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MNOSACHUTEJIBHAS 3AITUCKA

[Iporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS COCTaBJIEHA Ha
OCHOBE TOJOXKEHUH M TpeOOBaHMH K pe3yibTaTaM OCBOCHHsS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpexacraBieHHsix B OI'OC OO0, a Takke ¢ ydérom
denepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npernojaBaHus ydeOHOTO
npeaMera «Pusuka.

Conmepxanue  mporpamMmbl 10 (U3MKE  HampaBleHO  Ha  (OpMHUpPOBaHME
€CTeCTBEHHOHAYYHOH TIPaMOTHOCTH OOYYAIOIIUXCS M OpPraHU3alMI0 M3Y4YeHUs (QHU3UKH Ha
NeSITeIbHOCTHON ocHOBe. B mporpamme 1o ¢u3nke yduTBIBAIOTCS BO3MOYKHOCTH Y4eOHOTro
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbIM  pe3ylbTaTaM  OOy4YeHMs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX yUEOHBIX MPEJIMETOB HAa YPOBHE OCHOBHOT'O 00IIIeTr0 00pa30BaHusl.

[TporpammMa 1o (u3MKe ycTaHaBJIMBAeT paclpejereHue ydyeOHOro mMaTepuasa 1Mo rojaMm
o0yueHusi (10O Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATENbHOCTh M3YUYECHHUS TEM,
OCHOBAaHHYK) Ha JIOTMKE pa3BUTUA NPEAMETHOIO COJAEpXKaHHUA M y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaronIXCsl.

[Tporpamma o ¢usuke pa3paboTaHa ¢ LENbI0 OKa3aHUS METOAMYECKON MTOMOILU YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

dusmka sBISETCS CUCTEMOOOPA3YIOIIUM Uil €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (pH3MUECKUe 3aKOHBI JIeKAaT B OCHOBE IMPOIECCOB M SIBICHUH, N3y4aeMbIX XUMHEH,
Ouonorueli, actpoHoMHed M (pu3nYecKoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUHYIO
KapTHHY MHUpa, TPEAOCTABISET HambOosee SICHble 00pas3ipl NPUMEHEHHS HAYyYHOTO METOona
MO3HAHUS, TO €CTh CII0CO0a NOTYUYEeHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpHa U3 TIaBHBIX 33134 (PU3MYECKOTO 00pa3oBaHMS B CTPYKType 00Iero odpa3zoBaHUs
COCTOUT B (OPMUPOBAHMM E€CTECTBEHHOHAYYHOH TpPaMOTHOCTH M HHTEpeca K Hayke Yy
o0yyJaroumxcsi.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE MpeIojaracT OBJIAJCHHUE CIEAYIOLIMMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMHU €CTECTBEHHOHAYYHYIO PAMOTHOCTb!

HaY4YHO OOBSCHSATH SIBJICHUS;
OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMS;
MHTEPIPETUPOBATH JJAHHBIE U UCIOIb30BaTh HAYYHBIE 10KA3aTEIbCTBA /IS TIOJYyUEHUS BBIBOJOB.

[lenn u3yueHuss QU3MKKM Ha YpPOBHE OCHOBHOI'O OOILEro 0Opa30BaHUs OIpPENETICHBI B
Konuenmuu npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTEeNIbHBIX OpPraHU3AIMIX
Poccuiickoit ®enepanuu, peaau3yroLIMX OCHOBHBIE 00111€00pa30BaTEeNbHbIE IPOrPaMMBL,
yTBep)KAEHHON pemenneM Kosernn MununcrepctBa npocsemienust Poccuniickoit denepannn
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).

Henu nzyvyenus pU3nKu:
npuoOpeTeHne HMHTEepeca M CTPEMIICHHsS OOYyYarolMXcs K HAyYHOMY M3YUEHHUIO MPHUPOJBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE IMO3HAaHUs U (OPMUPOBAHUE HCCIIET0BATENHCKOTO
OTHOLIECHHUSI K OKPYIKAIOLIUM SIBIICHUSM;

(¢bopMUpOBaHKE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yuyeHUss OCHOB CTPOEHMSI MAaTEPUU
U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHUE TPEJCTaBIECHUNH O posiu (U3UKHU U Pa3BUTHUS JIPYTUX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIi;

pa3BUTHE NPEACTABIECHUI 0 BO3MOXKHBIX cepax Oyaymiel npoeccuoHaIbHON NesSTEIbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JJAJIbHEHIIeMy 00yYeHHIO B TOM HallpaBJICHUH.

Joctuxenne 5TUX 1eneld mnporpaMmbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOLIETro
00pa3oBaHus 00ecIeunBaCTCs PelICHHEM CIISAYIOLINX 3a1aY:
npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOEHUHM BELIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;



npuoOpeTeHue yMEHUIH ONMUCHIBATH U OOBICHATH (PU3MUECKHE SIBICHHUS C HCIOJIb30BaHUEM
[IOJIyYCHHBIX 3HAHU;

OCBOEHHE METOJIOB PELICHHs MPOCTEUIINX PacuETHBIX 3ajady C MCIOJb30BaHUEM (U3MUECKUX
MOJIEJIeH, TBOPUYECKUX U MPAKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHHMI HaOIIOaTh NPUPOJHBIC SIBICHUS M BBINOJHSATH OIBITHI, JIa0OpaTOpPHBIE
paboThI U IKCTIEPUMEHTAIBHBIE HCCIIEAOBAHNUS C UCTIOIh30BAHUEM H3MEPUTEIBHBIX PUOOPOB;
ocBoeHue MpUEMOB paboThl ¢ UHpOpManKel PU3NIECKOro CoAepKAHUSL, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH, aHATTU3 U KPUTHUYECKOE OIICHUBaHUE HH(DOpMAIIHH;
3HAaKOMCTBO €O cdepamMu MpodecCHOHANbHON JesSTENbHOCTH, CBA3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMU HA TOCTKEHUSX (PU3MUECKON HAYKH.

Ha msyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa3oBaHUS
oTBOoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJlleno), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B Heeni0).

[Tpemnaraemslii B mporpaMme Mo pu3HKe MepedcHb JIA0OPATOPHBIX PAOOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIN XapakTep, yUUTeNlb JelaeT BbIOOp IMpoBeneHUsl J1abopaTOpPHBIX padoT u
OTIBITOB C YYETOM MHIUBUIYATBHBIX OCOOCHHOCTEH 00YJarOIINXCs, CITUCKA IKCIIEPHUMEHTATBHBIX
3aJjaHui, IpearaeéMbIX B paMKax OCHOBHOT'O TOCY/IapPCTBEHHOT'O IK3aMeHa 1o (pusmke.
COJAEP)KAHUE OBYUYEHMU S
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Pa3nes 1. ®dusuka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoze. SBnenus npupoasl. Gusnyeckue SBICHUA: MEXAHUUYECKUE,
TEIJIOBBIE, YTIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuyMHbL. M3mepenue Qusnueckux BenuuuH. Duznueckue MNPUOOPBHI.
ITorpemnocTs n3MepeHuii. MexayHapoiHasi CUCTeMa €IMHHII.

