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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o gu3mKe Ha ypOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHUs COCTAaBIICHA HA OCHOBE
MOJIOKEHUH M TpeOoBaHUIl K pe3ylbTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBarenbHON porpaMmsbl, peacraBieHHbIX B PI'OC OO0, a Taxke ¢ yuéToM deaeparibHON
paboueii mporpammsl BoctiuTanus U Konnenmuuun npenogasanus yueOHoro npeamera «DPuznkay.

- Koncrurynuu Poccuiickoii ®enepauuu (IpUHSATa BCEHAPOJIHBIM T'OJOCOBaHHEM
12.12.1993 ¢ usmeHeHussMH, 0I0OPEHHBIMH B X01e o011epoccuiickoro roocoBanus 01.07.2020);

- KonBennuu o npaBax pedenka (ogoOpeHna ['enepansHoit Accambieerr OOH 20.11.1989,
Bcerynuia B cury st CCCP 15.09.1990);

- ®epgepanbHoro 3akona oT 29.12.2012 No 273-®d3 «O6 obpazoBanuu B Poccuiickoii

Denepanuny;

- @enepalbHOTO TOCYIAPCTBEHHOT'O O0pPa30BaTEIBHOTO CTAHIAPTa OCHOBHOTO OOIIETO
o0pa3oBaHUs, YTBEPXKACHHOrO MpukazoM MuHHcTepcTBa 00pazoBaHusi M Hayku Poccuiickoit
®denepannn ot 17.12.2010 Ne 1897 (nanee — ®PI'OC ocHoBHOTO 0611eT0 00pazoBanus) (it V-1X
KJIACCOB 00pa30BaTEIIbHBIX OpraHU3aIuii);

- Ilpuxaza MunucrepctBa npocsemeHuss Poccun ot 20 mas 2020 roma Ne 254 "OO
yrBepkaeHUH DenepaabHOro IepedHss y4eOHUKOB, JOMYIIEHHBIX K MCIIOJb30BaHUIO IPU
peanu3alMy UMEIOIIUX TOCYJapCTBEHHYIO aKKpEAUTAlMI0 00pa3oBaTeNbHBIX HpPOrpaMM
HaAyaJbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeAHEro oouiero oO0pa3oBaHMs OpPraHU3ALUSIMM,
OCYILECTBIIAIOUIMMU 00pa30BaTeNbHYIO AeSITEIbHOCTH (B penakiuu ot 13.03.2021 r.);

- Ilepeuns opraHM3anuid, OCYIIECTBISIOIUX BBITYCK Y4YEOHBIX IOCOOMH, KOTOpBIE
JIOTTYCKAOTCSA K MCHOIb30BAaHUIO MPU peaIn3alii UMEIOIINX FOCYyIapCTBEHHYIO aKKpEIUTAIIIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro OOIIero
00pa3zoBaHus, YTBEPKIACHHOTO MprKazoM MuUHHUCTEpCTBa 00pa3oBaHus W Hayku Poccuiickoi
®enepanyn ot 09.06.2016 Ne 699;

- IIpukaza MunucrepctBa npocsenienust Poceniickoin @enepanuu ot 22.03.2021 Ne 115
"O06 yrBepxxaeHuu [lopsaka opraHu3ayy 1 OCyIECTBICHUsI 00pa30BaTeIbHON 1€ATEIbHOCTH I10
OCHOBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMaM - 00pa30BaTENIbHBIM MPOrpaMMaM Ha4albHOT'O
o0111ero, OCHOBHOTO 00IIIero U cpeanero oobuero odpasosanus” (3aperucrtpuponan 20.04.2021
Ne 63180);

- @enepalibHOTO NEepeUHs YYeOHUKOB, PEKOMEHIYEMbIX K UCTIOJIb30BAaHUIO IPU peaIn3aliu

UMEIOIINX TOCYIaPCTBEHHYIO aKKPEAUTAIIO 00pa30BaTeIbHBIX MTPOrpaMM Ha4aJIbHOTO OOIIETo,
OCHOBHOT'O 001I1ero, cpelHero o0IIero oopa3zoBaHus, YTBEP)KICHHOTO pUKa3oM MuHHCTEpCTBA
npocsenienust Poccuiickoit ®@enepanun ot 28.12.2018 r. Ne 345;

- muceM Muno6prayku Poccum ot 12.05.2011 N 03-296 "OO6 opranu3zanuu BHEYpOUHOH
JeATEIFHOCTH TP BBEICHHM  (eepaqbHOr0 TOCYAapCTBEHHOTO — CTaHaapra  OOIIero
oOpazoBanus", ot 14.12.15 1. Ne 09-3564 «Metoauueckue pexoMmeHaauuu «O BHEYpOUHOU
NEeSITeIbHOCTH W pealu3allid JONOJHUTENBHBIX 00IIe00pa3oBaTeNbHBIX MPOrpaMM» U OT

18.08.2017 N 09-1672 "O nanpaBieHnd MeTOIUYECKUX PEKOMEH/IAIMHI M0 YTOYHEHUIO TTOHSATHUS
3
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U COAEp)KaHUS  BHEYPOUHOM  JEATENbHOCTM B paMKax  peaJiu3allud  OCHOBHBIX
0011e00pa30BaTEIbHBIX IPOTPaMM, B TOM UUCIIE B YACTH IIPOEKTHOMN AESITEIbHOCTH";

- Ilucpma MunucrepctBa obpazoBanus u Hayku P® ot 01.09.2016 r. Ne 08-1803 o
peanuzanuyu npeaMeTHOH ob6nactu «OCHOBBI JyXOBHO-HPAaBCTBEHHOH KyJIBTYyphl HapoJOB
Poccuny;

- Ilucekma MuHnucrepctBa oOpasoBanuss u Hayku P®D ot 18.06.2015 NeHT-670/08
«MeToanuecKkue PEKOMEHJAMd 10 OpraHu3aliil  CaMOIIOATOTOBKH OOYdYaloOUIMXCs TpHU
OCYILECTBIICHUH 00Pa30BaTEIIbHON JeSITEIbHOCTY;

- Canurapusix npasui U HOpM (Caunllun 2.4.3648-20) «caHUTapHO-3MUIEMHOIOTHYECKIE
TpeOOBaHUSI K OpraHU3alMM BOCHHTAHUS M OOydYeHHs, OTIbIXa M O3J0POBJICHUS JETeH WU
MoJioiexku", yreepkieHHbIX [TocranoBieHneM [ maBHOro rocyapcTBEHHOTO CAaHUTApPHOIO Bpaya
Poccuiickoii @eneparuu ot 28.09.2020 Ne 28 " (3apeructpuponan 18.12.2020 Ne 61573);

- Canutapupix mpaBmn u  HopMm  (Canllun  3.1/2.4.3598-20) "CanutapHo-
AIUAEMUOJIOTUYECKUE TpeOOBaHUA K YCTPOWCTBY, COJIEP)KAHHUIO W OpraHu3aluu paboThI
00pa3oBaTeNbHBIX OPTaHU3aAMNA U APYrUX 00BEKTOB CONMAIBHON MHPPACTPYKTYPHI U IETEH U
MOJIOJIC)KH B YCJOBHSIX pacIpOCTpaHEHHs HOBOW KopoHaBupycHoil mH(pekuunu (COVID-19)",
yTBepkeHHbIX [locTanoBIeHneM ['TaBHOTO roCyJapCTBEHHOTO CaHUTapHOTo Bpada Poccuiickoit
Oenepannn ot 30.06.2020 Ne 16 (BapeructpupoBan 29.03.2021 Ne 62900) (¢ u3MeHEHUAMH,
BHeceHHbIMH [locTaHoBieHrneM ['1aBHOroO rocyaapCTBEHHOTO CaHUTApHOro Bpada Poccuiickoii
®enepaunn ot 24.03.2021 Ne 10);

- Canutapubix npasuil U HopM (CanlluH 1.2.3685-21) «I'mruennueckne HOpPMaTUBBI U
TpeboBaHMs K 00€CTIeueHnI0 0€30MaCHOCTH U (MJTH) OE3BPETHOCTH ISl YesIoBeKa (DAKTOPOB CPeIbI
oOuTtaHus», yrBepKaeHHbIX [locTaHoBiIeHHeM [ 1aBHOTO rocyAapCTBEHHOTO CAaHUTAPHOTO Bpaua
Poccutickoit ®enepanuu ot 28.01.2021 Ne2 (ctp 369-402);

- Ilucema JlemaprameHTa TOCYZapCTBEHHOM IMOJUTHKU B cdepe obiiero oOpa3oBaHUS
MunucrepctBa ob6pasoBanusi u Hayku Poccuiickoit ®enepaunun ot 14.04.2016 Ne08-703 «O0
HCIIOJIb30BaHUU KapT B 00pa30BaTEIbHOMN AESITETbHOCTIY;

- Ilucema JlemaprameHTa TOCYZapCTBEHHOM IOJUTHKU B cdepe obiiero oOpa3oBaHUS
MunucrepctBa oOpa3oBanusi u Hayku Poccuiickoit @eneparnu ot 14.04.2016 Ne08-709 «O
CIMCKAaX PEKOMEHIyEMBIX POU3BEICHUI».

Pezuonanvnuix:

- Koncrurynuu Pecriy6nuku TriBa (mpunsita 06.05.2001 r.);

- 3akona PecnyOmuku TeiBa ot 21 wmrons 2014r. Ne2562 BX-I «O6 obpa3zoBanuu B

PecniyOonuke TwiBay;



- [Tocranosnenus [IpaButenscTBa Pecriyonuku TreiBa ot 12 deBpans 2019 roma N 73 «O6
yTBepxkacHIH KOHIIENIUY TyXOBHO-HPABCTBEHHOTO PAa3BUTHSI U BOCITUTAHHUSI IETEH M MOJIOCKU
Pecriyonuku TwiBa 10 2025 roga;

- IIpukaza MunucrepcTBa oOpasoBanus u Hayku PecriyOnmku TriBa oT «O dopmupoBanun
KaJeHJapHoro ydeOHoro rpaguka oOpa3oBarenbHbIX opraHu3aunii PecnyOmuku ThiBa,
pean3yoX OCHOBHBIE 0011e00pa3zoBareabHbie mporpaMmsl B 2023-2024 yyeGHOM TOay».

-Ilucekma MunucrepcTBa obpasoBanusi u Hayku PecryOmuku TeiBa «O0 yTBepKaeHUU

METOAMYECKMX pPEKOMEHIAIMi 1o (HOopMUPOBaHHIO YUEOHBIX IIJJAHOB OO0pa30oBaTEIbHBIX
opranuzaruii PT Ha 2023-2024 y4eOHbIN TO1»;

- YcraBa PecnyGnukaHckoi mkonb-uHTepHAT UcKyccTB uM.P. /. Kennenouns;

- JlokanbHBIX HOpPMATHBHBIX IPAaBOBBIX AaKTOB, PETYJIHUPYIOIUX 00pa30BaTEIbHYIO
JIESATEIbHOCTD.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (OpPMUPOBAHHE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMUXCS W OpraHu3aluio u3ydeHus (U3MKH Ha
JeSITeTbHOCTHONH OcHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4YEOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHbIM  pe3yibTaraM  OOydeHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX YU€OHBIX ITPEIMETOB Ha YPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMUs.

[TporpamMma no ¢u3uke ycTaHaBIMBAaeT paclpejesieHue y4eOHOro marepuana Mo rojam
o0ydeHust (1Mo Kjiaccam), NpeajaraeT MPUMEPHYIO TMOCIEA0BATEIbHOCTh HM3YUYCHHS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHs MIPEIMETHOTO COEPKaHUA U y4ETE BO3PACTHBIX OCOOCHHOCTEN
oOyJaromuxcs.

[Tporpamma no gu3uke pazpadboTaHa C LIEJIbI0 OKa3aHHUsI METOANYECKON TOMOIIN YUUTETIO
B CO3/IaHUU pabouell MPOrpaMMbl 10 y4eOHOMY MPEIMETY.

dusmka sABIAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJIbKY (pH3MuUEecKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonorueii, actpoHoMueil U usnueckoi reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, MPeNoCTaBiseT HauOojee sICHble O0pa3lbl MPUMEHEHHs HAaydHOTO METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYYECHHUs JOCTOBEPHBIX 3HAHHUI O MUE.

OnHa M3 IVIaBHBIX 337a4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOmiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TPAaMOTHOCTHM U HHTEpeca K Hayke Yy
oOydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMPEIOaracT OBJIAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTB!

Hay4YHO OOBSCHSTH SIBJICHUS;
OLICHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUS,
WHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BaTh HAYYHBIE IOKA3aTEIbCTBA JJIsl [TOJYYEHUS BHIBOJOB.

[lenn w3yuyeHus (PU3WKU HA yPOBHE OCHOBHOT'O OOIIETO OOpa30BaHUS OMPEICICHBI B
Konnennuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3ALUAX
Poccuiickoit ®enepanuu, peanu3yrONMX OCHOBHBIE 00IIe00pa3oBaTeIbHBIE POTPAMMEBIL,
yrBepxkaAEHHON pemenneM Komnernn MununcrepctBa npocsemieHust Poccuiickoit denepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Hean uzyvyennsi Gu3nKu:



npuoOpeTeHne HMHTEepeca M CTPEeMJICHHsI OOy4aromuxcs K HayYHOMY HU3YYEHHUIO MPUPOJBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA M (DOPMHUPOBAHHE HCCIEI0BATEIHCKOTO
OTHOUICHUSI K OKPYXKAIOLIUM SIBJICHUSM;
dbopMupOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4yeHUs] OCHOB CTPOCHUSI MaTEPUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;
¢dopMHpoBaHUE TMPENCTaBICHUH O PO (PU3MKH A Pa3BUTHs JPYTrMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHii;
pa3BUTHE NPEACTABICHUI 0 BO3MOXKHBIX cdepax Oyayieil nmpodeccnoHalbHON NesSTENbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTaIbHEHIIEMY O0yYEHHIO B 3TOM HalpaBJICHUH.
JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:
npuOOpeTeHNe 3HAHMKA O JUCKPETHOM CTPOCHHHM BELIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX H KBAHTOBBIX SIBIICHUSX;
npuoOpeTeHne yMEHHUIl ONMHCHIBaTh M OOBSICHATH (PU3UYECKUE SBICHHUS C HCIOJIb30BAHUEM
MOJTy4YEHHBIX 3HAHUI;
OCBOEHHE METOJIOB PELICHHs MPOCTEUIINX PacuETHBIX 3a7ad C HCIOJb30BaHUEM (U3MUECKUX
MoJieNiell, TBOPYECKHUX M MPAKTUKO-OPHUEHTHPOBAHHBIX 33/1a4;
pa3BuTHE yMEHUI HAOIIOAAaTh IPUPOIHBIC SIBJICHUS U BBIIIOJIHATH ONBITHI, TA0OpaTOPHBIE PaOOTHI
U DKCIEPUMEHTAIbHbBIE HCCIIEI0OBAHUS C UCIIOIb30BAHHUEM U3MEPUTENIBHBIX TPHUOOPOB;
OCBOCHME MPUEMOB pabOThI ¢ HHPOpMaLel GU3NIECKOro COAEPIKaHuUs, BKIIOUasi HHPOPMALIHIO
0 COBPEMEHHBIX JOCTIKEHHUIX (PU3UKH, aHAIN3 U KPUTHIECKOE OIICHWBaHNE WH(POPMAIINH;
3HAKOMCTBO cO cepamu mpodecCuOHATbHON NeATebHOCTH, CBS3aHHBIMH C (PU3UKON, U
COBPEMEHHBIMU TEXHOJOTMSIMUA, OCHOBAHHBIMHU Ha JOCTHKEHHIX (PU3NUECKON HAYKH.
Ha un3yuenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE OCHOBHOI'O 00ILero odpa3oBaHuUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamme o (Gpusmke nepeueHb JJabopaTopHbIX pabOT U OMBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, y4WUTeNb JIelaeT BBIOOp MpoBEAEHHUs J1a00paTOpHBIX padoT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX 0COOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMii, IpeAIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3HKe.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, SJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METO/ TO3HaHUs: HaOII0JIEHHe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIJIBIXKCHHE THUIIOTE3,
SKCIIEPUMEHT [0 TPOBEpKE TUMOTe3, O0ObsAcHeHue HabmogaemMoro sipineHus. OmnucaHue
bu3NYECKUX SIBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

MexaHnuyeckue, TEII0BbIe, EKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue MpudOPsI U MPOoIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IIU(GPOBBIM MPUOOPOM.
Jlabopamopnwsie pabomot u onvimeol.

OmnpeneneHne MEHbI JSICHUS KAl H3MEPHUTEIBLHOTO IPHOO0pA.

N3mepenne paccTOsTHUN.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.

Ornpezenenue pa3MepoB MajlbIX TeJ.

N3mepenne TemMneparypsl IPU TOMOIIHU KUAKOCTHOTO TEPMOMETpPA U TaTYMKA TEMIIEPATYPHI.

[IpoBenenune uccienoBaHUs MO MPOBEPKE THIOTE3BI: NATBHOCTH MOJETA IIApUKa, MYHIEHHOTO

TOPU30HTAIILHO, TeM O0JIbIlIe, 4eM OO0JIbIlIe BHICOTA MYCKA.

Pasnen 2. [lepBoHayaibHbIe CBeJIeHUS 0 CTPOCHUH BelleCTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, TOKa3bIBAIOIINE
JIUCKPETHOE CTPOEHUE BEIIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypoMu.
bpoynoBckoe nBuxenue, auddysus. BzanmonmelcTBHe dYacTHI[ BEIIECTBA: MPUTSHKEHHE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W  TBEPIBIX
(KpUCTaINIMYeCcKuX) Teld. B3auMOCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JIBHKEHUSI.
Hab6monenue nuddys3un.
Hab6nronenue siBneHnii, 00BACHSIONTUXCS MPUTSHKEHUEM WK OTTAJIKMBAHWEM YacCTHI] BEIIECTRA.

Jlabopamopnwvie padbomot u onvimol.

