AIMUHUCTpAIUs TOPOACKOTO OKpyra Jlyona MockoBckoit obmacTu
VYnpasieHue HapoTHOTO 00pa3oBaHU

MyHuuunaabHoe 0101:KeTHOe 00111e00pa3oBaTe/IbHOE YUPekKICHHe
I'mmnuasus Ne 3 r. Jlyonbsl MockoBckoi 001acTm»
(I'MMHA3UA Ne 3)

PABOYAMA ITPOTPAMMA
MNPEIMETA «®U3UKA>»
7-9 Kiaacc

Pabouas mporpamma ydeOHoro npenMera «Pu3nka» Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJIEHA Ha OCHOBE:

1. ®denepadbHOro rocyIapcTBEHHOT0 00pPa30BaTEILHOIO CTAHJAPTa OCHOBHOIO 0OIIEro
oOpa3zoBanusi, yrBepxkjaeHHoro IIpukazom MuHucTepcTBa mpocsenieHus Poccuiickoit
®enepanyu ot 31.05.2021 r. Ne 287,

2. IlpumepHoii padoueii mMporpaMMbl OCHOBHOro 00Iero o0pa3oBaHusi nmo ¢usuke,
KOTOpasi 0JI00peHa pelmieHneM QeaeparbHOr0 y4eOHO-METOANYECKOT0 OOBEIUHEHUS I10
obmemy oOpazoBanuto, mnpotokosn 3/21 ot 27.09.2021 (Pwusumka: mis 7-9 xmaccoB
o0OpasoBaTenbHBIX opranu3anuii. Mocksa, 2021 rog;

3. PaGoueii mporpaMmMbl BOCIMTAHUS, YTBEPKICHHON mpukazoMm rumHazun Ne 75/01-02 ot
«31» aBrycra 2021r.

Ha usyuenue npeamera «dusuka» B 7 — 9 kinaccax oTBoauTcs 228 4 3a Tpu roja oOy4eHus 1o
2 4 B Hepenmo B 7 u 8 wiaccax (33 y4ueOHBIX Henenu) u 1o 3 4 B Heaemo B 9 kinacce (32 yueOHBIX
HEJIENH ).

g peanuzanuu padoueii mporpammsl 1o npeamMery «dusnka» UCHoIb3yI0TCS YUeOHUKU U
yueOHble TmocoOusi, Bxonsaume B — DenepanbHbll MepedeHb YYEOHHMKOB, JOMYIIEHHBIX K
HCIIOJIb30BAHUIO TIPU PeaTU3alii UMEIOIINX TOCYIapCTBEHHYIO aKKpeIUTaIlio 00pa30oBaTEIbHbIX
mporpaMM  Ha4aJIbHOTO  OOIIero, OCHOBHOTO OOIIEro, CpeaHero oO0mero oOpa3oBaHUs
OpraHu3alUsIMH, OCYIIECTBIAIOIMIUMU 00pa30BaTENbHYIO IEATEIbHOCTh, YTBEPKICHHBIA MTPHUKA30M
MunuctepctBa npocemenns Poccuiickoit @eneparnuu ot 20 mast 2020 r. N 254 (¢ u3MEHEHHAMU
1 JonojgHeHusMH oT 23 aexadps 2020 r.):

IInanupyemMblie pe3yJibTaThbl 0CBOCHUsI Y4eOHOro npeamera «®u3nkKa» Ha yPOBHE OCHOBHOIO
0011ero oopazoBaHus
JIMYHOCTHBIE Pe3yJIbTAThl H3yYeHUs (PUIUKH
B pesynbrate usydenus npeamera «®dusuka» B OCHOBHOH ILIKOJE y oOyuarouierocst OymayT
c(OopMHUPOBaHBI CIEIYIOLINE TMYHOCTHbIE HOBOOOPA30BaHNUs
IIaTpuoTHYeckoe BOCIMTAHHE:
e IPOSBICHHME MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (hU3HMUECKOi
HayKH;
e IIEHHOCTHOE OTHOIIECHHE K TIOCTHKECHUSM POCCUNCKUX YUEHBIX (DUZHUKOB.
I'paxnanckoe U JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:
e TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYKJEHUHU OOIIECTBEHHO-3HAYMMBIX U 3THYECKUX
po6JieM, CBA3aHHBIX ¢ MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUHN (PpU3HKHY;
e OCO3HaHHUE BaXXHOCTH MOPAJIBHO-3TUYECKUX IPUHILIAIIOB B AEATEILHOCTH YYEHOTO.
JcTeTHYeCKoe BOCIIUTAHHUE:
e BOCHpUATHE ICTETHYECKUX KAauecTB (PU3MUECKON Hayku: €€ TrapMOHHYHOI'O HOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.
LJennocmu HayuHo20 NO3HAHUA
e OCO3HAaHHE ILIEHHOCTH (U3UYECKOM HAyKW KaK MOIIHOTO HMHCTPYMEHTa MO3HAHMUSA MUpA,
OCHOBBI Pa3BUTHSI TEXHOJIOT M, BaKHEHNIIIEW COCTABIISAIOLIEN KYIbTYpHI;



PasBUTUC HaquOﬁ JIIO603HaTeJIBHOCTI/I, HHTCpPECa K HCCIIEA0BATEIbLCKOM JeSITEIHbHOCTH.

(I)OpMI/IPOBaHI/Ie KYJbTYPHLI 310POBbA U IMOLIMOHAJIBHOI'0 6.11ar0110.11yq1m:

0CO3HAHME LIEHHOCTH 0e301acHOTO 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BaXHOCTH ITPaBHJI 0€30M1aCHOTO MOBEACHHSI Ha TPAHCIIOPTE, HA JIOPOTax, C AIEKTPUUECKUM U
TETUIOBBIM 000PY/I0BaHUEM B JIOMAIIHUX YCIOBHUSX;

c(OpMHPOBAHHOCTH HABBIKa pe(IeKCHUH, TPU3HAHUE CBOETO NpaBa Ha OMIMOKY U TAKOTO JKe
IIpaBa y Ipyroro 4enoBeKa.

TpynoBoe BociuTanue:

aKTHBHOE y4yacTHE B PEIICHWH MPAKTUYECKUX 33/7ad (B paMKax CEMbH, HIKOJBI, TOPOJa,
Kpasl) TEXHOJIOTWYECKOH W COLMAIBbHOW HAINPAaBICHHOCTH, TPEOYIOIIMX B TOM YHCIE U
(bU3NIeCKUX 3HAHUH;

WHTEpEC K MPAKTUIECKOMY HM3yYCHHIO MPOQecchid, CBSI3aHHBIX C (DU3UKOM.

IKoJ0rnyecKoe BOCIUTAHHE:

OpUEHTAllMsl Ha MpUMEHEHHe (U3NYECKUX 3HAHUM JUIs pelleHus 3afad B 00JacTu
OKPY)KaIOHlCI\/JI Cp€abl, IIAHUPOBAHHA IMOCTYIIKOB M OLUCHKH HMX BO3MOXKHBIX HOCJ'IGI[CTBI/Iﬁ
JUISl OKPYKArOILIEn CpeJibl;

OCO3HaHHE TJO00AJIbHOIO XapaKTepa HKOJIOTMYECKUX MpOOJeM U IMyTed UX pelleHusl.

Ananranus o0y4aomerocs K u3MeHAKIIUMCH YCJI0BUAM COUMAJIbLHOM M MPUPOJAHOM Cpeabl:

MOTPEOHOCTh BO B3aWMOJICHCTBHM TIPH  BBINIOJHEHWH HCCICOBAHUNH ¥ TMPOEKTOB
(bu3nvecKoit HaIPaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHHSIM JAPYTHUX;

MOBBIIICHNE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUUYECKYIO IEATEIbHOCTE;
noTpeOHOCT, B ()OPMUPOBAHMM HOBBIX 3HAHHWI, B TOM uucie (GopMyIHpoOBaTh HUIAEH,
MOHATHS, THIOTE3bl O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

0Co3HaHue AePHUITMTOB COOCTBEHHBIX 3HAHUIA M KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,
IJIAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3UUECKUX 3HAHUM;

CTpeMJICHHE aHATU3UPOBATh U BBISBIISATH B3AUMOCBSI3H MPUPOIbI, OOLIECTBA U SIKOHOMUKH, B
TOM YHCJI€ C UCTIOJIB30BaHUEM (PU3NYECKUX 3HAHUM;

OIICHKa CBOMX JCMCTBHI € Y4€TOM BIMSIHHMS Ha OKPYXKAIOIIYI0O CpEeAy, BO3MOMKHBIX
I7100aTBHBIX TOCTIEICTBUN

MeTtanpeaMeTHble pe3yabTaThl
B pesynprate mzydyenus npenmera «Pusnka» B OCHOBHOH mIKosie y oOywaromierocsi OyayT

chopMupOBaHbI CIASAYIONIME MO3HABATEIbHbIE YHHUBepPcaJbHbIe yueOHbIe 1eiicTBHS
Bazoswvie nocuueckue oeticmeus:

BBISIBJISITH U XapaKTE€PHU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBICHU);
YCTaHABJIMBATh CYIIECTBEHHBIH NMPHU3HAK KJIACCU(UKAINUU, OCHOBAHUS sl 000OIICHUS |
CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B PACCMAaTPUBAEMBIX (aKTax, NAHHBIX U
HaOJIOJICHUSX, OTHOCSIIUXCS K (PU3UUECKUM SIBIICHHSIM;

BBISIBIISITH  IPUYMHHO-CIICICTBEHHBIC CBSI3M TPH M3Y4CHUU (U3UYECKUX SBICHUH WU
NPOILIECCOB; JIeJaTh BBIBOJBI C HCIOJNB30BAaHHEM JICIYKTUBHBIX W  WHIYKTHBHBIX
YMO3aKIIIOUE€HUH, BBIABUIaTh THIIOTE3bI O B3aUMOCBA3SIX (PM3UUYECKUX BEIUYMH;
CaMOCTOSITEJIbHO BbIOMpPATh croco0 pemieHust ydeOHOW (u3nyeckoi 3amauu (CpaBHEHHE
HECKOJIbKUX BApHMAHTOB pELICHUs, BBHIOOp Hambojiee MOAXOAALIET0 C  Y4ETOM
CaMOCTOSITEJIHO BbIJICTIEHHBIX KPUTEPUEB).

Baszosvie uccneoosamenvckue oelicmeus.

HCIIOJIb30BATH BOIIPOCHI KaK HCCIIeI0BaTEIbCKUI HWHCTPYMCHT IIO3HAHUA;
IpoOBOAUTE IIO CAMOCTOSATCIIBHO COCTABJICHHOMY IIJIAaHY OIIBIT, HECJIOKHBIM (I)I/I3I/I‘-IGCKI/II71
OKCIICPUMCHT, HeOOJIbIIIOE HUCCICIOBAaHUC (I)I/ISI/I‘-ICCKOFO SABJICHUS



OLICHUBATh Ha NPUMEHHMOCTh M JIOCTOBEPHOCTh HH(POPMALMIO, MOJYYCHHYIO B XOJ€
HCCIIEA0BaHUS WIN SKCIIEPUMEHTA;

CaMOCTOSATENIbHO (popMyIHpOBaTh 0000LICHUS W BBIBOJABI IO pe3yabTaTaM MpPOBEAEHHOTO
HaOJIOIEHUS, OTIBITA, CCIICAOBAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE JajlbHEHIIee pa3BUTHE (HU3UUYECKUX MPOIECCOB, a TaKXKe
BBIJIBUTaTh MIPEIIOJIOKEHNS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Paboma c ungopmayueri:

MPUMEHATh PA3JIMYHbIE METOJbl, HMHCTPYMEHTBI M 3alpochl INpPU TOUCKE U OTOOpe
nHGOPMAIINY WK TAaHHBIX C YIETOM MPEUIOKEHHON yaeOHOM (hPu3nYecKoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UH(POPMALIUIO PA3IMUHBIX BUJIOB
1 (OpM TIpeICTABIICHUS;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMalbHYIO (OpMY TMpeAcTaBiICHUS HHQOpMalK U
WUTIOCTPUPOBATh  peIIaeMble 3aJauyd HECJIOKHBIMM CX€MaMH, JuarpaMMaMH, WHOUN
rpaduKoi U UX KOMOMHAIUSIMU.

K koHIly 00y4eHHsI B OCHOBHOW MIKOJIe y oOydaromerocss (GopMUpyOTCS KOMMYHHKATHBHBIE
YHUBepCcaJbHbIEe yUeOHbIEe AeiicTBUS
Obuwenue:

B X0J¢ OOCYKJIeHUsI Y4eOHOTO MaTepuala, pe3yabTaToB Ja0OPaTOPHBIX PabOT M MPOEKTOB
3a/1aBaTh BOMPOCHI TIO CYIIECTBY OOCYXKTaeMOM TeMbl M BBICKA3bIBaTh WJICH, HAIICJIICHHBIE
Ha peIIeHHe 3a/[au U MoIep KaHue 01aroKenaTeIbHOCTH OOIIEHHS,;

COTIOCTABJISITh CBOU CY)KJIEHUS C CY)KJIEHUSMHU JIPYTUX YYaCTHUKOB JHaiiora, 0OHapyXUBaTh
pa3IM4Me U CXOJICTBO MO3UIINH;

BBIPa)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

MyOIMYHO TPEICTABNIATH PE3YAbTAThl BHITIOJHEHHOTO (DU3UYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIeI0BaHUs, TIPOCKTA).

Cosmecmuas dessmenbHOCMb (COMPYOHUYECMBO):

MMOHMMAaTh M HMCIOJb30BaTh MPEHUMYIIECTBA KOMAHIHOW W WHAMBUIYAIBHOW pabOTHI TpH
pelieHnr KOHKPETHON (PU3UIECKOM MpOOIeMBI;

MPUHUMATh IICJIM  COBMECTHOW JICATEIBHOCTH, OPraHW30BBIBATH JICHCTBUSA IO €
JOCTHIKEHHIO: PACHpPEeNIATh POJHM, OOCYXKIAaTh IPOLECCHl W PEe3yJIbTaThl COBMECTHOU
paboThl; 00001aTh MHEHUST HECKOJIBKHX JTFOJICH;

BBITIOJIHATh CBOKO YacTh pPabOTHI, JOCTHUTash KA4YeCTBEHHOI'O pe3yJbTaTa II0 CBOEMY
HAIIPABJICHUIO U KOOPJUHHUPYS CBOU JCHCTBHS C IPYTUMHU WICHAMHU KOMAaH/IbI,

OIICHMBATh KAa4eCTBO CBOCTO BKJAJa B OOIIMH MPOJYKT MO KPUTEPHUSM, CAMOCTOSTECIBHO
c(OpPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

K koHuy oOydyeHuss B OCHOBHOW wIKOJie Yy oOydarouierocst (OpMHUpYIOTCS Ppery/isiTHBHbIE
YHHBepCaJbHbIe y4eOHbIe 1eiCTBHUS:
CaMOOPZClHMS’Cll/;M}l.'

BBISBJIATE MPOOJIEMbI B JKM3HEHHBIX M y4eOHBIX CHUTyalUsX, TPEOYIOUIMX s pelieHUs
(bu3nYeCcKuX 3HAHUMH;

OPUEHTUPOBATHCSI B PA3IUYHBIX TOAXOJAX TMPHUHATUS pelleHud (MHAMBUAYAIbHOE,
MIPUHATHUE PELICHHs B TPYIIE, IPUHATHE PEIIEHUH Ipynoi);

CaMOCTOSITEJIbHO COCTaBJISATh QITOPUTM pelleHus (u3ndeckod 3a7auv WM IUIaHa
UCCIIEIOBaHUSI € YYETOM HMMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh MpeJiaraéMble BapUaHThI pellIeHHI;

JenaTh BHIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

Camoxonmpons (peghnexcus):

AaBaThb aICKBATHYIO OLICHKY CUTYyallUH U NpeAjiaraTb IjiaH eé HN3MCHCHUA,
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OOBSICHATh TMPHUYUHBI JOCTIDKEHUS (HEIOCTIDKEHHS) Pe3ylbTaTOB JEATENIbHOCTH, JaBaTh
OILICHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JESATEIBHOCTH (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3HUUECKOTO
MCCIICIOBAaHUS MJIM MPOEKTA) HA OCHOBE HOBBIX OOCTOATENBCTB, M3MEHUBIIMXCS CUTYAIHH,
YCTaHOBJICHHBIX OITMOOK, BOSHUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJbTATa SN M YCIOBHSIM.