Kak ¢usuka m gpyrue ecrecTBeHHbIE HayKM M3Yy4aloT NpUpoay. EcTecTBeHHOHay4HBIH
METOJI TO3HaHMs: HaOJIOJEHHE, ITOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBUKEHUE THUIIOTES,
SKCHEPUMEHT IO INPOBEpKE TuUIoTe3, OO0bsACHeHHe HalmrogaemMoro sBieHus. OmnucaHue
(GU3UYECKUX SIBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.
1. MexaHHnuecKue, TEIIOBbBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUS.
2. ®usnueckue npuOOpPHl U HpoUeAypa MPSMBIX MU3MEPEHHUH aHAJIOTOBBIM U IUGPOBHIM
npubOpoOM.
Jlabopamopmnwvie padbomovt u onvimol.
OnpezeneHue LEeHbI IEIEHUS IKaIbl U3MEPUTEIBHOT0 Mpubopa.
N3mepenne paccTOsTHUM.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pasMepoB MalbIX Tel.
W3mepenue TtemmepaTypsl IpU TIOMOIIM JKUAKOCTHOTO TEPMOMETpAa W JaT4MKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccinenoBaHHMS IO NPOBEPKE THUIOTE3BI: AAIBHOCTH IOJETA IIAPUKA,
MYIIEHHOTO0 TOPU30HTANIbHO, TeM O0JIbIlIe, YeM OOJIbIIIE BBICOTA ITyCKAa.
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Paspnen 2. [lepBoHayabHbIE CBEACHHUS O CTPOCHHHU BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJBI, MX pa3Mepbl. OIBITBI, JOKa3bIBAIOLINE
JMCKPETHOE CTPOEHHE BEIIECTBA.

JIBuxenune yactul BeniecTBa. CBsA3b CKOPOCTH JBMKEHMSI 4YacTUI[ C TEMIIEpaTypou.
BbpoyHnoBckoe nBwxkenue, nuddysus. BzauMopeicTBue dYacTHI] BEHIECTBA: MPHUTSKEHUE U
OTTaJIKUBAHHUE.



ArperaTHble  COCTOSIHMSL ~ BEILECTBA: CTPOEHUE Ta30B, OKUAKOCTEH U TBEPIBIX
(kpucTauInyeckux) Tea. B3auMocBsA3b MeXy CBONCTBAMHM BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSAX U MX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM
BOJIBL.

Hemoncmpayuu.
1. HabGmoneHnue 6pOyHOBCKOTO JIBHKEHUSI.
2. Ha6mronenue nuddys3un.
3. HaOmionenue siBiIeHHM, OOBSICHAIOMIUXCS MPUTSHKEHUEM WIM OTTAIKUBAHHUEM YaCTHUIL
BEIIECTBA.
Jlabopamopuwvie padbomot u onvimol.
1. OueHka quameTpa aToMa METOJOM PsIOB (C Ucmoyib3oBanueM (hoTorpaduwii).
2. OmnbIThl IO HAOJIOICHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.
3. OmnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHHUSL.

Paznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanuueckoe JBHXKeHHE. PaBHOMepHOe U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTu u BpeMeHU JABUKCHUSI.

SlBnenne wuHepUMM. 3aKOH HMHEpIUU. B3aumopaeicTBue Ten Kak MpUYMHA W3MEHEHMS
CKOpPOCTH JIBIDKEHMsI Tell. Macca kak Mepa umHepTHoctu Tena. [lnotHocTh BemiectBa. CBs3b
IJIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BhEMA BEIIECTRA.

Cwia kak xapakTepuCTHKa B3auMozeiicTBus Ten. Cuma ynpyroctd u 3akoH ['yka.
N3MepeHnne cuiibl ¢ MOMOIIBIO JUHAMOMETpa. SIBlIeHWE TIATOTeHWs W cuja Tsoxectd. Cuiia
TSOKECTH Ha Jpyrux riaHerax. Bec tema. HeBecomocth. CriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHopelicTByromas cuii. Cusa TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.
HabumroneHne MexaHn4ecKkoro JIBUKEHUS Tela.
H3mepeHne ckopocTy IpSIMOIMHEHHOTO ABHKEHUSI.
Habumronenune sBjaeHUs] UHEPIUH.
HaOGnronenue u3MeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBUH Tell.
CpaBHeHue Macc o B3aUMOJIEHCTBUIO TEl.
CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOH.
Jlabopamopmuwvie padbomot u onvimol.
1. OmnpezneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (IIapuKa B HKMJIKOCTH, MOJAEIH
AIEKTPUUECKOTO aBTOMOOUIIS U TaK Jlajee).
2. OmnpeneneHue cpeiHell CKOPOCTH CKOJIBKEHHMsS Opycka WM IIapuKa IO HAaKJIOHHOM
MJIOCKOCTH.
3. Ompenenenne IOTHOCTH TBEPAOTO TENA.
4. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHMOCTb pacTsbKeHUs (nedopmanuu) NpyKUHBI OT
IIPUJIOKEHHOM CHJIBL.
5. OmnbIThl, J€MOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIBI TPEHUSI CKOJIbKEHHUS OT Beca Tela U
XapakTepa COIPUKACAIOIINXCsl TOBEPXHOCTEN.
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Pa3nen 4. /laBiieHue TBEpPABIX TeJl, :KUAKOCTEH M ra3oB.

Hasnenue. CiocoObl yMEHBIIICHUS M YBEJIMUCHUS aBiieHus. J[aBiieHne ra3a. 3aBUCUMOCTh
JaBJeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava napneHus: TBEPABIMU TEIaMH, KHUIKOCTIMU
n razamu. 3axkoH Ilackans. ITHeBMaTHdeckne MamIuHBL. 3aBHUCHUMOCTH JTABJIICHUS JKUIKOCTH OT
ryounbl.  [mapocratmdeckmii  mapagokc.  CooOmiarommecs cocyasl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnn u armocdepHoe AaBieHue. [IpUUMHBI CyIIECTBOBAHHS BO3MYIIHON
o6onoukn 3emmu. Onwir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH



aTMOoc()epHOTO JaBlCHHS OT BBICOTHI Haj YypoBHeM Mops. [Ipubopsl mis wu3MepeHHs
aTMOC(EpHOTO JTaBICHHUS.

JleiicTBHe KUIKOCTH M Ta3a HA MOTPYKEHHOE B HUX TeNo. BriTankuparomas (apxumeioBa)

cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomniaBanue.
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Hemoncmpayuu.

3aBUCHUMOCTB JaBJIEHUS I'a3a OT TEMIIEPATypBbl.

Ilepenada naBneHus KUIKOCTBIO U Fa30M.

CooOmiaronuecs Cocybl.

I'uppasinyeckuii mpecc.

[IposiBnenue neicTBUst aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKHBAIOMICH CHIIBI OT 00BhEMA MOTPYKEHHON YacTH Tella U MIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJKOCTH.

VYcnoBue 1miaBaHusA TeN: IUIABAHME WJIM TIOTPYKEHHE TeJl B 3aBUCUMOCTH OT
COOTHOIIEHUS IUNIOTHOCTEN TEJIAa U KUJIKOCTH.

Jlabopamopuwvie padbomot u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpyKEHHOM B JKUJKOCTb
4acTH Tela.

OnpeneneHue BBITAJKUBAIOIIEH CHJIBL, JACWCTBYIOUIEM Ha Teno, NOrpyKEHHOE B
KUIKOCTbD.

IIpoBepka HE3aBUCHUMOCTH BBITAJIKMBAOLIEH CHJIbI, IEUCTBYIOIIECH HA TEJIO B KHUJIKOCTH,
OT Macchl Tena.

OnbIThI, IEMOHCTPUPYIOLUIUE 3aBUCUMOCTb BBITAIKUBAIOUIEH CHIIbI, JEMCTBYIOLIEH Ha
TEJIO B JKUJKOCTH, OT 00bEMa MOIrpyKEHHON B KMJKOCTh YAacTH Tejla U OT IJIOTHOCTH
JKUJKOCTH.

KoHcTpynpoBanue apeoMeTpa WM KOHCTPYMPOBAaHUE JIOJKM M OIpElIeIcHHE €€
IPy30I0ABEMHOCTH.

Pa3nea 5. PaGora m MomiHOCTB. JHeprus.
Mexannyeckast pabota. MOITHOCTb.
[IpocThie MexaHU3MBI: phIyar, 6JIOK, HaKJIOHHAS MIOCKOCTh. [IpaBuio paBHOBECHS phlyara.

