTCS MpH BbinoaHeHuu 75-100% 3ana-
Hus. [Tocne 3aueTHOM paboOTHI 3arIaHupoBaHa padoTa HaJl OIIHOKaMHU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI
IO IPEAMETHOMY KYPCY «CWJIbI B IPUPOIE»

I/IsyquHe (bHSHKPI Ha YPOBHC OCHOBHOI'O 0611[61"0 O6p330BaHI/IH HaIIpaBJICHO HA OOCTUIKC-

HHC JIMYHOCTHBIX, MCTAIIPCIMCTHBIX U IIPCIMCTHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pE3yIbTAaTC U3YUYCHUA KYypCa 6y,HYT C(bOpMI/IpOBaHLI CJICAyromue JTNIHOCTHBIC PC3YIIb-
TaThbl B 4aCTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

— IMPOSABJICHUC HUHTEPCCAa K HUCTOPUHU U COBPEMCHHOMY COCTOSAHHIO pOCCHﬁCKOfI (1)I/I3I/I‘IGCKOﬁ

HayKH;

— OHCHHOCTHOC OTHOINICHUC K JOCTUKCHUAM pOCCHﬁCKHX y‘{éHLIX—-(i)I/ISI/IKOB;

2) rpa’KIaHCKOI0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:

— I'OTOBHOCTb K aKTUBHOMY Y4aCTHIO B O6CY)K)1€HI/II/I O6H.[CCTBCHHO SHAYUMBIX U S THYCCKUX MPO-

6J'ICM, CBA3aHHBIX C ITPAKTHYCCKUM IPUMCHCHUEM JOCTHKEHUM (I)I/I3I/IKI/I;

— OCO3HAHHE BAXHOCTU MOPATbHO--3TUYECKUX MTPUHIIUIIOB B JIESITEILHOCTH YUEHOTO;
3) 3¢TeTH4YeCKOr0 BOCIIUTAHMS:



— BOCIIPUSITHE SCTETHUECKUX KaueCcTB (PU3MUECKON HAYKU: €€ TapMOHHYHOTO IMOCTPOCHUS, CTPO-
FOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'O NMO3HAHMS:

— OCO3HAHHWE IICHHOCTH (PU3UYECKON HAYKH KaK MOIIIHOTO HHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTHH, BAXKHEHUILIEH COCTABJIAIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOU JIFOO03HATEIBHOCTH, MHTEPECA K UCCIIEIOBATENBCKON JEATEIHHOCTH,

5) dopmupoBanus KyJbTYpPbl 310POBbS U IMOIMOHAIBLHOIO 0J1IATONOJYYHS:

— OCO3HaHHWE LIEHHOCTH 0e30MacHOro o0pa3a >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BKHOCTH IIPABII O€30TIACHOTO MOBEICHUS HA TPAHCIIOPTE, HA I0POTraX, C JEKTPUIECKUM U TETl-
JIOBBIM 000PY/ZI0BaHUEM B IOMAIIHUX YCIOBUSIX;

— c(OpMHPOBAHHOCTh HaBBIKA pedICKCHH, MPU3HAHUE CBOETO IMpaBa Ha OIIMOKY M TaKOTO K€
MpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOT0 BOCIIUTAHUA:

— aKTHBHOE y4acCTHE B PEIICHUH MPAKTUIECKUX 3a7a49 (B paMKaX CeMbH, 00pa30oBaTeILHOM Opra-
HU3AIMH, TOPOJa, Kpas) TEXHOJOTUYECKON M COIMATBPHOW HANPABJICHHOCTH, TPEOYIOIMHUX B TOM
gucie U GU3NIECKUX 3HAHU;

— WHTEpEC K MPaKTHUYECKOMY U3YUCHHIO MTPOoeCcCuii, CBSI3aHHBIX C (DU3UKOM;

7) 3K0JIOTHY€eCKOr0 BOCIIMTAHUA:

— OpHUEHTAalUs Ha TPUMEHEeHNEe PU3NUEeCKUX 3HAHU JJIs pelIeHus 3a7a4u B 00JacT OKpy»Karolei
Cpelbl, MUIAHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOJKHBIX IMOCIEICTBUI ISl OKPYKAIOIIEH
Cpelbl;

— OCO3HaHHUE TTI00aTBHOrO XapaKkTepa dKOJOTHYECKUX MPOOJIeM U IMMyTeH UX pelIeHMUs,;

8) apanTanmuu K U3MEHSIOMIUMCS YCJIOBUAM COIMATBHON M IPUPOJIHOM Cpeabl:

— NOTPEOHOCTH BO B3aUMOJCHCTBUU IPU BBHIMOJIHEHUH HUCCIEIOBAaHUI U MPOEKTOB (PU3NYECKOU
HaIlPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JPYTHUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IESITEIIbHOCTD;

— noTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHHI, B TOM uncie GOpMyIupoBaTh UJIEH, OHSITHUS,
TUNOTE3bI O (PU3HUECKUX 00BEKTaX U SIBICHUSIX;

— OCO3HaHHE JePHUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00acTH (DU3HKH;

— IUIAaHUPOBAHHUE CBOETO PAa3BUTH B MPUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUM;

— CTpEeMJICHUE aHAJM3UPOBATh U BBISBJIATH B3aUMOCBSI3U MPUPOJIbI, OOIECTBA U SKOHOMHUKH, B
TOM YHCJI€ C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

— OIICHKA CBOMX JICUCTBUIA C YUETOM BIMSIHHSI HA OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX II100abHBIX
MOCJIEICTBU .

METANIPEAMETHBIE PE3YJIbTATbBI
B pesynbTare ocBoeHuUs MporpamMmMbl O (pU3MKe Ha YpOBHE OCHOBHOT'O 00I1ero oopa3oBa-
HUS y o0yyaromierocst 0yayT copMrUpoBaHbl MeTanpeIMeTHbIE Pe3yIbTaThl, BKIIOYAIOIIHE 110~

3HABATCJIbHBIC YHUBCPCAJIbHLIC y‘-IC6HBIC ,Z[CﬁCTBPIH, KOMMYHUKAaTUBHBIC YHUBCPCAJIbHLIC y‘-IC6-
HBIC ﬂeﬁCTBHﬂ, PErYIATHUBHBIC YHUBCPCAJIIBHBIC y‘{e6HBIC JIEeNCTBUA.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIE Y4eOHbIC el CTBUSA



Ba3oBble Jornueckue aeiicTBUA:

BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU 0OBEKTOB (SBICHHIA);
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKammu, OCHOBAHUS It 0000IeHUS
Y CpaBHEHHS,

BBISBJIATH 3aKOHOMEPHOCTH W TMPOTHBOPEUHS B paccCMaTpUBaeMbIX (pakTax, ITaHHBIX U
HAOIIOJICHUSX, OTHOCSAIIUXCS K (PU3UICCKUM SIBIICHUSIM;

BBIABJIATH NPUYHUHHO--CJICACTBCHHLIC CBA3H IIPU U3YUCHUUN (1)I/ISI/I‘-ICCKI/IX SIBJICHUH 1 Inpo-
ECCOB, ACIaTh BBIBOJbLI C UCIIOJIL30BAHUEM ACAYKTHBHBIX U MHAYKTUBHBIX YMO3aKIIIO-
LIGHI/H\/'I, BBIJIBUT'aTh TUIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘~ICCKI/IX BCJINYNH,

CaMOCTOSITENIbHO BBIOMPATh CI0C00 pelieHust yueOHoi pusnueckoit 3a1auu (cpaBHEHUE
HECKOJIbKUX BAPHAHTOB PEIICHHS, BBIOOP HanOoJIee MOIXOIAIIEr0 ¢ y4ETOM CaMOCTOS-
TCJIbHO BBIJCIICHHBIX KpI/ITepI/IeB).

Bba3oBble ucciienoBarejbCcKHe AeiCTBHS:

HCII0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKUH HHCTPYMEHT TTO3HAHUS;

MIPOBOJIUTH [0 CAMOCTOSATEIBHO COCTABIIEHHOMY IIJIaHY OTIBIT, HECTOXKHBINA (PU3UUECKUIN
AKCTIEPUMEHT, HeOOJIBIIIOE NCCIIeI0BaHNE (PU3MUECKOTO SIBICHUS;

OIICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh HHPOPMAIHUIO, ITOJIYYEHHYIO B X0OJI€ UC-
CJICZIOBAaHUS MITH SKCIIEPUMEHTA,

CaMOCTOSTENHHO (OPMYIMPOBATh 0OOOIIEHHSI W BBIBOJIBI IO PE3yJIbTaTaM IMPOBEACH-
HOTO HAOIIOCHUS, OTIBITA, UCCIICAOBAHMS,

MPOTHO3UPOBATh BO3MOYKHOE JNANbHEHIIee pa3BUTHE (PU3UUYECKHUX MPOIECCOB, a TAKKE
BBIJIBUTATh MPEIIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

MPUMEHSTh Pa3IUYHbIE METObl, MHCTPYMEHTHI M 3aIPOCHI NPU MOUCKE U OTOOPE HH-
(dbopManuy WK JaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (pr3nueckoi 3a1a4u;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3IUYHBIX
BHUJIOB ¥ (JOPM MpPEACTABICHUS;

CaMOCTOSITENIBHO BHIOMPATh ONTUMANIBHYIO (pOopMy TIpeacTaBieHus HHGOPMALUU U HII-
JIOCTPUPOBATH PEIIaeMbIe 3314 HECIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHOH rpadu-
KOU ¥ X KOMOMHALIUSIMHU.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