OMOYUOHATIbHBILL UHMENIeKM

CTaBUTH €051 HAa MECTO JIPYroro 4elIoBeKa B XOJ€ CIIOpa WM JUC KyCCUH Ha HAyYHYIO TEMY,
[IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro.

Ipunsmue cebs u opyaux:

MPHU3HABATH CBOE MPABO HA OIIMOKY MPHU pPelIeHnH (PU3UYECKHUX 3a7a4d WIH B YTBEPIKICHUIX
Ha Hay4HbIE TEMBI M TAKOE K€ IIPaBO JAPYroro.

HpeIlMeTHbIMI/I pe3yJbTaTaMu ABJAIOTCH:

7 KJIACC

WCIIOJIb30BaTh MOHSTHS: (PH3UYECKHE U XUMUYCCKUE SBJICHHS; HaOIOICHUE, SKCTICPUMEHT,
MOJIeNTb, THUIOTE3a; CAWHHIBI (PU3NICCKUX BEIMYWH; aToOM, MOJICKYJa, arperaTHble
COCTOSIHMSI BemecTBa (TBEpIOE, JKUIKOE, Ta3000pa3HOE); MEXaHWYECKOE JBIKCHUE
(paBHOMEpPHOE, HEpaBHOMEPHOE, MPSIMOJMHEHHOE), TPACKTOPHS, PABHOJICHCTBYIOIIAS CHII,
nedopmarus (yrnpyras, IiIacTUYecKas ), HeBECOMOCTh, COOOIIAIOIITUECS COCY/IBI;

paznuuath sBieHUus (AudQy3us; TEMIOBOE IBIKEHHWE YaCTHI] BEIIECTBA; PaBHOMEPHOE
JBYKCHHE, HEPAaBHOMEPHOE JBW)KCHHE, WHEPIWS, B3aHMMOJICHCTBUE TeEJ; paBHOBECHE
TBEPABIX TEN C 3aKPEIUIEHHOW OChIO BpalLEHMs; Nepeada TaBlIeHUS TBEPAbIMHU TeJlaMHu,
KUAKOCTAMU U Ta3aMH; aTtMocepHoe JaBjieHWE; [UIaBaHWE TeJ; IPEeBpaIlCHUS
MEXaHUYECKON HHEpPruH) IO OINHUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JNEMOHCTPHUPYIOIINX TaHHOE (GU3NYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSIBICHHE HW3YyYEHHBIX (QHU3NYECKHX SBJICHHUI B OKpYXKAIOUIEeM MHpE, B
TOM 4Hclie (QU3NYEeCKHe SBJICHUS B NPUPOJE: TNPUMEPHl JBHKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMU B KUBOU U HEKUBOH MPUPOJE; NCHCTBUE CUJIbI TPEHUSI B MPUPOJIE U TEXHHUKE;
BIIUSIHUE aTMOC(EpPHOTO JaBIICHUS HAa KMBOW OpPraHu3M; IUIaBaHHE pbIO; phluaru B Tele
YelioBeKa; MpU HSTOM TMEPEeBOJUTh MNPAKTHUECKYIO 3alady B Y4eOHYIO, BBLICISTH
CYIIECTBEHHbIE CBOICTBA/MPU3HAKY (PUINYECKUX SBICHUII;

OTHCHIBATh W3YYEHHBbIE CBOMCTBA Tel M (U3UYECKHE SIBIICHUS, UCIIONB3YyS (PU3NYECKHE
BEITMYMHBI (Macca, 00bEM, MJIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEAHSSI CKOPOCTb,
CWJIa YIPYrOCTH, CHJIa TSXKECTH, BEC Tella, CWJia TPEHHs, JAaBlieHue (TBEPIOTO Teia,
KUJKOCTHU, ra3a), BBITAJKMUBAONIAS CHUJIA, MEXaHU4eckas paboTa, MOIHOCTb, IJICYO CHIIbI,
MOMEHT CHJIBI, KOA()(DUILIUEHT MOJIE3HOTO JEHCTBUA MEXaHU3MOB, KHHETUYECKas! U MTOTEHIIN-
anbHasg OdHEpPrus); IMpH ONHCAHMM MPABWIBHO TPAaKTOBAaTh (U3MYECKUH  CMBICTT
HCIOJIb3YeMbIX BEIMYMH, MX O0O3HAUEHUS U €IWHMIBI (PU3NUECKUX BEIUYHH, HAXOAUTh
(dbopMyIbl, CBS3BIBAIOIIME JaHHYIO (DU3MUYECKYI0 BEIWYMHY C JPYTHMMU BEJIUYHUHAMH,
CTPOUTH TpapUKu U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeN, (PU3UYECKHE SBICHHUS U MPOIECCHI, UCIOIb3yd MpaBuiia
CIOXeHHsI cui (BAOJNb OJHOW mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MPaBWJIO paBHOBECHS phluara (0JI0Ka), «30JI0TOE MPABUJIO» MEXaHUKH, 3aKOH COXpaHEHUS
MEXaHUYECKON SHEpruu; NpH ITOM JaBaTh CIOBECHYIO (OpPMYIHpPOBKY 3aKOHAa W
3aMMChIBaTh €T0 MaTEMaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MUECKUE SIBIICHUS, MPOIECCHl M CBOWCTBA TeEll, B TOM YHCJIE U B KOHTEKCTE
CUTYyalluil MPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBISBIATH MPUYHMHHO-CIEICTBEHHBIC
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CBSI3U, CTPOUTH OOBACHEHHE W3 |—2 JOTWYEeCKHX MIAaroB ¢ OMOpOM Ha 1—2 M3y4eHHBIX
CBOMCTBa (PU3NYCCKUX SBICHUH, PU3MUECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH;

pemiatb pacdy€THble 3agadyd B |—2 JEHCTBHUS, UCHONB3yS 3aKOHBI H  (DOPMYIIBI,
CBsI3BIBAIOINE (DM3MUECKHE BEIUYHMHBI: HAa OCHOBE aHAlIM3a YCIOBHUS 3a/1a4Ml 3allUChIBATH
KpaTKO€ YCIIOBUE, MOJICTABIATh (PU3NUCCKHE BEIMUUHBI B ()OPMYJIIBI U IPOBOJIUTH PACUETHI,
HaxOJIUTh CIPABOYHBIE JIlAaHHBIE, HEOOXOJMMBbIE [UIsi pEIIeHUs 3aaad, OLICHUBATh
PEAUTUCTUIHOCTD TIOTYYCHHONW (PU3UYECKON BEIIMUMHBL;

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIC MOKHO PEIIUTh MPU TMOMOIIH (PU3UIECKHX METOJIOB; B
OTIMCAaHUU UCCJIEI0OBAHMS BBIICTISATh MIPOBEPSEMOE MPEIIOI0KEeHNE (TUIIOTE3Y), pa3IndaTh U
MHTEPIPETUPOBATh IOJIYYCHHBIA pPE3yabTaT, HAXOJUTh OIIMOKM B XOJI€ OIBITa, JejaTh
BBIBO/IBI 110 €r0 PE3yJIbTaTaM;

MPOBOJIUTH OTBITHI IO HAOTIOAEHUIO (PU3UYECKUX SIBICHUN MW (PU3UYECKUX CBOWCTB TEII:
(hopmyIupOBaTh MPOBEPsiEMbIE MPEANOI0KEHHs, COOUPATh YCTAHOBKY M3 MPEI0KEHHOTO
000pyI0BaHMUsI, 3aITUCHIBATH X0/ OTBITa M (POPMYJIUPOBATH BHIBOJIBI;

BBITIOJTHATh TPSIMBIE HU3MEPEHHS PACCTOSHUS, BPEMEHHU, MacChl Teja, 00bhEMa, CHIIBI U
TEMIIEpaTypbl C HCIOJIb30BAaHUEM AaHAJIOTOBBIX M IU(PPOBBIX MTPHOOPOB; 3aNHCHIBAThH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MPOBOJIUTHh HCCIEAOBAaHUE 3aBUCHUMOCTH OJHOW (PU3MYECKON BEJIMYMHBI OT JAPYrod C
WCTIOJIb30BAHUEM TIPSIMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBIIKYIIIETOCS Tela
OT BPEMEHHU JBWKEHUS TeJIa; CUJIbI TPCHUS CKOJBKEHUS OT Beca Tella, KauecTBa 00paboTKH
TMOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CHJIBI TPEHHUS OT TUIOIIAJM COMPUKOCHOBEHHS TET;
CWJIBl YIPYTrOCTH OT Y/JIMHEHHS TPYKUHBI; BBITAJKUBAIONIEH CHJIBI OT 00BEéMa mOTpy-
YKEHHOM YacTH Teja M OT MJIOTHOCTH JKHUJKOCTH, €€ He3aBUCUMOCTH OT ITJIOTHOCTH Tela, OT
IIIyOWHBI, Ha KOTOPYIO MOTPY)KEHO TEJO; YCJIOBHIl IJIaBaHUS TeJ, YCIOBHI paBHOBECUS
ppluara u OJOKOB); y4acTBOBaTh B IUIAHUPOBAHWUW YYEOHOTO HCCIEAOBAHUS, COOMpaTh
YCTaHOBKY U BBIMOJHATh HW3MEPEHUS, CleAys MpPEeIJIOKEHHOMY IUIaHy, (QUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (U3WYECKMX BEIUYMH B BHJE MPEATIOKEHHBIX
TabIuI ¥ rpauKoOB, 1e1aTh BEIBOJBI 10 Pe3yIbTaTaM MCCIIEI0BaHUS;

MIPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3NUECKUX BEIWYMH (IJIOTHOCThH BEIIECTBA KUAKOCTU
U TBEPJIOTO TeJa; CUia TPEHUS CKOJIBXKEHUS; AaBJICHHE BO3/yXa; BBITAJKHWBAIOLIAsl CUJIA,
JecTByIOIas Ha TOTPYKEHHOE B KHUAKOCTh TeNO; KOAPPUIMEHT IOJIE3HOTO AeHCTBUA
MIPOCTBIX MEXaHU3MOB), CIIEysl MPEIOKEHHON UHCTPYKIUU: MPU BBIIIOJHEHUU U3MEPEHUI
coOuparh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE UCKOMOW BEJHYHHBI;
coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MU padoTe ¢ 1abopaTOpHBIM 000PYIOBAHHUEM;
yKa3bIBaTh MPUHIMIIBI IEHCTBUSL MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIONINECS COCYAbl, OapoMeTp, phluar, MOJBUKHBIA U HEMOABM)KHBIN
OJI0K, HAKJIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI ICUCTBUS W3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OTMOpOM Ha WX omucaHus (B TOM 4YHCIE: MOAIIUIHUKH, YCTPOMCTBO BOJOMPOBOJIA,
TUIPaBINYECKUN TIpecc, MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCIIOIb3Ys
3HaHMS O CBOMCTBaxX (DM3MUECKUX SBJICHUH M HEoOXOoauMble (PU3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTh TpUMEpPhl / HaXOAUTh HHGOpPMALMIO O TMpUMEpPax MPAKTHUYECKOTO
WCIOJIb30BaHUs (PU3UYECKMX 3HAHWW B TOBCEAHEBHOW IKU3HU M 0OecredeHus
0€30MacHOCTH TIpU OOpaleHNH ¢ TPHUOOpaMU U TEXHUYECKUMHU YCTPOHUCTBAMU, COXPAHEHUS
3JI0POBbSI U COOIOICHUS HOPM SKOJIOTHYECKOTO TMOBEJCHHS B OKPYKAIOIIEH Cpee;
OCYILIECTBISITh OTOOp HMCTOYHMKOB HHpoOpManuu B ceTd VHTEpHET B COOTBETCTBUH C
3a/IaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCSA 3HAHUN U MYTEM CpaBHEHUS
Pa3MUYHBIX HMCTOYHUKOB BBIICIATH MH(POPMAIIHIO, KOTOpas SBISETCS MPOTHUBOPEUYUBOMN HIIH
MOeT OBITh HEJOCTOBEPHOII;
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WCIOJIb30BaTh TPH BBHIMIOJHEHUH YYEOHBIX 3a/laHuil HAYYHO-TIOMYJSIPHYIO JIUTEPATYypy
(U3HUYECKOTO COJIEpIKAHUs, CIIPABOYHBIC MaTEpUaNbl, pecypchl cetn VHTepHeT; BIaJeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBanusi HHPOPMAIIUU U3 OJHOU 3HAKOBOM
CUCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIC KpATKHWE MUCHMEHHBIC W YCTHBIC COOOIICHHS HAa OCHOBE 2—3
HMCTOYHUKOB HWH(pOpMAIUU (PU3UIECKOTO COJNEpKaHUs, B TOM YHUCIIEC MYOJWYHO JCNaTh
KpaTKHe COOOIICHHS O pe3ysbTaTaX IMPOCKTOB WM YY4eOHBIX HMCCICAOBAHHIA, MPH 3TOM
IPaMOTHO HCITIOJIb30BaTh W3YYCHHBIN TOHATHWHBIA armapar Kypca (GU3UKH, COMPOBOXKIATH
BBICTYIUICHHE IIPE3ECHTALIUEM;

IPH BBITIOJIHEHUU YYEOHBIX TPOCKTOB W HCCICAOBAHHMN pacIpencsiaTh OOS3aHHOCTH B
TPYyIIIIe B COOTBETCTBUHM C IMOCTABJICHHBIMH 33J[a4aMHU, CIICAWTHh 32 BBIMOJIHCHUEM ILIaHA
JNCWCTBUM, aJCKBATHO OIICHMBATh COOCTBEHHBIM BKJAJ B JACATCIBLHOCTH TPYIIIBI; BBI-
CTpanBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAFOIIHX.

8 KJIACC

WCIIONb30BaTh TIOHSATHS: Macca W pa3Mepbl MOJEKYN, TEIUIOBOE IBMKEHHUE aTOMOB H
MOJIEKYJI, arperaTHbl€ COCTOSIHHSI BEIIECTBA, KPUCTAUIMUECKHE U aMopdHbIE Tena,
HACBHIIIIEHHBIM W HEHACHIIIEHHBIN MMap, BIAXHOCTh BO3/AyXa; TEMIEpaTypa, BHYTPEHHSA
SHEPTHsI, TETUIOBOM JBUTATEIb; DJIEMEHTAPHBIN AIIEKTPUUECKUN 3apsi, JJIEKTPUUECKOE TOJIe,
MIPOBOJTHUKY U JUDJIEKTPUKH, TIOCTOSIHHBIN dJIEKTPUUECKUIM TOK, MATHUTHOE TIOJIE;
paznuuath  sIBI€HHUA  (TEIUIOBOE  pacUIMpeHue/ckartue, TeIvlonepeaaya, TerIoBOE
paBHOBECHE, CMavYMBaHUE, KaNWULIPHBIC SBIICHUS, WCIIAPEHUE, KOHJEHCAIUs, TJIaBJICHUE,
Kpuctayum3anusi  (OTBEpJIeBaHME), KHUIEHWE, Tervlonepeaadya  (TETUIONPOBOIHOCTD,
KOHBEKIIUS, W3JIyd€HHUE); DIEKTpU3alusi TeJl, B3aUMOJACHCTBUE 3apsAloB, JEHCTBUS
ANIEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHHE, B3aUMOJICHCTBHME MAarHuTOB, JEWUCTBHE
MarHUTHOTO TMOJISl Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs UHIYKIINS) [10 OMKUCAHUIO X
XapaKTEepHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOUIMX JaHHOE (pU3nUecKoe
SIBJICHUE;

pacro3HaBaTh MPOSIBICHHE HU3YyYEHHBIX (PHU3NYECKUX SBJICHHUI B OKpYXKaIOUIeM MHpE, B
TOM 4YHClie (U3MYECKHUEe SIBJICHHS B MPUPOJE: MOBEPXHOCTHOE HATSDKEHHE U KAWJUISPHbBIC
SIBJIGHUS B MPHUPOJIE, KPUCTAIUIBI B Mpupoje, uzirydyeHue ColiHla, 3amep3aHue BOJOEMOB,
MOpckue Opusbl, 0Opa3oBaHHE pPOCHI, TyMaHa, WHEs, CHEra; 3JEKTPUYECKUE SBIICHUS B
aTMocdepe, MEKTPUUECTBO KUBBIX OPraHU3MOB; MarHUTHOE 10Jie 3eMIIH, Apeiid MO0 COB,
POJIb MAarHUTHOTO TOJS IS JKU3HU Ha 3emiie, MOJSPHOE CUSHHE, NPU 3TOM MEepPEeBOAUTH
MPAKTUYECKYI0 3aJauy B Yy4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOICTBA/IMPU3HAKHI
(bu3nuecKuX SABJICHUN;