[TpumeHeHne mpaBuUia paBHOBECHS pbluara K OJOKy. «30s0Toe mpaBuiio» MmexaHuku. KITJ]
IIPOCTBIX MEXaHU3MOB. [IpocThie MEXaHN3MBI B OBITY U TEXHHUKE.

MexaHuyeckas SHEpPIUs. Kunernueckas u MOTCHIMAJIbHAs SHCPIUsl. HpeBpameHHe OJJHOI'O

BUJIa MEXaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

1.

Hemoncmpayuu.

IIpumepsI TPOCTBIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimot.

1. OmpeneneHnve pabOThl CHUJIBI TPEHHUsS] TNPU PABHOMEPHOM JBW)KEHMHM Tela I10
TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBaHue yCia0BUM paBHOBECHUS pblyara.
3. Usmepenue KIIJ] HakJIOHHOM MIIOCKOCTH.
4. H3ydeHHe 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTUU.
8 KUIACC

Paznen 6. TemioBblie IBJICHUS.
OCHOBHbIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETHYECKON TEOpUU CTpOeHUs BelecTBa. Macca

U pasMEpbl aTOMOB W MOJICKYJL. OHBITI)I, MOATBCPKAAOIUE OCHOBHBIC ITOJIOKCHHA
MOHCKYHHpHOKHHCTHqCCKOfI TCOpHUHU.



Mopenu TBEpAOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BemiecTBa. Kpucrammueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIAPHO-KMHETUYECKON Teopuu. (CmayumBaHWE M KamWUISIpHbIE sIBJIEHUs. TerioBoe
pacUIMpEeHHEe U CXKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTHIO TEIUIOBOTO JBWKEHHUSI YaCTHII.
Buyrpennsist sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH JHEpruu: Terionepenada u
COBepIIIeHHE padoThl. BUIbI TemIonepeaaun: TeraonpoBOAHOCTh, KOHBEKIINS, H3TyUeHHUE.

KonuyectBo TeIIOTHL. YACHbHAS TEIUIOEMKOCTH BEIIECTBA. TEIIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIJIOBOro OamaHca. IlnaBieHue W OTBepJEBaHHE KPHUCTAUIMUECKHUX
BEIIECTB. YAenbHas Teryora tuiaBieHus. [lapooOpa3oBanme u KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Terora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KHUIICHHS OT
aTMoc(hepHOro JaBICHMS.

Brnaxnocts Bo3myxa.

DHeprus TOIIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TemoBeix naBurareneit KIIJ TemmoBoro nsuratens. TeroBbie
JIBUTATEJIM U 3aLIATA OKPYKAKOLIEH CPEbI.

3aKOH COXpaHEHMS U MPEBPAICHUs YHEPTUH B TEIUIOBBIX ITPOIIECCaXx.

Hemoncmpayuu.
Hab6mronenne 6poyHOBCKOTO JBHKEHUS.
Hab6nronenue nuddysun.
HabGnronenue siBieHU CMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUH.
Habmntoienue TemnoBoro paciuvpeHus Ted.
W3menenune gaBiaeHus ra3a mpu M3MEHEHUH 00bEMa U HArPEBAHUM W OXJIAXKICHHUH.
[IpaBuna n3mMepeHus TeMIepaTypsl.
Bunae! Tennonepenaun.
OxnaxieHre npu COBEPIICHUH PaOOTHI.
HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaAMH.
. CpaBHEHHUE TEMIOEMKOCTEN pPa3IMYHbIX BEIIECTB.
. Habmronenne kumneHus.
. HaGnronenue mocTosHCTBA TeMIIepaTypbl IPH TJIaBICHUU.
13. Mojenu TeIUIOBEIX ABUTATEIIEH.
Jlabopamopuwie pabomul u onvimot.
OnbITHI 10 0OHAPYKEHUIO ACHCTBHUS CHUIT MOJIEKYJISIPHOTO TIPUTSKEHHUS.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OMBITHI 110 HAOJIIOACHHUIO TEMIOBOTO PACITUPEHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBlIeHUs BO3lyXa B OaJUIOHE IINPHUIIA.
OnbITEI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTH JIABJICHHS BO3ayXa OT €ro o0néMa u
HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka THUIOTE3bl JIMHEHHOW 3aBUCMMOCTH JUJIMHBI CTOJOMKA KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTyphl.
7. HaGmroneHnne W3MEHEHUs BHYTpPEHHEH DHEPrUU Tejla B pe3yibTaTe TEIUIoNepenadd u
paboThl BHEITHUX CHIL
8. MHccnenoBanue siBJICHUS TEMII000OMEHA TIPH CMEIIUBAHUH XOJIOTHON M TOPSIYCH BOJIBI.
9. OmpeneneHnre KOJIMYECTBA TEIIOTHI, MOJTYYSHHOTO BOJOW MPHU TEIIO0OMEHE ¢ HarpeThiM
METATUYECKUM LIHIHHIPOM.
10. OnpeneneHue y1eabHON TEIIOEMKOCTH BEILIECTBA.
11. MccnemoBanue mporecca ucnapeHus.
12. OnpeneneHne OTHOCUTENbHOM BIQXKHOCTH BO3/1yXa.
13. OmpeneneHue yAeabHON TEIIOTHI IJIaBICHUS JIba.
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Paznen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. /[Ba poma aneKTpuyeckux 3apsaoB. B3aummoaeicTBue 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aUMOJEUCTBUS 3apSOKCHHBIX TEI OT BEJIUYUHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIAMM).

Onektpuueckoe mnose. HanpsoxkénHocTs anekTpuueckoro nois. IlpuHnun cynepnozunun
IIEKTPUYECKHUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpudecKux 3apsiioB. DJIEMEHTAPHBIA 3ieKTpudeckuil 3apsa. CtpoeHue
aTtoMa. [IpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/ia.

OJIEKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAaHUSA DJJIEKTPUUECKOrO0 TOKa. M cTOUHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DIIEKTPUYECKHI TOK B )KUJIKOCTAX U ra3ax.

Onekrpuueckasd wnenb. Cuiia Toka. OJiekTpuueckoe HampsbkeHue. ConpoTHUBIIEHUE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBJIEHUE BelecTBa. 3akoH Owma 18 ydacTka Uenu.
[TocnenoBarenbHOE U MapajlIebHOE COEJUHEHUE TPOBOJHUKOB.

PabGoTa 1 MOIIHOCTB AeKTprUecKkoro Toka. 3akoH J[xoyns—JIeHma. DiIeKTpruiecKue memnu
U TIOTPEOUTENHN HIIEKTPUIECKOI Hepruu B ObITy. KOopoTKOe 3aMbIKaHue.