Orenka auamMerpa atoma METOAO0M PsiIOB (C UcToyib3oBaHueM (hoTorpaduii).
OnbITHI MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OnbITI 1O OOHAPYKEHUIO TEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHHUSI.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexannueckoe ABWkeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBUKeHHUE. CKOpPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacu€T myTu U BpeMEHU ABUKECHUS.



SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBUe Tesl KakK NpUYMHA W3MEHEHHS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHoctH Tena. [lnotHocts BemectBa. CBs3b
TUTIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €MHUIIC 00bEMa BEIIECTBA.

Cwia Kak XapakTepucTHKa B3aumojenctBus Tten. Cuma ynpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOLIBIO AMHAMOMETpPA. SIBlIeHNE TArOTEHUS U crila TshkecTH. Criia TAKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CioxkeHne cuil, HallpaBJIECHHBIX M0 OJHON MPSIMOM.
PaBunoaeiictByromas cui. Cuna Tpenusi. TpeHue CKOJIbXEHUs U TpEHUE MoKos1. Tpenue B npupojie
Y TEXHHKE.

Hemoncmpayuu.

Hab0nonenrne MexaHu4ecKoro JBUXKEHUS Tea.

N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUKEHHUS.
Habntoienue sSiBiIeHUs] UHEPITUH.

Habmroienne n3MeHeHus: CKOpOCTH MTPH B3aUMOJIEHCTBUU Tell.
CpaBHeHHE MacC MO B3aUMOJCHCTBHUIO TEJL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwsie pabomot u onvimeol.

OnpeneneHre CKOPOCTH PaBHOMEPHOTO ABM)KEHHUS (IIapuKa B IKUAKOCTH, MOJENHU
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jayee).

Ornpenenienne cpeHeil CKOPOCTU CKOJIBKEHUs OpyCcKa WK IIapUKa MO0 HAKIIOHHOM TJIOCKOCTH.
Ornpezenenue MmI0THOCTUA TBEPAOTrO Tea.

OnpIThI, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTh pacTsokeHus (aedopmanuu) MpPYKUHBI  OT
MIPUIIOKEHHOMN CHJIBI.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT Beca Tella U XapaKTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUS J1aBlieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJIEHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaua naBienust TBEPALIMHU T€JIAMU, JKUIKOCTSIMHU U
razamu. 3akoH Ilackans. IlHeBMaTmyeckue MamMHbl. 3aBUCHUMOCTb JIaBJICHUS KUAKOCTH OT
rnyounsl.  [mapocratmdeckuit  mapamokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMmocdepa 3emnun u atmochepHoe namieHue. [IpHuMHBI CylIecCTBOBAaHUS BO3IYIIHOM
ob6onouku 3emmu. OnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTh
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleticTBHE KUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTH JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronyecs: Cocy/sl.

I'mpapaBamyeckuit mpecc.

[IposiBnenue necTBuss aTMOCHEPHOTO TaBJICHHS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHUJIBI OT O0BbEMA MOTPYKEHHOM YacTH Tela U IUIOTHOCTH
KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.



VYcnoBue mnnaBaHWs TeN: IUIABAHUE WIM TOTPYKEHHWE TENl B 3aBUCHUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEN TEJIa U HKUJKOCTH.

Jlabopamopuvie pabomol u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJE OT 00bEMa MOTPY>KEHHOM B HKHUAKOCTh YaCTH Tela.
OrnpeneneHne BBITAJIKUBAIOLIEH CUIIBL, ACHCTBYIOLIEH Ha TEJIO, HOTPYKEHHOE B )KUIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUIIBL, ICMCTBYIOIIECH HA TEJIO B KUJKOCTH, OT MACCHI
Tena.

OnbIThl, IEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJKHMBAIOLIEH CHJIbI, JEHCTBYIOLIEH HAa TEJNO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.
KoHcTpynpoBaHue apeoMerpa WM  KOHCTPYMPOBAaHHME JIOAKM M OIpelencHue  eé
IPY30I0ABEMHOCTH.

Pa3znen 5. Pa6ora 1 MOIIHOCTH. JDHEPrHS.

Mexanundeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBL: pblyar, 0J0K, HaKJIOHHasI JI0CKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHeHue mnpaBuiIa paBHOBECHsI pblyara K Osoky. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckas sHeprus. Kunetnueckas ¥ noreHuuanbHas sHeprus. [Ipespamienue oqHoro
BU/Ia MEXAHUYECKOW SHEPIUH B IpYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl POCTHIX MEXAHU3MOB.
Jlabopamopuvie padomol u onvimel.
Omnpenenenne pabOThl CUJIBI TPEHHSI MPU PAaBHOMEPHOM JBMKEHHM Tejla MO0 TOPU3OHTAIbHOMN
MTOBEPXHOCTH.
HccnenoBanue ycnoBuid paBHOBECHUS phluara.
N3mepenne KI1/] HakTOHHOM MITOCKOCTH.
W3yuenune 3aK0Ha COXPAHEHUS MEXaHUYECKOW SHEPI M.
8 KUIACC

Pa3nen 6. TenuioBble siBJICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETHUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aToMOB U MoJekyl. ONbITbl, MOATBEPKIAAIONIME OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Monenu TBEPAOTO, KHUIKOTO U Ira3000pa3HOro cocTosiHUM BeulecTBa. Kpucrananueckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIpHO--KUHETHYecKo Teopuu. (CmauuBaHWE M KalWUISIpHbIE sBIEHUS. TersioBoe
pacIIupeHHe U CXKaTHE.

Temneparypa. CBA3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JABMIJKEHUS YacTHII.
BuyTtpennss sneprus. CrnocoObl I3MEHEHUS! BHYTPEHHEH SHEPTHH: TeIIoNepeaaya v COBEpIIeHUE
paboTsl. Bujsl Teruionepenaun: TeIIONPOBOAHOCTh, KOHBEKIIHS, U3IIyUYEHHUE.

KonnyecTtBo TemnoTel. YienbHass TEIMIOEMKOCTh BellecTBa. TeriooOMeH M TemIoBOe
paBHOBecHE. YpaBHEHHE TersioBoro Oananca. IlnaBieHue W OoTBepAeBaHUE KPHCTALTUYECKUX
BEIIECTB. YAENbHas TemioTa IuiaBieHus. IlapooOpa3oBanme u KoHueHcanwus. Mcmapenue.
Kunenue. YnaenbHas Ttemiora mapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT
aTMOC(EpHOTO JTaBICHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOmMBa. Y IeJIbHas TEII0Ta CrOPaHHs.



[Mpuntuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro asuratens. TemioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOIEN CPEBL.

3aK0oH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MpPOIEcCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
Hab6monenue nuddy3un.
HabGntonenue siBiieHUit CMauyMBaHUs M KAITWJUISIPHBIX SIBJICHUM.
Habmtoienue TemnoBoro pacivpeHus Ted.
V3MeHeHune AaBlieHus ra3a pu U3MEHEHUH 00bEMa U HarpeBaHUM UJTU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTypsbl.
Buae! renonepenaun.
OxJaxaeHue mpu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIAMH.
CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
HabGmronenue kuneHusl.
Habmro1enue nocTostHCTBa TeMIEpaTyphl MPH TUIaBICHUH.
Mopenu TenaoBbIX ABUTATEIIEH.
Jlabopamopnuvie padbomot u onvimol.
OnbITHI 110 OOHAPYKEHUIO ACHUCTBUS CUJT MOJIEKYJISIPHOTO TPUTSKCHHUS.
OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM MJIM caxapa.
OnbITHI MO HAOIIOIEHUIO TETIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Ornpezenenne naBieHrs BO3ayXa B OAJJIOHE MITIPHUIIA.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro 00bEMa M HarpeBaHUs WU
OXJIAXKICHUSI.
[TpoBepka runore3sl TMHEHMHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.
Habmronenve u3mMeHeHus BHYTPEHHEW SHEPTHM TeJia B pe3yJibTare Terionepenadyd U padoThI
BHEILIHUX CHIL.
HccnenoBanue sSBlIeHUS TETIO0OOMEHA MPY CMEIIUBAHUN XOJIOJHOU U TOpsSTueit BOJIBI.
OrnpeziesieHne KOJIWYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW TPH TEIJIOOOMEHE C HarpeThbiM
METaJUTMYECKUM ITUITHHAPOM.
Ornpenenenne yaelbHOU TEMIOEMKOCTH BELIECTBA.
HccnenoBanue nporecca uCrapeHusl.
OnpeneneHrie OTHOCUTEIBHON BJIaXKHOCTH BO3/yXa.
Ornpenenenne yaelIbHON TEIIOTHI IUIABIECHUS JIb/IA.

Pa3nes 7. DinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

DnekTpusanus Tel. J[Ba posa 3JeKTpruuecKuX 3apsa10B. BzaumoaeiicTBre 3apsyKeHHbBIX TET.
3akon KynoHna (3aBHCHMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TEJl OT BEJMYUHBI 3apsiIoB U
PACCTOSIHUSI MEXIy TeJIaMH).

Onektpuueckoe nosie. Hanpspk€HHOCTD anekTpuueckoro nois. [IpuHuun cynepno3unuu
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIM 3ieKkTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

ONEKTpUYECKUH TOK. YCIOBHMS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKa. McTouHMKH
MOCTOSIHHOTO TOKa. JIeMCTBHSI 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUI TOK B )KHJIKOCTSIX U ra3ax.
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Onektpuyeckas 1enb. Cuna ToOKa. OneKkTpudeckoe HamnpsbkeHue. ConpoTUBIICHHE
MPOBOJIHUKA. YIeIbHOE CONPOTUBIEHUE BemlecTBa. 3akoH Owma i ydacTKa LEMH.
[TocnenoBarenbHOE U MapaieIbHOE COSAMHEHUE TPOBOHUKOB.

PaboTa 1 MOIIHOCTB 3JEKTpUYECKOTo ToKa. 3akoH [[koymsi—JIeHna. DaeKkTpudeckue menu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocrosiHHbIE MarHuThl. B3auMOAEHCTBHUE NOCTOSHHBIX MAarHUTOB. MAarHuTHOeE IOJE.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnbiT Dpctena. MaruutHoe osie
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 3eKTpOMarauToB B TEXHUKE. [[eficTBHE MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IOCTOSHHOIO ToKa. Mcnonb3oBaHue
AJIEKTPOJIBUTaTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayieKTpomMarHuTHOM  uHAykuuu. IlpaBuino  JleHna.
Onekrporenepatop. CrnocoObl TOMyYeHUS JIIEKTPUUYECKOW SHEPruu. DIJIEKTPOCTAHLMU Ha
BO300HOBIISIEMBIX UICTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.

JIBa poJia aeKTpUYECKUX 3apsSA0B U B3aUMOJCHCTBUE 3apSyKEHHBIX TEll.
Y CTpOMCTBO U JEUCTBUE IEKTPOCKOIIA.

DneKTpocTaTUuecKast UHIYKIIMSL.

3aK0H COXpaHEHUs AIEKTPUUECCKUX 3aPsII0B.

[IpoBOIHUKY U AUDIEKTPUKH.

MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTouyHNKM TOCTOSIHHOTO TOKA.

JIefiCTBHS 2NIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUI TOK B )KHJIKOCTH.

I"az0BbIii pa3psa.

N3mepenne cuitbl TOka aMIepMeTpOM.

N3mepenne 3MeKTpUYeCcKOro HapsKEHUs BOJTbTMETPOM.

Peocrar u marazus COnpOTUBIIECHUN.

B3auMozeiicTBuE TOCTOSSHHBIX MarHUTOB.

MogenupoBaHre HEBO3MOKHOCTH pa3/IeeHHs TIOJIF0OCOB MarHUTA.
MopenvpoBaHrue MarHUTHBIX TTOJIEH MMOCTOSTHHBIX MAarHUTOB.
OmneiT Dpcrena.

MarnuTtHoe nojie ToKa. JJIEeKTPOMarHmr.

JlelicTBME€ MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.
DIEeKTPOABUTATENH IIOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON UHAYKIUH.

Onbitel @apages.

3aBUCHMOCTH HaIpaBJICHUS WHAYKITMOHHOTO TOKA OT YCJIOBUW €r0 BO3SHUKHOBEHHSI.
DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnBITH IO HAOTIOIEHUIO AIIEKTPU3ALIUHN TNl UHAYKIUEH U TIPU COPUKOCHOBEHUHU.
HccenenoBanue 1elCTBUS JIEKTPUYECKOTO MOJIS HA TPOBOJHUKH U TUAJIEKTPUKH.
CoOopka u mpoBepKa pabOThI ANEKTPUICCKOM MU MOCTOSHHOTO TOKA.

W3mepenune u peryaupoBaHue CHIIbI TOKA.

N3mepenune v peryaupoBaHue HaPsiKEHUSI.
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HccenenoBanue 3aBUCUMOCTY CHITBI TOKA, HYILETO YEPE3 PE3UCTOP, OT COIPOTUBIIEHUS PE3UCTOPA
U HaNpsKEHUs Ha pe3UCTOopeE.
OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD IEKTPUYECKOTO COITPOTHUBIIEHUS IIPOBOJHUKA OT €r0
JUTHBL, IJI0IIA1 ONEPEYHOr0 CEYEHHS U MaTepHaa.
IIpoBepka mnpaBuiia CIOXKEHUS HANPSIKEHUW MPU MOCIEAOBATEIIBHOM COECIMHEHHHM JABYX
pPE3UCTOPOB.
ITpoBepka nmpaBuiia AJisl CUIIBI TOKA IIPU NTapAJIIIEIbBHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UITYIIETO Yepe3 Pe3UCTOP.
OrnpeneneHne MOUTHOCTH 3JIEKTPUYECKOr0 TOKA, BBIIECISIEMOM HAa PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO YEPE3 JaMIIOUKY, OT HANPSKEHUS Ha HEH.
Omnpenenenne KIIJ[ narpeBaTens.
HccnenoBanue MarHUTHOTO B3aUMOJEHCTBUS MMOCTOSIHHBIX MarHUTOB.
W3ydyeHre MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB MIPH UX OOBEIUHEHUU U Pa3ICICHUN.
Uccnenoanue neiCcTBUS 3IEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKA C TOKOM M MarHuTa
OT CHJIBI TOKA M HANPABJICHUS] TOKA B KaTYILKE.
N3yuenue aeiicTBUA MarHUTHOTO MOJISI HA IPOBO/JIHUK C TOKOM.
KonctpyupoBanue u u3ydeHne padoTsl dJIEKTPOIBUTATEIS.
N3mepenne KIIJ[ anekTpoaBuraTebHOM yCTaHOBKHU.
OnbITEl IO UCCIEIOBAHUIO ABJICHHS 3JIEKTPOMArHUTHOM MHAYKLIHMH: UCCIEAOBAHUE M3MEHEHUN
3HAYECHUS U HAPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KUIACC

Pa3pnen 8. Mexanuyeckue siBJICHUSI.

Mexanudeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsMOJIMHEHOe JBIkeHne. CpenHsii U MTHOBEHHAs CKOPOCTh Teja TpH HEpPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHoyckopeHHOE TpsMonHelHOe ABmkeHne. CBoOoaHoe naaeHue. OnbIThl
lanunes.

PaBHOMepHOE ABWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoi 3axkon Herorona. Tperuit 3akoH HerotoHa. IIpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHS
MIOKOSI, IPYTUE BUBI TPEHUS.

Cuna TsKECTH W 3aKOH BCEMHUPHOTO TSITOTEHHs. YCKOpPEHHE CBOOOJHOTO TMajeHHUs.
JBmxenue manet Bokpyr Connua. [lepBas kocmuyeckas ckopocTs. HeBecoMOCTh 1 eperpy3KkH.

PaBHOBecue MaTepuaibHOM TOYKHA. AOCONMIOTHO TBEpAOE Teno. PaBHoBecue TBEpOTO TEma
C 3aKpEIUIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynse Tena. U3menenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHUS UMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexanudeckas paboTa U MOITHOCTh. PaboTa cmil TsDKECTH, YNpyroctd, TpeHus. CBs3b
sHepruu u paboTel. [loTeHIManpHAs SHEPrus Teia, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIU.
[ToreHunanbHas SHEPrUs cxaToi npyxkuHel. Kunernueckas sneprus. TeopemMa 0 KHHETHUECKON
SHEpPruu. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPIUH.
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Hemoncmpayuu.
Hablnronenrne MexaHU4eCKOro JBUKEHHUS Tela OTHOCUTEIBHO Pa3HbBIX TEJl OTCUETA.
CpaBHeHme MyTed U TPACKTOPUM JABUKEHHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX Tell
OTCYETA.
N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO IBUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKECHHUSL.
HaOGnronenue nBukeHus Teaa no OKpyKHOCTH.
Habnronenne MexaHW4YeCcKHX SIBJICHUH, MPOMCXOMSIINX B cucTeMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTEIHHO KaOMHETa (PU3HKH.
3aBHUCHUMOCTh YCKOPEHHUSI TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.
HabGmtonenue paBeHcTBa CUJl TPU B3aUMOJICHCTBUM TEII.
W3meHenue Beca Tena npyu yCKOPEHHOM JIBH)KEHHH.
[lepenaya nmmynbca Ipu B3aUMOJEHCTBUU TEII.
[IpeoOpazoBanus YHEPTUU IPU B3aUMOICHCTBUH TEJI.
CoxpaHeHre UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBUH.
CoxpaHeHue UMITyJIbca IPU a0COMOTHO YIPYTOM B3aUMOCHCTBHH.
HalnroneHne peakTHBHOTO JIBHYKEHUS.
CoxpaHeHHe MEXaHUIECKOW YHEPTHH IPU CBOOOTHOM ITaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTHH MPU JBUKEHUHU Teja MO ACHCTBUEM TIPY>KUHBI.

Jlabopamopnwvie pabomot u onvimeul.

KoHcTpynpoBanue TpakTta [Uuisl pa3roHa M JajbHEUIEro paBHOMEPHOTO JIBM)KEHUS IIapuKa WU
TEJIeKKH.