OTHCHIBATh W3YYEHHBIE CBOMCTBA Tel W (U3UYECKUE SIBIICHUS, UCIONB3YyS (PU3NYECKHE
BEITMYMHBI (TeMIepaTypa, BHYTPEHHSSI DSHEPrus, KOJMUYECTBO TEIUIOTHI, YJelIbHas
TEIUIOEMKOCTh ~ BEIIeCTBa, yAelbHas  TeIJIOTa IUJIABJCHMs, yAeJdbHas  TeIuioTa
napooOpazoBaHus, yJelbHasg TEIUIOTa CrOopaHUs TOIIMBA, KOX(POUIMEHT MOJIE3HOTO
JEUCTBUS TEIUIOBOW MAIMHbBI, OTHOCUTENbHAS BIaXKHOCTh BO3/1yXa, DJIEKTPUUECKUN 3aps/,
cuia TOKa, DIEKTPUUYECKOE HaNpsLKEHHE, COMPOTHBJIECHUE MPOBOJAHUKA, YIECJIbHOE
COTPOTHBIIEHUE BeIIeCTBa, pabOoTa W MOIIHOCTh JJEKTPUYECKOTO TOKA); MPH OMUCAHHUH
MPaBUWJIBHO TPAKTOBATh (PU3WYECKHII CMBICT HUCIOJIB3YEMBbIX BEIMYUH, OOO3HAUCHUS H
€IUHULIBI (PU3NYECKUX BEIWYMH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO
BETMYMHY C JPYTUMH BEIWYMHAMH, CTPOUTH TpaUKu H3YYEHHBIX 3aBUCHUMOCTEH
(bu3MYECKUX BEUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS U MPOIECCHI, UCIOJIB3Ys] OCHOBHBIC
MOJIOKEHUST ~ MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU  CTPOEHUS  BEUIECTBA, MPUHIIMII
CYINEpIO3UINK ToJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma
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JUId ydacTka 1enu, 3akoH JDxoyns - JleHna, 3aKkoH COXpaHEHUsl SHEPIUM; IIPU 3TOM J1aBaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTeMaTHYECKOE BhIPaXKEHUE;
OOBSICHATH (PU3NYECKHE MPOIIECCHl U CBOWCTBA TEN, B TOM YHCIE M B KOHTEKCTE CUTyallUl
[IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUUYMHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH OOBbACHEHHE U3 | - 2 JOTMYECKUX IIaroB ¢ Onopoi Ha 1 - 2 u3y4eHHBIX CBOICTBA
¢bu3nvecKkux SBJICHUH, (U3NYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTE; pemiaTh pacyEéTHBIC
3amauu B 2 - 3 NeiCTBUS, UCHOJB3YysS 3aKOHBI W (OPMYIIBI, CBSI3BIBAIONINE (DHU3NYECKHE
BEJIMYMHBI: Ha OCHOBE aHalM3a yCJIOBUS 3a/1a4M 3alUChIBaTh KPAaTKOE YCIOBHUE, BBISBIIATH
HE/IOCTATOK JAHHBIX JJIsl PEHICHUs 3a]aud, BHIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
Ui €€ peleHus, MPOBOJUTh pacdy€Thl U CPaBHUBATh MOJYYEHHOE 3HAU€HHE (DU3HUECKON
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

pacrno3HaBaTh IpOOJEMbl, KOTOPbIE MOXXHO PEIINTh MPU MOMOIIU (PU3MUYECKUX METOJIOB;
HCIOJIb3YSl ONMCAHUE WCCIEI0OBAHUS, BBIIEIATH NMPOBEPSIEMOE MPEIIOI0KEHNE, OLIEHUBATh
MPaBUJIBHOCTH MOPsIKa MPOBEACHUS UCCIIEIOBaHUS, J€N1aTh BbIBOIBL;

MIPOBOJUTH OMBITHI MO HAOMIOAECHUIO (U3NYECKUX SABJICHUN MM (PU3MYECKUX CBOWCTB TEJ
(KanwuIsipHbIE SIBJICHUS, 3aBUCUMOCTH JIaBJIEHHUS BO3JyXa OT €ro o0béMma, TemrepaTypbl;
CKOPOCTH Tpollecca OCTbIBAaHUS/HArpEBaHUS TIPU U3IYYEHHMM OT IBETa M3Iy-
YaroIIeH/IorIomaonel MOBEpXHOCTH; CKOPOCTb HCIApPEHHs] BOJBI OT TeMIlepaTypbl
KUAKOCTH U IUIOMAAM €€ TIOBEpXHOCTH; DJEKTpHU3alUs Tell M B3aUMOJIEHCTBUE
ANEKTPUYECKUX 3apsA70B; B3aMMOJEWCTBUE MOCTOSHHBIX MAarHUTOB, BU3yallW3allMsl Mar-
HUTHBIX TOJEeH MOCTOSHHBIX MAarHUTOB; AEWCTBHS MAarHUTHOTO IMOJII Ha TPOBOJHHUK C
TOKOM, CBOMCTBAa 3JIEKTpPOMAarHuUTa, CBOMCTBA 3JIEKTPOJBUTATENI IOCTOSHHOTO TOKa):
(dhopMynupoBaTh IpOBepsieMble MPEANOI0KEHHS], COOMpPaTh YCTAHOBKY M3 IMPENI0KEHHOTO
000pyJOBaHNUS; ONUCHIBATH XOJI OIBITA U (POPMYIUPOBATH BHIBOJIBI;

BBITOJIHATE MPSMbIE U3MEPEHUS] TEMIIEPATYpPhbl, OTHOCUTEIbHOMN BJIAXKHOCTU BO3/yXa, CHUIIbI
TOKA, HANpsHKEHUS C MCIOJIb30BAaHMEM aHAJIOIOBBIX NMPHOOPOB M JATUYUKOB (PU3MUECKHX
BEJIMYMH;, CpPaBHMUBATh pE3yJbTaThl HU3MEPEHHUH ¢ Y4E€TOM 3aJaHHOW aOCOFOTHOM
MOTPELIHOCTH;

MPOBOJIUTHh HCCIIEOBAaHUE 3aBUCHUMOCTH OJHOW (U3MUECKOM BEJIMYMHBI OT JAPYrod C
UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH COIIPOTHUBIICHHS IPOBOJHHUKA OT €ro
JUIMHBI, IUIOIIAAM HONEPEYHOro CEYEHUs M YIECJIBHOTO CONPOTHUBICHMS BEIIECTBA
IIPOBOJIHUKA; CWJIBI TOKa, MAYLIEro 4yepe3 MPOBOJHUK, OT HANPSIKEHHUs Ha IPOBOJHHKE;
UCCIIEIOBAaHUE IIOCIEJOBATENBHOTO U  MApajUIEIbHOTO COEIUHEHHUH IPOBOJIHUKOB):
IUTAHUPOBATh MHCCIEJOBaHUE, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEPEHUs, cienys
IIPEUIOKEHHOMY IUIaHy, (PUKCHPOBaTh pPE3yJabTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE
TabaM1l U TpadUKOB, A€1aTh BBIBObI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

IIPOBOJIUTh KOCBEHHbIE M3MEpeHUs (U3NYECKUX BEIWYMH (yZAelbHas TemI0EMKOCTb
BEIIECTBA, CONPOTHBIIEHHE INPOBOJHMKA, pab0Ta M MOIIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHHs, CcOOUpAaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY, CIeays Mpeaso-
KEHHOM MHCTPYKLIUHU, ¥ BBIYUCIIATH 3HAUEHUE BETMUUHBL;

coOuro1aTh MpaBuiia TEXHUKU 0€30MIaCHOCTH IIPU paboTe ¢ 1a00paTOPHBIM 000PyI0OBAaHUEM;
XapaKkTepu30BaTh MPUHLUIIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB U TEXHHUUECKUX YCTPOUCTB C
OMOpPOi Ha MX OMHMCaHUsS (B TOM YHUCIE: CHUCTEMa OTOIJIEHUS JIOMOB, TMIPOMETp, MapoBas
TypOuHa, ammepMeTp, BOJBTMETpP, CYETYMK  IJNEKTPUUECKOW  HHEPruu,  dJeK-
TPOOCBETUTENbHBIE  TPUOOpPBI,  HArpeBaTelbHbIE  ANEKTPONPUOOPHl  (TIPUMEpHI),
JIEKTPUYECKHE MPETOXPAHUTENN; MEKTPOMArHUT, IEKTPOJBUraTeNb MOCTOSIHHOTO TOKA),
UCTOJNb3ysl 3HAHHUSA O CBOMCTBaxX (M3WYECKUX SBJICHUH M HE0OXoAuMble (U3NUECKUe
3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPHUTEIbHbIE TPUOOPHI IO CXeMaM U
CXEMaTH4YHbIM PHUCYHKaM (KMIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP, TUIPOMETP,
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JBUTaTelb BHYTPEHHETO CrOpaHus, O3JEKTPOCKOI, PEOCTaT); COCTABIATH CXEMBbI
NIEKTPUYECKUX LENell C MOCIeN0BaTENbHbIM U MapajlyIeIbHbIM COEIUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HaUCHUS JIEMEHTOB JIEKTPUUIECKUX LIETIeil;

MPUBOANTH MPUMEPBI/HAXOAUTh HH(OPMAIIHIO O IPUMEpPaX MPAKTHYECKOTO UCTIOIb30BaHUS
¢u3nYecKkux 3HAHWK B TIOBCEAHEBHOM >KU3HU JJsi oOecredeHusi Oe30MacHOCTH TpU
oOpamieHnn ¢ TpUOOpPaMU M TEXHUYECKUMHU YCTPOIMCTBaMHU, COXpaHEHHs 3/J0POBBS H
COOJTIOIEHHST HOPM IKOJIOTHYECKOTO OBECHUS B OKpYKaloIeil cpene;

OCYIIECTBIISITh MOWUCK WHpOpManmuu (HU3HYECKOro cojepxkaHus B cetd VHTepHeT, Ha
OCHOBE MMEIOIINXCS 3HAHUN U MyTEM CPaBHEHMS JIONOJHUTEIbHBIX UCTOYHUKOB BBIJACIATH
nHGOPMAIIHIO, KOTOPAs SBJISIETCS] IPOTUBOPEUUBON MITH MOXKET OBITh HEJJOCTOBEPHOIA;
WCIO0JIb30BAaTh IPU BBINOJHEHUM Y4YEOHBIX 3aJ@aHUi HAy4YHO-TIONMYJSIPHYIO JINTEPATYpy
(u3MYECKOTO COJepKaHUs, CIIPaBOYHbIE MaTepuaibl, pecypchl ceT VHTepHeT; BiaieTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOPMAIMKU U3 OJHOM 3HAKOBOM
CUCTEMBI B JAPYIyIO;

co3faBaTb COOCTBEHHbIE IHCbMEHHbIE M KpaTKHE YCTHblE coO0OleHus, o0oO0mas
nH(pOpPMaLIMI0O W3 HECKOJIbKUX MCTOYHHUKOB (PU3MYECKOTO COJAEpKaHMs, B TOM 4YHCIIE
MyOJIMYHO MPEACTABIATh PE3yIbTaThl MPOEKTHOM MIIM HCCIIEI0BATEIbCKON J1€ATENbHOCTH;
P 3TOM TPaMOTHO HCIIOJIb30BAaTh W3YYEHHBI NOHATUHHBIM ammapar Kypca (usmkwy,
COTMPOBOXKIATh BHICTYIUICHHUE MTPE3EHTAIUEN;

MpU  BBIMOJHEHUH Y4YEOHBIX TPOEKTOB U UCCIEAOBAHUNA (PU3MUECKHX MPOILIECCOB
pacnpenensiath OOS3aHHOCTH B TPYIIE B COOTBETCTBHUU C IOCTaBJICHHBIMHU 3a/adyaMH,
CIIETUTH 32 BBIMOJIHEHUEM IJIaHa JEWCTBUN U KOPPEKTHPOBAThH €ro, aJeKBaTHO OLEHUBATh
COOCTBEHHBIM BKJAJ B JIEATENbHOCTh TPYIIbl; BBICTpAaUBaTh KOMMYHHUKAaTUBHOE
B3aMMO/ICHCTBHE, IPOSIBIISAS TOTOBHOCTh pa3peliaTb KOHQIUKTHI.

9 KJIACC

WCIIOJIb30BAaTh  MOHSTHUS: CHUCTeMa OTcY€Ta, MaTepuaibHas TOYKa, TPAeKTOpHS,
OTHOCHUTENIbHOCTh MEXaHWYEeCKOro JBMXKeHHs, nedopmanus (ympyras, IUlacTU4ecKas),
TpPEeHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh U MEpPEerpy3Ku; LEHTpP TAKECTH;
abCcoMIOTHO TBEPAOE TENO, LEHTP THKECTH TBEPAOIO Teja, PAaBHOBECHE, MEXaHUYECKHE
KoJiebaHusl U BOJIHBI, 3BYK, HH(Pa3BYK U YIAbTPA3BYK; 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIEKTPhI UCITyCKaHUS U
MoTrJIoeHus; anb(da, 6eTa 1 raMMa-u3IydeHusl, U30TOIbI, sAepHas PHEPTeTHKA;

paznuyath sBJCHHUS (pPaBHOMEPHOE W HEpPaBHOMEpPHOE MPSIMOJMHEHHOE JBUKEHHE,
PaBHOYCKOPEHHOE NPSIMOJMHEHHOE JBI)KEHHE, CBOOOJIHOE TMaJieHuEe Tell, PaBHOMEPHOE
JBUKEHHE TIO0 OKPY>KHOCTH, B3aUMOJICHCTBHE Tell, PpEaKTUBHOE JBIKEHHUE, KojebaTeabHOe
JBUKEHHE (3aTyXarollle W BBIHY)KJIEHHBbIC KOJeOaHUs), PE30HAHC, BOJHOBOE JBHKCHHE,
OTpaX€HHE 3BYKA, MPSMOJIMHEHHOE PaclpOCTpaHEHHE, OTPAKEHUE M MPEJIOMIICHUE CBETa,
MOJIHOE BHYTPEHHEE OTpPaKCHHE CBETa, PA3JIOKEHHE OEJIOTO CBETa B CIEKTP U CIOXKEHHE
CHEKTPAJbHBIX LIBETOB, TUCIEPCUs CBETA, €CTECTBEHHAS PaIMOAKTUBHOCTh, BOSHUKHOBEHHE
JTUHENYaToOro CIeKTpa M3MY4YeHHs) MO OMUCAHHIO MX XapaKTepHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX JTaHHOE (PU3NUECKOe SIBICHUE;

pacrmo3HaBaTh MPOSIBIEHHWE H3YYCHHBIX (PU3MYECKHUX SIBICHHH B OKpYyKawoieM Mupe (B
TOM uHclie (U3NYECKHE SIBICHUS B MPHUPOJAE: MPUIMBBI U OTJIMBBI, IBUKEHHE IUIAHET
ConHEYHOM CHUCTEMBbI, PEAKTUBHOE JIBJKEHHUE JKHMBBIX OPraHU3MOB, BOCIIPHUSITHE 3BYKOB
YKUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IIyHAMH, X0, LIBETA TEJl, ONTUYECKHE
SBJICHUS B TPUPOJE, OMOJOTHYECKOe JEHCTBHUE BHAUMOTO, YABTPA(QHOIETOBOTO M PEHT-
T€HOBCKOTO M3TYYEeHUN; €CTeCTBEHHBI paJuOaKTUBHBIN (OH, KOCMHYECKHE IyYH,
PaaMOaKTUBHOE U3JIyYE€HUE MPUPOJHBIX MUHEPAJIOB; IEUCTBHE PAJUOAKTUBHBIX M3JIy4€HUM
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Ha OpraHM3M YeJOBEKa), MPHU 3TOM NEPEBOJUTH NPAKTUUYECKYIO 3a1ady B y4eOHYIO,
BBIJICJIATD CYIIECTBEHHBIE CBOMCTBA/MPU3HAKY (PH3MUYECKUX SIBICHUH;

