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MOACHUTEJIBHAS 3AIINCKA

Opranuzanus npenogaBaHusi ydeOHoro mnpenmera «®Pusnka» Ha YpPOBHE OCHOBHOTO
obmero oOpazoBanust B 2024/2025 y4eOHOM TOAy OCYILIECTBISETCS B COOTBETCTBUU CO
CJICIYIOIIMMH HOPMAaTHBHO-TIPABOBBIMHU aKTaAMH:

— @enepanbHblii 3akoH OoT 29 nekabps 2012 1. Ne 273-®d3 «O6 obOpazoBaHuM B
Poccuiickoit ®enepanuny;

— @epepanbHblii TOCYAAPCTBEHHBI 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO OOIIETo
obpazoBanus (yTB. mpukazoMm Munnpocsemenus Poccun ot 31 mas 2021 1. Ne 287);

— DepnepanbHas oOpa3oBaTenbHas MPOTrpaMMa OCHOBHOTO o0miero oOpa3oBaHUs (yTB.
npuka3zomM Munnpocemenust Poccun ot 18 mas 2023 1. Ne 370);

— @enepanpHble paboune mporpamMMmbl Mo yueOHOMY mpeamery «Pusuka» (OCHOBHOE
obmiee u cpegHee obIee oopa3oBanue; 0a30BbIA U YIIIyOJI€HHBINH ypoBHH) (mainee — OPIT OO0
N ©PIT COO);

— mnpuka3z MunnpocBemnieHus: Poccun ot 21 deBpans 2024 1. Ne 119 «O BHeceHuu
n3MeHeHui B npuioxkeHuss Ne 1 u Ne 2 x npukasy Munucrepcra npocsemenus Poccuiickoit
Oeneparun ot 21 centsops 2022 1. No 858 «OO6 yrBepxkaeHUH GeaepansbHOro IMepeyHs
y4eOHUKOB, JOMYIICHHBIX K HCIIOJB30BAHUIO TPH pean3aliil WMEIOMIUX TOCyIapCTBEHHYIO
aKKpeauTaliio 00pa3oBaTEeNbHBIX MPOrpaMM HAYyallbHOTO OOIIEero, OCHOBHOIO 0OIIEro,
cpenHero oO0mero oO0pa30BaHUs OPraHU3ALUSAMH, OCYIIECTBISIONMMH 00pa30BaTEIbHYIO
JESTENBHOCTh U YCTAHOBJICHUS MIPEAIECIBFHOTO CPOKA HCTIONH30BAHUS UCKIIIOUEHHBIX Y4EOHUKOB).

[lporpamma mo (u3uKe Ha YpOBHE OCHOBHOTO 0OmIero oOpa3oBaHHUS COCTaBJICHa Ha
OCHOBE TOJIOXKEHHH M TpeOOoBaHUI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBaTenbHON Tporpammel, mpeacTtaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
(denepanpHOli paboueil mporpammbl BocnuTaHus W KoHuenuuu mnpemnogaBaHus y4eOHOTO
npeamera «Pu3nkay.

Copmepxanue  mporpamMmbl MO0  (HU3UKE  HaMpaBlIeHO Ha  (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHM3alMI0 HM3Y4eHUs (QHU3UKU Ha
NeSITENIbHOCTHOW OCHOBe. B mporpamMe mo (u3uke YYHUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanusammu  TpeboBanuit PI'OC OOO x mIaHUPYEMBIM JIMYHOCTHBIM U
MeTanpeJMeTHBIM  pe3ynbTaTaM  OOy4deHHs, a  TakkKe  MEXIpeIMEeTHble  CBS3HU
€CTEeCTBEHHOHAYYHbIX Y4€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHMUs.

[Tporpamma o Qu3MKe ycTaHaBIMBAET paclpeiesieHre ydeOHOro mMarepuaia 1o rojam
oOydyenust (1o Kiaccam), TpeajiaraeT MPUMEPHYIO TOCIEIOBATEILHOCTh W3YYEHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTUS TNPEAMETHOTO COJACpX)aHUA M YU€Te BO3PACTHBIX
0CcOOEHHOCTEH 00yJaroIuXCsl.

[lporpamma 1o ¢usuke pazpaboTaHa ¢ LENbI0 OKa3aHUS METOJIMYECKOH IMoMOoIIn
YUUTENIO B CO3/IaHUU paboueil mporpaMmbl 0 y4eOHOMY MpEIMETY.

@u3uKa ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX PEAMETOB,
MOCKOJIbKY (pU3MUeCKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBJICHUH, M3y4aeMbIX XHUMUEH,
Ouosiorueit, acTpoHOMHeH U (uznyeckor reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, MpeaoCTaBisieT HauOoliee sicHble 0Opa3ipl MPUMEHEHHsS HAay4dHOTO METOoJa
MO3HAHUS, TO €CTh CIIO0CO0a MOyYSHHUsI JOCTOBEPHBIX 3HAHUH O MUDE.

Opnna U3 raaBHBIX 3a7a4 (pusndeckoro oOpa3oBaHUsl B CTPYKType 001iero o0pazoBaHUs
COCTOMT B (OPMHpPOBAaHMM €CTECTBEHHOHAYYHOH TIpaMOTHOCTM W MHTEpeca K Hayke Yy
oOyuaromuxcs.

N3yuenne ¢usukm Ha 0a30BOM YpOBHE TMPEAINONIATaeT OBJAJIECHUE CIIeIYIOIUMH
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOUTUMH €CTE€CTBEHHOHAYYHYIO TPAMOTHOCTb:

) Hay4YHO OOBSICHSTH SIBJICHNUS,

o OLICHMBATh U TIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBaHMS;



o MHTEPIIPETUPOBATh JAHHBIE W HCIIOJIb30BAaTh HAYYHbBIE JOKa3aTelbCTBA JJIS
MOJTy4EHUS BBIBOJIOB.

Ilenu wm3ydeHus (U3HKH HA YPOBHE OCHOBHOTO OOIIEro OOpa30BaHHs OINPEACICHBI B
Konnenmun npenoaaBanus yuyebHoro npeamera «Dusmka» B 00pa30BaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepannu, peanu3ylOIUX OCHOBHBIE 001Ie00pa3oBaTebHbIE MPOTPAMMBIL,
yTBepKAEHHOU pemenreM Komerun MunuctepcTBa mnpocseiieHus Poccuiickoit denepannu
(npotokoin ot 3 nexadbps 2019 r. Ne [IK4BH).

esu uzyvyenusi pU3NKu:

o MpUOOpPETEHNE MHTEpeca U CTPEeMJICHUS OOydarolmuxcs K HaAyYHOMY H3YyUEHUIO
MIPUPOIBI, PA3BUTHE WX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3sBUTHE IMPEJCTABICHUM O HAyYHOM METOJleé NO3HaHUSA U (OPMHUPOBAHUE
HCCIIEA0BATENBCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

o (opMHUpOBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HM3y4YeHHUS OCHOB
CTPOEHUS MaTepHH U PYHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

o (¢bopMUpOBaHME TPEJACTaBICHUH O pond GU3MKU Ui Pa3sBUTHS  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

o pa3BUTHE MpPEICTaBIECHUI O BO3MOXHBIX cepax Oyaymel mpodeccruoHalIbHON
NeSATENbHOCTH, CBSI3aHHOM C (U3MKOM, NOJArOTOBKAa K JajibHEHIIeMy OOyYeHHI0O B 3TOM
HaIpaBJICHUMU.

Joctrxenne »THX Lened nporpaMmbl M0 (U3MKE HA YpPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus 00eCIeUnBaCTCs PeIICHUEM CIIEIYIONINX 3a1a4:

° ano6peTeHHe 3HAaHUM O JUCKPETHOM CTPOCHHH BCHIECTBA, O MCXAaHHUYCCKHUX,
TCIIOBBIX, SJICKTPUYCCKUX, MAIHUTHBIX 1 KBAHTOBLIX SABJICHUAX,

° an06peTeHHe YMeHI/Iﬁ OIMCHLIBATL M OOBSICHATDH (1)I/I3I/IIICCKI/Ie SBJICHHUA C
HCIIOJIb30BAHUEM IMOJTYYCHHBIX 3HAHHU,

° OCBOCHHEC MCTOJOB PCHICHUA HpOCTGfIH.IHX paC‘-IéTHBIX 3aga4 € HUCIIOJIb30BAaHHUEM
(I)PI?»I/I“IGCKI/IX MOI[CJ'IGI\/'I, TBOPUYCCKHUX U IIPAKTUKOOPUCHTUPOBAHHBIX 3aa4;

° pa3sBUTHUC YMeHI/II\/'I Ha6J'IIO)IaTB IMPUPOAHBIC SABJICHUSA W BBIIIOJHATL OIIBITHI,

nabopaTopHble  pabOTBl W JKCIEPUMEHTAJIBHBIE  HWCCIEAOBAHUS C  HCIOJIB30BAHHEM
U3MEPUTENbHBIX TPUOOPOB;

° OCBOEHUE MPUEMOB paboThI ¢ HH(pOpMaLnell (PU3HMUECKOro Co/Iep KaHus, BKIItOYas
MHPOPMAILIMIO O COBPEMEHHBIX MOCTM)KEHUSX (PU3MKH, aHAIM3 M KPUTUYECKOE OLIEHUBAHME
nH(pOpMaIInK;

o 3HaKOMCTBO €O c¢epaMu Mpo(hecCHOHATBHON esATeNbHOCTH, CBSI3aHHBIMH C
(U3KMKOW, U COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMM Ha JOCTIDKCHUAX (DHU3HUecKon
HaYKH.

Ha uzyuenue ¢usmuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs
otBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleno), B 8 kiacce — 68 yacosB (2 yaca B
Hezento), B 9 knacce — 102 yaca (3 yaca B Heneno).

[Ipennaraemplii B mporpamMme o (Qu3uke NepeyeHb J1adopaTOpHBIX pabOT M OMBITOB
HOCHUT pEKOMEHIaTeNIbHBIN XapaKkTep, YUUTeNb JeaeT BEIOOp MpOoBeIeHuUs JIaOOpaTOPHBIX paboT
U ONBITOB ¢ Y4€TOM  HHAMBHIYaJTbHBIX  OCOOCHHOCTEH  OOydalomMXCsi,  CIHCKa
SKCHEPUMEHTAJBHBIX 3aJ]aHUM, IMpeJlaraeMbIX B paMKaX OCHOBHOTO T'OCYJIapCTBEHHOTO
9K3aMeHa 1o (U3MKe.

IIVNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 1O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

W3yuenne ¢u3MKM Ha YpOBHE OCHOBHOIO 0O0Iero o0Opa3oBaHUs HaIpaBICHO Ha

JOCTI)KEHUE JTMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIBHBIX PE3yIbTaTOB.



B pesynbrare u3ydeHus (U3MKA HA YpOBHE OCHOBHOTO oOOIIero oOpa3oBaHHS Y
obyyarorerocst OyyT chOpMHPOBAHBI CJICAYIONINE TUIHOCTHBIE PE3yabTaThl B YaCTH:

. 1) naTpHOTHYECKOr0 BOCIIUTAHUS:

o - NPOSIBJICHUE MHTEpEca K MCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHHMCKON
(buznueckoil HayKu;

o - ICHHOCTHOE OTHOILIEHHUE K JJOCTH)KEHUSIM POCCUHCKUX YUEHBIX-(DU3HUKOB;

o 2) rpa:kIaHCKOro M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

o - TOTOBHOCTb K AKTUBHOMY YYaCTHIO B OOCY)XIEHMH OOLIECTBEHHO 3HAUYHMMBIX U
STHUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JTOCTHKEHUN QU3HKH;

. - OCO3HaHME BAXXHOCTH MOPAJIbHO-ITUUECKUX NPHUHLHUIIOB B JEITEIBbHOCTU
Y4E€HOI0;

o 3) 3cTeTH4eCKOro BOCIIMTAHMUSA:

o - BOCIIPHUATHE 3CTETHUYECKUX KadecTB (U3NYECKOH HayKH: €€ TapMOHHYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

° 4) 1EeHHOCTH HAY4YHOI0 MO3HAHUS:

o - OCO3HaHME [IEHHOCTU (PHU3HUECKON HAyKU KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS
MHpa, OCHOBBI PA3BUTHsI TEXHOJIOTUH, BaXKHEHUIIIEH COCTABIIAOLICH KYIbTYPbI;

o - pa3BUTHE HAy4yHOH JI0OO3HATENBHOCTH, HHTEpPECa K MCCIEJ0BATENbCKON
NEeSATENbHOCTH;

. 5) popmupoBaHuA KYJIbTYPbI 310POBbSI M1 IMOIMOHAJIBLHOIO 0JIAT OOy YU

o - OCO3HaHHME LEHHOCTH Oe3omacHoro oOpa3a JKU3HM B COBPEMEHHOM

TEXHOJIOTHYECKOM MHUPE, BAXKHOCTHU IIPaBUJI 0e30IacHOro NMOBEACHWA Ha TPAHCIIOPTEC, Ha
aoporax, ¢ 3JICKTPUICCKHUM U TCIIJIOBBIM O60py,Z[OBaHI/ICM B IOMAIIIHUX YCJIOBUSX,

o - chopMHpOBaHHOCTH HaBbIKa pediekcun, MpU3HaHUE CBOETO MpaBa Ha OUINOKY U
TAKOI'0 )K€ [IpaBa y Ipyroro 4ejioBeKa;

. 6) TPy10BOr0 BOCIMTAHMS:

o - aKTHUBHO€ Y4YacTH€ B pEUICHUH MPaKTHYECKUX 3a1ad (B paMKax CeMbH,

o0pa3oBaTeNIbHOW  OpraHW3allid, Topojaa, Kpasi) TEXHOJOTMYECKOW ¢ COIHAIbHOU
HAIMpPaBICHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3NIECKUX 3HAHUN;

. - HHTEpeC K MPaKTUYECKOMY U3yUYeHUIO Ipodeccuid, CBI3aHHBIX C (PU3UKOM;
. 7) 3K010rM4eCKOr0 BOCIIUTAHUSA:
o - OpUEHTalUs Ha NpPUMEHEHHE (U3MUECKUX 3HAHMW A pElIeHHs 3a1ad B

o0iacTu OKpyXawlleil cpeabl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKM MX BO3MOXKHBIX
NOCJIEICTBUN JJIs1 OKpYKaIOIIEH Cpeabl;

o - OCO3HaHHME TIJI00aJBHOIO XapakTepa HSKOJIOTMYECKHX MpolieM U MyTed ux
peleHus;

o 8) agmanTanuMm K HM3MEHMAIOIIUMCH YCJIOBHUSIM CONHMAJIBHOW W TPHUPOIHOI
cpeabl:

o - IOTPEOHOCTh BO B3aUMOJICHCTBUU IIPU BBIIIOJHEHUU UCCIIEJOBAHUI U IPOEKTOB
(bu3n4YecKoil HaIPaBIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JAPYTHUX;

o - TOBBIIIGHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 IMPaKTHUYECKYIO
NeSITEIIbHOCTD;

o - MOTPeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHMIA, B TOM 4HcIle (HOpMyTUpOBaThH
UJIeU, IOHATHS, TUIIOTE3bI O PU3MUECKUX 00BEKTAX U SBJICHUSAX;

° - O0CO3HaHHE JePUIIMTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 00OJacTh
¢bu3nku;

o - IVIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUIA;

o - CTpeMJICHHE aHAJIM3UPOBaTh U BBIABISATH B3aUMOCBSA3M HPUPOBI, OOLIECTBA U

SKOHOMUKH, B TOM YHCJI€ C UCTIOIb30BAHNEM (PU3HUECKUX 3HAHUM;
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. - OLEHKA CBOMUX JEUCTBUM C YYETOM BIHAHMSA HAa OKPYXKAIOLIYI Cpeny,
BO3MO>KHBIX TTI00ANBHBIX MOCIEICTBUM.
METANPEIMETHBIE PE3YJIbTATbBI
B pesynbrare ocBoeHus mporpamMmbl Mo (U3MKE HA YPOBHE OCHOBHOT'O OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT c(GOpPMHpPOBAHBI MeTanpeAMeTHbIe pe3yJabTaThl,
BKJIIOYAIOLIME TI03HABATENbHbIE YHHBEpCalbHbIe YueOHbIE JEHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHBIC yUeOHBIE ICUCTBUS, PETYISATUBHBIC YHUBEPCAIBLHBIC YIeOHBIC ACHCTBHS.
ITo3HaBaTe/IbHbIE yHUBEPCAJIbHBbIE yUeOHbIE JeiicCTBUS
ba3oBble Jiornyeckue 1eiicTBUA:

o BBISBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBICHUN);

o yCTaHABIMBaTh CYLICCTBCHHBIH TNPHU3HAK KJIACCH(DUKAIMM, OCHOBAHUS JUIS
0000111eHUs U CPAaBHEHUS;

o BBIABIISITh 3aKOHOMEPHOCTH M TPOTHBOpPEUMS B pacCMaTpUBaeMbIX (hakTax,
TaHHBIX U HAOJIOIEHUSX, OTHOCSIINXCS K (PU3NIEeCKUM SBICHUSM;

o BBISIBIISITH IPUYNHHO-CIICACTBEHHBIE CBSI3U TPU U3y4eHUH (U3NIECKHUX SBICHUH U

IponecCoB, ACIATh BBIBOJABI C UCIIOJIb30BAHUCM JCAYKTUBHBIX U HHAYKTUBHBIX yM03aKHIO‘-I€HI/II71,
BBIJIBUI'aTh TUIIOTE3bI O B3aUMOCBA3SIX (U3NUECKUX BEIUUMH;

o CaMOCTOSITENIbHO BBIOMPATh CHOCOO pemieHust y4deOHoW (u3ndYecKor 3amadu
(cpaBHEHME HECKOJIBKMX BapHaHTOB pELICHHs, BBIOOp Haubojee MOAXOMAALIET0 C YYETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciie10BaTeIbCKUE 1eHCTBHA !

o UCIIOJIb30BaTh BONPOCHI KAK MCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHUS;

o MPOBOJIUTH IO CAaMOCTOATEIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOXKHBIN
(bu3nUecKuii YKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHUE (PUZUIECKOTO SBIICHUS;

o OLICHUBATh Ha NMPUMEHUMOCTb U JIOCTOBEPHOCTh MHGOPMAIMIO, MOJYYECHHYIO B
X0/I€ UCCIIE0OBAHNS WIH SKCIIEPUMEHTA;

o CaMOCTOSITENIEHO (OpMYIUpOBaTh OOOOIIEHHS M BBIBOJABI MO pe3yibTaTaM
IPOBEJEHHOTO HAOJIIOICHUS, OTIbITA, UCCIICIOBAHMS;

. IIPOTHO3MPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (DU3MUECKHUX IPOIECCOB, a

TaKXe BbIJIBUTATh IPEANOI0KEHUSI 00 UX Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.
Pa6ora ¢ undopmaumeii:

o NPUMEHSTH PA3JIMYHbIE METO/bI, MHCTPYMEHTHI U 3aIPOCHI IIPH MOUCKE B 0TOOpE
MH(OpMAIINU WK JaHHBIX C YYETOM MPEATIOKEHHON YaeOHOM (PU3NUECKOl 3a1a4u;

o aHAJIM3UPOBaTh, CHUCTEMATH3UPOBATh W  HMHTEPIPETUPOBATH  HWH(OOPMAIHIO
pa3IMYHBIX BUAOB U (POPM IpECTABICHHUS;

o CaMOCTOSITEJIFHO BHIOMPATh ONTUMAIIBHYIO (POpMY IpeicTaBIeHHs HHOOPMALIUHU U
WJLTIOCTPUPOBATH PellaeMble 3314l HECIOKHBIMU CXEMaMH, JHarpaMMaMi, HHOH rpadukoil u
UX KOMOUHAIUSMHU.

KoMMyHUKaTHBHBbIE YHHBepcaibHble yueOHbIe JeiicTBUSA:

o B X0/1€ 0OCYXKACHHUsI yUeOHOTro MarepHaia, pe3yibTaToB JaOOPaTOPHBIX paboT H
IPOEKTOB 3aJaBaTh BONPOCHl IO CYIIECTBY OOCYKZaeMOW TEMBl W BBICKA3bIBaTh HJICH,
HalleJICHHbIC Ha pelIeHUEe 3a/1a41 U MoAJiepKaHne 0JaroenaTeabHOCTH O0IIEHUS;

o COMNOCTABIISITh CBOM CYXACHUS C CYKICHUSAMH JPYTUX YYAaCTHUKOB JIMAJIOTA,
OoOHapyXHUBaTh pa3Iuune U CXOACTBO MO3UIIMIA;

. BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

. nyOIMYHO TPEACTABIATh PE3yJIbTAThl BBIMOJHEHHOTO (U3UYECKOTO OIIbITa
(3KCIIepUMEeHTA, UCCIIEI0BAaHUs, TIPOCKTA);

. MOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM ¥ WHANBUIAYaTbHON

paboThI PH pelIeHNH KOHKPETHON (PU3NUECKOi TPOOIIeMBL;



° IIPUHUMATh LEJIA COBMECTHOW NESITEIBbHOCTH, OPraHU30BbIBaTh ACUCTBUS IO €€
JTOCTHXKCHHIO: PacTIpeIesTh POJIH, 00CYKIaTh MPOIECCHl U Pe3yJabTaThl COBMECTHOW pabOTHI,
0000111aTh MHEHHS HECKOJIBKHUX JIIONEI;

o BBINOJIHATH CBOIO YacTh pabOThI, TOCTUTAsi KAUECTBEHHOT'O PE3yJIbTaTa 10 CBOEMY
HaIpaBJICHUIO U KOOPAMHUPYS CBOU AEUCTBUSA C APYTUMU YJI€HAMHU KOMAaH/IbI;
o OLICHMBATh KAa4yeCTBO CBOEro BKJI3Ja B OOIMH NPOAYKT IO KPUTEPHSIM,

CaMOCTOATCIBHO Cq)OpMy.]'H/IpOBaHHBIM yY49aCTHUKaMH B3aUMOJICHCTBHS.
PerJ'IﬂTI/IBHbIe YHUBEPCAJIbHBIE y‘leﬁl{ble JelcTBUA

Camoopranu3anus:
o BBISIBIISITH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYAIUsIX, TPEOYIOMIUX IS
perienus pU3NIECKUX 3HAHUM;
o OPUCHTUPOBATHCS B pa3InIHbIX NOJX0/MaX  MPUHATUS  PEUICHUHN
(MHIUBHIYyATFHOC, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUH TPYIIION);
o CaMOCTOSITEILHO COCTABJIATH AIITOPUTM pellieHrs (GU3MUECKOM 3a/lauu WK TUTaHa

UCCIIEIOBaHUsT C  Y4€TOM  MMEIOLIMXCS PECYypcOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTUPOBATh NPEIaracMble BApDHUAHTHI PEIICHUN;

o JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.
CaMOKOHTPO.Ib, YMOIMOHAJIBbHBINH HHTEJIEKT:
o JlaBaTh JCKBATHYIO OIICHKY CHTYallUU U MpeasiaraTh IUIaH €€ N3MEHEHUS,
o OOBSICHATh NMPUYUHBI TOCTHKECHUS (HEIOCTHIKEHHS) PE3yJIbTaTOB JEATEIbHOCTH,
J1aBaTh OILICHKY NPUOOPETEHHOMY OIIBITY;
o BHOCHUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ[ BBIOJHEHHUS

(hM3HUECKOTO UCCIICOBAHUS WM MPOEKTAa) HAa OCHOBE HOBBIX OOCTOSTEIHCTB, M3MCHHBIIUXCS
CUTYalul, YCTAHOBJIEHHBIX OIIMOOK, BOHUKIIUX TPYAHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

o CTaBUTh ce0si Ha MECTO JpPYyroro 4ejoBeKa B XOJE€ CIopa WM IUCKYCCHM Ha
HAy4HYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

o IpU3HaBaTh CBOE MPaBO Ha OLWIMOKY IpH pElIeHUH (PU3UYECKUX 3ajJady WIH B

YTBEP)KJICHHUAX HAa HAyYHbIE TEMBbI U TAKOE K€ MPaBo APYroro.
NPEJMETHBIE PE3YJIbTATHI

K koniy oOyuenust B 7 kJjiacce IpeAMETHbIC Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMECHHM:

o UCTIOJIb30BaTh TOHATHS: (U3WYECKHEe M XUMHUYECKUE SIBJICHHS, HAOIIOACHUE,
9KCHEPUMEHT, MOJIENIb, TMIIOTE3a, €AMHULBI (PU3UUECKUX BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble
COCTOSIHUSl ~ BellecTBa (TBEpHOE, JKUIKOE, Ta3000pa3HOE), MEXAaHUYECKOE JBUIKECHHE
(paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAaeKTOpHs, PaBHOAEUCTBYIOLIAs CHIa,
nedopmartus (yrnpyras, IIacTUYECKast), HEBECOMOCTb, COOOIIAIOIITUECS COCY/IBI,

o pasznuuath sBieHus (auddys3us, TEIUIOBOE JBM)KEHHE YAaCTHI[ BEIECTBA,
paBHOMEpPHOE JBM)KEHHE, HEPAaBHOMEPHOE [JIBUKEHUE, WHEepLus, B3aUMOACHUCTBUE Tell,
paBHOBecHE TBEPIBIX TEJ € 3aKPEIUIEHHOM OCBIO BPAILCHMs, NepeAada HaBICHUS TBEPIABIMHU
TeJIaMH, JKUIKOCTAMH M Ta3aMM, aTMOc(epHOe J[aBJ€HHE, IUIaBaHUE TeJl, NPEeBpalLIeHUs
MEXaHUYECKOM SHEPruM) MO ONUCAHHIO HMX XapaKTepHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
J€MOHCTPHUPYIOLIHX JaHHOE (PU3NYECKOE SIBIICHUE;

o pacro3HaBaTh MPOSBICHHE W3YyYCHHBIX (DU3MYCCKUX SBICHHH B OKpYKArOIIEM
MHUpE, B TOM uuclie (U3UYECKUE SIBICHUS B IMPHPOJE: NMPUMEPHl ABIKEHHUS C Pa3TUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXHMBOM INPUPOJE, AECHUCTBHE CHUJIbI TPEHUS B NPUPOJIE U TEXHHUKE,
BIMSIHUE aTMOC(EpPHOro JaBleHMs Ha J>KMBOM OpraHu3M, IUIaBaHHE pbIO, phlYaru B Tele
4esioBeKa, IPU ATOM MEPEBOJUTh MPAKTUYECKYIO 3a7auy B y4eOHYIO, BbIJIEIATh CYLIECTBEHHbIE
cBOMCTBA (MTPU3HAKH) (PUZNUECKUX SBIICHHIA;



. ONMCHIBATh H3YYEHHBIC CBOMCTBa Ten W (PU3HUECKUE SIBICHHSA, MCIOIB3YS
(u3nueckue BeTUUMUHbI (Macca, 00BEM, IIOTHOCTh BELIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSsSA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSYKECTH, BEC Tela, CUJla TPEHMs, JaBieHue (TBEPAOro Teia,
KHUJIKOCTH, Ta3a), BBITAJKMBAIOIIAs CHJIa, MeXaHW4yeckas paboTa, MOIIHOCTb, IUIEYO CHUJIBI,
MOMEHT CWJbI, KO3()(UIMEHT TMONe3HOro JACUCTBUS MEXaHU3MOB, KHHETHYECKas W
MOTCHLIMAJIbHAs JHEpPrusi), NpU ONHCAHUMU TMPABWIBHO TPAKTOBAaTh (U3MUYECKUNA CMBICI
UCTOJB3YyEeMBIX BEIUYMH, HUX OOO3HAYECHUS M EIMHULBI (U3UYECKHX BEJIWYHMH, HAXOIHUTbH
(hopMyIibl, CBS3BIBAIONINE NaHHYIO (U3UYECKYIO BEJIMUYMHY C JIPYTUMH BEIMYMHAMH, CTPOHUTH
rpadMKy N3y4eHHBIX 3aBUCHMOCTEH (PU3NIECKHUX BEJINYMH;

. XapakTepu3oBaTh CBOICTBa Tell, (PU3NUECKUE SBICHUS U TPOLECCHI, HCIOJB3YS
TpaBUjIa CIOKEHHS CUJ (BIIOJIH OJTHOM MpsiMoii), 3akoH I'yka, 3akoH Ilackais, 3akoH Apxumerna,
NPaBUJIO paBHOBecHs pbuara (6J0Ka), «30JI0TOE MPABUIIO» MEXaHHMKH, 3aKOH COXpaHEHHS
MEXaHUYeCKON IHEPTHH, ITPH 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alMCHIBATH €TO
MaTeMaTUYECKOE BBIPAKCHUE;

. OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOICTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CUTyallMd IPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa: BbIABIATH PUYUHHO-
CJICJICTBEHHBIC CBS3HM, CTPOUTH OOBSICHEHHWE U3 1—2 JOrMYecKux IIaroB ¢ omopod Ha 1-2
M3YYEHHBIX CBOMCTBA (PU3NUYECKUX SBIECHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

° pemaTh pacu€THble 3amaud B 1—2 NEHCTBHSA, MCIONB3YSI 3aKOHBI U (POPMYIIBL,
CBs3BIBAIOIIME (U3WYECKUE BEIMYMHBI: HA OCHOBE aHallM3a YCJIOBUSA 3aJladydl 3alKChbIBAaTh
KpaTKO€ YCIIOBHE, TOACTaBIATh (hU3NYECKHE BEIWYMHBI B (OPMYNIBI U TPOBOAMTH PACUETHI,
HaXOJUTh CIPABOYHbIEC TaHHbIE, HEOOXOIUMBIE JIsl pEIICHHS 3a/1a4, OLEHUBATh PEaTUCTUYHOCTh
MOJTY4eHHOW (PH3UYECKON BEITMYNHBI,

. pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOKHO PEIINTh NPU MOMOIIM (PU3MYECKUX
METOJIOB, B ONHCAHHM HCCIIEOBAHMS BBIICIATH MPOBEPSIEMOE MNPEANOIoKeHHe (TUIIOTE3Y),
pa3nuyaTh ¥ MHTEPIPETHPOBATH MOJTYYCHHBIM pE3yNbTaT, HaXOAUTh OIIMOKK B XOJE€ OIbBITA,
JieJ1aTh BBIBOJIBI 10 €r0 pe3yibTaTaMm;

o NPOBOJUTH OIBITHI TIO HAONIOACHUIO (HU3MUYECKUX SBICHUH WM (U3NIECKUX
CBOWCTB Tel: (OpMYJIHpPOBATH MPOBEPSIEMbIE IPEAINONOXKEHHUS, COOMpPAaTh YCTAaHOBKY W3
MPEI0KEHHOT0 000PYAOBAHUS, 3aIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;

. BBINOJHATh NPSAMbIE HW3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, o0bEMa,
CWJIBI U TEMIIepaTyphl C HCIOJh30BAHHEM AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aMHUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOTIOTHON MOTPEITHOCTH U3MEPECHHUIA;

. MIPOBOJIMTH UCCIICIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3UUECKON BEJTMUUHBI OT JIPYTron
C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHHM (3aBUCUMOCTH YT PAaBHOMEPHO JIBUXKYIIETOCs Teia OT
BPEMEHHU JIBIKCHMS Tella, CUJIbl TPEHMs CKOJIBKEHHS OT Beca Tesla, KadecTBa 00paboTKH
MOBEPXHOCTEN TEJI M HE3aBUCHMOCTU CHJIbI TPEHHS OT IJIOIIAAN CONPUKOCHOBEHHUS TEN, CUIIbI
YIOPYrOCTH OT YAJUHEHMS MPY’KUHBI, BBITAIKUBAIOIIEW CHIIBI OT 00bEMa MOTpyXKEHHONW YacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tella, OT TJyOWHBI, Ha
KOTOPYIO TOTPYXXEHO TEJO, YCIOBHU IUIaBAaHUs TEJ, YCIOBHA PaBHOBECHS pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOTO HCCIIENOBaHMS, COOMpPATh YCTAHOBKY U BBIIOJIHATH
U3MEpEHHus, clenysd MpeIoKeHHOMY IUIaHy, (UKCHpPOBaTh pE3yAbTaThl IOJY4YECHHOH
3aBUCUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE MPEAJIOKEHHBIX Tabmui U TrpadukoB, HenaTrh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIIENOBaHU;

. IPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3MUYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOrO TENa, CUJIA TPEHUS CKOJBXEHUS, JABJICHUE BO3]lyXa, BBITAJIKUBAKOLIAS
CWJIa, JACHCTBYIOIIAsl HA MOTPYKEHHOE B KHUAKOCTh TeJO, KOI(DPHUIMEHT MOJIE3HOTO JEHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAYS MPEAJIOKEHHOW HHCTPYKIMH: MPHU BBIMOJIHEHUH H3MEPEHUN
coOupaTh 3KCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUNCIISTH 3HAUEHNE UCKOMOW BEJIMYMHBI,



. coOmoaaTh MpaBUja TEXHUKU Oe3omacHOCTH NpH pabore ¢ JIabopaTOpPHBIM
o0opyI0oBaHUEM;

o yKa3bIBaTh NPUHLUIBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOABMXKHBIA U
HEMOJIBWKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

o XapaKTepru30BaTh NMPHUHLMUIBI JCHCTBUS W3YUYEHHBIX MPHOOPOB M TEXHUYECKHX
YCTPOMICTB ¢ OMOpPOIl Ha UX OMMUCaHUs (B TOM YHCIeE: MOAIIUIHUKY, YCTPOHCTBO BOJONPOBOAA,
TUIPABIMYECKU IIpecc, MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeoMETp), HCIOJIb3YsS
3HaHUS O CBOMCTBaX (U3MYECKUX SBICHUH M HeoOXoauMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

o NPUBOJIUTH TPUMEPHI (HAXOAUTh HMHGOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HHU Ul oOecredyeHus: 0e30MacHOCTH
npu oOpameHud ¢ NpuUOOpaMU M TEXHUUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbSI U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAIOILEH cpeie;

o OCYIIECTBIISATH OTOOp MCTOUYHUKOB MH(popManuu B MIHTEpHETE B COOTBETCTBHUHU C
3a/laHHBIM TIOMCKOBBIM 3aIllpOCOM, HA OCHOBE HMEIOLIUXCS 3HAaHUM M IMYTEM CpaBHEHUs
pa3IMYHBIX MCTOYHUKOB BBIICNATH HMH(OPMAIMIO, KOTOpas SBIAETCS NPOTHBOPEYMBON WIIH
MOJKET OBITh HEJOCTOBEPHOM;

o UCIONb30BaTh IPU BBINOJHEHUM Y4YEOHBIX 3a/JaHUN  HAy4YHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MUECKOro COJEp’KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIaJeTh NpPUEMAaMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HMH(pOpMALMKU U3 OJHOU
3HAKOBOU CUCTEMBI B JIPYTYIO;

. CO3/1aBaTh COOCTBEHHBIC KPATKHUE MHCbMEHHBIC M YCTHBIE COOOIEHUSI Ha OCHOBE
2—-3 WUCTOYHMKOB MH(pOpManMM (PU3MUECKOrOo COAEP)KAHUS, B TOM 4YHcie IyOJIMYHO [eNaTh
KpaTKHe COOOIIEHUsI O pe3yJbTaTax MPOEKTOB MU YIeOHBIX UCCIIEIOBAHUM, IPH 3TOM I'PaMOTHO
UCIOJIb30BaTh W3YYEHHBIN MOHATUIHBIN anmmapaT Kypca (U3HMKH, CONMPOBOXKIATh BBICTYIIJICHHUE
MpEe3EHTaLNEN;

o OpU  BBIMOJHEHUM YYEOHBIX MPOEKTOB M  HCCIEJOBAHUN  pacHpenessTh
00s13aHHOCTH B I'PYIIE B COOTBETCTBUHU C IMOCTaBICHHBIMH 3aJladaMHU, CJIEAUTD 3 BHIMOJIHEHUEM
IUTaHA JIeHCTBHI, aJeKBaTHO OIEHUBATh COOCTBEHHBIH BKJIAJ B JACSATEIBHOCTH TIPYIIIHI,
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJCHCTBUE, YUUTBHIBAsI MHECHUE OKPYKAIOIIHX.