B X0JIe 00CYX/IeHUs1 yueOHOTo MaTepHaa, pe3yJabTaToB 1ab0paTOpPHBIX paboT U MPOEK-
TOB 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaeMOi TeMbl U BBICKA3bIBaTh UACH, HAlle-
JIEHHBIC Ha PEelIeHHE 3a/Ila4l U ToepKaHue 01aroxkenaTelbHOCTH OOIIEHHS;
COTIOCTABJISATh CBOM CYXACHUS C CY>KJICHUSIMU IPYTUX YIACTHUKOB JHAIOra, OOHAPYKHU-
BaTh Pa3JIMuME U CXOJCTBO MO3UIUNI;

BBIPAKATh CBOIO TOYKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

MyOIMYHO MPEACTABIATh PE3yIbTaThl BHITIOJTHEHHOTO (PM3UYECKOTO OMbITa (IKCHEepH-
MEHTa, UCCIIE0BaHUs, IPOEKTA);

MMOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHTHOW U MHIUBUIYAIBHON pabOThI IPH
pelIeHnH KOHKPETHON (hru3ruecKoil mpoOiIeMsl;



MIPUHUAMATh LM COBMECTHOM JICATCILHOCTH, OPraHU30BbIBATh ICHCTBHS 110 €€ JTOCTH-
KCHHIO: PACIIPEICIIATE POJIH, 00CYKIATh POIIECCHI U PE3YIIbTaThl COBMECTHOM PabOThI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH;

BBITIOJIHATh CBOKO 4acTh PabOThI, JOCTHras Ka4eCTBEHHOI'O pe3yjbTara MO CBOEMY
HAIPAaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBHS C IPYTHMH YWICHAMH KOMAH/IbI;
OIICHUBATh Ka4eCTBO CBOCTO BKJIA/a B OOIIHIA MPOIYKT IO KPUTEPHSIM, CAMOCTOSITEIIHHO
chOpMYITHPOBAHHBIM yIaCTHUKAMH B3aHMOICHCTBHUS.

PerJIHTI/IBHbIe YHUBEpPCAJIIbHbIC y‘leﬁl—[ble JeHCTBUS

Camoopranu3anusi:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOIUX Ul pEeLICHUS
(bu3nuecKux 3HaHUI;

OPUEHTUPOBATHCS B PA3IMYHBIX OIX0AaX MPUHATHUS pelIeHUH (MHANBHUIyaIbHOE, TPU-
HATHUE PELIeHHs B TpYIIE, MPUHATUE PELICHUH IPyNIIon);

CaMOCTOSITENIBHO COCTABIISATh aJITOPUTM pEIIeHUs PU3NUECKON 3a/1a4K WM TIJIaHa Ucclie-
JOBaHMS C Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHU-
poBaTh MpejsiaraeMble BapUaHThI PEIICHU;

JIeNaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OIIEHKY CUTYalluu U IpeJyiaraTh IiaH e€ U3MEHEeHHUS,

OOBSACHATH MPUYUHBI TOCTIXKEHUS (HEJOCTHKEHHSI) pe3y/IbTaTOB ACITEIbHOCTH, 1aBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ICATEIBHOCTh (B TOM YHUCIIE B XOJ BBINOJHEHUS (PU3MUECKOTrO
WCCIIEIOBAHUS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOATEIHCTB, H3MEHUBIIMXCS CUTYa-
LU, YCTAHOBJIEHHBIX OUTMOOK, BO3HUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJIU U YCIOBHSIM;

CTaBUTH ce0s1 Ha MECTO JPYroro YeloBeKa B XOJIe CIIOpa WM AUCKYCCUU HAa HAyYHYIO
TEeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

MpHU3HABaTh CBOE MPABO Ha OIIUOKY MPH pelieHny GU3NUECKUX 3a/1a4 UK B yTBEpIKIe-
HUSX Ha HayYHBIE TEMbI U TAKOE K€ MIPABO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

HCII0JIb30BATh TMOHATHUSA: CUCTEMA OTCYETA, MaTepHaabHasl TOUKa, TPAEKTOPHsL, OTHOCH-
TEJIbHOCTh MEXaHMUECKOTO IBMKEHUS, nedopmanus (ynpyras, niacTudyeckas), TpeHHe,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh M MIEperpy3KH, LIEHTP THKECTH, abco-
JIIOTHO TBEPZOE TEJO, LIEHTP TSHKECTU TBEPJOTO TENIa, PABHOBECUE, MEXAHUUYECKHUE KOJIE-
0aHusl U BOJHBI, 3BYK, HH(QPaA3BYK U YIbTPa3BYK, dJIEKTPOMArHUTHbIE BOJHBI, IIKaja
9JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JalbHO30PKOCTh, CIIEKTPhI UCITyCKa-
HUS U TOTJIONIEHUs, allb(a-, 6eTa- 1 raMMa-u3JIydeHHsl, U30TOIIbI, siJiepHasi SHEPreTHKa;
pa3nuyarth sBJIEHUS (PABHOMEPHOE U HEPAaBHOMEPHOE NPSAMOJIMHENHOE ABH)KEHUE, PAB-
HOYCKOPEHHOE TPSMOJIMHEHHOE JBWXEHHE, CBOOOJHOE MajieHue Tej, PaBHOMEpPHOE



JBUKEHHE 110 OKPYKHOCTH, B3aUMO/IEHCTBUE TEJl, PEAKTUBHOE ABM)KEHUE, KOJIeOaTelb-
HOE JBIDKCHHE (3aTyXarollrie W BBIHYKJCHHbIE KOJICOaHUs1), PE30HAHC, BOJHOBOE JBH-
KECHHE, OTPAKEHUE 3BYKa, IPSIMOJIMHEHHOE PacpOCTPaHEHHUE, OTPAKEHUE U IIPEIIOMIIE-
HHE CBETa, [IOJJHOE BHYTPEHHEE OTPAKCHUE CBETA, Pa3JIOKEeHHUE OEJI0ro CBeTa B CIIEKTP
U CJIO’KEHUE CIIEKTPAJIbHBIX [IBETOB, AUCIIEPCHSI CBETA, ECTECTBEHHAS PaIMOAKTUBHOCTbD,
BO3HMKHOBEHHUE JIMHEHYATOrO CHEKTpa M3IY4YEHMs) MO0 ONMCAHHUIO HUX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHNUE;
pacro3HaBaTh MPOSIBIICHUE U3YYCHHBIX (PU3NYECKHX SBJICHUN B OKpPYXKAromeM Mupe (B
TOM 4Hclie (PU3NYECKHUE SBIICHHUS B MPUPOJE: NMPHINBBI U OTIUBHI, ABIKEHHE IJIAHET
ConHeuHOM cucTeMBbl, pEaKTUBHOE JIBHKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IIyHAMH, 3XO0, 1IBETa TE€J, ONTHYE-
CKHUE SIBJIEHUS B IPUPOJIE, OMOJIOTMUECKOe AEHCTBUE BUIUMOTO, YIbTPa(pHOIETOBOTO U
PEHTT€HOBCKOTO U3JyYeHUH, €CTECTBEHHBIN paJloaKTUBHbIN (JOH, KOCMUYECKHUE JIyUH,
PaZMoaKTUBHOE N3TydeHHE IPUPOIHBIX MUHEPAIOB, JIEMCTBHE paJUOAKTUBHBIX U3JTyde-
HUI Ha OPraHu3M YeJIoOBEeKa), PU 3TOM IEPEBOANUTH IPAKTHUUECKYIO 337a4y B yUeOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHM) (PU3UUECKUX SIBICHHUIA;

OTHCHIBAaTh U3yYCHHbIE CBOMCTBA TEN U (PU3NYECKUE SBJICHUS, UCIIONB3YS (PU3NUYECKHE
BEJIMYMHBI (CPEIHSSI U MTHOBEHHAsl CKOPOCTh Tella MPH HEPaAaBHOMEPHOM JBM)KEHHH,
YCKOpEHHE, MepeMeleHHe, MyTh, YIIoBas CKOPOCTb, CHJIa TPEHMs, CHJa YINPYrOCTH,
CHJIa TSKECTH, YCKOpEHHE CBOOOJHOIO NajeHHs, BEC Tesla, UMITYJIbC Tella, UMITYJIbC
CHJIBI, MEXaHHuecKasi paboTa U MOILIHOCTb, MOTEHIUAJIbHAS SHEPTHUs TeNa, MOJHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MOTEHLUAIbHAS SHEPIUS CKATON MPYKUHBI, KWHETUYECKAs
SHEPIHUs, MOJHAs MEXaHUYeCKasl SHEPIHsl, IEPUOJI U 4acTOTa KoJeOaHHH, 1I1MHA BOJIHBI,
I'POMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTb CBETA, IMOKA3aTelb MPEIOMIICHUS Cpelibl),
IIPU OIMCAHUU IPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICT UCIOJIb3YEMbIX BEJIMYMH,
0003HaueHMsI ¥ eIUHUIBI GU3NYECKUX BEIUYHMH, HAXOAUTh (POpMyJbl, CBA3BIBAIOIINE
JAHHYIO (U3NYECKYIO BETMUUHY C IPYTHMHU BEIMYMHAMM, CTPOUTH I'papUKH N3y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIINYMH;