[locTostHHble MarHuThl. B3anmojelcTBHE IMOCTOSHHBIX MAarHMTOB. MarHutHoe Iose.
MarnuTtHOe noJie 3eMJIM U ero 3Ha4eHHe JJIs1 Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarnutHoe moiie
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 31eKTpOMarauToB B TEXHUKE. [[eficTBUE MarHUTHOTO MOJIs
Ha T[POBOJHUK C TOKOM. OJEKTpOJABHUIaTelb IIOCTOSHHOrO Toka. lcrnonb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpiter  @apanes. SBiaeHue anekTrpomarHuTHoW  uHaAykuuu. IlpaBuno  Jlenna.
OnekrporerHepatop. CrnocoObl MOMYyYEHHUS HIIEKTPUUYECKOW SHEPruu. OIEKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.
DneKkTpu3zanus Ted.
JIBa pona aNeKTpUYECKUX 3aps/I0B U B3aUMOJECHCTBUE 3aPSHKEHHBIX TEIL.
YCTpOHCTBO U JIEUCTBUE AIEKTPOCKOMA.
DIeKTpOoCTaTUYECKAsT MHYKIIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[TpOBOHUKY W TUBJEKTPUKH.
MopnenupoBaHHu€e CUIIOBBIX JUHUAN 3JIEKTPUYECKOTO MOJIA.
M cTOoYHUKM TOCTOSIHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KUIKOCTH.
. I'a3oBbIli paspsn.
. I3Mepenne cuibl TOka aMIIepMeTpPOM.
. I3mepenune 2eKTpU4ecKoro HarpsyKeHUs: BOJIbTMETPOM.
. Peocrar u Marasus conpoTuBiIeHU.
. B3anmojencTBre MOCTOSHHBIX MATHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH PA3EIEHHUS MOJHOCOB MAarHUTA.
. MoaenupoBaHvue MarHUTHBIX I1OJIEH ITOCTOSHHBIX MArHUTOB.
. OnmeIT Dpcrena.
. MarautHoe nose Toka. DIEeKTPOMarHurT.
. JleficTBHE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
. DJEeKTPOJIBUTaTEIb MOCTOSTHHOTO TOKA.
. UccnenoBanue sIBICHUS IEKTPOMAarHUTHOW UHAYKIIAH.
. OnbiTel @apanes.
. 3aBHUCUMOCTh HAMPABJICHUs] HHAYKIIMOHHOTO TOKA OT YCJIOBUM €ro BO3SHUKHOBEHUS.
. DJEeKTpOoreHepaTop MOCTOSIHHOTO TOKa.
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Jlabopamopnwvie padbomot u onvimo.
OnBITH MO HAOIIOCHUIO SNIEKTPU3AIIMU TNl MHAYKIIUEH U MPU COTPUKOCHOBEHUH.
HccenenoBanue 1elCTBUS JIEKTPUYECKOTO MOJIs HA IPOBOJHUKH U IU3JIEKTPUKH.
COopka u IpoBepKa padOTHI JEKTPUIECKOH IETH TOCTOSIHHOTO TOKA.
W3mepeHne u peryJmpoBaHue CUIIbI TOKA.
N3mepenune u peryaupoBaHue HAIPsHKCHUS.
HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIAYILIETO 4Yepe3 PE3UCTOpP, OT CONMPOTUBICHUS
pE3UCTOpa U HAIIPSKEHUS HA PE3UCTOPE.
7. OnpIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD JIEKTPUUECKOTO CONPOTUBIIEHUS ITPOBOIHUKA
OT €ro JUIMHBI, IJIOLIAAN NONEPEYHOI0 CEUEHUS U MaTepHUaa.
8. IlpoBepka mnpaBuiia CIIOKEHUS HANPSHKEHWM MPHU MOCIEI0BATEIbHOM COSIUHEHUH JIBYX
pPE3UCTOPOB.
9. IIpoBepka nmpaBuiia Jiisl CUIIbI TOKA ITPU NapaJUIEIbBHOM COEAMHEHUHU PE3UCTOPOB.
10. Onpexnenenue padOTHI HEKTPUYECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOop.
11. OnpeneneHue MOIHOCTHU JIEKTPUYECKOT0 TOKA, BBIIEIAEMON Ha PE3UCTOPE.
12. WccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT HaImpsDKEHHUS Ha
HEH.
13. Omnpenenenue KIIJ[ narpeBarens.
14. MccnenoBaHre MarHMTHOTO B3aMMOJIEUCTBUS TOCTOSIHHBIX MarHUTOB.
15. 3yyeHne MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHMTOB TP WX OOBCAWHEHUU U
pa3zieJIeHUN.
16. UccnenoBanue 1eHCTBUS AJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
17. OnbITHI, J1EMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbl B3aUMOJICUCTBUSl KATYIIKH C TOKOM U
MarHuTa OT CUJIbI TOKA U HaIllpaBJIEHUs TOKA B KaTYIIIKE.
18. M3ydeHue nelcTBUS MAarHUTHOT'O MOJIsl HA IPOBOJHUK C TOKOM.
19. KoHcTpynpoBaHue U H3ydeHHE paObOThI AJIEKTPOABUTATEIS.
20. U3mepenune KIIJI anekTpoaBuraTeibHOM yCTaHOBKH.
21. OnBITBl MO WCCJCAOBAHUIO SIBJICHHUS JJICKTPOMAarHUTHOM WHIYKIIUU: HCCIEAOBaHUE
M3MEHEHUH 3HaYEHUs U HallpaBJIEHUs NHIYKIUOHHOTO TOKa.

©uswNE

9 KUIACC

Paspnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe npwxeHue. MartepuanbHas Touka. Cucrema orcdyé€ra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JBUKEHHs. PaBHOMEpHOE mpsMOIMHENHOE JABHXKeHHE. HepaBHOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHssi U MIHOBEHHAs CKOpPOCTb Tella IPU HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOe TpsiMoiiuHeliHoe aBrkeHne. CBoOoiHOe majeHue. OMbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHUE MO OKpYXHOCTH. Ilepnon u yactora obpamenus. Jlunelinas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHE.

Ilepsbiil 3akoH Herotona. Bropoii 3akoH Herotona. Tperuit 3akoH Herotona. IlpuHiun
CYNEPIO3ULUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHMs: cwila TPEHHUS CKOJIBKEHHS, CHUJAa TPEHHUS
MIOKOS1, APYTHE BUIbI TPEHUSI.

Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTEHMs. YCKOpPEHHE CBOOOJHOTO MaJeHUs.
JBmxenne mmaHer Bokpyr Comnna. IlepBas kocMmueckas ckopoctb. HeecomocTs u
[EepPErpy3KHu.

PaBHOBecue MaTepuanbHO Touku. AOCOMOTHO TBEPI0OE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKPEINIEHHOM OCBIO BpauieHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Umnynec tena. M3menenune ummynbca. Mmmynbce cuibl. 3aKOH COXpaHEHMS] MMITYJIbCA.
PeaktuBHOE nBUXKEHUE.



Mexanudeckass paboTa U MOIIHOCTh. Paborta cui TspkecTH, ynpyroctd, TpeHus. CBsi3b

sHepruu U paboTel. [loTeHIMAanpHAsT SHEPrus Tena, MOJHSATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[TorenuuanbHas sHEprus cxaroi npyxkunel. Kunernueckas sneprus. Teopema 0 KHHETHYECKOM
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPrUu.

Hemoncmpayuu.

1. HalumoneHne MEXaHUYECKOTO JIBUYKEHUS Tela OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHEHHME IIyTEH M TPACKTOPUH JIBMKEHHUS OJHOIO M TOTO K€ TeJda OTHOCHUTEIBHO
Pa3HBIX TEJl OTCUETA.

3. H3mepeHue CKOPOCTH M YCKOPEHHUS IIPSIMOJIUHENHOIO JBUKCHHUS.

4. HccrnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO IBUKEHUSI.

5. HabmroneHue ABUKEHMs TeJla IO OKPY>KHOCTH.

6. HaOmroneHne mexaHWYeCcKUX SIBJIECHHUH, MPOUCXOIANIMX B cucTteMe oTcuéra «Temexka»
py e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MACChl T€NIA U ACHCTBYIOLIEH HA HETO CUJIBI.

8. HabmroneHue paBeHCTBA CUII IPU B3aUMOJCHCTBUU TEJ.

9. l3MmeHeHue Beca Tena pU YCKOPEHHOM JBUKEHUU.

10. Ilepenaya umIrysbca Ipu B3auUMOJIEHCTBUY TEIL.

11. [IpeoGpa3oBaHust SHEPTUU IPU B3aUMOJECHCTBUU TENl.