K koniy oOyuenust B 8 kJjiacce mpeaMeTHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OoTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMECHHM:

° UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JIBUKEHUE aTOMOB
U MOJEKYJ, arperatHbleé COCTOSIHUSI BEIECTBA, KpHUCTANIMYeCKUe M aMopdHbIE Tena,
HACBILLEHHBIA ¥ HEHACBILEHHBIN Map, BIAXXHOCTh BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPrus,
TEIJIOBOM JBUTaTENb, 3JIEMEHTAPHBIN IEKTPUYECKUN 3apsil, JIEKTPUUYECKOE 110JIe, IPOBOAHUKHU
U IUDJIEKTPUKH, IIOCTOSHHBIN 2JICKTPUYECKUN TOK, MArHUTHOE T10JIE;

o pasnuyath SIBIEHUA (TEIUIOBOE pacIIUpPEHHE U CKaThe, TEIUIonepeada, TeIIoBoe
paBHOBECHE, CMAauyMBaHUE, KalWUIIPHBIE SIBICHUS, HUCIApEHUE, KOHACHCAlWs, IUIABIICHUE,
KpucTayiu3auus (OTBEplieBaHUE), KHUIIEHUE, Teronepenaya (TeIuIoNpOBOIHOCTh, KOHBEKLHUS,
U3Iy4YEeHUE), JIEKTpU3alMs Tell, B3aUMOJEHCTBHE 3apsiioB, NEHCTBHS AJIEKTPHUUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aMMOEICTBIE MATHUTOB, JIEWCTBUE MAarHUTHOTO MOJIS HA TPOBOJAHMK C
TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIHS) MO OMHMCAHUIO MX XapaKTepHBIX CBOICTB M Ha OCHOBE
OTIBITOB, JEMOHCTPHUPYIOIINX TaHHOE (PU3NYECKOE SBIICHUE;

o pacro3HaBaTh IMPOSBICHUE H3YYCHHBIX (DU3UYECKUX SIBICHUH B OKpYXKarolleM
MHUpE, B TOM 4ucie (U3NYECKHE SBJICHHUA B MPUPOJE: IOBEPXHOCTHOE HATSHKEHUE W
KaWUISIPHBIE SBJIEHUS B NPUPOJE, KPUCTAJUIBI B Ipupoje, udinyueHue CoiHla, 3amMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsI, CHETa, 3JIEKTPUUECKUE SIBICHUS B
aTMocdepe, 3JIEKTPUUECTBO >KMBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMid, Jpeld MoIrocoB,
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pOJIb MarHUTHOTO MOJISL JUId KU3HU Ha 3eMile, NOJSPHOE CHUSHHME, IPU ITOM IEPEBOAMTH
MIPaKTUYECKYIO 3a/1a4y B Y4eOHYI0, BBIIEISAThH CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKH) (PU3UUECKUX
SIBJICHUI;

o ONMCBHIBaTh H3YYEHHBbIE CBOICTBA Tel U (PU3MUECKUE SBICHMSA, MCIIOJb3Ys
¢u3nyeckre BeIWYHHBI (TeMIlepaTrypa, BHYTPEHHSAS SHEPrus, KOJIWYECTBO TEIUIOTHI, yelbHas
TEIIOEMKOCTb BEILECTBA, yIelbHas TEIUIoTa IJIaBJICHUs, yAeIbHas TEIIoTa napooOpa3oBaHMUs,
yJleNbHas TEIJIOTa CrOPaHUs TOIUIMBA, KOA((UIMEHT MOJIE3HOTO JEHCTBUS TETJIOBOM MAIIWHBI,
OTHOCHUTEJIbHAs BJIAXXHOCTb BO3/]yXa, OJJIEKTPUUYECKUI 3apsi, CHJIa TOKa, 3IIEKTpUYECKOoe
HaIpsDKEHUE, COINpPOTUBJIEHHE IPOBOJAHMKA, YIEIbHOE COIPOTUBIEHHME BELIECTBa, paboTa u
MOIITHOCTh 3JIEKTPUUYECKOTO TOKA), MPU ONUCAHUM MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI
WCTIOJIB3yEeMBIX BEIMUYUH, 0003HAYCHHS M €AUHUIBI (PU3HMUECKUX BEJIIMYHMH, HAXOAUTH (POPMYIIBI,
CBSI3bIBAIOIME JIAHHYIO (U3MYECKYI BEJIMYUHY C JIPYTMMHU BEJIMYMHAMH, CTPOUTH Ipaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEJTUUNH;

o XapakTepu3oBaTh CBOICTBa Tell, (PU3NUECKUE SBICHUS U MPOLECCHI, HCIIONIB3YS
OCHOBHBIE IOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKONH TEOpUU CTPOEHHsI BELIeCTBA, MPHHLUI
CYIMEPIIO3UIINH TI0JIEH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS 3apsjaa, 3akoH Oma Jist
y4yacTka Lenu, 3akoH J[xoyns—JIeHna, 3akoH coXpaHeHUs SHEPrUH, IIPU 3TOM JaBaTh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA U 3aITUCHIBATh €0 MATEMAaTHUECKOE BBIPAXKECHUE,

o OO0BSICHATH (PM3NYECKHE MPOLECCH M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallUil MPaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH NPUUMHHOCIEICTBEHHBIE CBA3H,
CTpOUTh OOBsICHEHME M3 |—2 JIOrMYecKMX ILIaroB ¢ OMOpPOM Ha 1—2 H3y4YeHHBIX CBOWCTBa
(bu3nYecKUX sIBICHUH, (PU3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

o pemaTth pacu€THBIE 3aJaud B 2—3 JEHCTBHUS, HMCIIONB3YS 3aKOHBI U (POPMYIIBL,
CBs3bIBarOIME (hU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalM3a YCIOBHS 33aJaud 3alUChIBATh
KpaTKOE YCJIOBHE, BBIABIIATH HEJOCTATOK JAHHBIX JUISl PEIICHUs 3aJadyM, BbIOMpATbh 3aKOHBI U
(dopmynbl, HEOOXOAUMBIE Al €€ pelIeHUs,, IPOBOJUTh Pacdy€Thl M CPABHUBAThH IOJIyYEHHOE
3HaYeHHEe (PU3NIECKON BETMUUHBI C U3BECTHBIMH JaHHBIMH;

o pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PU3HYECKUX
METOJIOB, HCIOJb3ys ONHCAHWE WCCIIEAOBAHUs, BBIICIATh IPOBEPAEMOE IPEAIOIOKEHHE,
OLIEHHMBATh NIPABUIIBHOCTD MOPSAJIKA TPOBEJICHUS UCCIIEOBAHMNS, JIENIaTh BBIBOJBL;

o IOPOBOJUTH OIBITHI MO HAOMIOACHUIO (U3MYECKUX SIBICHUH WM (PU3MUECKHX
CBOWCTB Ten (KanWUIApHBIE SIBJIECHUS, 3aBUCHUMOCTb [aBJIEHHS BO3AyXa OT €ro o0OBéMma,
TEMIEPATYPBI, CKOPOCTU IpoOllecca OCTBIBAHWS W HArpeBaHus IPU HU3JIYyYEHUU OT IBETa
n3Iyqaomei (IorIomaroniei) MmoBepXHOCTH, CKOPOCTh MCIApPEHUs BOJbl OT TEMIIEPaTyphl
XKHUJIKOCTU U IUIOUIaaN €€ MOBEPXHOCTH, 3JIEKTPU3ALMS TNl U B3aUMOJEHCTBUE IIEKTPUUECKUX
3aps/i0B, B3aMMOJEHCTBHE IOCTOSHHBIX MAarHUTOB, BU3yalM3allUsd MAarHUTHBIX TOJEH
IIOCTOSIHHBIX MAarHWTOB, JEHCTBUS MAarHUTHOTO IIOJISI Ha IPOBOJAHMK C TOKOM, CBOMCTBA
JIEKTPOMAarHuTa, CBOMCTBA  3JEKTPOJABUIATENsl  MOCTOSIHHOTO  ToKa):  (OpPMYIHPOBaTh
MIPOBEpSEMbIE TPEIIONOKEHUSA, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOIO O0OpYyI0BaHUS,
OIUCBIBATH XOJI OIBITA ¥ (POPMYIUPOBATH BHIBOJBI;

o BBIMOJHATh TpPSMbIE H3MEPEHMs] TEeMIepaTypbl, OTHOCHTEIbHOW BIIAXHOCTU
BO3/yXa, CHJIBl TOKa, HANPSDKEHHSI C HCIOJIB30BAaHHMEM AaHAJOrOBBIX MPHOOPOB M JIATYUKOB
(Gu3nYecKUX BEJIMYMH, CPAaBHUBATh PE3YyJIbTaThl U3MEPEHUH C Y4ETOM 3aJaHHON aOCOIHOTHON
MIOTPEIIHOCTH;

o IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOHN (pU3HUECKON BETMYMHBI OT JPYroi
C HUCIOJIb30BaHUEM IMPSIMBIX H3MEpPEHUI (3aBUCUMOCTb CONPOTHBIICHHS INPOBOJHUKA OT €r0
JUIAHBI, TUIOIA/IM MONEPEYHOr0 CEYEHUS M YAEIbHOIO CONPOTHBIICHUS BEIECTBA MPOBOJHUKA,
CHJIBI TOKa, HAYLIEro uepe3 IPOBOAHHMK, OT HAIPSDKEHHUS Ha NPOBOJHUKE, HCCIIEIOBaHUE
[IOCTIEI0BAaTEIbHOIO U MapajUleJbHOIO  COCIMHEHMH  NPOBOAHMKOB):  IUIAHUPOBATh
Hcclel0BaHue, cOOMpaTh YCTAHOBKY U BBIIIOJIHATD U3MEPEHMSI, CIEAys NPEI0KEHHOMY IUIaHy,
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(uKCUpOBaTh pe3yNbTaThl MOJYYECHHOH 3aBHCHMOCTM B BHUJAE TaONUIl U TpaduKoB, JelaTh
BBIBOJIBI 110 pe3yJIbTaTaM HUCCIIe0BaHUS;

o NPOBOJUTH  KOCBEHHBIE  M3MEpeHUs  (U3NYECKHX  BelMW4YMH  (y[elbHas
TEIIOEMKOCTh BEIIECTBA, COINPOTUBIEHUE MPOBOJHMKA, PaboTa M MOIIHOCTh 3JIEKTPUYECKOIO
TOKa): IUIAHUPOBATh H3MEPEHMSA, COOHMpaTh OSKCIEPUMEHTAJIbHYIO YCTaHOBKY, CIEays
IIPEIIOKEHHON NHCTPYKLMH, U BBIYUCIIATD 3HAYCHUE BEJINYMHBI;

o coOntofaTh MpaBWiIa TEXHMKH O€30MacHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
o0opynoBaHuEeM;
o XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX

YCTPOMCTB C OMOPOW Ha MX OMHUCAaHUA (B TOM YHCIIE: CUCTEMa OTOIUICHHUS IOMOB, THUTPOMETD,
napoBasi ~ TypOMHA,  aMmIepMeTp, BOJBTMETp, CUYETYMK  OJCKTPUYECKOH  SHEpruw,
AJIEKTPOOCBETUTENbHBIE ~ MPHUOOpPBI,  HarpeBaTeNbHBIE  BJIEKTPONpPUOOpHl  (IIPUMEPHI),
ANIEKTPUUYECKUE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJABUTATEIb IOCTOSHHOIO TOKa),
UCIIONIb3YSl 3HAHHUA O CBOMcTBax (U3MUECKUX SBJICHUN U HeoOXoAumble (U3NYECKUE
3aKOHOMEPHOCTH;

o pacro3HaBaTh NPOCTbIE TEXHUUYECKHE YCTPOMCTBA U U3MEPHUTEIbHbBIE IPUOOPHI MO
CXeMaM U CXEMAaTUYHBbIM pHUCYHKaM (KHMJIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETpP, IBUTaTellb BHYTPEHHEIO CTOpPaHMsl, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI
NEKTPUYECKUX LENeld C IOCIEeI0BaTebHBIM U MapajuleIbHbIM COEIMHEHUEM 3JIEMEHTOB,
pa3nuyasi ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB HJIEKTPUUYECKHX LIEeTIeH;

o OPUBOJUTH MpUMEpPHl (HAXOAMTh HWH(OPMALMIO O MPUMEpPax) MPaKTUYECKOTO
WCIOJIb30BaHUS (PU3MYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HU Ui oOecredeHus: 6e30MacHOCTH
npu oOpaleHuH ¢ NpuOoOpaMu M TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHMs 3]I0pOBbsl U
COOJIIOIEHHS HOPM 3KOJIOTMYECKOIr0 IIOBEACHHUS B OKPYXKAIOILEH CpENE;

o OCYILECTBIISATh NOUCK MH(pOpMaIMK (pu3nueckoro copepxanus B VHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M TYTEM CpPaBHEHUS JOMOJIHUTEIBHBIX HCTOYHUKOB BBLIEIATH
nHpOPMaIINIO, KOTOpasi SBJISETCS MPOTUBOPEUUBOI UM MOKET OBITH HETOCTOBEPHOM;

o UCIOJIb30BaTh IPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUN HAy4YHO-TIONMYJSIPHYIO
AUTEepaTypy (PHU3MUECKOro COJEepKaHus, CIpPaBOYHbIE MaTepuasbl, pecypchl ceTu VHTepHer,
BJaJeTh NPUEMAMU KOHCIIEKTUPOBAHMUA TEKCTa, MpeoOpa3oBaHus HH(POpPMALUM U3 OJHOU
3HAKOBOM CUCTEMBI B JIPYT'YIO;

o co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIC U KpaTKHe YCTHbIE cOOOIIeHus, 00o0mas
MHPOPMALMIO U3 HECKOJIBKMX MCTOYHUKOB (PM3MUECKOTO COAEP>KAaHUs, B TOM UYUCIE ITyOJIMYHO
MIPEACTABIATh PE3YNbTaThl MPOEKTHOM WM HCCIIEN0BATENbCKON JAESTEIBHOCTH, IPU 3TOM
IPaMOTHO HCIOJb30BaTh WM3Y4YEHHBIH MNMOHATUHHBIN ammapaT Kypca (PU3HKH, COIPOBOKAATH
BBICTYIUICHHE IIPE3CHTALUEN;

o IpU BBINOJHEHUU Y4E€OHBIX MPOEKTOB M MCCIIEAOBAHUM (PM3NYECKHUX IMPOLECCOB
pacnpenessaTh 00s13aHHOCTH B IPYIIIE B COOTBETCTBUHU € ITOCTABICHHBIMU 33Ja4aMHU, CIEIAUTH 32
BBINIOJIHEHUEM IIJIaHa JEHCTBHHM M KOPPEKTUPOBATh €ro, aJeKBATHO OIICHWBATh COOCTBEHHBIN
BKJIJl B JI€ATEIBHOCTh TPYIIbI, BHICTPAUBATh KOMMYHUKAaTHBHOE B3aUMOJEHCTBUE, MPOSBIAA
TOTOBHOCTb pa3periaTh KOH(IUKTHIL.

K xoH1y oOyuenus B 9 kJiacce npeaMeTHbIE Pe3yslbTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHHUIA:

o UCIIONIb30BaTh MOHATHS: cHCTeMa OTCY€Ta, MaTepHajbHas TOUYKA, TPAEKTOpHS,
OTHOCHUTEJILHOCTh MEXaHMYECKOTO JIBIKeHUs, nedopmanus (ynpyras, IacTudyeckas), TpeHHE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb M HEPEerpy3KH, LIEHTP TSKECTH, aOCOJIIOTHO
TBEP/OE TEJO, HEHTP TSHKECTU TBEPIOTO Tejla, paBHOBECHE, MEXaHWYECKUE KOIeOaHHs U BOJIHBI,
3BYK, HUHQPA3BYK U YJIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPbI UCIYCKAaHUS M TOIJIONIeHUs, anbda, Oeta- u
ramMMa-u3J1ydeHus], U30TOIbI, sIepHast YHEPTeTHKA;

10



o pasnuyath ABJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE IPSIMOJIMHENHOE IBHKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBU)KEHUE, CBOOOJHOE IaJieHHue TeJl, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE Tell, PEaKTUBHOE [BI)KEHHE, KoJeOaTelbHOe
JBIDKEHUE (3aTyXalollMe M BBIHYXK/ICHHbIE KOJEOaHUs), pPE30HAHC, BOJHOBOE JBHKCHHE,
OTpa)XKCHHE 3BYKA, IPSIMOJMHENHOE pacCIpOCTPAHEHUE, OTPAXKEHUE U IPEIOMIICHUE CBETA,
[IOJJHOE€ BHYTPEHHEE OTPAKCHHE CBETa, pa3JoXKeHHe OeJIoro cBera B CHEKTP U CIOXKEHUe
CHEKTPAJIbHBIX ILIBETOB, JMCIIEPCUSI CBETA, €CTECTBEHHAs DPAaJMOAKTUBHOCTb, BO3HUKHOBEHHE
JUHENYaTOro CHEeKTpa H3JIydyeHHs) IO ONHCAHMI0O UX XapaKTEepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pU3HUECKOE SBICHNUE;

o pacro3HaBaTh IMPOSBICHUE H3YYCHHBIX (DU3MYECKUX SIBICHUH B OKpYXKarolleM
Mupe (B ToM yucie (U3NYECKue sBICHHUS B NPUPOAE: NMPHIUBBI M OTJIMBBI, ABHKEHHE IUIAHET
ConHeyHOM CHUCTEMBI, PEaKTUBHOE JBMKEHUE HKHUBBIX OPIaHU3MOB, BOCIPHUSITHE 3BYKOB
KHUBOTHBIMH, 3€MIIETPACEHHE, CEHCMMUYECKHE BOJHBI, IIyHAMH, 7XO, LIBETA TEJ, ONTHYECKHE
ABJICHUSI B TIpUpOjE, OHOJOTHMYECKOE JAEWCTBHE BUAMMOTO, YIbTPa(pHOIETOBOIO H
PEHTTE€HOBCKOTO M3JIy4YeHHMH, €CTECTBEHHBIH paJgHOaKTHUBHBI (OH, KOCMHYECKHE JIy4H,
PaAMOAaKTUBHOE H3JIy4YEHUE MPHUPOJHBIX MUHEPAJIOB, ACHCTBHE PAJUOAKTHBHBIX M3Iy4YEHHUH Ha
OpraHu3M 4eJoBeKa), IPU ATOM MEPEeBOJUTH IMPAKTUUYECKYIO 3a/jady B y4eOHYIO, BBIIEIATh
CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUH;

o ONHUCHIBATh H3YyYEHHBbIE CBOICTBA Ten W (PU3MUECKUE SBICHUS, MHCIOIb3YA
(bu3nyeckue BeIUUYMHBI (CPEJHSSI U MTHOBEHHAs: CKOPOCTh TeJla P HEPABHOMEPHOM JIBUKEHHUU,
YCKOpPEHUE, IEpPEMEILEHUE, IyTh, YIJIOBas CKOPOCTb, CUJa TPEHMs, CWJIa YIPYroCTH, CHJIA
TSDKECTH, YCKOPEHHE CBOOOJHOrO TAaJeHMs, BEC Teja, HUMILYJbC Teja, HMILYJIbC CHIIBL,
MeXaHudeckas paboTa W MOIIHOCTb, IOTCHLIUANbHAS OSHEPrUs Tela, MOAHATOTO Haj
[IOBEPXHOCTBIO 3€MJIM, MOTEHLUAJIbHAsl 3HEPrusl CXKATOW INMpPYKHUHBI, KMHETHUYECKas SHEpIus,
MIOJTHAsT MEXaHMUYECKasi YHEPIus, EPUOJT U YacTOTa KoJeOaHMi, [UIMHA BOJIHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTeslb NPEIOMIIEHUS CPEelbl), IPU ONMUCAHUM ITPABUIBHO
TPAKTOBATh (PU3NYECKHIA CMBICI UCTIOIB3yEMbIX BEJIMYHMH, 0003HAYCHUS ¥ AUHHIIBI (PU3HUECKUX
BEJIMYMH, HAXOAMTb (DOPMYJIbIL, CBS3BIBAIOLIME JAaHHYIO (PU3MUECKYIO BEJIMYMHY C JIPYTMMHU
BEJIMYMHAMHU, CTPOUTH IPa)UKN U3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

o XapakTepu3oBaTh CBOICTBa Tell, (PU3NYECKUE SIBICHUS U MPOLECCHI, HCIIOJB3YS
3aKOH COXpaHEHMsI SHEPruu, 3aKOH BCEMUPHOIO TATOTEHUS, NMPUHIMI CYINEPHO3ULUU CHJI,
IIPUHLIAII OTHOCUTENBHOCTH ["anmuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHbI
OTpaXKeHUs U IPEJIOMJICHHUSI CBETA, 3aKOHBI COXPAaHEHHUs 3apsAJ0BOI0O M MACCOBOTO YHUCEN IMPHU
SJIEPHBIX PEAKUUAX, IPU ATOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIUCHIBATh €rO
MaTeMaTHYECKOEe BbIPAKEHHE;

o OOBSICHATH (PM3UYECKHE MPOLECCH M CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil IPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUUMHHO-CIIECTBEHHBIE CBA3H,
CTpOUTh OOBSCHEHHWE M3 2—3 JIOTMYECKHUX WLIaroB C OMopod Ha 2—3 M3y4YEHHBIX CBOMCTBA
(bu3NYeCKUX SIBICHUH, (PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

. pemaTth pacu€THble 3a1aud (ONMUparolmuecs Ha CHCTeMy M3 2—3 ypaBHEHHN),
UCTIOJB3Yysl 3aKOHBI M (YOPMYJIBI, CBS3BIBAIONIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHalM3a
YCIIOBHS 3aJlauM 3alUChIBaTh KPAaTKOE€ YCJOBHE, BBIABIATH HEJOCTAIONIME WIM H30BITOUHBIE
JIaHHbIEe, BHIOMPATh 3aKOHBI M (HOPMYJIBI, HEOOXOAMMEBIE IS PEIICHUs, MPOBOJIUTH PACUETHI U
OLIEHUBATh PEATMCTUYHOCTD NOJYYEHHOTO 3HaUCHUS (PU3NYECKON BETUUNHBL;

o pacno3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOUIM (U3UYECKUX
METOJIOB, HCIIOJIb3YSl OIIMCAHUE MWCCIIEIOBAHUS, BBLACIATH IPOBEPSIEMOE MNPEANOIOKEHHE,
OLICHUBAaTh  NPABWIBHOCTh  TOPSIIKA  IPOBEIEHUS  MCCIEJOBAaHUSA, JellaTb  BBIBOBI,
MHTEPHPETHPOBATH PE3YNIbTAaThl HAOIIOICHUH 1 OIIBITOB;

o HOPOBOJUTH OIBITHI MO HAOMIOAEHUIO (U3MUYECKUX SBICHUH WM (U3NYECKUX
CBOMCTB Ten (M3yuyeHHe BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpAaHEHUS YHEPIHH, 3aBUCUMOCTh
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nepuosia KoyjeOaHUH MNPYKMHHOTO MasiTHUKa OT Macchl Tpy3a U KECTKOCTH MNPYKHUHBI U
HE3aBUCUMOCTh OT aMIUIMTYJbI MaJbIX KOJeOaHW, TMPSIMOIUHEWHOE PacIpOCTpaHEHHUE CBETA,
paszioxeHue Oenoro cBera B CIEKTP, U3yYCHHE CBOWCTB M300paKEHHS B IUIOCKOM 3€pKajie U
CBOWCTB M300paKeHHS MTPEeIMeTa B COOMpAIONIeH JTMH3e, HAOIFOIEHUE CIUTONIHBIX M JTHHEHIaThIX
CHEKTPOB H3JIyYeHUs): CaMOCTOSTENbHO COOMpaTh YCTAaHOBKY U3 M30bITOUHOro Habopa
000pyI0BaHUSs, ONIMCHIBATH XOJ OTBITA U €T0 PE3yIbTAThI, (POPMYITHPOBATEH BHIBOIBI;

o NPOBOJUTH MPH HEOOXOTUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, ONPEeIss CpeHee
3HAYEHHE M3MEpsIeMO BEIMYHHBI ((POKYCHOE pacCTOSIHUE COOMpAIOLIel JTHH3bI), 000CHOBBIBATh
BBIOOD crmocoba u3MepeHus (U3MEPUTEILHOTO MPUOOPa);

o OPOBOJIUTH  MCCIEIOBaHME  3aBUCUMOCTEH  (PM3MYECKHUX  BEIMYUH  C
UCTIOJIB30BAHUEM TPSIMBIX M3MEPEHHUH (3aBUCHMOCTH IyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM
JBIDKEHUHM 0€3 HadaJdbHOM CKOpOCTH, Nepuoja KoleOaHMH MaTeMaTHYecKOro MasiTHHKa OT
JUTMHBI HUTH, 3aBHCUMOCTH YIJIa OTPaKCHHS CBETa OT yrila MaJeHHs W yIJia MPEIOMICHHS OT
yria TaJeHus): IUIaHUPOBaTh HCCIEIOBaHMWE, CAMOCTOSTEIBbHO COOMpATh YCTAHOBKY,
(UKCHPOBATh PE3yJabTATHl MOJYYCHHON 3aBHCUMOCTH (PM3MYECKHX BEJMYMH B BHJE TAOIHIl U
rpauKOB, eNIaTh BEIBOJIBI IO PE3YJIbTaTaM HUCCIIEIOBaHUS;

o NPOBOJUTH KOCBEHHbIE M3MEpEeHMs (PU3NYECKHX BEJIMYMH (CPeAHssl CKOPOCTbh U
YCKOpEHHE Tela TPH pPAaBHOYCKOPEHHOM JABIKCHUH, YCKOPEHHE CBOOOIHOTO TaJCHHS,
KECTKOCTh MPY>KUHBI, KOA(P(UIIUEHT TPEHUsI CKOJIbXKEHHS, MEXaHHUUecKasi paboTa U MOIIHOCTb,
94acTOTa U MEPHOJ KoJeOaHHH MaTeMaTHYECKOro M MPYKUHHOTO MAasTHUKOB, ONTHYECKAs CHJIA
coOuparonieii  JUH3bI, PaAJUMOAKTUBHBIA  (OH): IMIAHMPOBAaTH HW3MEpEHHUs, COOUpaTh
9KCTIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHUSI, CIIEAYS MTPEIOKeHHOW HHCTPYKIINH,
BBIUUCIIATH 3HAUEHUE BEJIMYMHBI U aHAJTU3UPOBATH MOIYYEHHBIC PE3YJIBTAThl C YIETOM 3aJaHHOM
MOTPEITHOCTH U3MEPEHHUH;

o coOntofaTh MpaBWila TEXHUKM O€30IacHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
000pyIOBaHUEM;
o pasinydaTtb OCHOBHBIC IMPU3HAKH HU3YUCHHBIX (1)I/I3I/I‘-IGCKI/IX MOHCJ’IGI\/'IZ

MaTepuaibHask TOUKa, aOCOIOTHO TBEPIOE TEN0, TOUCUHBI UCTOYHHUK CBETA, JIy4, TOHKAS JINH3A,
TUTAHETapHask MOJIETIb aTOMa, HYKJIOHHAsI MOJIeTTb ATOMHOTO SIIPa;

o XapaKTCPHU30BaTh IMMPUHIUIIBL I[eflCTBPIfI HU3YUCHHBIX HpI/I60pOB U TCXHHUYCCKHUX
YCTPOMCTB C ONOpPOM Ha UX ONHUCAHUS (B TOM YHUCIE: CHOUAOMETp, JATYUKU IOJOKEHUS,
paccTosiHUST W YCKOPEHWs, pakeTa, 3XOJOT, OYKH, MEPUCKOMN, (oToamnmapar, ONTHYECKHE
CBETOBOJIBI, CIEKTPOCKOI, JO3UMETP, Kamepa BuibcoHA), MCIONB3YysS 3HAHUS O CBOWCTBAX
(bU3MYECKUX SBICHUN U HEOOXOAUMBIC (PH3UYECKHUE 3aKOHOMEPHOCTH;

° HCIIOJIB30BAaTh CXEMblI MW CXEMATUYHBIC PHUCYHKH HU3YYCHHBIX TCXHHYCCKUX
YCTPOMCTB, U3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHMUECKUX MPOIECCOB MPU PEIICHUU Y4eOHO-
MPAKTUYECKHX 3a/1a4, ONTHYECKUE CXEMBI JJISl TIOCTPOCHUST H300paKCHUH B TUIOCKOM 3€pKajie U
coOuparorieii JT1H3e;

o NPUBOJIUTh TPUMEPHI (HAXOIUTh HMHGOPMAIMIO O TPUMEpPax) MPaKTUYECKOTO
WCIIOJIb30BaHUsT (PU3NYCCKUX 3HAHUI B MOBCEJIHEBHOW XU3HU I oOecriedeHuss 6e30MacHOCTH
npu oOpameHud ¢ MpUOOpaMU M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 3JIOPOBbSI U
COOJTIO/ICHHSI HOPM 3KOJOTMYECKOT0 TIOBEACHHUS B OKPYXKAIOIIEH cpejie;

o OCYIIECTBIISATh MOUCK HH(pOpManuu (U3HUECKOro conepkanusi B MHTepHeTe,
CaMOCTOSITENIbHO ~ (OPMYJIMPYS  MOWCKOBBIM  3ampoc, HAaXOMUTh IYTH  OIpPEIEICHUs
JIOCTOBEPHOCTH TMOTY4eHHOW MH(OPMAIIMKM HA OCHOBE MMEIOIIUXCS 3HAHUHM U JIOMOTHUTEIBHBIX
HCTOYHUKOB,;

° UCIOJIb30BaTh MpPU BBHIMNOJIHEHUHM Y4YEOHBIX 3aJaHUM HayYHO-TIOMYJISIPHYIO
auTepaTypy (GpHU3MUECKOro coAep>KaHus, CIpPaBOYHBIE MaTepuasbl, pecypchl ceTu VHTepHer,
BIaJeTh NpUEMAMH KOHCIEKTHPOBAHMSI TEKCTa, IMpeoOpa3oBaHus HHOpMANMKU U3 OTHOU
3HAKOBOW CUCTEMBI B APYTYIO;
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o co3laBaTb COOCTBEHHbIE IHMCBMEHHBIE U YCTHbIE COOOLIEHMSI Ha OCHOBE
MHPOPMALIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COAEPIKaHUs, MyOJINYHO MPECTABIATh
pe3ynbTaThl IIPOCKTHOM WM MCCIENOBATEIbCKONW JEATENBHOCTH, IIPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh U3yYEHHbIM MOHATUHHBIN annapaT U3y4yaeMoro pasjena GU3HKU U COIPOBOXKIATh
BBICTYIUIEHHE ITPE3EHTALMEN ¢ yUETOM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.

