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IInanupyemble pe3yabTaTbl OCBOeHMs (HM3UKHU (0a30BbI YPOBeHb) Ha YPOBHEe OCHOBHOIO 00IIero
o0pa3zoBaHusl.

Wsydyenne ¢u3ukn HAa YpPOBHE OCHOBHOTO OOmIEro oOpa3oBaHWS HANpaBleHO Ha JIOCTIDKEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

B pesynbraTe nzydeHus UMK Ha yPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHus y oOydaronierocst 0yayT
c(hOpMHUPOBAHBI CIEAYIONINE JUYHOCTHBIE Pe3yabTaThl B YAaCTH:

1) naTprOTHYECKOTO BOCIIMTAHUSL:

NpOsIBIICHHE UHTEpeca K HCTOPUU B COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (hU3NYeCKOi HAyKH;

LEHHOCTHOE OTHOIICHHUE K JOCTHKCHUSAM POCCUICKHUX YUEHBIX-(DU3UKOB;

2) TPaKIaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCITUTAHUSL:

TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCY)KICHHMH OOIECTBEHHO-3HAUYMMBIX M STHUECKHX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM NIPUMEHEHUEM JTOCTIKCHUN (H3HKH;

OCO3HaHWE BaXKHOCTH MOPATbHO-3THYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) 3CTEeTHYECKOrO BOCIIUTAHUSL:

BOCIIPHATHE ICTETUYECKUX KauecTB (PU3MUYECKON HAayKH: €€ TapMOHHYHOTO MOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH,

4) IEHHOCTH HAYYHOTO MMO3HAHHMS:

OCO3HaHME NEHHOCTH (U3MUECKOW HAyKH KakK MOIIHOTO HMHCTPYMEHTAa IO3HAHWS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUH, BAXKHEHUIIEH COCTABIISIOIIEH KyIbTYpBI;

pa3BUTHE HAYIHOH JIF0003HATEIBHOCTH, MHTEPECA K UCCIIEIOBATEIHCKON AESITETFHOCTH;

5) dopmupoBaHUs KyJIBTYPbI 3A0POBbs M IMOIIMOHAIBHOTO OJIar OOy YHS:

0CO3HAaHKE IIEHHOCTH 0e30MacHOro 0o0pas3a KHU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BaXKHOCTH
MIpaBHII OE30TIACHOTO TTOBEICHUS HA TPAHCIIOPTE, HA IOPOTaX, C ANEKTPUISCKUM U TETUIOBBIM 000pyIOBaHHEM B
JOMAITHUX YCIOBHSAX;

c(OpMHPOBAHHOCTh HaBbIKA pedIIEKCUH, MPU3HAHUE CBOETO TpaBa Ha OMMOKY M TaKOro e MpaBa y
JPyroro 4eJoBeKa;

6) TpyIOBOTO BOCIIUTAHUSL:

7) akTUBHOE ydYacTHE B pCUICHHMHM TNPAKTUYECKMX 3ajad (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHU3alliM, HACEJIICHHOTO IIYHKTa, POJHOTO Kpas) TEXHOJIOTHYECKOM U COIUAIBHOM HAIPaBICHHOCTH,
TpeOyIOIKX B TOM YHUCIE U (PH3MUECKUX 3HAHUN;

WHTEPEC K MPaKTHIECKOMY H3YUYEeHHIO Mpodeccuii, CBI3aHHBIX ¢ (UIUKOM;

8) 3K0JIOrMYeCcKOro BOCIIUTAHNS:

OpHeHTaNHs Ha TpUMeHeHNe GU3NIECKUX 3HAHWUH IS pelieHus 3a71a4d B 00JIacTH OKPYXKAroIIel Cpe/Ibl,
TJIAHUPOBAHUS TIOCTYTIKOB U OIIEHKH WX BO3MOXKHBIX TIOCJIENICTBUH JIJIsl OKPYIKAIOIIEH CPEeIIbI;

0CO3HaHMUE MI00ATBHOTO XapaKTepa dKOJIOTHYECKHUX MPOOIIeM U IyTeH UX pEeIleHHS;

9) aganTanyK K M3MEHSIOUIMMCS YCIIOBHSM COLMATBHON M PUPOHOM CPEIIbI:

MOTPEOHOCTh BO B3aWMOJCWCTBUU TIPY BHIMOJHEHWU WCCIEAOBAHUN M TPOEKTOB (HHU3UUECKOM
HaIrpaBJICHHOCTU, OTKPBITOCTE OIIBITY U 3HAHUAM JIPYTUX;

IMMOBBIIICHUEC YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPakKTUUCCKYIO N€ATCIbHOCTD,

MOTPeOHOCTH B (POPMHUPOBAHWUY HOBBIX 3HAHUH, B TOM YHCIIe ()OPMYITUPOBATh HIIEH, IOHITHS, THITOTE3bI
0 (pm3rueckux 0OBEKTaX U SBICHUAX;

0CO3HaHue 1e(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 00J1aCTH (PU3UKH;

TUTAHUPOBAHUE CBOETO PA3BUTHSI B IPUOOPETEHUN HOBBIX (DU3NYECKUX 3HAHHMIA;

CTpEeMJICHHE aHAIM3UPOBATh U BBISBISTH B3AUMOCBSI3U IIPUPO/IbI, OOIIECTBA U YKOHOMHUKH, B TOM YHUCIIC
C UCTIONIb30BaHNEM (PU3NIECKIX 3HAHU,

OIIEHKa CBOMX JEWCTBUH C Y4E€TOM BIUSHHUS Ha OKPY)KAIOIIYI0 CPEAY, BO3MOXKHBIX TJIOOATHHBIX
MOCJIEACTBHH.

B pesynbraTte u3ydenus Gpu3MKM Ha YPOBHE OCHOBHOTO 00I1ero oopa3oBaHus y oOydaromerocs OymyT
chopMHpOBaHBI MeTampeAMeTHbIE Pe3yJbTAThl, BKIIOYAIOININE TO3HABATEIbHBIC YHUBEpPCAIbHBIE ydeOHbIE
NeHCTBHSI, KOMMYHUKATUBHBIC YHUBEPCAIbHbIC YUeOHBIC JCWCTBUS, PETYJISTUBHBIC YHHBEPCAIBLHBIC yUeOHEIC
JEHCTBUSL.

OBnazneHue yHUBEPCAIbHBIMU YUEOHBIMU NO3ZHABAMETbHBIMU OCIICIGUAMU.

1) 6a3oBbIC TOTHUYECKUE NEHCTBUS:

BEISBIISIT U XapaKTePU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBIICHU);

YyCTaHaBJIMBATh CaneCTBeHHBIfI IIPU3HAK KJ'IaCCI/I(bI/IKaHI/II/I, OCHOBAaHUA 1A 060611_[6HI/I$I " CpaBHCHUA,

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMaTpUBaeMbIX (akTaX, JAaHHBIX W HAOIIOJEHUSIX,
OTHOCAIINXCA K (PU3NUECKUM SIBICHUSIM;
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BBISBJISITh TPUYHHHO-CIICJICTBEHHBIC CBS3M TPU HW3YYCHUU (DU3MUSCKUX SBJICHUH W MPOLECCOB,
MTPOBOJIUTH BBHIBOJBI C UCIIOIB30BAHUEM JCYKTUBHBIX M WHIAYKTUBHBIX YMO3aKJIFOUCHHH, BBIJIBUTATh THIIOTE3bI
0 B3aMMOCBSI3IX (PU3NIECKHIX BEINUNH;

CaMOCTOSITETTFHO BBIOMpATh Croco0 pemeHus y4eOHOW (hn3myueckoil 3amaun (CpaBHEHHE HECKOIBKHX
BapHaHTOB peLICHUs, BEIOOP HanboJee MOAXOIIIIEr0 ¢ YYETOM CaMOCTOSTENFHO BBIACTICHHBIX KDUTEPHEB).