Ornpezenenne CpeHEe CKOPOCTH CKOJIBKEHUsI OpycKa WM JBUKEHHS IIapuKa MO0 HAKIOHHOW
TIJIOCKOCTH.

Ornpenenenne yCKOpeHus Tela Npyu paBHOYCKOPEHHOM JIBUKEHUHU 110 HAKJIOHHOM MIIOCKOCTH.
UccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUH 0€3 HauaIbHON
CKOPOCTH.

[TpoBepka TUIOTE3bI: €CIM MPH PAaBHOYCKOPEHHOM NBIKEHUU 0€3 HAaYalbHOW CKOPOCTH IYTH
OTHOCSITCS KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE MPOMEXKYTKHA BPEMEHU OJMHAKOBBI.
UccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUS CKOJIBKEHHUS OT CHIIBI HOPMAJIbHOTO JaBJICHUSI.
Onpenenenne ko3P uimeHTa TPEHUs CKOIbKEHUS.

Ornpenenenne )kECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS TPU PABHOMEPHOM JBMKEHHH Tella M0 TOPU30HTAIBHOMN
MTOBEPXHOCTH.

Onpenenenne pabOTHI CUITBI YIIPYTOCTH MPHU TOIBEME TPY3a C HCTIOIB30BAaHUEM HETIOIBHIKHOTO U
MOJABUKHOTO OJIOKOB.

N3yuenue 3aKoHa COXpaHEHUs! YHEPTUU.

Pa3nen 9. Mexanuuyeckue KoJ1e0aHUA U BOJIHBI.

KonebartenbHoe npuxeHune. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMI: MepHoj, 4acToTa,
aMmruTyna. MaremaTMuecKui W NpPYKUHHBIM MasTHUKHU. [IpeBpaiieHne 5sHeprum mnpu
KOJ1e0aTeIbHOM JBHYKCHUU.

3aryxatomue konebanus. BeiHyxnenasle konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MexaHnyeckux BOJIH. [IpogosibHBIE U TTONIEpEYHbIE BOJIHBI. J[IMHA BOJHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJle, CEUCMUYECKUE BOIHBI.

3Byk. [ poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.
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Hab6nronenue konebanuii Tel moa JeHCTBUEM CHIIBI TSDKECTH M CHITBI YITPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
HaburoneHne BbIHYX/I€HHBIX KOJ€0aHU U pe30HaHca.
PacnipocTpanenre npoAoIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI1 pe30HaHC.
Jlabopamopuvie pabomol u onvimol.
Omnpenenenne 4acToThl U Meproia KoiaeOaHui MaTeMaTHYecKoro MasTHHKA.
Omnpenenenne 4acToThl U Mepruoia KojaeOaHui Mpy>KUHHOTO MasiTHHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHUH MTOABEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IEPHOIa KOJICOAHNH MPYKMHHOTO MasiTHUKA OT MacChl TPpy3a.
[TpoBepka HE3aBUCHMOCTH MEPHOJIa KOJIeOaHH Ipy3a, MOJBEIICHHOTO K HUTH, OT MacChl rpys3a.
OMnBITHI, AEMOHCTPUPYIOIINE 3aBUCIMOCTD IepHo/ia KoIeOaHuH MPYKMHHOTO MasiTHUKA OT MacChl
rpy3a U )KECTKOCTHU IPY>KUHBI.
W3mepeHune yckopeHus cBOOOAHOIO MaJCHHUS.
Pa3pnen 10. DinekTpoMarHuTHoOe 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BouH. lIkaa 31eKTpoMarHuTHbIX BOJIH. Mcrionb30BaHUE 3J€KTPOMAarHUTHBIX BOJIH JJIE COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosHOBEIE CBOICTBA CBETA.
Jlabopamopuvie padomol u onvimel.
N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TeNedoHa.
Pa3nen 11. CBeToBble siBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenuns Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.
ITpenomiienne cBera. 3aKoH IpenoMiieHus cBeTa. [loHOe BHyTpeHHEe OTpaKEeHUE CBETA.
Hcnonp30BaHnE OTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKHUX CBETOBOAAX.
Jlunza. Xox nyweit B nuH3e. Onrtuueckas cuctema (oToarmapara, MHKPOCKONA H
Teneckona. ['na3 kak onTudeckas cucrtemMa. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenue 6enoro ceera B criektp. OnbiTel HptoToHa. CiiokeHue CrieKTpaIbHBIX [[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpstmonuHEITHOE pacIpoCTpaHEHHUE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300pakeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue cera.
OnTHyeckuii CBETOBOI.
Xon yuelt B coOuparomiei JuHse.
XoJ aydeil B pacCerBaloOIIeH JIMH3E.
[Tomy4yenue n300paskeHHiA ¢ TOMOIIIBIO JIHH3.
[Tpuniun aeiictBus goroarnmapara, MUKPOCKOIA U TEECKOTIA.
Mogens rnasza.
PasnosxeHnue 6enoro ceera B CHEKTP.
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[Tony4yenune Oenoro cBera Mpu CIOKEHUH CBETA PA3HBIX L[BETOB.
Jlabopamopuvie pabomsl u onvimol.
HccnenoBanue 3aBUCUMOCTH yIJla OTPAXKEHUsI CBETOBOTO JIyda OT yrijia MaJeHusl.
N3yueHne xapakTepUCTUK U300pakeHUs IIpeAMeTa B IIJIOCKOM 3epKajle.
HccnenoBanue 3aBUCUMOCTH yIjla IMIPEJIOMIIEHUsI CBETOBOIO JIy4a OT yIJa IaJleHUsl Ha TpaHuLe
«BO31YX—CTEKIJIO».
[Tony4yenne n300pakeHU C MOMOIIBIO COOMPAOIIECH JTHH3HI.
Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKOHN CHUIIbI COOMpArOILEH JIMH3BL.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OnbITH IO BOCTIPUSTHUIO IIBETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 IIBETOBBIC (PHIIBTPHI.

Pa3nen 12. KBanToBble iBJIeHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaenb atoma bopa. Mcenyckanue u
noromeHne ceera atoMoM. KBantsl. JInHeiuaTbie ClIeKTpBI.

PamuoaktuBHOCTh. Anbda-, O6eta- W ramma-uznydeHus. CTpOeHHME aTOMHOIO sapa.
Hyknonnass momens aromHoro sigpa. M3oromsl. PaamoaktuBHble mpeBpainenus. Ilepuop
HOJIypaciaaa aTOMHBIX siiep.

SnepHble peakuuu. 3aKOHbI COXpAaHEHHUs 3apsA0BOTO U MAaCCOBOT'O YKCeNl. DHEPrusl CBA3U
aToMHBbIX saep. CBsi3b Macchl U sHepruu. Peakunu cunTesa u aenenus saep. IcTouHuku sHepruu
Connua u 3B€31.

SAnepnas sHepreruka. [leificTBus pagoaKTUBHBIX U3IYYEHUIN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

CreKTpbl U3JIy4€HHUs U TIOTJIOMICHHUS.
CrnexTpbl pa3IMYHbIX Ta30B.
CrnexTp Bogopo/a.
HaGnronenue TpexoB B kamepe Buibcona.
Pabora cuéTunka HOHU3UPYIOMIMNX U3TYyUECHU.
Peructpanus uznydeHus: npupoJHbIX MUHEPAJIOB U MPOJLYKTOB.
Jlabopamopuvie padomol u onvimel.
HaOnroneHue CrijIonIHbIX M IMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.
HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenne paaroakTUBHOTO GoHA.

IToBTOpHTEIBLHO-0000 1A MOIYIb.

[ToBTOpUTENBHO--0000IIAOIIMKA  MOAYJIb TpEAHAa3HAYeH s CUCTeMaTH3aluu |
0000111eHUS TPEIMETHOTO COICP KAHUS U OIbITa AEITEIbHOCTH, TPUOOPETEHHOTO NMPU U3YUYEHUU
BCEro Kypca (pU3MKH, a TakkKe JUIs MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢du3uke 17151 00yJaroUINXCsl, BRHIOPABIINX ITOT YUeOHBIN MpeaMeET.

ITpu n3ydeHnn 1aHHOTO MOAYJISL PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI ACSITEILHOCTH,
Ha OCHOBE KOTOpBIX OOECHeuMBaeTCs JOCTHIXKEHHE TMPEAMETHBIX M  MeTallpeIMETHBIX
IUTAHUPYEMBIX pe3ylbTaToB 0OydeHHus, (GOpMHpYeTCs €CTeCTBEHHOHAy4YHas TI'PaMOTHOCTH:
OCBOEHHUE HAYYHBIX METOJIOB UCCIIEJOBAHMSI IBJICHUI IPUPOABI U TEXHUKH, OBJIAIEHUE YMEHUSAMU
OOBSICHATH (PU3MUYECKHUE SBJICHUS, IPUMEHSS MOTYUYCHHBIC 3HAHUS, PelIaTh 3a7a4M, B TOM YHUCIIEe
Ka4eCTBEHHbBIE U HKCIIEPUMEHTAJIbHBIE.

[TpuHIMNMAIBHO NESTEIbHOCTHBIM XapakTep AAHHOTO pasfelia peaau3yercs 3a c4ET TOro,
4TO 00y4aroIrecs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM TpearaeTcs:

Ha OCHOBE ITOJIYUEHHBIX 3HAHUN Paclio3HABaTh U HAYYHO OOBSCHATH (PU3HUECKHUE SIBICHUS
B OKpY’KarolIed MpUpOie U MOBCETHEBHOM KU3HU;
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HCIIOJIB30BaTh HAYYHBIC METOJAbI MCCJICIOBAHUSA (i)I/ISI/I‘IeCKI/IX ﬂBHCHHﬁ, B TOM 4YMCJIC IJIA
IMPOBCPKU T'HITOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;
O00BACHATH HAay4YHBIC OCHOBBI HanOoJiee BaKHBIX JOCTYDKCHUI COBPCMCHHBIX TGXHOHOFHﬁ,
HaImpuMeEp, MPaKTUICCKOro UCII0JIb30BaHUA Pa3InYHbIX HCTOYHHUKOB OHEPIMH HA OCHOBE 3aKOHA
MMpEBpaIICHNA U COXPaHCHH BCEX N3BECCTHBIX BU0OB SHEPI'UH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOIO OOIIEro oOpazoBaHUs Y
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:
1) maTpuoTH4YeCKOro BOCIIUTAHUSA:
- IPOSIBJICHHE UHTEPECa K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (DU3HMUECKO HAyKH;
- IEHHOCTHOE OTHOIICHHUE K TOCTH)KEHUSM POCCUHCKUX YUEHBIX--(DPU3UKOB,;
2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTh K aKTUBHOMY YYacTUIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUYMMBIX U STUYECKHX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
- OCO3HAHME BAKHOCTHU MOPAIbHO--3TUYECKUX NMPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;
3) 3cTeTH4eCKOro BOCIIMTAHUSA:
- BOCIIPUSTHE JCTETUYECKMX KadecTB (pu3Mueckod Hayku: €€ TapMOHMYHOTO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NIO3HAHMA:
- OCO3HAHME [IECHHOCTH (PU3NYECKOM HayKU KaK MOILIHOIO MHCTPYMEHTA [M03HAaHUSI MUPa, OCHOBBI
pa3BUTHUS TEXHOJIOTHIA, BaKHEHIIIEH COCTABISAIONIEH KYIbTYpHI;
- pa3BUTHE HAY4YHOM JTH0003HATENLHOCTH, MHTEpPECa K UCCIIEI0BATEIbCKON AEATENbHOCTH;
5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOUMOHAJIBLHOIO 0JIArONOTYYHS:
- OCO3HAHME LIEHHOCTU O€30I1acHOro oOpasza *U3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE,
Ba)XHOCTU NpaBui 0€30MacHOro MOBEACHUS Ha TPAHCHOPTE, Ha JOPOrax, ¢ 3JIEKTPUYECKHM U
TEIUIOBBIM 00OPYAOBAaHUEM B JOMAIIHUX YCIOBHUSX;
- c(hOpMUPOBAHHOCTh HaBbIKA pPedICKCHUU, TIPU3HAHUE CBOETO MpaBa Ha OUIMOKY U TAaKOTO Ke
IpaBa y Ipyroro 4ejaoBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
- aKTUBHOE y4yacTHE B DPELIEHMH NpPAaKTUYECKUX 3a/7ad (B paMKax CeMbH, 00pazoBaTeIbHOM
OpraHu3aly, ropojia, Kpas) TEXHOJIOIMYECKON U COLMATIbHOM HAIlpaBI€HHOCTH, TPEOYIOIIUX B
TOM 4ucIie U GU3NYECKUX 3HAHU;
- HHTEpEC K NMPAKTHUECKOMY U3YUEHHUIO podeccuil, CBA3aHHBIX C (PU3UKOM;
7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA:
- OpUEHTAIUs Ha MpUMeHEeHNne (U3NUECKUX 3HAHUM JUIsl pelieHus 3a7ja4 B 00JacTH OKpYXKaromien
Cpelibl, TUIAHUPOBAHMSI MOCTYIKOB U OLEHKH MX BO3MOXKHBIX IMOCIEICTBUI ISl OKpY’KaroLei
Cpelibl;
- 0CO3HaHMeE ITT00ANBHOTO XapaKTepa 3KOJOTHUECKUX MPoOIeM U MMyTel UX pelIeHus;
8) axanTanuu K H3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOM Cpebl:
- MOTPeOHOCTh BO B3aMMOJICHCTBUU IMPH BBHIMOJIHEHUU UCCIIEJOBAHUM U MPOEKTOB (PU3NUYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUAM JIPYTHX;
- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JESATEIbHOCTD;
- TOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4ucie GOpMYyIUpOBaTH UJEH, MOHATHUS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaxX U SIBJICHUSX;
- 0CO3HaHME JAe(PUINTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;
- IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;
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- CTPEMJICHHE aHATM3UPOBATH U BBISIBIISATH B3aMMOCBSI3H TPUPOIBI, OOIIECTBA U IKOHOMHUKH, B TOM
YHCIIE C UCIIOJIb30BAaHUEM (DM3MYECKHUX 3HAHUM;

- OIIEHKA CBOMX JICHCTBUH C Y4ETOM BIUSHUS HA OKPYKAIOIIYIO CPETY, BO3MOXKHBIX TTI00aThHBIX
IOCJICICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MPOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuyatomierocsi OyayT copMUPOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEJIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3naBaTe/IbHBbIe YHHMBepCAIbHbIEe y4eOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SBJICHHIA);
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMUA, OCHOBAHUA [UIs 0000IIeHUs u
CpaBHEHHS;
BBISBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUS B pacCMaTpuUBaeMbIX (akTax, HaHHBIX U
HAOIIOICHUSAX,, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBIISATh IPUYUHHO--CIIICTBEHHBIE CBSI3M NPH U3YYEHUU (U3UUECKUX SBICHUN U MPOILIECCOB,
JIeNIaTh BBIBOJIBI C MCITOJIb30BAaHUEM JISTYKTHBHBIX U WHAYKTHBHBIX YMO3AKJIIOUSHHH, BBIIBUTATh
THITOTE3BI O B3aUMOCBSI35X (DU3NYECKUX BEINYNH;
CaMOCTOSITENIbHO BBIOMpATh crocod pemieHus y4deOHOM (¢u3nyeckol 3amaum (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pELICHUs, BHIOOP Haubosee MOAXOSAIIEro ¢ y4ETOM CaMOCTOSTENbHO
BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTebcKue AeiiCTBUS:
UCIIOJIb30BaTh BOIIPOCHI KAaK MCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMUS,
IPOBOJIUTH MO CAMOCTOSTEIBHO COCTABICHHOMY IIJIaHy OIBIT, HECJIOXKHBIM (u3ndeckuit
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3NIECKOTO SBICHUS;
OLICHWBaTh HA TIPUMEHHMOCTh M JIOCTOBEPHOCTh HH(OpMAIMIO, MOJYyYCHHYI0 B XOJe
UCCIIEIOBaHUS WIIM HKCIIEPUMEHTA;
CaMOCTOSITENIbHO (OpMYyIUpPOBaTh OOOOIIEHMST M BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOICHUS, OTIBITA, UCCIICOBAHMS,
IIPOTHO3UPOBATH BO3MOKHOE JajIbHEIIee pa3BUTHE (PU3UIECKHX MTPOIECCOB, @ TAKXKE BBIIBUTATh
IPENOI0KEeHU 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:
NPUMEHSTH Pa3InYHbIE METOIbl, HHCTPYMEHTHI U 3aIPOCHI TPH MOMCKE U 0TOOpe MHPOpPMAIIUU
WIM JAHHBIX C YYETOM MPEASIOKEHHOMN yueOHoM pu3ndeckoi 3a1auu;
aAHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(MOPMAIIUIO PA3IMYHBIX BUAOB U
dbopM TpeCTaBICHNUS;
CaMOCTOSITEIbHO  BBIOMpAaTh ONTHMaIbHYIO (GopMy TpeACTaBiIeHUs HWHpopManuu u
WUTIOCTPUPOBATH pellaeMble 3aJaul HECIIOKHBIMU CXEMaMH, JharpaMMaMi, MHOU rpadukoi u
X KOMOMHAIUSMH.