COILEP)KAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®usnka u e€ poJib B IO3HAHUM OKPYKAKIIET0 MUPA.

®usnka — Hayka o npupone. ABneHus npupoasl. PU3NUECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, IEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenMUUHBL I3mepeHue Qusnueckux BennuyuH. Pusznueckue NnpudOOPHI.
[lorpemHocTs n3MepeHnii. MexayHapoHas CUCTEMA €IUHMIL.

Kak ¢usuka u apyrue ectecTBEHHbIE HAyKH M3y4aloT Npupoay. EcTecTBeHHOHAay4HbIN
METO/ IO3HaHMA: HaOIIOJIEHHE, IOCTAaHOBKAa HAY4YHOIO BOIPOCA, BBIIBUKEHHE THUIIOTE3,
SKCIIEPUMEHT [0 TMpOBEpKEe Trumore3, oObACHeHHWE HalOmogaemoro spiaeHus. OnucaHue
(U3NYECKUX SIBIICHUH C TOMOIIBIO MOJETIEH.

Hemoncmpayuu.
1. MexaHuyeckue, TEII0BbIe, FIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®usnyeckue NpuOOpPbl M Mpoleaypa MNPsMBIX HW3MEPEHUIl aHaJlOrOBBIM U

UPPOBBIM PHUOOPOM.
Jlabopamopuvie pabomot u onvimol.

1. OmnpeneneHue HEHbI EIEHUS IKaIbl U3MEPUTEIBHOTO pUodopa.

2. N3mepenue paccTossHAN.

3. N3mepenune 06bEMa KUAKOCTH U TBEPOTO TeTA.

4, OnpeneneHne pa3MepoB MajbIX TEI.

5. N3mepenune teMieparypbl IPU MOMOIIU KUIAKOCTHOIO TEPMOMETPA U JaTyUKa
TEMIIepaTyphl.

6. [IpoBenenue uccaenoBaHus MO MPOBEPKE TMIIOTE3bI: JAJBHOCTD MOJIETA IIAPUKA,

MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIIe BHICOTA ITYCKA.

Pa3pnen 2. I[lepBoHavaabHbIe CBeJCHNSI O CTPOCHUH BelleCTBA.

CtpoeHne BelecTBa: aTOMbI M MOJIEKYJbI, WX pa3Mmepbl. OMBITHL, JOKa3bIBAIOIIUE
JTUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBmkenue wyactuil BemiecTBa. CBA3b CKOPOCTHM ABWKEHHMS YacTHI[ C TEMIIEPATYPOM.
BpoynoBckoe nBmwkenue, nuddysus. BzaummoaeiicTBhe YacTHIl BEIIECTBA: NPUTSHKECHUE H
OTTaJIKUBaHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ta30B, IKUAKOCTEM U  TBEPABIX
(kpuctamuecknx) Tesl. B3auMoCBsI3b MEXIYy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX
COCTOSIHUSIX M HMX ATOMHOMOJEKYJISIPHBIM CcTpoeHUeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUMN
BOJEI.

Hemoncmpayuu.

1. Ha6mronenrne 6poyHOBCKOTO JBHIKEHUS.

2. Ha6monenne nuddy3umn.

3. HaOimoneHue sIBICHHUN, OOBSICHSIOIIMXCS MPHUTSHKCHUEM WU OTTAJKHBAHHEM

YacTHI] BELLIECTBA.
Jlabopamopnsie pabomel u onvimol.

1. Ornenka auaMerpa atoMa METOAOM PSIIOB (C UCIIOJIb30BaHUEM (hoTorpaduii).
2. OnbIThI 110 HAOTIOIEHUIO TETIOBOTO PACIIMPEHHSI Ta30B.
3. OmnbITHI IO OOHAPYKEHHIO JICHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSKECHUSI.

Pa3nen 3. /IBu:keHue U B3auMojaeiicTBUe Tell.
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Mexannueckoe JBHKeHHE. PaBHOMepHOEe M HepaBHOMEpHOE JBHXkeHHE. CKOpOCTb.
Cpenansist cCKOpoCTb ITPU HEPABHOMEPHOM JBHKEHHUH. Pacdy€T myTH 1 BpeMeHH JBUKEHUS.

SlBnenve uHepuuu. 3aKOH MHepUuU. B3aumojeilcTBue Tel Kak NpUYMHA U3MEHEHUS
CKOPOCTH JIBWKEHHsS Teld. Macca kak Mepa umHepTHOCTH Tena. [lnoTHocTs BemectBa. CBs3b
TUIOTHOCTH C KOJTMYECTBOM MOJIEKYJ B €IMHHUIIE 00bEMA BEIIECTBA.

Cuna kxak XapakTepucTuka B3aumojedcTBus Ten. Cuna ymnpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JMHAMOMETpa. SIBieHME TAroTeHuss U cuia Tsbkectu. Cuna
TSOKECTH Ha JApyrux IiaHetax. Bec Tena. HeBecomocth. CiokeHue CHIl, HampaBJICHHBIX I10
oJlHOI npsimoil. PaBHOAeWcTBYtomast cui. Cuna TpeHus. TpeHue CKOJIBKEHUS U TPEHUE MOKOSI.
Tpenue B npupoae U TEXHUKE.

Hemoncmpayuu.

1. HaOroeHne MexaHHYeCKOro IBWKEHUS Teia.

2. H3mepenune ckopoCTH MPSAMOJIMHENHOTO IBUKCHMUSL.

3. HaGmronenue siBieHus] HHEPIIUH.

4. Habnronenne n3MeHeHus! CKOPOCTH MPH B3aUMOICHCTBHUHU TEll.

S. CpaBHeHHe Macc M0 B3aUMOJIEHCTBUIO TeIl.

6. CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOM.

Jlabopamopnusie pabomel u onvimol.

1. OnpeneneHre CKOPOCTH PaBHOMEPHOTO JABMXKEHUS (LIapuKa B )KUJIKOCTH, MOJEIH
JIEKTPUUECKOT0 aBTOMOOUJISL U TaK Jlajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBKEHHs Opycka WIM IIapuka 110
HaKJIOHHOMN TIOCKOCTH.

3. OnpeneneHue MIOTHOCTH TBEPAOIO Tea.

4. OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsKeHUs (fedopMaliin) MpyKUHBI
OT NPUJIOKEHHOMN CHUJIBIL.

5. OmnbIThI, JEMOHCTPUPYIOIIKME 3aBUCHUMOCTb CHJIBI TPEHHs CKOJIBXKEHHsS OT Beca

TeJa U XapaKTepa COMPUKACAIOIINXCS TIOBEPXHOCTEH.

Pa3znea 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3os.

MaBnenne. CrnocoObl yMEHbIIEHMsT M yBEIWYEHUs JaBieHus. JlaBneHue rasa.
3aBUCUMOCTbH JaBIEHHS raza oT 00béma, Temnepatypsl. Ilepenaya naBiaeHus TBEPABIMU TellaMH,
XKUAKOCTAMU U razamu. 3akoH Ilackans. [IHeBMaTtudeckue MamvHbl. 3aBUCHUMOCTH JaBJICHUS
KHUIKOCTH  OT TriyouHsl. ['mapocratmueckuit  mapajgokc. CooOmaromuecss — COCYyJIblL.
[lM'unpaBinueckue MEXaHU3MBI.

Atmocdepa 3emsin u atMocdepHoe naBieHue. [IpUyuHbBI CyIeCTBOBaHMS BO3TYLIHON
o6onoukn 3emnu. Omwir Toppuyenmnu. M3mepenue atmochepHOro IaBieHUS. 3aBUCUMOCTH
aTMOC(EpHOro JaBJeHHUs OT BBICOTHI Haja YypoBHeM Mops. IlpubGopsl ans u3MepeHus
aTMOC(EpHOTO JTaBJICHHUS.

JlelictBrue JKMOKOCTM M Ta3a Ha INOIPYy)KEHHOE B HUX TeJO. BeITalKkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxormaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJIEHUS I'a3a OT TEMIIEPATYpPHI.

Ilepenaya naBneHus )KUIKOCTBIO U Fa30M.

Coo01maromuecs: CoCy/bl.

I'mppasnuueckuii mpecc.

[IposiBnenue necTBUsl aTMOCHEPHOTO TaBJICHHS.

3aBUCUMOCTD BBITAJKUBAIONICH CHIIBI OT 00BEMa MOTpYXKEHHOW YaCTH Tella |
IJIOTHOCTHU KUAKOCTH.

7. PaBeHCTBO BBITAIKMBAIOLLEH CUJIBI BECY BBITECHEHHOU KUIKOCTH.

8. VYcnoBue mnnaBaHus TeJ: IJIABAHME WM IOTPYXKEHUE TeJl B 3aBUCHUMOCTU OT
COOTHOILIEHUS TIOTHOCTEH TeJa U JKUAKOCTH.

Suhrwn P
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Jlabopamopnwvie pabomot u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAE OT 00BbEMaA MOTPYKEHHON B
YKUIKOCTh YaCTH TeJa.

2. OnpenenieHre BBITAJKUBAIONIEH CHIIbI, JEHCTBYIONIEH HA TEJNO, MOTPY:KEHHOE B
KUIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIECH CHWIIBI, JIEUCTBYIOIIEW Ha TEIO B
XKHUJIKOCTH, OT MaccChl TeJa.

4, OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIECH CHIIBI, TEUCTBYIOLIEH

Ha TEJIO B JKMJIKOCTH, OT 00BbEMa NOrpYKEHHONH B JKUAKOCTh YacTH TejJa M OT IUIOTHOCTHU
KHUJIKOCTH.

S. KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU M ONpEJENCHUE €€
TPY30MOIbEMHOCTH.

Pasnea 5. Pabora n MOIIHOCTBH. JHEprus.

Mexanundeckas pabota. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IlpaBmiio paBHOBecHUs
pbiuyara. IlpumeHeHune mpaBuiia paBHOBECHs pblyara K OJOKy. «30J70TO€ MPaBUIIO» MEXaHHUKH.
KII mpocTsix MexaHu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckas »Heprus. Kunerndeckas M noreHuuanbHas dSHeprud. llpespamnienue
OJIHOTO BU/Ia MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXpaHEHUsI YHEPIUU B MEXAHHUKE.

Hemoncmpayuu.

1. [IpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Onpenenenre pabOThl CUIBI TPEHUS MpPU PAaBHOMEPHOM JIBUJKEHUHM Teja IO
TOPU30HTAJIBHON MOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. N3mepenne KII/] HakTOHHOM MIIOCKOCTH.

4. N3yueHne 3aKk0Ha COXpaHEHUsI MEXaHUYECKON YHEPTUN.

8 KJIACC

Pa3nen 6. TennoBble siBIeHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOEHUs BellecTBa. Macca
U pa3sMeppl aroMOB W MOJEKyd. OTmbITB, TOATBEP)KIAIOMINE OCHOBHBIC TOJIOKCHUS
MOJIEKYJIIPHOKMHETHUECKON TEOPHH.

Monenu TBEpAOTro, KUAKOTO U ra3000pa3HOro cOocTOsIHUM BemlecTBa. Kpucramiueckue
u amopdubie Tena. OOBSCHEHHE CBOWMCTB Tra3oB, KUAKOCTEH M TBEPIABIX TEJN HA OCHOBE
TOJIOKEHUH MOJICKYJIIPHO-KUHETUYECKOW Teopuu. CMauyWBaHWE W KaNWJUISPHBIE SIBJICHUS.
TemnnoBoe pacuIMpeHHE U CKATHUE.

Temmneparypa. CBs3bp TeMIEpaTypbl CO CKOPOCTBHIO TEIUIOBOTO JIBMDKCHHSI YacCTHIIL.
Buytpennsis »Heprus. CrnocoObl W3MEHEHHs BHYTPEHHEW OHEPruM: TeIuionepenada u
coBepuieHre padboThl. Bubl Temonepeaun: TeIIONPOBOIHOCTb, KOHBEKIIHS, U3JIyYECHHUE.

KonuuecTBo TemnoTel. YaenbHash TETUIOEMKOCTh BEIIECTBA. 1eMI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIuloBoro Oananca. IlnaBnenue u oTBepJeBaHUE KPUCTALIMUYECKHUX
BELIECTB. YenbHas TerwoTa IulaBieHus. [lapooOpasoBanue u KoHAeHcauus. Vcmapenwue.
Kunenue. VYnenbHas Termora mapooOpa3oBaHUsA. 3aBUCUMOCTb TEMIIEPATyphl KHUIEHUS OT
aTMOC(EepHOTrOo AaBICHHUS.

Brnaxxnocts Bo3myxa.

DHeprusi TOMINUBA. Y IeJIbHas TEIJIOTa CrOpaHusl.

[Tpuauner pabotbl TeroBweix apurareneid KIIJ[ termmoBoro nBurarens. TertoBbie
JIBUTATENIH U 3aIIUTA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPAIICHHS SHEPIUU B TEIUIOBBIX MPOLECCAX.

Hemoncmpayuu.
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1. Habmtonenne OpoyHOBCKOTO ABHKEHHS.

2. Hab6mronenue nuddysun.

3. HaGmtoieHne siBIeHUI cMauynBaHUS ¥ KAMJUTSIPHBIX SBJICHUM.

4, HaGmroenue TenaoBoro pacumpeHus Te.

5. W3meHenue pnaBieHus Tra3a MNpH HM3MEHEHMH O0bEMAa W HArpeBaHUU WM
OXJTaKICHUH.

6. [IpaBuiia u3MepeHus TeMIepaTypsbl.

7. Bunsr Terionepenaym.

8. OxJnaxaeHue Ipy COBEPIICHUH PAOOTHI.

0. Harpeanue npu coBepiieHUN padOThl BHEITHUMU CHIIAMHU.

10. CpaBHeHue TEMI0EMKOCTEN pa3InYHbIX BEIIECTB.

11. HaOmronenue kumexnus.

12. HaGmoneHue MocTosHCTBA TEMIIEPATYPHI IPH TUIABICHUH.

13. Moienn TeIUIOBEIX ABUTATENIEN.

Jlabopamopuwvie pabomot u onvimel.

1. OnbITHI 110 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYIISIPHOTO TPUTSKESHHUS.

2. OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MM caxapa.

3. OnpITel O HAOJIIOICHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEPIBIX
TeN.

4, OnpenesneHue JaBieHHs BO3ayxa B OaJUIOHE IIIPHIIA.

S. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JABJIEHHS BO3/yXa OT €ro o0béma u
HarpeBaHUs WIH OXJIAXKICHUS.

6. [IpoBepka rumoTe3sl JTHMHEHWHON 3aBUCHMOCTH JIJTMHBI CTOJIOWKA >KHJIKOCTH B
TEPMOMETPHUUYECKOI TPyOKe OT TeMIEPaTypBhI.

7. HaGntonenne  u3MeHeHUss BHYTPEHHEM SHEprum Tejla B pe3ynbTare
TeIuIonepeay U paboThl BHEITHUX CHIL.

8. HccnenoBanue siBneHUs TeruiooOMeHa INMPHU CMEIIMBAHWU XOJOJHOM M ropsdeit
BOJIBIL.

9. OnpeneneHre KOJIMYECTBA TEIIOTHI, MOJIYYEHHOIO BOJOHM MpH TEIIOOOMEHE C
HarpeThIM METAITTMYECKUM LIUIHHIPOM.

10.  Ompenenenue yaeqbHON TEIIOEMKOCTH BEIIECTBA.

11.  HccnenoBanue nporiecca UCIIapeHusl.

12. OrnpeeneHne OTHOCUTEIHHOM BIAKHOCTH BO3yXa.

13.  Omnpenenenue yaenbHON TEIIOTH IUIABICHUS JIbJA.

Pa3zpnen 7. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI.

Onektpusanus Tena. JIBa poja 3yekTpuueckux 3apsnoB. B3aumopeilcTBue 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBUS 3apsDKCHHBIX TEJI OT BEIHMYUHBI
3apsiIOB U PACCTOSIHUSL MEXKAY TEJIAMM).

DiekTpuyeckoe noje. Hanpssk€HHOCTD AnekTpuyeckoro nois. [lpuHuun cyneprno3uuuu
ANEKTPUYECKUX TMOJICH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkrpuueckux 3apsAnoB. DJIEMEHTapHbIN 3JIeKTpuyeckui 3apsan. CrtpoeHue
atoma. [I[poBOAHUKY U AUAIIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DJIEKTPUYECKUN TOK. YCJIOBUA CYIIECTBOBAHUS DJJIEKTPUUYECKOTO ToKa. MCTOYHHMKHU
MOCTOSIHHOTO TOKa. JleWCTBUS DIIEKTPUYECKOTO TOKa (TEIIOBOE, XUMUYECKOE, MArHHTHOE).
DIIEKTPUYECKUI TOK B )KHUJIKOCTSX U ra3ax.

Onexrpuueckas unenb. Cuna Toka. OnekTpuueckoe HanpspbkeHue. ConpoTHBIEHHE
NMPOBOJHUKA. YJIETbHOE COMPOTUBICHUE BemiecTBa. 3akoH Owma Ui  ydacTKa IEnH.
[locnenoBarenbHOE U MapaJlIEIbHOE COEMHEHUE TTPOBOTHUKOB.

PaGora u MomHOCTH 3JeKkTpuyeckoro Toka. 3akoH JDxoyns—JIeHma. DieKTpuueckue
LIEMHU ¥ MOTPEOUTENN AIEKTPUIECKOM dHEpruu B ObITy. KOpoTKOE 3aMBbIKaHHE.
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IlocTosHHBIE MarHuTHl. B3amMojeicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHOE MOJIE.
MaruauTHO€e noJie 3eMJIM U €ro 3HaUeHue JUIs AKU3HU Ha 3emiie. OnbIT DOpcTeaa. MarHuTHoe mose
3JIEKTPUYECKOro TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. JIeCTBUE MAarHUTHOTO IOJIS
Ha TIPOBOJHUK C TOKOM. OJIEKTPOJBHUTATENb IOCTOSHHOTO TOKa. Vcrmosib3oBaHue
3JIEKTPOJIBUTaTENel B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanest. SIBneHue snekTpoMarHUTHOW uMHAYKuuu. [IpaBuwiio  Jlenma.
OnexkrporeHepatop. CrnocoObl TOMYyYEHUS DIIEKTPUUYECKOW SHEPruu. NEKTPOCTAHIIUK Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpayuu.

1. DNeKTpu3aIus Ted.

2. JIBa posa 31EKTpUYECKUX 3aps10B U B3aUMOJICHCTBHUE 3apsyKEHHBIX TEIl.

3. YCTpolCTBO U IEMCTBUE 3JIEKTPOCKOIIA.

4. DnexTpocTaTHuecKast UHIYKIHS.

S. 3aKOH COXpaHEHHUs AIEKTPUUECKHX 3apsiI0B.

6. [IpoBOAHMKY U TUAIIEKTPUKH.

7. MogenupoBaHie CUIIOBBIX JTUHUN 3JIEKTPUYECKOTO TOJISL.

8. HcToOuyHMKH TOCTOSTHHOTO TOKA.

9. JlelicTBUA 2JIEKTPUYECKOTO TOKA.

10.  DnexTpuyYecKuil TOK B KUAKOCTH.

11. ["a30BbIit pasps.

12.  V3mepeHHe CHIIBI TOKA aMIIEPMETPOM.

13.  H3mepeHue 3J1€KTPHUUECKOr0 HAIPSKEHNUs BOJIBTMETPOM.

14. PeocTaT n Mara3zus ConpoTHBIEHHUM.

15.  BzaumopeiicTBHE NOCTOSHHBIX MarHUTOB.

16.  MopenupoBaHHe HEBO3MOKHOCTHU Pa3IeIICHUs ITOJIFOCOB MarHHTA.

17. MopenupoBaHUe MarHUTHBIX MOJEH NOCTOSHHBIX MAarHUTOB.

18. OmeIT OpcTena.

19. MarHurtHoe noje Toka. DJIEeKTPOMarHur.

20.  JleiicTBME MarHUTHOTO TOJISl HA IPOBOJHHUK C TOKOM.

21.  DnexTpojBUTaTENb MOCTOSHHOTO TOKA.

22.  HccnenoBaHue SIBICHHS IEKTPOMArHUTHON HHIYKIIUH.

23. OnbiTel @apagest.

24, 3aBUCHUMOCTh  HampaBiICHUS  HMHIYKIMOHHOIO TOKa OT  YCJIOBUH  €ro
BO3HUKHOBEHHUS.

25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomel u onvimel.

1. OnpiTel 1O HAOMIOAEHUIO  AJEKTpU3alMM  Tell  HUHAYKIMEW U 1Ipu
COIPUKOCHOBEHHUHU.

2. HccnenoBanue AeicTBUS 2IEKTPUYECKOTO 110JI Ha IPOBOJAHUKU U TUDJIEKTPUKH.

3. C6opxka u mpoBepka pabOThI NMEKTPHUUECKON LIETH MOCTOSTHHOTO TOKA.

4. W3mepenue u peryiupoBaHue CUiIbl TOKA.

5. W3mepenue u peryiaupoBaHue HANpsHKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIErO0 Ye€pe3 Ppe3ucTop, OT
COIIPOTHBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh 3JIEKTPHUUECKOTO COIPOTHBICHHUS
IIPOBOJAHMKA OT €T0 JJIMHBI, TUIOIIAI1 IIONIEPEUYHOr0 CEYEHUS U MaTepHala.

8. [IpoBepka npaBuiia CI0XKEHUS HAPSKEHUH MPH TOCIIEI0BATEIBHOM COEIUHEHNN
JIBYX PE3UCTOPOB.

9. [TpoBepka nmpaBuiIa i CUIIbI TOKA ITPU NapajuIeIbHOM COEIMHEHUN PE3UCTOPOB.

10. Onpenenenre padboThI AIEKTPUIECKOT0 TOKA, HITYIIETO Yepe3 PE3UCTOp.
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11. OHpeI[CJ'ICHI/Ie MOIITHOCTH 3JICKTPUUYCCKOT'O TOKA, BBIACIISIEMOI Ha pe3ucTOpe.

12.  HccnemoBanwe 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO Yepe3 JaMIIOYKy, OT
HaIIpsDKEHUS Ha HEH.

13.  Ompenenenne KIIJ] HarpeBates.

14.  HccnenoBaHue MarHUTHOTO B3aUMOEHCTBUS MOCTOSTHHBIX MAarHUTOB.

15.  3y4yeHwe MarHMUTHOTO TIOJS ITOCTOSIHHBIX MAarHUTOB TPU HX OOBEIUHEHUU H
pa3JeseHun.

16.  UccnenoBanue AeHCTBUS 2JIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThl, 1€MOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbl B3aUMOJEHUCTBHUSA KaTYLIKU C
TOKOM M MarHuTa OT CHUJIbl TOKA M HAIIPaBJIEHUS TOKA B KaTYIIKE.

18.  M3yuenue aeWcTBUS MarHUTHOTO IOJISI HA IPOBOJHHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue paboThl SJEKTPOIBUTATEIIS.

20.  Usmepenue KII/] anexTponBUraTenbHOi yCTaHOBKH.

21.  OnbITBl MO  MCCIENOBAHMUIO  SIBJICHUS  DJIEKTPOMATHUTHOM  MHAYKIMH:
HCCIIEI0BaHUE U3MEHEHUH 3HAUEHUS U HAIIPaBJICHUs MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexannueckue siBJICHUS.

Mexanundeckoe nBHxeHHE. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOr0 JBW)KEHMs. PaBHOMEpHOe IpsMOIMHENHOE JBHXKeHHE. HepaBHOMepHOe
npsIMOJIMHENHOE NBM>KeHHE. CpelHsiss U MIHOBEHHAas CKOPOCTh Tejla NPHU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOyckOpeHHOEe mpsMoinHelHHoe JBkeHHe. CBOOOIHOE TMajeHHeE.
Omnprtel [Nanunes.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. [lepuon u yactota oOpaimienus. JIunelinas u
YTJI0Bask CKOPOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHUE.

[TepBsiii 3akoH HeroroHa. Bropoii 3akoH Hetorona. Tperuit 3akoH Herotona. [IpuHnmn
CYNEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHJIa TPEHUSl CKOJBXEHHS, CHJIa TPEHUs
MIOKOSI, IPYTU€ BUJIbI TPEHMUS.

Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO IMaJeHUs.
JBuwxenne 1utaner Bokpyr Connma. IlepBas kocMmuueckast ckopocTs. HeecoMocTs u
[Ieperpys3KHu.

PaBHOBecue maTepuasibHONW TOUKH. AOCONMIOTHO TBEpHOE Teyo. PaBHOBecwe TBEPAOTO
TeJla ¢ 3aKPEIUIEHHOM OChIO BpaleHuss. MoMeHT cuiibl. LleHTp TskecTu.

Nmnynec tena. M3menenune ummnyinbca. MMiynbe cuiibl. 3aKOH COXpaHEHUS! MMITYJIbCA.
PeakTuBHOE ABUKCHUE.

Mexanudeckass pabota U MOIIHOCTh. PaboTa cui TsbkecTH, ynpyrocTt, TpeHus. CBsi3b
sHepruu U paboTel. lloTeHumanbHas SHEeprus Teja, MOJHATOrO HAJ TOBEPXHOCTHIO 3EMIIH.
[TorenmmanpHas sHEeprus cxaTol npyxunbl. Kunetnueckas sneprud. Teopema 0 KHHETUYECKOH
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOW IHEPTUU.

Hemoncmpayuu.

1. HaGntogenne MexXaHMYeCKOTO JABIDKEHHMS Tela OTHOCUTENBHO pa3HBIX Tel
OTCU€Ta.

2. CpaBHeHue nyTell M TpaceKTOpUM JBMXKEHHMS OJHOTO MW TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

3. N3mepenne CKOpoCTU U yCKOPEHMSI IIPSIMOJIMHEWHOTO IBUKEHHUS.

4. HccrnenoBanne NPpU3HAKOB PABHOYCKOPEHHOT'O IBUYKEHUS.

S. HaGmronenue nBMXeHHS Tela M0 OKPYKHOCTH.

6. HaOxnroneHne MexaHWYeCKHUX SIBJICHUM, MNPOMCXOJAIIMX B CHUCTEME OTCUéTa

«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKEHHH OTHOCUTENIbHO KaOMHETa (PU3HKH.
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7 3aBUCHMOCTb YCKOPEHHMS T€Ja OT MacChl TeJla U IEHCTBYIOIIEH Ha HETO CHJIBL.
8. Habutoienne paBeHcTBa CUJl IPU B3aUMOJIEHCTBUU Tell.
9 N3meHeHune Beca Tenla Ipu yCKOPEHHOM JBUKEHUU.

10. [lepenava nmmynbsca npu B3aMMOJECHCTBUM TEIL.

11.  IlpeoGpa3oBaHus SHEPTUM MIPH B3aUMOIEHCTBUHU TEII.

12. CoxpaHeHue UMITyJIbca PU HEYIIPYTOM B3aNMOJEHCTBUN.

13.  Coxpanenue uMmynbca npu abCOIIOTHO YIIPYTOM B3aUMOACHCTBUM.

14. HaG6mronenne peakTMBHOTO IBHYKCHHUS.

15. CoxpaHeHue MEXaHU4EeCKOH SHEPrUuH MPHU CBOOOIHOM TaICHUH.

16. CoxpaHeHME MEXAaHWUYECKOW HSHEPruM NpH ABWKCHHM Teja IMOoJ JEHCTBUEM
MIPYKUHBI.

Jlabopamopnusie pabomel u onvimol.

1. KoHcTpynpoBanue Tpakta Juist pa3roHa U JalbHEUIIEr0 PaBHOMEPHOIO JBUKECHHUS
LIAPUKA WU TEJICKKH.

2. Onpenenenue cpeaHe CKOPOCTH CKOJIBKEHHsI OpycKa WM JIBUKEHHS IIapHUKa 110
HAKJIOHHOH TNIOCKOCTH.

3. OnpeneneHre yCKOpeHMsl Tejla MpU paBHOYCKOPEHHOM JIBUKEHUM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBUKEHHUU
0e3 HayaJIbHON CKOPOCTH.

S. [IpoBepka TUMOTE3BI: €CIU MPH PABHOYCKOPEHHOM JBWKECHHM Oe3 HadalbHOU

CKOpPOCTH IIYTH OTHOCATCA KaK Pl HEUYETHBIX YUCCJI, TO COOTBCTCTBYIOIIUC IIPOMEIKYTKH
BPEMCHHU OJWHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHUSI CKOJIBKEHUSI OT CHJIBI HOPMAJIBHOTO
TaBIICHUS.