2) 6a30BBIC HCCIICIOBATEIILCKUE TCHCTBHS:

WCTIOTIB30BaTh BOMIPOCHI KaK MCCIIEIOBATEIBCKIII HHCTPYMEHT MTO3HAHHS,

MPOBOJIUTH TI0 CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY OTIBIT, HECIIOXKHBINH (PU3NYCCKHI IKCIICPUMEHT,
HeOoIbIIoe UccienoBanne (PU3MIECKOTO SBICHHUS;

OIIEHHWBATh HA IPUMEHNUMOCTH B JJOCTOBEPHOCTH WH(OPMAIIHIO, IOIYICHHYIO B XO/I€ NCCIIEOBAHUS WUIIH
9KCIEPUMEHTA,

CaMOCTOSITETIbHO (OPMYIUPOBaTh 0000IIEHHUS 1 BBIBOBI 10 pe3yibTaTaM MPOBEAEHHOTO HAOIIOICHHS,
OTIBITA, UCCIIEIOBAHNUS;

MPOTHO3WPOBATh BO3MOXKHOE JalibHEHIIee pa3BuUTHEe (HU3WYECKHX IPOIECCOB, a TAaKKe BBIABUTATH
MPEIOJIOKEHUS 00 X PA3BUTHUHU B HOBBIX YCJIOBHAX M KOHTEKCTAX.

3) pabora ¢ uapopmanuei:

MIPUMEHATH Pa3lIMYHbIE METOJIbI, MHCTPYMEHTHI W 3alpOChl IPU TOUCKE M OTOOpe MH(POpPMAINH WITH
JAHHBIX C YYETOM MPEJIOKEHHOM yueOHOW (PU3NUECKON 3a1auH;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTCPIPETHPOBATh MH(OPMAIUIO PA3JIMYHBIX BUIOB H (HOpM
TIPEICTaBICHNUS;

CaMOCTOSITETTFHO BBIOMPATh ONTHUMAIBHYIO (OpMYy TpeACTaBIeHHUS WHPOPMAIMKA W WILTIOCTPHPOBATH
pelIaeMbie 3aJJauM HECJIOKHBIMH CXEMaMH, TuarpaMMaMu, HHOW TpauKoi U UX KOMOMHAITUSAMU.

OBnaneHue yHUBEPCATbHBIMU YUEOHBIMU KOMMYHUKAMUGHBIMU OClICIGUAMUL.

1) obmeHue:

B Xoze 00CYXJeHMs y4eOHOrO MaTepHualia, pe3yJbTaToB JIA0OpaTOPHBIX PabOT U MPOEKTOB 3ajaBaTh
BONPOCHI TIO CYNIECTBY OOCYXIAaeMOil TeMbl W BBICKa3bIBaTh HJIIEH, HALlCJICHHBIE HAa pPEUICHHE 3aJaudl
MoIIepKaHKe OJIaroXKeNaTeIbHOCTH OOIICHHUS;

COIIOCTABJIATh CBOM CYXXJICHHS C CYKJICHHUSIMHU JAPYTUX YYaCTHUKOB JIUAIOra, 0OHAPYKUBATh Pa3jiniue U
CXOJICTBO IO3HUILIMIA;

BEIPaXXaTh CBOIO TOYKY 3PEHHsSI B YCTHBIX U MTUCHBMEHHBIX TEKCTaX;

myOJIMYHO TPEACTABISATh PE3YJIbTATHl  BHIMIOJHEHHOTO (PU3NYECKOTO OmbITa (IKCIEPUMEHTA,
HCCIICIOBAHMUS, IPOCKTA).

2) cOBMeCTHas ICATEINbHOCTh (COTPYTHIUYECTBO):

MOHUMATh M HCIIONF30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAIbHONH pPaOOTHI NPHU PEUICHUH
KOHKPETHOH (pU3NUEeCKON POOJIeMBI;

MPUHUMATh LEJIM COBMECTHOW JIEATEIBHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€ JIOCTHXKCHUIO:
pacipenensTs PoiH, 00CYKIaTh MPOIECCHl M Pe3yJIbTaThl COBMECTHOM padOThI, 00001aTh MHEHHUS HECKOJIBKUX
YeIOBeK;

BBITOJTHATh CBOIO YacTh Pa0OTHI, JIOCTUTAsh KaYECTBEHHOTO pe3yibTaTa MO CBOEMY HAIIPABICHUIO U
KOOPJMHUPYSI CBOH JIEHCTBHS C APYTUMH YJICHAMHA KOMAH/IbI,

OIICHWBaTh KadecTBO CBOEro BKJIaJa B OOMMUHA TPOAYKT 1O KPHUTEPHSIM, CaMOCTOSTEIHHO
c(hOpMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aMMOCHCTBUS.

OBNajicHUE YHUGEPCAIbHBIMU YUEOHBIMU PeZYIAMUGHBIMU OCUCIBUAMU.

1) camoopraHu3arus:

BBISIBJISITH MTPOOJIEMBI B KM3HEHHBIX M YUYEOHBIX CHTYyalMsiX, TPEOYIOIIMX JJIs pelieHus (PU3MUSCKUX
3HAHWUH;

OPUEHTHPOBATHCS B PA3IUYHBIX MMOAXO0JIAX MPUHATHUS PEIICHUH (MHAUBUYAIHLHOE, PUHATHE PEIICHHS
B IpyTIIe, IPUHSATUE PEIICHUN TPYIIION);

CaMOCTOSITETIbHO COCTAaBJIATh AJTOPUTM pelIeHUs] (U3NYECKO 3ajaull WM ITUIaHa HWCCIEeOBaHUS C
y4E6TOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh NpeiJiaraeéMble BapHUaHTHI
pelIeHni;

MIPOBOJIUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

2) CaMOKOHTPOJIb:

JIaBaTh OIEHKY CUTYallMH ¥ MpeaJaraTh mwiaH e€ n3MEeHEeHs,

OOBSACHATh TPUYMHBI JTOCTHXKEHHS (HEJOCTH)KEHHS) PpE3yJIbTaTOB JEATEIBHOCTH, JaBaTh OICHKY
MIPHOOPETEHHOMY OTIBITY;
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BHOCUTb KOPPEKTHBEI B ACATENLHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHUS (PU3UUECKOTO MCCICIOBAHUS
WIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHMBILIMXCS CUTYalWid, YCTaHOBJICHHBIX OIINOOK,
BO3HUKIINX TPYJIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3yJIbTATa LIEIH U YCIOBHUSM.

3) SMOIIMOHANLHBIN UHTEIICKT:

CTaBUTh c€0s Ha MECTO APYTOro YeJIOBEKa B XOJ€ CIOPa WM AUCKYCCHUHM Ha Hay4YHYIO T€MY, IOHUMATh
MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro.

4) npuHsTHE CE0s U APYTHX:

NpU3HABaTh CBOE MpaBO Ha OMIMOKY MpH pelieHHH (U3MYECKUX 3aJad WIM B YTBEPXKICHUSIX Ha
Hay4HbIE TEMbI U TAKOE K€ IIPaBO JIPYroro.

IIpeameTHbIe pe3yabTaThl OCBOSHHS MTPOrpaMMBbl MO (u3uKe (0a30BbIi YpOBEHB) K KOHILY 00y4YeHHS B
9 knacce:

[IpenmeTtHbIe pe3ysbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y O0YUaIOLIUXCSI
YMEHHUM:

UCIIOJb30BaTh MOHATHS: CHUCTEMa OTCuéTa, MaTepuanbHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTH
MEXaHUUECKOT0 ABIXKEHUS, nedopmanst (yrpyras, miacTadeckas), TPeHUe, HEHTPOCTPEMHUTEIILHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEO, LEHTP TSUKECTH TBEPAOro Tela,
paBHOBECHE, MEXaHUUECKUE KOJIeOaHMsI U BOJIHBI, 3BYK, HHPA3BYK M YIBTPa3BYK, SJIEKTPOMArHUTHBIC BOJHBI,
[IKajla JJIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh W JallbHO30PKOCTh, CHEKTPHl HCIYCKaHUS |
MOTJIOIIEHHUS, albda-, 0eTa- U TaMMa-u3Iy4eHuUs], U30TOIbI, IepHast YHEPTreTHKaA;

pasinyath SBICHHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE NPSMOJIMHEHHOE IBIKEHHE, PABHOYCKOPEHHOE
NpSMOJMHEHOE [JBH)KEHHE, CBOOOJHOE TMajJeHHe Tel, paBHOMEPHOE [BIKEHHE [0 OKPY>KHOCTH,
B3aMMOJCHCTBUE TeJI, PEAKTHBHOE MABWKCHHUE, KOJICOATENbHOE NBIDKEHHE (3aTyXalollMe M BbIHY>KICHHBIC
KoneOaHus), PE30HAHC, BOJHOBOE JBWXKEHHE, OTPAKEHHE 3BYKa, MNPSIMOJIMHEHHOE pPAaclpoCTpaHEHHE,
OTpa)KCHUE U TMPEIOMIICHHE CBETa, TI0JIHOEC BHYTPEHHEE OTPAKCHUE CBETA, PA3JIOKEHHE OENIOro CBETa B CHEKTP
U CIOXEHHE CHEeKTPaJbHBIX IIBETOB, JMCIEpPCUsl CBETa, €CTECTBEHHAs pPaJMOAKTHUBHOCTh, BO3HMKHOBEHHE
JUHEHYaTOro CIEKTpa H3JIyYeHHs) IO ONHCAHWI0O HX XapaKTEePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHPYIOIINX JaHHOE (PU3UUECKOE SIBICHUE;

pacro3HaBaTh IMPOSBICHUEC M3YYCHHBIX (DU3MUECKUX SBICHHH B OKpYXKalolleM Mupe (B TOM 4YHCIe
¢u3nueckue SBICHUS B NPUPOJE: NMPUIMBBI U OTIMBBI, IBIKeHUE IU1aHeT COJIHEYHON CHUCTEMBI, PEaKTUBHOE
JBIDKEHHE JKUBBIX OPraHW3MOB, BOCIPHATHE 3BYKOB >KHBOTHBIMH, 3€MIICTPSICEHHE, CEHCMHUYECKHE BOJIHBI,
IyHaMH, 03XO0, IBeTa T, ONTHYECKHE SBICHUS B TPUPOJE, OHOIOTHYECKOEe JCWCTBHE BUAUMOIO,
yIbTPadUOJIETOBOIO U PEHTTEHOBCKOTO M3TYYE€HUM, €CTECTBEHHBIH paJNOaKTUBHBIN (OH, KOCMUYECKUE JTyUH,
pannoaKTUBHOE M3Iy4YEHHE NPHUPOIHBIX MHHEPAIOB, ACWCTBHE DPAaJHMOAKTHBHBIX H3JIyYeHHMH Ha OpraHu3M
YeJloBeKa), MPHU 3TOM IEPEBOJUTH NMPAKTHUECKYIO 337ayy B y4eOHYIO, BBLIENSATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3Haku) GU3NUECKUX SBICHHIA;

ONKCHIBATh HM3YYECHHBIE CBOMCTBAa Tesl W (PU3MUECKHE SBICHHUS, HCIIONb3Ys (DU3NYECKHE BEINYHUHBI
(cpenHsiss 1 MTHOBEHHAsi CKOPOCTh Tela NMPH HEPAaBHOMEPHOM J[BIKEHUH, YCKOpEHHUE, MepeMellleHue, MyTh,
yIJIoBasi CKOPOCTh, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSXKECTH, YCKOPEHUE CBOOOHOTO MajIeHUs, BEC Tela,
UMITYJIbC TE€Ja, UMITYJIbC CHIIBI, MEXaHW4YecKasl paboTa U MOIIHOCTh, IOTEHLMAIbHAS SHEPI sl TeJla, ITOAHATOrO
Ha/l TOBEPXHOCTBIO 3EMJIM, IOTEHIMANbHAS SHEPrHus CKAaTOH INPYXKHWHBI, KHHETHYECKas JHEPrusi, MOJHas
MeXaHWUeCKasl SHEeprus, MepuoJl M 4acToTa KoyieOaHWi, JJMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOPOCTh CBETa, IOKa3aTellb MPEIOMIICHHS CPEJIbl), IPH ONHCAHUH MPABHIBHO TPAKTOBATh (PU3UUECKUI CMBICT
HCTONb3YEMBIX BEJIMUUH, 0003HAUCHHUS U €OIUHULBI (PU3NUECKUX BEJINYHMH, HAXOAUTH (POPMYIIBI, CBA3BIBAIOLINE
JNaHHYI0 (U3MYECKYI0 BEIUYWHY C JPYTHMH BEIUYUHAMH, CTPOUTH TpapUKH H3YYEHHBIX 3aBHCHMOCTEU
(hM3UIEeCKUX BETMYNH;

XapaKTepu30BaTh CBOMCTBa Tell, (pu3ndecKue SBICHHS M MPOLECCHI, MUCIONbB3YS 3aKOH COXPaHEHHS
9HEPrUM, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHLKI CYNEPHNO3UIMH CHJI, IPUHIUI OTHOCUTEIBHOCTH I 'anmmes,
3aKOHbI HpIOTOHA, 3aKOH COXpaHEHUS HWMIYJbCA, 3aKOHBI OTPAXEHHS W TIPEIOMJICHHS CBETa, 3aKOHBI
COXpaHEHHUs! 3apAJOBOTO M MAacCOBOTO YHCET NPH SAECPHBIX PEaKUUSIX, IPU 3TOM (QOPMYITUPOBATH 3aKOH H
3aMHCHIBaTh €r0 MaTEMAaTHYECKOE BBIPAXKEHUE;

OOBSICHATh (PU3MUECKHE MPOIecChl W CBOWCTBA TeJN, B TOM YHCIE W B KOHTEKCTE CHUTyalui
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUINHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE W3
2—3 JIOTMYECKUX IIaroB C WCIOJb30BAaHMEM 2—3 W3y4YEHHBIX CBOMCTBA (DU3NYECKUX SIBICHUH, (QU3HMUECKHX
3aKOHOB MJIN 3aKOHOMEPHOCTEH;

pemars pacuéTHbie 3a4a4d (ONMUPAIONIMECS HA CHCTEMY M3 2—3 ypaBHEHHWH), HCIONB3YysS 3aKOHBI H
(dopMmyIbl, cBsi3bIBalOIINE (GU3NUYECKUE BEIMUMHBI HA OCHOBE aHAJIM3a YCJIOBHS 3a/a4M 3alHChIBaTh KPAaTKOE
yCIIOBHE, BBISBJIATH HEAOCTAIOUINE WM M30BITOYHBIE JAaHHbBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOIUMbBIE
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JUI PELICHUs, TMPOBOIUTH PAacyéThl M OLEHUBATH PEATHCTHYHOCTH IOMYYEHHOTO 3HAYCHUS (PU3MUECKON
BEJTUYMHBL;

pacro3HaBarh MPOOJIEMbI, KOTOPbIE MOXKHO PENIMTh MPH MMOMOINN (U3MYECKHX METOJIOB, HCIONL3YS
ONMCAHUE WCCIEOBaHUS, BBIJICIATH IMPOBEPSIEMOE TIPESANONONKCHNE, OICHUBATh IMPABUIBHOCTH TOPSIKA
MPOBEICHUsI CCIIEIOBAHNUS, TPOBOIUTH BHIBOABI, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOICHHUI U OTIBITOB;

MPOBOJUTH OMBITHI IO HAONIOACHUIO (PU3UYECKHUX SBICHUN WM (PU3NIECKUX CBOWCTB Tel (M3ydeHHe
BTOpPOro 3akoHa HbIOTOHa, 3aKOHA COXpaHEHHS DSHEPTUH, 3aBHCHMOCTH TEpPHOJa KOJIECOAHUH MPYKHHHOTO
MasTHHKAa OT Macchl Ipy3a M JKECTKOCTH MPYKUHBI M HE3aBUCHUMOCTh OT aMIUIMTYABl MajbIX KoJieOaHHWH,
OpSIMOJIMHEWHOE paclpoCTpaHeHUE CBETa, pa3lioKEHHE Oeloro cBeTa B CIHEKTP, H3yYCHHE CBOMCTB
M300paKeHMsI B INIOCKOM 3€pKajie U CBOMCTB M300pa)Ke€HUS TpeaMeTa B coOmparomieil JHH3e, HaOII0ICHIE
CIUIOIIHBIX M JIMHEHYaTBIX CHEKTPOB HM3IYYCHUS): CAMOCTOSTEIBHO COOMpATh YCTaHOBKY M3 HM30BITOYHOTO
Habopa 000pyIOBaHuUs, OMKUCHIBATH X0 OTIBITA U €T0 Pe3yNbTaThl, OPMYINPOBATH BBIBOJBI;