12. CoxpaHeHue UMILyJIbCa IIPU HEYIIPYTOM B3aUMOJCHCTBUM.

13. CoxpaHeHHe UMITYJIbCa TP A0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaOnroieHue peakTUBHOI'O JIBUKEHUS.

15. CoxpaHeHue MEXaHUYECKOW SHEPTUH MPU CBOOOIHOM I1aJICHUU.

16. CoxpaHeHHEe MEXaHUYECKOW SHEPIUU NP ABM)KEHUU TeJla 0] AEUCTBUEM IIPYKUHBI.

Jlabopamopuwvie padbomut u onvimol.

1. KoHcTpympoBaHue TpakTa sl pasroHa M JAJIBHEWIIET0 PaBHOMEPHOIO JBUKCHMS
[IApUKA WIH TEIEKKHU.

2. OmnpeneneHue cpelHEl CKOPOCTH CKOJBbXEHHUS Opycka WM JBWKCHMS IIapuKa II0
HAKJIOHHOM INIOCKOCTH.

3. Ompenenenne ycKOpeHHUs Tela IPU PABHOYCKOPEHHOM [BHKEHHMM II0 HAKJIOHHOU
MJIOCKOCTH.

4. HccnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBM)KEHUH 0e3
Ha4yaJbHOU CKOPOCTH.

5. IIpoBepka rumoTe3bl: €ClIM MpU PAaBHOYCKOPEHHOM JIBUKEHHMH 0€3 Ha4aJbHOM CKOPOCTH
IyTH OTHOCSITCS KaK psiJi HEYETHBIX YMCEN, TO COOTBETCTBYIOLIUE TPOMEKYTKH BPEMEHHU
OJINHAKOBBI.

6. HccnemoBaHue 3aBUCHUMOCTH CHJIbI TPEHHUS CKOJBXKEHHUS OT CHUJIBI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue KodpPuIMeHTa TPEHUS CKOTbKEHUS.

8. Ompenenenune )KECTKOCTH NPYKHUHBI.

9. Ompenenenue pabOTHl CHJIBI TPEHUS NPU PABHOMEPHOM [JBIKEHUM Teja IO
TOPU30HTAJIBHON TOBEPXHOCTH.

10. Ompenenenrie pabOThl CUJIBI YOPYTOCTH MpH MOABEME TIpy3a C HCIOIb30BAHUEM
HEMOABMKHOTO U TOABHKHOTO OJIOKOB.

11. M3ydeHue 3aK0Ha COXPAHEHUS SHEPTUH.

Paznen 9. Mexannueckue KoJ1e0aHUA M BOJHBI.
KonebarenbHoe aBmkeHue. OCHOBHBIC XapaKTEPUCTHKU KOJIEOAHUI: MEPUOM, 4YacTOTa,

aMIIMTyna. Marematudeckuil W NpPYKUHHBIM MasTHUKM. lIpeBpamieHune sHeprum npu
K0JIe0aTeIbHOM JIBUKEHUU.



3aryxatomue Kojebanus. BeiHykaeHHble kosneOanus. Pe3onanc. MexaHW4ecKue BOJIHBI.

CBolicTBa MEXaHUYCCKUX BOJIH. HpOIIOHBHbIe " MOINCPCUHBIC BOJIHBI. ﬂHI/IHa BOJIHBI U CKOPOCTH
eé pacrpoCTpaHCHHA. MexaHnn4decKre BOJIHEI B TBép,I[OM TCIIC, CelCMUYECKIE BOJIHEI.

ook whE
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3Byk. [’ poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. THGPa3ByK U yIbTPa3BYK.

Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 oJ 1eHCTBUEM CHUJIIBbI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaOnroneHue BbIHY X /I€HHBIX KoJeOaHHii U pe30HaHca.

PacnipocTpanenue npo1oibHBIX U MOMEPEUYHBIX BOJIH (HA MOJIEIN).

HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwvie padbomot u onvimol.

Omnpeznenenne 4acTOTHI U MEPHOAA KOJIeOaHUH MaTeMaTHYeCKOr0 MasiTHUKA.
OnpezneneHue 4acTOThI U EPHOAA KoeOaHUH IPY>KUHHOIO MasiTHUKA.

HccnenoBanne 3aBUCUMOCTH Tepuoja KojeOaHWH MOJBEIIEHHOTO K HUTH Tpy3a OT
JUINHBI HUTH.

HccnenoBanne 3aBHCHMOCTH Tiepuoja KoJeOaHU TPYKUHHOTO MAasTHHKA OT MaccChl

rpysa.
[TpoBepka HE3aBUCUMOCTH TIeproJIa KOJIeOaHUH TPpy3a, MOIBEIICHHOTO K HUTH, OT MacCCHI

rpysa.
OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb IEpUO/ia KOJeOaHU! MPYKUHHOTO MasTHHUKA
OT MaccChl I'py3a U KECTKOCTHU MPY>KUHBI.

N3mepeHue yckopeHus cBOOOIHOIO MaJAeHHUSL.

Pa3nes 10. Dy1eKTpoMarHuTHoe 10Jie M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJEeKTPOMAarHUTHOE TMoJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX

BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. VICrionb30BaHuE 3JIEKTPOMArHuTHBIX BOJIH JIJIsE COTOBOM

CBSI3H.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.

1.
2.

1.

Hemoncmpayuu.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BonHoBrIe cBoOlicTBa cBETA.

Jlabopamopmuwvie padbomot u onvimol.

I/I3yquI/Ie CBONCTB DJICKTPOMAIrHUTHBIX BOJIH € ITIOMOIIIBIO MOOHUJILHOTO TenerOHa.

Pa3gen 11. CBeToBbIe IBJIEHMS.
JlyueBast moxmens cBeta. Mcrounumku cBeta. [IpsimonnHeHOE pacrpocTpaHEHHUE CBETA.

3aTMeHus COJ'IHI_[a u .HYHBI. OTpa)KCHI/Ie cBera. Ilmockoe 3€pKalo. 3aKkoH OTpAaXKCHUS CBCTA.

[penomienue cBeta. 3aKOH MpesoMIICHUs cBeTa. [1oJIHOe BHYTpEHHEE OTPAKCHUE CBETA.

Hcnonbs30BaHKE MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBCTOBO/IAX.

JIunza. Xopx myueit B smH3e. Onruueckas cuctema (otoamnmapara, MUKpPOCKONA U

Teaeckomna. ['1a3 kak onTuyeckas CucTeMa. BJ'II/ISOPYKOCTB " I1aJIbHO3O0PKOCTL.

Pasnosxxenue 6enoro ceeta B ciekTp. OnbiTel HptoToHa. CliokeHre CrIeKTpalibHbIX 1BETOB.

I[I/ICHCpCI/ISI CBCTaA.

arowne

Hemoncmpayuu.

[IpssMonMHEHOE pacIIPOCTPAHEHNE CBETA.

OtpakeHue cBera.

[Tomyuenune n300pakeHHid B TNIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
IIpenomnenue ceera.

OImTHYECKUN CBETOBOI.



Xox rydeit B coOuparomiei JrmH3e.
Xox J1ydeil B paccenBarollel JIMH3E.
[Toryuenue n300pakxeHUii ¢ MOMOILBIO JIUH3.
. IIpunnun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEIECKOIIA.
10. Mogens riasa.
11. PaznoxeHne OEIoro CBETa B CIIEKTP.
12. [lony4eHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HbIX 1[BETOB.
Jlabopamopuwsie padbomut u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH yIila OTPaKEHUsI CBETOBOTO JIy4a OT yIJla aJeHUsl.
2. H3yueHue XxapakTepUCTUK N300pa)KE€HUs MPEAMETA B IFIOCKOM 3€pKaJe.
HccenenoBanue 3aBUCUMOCTH yTJla IPEJIOMJIEHUSI CBETOBOTO Jiydya OT yrja HaJcHUs Ha
IPaHULIE «BO31YyX—CTEKIIO».
[TomyueHue n300pakeHHI ¢ TOMOIIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHITBI COOMPAIOIIEH JINH3BI.
OnBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.
OnbITEl TIO BOCHPHUATHIO I[BETA MPEIMETOB NpPHU WX HAOIIOJICHUU 4Yepe3 IIBETOBBIC
(UITBTPHI.
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Pa3pen 12. KpantoBble siBJIeHUS.