7. Onpenenenue ko3P PUINEHTA TPEHUS CKOIbKEHHSL.

8. OmnpeneneHne KECTKOCTHA NPY>KUHBIL.

9. Ompenenenrie pabOThl CHIBI TPEHUS NPH DPAaBHOMEPHOM [BM)KEHHH Tela IO
TOPH30HTAIEHOW TIOBEPXHOCTH.

10.  Omnpenenenue paGOThI CHIIBI YHOPYTOCTH NPH MOABEME Ipy3a C HCIOJIb30BAaHUEM
HETIOJIBM)KHOTO U TIOABIKHOTO OJIOKOB.

11.  M3yyeHue 3aKOHA COXPAHEHUS SHEPTHH.

Pasznen 9. Mexannueckne Koj1e0aHUSA ¥ BOJTHBI.

KonebarensHoe nBuxeHne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUWil: Mepuoj, 4acrTora,
aMIuTyna. MareMaTudecKuil W NpPYKUHHBIA MasTHUKH. [IpeBpamieHune »sHeprum npu
KoJ1e0aTeIbHOM JIBUKECHHUU.

3aryxaromue kosnebdanus. BoiHyxaennsle konebanus. Pesonanc. Mexanuueckue BOJIHBI.
CaoilicTBa MexaHn4eckux BoJiH. [IpoJosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacnpocTpaHeHusl. MexaHM4eCcKue BOJIHBI B TBEPIOM TeJ€, CEICMUYECKNE BOIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa ToHa. OTpakenue 3Byka. MH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habntonenue xonebanuil Te moJ 1eHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Ha6mronenue konebanuii rpy3a Ha HUTH M Ha TIPY>KHHE.

HabGmtoieHne BBIHYXIEHHBIX KOJIeOaHUI U pe3oHaHca. &

Pacripoctpanenue mpoAoabHBIX U MOMEPEYHBIX BOIH (HA MOJEIH).
Habmtonenne 3aBUCMIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

JIaﬁopamopre padomul u onvimel.

1. OnpeneneHue YacToThl U Meproia KojaeOaHuil MaTeMaTHYeCcKOro MasiTHUKA.

2. OmnpeneneHre 4YacTOTHI U MEpHOAA KOJIeOaHUH MPY>KUHHOTO MAasTHUKA.

ISR
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3. HccnenoBanne 3aBUCUMOCTHU nepuoaa KoJieOaHui MOABCUICHHOI'O K HUTHU TI'py3a
OT OJIMHBI HUTH.

4. HccnenoBanue 3aBUCMMOCTH Iepuoja KoJeOaHUM NpPYKMHHOTO MasTHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpUOia KOleOaHU rpy3a, MOABEIICHHOIO K HUTH, OT
Macchl Ipy3a.

6. OnbIThl, JAEMOHCTPHUPYIOLIHE 3aBUCHUMOCTb IEpPHOAA KoOJeOaHUH MNpYXKHHHOTO
MasTHUKA OT MacChl IPy3a U )KECTKOCTH NPY>KUHBL.

7. N3mepenune yckopeHHst CBOOOIHOTO MaCHUSI.

Paznen 10. DnekTpoMarHuTHOE 1MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHUTHOE MoJie. JJIEKTPOMAarHuTHbIE BOJHBI. (CBOMCTBAa 3JIEKTPOMATHUTHBIX
BouH. llIkana snekTpoMarHUTHBIX BOJIH. Vcronb3oBaHue 37€KTPOMAarHUTHBIX BOJH ISl COTOBOM
CBSI3H.

DJeKTpoMarHuTHas nmpupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMATHUTHBIX BOJH.

2. BonHoBbIe cBolicTBa CBETA.

Jlabopamopnusie pabomel u onvimel.

1. N3yuenne cBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIIBI0O MOOMIIBHOTO TenedoHa.

Pa3zpnen 11. CBeToBbI€e sIBJICHHS.

JlyueBass monenb cBera. Mcrtounuku ceeta. [IpsMosiMHENTHOE pacnpOCTpaHEHHUE CBETA.
3atmenus CosHia u JIyael. Otpaxenue cBeta. [Imockoe 3epkaio. 3aKOH OTpa)kKeHHUs CBETA.

[Ipenomnenue cBeta. 3akoH npenomiieHus ceera. [loaHoe BHyTpeHHee OTpaKeHHE CBETA.
Hcnonp3oBaHne MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITUYECKUX CBETOBOJAX.

Jluaza. Xon mydedt B smH3e. Onrtudeckas cuctema (oToammapara, MHUKPOCKONA M
Teneckomna. [ a3 kak ontudeckas cucteMa. bin3opykocTs U 1adbHO30PKOCTb.

Paznoxenne Oenmoro cera B cmektp. OnbiTel HproToHa. CloXeHHE CHEKTPabHBIX
uBeToB. /lucnepcus cBera.

Hemoncmpayuu.

1. [IpssMonuHEHOE PaCIPOCTPAHEHHUE CBETA.

2. OtpaxxeHue cBeTa.

3. [Hony4yenue n300pakeHU B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

4. [Ipenomnenue ceera.

5. OnTHyeckuil CBETOBO.

6. XoJ nydeit B coOMparomiei JInH3e.

7. Xoz J1ydel B pacceuBarole JIMH3E.

8. [Tonyuenue n300paxeHUi ¢ TOMOIIBIO JIUH3.

9. [punun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mogens riiasa.

11.  Pa3noxenwue 6en0ro CBETa B CHEKTP.

12. [Tonmy4yenue 6e0ro cBeTa Mpy CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwvie pabomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YyIJia OTPaXKEHUS CBETOBOTO JIy4ya OT yIJia MajeHUsl.

2. N3yuenne xapakTepUCTHK U300paXeHUs IPEAMETa B IIJIOCKOM 3epKaJe.

3. HccnenoBanne 3aBUCHUMOCTH yria TMPEJIOMJIEHHMS CBETOBOTO Jyda OT YrIia
NaJICHUs Ha TPAHUIIE «BO3IYX—CTEKIION.

4, [Tonmy4yenune n300pa>keHUl ¢ TTOMOIIBIO COOUPAIOIIEH JTUH3HI.

S. Onpenenenrie GOKYCHOTO PaCCTOSHUS U ONTHYECKON CHIIBI COOMPAIOIIEH JIMH3HI.

6. OnbITHI 110 Pa3IoKEHUI0 OEI0ro CBeTa B CIEKTP.
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7. OnBITH IO BOCHIPUATHIO [[BETA MPEAMETOB MPU MX HAOIIOJEHUHN Yepe3 1BETOBBIC
(GUIBTPBI.

Pa3nen 12. KBantoBble sIBJIeHHUS.

OmnsiTel Pezepdopaa u rmianerapHast Mmoens aroma. Mogens aroma bopa. Ucnyckanue u
MOTJIONIeHUE cBeTa aToMOM. KBaHThI. JIMHEHYaThle CIIEKTPHI.

PannoaktuBHOCTE. Anbda, Oeta- m ramma-uznydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyxinonnas mopnens aromHoro sigpa. M3oromsl. PannoaktuBHble npeBpaineHus. Ilepuon
roytypacnaja aTOMHBIX sIJIEp.

SnepHble peakuuu. 3aKOHbBI COXPAaHEHUS 3apsJ0BOI0 U MAaCCOBOIO YHCE. DHEPrus CBA3U
aTOMHBIX sjaep. CBs3p maccel M dHepruu. Peakuuum cuHTe3a u aeneHus suep. VcTodyHukn
sHepruu CoJiHLa U 3BE3 .

Snepnas sHepretuka. JledcTBUS paguOaKTUBHBIX U3JyYEHUN Ha )KUBBIE OPTraHU3MBbI.

Hemoncmpayuu.

CrexTpsl N3JIy4eHHs U MOTJIOLIEHHUS.

CrieKTphl pa3auyHbIX T'a30B.

CrnexTp Boopoaa.

Hab6mronenue TpexoB B kamepe BuibcoHa.

PaGota cuéTunka HOHU3UPYIOMINUX U3TYUCHHI.

Peructpanus uzinydenusi IpUpOAHBIX MUHEPAJIOB U MPOTYKTOB.
./Iaﬁopamopnbte paodomwt u onvimol.

IS

1. Habnronenne CriionHpIX U IMHEHYaThIX CIEKTPOB U3ITyYCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHHE SHEPTUH YacTHUIIBI TI0 TOPMO3HOMY IyTH (TI0
¢dororpadusim).

3. N3mepenue pagnoakTuBHOTO (hoHA.

IToBTOpUTE/IBLHO-00001AO LN MOYIb.

[ToBTOpUTENHHO-0000IIAIONIMI  MOAYNIb TNpEeAHa3HAaYeH Uil CHCTEMaTHU3aluu |
0000IIeHNsT TPEAMETHOTO COJICPKAHMSI M OTIBITA e TEILHOCTH, TPHOOPETEHHOTO NP U3YYCHUN
BCET0 Kypca (PM3MKH, a TaKXKe JAJIs MOATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢bu3nke st 00yJarOUINXCsl, BRIOPABIINX ATOT y4eOHBINA TIPEIMET.

IIpy w3ydyeHMHM [aHHOTO MOZYJSI PEAIU3YIOTCSI M CUCTEMATU3UPYIOTCS  BHJbI
NEeSTENIbHOCTH, HAa OCHOBE KOTOpPBIX OOECHeuMBaeTCs JOCTUKEHHE MPEAMETHbIX U
MeTanpeIMETHBIX IUIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs, (POPMHUPYETCS €CTECTBEHHOHAayuHas
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB MCCIIEIOBAHUS SBJICHUNH HPHUPOJIBI U TEXHUKH,
OBJIQICHUE YMEHHUSAMHU OOBACHATh (PU3MUECKUE SIBICHUS, NPUMEHSS IOJIyYeHHbIC 3HAHMUSA,
pemaTh 3a/1ayM, B TOM YUCJIE KaUeCTBEHHbIE U KCIIEPUMEHTAIbHBIE.

[IpyHUIMNINATBHO [AEATEIBPHOCTHBIM XapakTep OaHHOIO pasleia pealnu3yercs 3a CUET
TOTr0, YTO 0OYYaIOLIUECs BHIMOIHSIOT 33aHUs, B KOTOPBIX UM IIpeAJaraeTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHMH pACMO3HABaTh W HAYYHO OOBIACHATH (pu3MuecKue
SABJICHUA B OKPYKAIOLIEH MPUPOJE U TOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HayYHbIE METOJIbI UCCIICIOBAaHUS (PU3MUECKUX SBICHUH, B TOM YHUCIIE IS
IIPOBEPKH I'MIIOTE3 U MOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHAT, Hay4yHble OCHOBbI Hamboyiee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUH, HalpuMep, MPAKTUYECKOr0 MCIIOJIb30BaHMsl Pa3IMYHbIX UCTOUHMKOB SHEPIHMM Ha
OCHOBE 3aKOHA IIPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KUIIACC

n/n

HaumenoBanue
pa3iesioB U TeEM
MPOrpaMMbl

KoanuyecTBo 4acos

Bcero

KonTpoabHbie
padoThI

IIpakTH4yeckue
padoThI

Ilnanupyemsblie
o0pa3oBaTejibHbIE
pe3yJabTaThl U3y4YeHHUst
pa3neia (JIMYHOCTHBIE,
MeTarnpeIMeTHBbIE,
npeIMeTHbIE)

DJIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/bHbIE

pecypcbl

Pa3nes 1. @u3nka u e€ pojib B IO3HAHNH OKPYKAKLIEro MUpPa

1.1

®dusuka - HayKa o
pupoe

BrisiBiIeHHE pa3nuuuii MEXIY
(hHM3UYeCKIMH U
XUMHYECKUMHU MTPEBPAIICHUIMHU.
PacnioznaBanue u
Kiaccupuranus GU3HIECKUX
SIBIICHUI: MEXaHUYIECKUX,
TEIUIOBBIX,

3JIEKTPUYECKHUX, MATHUTHBIX U
CBETOBBIX.

[IpoBoauTs HAOTIOMCHUS U
OIIBITHL, 0000IIATh U AeNaTh
BBIBO/IbI

bu6anoreka LIOK
https://m.edsoo.ru/7f416194

1.2

dusnueckre BEINYNHBI

OnpeneneHue LEHbl ASIECHUS
HIKaJIbI

M3MEpHUTEIHHOTO TTpHOopa.
N3MepeHre TuHENHbBIX pa3MepOB
TEI U

MIPOMEKYTKOB BPEMEHU C YUETOM
MOTPEIIHOCTEN.

Nsmepenne 00bEMa KUIKOCTH U
TBEPJIOTO TENA.

U3mepenue Temmneparypsl Ipu
[IOMOIIU

KUAKOCTHOI'O TEPMOMETPA U
JaTYMKa

TEeMIIEpPaTyphl.

BrimmosiHenne TBOPYCCKUX

bubmmoreka [JOK
https://m.edsoo.ru/7f416194
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3a/laHui 1O TOUCKY

croco00B U3MEPEHUS] HEKOTOPBIX
(hm3ugecKux

XapaKTepPUCTHK, HATIPUMED,
pa3MepoB MaJIbIX

00BEKTOB (BOJIOC, IPOBOJIOKA),
YIaIEHHBIX

00BEKTOB, OOJIBIINX PACCTOSIHUH,
MaJIbIX

MPOMEKYTKOB BPEMEHH.
OO6cyxeHue

MpeIaraeMbIX CIIocO00B

EcrecTBeHHOHay4HBIN
METO/] TO3HAHUS

1.3

Briasukenue rurnores,
OOBSCHSIONMINX TIPOCTHIC
SIBJICHUS, HAIIpUMeEp:

— [I0YEMY OCTaHABJIMBACTCS
JBIKYIIECCS

110 TOPU3OHTAILHOU
MIOBEPXHOCTH TEJIO;

— TIOYEeMY B KapKYIO TIOTOTy B
CBETJION OfIeXk e

HPOXJIaJHEN, 4eEM B TEMHOM.
[Ipennoxenue

croco0O0B MPOBEPKH THITOTES.
[IpoBenenue uccnenoBanus Mo
IIPOBEPKE KAKOM-

MO0 THUTIOTE3HI.

ITocTpoeHue npocrermmx
Mojiernel (PU3NIeCcKuX
SIBJICHUH (B BUJIE PUCYHKOB HJIH
CXEM), HalpuMep

MajicHUE TMPEIMETa;
MPSMOJIMHEMHOE
pacmpocTpaHeHHUE CBETa

butmmoreka [IOK
https://m.edsoo.ru/7f416194

Hroro no paszuneny 6

Pasnea 2. IleppoHayaibHble CBeleHUs O CTPOCHHH BellecTBA
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2.1

Crtpoenue BemiecTna

Habmonenne n nHTEpIIpeTays
OTIBITOB,

CBUJCTEIILCTBYIOIINX 00
ATOMHO-MOJICKYJISIPHOM
CTPOCHHH BEIECTBA: OIBITHI C
pacTBopeHHeM

Pa3IMYHBIX BEUIECTB B BOJIC.
OrieHKa pa3MepoB aTOMOB U
MOJIEKY

C HCIIONIb30BaHueM (poTorpaduid,
MOJTY4YEeHHBIX

Ha AaTOMHOM CHJIOBOM
Mukpockore (ACM) —
nmabopaTopHas paboTa 1o TeMe:
«Ouenka

JaMeTpa aToMa METOJIOM PSJIOB
(¢ BCIoIB30BaHUEM
(dhoTorpadmuii)y.

OmpenencHue pa3MepoB MaJbIX
Teln

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

2.2

JIBrxeHue u
B3aUMOJICHCTBUE YaCTHL]
BEIICCTBA

Habnronenue u o0ObICcHEHHE
OpPOYHOBCKOTO

NBWOKEHUS U sBiieHUs nuddy3uu.

[IpoBenenne u 00bICHEHUE
OIIBITOB

10 HAOJIOJICHUIO TETJIOBOTO
pacIIMpeHus ra3os.
[IpoBenenue 1 0OBsICHEHHE
OIIBITOB TIO

0OHAPYKEHUIO CHIT
MOJIEKYJISIPHOTO NPUTSHKEHHS
Y OTTAJIKUBAHUSI

bubmunorexa LIOK
https://m.edsoo.ru/7f416194

2.3

ArperatHble COCTOSIHUS
BelIECTBa

Ommcanue (¢ UCIOJIb30BaHUEM
MIPOCTHIX

MOJIeIIeii) OCHOBHBIX Pa3INunii B
CTPOCHHU Ta30B,

JKUJKOCTEH U TBEPABIX TEJ.

but6mmoreka [IOK
https://m.edsoo.ru/7f416194
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OOBbsIcHeHne MaJiol
CKUMAEMOCTH JKHIKOCTEH U
TBEPBIX TEN, OOJBIION
C)KMMAEMOCTH T'a30B.
OO0BbscHEHNE COXpaHEHUS
(hOpMBI TBEPABIX TEN U
TEKY4eCTH JKUIKOCTH.
[IpoBeneHme OMbBITOB,
JTIOKA3ELIBAOIINX, YTO

B TBEPJIOM COCTOSIHUH BOJIBI
YACTHUIEI HAXOISATCS

B CpEIHEM JallbIe JpyT OT
npyra (IJI0THOCTh

MEHBIIIE), 9eM B KHUIKOM.
YcTaHoBIIEHNE B3aMMOCBSI3H
MEXIY

0COOCHHOCTSIMU arperaTHhIX
COCTOSTHHMI BOJBI 1
CYIICCTBOBAaHUEM BOJHBIX
OpraHu3MOB

(MC — 6uonorusi, reorpadus)

Hroro no pazneny

5

Paznen 3. J/IBukenne u B3auMojieiicTeue

TEJ]

3.1

Mexannueckoe NBUKEHUE

HccnenoBanrie paBHOMEPHOTO
JIBIDKEHUS,

OTIpe/ieJIeHNE ero MPU3HAKOB.
Habmonerrne HepaBHOMEPHOTO
JBIDKCHUS U OINIPEICIICHUE ero
OTJIMYMA OT pABHOMEPHOT'O
JIBUKEHUS.

Ornpenenenue CKOpocTu
PaBHOMEPHOIO

JBYDKEHUS (IaprKa B KHUIKOCTH,
MOJeNnu

JIEKTPUIECKOTO aBTOMOOWIIA 1
T.J.).

bubmmoreka [JOK
https://m.edsoo.ru/7f416194
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Omnpenenenne cpeaHeil CKOPOCTH
CKOJIbYKEHUSI

OpycKa WM MapuKa 1o
HAaKJIOHHOW MJIOCKOCTH

Peuienne 3a1a4 Ha onpeneneHue
IIyTH, CKOPOCTH U BPEMEHHU
PaBHOMEPHOT'O JABUKEHHUA.
AHanm3 rpaduKoB 3aBHCUMOCTH
IyTH U CKOPOCTH OT BPEMEHHU

3.2

HNuepuus, macca,
IUIOTHOCTD

OOpbsacHeHme 1
MPOTHO3UPOBAHUE SBJICHUH,
00yCITOBIIEHHBIX MHEPITHEH,
HarpuMmep, 4T0

[IPOUCXOUT IIPU TOPMOKEHUU
WJIH PE3KOM

MaHeBpe aBTOMOOHJIS, TOUYeMy
HEBO3MOKHO

MT'HOBEHHO IPEKPATUTH
JBIKCHUE HA BEJIOCUIICIC

WJIM CaMOKaTe U T. II.
[IpoBeaenuie 1 aHaNU3 OMBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE
CKOpOCTHU

JIBIDKEHUS Tejla B pe3yJibTare
JEUCTBUS HA HETO APYIUX TENl.
Peuienue 3agau Ha onpenencHue
MAacchl Tela, ero 00béMa u
IINIOTHOCTH.

[IpoBenenuie u aHanu3 ONbITOB,
JEMOHCTPUPYIOIINX
3aBUCUMOCTb U3MEHEHUS
CKOPOCTHU TeJIa OT €ro Macchl P
B3aUMOJICHCTBHUHU TEII.
U3mepenue maccel Tena
Pa3IUIHBIMA CITOCO0aMHU.
OnpeneneHue WIOTHOCTU TENA B
pe3ynbTare

butmmoreka [IOK
https://m.edsoo.ru/7f416194
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M3MEpEeHHs ero Macchl 1 00bEMa

3.3

Cwnna. Buasr cuin

14

N3yuenue B3anMoaeicTBUS Kak
MIPUYHHBI

M3MEHEHHsI CKOPOCTH TeJla WK
ero aedopMaliuu.

Ornucanue peaabHbIX CUTYaLUM
B3aHUMOJICUCTBUS

TeJ C TIOMOIIBI0 MOJIETIEH, B
KOTOPBIX BBOJIUTCS

MOHATHE W N300paKEeHNE CHIIBI.
WzyueHne cuiibl ynpyrocTH.
Uccnenosanue

3aBUCHMOCTH CHJIBI YIPYTOCTH
OT Y/JTMHEHUS

PE3WHOBOIO IIHYpa WU
MIPY>KUHEI (C TTIOCTPOCHUEM
rpaduka).

AHaM3 MPaKTHYECKUX
CHUTYAIIHii, B KOTOPBIX
MPOSIBJISICTCS JICHCTBHE CHITBI
ynpyrocta (YIpyrocth mMsda,
KpPOCCOBOK, BETOK JiepeBa

u Jp.).

AHaJn3 cUTyaIui, CBSI3aHHbIX C
SIBIICHUEM

TATOTCHUSL.

OO0BbsicHEHNE OpOUTATTLHOTO
JIBHOKCHUS TITAHET

C HMCIIOJTb30BAaHUEM SBIICHUS
TATOTEHUS M 3aKOHA

WHEPIINH.

N3mepenue Beca Tena ¢
MTOMOIIIBIO THHAMOMETDA.
Ob6ocHoBaHuE 3TOTO criocoda
M3MEPEHHUS.

AHanu3 v MOJICITHPOBAHNE
SIBIICHUS] HEBECOMOCTH.

bubmuoreka [JOK
https://m.edso0.ru/7f416194
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DKCIeprUMEeHTAIbHOE MTOJTydIeHNE
npaBwia

CITO’KEHUS CHJI, HAIlPaBJICHHBIX
BJIOJIb OJHOU MPSIMOiA.
OrmpenencHue BEITHINHBI
PaBHOJEHCTBYIOLIEH CHUIL.
W3yuenue cuiiel TpeHus
CKOJIbYKEHHUS U CHUTBI

TPEHUSI TTOKOSI.
HccnenoBanne 3aBUCUMOCTH
CHJIBI TPCHUS

OT CHJIBI TaBJICHUS M CBOICTB
TPYUIUXCS

MOBEPXHOCTEH.

AHanu3 NpakTHYECKUX
CUTyalui, B KOTOPBIX
MPOSIBJISICTCS ACHCTBHUE CHIIBI
TpEeHHUS,

UCTIOJIB3YIOTCSI CIIOCOOBI €€
YMEHBIICHUSI W
yBenu4yeHus (KaTaHUe Ha JIbDKaX,
KOHbBKax,

TOPMOXECHHE aBTOMOOHJIS,
WCTIOJIH30BaHKE

MO IITUITHUKOB, TIAaBaHKE
BOJIHBIX KHBOTHBIX

u ap.). Perrenue 3amau ¢
WCTOJIb30BaHUEM

(dbopmyn s pacuéra CHUITBI
TSKECTH, CHIIBI

YOPYTOCTH, CHITBI TPEHUS

Hroro no pazneny

21

Pa3znea 4. /laBjieHne TBEPABIX TeJl, )KMIKOCTEH U ra3oB

4.1

Hasnenue. [lepenaua
JABJICHUS TBEPIBIMU
TCJIaMHU, XXUJKOCTAMHU U

3

AHanms 1 00BICHEHUE OILITOB U
MPAKTHYECKUX
CUTyalui, B KOTOPBIX

bubommoreka [JOK
https://m.edsoo.ru/7f416194
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4.2

razamMumu

Z[aBJ'IeHI/IC KHUIKOCTHU

MIPOSIBIISIETCS CHIIA
JaBJICHHUS.

O6ocHOBaHKE CTIOCOOOB
YMEHBIICHHS 1
YBCINYCHUA TaBJICHUA.
Wzyuenue 3aBUCHMOCTH
JIaBIICHUS Ta3a

0T 00BEMa U TeMIIepaTyphl.
Nzyuenue ocobeHHOCTEH
nepeaadn JaBIeHHs
TBépI[I)IMI/I TCJIaMH, )XUJKOCTAMUA
U Ta3aMu.

ObocHOBaHUE PE3YIBTATOB
OIIBITOB

0COOEHHOCTSIMH CTPOCHUS
BENIECTBA B TBEPIOM,
XKHUJKOM U ra3000pa3HOM
COCTOSIHUSIX.
OKcIepUMEeHTaIbHOE
JI0Ka3aTelbCTBO 3aKOHA
[Tackans.

Pewenue 3anau Ha pacuér
JIaBJIeHUs] TBEPAOTO Tena

HccnenoBanue 3aBUCUMOCTH
JIABJICHUS )KUJKOCTH OT TITyOUHBI
TMOrpy>KCHUA U IJIOTHOCTH
KUAKOCTH.

Habmonenue n o0bsicCHeHHE
TUAPOCTATUUECKOIO
napaaokca Ha OCHOBE 3aKOHA
[Tackans.

Nzydenue cooOmarmumxcs
COCYZOB.

Pemenue 3aga4 Ha pacuér
JABJICHUSI )KUJIKOCTH.
OOBsiCHEHME TIPUHIUTIA
JeiCTBUs

bubnunorexa LIOK
https://m.edsoo.ru/7f416194
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THAPABIMYECKOTO TIpecca,
MTHEBMATHUECKUX

MalInH.

Ananus u 00bsCHEHHE
MMPAKTHYCCKUX CHTyaHHﬁ,
JIEMOHCTPUPYIOIIUX TPOSIBICHHUE
JaBIICHUS

KHUIAKOCTH 1 3aKoHa [Tackais,
HarpuMep

MPOIIECCOB B OPraHU3Me MpH
rJ1yOOKOBOTHOM

HBIPSTHUN

4.3

ATMmochepHoe aBieHne

OKcIepUMEeHTaIbHOE
o0HapyKEeHHE

arMoc(epHOTo JaBiIeHHUS.
AnHanm3 1 00BSICHEHNE OITBITOB U
MPAKTHYECKUX CUTYaIUH,
CBSI3aHHBIX C JEUCTBUEM
arMoc(epHOTOo JaBiIeHHUS.
OO0®bscHEHHE CYIIECTBOBAHMUS
arMocdepsl

Ha 3emJie ¥ HEKOTOPBIX IIaHeTax
W eé

OTCYTCTBHSI Ha JIPYTUX TUIAaHETaX
u Jlyne.

OOBbsicHEHUE U3MEHEHUS
TUTIOTHOCTH atMoc(epsI

C BBICOTOM U 3aBUCUMOCTH
aTMochepHoTo

JTaBJICHUS OT BBICOTHI.

Pemenue 3a1au Ha pacuér
aTMoc(hepHOro

JTABJICHUSI.

N3yuenue yctpoiicTa
OapomeTpa-aHeponaa

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

4.4

JleicTBHE KUAKOCTH U

DKCIIepUMEHTAIEHOE
o0Hapy)KEeHHE ACHCTBUS

but6mmoreka [IOK
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rasa Ha IOrpyX¢HHOE B
HUX TEJIO0

JKUIKOCTH W Ta3a Ha
NOTPY>KEHHOE B HUX TEJO.
OmpenencHue BHITATKUBAIOIICH
CHJIBI,

JIEUCTBYIONIEN Ha TENO,
HOTPYKEHHOE

B JKUIKOCTb.

[IpoBenenne u oOCyxIeHUE
OIIBITOB,

JEMOHCTPUPYIOLLIUX
3aBUCHMOCTh

BBITAJIKNBAFOIICH CHIIBI,
JIEUCTBYIOLIEN Ha TEIO

B KHJKOCTH, OT 00bEMa
HOTPYKEHHON

B JKUJKOCTb YaCTH TeJla U OT
IUIOTHOCTH

KUIKOCTH.

ITIpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOIICH

CHWJIBI, ICUCTBYIOLICH Ha TEJO B
KUIKOCTH,

OT Macchl Tea.

HccnenoBanue 3aBUCUMOCTH
Beca Telia B BOJIe OT 00bhEMa
MOrPY>KEHHOM B JKMJIKOCTh 4acTH
Tena.

Peuienne 3ana4u Ha npUMEHEHKE
3aKOHa

ApxuMena U yCIOBUS TUTaBaHUS
Te.

KoncTtpyupoBanue apeomerpa
W

KOHCTPYHUPOBAHUE JIOAKU U
OIpeieNIeHue €€
IPY30I0ABEMHOCTH

https://m.edsoo.ru/7f416194

Hroro o pasaeny
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Paznea S. Pabora u MOIIHOCTH. JHEPrust

5.1

Pabora 1 MOIIHOCTH

OKcIIepUMEHTaIBHOE
oTpesiesieHne

MeXaHUYEeCKOH paboThl CUITBI
TSKECTH

IIpY MaJICHNNU Tea U CUIIBI
TpeHus

[IPU paBHOMEPHOM
MepeMeIIeHNH Tena

10 TOPU3OHTAIBHON
MTOBEPXHOCTH.

Pacuér moiHoCTH, pa3BuBaeMou
IIpU NObEME

IO JIECTHHUIIE.

Pemenue 3aga4 Ha pacuér
MEXaHUYEeCKOU PabOThI

1 MOIITHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/7f416194

5.2

[IpocTeie MEXaHU3MBI

Omnpenenenrie BEIUTPHIIIA B CHITE
MIPOCTHIX

MEXAHW3MOB Ha IIPUMEPE
phIuara, IoJBHKHOTO H
HEMOABIKHOTO OJIOKOB,
HAKJIOHHOW TUTOCKOCTH.
UccnenoBanue ycioBus
paBHOBeECHS phIyara.
OO0OHapy)eHHE CBOMCTB MPOCTHIX
MEXaHHU3MOB

B pa3JIMYHBIX UHCTPYMCHTAaX U
MIPUCTIOCOOJICHUSX,
UCTIOJIb3YEMBIX B OBITY U
TEXHHKE, a TAKKE

B JKMBBIX OpraHnu3mMax.
OKCTepUMEHTaIHHOE
JI0Ka3aTeIbCTBO PABEHCTBA
paboT Mpu MPUMEHECHUN
IMPOCTBHIX MCXaHN3MOB.

but6mmoreka [IOK
https://m.edso0.ru/7f416194
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Ompeneneuue KI1/] nakmonnoit
IUTOCKOCTH.