XapaKkTepu30BaTh CBOICTBA Tell, GU3NUECKUE SIBICHHUS U MPOLECCHI, UCIOJIb3Ys 3aKOH
COXpAHEHMs SHEPruM, 3aKOH BCEMUPHOIO TATOTEHUS, HNPUHIMII CYNEPIO3ULUU CHII,
IPUHLUI OTHOCUTENbHOCTH ["anmuites, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBI OTPAKEHMs U MPEIOMJICHUS CBETa, 3aKOHbI COXPaHEHHsI 3apsA0BOTO U Macco-
BOT'O YMCEJ IPHU SJIEPHBIX PEAKLHUAX, IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHUPOBKY 3a-
KOHA U 3aIlMChIBAaTh €r0 MAaTEMaTHUECKOE BhIPAXKEHUE;

OOBSICHATH (PU3MUYECKHE MPOLIECCH U CBOMCTBA TeJl, B TOM YHUCIIE U B KOHTEKCTE CUTYa-
LIUI NPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATH INPUUMHHO--CJIEICTBEHHBIC
CBSI3U, CTPOUTH O00BSCHEHHE U3 2—3 JIOTMUYECKHUX IIaroB ¢ OMOpPOH Ha 2—3 M3y4EeHHBIX
CBOMCTBA (PU3NUECKUX SABICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a/1a4d (ONMUpPAIOLINecs Ha CUCTEMY U3 2—3 ypaBHEHUH ), HCHIOJIb3Ys
3aKOHBI U (OPMYJIBI, CBA3BIBAIONINE (PU3MUECKHE BETUUMHBI: HA OCHOBE aHAIU3a yCIo-
BHUS 33/1a4M 3aIIUCHIBATh KPaTKOE YCIOBHE, BBISBIATH HEJIOCTAIOIINE MM N30BITOYHBIE
JIaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /ISl peIIeHus], TPOBOIUTD pac-
YETHI U OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAYeHUS (PU3NYECKON BETUUNHBI;



pacmo3HaBaTh IPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH MPU TOMOIIN GU3UYECKUX METOJIOB,
UCTIOJIB3Ysl OTIMCAaHUE UCCIIEOBAHUS, BEIICTATH IPOBEPSIEMOE MPENOI0KEHNUE, OLICHH-
BaTh MPABUIBHOCTD MOPSAKA TPOBEICHUS UCCIICIOBAHUS, JCTIATh BBIBOBI, MHTEPIIPETH-
pOBaTh pPe3yabTaThl HAOIIOJCHUN U OTIBITOB;

MIPOBOJIUTH OIBITHI IO HAOIIOJACHUIO (U3NYCCKUX SBICHUN WU (QU3HUYSCKUX CBOWCTB
Tel (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHUsI YHEPTUH, 3aBUCUMOCTh
nepro/ia KoJIeOaHU MPYKUHHOTO MAsITHAKA OT MAcChl IPpy3a U ®KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUIUTY/Abl MAJIBIX KOJIEOaHUH, MPSIMOJIMHEHHOE pacTpoCTpaHeHHe
CBETa, pa3jioKeHue Oeoro CBeTa B CIEKTP, U3yUYeHUE CBOWCTB N300paKEHUS B TNIOCKOM
3epKaJie ¥ CBOMCTB N300paXKeHU MpeIMeTa B coOuparomiei TnH3e, HabJtoIeHue CIUIONI-
HBIX ¥ IMHEHYATHIX CIIEKTPOB U3JTYUEHHS ): CAMOCTOSATEIEHO COOMPATh YCTAHOBKY M3 H3-
OBITOYHOTO HAabOpa 00OPYHOBAHMS, ONUCHIBATH XOJ OIBITA U €TO Pe3yJbTATHI, (OPMY-
JUPOBATH BHIBO/IBI,

MIPOBOJIUTH NIPU HEOOXOJAUMOCTH CEPHUIO MPSMBIX H3MEPEHHIA, OTIPE/ICIIsisl CpeIHee 3Ha-
YeHHe M3MepseMoil BenuunHbl ((POKyCHOE paccTOssHHE coOMparoiel JUH3bI), 000CHO-
BBIBaTh BEIOOD crmocoba u3mepeHus (M3MepUTeILHOTO Ipudopa);

MPOBOJIUTH HCCIIEJIOBAHUE 3aBHUCUMOCTEH (PH3MUECKHX BEIMYHMH C HCIOJH30BAHUEM
MPSMBIX H3MEPEHUH (3aBUCHMOCTH ITyTH OT BPEMEHH TIPHU PABHOYCKOPSHHOM JIBFDKCHUHT
0e3 HavaJabHON CKOPOCTH, TIEPHO/Ia KoJIeOaHUH MaTeMaTUIeCKOTO MasgTHUKA OT JITHHBI
HUTH, 3aBUCUMOCTH YIJla OTPaXEHMsI CBETa OT yIJia MaJeHUs U yriia IpeJoMIIEHUs OT
yria majieHus): IUIaHUPOBATh HCCIEIOBAaHUE, CaMOCTOSTENIbHO cOOMpaTh YCTaHOBKY,
(buKcHpOBaTh Pe3yIbTATHI MOTYYEHHOHN 3aBUCUMOCTH (PU3MUECKUX BETUYHMH B BUIE Ta0-
JUI ¥ Tpa(UKOB, JIEJ1aTh BBIBOJIBI 110 Pe3yJIbTaTaM UCCIIEJOBAHMUS;

MIPOBOJIUTH KOCBEHHBIE U3MepeHusl GU3NYECKUX BEJIUUUH (CPEIHSSI CKOPOCTh U YCKOPe-
HUE Tella MPU PaBHOYCKOPEHHOM JBMKEHHH, YCKOPEHUE CBOOOJHOTO MajeHus, KECT-
KOCTbh MPYXUHBI, KOYPPUIIMEHT TPEHUSI CKOJIBKEHHUs, MEXaHHueckas paboTa ¥ MOII-
HOCTb, YaCTOTA U MEePUOJI KOoJIeOaHUI MaTEMaTHUECKOTO U IPY>KUHHOTO MAasiTHUKOB, OIl-
TUYecKasi cuia coOuparolel JIMH3bI, PalMOaKTUBHBIN (DOH): TUIAHUPOBATH U3MEPEHUS,
coOuparh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOIHATh U3MEPEHUS, CIEAys Mpeio-
KEHHOW MHCTPYKIIUU, BBIUUCIATH 3HAYCHUE BEIMYMHBI U aHAJIM3UPOBATh MOJyYCHHbBIE
PE3yNbTaThl ¢ Y4ETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUIA;

coOroAaTh npaBuja TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM 000py10Ba-
HUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKK M3YYEHHBIX (U3MUECKUX MOJENei: MarepualbHas
TOYKa, a0COJIFOTHO TBEPIOE TENO, TOUEUHBI UCTOYHUK CBETA, Jy4, TOHKAas JIMH3A, T1a-
HeTapHas MOJENb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO SI/1pa;

XapaKTepu30BaTh NPUHIUIBI JIEHCTBUS U3YyYEHHBIX NTPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YHUCIE: CIIUOMETP, AATYNKHU MOJIOKEHUS,
PacCcTOSIHUS U YCKOPEHHUs, paKkeTa, 3X0J0T, OYKU, IEPUCKOTI, oToanmapaT, ONTHIECKHE
CBETOBO/IBI, CIIEKTPOCKOII, IO3UMETP, Kamepa BunbcoHa), MCMONB3Ysl 3HAHUS O CBOU-
cTBaxX (PM3MUECKUX SBJICHHUIN U HE0OX0qUMbIe (PU3NUYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMATUYHbIE PUCYHKH MU3YUYE€HHBIX TEXHHUYECKUX YCTPOUCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHMUYECKUX MPOIECCOB MPH pEIICHHH Y4eOHO--



MPAKTUYECKUX 3a7a4, ONTHYECKHE CXEMBI JJISl MMOCTPOCHUSI M300PaKEHH B TIIOCKOM
3epKajie u cobuparolei JInH3e;

MPUBOANUTH MPUMEPHI (HAXOAUTH HH(POPMAIHIO O IPUMEPax) MPAKTUIECKOTO HCIIOIB30-
BaHUS (PM3NYECKUX 3HAHWI B TIOBCEJAHEBHOM KU3HU s o0OecrieyeHus 0€301macHOCTH
pu oOpaIeHnu ¢ MPUOOpaMH ¥ TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHEHUS 37I0POBbS
U COOTIOICHNST HOPM 3KOJIOTHYECKOTO MTOBEJICHUS B OKPYXKAIOILIEH Cpesie;
OCYIIECTBIISITh IOUCK MHpopManuu (puzndeckoro coaepkanus B aTepHere, camocTo-
ATENBHO (POPMYIUPYS MOMCKOBBINA 3aIIPOC, HAXOIUTH MYTH OMPEICICHHS JOCTOBEPHO-
CTH MOJIY4eHHON MH(POpPMAIMU Ha OCHOBE UMEIOIMXCS 3HAHUM U JJOTIOJIHUTEIbHBIX UC-
TOYHHUKOB;

MCII0JIb30BATh MPU BHINOJHEHUH Y4€OHBIX 3aJaHUI HayYHO--NIOMYJISPHYIO JIUTEPaTypy
(u3nuecKoro cofepKaHusl, CIpaBOYHbIE MaTepUaJIbl, pecypchl ceTu MIHTepHeT, Bi1aieTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus HH(OPMALIUU U3 OJTHOM 3HAKO-
BOW CHCTEMBI B JPYT'YIO;

co3aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE MH(POPMAIINH U3
HECKOJIbKUX UCTOYHHKOB (PU3NYECKOTO COJEpKaHUs, MyOJIMYHO MPECTABIATh PE3Yb-
TaThl MPOEKTHON MJIM MCCIIEA0BATEIbCKON IEATENbHOCTH, P TOM IPAMOTHO HCIIOJIb-
30BaTh M3YYEHHBIN MOHATUWHBIN amnmapaT u3ydaemMoro paszena (GU3UKH U COMPOBOXK-
JlaTh BBICTYIJICHHUE MPE3eHTaluel ¢ yuéToM 0coOOEHHOCTEN ayJJUTOPUHN CBEPCTHUKOB.