OmnsiTel Pesepdopaa u muranerapHast Mmonenb atoma. Monens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHelHyaTbie CIIEKTPHI.

PamunoaktuBHOCTE. Anbda, Oeta- u ramma-uznydcHus. CTpOCHHE aTOMHOTO spa.
Hyxnonnas wmopgens aroMmHoro szapa. HM3oromsl. PannoaktuBHble mnpeBpamenus. [lepuon
1oJIypacnaaa aTOMHBIX sIJIEp.

SnepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsiI0BOIO U MacCOBOIO 4YKCEN. DHEPrus CBSI3U
aToMHbIX siep. CBs3p Macchl U sHepruu. Peakuum cuHte3a u geneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3 L.

Snepnas sHepreTuka. JIeMCTBUSA pagMOAKTUBHBIX U3JIyYEHUN HA )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

CrHeKTphl U3JIy4eHHUs U TIOTJIOIIECHHUS.

CrieKTphl pa3IMyHbIX Ta30B.

CrnekTtp Bomopoza.

Habmonenue tpekoB B kamepe BuibcoHa.

PaboTa cuéTurka HOHU3UPYIOUIUX U3ITyUEHUI.

Peructpanus uznyyeHus: NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopuwie pabomul u onvimot.
1. HabumroneHune CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIyYECHHUS.
2. HccnenoBaHue TPEKOB: W3MEPEHHE DHEPIMM YACTHIBI 10 TOPMO3HOMY IyTH (I10

¢dororpadusim).

3. HM3mepeHue paanoakTUBHOTO QoOHA.

o Uk wnNE

Paznen 13. Ctpoenue n 3Bosonus BeesieHHOM.
FeOHeHTpI/I‘—IeCKaSI n  TCIUOLNCHTPHUYECKAad CHUCTEMBI MHpPA. duznueckas mnmpupoaa

HeOecHbix Ten ComHeunoi cuctembl. [Ipoucxoxaenue ComHeunod Cuctembl. Dusmdeckas
npupoaa Conrima u 38e31. Ctpoenue Beenennoit. OBomtonust BeeneHHoiM.

IToBTOpHTENBLHO-00001IIAKOLINIT MOLYIb.

[ToBTOpUTENEHO-0000MIAIONIMI ~ MOIYJh  MpeaHa3HaueH Uil  CHCTEMAaTH3allud |
0000I111eHUs] TPEMETHOTO COJIEPKAHUS U OTbITA JIEATEBHOCTH, IPHOOPETEHHOTO MPH U3YUYESHUU
BCETO Kypca (PM3MKH, a TaKKe JUIsl IOATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00y4arOUIMXCsl, BHIOPABIIUX ITOT YUeOHBIN MpeaMET.



[Ippy wu3ydeHHMM [AQHHOTO MOXYJIS pEATU3YIOTCSI M CHCTEMATU3UPYIOTCS  BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeYMBaeTCs JOCTHKEHHE TMPEAMETHBIX U
MeTaIpeAMETHBIX IJIaHUPYEMBIX pe3yabTaToOB oOy4eHus, dbopmupyercs
€CTECTBEHHOHAYYHAsl TPAMOTHOCTb: OCBOEHHUE HAYYHBIX METOJOB MCCJIEAOBAHUS SIBIICHHUI
OPUPOIBl U TEXHHUKHU, OBJIAJICHUE YMEHUSAMU OOBICHATH (DU3MUECKUE SIBICHUSA, NPUMEHSSA
MOJYYECHHBIE 3HAHUS, PEIIATh 3a/1a4H, B TOM YHCIIE KAYECTBEHHBIE U AIKCIIEPUMEHTAJIbHBIE.

[IpuHUIMIIMANBHO EATEIBHOCTHBIM XapakTep JaHHOIO pa3zelia peain3yercs 3a CUET TOro,
9TO 00YYaIOIIUECs BBITOIHSIOT 33/IaHUs, B KOTOPBIX MM IMPEIIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HaHUN PAcO3HABATh U HAYYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKpPY’KaroLEeH MPUPOAE U TOBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHBIE METOJIbI MCCIENOBaHUS (PU3NUECKUX SIBICHUN, B TOM YHCIE IS
MIPOBEPKH TUIOTE3 U MOJYUEHUSI TEOPETUUECKUX BBIBOJOB;

OOBSCHATH HAay4HbIE OCHOBBI HamOojee BaXXHBIX JOCTHXKEHUH COBPEMEHHBIX TEXHOJOTHUH,
HalpUMep, MPAKTUYECKOTO MCIOJIB30BAHUS PA3JIMUHBIX UCTOYHUKOB YHEPTHHU HA OCHOBE 3aKOHA
MIPEBPAILECHHS U COXPAHEHUS BCEX U3BECTHBIX BUJOB SHEPIUU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

W3yuenne ¢uU3MKM HA YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHMs HANpaBICHO Ha
JOCTHKCHUE JTMYHOCTHBIX, METAIPEIMETHBIX U TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrare wuszydeHus QPU3MKH HA YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs Yy
oOyyatomierocst OyayT chopMHPOBAHBI CIEAYIONINE TNYHOCTHBIE PE3YJIbTAThl B YACTH:

1) mnaTpMoTHYeCKOro BOCIIUTAHUSA:

—pOsIBIIGHUE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUHCKON (puznueckoi
HayKH;

—IICHHOCTHO€ OTHOILIEHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

—TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJIEHUH OOIECTBEHHO 3HAUYMMBIX U 3TUYECKUX
npo0JeM, CBA3aHHBIX ¢ MPAKTUYECKUM MPUMEHEHUEM JTIOCTUKEHUN (PU3UKH;

— OCO3HaHHE BaKHOCTU MOPAJIbHO-3TUYECKUX NMPUHIUIIOB B JESATENILHOCTH YUEHOTO;

3) 3¢TeTH4YEeCKOr0 BOCTIUTAHUS

—BOCIIPUATHE AICTETUYECKUX KadecTB (pu3nueckoil Hayku: €€ TapMOHHYHOTO MOCTPOCHMS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 IO3HAHMA:

— OCO3HaHKE EHHOCTU (PU3MUYECKOI HAyKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAJKHEUIIIEH COCTABIISIONIEH KYJIbTYPHI;

— pa3BUTHE Hay4YHOU JTI0003HATEIBHOCTH, HHTEPECA K UCCIEI0BATENbCKOMN 1EATEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H SMOLMOHAJIBHOI0 0JIATONOTY NS :

—O0CO3HaHME IIEHHOCTH Oe30macHoro oOpas3a *H3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
Ba)XHOCTH NpaBUiI 0€30MacHOr0 MOBEACHUS Ha TPAHCHOPTE, HAa JOPOrax, ¢ JIEKTPUYECKUM U
TEIJIOBBIM 000PY/I0BAaHUEM B JIOMAILIHUX YCIOBHUSAX;

—c(OpMHUPOBAHHOCTh HaBbIKa pedeKcHH, MPU3HAHWE CBOETO IpaBa Ha OMIMOKY M TaKOro e
IpaBa y JIpyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

—aKTHBHOE y4yacTHe B PELICHMM IMPaKTHMYECKUX 3agad (B paMKax CceMbH, 00pa30BaTEebHON
OpraHu3alyy, ropojia, Kpasl) TEXHOJIOIMYECKON U COIMaIbHON HalpaBiIeHHOCTH, TPEOYIOUINX B
TOM 4Hcie U GU3NUECKUX 3HAHUMH;