Pemienne 3a1a4 Ha TpUMEHEHKE
MpaBwia

paBHOBECHS pblyara u Ha pacueT
KIT/

OKCIIepUMEHTaIbHOE
ONPEICIICHUE U3MEHEHUSI
KUHETUYECKOU U MOTECHIINAIbHON
SHEPIUU Teja NpU ero
CKaThIBAaHUHM T10 HAKJIOHHOM

IINIOCKOCTH.
DopMyJIUPOBAaHUE HA OCHOBE
bu6anoreka LIOK
5.3 | MexaHnudeckasi JHEpPTHs 4 1 1 A
p 3aKOHA COXPaHCHHSI https://m.edso0.ru/7f416194
MEXaHUYECKON HEPTHUH.
OO0cyxIeHIe TPaHuI]
MMPUMCHUMOCTH 3aKOHa
COXpaHCHUA SHCPTHUU.
Pewenue 3anau ¢
HUCITIOJIb30BAHUEM 3aKOHaA
COXpaHCHUSA SHEPTHUHU
Uroro no pazaeny 12
PezepBHOe Bpemst 3
OBIIEE KOJIMYECTBO 68 3 12
YACOB I10 [TPOI'PAMME
8 KIIACC
KoauuecTBo yacoB JJIeKTPOHHbIE
Ne HaumenoBanue I[lnanupyemMsblie o6pa3oBaTe/ibHbIE (wndpoBbIe)
B a3/1eJI0B U TeM €3yJIbTAThI M3YYCHHUS pa3aelia
w/m | P Beero Konrtpoabubie  IlpakTnueckue pesy y pasja 06pA3oBATEBHbIE
NMPOrpamMMbl padoThI padoThI (JrmuHOCTHBIE, eCVDCLL
MeTanpeaMeTHbIe, TPpeIMeTHbIE) pecyp
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Pa3pean 1. TensioBbIe sIBJCHUSA

1.1

Crpoenue u
CBOWCTBA BEILIECTBA

HaOronenne u nHTEpIpeTays ONbITOB,
CBHUJICTEIBCTBYIONINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUU BEIIECTBA!
OIIBITBHI C PaCTBOPCHUEM PA3TIMYHBIX
BEIIECTB B Boze. Perienue 3axa4 mo
OIICHUBAHHNIO KOJIMYECTBA aTOMOB HJIN
MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.
Amnanus Tekcra APEBHUX aTOMUCTOB
(marmpumep, pparmenTa mosmsl JIykpemus
«O npupose Bere») ¢ U3JI0KEHUEM
000CHOBaHMI aTOMHOM TUIOTE3BI
(cMbIcOBOE uTeHKE). OTIeHKa
yOeIUTEeTHFHOCTH 3THX 000CHOBAaHUIA.
OO0bscHeHUEe OPOYHOBCKOTO JIBHXKCHHUS,
sIBJICHUS TUGDY3UH U pa3IuaInid MeXIY
HUMH Ha OCHOBE MOJIO0KEHUH
MOJIEKYJIIPHO-KHHETHYECKON TEOPUH
cTpoenus BemiecTBa. OOBbsICHEHHE
OCHOBHBIX pasnmmﬁ B CTPOCHUHU Ir'a30B,
JKUIIKOCTEH 1 TBEPABIX TN C
HCIIOJIb30BAaHUEM MOJIOKEHUI
MOJIEKYJIIPHOKHHETUIECKOH TeOpHn
cTpoeHwus BenecTa. [IpoBeneHre onbITOB
IO BBIPAITMBAHHUIO KPHUCTAIIIOB
IIOBAPEHHOM COJI WJIM caxapa.
[IpoBenenne u 0OBICHEHUE OTIHITOB,
JIEMOHCTPUPYIOIIUX KAUIUIAPHBIE
SIBIICHUS U SIBIICHHE CMaYHBaHMI.
OO0BsicHeHUE POJIH KAMJUTSIPHBIX SBJICHUN
JUTSL TTIOCTYTUTEHUS BOJIBI B OPTaHU3M
pacrennii. Habnronenue, npoBeqeHue u
00BsICHEHHE OTIBITOB TIO HAOIIOACHUIO
TETJIOBOTO PACIIMPEHUs Ta30B,
XKUAKOCTEH 1 TBEPABIX Tel. OOBsICHEHNE
coxpaHeHus 00bEMa TBEPABIX Ted,
TEKY4eCTH JKUAKOCTH (B TOM UHUCIIE,

bubmuorexa [IOK

https://m.edsoo.ru/7f4181ce
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Pa3HUIEI B TEKYYECTH JJIS Pa3HBIX
JKUJIKOCTEH), naBneHus ra3a. [IposeneHue
OTIBITOB, AEMOHCTPHUPYIOITIX
3aBUCUMOCTb JJaBJICHUS BO3yXa OT €ro
00bEMa 1 HarpeBaHUs WK OXJIKICHUS, U
HX O0BSICHEHHE HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO yUeHHs. AHAIN3
MPaKTUYECKUX CUTyallul, CBSI3aHHBIX CO
CBOIMCTBaMU ra30B, )KUJIKOCTEN U TBEPABIX
TeN

1.2

TermnoBsle MPOLECCHI

21

ObocHOBaHUE MTPABUI U3MEPEHHS
TemnepaTypsl. CpaBHEHHE pa3TNIHBIX
Croco00B U3MEpPEHHS 1 LKAl
TeMriepaTypsl. Habmronenne u
00BSICHEHHE OTIBITOB, JICMOHCTPUPYHOIINX
W3MCHECHHE BHYTPCHHEH SHEPTHH Teja B
pe3yibTare Teronepeaadn u paboThl
BHeIIHKMX cvil. HaOmronenue u
00BSICHEHHE OTIBITOB, 00CYKICHUE
MPAKTHYCECKUX CUTYAIUH,
JIEMOHCTPUPYIOIINX PA3IUYHBIC BHIBI
TEIUIOTIePEaYH: TeIIONPOBOJIHOCTD,
KOHBEKIINIO, n3nydeHue. MccnenoBanne
SIBJICHUSI TEIUIOOOMEHA MPHU CMEIITMBAHUN
XOJIOJTHOM U ropstdyeii Boabl. HaOmoneHne
YCTaHOBJICHHUS TEILIOBOI'O PAaBHOBECHS
MEXAY ropsyeil U X0JIOAHOU BOAOH.
OrmnpeneneHue (MI3MEPEHNE) KOJTUIECTBA
TEIUTIOTHI, TIOJIY9€HHOTO BOJIOW TIPH
TerIoo0MeHe ¢ HarpeTbIM
METaJUTMIECKUM IHITHHIPOM.
Omnpenenenue (M3MEpPEHUE) YACIbHON
TEII0EMKOCTH BelllecTBa. Perienre 3aaau,
CBSI3aHHBIX C BEIYUCICHUEM KOJIMYECTBA
TEIUIOTHI ¥ TCTIOEMKOCTH TIPH
TerooOMeHe. AHAIN3 CUTyauui
MIPAKTHICCKOTO HUCIIOIB30BAHUS TEIIIOBBIX

bu6mmoreka [IOK

https://m.edsoo.ru/7f4181ce
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CBOMCTB BEIIECTB U MaTEPUAJIOB,
HarpuMep, B LEJSIX SHEProcOepeKeHus:
TEIUTON30JISIIHS, SHEprocOeperanme
KPBIIIH, €PMOAKKYMYJIISITOPBI U T. 1.
HaOxironenwue siBeHMIA UCTIApEHUS 1
KoHIeHcauHu. VMccnenoBanue npouecca
UCTIapEeHUs Pa3IMHBIX JKUIKOCTEH.
OObscHeHUe SIBICHUI HCTIAPEHUS U
KOH/ICHCAIINH HAa OCHOBE aTOMHO-
MOJIEKYIIsIpHOTO yueHus. Habmonenre u
00BbsICHEHHE TIpOLlecca KUTICHHUS, B TOM
YHUCIIe 3aBUCUMOCTH TEMIIEPATYPHI
KUIEeHUS OT AaBieHus. OnpeseneHue
(M3MepeHre) OTHOCUTEIHHOM BIIAXKHOCTH
Bo3ayxa. Habmomenue npouecca
TUTaBIICHUSI KPUCTAJUTIYECKOTO BEIIECTBA,
HarpuMmep, Jbaa. CpaBHEHHE TIPOLIECCOB
TUTaBIICHUS KPUCTAILTHYECKUX TET U
pasMsrdeHus pyu HarpeBaHUK aMoOpP(HBIX

ten. Onpenenenue (M3MepeHre) yAEIbHOMN

TEILTOTHI ITaBIeHus abaa. OObsICHEHNE
SIBICHUM IJIaBJICHUS M KPUCTAJLIM3AIMH
HAa OCHOBE aTOMHOMOJICKYJISIPHOTO
yueHus. PemieHue 3a1au, CBA3aHHBIX C
BBIYHCICHUEM KOJIMYECTBA TCIIOTHI B
mporieccax TeIIonepeiadn Mpu
TUTABIICHUH U KPUCTAILTU3AIUY,
UCTIApEHUY U KOHJICH CAIMU. AHAIIN3
CUTYyaIUil IPaKTHIECKOTO IPUMEHEHHUS
SIBICHUM IIJIaBJICHUS ¥ KPUCTAJTM3ALIINH,
HaTpuMep, MOJTyYSHHE CBEPXIHCTBIX
MaTepuaioB, COJIEBas IpeiKa u Jap.
AHnamu3 paboThl 1 0OBSICHEHHE TTPUHITHIIA
EHCTBUS TEIIOBOT'O JIBUTATENI.
BrrurciieHre KoJM4ecTBa TEIIOTHI,
BBIJICIISIFOIIETOCS TIPU CTOPAHUU
pa3IMYHbIX BUJOB TorwinBa, 1 KITJT
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Hroro no pasaciny
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neuratenst. O0CyKIeHUE YKOJIOTHICCKIX
MOCJIECTBAM HCIIOIb30BAHMUS IBUTaTEIEH
BHYTPEHHEr0 CrOpaHMsl, TCIJIOBBIX U
THIPOSJICKTPOCTAHIMH

Pa3nes 2. DiieKTpu4ecKHe H MATHUTHBIE SIBJICHHSA

2.1

DIIEKTpUUYECKHE
3apsiibl. 3apsHKEHHBIC
Tea U UX
B3aUMO/ICHCTBHE

Habxronenne 1 mpoBeieHHe OIBITOB I10
AIEKTPHU3AIH TN TIPH COMPHUKOCHOBEHUH
u uHayKIwe. Habmronenve u
00BsICHEHE B3aNMO/ICHCTBUS
OJHOUMEHHO U PA3HOUMEHHO
3apsoKEHHBIX Tell. OObsICHEHNE TPUHITATIA
JercTBUs nekTpockoma. OObsicCHeHEe
SIBIICHUH JJIEKTPU3AIIIH TIPU
CONPUKOCHOBEHUHU TEJI U MHIYKIMEH C
WCTIOJIb30BAaHNEM 3HAHUM O HOCUTENSX
9JIEKTPUYECKUX 3apAJ0B B BELIECTBE.
Pacno3naBanve u 0ObSICHEHUE SIBICHUI
9JEKTPU3AIMH B TOBCETHEBHON KU3HMU.
Ha6monenre u 00bsSICHEHNE OIBITOB,
WLTIOCTPUPYIONIUX 3aKOH COXPaHEHHS
aNeKTpUUecKoro 3apsaa. Habmonenue
OMBITOB O MOJEIUPOBAHUIO CUIOBBIX
JIMHUH 3JIEKTPUYECKOTO OIS
HUccrenoBanne NeHCTBUS SJIEKTPUIECKOTO
T0JIs1 HA MPOBOJAHUKH U IUIJIEKTPUKHU

bubmuorexa [IOK
https://m.edsoo.ru/7f4181ce

2.2

ITocTosiHHBIHM
ANEKTPUYECKUN TOK

20

HabGmronenne pa3muaHBIX BUAOB TEHCTBUS
ANEKTPUYECKOTO TOKA U OOHAPYIKEHHE
3TUX BUJIOB JICUCTBUS B MOBCETHEBHOM
sku3Hu. HaOumoieHre BOSHUKHOBEHUS
ra30BOTO pa3psi/ia ¥ IIEKTPUIECKOTO TOKa
B xukocTi COOpKa U UCIILITAHUE
3MEKTPUYECKOI IEMH MTOCTOSHHOTO TOKA.
W3mepeHne CHITbl TOKa aMIIEPMETPOM.
N3mepenne aIeKTpUIecKOTO HANPSDKCHUS
BosibT™MeTpoM. [IpoBenieHre U 00BsICHEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
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OIIBITOB, JEMOHCTPUPYIOIIUX
3aBHCHUMOCTB JJIEKTPHUUECKOTO
COIIPOTHUBJICHUA IPOBOAHUKA OT €TI0
JUTHHBI, TUTOIIAIIH MTOTIEPEYHOTO CEUSHHS U
MaTepuaina. VMcciaenoBaHue 3aBHCUIMOCTH
CHWJIBI TOKA, MPOTEKAIOLIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HanpspKeHus! Ha pesucrope. [IpoBepka
IIpaBUJIa CJIOKEHUS HAIIPSLDKEHUH py
MOCTIeIOBATEIFHOM COSTUHEHHUH JIBYX
pe3uctopos. [IpoBepka npaBusia st CUITBI
TOKa TPH MapaJuIeTbHOM COSTUHEHNN
PE3UCTOPOB. AHAIU3 CUTYaIUM
MOCTIeTOBATENFHOTO U TApaJUIEIEHOTO
COCIUHCHUA ITPOBOJHUKOB B TOMAITHUX
JNEKTPUYECKUX ceTsX. Pemrenne 3amad c
UCTIOJNIb30BaHUEM 3akoHa OMa u Gpopmyit
pacuéra 3IEKTPUIECKOTO COTPOTHUBIICHHUS
IIpU NMOCJICA0BATCIILHOM U MapaJlyICJIbHOM
COETMHEHNN POBOAHMKOB. Ompesenenre
pabOThI AMEKTPUIECKOTO TOKA,
MIPOTEKAIOIIETO Yepe3 Pe3UCTOP.
OmnpeneneHue MOIHOCTH AIEKTPUIECKOTO
TOKa, BBIAEIISIEMOM Ha pe3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
4yepes JIAMIIOUKY OT HalpsKEHUS Ha HE.
Omnpenenenune KI1J[ HarpeBaTens.
HUccnenosanue npeoOpa3oBaHus SHEPTUN
MIPH TOIBEME TPy3a SIEKTPOABUTATEIIEM.
OO0BsicHEeHUE yCTpoiicTBa M IPUHIIAIIA
JIEHCTBHS JJOMAITHUX
AIIEKTPOHArPEBATENbHBIX TPUOOPOB.
OO0bsacHeHNe TPUYUH KOPOTKOTO
3aMbIKaHUs U IPUHIUIIA JEHCTBUS
MJIaBKUX NpenoxpaHuteseil. Pemenue
3aJa4 C MCII0JIb30BaHUEM 3aKOHA
Jxoynsi—JIenna

38




2.3

MaruuTHble SIBICHUS

1.5

WccnenoBanre MarHUTHOIO
B3aMMOJEHCTBUS OCTOSHHBIX MarHUTOB.
W3y4enne MarHUTHOTO TIOJISI TOCTOSTHHBIX
MarHuTOB NP UX 00BETUHEHUH U
pazaenenuu. MccnenoBaHue MarHUTHOTO
B3aMMOJCHCTBHUS OCTOSHHBIX MarHUTOB.
W3y4yeHne MarHUTHOTO TIOJIS TOCTOSIHHBIX
MarHuToB NPHU UX 00BEIUHEHUH U
paznenenun. IIpoBeneHne OnbITOB 11O
BHU3YaJIN3ALNHU OIS TOCTOSHHBIX
MarauToB. V3ydeHue sBieHus
HaMarHNYHMBaHUS BEIECTBA.
Hccenenosanue NEMCTBUS IIEKTPUYECKOTO
TOKa Ha MaTHATHYIO CTPETIKY.
IIpoBeneHue oNbITOB, AEMOHCTPUPYIOIINX
3aBHCHUMOCTB CHJIBI B3aUMOJECHCTBUS
KaTyLIK{ C TOKOM M MarHuTa OT CHJIBI U
HAalpaBJICHNUS TOKA B KaTyIlIKe. AHaIU3
CUTYaIUil MPaKTHUECKOT0 PUMEHEHUS
ANEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX yCTPONUCTBAX,
MPOMBIIIUIEHHOCTH, MEJUIINHE).
N3ydenue neicTBUsI MAarHUTHOTO MOJIS Ha
MPOBOJIHUK C TOKOM. M3ydueHue necTBus
anekrponsurarens. Usmepenne KI1/]
3JIEKTPOJBUTATEIbHON YCTAaHOBKH.
Pacnio3naBaHue u aHanu3 pa3IMYHBIX
MIPUMEHEHUH JIEKTPOABUTATENEH
(TpancmopT, OBITOBBIE YCTPOWCTBA | Ip.)

bubmuorexa [IOK

https://m.edsoo.ru/7f4181ce

24

DneKTpoMarHuTHas
VH YKL

OIBITEI IO UCCIIEA0BAHUIO SIBJICHUS
ANEKTPOMArHUTHOW WHAYKIINH:
HCCJIeIOBAHNE N3MEHEHHUH 3HAUYEHHS U
HaNpaBJIeHU WHAYKIIHOHHOTO TOKa

bu6mmoreka [IOK

https://m.edsoo.ru/7f4181ce

Hroro o paszzaeny
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PesepBHOE Bpems

39



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

OBIIEE KOJIMYECTBO

YACOB IIO 68 3 14.5
[TPOI'PAMME
9 KJIACC
KoanuecTBo yacoB JJIeKTPOHHbIE
e HanmenoBanue IInanupyemsblie o0pa3oBaTebHbIE (mupoBbIc)
- a371eJIoB M TeM KouTrT BHBI IIpakTHYeCKn €3VJbTAaThl N3YUYCHUSA pa3aeiia
n/n pasi Bcero onTpoa ¢ pa eckue pesy Y P o0pa3oBaTe/bHbIE
IporpamMmmal paﬁoT],[ paﬁoTH (JII/I‘lHOCTHLIe, eCVDCRI
MeTanpeJaMeTHbIe, IpeIMeTHbIE) pecyp
Paznen 1. Mexanunveckue siBJ1eHUs
AHammn3 1 00CyXIIeHUE Pa3IMIHbBIX
OpUMCPOB MEXAaHUYCCKOI'O0 ABUKCHUS.
OOCcyXaeHue rpaHul] MPUMEHIMOCTH
MOJACIN «MAaTCpHaIbHAA TOUKA).
Omnuncanre MEXaHUYECKOTO JABUKCHUA
Pas3sIMIHbIMU crocodbamu (ypaBHCHI/IC,
Tabymia, rpaduk). AHATH3 KU3HECHHBIX
CHTyaHPIfI, B KOTOPBIX IMPOSABIIACTCA
OTHOCHUTCIBHOCTHb MEXaHUYECKOT'O
newxennsa. Habmronenue
MEXaHHUYECCKOI'O ABUKCHUA TCJIa
MeX&HI/I‘IeCKOG OTHOCHUTEIBHO Pa3HBIX TEJI OTCUETA.
p& . bubnuotexa [JOK
1.1 naBWXEHHE U CIOCOObI 10 1 CpaBHeHHE TTyTeli ¥ TPACKTOPHiA

€ro OoImMucaHuAa

JIBIDKEHHS OJTHOTO M TOTO JKE Tena
OTHOCHUTEJIBHO Pa3HbIX Tel OTCUETA.
Amnanms tekcra ['anumes 06
OTHOCHUTEIBHOCTH JIBUKCHHUS,
BBITIOJIHEHUE 3aJJaHUI 110 TEKCTY
(cmbicnoBoe uTeHue). OnpenencHue
CpeIHEH CKOPOCTHU CKOJIBKEHHUS OpycKa
WM IBUYKCHUS [IApUKa 10 HAKITOHHOM
IUIOCKOCTH. AHAIH3 U 00CYXKICHNE
Croco00B NPUOIMKEHHOTO
OIpeaACICHUA MTHOBEHHON CKOpOCTH.
Omnpenenennie CKOPOCTH PaBHOMEPHOTO

https://m.edsoo.ru/7f41a4a6
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JBIDKEHHS (IIApUKa B KHUIKOCTH,
MOJENH MEKTPUIECKOTO aBTOMOOMIIS 1
T. 11.). Onpenenenyne myTH, MPOHICHHOTO
3a JaHHBIN IPOMEKXYTOK BPEMEHH, U
CKOPOCTH Tela o TpaduKy
3aBUCHMOCTH IIyTH PABHOMEPHOTO
IBIDKEHUS 0T BpeMeHU. O0CyXIeHme
BO3MOXHBIX IPUHLUIIOB JI€HCTBUS
npruOOPOB, U3MEPSIOLIUX CKOPOCTh
(cttmmomeTpoB). Berancnenne mytu u
CKOPOCTH IIPH PaBHOYCKOPEHHOM
MIPSIMOJIMHEHHOM JIBH)KEHHUH Tela.
Omnpenenenue NpoWIEHHOTO MyTH U
YCKOPEHUsI IBIKEHUS Tella 1o rpaduKy
3aBHCHUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
IBIDKEHHS Tella OT BpeMeHH. [IpoBepka
TUIIOTE3bI: €CIIU NIPH PABHOYCKOPEHHOM
JIBUOKCHUU 0€3 HaYalIbHOW CKOPOCTH
MYTH OTHOCATCS KaK psiji HEUETHBIX
YHCell, TO COOTBETCTBYIOLIHE
MPOMEXYTKH BPEMEHH OJIMHAKOBEI.
Omnpenenenne yCKOpeHHs TeNa MpH
PaBHOYCKOPEHHOM JIBH)KEHHH TI0
HAKJIOHHOW IIOCKOCTH. M3Mepenne
NepUoia U YacTOThI 0OpalIeHus Tena 1o
okpy>xHOCcTH. OnpenesieHne CKOpOCTH
PaBHOMEPHOTO IBUYKEHHS TEJIa 10
OKpY>KHOCTH. Pemenue 3agau Ha
orpe/ieNieHHe KHHEMaTHIECKUX
XapaKTEPUCTUK MEXaHUIECKOTO
JBIDKEHHS Pa3IMYHBIX BUIOB.
PacnioznaBanne u npubmmkEéHHOE
OTIMCAaHUE PA3INYHBIX BHIOB
MEXaHUYECKOT'0 IBI)KEHHS B IPUPOJIE U
TeXHHKe (Ha mpuMepax CBOOOIHO
HaJA0IIUX TeJl, IBHKEHUS )KUBOTHBIX,

41




HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB
u ap.)

1.2

BianmopeiicTeue Ten

20

Habmonenne u o0Cyx/1eHUE OMBITOB C
JIBIDKEHUEM Tella PU YMEHbIIEHUU
BJIMSIHUS APYTUX TEJ, IPEMATCTBYIONUX
JIBIDKEHUI0. AHaAIIU3 TekcTa [amues ¢
OTIMCAaHUEM MBICIICHHOT'O SKCIICPUMEHTA,
000CHOBBIBAIOIIET0 3aKOH MHEPIIHH;
BBITIOJTHEHUE 3aJaHUI 110 TEKCTY
(cMpIcoBOE uTeHHE). OOCY)ICHNE
BO3MO>KHOCTH BBITIOJIHEHUS 3aKOHA
WHEPUWHN B Pa3IUNYHBIX CHCTEMaX
orcuéra. Habmronenue u o0cyxneHue
MEXaHWYEeCKUX SBJICHHH,
MPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexkay» nmpu e€ paBHOMEPHOM H
YCKOPEHHOM JABUKCHUH OTHOCUTEIBHO
kabuHeta dhusuku. JleficTBus ¢
BEKTOPAMU CHJI: BBITTOJIHEHUE 3a/1aHU I
0 CJIO’KCHUIO ¥ BEIYUTAHUIO BEKTOPOB.
Habmonenve n/unu npoBeeHne
OTIBITOB, IEMOHCTPHUPYIOIIHIX
3aBHICHUMOCTb YCKOPEHHUS Teja OT
MIPIIOKCHHON K HEMY CHUTBI I MaCChI
Tena. AHanmu3 U 0ObsSCHEHHE SBICHUH C
HCIOJIE30BaHUEM BTOPOTO 3aKOHA
Hrrorona. Pemenue 3agau ¢
HCIOJIb30BaHUEM BTOPOTO 3aKOHA
HrroToHa 1 ipaBmITa CIIOKEHUS CHUIL.
Omnpenenenue KECTKOCTH NMPYKUHBI.
AHanu3 cuTyauuii, B KOTOPbIX
HaOroMar0TCs ynpyrue nedopMaiiuu, u
X OOBSCHEHHE C UCTIOIH30BAHUEM
3akoHa ['yka. Pemienue 3agau c
HCIIONB30BaHKEM 3akoHa ['yka.
HccnenoBanue 3aBUCUMOCTH CHJIBI
TPEHHUS CKOJIBKESHHS OT CHIIBI

but6mmoreka [IOK

https://m.edsoo.ru/7f41a4a6
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HOPMAaJTLHOTO AaBieHus1. OOCy)aeHue
Pe3yIIbTaTOB UCCIIETOBAHUSI.
Omnpenenenne kodhduimenTa TpeHus
CKONbXeHHs. VI3MepeHne CUITbI TPeHUs
nokosi. Pemenue 3anau ¢
HCTIOJh30BaHUEM (DOPMYIIBI JTSL CHITBI
TPEHHUS CKOJIbKCHHSI. AHAIIN3 JBHYKCHUS
TEJ TOJBKO TOJ IEHCTBHEM CHIIBI
TSDKECTH — CBOOOTHOTO TIaJICHUSL.
OO0OBsCHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJTHOTO MaJICHHUS OT MacChl Tela.
OreHKa BETMYUHBI CHITBI TATOTEHUS,
JIEUCTBYIOLIEH MEXK Y ABYMS TEIAMU
(ms pa3HBIX Macc). AHAIN3 IBHKEHUS
HEOECHBIX TeJ MO/ IEHCTBUEM CHIIBI
TATOTEHHS (C MCITIOIb30BaHUEM
JIOTIOJTHUTEIILHBIX HCTOYHUKOB
nH(popMmarun). Pemenue 3agaq ¢
UCTIOJIb30BAHUEM 3aKOHA BCEMHPHOTO
TATOTEHHS 1 (OPMYIIBI I pacyuéra
CHIIBI TSDKECTH. AHAIIN3 OPUTHHAIBHOTO
TEKCTa, OMICHIBAIONICTO TIPOSIBICHHS
3aKOHA BCEMHUPHOTO TATOTCHUS,
BBINTOJTHCHUE 33]JaHHUH 110 TEKCTY
(cmpIciOBOE uTeHue). Habmronenue u
00CYX/ICHHE OTIBITOB 10 HM3MEHEHHUIO
Beca TeJla MPU YCKOPEHHOM JIBMYKCHUU.
AHanu3 ycIioBUi BOSHUKHOBEHUS
HEBECOMOCTH U Tieperpy3Kku. Pemenue
3aJ1a4 Ha OIpeJIeNIeHre Beca Tea B
Pa3IMYHBIX YCIOBUSX. AHAIIN3 CHUII,
JIEUCTBYIOLIMX Ha TEJO, MOKOAIIeecs Ha
omope. OnpesieNieHNe EHTPa THKECTH
Pa3NUYHBIX TEN

1.3

3aKOHBI COXpaHCHUMA

10

Hab6mronenme u 00CYXICHHUE OIBITOB,
JIEMOHCTPUPYIOIIHUX TIepeaaqy
UMITYJIbCA ITPH B3aUMOJICHCTBHH Tel,

bu6nuoreka [IOK

https://m.edsoo.ru/7f41a4a6
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3aKOH COXPaHEHUs UMITYJIbCa TIPU
abCOJIIOTHO YNIPYTOM M HEYIPYTOM
B3aMMOJICHCTBHHU TEJI. AHATN3 CUTYaITHA
B OKPY>KaOILIEH KU3HU C
WCIIOJIb30BAaHUEM 3aKOHA COXPAHEHHUS
nMmnyisca. Pacno3HaBanue sBiIeHNA
PEaKTUBHOTO JBM)KEHUS B IPUPOE U
TexHuke. [[puMenenne 3akoHa
COXpaHEHUs UMITYJIbCa JJIs pacuéra
PE3yIbTaToOB B3aUMOACHCTBUS Te (Ha
npuMepax Heynpyroro
B3aUMOJICUCTBUSI, YIPYIOTro
LEHTPAJIIbHOTO B3aUMOJEHCTBUS ABYX
OJIMHAKOBBIX T€J, OHO U3 KOTOPBIX
HEMOJBIXHO). Perenue 3anayu ¢
HCIOJIb30BaHNEM 3aKOHA COXPAaHCHMUS
umnynbca. OnpeneneHue paboThl CHITBI
YIPYTOCTH IIPU OABEME TPy3a C
UCIIOJIb30BAHUEM HETIOABHYKHOTO U
MOIBIKHOTO 0110KOB. M3Mepenne
MOIIHOCTH. M3MepeHre NoTeHINaIbHOU
SHEPTHUH yIpyTo NehOpMUPOBAHHON
npyXHHBL. VI3MepeHne KHHETHUECKOM
SHEPTHUH TeNa MO JUIMHE TOPMO3HOTO
IIyTH. DKCIIEPUMEHTAIILHOE CPABHEHHE
W3MEHEHHS MMOTSHIINANBHON 1
KHMHETHUYECKOM 3HEpruil Tena npu
JBHKEHHUH 10 HAKJIOHHOM ITIJIOCKOCTH.
OKcleprMeHTalbHas IPOBEPKa 3aKOHA
COXpaHEHUsS] MEXaHUYECKOM SHEPTHH
npu cBoboaHOoM nageHuu. [Ipumenenne
3aKOHA COXPaHEHUsI MEXaHUYECKON
SHEPTUM JUIA pacyéTa MOTEHIUAIBHON 1
KMHETUYECKOM 3Hepruil tena. Pemenue
3a]1a4 C UCTIOJIE30BAHNEM 3aKOHA
COXpaHEHUs] MEXaHUYECKOM SHEPTUU
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Pa3gen 2. Mexann4yecKue KoJ1e0aHud U BOJIHBI

Mexannueckue
2.1 7
KOJIeOaHus

HaoOmronenne xosiebaumii mona
JEWCTBUEM CHJI TSDKECTH U YIPYTOCTH U
oOHapy)KeHHE MOA00HBIX KOJicOaHHUil B
OKpY’KarollleM Mupe. AHaIu3
KoJie0aHuii Tpy3a Ha HUTH U Ha
npyxute. OnpeneneHne 4acToThl
KoJieOaHU MaTEMaTHIECKOTO U
NpYy>KUHHOTO MasiTHUKOB. Habmronenue
1 00BSICHEHUE SIBJICHUS PE30HAHCA.
HccnenoBanue 3aBUCUMOCTH IEPHOAA
KOJIeOaHMii IOJBEIEHHOTO K HUTH Ipy3a
OT AnuHbl HUTH. [IpoBepka
HE3aBHCUMOCTH NepHOa KoJieOaHmi
rpy3a, HOJBEIIEHHOTO K JIEHTE, OT
Macchl rpy3a. Habnronenue u
00cCy’KIeHHE OTIBITOB,
JEMOHCTPUPYIOIINX 3aBUCHMOCTh
nepuoja KonedaHuil npy>KMHHOTO
MasITHUKA OT MAacchl rpy3a U >KECTKOCTH
npyxuHsl. [Ipumenenue
MaTeMaTHYECKOTO U MPY>KUHHOTO
MAasITHUKOB B Ka4€CTBE MOJENEH JUIs
OnucaHus KojeOaHu| B OKPYKaloIeM
mupe. Pemenue 3ana4, CBSI3aHHBIX C
BBIYMCIICHUEM WJIM OLIEHKOW 9acTOTHI
(nepuona) konebanwmii izmepenne
YCKOPEHHsI CBOOOTHOTO MaJeHUsI

bu6mmoreka [IOK

https://m.edsoo.ru/7f41a4a6

29 Mexanunueckue 8 1

BOJIHBL. 3BYK

OOGHapyXeHHE U aHAJTN3 BOJTHOBBIX
SIBJICHUI B OKPYKAIOIEM MHUpE.
Habmonenue pacripocrpaneHus
MIPOAOJBHBIX U TIOTIEPEYHBIX BOJH (Ha
MOJIE/IN) ¥ OOHAPYKCHUE aHAJIOTUYHBIX
BWJIOB BOJIH B IPHPOJIE (3BYK, BOJHBI HA

bu6nuoreka [IOK

https://m.edsoo.ru/7f41a4a6
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BOJie). Brruncienue JUIMHBI BOJHBI U
CKOPOCTH PaclpOCTPaHEHHUs 3BYKOBBIX
BOJIH. DKCIIEpUMEHTAIFHOE
ompeneseHne IPaHull YacTOThI
CIBITITUMBIX 3BYKOBBIX KOJICOAHUI.
Habnronenue 3aBUCMMOCTH BBICOTHI
3ByKa OT YacTOTHI (B TOM YHUCIIE, C
UCTIOJIb30BAHUEM MY3BIKAIbHBIX
UHCTpyMeHTOB). Habmronenue n
00BsSICHEHHE SIBIICHUS aKyCTHUECKOTO
pe3oHaHca AHAJIN3 OPUTHHAIBHOTO
TEKCTa, MOCBSIIEHHOTO UCIIOJIb30BaHUIO
3BYyKa (WIH yAbTPa3ByKa) B TEXHHUKE
(3x0J0KaWs, YIbTPa3BYK B MEAULIMHE U
Ip.); BBITIOJIHEHUE 3aJaHUI 110 TEKCTY
(CMBICTIOBOE UTCHHE)