NPOBOJWTh TPH HEOOXOJAMMOCTH CEpUI0 MPSIMBIX HW3MEPEHHH, ONpENeNss cpelHee 3HAuCHHE
n3MepsieMol BeNWYHHBI ((OKYCHOE pacCTOsSHHE COOHMparoeil JHH3BI), OOOCHOBBIBATH BBIOOP crocoda
u3MepeHust (M3MEepUTEIBHOTO TPUOopa);

IMPOBOJAUTL HMCCJICAOBAHUC 3aBHUCHUMOCTEN (1)I/I3I/I‘-IGCKI/IX BCJIMUMH C HCIIOJIB30BaHHUEM IIPAMBIX
M3MEpEHUI (3aBUCUMOCTh MYTH OT BPEMEHH TPU PABHOYCKOPCHHOM JIBIKCHUHM 0€3 HAYalbHOW CKOPOCTH,
nepmnoaga KOHC63HI/II>1 MAaTe€MaTH4YC€CKOTr0 MajdTHHUKA OT JJIMHBI HUTHU, 3aBUCUMOCTHU yIJia OTPAXKCHUA CBETA OT yIjia
MajJicHusl ¥ yrila TpeJIOMJICHHsT OT yrjla MajeHus): IUIAaHUPOBaTh HCCIEIOBAaHHE, CAMOCTOSTEIBHO COOHMpaTh
YCTaHOBKY, (PMKCHPOBATh PE3yJIbTaThl MOJYYCHHOW 3aBUCHUMOCTH (DHU3MUSCKHX BEIUYMH B BUAC TAONHIl U
rpaMKOB, TIPOBOJIUTH BBIBOJIBI 10 Pe3yIbTaTaM HUCCIICTOBAHUS;

MPOBOJHUTH KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BENMYMH (CPEelHss CKOPOCTh W YCKOPEHHE Tela IMpH
PaBHOYCKOPEHHOM JIBUYKCHHU, YCKOPEHHE CBOOOJHOTO MAJCHUs, KECTKOCTD MPYKUHBI, KOOPPUIUEHT TPEHUS
CKOJIRKCHUSI, MEXaHWYeckas paboTa W MOIIMHOCTh, YacTOTa WM TIEPHOA KoNeOaHWH MAaTeMaTH4eCKOro |
MPY>KUHHOTO MAasSTHHUKOB, OINTHYECKas CHJia COOMpAIONICH JMH3bI, PAaJUOAKTUBHBIN (DOH): IUIAHUPOBATH
HU3MEpeHUsl, coOUpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJNHITH HM3MEPEHUS, CIeaysl TpeaoKeHHOH
WHCTPYKIWH, BBIYHUCISTH 3HAYCHNUE BEJIMYHHBI U aHATU3UPOBATH MOJNYYCHHBIC PE3yNbTAThl ¢ YUETOM 3aJaHHOU
MOIPELIHOCTH U3MEPEHUH;

co0uII0JaTh paBUila TEXHUKK 06€30MacHOCTH MpU padoTte ¢ 1abopaToOpHBIM 000PYAOBaHHEM;

pas3inyaTh OCHOBHBIC MPU3HAKK M3YYCHHBIX (PU3MUSCKHX MOJICINCH: MaTepHalibHas TOYKa, aOCONIOTHO
TBEPJI0E TEJ0, TOUCUHBIH UCTOUHHUK CBETA, JIy4, TOHKAs JINH3A, UTAHETapHAas MOJIe]Tb aTOMa, HYKJIOHHAs MOJICITh
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPHUHIMUIBI JCHCTBUS W3YYCHHBIX MNPHOOPOB W TEXHUYECKHX YCTPOHCTB C
HCTOJIb30BaHUEM HMX OIMUCAHUsS (B TOM YHCIE: CIUAOMETpP, JAATYUKH TOJOXKCHUS, PACCTOSHUS U YCKOPCHUS,
pakeTa, 9XOJIOT, OYKH, MEPUCKOI, (oToanmapaT, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, J03UMETpP, Kamepa
Buibcona), wucmons3yst 3HaHHS O CBOWCTBaX (M3MYECKMX SBICHUH U HeoOXoauMble (Qu3HUYecKue
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXCMbI U CXEMATHYHBIC PUCYHKH M3YUYCHHBIX TCXHUYCCKUX yc’I’pOﬁCTB, HU3MCPUTCIIbHBIX
MPUOOPOB U TEXHOJIOTHYECKUX MPOIIECCOB MPU PEHICHUH YIeOHO-TTPAKTUIECKUX 33]]a4, ONTHYECKHE CXEMBI JJIs
MOCTPOCHHUS M300paKEHUH B TNIOCKOM 3epKayie U COOUpAaroIiei TuH3e;

NPUBOIUTH TPUMEPHI (HAXOAUTh HWHPOPMAIHIO O TpUMepax) MPAKTUYECKOrO0 WCIONb30BaHHS
(u3NUecKuX 3HaHUI B MOBCETHEBHOM KU3HU [T oOecTiedeHrs: 0e30MacHOCTH NPU OO0palIeHUH ¢ IPHOOpPaMH U
TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 370POBbsI U COOJIOJCHUS HOPM DKOJOTHUECKOTO ITOBEICHUS B
OKpyKarolei cpene;

OCYIIECTBIATH MOMCK nHMopManuu B VHTEpHETE, CaMOCTOSITENBHO (POPMYIUPYsI MIOMCKOBBIN 3aIpoc,
HaXOOUTh IIYTU OHNPECACICHUA AOCTOBCPHOCTH HOHy‘IeHHOﬁ I/IH(i)OpMaIH/H/I Ha OCHOBC HMCIOIIUXCA 3HAaHUU H
JIOTIOJTHUTENBHBIX HCTOYHUKOB;

UCIIOJIB30BaTh TPU BBHIMOJHEHUH YUYeOHBIX 3aJaHUd HAyYHO-TIOMYJISIPHYIO JINTEpaTypy, CIPaBOYHBIE
MaTepuanbl, pecypchl cetu MHTEpHET, BiageTh NpUEMaMU KOHCIEKTHPOBAHHS TEKCTa, IpeoOpa3zoBaHUS
nHOPMALIMH U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3l1aBaTh COOCTBEHHBIE NMCbMEHHBIE M YCTHBIE COOOIEHHsSI Ha OCHOBE MH(POPMAIMH U3 HECKOJIBKUX
HUCTOYHHKOB, HY6HI/I‘IHO MpEACTaBIATEL PE3YJIbTAaThbl HpoeKTHOfI HJIN HCCHCZIOBaTeHBCKOﬁ ACATCIIbHOCTH, IIPHU
3TOM TPaMOTHO HCIOJb30BaTh W3YYCHHBIH TIOHATHWHBIA ammapar u3ydaeMmoro paszjiena (uaukda u
COIIPOBOXK/IATh BBICTYIJICHUE MPE3eHTALEN C yUETOM 0COOCHHOCTEH ayJUTOPUH 00yUarOIuXCsl.

Conep:xaHue NporpaMMbl Y4eOHOro mpeaMera



IMoBTOpenue (2 yaca)

Mexanuueckue siBjaeHus (34 u)

MarepuanbHass Touka. Cucrema otcueta. Ilepememenne. CKOpPOCTh MNPSIMOJMHEHHOTO paBHOMEPHOTO
nBrkeHus. [IpsiMoiHeitHOe paBHOYCKOPEHHOE ABIKEHHE: MTHOBEHHAs CKOPOCTh, YCKOPEHHE, ITepeMelIeHHe.
I'paduky 3aBUCHMOCTH KHHEMAaTHYECKHX BEJIMYMH OT BPEMEHH IIPH DPABHOMEPHOM M PAaBHOYCKOPEHHOM
IBIKeHHH. OTHOCHTENBHOCTh MEXaHMYECKOTO JABIKEHUS. | €oLeHTpHUECKasl M TeIHOLEHTPUIECKasl CHCTEMBI
mupa. MuepumanbHas cuctema oTcyera. 3akoHbl Hprotona. CBoOonmnoe maneHue. HeBecomocTs. 3akoH
BceMupHOTO TsaroTeHus. [UckycctBeHnple cmyTHuUKH 3emud.]l Wmmynsc. 3aKkoH CcOXpaHEHHS WIMITYJbCA.
PeaktuBHOE NBIKEHHE.