TemaTuveckoe MIIAHMPOBAHUE

Tema pa3jaena Kosun4yecTBo 4acos

TenoBble SIBICHUS.

BHGKTpI/ILIeCKI/Ie SIBJICHHS.

OCHOBBI KHHEMAaTHKH.

OCHOBEI JNHaMHUKH.

OneMeHTHI THAPOCTATUKU U a9PpOCTATUKHU.

3aK0HBI COXpaHCHHA B MEXaHUKCE.
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BocnurarejibHas AeATeIbHOCTh YYMTE/Isl HA YPOKAX NMPEAMETHOr0 Kypca 1no Bbidopy
«Cuiibl B IpUpoO/ie» TNpeanosaraer cieayollee:

* YCTAHOBJIEHHUE JIOBEPUTEIbHBIX OTHOILIEHUH MEXy YUUTENIEeM U ero yYeHUKaMHu, Croco0-
CTBYIOIIMX MMO3UTUBHOMY BOCHPHUATHIO yyalllUMHUCS TpeOOBaHUN M MPOCHO yduTess, MpHBIeyde-
HUIO UX BHUMaHMS K 00CyX7aeMoil Ha ypoke MH(OpMaluM, aKTUBU3ALMHN WX MO3HABaTEIbHON

ACATCIBHOCTH,

* TOOYX/IeHHE YUEeHUKOB cOOJII0/1aTh HA YPOKe OOIENPUHATHIE HOPMBI TOBEIEHUS], IIPaBUIIa
oOIIeHNUs cO CTApIIUMU (YIUTEISIMU) U CBEPCTHUKAMU (Y4EHUKaMH), TPUHIUIBI y4eOHOH auciu-
IUTMHBI ¥ CAaMOOPraHU3aIMH, IPUBJIEYUCHNE BHUMAHUS K HOpMaM TOBEICHUS U MOPAJIbHBIM IIeH-

HOCTAM KYJIBTYPBI CTPaH U3Yy4aCMOI'0 A3bIKA,

* IPUBJICYCHNE BHUMAHUS YUEHUKOB K IIEHHOCTHOMY aCIEKTy M3Y4aeMbIX Ha YpOKax sBJe-
HUH, OpraHu3anus ux padoThl ¢ MOJy4yaeMOM Ha ypOKe COLMAJIbHO 3HAYMMOM MH(popMarmen —




HHUIUUPOBAHUC €C 06cy>1<1[eH1/1;1, BBICKAa3bIBAHUA YHallIUMUCA CBOCTO MHCHUS 110 €€ ITIOBOAY, BbI-
pabOTKH CBOETO K HEW OTHOIICHHUS;

* HCIOJIB30BAHNE BOCIIUTATEIBHBIX BO3MOKHOCTEH COJIEpKaHUs y4eOHOTO MpeIMeTa yepes
ACMOHCTpPALUIO ACTAM NPUMEPOB OTBECTCTBCHHOI'O, I'PAKAAHCKOI'O ITOBECACHU A, ITPOABJICHUA YCJIO-
BEKOJIIOOUS U J0OPOCEPACYHOCTH, Yepe3 MoI00P COOTBETCTBYIOIIMX TEKCTOB JUIS YTCHHUS, 33124
JUTSI peleHus1, TPOOJIEMHBIX CUTYaIlMi JJ11 0OCYXCHUS B KJIacCe, BOCIUTAHUE TOJIEPAHTHOTO OT-
HOIIICHUS K JPYTOH KyJIbType H €€ 0COOCHHOCTSIM;

* IPUMEHEHHUE HA YPOKE HMHTEPAKTUBHBIX OPM pabOThI yUalTUXCS:

- HWHTCJUICKTYAJIbHBIX UI'P, CTUMYJIHUPYIOIIUX ITO3HABATCIIbHYIO MOTHBALIUIO YUCHUKOB, A1~
JaKTUYCCKOTO T€aTpa, I'’/IC MOJYUCHHBIC HAa YPOKC 3HAHUA O6BIFpBIBaIOTC$[ B T€aTpaJbHBIX ITOCTA-
HOBKAaXx;

- I[I/ICKYCCI/II\/JI, KOTOPBIC AAIOT ydJallUuMCAd BO3MOYXKHOCTDH HpI/IO6peCTI/I OIIBIT BEACHUA KOH-
CTPYKTHUBHOI'O JUAJIOra;

- TPYIIIOBOM pabOThI MM pabOTHI B Tapax, KOTOPbIE yuaT 00ydaroluxcst KOMaHAHON paboTe
Y B3aUMOJICVCTBUIO C JPYTHUMU JAETbMU;

¢ BKJIFOUCHHUEC B YPOK HUIPOBEIX MPOLEAYP, KOTOPLIC IMOMOrarOT NOAACPKATH MOTHUBAIIHUIO
HeTeﬁ K ITOJIYYCHHIO 3HaHI/II\/'I, HaJJA)KUBAHWIO TTO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIICHIH B KJI1acce,
MTOMOTAIOT YCTAaHOBJIEHUIO OOpOXKeNaTeIbHON aTMOc(hepbl BO BpeMs ypOKa;

* UTHUIIMUPOBAHHUE U MOJJIEP’KKA MCCIEA0BATEIbCKON NesITENIbHOCTH 00YYarOMINXCS B paM-
Kax peaqu3aliy UMU MHIUBUAYaIbHBIX U TPYIIOBBIX UCCIIEA0BATEIBCKUX MTPOEKTOB, YTO JIACT
IIKOJIBHUKAM BO3MOXHOCTh IPHUOOPECTH HABBIK CAMOCTOSTENIBHOIO PELICHUS TEOPETHUYECKOU
po0OJieMBbl, HABBIK F€HEPUPOBAHUS U O(POPMIIEHUS COOCTBEHHBIX UAEH, HABBIK YBAXKUTEIHHOI'O
OTHOILIEHMS K UyXKUM HJesIM, 0(pOPMIIEHHBIM B paboTax Apyrux UccienoBaTelneil, HaBbIK yOauy-
HOTO BBICTYIIJIEHUS NIEpe]] ayIUTOPUEN, apryMEHTUPOBAHHS U OTCTAUBAHUS CBOEH TOUKU 3PEHHUS.

OcyluecTBiseTcs uepes:
Ha pecuonanvnom, MyRuyunaibHOM u 6CepoCCUiiCKOM YPOGHe:

® yyacThe B INPEIMETHBIX OJMMIIMAAaX (OYHBIX M 3a0YHBIX), NPEIAMETHHIX KOHKYypCax,
HAy4YHO-TIPAKTUYECKUX KOH(PEPEHIUSIX, COPEBHOBAHUSX.

Ha yposne kopnyca:

e creuuanbHO pa3pabOTaHHBIEC 3aHATHUS — COOBITUHHBIE YPOKHU, NOCBALICHHBIE HCTOPHUYE-
CKUM JlaTaM U COOBITHSM, OHJIAMH-3KCKYPCUM KOTOPBIE, pacUIMPsIOT 00pa3oBaTeIbHOE
MPOCTPAHCTBO MPEIMETA, BOCIUTHIBAIOT YBAKEHUE K UCTOPUUYECKUM JIMUHOCTSM, JIFOJSIM
HayKH, JIFOOOBb K IIPEKPACHOMY, K IIPUPOJIE, K POJAHOMY Kpalo;

® 3HAaKOMCTBO C pa3IMYHBIMHU JOCTHKEHUSIMHU HAyKH M TEXHUKH, OOCYKJIEHHUE IKOJIOrHye-
CKUX IpOOJIeM, UCCIIET0BAaHUS U BHECEHUE MPEI0KEHNUN TI0 MUPOYCTPONCTBY;

e [poBeseHHe Y4eOHBIX (OJMMITHA/IbI, 3aHUMaTeNbHbIE YPOKU U NATUMUHYTKHU, YPOK - Jie-
JI0Basi Urpa, ypoK — IYTEIIECTBHE, YPOK MAaCTEp-KJIACC, YPOK-HCCIENOBAaHUE U 1Ip.) U
y4eOHO-pa3BJIeKATENIbHBIX, CHOPTUBHBIX MEPONPHUATHHA (KOHKypc-urpa «lIpenmeTHslit
KpOCCBOPI», TypHUP «CBOS UTPay», BUKTOPUHBI, TUTEpaTypHask KOMIIO3ULMUS, KOHKYPC ra-
3€T U PUCYHKOB, DKCKYPCHSI U JIp.);

® UCMOJb30BaHUE BU3YaJbHBIX 00pa30B (IIPEAMETHO-ICTETUUECKON Cpebl, HAITIsAHAS aru-
TalUsl IIKOJIBHBIX CTEHJIOB, MPEAMETHON HAIPAaBIEHHOCTH, COBMECTHO IIPOM3BOANMBIE
BHJICOPOJIMKH 10 TEMaM ypOKa);