Hroro no paszneny 15
Pa3pnen 3. DileKTPOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
[TocTpoenue paccyxneHui,
000CHOBBIBAIOIINX B3aNMOCBSI3b
JNEKTPHYECKOTO ¥ MArHUTHOTO TIOJICH.
DKCIEPUMEHTAIBHOE H3YUeHUE CBOWCTB
ANIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
C TIOMOIIIBI0 MOOMIIBHOTO TeJIeOHA).
DNeKTPOMArHHTHOE AHani3 peHTTeHOBCKUX CHUMKOB
YEeJI0BEUECKOTO OpraHu3Ma. AHaIHN3
moJjic u bubmuorexa [IOK
3.1 6 2 TEKCTOB, OMHCHIBAIOIIMX MPOSBICHUS i
DJIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
QJICKTPOMAruuTHOTO U3JIyYCHUA B
BOJIHBI

MIPHUPOJIE: )KUBBIE OPTaHU3MBI,
M3ITy4YeHHUs HeOECHBIX Tell (CMBICTIOBOE
yTeHue). Pacrio3HaBanwe u aHAIN3
Pa3IMYHBIX TPUMEHEHU I
3JIEKTPOMATrHUTHBIX BOJIH B TEXHUKE.
M3yueHue BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3a1a4 ¢ HCMOJIB30BaHUEM
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hopMyT st CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH, IJIMHEI BOJTHBI
M 4aCTOThI CBETA

Hroro no pazneny

Pa3gea 4. CBeToBbIe ABJICHUA

4.1

3aKOHEI
pacrpocTpaHeHus
cBeTa

Hab6nronenue onbIToB,
JIEMOHCTPUPYIOLIUX SIBICHUC
TIPSMOJIMHEHHOTO PacIpOCTPaHECHUS
cBeTa (BO3HUKHOBCHHUE TCHH U
TIOJTyTEHH ), U UX HHTEPIPETAIINS C
HCITOIL30BAHUEM ITOHSATHS CBETOBOIO
nyda. OOBICHEHHE U MOJICITUPOBAHNE
COJTHEYHOTO W JIYHHOT'O 3aTMEHHIA.
HccnenoBanne 3aBUCUMOCTH yTJIa
OTPaKEHUS CBETOBOTO JIy4ya OT yIJia
najeHud. M3yuenue cBONCTB
M300paKEeHUs B IIOCKOM 3epKaie.
HaGnronenue u 00bsICHEHHE ONBITOB I10
MIOJTYYCHHIO H300paXKCHU B BOTHYTOM U
BBIITYKJIOM 3epKanax. Habmonenue n
00BSICHEHUE OTIBITOB TIO MTPEIOMIICHHIO
CBETa Ha TPaHMIIC PA3JIMYHBIX CPell, B
TOM YHCJIC OMBITOB C IMOJHBIM
BHYTPEHHHUM OTPaKCHUEM.
WccnenoBanne 3aBUCUMOCTH yTiia
MPEIOMJICHHUS OT yria MaJCHus
CBETOBOTO JIy4a Ha TPAHHUIIE «BO3TYX—
CTeKIIO». Pacmo3HaBanue SIBICHUN
OTpaXEHUS U MPEJIOMIICHHUS CBETa B
IIOBCEIHEBHOM XU3HU. AHAIN3 U
00BsCHEHHUE SIBJIEHUS ONTHYECKOTO
Mupaxa. Pemenue 3anad ¢
HCITOJIb30BAaHUEM 3aKOHOB OTPAKEHUS U
MIPEJIOMJICHHS CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

4.2

JIMH3BI ¥ ONTHYECKHE
npuOopbI

[Tonyuenue n306paxeHNi ¢ TOMOIIBIO
coOuparoIeil U pacceuBaroIIeH JIHH3.

bubmuorexa [IOK
https://m.edsoo.ru/7f41a4a6
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Omnpenencuue GOKYCHOTO PACCTOSHUS U
ONTHUYECKON CHIIBI COOMPAFOIIEH JINH3EI.
AHanmm3 yCTpONCTBA U MPUHITATIA
JEHCTBUSL HEKOTOPBIX ONTHUYECKUX
npubOopoB: (poToamnmapara, MUKPOCKOIIA,
teneckona. M3yueHue Moienu ria3a Kak
OINTHYECKOM CUCTEMbI. AHAIIN3 SABJICHUMN
OJIM30PYKOCTH U TATBHO30PKOCTH,
MIPUHITHIIA IEHCTBUS OYKOB

Hab6nroaenne pasznmoskeHus 0€10To cBeTa
B criekTp. Habmonenne u o0bsacHeHne
OTBITOB MO MOJTYYCHUIO OEJIOro CBeTa

43 Paznoxenue 6emoro 3 TIPH CIIOKEHUH CBETA Pa3HBIX [[BETOB. bubmuorexa [IOK
"~ | cBeTa B CHEKTp ITpoBenenne u 00bsACHEHHE ONBITOB 0 | https://m.edsoo.ru/7f41a4a6
BOCIPUSATHUIO LIBETA MPEIMETOB IIPH X
HaOJFOICHUH Yepe3 IBETOBBIC (DHITBTPHI
(uUBETHBIE OYKH)
Hroro no pazgeny 15

Pa3nea 5. KBanroBble iBJIeHUSA

5.1

Hcnyckanue u
HOTJIOUICHHUE CBETa
aTOMOM

OO6cyxnenue menu onsIToB Pesepdopma
TI0 UCCIIEZIOBAaHUIO aTOMOB, BBIJBI)KCHHUE
TUIOTE3 O BO3MOXKHBIX pe3yibTaTax
OIBITOB B 3aBUCUMOCTHU OT
MIPEI0IaraeMoro CTpOSHHUS aTOMOB,
(hopmynmupoBaHe BEIBOJIOB U3
pe3yabpTaToB OonbIToB. OOCyKAeHNE
NPOTUBOPEUU MIaHETAPHON MOJETN
aToMa M OCHOBaHHUM JiJ1s TunoTte3bl bopa
0 CTaIlMOHAPHBIX OPOUTAX AIEKTPOHOB.
HabnroneHue CriionIHbIX U IMHEHYATHIX
CHEKTPOB M3ITYUIEHHUS Pa3TUIHBIX
BeniecTB. OOBACHEHHE JTMHEHYATHIX
CHEKTPOB M3Iy4EHHUS

bubmuorexa [IOK
https://m.edsoo.ru/7f41a4a6

5.2

CtpoeHne aTOMHOTO
aapa

OO0cCyXIeHUEe BO3MOXKHBIX THIIOTE3 O
MOJEIAX cTpoeHu siapa. OnpeneneHne

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a4a6
48
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COCTaBa sjIep IO 33JJaHHBIM MacCOBBIM U
3apsI0BBIM YUCIIAM U TI0 MTOJIOKEHHIO B
NEPUOAMIECKOI CUCTEME DIIEMEHTOB.
AHan3 U3MEHEHHs COCTaBa SiApa U ero
MOJIOXKEHUS B IEPUOHMIECKOI cucTeMe
MIPU 0-PaJHOAKTHBHOCTH.
HccnenoBanue TPeKoOB 0-4aCTHIL 1O
rotoBeM (hotorpadusm. OOHapyKeHHEe
Y U3MEpeHHUe PaJualMoHHOTO (OHA C
HOMOIIBIO TO3UMETPa, OLICHKA €ro
WHTEHCUBHOCTHU. AHaN3
OMOJIOTHUECKUX U3MEHEHUH,
NPOUCXOASIINX MOJ ACHCTBUEM
PaIOaKTHBHBIX H3JIy4eHUH.
Hcnonb3oBaHue paguoakTUBHBIX
W3Iy4E€HUH B MEIUIIMHE

5.3

SnepHble peakiuun

Pemenue 3agau ¢ HCIOIB30BaHUEM
3aKOHOB COXPaHEHHS MACCOBBIX U
3aps0BBIX YKCEN Ha OTIPENIEIeHNE
Pe3yNbTaToOB SACPHBIX PEaKInil; aHaIH3
BO3MO>KHOCTH WJIM HEBO3MOXHOCTH
snepHo peakiuu. OTieHKa YHEPTUH
CBSI3H SIZIEP C UCIIOIb30BAaHHEM
dhopmyiiel DiiHmITelHA. OOCYXKICHNE
MIEPCIIEKTUB UCTIOIh30BAHHS
YIPaBIsIEMOT0 TEPMOSIIEPHOTO CUHTE3A.
OO0cyxIeHue MPenMyIIecTB U
3KOJIOTMYECKUX TPOOJIEM, CBSI3aHHBIX C
SIIEPHOM SHEPTEeTUKOU

bubmuorexa [IOK
https://m.edsoo.ru/7f41a4a6

Hroro o pasaeny

17

Pazgen 6. IloBTOpUTE1bHO-00001IAI0LIHIT MOAYJIb

6.1

[loBTOpEHUE U
00o01m1eHne
coJiep>KaHUs Kypca
¢u3uku 3a 7-9 knacc

BrimonHenne y4eOHbIX 3a1aHUH,
TpeOYIOINX JeMOHCTPAIUH
KOMIIETEHTHOCTEH, XapaKTepU3yIOIUX
€CTECTBEHHOHAYYHYIO TPAMOTHOCTB: —

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
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TIPUMEHEHWS TTOJTyYeHHBIX 3HAHUN 15
HAay4HOTO 0OBSICHEHHST (PU3NUECKUX
SIBJICHUH B OKPY’KaroIlleH IPUPOJE, B
MOBCETHEBHOM >)KU3HU U BBIABICHUS
(hU3NYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHI; — IPUMEHEHUS] OCBOEHHBIX
9KCIIEPUMEHTAIBHBIX YMEHUH I
uccaenoBaHus (PU3NIEeCKUX SBJICHUIL, B
TOM YHCIIe TSl IPOBEPKU THIIOTE3 U
BBISIBJICHUS 3aKOHOMEPHOCTEN. Pemenue
pacuéTHBIX 3a/1a4, B TOM YHCIIe
MPENNOIaraloIX UCTIONb30BaHHE
(u3nUecKux MoJenel 1 OCHOBaHHBIX Ha
COJIEpKaHUM PA3INIHBIX Pa3zeiioB
Kypca ¢uzuku. BeinonHenue u 3ammra
TPYIIIOBBIX WIN MHIUBUAYJIBHBIX
MIPOEKTOB, CBSI3aHHBIX C COAEPKAHUEM
Kypca (hu3nKu

Wroro mo pazneny 9

OBUIEE KOJIMYECTBO

YACOB I10 102 27
[TPOT'PAMME
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CHHOCOBbI OIIEHKU JOCTUXKXEHUSA YYAIIIUMUCS IIJVIAHUPYEMbBIX
PE3YJIbTATOB

CriocoObl OILEHKH JOCTHKEHHS YYalIUMUCS IUIAHUPYEMBIX DPE3yJbTaToB pa3paboTaHbl B
cooTrBeTcTBUH C lloyiojkeHHEM O cCUCTeMe OLEHOK, (opMax, MOpsSAKe, MEPUOJUIHOCTH TEKYIIETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTeCTalluy U epeBoie 00ydaroImuxcs (MIPUHATO Ha TeAarorndyeckom
cosere mpoTokoit Ne 1 ot 23.08.2023, mpukaz No ot «23» aBrycta 2024 rona).

CucremMa OLEHKHA JIOCTIDKEHHUS IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS OCHOBHOMU
00pa30BaTeNIbHON TPOrpaMMbl OCHOBHOTO OOINEro o0pa3oBaHUs MPEAIOoaraeT KOMIUICKCHBIN
MOAXOJl K OIIEHKE pe3yJIbTaTOB O0Opa30BaHUs, IO3BOJISIIOIIMI BECTH OLIEHKY JOCTHXKCHHS
o0yJaromuMucs BceX TPEX TPYII pe3ylbTaTOB 00pa30BaHUs: JIMYHOCTHBIX, METANPEIMETHBIX U
npenMeTHbIX. CUCTeMa OLIEHKH IpelycMaTpUBAET YPOBHEBBIM MOAXO0J K COJEPKAHUIO OICHKU U
MHCTPYMEHTAPHIO JJIsl OLEHKM JOCTIKCHHS IUIAHUPYEMBIX pe3yJabTaToB, a TakKke K
MPEJICTABIICHUIO U MHTEPIpPETAIlMH Pe3yIbTaToB U3MepeHuid. OQHUM U3 MPOSIBICHUN YPOBHEBOTO
MOJIX0/1a SBJISICTCS OIEHKA MHIUBUAYAJIbHBIX 00pa30BaTEIbHBIX JOCTH)KEHUI Ha OCHOBE «METOJa
CIIOKEHHS», TPU KOTOPOM (PUKCUpPYETCS JOCTHKEHHE YPOBHS, HEOOXOAMMOIO Uil YCHEIIHOTO
MPOJIOJKEHHST 00pa30BaHUS U pPeajbHO JOCTUTaeMOro OOJBIIMHCTBOM OOYYAIOIINXCS, U €ro
NPEBBIIIEHHE, YTO IMO3BOJSET BHICTPAUBATh WHAMBUIYyalbHbIE TPACKTOPHM JBHXKEHHS C Y4ETOM
30HBl OmKailiiero pa3BUTUS, (OPMHUPOBATH MOJOKHUTEIbHYI0 YYEOHYI0O M  COLHMAIbHYIO
MoTuBanui. CucTeMa OLIEHKH JOCTH)KEHHUS IUIAHUPYEMBIX pPEe3yJiIbTaTOB OCBOCHUS OCHOBHOMU
00pa3oBaTeIbHONM MPOTPaMMBl OCHOBHOTO 00IIero oOpa3oBaHUS MpeIoiaracT KOMILICKCHBIN
MOJIXOA K OLIEHKE pe3ylbTaTOB 00pa3oBaHMs, MO3BOJSIOUIMM BECTH OLEHKY JIOCTHKEHUS
00yJaroImuMHCsT BCeX TPEX TPYNIT Pe3yIbTaTOB 0Opa30BaHMS: JIMYHOCTHBIX, METANPEIMETHBIX U
npeaMeTHbIX. CHcTeMa OLIEHKU MpelycMaTpUBaeT YPOBHEBBIM MOJIXOA K COJAEPKAHUIO OLEHKH U
WHCTPYMEHTAPHIO ISl OLEHKH JOCTIDKCHHS IUIAHUPYEMBIX pe3yabTaToB, a TaKkke K
NPEJCTABICHUIO M MHTEPIPETALUHN PE3yabTaToB M3MepeHuid. OHUM U3 MPOSBICHUN YPOBHEBOTO
MOJIX0/1a SIBIISIETCS OIEHKA MHIUBUAYAJIbHBIX 00pa30BaTEIbHBIX JOCTH)KEHUI Ha OCHOBE «METOJa
CJIOKEHUs», TPH KOTOPOM (UKCUPYETCS JOCTH)KEHHE YPOBHS, HEOOXOAMMOTO JUIs YCHEIIHOIO
MPOJIOJDKEHHST 00pa30BaHUS U pPeabHO JOCTHTAeMOTO OOJBIIMHCTBOM OOYYAIOIIUXCS, U €ro
MPEBbIIIEHHE, YTO IO3BOJISIET BHICTPAMBATH WHAMBHUIYyaJbHbIE TPACKTOPHH JBHXKEHHS C Y4ETOM
30HBI Ommkaiiiero pa3BuUTUS, (OPMHUPOBATH IOJOKHUTEIbHYIO YYeOHYI0 M COI[HAJIbHYIO
MOTHUBAIHIO.

Onenka npeIMeTHBIX pe3yJibTATOB

OneHka TPEIMETHBIX pe3yJbTaTOB  MPEACTaBIACT COOOH  OIEHKY JIOCTHXKCHHS
o0yyaroluMcs TUIaHUPYEMBIX PE3yJIbTaTOB MO YU4eOHOMY IIPEIMETY:

— CHocOOHOCTh K PEIICHHIO Y4eOHO-TIO3HABATENFHBIX M Y4EOHO-TIPAKTHUYECKUX 3aad,
OCHOBAaHHBIX Ha H3y4yaeMOM Y4YeOHOM MaTepuaje, C HCIOIb30BAHUEM CIIOCOOOB JIeHCTBUH,
pENIeBaHTHBIX COJICPKAHUIO YIEOHBIX MPEIMETOB.

— TpeanoyaraeT BblFeNeHHEe 0a30BOTO YpPOBHS JOCTH)KEHUM KaK TOYKM OT4€Ta INpHU
MOCTPOCHUHU BCEW CUCTEMBI OLIEHKH U OpTaHU3al[ui UHIUBUIYATbHON pabOThI C 00YJYarOIIUMHUCS.

bazoswiii yposenv docmudicenuti — ypoBeHb, KOTOPBIH AEMOHCTPHPYET OCBOCHUE YUEOHBIX
JEUCTBUM C OIMOPHOM CHUCTEMOW 3HAHWK B paMKax Jauama3oHa (Kpyra) BBIICICHHBIX 3ajad.
Osnagenne 0a30BBIM YPOBHEM SIBIISIETCS JIOCTQTOYHBIM JJISi TPOJOJDKEHUs OOydeHHs Ha
clenyIolel CTyreH! 00pa3oBaHusl, HO HE 10 MPOPUILHOMY HAIIPABICHHUIO.

JlocTikeHnio 0a30BOr0 YpOBHS COOTBETCTBYET OTMETKA «YAOBJIECTBOPUTEIBHO» (MIIH
oTMeTKa «3», OTMETKa «3auTeHo»). [IpeBblienre 0a30BOro ypoBHSI CBUIETEIBCTBYET 00 YCBOCHUU
OMOPHOW CHUCTEMBI 3HAHUI Ha YPOBHE OCO3HAHHOTO IPOM3BOJIBHOTO OBJIAJCHUS YYEOHBIMU
JEHCTBUAMHU, a TAKXKE O KPYro3ope, upoTe (Wik U30UpaTeIbHOCTH) UHTEPECOB.

Lenecoobpa3Ho  BBACTWTH  CIEAYIOIIME JBa YPOBHs, MpEBHINAIONIME  0a30BbIi:
NOBBIUEHHBIU YPOBEeHb O00CMUMICEHUs. TUIAHUPYEMBIX Pe3yJIbTaTOB, OILEHKA «XOpOIIo» (OTMETKa
«4»); 6blcoKuUll YpoGeHb O0CMUdNCEeHUs TUIAHUPYEMBIX pPe3yNIbTaToOB, OIEHKA «OTIMYHO» (OTMETKa
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«5»). TloBBILIEHHBIH W BBICOKMII YPOBHH JOCTHXXEHHS OTIMYAIOTCS 110 IOJHOTE OCBOEHUS
IUIAHUPYEMBIX Pe3yJIbTaTOB, YPOBHIO OBJIAJICHHUS YY€OHBIMH JCUCTBUSAMH M CPOPMUPOBAHHOCTHIO
MHTEPECOB K JAHHOW MPEeIMETHOM 00acTu.

Jlnist onucaHyst MOATOTOBKU O0YYarOIIUXCsl, YPOBEHB JOCTIKEHHI KOTOPBIX HUXKE 0a30BOTO,
11€J1eCO00pa3HO BBIJCIUTh TAKXKE JIBa YPOBHS: INOHMXEHHBIH YPOBEHb JOCTH)KEHHUH, OLEHKa
«HEYJIOBJIETBOPUTEIBHO» (OTMETKA «2»); HU3KUH YPOBEHb JIOCTH)KEHUH, OLIEHKA «IUI0X0» (OTMETKa
«1»). Henmoctmxenue 06a30Boro ypoBHS (IMOHWKCHHBIM W HU3KUH YPOBHH JOCTHIXKESHUM)
¢buKcupyercss B 3aBUCUMOCTH OT 00bEMa M YpOBHS OCBOCHHOTO M HEOCBOSHHOTO COJEPKaHHS
IIpeIMeTa.

Hopmbl onieHok 1o npeamery «@u3nkay.

OuneHky «5» CTaBsT, €CiId yYEHHMK NPOJIEMOHCTPUPOBAI IIyOOKOE€ M MPOYHOE YCBOEHHUE
3HaHUI ¥ yMEHUH Ha YypOBHE BBIIIE MHHHUMAJIBHBIX TPeOOBAaHWI HpPOTpamMMbl, IPPEKTHBHO
IPUMEHSET UX B HECTAHIAPTHOM CUTyalluH, OOBACHAET SBJICHUS HAa OCHOBE M3YYEHHBIX 3aKOHOB C
UCTIOJIb30BAaHUEM PA3IMYHBIX HMCTOYHHKOB WH(OPMALMH, YMEET BBIICIATH TJIaBHOE, OOBSCHSET
NPUYMHHO-CJIE/ICTBEHHbIE CBSI3U C OOOCHOBAHHMEM COOCTBEHHBIX BbIBOAOB. IIpu BbINOIHEHUH
71a00paTOpHBIX pabOT YUYUTHIBAETCS AKKYPATHOCTD BBIMOJIHEHHS paOOThI, IPaBUIBHOCTh MOJYyUEHUS
KOHEYHOI'0 pe3ysbTaTa, yMEHHE OOBSICHATh CYIIHOCTh HAOJIOJAE€MBbIX SIBIECHUH, MPaBUIBHOCTb
OTBETOB Ha BOMPOCHI MOBBIIIEHHON CJIOKHOCTHU COOJIIOJIEHUE MPaBUJI OXpaHbl TPyAa U TEXHUKHU
6e3onacHocTu. [Ipu pemeHnM 3a7ay ydMTHIBACTCS YPOBEHb CIOXHOCTH, MOHHMaHUE (U3NYECKOMH
CYLIHOCTH COJEpKaHus 3aJ]aul, HECTAaHIaPTHOCTh €€ PEIICHNUs, IPAaBUIbHOCTD PEILICHUSI.

OuneHky «4» CTaBsT, €ClId yYEHHMK IMPOJIEMOHCTPUPOBAI INIyOOKOE M MPOYHOE YCBOEHHE
3HAHUW W YMEHHH, C JOJTOBPEMEHHBIM MX NPUMEHEHHEM Ha YpPOBHE BbIIIE€ MHHHUMAJbHBIX
TpeboBaHuit mporpammsl. IlepeckaspiBaeT M3ydeHHBIH MaTepHaia ¢ BBIBOJAMHM M OOOOILEHUSIMH,
KOTOpBIE JaHbl B y4eOHHMKE C HEOONbIIMMH JOMONHEHUAMU. [lpu BbIMmonHEeHHH 1aOOPATOPHBIX
paboT yuuThIBaeTCs TIIyOMHA U TOYHOCTH BBIBOJIOB, KAUECTBO BBIMOJIHEHUS 3aJ[aHMUs, IPABUIBHOCTD
MOJIy4eHUSI KOHEYHOT0 pe3ysIbTaTa, COOI0IEHUE MPAaBUJI OXpaHbl TpyJa U TEXHUKU 0€30MacCHOCTH.
IIpu pemieHun 3aga4 yuYuTBHIBAETCS YPOBEHB CIOKHOCTH, YMEHUE aHAJIM3UPOBATh YCIOBUE 3aJauH,
MPABWJIBHOCTh PELIEHUS TUIOBBIX 3aJad C MPUMEHEHHEM 3HAaHUI 3aKOHOB U SIBICHUU, YMEHHS
npeoOpa3oBbIBaTh (HOPMYIIbI, YMEHHE MOTYYaTh NPAaBUIbHBIA KOHEUHBIN pe3ylbTaT.

OueHky «3» CTaBsT, €CJIM YYEHHUK MPOJIEMOHCTPUPOBAJl OCO3HAHHOE YCBOCHHE MUHUMYyMa
3HaHUI ¥ yMEHUH Ha ypoBHE MoHMMaHHA. [lepeckas3piBaeT H3y4eHHBIH MaTepuas 6e3 COOCTBEHHBIX
BBIBOJIOB U 0000IIeHM, O€3 BbIIEICHU TJIaBHOTO. [Ipy BBITTOJIHEHUH JTa00paTOPHBIX paboT ymeeT
coOMpaTh YCTAaHOBKY, CHHMAaTh IOKa3aHHs MNpPUOOPOB, 0O0pabaThIBaTh pPE3yNbTAThl, IOIY4aTh
IIPAaBUJIbHBIM KOHEUHBIN pe3yabTaT, COOMIOAeT MpaBUila OXpaHbl TPYAA U TEXHUKH O€30MaCHOCTH.
[Tpu pemeHun 3a7a4 yMeeT y3HaBaTh U pa3ianyaTh (GOPMYIbI, yMEET MOTy4yaTh MPAaBUIbHBIA OTBET
IIPY PEIICHNUN IPOCTEHINNX 3a4a4.

OueHkKy «2» CTaBsiT, €CIM YYEHUK HE OBJIAJE] 3HAHUSAMU U YMEHUSIMU Ha YpOBHE
MUHHMMAaJIbHbBIX TPEOOBAaHUM TPOrpaMMBbI.

YcrHBI 0TBET

Ouenka «5» CTaBUTCS B TOM Cllydae, €CIM ydallMics: oOHapyKMBaeT BEpHOE MOHUMaHHE
(U3HYECKOH CYIIHOCTH M PACCMATPUBAEMBIX SIBIICHUH M 3aKOHOMEPHOCTEH 3aKOHOB U TCOPHIA, TacT
TOYHOE OIIPEACIICHUE U NCTOJKOBAHNE OCHOBHBIX MOHITHH, 3aKOHOB, TEOPHH, a TAK)Ke NPaBUIBHOE
orpeeneHue (PU3MUECKON BEIIMYMHBI, UX €IUHHII U CIOCOOOB M3MEPEHUS; TPABUIILHO BBIMOJHSACT
YEepTeKU, CXEMbl U TpaUKH, COMYTCTBYIOIIME OTBETY; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY,
COIPOBOX/IAET paccka3 HOBBIMHU NPUMEPAMH, YMEET MPUMEHSATh 3HAHUS B HOBOM CHUTYallMM INPU
BBIMIOJIHEHUM NPAKTHUUYECKUX 3aJaHUM, MOXKET YCTAaHOBUTbH CBA3b MEXKIY HM3y4aeMbIM U paHee
M3YYEHHBIM MAaTE€pHaIOM MO Kypcy (HU3MKH, a TaKXKe C MaTepHajJOM YCBOECHHBIM INpPU H3y4E€HUU
OPYTUX IPEIMETOB.

Ouenka «4» cTaBUTCS, €CIM OTBET YJOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha
ONEHKY «5», HO Y4YalIMiCs HE HCIHOJb3yeT COOCTBEHHBIM IIaH OTBETAa, HOBBIE IMPHUMEpPHI, HE
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MPUMEHSIET 3HAHUS B HOBOM CHUTYallMii, HE MCIOJIb3YET CBA3U C PaHEee M3y4YEHHOM MAaTepHalloM U
MaTepHaJIOM, YCBOCHHBIM IPU U3YYSHUU APYTUX NPEAMETOB.

Ouyenka «3» cTaBUTCS, eclU OOJbIIIAsl YacTh OTBETAa YAOBIETBOPSET TPEOOBAHUSM K OTBETY
Ha OLEHKY «4», HO B OTBeTe OOHAPYKMBAIOTCS OT/AEIbHBIC IMPOOENbI, HE NPEMSITCTBYIOLINE
JanbHENIEMY YCBOGHHUIO MPOTrPaMMHOI0O MaTepHala, YJalluics yMeeT MPUMEHSTh MOJTy4YeHHbIE
3HAHUS: IPU PELICHUU MPOCTHIX 33/1a4 C UCIIOJIb30BAaHUEM T'OTOBBIX ()OPMYJI, HO 3aTPYAHAETCS NIPU
pelieHuy 3a1a4, TpeOyromumx mpeodpazoBaHus GOpMyI.

Ouenka «2» CTaBUTCS B TOM CIIydae, €CIIM y4alluiicst He OBJIae]l OCHOBHBIMU 3HAHUSIMH, U
YMEHHSIMH B COOTBETCTBUU C TPEOOBAHUSIMHU IIPOTPAMMBI.

OueHka NMcbMEHHBIX KOHTPOJIBHBIX padoT

B muceMEHHBIX KOHTPOJBHBIX paboOTax YUUTHIBACTCS TaKXKe, KAaKyl 4YacTb paboThI
BBITOJIHUJT YYCHHK.

Oyenka «5» cTaBUTCA 32 pabOTY, BBIIOJIHEHHYIO MOJHOCTHIO 0€3 OIMOOK M HEI0YETOB, B
KOTOpPOH MpaBuiIbHO BhIMOIHEHO100% - 85% 3amanmuii;

Oyenka «4» ctaBuTCs 3a pabOTy, BBHINOJIHEHHYIO MOJIHOCTHIO, HO MPU HAIWYUHU B HEHl HE
Oosee ofHOW HerpyOod OIIMOKM M OJHOIO HejouyeTa, HE Ooyiee TpeX HEAO0YETOB, B KOTOPOM
MPaBUJILHO BBINMOIHEHO 84% - 65% 3amanuii;

Oyenka «3» cTaBUTCA 3a pabOTy, €CIM YUYEHUK TPABUIHHO BBHITIOJHUI HE MeHee 2/3 Bcei
paboThI WM TOMyCcTUI He Oojiee oHOU rpy0oil 1 omuoOkH, Oosiee Tpex HerpyobIX OMIMOOK, OJTHON
HETpyOOl OmMOKM W TpeX HEJOYETOB, NMPH HAJMYUM UYETHIPEX-TISITH HEJTOYETOB, B KOTOPOU
MPaBUJILHO BBINOIHEHO 67% - 50% 3amanuii;

Oyenka «2» CTaBUTCS, €CJIM YUCJIO OMINOOK M HEJ0YETOB MPEBBICUIIO HOPMY JJIsl OLIEHKU Ha
«3» WU IPaBUJIBHO BBIMOJIHEHO MeHee 2/3 Bceil paboThl.

Ouenka JadopaTopHbIX padoT.

Oyenxa «5» cTaBUTCA B TOM CJydae, €CIIM y4Yalluiics BBIIOJIHWI paboTy B 00BEME ¢
COONIFOJICHNEM  HEOOXOJMMOW  ITOCIIEIOBATEIbHOCTH —IPOBEIACHHUS ONBITOB W WU3MEPEHUH;
CaMOCTOSITEIFHO CMOHTHPOBaJ HEOO0XOIUMOE 00OpylOBaHHME, BCE OIBITHI MPOBEN NMPABHIBHO H
MOJTyYHJT TIPAaBHJIBHBIE PE3YNbTAaThl W BBIBOABI;, coOmioman TH Tpyma; B oT4ére MpaBHIBHO H
aKKypaTHO BBIIIOJHUJI BCE 3aIUCH, TaOJIUIIbI, YePTEKHU, CXEMBbI, I'Pa(UKU U BHIYUCIICHUSI.

Oyenka «4» CTaBUTCSI B TOM CITydae, €Clid ObUIH BBIIOJIHEHBI TPEOOBAHUS K OLIEHKE «5», HO
yUaIIUACs TOMYCTHUI HEJJOYEThI U HeTpyOble OMIMOKH.

Oyenka «3» CTaBUTCA, €CIH PE3y/bTaT BHIIOJHEHUS YaCTH TaKOB, YTO MO3BOJISIET MOJIYYHUTh
NPaBUJIbHBIE BHIBOJIBI, HO B XO/I€ MPOBECHUS OTIBITOB M M3MEPEHUI ObUTH TOMYIIEHBI OITHOKH.