KoMMyHUKaTHBHBIE YHHBePcAIbHbIE YueOHbI€ el CTBHUS:
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B Xoe OOCYyXJeHHS y4eOHOro maTepualia, pe3ylbTaToB J1abOpaTOpHBIX pabOT W MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMON TEMbI U BBICKA3bIBaTh WJICH, HAILICTICHHBIC HA
pelIeHne 3aaui U MoJiep:KaHue OJ1arokKenaTeIbHOCTH OOLICHNUS;

COTIOCTABJISITh CBOM CYXJACHUS C CYXACHUSIMH IPYIMX YYaCTHHKOB Juaiora, oOHapyXuBaTh
pas3nyre U CXOJICTBO MO3UIINK;

BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCHMEHHBIX TEKCTaX;

NyOIMYHO TPEJCTABNIATH PE3YIbTAaThl BBIMOJIHEHHOTO (DU3MYECKOro OmbiTa (IKCIEPUMEHTA,
HCCJIEIOBAHMUsI, IPOEKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAH/IHOM U MHANBUAYAIbHON paOOTHI TP PELLICHUU
KOHKPETHOU (PU3HUYECKOM MPOOIEMBL;

NPUHUMATH TEJIM COBMECTHOM JEeSATEIIbHOCTH, OPTaHU30BBIBATh JICHCTBUS MO €€ JOCTHUKCHHIO:
pacnpenensats poiu, oOCYKIaTh MPOLECCHl U Pe3yibTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHUS HECKOJIbKHX JIIOJICH;

BBITIOJIHSITH CBOIO YaCTh Pa0OTHI, JOCTUTasi KAYECTBEHHOTO pe3ysIbTaTa M0 CBOEMY HaIpaBJICHUIO
Y KOOPAWHHUPYS CBOU JICUCTBHUS C APYTUMHU WICHAMH KOMAH/IbI,

OIICHMBAaTh KayeCTBO CBOEro BKJaJa B OOHIMII MPOAYKT IO KPHUTEPHUSM, CAMOCTOSTEIBHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranuzanus:
BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHTYyalUsiX, TPEOYIOUIMX ISl peIIeHUs
(bu3nyecCKuX 3HAHMI;
OPUEHTHPOBATHCSI B PA3JIMYHBIX IMOAXOJAaX MPHUHATUS PELICHUH (MHAWBUAYaJIbHOE, MPHUHATHE
pelleHus B IpyIe, IPUHATHE PEIIeHUH rpymIoi);
CaMOCTOSITENIbHO COCTABJISATh aJITOPUTM pELICHUs PU3NUYECKON 3a7aun WM IUIaHa UCCIEeI0OBaHUS
C YyuYéTOM MMEIOIIMXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTHpPOBAaTh
npejJiaraéMble BapuaHThl peIleHHi;
JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:
JaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh iaH €€ U3MEHEeHMUS,
OOBSICHATH MPUYMHBI JTOCTUKEHUS (HEAOCTHKEHHS) PE3yIbTaTOB JIEATEIbHOCTH, 1aBaTh OLICHKY
nproOpPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTHUBHI B JEATENBHOCTH (B TOM 4YHCIE B XOJ BBIMOJHEHHS (HU3NIECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHHUBIIUXCS CHUTYalui,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBUIM;
CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAMCKYCCHU Ha HAay4yHYIO TEMY,
MOHUMATh MOTHBEI, HAMEPEHHS U JIOTUKY JPYTOTO0;
NpU3HaBaTh CBOE MPABO HA OUIMOKY MpH pelIeHUH (PU3UYECKUX 3a7jad UM B YTBEPKIACHUAX HA
Hay4HbIE TEMBI M TAKOE XK€ MPaBo APYTroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 Kjacce MpeaIMETHbIE pPe3ylbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:
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UCIIOJIb30BaTh TOHATUA: (U3MYECKHEe M XUMHUYECKHE SIBJICHUS, HAOIIOJCHHUE, SKCIEPHUMEHT,
MOJIeIIb, TUIIOTE3a, CAWHUIIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEPIOE, KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOe JABHKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpUs, paBHOJACHCTBYIOMAs Ccuia, jaepopmaius
(ynpyrasi, rmiacTu4yeckas), HeBeCOMOCTb, COOOIIAOLIUECS COCY/IbI;
paznu4ath sBiueHus (QUQQy3us, TEIITOBOE ABMKEHIE YaCTHUL] BEIIECTBA, PABHOMEPHOE JABIKEHHE,
HEPaBHOMEPHOE JBI)KEHHE, HWHEpPLUSA, B3aUMOJEHCTBHE TE€J, pPaBHOBECHE TBEPABIX TEN C
3aKpeIIEHHON OChbIO BpallleHus, Mepeiadya 1aBiIeHusl TBEPABIMU TeJlaMU, KHUIKOCTAMU U ra3aMu,
aTMoc(epHoe AaBlieHue, JIaBaHUE TeJl, IPEBPALICHUS MEXaHNUYECKON SHEPTUH) 110 OMUCAHUIO X
XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPHPYIOIINX JaHHOE (PU3UYECKOE SIBICHUE;
pacrio3HaBaTh NPOSIBICHUE N3YUYECHHBIX (PU3NUYECKUX SIBICHUN B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
dbuznyeckue SBICHUS B MPHUPOJIE: MPUMEPHI IBHKEHUS C PA3IUYHBIMU CKOPOCTSIMU B KUBOH U
HEXMBOW TPUPOJIE, NEHCTBUE CUIIBI TPEHUS B MPHUPOAE U TEXHHUKE, BIUSHUE aTMOCHEPHOTO
JIABJICHUS Ha JKUBOM OpraHU3M, TUIaBaHHE PBIO, phIUard B TeJe YeIOBEKa, IPHU STOM MEPEBOAUTH
NPaKTUYECKYIO 3a7ady B YU€OHYIO, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NIECKUX
SIBJICHUIA;
OTHCHIBATh U3yUYEHHBIEC CBOMCTBA TeN U (PU3UUYECKUE SIBICHUS, UCTIONIb3Ys (PU3NUECKIE BETUIMHbI
(Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMsl, IMyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHIIA
YIPYTOCTH, CHJIa TSDKECTHU, BEC Tella, CUJla TPEHUS, JaBjieHue (TBEPAOro Tela, JKUIKOCTH, Tasa),
BBITAJIKMBAIOIIAs CHJIA, MEXaHHuYecKas padoTa, MOIIHOCTb, IUIEYO CHIIBI, MOMEHT CHIIBI,
KOd(UIIMEHT MOJIE3HOTO JEHCTBHUS MEXaHU3MOB, KWHETHYECKasl M TOTeHIIMAIbHAas YHEPT s ), IPU
ONMCAHUU MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICIT HCTIOIb3YEMbIX BEJTMUNH, X 0003HAUEHUS
U €IMHULBI (PU3NYECKUX BEIMYUH, HAXOJIUTH (POPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3UYECKYIO
BEJIMUMHY C IPYTMMH BEJIMYUHAMHU, CTPOUTH TPaQUKU M3YyYEHHBIX 3aBHCHUMOCTEH (DHU3HUECKUX
BEJIMYMH;
XapaKTepu30BaTh CBOWCTBAa Tes, (U3UUECKUE SBJICHHUS M IPOLIECCHl, HCIOJB3YyS IMpaBuUia
CJIOKEeHMsI CHJT (BJIOJIb OJHOM MpsMOit), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, paBuiIo
paBHOBecHsI pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHHUsI MEXaHUYEeCKOU
SHEpPIrUU, MpHU H3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTUYeCKOE BbIPAKEHUE;
OOBACHATH (hU3MUYECKUE SIBJICHUS, MPOIECCHl M CBOWCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIlMi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh TPUUNHHO--CIICICTBEHHBIC CBSI3H,
CTpOUTh OOBACHEHHE M3 |—2 JOrMYeCKMX IMIAaroB ¢ Omopod Ha 1—2 H3y4EHHBIX CBOMCTBa
bu3HYeCKuX SBICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;
pemiate pacuéTHble 3ahaud B 1—2 AeWCTBUA, UCHOJB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHalW3a YCIOBMS 33/1a4M 3alKCHIBAaTh KPAaTKOE YCIOBHE,
MOJICTABIATH (PU3MUYECKUE BETUYUHBI B (POPMYIIBI U POBOIUTH PACUETHI, HAXOIUTH CIIPABOYHBIC
JaHHble, HEOOXOJWMMBbIE Ui pEeUIeHHs 3a/ad, OLIEHHWBATh PEATUCTUYHOCTh TMOJyYEeHHOU
(UBUYECKON BETMYUHBIL;
pacrio3HaBaTh MpOOJIEMbI, KOTOPbIE MOXHO DPEHIMTh MpPH IMOMOIIM (PU3MYECKHX METOJOB, B
ONMCAHUU HCCIIEJJOBAHMS BBIACIATh IPOBEPSIEMOE NPEAINONO0KEHUE (TUIOTE3Y), pa3iauyarbh U
MHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTaT, HAXOAUTh OIIMOKU B XOJE OMbITA, /1€1aTh BBHIBOJbI
0 €ro pe3yJbTaTaMm;
NPOBOJIUTH ONBITHI 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUNH WM (PU3HUUECKUX CBOMCTB TEI:
(dopMynHupoBaTh TNpOBEpsieMble MPEIANONI0KEHUs, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBObL;
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BBIIOJIHATh MpSIMBIE WM3MEPEHMs pPACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBl U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U MU(POBBIX MPUOOPOB, 3aMUCHIBATH TOKA3AHUS
nprOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTA U3MEPEHUIA;

IPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (U3MYECKOH BEIUMYMHBI OT JpPYyrod ¢
UCIIOJIb30BAaHUEM MNPSAMBIX MU3MEPEHUH (3aBUCHMMOCTH IyTH PABHOMEPHO JBHIXKYILEIOCs Teja OT
BPEMEHU [IBWKCHHUS Tella, CHJIBI TPEHUS CKOJBKEHHUS OT Beca Teja, KadecTBa 00pabOTKH
MOBEPXHOCTEN TEJI U HE3aBHUCUMOCTH CUJIBI TPEHUS OT IUIOLIAAN COINPUKOCHOBEHHUS TEJl, CHUIIbI
YIPYTrOCTH OT YIJIMHEHUS IPY>KUHBI, BEITAJIKUBAIOIIEH CHIIbI OT 00bEMa OrpyKEHHOM YacTH Tena
U OT IJIOTHOCTH >KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT INIyOUHBI, HA KOTOPYIO
MOTPYKEHO TEJIO, YCIIOBHUH IIaBaHUS TeJ, YCIOBUN PaBHOBECHS pblyara M 0J0KOB), y4aCTBOBATh
B IUIAHUPOBAaHUHM Y4YEOHOI'O HCCIIEAOBAaHUS, COOMpAaTh YCTAaHOBKY M BBINIOJHATH HM3MEPECHHS,
cilefys TpEeAJoXKEHHOMY IUIaHy, (PUKCHpOBaTh pe3yiabTaTbl IOJYYEHHOH 3aBHCHMOCTH
(Gu3nyeckux BEIMYMH B BHUJE MPEUIOKEHHBIX TaONMMIl M TpaduKoOB, [elaTh BHIBOJBI 110
pe3ysbTaTtaM UCCIIEOBaHMS;

IPOBOJUTh KOCBEHHBIC M3MEPEHUS (U3NYECKUX BETUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTH U
TBEPJOTO TeJla, CuUjla TPEHUS CKOJIbKEHHUS, JaBJICHHE BO3/yXa, BBITAJKMUBAIOLIAs CUIIA,
JeMCTBYIOIAs Ha MOrPYKEHHOE B )KUJKOCTb TEJ0, KOA((UIUEHT MOJE3HOI0 JeHCTBUS MPOCTHIX
MEXaHU3MOB), CIEAysl MPEIOKEHHOW WHCTPYKIWHU: TPU BBITOJHEHUH H3MEpPEHHH COOUpaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;

co0uIr01aTh MpaBuiia TEXHUKH O€30MIaCHOCTH IIpU paboTe ¢ 1a0opaToOpHbIM 000pYyI0BaHUEM;
yKa3bplBaTh NPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, cooOlIaroMecs cocyibl, 0apoMeTp, phlyuar, MOABM)KHBINA U HEMOJBUKHBINA OJIOK,
HAKJIOHHAs IJI0CKOCTh;

XapakTepu30oBaTh NPUHIMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OMOpol Ha HX oOnucaHus (B TOM 4HCIE: TOJIIMIHUKYH, YCTPOWCTBO BOJONPOBOJA,
TU/IPABIMYECKU TIPEecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCHOJb3Ys
3HaHMUSI O CBOMCTBAaX (U3NYECKUX SIBICHUH U HEOOXOAMMbIE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

IOPUBOAUTH MpPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) MPaKTUYECKOTO HCIOIb30BaHUS
¢u3nyecKuX 3HaHUH B MOBCEAHEBHOMN KHU3HU I o0ecrieueHus: 0€30MacHOCTH MPU OOpaILEHUH C
npubopaMyd U TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHMs 370POBbsi M COOJIIOJIEHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEH CPELIE;

OCYILECTBIISATh OTOOp HMCTOUYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
MOMCKOBBIM 3alPOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M MYTEM CpPaBHEHUS DPA3IUYHBIX
VCTOYHUKOB BBIJCNATh UH(POPMAIUIO, KOTOpas SBISIETCS MPOTUBOPEUMBONW HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh MpPHU BHIIOJHEHUH Y4YEOHBIX 3aJaHUi HayYyHO--TIONMYJSIPHYIO JIUTEPATypy
bu3nyecKoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VIHTepHeT, BIajeTh
npuéMaMyd KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpa3oBaHUs HH(OpMAMM W3 OJHOW 3HAKOBOMU
CUCTEMBI B JIpYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKHe MICbMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE 2—3 MCTOYHHKOB
nHpopmanuu GU3NIECKOro COACPKAHUSA, B TOM YUCIIEC MyOJUYHO JeNIaTh KPATKHE COOOIIECHUS O
pe3yibTarax IPOEKTOB MM Y4YeOHBIX MCCIIENOBAHUM, NPU 3TOM TPAMOTHO HCIOJIb30BAThH
U3y4CHHBIN MOHATUHHBIN anmnapar Kypca (pu3uKH, COPOBOXKIATh BBICTYIICHHE MTPE3CHTAIINECH;
IPY BBIOJHEHUH Yy4eOHBIX MPOEKTOB U MCCIEIOBAHUN pacipenessTh 00S3aHHOCTH B IpyIIe B
COOTBETCTBUM C IIOCTABJICHHBIMM 33JayaMHM, CJIEIUTh 3a BBIIOJHEHHEM IIJIaHa JEHCTBUIA,
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aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAaJ B JEATENbHOCTh TIPYIIBL, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aMMOJEHCTBHE, yUUTHIBAsI MHEHUE OKPY)KAIOIIHX.