® yyacTHe MeNaroroB-npeAMeTHHKOB B CoBeTe MpOMIAKTUKE 10 BOIIPOCAM HEYCIIeBArO-
HIMX 00yYarOIIUXCS C IeJTbI0 COBMECTHOTO COCTABJICHUS IJIaHA JIMKBHUJIAIIMH aKaieMHUye-
CKOM 3a/I0JOKEHHOCTH 10 MTPEAMETAM;
y4acTHUE TMEearoroB-MpeMETHUKOB B POJAUTEIHCKUX COOPAHMSIX yI4COHBIX OTACICHHIMA



KaJ’IeH}IapHO - TEMATUHYIECCKOC IIVIAHUPOBAHUE

Kou-
Ne ()
: Tema BO 4Ya- 20P OPME!
n/n KOHTPOJIS
COB
1. TensioBbIe siBJeHusn (4 yaca)

1-2 |Pacuer konuyecTBa Tectupo-
TEIUIOTHI B pasidy-| BaHHE
HBIX TCIIJIOBBIX
fpotteccax bu6mmoreka [{OK https://m.edsoo.ru/ff0a6976

3-4|YpapHenne Teruio- bubmmorexa ITOK https://m.edsoo.ru/ff0a7088 PponTan-
Boro OajaHca HBIN OMpOC

2
2. DyekTpuyeckue siBjieHus (8 yaca)

5  |3akoH coxpaHe- ®poHTAalb-
HUS dJIEKTpUYe- Has Oecenma
CKOTO 3apsja.

6  |3akon Kymnona.

[Toctpoenne ’
ANMEKTPUIECKUX AHKETHPO-
Lemnei BaHUE
7-8 |IlocTOSAHHBIN 3J1EK- dpoHTaTb-
. bu6mmoreka I{OK https://m.edsoo.ru/ff0a87e4 N
TPUYECKUN TOK. HBIN OIMpoC
B bubnuoreka [{OK https://m.edsoo.ru/ff0a8a0a
CIIMYHHBI, XapaK-
bubmuoreka I{OK https://m.edsoo.ru/ff0a8ef6
TEPHU3YIOILIHE AIICK-
N 2 bubmuoreka I{OK https://m.edsoo.ru/ff0a90cc
TPUUYECKUNA TOK
bubmuoreka IIOK https://m.edsoo.ru/ff0a95a4
3akoH OmMma. Pacuery Tectupo-
CONIPOTHUBIICHUS BaHHE
MIPOBOIHUKOB.

9-10|PaboTa u momr- NunuBu-
HOCTb DJIEKTpHUUE- JyaabHBI €
CKOTO TOKA. 2 MIPOEKTHI.
3akoH [[xoyns -

Jlenna



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

11- |3akoHsI mociemo- [TpoekThl

12 |BarenbHOTO U Ma- MOCTpOE-
paIenbHOTO CO- HUS U pac-
€AMHEHUS ITPOBO/I- YyeTa dJIeK-
HUKOB TPUYECKUX

neneun
3. OcHOBBI KUHEMATHUKH (6 YacoB)

13 |PaBHOMEpHOE U ®poH-
paBHONIEPEMEHHOE TAJIbHBIN
nBIkenne. Benu- OIpoc
YUHBI, XapaKTepU- yYaIuxcsl.
3YIOIINE MEXAHU- Tectupo-
YECKOE JBUIKEHUE. BaHMUE.

14 | I'paduxu 3aBuCH-

MOCTH KHHEMaTH-
YECKUX BEITUYUH
OT BPEMEHH.

15 |JleficTBus Hax Bek- bubnuoreka IHOK https://m.edsoo.ru/ff0ad474 DporTas-
Topamit. Tlpoexims bubnuoreka I{OK https://m.edsoo.ru/ff0ad19a Hast Ge-
BEKTOPA HA OCh. bu6mmoreka I{OK https://m.edsoo.ru/ff0ad8d4 cema.

16 |3aKoH cloXKeHHs
CKOpPOCTEH.

17 |Buxenue temna 1%08010%0:)5 0
o neiicTBreM JTyaJbHBI €
CHJIBI TSDKECTH IO MIPOEKTHI
BEPTHUKAIH. 3aja4 1no

pasneny

18 |bammucrtuueckoe
JIBUKCHHE.

4. OcHoBbI TUHAMUKH (4 yaca)

19  |Cunsl B ipupoe. ®poH-

20 |AnroputMm pere- TAIbHEIH

bubmuoreka [{OK https://m.edsoo.ru/ff0ac612 ompoc

HUA 33744 110 JU-
HaMHKeE

bubmuoreka [{OK https://m.edsoo.ru/ff0ae72a
bubmuoreka [{OK https://m.edsoo.ru/ff0ac982
butomuoreka [{OK https://m.edsoo.ru/ff0aeca2



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeca2

21- |3akonsl HeroToHa NuannBu-
22 Jlyab-
) HBIHN
ompoc
5.971eMeHTBI THAPOCTATHKHU U a3pocTaTukm (4 yaca)
23 |(I'mapocTtatuyeckoe Tectupo-
JaBJICHUE. 1 BaHHE
24 |3akoH coo0riaro-
IIXCS COCY/IOB 1 bu6mmoreka [{OK https://m.edsoo.ru/ff0a3276
bu6mmoreka [{OK https://m.edsoo.ru/ff0a33fc
25- |Cuna Apxu- bubmuoreka L{OK https://m.edsoo.ru/ff0a3514 dpon-
26 |mema. Ycio- ) TaJgbHas
BUS TJTABAHUS Oecena
Tel
6. 3akoHbI coXpaHeHUs1 B MexaHuKe (6 yaca)
27- |PaboTa, Mo1- Aukern-
28 |HOCTb, PHEPrUs 2 poBaHue
29- |3akoH coXpaHEHUs AHKeTH-
30 |moJiHOW MeXaHW4e- poBaHue
CKOM PHEpruu 2
31- |Nmmynbc. 3akoH Cobece-
32 |coxpanenns nu- bu6mmoreka [IOK https://m.edsoo.ru/ffOb096¢ JOBAHHE
nysbca bubnuoteka I{OK https://m.edsoo.ru/ff0b0a84
2 bubnuoreka [{OK https://m.edsoo.ru/ff0bOdb8
33- |[loBTOpEHME Tectupo-
34 BaHHE



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

Koxa
pasjaena

Koa yaemenTa

HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUSA

TIABJIEHME TBEP/BIX TEJL, )KUIKOCTEI 1 TA30B

1.1

Hasnenue TBEpAoro tema. CrnocoObl yMeHbIe-

HUSA U YBCIIMUCHUA JABJICHUS

1.2

I[aBJ'IeHI/IG rasa. 3aBUCHMOCTb JaBJICHHA ra3a OT

00BbEMa, TeMIepaTypbl

1.3

Ilepenaya naBneHust TBEPABIMHU TEIAMH, KUIKO-
cTIMHU M raszamu. 3akoH [lackans. [THeBmarmue-

CKHUE MalllMHbI

1.4

3aBI/ICI/IMOCTI) JaBJICHUS XUAKOCTHU OT FJ'Iy6I/IHI)I.
I'mapocratnyeckuii mapanokc. CooOraronuecs

cocynsl. ['mapaBinraeckie MEXaHU3Mbl

1.5

AtMocdepa 3emin u armocepHOe NaBIICHHE.
[Ipu4mHBI CyIIECTBOBaHUS BO3AYITHON 000-
nouku 3emud. OnwiT Toppuyesin. 3aBUCUMOCTh
aTMOC(EepHOTro JaBJIEHUS OT BBICOTHI HaJ YPOB-

HEM Mops

1.6

Uzmepenue atmochepHoro nasienus. [Ipudopst

AT UBMEPCHUA aTMOC(bepHOl"O JaBJICHUS

1.7

JleiicTBHE KUIIKOCTH M ra3a Ha NOTPYXEHHOE B
HUX Teso. BriTankuBaromas (apxuMe10Ba) CUia.