Mexanuveckue Kogeoanusa v BoJHbI (15 9)

Konebarensnoe nemkenne. Konebanus rpysa Ha npyxuHe. CBoboanbie konebanus. KonebarenbHas cucrema.
MasTHuk. AMIUIMTYa, Tepuoj, yactota Konebanuid. [['apmonuueckue konedanusi]. [IpeBpamienue sneprun
npu  KonebaTensHOM JBM)KGHUM. 3aTyxamomye KoiebaHus. BpiHyxJeHHple KoneOaHus. Pe3oHaHc.
Pacmipoctpanenmne konebanuii B ynpyrux cpenax. [lonmepeunsie u mpomonbHble BomHBL [lnmnHa BomHEBL CBS3h
JUTMHBI BOJHBI CO CKOPOCTBIO €€ PACIpOCTpaHeHHs U MEpUOA0M (4acToToi). 3ByKOBBIE BOJIHBI. CKOPOCTh 3BYKa.
BricoTta, TeMOp ¥ TPOMKOCTB 3BYKa. Dx0. 3BYKOBO# pe3oHaHc. [MHTepdepeHus 3Bykal].

DJIeKTPOMArHUTHOE 10J1e ¥ 3JIeKTPOMATHUTHBIE BOJIHBI (24 1)

OpHOpoAHOE W HEOJHOPOJHOE MarHUTHOE mojie. HampaBieHue Toka M HalpaBlieHHE JIMHUH €ro MarHUTHOTO
noist. [Ipasuno OypaBumka. OOHapy)eHre MarHuTHOTO moist. [IpaBwio neBoit pyku. MHAYKINS MarHUTHOTO
nonst. Marautheiii motok. OnbiTel @apajes. DJIeKTpOMarHuTHas MHAyKOUs. HanpaBieHne MHIYKLIHOHHOIO
toka. IIpaBuno JleHua. SBnenune camouHnykuuu. IlepemeHHbli TOK. ['€eHepaTop NEPEMEHHOIO TOKa.
[IpeoOpazoBanust dHepruM B dJeKTporeHeparopax. Tpancdopmatop. Ilepenaua anmeKTpU4ecKkod >HEpPruHM Ha
paccrossHue.  DJNEKTPOMAarHUTHOE TMoJjie.  DNEeKTpOMarHUTHeIE BONHBL. ~ CKOPOCTH  PacHpOCTPaHEHHS
AJIEKTPOMAarHUTHBIX BOJH. BiMsHNE 3NEKTPOMAarHUTHBIX M3IyUYeHHH Ha >KUBBIE opraHu3Mbl. KosieGarenbHbIi
KoHTYyp. [lomydeHuwe DIEKTPOMArHWTHBIX  KojieOaHWid. [IpUHOMOBL  PagMOCBI3M W TEICBHICHHA.
[MaTepdepenuus cBera.] DnekTpoMarnuTHas npupoaa ceeta. [Iperomienue cera. [lokasarens npenoMieHus.
Hucnepcus cera. Leta ten. [Crnekrporpad u cnekrpockor.] Tumsl onTHYeckux crekTpoB. [CreKTpanbHbIi
ananus.] [lornomenne u ucnyckanue cBeta aToMaMu. [IporcxoxaeHre TMHeNYaThIX CIIEKTPOB.

Ksanrtosrle saBaenus (19 1)

PaanoakTHBHOCTE KaK CBHUJETENBCTBO CJIOXKHOTO CTPOEHHsI aTOMOB. Anb(da-, 0eta- W ramma-u3irydeHHs.
Omnertel Pesepdopna. SnepHast momens aroma. PagnoakTuBHBIE TpeBpailieHus aTOMHBIX siaep. CoxpaHeHue
3apsA0BOTO U MacCOBOTO YHCEN NPU SAEPHBIX PEAKIMAX. DKCIIEPUMEHTAIBHBIE METOBI HCCIIEJOBAHNS YaCTHII.
IIpoToHHO-HEWTpOHHAS MOJENb Apa. PUZNUECKUNA CMBICII 3apsI0BOTO U MaccoBoro uucen. M3oronel. [Ipasuna
cMenieHus Juisl aidbda- u Oera-pacnaja MpH SAESPHBIX peakusaX. JHEPrUs CBA3M yacTull B sape. Jlenenue siep
ypana. Llennas peakuus. SnepHas sHepreTuxa. JKojaorudeckue npo0aeMbl paboThl aTOMHBIX 3JIEKTPOCTAHLIUI.
Hosumerpust. [lepron nonypacnana. 3akOH paJuoOaKTUBHOIO pacnajia. BinusHue pagroakTUBHBIX U3ITy4eHHN Ha
YKUBBbIE OpraHn3Mbl. TepmosiaepHas peakuus. Mcrounuku saeprun ColHIA U 3BE3/.

Ctpoenue u 3Boaonnsa Beenennoii (5 u)
Cocras, crpoenue u npoucxoxaenne ComHeuHol cucteMmsbl. [Ilnanersl M Manbie Tena CONHEYHOW CHCTEMBI.
Crpoenue, n3mydenue u 3Boitous ConHia u 38e31. CTpoeHue 1 3BOJIONUS BeeneHHOM.

IMoBTOpPHTEIBLHO-0000 M AOIINIT MOTYB (3 1)

IIpakTH4eckast 4acTh

1. Mexanuueckue senenus.

1.1. JlemoHCTpaIum.

HaGuroieHue MexaHHUYECKOr0 JBHKCHHUS TeJla OTHOCHTENIBHO Pa3HbIX TEJ OTCYETA.

CpaBHeHHE IMyTeH M TPACKTOPHIA IBMKESHUS OJHOTO U TOTO K€ TeJIa OTHOCUTEIHLHO PA3HBIX TEJ OTCUETA.
M3mepenue cKkOpoCTH U YCKOPEHUS PSAMOIMHEHHOTO TBUKEHUSL.

Hccnenopanue npru3HaKkoB paBHOYCKOPEHHOT'O TBUKEHUSI.



Habmtonenue nBisKeHHs Tena 1Mo OKPY>KHOCTH.

Habmionenne mexaHW4yecKHX SIBJICHWH, HPOMCXOAAIIMX B cucTeMe orTcuéra «Temexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JBM)KCHUN OTHOCHTEIBHO KaOMHETa (PU3UKH.

3aBHCHMOCTH YCKOPEHUS TeJla OT MACChl Tela U IEUCTBYIOIIEH Ha HErO CHUTBL.

Habmtonenue paBeHCTBa CUIT TIPH B3aMMOJICHCTBUY TEI.

M3meneHune Beca Tena Mpu yCKOPEHHOM JIBIDKEHUH.

Ilepenaua nmiynbca npu B3aUMOJEHCTBUHU TEN.

[TpeoOpa3oBanus FHEPTUH MTPU B3AUMOACHUCTBHUH TeEIl.

CoxpaHeHre UMITyJIbCa TPU HEYNPYTroM B3aUMOACHCTBHH.

CoxpaHeHre UMITYJIbCa TPH a0COIOTHO YIIPYTOM B3aMMOICHCTBUH.

Habmtonenue peakTHBHOTO IBUIKEHUSI.

CoxpaHeHre MEXaHMYECKOM YHEPTUHU MIPH CBOOOJHOM MaJACHUH.

CoxpaHeHre MEXaHUIEeCKON YHEPTHH TIPY ABIKEHUH TeJa MO/ AeCTBUEM TPy KUHBI.

1.2. JTaGopaTopHbie paOOTHI U OIBITHI.

OmnpeneneHue cpegHe CKOPOCTH CKONBXKEHUS Opycka WM ABWKCHHS IIapuKa MO HaKIOHHOW
MJIOCKOCTH.

OmnpeneneHne yCKOPEHUs Tella IPY paBHOYCKOPEHHOM JBM)KEHHUHU TI0 HAKJIOHHOM TUTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHW IMPH PABHOYCKOPEHHOM [IBWKEHHM 0Oe3 HadalbHOU
CKOpPOCTH.