— MHTepeC K MPaKTUUYECKOMY U3YUYEHHIO Mpodecchil, CBSI3aHHBIX C (PU3UKOI;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA:



—OpHUEHTAIlMs Ha TPUMCHCHHE (U3MYECKHX 3HAHWUK JUI pelIeHHWs 3aJad B 00JacTh
OKPYXAIOIIeH CpeJlbl, TUIAHUPOBAHUS MMOCTYNKOB U OLIEHKH WX BO3MOXHBIX MMOCIEICTBUU IS
OKPYKaroIIeH CpeJibl;

— OCO3HaHHUE TJ100aIHbHOr0 XapaKTepa SKOJOTHIeCKUX TPOOJIEM U MyTeH MX PELICHHS;

8) aganTanuu K M3MEHSIIUIUMCS YCJIOBUSIM CONMAIBLHOI U NPUPOIHOI cpeabl:
—OTPEOHOCTh BO B3aMMOJICHCTBHH IPH BBITIOJHCHUHM MCCICIOBAHUN U MPOEKTOB (PU3UUIECCKOU
HAIPABIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSM JIPYTHUX;

— MIOBBIIIICHUE YPOBHS CBOCH KOMITIETEHTHOCTH Yepe3 MPAKTHIECKYIO eI TeIbHOCTD;
—TOTPEOHOCTh B (DOPMHUPOBAHUK HOBBIX 3HAHHM, B TOM 4ucie (OPMYIHPOBATH HJICH, IOHATHS,
TUTIOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

— OCO3HaHUE ACPHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00JIaCTH (DU3HKH;

— IUTAHUPOBAHKME CBOCTO PA3BUTHS B MPUOOPETCHUN HOBBIX (PH3UICCKUX 3HAHUM;

— CTpEeMJICHHE aHAIM3UPOBATh U BBISBISITH B3aUMOCBSI3U MPUPOBI, OOMIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCTIOIb30BAaHUEM (PU3NICCKUX 3HAHUI;

— OIICHKA CBOMX JICUCTBUM C YUETOM BIMSHUS HA OKPYIKAIOMIYIO CPEY, BO3MOXKHBIX II00ATBLHBIX
IMOCJICICTBHU.

METAINPEJMETHBIE PE3YJIbTATHI

B pesynbrate oOcBOeHHS mporpammbl Mo (U3MKE HA YpPOBHE OCHOBHOIO OOIIETO
oOpazoBanusi y oOywaromerocss OyayT chopMupoBaHbI MeTAaNpeAMeTHbIe Ppe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHUBEpCAJIbHbIE Yy4eOHBbIE JEHCTBUS, KOMMYHUKATHBHbBIE
YHHUBEpCaJIbHbIE YUeOHbBIE ICHCTBHS, PETYIISITUBHBIC YHUBEPCAIbHbBIC YUeOHbIC IEHCTBUS.

ITo3HaBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe 1elicTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN O0OBEKTOB (SIBJICHHN );

yCTaHaBJIMBaTh CYLIECTBEHHBIH MPHU3HAK KJIACCU(PUKALMKU, OCHOBaHUA Ui 000OLIeHHS U
CpPaBHEHHS;

BBISBIISAITh 3aKOHOMEPHOCTH W TPOTHUBOpEUMs B paccMaTpuBaeMbIX (akTaX, HJaHHBIX U
HAOJII0JIEHUAX, OTHOCAIIMXCS K (PU3MUECKUM SIBJICHUSIM;

BBISIBIIATh TPUUMHHO-CJIE/ICTBEHHbIE CBSI3U MPHU M3YYEHHUH (PU3MUYECKUX SBIECHHH M MPOLIECCOB,
JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM J€AYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTATh
TUIIOTE3bl O B3aUMOCBS35X (PU3NYECKUX BEJIUUMH;

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pemieHnus ydeOHOW (u3nueckod 3aaauu (cpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHUs, BHIOOp Hauboee MOIXOISAMIET0 ¢ YYETOM CaMOCTOSTEIbHO
BbIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKUE NEHCTBHA!

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKUII MHCTPYMEHT IO3HAHMUS,

OPOBOJIUTH IO CAMOCTOSTENIBHO COCTaBIEHHOMY IUIaHY OIBIT, HECIIOXHBIA (U3NUYEeCKUi
HKCIIEPUMEHT, HEOOIbILIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

OLICHMBaThb HA TMPUMEHHMOCTh U JIOCTOBEPHOCTh MH(OpMAIUIO, TOJyYEeHHYIO B XOj€
MCCJIETOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYJIUPOBaTh OOOOIIEHUST M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJII0/IEHUs, OIIBITA, UCCIIEIOBAHMUS,

IPOTHO3UPOBATh BO3MOXKHOE JalibHeiliee pa3BuTHE (U3NYECKUX MPOIECCOB, a TaKkKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Paborta ¢ nnopmanmeii:

MPUMEHSTh Pa3jMyYHble METOJIbl, HHCTPYMEHTHI U 3aIlpOChl NPHU MOUCKE U 0TOOpe MHPOpMAIIUN
WIN JaHHBIX ¢ YYETOM MPEATIOKEHHOHN yueOHOH pu3nueckoii 3aauu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALIUIO PA3IUYHBIX BUIOB U
bopMm npencTaBIeHUS;



CaMOCTOSITEIbHO  BBIOMpAaTh ONTHUMAIBbHYIO (GOpMy TIpeACTaBICHHS UWHMOpMAIuu U
WLTIOCTPUPOBATh PEIIacMbIC 331aui HECJIOXKHBIMU CXEMaMH, TUarpaMMaMu, HHOW TpaduKoi u
UX KOMOUHAIHSIMH.

KoMMyHUKaTHBHBbIE YyHHBepPCcaJbHbIE Y4eOHbI€ e CTBHA:

B XO7€ OOCYXICHHS y4eOHOro Marepuasa, pe3yJbTaToB JIA0OPATOPHBIX pPabOT M IPOCKTOB
3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbl M BBICKA3bIBaTh HJICH, HALICIICHHBIC Ha
pelIeHHe 3a7a9u U MOJIIepIKaHue 0JIarokenareIbHOCTH OOLICHUS;

COINOCTABIISITh CBOU CYXJICHHS C CYXICHHSIMH JPYTrUX YYaCTHUKOB JHaiora, oOHapyXHUBaTh
pas3In4me U CXOJCTBO MO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PCHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

nyOJIMYHO TPEICTaBIATh PE3yJbTaThl BBITOJHEHHOTO (H3UYECKOTO OmbITa (IKCIEPUMEHTA,
UCCIICIOBaHUS, TIPOCKTA);

MOHMMAaTh W HCIIOJB30BaTh NPEUMYIIECTBA KOMAHJHOH W HWHIUBUAYAILHOW pabOThl TIpU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;

NPUHUMATD 1EJTM COBMECTHOW NIESATEILHOCTH, OPTaHU30BBIBATh JCHCTBUS MO €€ JOCTHKEHUIO:
pacmpenenaTs poir, OO0CYKIaTh IMPOIECCH W Pe3ybTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHHS HECKOJIbKUX JIFOJICH;

BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOT'O pe3yJibTaTa 10 CBOEMY HaIPaBJICHHIO
U KOOPJIUHHPYSI CBOU JACUCTBUS C APYTUMH WICHAMH KOMAH/IbI;

OLICHMBATh KAYeCTBO CBOCTO BKJIAaJa B OOIIMI TMPOJYKT IO KPHUTEPHUSIM, CaMOCTOSTEIBHO
c(OpPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHBIC YHUBEpCaJbHbIe y4eOHbIE 1eCTBHA

Camoopranusaums:

BBISBIIATH MPOOJEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsX, TPeOYIOUIMX M pEeLIeHus
(bu3nyeCKuX 3HAHMIA;