K xonmy oOyuenuss B 8 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:
UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE JABMKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSL BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HbIE Tena, HACHILEHHBIA u
HEHACBILICHHBIN Iap, BIAKHOCTb BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPIus, TEIJIOBOU
JIBUTATellb, 3JEMEHTApHBIA DSJICKTPUYECKUHA 3apsfl, 3JIEKTPUUECKOE II0Je, IPOBOJHUKU U
JUBJIEKTPUKH, TIOCTOSHHBIHN 3J€KTPUYECKUH TOK, MArHUTHOE I10JIE;
pa3iauyath sBJIEHUS (TEIJIOBOE PACIIMPEHHME U CXKATHE, TeIUlolepeiada, TENJI0BOE PaBHOBECHE,
CMauMBaHME, KANUJULSIPHBIE SIBICHUS, UCIIAPEHUE, KOHACHCALMA, IJIaBIECHNUE, KPUCTAILIM3ALUSL
(oTBepAeBaHuE), KHUIIEHUE, Teronepeaaya (TEmIONpOBOJIHOCTb, KOHBEKIMS, W3Iy4eHUE),
JIEKTpU3aALMs TeJl, B3aUMOACHUCTBUE 3apsiioB, JCHCTBUSA DIEKTPUYECKOI'O TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JEWCTBUE MArHUTHOIO TOJSl HA NMPOBOJHUK C TOKOM,
AJIEKTPOMAarHWTHAas: WHIYKIMS) 1O ONMUCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacrio3HaBaTh IPOSIBIEHUE U3YUYEHHBIX (PU3NUYECKUX SBJICHUN B OKPYXKAIOIIEM MUPE, B TOM YHCIIe
¢usnueckue SBIEHHUS B IPHUPOJE: MOBEPXHOCTHOE HATSKEHHE W KallWUIIPHBbIE SIBJICHUS B
IpUpoJie, KPUCTAIUIBI B IIpUpoae, uznydenue CosHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3HI,
o0pa3oBaHUe pOChl, TyMaHa, UHEsl, CHETa, JJIEKTPUUYECKHE SABICHUS B aTMOC(epe, IIEKTPUIECTBO
KHUBBIX OPraHM3MOB, MarHUTHOE Mojie 3eMiH, Jpeiid MOJIHCOB, POJIb MArHUTHOTO TOJS JUIs
JKU3HU Ha 3emuie, MOJSIPHOE CUSIHHME, TIPU ATOM MEPEBOAUTH MPAKTHUECKYIO 33Ja4y B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBIICHUI;
OIKCBIBATh U3yUYEHHbIE CBOWCTBA TEN U (PU3MUECKUE SABJICHUS, UCTIONB3Ys (pU3HUECKUe BETUUMHBI
(TemmnepaTypa, BHYTPEHHsISI SHEpIUs, KOJIMUYECTBO TEIUIOTHI, yJelbHas TeINIOEMKOCTh BEIIECTBa,
yZeabHas TeIUI0Ta IUIaBJIeHus, yelIbHas TEII0Ta MapooOpa3oBaHus, yeiabHas TEII0Ta CrOpaHus
TOIUINBA, KO(PPUIMEHT MOJIE3HOTO JEUCTBUS TEIUIOBOM MalIMHBI, OTHOCUTEIbHAS BJIAXKHOCTH
BO3/JyXa, JJIEKTPUYECKHI 3apsj, CHJIAa TOKa, JJIEKTPUUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE
IPOBOJIHUKA, YJEJIbHOE CONMPOTHUBIIEHHE BEIIECTBA, pab0Ta U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA),
IpU ONHMCAHWU TPABUIBHO TPAKTOBAaTh (PU3UYECKUII CMBICI HCIONb3YEMbIX BEIMYMH,
0003Ha4YeHHs] U eIUHUIBl (U3UUECKUX BEIUYHMH, HAXOAUTh (OPMYJIIbI, CBSA3BIBAIOLIUE JAHHYIO
(¢u3MUecKyr0 BEJIMYMHY C JAPYTMMHU BEIMYMHAMHU, CTPOUTH I'paUKU U3yYEHHBIX 3aBHCHMOCTEH
(bu3uUeCKUX BEIHYMH;
XapaKTepu30BaTh CBOMCTBa Tej, (PU3UYECKHE SIBICHUS W MPOLECCHl, HCHOJIb3ys OCHOBHBIE
MOJIO’KEHHUS MOJIEKYIISIPHO--KMHETUYECKOM TEOpUHU CTPOEHHMSI BEIIECTBA, IPUHIIUI CYIEPIIO3ULINN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma ajs yyacTka IelH,
3akoH Jxoyns—JleHna, 3aKOH COXpaHEHHUs! SHEPTHHU, ITPU TOM JIaBaTh CIIOBECHYIO (POPMYITHPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;
OOBACHATh (PU3NYECKUE IPOLIECCHl U CBOWCTBA TeJl, B TOM YHUCJIE€ M B KOHTEKCTE CHUTYyalluil
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHHEe M3 1—2 JIOTMYECKUX LIaroB ¢ Omnopoil Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pewmath pacu€THbIC 3a7aud B 2—3 AEHCTBHSI, UCHOJb3Yyd 3aKOHBI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHAM3a YCIIOBHS 3aJaydl 3allUCBIBATh KPaTKoOe YCJIOBHE,
BBIABIISITh HEJOCTATOK JAHHBIX Ui PpEIICHUS 3a/Jadyd, BBIOMpATh 3aKOHBI M (HOPMYIIHI,
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HeoOXonuMble A €€ pellleHus, NMPOBOAUTh PAacu€Thl U CPAaBHUBATh IOJYYEHHOE 3HA4YEeHUE
($U3nUeCcKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;
pacrio3HaBaTh NPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPHU TOMOIIM (U3NYECKUX METOJIOB,
UCMONb3Yysl ONMCAaHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLEHUBATh
IPaBUIBHOCTb MOPsAKA IPOBEACHUS UCCIEI0BaHUs, A€IaTh BEIBObI;
IPOBOJUTH OMBITH MO0 HAOIIOACHUIO (U3MUECKUX SBICHUN HIM (DU3MYECKHX CBOMCTB Tell
(KanwIsipHbIE SIBJIEHHUS, 3aBUCUMOCTb JaBJIEHHUS BO3yXa OT €ro o0béMa, TeMIepaTyphl,
CKOpOCTH IIpollecca OCThIBAaHMS M HAarpeBaHUs IpU H3IYyYEHUH OT IIBeTa H3JIydarolien
(morsjomaroNei) NOBEpXHOCTH, CKOPOCTb HCHApEHHUs BOJbl OT TEMIIEPAaTypbl KMIKOCTU U
wionaad €€ IMOBEPXHOCTH, 3JIEKTpU3alMs Tl U B3aUMOJEHCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aMMOJIEMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJlW3allis MarHUTHBIX IIOJIEH IOCTOSTHHBIX
MarHuTOB, JI€HCTBUS MAarHUTHOTO IOJsl Ha HPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMarHuTa,
CBOWCTBA  3JIEKTPOJBUIATENsd  IOCTOSHHOTO  ToKa):  (OpMYJIMpPOBAaTh  IpOBEpsieMble
IIPEIT0JIOKEHNS, COOUPATh YCTAHOBKY U3 NPEAJIOKEHHOT0 000py10BaHUS, OIMCHIBATh X0/ ONbITA
1 GOpPMYIMPOBAThH BHIBOJIBI,
BBINOJIHATH MPSMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEJILHON BIQXKHOCTH BO3/1yXa, CUJIbI TOKA,
HaNpsDKEHUsl C HCIOJb30BAHMEM AaHAJIOrOBBIX MPUOOPOB M JATYUKOB (PU3MUECKUX BEIUYMH,
CPaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON a0COIIOTHON OTPELIHOCTH;
IPOBOJUTH HCCIIECOBAaHUE 3aBHCHUMOCTH OJHOW (U3MYECKOH BEIUMYMHBI OT JPYrod C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb COIIPOTHUBIICHHSI TPOBOHUKA OT €r0 JUIMHBI,
IUIOLIAIA TIONEPEYHOTO0 CEUEHUS U YACIBHOTO CONPOTHBIICHHS BEIECTBA NPOBOJHHUKA, CHUIIbI
TOKa, UAYIIEr0 Yepe3 IMpPOBOAHMK, OT HANpsDKEHUs Ha [POBOJHHUKE, MCCIEA0BaHUE
MOCJIE0BATENBHOIO U MapaJIeIbHOIO COETUHEHHUH MPOBOJHUKOB): MJIAHUPOBATh HCCIIEA0BAaHNUE,
coOMpaTh YCTAaHOBKY U BBIMOJHATh U3MEPEHHUs, CIeys NMpeIoKEHHOMY IUIaHy, (UKCHpOBaTh
pe3yibTaThl IMOJyYEHHOHM 3aBUCUMOCTH B BHJIe TaOnMIl W TpaduKoB, NeNaTh BBIBOJABI IO
pe3ysbTaTtaM UCCIIeOBaHMS;
IPOBOAMTH KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIUYMH (yAeNbHas TEIJIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE TPOBOJHMKA, pabOoTa M MOIIHOCTh 3JIEKTPHUUYECKOrO TOKA): IUIAHUPOBAThH
U3MEpeHusi, COOMPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIeAys MPEJIOKEHHOW MHCTPYKIUH, U
BBIUNCIISTH 3HAUEHNE BEIMUUHBI,
coOiroaaTh MpaBuiia TEXHUKU 0€30M1acHOCTH MU paboTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM;
XapakTepu30BaTh NPUHIMIIEI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OTIOPOii Ha MX OMMCaHUs (B TOM YHCIIe: CHCTeMa OTOIICHHSI IOMOB, TUTPOMETP, TapoBasi TypOHHa,
aMIepMETpP, BOJBTMETP, CUETUMK IJIEKTPUUECKOM 3HEPTUH, AJIEKTPOOCBETUTENIbHbIE MPUOOPHL,
HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsr), 3JIEKTPUYECKHE MIPEAOXPaHUTEINH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), WCIOJb3ys 3HAHHS O CBOMCTBax
¢du3nueckux sSBICHUH U HEOOX0qUMbIe (PHU3UUECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIbHBIE MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKAM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEITH
BHYTPEHHETO CrOpaHMs, JIEKTPOCKOII, PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUUECKUX LENeH ¢
NOCJIEAOBATENbHBIM UM IApPAJUIEIBHBIM COCIMHEHHEM JJIEMEHTOB, pas3juyas yCJIOBHBIE
0003HauEHMsI FTIEMEHTOB JIEKTPUUYECKHX LIEeTIEH;
IPUBOANUTE MPUMEPHI (HaXOOUTh MH(OPMAIMIO O MpUMEpax) MPAaKTUYECKOIO HCIOIb30BaHUS
(bu3HYECKUX 3HAHUH B MOBCEAHEBHON KU3HU sl 00ecrieueHus 0€30MacHOCTH IpU 00paIIeHnuu ¢
npubopaMu ¥ TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHMS 3JI0POBbSI U COONIOJICHHS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpere;
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OCYIIECTBIISITh MOMCK HHpOpMAIMK (PHU3NYECKOro cojaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOINXCS 3HAHUH ¥ TTyTEM CPaBHEHUS JOTIOTHUTEIHHBIX UCTOYHUKOB BBICTISTH HH(OPMAILIHIO,
KOTOpasi SIBJISETCS MPOTUBOPEUNBOM HIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BAaTh IPU  BBINOJHEHUM YUYEOHBIX 3a/laHUil  HaydyHO--TIONYJSIPHYIO JINTEPaTypy
busznyecKoro cojaep:KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu WHTepHeT, BiIaaeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(OpPMAMKA W3 OIHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIEC U KPATKHE YCTHBIE COO0IIeH s, 000011as HHPOPMAIUIO U3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOTO COJEp>KaHUs, B TOM 4YHCIE MyOJIMYHO MPEACTABIATH
pe3ynbTaThl MPOEKTHOM WM MCCIEIOBATEIbCKONW JACSATENBHOCTH, NPU OSTOM TIPaMOTHO
WCIIOJIb30BaTh M3YYCHHBINA MOHSATUIHBINA ammapar Kypca (U3UKH, COIMPOBOXKIATh BBICTYILICHUE
Mpe3eHTAlNEN;
[P BBIMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIENOBAaHHUM (PM3MUYECKUX MPOIECCOB paclpenesiTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABIICHHBIMU 3aJ]a4aMH, CJIICIUTh 32 BHIMIOJTHEHUEM
IUTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIM BKJIAJ B
JESTEIbHOCTH TPYIIbI, BBICTPAUBAaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBUE, IPOSIBIISISI TOTOBHOCTH
pazpemiaTh KOHGIUKTHIL.

K koniy oOydenus B 9 kijiacce mpeaMeTHbIE pPe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHHM:
MCIIOJIb30BATh MOHATHS: CUCTEMA OTCUETa, MaTepuaibHas TOUKa, TPACKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBUKCHHUSI, nedopMmarus (ynpyras, rIacTUyecKas), TpEeHHe,
HEHTPOCTPEMUTENFHOE YCKOPEHUE, HEBECOMOCTh M TEPETPY3KH, LEHTP THKECTH, aOCOJIOTHO
TBEPJIO€ TEJO, LIEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIEOAHUS U BOJIHBI,
3BYK, MHQPA3BYK U YIbTPA3BYK, dJEKTPOMArHUTHBIC BOJHBI, IIKANa AJIEKTPOMArHUTHBIX BOJH,
CBET, OJM30PYKOCTh U JTATHbHO30PKOCTh, CIIEKTPHI UCITYCKaHUSI U TMOTJIONIEHus, anbda-, 6eta- u
raMma-Hu3JIy9eHUs, U30TOIIbI, SIJICPHAs YHEPTeTHKA,;
pasnuvath  sABICHUS (pPaBHOMEPHOE W  HEPAaBHOMEPHOE TPSIMOJMHEWHOE JIBIKEHUE,
PaBHOYCKOPEHHOE PSIMOJIMHEHHOE IBUKEHHE, CBOOOTHOE Ta/IeHUE Tell, PABHOMEPHOE JIBIKEHUE
M0 OKPY)KHOCTH, B3aWMOJCWCTBHUE TeJ, PEaKTHUBHOE IBHKEHHE, KOIeOaTeTbHOE JBI)KEHUE
(3aTyxaromue U BBIHYXJICHHBIC KOJIeOaHus), pe30HAHC, BOJTHOBOE JBUKEHUE, OTPAKECHHE 3BYKa,
MPSIMOJIMHETHOE PACIIPOCTPAHEHHE, OTPAXEHUE U TPEITOMIICHHE CBETa, IMOJHOE BHYTpPEHHEE
OTpaKeHHE CBETa, Pa3lioKeHHE OeJoro CBETa B CIEKTP M CIOKEHHE CIEKTPaIbHBIX IBETOB,
JUCTIEPCUsl CBETa, €CTECTBEHHAs pPaJMOAaKTHUBHOCTh, BO3HMKHOBEHHME IIMHEHYATOTO CIIEKTpa
W3ITydeHUs) 110 ONTUCAHHMIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB, IEMOHCTPHUPYIOIIHX
JaHHOE (PU3HUYECKOE SIBIICHUE;
pacro3HaBaTh MPOSBICHUE U3YICHHBIX (PU3MUECKUX SIBICHUN B OKPYKAIOIIEM MUPE (B TOM YHCIIe
dbuznyeckue IBIEeHUS B MPUPO/IC: MPUIUBBI U OTIUBHI, ABMKeHUE MaHeT CONMHEYHOUM CHCTEMBI,
PCAKTUBHOE JIBFDKCHHUE JKMBBIX OPTAaHU3MOB, BOCIPHATHE 3BYKOB KHBOTHBIMH, 3EMIICTPSICCHHE,
CelCMUYECKHE BOJHBI, ITyHAMH, 9X0, I[BETA TEJI, ONTHYECKHUE SIBJICHUS B IPUPOJIE, OMOIOTUUECKOE
NEHCTBUE BHUAMMOTO, YIbTPa(UONETOBOTO M PEHTTEHOBCKOTO W3IYYCHHH, €CTECTBEHHBIN
paZIMOaKTUBHEIN (POH, KOCMUYECKUE JIYYH, PAJIMOAKTUBHOE M3IIyUYCHHUE TPUPOTHBIX MUHEPAIOB,
JNeiCTBUE paUOaKTUBHBIX M3JIy4eHUH Ha OpraHu3M ueJloBeKa), NpH OSTOM MEpPEBOJIUTH
MPaKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIICIATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PHU3NUECKUX
SIBIICHUI;
OTHCHIBATh U3yUYEHHBIC CBOMCTBA TeN U (PU3HUECKUE SBICHHUS, UCIIONB3YS (PU3NUCCKUE BETUIMHBI
(cpemHsis W MrHOBEHHash CKOPOCTh Teja MpU HEPaBHOMEPHOM JIBJKEHUH, YCKOpPEHHE,
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nepeMelleHue, MyTh, yIII0Bas CKOPOCTh, CUJIa TPEHUS, CUJIa YIPYTOCTH, CUJIa TSKECTH, YCKOpPEHNE
CBOOOJHOTO TaJCHHsI, BEC Tella, MMIYJbC Tela, MMITYJIbC CHJIBI, MEXaHWYecKas paboTta u
MOIIIHOCTb, IOTEHI[MAJIbHAS SHEPT U TEJIA, HOIHATOrO HaJl IOBEPXHOCTHIO 36MJIU, TIOTEHIMAIbHAS
SHEprus CXKATOM MpPYKUHBI, KHHETHUUYECKasl SHEPIHsl, MOJHAsi MEXaHUYeCKask YHEprus, Meproi U
yacToTa KojaeOaHH, JUTMHA BOJIHbI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeNb
IPEJIOMIICHUS CPE/Ibl), IPU OMMCAHUH PABUIIBHO TPAKTOBATH (PU3MUECKHUI CMBICT HCTIOIB3yEMBIX
BEJIMYHMH, 0003HAYCHHUS U €IUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE
JAHHYIO (DU3MUYECKYI0 BEIMYMHY C JPYTMMHU BEJIWYMHAMH, CTPOUTh TIpapUKU H3Yy4EHHBIX
3aBUCUMOCTEH (PU3UYECKUX BEINYHH;
XapaKTeprU30BaTh CBOMCTBA TeJ, PU3NUECKUE SIBJICHUS U MPOLIECCHI, HCIIONIB3YS 3aKOH COXPaHEHHS
DHEPruM, 3aKOH BCEMHUPHOIO TATOTEHMS, MPUHLUI  CYNEPHO3ULMH  CWJI, [PUHLUI
oTHocuTenbHOCTH ["anuies, 3akoHbl Hpr0TOHA, 3aKOH COXPaHEHMsI UMITYJIbCA, 3aKOHBI OTPAKEHUS
U TIPEJIOMJICHHsI CBETa, 3aKOHbl COXPAHEHMs 3apsiIOBOIO M MAaCCOBOTO YHUCEN NP SIEPHBIX
peakmusx, NP OSTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3allUCBIBATh €T0
MaTeMaTUYECKOE BbIPAKEHUE;
OOBSCHATh (PU3MUECKUE MPOLECCHl U CBOICTBA Tel, B TOM YHCIE U B KOHTEKCTE€ CHUTyalui
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH PUUMHHO--CIIEJCTBEHHBIE CBSA3H, CTPOUTH
00BsicCHEHHE M3 2—3 JIOTMYECKUX HIaroB € OMOpPOW Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
SIBIICHU, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pewaTh pacy€THbIe 3a7a4u (ONUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHI), UCIIOJIb3Ys 3aKOHBI U
dopmynbl, cBs3bIBaOlIMEe (U3MYECKME BETUYMHBL: HAa OCHOBE aHaJIM3a YCIOBHUS 3ajau
3alMChIBaTh KPATKOE YCJIOBME, BBIABIIATH HEJOCTAIONIME WM U30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBI U (OpPMyJbl, HEOOXOIMMBIE [UIsl pELIeHMs, MPOBOJUTH pacdy€Tbl M OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEIMUHHBI,
pacrio3HaBaTh NpPOOJEMbI, KOTOpblE MOXXHO pPEIIUTh NPU TOMOLIM (U3NYECKUX METOIOB,
UCIIONIb3YSl ONHMCAHME MCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPEANOIOKEHHE, OLIEHHUBAThH
NPAaBWIBHOCTh MOPSJIKA IPOBEACHUS MCCIEA0BaHUsA, JeJaThb BbBIBOJBI, HWHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U OMBITOB;
IPOBOJUTH OMBITH 0 HAOIIOAECHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(u3yueHnue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXpaHEHHWS PHEPrUM, 3aBUCUMOCTH IEpPHOJA
Kosie0aHu# MPYKUHHOTO MasiTHUKA OT Macchl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/ABI MaJibIX KoJIeOaHUH, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0ernoro
CBETa B CIEKTP, U3yUEHHUE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKajie U CBOMCTB M300paKeHUS
npeaMeTa B coOuparolieit JTMH3e, Ha0II0AeHNEe CIUIONIHBIX U TMHEHYaThIX CIIEKTPOB U3JTy4eHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pYAOBaHMUSI, ONUCHIBATH X0
OTIBITA U €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,
IPOBOJIUTH MPU HEOOXOTUMOCTH CEpUI0 MPSAMBIX HM3MEPEHUH, OMpeAessisi CpeHee 3HaueHue
u3MepsieMoil BennuyuHbl ((POKyCcHOE paccTosHME coOHparolledl JUH3bI), 00OCHOBBIBATH BBHIOOP
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);
IPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYUH C HUCIOJIB30BAHHUEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBWKEHHMU 0€3 HadaJbHON
CKOpOCTH, NepHoja KojaeOaH!i MaTeMaTHYECKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yria
OTpa)kKE€HMsI CBETa OT yrja NaJEHUs M yIVla NPeJOMIIEHUs OT yrja MaJeHHs): IUIAaHUPOBaTh
UCCIIEIOBaHHE, CaMOCTOSITETIbHO COOMpPATh YCTAHOBKY, (PMKCHUPOBATh PE3YJbTAThl MOJy4YCHHON
3aBHCUMOCTH (PU3MUYECKUX BEIMYMH B BUJIE TAOIHI U TPa)UKOB, JENIaTh BHIBOJIBI IO pe3yJIbTaTaM
UCCIIEI0BaHMS;
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IPOBOJIUTH KOCBEHHbIE U3MEPEHUs (U3NUECKUX BEJINYMH (CPEeIHSS CKOPOCTh U YCKOPEHHUE Tela
OpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOIHOTO MAACHHUs, >KECTKOCTh MPYKUHBI,
KOO(PQHULIUEHT TPEeHHUs] CKOJIbKEHHS, MEXaHW4YecKas pabdoTa M MOIIHOCTh, YacTOTa M IEPUOJ
KoJIeOaHN MaTEMAaTUYECKOT0 U IPYKUHHOI'O MassTHUKOB, ONTHYECKasl CHJIa COOMPAIOLIEH JIMH3BI,
pPaIMOaKTUBHBIA (POH): MIIAHUPOBATH U3MEPEHHUsS, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITOJIHATh U3MEPEHMS], CIEAYS MPEATI0KEHHON UHCTPYKIIMH, BBIYMCIIATh 3HAUEHUE BEIMUUHBI U
AHAJIU3UPOBATH MOJYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHHI;
co0uIr01aTh MpaBuila TEXHUKH O€30I1aCHOCTH ITPU paboTe ¢ 1a00opaTOpPHBIM 000pYI0BaHUEM;
pasinyaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (PU3MYECKMX MOJENEN: MaTepuaibHas TOUKa,
a0COJIOTHO TBEPAOE TEJIO, TOYEUHBIM UCTOUHUK CBETA, JIy4, TOHKAs JINH34, [IJJaHETapHasi MOJIENb
aToMa, HyKJIOHHasl MOJIEJIb ATOMHOI'O 5]1pa;