[IpoBepka THIIOTE3BI: €CIAM TPH PABHOYCKOPEHHOM JABIDKEHHUH O€3 HadalbHOH CKOPOCTH IIyTH
OTHOCSTCS KaK Psifl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE MPOMEKYTKHA BPEMEHN OTUHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJTBI TPEHHUS CKOJIBKEHUSI OT CHUJIBI HOPMAJIBHOTO JIaBJICHUSI.

Omnpenenenne ko3 punrenTa TPeHUS CKOIBKEHUS.

Omnpenenenne xECTKOCTH TIPYKUHEIL.

Omnpenenenne padOTHl CHIIBI TPEHHS IPH PAaBHOMEPHOM [IBIDKEHHHM Tela IO TOPU30HTAIBHON
MTOBEPXHOCTH.

Omnpenenenne pabOTHI CHIBI YOPYTOCTH NPU TOABEME Tpy3a C WCHOIH30BAHHEM HETOJBM)KHOTO H
MOJIBU’KHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUs SHEPTUU.

2. Mexanuueckue Koje0aHus u 80 IHbL.

2.1. lemoHCTpanuu.

Habnronenve konebaHmii Tel MO/ AEHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH ¥ HA TIPY>KHHE.

HaGmroienue BRIHYKICHHBIX KOJICOaHUN U pe30HaHCA.

PacmipocTpaneHue npoJoabHBIX U IONIEPEUHBIX BOJH (Ha MOJAEIH).

HabnroneHne 3aBUCIMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

AKYyCTHYECKUI pEe30HaHC.

2.2. JJabopaTopHbIe pabOTHI U OTIBITHI.

OnpeesieHre YacTOTHI U IEPHO/IA KoJeOaHUH MaTeMaTHIeCKOTO MasiTHUKA.

Omnpe/ieneHre 9acTOThl U TIEpHo/Ia KoJieOaHNH TPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH TIEpHO/Ia KOJIeOaHNH TIOABEIIEHHOTO K HUTH TPpy3a OT JUTUHBI HUTH.

HccnenoBanre 3aBUCHMOCTH TTepHO/Ia KoJIeOaHUi NMPYKUHHOTO MasiTHUKA OT MacChl rpy3a.

[TpoBepka HE3aBUCUMOCTH TIEpHOa KOJIeOaHUi Ipy3a, MOABEHICHHOTO K HUTH, OT MacChl Tpy3a.

OnBITH, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh TEpHOAa KOJNeOaHWH TPYKHMHHOTO MAasSTHHKA OT MAacChl
rpy3a U )KECTKOCTH MPYKUHBIL.

M3mepenne yckopeHusi CBOOOJHOTO MaJACHNS.

3. dnexmpomaznumnoe noie u 31eKMPOMAZHUNHbBLE 6OJIHDL.

3.1. JlemoHcTpanuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH.

BonHoBbIe cBOMCTBaA CBETA.

3.2. JTabopaTopHbIe padOTHI U OTIBITHI.

W3ydenne CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMIIBHOTO Telle(oHa.

4. Keanmoevle aenenus.

4.1. ]lemoHCTpanuu.

CrieKTpbl U3y4YeHUs U TIOTJIONICHNSI.

CrieKTphl pa3In4HbIX Ta30B.

CaexTp Bozopoza.

Habmonenue TpekoB B kamepe BuiibcoHa.



Pabora cuérurka HOHU3UPYIOIINX U3ITYYCHUH.

Peructparus uzirydeHus: IpupOIHBIX MUHEPAJIOB U TPOTYKTOB.

4.2. JJabopatopHbie paOOTHI M OIBITHL

HabmroieHue CIuTONMHBIX U TMHEHYATHIX CTICKTPOB U3ITy4YCHHUSL.

HccnenoBanue TPEKOB: U3MEPEHUE YHEPTUN YACTHUIIBI TI0 TOPMO3HOMY Iy TH (TI0 hoTOTpadusim).
Uzmepenue paquoakTHBHOTO (oHa.

IMpakTnyeckue padoTel, peanusyoue HanpapiaeHne «Touka pocta»

1. TIpakrtuueckas padora Ne 1 «M3MepeHue yCKOpeHHS»
2. Tlpaktuueckas pabora Ne 2 «V3mepeHue mossi MArHUTHOW WHITYKITMU TIOCTOSTHHOTO MarHUTa

Temaruyeckoe MIIAHMPOBAHUE, B TOM YHCJIE ¢ Y4eTOM padoyeil MporpaMMbl BOCIIUTAHUSA C
yKa3aHHeM KOJIHYeCTBAa YacOB, OTBOAMMBIX HA OCBOEHHE KAK/I0i TeMbI ¢ IPUMEHEeHHeM
3JIeKTPOHHBIX (HH(PPOBBIX) 00Pa30BATEIbHBIX PECYPCOB

Ne Tema ypoxka | KonnuectBo yacos | Jlara DnexTpoHHble LU(poBbIe 0Opa3oBaTeIbHbIE
i Bcero|| Konrponbhbie || IIpakruyeckue HayHeHIA pecypest
paboTeI paboThl

[ |[osroperme. L] | L |

‘BXOI[Ha?[ KOHTPOJIbHAs paboTa H 1 Hl H H H ‘

3 |Marepuanbnas Touka. Cuctema oTcU€eTa 1 bubnmorexa [JOK

L | https://m.edsoo.ru/ff0ad19a

4 |[[Tepemeruenue 1 Bu6moTeka LIOK

https://m.edsoo.ru/ff0ad474
OrnpeneneHre KOOpAUHATBI ABHXKYILIETOCs 1 Bu6mmoteka IIOK

https://m.edsoo.ru/ff0ad8d4
Tena

6 ||CkopocTb npAMONMHEHHOTO paBHOMEpHOTrO || 1 Bubnuorexa LIOK
JIBIOKCHUS

7 |[lTepemeruenue mpu OpsIMOITUHEHHOM 1 Bu6mmorexa IIOK
PABHOMEPHOM JBIKCHUH https://m.edsoo.ru/ff0adb18

8  |[padmku 3aBHCHMOCTH KMHEMATHYECKUX 1 BuGmmorexa IIOK
BEJIMYMH OT BPEMEHH [IPH IPSIMOIUHEHHOM
PaBHOMEPHOM JIBIIKCHHUU

9 ||Cpennss ckopocThb 1 Bubmoteka [IOK

L | https://m.edsoo.ru/ff0ael176

10 MIpstMonMHEHOE PaBHOYCKOPEHHOE 1 Bubnnorexa IOK
JIBU)KEHHE. Y CKOpPEHHUE.

11 {|CxopocTb paBHOYCKOPEHHOTO 1 1 Brbmiorexa IOK
IPAMOJIMHENHOTO ABMKeHUs. [ paduk https://m.edsoo.ru/ff0ae612
ckopoctu. [Ipaktudeckas padora Ne 1
«3mepeHne yCKopeHus»

12 |TTepemMerenue Tesia Py IPSIMOJIMHEHHOM 1 Bubmiorexa IIOK
PABHOYCKOPEHHOM JBIKCHHUH. https://m.edsoo.ru/ffO0ae72a

13 |Tlepemerenue Tesa npyu IPSIMOITMHEHHOM 1 Bu6morexa IJOK
PABHOYCKOPEHHOM IBIKCHHHU 63 https://m.edsoo.ru/ff0ae982
Ha4yaJIbHOM CKOPOCTH.

14 ||JTa6opaTopHas paGora Nel 1 1 Bu6muoteka [IOK
«HccneoBanue paBHOYCKOPEHHOTO IBUKCHHS https:/m.edsoo.ru/ff0aeb6c
0e3 HauyaJIbHOH CKOPOCTHY

15 Il paduiku 3aBUCHMOCTH KHHEMATHIECKHX 1 Bubmiorexa LIOK
BEJIMYKH OT BPEMEHH IIPH PAMOIMHEHHOM https://m.edsoo.ru/ff0aeca2
PaBHOYCKOPEHHOM JBIDKCHHH

16 ||KouTposbHas padora Ne 1 «IIpsmonuneiiHoe e
PaBHOYCKOPEHHOE ABHKECHHUE»

17 lOTHOCHTENBHOCTD MEXAHHYECKOTO 1 bubnnorexa [IOK
nBHKEHHsS. | €OLEHTpUYECKas U https://m.edsoo.ru/ff0aee28



https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
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3aKkoH Hprotona

Tema ypoxa | KomuuaectBo gacos | Jara DnexTpoHHbIe HU(pPOBEIE 06pa3oBaTeIbHbIE
Bcero|| Konrpoubnsie || Ipakruueckue H3yaeHmA pecypeet
paboThI paboThl
|FeHI/IOHeHTpI/I‘IeCKaH CHUCTCMbI MHUpaA. || || || ||
WHepuuansHble CHCTEMbI 0TcUeTa. [1epBhIid 1 BuGnmorexa IIOK

https://m.edsoo.ru/ff0af738

CB00OIHOE MTaJeHUE TE.