3akoH Apxumena

1.8

[LnaBanue ten. Bo3ayxoruiaBanue

1.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH BECa Tea B BOJE OT
00béMa MOTPYKEHHON B JKUAKOCTh YACTH Tela.
Omnpenenenne BBITAIKUBAIOLIEH CUTIBI, IEHCTBY-
IOLLEN Ha TEJIO, NOTPYKEHHOE B KUIAKOCTL. 1Ipo-
BEPKA HE3aBUCHMOCTU BBITAJIKMBAIOLIECH CHIIBI,
JEUCTBYIOLIEH Ha TEJIO B XKUIKOCTH, OT MAcChl
Tena. ONbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD

BBITAJIKUBAIOLLEH CUJIbL, ACMCTBYIOILIEH HA TEJIO B




KHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B )KHUJIKOCTh
YacCTH TeJa U OT IJIOTHOCTH KuAKocTu. KoHeTpy-
UPOBaHUE apeoMeTpa WM KOHCTPYMpOBaHUE

JIOJIKU U OTIpefiesieHUE €€ Ipy30M01bEMHOCTI

®dusnueckue SBICHUS B IMPUPOJIE: BIMSHHUE aT-
1.10 MOC(EPHOTO IaBJICHHS HA >KHBOW OpPraHU3M,

TUTABaHKE PBIO

TexHuyeckue ycTpoiicTBa: cooOIiaromuecs co-
1 CyJlbl, YCTPOWCTBO BOJIONPOBOJIA, TUApPABINYE-
CKUH Tpecc, MaHOMETp, OapoMeTp, BHICOTOMED,

MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTb, DOHEPI'UA

2.1 Mexanudeckas pabota

2.2 Mexananueckast MOIITHOCTD

53 [IpocThie MexaHU3MBI: pblYar, OJIOK, HAKIOHHAs
II0CKOCTh. [IpaBuio paBHOBECH pblyara

)4 [ToTennmanpHas PHEPTUM TeNa, MOJAHITOTO HaJl
SeMiéi

2.5 Kunernueckas sueprus

26 [TonHas Mexanndeckas OHEPIuUs. 3aKoH U3MEHe-
HUSA U COXpaHCHUA MEXaHHYeCKOM SHEPIrun

[TpakTrueckue pabOTHI:

Omnpenenenre padOThl CHIIbI TPEHUS NIPU PABHO-
MEPHOM JIBUKEHUH TeJla 110 TOPU30HTAIIBHOU T0-
2.7 BepxHOCTH. VccnenoBanue ycnoBuil paBHOBECHUS
peryara. Mamepenue KII/[ HakiIOHHOW MIOCKO-
ctu. M3ydeHue 3aKOHAa COXpaHEHUs] MEXaHUYe-

CKOU DHEPIUH

o dusnyeckue sBICHUS B pupoJe: pbriaru B TCJIC
YCJI0BCKa

TexHuueckue yCTpoucTBa: pblyar, o ABWKHbIN U

2.9 HEIIOIBYXKHBIN OJIOKH, HAKIIOHHAs IIJIOCKOCTb,

MMPOCTBIC MCXAHU3MBbI B 6LITy

TEIIVIOBBIE ABJIEHUA




Temneparypa. CBsi3b TeMIiepaTypbl CO CKOpO-

> CTBIO TEIUIOBOTO JBUKEHUS YACTHI]
Buyrpennss sneprus. CrnocoObl W3MEHEHUs
3.2 BHYTPEHHEW SHEPruu: TEIUIONEpeaadya U COBEp-
eHue padboTh
33 Buapl Teruionepeaaun: TEIIONPOBOAHOCTh, KOH-
' BEKIUs, U3ITyUYEHUE
KomnaecTBo TennoTel. Y aenpHas TEIIOEMKOCTD
3.4
BEIllECTBA
1 s TennooOMeH U TEIJIOBOE paBHOBECHE. YpaBHE-
' HUE TeTyIoBoro OanmaHca
26 [InaBneHue u OTBEp/IEBaHME KPHUCTATUTMUECKHUX
' BEIIIECTB. Y IeIbHAS TEIUIOTA TUTABICHUS
[Tapoo6pazoBanue u koHjeHcanus. Mcnapenue.
37 Kunenue. Y nenpHas TemiaoTa nmapooOpa3oBaHus.
' 3aBUCHUMOCTh TEMIEPATyphbl KUIEHHUS OT aTMO-
chepHOTO TaBICHUS
3.8 DOHeprus TOrMBa. Y IeJbHas TEII0Ta CrOpaHus
[Tpuntumel paboTel TeroBeIX auratencii KIT/]
39 TEIUIOBOTO ABHUTATENS. TeIIoBBIe IBHUTATEIH U

3aIIUTa OKPYXKAIOIIECH CpeIbl

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

:‘)HGKTpI/ISaHI/IH TCII. I[Ba poaa SJICKTPUICCKHX 3a-

4.1
psIoB

4.2 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
DNEKTPUYECKUM TOK. YCIIOBUSL CYILIECTBOBAHUSA

4.3 3IEKTPUUECKOTO TOKA. ICTOUHUKHN OCTOSHHOTO
TOKa

a4 Onektpuueckas uenb. Cuna Toka. DNeKTpuue-

. CKO€ HaIpshKEHUe
45 ConpoTusieHye MPOBOJHUKA. Y IENBHOE COIIPO-

THUBJICHUC BCIICCTBA




4.6

3akon Oma Juis yyacTKa e

IlocnenoBaTenpHOE U nmapajjicJIbHOC COCIUHC-

4.7
HUE IPOBOIHUKOB
43 Pabota 1 MOIIHOCTB AJIEKTPUYECKOrO TOKa. 3a-
. KOH /[xoyisa — Jlenna
49 DJEeKTpUYECKUe e U MOTPEOUTENN AIIEKTPHU-
. yeckoil aHepruu B O0bITy. KopoTKoe 3amblkaHne
A Onektpuyeckas 1enb. Cuna Toka. DIeKTpuue-
CKO€ HarnpshKeHHe
10 ConpoTHuBIeHUE MPOBOJHUKA. Y ICIBHOE COTIPO-
' TUBJICHUE BEILIECTBA
MEXAHUYECKUE SABJIEHUA
51 Mexanndeckoe  ABWKEHUE.  MarepuanbHas
' touka. Cucrema oTcuéra
5.2 OTHOCHUTEIBHOCTE MEXaHUYECKOTO IBIDKECHUSA
5.3 PaBHOMEpHOE MPAMOJIMHENHOE ABUKEHHUE
HepaBHOoMepHOE MNPSIMOJMHEHHOE JIBH)KEHUE.
5.4 CpenHsisi ¥ MTHOBEHHAas CKOPOCTh TeJla MPU He-
PaBHOMEPHOM JIBUYKEHUH
5 s VYckopenue. PaBHOyCKOpEHHOE TTPSAMOJIMHENHOE
' JBUKCHHE
5.6 CBobOoauoe magenne. OnelTe! [ anuies
PaBHOMepHOE nBIXKEHHE TO OKpyx)HOCTH. Ile-
57 puon u yactota oOpamienus. JlnHeiHast u yrio-
' Basg ckopocTu. LleHTpocTpemuTenbHOE ycKope-
HUE
5.8 [IepseIii 3akoH HproToHA
5.9 Bropoii 3akon HeroToHa
5.10 Tperuit 3akoH HeroToHa
5.11 [IpuHLIMD cynepno3uuuu Cui
5.12 Cuna ynpyrocrtu. 3akoH ['yka
5.13 3aKOH COXpaHEHMsI UMITyJIbCa
5.14 Mexanunueckasi paboTa U MOUTHOCTb




Pabora cun Tshxectu, ynpyrocti, Tpenus. Csizb

5.15
SHEPTUu U paboThI
s 16 [loTennmanpHas 3Heprus Teia, MOJHATOTO Hal
' MOBEPXHOCTHIO 3eMIIH
5.17 [ToreHnmanpHas SHEPIUs CKATON NIPYKUHBI
518 Kunernueckas sneprus. Teopema o0 KuHeTHde-
' CKOW DHEPIUH
5.19 3aKOH COXpaHEHMs] MEXaHUYECKON SHEPIHH




IMPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM OCBO-
EHHUSA OCHOBHOM OBPA3OBATEJBbHON MIPOT'PAMMBI OCHOBHOI'O OB-
IEI'O OBPA3OBAHUA

Kox mpo-
IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30B0Oro

Bepsie- . .
P YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOB-

MOro Tpe-
P HOT0 0011ero oopazoBanus Ha ocHoBe PI'OC

ooBaHud

[Tonumanue ponu pU3MKK B HAYYHON KapTUHE MUPA; CHOPMUPOBAHHOCTD
0a30BBIX MMPEJICTABICHUH O 3aKOHOMEPHOW CBSI3U U TIO3HABAEMOCTH SIBJIE-
HUMN MPUPOJBI, O POJIH IKCIIEPUMEHTA B (PU3HUKE, O CUCTEMOOOPA3YIOIIeH
poim (bI/I?.I/IKI/I B pa3sBUTHU CCTCCTBCHHBLIX HAYK, TCXHUKU U TeXHOJ'IOFI/II\/’I,
00 7BOIONUHN (PM3UYECKUX 3HAHUI U UX POJIU B IIEIOCTHOW €CTECTBEHHO-
Hay4yHOU KapTHHE MHUpa, O BKJIaJ€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX-
(GHU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHUpa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUsS 0 BHJIAaX MaTepuu (BEIIECTBO U IOJIE), O IBIKCHUH KaK Crocode
CYIIECTBOBAHMs MaTepuu, 00 aTOMHO-MOJICKYJISIPHON TEOPUH CTPOCHHS
BEIIEeCTBa, O (PU3NYCCKOH CYIIHOCTH SBICHUN TPUPOIBI (MEXaHUYECKUX,
TETUTOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE Pa3INuaTh SBJIC-
HUS 110 ONMCAHHIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JE-
MOHCTPUPYIOIIKX JaHHOe (pu3MyecKoe sBICHHUE; YMEHUE PAcIiO3HABATh
NPOSIBJIICHUE M3YYCHHBIX (PU3MUECKUX SIBICHHA B OKPYKAIOIIEM MHUPE,

BBIJIETISISL UX CYLIECTBEHHBIE CBOMCTBA (ITPU3HAKN)

Bnagenue ocHoBaMM MOHSITUIHOTO arapara 1 CMMBOJIMYCCKOI'O A3bIKa
(I)I/ISI/IKI/I " UCIIOJIb30BAHUC UX JJIA PCHICHUA y‘Ie6HLIX 3aa4; yMCHUC Xa-
PAaKTCPHU30BaATH CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/IG SIBJICHUS W IIPOLECCBI, HC-