ONMCHIBATh W3YyYCHHBIC CBOWMCTBA TeJN M (pu3MUecKHe SIBICHUS, HCTONB3YS (hU3UYECKHe
BEIMYUHBI (CpeOHAS M MTHOBEHHAs CKOPOCTh Tella MpH HEPaBHOMEPHOM JBIIKCHHH,
YCKOpEHHUE, NepeMeIleHue, myTh, YII0Bas CKOPOCTh, CHJIAa TPEHUs, CHia YIPYTOCTH, CHJa
TSDKECTH, YCKOPEHHE CBOOOJHOTO TMAaJEHUs, BEC Tela, MMITYJIbC TeJid, WMITYJIbC CHIIBI,
MeXaHW4YecKass padoTa M MOIIHOCTh, MOTCHIWAIbHAS OJHEPrusi Tela, MOTHATOrO Hax
MOBEPXHOCTHIO 3€MJIM, IOTCHIIMATbHAS SHEPTHSI CKATON MPYKUHBI, KHHETHUECKAast SHEPTHs,
MOJTHAsT MEXaHWYeCKast SHEePrusi, IepUoJl U 4acToTa KOJeOaHWH, JJTMHA BOJHBI, TPOMKOCTD
3BYKa M BBICOTA TOHA, CKOPOCTH CBETA, NIOKA3aTeNlb MPEIOMIICHHS CpPEbl); MPU ONHCAHUU
MPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJB3YeMbIX BEIUYHH, 0003HAUCHHS H
eIMHUIIB (PU3MYECKUX BEITMYNH, HAXOIUTH (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PHU3UIECKYIO
BEJIMYUHY C JPYTMMH BEIMYMHAMH, CTPOWUTh TpaQuKH H3YYEHHBIX 3aBUCHMOCTEH
(bMBUYECKUX BEIIMYWH;

XapaKTepu30BaTh CBOWCTBA TeJ, (DU3MYECKHUE SBJICHUS W MPOIECCHI, HCHOJB3ysd 3aKOH
COXpaHEHHs DJHEPTruH, 3aKOH BCEMHUPHOTO TATOTEHHWsS, HPUHIMI CYNEPHO3UIMUA CHII,
MPUHIUT OTHOCUTENBHOCTH [ ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS HMITYJIbCa,
3aKOHBI OTPKEHHUS W MPEJOMJICHHS CBETa, 3aKOHBI COXpPAaHECHHsI 3apsJ0BOTO U MacCOBOTO
qHCceN TPU SJEPHBIX PEAKIUsAX; MPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aIMCBIBATh €T0 MATEMATHIECKOE BBIPAKCHNE;

OOBSICHATH (PU3NYECKHE TPOIIECCHl U CBOWCTBA TN, B TOM YHCIIE U B KOHTEKCTE CHTYaITHH
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBISATH TMPUYMHHO-CIICACTBEHHBIE CBS3H,
CTpPOUTH 00BSICHEHHE U3 2—3 JOrMYECKUX IIaroB ¢ OMOpod Ha 2—3 M3Y4YEHHBIX CBOMCTBA
(bu3nuecKkux SABICHUHN, (PU3NYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a1a4yul (OMHUPAIOIINECS HAa CUCTEMY M3 2— 3 ypaBHEHUM), UCTIONb3Ys
3aKOHBI U (OPMYIBI, CBSI3bIBaIONIME (U3UYECKUE BEMYMHBI: Ha OCHOBE aHAJINW3a YCIOBHS
3a/lauM 3alKChIBaTh KPaTKOE yCJIOBHE, BBISABIATH HEJOCTAIONINE WM U30BITOYHBIC JaHHBIC,
BBIOMpATh 3aKOHBI M (GOpPMYJbl, HEOOXOIUMBbIE JUIsl pPEUICHHUsS, MPOBOAUTH PacuéThl U
OIICHUBATh PEATMCTUYHOCTH MMOTYYEHHOTO 3HaYCHUS (PU3NUECKON BEITMUMHBI;

pacrno3HaBaTh IpPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MpPU MOMOUIM (U3UYECKUX METOOB;
WCIIOJIb3YS OMKMCAHUE WCCIEIOBAHUS, BBIICIATH MPOBEPSIEMOE MPENOI0KEHUE, OLEHUBATh
MPaBUJIBHOCTh TMOPSAJIKA MPOBEACHUS HMCCIEI0BaHUs, NENaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIBITOB;

MIPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UUECKUX SIBICHUM WM (PU3NYECKUX CBOMCTB Tell
(u3yuyeHue BTOporo 3akoHa HploTOHA, 3aKOHA COXpaHEHMsI SHEPTUH; 3aBUCUMOCTh IIEpUOa
KojeOaHui MPYKUHHOTO MasTHHUKAa OT Macchl TIpy3a U IKECTKOCTH MPYKHUHBI U
HE3aBHCHUMOCTh OT aMIUTUTYAbl MaJbIX KOJI€OaHWil; MPSMOJMHEIHOE paclpocTpaHeHHE
CBETa, pa3lioKeHHe Oelloro cBeTa B CIEKTP; H3Y4YeHHE CBOMCTB HU300pakeHHs B
IJIOCKOM 3€pKajieé U CBOMCTB M300pa)keHHsl MpeaMeTa B coOuparoleil TuH3e; HaOoneHne
CIUIONIHBIX U JTMHEHUYATBIX CIIEKTPOB M3IYUYEHHSI): CAMOCTOSATEIHHO COOMPATh YCTAHOBKY M3
n30bITOYHOTO HabOpa 00OpPYIOBaHUS; OMUCHIBATh X0 OMBITA U €r0 pe3yabTaThl, GOpMYIH-
pOBaTh BHIBOJBI;

IIPOBOJIUTH MPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX U3MEPEHUH, ONpeeNss CpeHee 3HaUCHHE
n3MepsieMoil BenuuuHbI ((poKycHOe paccTosiHHE coOuparomieil JHH3bI); O0OOCHOBBIBATH
BBIOOD crioco0a U3MepEeHUs/U3MEPUTENBHOTO pHOopa;

MIPOBOJIUTh HCCIEIOBAHWE 3aBUCUMOCTEH (PU3MYECKMX BEIUYMH C HCMOJIb30BAaHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBHM)KEHUM 0e3
HavaJlbHOM CKOPOCTH; TMepHoja KoleOaHUH MaTeMaTHYecKOro MasiTHHKA OT JUIMHBI HUTH,
3aBHCHMOCTH yIJla OTPaXKEHHUS CBETa OT Yrja MaJeHHus M Yrja NpeJoOMIIEHHs OT yria
NaJeHus): IUIAHUPOBAaTh  MCCIEJOBaHME, CAMOCTOATENBHO  COOMpaTh  YCTaHOBKY,
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(UKCHPOBATh PE3YJbTAThHI MOJIYYCHHON 3aBUCUMOCTH (PU3MYECKHX BEJIMYUH B BUJE TaOIHIL
U TpaduKOB, AeIaTh BBIBOJBI 110 pe3yIbTaTaM HCCIIEI0BAHMS,

MIPOBOJIUTH KOCBEHHBIC M3MEpPEHHs (PU3NYECKUX BEIUYMH (CPEAHSIsI CKOPOCTh U YCKOpEHHE
TeJla TPU PABHOYCKOPEHHOM JBIKEHHH, YCKOPEHHE CBOOOIHOTO TMaJaeHHS, >KECTKOCTh
NPYKUHBIL, KOOQQUIMEHT TPEHUS CKOJBKEHHUsS, MeXaHudyeckas paboTa MU MOIIHOCTH,
94acToTa M MEpUOJl KoJeOaHWi MaTeMaTHUYECKOTO W NMPYKUHHOTO MAasTHUKOB, ONTHYECKast
cuia coOuparoniei JWH3BI, PaJMOaKTUBHBIA (DOH): IIIAaHMPOBATH WM3MEPEHHUsS; COOMpaTh
OKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJHATH W3MEPEHHUsS, CIEAYS MPEII0KCHHOM
WHCTPYKIIWH; BEIYUCIIATH 3HAYCHNE BEIIMYMHBI M aHATM3UPOBATD MOJTYYEHHBIC PE3YIbTATHI C
Y4ETOM 3aJaHHOU MTOTPEIIHOCTH U3MEPEHUN;

cOOIIOIaTh MpaBHiIa TEXHUKU 0E30MTACHOCTH MPH paboTe ¢ 1a00paTOPHBIM 000PYIOBAaHHEM;
pa3nuyaTth OCHOBHBIE MPHU3HAKH W3YyYCHHBIX (U3UYECKUX MOJEJeH: MaTepualbHas TOYKa,
abCOIOTHO TBEPAOE TENI0, TOUEYHBIH MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, IJIaHETapHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJIETIb aTOMHOTO s17pa;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB U TEXHHUYECKHX YCTPONCTB C
OTIOPOH Ha WX ONMUCaHWs (B TOM YHCJE: CIHIOMETD, NAaTUYMKU TIOJOKEHUS, PACCTOSIHUS U
YCKOpPEHUs, pakera, d5XO0JOT, OYKH, HEepUcKom, (oToammapar, ONTHUYECKHUE CBETOBOJbI,
CHEKTPOCKOI, 1I03UMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHMS O CBOMCTBaX (PM3MUECKUX
SBIIEHUHN 1 HEOOX0IMMbIe (PU3NUYECKHEe 3aKOHOMEPHOCTH;

WCTIONb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH W3YYCHHBIX TEXHHYECKHX YCTPOWCTB,
W3MEPHUTENBHBIX MPHOOPOB ¥ TEXHOJOTHUYECKHX IPOIECCOB TIPU pPEHICHHH Y4eOHO--
MPAKTUYECKUX 337ad; ONTHYECKHE CXEMBI Ui TOCTPOCHUS H300paKCHUH B IUIOCKOM
3epKaJie ¥ coOMparomel JInH3e;

IIPUBOANUTH MPUMEPBI/HAXOAUTh HH(OPMALIMIO O IPUMEpPax MPAKTUYECKOTO UCIOJIb30BaHUS
(U3UYECKUX 3HAHWUN B TIOBCEIHEBHOW JKM3HU Ui oOecmedeHHs O€30MacHOCTH TpH
oOpalieHuy ¢ NpUOOpPaMU M TEXHUYECKMMHU YCTPOICTBaMH, COXpaHEHHs 310pOBbS U
COOJIIOICHHS HOPM 3KOJIOTMUYECKOT0 IOBEICHHS B OKPYXKAIOLIEH cpene;

OCYLIECTBIIATh IOUCK HHPOpPMAUU (PU3MUECKOro cojepxkaHusd B cetu MHTepHer,
CaMOCTOATENIBHO  (POPMYJIHPYsl TOUCKOBBIM 3alpoOC, HAXOAUTh IIyTH OINpEIeEeHUs
JIOCTOBEPHOCTH MOJIy4EHHON MH(POPMAaLMK Ha OCHOBE UMEIOLIUXCS 3HAHUH U JOIOJIHUTEb-
HBIX HCTOYHHKOB;

UCIOJb30BaTh INPU BBINOJIHEHUM Y4YeOHBIX 3aJlaHUil HAy4YHO-NOMYJSPHYIO JIMTEparypy
(bU3MYeCKOro CoAep)KaHus, CIpPaBOYHBbIE MaTepualibl, pecypcbl ceTh VHTepHeT; BialeTh
npuéMaMi KOHCIEKTUPOBAHMS TEKCTa, peoOpa3oBaHus MHPOPMALUU U3 OJHOW 3HAKOBOM
CHCTEMBI B JAPYI'YIO;

CO3/1aBaTh COOCTBEHHbIC NMHUCBMEHHbIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(pOpMALUU U3
HECKOJIBKUX HCTOYHHMKOB (PU3NYECKOTO COAEP)KaHUs, MyOINYHO NPEACTaBIATh PEe3ybTaThl
IIPOEKTHONH MM HCCIIEA0BATEIbCKONW NESITEeIbHOCTH; MPHU 3TOM I'PAaMOTHO HCHOJIb30BATh
U3yYEHHBIH TOHATHHHBIA ammapar u3y4aeMoro pasziena (U3MKM M CONPOBOXKIAThb
BBICTYIIJICHHE IIPE3eHTalMel ¢ yu€TOM 0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.

OCHOBBI NPOCKTHOM AEATEIbHOCTH
BbInycKHHMK Hay4YuTCsi:

[UTAHUPOBATh U BBIMOJIHATH YU€OHOE MCCIIEJOBAaHNE U YUEOHBIH MTPOEKT, UCHOIb3Ys
00opyZI0BaHUE, MOJIENIH, METO/IbI U TIPUEMBI, aJIeKBaTHbIE HCCIIEAyeMOi ipolieme;
BBIOMPATh M UCIIOJIB30BaTh METO/IbI, pElIEBAaHTHbIE paccMaTpUBaeMoil ipoliemMe;
pacrio3HaBaThb W CTaBUTh BOIIPOCHI, OTBETHI HAa KOTOpPbIE MOTYT OBITh MOJYYEHBI MYTEM
Hay4HOTO
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— WCCIeNOBaHMs, OTOMpaTh  aJeKBaTHbIE METOJbl  HCCIEAOBaHUS, (OPMYIUPOBATH
BBITEKAIOLIUE U3 UCCIIENOBAHUS BBIBOBL;

— HCIIOJIb30BaTh TAKKE MAaTEMaTHYECKHE METO/IbI M MPUEMBI, KaK a0CTPaKIMs U UAeaIn3aLus,

— JIOKa3aTeNbCTBO, JIOKA3aTeNbCTBO OT IPOTUBHOIO, JOKA3aTE€IbCTBO IO  aHAJIOIUH,
OIIPOBEPIKEHUE,

— IIOCTPOECHME U UCIIOJIHEHUE aIrOPUTMa;

— WCIOJNB30BaTh TaKWe ECTECTBEHHOHAYYHBIE METOABl M MNPHUEMBI, Kak HaOJIIOAeHUE,
MMOCTaHOBKA

— TpoOJIeMBl, BBIIBIKCHHIE «XOPOIICH TUIIOTE3bI», IKCTICPUMEHT,

— MOJIENIMPOBAHKE, MCIIOJIb30BAaHIE MAaTEMAaTHIECKUX MOJIENICH, TeoOpeTUIecKoe 000CHOBAHUE,

— YCTaHOBJICHHE TPAHUIl IPUMEHHUMOCTH MO/IEIIN/TEOPHH;

— HCIIOJIb30BaTh HEKOTOPHIE METO bl TIOJTYUCHUS 3HAHUN, XapaKTEPHBIC IS

— COLMAIBHBIX W MCTOPUYECKHX HAyK: ITOCTaHOBKa TMpOOIEMBbI, OMNpPOCH], OIHUCAHUE,
CpaBHUTEIHFHOE

— WCTOpPHYECKOE OTNHCaHUE, OOBJACHEHHE, WCIOJIb30BAHUE CTATHCTUYECKUX JIaHHBIX,
WHTEPIIPETAIHS

— (hakroB;

— SICHO, JIOTUYHO W TOYHO HM3JIaraTh CBOIO TOUKY 3PEHUS, HCIOJIB30BATh S3BIKOBBIE CPE/ICTBA,
aZIeKBaTHBIE 00CYXaeMoil mpooiieme;

— omm4aTh (DaKTHl OT CYXXJCHUI, MHCHUH M OIICHOK, KPUTHYECKU OTHOCHTHCS K CYXJICHUSM,
MHEHUSIM, OIIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHHS,

— BHJIETh 1 KOMMEHTHPOBATh CBS3h HAYYHOTO 3HAHUS U IICHHOCTHBIX YCTAaHOBOK,

— MOpaJBHBIX CY)XJEHUN TNpU TMOJYyYEHHH, PACHpPOCTPAHEHWH M NPUMEHEHWH Hay4YHOIO
3HAHMUSL.