XapakTepu30oBaTh NPUHIMIIBI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHHUYECKUX YCTPOMCTB ¢
OMOpoil Ha MX omucaHus (B TOM YHUCIE: CIUJAOMETP, JAaTUUKHU IIOJIOXKEHHUS, PACCTOSHUS U
YCKOpEHUs, pakeTa, 53XO0JIOT, OYKH, IEpHUCKOIl, (oToanmnapar, ONTHYECKHE CBETOBOBDI,
CIEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), MCIONb3ys 3HAaHUSA O CBOWCTBAX (DU3MUECKUX
SBJICHUH U HEOOXOAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHBIE PHUCYHKH MH3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
M3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MPOIECCOB MTPH PEIICHUH YI€OHO--TIPAKTHUECKUX
3a/1a4, ONTUYECKHE CXEMBI /ISl IOCTPOCHUS U300paKEHUI B IJIOCKOM 3€pKajie U coOuparorien
JIMH3E;

IPUBOAUTE MpPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMEpax) MPaKTUYECKOTO HCIOIb30BaHUS
(bu3nyecKuX 3HAaHUM B MOBCEAHEBHON KHU3HU AJIs1 o0ecnieueHns 0e30I1acCHOCTH IIpU 00palleHnuu ¢
npuOopaMyl W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 3J0pPOBbsi U COOJIOJEHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYXKAIOILEH CPELE;

OCYILECTBIIATh MOMCK MHPOpMaLuu (huzndeckoro conaepkanust B MHTepHETe, caMOCTOSTEIbHO
(bopMynupys MOUCKOBBIM 3alpoc, HaXOJUTh IMYTHU ONPENEIECHUS JTOCTOBEPHOCTU IOIYYEHHOM
MH(pOpMaLlMK HAa OCHOBE UMEIOIIMXCS 3HAHUM U JOMOJIHUTEIbHBIX HCTOUHUKOB;

UCMOJIb30BaTh MpPHU BBIIOJHEHUM Y4YEOHBIX 3aJaHMi Hay4yHO--TIONMYJSIPHYIO JIUTEPaTypy
(GU3MUeCKOro CcoJepXaHMs, CIPaBOYHbIE MaTepualibl, pecypcbl ceTu VHTepHeT, BianeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

Co3/1aBaTh COOCTBEHHBbIC MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX MCTOYHHMKOB (PU3MUECKOTO cOMepKaHMs, MyOJIMYHO MPEJICTaBIsATh Pe3yJIbTaThl
MPOEKTHON WJIM HCCIIEIOBAaTeNIbCKON JEsTebHOCTH, MPU 3TOM TIPaMOTHO HCIOJIb30BaTh
M3YYEHHBII MOHATUMHBIN anmapaTt u3y4aemoro pasjesna (U3NK{ U COPOBOXK/IATh BBICTYIIJICHHUE
npe3eHTalmen ¢ yu€ToM 0ocoOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE
7 KJIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NPOrpamMMbl Bcero OGHTPOJII)HLIC pﬁaKanecmne o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypesI
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKIIETr0 MUpa
bu6mmoreka [IOK
11 Pusiica - Hayka o mpHpoze 2 0 0 https://m.edso0.ru/7f416194
bubmuoreka [JOK
12 Du3HHECKHE BETHIHHEI 2 0 0 https://m.edso0.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBEHHOHAYYHBINA METO/ IIO3HAHMS 2 0 1 https://m.edsoo.ru/7f416194
Htoro no paznemny 6
Pa3nes 2. [leppoHaya/ibHbIEe CBEICHUSI O CTPOEHHH BellleCTBa
bubmuorexa [JOK
1 1
21 CTpockue BetecTsa 0 https://m.edso0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) 0 1 bubnuotexa [JOK
' BEIIIECTBA https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
2 1 1
2.3 ArperaTHble COCTOSIHUS BEIIECTBA https://m.eds0o.ru/7f416194
Hroro nio pazgeny 5
Paspnen 3. /IBukeHre U B3aUMOIeiiCTBHE TeJl
bu6mmoreka [IOK
1
3.1 Mexanmuteckoe ABHKCHHE 3 0 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4 1
32 Hnepuii, Macea, MI0THOCTS 0 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
14 1 2
33 Cuma. Bugpt cut https://m.edso0.ru/7f416194
Hroro mo paszaeny 21
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Pasnen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB

41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 1 bubnmoreka [JOK
' TeJIaMU, YKUIKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 JlaBIICHHE KHKOCTH > 0 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmocepoe nasenie 6 1 https://m.edsoo.ru/7f416194
44 JleficTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pasueny 21
Pa3pnen 5. PaGoTra 1 MOIHOCTB. JHeprus
bu6mmoreka [IOK
51 Pabora 1 mompEocTs 3 1 https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
52 Hpocteie mexarmsmb! > 1 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
53 Mexariieckas oHepria 4 0 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15
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8 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
. HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaRanecmle 06Pa30BATETbHBIE
padoThl padoThbl pecypesI
Pa3pen 1. TensioBbIe siBJICHUS
1.1 CTpoeHue 1 CBOICTBA BELIECTBA 7 0 0 ﬁﬁlgﬁ/ﬁeﬁ(ﬁeﬁn fa181ce
bu6mmoreka [IOK
12 Tenosbie nporecc! 21 1 > https://m.edsg).ru/?f418lce
Hroro no pasueny 28
Pazgen 2. diekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DINeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubnuotexa [JOK
' X B3aUMO/ICIICTBUE https://m.edsoo.ru/7f4181ce
2.2 [TOCTOSHHBIN >JIEKTPUUECKHI TOK 20 1 7 ﬁgg;?/ﬁeezzior{fﬂ fa181ce
bu6mmoreka [JOK
2.3 MarutHbie sBiCHHs 0 1 L5 https://m.edsoo.ru/7f4181ce
2.4 DONeKTpOMarHuTHAas MHIYKINS 4 0 0 ﬁggg?lﬁeezzgorﬁﬂ fa181ce
Hroro no paszneny 37
PesepsHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5
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9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaRanecmle 06Pa30BATETbHBIE
padoThl padoThbl pecypesI
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
2 1
12 Bsanmozercreue Tex 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
10 0 3
13 3aKOHbI COXpaHCHNA https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA M BOJHBI
bu6mmoreka [IOK
7 0 3
2.1 Mexanueciue xonedanus https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
8 1 3
2:2 MexaHueCKue BONHbI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTPOMArHUTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMAarHUTHOE MOJE U 6 0 2 bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasueny 6
Pa3znea 4. CBeToBbIE AABJICHMSI
bu6mmoreka [IOK
6 0 2
4.1 3aKOHBI pacCpOCTPAaHEHHUS CBETA https://m.edsoo.ru/7f41ada6
4.2 JIMH3BI ¥ ONITHYECKUE TIPUOOPBI 6 0 3 bubmmorexa [IOK

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

4.3 PasnoxxeHue O6eoro cBera B CIICKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro 1o pasueny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
bubmuorexa [JOK
5.1 VcnyckaHue 1 TOTJIONICHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
6 1
5.2 Crpoenue aTomHoro Anpa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
7 1
53 slnepHbie peaxiui https://m.edsoo.ru/7f41a4a6
HWroro 1o pasueny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAI0INIT MOAYIb
6.1 [ToBTOpEHKE M 0000IIIEHNE CONEePKAHUS 9 2 bu6mmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

N KoJuinyecTBo 4yacoB JIeKTPOHHBbIE HU(POBHIE

11/-11 Tema ypoxka Beero Konrpoabueie, IIpakruueckue 00pasoBaTe/ibHbIE
padoThI padoThI pecypchl

1 ®dusuka — HayKka o npupoje. ABieHus
MIPUPOJIBI

2 Ou3nyecKue sIBICHUS

3 Ou3nyecKue BEJIMYUHBI U UX U3MEPEHHE
VYpok-uccnenosanue "M3mepenne

4 TEMIEPATyphl MPU TOMOIIH KUAKOCTHOTO 1
TEPMOMETPA U AATYMKA TeMIepaTypsl"

5 Meroas! HaydyHOrO 1o3Hanus. Onucanue bu6nmorexa LIOK
(HU3MYECKUX SBJICHUI C IIOMOIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoBanue "[IpoBepka rumoTe3sl:

6 JATBHOCTH MOJETA IIApUKa, MMYIIEHHOTO 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOoJbIle
BBICOTA ITycKa"

7 Crpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIINE bubmuoreka [JOK
JIMCKPETHOE CTPOCHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBr>KeHUE YacTHI] BEIIECTBA bubmorexa OK

tset https://m.edsoo.ru/ff0a013e

9 Ypoxk-uccnenoanue «OTbITHI 11O 1
HaOJI0JIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B)»

10 ArperaTHbIe COCTOSIHHSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

11 O0001enue mo pazzlen «Ile BOHa'-IaJ'II:HI[LIe Bubmuorexa LIOK

pasiieity «1iep https://m.edso0.ru/ff0a0378
CBEJICHUS O CTPOECHUHU BEIIECTBA
12 Mexanunueckoe npuxenue. PaBHomepHoe u bu6muoreka [JOK

HCPAaBHOMCPHOC NBHUIKCHUC

https://m.edsoo.ru/ff0a05c6
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bubnunoreka LIOK

13 Ckopocts. EnuruieL cropoctu L https://m.edsoo.ru/ff0a079c
14 PacueT nyTu 1 BpeMeHH JIBHIKCHHS 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 Nueprusa. Macca — Mepa HHEPTHOCTH T 1 ﬁﬁgﬁ?/ﬁée%ii?ﬁ/fﬂa%lo
16 IImoTHOCTE BemiecTBa. Pacuer macchl u 1 bub6nmoreka [IOK
o0BeMa Teja 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
2 yeTBEpPTh
17 Ha6opaTopHa;'1. pabora «OnpeneneHue 1
MJIOTHOCTH TBEPAOTO TEJIay»
18 Pemenne 3aga4d mo reMme "IIOTHOCTE 1 bu6nmoreka LIOK
BerecTa" https://m.edsoo.ru/ff0al23c
19 Cuta kak XapakTEepUCTHKA B3aUMOICUCTBUS 1
ten. Cuna ynpyroctd. 3akoH ['yka
JlaGopaTtophast pabora «3yuenue
20 3aBUCUMOCTH pacTsDKeHHS (Iedopmarun) 1
MPYKUHBI OT TIPHIIOKCHHON CHITBI»
21 [[“IBnenue TsroTeHus. Cuia TSKeCcTH 1
22| Bec rena, Pontonne same o rewe "o 1 Butmorexa LIOK
- https://m.edsoo.ru/ff0al778
23 Cuna TspKecTH Ha IpYTUX IUIaHEeTax. 1 bubmuorteka [IOK
dusnyeckre XapaKTePUCTUKH TUTaHET https://m.edsoo.ru/ff0a1502
bu6nunorexa LIOK
24 Msveperte ci. Jlusamonmerp L https://m.edS(])lo.ru/fanlScc
but6mmorekxa [IOK
25 Bec Texa. Hesecomocs L https://m.edsg).ru/ff0a1778
2% CrokeHue ABYX CHJI, HAPABJIEHHBIX 110 1 bubnuotexa [JOK

OJIHOU IIpsIMOM. PaBHOEHCTBYIOIIAs CUII

https://m.edsoo.ru/ff0ala70
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27 Pemenue 3amgau no reme "PaBHonelicTByroMIAs
cun"”

28 Cuna tpenus u e€ Bubl. Tpenue B ipupojae u bubmuorexa [IOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas padora «3yueHue

29 3aBUCHUMOCTH CHUJIbI TPEHHS CKOJIBKEHUS OT bubmmoreka [JOK
CHITBI JJABJICHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIONIUXCS MOBEPXHOCTEH)»

30 PCH_IGHI/ICU 3a7ia1 Ha Onpe/ieNenue
PaBHOJICHCTBYIOIICH CHITBI
Pemenue 3amau mo Temam: «Bec Temay,

31 «I'paduueckoe nzobpaxkenue cuin», «CUb», EH6H_HOTeKa 0K
«PaBHOZIEHCTBYIOMAs CHITY https://m.edsoo.ru/ff0alde0
KonTponbhas pabota no remam:

30 «MexaHn4ecKoe JIBIKeHUEe», «Macca,

IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
n3o0paxkeHue crny, «CHib»

33 Jasnenne. CriocoObl yMEHbIICHUS U bubmuorteka [IOK
YBEJIMUYCHUS JIABJICHHSI https://m.edsoo.ru/ff0a20a6

34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a bubmuoreka [JOK
oT 00BéMa, TeMIeparypsl https://m.edsoo.ru/ff0a2376

35 [Iepenaua naBieHus TBEPABIMU TEIIAMH, bubmmnoreka [HOK
JKUAKOCTSAMM M razaMu. 3akoH [Tackans https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )KUIKOCTH U Ta3e, BRI3BAHHOE bubmuoreka [IOK
IIENCTBUEM CHUIIBI TSXKECTH https://m.edsoo.ru/ff0a2718

3 4eTBEpTH

37 Pemenue 3amaud mo teme «JlaBnenue B bubnuotexa [JOK
SKHJKOCTH U rase. 3axkoH [lackaisy https://m.edsoo.ru/ff0a2826

bubnunorexa LIOK

38 Coobmaronmmecs cocynt https://m.edsoo.ru/ff0a2970
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bubnunoreka LIOK

39 Pnpasiiecknuit npece https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. I1opiIHEeBOM KUIKOCTHBIN HACOC
41 Atmocdepa 3emitn ¥ MPUUYUHBI €€ bubmuorexa [JOK
CYIIICCTBOBAHMSI https://m.edsoo.ru/ff0a2b5a
42 Bec Boznmyxa. AtmochepHoe naBieHue ﬁggg:?/(srfée%asg).orﬁ/fanZbSa
43 N3mepenne armocdeproro nasneHus. OnbIT bubmuorexa [JOK
Toppuyemin https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT bubmmoreka [JOK
BBICOTBI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocgepHoe naBiieHue Bbu6mmoteka [JOK
Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue '?aI[a‘I o Teme " AtmochepHoe
JTaBJICHUE
47 JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE bubnnorexa [JOK
B HHX TeJI0. ApXUMEI0Ba CHJIa https://m.edsoo.ru/ff0a3276
18| mmamamaonen cun, aetersyione ma Bu6miorera LLOK
TEJI0, IOTPY>KEHHOE B )IZI/II[KOCTB» https://m.edsoo.ru/ff0adsfe
JlaGopatopHasi paboTa 1o Teme
49 «Hccnenosanue 3aBUCHMOCTH Beca Tejla B bubmmoteka IIOK
BOJIC OT 00BbEMA MOTPYKEHHOH B KUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJa
bubnnorexa [JOK
0 | InasaHue e it ec00 /023296
JlaGopatopHas pabota "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JOJKU U

onpejieneHue e€ rpy30no1bEMHOCTH"
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Pemienue 3anau 1o remam: «lInaBanue cyqoB.
52 BOL;J HHonnalllaaIII{Ir/IIe»T <1<\jf[;/1[3neHIJ/IIeBTBIzH BI?(I[T:JI bubmorexa LIOK
AYXOLLT ’ PA ’ https://m.edsoo.ru/ff0a3654
JKUJKOCTEH U Ta30B»
53 KonTpomnpHas padora o Teme «JlaBnenue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
bubnunorexa LIOK
54 MexaHunueckas pabora
XAHITHECKAA paboT https://m.edsoo.ru/ff0a3f82
bubnunoreka LIOK
55 MomnHocTs. EQUHHITBI MOIITHOCTH
B FIHTHT B https://m.edsoo.ru/ff0a3f82
56 VYpok-uccinenopanue "Pacuét MOIIHOCTH, 1
pa3BUBaeMoi IpH MoaAbEME M0 JecTHULE"
4 yeTBEepPTH
57 IIpocteie MexaHnn3mel. Peryar. PaBHoBecue
CHJI Ha pblyare
Ppruaru B TexHuKe, OBITY U IPUPOJIE.
58 JIaGopaTtopHas a6’0Ta <3{400H2H€)B§HH6 0.5 bubmorexa LIOK
patopras p ' https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pPbIYara
Pemenne 3amau nmo teme «YcioBus bubmmoteka IIOK
59 .
PaBHOBECHSI pbIUara https://m.edsoo.ru/ff0a48a6
Koaddurment nosnesnoro neicTpus
60 mexaHu3Ma. JlaboparopHas pabota 0.5
«M3mepenne KIIJI HAKIOHHON IIIIOCKOCTHY
61 Pemenne 3agau mmo teme "Pabota, MOITHOCTD, bubmmoteka IIOK
KIL1" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u bubmmnorexka HOK
MOTEHIIMAIbHAs SHEePTUs https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUs MEXaHUYECKON SHEPrun bubmmorexa HOK
p p https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
64 "JKcrnepuMeHTAIbHOE OIpeIeIeHNe 1
W3MEHEHUS KHHETHYECKOHW M IMOTEHIINAIbHOMN
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SHEPTUHU MPU CKATHIBAHUU TEJIA IO HAKJIOHHON
miockocty"