Oyenka «2» CTaBUTCS, €CIIH BCsl pabOTa U OMBITHI TPOBOJAWIUCEH HEMPABUIIBHO.

Ilepeyensb oIMOOK.

I'py0bie ommoKu:

1. HesHnanwue omnpenesieHHil, OCHOBHBIX IOHATHM, 3aKOHOB, IIPaBUJI, OCHOBHBIX MOJIOKEHUN
Teopuu, GopMys, OOIMENPUHATHIX CUMBOJIOB M 0003HA4YCHHsS (DU3UUCCKUX BEIWYHH, CAUHHUI] UX
M3MEPEHUSI.

2. HeyMeHue BbIIETUTH B OTBETE IJIaBHOE.

3. HeymeHue npuMeHSTh 3HAHHMA JUIS pEIICHUS 3aad U OOBSICHEHUS (HU3UIECKHUX
SBJICHUH; HEMPABUIBLHO C(OPMYIUPOBAHHBIE BOIPOCHI 33J]a4M WM HEBEPHOE OOBSICHEHHS X0Ja ee
peleHysI; He3HaHUe MMPUEMOB PEIICHUs 3a/1a4, aHAJIOTHYHBIX paHee pelIeHHBIM B KJIacce;
OomMOKH, MOKa3bIBAIOLINE HEMPAaBUIbHOE IIOHUMAaHME YCJIOBUS 3aJladyd MM HeNpaBWIbHOE
WCTOJIKOBaHUE PEIICHUS.

4. HeymeHue 4MTaTh U CTPOUTH TPAPUKU U NPUHIUITHATBHBIE CXEMBI.

5. Heymenue moarotoButh K padoTe€ YCTAaHOBKY WM JabopaTopHOoe 000OpyaoBaHUE,
MIPOBECTH OIIBIT, HEOOXOIUMBIE PACUEThI, UM UCIOIH30BATh MOTYUYEHHBIE JaHHBIE JJIs1 BBIBOJIOB.

6. HeOpexxHoe oOTHOIIEHHE K JaOOpaTOPHOMY OOOpPYAOBAHHUIO U H3MEPUTEIHbHBIM
npudopam.
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7. HeymeHue ornpenenuTs MoOKa3aHHe U3MEPUTEILHOTO Mpudopa.

8. Hapymenue TpeGoBanuii mpaBui 6€30MACHOCTH TPYa IPHU BHIIOJHEHUHN 3KCIIEPHUMEHTA.

Herpyo0bie omunoxku:

1. Herounoctu (GOpMYIHPOBOK, ONpEICNICHHA, MOHATHNA, 3aKOHOB, TCOPHH, BBI3BAHHBIC
HEMNOJHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OIPEAEJIAEMOro IOHATHS, OLIMOKH, BbI3BAaHHbBIC

HECOOJII0ICHUEM YCJIOBUH MPOBEJICHUS OIbITa HIIA U3MEPEHUI.

2. Ommbxu B YCIIOBHBIX 0003HaYEeHUAX Ha MPUHOUIINAJIbHBIX CXCEMaX, HCTOYHOCTH

yepTekeil, rpa)uKkoB, CXEM.

3. HpOHYCK HMJIM HETOYHOE HaIlMCaHue HaMMECHOBaHHI CANHUIL (1)I/ISI/ILI€CKI/IX BCIINYHH.

Henouernl:

1. Apudmernyeckue OMMUOKA B BBIYUCICHUSIX, €CIU 3TO OLIMOKK IpyOO HE HCKaXKaroT

peabHOCTh MOIYYEHHOTO Pe3yIIbTaTa.
2.  OtaenpHBIC TIOTPEIIHOCTH B POPMYJIMPOBKE BOTIPOCA WIIK OTBETA.
3. HeOpexHoe BHINOTHEHUE 3aIMCEH, YepTEXEH, CXeM, TPapUKOB.
4. Opdorpadudeckue v MyHKTYaAIIUOHHBIE OIIHOKH.

Ounenka MeTanpeIMeTHbIX pe3yJIbTaTOB

— CIOCOOHOCTP M TOTOBHOCTb K OCBOCHHMIO CHCTEMAaTHUYECKUX
CaMOCTOSITEJIbHOMY IIOTIOJIHEHHUIO, IEPEHOCY U UHTETpalyy;

— CHOCOOHOCTH K COTPYJHHUYECTBY M KOMMYHUKAIUHY;

3HaHWUM, HX

— CIIOCOOHOCTH K PEIICHUIO JIUYHOCTHO M COLMAJIBHO 3HAYMMBIX HpO6J’I€M 1 BOINIOIICHUIO

HaWJICHHBIX PEUICHUN B IIPAKTUKY;

— cH0COOHOCTh ¥ TOTOBHOCTH K Hcnojb3oBanuio KT B J8(SA1520,€ 06y‘lCHI/I$I " pa3sBUTHA,

— CITOCOOHOCTE K caMOOpranu3alinu, CaMOoperysinnuu U pe(bJ'IeKCI/II/I.

54



IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
Ne KoanyecTBo 4acos
n/m Tema ypoka Bcero | KonTpoabsnsie | IIpakTuyeckue Aara JICKTPOHHLIE UHBPOBLIE
U3yYyeHust o0pa3oBaTesibHbIE PECYPCHI
padoThI padoThI
o but6mmoreka [IOK
1 ;(;;;ZIITEH np};jay:;r,i g);lec'me 1 https://lesson.edu.ru/lesson/d6851966-c4bf-
4374-8a3b-
ABJICHHA 664814b67e7d?backUrl=%2F03%2F07
Mexann4decKue, TeIIOBEIE,
2 3JIEKTPUYECKHUE, MATHUTHBIE, 1
CBETOBHIE, 3BYKOBHIE SIBIICHUS
but6mmoreka [IOK
3 ®OuU3nIeCKUe BEIUYNHBI K UX 1 https://lesson.edu.ru/lesson/5cdf146c-aa9e-
H3MEpPEHHUE 4144-ablb-
a3e425496458?backUrl=%2F03%2F07
Ypoxk-uccienoanue "N3mepenue
4 TEMIIepaTyphl PU MTOMOIIH 1 1
YKUIKOCTHOTO TEPMOMETpA U
| AaT4MKa TeMuepaTypsl”
Kaxk ¢usuka u gpyrue
€CTECTBEHHBIC HAYKU U3Y4aloT
5 npupoay. EcrecTBeHHOHay4YHBIN 1 bubnuotexa [JOK
MeTo]1 mo3HaHus. Onrcanue https://m.edsoo.ru/ff09f72a
(bU3UYECKUX SBJICHUN C
TIOMOIIBI0 MOJIEJIEH
VYpoxk-uccienoanue "[IpoBepka
TUMNOTE3BI: TATBHOCTh MOJIETa
6 IapyuKa, MyImeHHOTO 1 1
TOPU30HTAIILHO, TEM OOJIBIIIE,
4yeM OOJIbITe BhICOTA MMycKa"
7 Ctpoenue BeniectBa. ONBITHI, 1 bu6anoreka LIOK
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https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://m.edsoo.ru/ff09f72a

JAOKa3bIBAOIIHNE NUCKPETHOC
CTPOCHUC BCIICCTBA

https://m.edsoo.ru/ff09fe0a

TBEPJIOTO TEJIA»

8 JIBr>KeHre JacTHI] BEIIECTBA bubmorexa [JOK
| teet https.//m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «ONbITH IO
9 HaO0JTFOICHUIO TETUIOBOTO
paclupeHus Ta30By
10 ArperaTHblE COCTOSIHUS
BEIlIECTBA
B3anMocBs3b MeXy CBOWCTBAMU
BEILECTB B Pa3HBIX arperaTHbIX
11 | COCTOAHMAX M MX bubmuoreka [JOK
aTOMHOMOJIEKYJISIPHBIM https://m.edsoo.ru/ff0a0378
ctpoeareM. OcCOOCHHOCTH
arperaTHbIX COCTOSIHUN BOJBI
MexaHu4ecKoe IBUKEHHUE.
12 | PaBHOMEpHOE PIIII{C ABHOMEPHOE buGnnorexa [JOK
P p p https://m.edsoo.ru/ff0a05c6
| ABMOKCHHE
but6mmoreka [IOK
13 | CropocTs. Exusmitet ckopocTu https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpemeHun bubmmoreka [JOK
JBUYKEHUS https://m.edsoo.ru/ff0a0ae4
HNuepuus. 3ak0oH UHEPIUH.
B3aumoneicTeue Ten Kak bubnuorexa [JOK
15 :
NPUYMHA U3MEHEHUS CKOPOCTH https://m.edsoo.ru/ff0a0c10
JBUKEHUS TeJl
[InotHocTh BemecTBa. Pacuer
16 | maccelu 061;611\]/1-[3 TeJa 1Mo ero bubmmorexa [JOK
https://m.edsoo.ru/ffOa0fee
IIJIOTHOCTHU
JlaGopatopHas pabota bu6mmoreka LIOK
17 | «OnpeneneHue IIOTHOCTH https://lesson.edu.ru/lesson/d2688648-61c6-

4bfl-bcl4-



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://lesson.edu.ru/lesson/d2688648-61c6-4bf1-bc14-b689d711d125?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d2688648-61c6-4bf1-bc14-b689d711d125?backUrl=%2F03%2F07

b689d711d125?backUrl=%2F03%2F07

Pemenue 3amad mo Teme

but6mmoreka [IOK

1
8 "ITIimoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa https://lesson.edu.ru/lesson/1ed4fc63-567b-
19 | B3zaumogeiicTBus ten. Cuita 4eb7-8746-
ynpyroctu. 3akoH ['yka 618a391b6f85?backUrl=%2F03%2F07
JlaGopaTopHas pabota
«3ydeHne 3aBUCUMOCTH
20 | pactsoxeHus (nedopManin)
IIPY>KUHBI OT IIPUIIOKEHHON
CHUIIBD»
21 SIBnenue tarorenns. Cuia
TSKECTH
CBs13b MEXKIY CHJION TSHKECTH B
22 | maccoit Tenz:lyBec Tena. Pemenne bubmiorexa LIOK
T ’ " https://m.edsoo.ru/ff0al778
3amad 1mo reMe "Cuiia TSKeCTH
Cuia TSDKECTH Ha UX
23 | mma”erax (I)I/ISI/I‘-IGHCI:(}II/IFC bubmnorexa LOK
) https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKHU TIIIAHET
bub6nunorexa LIOK
24 Msmepenne cut. Jlunavomerp https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 | Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnoskeHne AByX CHII,
26 | Ham aBHeH}i[LIf(HO OJTHOH bubmorexa LIOK
P N . https://m.edsoo.ru/ff0ala70
npsiMoi. PaBHOIeHCTBYIOIIIAs CUJT
97 Pemenue 3amay no reme
"PaBHoeiicTBYyIOIIAs crl"
TpeHne CKONLXKEHUI U TPEHUE
P P but6mmoreka [IOK
28 | mokos. TpeHue B mpupojae u

TEXHHUKE

https://m.edsoo.ru/ff0alb9c
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https://lesson.edu.ru/lesson/d2688648-61c6-4bf1-bc14-b689d711d125?backUrl=%2F03%2F07
https://m.edsoo.ru/ff0a123c
https://lesson.edu.ru/lesson/1ed4fc63-567b-4eb7-8746-618a391b6f85?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/1ed4fc63-567b-4eb7-8746-618a391b6f85?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/1ed4fc63-567b-4eb7-8746-618a391b6f85?backUrl=%2F03%2F07
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

JlaboparopHas paboTa
«M3yueHne 3aBUCUMOCTH CUJIBI

09 | TPEHHS CKOILKEHUS OT CHIIbL bu6nuoreka [IOK
JIABIICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAOILIUXCS
MTOBEPXHOCTEH»

30 Pewienue 3agau Ha onpeneneHue
PaBHOAECHCTBYIONIEH CHJITbI
Pemenue 3agau no remam: «Bec

31 | Tem, «I"paduueckoe but6mmoreka [JOK
n3o0pakeHue cum», «CUib, https://m.edsoo.ru/ff0alde0
«PaBHOJIEVCTBYIOIIAS CUI»

KonTponbhast pabota mo temam:
«MexaHn4eCKOe JBIKCHHEC), https://lesson.edu.ru/lesson/0b8be75f-8a10-

32 | «Macca, I0THOCTBY, «Bec 4863-92b6-

Tena», «I'papuyeckoe 8c2f5c3e7d3d?backUrl=%2F03%2F07
n3o0paxkeHue cuin, «CHIIb)
JaBaenue. CriocoObl Bu6morexa LOK

33 | yMCHBINICHMA M YBEIMCHHS https://m.edsoo.ru/ff0a20a6
JaBJICHUS
JlaBiaeHnwue raza. 3aBUCHUMOCTD B morexa LOK

34 aBJICHH Ta3a oT 00bEMa
A ’ https://m.edsoo.ru/ff0a2376
TEMIEPATYPhI
Ilepenaua maBieHUS TBEPALIMU

peAata A P bubmoreka [IOK

35 | Tenmamu, JKMIKOCTSIMH U Ta3aMH. https://m.edso0.ru/f0a25h0
3akoH Ilackans — '
JlaBlIleHHE B )KUJIKOCTH U Tase,

36 | BEI3BAHHOE JEHWCTBUEM CHUIIBI E‘[I;I[?SJ'I/I;I;T:;s%cL)Ir(a}?an27 18
TSKECTH — '

Pemenue 3amad mo Teme
a bubnunorexa LIOK
37 | «/laBneHue B )KHUJIKOCTH U Ta3e.

3axou [lackams»

https://m.edsoo.ru/ff0a2826
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https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://lesson.edu.ru/lesson/0b8be75f-8a10-4863-92b6-8c2f5c3e7d3d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/0b8be75f-8a10-4863-92b6-8c2f5c3e7d3d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/0b8be75f-8a10-4863-92b6-8c2f5c3e7d3d?backUrl=%2F03%2F07
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

bubmuoreka [JOK

38 | Coobmarommecs cocy et https://m.edsoo.ru/ff0a2970
39 | I'mapaBmudeckuii mpecc bubnnorexa LIOK
| https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopuraeBoi
JKMJIKOCTHBIN HAcOC
Atmocdepa 3emmu. [Ipuanns
41 oSoroman Sewnm. SammcviocTs bu6morerca LIOK
) https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTro JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOpsI
42 Bec Bozmyxa. AtmocdepHoe bu6mmoreka [IOK
JaBJIcHIE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMmochepHOro bu6muoreka [IOK
napieHus. OnsiT Toppuyesm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
44 aiﬁegxﬂ OTFBB;:IOTB?HI;H ' Enbmorexa HOK
A A https://m.edsoo.ru/ff0a2fc4
| YpOBHEM MOps
b - .
45 Aﬁiﬁ?ﬁg Iil({)ZPO;)JIIeHHe Ha bubmiorexa HOK
P A https://m.edsoo.ru/ff0a2fc4
pa3IUYHBIX BBICOTaX
Pewenue 3agau o reme "
46 "
AtMocdepHoe naBiIeHHE
| Ao s 1 e oo LOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumeznioBa cuia
JlaGopaTopHasi pabota
48 «OrnpeienieHue BhITAIKUBAOLIEH bu6mumorexa [IOK
CHUJIbI, ICMCTBYIOILIECH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTh)
49 JlaGopaTopHas paboTa 1o Teme bu6mmoreka [IOK

«HccnenoBaHnue 3aBUCUMOCTH

https://m.edsoo.ru/ff0a3514
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https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

Beca Tella B Bojie OT 00bEMa
MOTPYKEHHOU B KUAKOCTh YaCTH
Tea»

bu6anoreka LIOK
50 | Inasanye Ten mps://m.edsoc])_.I ru/ff0a3a96
JlaboparopHas paboTa
"KonctpyupoBanue apeomerpa
51 | uIu KOHCTPYHPOBAHUE JIOJIKU U 1
orpejiesieHue e€
Ipy30M0bEMHOCTH"
Perrenne 3ama4 mo remMam:
«IlmaBanue cyaoB.
52 BOS,HYXOHJ‘IaB};II[-II/IC» «JlaBneHue Bubmorexa LIOK
> N https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJN, KUIKOCTEH 1
ra3oBy
KonTponbHas pabora 1o teme https://lesson.edu.ru/lesson/39e618b7-
53 | «/laBneHue TBEPABIX TE, e336-4e4a-869c-
JKUIKOCTEN U ra3oBy c21151e5854f?backUrl=%2F03%2F07
but6mmoreka [IOK
54 | Mexammcckas pabora https://m.edsoo.ru/ff0a3f82
but6mmoreka [IOK
55 | MomgocTs. EARHHIE! MOIIHOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccnenoanue "Pacuér
56 | MOIIHOCTH, pa3BUBACMOU TIPH 1
noanéMe 1o Jectauie"
https://lesson.edu.ru/lesson/0f3604f7-08b0-
57 | proeme v P 107 b
db724ddf7634?backUrl=%2F03%2F07
Perdaru B TexHuke, OBITY U
5g | TPHpOZE. JlaGopaTopHas pabota 05 bu6mumorexa [IOK

«HccnenoBanue ycioBHi
paBHOBECHS pblyara

https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://lesson.edu.ru/lesson/39e618b7-e336-4e4a-869c-c21151e5854f?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/39e618b7-e336-4e4a-869c-c21151e5854f?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/39e618b7-e336-4e4a-869c-c21151e5854f?backUrl=%2F03%2F07
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://lesson.edu.ru/lesson/0f3604f7-08b0-4b67-bad6-db724ddf7634?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/0f3604f7-08b0-4b67-bad6-db724ddf7634?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/0f3604f7-08b0-4b67-bad6-db724ddf7634?backUrl=%2F03%2F07
https://m.edsoo.ru/ff0a478e

Pemenue 3agau no teme

bu6anoreka LIOK

59 «YCJIOBUSI PABHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro
JIEUCTBUS MEXaHNU3Ma. https://lesson.edu.ru/lesson/25e3ca71-876e-
60 | JlaGoparopHas paboTa 0.5 479f-9f7c-
«3mepenune KII/] HakinoHHOM 93b7b0d05e3e?backUrl=%2F03%2F07
TJTIOCKOCTH
61 Pemenue 3agad mo reme "Pabora, bubnuoreka [JOK
moiHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
MexaHu4ecKas SHEPIHsl.
62 | Kunernueckas u nopTeHuHanLHaﬂ Bubmorexa LIOK
https://m.edsoo.ru/ff0a4252
SHEPTHs
63 3aKOH COXpaHEHUs bu6mmoreka [JOK
MEXaHUYECKON YHEPIrUun https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TEME
"JKcrnepuMeHTaNbHOE
64 | OTIPE/ICTICHNE H3MEHEHUA 1
KWHETHYECKOWU U TMOTEHIIMATbHOM
SHEPTUU MPU CKATHIBAHUH Tea
10 HaKJIOHHOM TUIOCKOCTH"
KoHTpomsHas pabora o Teme https://lesson.edu.ru/lesson/f0966b61-a6c3-
65 «PaboTta 1 MOIIHOCTh. DHEPTHUs» #d25-ad12-
© OIHOCTD. JHEP 9e526bcdf034?backUr|=%2F03%2F07
PesepBHblii ypok. PaGora ¢
66 TCKC”JI.“)aMI/I ng”)FeMe bubnnorexa [JOK
" " https://m.edsoo.ru/ff0adee6
MexaHn4ecKoe JBUKEHHUE
PeseprubIit ypok. PaGora ¢
TekcTamu 1o Teme "JlaBieHue bubnuoteka [JOK
67 N . :
TBEPJBIX TEN, KUJIKOCTEN U https://m.edsoo.ru/ffOa4ffe
razos"
68 Peseprubrit ypok. PaGora ¢

tekctamu 1o teme "Pabora.
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https://m.edsoo.ru/ff0a48a6
https://lesson.edu.ru/lesson/25e3ca71-876e-479f-9f7c-93b7b0d05e3e?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/25e3ca71-876e-479f-9f7c-93b7b0d05e3e?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/25e3ca71-876e-479f-9f7c-93b7b0d05e3e?backUrl=%2F03%2F07
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://lesson.edu.ru/lesson/f0966b61-a6c3-4d29-ad12-9e526bcdf034?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/f0966b61-a6c3-4d29-ad12-9e526bcdf034?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/f0966b61-a6c3-4d29-ad12-9e526bcdf034?backUrl=%2F03%2F07
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

MomnocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 68 3 12
8 KIIACC
No KoauuecTBO 4acon
n/n Tema ypora Bcero | Konrpoabnbsie | IlpakTHyeckue Aara UIEKTPOMILIE UHBPOBLIE
U3ydeHHus o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTbI
OcHOBHBIE TOJOKEHUS
1 MOJIEKYJISIPHO-KMHETUYECKOM 1 bubnuoreka [IOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
TIOJITBEPKICHUS
2 Macca u pazmMep aTOMOB H 1
MOJIEKYII
Mogaenu TBEpIOro, JKUIKOTO U
3 ra3(I)[06pa3HOI;I([) coémgﬁnﬁ 1 Enbmrorexa OK
https://m.edsoo.ru/ff0a540e
BEIIeCTBA
OO®bsicHEHHE CBOMCTB TBEPAOTO,
YKHUJIKOTO U Ta3000pa3HOro
4 COCTOSIHUI BEIIECTBA HA OCHOBE 1
MOJIO’KEHU MOJIEKYIISPHO-
KMHETHUYECKON TEOPUHU
5 Kpucrannuueckue u amopdubie 1 bu6mmoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWJUISIPHOCTb. 1 bu6mmoreka [JOK
[ToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacmMpeHue u 1 bu6mmoreka [JOK
CKaTHE https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBa3b
8 TEMIIEPATYPHI CO CKOPOCTHIO 1

TCIIJIOBOT'O JBMOXKXCHUSA YaCTHIL
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Buytpennss sHeprus. CriocoOsbl

but6mmoreka [IOK

9 M3MCHCHUA BHYTPCHHCH https://m.edsoo.ru/ff0a5c60
SHEPTUU
10 | Buasl Termionepenayn bubmorexa [JOK
A pel https://m.edsoo.ru/ff0a6412
Ypox-koH(pepeHus
"IIpakTHyecKkoe UCHOIb30BAHUE
11 TGIII)JIOBBIX CBOMCTB BEILIECTB U bubsmoreka LIOK
https://m.edsoo.ru/ff0a65c0
MaTepHajoB B IEISIX
sHeprocoepexeHus"
12 KoauuecTBO TEIIOTHI. Bbu6moreka [JOK
VY nenpHas TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHUE TEILUIOBOro OanaHca.
13 Tt}:nﬂoo(iMeH U TEIIIIOBOE Bubmiorexa [JOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
Jlaboparopnas pabota
14 "HccaenoBanue ABIEHUS bu6moreka [IOK
TEII000MEeHa TP CMEITHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U ropsideit BOJbI"
Pacuer konndecTBa TEILIOTHI,
15 HEO0OXOAUMOTO JIJII HarpeBaHUs
TeJa U BBIICISIEMOTO MM TIPH
OXJIAXKICHUN
Jlaboparopnas padbora
16 | "Om Ie) ZJ‘IEEI/IZ ; eniHoﬁ bubmorexa LIOK
pea YA " https://m.edsoo.ru/ff0a6bb0
TEIIIOEMKOCTH BEILIECTBA
17 OHeprus TOIUIUBaA. Y IeJIbHas bu6mmoreka [JOK
TEIJIOTA CTOPAHUS https://m.edsoo.ru/ff0a7b5a
IInaBienne u oTBepaEeBaHNE
18 | kpucramMyecKkux lign Bubmiorexa [JOK
p ) https://m.edsoo.ru/ff0a71d2
VY aenbHast TENI0Ta MIaBICHUS
19 | JIabopaTtopHas pabota bu6nmoreka [JOK
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https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

"OnpeneneHue yaeabHON
TEIUIOTHI IUIaBJIEHUS Jbja"

https://m.edsoo.ru/ff0a72fe

20

[TapoobpazoBanue u
KoHJeHcauus. Mcnapenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y nenpHas Temnora
napooOpa3zoBaHus U
KOH/ICHCAIIUU. 3aBUCUMOCTh
TCMIICPATYpPbl KUIICHHUA OT
aTMOC(HEPHOTO JaBJICHUS

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa.
JlaGopatopHas pabota
"OnpeaeneHne OTHOCUTETHHOU
BJIQXKHOCTH BO3ayxa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenuie 3amau Ha
ONpeeIeHUE BIaXKHOCTH
BO3/yXa

24

[MpuHIMIB paOOTHI TETIIIOBBIX
nsurareneil. [laposas TypOuHa.
JIBurartenb BHYTPEHHETO
CTOpaHus

25

KIIJI TenoBoro gBuratens.
TemnoBsle IBUTATENN U 3aIIIUTA
OKPY’KAIOTICH CpeIbl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUsI U
HpeBpaIIeHNs YHEPTUH B
TCIIOBBIX MpoHeccax

27

IToaroToBka K KOHTPOJIBHOM
pabore 1o Teme "TeruioBbie
sBjieHus. 3MeHnenue
arperaTHbhIX COCTOSIHUI
BerrecTna"

bu6mmoreka LIOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponpHast paboTa 1o teme

bubmuoreka [JOK
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https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

"TennoBrIe SIBICHUS.
W3menenne arperaTHbIx
COCTOSHHU BelrecTna"

https://m.edsoo.ru/ff0a86ae

DnekTpuzanus ten. JBa pona

29 3JIEKTPUYECKUX 3apsS0B
Ypoxk-uccienoBaHue
30 | "DnexTpuzanus Tea HHIYKIUEH
Y TIPU CONTPUKOCHOBEHUU"
31 B3aumopeiicTBue 3apsiKEHHBIX bubmuoreka [JOK
ten. 3akoH Kynmona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
HamnpspxkenaocTs
32 3ner MYECKOTO IIOJIST Bubmiorexa LIOK
P ) https://m.edsoo.ru/ff0a8ala
[IpuHIIMTD cCynepno3uiuu
AJICKTPUIECCKUX TIOJIEH
Hocurenu anexkrpuyeckunx
33 | 3aps0B. DIeMEHTapHBIN 3apsil.
CtpoeHue aToMa
IIpoBOAHUKH U TUDIEKTPUKH.
34 3apKOH f:[ox aHeIfI/IH b Bubmiorexa [JOK
P https://m.edsoo.ru/ff0a8ef6
AJIEKTPUIECKOTO 3apsia
Pemrenue 3agad Ha npuMeHeHUE
35 | cBoiicTB anelII(T qucﬁnx Bubmiorexa LIOK
p https://m.edsoo.ru/ff0a90cc
3apsiioB
DJIEKTPUUYECKUI TOK, YCIOBUSA
36 | CrO CYLICCTBOBAHNA. bu6mmoreka [IOK
HCTOYHUKY 3IEKTPUUECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 | JlefcTBUS 2IEKTPUIECKOTO TOKA bubmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccnenoanue "Jleiictere

QJICKTPHUYCCKOI'O II0JI Ha
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https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

MPOBOJJHUKH U TUAJIEKTPUKH"

39 DIIEKTPUUECKHUI TOK B bu6mmoreka [IOK
MeTaJjiax, JXKUJIKOCTIX U razax https://m.edsoo.ru/ff0a9838
https://www.yaklass.ru/p/fizika/8-
40 DneKTpuyecKas merb 1 e€ klass/elektricheskie-iavleniia-
COCTaBHBIC YaCTHU 12351 /elektricheskii-tok-elektricheskaia-
tcep-galvanicheskie-elementy-12359
Cuita Toka. JJabopatopnast
41 abora "Usme e}f)ne I/Ip 0.5 Bubmiorexa LIOK
P P " ' https://m.edsoo.ru/ff0a8bd6
peryaupoBaHUE CUIIBI TOKA
DIIEKTPUUECKOE HATIPSIIKEHUE.
42 Bonbt™merp. JTabopaTopHas 05 bubnuorexa LIOK
pabota "U3mepenue u ' https://m.edsoo.ru/ff0a9el14
peryiaupoBaHue HanpsHKeHUs "
ConpoTHuBIIEHHE ITPOBOIHUKA.
43 Y GJI;I)Hoe COII OTEBneIfHe bubmzorexa HOK
A p https://m.edsoo.ru/ff0aa738
BeEllleCTBa
JlaGopaTopHnas pabota
"3aBUCUMOCTB 3JIEKTPUUECKOTO
44 | COTPOTHBICHHUS MPOBOJIHAKA OT 1 bu6nmoreka [IOK
€T0 JJIMHBI, TIJIOIIa 1 https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CEUCHUS 1
Marepuana"
3aBUCUMOCTH CHJIBI TOKA OT
45 | manpspxenud. 3akoH OMa s Bubmiorexa LIOK
b ) https://m.edsoo.ru/ff0aa44a
ydacTKa [enu
JlaGopatopHas pabora
"NccnenoBanue 3aBUCUMOCTH
4@ | CUIbl TOKA, HAYINETO Yepes 1 bu6muoreka [IOK

pEe3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa u HapsHKEHUs Ha
pesucrope"

https://m.edsoo.ru/ff0aa04e
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ITocnepoBaTensHOE U

47 | mapajuienbHOE COCTUHEHUS
IPOBOJTHUKOB
JlaboparopHas paboTa
"ITpoBepka npaBuiia CI0KEHHUS

48 | HampshDKCHHU TIPU BH6J_IHOTeKa HOK
HOCIETOBATEBHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTopHas pabota

49 "ITpoBepka npaBuiia AJsi CUIIbI bu6nuorexa [IOK
TOKa IPH HapajuieIbHOM https://m.edsoo.ru/ffOaadle
COEJIMHEHUU Pe3UCTOPOB"
Pemenue 3anau Ha IpUMEHEHNE

50 | 3axona Oma JuIst pa3IM9IHOTO BH6J_IHOTeKa HOK
COC/UMHEHHS TTPOBOTHHKOB https://m.edsoo.ru/ff0aaf8a
Pabora 1 MOIIHOCTH

51 | BIeKTpUYECKOro TOKA. 3aKOH BH6J_IHOTeKa HOK
Tixoyns-ena https://m.edsoo.ru/ff0ab124
JlaboparopHas paboTa

52 "OnpeneneHue padOTHI U bu6nuorexa [IOK
MOILHOCTH 3JIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DneKTpu4ecKue 1enu u

53 NOTPEOUTEITH IITEKTPUIECKOM bu6nuorexa [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroroBka Kk KOHTPOJIBHOM
paboTe o Teme

54 "DJneKTpuYeCKue 3apsabl. bu6muoreka [JOK

3apspKeHHBIC Teja U UX
B3anMoieiicTBus. IlocTOIHHBIN
AJIEKTPUIECKUMA TOK"

https://m.edsoo.ru/ff0abd2c
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55

KonTponbhas paborta o Teme
"DneKTpUYECKUE 3apsbl.
3apsKeHHbIE Tela U UX
B3aumoerictBus. IlocToSHHBIN
3JIEKTPUYECKUNA TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

56

IlocTostHHEBIC MAarHuThbl, UX
B3aHMOﬂeﬁCTBHC

57

Ypoxk-uccienoBaHue
"N3yueHune mosiei moCTOSHHBIX
MarHuToB"

Bbub6moreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MaruurtHoe nosie. MarautHoe
[1oJIe 3eMIIN U €T0 3HAaYECHUE
IS SKU3HU Ha 3eMiie

but6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmnsIT Opcrena. MaruutHoe
10JI€ IEKTPHUUECKOro TOKa
MarauTtHoe 1nojie KaTyIIKH C
TOKOM

Bbu6moreka [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHne 3IEKTPOMAarHUTOB
B TexHHKe. JlabopaTopHas
pabora "U3ydyeHue neicTBUsL
MarHuTHOT'O MOJIS Ha
IIPOBOJIHUK C TOKOM"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpoIBUTATENb
IOCTOSTHHOTO TOKa.
Hcnonb3oBanue
3JIEKTPOJIBUTATENECH B
TEXHUUYECKHUX YCTPONCTBAaX U Ha
TpaHcnopre. JlabopaTtopHas
pabota "KoHcTpynpoBanue u
u3ydeHue paboThl
JNEKTpOoABUraTess"