BI/I[lbI ACATECJIBbHOCTH YUYAIIUXCH, HAIIPpABJICHHBIC HA JOCTHKCHUE peE3yjabTaTa

HcTouHNK MOJIyYeHu s 3HAHUA,BUAbI y4eOHOH TesiTeJIbHOCTH
GopmupoBanus
YMeHUii, HABBLIKOB
CJ10BO, TEKCT, 3HAKH Ciylianue yauress

Crnymanue v aHajan3 J0KJIaJ0B 0JHOKIACCHHUKOB
CamocTosTenbHas paboTa C TEKCTOM B YyueOHHKE,
HAy4YHO-TIONYJISIPHOM JIUTEpaType

OT60p MaTepHania U3 HECKOJIBKHX UCTOYHHKOB
CucremaTtu3zanus

JJIeMEeHTBhI AeHCTBUTEIbHOCTH \AHanu3 Tabauil, rpaguKoB, cXem

[Torck 0OBsICHEHUS HAOIIOJAEMbIM COOBITHAM

IAHaIM3 BO3HUKAIOIINUX MPOOJIEMHBIX CUTYallul

OnpIT u HccjIeoBaTe bcKassAHAIN3 pa3gaTOUYHbIX MAaTEpUAJIOB

nesiTeIbHOCTD Pemnenne pa3nuyHbIX SKCIEPUMEHTATBHBIX 3a/1a4

COop 1 COPTHPOBKA KOJUIEKIIMOHHBIX MaTEPHAIIOB

M cnonp3oBaHne M3MEPUTENBHBIX TPHOOPOB
[TocTaHOBKa ONBITOB

C6opka npubOpPOB ¥ KOHCTPYKIHI

Pa3paboTka METOAMKH DKCTIEPUMEHTA

BrimoHeHne 1a00paTOPHBIX M MPAKTUYECKUX pabOT
KonctpyrpoBanue 1 MOJICTUPOBAHNE
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| [Pa3paGoTka MeTOIMKH JKCTIepHMEHTa

Cucrema OLleHKH JOCTHKeHHS IVIAHMPYEMbIX pe3yJIbTaTOB

Texkymuii KOHTPOJb YCIEBAEMOCTH IPOBOJUTCS IMOYPOYHO, MO TeMaM, B (OpPME IHATHOCTHKHU
(BXOHOM, IPOMEXYTOYHOM, nuTorosoit), BIIP.

B pamkax Tekymiero KOHTpOJIS y4YUTHIBAIOTCS Takke Bo3MOxHOCTH YMK «®usuka 7-9». B
METO/JMYECKOM anmnapare KakJIOoM TeMmbl Y4eOHMKAa MMEIOTCS 3aJaHusl s OCYIIECTBIICHUS
KOHTPOJIHO-OLIEHOYHOM JesiTenbHOCTH. Hapsimy ¢ stum  mcmoss3yercss matdopma «POIy,
«AKmace» u  «/lomamnee 3aganue oHnaiH. @Pu3ukoH». HTOroBelii KOHTPOJIb — HTOTrOBas
KOHTpoJbHas padota, BIIP, OI'D.

COJEP)KAHUE KYPCA

7 KJIACC (66 4yacoB)

Pa3nen 1. ®@u3uka u e€ posib B NO3HAHUM OKPYKalomero mupa (6 1)

®du3znka — Hayka O HpuUpoje, H3ydaeT (U3NUYECKHUE SBICHUS: MEXaHWYeCKHe, TEIJIOBBIE,
ANEKTPUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

dusndeckue BeauuuHbl. M3Mepenne dusndeckux BenumunH. Pusndeckue mpuoOopsl. [lorpenHocTs
n3MepeHnil. MexayHapoaHas CUCTEMA €IUHUIL.

Kakx ¢usuka m gpyrue ecTecTBEHHBIE HAYKH HM3Y4alOT MPHUPOIy. ECTeCTBEeHHOHAay4HBIH METOT
MO3HAHUs: HAOJIOJIEHHE, TOCTAaHOBKA HAYYHOI'O BOIPOCA, BBIIBMIKEHHE TUIIOTE3, SKCIIEPUMEHT I10
MIPOBEpPKE THIOTE3, OOBsICHEHHE HaOmonaemoro spieHusd. Onucanue (U3NYECKUX SBICHUN C
IOMOIIBIO MOJEIIEN.

JdemoHcTpauuu

1. Mexanuyeckue, TEIIOBBIE, TEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHUSL.

2. ®usnueckue Tpubopsl U MpoLeAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(PPOBBIM TPUOOPOM.
JlaGopaTopHblie padoThbI M ONBITHI

1. Onpenenenuie LIEHbI IEICHNUS LIKadbl U3MEPUTENbHOrO Mpubopa.

2. 3mepenune paccTOSTHUM.

3. U3mepenne 00bEMa KUAKOCTU U TBEPIOTO TeA.

4. OnpeneneHue pa3MepoB MAJIbIX TEl.

5. U3mepenne Temneparypsl Py NOMOIIY KUIKOCTHOIO TEPMOMETPA U IATYMKA TEMIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIOTE3bl: JAIBHOCTh MOJETA LIAPHKA, MYIIEHHOIO
TOPU30HTAIIBHO, TeM 00JIbIlIe, 4YeM 00JIbIlIe BHICOTA MYCKa.

Pasnen 2. [lepBoHayasibHbIE CBEJIeHUS 0 CTPOCHUM BellecTBa (5 4)

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJbl, UX pa3Mepbl. ONbITHI, AOKA3bIBAIOIINE JUCKPETHOE
cTpoeHue BemecTBa. OnbIThI, T0Ka3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrxkeHue yactul BemiecTBa. CBSI3b CKOPOCTU JBHKEHMS YACTUI] C TeMIepaTypoil. bpoyHoBckoe
nBuxkenue, quddysus. BzanmoaelicTBre 4acTull BEIIeCTBA: MPUTSHKEHUE U OTTAIKHUBAHUE.
ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH M TBEPIBIX (KPUCTAJUIMYECKUX)
Ten. B3auMoCBsI3p MeXy CBOWCTBaMH BEILLECTB B Pa3HBIX arperaTHbIX COCTOSIHUAX U UX aTOMHO-
MOJIEKYJISIpHBIM cTpoeHreM. OcOOEHHOCTH arperaTHbIX COCTOSHUN BOJABL. B3auMocCBS3b Mexay
CBOMCTBAMM BEILIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX U UX aTOMHOMOJIEKYISIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOAbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI.
JdeMoHcTpanuu

1. Habnronenne OpOYHOBCKOTO JIBHXKEHHS.

2. Habmopnenue nuddys3uu.

3. Habnmronenue siBieHuid, OOBSCHSIIONTUXCS MTPUTSHKEHUEM HITM OTTATKUBAHUEM YacTHUIL BEIIECTB.
JlabopaTopHbie padoThI U ONBITHI

1. OueHka quameTpa aToMa METOJIOM PSAOB (C HCTOIb30BaHueM (poTorpaduwii).
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2. OnbITH IO HAOIOICHUIO TETNIOBOTO PACIIMPEHHUS Ta30B.

3. OnbITHl 1O OOHAPYKEHUIO ACUCTBUS CHII MOJIEKYJIIPHOTO IPUTSKECHUSI.

Paznean 3. /IBuxenne u B3aumoaeiicreuu (20 )

Mexannyeckoe nBuxkeHHE. PaBHOMepHoe u HepaBHOMEpHOe JBUkeHuEe. CkopocTb. CpenHss
CKOpPOCTbh IIPU HEPABHOMEPHOM IBHKEHUHU. Pacuér myTtu m BpeMeHU IBHKEHUSA. PaBHOMepHOE U
HepaBHOMepHOE BHkeHHEe. CKopocTh. CpeHsisi CKOPOCTh MPU HEPABHOMEPHOM JABHXKEHUU. Pacuér
MYTH ¥ BPEMEHU JABUKCHUSI.

SBnenue wHepnuU. 3aKOH HMHEpUWU. B3aumonelcTBue Tesl Kak MPUYMHA U3MEHEHHUS CKOPOCTH
IBUOKEHMsT Tesl. Macca kak mMepa MHepTHocTH Tena. IlnoTHocTe BemiecTBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BEILIECTBA.

Cuna xak XapakTepucTHKa B3aumoieicTBus ten. Cuna ynpyroct u 3akoH ['yka. 3mepenue cuibl
C TOMOIIBIO TUHAMOMETpA. SIBJIeHHE TIATOTEHUs U cuia TspKecTH. Cuia TSKECTH Ha JIPYrux Iuia-
Hertax (MC). Bec tena. HeBecomocth. CiiokeHHE CHJI, HAlpaBJCHHBIX MO OJHOM MpPSIMOMH.
PaBnoxelictByromast cui. Cuna tpenus. TpeHre CKOMbXKEHUsI U TPeHUEe ToKOos. TpeHue B mpupojie
u texauke (MC).

JdeMoHcTpanuu

1. Habmroienne MeXaHU4eCKOTO JIBIDKEHUS Tea.

2. 3mepenne CKOPOCTH MPSMOJIMHEUHOTO JIBUKEHUS.

3. HabGnronenue siBieHUsI HHEPILHH.

4. HabmroieHre u3MEHEHHsI CKOPOCTH TIPU B3aUMOJICUCTBUU TE.

5. CpaBHEHHME MacC MO B3aMMOJICHUCTBHIO TETI.

6. Cno>xeHue CHJI, HalpaBJIEHHBIX 110 OJTHON MPSMOM.

JlaGopaTopHblie padoThbI M ONBITHI

1. OmpeneneHrie  CKOpPOCTH  PAaBHOMEPHOTO  JABIKEHUS  (IIapUKa B JKUIKOCTH, MOJIENH
ANEKTPUIECKOTO aBTOMOOWIISI U T. 11.).

2. OnpeneneHue CpeaHe CKOPOCTH CKOJIBKEHHs OpycKa WIIH IIapHUKa 10 HAKIIOHHOM TUIOCKOCTH.

3. OnpeneneHue MmIOTHOCTH TBEPIOTO Tea.

4. OnbITel, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh pacTsokeHus (Aedopmarnuu) TPYKHUHBI  OT
MPUIIOKEHHOW CHJIBI.

5. OnpIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIB)KEHHS OT Beca Tejla U Xapakrepa
CONPHUKACAIOLINXCS TOBEPXHOCTEH.

Pasznen 4. /laBjieHne TBEPABIX TeJl, sKUAKOCTEH 1 ra3os (20 4)

HaBnenue. CrnocoObl yMEHbIIEHHS W YyBETWYEeHHs naBlieHUs. JlaBieHue rasza. 3aBUCHUMOCTD
JaBJIeHUd ra3a oT 00béMa, TemmnepaTypsl. [lepenaua naBienust TBEPABIMU TellaMU, KUJIKOCTSIMH U
razamu. 3akoH [lackana. [IHeBMaTmyeckne MamIMHBL. 3aBUCHUMOCTb JABJICHHS JKHJIKOCTH OT
riyounsl. ['uapocratnyeckuii mapagokce. CooOmaromuecs cocyapbl. I napaBnudeckiue MeXaHU3MBbI.
Atmocdepa 3emnu u atMocdepHoe naBieHue. [[pUuuHBl CyIIeCTBOBAaHUS BO3AYIIHON 000JIOYKU
3emnu. Ombir Toppuuennu. M3mepenune atmochepHOro naBieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! anst uaMepeHust arMoc(hepHOTO AaBIICHUS.
JleiicTBHE >KMJIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX TeJo. BriTankuparomias (apXumeaoBa) cuia.
3akoH Apxumena. [TnaBanue ten. BozgyxomnnaBanue.

JdeMoHcTpanuu

1. 3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIEPATYpBHI.

2. Ilepenaya naBieHUs )KUIKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCyapl.

4. I'mppaBandeckuii mpecc.

5. IlposiBiieHue neicTBUs aTMOC(EPHOTO AaBICHHUS.

6. 3aBUCHMOCTH BBITATKMBAIOMIEH CHIIBI OT O00bEMa MOTPYXKEHHOW YacTU Tena W IUIOTHOCTH
AKUJKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIOLIEN CHUJIbI BECY BHITECHEHHOM KUJKOCTH.
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8. YcioBue 1uiaBaHMsl TeN: IUIABAaHWE WIM IOTPYXKEHHE TEl B 3aBUCHUMOCTH OT COOTHOLIEHHUS
IJIOTHOCTEH TeJla U )KUJIKOCTH.

JlabopaTopHbie padoThbl U ONBITHI

1. MccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOHN B JKUAKOCTh YACTH Tela.
2. OnpezeneHue BbITAIKUBAOLIEH CUJIbI, AEUCTBYIONIEH HA TENO0, IOTPYKEHHOE B JKUAKOCTb.

3. TlpoBepka HE3aBUCHMOCTH BBITAJIKHBAIOIICH CHUJIbI, JEUCTBYIONIEH HAa TEJIO B JKUIKOCTHU, OT
MAacChl Tea.

4. OnbIThl, 1EMOHCTPUPYIOIIME 3aBUCHUMOCTH BBITAIKMBAIOUIEH CHIIbI, JEHCTBYIOLIEH Ha TEJIO B
KUAKOCTH, 0T 00BbEMA NOTPYKEHHOM B KUIAKOCTh YACTU TEJA U OT IJIOTHOCTHU KUJIKOCTH.

5. KoncTpyupoBaHue apeoMerpa WJIM KOHCTPYHPOBAHME JIOAKM M OIpeAclIeHHe €€
rpy30I0AbEMHOCTH.

Paznen 5. Pa6ora u MmomHocTh. JHeprus (12 4)

Mexannyeckasi pabota. MOLTHOCTb.

[IpocThie MeXaHM3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBWIIO paBHOBECHs phluara.
[IpumeHnenue npaBuiia paBHOBECHs pblyara kK 0J10Ky. «3010T1oe npaBuio» mexanuku. KI1/1 mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass sHeprus. Kunernueckas m noreHuuanbHas 3Heprus. lIpeBpaieHne ogHOro BHaa
MEXaHUYECKOM PHEPTUHU B IPYroil. 3aKOH COXpaHEHUS SHEPTUH B MEXAHUKE.

JdeMoHcTpanuu

[Ipumepbl MPOCTHIX MEXAHU3MOB

JlaGopaTopHblie padoThbI M ONBITHI

1. Onpenenenne pabOTHI CUJIBI TPEHHUS MPU PABHOMEPHOM BMKEHHU Tella MO TOPU3OHTAIBHOM
ITOBEPXHOCTH.

2. UccnenoBanue ycaoBUI paBHOBECHUS phlyara.

3. Usmepenue KII/] HakIOHHOM MIOCKOCTH.

4. N3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTUH.

Pe3eps (3 u)

8 KJIACC (66 uyacoB)

Pazaen 1. TensioBble siBjienust (27 1)

Mogenu TBEPAOro, JKMAKOTO M Ta3000pa3HOrO COCTOSHMU BemecTBa. Kpucramumdeckue u
amop¢usie Tena. OOBsICHEHHE CBOWCTB ra30B, )KUAKOCTEH M TBEPIBIX TEJI HA OCHOBE IOJIOXKEHUH
MOJICKYJIIPHO-KMHETHYEeCKOM Teopun. (CMmayWBaHWE W KalOWUIAPHBIE SBJICHUS. TemioBoe
pacIIMpeHue u cxartue.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBUIKCHHUS YaCTHII.

Buytpennss sHeprust CriocoObl U3MEHEHUs] BHYTPEHHEH 3HepTuu: Terionepeaya U COBEpILEHUE
paboTsl. Busl Teruonepeaayn: TemIONpOBOAHOCTD, KOHBEKIIHS, U3ITyYCHHUE.

KonnuectBo TernoTsl. YienbHasi TEINIOEMKOCTb BellecTBa. Temoo0MeH U TEIIOBOE paBHOBECHE.
VYpaBHenue terioBoro OanaHca. [InmaBneHue U OTBepAeBaHUE KPHUCTAIIMUECKHX BEIIECTB.
VYnenbHas Temora miaBieHus. [lapooOpasoBanue n xonneHcauus. Mcnapenne (MC). Kunenwue.
VYnenbHas TemioTa mapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHHS OT aTMOC(HEpHOTro
naBneHus. BnaxxHocTs Bo3yxa.

DOHeprus TOIINBa. Y AeibHas TEII0Ta CTOPAHMSL.

[Tpunnuns! paboTs! TernoBsix asurateneil. KIIJI TemnoBoro asuratens. TemoBble JBUraTenu U
3amuTa okpyxatouiei cpenpl (MC). 3akoH COXpaHEeHHUs U MPEBpAIleHUs] SHEPTUU B TEIUIOBBIX MPO-
reccax (MC).