Kontponbnas pabota no teme «Pabora u

65 1
MOIIHOCTb. DHEPTUSD)

66 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubmuorexa [JOK
"MexaHH4YecKoe ABUKEeHHE" https://m.edsoo.ru/ff0a4ee6

67 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubmuorexa [JOK
"JlaBiieHre TBEPABIX TEJ, )KUAKOCTEH 1 ra3oB" https://m.edsoo.ru/ff0a4ffe
PeseprHblit ypok. Pabota ¢ Tekctamu 1o Teme

68 , ) 1

Pab6ora. MomHoCTh. DHEprHs
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12
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8 KJIACC

KoanyecTBo 4acoB

DJIeKTpOoHHbIe HU(POBbIE

Ne
u/n Tema ypoka Beero Konrpoubusie, Ilpakruueckue 00pazoBaTe/ibHbIE
padoTbI padoThbI pecypcbl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO- Bubmorexa LIOK
7 1
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE https://m.edso0.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPIOTO, )KUIKOTO M Ta3000pa3HOTO 1 bu6mmoreka [IOK
COCTOSIHHMI BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOMCTB TBEPIOTO, )KUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIeCcTBa Ha 1
OCHOBE I10JIOKEHHUI MOJIEKYJISIPHO-
KMHETHYECKON TEOpUHU
5 Kpucrannuueckue u amop¢Hbie Tena 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue U KamWUISIPHOCTb. 1 bubnnoreka [JOK
[ToBEepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuiupeHue u cxaThue 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBHXKEHHS YaCTHUII
9 Buytpennss sneprusi. CiocoObl U3BMEHEHUs 1 bubnnorexka [JOK
BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
1
10 Brae1 reruonepeasu https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "IlpakTuueckoe BuGmorexa [IOK
7 1 1
11 WCII0JIb30BaHUE TEIIJIOBBIX CBOMCTB BemeHCTB u https://m.eds00.ru/ff0a65c0
MaTEepUaJIOB B LIEJSX SHEProcOepekeHUs
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12 KonunuectBo TEIoThl. Y AeiibHas bubmuoreka [JOK
TEIJIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TeroBoro 6ananca. TermmooomeH bubmuoreka [JOK
Y TEIUIOBOE PABHOBECHUE https://m.edsoo.ru/ff0a7088
o | Doreops e Hecemovame B LOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U TOpsTYCH BOJIBI
Pacyer konu4decTBa TEMIIOTH, HEOOXOAMMOTO
15 JUTsl HArpEeBaHUs Tejla U BBIICISIEMOTO UM IIPH
OXJIKICHUHN
16 Jlaboparopuas pabota "Onpenencaue bubmmoreka [JOK
yICIbHOM TEMIOEMKOCTH BelecTa" https://m.edsoo.ru/ff0abbb0
17 DHeprus TOoIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
CTOpaHHMSI https://m.edsoo.ru/ff0a7b5a
18 igﬁfiiﬁﬁi;;giifggiBigE;LHaﬂTeHHOTa Eubmorexa IIOK
' https://m.edsoo.ru/ff0a71d2
TUTABJICHUS
Jlaboparophnast pabora "Onpenenenue bubnuoteka [JOK
19 v " .
YIEIBHOM TETUIOTHI IJIABJICHUS JIbJIa https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnoreka [JOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y neapHas Temiora
21 napooOpa3oBaHUs ¥ KOHJEHCAIIUH. bubnnoreka [JOK
3aBUCHMOCTh TEMIIEPATyPbl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBIeHUS
22| TOmererenmc omoeermon smmoo BuSmiorerca LIOK
. https://m.edsoo.ru/ff0a7628
BO3yXa
23 Pemenwie 3a1a4y Ha onpe/ielieHNe BIaKHOCTH

BO3/yXa
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[TpuHIUTIBI paOOTHI TETJIOBBIX ABUTATEIICH.

24 [TapoBas TypOuHa. JIBuraresnb BHyTPEHHETO
CTOpaHHMsI
o5 KII/ TermoBoro nurarens. Tennosbie bubmmoreka [JOK
JIBUTATEIU M 3al[UTa OKPYXKAIOIIEH CPe/Ibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHMsI U TIPEBPAIICHHS SHEPTUHU B
TEIUIOBBIX ITpolLieccax
[TonroroBka K KOHTPOJIBHOU PabOTE MO TeMe
27 "TeIl['IJ'IOBBIe SIBJIGHI/I}II). I/I3MeHeFI){1/Ie arperaTHbIX bubmorexa LIOK
o " https://m.edsoo.ru/ff0a83f2
COCTOSIHMH BEIECTBA
KonTponbhas padora no teme "Temnossie
28 }IBH61I:IpH}I. I/I3M§H6HI/IC arperaTtHbIX COCTOSTHUI bubmorexa [IOK
" https://m.edsoo.ru/ff0a86ae
BEIIECTBA
29 DnexTpusanus Tel. J[Ba poga 31eKTpUUECKUX
3apsiioB
30 Ypoxk-uccienoBanue "DaeKTpu3amus Tei
UHAYKIHMEW U IPU COMPUKOCHOBEHUH"
31 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH bubnnorexka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
OnexTpuueckoe nojie. HanpsskeHHOCTD
32 3neKTlg)quc1<0ro OIS HpI/II)HuHH bubmmorexa [IOK
. https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UIAN IEKTPHUESCKUX TOJIEH
33 Hocwurenu snexTpudeckux 3apsioB.
DOnemMeHTapHbIN 3apsa. CTpoeHue aroma
34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubnnoreka [JOK
COXpaHEHHMs AIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1a4 Ha npuMEHEHNE CBOMCTB bubnnorexka [JOK
JIEKTPUUYECKUX 3apsIJIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIIOBUS €T0 Butmiorexa [IOK
36 CylIecTBOBaHHSA. MICTOUHUKH DIIEKTPUIECKOTO

TOKa

https://m.edsoo.ru/ff0a95a4
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bubmuorexa [JOK

37 JIeHCTBUS SICKTPUECKOTO TOKa https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 AJIEKTPUUYECKOTO OIS Ha IPOBOTHUKH U 1
JIADTICKTPUKH"

39 DIEeKTPUUYECKUM TOK B METAJLIaX, KUJKOCTAX bubnmoreka [JOK
U raszax https://m.edsoo.ru/ff0a9838

40 DneKTpruyecKas 1erb U €€ COCTaBHbIE YaCTH

41 Cuna toka. JlabopaTopHas pabora 05 bubnuorexa [JOK
"M3MepeHne U peryJIupoBaHUe CUITbI TOKA" https://m.edsoo.ru/ff0a8bd6

JIEKTpUUecKoe HanpshkeHue. BonbTmerp.
42 .?[a60p1;.T0pHaH pa6orT)a "U3mepenue u ’ 0.5 bubmiorexa [JOK
f https://m.edsoo.ru/ff0a9%e14

pEryIupOBaHKe HAMPSHKCHUS

43 CornpoTuBIICHHE POBOAHKUKA. Y ACIBHOE bubnuorexa [JOK
COIIPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH
ANEKTPUYECKOTO COMPOTUBIICHUSI IPOBOTHUKA bubnunoreka [JOK

44 1 .
OT €rO0 JITMHBI, TUIONIA]H TONEPEUHOTrO https://m.edsoo.ru/ff0aa738
ceueHus u marepuana”

45 3aBUCHUMOCTB CHJIBI TOKA OT HAIPSKSHHUS. bubnmnorexa [JOK
3akon OMa Jij1s ydacTka 1enu https://m.edsoo.ru/ff0aa44a
Jlaboparopnas pabota "HccrnenoBanue
3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 bubnuoteka [JOK

46 1 .
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3nucTope”

47 [TocnemoBarenbHOE 1 TApAIIIETFHOE
COETMHEHUS TIPOBOTHUKOB
JlabopaTtopHas pabota "l[IpoBepka mpaBuiia

48 CJIO’KEHUS HANPSLDKEHUU TTPU 1 bubnmnoreka [JOK

MOCJIeIOBATEIILHOM COCIMHEHHUH JIBYX
pe3uctopos”

https://m.edsoo.ru/ff0aaa58
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Jlaboparopuas padota "IIpoBepka npaBmiia

49 JIsl CHJIBI TOKA IPH MMapaiIeIbHOM 1 bubmorexa LIOK
it pu map ! https://m.edsoo.ru/ff0aadle
COCJTMHEHUH PE3UCTOPOB
Pemrenue 3anau Ha npumeHeHue 3akona Oma bubmmoreka [JOK
50 }
JUTSL Pa3IMYHOTO COEMHEHNUS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOITHOCTH 3IEKTPHUUECKOTO TOKA. bubmumoreka [IOK
3akon J[xoymsa-JIena https://m.edsoo.ru/ff0ab124
Jlaboparopuas padota "Onpenencaue paboTs bubnmoreka [JOK
52 " 1 :
1 MOIIIHOCTH DJIEKTPHYCCKOTO TOKA https://m.edsoo.ru/ff0ab3e0
53 onoxrpceroft oneprm » Gury. Koporioe BuSmorexa LIOK
p P y. Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJILHOU PabOTE 1O TEME
54 "DneKTpuuecKue 3apsabl. 3apsKEHHbIE TeNna U bubnunoreka [JOK
uX B3auMmoaeicTBus. I10CTOSIHHBIIH https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
KonTponbhas padota no teme
55 "DnekTpuuecKue 3apsaabl. 3apsKEHHbIE TeNa U bubnmnorexa [JOK
uX B3auMoaencTBus. I[TocTOSIHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUN TOK"
56 IlocTosTHHBIC MAarHUTEL, NX B3aNMOJICHCTBHE
57 VYpok-uccnenosanue "M3yuenue noneu 1 bubnmnorexa [JOK
ITOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe moje. MarauTHoe nojie 3eMiIn U bu6nmoreka [JOK
€ro 3HAYEeHHE IS KU3HU Ha 3eMIle https://m.edsoo.ru/ff0acOba
59 S'IIZDII)(I:[[ iﬂiﬁiﬁ?ﬁiglﬁgﬁ;ﬁi rnoJje bubmorexa LHOK
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHne HIeKTPOMArHUTOB B TEXHUKE.
60 JlaboparopHast pabota "M3ydeHue neiicTBUS 0.5 bubmiorexa LOK

MAarduMTHOTI'O I10JIA Ha IMPOBOJHHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonb3oBanue 35eKTpoaBUraTenci B

61 TEXHUYECKHX YCTPOWCTBAX M HA TPAHCIIOPTE 1 bubmmorexa [IOK
yetp " p pTe. https://m.edsoo.ru/ff0ac86¢
JIaboparopHas padota "KoHcTpynpoBaHue u
u3y4eHue paboThl AJIeKTpoIBUTaTENS"
62 OnpiTel Dapases. 3aKOH AIEKTPOMarHUTHOM 1
unaykiuu. [Ipasuio Jlenna
Onekrporerepatop. CriocoOb! MOTydeHUS
63 ANEKTPUYECKON SHEPruu. DNEKTPOCTAHIIUN Ha 1
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH
64 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe 1
"DJIeKTpUUECKUE U MATHUTHBIC SIBIICHUS"
65 KonTponbhas padota no teme 1 bubnnorexa [JOK
"DJIEKTPUYECKUE K MATHUTHBIC SIBJICHUS " https://m.edsoo.ru/ff0acb14
66 PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe 1 bubnnorexa [HOK
"TerutoBbie sBICHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblii ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnnorexa [HOK
"TIOCTOSIHHBIH AIIEKTPUUECKHIA TOK" https://m.edsoo.ru/ff0acdc6
68 PezepHblil ypok. Pabota ¢ TekcTamu 1o teme 1
"MarHuTHbI€ SIBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145
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9 KJIACC

KoanyecTBo 4acoB

DJIeKTpOoHHbIe U (pPOBbIE

Ne
u/n Tema ypoka Beero Kounrpoabnsie IIpakruueckue 00pasoBaTejbHbIE
padoThbI padoThsI pecypcbl
1 Mexannueckoe aBuxenue. MarepuanbHast 1
TOUYKa
2 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubnmoreka [JOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474
. bubmuorexa [JOK
1
3 PaBHOMEpHOE PSIMOIHHEWHOE IBU)KEHUE https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE MpSIMOIHHEHHOE IBUKEHUE. 1
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMonnHeTHOE paBHOYCKOPEHHOE 1 bubnunoreka [JOK
JIBIDKCHHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTH
JlaGopatopHas pabota "OnpezneneHue Buborexa [IOK
7 YCKOPEHUsI TeJIa TIPH PaBHOYCKOPEHHOM 1 1 _
JIBHKEHUHU IO HAKJIIOHHOM IIOCKOCTH" https://m.edso0.ru/fi0adb18
8 CBoboxnoe nagenue ten. OnbiTel [anunes 1
PaBHOMEpHOE IBHXKEHHE IO OKPYKHOCTH.
9 [Tepuon u wactora oOpameHus. JInneitHas u 1 BH6H_HOTeKa HOK
YIJI0Basi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 [lenTpOocTpeMUTENBHOE YCKOPEHUE 1
. bubnuorexa [JOK
1
11 ITepBerit 3akoH HeroToHa. Bektop cuitbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. PaBHozelcTByromas 1 bubnnorexka [JOK
cuiia https://m.edsoo.ru/ff0ae72a
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bubmuoreka [JOK

13 Tpetuii 3akon Hetotona. Cynepno3uius cui hitps://m.edso0.ru/ff0ae982

14 Pemienue 3a1a4 Ha MpUMEHEHHUE 3aKOHOB bu6mmoreka [IOK
HerotoHa https://m.edsoo.ru/ff0aeb6c

bubnnoreka [HOK

15 Cra ynpyroctH. 3akow ['yka https://m.edsc%.ru/fanecaZ

16 Pemenue 3anad no teme «Cuia ynpyroctu»

17 JlaGopaTtopHas pabora «OnpeneneHue bubmunorexa [JOK
KECTKOCTH MPY>KUHBI» https://m.edsoo.ru/ff0aee28

bubnnorexa [HOK

18 Crna Tperns https://m.edsé}).ru/fanf?SS

19 Pemenue 3amau no teme «Cumna TpeHus» BH6H_HOTeKa LIOK

https://m.edsoo.ru/ff0afa26

20 JlaboparopHas padota "Onpenenenue bubnnorexa [HOK
K03 uIreHTa TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be

21 Pemenue 3amau nmo teme "3akoHbl HeroToHA. bu6mmoreka [IOK
Cuua ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e

29 Cuna TsKeCTH M 3aKOH BCEMUPHOTO bubnuoreka [IOK
TSATOTEHHsL. Y CKOpEHHE CBOOOIHOTO MAICHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHuEe TEI BOKPYT

23 rpaBUTallMOHHOTO LieHTpa (ConHevHas
cucrema). ["amaktuxu"

24 Pemenue 3amau no teme "Cuna TSDKECTH U bu6nmoreka [JOK
3aKOH BCEMHUPHOTO TATOTCHHS" https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMuueckas ckopocts. HeBecomocTh bubnuoreka [IOK
U MIeperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHOW TOUKHU.