Bbu6moreka [JOK
https://m.edsoo.ru/ff0ac86¢c

62

Omprtel @apayesi. 3akoH
AIEKTPOMArHUTHOW MHIYKIIHH.

https://www.yaklass.ru/p/fizika/8-
klass/magnitnye-iavleniia-18851/chto-
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https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
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[IpaBuio Jlenua

takoe-elektromagnitnaia-induktciia-
532779/re-a9093dec-5120-4011-b395-
5f304ea31203

OnexrporeHepatop. CrocoOs
HOJTYYCHUS DIIEKTPUICCKON

https://www.yaklass.ru/p/fizika/8-
klass/magnitnye-iavleniia-

63 | sHepruu. DICKTPOCTAHIINU HA 1 18851/peremennyi-tok-generator-
BO300HOBJISIEMBIX HCTOYHHKAX peremennogo-toka-719341/re-38d6408e-
SHEPTUU 2d9e-4d0d-a423-83026f13ab2e
[TonroroBka Kk KOHTPOJIHHON

64 paboTe 1o Teme 1
"DneKTpuYeCKre U MarHUTHbHIE
sIBICHUS"

KonTponbhas paborta o Teme
65 "3JIeTI£) I/I‘IGCKIIjIe Y MarHUTHBIC 1 bubnmorexa LIOK
Tp,, https://m.edsoo.ru/ff0acb14
SIBIICHUS
PesepBublit ypok. Pabora ¢
66 TeKC’Il?aMI/I nglieMe "TemoBsie 1 Enbmorexa IIOK
" https://m.edsoo.ru/ff0acc5e
SIBJIICHUSI
PesepBublit ypok. PaboTa ¢

67 | TeKcTamu 10 Teme 1 bubmuorexa [JOK
"TToCTOAHHBIN 2JIEKTPUIECKUI https://m.edsoo.ru/ff0acdc6
TOK"

PesepsHrlit ypok. Pabota ¢

68 | rekcramu 1o TeMe "MarHuTHbIC 1
ABJICHHS"

OBIIEE KOJIMYECTBO YACOB 68 2 145

10 [TIPOTPAMME '

9 KIIACC
KoanuecTBo yacoB
Ne Tema ypoka K n Hara DJIeKTpoHHbIe nu(ppoBbIe

n/n Bcero OHTPOALHBIC paKTHaecKue U3y4YeHHUd o0pa3oBaTe/bHbIE PeCypchl

padoThbI padoTbI
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https://www.yaklass.ru/p/fizika/8-klass/magnitnye-iavleniia-18851/peremennyi-tok-generator-peremennogo-toka-719341/re-38d6408e-2d9e-4d0d-a423-83026f13ab2e
https://www.yaklass.ru/p/fizika/8-klass/magnitnye-iavleniia-18851/peremennyi-tok-generator-peremennogo-toka-719341/re-38d6408e-2d9e-4d0d-a423-83026f13ab2e
https://www.yaklass.ru/p/fizika/8-klass/magnitnye-iavleniia-18851/peremennyi-tok-generator-peremennogo-toka-719341/re-38d6408e-2d9e-4d0d-a423-83026f13ab2e
https://www.yaklass.ru/p/fizika/8-klass/magnitnye-iavleniia-18851/peremennyi-tok-generator-peremennogo-toka-719341/re-38d6408e-2d9e-4d0d-a423-83026f13ab2e
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

MexaHnueckoe IBUKEHUE.
MarepuanbpHasi TOUYKa

Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXAaHUYECKOTr'O IBUKEHUSA

butmmoreka [IOK
https://m.edsoo.ru/ff0ad474

PaBHOMEpPHOE ITPAMONMHENHOE
JIBIDKEHUE

bubmuoreka [IOK
https://m.edsoo.ru/ff0ad19a

HepaBHoMepHOE npsAMOIMHENHOE
neuxeHue. Cpenssis u
MI'HOBEHHAasl CKOPOCTh

[IpsimonuHeitHOe
PaBHOYCKOPEHHOE JIBUYKEHUE.
Yckopenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

CkopocTh IPSIMOJIMHENHOTO
PaBHOYCKOPEHHOT'O JIBH)KCHHS.
I'paduk ckopoctn

JlaGopaTopHnas pabota
"OrnpeaeneHue yCKOpeHus Tena
[IPU PaBHOYCKOPEHHOM
JIBIDKCHUU 110 HAKJIOHHOU
MJIOCKOCTH"

bubnunorexa LIOK
https://m.edsoo.ru/ff0adb18

CBoOoauoe nageuue teil. OnbITh
TIamnnes

PaBHOMEpHOE ABUXEHUE 110
okpyxHocTH. [lepuon u yactora
oOpamenus. JIuneitHas u yriaosas
CKOpOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0ael76

10

enTpocTpemurensHoe
YCKOpEHHUE

11

IIepsbiii 3axon HeroToHa. Bektop
CHJIBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0ae612

12

Bropoii 3akoH HproTOHA.

bubmnorexa IHIOK
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PaBHOnelicTBYIOIIAsA crita

https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akoH HproToHa. bubnunorexa LIOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4y Ha mpuMeHeEHNE bu6mmoreka [IOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
bu6mmorexa LIOK
15 | Cuna ynpyroctu. 3axo I'yka https://m.edsoo.ru/ff0aeca?
16 Pemenne 3amay mo teme «Cuna
YOPYTOCTHY
JlaGopatopHas pabota
17 | «Onpenenenne KeCTKOCTH bubmorera [JOK
https://m.edsoo.ru/ff0aee28
PYKUHBD)
but6mmoreka [IOK
18 | Cwra Tperns https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cua bubmuoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JIaGopatopHas paborta
20 "Onplgzlznle):iﬂz II)<03(I)T(I)I/ILU/IeHTa bubmmorexa LIOK
W https://m.edsoo.ru/ff0af8be
TPEHUS CKOJBKCHUS
o | s v e o oo LOK
wo yupyr ' https.//m.edsoo.ru/ff0afb8e
TpPEeHHUS
C
22 B;JEHT?;?ZT;?O?;;O; bubmorexa LIOK
p ' https://m.edsoo.ru/ff0af044
YckopeHnue cBOOOHOTO MMaICHUS
VYpoxk-koHpepenuus "JBrkeHue
o3 | Tell BOKDYT TPAaBHTAIIOHHOTO
nenTpa (ConHeyHas cucremMa).
T'anaktuxn"
P n
emeHue 3ama4d o treme "Cunna Butmiorexa LOK
24 | TSOKECTH M 3aKOH BCEMHPHOTO

TATOTEHUS"

https://m.edsoo.ru/ff0af5f8
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o5 IlepBas KocMHUY€ECKask CKOPOCTb. bubnnorexa [HOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOW
TOYKH. AOCOJIOTHO TBEPIOE TEIIO.

26 | PaBHOBecue TBEPIOTO TEMA C BH6J_IHOTeKa HOK
3aKPEILIEHHOIT 0ChEO BPALLICHHS https://m.edsoo.ru/ffOafe36
MowmeHnT cuisl. LlenTp Tsixectn
PaBHOBeCcue MmaTepuanbHON https://www.yaklass.ru/p/fizika/9-
TOYKH. AOCOTIOTHO TBEPAOE TEIIO. klass/mekhanicheskie-iavleniia-statika-

27 | PaBHOBecue TBEPIOTO TeENa C 7276536/ravnovesie-tel-v-inertcialnykh-
3aKpEIIEHHOM OCBIO BpAILCHMUS. sistemakh-otscheta-7276626/re-
MowmeHT cuibl. LleHTp TsKECTH f4d62307-3451-4542-9063-a491b76beal4

28 Pemenne 3ama4 1o teme bu6mmorexa [IOK
"MowmeHT cuinbl. Llentp Tsxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM

29 | pabore no Teme "MexaHU9IeCKOe E&?ﬁ?:i%ﬁou}?wbo 408
nBmxkenue. Bzaumonericreue ten" — )

KonTtponsHast paboTa mmo teme

30 | "MexaHHUYECKOE ABUKEHUE. BH6J.1HOTeKa HOK
Bianmonefictare Ten" https://m.edsoo.ru/ff0b06ec
Nmnynse Tena. UMmynbe cuiibl.

31 3aK0H COXpaHEHUsI UMITYJIbCA. bubnnoreka [JOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICHICTBHE

32 Pemenue 3amau mo teme "3akoH bub6mmoreka LIOK
COXpaHEeHMsI UMITyJibca' https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHbepeHius "PeakTuBHOE
JIBUKEHHE B IPUPOJE U TEXHUKE"

34 Mexanuyeckasi pabota u bubnuoreka [IOK
MOIITHOCTE https://m.edsoo.ru/ff0b0a84

35 PaGoTa cuitbl TSKECTH, CHITBI bubmuorexa [IOK

YIPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/ffOb0db8
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https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-iavleniia-statika-7276536/ravnovesie-tel-v-inertcialnykh-sistemakh-otscheta-7276626/re-f4d62307-3451-4542-9063-a491b76bea04
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

36

JlaboparopHnas paboTa
«Ormpenenenue pabOTHI CHIIBI
TPEHHS IPU paBHOMEPHOM
JBYDKEHUH TEJa TI0
TOPU30HTAJILHONW TTOBEPXHOCTH

37

CBs13b SHEpruM U padboTHI.
[loTeHunanbHas 3HEpPIusl

38

Kunernueckas sneprus. Teopema
0 KUHETUYECKOI SHEepTruu

bubnuoreka [IOK
https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKE

40

JlaboparopHnas paboTa
«M3yueHne 3aKOHA COXPAHCHHUS
SHEPTHUN

bub6nunorexa LIOK
https://m.edsoo.ru/ffOb12fe

41

KonebarensHoe ABUXKCHHUC U CT'O
XApPaKTCPHUCTHUKNU

bubmmnorexa IHOK
https://m.edsoo.ru/ff0b1858

42

3artyxaromue KoiaeoaHusl.
Brinyxaennbsie koaeOanus.
Pe3onanc

but6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

MaremMaTHuecKuil U NPyKUHHBIN
MasiTHUKU

44

Ypoxk-uccnenoBaHue
«3aBUCUMOCTB TIEpUOAA
KOJIEOAHMI OT )KECTKOCTH
MIPY>KUHBI M MAacChI TPy3a

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpamienue 3epruu npu
MEXaHUYECKUX KoJeOaHMsIX

46

JlaGopatopHas pabota
«Omnpenenenne 9acToTsl U
nepuoJia KojaeOaHuil mpy>KUHHOTO
MasITHUKa»

bubnunorexa LIOK
https://m.edsoo.ru/ffOblaec

47

JlaboparopHas pabota

bubmnorexa IHIOK
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https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

«ITpoBepka HE3aBUCHMOCTH
nepuoja Kojebanuii rpysa,
MOJIBEIICHHOTO K HUTH, OT MacChl

rpy3a»

https://m.edsoo.ru/ffOb197a

Mexaunueckue BoiHbl. CBOKMCTBA
MEXaHUYECKUX BOJIH.

bubnunorexa LIOK

48 IIpononbHBIE U NTONIEPEYHBIE https://m.edsoo.ru/ffOb21fe
BOJIHEI
VYpok-koHbepeHus
49 "MexaHHYECKUE BOJIHEI B
TBEpAOM Teie. CelicMuieckue
BOJIHBI"
https://www.yaklass.ru/p/fizika/9-
3myk. PacnpocTpanenue i klass/mekhanicheskie-kolebaniia-i-volny-
50 OTpaNKeHHe 3BYKA 18755/zvukovye-volny-skorost-zvuka-
271057/re-24ab5e4e-8914-43a2a-9002-
6eldabb53ddc
Ypoxk-uccienoBaHue
51 | "HaOmroneHue 3aBUCUMOCTHA
BBICOTHI 3ByKa OT 4acTOTHI"
https://www.yaklass.ru/p/fizika/9-
T POMKOCTS 3BYK H BEICOTA TOHA. klass/mekhanicheskie-kolebaniia-i-volny-
52 AKVCTHICCKII DE3OHAHC 18755/0ot-chego-zavisiat-vysota-tembr-
Y p gromkost-i-rezonans-zvuka-284891/re-
4a7d3ee2-eb1c-4414-8ed0-c6aa7320cc9d
Vpok-koHpepennus "YianTpa3s
53 I/III)/IH(I)paSI?YKpB HI;)I/IPOILG u PR bubmorexa LIOK
N https://m.edsoo.ru/ff0b23ca
TEXHHUKE
IloaroroBka K KOHTPOJIBHOMN
54 pabote mo Teme "3aKOHbI bubnmnoreka [JOK
coxpaHeHHs. MexaHu4yeckue https://m.edsoo.ru/ff0b25f0
KOoJICOAHUS ¥ BOJIHEI"
55 | KonrtponbHas paboTa 1o reme
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https://m.edsoo.ru/ff0b21fe
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/zvukovye-volny-skorost-zvuka-271057/re-24ab5e4e-8914-43aa-9002-6e1da6b53ddc
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/zvukovye-volny-skorost-zvuka-271057/re-24ab5e4e-8914-43aa-9002-6e1da6b53ddc
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https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/zvukovye-volny-skorost-zvuka-271057/re-24ab5e4e-8914-43aa-9002-6e1da6b53ddc
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/zvukovye-volny-skorost-zvuka-271057/re-24ab5e4e-8914-43aa-9002-6e1da6b53ddc
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/ot-chego-zavisiat-vysota-tembr-gromkost-i-rezonans-zvuka-284891/re-4a7d3ee2-eb1c-4414-8ed0-c6aa7320cc9d
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/ot-chego-zavisiat-vysota-tembr-gromkost-i-rezonans-zvuka-284891/re-4a7d3ee2-eb1c-4414-8ed0-c6aa7320cc9d
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/ot-chego-zavisiat-vysota-tembr-gromkost-i-rezonans-zvuka-284891/re-4a7d3ee2-eb1c-4414-8ed0-c6aa7320cc9d
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/ot-chego-zavisiat-vysota-tembr-gromkost-i-rezonans-zvuka-284891/re-4a7d3ee2-eb1c-4414-8ed0-c6aa7320cc9d
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/ot-chego-zavisiat-vysota-tembr-gromkost-i-rezonans-zvuka-284891/re-4a7d3ee2-eb1c-4414-8ed0-c6aa7320cc9d
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

"3aKOHBI COXPaHEHUS.
MexaHndeckue KoJIeOaHusI u
BOJIHBI"

DJIEKTPOMarHuTHOE TIOJIE.

bubmuorexa [IOK

56 ONEeKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa 3JIEKTPOMATrHUTHBIX
BOJIH
Ypoxk-konpepenuus "kana
3JIE€KTPOMArHUTHBIX BOJIH.

58 HCHOJ?BSOB&HI/IG bubnmorexa LIOK

https://m.edsoo.ru/ffOb2fe6
AIEKTPOMArHUTHBIX BOJH /IS
COTOBOM CBsI3U"
VYpoxk-uccienoanue "N3yuenue

59 CBOWCTB AJIEKTPOMATrHUTHBIX BOJIH bu6mmoteka [IOK
C IIOMOIIIBLK MOOMJIBHOTO https://m.edsoo.ru/ffOb2c6¢c
tenedona”

Pemenue 3a1au Ha onpeneneHue

60 | 4acTOTHI M IJTUHBI
AIEKTPOMArHUTHOM BOJHBI
DJIeKTpOMarHuTHas Mpupojaa

61 CBeTanCKO OCTh CBeTg o bubmorexa [JOK

- ~KOpOCT] ' https://m.eds00.ru/ff0b31d0
BousiHOBBIE CBOMCTBA CBETA
HcTtounuku cBeTa.

62 [IpsimonuHeitHoe bu6bnuorexa [IOK
pacnpoCTpaHEHUE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Coanna u JIyHsl
3aKOH OTpa)X€HHUsI CBETA. 3epKaja.

63 PGH.ICHI/IZp3a ad Ha 11 I/IMeHeII){I/Ie bubmmorexa [JOK

8 p https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHHsI CBETa
[Ipenomiienne cBeta. 3akoH bu6nuorexa LIOK

64 :

MPEJIOMIIEHHUSI CBETA https://m.edsoo.ru/ffOb3aea

65 | [lomHOE BHYTpPEHHEE OTPAKCHHE bubnuoreka [IOK

75



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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ceera. Mcnonb3oBaHue MOJHOTO
BHYTPEHHETO OTPAKECHHUS B
ONTHUYECKUX CBETOBOJAX

https://m.edsoo.ru/ffOb3c5c

JlaboparopHnas paboTa
"HUccaeqoBaHue 3aBUCUMOCTH

66 | yria mpegoMIICHHS CBETOBOTO
Jy4a OT yIJia MajeHus Ha
rpaHuIle "Bo3ayx-cTexino""
Ypok-koHbepeHIus
"Ucnonp30BaHne MOJTHOTO
67 | BHYTPEHHETO OTpaKEHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS
CBsI3p"
but6mmoreka [IOK
68 | Jlunzel. OnTudeckas Cuiia JIMH3BI https://m.edsoo.ru/ffob3f2c
69 [MocTpoenne nzo0paskeHmit B bubmuorexa [IOK
JIMH3aX https://m.edsoo.ru/ffOb444a
Jlaboparopnas pabota
70 "Onpenenenue GOKyCHOTO bubnuorexa [IOK
pacCTOSIHUSA U ONITHYECKOW CHJIbI https://m.edsoo.ru/ff0b4206
cobuparonieit JTMH3bI"
Ypoxk-koHpepeHuus
71 | "OnTHyeckue JUH30BLIE BH6J_IHOTeKa LOK
puGopH" https://m.edsoo.ru/ffOcOa7e
79 I'ma3 kak onrtuyeckas cucteMa. bubnuoreka [IOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-koHdpepenius "J{edhexTs
3penus. Kak coxpanurts 3peHue"
Pasnoxxenue 6enoro csera B
74 | CHEKTP. Omneitel HetoTOHA. bu6muoteka [IOK

Cl10’)keHHEe CIIEKTPaTbHbIX
1uBeTOB. Jlucnepcus cBera

https://m.edsoo.ru/ffOc0f4c
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JlaGopatopHas pabota "OmnbIThI
IO Pa3JI0KEHHUIO OEIoro cBeTa B

bubmunorexa IHOK

75 | CHEKTp M BOCIPUATHIO IBCT https://m.edsoo.ru/ff0cOe2a
MPEAMETOB MPU UX HAOIIIOICHUHN
yepe3 IIBETOBbIE (PUIBTPHI"
VYpok-nipaktukym "BonHoBbIE
76 | cBoiicTBa cBeTa: IUCHEpCHS,
uHTepdepenms u nudpaxnus"
77 OmnbiTel Pe3epdopna u bu6mmorexa LIOK
MJIAaHETapHask MOJEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 Iloctynater bopa. Moneins aroma
bopa
141
79 atomow. Kaasrer, Nlnwciivarae BuGmoexa LIOK
) ' https://m.edsoo.ru/ffOc144c
CIEKTPHI
80 VYpok-npaktukyMm "Habmonenue bubnmnoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 | PagnoakTUBHOCTE U €€ BUJIBI bubamorexa LIOK
https://m.edso0.ru/ff0c1672
82 CrpoeHue aTOMHOTO sizipa. bubnuorexa [JOK
Hyxiionnas Mojenb https://m.edsoo.ru/ffOc18ac
83 PaagnoaktrBHBIE TPEBpALLICHHUS. bu6muoteka [IOK
N3oTonsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3a1au o reme: but6mmoreka [IOK
"PagnoakTuBHbBIE NpeBpalieHus” https://m.edsoo.ru/ff0clb4a
85 | [lepuon monypacnama
VpoK-
86 "gaoiggsggﬁg II//II;[JI €HUS B bubmorexa LIOK
5 yi " https://m.edsoo.ru/ff0c2126
IPUPOJIE, MEIUIINHE, TEXHUKE
SnepHble peakuuu. 3aKOHBI BuGmorexa LIOK
87 | coxpaHeHHSs 3apsIOBOTO U

MaCCOBOI'O YHCECJI

https://m.edsoo.ru/ffOclc58

77



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
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88

OHeprus cBs3U aTOMHBIX sIJIEP.
CBs13b MaccChl U SJHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemienue 3amay no reme
" nepHble peakyu”

90

Peakuyu cuHTe3a U JCTICHUS
anep. ICTOYHUKM 3HEepruu
CoJHna u 3B€37

but6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypox-konpepenuus "SAnepuas
sHepreTuka. JleiicTBus
PaAMOAaKTUBHBIX U3JIyYEHUHN Ha
JKUBBIE OpraHU3MBbl"

92

IToaroTroBka K KOHTPOJIBHON
pabore 1o Teme
"DIeKTpOMarHuTHOE TOJIE.
DONeKTPOMarHUTHBIE BOJHBIL.
KBanTtoBsie siBieHus"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanrosnle saBiaenus"

94

[ToBTOpEeHME, 00600IIEHNE.
JlabopatopHbie pabOTHI IO KypCy
"B3zaumonencrtsue tea"

but6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[loBTOpEeHue, 06001IEHNE.
Perenne pacueTHBIX U
Ka4C€CTBCHHBIX 3a1a4 I10 TCME
"TenoBble mpolecch”

bub6mmoreka LIOK
https://m.edsoo.ru/ff0c2572

96

[ToBTopenue, o6odIICHHE.
Pemenue pacyeTHBIX U
KaueCTBCHHBIX 3324 110 TEME
"KIIJI TernoBeIX ABUTaTeeit'

1

bubmmnorexa IHOK
https://m.edsoo.ru/ff0c2a22

97

[loBTOpeHme, 06001IEHNE.

bu6mmorexa [IOK
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Penienune pacueTHbIX 1
KaueCTBEHHBIX 33/a4 110 TeEME
"KITJI anekTpoycTaHOBOK"

https://m.edsoo.ru/ff0c2b30

[loBTOpeHnue, 060061IEHNE.

bubmmnorexa IHOK

98 'J'Ia6opaTopHLIe pa60"TLI 0 Kypcy 1 1 https://m.edsoo.ru/ff0c2c52
CBETOBBIC SBJICHUS
o | o, Sobme Fibrs | Susmorra LOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHsI B MEXaHUKE
I1 600 . Pa6
100 | ¢ ;):IIgf;I\TII:IIGH,OOTSM:I'?;I(/)Iie6:H1(/)1;T1a 1 buGnuorexa [JOK
" https://m.edsoo.ru/ff0c2e82
Y BOJTHBI
101 ¢ rexcrmi o 1w "Cocromse | 1 Bubmnorera LOK
" https://m.edsoo.ru/ff0c3044
SIBIICHHSI
[loBTOpenue, 0606menue. Pabora
102 | c rexctamu o Teme "KBanTOBas 1
U sinepHas ¢pusnka'
OBUIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
1. ®wusuka: 7-i1 knacc: 6a3oBblii ypoBeHb: yueOHuk Ileppimikun WM., MBanos A.U. 3-e
u3gaHue, nepepadbotaHHoe AkuuoHepHoe oodmectso «M3narensbctBo «IIpocBenienner»
2. Omsuka: 8-if kiacc: 0a3oBbli ypoBeHb: yueOHHMK Ileppimkun W.M., HBanoB A.U. 3-e
u3gaHue, nepepadbotaHHoe AkuuoHepHoe ooduectso «M3narensctBo «IIpocBenienner»
3. Owmsuka: 9-i kmacc: 6a30BbIil ypoBeHb: yueOHuk [lepoimkun U. M., I'ytauk E. M., BaHoB
A. WN., IletpoBa M. A. 3-¢ wu3ganue, mnepepaboTaHHOEC AKIMOHEpHOE OOIIECTBO
«M3narensctBO «lIpocBemenune»

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. HopmaTtuBHbIe 1oKyMeHTHI (penepanbHoro yposus. — URL:
https://edsoo.ru/normativnye-dokumenty/

2. denepanbbie paboune nporpammel. — URL: https://edsoo.ru/rabochieprogrammy/

3. Konctpykrop pabounx nporpamm. — URL: https://edsoo.ru/konstruktorrabochih-
programm/

4, Meroauueckue mocodus u pekomeraanuu mo ¢pusuke. — URL: https://edsoo.ru/mr-
fizika/

5. MeTtonudeckue BUACOypOKH (B TOM uucie, o ¢gusuke). — URL:
https://edsoo.ru/metodicheskie_videouroki/

6. MeTtonudeckue HHTepakTUBHBIE Keiichl. — URL:
https://edsoo.ru/metodicheskie_kejsy/

7. BupTtyanbsHbie 1a00paTopHbIe U IpaKkTU4YeCcKhe paboThl HA YIITyOIEHHOM YpOBHE
ocHOBHOTO 001Iero oopaszosanus. — URL: https://content.edsoo.ru/lab/

8. Marepuainsl o BornpocaM GopMHpoBaHus GYHKIMOHAIBHOM rpamoTHOCTH. — URL:
https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-gramotnost/

9. Metoaunueckuii xyprai «O0pa3 nericteusi». — URL: https://od-instrao.ru/

10.  Ha 6aze ®I'BHY «MCPO» npogomkaet GyHKIUOHUPOBATH ropsyasi JIMHUS
«OOHOBIIEHUE COIep KaHuUs 00Iero 0Opa3oBaHus» I MOTYUESHUS TelarOrHyecKUMU
paboTHUKAaMU OTBETOB Ha BOIIPOCHI, BOSHUKAIOIINE B XOJI€ MOJArOTOBKH K HOBOMY y4eOHOMY
roxy, — https://edsoo.ru/goryachaya-liniya-po-voprosam-vvedeniya-ob/

11. Ha noprane «Exunoe conepxanue o01iero o0pa3oBaHus» B pa3zeie
«Metoanueckue Matepuans» (https://edsoo.ru/metodicheskie-materialy/) pasmemniens
CJIEYIOIINE METOAUYECKUE TOCOOMS U PEKOMEHIAINN:

— Peanuzarnust mpopmIIbHOTO 00YUYEHUS TEXHOJIOTUYECKON (MHKEHEPHOI) HAPaBICHHOCTH
Ha ypOBHE CpeaHero o01ero oopa3oBanus : MeToaudeckue pekomenaanuu. — ®I'bHY
«ACPO», 2023. — 56 c.

— CucreMa OLEHKH JTOCTHXKEHUH MIIaHUPYEMBIX NIPEIMETHBIX PE3YJIbTaTOB OCBOCHHUS
yaebHoro npeamera «®@uzuka» : Mmetogudeckue pekomenaauuu. — ®I'bHY «MCPOy», 2023. —
99 c.

— JlocTmkeHne MeTanpeMETHBIX Pe3yIbTaTOB B paMKaxX U3y4eHHS MPEIMETOB
€CTECTBEHHO-HAay4yHOro 6J10ka (OCHOBHOE 0011iee 00pa30BaHKE) : METOJUUECKNE PEKOMEHJAIUH.
— @I'BHY «MCPO», 2023. — 136 c.

— Gusuka (yrny0néHHbIi ypoBeHb). Peanuzarnus tpeboBanuiit @I'OC cpennero odmiero
OpazoBaHus : MeToanueckoe nmocooue ais yuurtensi. — DI'BHY «MMCPOy, 2023. — 114 c.

— ®@uzuka. Peanuzanus tpedoanuit ®I'OC ocHOBHOTrO 00111€T0 00pa30BaHuS :
Metoaudeckoe nocooue mis yuurens. — DI'BHY «MCPO PAOy, 2022. — 53 c.

— ®uspka. 7 knace (yrayonénuslil ypoBeHs). Peanuzanus tpeboBanuii @®I'OC ocHOBHOTO
oOmero oopazoBanus : MeToanueckoe mocoodwue mys yuutens. — DI'bHY «MMCPO PAOy, 2022.
—8lc.
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https://edsoo.ru/normativnye-dokumenty/
https://edsoo.ru/goryachaya-liniya-po-voprosam-vvedeniya-ob/

— Mertoaunueckue pekoMeHIauu Mo (GOpMUPOBAHUIO (DYHKIIMOHAIBHON IPaMOTHOCTH
oOyyaromuxcs 5—9 KJIacCoB € HCIOIB30BAHUEM OTKPHITOro OaHKa 3aaHuii Ha HU(pPOBOH
waTdopme Mo MeCTH HampaBIeHUSIM (PYHKIIMOHAIBHON rpaMOTHOCTH B yUeOHOM Ipoliecce U
JUTSI TIPOBEJICHUST BHYTPHUIIIKOJILHOTO MOHUTOPUHTA (DOPMHUPOBAHUS PYHKIIMOHAITBHON
rpamotHOocTH obOydarommuxcs. — PIBHY «MCPO PAOy, 2022. — 360 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET

1. bubnanoreka BUACOYPOKOB IO IMIKOJILHON mporpamme. @usnka [DneKTpoHHBIN pecypc]. Pexxum
nocryma: https://interneturok.ru.

2. bubnuoreka uudposoro odpazoparenbHOro koHTeHTa. du3nka [DnekTpoHHBIN pecypc]. Pexxum
nocryna: https://lesson.edu.ru/03/07.

3. Enunoe copepikanue oOpa3zoBaHue» [ DJIEKTpOHHBIN pecypc]. Pesxxum mocryma: https://edsoo.ru.
4. Pexomennmauuu i yuurtenei. Dusmka [DnekTpoHHBI pecypc]. Pexum mgoctyma:
https://uchitel.club/fpu858/fizika.

5. https://m.edsoo.ru/

6. https://fipi.ru/

7. https://ege.sdamgia.ru/

8. https://oge.sdamgia.ru/

9. https://learningapps.org/register.php

10. https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0
%B0

11.https://www.uchportal.ru/load/38
12.http://nauka.mosmetod.ru/
13.http://seninvg07.narod.ru/004 fiz_lab.htm
14.https://fizclass.ru/ 10
15.https://vznaniya.ru/

16.TonuTexuuyeckuii myseii https://polymus.ru/

17. T'ocynapctBennslii Myseii kocMoHaBTukK uM. K. . 1{1onkoBckoro. BupTyanbHble TPOryIKH
https://gmik.ru/fotovideo3d/virtualnyiy-tur/

18. Myzseii  kocMoHaBTMKM.  BupryambHas — skckypcus  https://russia360.travel/things-to-
do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/ 14. buodwuzuka
https://postnauka.org/themes/biofizika

19.HexkomMmepuecknii  HAay4HO-TIONMYJIAPHBIA — HPOEKT  «DJEMEHTHI  OONBIIOH  HAYKH»
https://elementy.ru/

20.bubnnoTrexa KHUT 1o HOMYJIAPHOMN 3JIEMEHTapHOM pusuke
https://feqworld.ipmnet.ru/ru/library/physics/elementary.htm

21.Dusuka B wkose. Pucynku no gusuke http://markx.narod.ru/pic/
22. Apxus xypHana «Hayka u sxusnb» https://www.nkj.ru/archive/ 20.
23.http://www.all-fizika.com/article/index.php?id_article=110

24.BupTyanbHblii My3ell (U3MYECKOro 00OpPYAOBaHMS MY3€HHO-TIEJarOruIeckKoro KOMILIEKCa
«Dennkey https://fiz-muz-spb.ucoz.net/

25.Csepx3anaua. Caif jis yunreneii gusuku. http:/sverh-zadacha.ucoz.ru/index/0-
26.«®U3TEX pernonam» https://os.mipt.ru/#/

81


https://interneturok.ru/
https://lesson.edu.ru/03/07
https://edsoo.ru/
https://m.edsoo.ru/
https://fipi.ru/
https://ege.sdamgia.ru/
https://oge.sdamgia.ru/
https://learningapps.org/register.php
https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://www.uchportal.ru/load/38
http://nauka.mosmetod.ru/
http://seninvg07.narod.ru/004_fiz_lab.htm
http://sverh-zadacha.ucoz.ru/index/0-