JdeMoHcTpanuu

1. HaGnronenne OpOYHOBCKOTO JIBHIKEHHUS

2. Habmonenue muddy3un

3. HaOnronieHue siBNEHUI CMauuBaHUs U KaWUTSIPHBIX SBICHUH
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4. HabnroieHue TEIIOBOTO PACHIMPEHUS TEI

5. 3meHeHue 1aBiaeHus ra3a npyu U3MEHEHNN 00bEMa M HarpeBaHNH WIN OXJIAXKICHUH

6. [IpaBuia u3mMepeHus TeMepaTypbl

7. Bugsl Tenonepenadn

8. OxumaxieHue Mpyu COBEPIICHUU pabOThI

9. HarpeBanue npu COBEpIICHUN paOOTH BHEITHUMHU CHIIAMH

10. CpaBHeHHE TEMIOEMKOCTEHN pa3IMUHbIX BEIIECTB

11. HaGmonenne KumeHust

12 .HabGmoieHre oCTOSIHCTBA TEMIIepaTyphl IIPH TUTaBIICHUH

13. Mojenu TennoBbIX ABUTaTeIen

JlabopaTopHbie paGoThbI U ONBITHI

1. OnpITHI IO OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYJISIPHOTO MIPUTSKEHUS

2. OmnbITHI IO BBIPALIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MJIM caxapa

3. OnbIThI 10 HAOIIOJEHHIO TETIJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEN U TBEPABIX TEI

4. OmpeneneHue AaBJICHUS BO3yXa B OaJJTOHE IINPHUIIA

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJIEHMsI BO3JlyXa OT €ro 00bE€Ma U HarpeBaHUs WK
OXJTAKJCHUS

6. ITpoBepka runoTe3sl JMHEHHON 3aBUCMMOCTHU JUTMHBI CTOJIOMKA JKUIAKOCTH B TEPMOMETPUUECKOM
TpyOKe OT TeMIlepaTypsl

7. HabnmroneHne mM3MeHEHHUs1 BHYTPEHHEHM SHEpPruu Tejla B pe3yiabTaTe TeIulonepenaud u paboThl
BHEIITHUX CHJI

8. UccnenoBaHue sBJI€HUS TEIIOOOMEHA NPU CMELIMBAHUU XOJIOIHOM U Topsiuell BOIbI

9. OmpeneneHne KOJWYECTBA TEIUIOTHI, MOIYYEHHOTO BOJOW MPH TEIJIOOOMEHE C HarpeThiM
METAJUIMYECKUM LUINHAPOM

10. Onpexnenenue yneabHON TEMIOEMKOCTH BEIIECTBA

11. UccnepoBanue npouecca uCrapeHust

12. OnpeneneHne OTHOCUTEILHON BIAXKHOCTH BO3IyXa

13. Onpenenenue yneabHON TEMIOTHI IUIABJICHUS JIbJa

Pa3znen 2. DiiekTpruyeckne 1 MarHuTHbIe siBjieHust (36 1)

Onexrpu3zanus Ten. J[Ba poja 37IeKTpUYECKUX 3apsiioB. B3zaumoneiicTBue 3apsKeHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TeNl OT BEJIMUYUHBI 3apsiioB U PaccTo-
SIHUSL MEK]Y TeJIaMHt).

Onexkrpuueckoe mnose. HanpsxkEéHHOcTh anekTpuueckoro mnouid. IlpuHnun —cynepno3unuu
JIEKTPUUYECKUX T0JIeH (Ha KaUeCTBEHHOM YpPOBHE).

Hocutenu snexrpuueckux 3apsAnoB. DJIeMEHTApHBIM dieKTpudeckuil 3apsa. CTpoeHue aroma.
ITpoBOAHUKH M JUAIEKTPUKHU. 3aKOH COXPAHEHMS AJIEKTPUUYECKOI0 3apsija.

DNEeKTPUUECKUIl TOK. YCIOBHS CYHIECTBOBAHMS JEKTPUUECKOTO TOKa. VICTOYHMKM MOCTOSIHHOTO
ToKa. JlelcTBUS HIEKTPUYECKOro TOKa (TEIUIOBOE, XMMMYECKOE, MAarHuTHOE). OJIEKTPUYECKUM
TOK B JKHAKOCTSIX U rasax.

Onexrpuueckass nenb. Cuna Toka. DnekTpuueckoe HampsbkeHue. CONpOTUBICHHE ITPOBOJHHKA.
VYaenpHOE conpoTuBieHUE BeniecTBa. 3akoH Oma g ydactka nenu. llociaenoBatensHoe u
[apajuIeIbHOE COEAMHEHNE TIPOBOIHUKOB.

PaboTa m MOIIHOCTH 3JEKTpUYEecKoro Toka. 3akoH Jxoyns— JleHua. DiekTpudeckue Lenu U
NOTPEOUTENN IEKTPUUECKOM sHepruM B ObITY. KOopoTkoe 3aMbIkaHMe.

IlocTossHHBIE ~ MarHuThl.  B3auMonelcTBHE  IOCTOSHHBIX ~ MAarHUTOB. Mar"HutHoe moJe.
MaruuTtHoe nose 3eMiId U €ro 3HaueHue JUid *KU3HU Ha 3emie. OnelT Opcerena. MarHuTHoe mosie
AIEKTPUYECKOro ToKa. [I[puMeHeHne 2IeKTPOMAarHuTOB B TEXHUKE. J[efiCTBME MarHUTHOTO MOJIS Ha
IIPOBOJHUK C TOKOM. DJIEKTPOJIBUTaTEb OCTOSTHHOTO TOKA. VICII0JIb30BaHKE IIEKTPOIBUraTENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
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Omnertel @apanes. SABiaenue snekrpoMarHuTHOW uHAYKUMH. [IpaBuno Jlenma. DiekTporeHeparop.
CrniocoObl OTydeHHsI IEKTPUIECKON SHEPTUU. DNEKTPOCTAHIIMK HA BO30OHOBIISIEMbIX HCTOYHUKAX
SHEpPIruMu.
JdeMoHcTpanuu
1. Dnexrpuzauus ten
2. JIBa poja 91EeKTPUUECKUX 3apsI0B M B3aUMOICHCTBHIE 3apSHKEHHBIX T
3. YCTpoiicTBO M ACHUCTBHE AIMEKTPOCKOTIA
4. DnexTpocTaTHUecKas WHIYKIHS
5. 3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsiioB
6. ITIpoBOAHUKH M TUIICKTPUKU
7. MopenupoBaHHU€e CUIIOBBIX JIMHUNA JIEKTPUUYECKOTO IOJIS
8. MCTOYHMKH MOCTOSITHHOTO TOKA
9. /[leiicTBuUS DNEKTPUIECKOTO TOKA
10. DyeKTpUUeCcKuil TOK B )KHIKOCTH
11. I'a3oBBI1# pa3psin
12. 3mepenue cuiibl TOKa aMIepMeTpoM
13. 3MepeHue 3MeKTpUYECKOro HANpsHKEHUsT BOJIBTMETPOM
14. Peocrat 1 MarasuH CONpOTUBICHUI
15. B3auMoaelicTBHE NOCTOSTHHELIX MAarHUTOB
16. MoaenupoBaHue HEBO3MOKHOCTH Pa3/eIICHUs ITOJOCOB MarHUTa
17. MonenupoBaHUE MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB
18. OnsiT Opcrena
19. MarnuTHO€ noJje Toka. DNEKTPOMATrHUT
20. JleiicTBME MarHUTHOTO MOJIS HAa MPOBOJIHUK C TOKOM
21 DnekTpoaBuraTenb NOCTOSTHHOTO TOKa
22. VccnenoBaHue SIBJICHUS JIEKTPOMArHUTHOW MHTYKIIMHA
23. Onbitel Dapanest
24. 3aBUCUMOCTH HAIlPaBJICHUSI MHIYKIIMOHHOTO TOKa OT YCJIIOBUM €r0 BOBHUKHOBEHUS
25. DneKTporeHepaTop NOCTOSTHHOTO TOKa
JlaGopaTopHblie padoThbI M ONBITHI
OnbIThI 10 HAOTIOACHUIO JCKTPU3ALMH TeJl MHIYKIUEH U MPU COMTPUKOCHOBEHUU
HccnepoBanue AeCTBUS AIEKTPUUECKOTO TOJIA HAa IPOBOHUKHU U AUIIEKTPUKHU
C6opka u mpoBepKa paboThl JIEKTPUUECKOH 1IeTH MOCTOSHHOTO TOKa
N3mepenue u perynupoBaHue CUIIbI TOKa
N3mepenue u perynrpoBaHue HaIpsHKEHUS
HccnenoBanue 3aBUCHUMOCTM CHJIBI TOKA, WAYIIETO 4Yepe3 PEe3UCTOp, OT COMNPOTHUBIICHHS
pe3ucTopa U HAPSHKEHUS Ha pe3UCTOpe
7. ONBITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTH AJIEKTPHUUECKOTO COMPOTUBICHUS MPOBOJIHUKA OT €ro
JUIMHBI, TJIOIIAIU OIEPEYHOT0 CEUeHHs U MaTepuasa
8. [IlpoBepka mnpaBuiia CIOKEHHUS HAMPsDKEHUH MPHU IOCIEJOBATEIbHOM COCAMHEHUH JBYX
pPE3UCTOPOB
9. TlpoBepka mpaBuia Ajs CHIIBI TOKA MPU apauieIbHOM COSTMHEHUN PE3UCTOPOB
10. Onpenenenne pabOTHI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UcTop
11. Onpenenenne MOIHOCTH EKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE
12. MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YEPE3 JTAMIIOUKY, OT HANPSDKEHMSI Ha HEl
13. Onpenenenne KII/] HarpeBarens
14. UccnenoBanue MarHUTHOTO B3aUMOAECHCTBHS ITOCTOSIHHBIX MarHUTOB
15. VI3ydyeHue MarHuTHOTO IOJIsl HOCTOSIHHBIX MarHUTOB MPHU UX 00BEIMHEHUN U pa3AeiIeHUN
16. UccnenoBanue OeMCTBUS 2JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY

ocogakrwnE
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17. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KaTYIIKA C TOKOM U MarHuTa
OT CHJIBI TOKA U HAIIPABJICHUS TOKA B KaTyIIKE

18. M3ydenue neiicTBUS MarHUTHOTO TOJISI HA IIPOBOJHHUK C TOKOM

19. KonctpynpoBanue U u3y4eHHE pabOTHI DJIEKTPOJBUTATEINS

20. U3mepenue KIIJ[ anekTpoaBUraTenbHON yCTAaHOBKU

21. OmBITHI MO UCCIIETOBAHUIO SBJICHUS AJICKTPOMATHUTHON WHAYKIIMH: MUCCIIEOBAaHNE N3MEHEHUN
3HA4YCHUS U HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.

Pe3epn (3 u)

8 KJIACC (96 1yacoB)
Paznen 1. Mexanudeckue siBjieHus (40 )
Mexannuyeckoe JBHKeHUEe. MarepuanpHas Touka. Cucrema orcuéta. OTHOCHTENBHOCTD
MEXaHMYECKOTO  JBMKEHUsA. PaBHOMepHOe IpsMOIMHEHHOEe JBWXKEHHE. HepaBHOMepHOE
npsIMOJIMHENHOe JBMkeHue. CpenHsiss M MIHOBEHHAas CKOPOCTb Tejda IpH HEpPaBHOMEPHOM
JBIKCHUH.
Yckopenue. PaBHOoyckopeHHOE npsiMosInHeHoe BrkeHne. CBoOoaHoe nageHue. Onwithl ["amunes.
PaBHOMepHOE ABMXKEHHE MO OKpYX)HOCTH. [lepron u yacTtoTa oOpamieHus. Jlunelinas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe YCKOPEHHE.
[lepBbiit 3akoH Hprorona. Bropoi 3akoH Herorona. Tpermit 3axkoH Herorona. IlpunHiun
CYNEPIO3UINH CHJI.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMS: CHJIa TPEHMS CKOJIbXKEHHUS, CHJIa TPEHUS IOKOS,
JPYTUe BUIBI TPEHUS.
Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpeHue cBOOOAHOro mnajaeHus. J[BukeHue
maneT BOKpyr Comnna (MC). TlepBast kocMuueckas ckopocTb. HeBecoMOCTh U meperpy3KH.
PaBHOBecne marepuanpHOW Touku. AOcomoTHO TBEpAOE Teno. PaBHOBecwe TBEpHOTO Tema ¢
3aKpEIUIEHHOM OChIO BpaleHus. MoMeHT cuibl. LIeHTp TsxecTH.
Nmnynec Tena. M3menenne nmmynbca. MMmynbse cuibl. 3aKOH COXpaHEHUs] UMITyJibca. PeakTuBHOE
newkenue (MC).
Mexannyeckass paboTa U MOIIHOCTh. PaboTa cuil TSXKECTH, ynpyroct, TpeHusi CBsi3b 3HEPTUU U
pabotel I[loTeHuunanbHas SHEprusl Teia, MOIHATOrO HaJ MOBEPXHOCThIO 3eMiM. [loTeHumanbHas
SHEprus cxkaTol npyxuHbl. KuHetnueckas sHeprusa. Teopema 0 KUHETHYECKOW 3HEPTUM. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTHUN.
JdemoHcTpauuu
1. HaOnropeHrne MEXaHUYECKOTO ABMKEHUS TeJla OTHOCUTENIbHO Pa3HbIX TEJ OTCUéTa
2. CpaBHeHHe IyTeH U TPAGKTOPHM ABMXKEHUS OJHOTO U TOTO K€ Tejla OTHOCUTENIBHO PA3HBIX TEJ
OoTCYéTa
3. M3MepeHune cKOpoCTH U YCKOPEHHUS MPSMOJIUHEHHOTO IBIKEHUS
4. WccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JBMXKEHUS
5. Habmionenue qBukeHUS Tela MO OKPY>KHOCTH
6. Habmiofenne MexaHUYeCKHX SIBJICHMI, MPOUCXOIANINX B cucTteMe oTcuéTta «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOHHeTa (GU3UKU
7. 3aBHCHMOCTh YCKOPEHHUS TeJa OT MacChl Tella M JeHCTBYIOIIEH Ha HETO CUJIBI
8. HabmioneHue paBeHCTBA CHII TIPU B3aUMOICHCTBUU TET
9. M3mMeHeHue Beca Tela Mpu YCKOPEHHOM JBUXKEHUU
10.ITepenaua umnysnabca Ipy B3aUMOICHCTBUM TeEIl
11.ITpeoOpa3oBanHus SHEPTUH MPU B3aUMOACHCTBUU TEIN
12.CoxpaHeHue uMIysabca pu HEYNPyroM B3auMOACHCTBUN
13.CoxpaHeHne UMITyJIbCa IPU a0COTIOTHO YIIPYTrOM B3aUMOICHCTBUU
14.HabnroieHre peakTUBHOTO JBIKEHUS
15.CoxpaneHre MeXaHUYECKOM SHEPTUU pU CBOOOTHOM MaIeHUU
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16. CoxpaHneHne MEXaHUYECKOIN 3HEPTUU IIPU JBIKEHHUU Tela MO JICHCTBUEM MPYKUHBI
JlabopaTopHble pa0oThl U ONBITHI

1. KouctpyupoBaHue TpakTa JUlsl pa3roHa U JajdbHEHIIEro paBHOMEPHOTO JBMXKEHUS IIapUKa WIIN
TEISKKHU

2. OmpeneneHue cpemHedl CKOPOCTH CKOJIBKEHUS OpycKa WM JBUIKEHUS IIapUKa 10 HAKIOHHON
IJIOCKOCTH

3. Ompenenenue yCKOpEHHs TeNa MPU PaBHOYCKOPEHHOM JIBKEHHH MO HAKIIOHHOH TIOCKOCTH

4. MHccnepoBaHwe 3aBUCUMOCTH TYTH OT BpPEMEHU MpPU PABHOYCKOPEHHOM JBIKEHUU 0€3
Ha4yaJIbHOM CKOPOCTH

5. TIpoBepka THIOTE3bI: €CIM MPHU PABHOYCKOPCHHOM JIBIDKEHUHU 03 HAYaIBHON CKOPOCTH ITyTH
OTHOCSITCS KaK PsiJi HEYETHBIX YHUCEIT, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJMHAKOBBI

6. HccrienoBaHue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHHSI OT CHJIBI HOPMAJTLHOTO JIABJICHUS

7. Onpenenenne K03PGUIIUEHTA TPEHUS CKOJTBXKEHUS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Onmnpenenenne pabOTHI CHIBI TPSHHS NMPU PAaBHOMEPHOM JIBIDKCHHHU Telld TI0 TOPHU30HTAILHOM
MMOBEPXHOCTHU

10.0npenenenrie  pabOTBI  CUJIBI  YIIPYTOCTH TpH  TOABEME Tpy3a C HCIOJIb30BAHHUEM
HETIOIBMYKHOTO U TIOJIBIDKHOTO OJIOKOB

11.13yyenne 3aKkoHa COXpaHEHUS SHEPTUN

Paznea 2. Mexannyeckue Kojed0anusi M BOJHbI (13 4)

KonebarenbHoe nBuxenre. OCHOBHbIE XapaKTEPUCTUKU KOJIEOaHUMN: MEPHO/, YaCTOTa, aMILTUTY/A.
Marematuueckuil U NpYKUHHBIM MasTHUKU. [IpeBpaiienve sHepruu nmpu KojeOaTelIbHOM JIBH-
KeHUU. 3aTyxaroniue koyieOanus. BeiHykaeHHBIC KOeOaHus. Pezonanc. MexaHM4eCcKue BOJIHBI.
CaolicTBa MeXaHM4EeCKUX BOJIH. [Ipo obHBIE M TONIEpEYHBIE BOJHBI. [[1TMHA BOJHBI U CKOPOCTH €€
pacmpocTtpaneHus. MexaHU4eCKre BOJHBI B TBEPIOM Tene, cericMuueckue BosiHbI (MC).