26 AbcomoTHO TBEpOE Teno. PaBHOBecHe bubnuoreka [IOK
TBEPOTO Tela ¢ 3aKPEIUIEHHOI 0ChIO https://m.edsoo.ru/ff0afe36
BpaLICHUS

27 MowmeHT cuinsl. LleHTp TsxecTn
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Pemenne 3aga4q mo reme "MOMEHT CHJIBL.

bubmuoreka [JOK

28 Llentp TspKecTn" https://m.edsoo.ru/ff0b02b4
29| "Mexammeeroe tmmmene. Bamioseicrmne Bubmiorexa LIOK
e https://m.edsoo.ru/ff0b0408
30 KonTtponpHas pabora no Teme "Mexanudeckoe bubmumorexa [IOK
nBuwkeHue. Bzaumoneiicteue ten" https://m.edsoo.ru/ffOb06ec
3 conputenmn iy, Yapyroc n neypyros BuGmiorexa LIOK
B3AMMOICHCTRIC https://m.edsoo.ru/ff0b07fa
30 Pemenue 3anay no Teme "3aKoH cOXpaHEHUSI bubnnorexa [HOK
umIysbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koudepenuus "PeakTuBHOE ABIKEHHE B
MIPUPOJIC U TEXHUKE"
34 Mexannueckas paboTa U MOIITHOCTh ﬁﬁiﬁﬂiﬁiﬂﬁ/mbow 4
35 Pabora cuiibl TSKECTH, CUITBI YIIPYTOCTH U bubnuoreka [IOK
CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenne paboTh
36 CHUIIBI TPEHUS TIPU PABHOMEPHOM JIBMKCHUHU
TeJIa M0 TOPU3OHTAIBHOM MOBEPXHOCTH
37 CBs13b sHepruu u padoTsl. [loTeHnmanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KHHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs1 PHEPTUU B MEXaHUKE
40 JlaGopatopHas pabota «/3yueHue 3akoHa bubmuoreka [IOK
COXPaHCHHSI SHEPT UM https://m.edsoo.ru/ff0b12fe
a1 KonebarenpHoE NBHKEHHUE B €TO bu6mmorekxa [IOK

XAPaAKTCPUCTHUKNU

https://m.edsoo.ru/ff0b1858
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42 3aryxarommue Koiebanus. BelHyKIeHHBIC bubnmoreka [JOK
koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil U NPy KUHHBIM MasITHUKH
Vpok-ucciieroBasue «3aBUCUMOCTE IIEPUOIA
44 KOpJICGaHI/Iﬁ OI[T ’KECTKOCTH MPY>KUHBI U ﬁacfm bubmorexa LIOK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaienue 3HePTUN IPU MEXAHHIECKUX
KOJIeOaHUIX
JlaOoparopHast padbora «Ompeneneaue
46 qaCTopTLI Hpne I/IIDO a Kone6a1})ml1;1 o WUHHOI'O bubmorexa [JOK
pHoa PyX https://m.edsoo.ru/ffOblaec
MAasTHAKA»
JIabopatopHast padora «IIpoBepka
47 He3aBI:/ICH1\I;00TI/Ipne noaa IfonegaHHﬁ rpysa Bronmozexa LIOK
pHOI py3a, https://m.edsoo.ru/ff0b197a
MIOJIBEIICHHOTO K HUTH, OT MAacChI IPy3a»
Mexaunueckue BoaHbl. CBOKMCTBA
48 MexaHnueckux BouiH. [IpogonsHbIe U bubmmorexa LJOK
- HPoA https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIC BOJIHBI
49 VYpoxk-koHpepennus "MexaHU4eCKre BOITHBI B
TBEPIOM Tene. CeilicMruiecKre BOTHBI"
50 3ByK. PacmipocTpaneHnue u oTpakeHHe 3ByKa
51 Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 ['poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
VYpoxk-koHpepenuus "YapTpa3ByK u bubnuorexa [JOK
53 " .
UH(PA3BYK B IPUPOJIEC U TEXHUKE https://m.edsoo.ru/ff0b23ca
IToaroroBka K KOHTPOJILHOM padOTE IO TEME
" 8 P P bubnuorexa [JOK
54 3aKoHBI COXpaHeHUsl. MexaHU4eCKue

KoJicOaHUA M BOJTHBI"

https://m.edsoo.ru/ff0b25f0
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KonTponpHas padoTa o Teme "3aKoHbI

55 coxpaHeHus. MexaHn4decKkue KojieOaHus u
BOJIHEI"
56 DNIEKTPOMArHUTHOE 10JIe. DIEKTPOMArHUTHbBIE bubnmoreka [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBOICTBA 2JIEKTPOMArHUTHBIX BOJTH
Ypoxk-koudepenuus "kana Bubnorexa LIOK
58 3JICKTPOMArHUTHBIX BOJIH. Mcrionbp30Banue
- https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMATHUTHBIX BOJIH JUIsI COTOBOM CBsI3H" &
VYpok-uccnenosanue "M3yuenue cBONCTB Buborexa [IOK
59 DJIEKTPOMATrHUTHBIX BOJH C IIOMOIIBIO
VOB E bHOTO Tenedoa” B https://m.edsoo.ru/ffOb2c6¢
60 Pemrenue 3a1a4d Ha onpeieICHUE YaCTOThI U
JUTMHBI 3JIEKTPOMArHUTHOW BOJTHBI
JIEKTPOMArHUTHAs Ipupoga csera. CKOpoCTh noOInoTEKa
61 6) P pup Ckop bu6 OK
cBeTa. BoHOBEIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsiMonuueitHoe BuGmmotexa LIOK
62 acrpocTpaHeHue csera. 3atMeHusa CoiHma u
%YH IE ™ 1 https://m.edsoo.ru/ff0b3658
3aKoH OoTpa)keHus cBeTa. 3epkana. Pemenue
bubnuoreka IIOK
63 3a/1a4 Ha IPUMECHECHHUE 3aKOHA OTPAKCHHUS ] 1
cBeTa https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenne cBera. 3aKoH NPEIOMIICHUS bubnnoreka [JOK
cBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bubnuoreka IIOK
65 Hcnonp30BaHme MOTHOTO BHYTPEHHETO hitps://m.e dS(%E) ru/ffOb3che
OTPaXEHUs B ONTHYECKUX CBETOBOJAX — :
JlabopaTtopnast pabora "HccnenoBanue
66 3aBUCHUMOCTH yTJia NPeTOMIIEHUS] CBETOBOTO

Jy4a OT yIJla NaJieHus Ha TpaHule "BO3ayX-

nn

CTCKJIO
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Ypok-koHpepennus "Vcnons3oBanue

67 MTOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"
bubmuorexa [JOK
68 Jluna3el. OnTudeckas cuiia JIMH3BI https://m.edsoo.ru/f0b3f2c
69 [TocTpoenne n300paXkeHUH B TMH3AX bubmorexa HOK
p P https://m.edsoo.ru/ff0b444a
10 poxyeriora pactronua 1 onmseoror cuns ubmotera LIOK
Y b " https://m.edsoo.ru/ff0b4206
coOMparoIIe JTUH3bI
71 Ypok-koH(pepenmus "OnTuyeckue JINH30BbIC bubnuorexa [JOK
upubops"” https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak ontuyeckas cucreMa. 3peHue bubmorexa [IOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus "JledexTsr 3penus. Kak
COXPaHUTh 3peHue"
| Damenme et oo s e Onus B LOK
’ P H ' https://m.edsoo.ru/ffOcOf4c
Hucnepcus ceera
JlabopaTtopHast pabota "OMBITHI 11O
75 pa3JI0XKEHUIO OENOTo CBEeTa B CIEKTP U bubnmnoreka [JOK
BOCIIPHUSTHIO I[BETA MPEIMETOB MTPU MX https://m.edsoo.ru/ff0cOe2a
HaOJI0/ICHUU Yepe3 I[BETOBbIE GUIBTPHI"
76 VYpok-npaktukym "BoiHOBBIE CBOCTBA CBETA!
mucnepcus, HHTepdepeHnus u gudpaxius’"
77 OmnseiTel Pesepdopaa v rmuianetapHas Mojieb bubnmoreka [JOK
aroma https://m.edso0.ru/ff0c12a8
78 [Toctynars! bopa. Mozaens aroma bopa
79 Hcnyckanue u MOToeHNe CBeTa aTOMOM. bubnmoreka [JOK

KBanThl. JIuHeHyaThIe CIIEKTPHI

https://m.edsoo.ru/ff0c144c
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https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukym "HalroieHne CrieKTpoB bubnmoreka [JOK
UCITyCKaHHs" https://m.edsoo.ru/ff0c1550
81 PanroakTHBHOCTD U €€ BUIBI bubmorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO siipa. HykinoHHas Monenb bubmorexa LHOK
' https://m.edsoo.ru/ffOcl8ac
83 PanuoakTuBHBIC IpeBparieHus. M30Tombl bubmorexa LIOK
' https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: "PagnoakTuBHBIC bu6mmoreka [IOK
npeBpanicHus" https://m.edsoo.ru/ff0clb4da
85 [lepuon nmomypacnana
86 Ypok-koHpepenmus "PagnoakTHBHBIC bubnuorexa [JOK
U3JIy4CHHs B IPUPOJIC, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakiuu. 3aKOHbI COXPAHEHUS bubnnorexa [HOK
3apsA0BOr0 U MacCOBOI'O YHCEIT https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBA3U aTOMHBIX si7ep. CBsA3b Macchl U bubnnoreka [JOK
SHEPrUu https://m.edsoo.ru/ff0cld7a
89 Pemenne 3amnau no reme "Anepueie peakuun"
90 Peaxuuu cunresa u nenenus saep. Mictounuku bu6mmoreka [JOK
snepruu CoJHIIa 1 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHast sHepreTuka.
91 JleficTBHS paguOaKTUBHBIX U3IIy4YEHUN Ha
JKUBbIE OpraHU3MbI"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
92 "DIeKTpOMarHuTHOE TOJIE. bubnuorexa [JOK
DJeKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBIICHUS"
KonTpomnpHas pabota mo Teme
93 "DNEeKTPOMarHuTHOE TMOJIE.

DJeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE
aBieHus"
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https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

94 [ToBTopenue, 0600menue. JlabopatopHsie 1 1 bubmumoreka [IOK
paboTsI 1o Kypcy "B3anmoneiictBue e https://m.edsoo.ru/ff0c245a
95 pacecimmix i KaceTmeme 12 o Tove ) BuGmorera LIOK
" i https://m.edsoo.ru/ff0c2572
TernoBbIe MPOIECCHI
[ToBTOpenue, 0600meHue. Pemenue Butmorexa LIOK
96 pacyYeTHBIX M KAYECTBEHHBIX 32124 110 TEME 1 )
" o https://m.edsoo.ru/ffO0c2a22
KII/I TeruioBbIX ABUATATENEH
| Lo St P BuGorea 10
o " https://m.edsoo.ru/ff0c2b30
KIIJI a3nexTpoycTaHOBOK
98 [ToBTOpenue, 0600meHNe. JlabopaTopHbIe 1 1 bubnnoreka [JOK
paboThI 1o Kypcy "CBeTOBbBIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0600meHue. Pabora ¢ TekcTamu 1 bu6mmoreka [IOK
10 TeMe "3aKOHbI COXpaHEHHsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600eHue. PaboTa ¢ TekcTamu 1 bu6mmoreka [IOK
no teme "Kosebanwst v BOJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnnoreka [JOK
no Teme "CBeTOBBIC SIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606meHue. Pabota ¢ Tekctamu 1
no teme "KBaHTtoBas u sinepHas pusnka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

» ®uswnka, 7 knacce/ [lepoimkun A.B., OOIecCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«3marenbcTBO «IK3aMEH)

» ®usnka, 8 xinacce/ [lepwimkun A.B., O0IIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3mparenscTBo «IIpocBerenner

» ®usuka, 9 xknacc/ [lepsimkua A.B., ['yrauk E.M., O0miecTBo ¢ orpaHu4eHHON

OTBETCTBEHHOCTHIO «JIPODA»; Aknmoneproe obmiectBo «M3aarenscTBo «IIpocBerieHmes

METOAUYECKHE MATEPHUAJIBI IJI51 YAUTEJIA

7 KIIACC

1.PaGouas mporpamma.

2. ITporpammMbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 kiacchbl
(aBropsl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B

COOTBCTCTBHH C BLI6paHHI>IM y‘Ie6HI/IKOMZ

4. epoimkun A.B. ®usnka. 7 knace. Y4eOHUK Ui 00111e00pa30BaTeNbHBIX YUPEIKICHHH .
M.:lpoda. 2011

5. Jlykammk B.1. CO0opHHK BOIIPOCOB U 3aj1a4 1o ¢usuke. 7-9 k1. — M.: [Ipocsemenue, 2010.
—192c.

8 KJIACC

1. Pabouas nporpamma. ®duzuka. 7 — 9xnaccel: yueOHO-METOAMUECKOTO MOCcOoOus
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. [Tporpammbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 kimacchl

(aBTopsl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. I'yTHUK).
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3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B

COOTBCTCTBHH C

BbIOpaHHBIM y4YE€OHUKOM:

4. epeimkun A.B. ®usnka. 7 knace. Y4eOHUK I 0011e00pa30oBaTeNbHBIX YUPEKICHUH .
M.:Ipoda. 2011

5. Jlykammuk B.M. Coopuuk Borpocos u 3ama4 1o ¢pusuke. 7-9 ki. — M.: [Ipocsemienue, 2010.
—192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEILHBIE M KOHTPOJIbHBIE Pa0OTHI. —5-¢
m3ganue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 knacc. Jlabopatopusie paboTsl. KOHTpOIEHEIC 3a1aHUs. —
Caparos:Jlunei, 2014.

8. «KoHTpoapHO-m3MepuTenbHble Matepuanbl. Pusnka. 7 xinacc/Coct. H.U. 3opun. — 2-¢
u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaebHo-meroguueckoe mocooue/ A.E. Mapon.- M.: [Ipoda,
2011.- 123c.:

10.A.B. ITeppikun ®@usnka-8xia 2017 M. Jlpoda

11.H.B. ®unonosua Meroanueckoe mocooue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTensHbIE U KOHTPOJIbHBIE paboThI-8 Kinace 2017 M.
Apoda

13.B.B. llaxmarosa ,O.P. llledep JAnarnoctuueckue padotsl -8 kinacc 2016 M. [Ipoda

14.A.E. Mapon, E.A. Mapon, C.B. [1o3otickuit Coopaux Bompocos u 3amau 2015 M. Jlpoda

9 KIIACC

1. Pabouas nmporpamma. dusuka. 7 — 9kiacchel: yueOHO-METOIUIECKOTO TTOCOOUS
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/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —-M.: JIpoda,2013. — 398,(2)

2. [Tporpammbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusnka. 7 — 9 kimaccel
(aBTopel:A.B.Ilepoiikun, H.B. ®unonosuu, E.M. I'yTHHK).

3. Pabouas mporpamma mo ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAHHBIM y4EOHUKOM:

4. INeppimkun A.B. @usnka. 7 kiace. YueOHUK 11 00111€00pa30BaTEbHBIX YUPEKICHUH .
M.:dpoda. 2011

5. Jlykammuk B.M. Coopuuk Borpocos u 3ama4 1o ¢pusuke. 7-9 ki. — M.: [Ipocsemienue, 2010.
—192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATENLHBIE M KOHTPOJIbHBIE Pa0OTHI. —5-¢
m3ganue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®u3zuka. 7 knacc. JlabopaTopHsie paboTsl. KoHTposbHBIE 3a1aHus. —
Caparos:Jlunei, 2014.

8. «KoHTpoapHO-U3MepuTeNbHbIe MaTepraibl. usnka. 7 kiacc/Coct. H.U. 3opun. — 2-¢
u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaebHo-meroguueckoe nmocooue/ A.E. Mapon.- M.: [Ipoda,

2011.- 123c.:

KoHTposibHBIE U caMOCTOATENbHBIE pa0OTHI 10 Gu3uKe. 9 Kinacc: Kk yueOHuKy A.B.
[Tepbimkuna, E.M. I'ytHuk «®usuka 9 kinacey» / O.U. I'pomuesa. — M.: 3garenscTBO
«Dx3ameny, 2014.

Tectol o ¢usuke. 9 knace: k yueOHuky A.B. Ileppiikuna, E.M. I'ytauk «®usuka

9 xkmaccy / O.W. I'pomrnieBa. — M.: M3natenscTBO «OK3amen», 2010.

dusuka. 9 xkimacc. TemaTnyeckie TeCTOBBIE 3aMaHusd IiId ToaroToBku K I TA. / aBT.- cOCT.:

M.B. boiinenko, O.H. Mupomkuna. — Apocnasib: OO0 «Akanemus pazButus», 2014.
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A ®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
7 KJIIACC

. bubnmnoreka — Bc€ o npeamery «P@usuka». — Pexum nocryna: http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru

3. Enunas kosutekmus u(poBBIX 00pa30BaTeIbHBIX PECYPCOB. — PeskuM mocryma:

http://school- collection.edu.ru

4. VlnTepecHble MaTepHaIbl K ypoKaMm (PU3HKHU MO TEMaM; TECTHI [0 TeMaM; HaIJIsIIHbIC
nocobus kK ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. [Mudposeie oOpa3oBarenbHbIC pecypcehl. — Pesxkum moctyma: http://www.openclass.ru

6. DnexTpoHHbIe yueOHuKH 10 pusuke. — Pexxum nocryna: http://www.fizika.ru

8 KJIIACC

1. bubnmoteka — Bcé o npeamery «Pusuka». — Pexxum nocrtyma: http:// www.proshkolu.ru

2. BusieoonsIThl Ha ypokax. — Pexxum poctyma: http://fizika-class.narod.ru

3. Enunas komnekius nu@poBbix 00pa3oBaTeIbHBIX PeCypcoB. — Pexxum mocTyma:

http://school- collection.edu.ru

4, I/IHTepeCHBIe MaT€pHrabl K ypoKaM (1)I/ISI/IKI/I 10 TEMaM, TECThI 11O TEMaM, HarjaIsiaHbIC

nocobwus K ypokam. — Pexkum moctyna: http://class-fizika.narod.ru

5. lludposeie oOpazoBaTenbHbIe pecypcehl. — Peskxum noctyma: http://www.openclass.ru

6. DIeKTpOHHbBIE yueOHUKH 110 (u3uke. — Pexxum mocryna: http://www.fizika.ru
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9 KJIACC

1. BuneoonsiTel Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru

2. Enunast koyutekius mudpoBeIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum moctyna:

http://school- collection.edu.ru

3. I/IHTepeCHI)IC MaTCepHrabl K ypoKaM (1)I/IBI/IKI/I 10 TEMAaM, TCCTHI I1I0 TEMaM, HarJIAAHBIC

nocobwus kK ypokam. — Pexkxum noctyna: http://class-fizika.narod.ru

4. lludpossie 0OpazoBaTesibHBIE pecypchl. — PexxuM noctyna: http://www.openclass.ru

5. DnekTpoHHbIe yueOHuKHU 110 ¢usuke. — Pexxum noctyma: http:// www.fizika.ru

6./lucranumnonnas mkosa Ne368 http://moodle.dist-368.ru/ OTkpseiThIit Kiacc. CeTeBoe

obpazoBarenbHOe cooOIecTBO. http:// www.openclass.ru/node/109715

7. Enunas koyiekius nupoBbIX 00pa3oBaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN IIEHTP HHPOPMAIIMOHHO-00pa30BaTEIbLHBIX PECYPCOB.

http://www.fcior.edu.ru/
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9. Unrepuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 centsOps» matepuansl o pusuke. http://archive.1september.ru/fiz

11. Aanmanmu puzmgeckux o0bekToB. http://physics.nad.ru/

12. )KuBas ¢pusuka: odyvaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®wusuka.ru. http://www.fizika.ru/
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