IMOJIb3Yys1 (byHI[aMeHTaJ'IbHBIe N SMITNPHUICCKHEC 3aKOHbI

YMeHue onuchiBaTh HN3YUYCHHELIC CBOIMCTBA TeI U (I)I/IBI/ILIGCKI/IC SABJICHU A,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnanenue ocHoBaMH METOJIOB HAyYHOT'O MO3HAHUA C YYETOM COOMIOze-
HUS TTpaBHJ1 6€3011aCHOTO TpyAa: HaOmroieH!e (PrU3NYECKUX SIBICHUI:

5 YMEHHUE CaMOCTOSITENIbHO COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY M3
JaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKIMH, OMUCHIBATH XOJ1 OTIBITA

" 3allMCBhIBATD €T0 PEC3YJIbTAThI, (I)OpMy.HI/IpOBaTL BBIBOJHBI,




MPOBEJICHNE MPSIMBIX M KOCBEHHBIX U3MEPEHUH (PU3NYECKUX BEITUYMH:
yYMEHHUE TUIAHUPOBATh W3MEPEHHUs, CAMOCTOSTEIbHO COOMPATh IKCIIEPHU-
MEHTAJIBHYK0 YCTAHOBKY II0 MHCTPYKLIMM, BBIYMCIATH 3HAYECHHUE BEIIU-
YUHBI U AaHAJIM3UPOBATH NIOJyYEHHBIE PE3YJIbTATHI C YUETOM 3aJaHHOM I10-
IPELIHOCTH PE3YJIbTaTOB U3MEPECHU;

IIPOBE/ICHUE HECIIOKHBIX IKCIIEPUMEHTAIIBHBIX UCCIIEIOBAHUM; CAMOCTO-
ATEIBHO COOMPATh AKCTIEPUMEHTAIBHYIO YCTAHOBKY U TIPOBOJMTH MCCIIE-
JOBaHHUE M0 UHCTPYKIMHU, MPEICTABIATH NOJyUEHHbIE 3aBUCUMOCTH (PU-
3UYECKUX BEJIMYUH B BUJE TAOIUI U TpadUKOB, YUUTHIBATH MOTPEIIHO-

CTH, ACJIaTb BBIBOABI 11O PE3yjibTaTaM HUCCICO0BaHUA

[loHumaHnue xapakTepHBIX CBOMCTB (PM3MUECKUX MOJENeH (MaTepuaib-
Has TO4YKa, a0COJIFOTHO TBEPAOE TENO, MOJIENH CTPOEHUS ra3oB, KUAKO-
CTeil u TBEPABIX TeJ, MJIaHeTapHas MOJENb aToMma, HYKJIOHHAs MOJIENb
aTOMHOTO si/Ipa) U yMEHUE MPUMEHSATh UX JUIsl OOBsICHEHUS (PU3HUECKUX

MPOIIECCOB

YMmenue o0bSICHATH (PU3NUECKHE MPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBIISATh IPUUMHHO-CIIEICTBEHHBIE CBSA3H U CTPOUTH 0ObsIC-
HEHHE C OTIOPOM HA M3YYCHHBIEC CBOMCTBA (DM3UYECKUX SIBJICHUM, (hr3HIe-

CKHE 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIN

YMeHue pemath pacuéTHbIC 3a/1auu (Ha 6a3e 2 — 3 ypaBHEHHI ), UCTIOb-
3ysl 3aKOHBI U (POPMYIIBI, CBSA3bIBAONINE (DU3MUECKUE BETUYUHBI, B YaCT-
HOCTH, 3alHChIBaTh KPAaTKOE YCIOBUE 33/1ayH, BBIABIATH HEJOCTAOIINE
JaHHbIE, BBIOUPATH 3aKOHBI ¥ POPMYIIbI, HEOOXOAUMBIE 7S €€ pelleHus,
UCIIOJIb30BaTh CIIPABOYHBIC JaHHBIC, IPOBOJUTH PAcCUEThl U OLIEHUBATH
PEATMCTUYHOCTh MOJYYEHHOTO 3HAYEHUS (PU3NYECKON BEITUYMHBI; yMe-
HUE OIpPENEATh pa3MEPHOCTh (PU3NUECKON BEIMUMHBIL, TOJy4EHHOU NpU

pCUICHUN 3aJa49n

YMmenue XapaKTepru30BaTb MMPUHIUIIBL JEeNCTBUSA TCXHHUYCCKHUX
YCTpOﬁCTB, B TOM YHCJI€ OBITOBBIX HpI/I60pOB, " TPOMBIIIJIICHHBIX TCXHO-
JIOTUYCCKUX IIPOLECCOB IO UX ONMHUCAHHIO, HUCIIOJIB3Yysd 3HAHUSA O CBOI-
CTBax (I)I/I3I/IHCCKI/IX SIBIICHUH U HCO6XOIII/IMBIC (I)I/I3I/I‘-ICCKI/IC 3aKOHOMCPHO-

CTH

10

YMeHue ucnoiab30BaTh 3HAHUS O (I)I/ISI/I‘-ICCKI/IX SIBIICHUSX B IIOBCEIHEBHOM

KU3HU 751 oOecriedeHns] 0€30TMacHOCTH NP 00palleHuu ¢ OBITOBBIMU




npubopamMu ¥ TEXHUYECKUMHU YCTPOHCTBAMH, COXPAaHEHHSI 37I0POBbSI U CO-
OJII0IeHUST HOPM SKOJIOTHYECKOTO MOBEJICHHSI B OKPYXKAIOIEH cpesie; Mo-
HUMaHHE He0OXO0JMMOCTH IPUMEHEHUS JJOCTIKEHHH (PU3UKU U TEXHOJIO-

TU{ 171 PAalMOHAIIBHOTO PUPOIOTIOIb30BaHUS

11

OmnpIT Moucka, mpeodpazoBaHus U MPeACTaBICHU HHPOpManuu pusmye-
CKOTO COJICp)KaHHUsl C HMCIOJb30BaHHEM HH(DOPMAIIMOHHO-KOMMYHHKA-
TUBHBIX TEXHOJIOTHH; YMEHHE OLEHHMBATHh JOCTOBEPHOCTH IOJYy4YEHHOMU
nH(pOpMalK Ha OCHOBE UMEIOIINXCS 3HAHUN U JOTIOJTHUTENIbHBIX HCTOY-
HUKOB; YMEHHE MCIIOJb30BaTh NPU BHINOJHEHUH YYEOHBIX 3aJaHui
Hay4YHO-TIONYJISIPHYIO JIUTEpaTypy (PU3HUECKOTO COJEpKaHUs, CIpaBOY-
Hbl€ MaTepHualbl, pecypchl cetu VHTepHeT; BiaaeHue 0a30BbIMU HaBBI-
KaMM IpeoOpa3zoBaHus HHPOpPMALIMK U3 OHOM 3HAKOBOW CHCTEMBI B JIpY-
I'yl0; YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIIe-

HUs HA OCHOBE I/IH(l)OpMaHI/II/I U3 HECKOJIBKUX NCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPSAEMbIX HA OI'D 110 ®H-

3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
. Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCH-
' TEIbHOCTh ABMKEHUS
PaBHOMepHOE 1 HEpaBHOMEpHOE JiBIKeHUE. CpenHsis ckopocTb. Popmyna st
1.2 BBIYMCIIEHUS CpEAHEN CKOpoCcTH: vV = S/t
PaBHOMepHOE npsiMOSIMHENHOE IBUYKEHHE. 3aBUCUMOCTbh KOOPJMHATHI TEJa OT
BpEMEHHU B ClIly4yae paBHOMEPHOT'O NMPSIMOJIMHEMHOTO JIBUKEHUS:
1.3 x(f)=x, +ut
I'pacduku 3aBUCHMOCTH OT BPEMEHH IS IPOEKIIMHU CKOPOCTH, IIPOEKIIUU Tepe-
MEUIeHUS], TyTH, KOOPIUHATHI P PABHOMEPHOM IPSIMOIMHENHOM JABUKEHUU
3aBUCHUMOCTh KOOPAWHATHI T€Ja OT BPEMEHU B CIydae paBHOYCKOPEHHOTO Mpsi-
MOJIMHEMHOTO JIBM)KEHUS:
2
Sylf) =V *f+ay* g
®opmynbl 11 MPOEKUUU MEPEMEUICHUs, MPOEKLUU CKOPOCTH U IMPOEKLUHU
YCKOPEHUs IPU PABHOYCKOPEHHOM MPSMOJIMHENHOM JABHKEHHUHU:
2
1.4 s. (D=0, -r+a].-%.
U_\'('f) =Up, T, 1,
a,(f) =canst,
UI.‘(: - lez =2a,s,
I'paduxy 3aBUCUMOCTH OT BPEMEHU JUIsI IPOEKLIUU YCKOPEHUS, TPOESKIIMH CKO-
POCTH, MPOEKLUHU [IEpPEMEIEHUS], KOOPIUHATHI IPH PABHOYCKOPEHHOM IPSIMO-
JUHEHHOM JBHKEHUU
CBob6oanoe nagenue. GopMysbl, ONUCHIBAIOIINE CBOOOAHOE Na/IleHHE Tela Io
Ls BEPTUKAIM (JBIKEHHE Teja BHMU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTHU
' 3emin). ['paukn 3aBUCUMOCTH OT BPEMEHHM JJIS IPOEKLIUU YCKOPEHHUS, TIPOEK-
IIUM CKOPOCTH M KOOPJMHATHI IPU CBOOOJHOM MAJ€HUHU Tella 10 BepTHKAIN
16 CKOpOCTh paBHOMEPHOTO ABM)KEHHUS Teja M0 OKpyKHOCTH. HarpaBieHnune cko-
' POCTH.