3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHne 3Byka. MH(}pa3Byk u yapTpa3ByK.
JdemoHcTpauuu

1. Habmronenue kosiebaHui TEI MO ICUCTBUEM CHUIIBI TSHKECTH M CHUTBI YITPYTOCTH

2. Habmonienue kosiebaHui Tpy3a Ha HUTH U Ha TIPY>KHUHE

3. HabGmronienne BBIHYKIEHHBIX KOJICOAaHUH 1 pe30HaHCca

4. PacnipocTpaHeHue MPOJOIbHBIX U MONIEPEYHBIX BOJH (HA MOJICIIH)

5. HabnioneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI

6. AKyCTUUYECKUI pPE30HAHC

JlaGopaTopHblie padoThbI M ONBITHI

1. Onpenenenue 4acToThl U Mepuo/ia KoieOaHUIl MaTeMaTHYECKOTO MasiTHUKA

2. OmnpeneneHue 4acTOThI U NIEpHOa KoJIeOaHUui MPY>KMHHOTO MasATHHUKA

3. UccnenoBanue 3aBUCMMOCTHY NIeproia KoIeOaHUI MOABEIIEHHOTO K HUTHU TPy3a OT AJUHBI HUTH
4. VccnenoBanue 3aBUCUMOCTH MEpHOa KOJIeOaHU MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a

5. IIpoBepka HE3aBUCUMOCTH TMepHOa KojJebaHui rpy3a, MOABEIICHHOTO K HUTH, OT MacChl rpy3a

6. OnbITHI, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb Nepuoaa KoJIeOaHWM MPYKHMHHOTO MasTHHKA OT
MacChl Ipy3a U KECTKOCTU IPYHKUHBI

7. U3mepeHune yCKOpeHHst CBOOOTHOTO MaCHHUS

Paspnen 3. DileKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI (6 1)

DNEeKTPOMarHUTHOE MoJie. DIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 31€KTPOMAarHuTHHIX BoJH [lkana
ANIEKTPOMAarHUTHBIX BOJIH. VCrIOb30BaHNeE 3IE€KTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanuu

1. CBolicTBa 31E€KTPOMArHUTHBIX BOJH

2. BosiHOBbIE CBOMCTBA CBETA

JlabopaTopHbie pa0oThbl U ONBITHI
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1. 3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TeseoHa

Pasnen 4. CBeroBbie siBjieHud (15 4)

JIyueBast monenb cBera. Mcrounuku csera. IlpsMonnHelHOE pacnpoCTpaHEHUE CBETa. 3aTMEHHUS
Connua u Jlynsl. Otpaxenue ceta. [11ockoe 3epkano. 3akoH OTpaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH IpesomyieHUsT cBeTa. lloaHOe BHYTpeHHEE OTpa)keHUE CBETa.
Hcnonb30BaHNEe NOJHOTO BHYTPEHHETO OTPaXKEHHsI B ONTHUYECKUX CBETOBOJAX.

Jlunaza. Xox mydei B muH3e. OnTudeckasi cuctema ¢oroanmapara, Mukpockorna u teneckona (MC).
I'na3 kak ontuyeckas cucreMa. ban3opykocTh U AabHO30PKOCTb.

Paznoxxenne Oenoro csera B cnekrp. OmnbiTel HbtoToHa. Cliok€HHE CIEKTpPAlIbHBIX I[BETOB.
Jucnepcus cera.

JdeMoHcTpanuu

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tony4yenue n300pakeHU B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

[Ipenomiienune ceera.

OnTHYecKkuii CBETOBO/I.

Xox nydeil B cobuparomieil JInH3e.

XoJ Jlydel B pacCenBaroLIe JIMH3E.

[Tonyuenue n3006paxeHnui ¢ TOMOILBIO JIUH3.

[TpunHnun neiicTBus goroanmnapaTa, MUKpPOCKOIIA U TEJIECKOIIA.

10.Mopens rnasa.

11.Pa3nosxeHue 6e10ro cBeTa B CIEKTP.

12.ITomyuenue 6e0ro CBEeTa MpH CIOKEHUH CBETA PA3HBIX I[BETOB.

JlaGopaTopHblie padoThbI M ONBITHI

1. MccnenoBanue 3aBUCMMOCTH yIJIa OTPAKEHUSI CBETOBOTO JIyda OT yIJia MaJcHUs.

2. V3yueHue xapakTepUCTUK U300pakeHUs IIPeAMETa B IIJIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCMMOCTH yIUIa MPENOMIICHHS CBETOBOTO JIy4a OT yIUIa MaJCHHUsS Ha TPaHMIE
«BO3YyX—CTEKIIO».

4. TTomyuenne n300pakeHUM C TIOMOIIBI0 COOMPAOIIEH JTNH3BI

5. Onpenenenue GOKYCHOTO pacCTOSTHUSI M ONTHYECKOW CHIIBI CO OUpArOIIel JIUH3bI.

6. OnbITH IO PA3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OnbITHl IO BOCHPUATHUIO IIBETA IPEAMETOB IPU UX HAOIIOACHNUN Yepe3 LIBETOBbIE (PUIIBTPHI.
Paznen 5. KBanToBble siBjienusn (14 4)

Onbitel Pesepdopna w maHeTapHas Mojenb atoma. Mogenb aroma bopa. Hcmyckanuwe wu
IIOTJIOLEHUE CBeTa aTOMOM. KBaHTBI. JInHEHYaThIE CIIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera M rammausinydeHus. CTpoeHue aTtoMHOro sjapa. HykimonHas
MOJEJIb aTOMHOTIO siipa. M30Tomnsl.

PaguoaxtusHbie peBpamienus. [lepro nomypacnajga aTOMHBIX sA€p.

SnepHble peakuu. 3aKOHBI COXPAaHEHUs 3apsAJ0BOr0 U MaCCOBOIO YUCEN. DHEPIHsl CBSI3U aTOMHBIX
anep. CBsi3p Macchl U 3Hepruu. Peakuuu cunresa u aenenus saep. Meroununku sneprun CosiHLA U
3831 (MC).

SnepHas sHepreTuka. JleficTBUS paoaKTUBHBIX U3JIy4eHHUH Ha skuBble opranu3Mel (MC).
JdeMoHcTpanuu

1. CexTpbl U3IIy4eHUs U NOTJIOIIECHHUS.

2. CexTpbl pa3InyHbIX ra30B.

3. Cnektp BOJaOpoOAa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. PaboTa cuéTunka HOHU3UPYIOIIUX U3ITyUYSCHHH.

6. Perucrpanus u3iay4eHus NpUPOIHBIX MUHEPAJIOB U ITPOTYKTOB.

JlabopaTopHbie pa0oThbl U ONBITHI

CoNooRrwWNE

19



1. HabGnroeHue CIUTOMIHBIX M IMHEWYATBIX CIIEKTPOB U3TyUCHUSI.

2. UccnenoBanue TpeKOB: U3MEPEHNE SHEPTHU YACTHIIBI TI0 TOPMO3HOMY ITyTH (110 oTorpadusim).
3. U3mepenue paanoakTuBHOTO (hoHA.

Paznean 6. [loBTopurenbHo-06001a0muUil MOAYIb (S 4)

[ToBTOpUTENBEHO-0000IIAOMIMIT  MOYNIb TpeJHa3HA4YeH Ui CHUCTeMAaTH3aluk M 0000LIeHHS
MIPEMETHOTO COJICPIKAHUS U OTBITA JEATEILHOCTH, MPUOOPETEHHOTO MPH M3yYEHUH BCEro Kypca
¢bu3uKy, a TakKe I MOATrOTOBKM K OCHOBHOMY TOCYNApCTBEHHOMY SK3aMEHY MO (H3UKE JUIs
oOyyJaromuxcs, BEBIOPaBIINX 3TOT y4EOHBIN MPEIMET.

[Ipu W3y4eHWH MAHHOTO MOJYJS PEATU3YIOTCSA M CHUCTEMAaTH3UPYIOTCS BUIBI JIEATEIBHOCTH, Ha
OCHOBE KOTOPBIX OOECIIEYMBACTCS JOCTHIKEHUE MPEIMETHBIX W METalpeAMETHBIX IUIAaHHPYEMBIX
pe3yabTaToB O0ydeHusi, POPMHPYETCS €CTECTBEHHO-HAay4YHAs I'PaMOTHOCTb: OCBOCHHE HAyYHBIX
METOJIOB HCCIIEIOBAHUS SIBICHUHA TPUPOJBl W TEXHHUKH, OBJAJICHUE YMEHHUSIMH OOBICHATH
bu3nveckre SBICHUS, TPUMEHSISI TIOTydeHHBIE 3HAHHS, PENIaTh 33a/]aui, B TOM YHCIIe Ka4YeCTBEHHBIE
Y DKCIIEPUMEHTAIIbHEIE.

[IpyHIHMNIMAIBHO AESTENBHOCTHBIA XapakTep AAHHOTO pasfena peanu3yercs 3a C4ET TOro, 4To
y4aluecs BBITIOJHSIOT 3a/IaHUs, B KOTOPBIX UM IPEIaraeTcs:

e Ha OCHOBE TOJIYYEHHBIX 3HAHWUH Pacro3HaBaTh U HAYYHO OOBSICHITH (PU3MUYECKHE SBIICHUS B
OKpYIKaroIlel MpUpoJie U TIOBCEIHEBHON )KU3HM;

e HCIOJK30BaTh HAyYHBIE METOMBI MCCIENOBaHUSA (DU3WYCCKUX SIBJICHHA, B TOM YHUCIE IS
MIPOBEPKH THIIOTE3 U TIOJTYICHHUSI TEOPETUICCKUX BBIBOJIOB;

e OOBJACHATH HayYHBIE OCHOBBI HaMOOJIee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaTpuMep, MPAKTHYECKOTO WCIIOJF30BAHMS Pa3IMYHBIX MCTOYHHKOB SHEPTHMH HAa OCHOBE
3aKOHA MPEBPAIICHUS M COXPAHEHUS BCEX N3BECTHBIX BHJIOB SHEPTHH.

Kaxnas u3 TeM IaHHOTO pasziesia BKIIOYAET HKCIEPHUMEHTAIBHOE HCCIIE0BaHUE 0000LIar0IIero
xapakTepa. Pa3zen 3aBepiuaeTcs IpoBeJEeHUEM AUAarHOCTUYECKON U OLIECHOUYHOM paboThI 3a Kypc oc-
HOBHOM IIIKOJIBI.

MeTtanpeaMeTHble CBSI3H Y4e0OHOI0 MpeaMeTa

MertanpeaMeTHBIM TOAX0J O00€CIeUrnBaeT MEpPexo] OT CYIIECTBYIOIICH MNPAaKTHKUA APOOJICHUS
3HAaHMW Ha MpPeIMEeThl K IeIOCTHOMY OOpa3HOMY BOCHIPHUSTHIO MUpPA, K MeTaiaesTelbHOCTH. [
MIOCTOSIHHOTO (hOPMUPOBAHUS METAACATEILHOCTH UCIOJIB3YIOTCS MEXKIPEIMETHbBIE CBSA3H (PU3UKU C
Oouonorueil (M3ydeHue Tem «3BYKOBbIE BOJIHB), «CTpoeHHE TIJia3a 4dejoBekay, «buonorumueckoe
NecTBUE paguanumn»), QU3UKU ¢ XUMHEH (M3ydeHHe TeM «DJEKTPUUECKUH TOK B KUIKOCTAX),
«CtpoeHne aToMa U aTOMHOro szapa», «MonekynsipHas ¢usuka»), UMK C MaTeMaTUKOMN
(pemenue mOOBIX 3a/1a4), GU3HKHU ¢ UcTOopuel (M3ydeHue TeM «OTKpbITHE MPOTOHA U HEUTPOHAY,
«3aK0oH JJNIETPOMAarHUTHON WHAYKUUW», «Bo3myxomnaBanue» u 1Ap), ¢usuku c reorpadueit
(u3yuyenne TeM «Y CKOpeHue cBOOOIHOTO MaieHus», «ATMochepHoe AaBieHue. bapometpy).

TEMATHYECKOE IINTAHUPOBAHHUE

Tematuueckoe IUIaHUPOBAHUC II0 ITPEAMETY «®Pusnka 7-9» cocTaBlIEHO € yYueToM Paoboueii
nporpaMmMmbl BOCIIUTAHHUS.

BocnurarejbHbII MOTEHIIMAJ npeamMera. Bocnuranne — aesaTenbHOCTh 110 rnepeaayde
HOBBIM ITOKOJICHUSAM O6H.[€CTBCHHO'I/ICTOpI/I‘IeCKOFO OIIbITa, INNIAHOMCPHOC U HCJICHAIIPABJICHHOC
BO3ACHCTBHE HAa CO3HAHUE U IIOBEICHUE YEIIOBEKA C IEIII0 (I)OpMPIpOBaHI/IH Yy HETO OHpC,Z[CJ'IéHHLIX
YCTAaHOBOK, HOHHTHﬁ, IMPUHIHIIOB, ICHHOCTHBIX OpHeHTaHHﬁ, O6€CH€‘II/IBaIOH_[I/IX yCJIOBUA I €T0
pa3BuTHA, MOATOTOBKU K O6I.I.I€CTB€HHOI71 JKU3HU U Tpyay. duzuka Y4uT CTPOUTH n
ONITUMU3UPOBATH ACATCIIBbHOCTD, BBIpaGaTLIBaTL n MNpUHHUMATDH peuicHus, IIpOBEPATH
HeﬁCTBHH, HCIIPAaBJIATH OI_HI/IGKI/I, pasiimyatb ApPrymcHTUPOBAHHBIC U 663I[OKa3aTeJ'ILHLIe
YTBCPKIACHUSA, 4 3HAYUT, BUACTH MAHUITYJIAIUIO U XOTA ObI OTYACTH MMPOTHUBOCTOATH eil. Perrenue
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3ama4  TpeOyeT OT YydJamuxcs JOOPOCOBECTHOM M CEphe3HON paboThl Haa MPHOOpEeTEHUEM

U YKPEIUICHHEM 3HaHUH,
HaCTOMYMBOCTH B
TaKue

YCWIHH,
BOCIIUTBIBAKOTCA
IIPECIICIOBAHUM HAMEYECHHOU LIEIH,

YEepThI

BIlagaTb B YHBIHUC IIPU HEyJadax.

TPYAHOCTEM.