B . H 1 Bubmroreka [JOK

TOPOM 3aKOH HBIOTOHA. https://m.edsoo.ru/ff0afa26
T N - 1 Bubnuorexa IJOK

peTuH 3aKOH HbIOTOHA. https://m.edsoo.ru/ff0af8be
[Ipunnun otHocuTensHOCTH [ anuines. 1 Bubmrorexa [IOK

https://m.edsoo.ru/ffO0afb8e

JIBmxeHue Tena, OpOIECHHOTO BEPTHKAIBHO
BBepx. HeBecomocTs.

Bubmmorexa [IOK
https://m.edsoo.ru/ff0af044

JlaGopatopnas pabota Ne2 «3mepenue
YCKOPEHUSI CBOOOTHOTO TaTCHHSD)

Pemenne 3a1a4 ¢ IpUMEHEHUEM TEME
«3axoHbI HeroTOHAY.

Bubmmorexa IIOK
https://m.edsoo.ru/ff0af5f8

I'paBurarnmonnsie cuibl. Cuna Tsxectu. Bec.
3axoH BcemupHOro TAroTeHH.

Bubmuorexa [IOK
https://m.edsoo.ru/ff0af33c

YCKOPGHI/Ie CBO6OZ[HOFO maacHus Ha 3€MJICE U
APYIrux HeOEeCHBIX Tellax.

Bubmmorexa IIOK
https://m.edsoo.ru/ffO0afe36

Cuna ynpyroctu

Bubnuorexa [IOK
https://m.edsoo.ru/ffOb197a

nBrKeHHE. [IBHKeHHE Tena 1Mo OKPY>KHOCTH
C TIOCTOSTHHOH IT0 MOJYITIO CKOPOCTBIO.

Cua TpeHus 1 Bu6imoreka IIOK
https://m.edsoo.ru/ff0b02b4
[IpssMonmHeiHOE 1 KPUBOJIMHEIHOE 1 bubnuotexa IJOK

https://m.edsoo.ru/ff0b0408

McKyccTBEHHBIE CITyTHUKHM 3E€MIIH

Bubmuorexa [IOK
https://m.edsoo.ru/ffOb06ec

Mmmyiiec. 3aKOH COXpaHEHH HMITYJIbCa. 1 BuGsmorexa LIOK
https://m.edsoo.ru/ffOb07fa
PeaxktuBHOE fBUKEHME. PakeThl. 1 Bu6mmorexa LIOK

https://m.edsoo.ru/ffOb096¢

|Pa60Ta CHJIBI

Hporeccax.

ITorennmanbHas U KWHETUYECKAs DHEPTHUS 1 Bu6mmorexa IIOK
https://m.edsoo.ru/ffOb0a84
3aKOH COXpaHEHHs YHEPTHU B MEXAHUYECKHX || 1 Bu6morexa IIOK

https://m.edsoo.ru/ffob0db8

KonTposnbnas
paboTa Ne 2 o Teme «3aKOHBI COXPaHEHUs B
MEXaHUKE)

|Kone6aTem)Hoe JIBUOKEHHE.

CBo0Ooaubie koiebanust. KoyiebarenpHble
CHCTEMBI. MasTHUK

Bubnroreka [JOK
https://m.edsoo.ru/ffOb0c32

Benuunnsl, XapakTepusyomue
KoJIeOaTeNbHOE JBIKEHNE.

3aBUCUMOCTH IIEPHUOJa U 4aCTOThI CBO6011HI>IX
KOJIcOaHWI HUTSHOTO MasTHHKA OT JJIMHBI HUTH»

['apMoHuueckue KoJIeOaHus 1 bubmmotexa IJOK
https://m.edsoo.ru/ffOb12fe
JlaGoparopHas pabota Ne3 «MccenoBanue 1 1 Bubnmoreka [JOK

https://m.edsoo.ru/ff0b1858

[IpeBpanieHue HEPTUN TIPU KOJIeOATETHHOM
JIBIDKCHUH. 3aTyXarolue KojaeOaHus.
BriHykIeHHBIC KOJIeOaHHS.

Bbubnroreka [JOK
https://m.edsoo.ru/ff0b20f0

Pesonanc. 1 Bu6nnorexa LIOK
https://m.edsoo.ru/ffOb197a
|PaCHp0CTpaHeHI/Ie KoJIeOaHUi B yIIpyTrux || 1 || || || ||BH6HH0TeKa HOK



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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Tema ypoxa |

KommuecTBo yacoB

Bcero

KonTpoibHble
paboThI

Ipaxtuueckue
paboThl

Jlata
HM3y4CHHUS

pecypest

DnexTpoHHbIe HU(pPOBEIE 06pa3oBaTeIbHbIE

|cpe;lax. ITonepeuHsle ¥ NPOAOJIEHBIE BOJHEIL. ||

||https://m.edsoo.ru/ff0b197a

noJie.

[IpakTrdeckas padora Ne 2 «M3mepenne
TMOJISE MAarHUTHOM MHJTYKIIUHM IOCTOSTHHOTO
MarHuTa»

Jnaa BomHbl. CKOPOCTH pacipoCTpaHEHHUs 1 BuGmorexa IIOK

BOJTH.

VcTouHuKkH 3ByKa. 3BYKOBBIE KOJICOAHMSI. 1 Bubnmorexa IIOK
https://m.edsoo.ru/ffOblaec

BpicoTa 1 TPOMKOCTD 3BYKa. 1 Bub6nuorexa [JOK
https://m.edsoo.ru/ff0b197a

PacrnipocTpaHeHue 3ByKa. 3ByKOBBIE BOJHBL || 1 Bu6imorexa [IOK
https://m.edsoo.ru/ff0b21fe

|OTpa>1<eHMe 3ByKa. 3ByKOBOH pe30HaHC. || 1 || || || ||BH6HH0TeKa HOK

Pemenue 3amayd mo teMe «MexaHUUECKHE 1

Kos1e0aHus ¥ BOJHBL 3BYK»

KonTposnbHast pabora Ne3 mo Teme 1t

«MexaHuuecKue KojaeOaHus ¥ BOJHBIL. 3BYK»

MaruuTHOe 1011e U ero rpadudeckoe 1 Bu6mmotexa IIOK

n300paKeHHe

OIHOPOIHOE U HEOJHOPOIHOE MATHUTHOE 1 1 bubnuoteka LIOK

https://m.edsoo.ru/ffOb23ca

HanpasiieHue Toka U HanpaBieHUE JIMHUI
ero MarautHoro noss. IlpaBuno OypaBunka

Bubnuorexa [IOK
https://m.edsoo.ru/ffob25f0

OO0HapyXeHHEe MarHUTHOTO TIOJISI IO €ro 1 Bu6miorexa [IOK
JIEHCTBUIO Ha dJeKTpuuecKuid Tok. [IpaBuio

JIEBOM PYKH.

WNHpykuust MarHuTHOTO MOJISA. 1 bubnumotexa IJOK

https://m.edsoo.ru/ffOb2abe

|MarHI/ITHLH‘/'1 HOTOK. ||

3.II€KTpOMaFHI/ITHOI7I WHOAYKIAW

SIBneHre A1IeKTPOMarHUTHOM UHTyKIIMKU 1 Bu6nuorexa IIOK
https://m.edsoo.ru/ffOb2fe6
JlaGoparopHas paboTa Ned «3ydeHne sSBICHUS 1 1 Bu6mmoreka JOK

https://m.edsoo.ru/ffOb2c6c

AIEKTPUYECKOro ToKa. TpaHcdopmarop.