dopMmyna ISl BBIYUCICHUS CKOPOCTH Yepe3 painyc OKPYKHOCTH U TIEpUO 00-

paicCHusd:
2R
b=
T

LlenTpocTpemMuTenbHoe yckopeHue. HampamieHne HEHTPOCTPEMUTEIBLHOTO

yckopeHusi. @Dopmyna Juisi BBIYUCICHUS YCKOPEHHUS:

2

®dopmyina, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpallleHUs:

N
T

1.7

Macca. IInotHocTh Bemecta. @opmyrna 17l BBIYUCICHUS TUIOTHOCTH

_m
V

1.8

Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHne Cril

1.9

SBnenue nnepuuu. [lepssiii 3akoH HeroToHa

1.10

Bropoit 3akon HeroToHa:
F=m-a

ConanpaB/IeHHOCTh BEKTOPA YCKOPEHHUS TeJla U BEKTOPa CUJIbI, IEUCTBYIOLIEH

Ha TCJIO

1.11

Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:

Fr=-Fis

1.12

TpeHI/Ie ITOKOs U TPE€HUE CKOJIBXKCHUA. dDOpMyJIa AJIs1 BBIYHUCIICHU A MOAYJIA CHUJIbL

TPEHUSA CKOJIBXKCHUA:

Fszp-N

1.13

Hedopmanus tena. Yopyrue u Heynpyrue aedopmanuu. 3aKOH yIpyrou jae-
(dopmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUA:

m, -,
F=G L1 _2
R
Cuita TshkecTH. Y CKOpeHHe CBOOOIHOTO MaeHHS.
dopmyna I BBIYMCICHUS CUJIBI TSHKECTH BOJNM3M MOBepXHOCTH 3emun: F =

mg.




JBuxenue muanet Bokpyr Comnnuna. IlepBas kocmuyeckas ckopocTts. HeBeco-

MOCTb U IIEPETPY3KH

1.15

Nmiynbse Tena — BeKTopHast Gu3nyecKasi BeJIHIrHa.
D=mi

HNmnynec cuctemsl ten. U3menenune ummnynbsca. UMnynbc cuiibl

1.16

3akoH COXpaHCHUA UMITYJIbCA IJIs 33,MKHy’I‘OI>i CHUCTEMBI TCJI:
D=0+, U, =const

PeaxktuBHOE nBMKEHNUE

1.17

Mexanudeckasi pabota. @opmyra st BEIYUCICHHS paOOThI CHJIBI:

A=Fscoscx

Mexannyeckass MOITHOCTh:

nN=2
I

1.18

Kunernueckas u MOTCHIUAJIbHAsA SHCPIrui. d)opMyna JJIs BBIYUCICHUSA KUHE-

TUYECKOW SHEPTUU:

H!UE
Bem g

TeopeMa o kuHeTHYeCKOM sHeprun. DopMyiia i BEIYUCICHUS MOTCHIUATb-

HOM 3HEPruu Tela, HOIHATOrO

Hajg 3eMnéit:

E,= mgh

1.19

Mexaandeckas OHEPIUi:
E=E,+E,

3aKoH COXpaHCHUA MEXaHHYeCKOM OHEpPIrun. CDopMyna JJI1 3aKOHAa COXpaHe-
HHUS MEXaHHYECKOH SHEPruu B OTCYTCTBUC CUJI TPCHUSA: E = const.

HpeBpameHHe MEXaHUYeCKOH OHCPIruU IIpu HAJIMYIUHU CUJIbI TPCHUA.

1.20

[IpocTbie MeXaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKH.
Prruar. Momenrt cuiel: M - FlL

VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
[ToaBwxHbIN 1 HenoABWKHBEINA Ooku. KIT/I mpocThix MeXxaHHU3MOB,

n= Anonesaas
A‘S&I‘IH‘IEEE&H




1.21

[laBiienue TBEPIOTO TEIA.

@opmyia Ui BBIYMCIICHHS JABJICHNS TBEPIOTO Tena:

_F

JlaBnenue raza. ATMocepHOE TaBlICHUE.
FHI[pOCTaTI/I‘-IGCKOG AAaBJICHUC BHYTPHU KHUJIKOCTH.

CDOpMy.Ha JJIA BBIYUCIICHUA JaBJICHUA BHYTPH X XUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBaudeckuii npecc

1.23

3akon Apxumena. @opmyna st ONpeaeNieHNs BBITAJIKABAIOIIEH CHUIIBI, JE-

CTBYIOLIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WX Ia3:

Fap =pEV

Ycnosue nnaBanud Teia. [lnmaBanue CyAOB M BO3QYyXOIlJIABAHUEC

TEIIJIOBBIE ABJIEHUA

2.1

OcCHOBHBIE TIOJIOKCHHS MOJIEKYJISIPHO-KHHETHIECKON TEOPUU CTPOCHUS BeIIle-
cTtBa. Mojenu TBEPAOTO, KHIAKOTO U Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.

Kpucrannuueckue u amopdHsie Tena

2.2

JIBmxenne yacTuil BemecTBa. CBsi3b CKOPOCTH JBMKEHHUS YACTHI] C TEMIIEpaTy-

poii. bBpoyHoBckoe nBmwkenue, nuddy3us

2.3

CMauuBaHue U KalmUJIJISIPHBIC ABJICHUA

24

TenmoBoe paciinpCHUC U CKATUC

2.5

TenmoBoe PaBHOBECUEC

2.6

Buytpennss sueprus. PaboTa u Teruionepenaya kak crocoObl K3MEHEHUS BHYT-

pEHHEHN SHEPTUu

2.7

Busl TCIUIONEepeaauu: TCINIONPOBOAHOCTh, KOHBCKIIUA, U3JIYYCHUC

2.8

HarpeBaHI/Ie H OXJIAXKACHHUE TCII. KonndecTBO TEMIOTHI. YaenbHas TeniaoéM-

KOCTh:

O=cml(t,—t)

2.9

3aKkoH COXPAHCHUS SHCPI'UH B TCIIJIOBBIX ITPONECCAX. YpaBHeHI/IC TEILIOBOro 0a-

JaHcCa:

O +0, +..=0




Hcnapenue u koHaeHcauus. Mi3aMeHeHre BHyTpEHHEW SHEPTUU B IPOLIECCE HC-

2.10 napeHust U KoHaeHcauu. Kumenue sxuakocTy. Y aenpHas TemioTa mapooopa-
30BaHus: L = O/m
2.11 Bnaxxnocts Bo3ayxa
[LnaBnenue u kpuctammzanus. Mi3MeHeHne BHYTpEHHEW SHEPTrUuM MPH IIIaBJIE-
HUU U KPUCTAJUTM3ALIMU. Y JeNIbHAS TETUIOTA TUIABJICHUS:
2.12 Q
o
513 BuyTpenHsis sHeprusi cropaHusi TOTUTMBA. YJENbHAs TEIUIOTa CTOPAHUS TOTI-
' muBa: g = Q/m
2.14 [punnune! padots! Termnosbix naurateneil. KI1/1 rermoBoro apurarens
3 OJIEKTPOMAT'HUTHBIE SABJIEHU A
3.1 Onektpusanus Tel. /[Ba BUaa 371eKTpUYECKUX 3apsiioB
3.2 B3anmopelictBre 3apspkeHHBIX Tell. 3akoH Kynmona
33 3aKOH COXpaHEHUs AEKTPUUECKOTO 3apsaa
34 Onekrpuueckoe noJie. Hanpssk€HHOCTE anekTpudeckoro nosts. [Ipunmun cy-
' MEePIO3UILINU AEKTPUUYECKUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE)
iy Hocurenu snexrpuueckux 3apsaaoB. [lelicTBUE 3JIEKTPUYECKOTO MOJIS Ha AJIEK-
' Tpudeckue 3apsaapl. [I[poBOAHUKN U JUIIEKTPUKU
[TocTostHHBIN ANEeKTpUYECKUA TOK. JleicTBUS AieKTpruueckoro Toka. Cuia Toka.
3.6 Hanpsoxenue.
I=q/t,U=A/
37 DIIEKTPUYECKOE CONPOTUBIICHUE. Y ACITBHOE 3IEKTPUUECKOE COITPOTHUBIICHHE:
' R =pl/S
3.8 3akon OMa jyis yyactka anekrpuueckoi uenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
1, =1, U=U,+U,: R=R +R,
3.9 [TapannenpHO€ COeIMHEHNE POBOAHUKOB PABHOTO CONPOTUBIICHUS:
U=U:I=1+I;R=2.
- - 2
CMmenianHble COEAMHEHUS! TPOBOJHUKOB
3.10 PaGota u MomHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.11 3akoH Jlxoyns — Jlenua:




O=I"-R-t
310 OmneiT Opcrena. MarHuTHOE 110J1€ IPSIMOTO MPOBOAHMKA C TOKOM. JIMHMM mar-
' HUTHOM MHIYKUHH
113 MarsuTHO€E 1oJie IOCTOSIHHOIO MarHuTa. B3anmoaeincTere oCcTOsIHHbIX Mar-
' HUTOB
3.14 JleficTBHE€ MarHUTHOTO I10JISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel ®apanes. fABienHue snekTrpoMarHuTHOM MHAYKIUU. [IpaBuio Jlenua
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