YMEHHUE

TEMATUYECKOE IINTAHUPOBAHHUE

TPYAOTIOOHE, YCHIIHUBOCTD,
HE OCTAHABIUBATLCA IEPE] TPYAHOCTIMU U HE

YTO MPHUBOAUT K CHUCTEMATUYECKOMY HANPSHKCHUIO YMCTBEHHBIX
MIPE0JI0JICHUH
XapakTepa Kak

IIpu sToM y  ywamerocs

yIIOPCTBO B

No [epeuenr  Tem, | Komnuecr | Madopmanus 00 | BociuraTenbHbIM MOTEHIIMAT ypOKa B

I/ | MJIaHUPYEMBIX BO YAacOB, | 3JICKTPOHHBIX  y4eOHO  — | COOTBETCTBHU c MOJTyJIEM
JUIISL YCBOCHUA | OTBOAUM METOANYCCKHUX MaTepuaax «IxompHBIN YPOK»
y4aliuMHuCs bIX Ha

OCBOEHHE
KaXKJI0M
TEMBbI

7 knace (66 yacos)

1 ®duzuka u ee poib | 6 Poccuiickas 3JIEKTPOHHAs | Y CTaHOBJICHUE JIOBEPUTEIBHBIX
B [TO3HAHUH mkona - https://resh.edu.ru/ OTHOIIIEHUH MEKIy YYHTEIeM H €ro
OKPYXKAFOIIEro OO6pazoBaTenpHas IaThopMa | YICHUKaAMHU, CITOCOOCTBYIOIINX
MHpa WIKITACC» MIO3UTUBHOMY BOCIIPUSITUIO

Ennnas KOJUICKIIHS | yUalTUMUCS TpPeOOBaHWA M TIPOCHO
UQPPOBBIX 00PA30BATENBHBIX | YUUTENS, PUBIICUCHHIO HX BHUMAaHMUSI
pecypcoB K o0cyxaaeMoit Ha ypoke
http://school-collection.edu.ru | uapopmarumu, AKTUBU3AIINA X
HNudoypok. dusuka 7 MO3HAaBaTEIbLHON JEITEILHOCTH Yepe3
https://www.youtube.com JKUBOM [MAJIOr, C WCIOJIIL30BAHUEM
Buneoypoxku no ¢uzuke 3JIEMEHTOB KOHCTPYKTHBHOTO
https://videouroki.net/ OOIIIEH S

2 [lepBonavaneHBIE | 5 Poccuiickas anekTpoHHas | [IpuBiedyeHre BHUMaHUS Y4YalUXCs K
CBEIIECHMS 0 mkona - https://resh.edu.ru/ obCyKIaeMoit Ha ypoKe
CTPOCHUH OO6pazoBaTenpHas wiaThopma | HHPOPMAITUH; HWHUIUAPOBAHHE |
BEIIEeCTBA IKJIACC» oIepIKKa HACCIICIOBATEIHCKON

Enunas KOJIIEKIIHS | AEATENbHOCTH IIKOJILHIKOB;
nrpoBeIXx 00pa30BATENbHBIX | BOCHUTAHAE  MAaTeMaTHYeCKOTO |
pecypcoB TYMaHHUCTHYECKOTO MBIIIICHUS;
http://school-collection.edu.ru | akruBu3anus M03HABATEbHON
Wudoypok. Ousznka 7 NI TENbHOCTH;
https://www.youtube.com

Buneoypoku no duzuke

https://videouroki.net/

3 JBrxeHne u| 20 Poccniickas 3JIEKTPOHHAS
B3aUMOJICHCTBHE mikona - https://resh.edu.ru/

Tel O6pazoBaTenpHas miaTdopma

CIKIJITACCy»

Enunas KOJUIEKIIUS
U(ppOBEIX  00pa30BaTENBHBIX
pecypcoB

http://school-collection.edu.ru
Wudoypok. Ouszuka 7
https://www.youtube.com
Buneoypoku no ¢usuke
https://videouroki.net/
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4 Hasnenne 20 Poccuiickast 9JEeKTpOHHAs | Pa3BuTHE KpeaTWBHOIO MBIIUICHHS
TBEPJIBIX Te, mikona - https://resh.edu.ru/ (camocTosTenpHOe MPUMEHCHUE
KHUJIKOCTEH u ObpazoBatenbHas miaTdopma | 3HaHWUH, CIOCOOOB JACHCTBUH, MOUCK
rasoB WIKITACC» HECTaHIAPTHBIX peleHui);

Enunas KOJUIGKIUS | aKTHBU3ALUS MMO3HABATENBbHON
IU(PPOBBIX 00pa30BATENBHBIX | JEATEILHOCTH; MIPUBJICYEHUE
peCypcoB BHUMAHUA yJalIUXCA K HEHHOCTHOMY
http://school-collection.edu.ru | acmekty wu3ydaembIX Ha ypoKax
Uudoypok. duzuka 7 SIBJICHUW;  IPUBJICYCHHE BHUMAaHUS
https://www.youtube.com y4almxcs K 00CyXIaeMoll Ha ypoke
Buneoypoku 1o pusmke UHpOPMAITHH; BOCIIUTaHUE
https://videouroki.net/ MaTeMaTHYECKOTO 17§
TYMAaHUCTHYCCKOI'O MBINUJICHUSA

) Pabora. 12 Poccutickas 3JIEKTPOHHAs | BocnuTaHue MCKpEHHEro MHTeEpeca K
MOoMHOCTS. mikosa — https://resh.edu.ru/ y4eOHOI JeSTeTbHOCTH, MOTYyYCHUIO
DHeprus OO6pa3oBaTenbHas miaTdGopMa | HOBBIX 3HAHUH, pacIIpeHunto

WIKJIACC» COOCTBEHHOT'0 Kpyrosopa,
EJII/IHEUI KOJUUICKIIMS | BOCITUTAHUE MaTEMATU4YCCKOI' O u
UQPPOBBIX 00PA30BATEIHLHBIX | TYMAaHUCTUYECKOTO MBIILIJICHUS;
pPECYypCoOB IIPUBJICYCHUEC BHUMAHUA YyJalIUXCA K
http://school-collection.edu.ru | obcyxmaaemoit Ha ypoke uHbOpMAIHU
HNudoypok. duznka 7

https://www.youtube.com

Buneoypoku no ¢uzuke

https://videouroki.net/

6. PesepB Bpemenu 3
UTOoro 66

8 kiacc (66 yacos)

1 TennoBbie 27 Poccuiickas DJIEKTPOHHAs | YCTAHOBJICHUE JIOBEPUTENbHBIX
SIBJICHUS mkona - https://resh.edu.ru/ OTHOIIEHUN MEXKIY YIHTEIEM U €ro

OO6pazoBaTenpHas IaThopMa | YICHUKaAMH, CITOCOOCTBYIOIINX
WIKITACC» MTO3UTHBHOMY BOCTIPUSTHIO
Emunas KOJIJIEKIIHS | yJaIlmuMucsi TpeOOBaHWH W TIPOCHO
nrpoBeIX 00pa30BATEIBHBIX | YUUTEINS, MPUBJICICHUIO HX BHUMAHU
pecypcoB K o0Ccyx)aaeMoit Ha YpoKe
http://school-collection.edu.ru | uadopmarum, AKTUBU3AIMH  HX
HNudoypok. Ousnka 8 TTO3HABATEILHOM NEATEITHHOCTH Yepe3
https://www.youtube.com J)KUBOM [UAJION, C WCIIOJIB30BAHUEM
Buneoypoku no ¢uzuke AJIEMEHTOB KOHCTPYKTHBHOTO
https://videouroki.net/ oO1eHus

2 Onekrpuyeckue u | 36 Poccniickas 3JICKTPOHHAsI | UCIOJIb30BaHHE METOAUKHU

MarHuTHBIC
SABJICHUA

mkoua - https://resh.edu.ru/
O6pazoBaTenpHas miaTdopma
CIKIJTACCy»

Enunas KOJUIEKIIUS
u(poBEIX 00pa30BaTENbHBIX
pecypcos

http://school-collection.edu.ru
HNudoypok. Ousmka 8
https://www.youtube.com
Buneoypoku o dhuzuke
https://videouroki.net/

pa3BHBAIONIEr0 OOYYEHHs, CO3JaHUE
THOKON M OTKPBITOH Cpeabl 00ydeHus
U BOCIIHTaHUS C HCIOJIB30BAaHUEM

TaaKCTOB, OTKPBITBIX
O6paSOBaT€J'II:HBIX peCypcoB, CUCTEM
YIIpaBJICHUA, ITO3BOJIAIOIICE
pa3BuUBaThL y O6y‘{aIOH_II/IXC$I HaBBIKH
COTpyAHHUYECTBAa , KOMMYHUKAIIWUU,
CO].IPIaJ'II:HOfI OTBCTCTBCHHOCTH,

CIIOCOOHOCTH KPHUTUYCCKU MBICINTD,
OIICPATUBHO U KAUCCTBCHHO pPCLIATH
HpO6J'I€MLI, BOCITMTBIBACTCA
INCHHOCTHOC OTHOIICHUC K MUPY;
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3 Peseps Bpemenn | 3
HUTOro 66

9 kJjacc (96 yacoB)

1 Mexanunueckue 40 Poccuiickast JJIeKTpoHHas | Pa3BuTHE KpeaTWBHOI'O MBIIUICHHS
SIBJICHUS mikona - https://resh.edu.ru/ (camocTosTenpHOe MPUMEHCHUE

OO0pa3oBaTenpHas maTGopMa | 3HaHMI, CIIOCOOOB JICHCTBHIA, MOUCK
WIKITACC» HECTaHAAPTHBIX peleHuit);
Enunas KOJUJICKLIMS | aKTUBHU3ALUs MMO3HABaTEILHOMN
IU(POBBIX 00pa30BATENBHBIX | JEATEILHOCTH; NpUBJICUCHUE
pecypcoB BHUMAaHUS YYalIUXcsl K EHHOCTHOMY
http://school-collection.edu.ru | acmekTy wH3y4aembIX Ha ypoKax
HNudoypok. duzuka 9 SIBJICHUWA;  IPUBJICYEHHE BHUMAaHUSA
https://www.youtube.com y4almxcs K 00CyXIaeMoll Ha ypoke
Buneoypoku 1o pusuke WHpOPMAITHH; BOCIIUTaHUE
https://videouroki.net/ MaTeMaTHYeCKOro u
T'YMaHHCTHYECKOT'O MBIIILICHHSI

2 MexaHnnyeckue 13 Poccuiickas anekTpoHHad | Mcnonp3oBaHue UKT u
KoJie0aHus u mkoua - https://resh.edu.ru/ JCTAHIIMOHHBIX  00pa30BaTEIBHBIX
BOJTHBI O6pazoBaTenbHas miaTdopMa | TEXHOIOTHI o0y4eHus,

WIKITACC» 00eCTIeunBarOIINX COBpPEMEHHBIE
Ennnas KOJUIGKIUS | aKTHBHOCTH 00yJaroIHIXCsl
UGPPOBBIX 00pa30BATENBHBIX | (TIPOrpaMMbI-TPEHAKEPHI, TECTHI,
pecypcoB 3a4eThl B AJIEKTPOHHBIX
http://school-collection.edu.ru | mpunoxeHusIx, MYJIbTHMETHHHBIC
Uudoypok. duznka 9 NIPE3EHTAllMH, HAy4HO-IIOIYJIIPHbIE
https://www.youtube.com nepemaun, (GHUIBMBL,  0OydaroIIue
Buneoypoxku 1o ¢puznke CaiiThl, YPOKHU OHJIAiH, BUJICONEKIIMH,
https://videouroki.net/ OHJIAMH-KOH(DEPEHIINN U JIP.)

3 OnekrpomarHuTHoe | 6 Poccuiickas anekTpoHHas | [IpuBneuenue BHUMAaHUA
moJjie u mkona - https://resh.edu.ru/ IIKOJIEHUKOB K I[EHHOCTHOMY aCIEKTY
AJICKTPOMAarHUTHEIE OO6pazoBaTenpHas IiaThopMa | M3ydaeMbIX Ha YpOKax  SIBJICHHH,
BOJIHBI IKJIACC» OpraHU3aIHs ux paboThI c

Enunas KOJUIEKLIMS | MTOJIydaeMOM Ha YPOKE COLUAIbHO
mUQPOBEIX 00pa30BATEILHBIX | 3HAYUMOM nHpOopMarmei -
pecypcoB WHUIIUAPOBAaHUE €€ OOCYXICHHUA,
http://school-collection.edu.ru | BbICKa3bIBaHHs YYaIIUMHCS CBOETO
Wudoypok. Ousmnka 9 MHEHHsI TI0 €€ TIOBOAY, BBhIpabOTKa
https://www.youtube.com CBOEro K Hell OTHOILIECHHUS,
Buneoypoku no ¢uzuke
https://videouroki.net/

4 CaeroBble siBeHus | 15 Poccniickas 3ekTpoHHad | Mcnonbs3oBaHue UKT u
mikona - https://resh.edu.ru/ JMCTAHIIMOHHBIX  00pa30BaTEIbHBIX
O6pazoBaTenbHas miaTopMa | TEXHOIOTHI o0yueHus,
WIKIJIACC» 00eCTIeunBaIOIIIX COBPEMEHHBIE
Enunas KOJIIEKIIHS | aKTUBHOCTH 00yJaIoMIHIXCs
U(pPOBEIX 00pa30BaTENBHBIX | (IIPOrpaMMbI-TPEHAXKEPHI, TECTHI,
pecypcos 3a49eThl B AJIEKTPOHHBIX
http://school-collection.edu.ru | mpuioxeHusIX, MYJIbTHMETHIHBIE
WNudoypok. Ouszmnka 9 MpE3CHTAMK, HAyYHO-TIONYJSPHbIE
https://www.youtube.com nepeaay, QUIbMBL,  OOydYaroIIne
Buneoypoku o dhuzuke CalThl, YPOKU OHJIAIH, BUICONCKIIUH,
https://videouroki.net/ OHJIaMH-KOH(epeHIMH U Ip.)

5 KBanToBsie 14 Poccuiickas anekTpoHHas | Mcnons3oBanue BOCIIUTATEIbHBIX
SIBJIICHUSA mkona - https://resh.edu.ru/ BO3MOHOCTEN COJIepKaHUs
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ObpazoBatenbHas miaTdopma
WIKJTACC»

Enunas KOJUTEKIUS
IU(POBBIX 00pa30BATEIBHBIX
pecypcos

http://school-collection.edu.ru
Uudoypok. duznka 9
https://www.youtube.com
Buneoypoku 1o ¢usuke
https://videouroki.net/

y4eOHOTrO0 npeaMera gepes
JEMOHCTPAIIMIO  JIETAM  TIPUMEPOB
OTBETCTBEHHOTO, IPaKIaHCKOTO
MOBEICHUS, MIPOSIBIICHHSI
YEJI0BEKOTIOOHSI u
JIOOpOCEpACUHOCTH, 4epe3 MoA0op
COOTBETCTBYIOIIUX  TEKCTOB  JIS
YTCHUA, 3a1a4 JJIA peuicHus,
poOIEMHBIX CUTyalui JUIs

00CYXJICHHUS B KJIacCe

[loBroputensHo — | 5 Poccuiickas 3JIEKTPOHHAsA | MPHUBJIEUEHNE BHUMAHUS MIKOIbHUKOB
0000t mkosa — https://resh.edu.ru/ K I[EHHOCTHOMY aCIIEKTy HM3y4aeMbIX
MOZYJb Oo6pazoBatenbHas miaTgopma | Ha ypokax sSIBICHWH, OpraHu3alus ux
WIKJIACC» paboTel ¢ mMOTydaeMol Ha YypOKe
Enunas KOJUICKIIHMS | COIIMAJIbHO 3HAYyuMoOW HH(pOpMaimeit
IUQPPOBBIX 00pA30BATENILHBIX | — WHHUIMUPOBAHUE €€ OOCYXKICHHS,
pecypcoB BBICKA3bIBaHMUS YYaIIUMHUCA CBOETO
http://school-collection.edu.ru | MHeHUsI MO €€ MOBOXLY, BBHIPAOOTKH
HUudoypok. duznka 8 CBOETO K HEH OTHOIIEHMS;
https://www.youtube.com
Buneoypoku no ¢uzuke
https://videouroki.net/
nuToro 96

24



http://school-collection.edu.ru/
https://www.youtube.com/
https://videouroki.net/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://www.youtube.com/
https://videouroki.net/