Hanpasnenne UHIYKIIMOHHOTO TOKA. 1 bubmnuotexa LIOK

IIpasuiio JleHna.

SIBneHrEe CaMOMHIYKIUY. 1 Bubnuoreka IJOK
https://m.edsoo.ru/ffOb31d0

[TonyueHue u nepenava NepeMeHHOTO 1 bubmnuotexa LIOK

https://m.edsoo.ru/ffOb3658

[Tonydenne IeKTPOMArHUTHBIX KOJIeOaHUH.

DNEeKTPOMarHUTHOE MOJeE. 1 Bubmioreka ITOK
https://m.edsoo.ru/ffOb38c4

DNEeKTPOMAarHUTHBIE BOJTHBI. 1 bubnuorexa I{OK
https://m.edsoo.ru/ffOb3aea

Konpencarop. KonebarenbHslii KOHTYP. 1 Bubnnorexa [OK

https://m.edsoo.ru/ffOb3c5c

|HpI/IHHI/IHLI PaANOCBS3U U TEIEBUACHHUS. || 1 || || || ||15"6JWOT61<a LOK |
|I/IHTep(1)epeHuuﬂ U JUQPPAKITHS CBeTa || 1 || || || ||BI/I6J‘II/IOTeKa HOK |
DIEKTPOMATHUTHAS IPUPOJIA CBETA. 1 Brbimorexa IIOK

[Ipenomnenue cBera. [lokazaTenp
MIPEIOMIICHUSL.

https://m.edsoo.ru/ffOb3f2c

[Ipenomnenue cera. PU3NUECKUI CMBICI
MOKa3aTesst MPEeIOMIICHHUS

Bubmuoreka [IOK
https://m.edsoo.ru/ffOb444a



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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Ne Tema ypoka KonunyectBo yacos | Iata DneKkTpoHHbIe TU(POBBIE 00pPA30BATENbHBIE
wn Bcero|| Konrpoubnsie || Ipakruueckue H3yaeHmA pecypeet
paboThI paboThl
70 || Tucnepcus ceera. Llgera Ten. Cnexrpockon || 1 Bubmorexa 1JOK
u CneKTporpa(b. https://m.edsoo.ru/ff0b4206
1 || TUIBI ONTHYECKUX CIIEKTPOB. 1 1 Bubmiorexa IOK
https://m.edsoo.ru/ffOc0a7e
72 ||JTaGopaTopHas pabora Ne5 «Habironenue 1 Bu6motexa [IOK
CIUIOIIHOTO M JTMHEHYaTHIX CTIEKTPOB https:/m.edsoo.ru/ff0b4684
HCITy CKaHUS»
73 ||[lornomnieHye u UCIyCKaHue cBeTa atTomamu. || 1 Bu6miorexa IOK
[Iporcx o aeHHe TNHEWIAThIX CIIEKTPOB.
74 |PemeHue 3a1a4 M0 TEME « 1 Bu6mioreka LIIOK
DIIEeKTPOMATHUTHBIE KOJNEOAHHS U BOJIHBDY hitps://m.edsoo.ru/ff0cOf4c
75 1 |11 Bubmuorexa LIOK
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KonTtposbhas padora Ned « DeKTpoOMarHUTHEIC
KOJICOAHHS ¥ BOJTHBI

https://m.edsoo.ru/ffOcOe2a

YaCTHII B SIACPHON (H3HKeE.

|Pa)Z[I/IoaKTI/IBHOCTL. ” 1 || || “ |BM6J1MOTeKa LIOK

Mojenn aToMOB. 1 Bu6mmorexa [JOK
https://m.edsoo.ru/ff0c12a8

PannoakTHBHBIE NIPEBPALCHUS] AaTOMHBIX 1 BuGnmorexa IOK

A1ep.

MeTtonb! HAOMIOAEHUS U PETHCTPALIIH 1 bubnuorexa IJOK

https://m.edsoo.ru/ffOc144c

JlaGoparopHas paboTa Ne6 «3mepenue
€CTECTBEHHOT0 PaJNallIOHHOTO (hOHA
JTO3HMETPOM»

Bbubmmoreka IIOK
https://m.edsoo.ru/ff0c1550

JedexT Maccr»

OTKpBITHE IPOTOHA U HEUTPOHA. 1 Bu6mioreka [IOK
https://m.edsoo.ru/ff0c1672
CoctaB aTOMHOTO sifipa. SlaepHbie CUIIbIL. 1 bubmmorexa LIOK
https://m.edsoo.ru/ffOc18ac
OHeprus cBs3u. JleekT Macchl. 1 Bubnuorexa [{OK
https://m.edsoo.ru/ffOclal4
Pemenne 3anau no teme «OHeprus CBs3U. 1 Butnmorexa IOK

https://m.edsoo.ru/ffOclbda

BHYTPEHHEH YHEpPriH aTOMHBIX sep B
IJIEKTPUYECKYIO SHEPTHUIO.

|21eneHI/1e sinep ypana. Llermnas peakiwst. || 1 || || || ||BH6HH0TeKa HOK
JlaGoparopHas paboTa Ne7 «3yueHue neneHus 1 1 Bubmmoreka [JOK
siipa atoMa ypana 1o Gpororpaduu TpeKoBy https://m.edsoo.ru/ff0c2126
SAnepHsrit peaktop. [IpeodpazoBanue 1 Butnmorexa IOK

https://m.edsoo.ru/ff0c1c58

ATOMHas SHEpTeTHKa.

Bubmuoreka [IOK
https://m.edsoo.ru/ffOcld7a

|Bnon0rnqecxoe JEHCTBUE paluaIlyy.

3aK0H paJinOAKTHBHOTO paclaja.

Bubnuoreka [IOK
https://m.edsoo.ru/ffOc1e88

|TepM0$mepHa$1 peaxuusl.

aTOMHOTI'O sgapa. Hcnons3oBanue OHEPTUHN
ATOMHBIX A0EP»

DneMeHTapHbIe YaCTHIIBl. AHTHYACTHIIBI 1 bubnmoTtexa IJOK
https://m.edsoo.ru/ff0c223e

Jlabopamopnas paboma Ne§ «H3yuenue mpexog 1 1 bubnmorexa [JOK

3apsdicenbIX wacmuy no 20MoebiM

Gomozpaghusm»

Kontpomnbhas padora Ne5 «Crpoenne aToma u 1 s Bubnuorexa [IOK

https://m.edsoo.ru/ff0c245a

CocraB, CTpOEHHE U MPOUCXOKICHHE
COJIHEYHO! CUCTEMBI.

Bubmuoreka [IOK
https://m.edsoo.ru/ff0c2572

Bosbiye mIaHeThl COJIHEYHOH CHCTEMBI. 1 Bubmiorexa IIOK
https://m.edsoo.ru/ff0c2a22
|Mam)1e Tena COJIHEYHON CHCTEMBI. || 1 || || || ||BH6HH0TeKa LIOK



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
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Ne Tema ypoka | KonmuectBo gacoB | Jara DeKTpoHHbIe HU(POBBIE 00Pa30BATEIBHBIC
/i H3YUCHHUS eCypCHI
Bcero|| Konrpoubnsie || Ipakruueckue Y peeyp
paboThI paboThl

“ ||https://m.edsoo.ru/ffOchSO

1 Bubmoreka [TOK
https://m.edsoo.ru/ff0c2c52

[l |

98 ||CtpoeHue, U3MyueHHs ¥ 3BOJIONUS COJIHIA 1

| |j3Be3n.
99 ||CTpoeHue 1 BOJIONKS BCENEHHON 1 Bu6nmorexa [JOK
https://m.edsoo.ru/ff0c2d6a
100 || TIoBTOPHTENBHO-0600IIAIOIIMI MOLYIIb 1 Eﬂﬁﬂlldlomaa HOK/ffO ret2
ttps://m.edsoo.ru/ff0c2e
101 ] 1 |1 Bubmuorexa LIOK

Hrorosas pabota 3a Kypc 9 kiacca

https://m.edsoo.ru/ff0c3044

IHOBTopHTeJILHo—0606u1a}0Lum”I MOJyJb “ ! || ||
|

“ ||BI/[6HI/IOTeKa OK
|OBLIEE KOJMYECTBO YACOB I10 [IPOT PAMME |[ 202 | 6 I
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https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