OPUEHTHUPOBATHCSI B PA3JIMYHBIX IOAXOJAaX NPHUHATUSA pEIleHUH (MHAMBUIYyalIbHOE, MPUHATHE
pelIeHys B rpynie, NpUHITHE PEILIEHUI TPYIIo);

CaMOCTOSITENIbHO COCTaBIIATh AJITOPUTM pellieHHs (PU3MUECKON 3a/1aui WM IJIaHA UCCIIE0OBaHUS
C Yy4éTOM MMEIOIIMXCS PECYypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
npeJiaraéMble BApMaHThl PELICHU;

Jies1aTh BbIOOpP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIN HHTEICKT:

JlaBaTh a/IEKBaTHYIO OLICHKY CUTYyalluM U IpeJyiaraTh MiaH €€ U3MEHEHMUS,

OOBSICHATH MPUYUHBI TOCTUKEHUS (HETOCTUKEHUS) PE3yIbTaTOB AESATEIbHOCTH, 1aBaTh OLCHKY
PUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATENBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUA (PU3NUECKOTO
UCCJIEIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEILCTB, M3MEHHUBIIUXCS CHUTyalui,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3yJIbTaTa LI€JIH U YCIOBUSIM;

CTaBUTh ce0si Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAy4HYIO TEMY,
MOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HaBaTh CBOE MPABO Ha OUIMOKY MPH pelIeHUH (PU3UYECKUX 3ajjad MM B YTBEP)KICHUAX HA
Hay4YHbIE TEMBI U TAKOE YK€ MPaBO JPYTroro.

MNPEIMETHBIE PE3YJIBTATbBI

K xoniy oOydeHus B 7 KJjacce mpeIMeTHBIE pPe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:
HUCIIOJIB30BATh IIOHATHUA: (1)I/ISI/I‘IeCKI/Ie N XHMHWYECKHUE SABJICHHA, Ha6.]'IIO}IeHI/Ie, OKCIICPUMCHT,
MOJIeJIb, TUTIOTE3a, CAUHUIBI (PHU3UYECKUX BETUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, JKHUAKOE, Ta3000pa3HOE), MEXaHMYECKOoe JBIKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJMHEWHOE), TPaeKTOpUs, pPaBHOJACHCTBYOIIAs Ccuia, aegopmarus
(ympyras, maacTu4eckas), HEBeCOMOCTh, COOOIIAIOIINECS COCY/IbI;



pa3znuuath sBiIeHUd (auddysus, TEmIoBoe MABM)KEHHWE YacCTHI[ BEILIECTBa, pPaBHOMEPHOE
JIBIJKEHHUE, HEPAaBHOMEPHOE JABUKEHUE, MHEPIIMs, B3aUMOJIEUCTBHE Tell, paBHOBECHUE TBEP/BIX
TEJ C 3aKPEIUIEHHON OCBhIO BpAILCHMs], IIepeiada J1aBJICHUs TBEPABIMU TEIaMH, KUAKOCTIMU U
razamu, arMocepHOe JaBJICHWE, TUIABAHHUE TEJ, MPEBPALICHUS MEXaHWYECKOW SHEPruu) IO
OINMCAaHUI0 HUX XapaKTEpPHbIX CBONCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JIAHHOE
¢du3nueckoe sBICHUE;

pacro3HaBaTh MPOSIBICHUE U3YUYECHHBIX (DU3MUYECKUX SIBICHUNU B OKPY’KAIOLIEM MHpE, B TOM
yrcnie (pu3uvecKkue SBJICHHS B MPUPOJE: MPUMEPHI JBIKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B
JKUBOW W HEXUBOM IMPUPOJE, AECUCTBUE CWIIBI TPEHUS B MPUPOJAE U TEXHHUKE, BIIUSHUE
aTMoc(hepHOro JaBJICHUS HA KUBOW OpPraHMU3M, IUIABAHHUE PHIO, phIUard B TEJE YelIOBEKa, MpU
9TOM MEPEeBOJUTH MPAKTHUECKYIO 3a/ady B Y4eOHYIO, BBIJCNATH CYyIIECTBEHHBIE CBONCTBA
(mpu3HaKM) PU3NYECKUX SIBIICHUH;

ONKCHIBATh M3yYEHHBbIE CBOICTBAa Tel M (PU3MYECKHE SIBJICHHUSA, HUCHOIb3ys (GU3NYECKue
BEJIMYMHBI (Macca, 00BEM, TUIOTHOCTh BEUIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Teja, Cujla TPeHUs, JaBlieHue (TBEPAOro Tena, KHUAKOCTH,
ra3a), BBITAJIKMBAIONIAs CUJIA, MEXaHUYecKas paboTa, MOIIHOCTbh, TJICUO CHIIBI, MOMEHT CHIIBI,
KOA((UIIMEHT TOJE3HOT0 ACWCTBUS MEXaHU3MOB, KMHETHYECKass M MOTEHLHUATbHAs SHEpPrus),
IpH ONMHCAHWH TPABWIBHO TPAKTOBATh (U3WYCCKUN CMBICT HCIOJIB3YEMbIX BEIHYWH, HX
0003HaYeHHs] U €IUHUIBI (PU3UUECKUX BEIUYHMH, HAXOAUTH (POPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO
(U3UYECKYIO BEIMYMHY C JPYTUMHU BEIIMUYMHAMU, CTPOUTH TPAPUKU MU3YUYCHHBIX 3aBUCUMOCTEH
(bu3HYECKUX BEINYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (DU3WYECKUE SBJICHHS M TIPOLIECCHI, HCIOJb3Yysl TMpaBHiIaA
CIIOKEHHsI CHIT (BJIOJIb OHOM MpsiMOii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIO
paBHOBecHs phiuara (010Ka), «30JI0TOE MPABUIIO» MEXAHHMKHU, 3aKOH COXPAHEHUSI MEXaHUYECKOM
SHEPruu, IMpPU OSTOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHa U 3allUChIBATh €ro
MaTeMaTUYECKOE BBIPAXKEHNUE;

OOBSACHATH (hU3MYECKUE SIBJICHHS, MPOILECCHl M CBOMCTBA Tel, B TOM YHCIE€ U B KOHTEKCTE
CUTyaluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUYUHHO-CIICICTBEHHBIC CBSI3H,
CTpPOUTh OOBSCHEHHWE M3 1—2 JIOTMYECKHMX MIaroB ¢ Omopod Ha 1—2 H3yuyeHHBIX CBOHCTBA
bu3HYeCcKuX SIBJICHUHN, PU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemats pacuéTHble 3aaud B 1-2 AeWCTBUA, UCMONB3Yys 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE
¢u3nYecKrue BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/aud 3alliChIBaTh KPATKOE YCIOBHE,
MOJICTABIATh (PU3MUYECKUE BEIHMUMUHBI B (DOPMYIIBI U IPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JIAaHHBIE, HEOOXOIWUMBIC Il peHIeHUs 3aJad, OIEHWBATh PEATHCTHYHOCTh TOJYYCHHOU
bu3nUYECKOil BENTUYNHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPH TMOMOIIMA (PU3UUYECKHX METOJIOB, B
OMKMCAHUN WUCCIIEJIOBAHUS BBIACIATH MPOBEpsieMOe MPEANoNioKeHne (TUIoTe3y), pazaudarh U
WHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJbTaT, HAXOAUTh OMMUOKH B XOJ€ OIbITA, JI€TaTh BHIBOIBI
10 €r0 pe3yJIbTaTaM;

MPOBOJIUTH OMBITHI IO HAOIIOJAEHUI0 (DU3UYECKUX SBJICHUN WM (PU3WYECKUX CBOWMCTB TEI:
dbopMynupoBaTh MpPOBEpsiEeMble MPEANONOKEHUs, COOMpPATh YCTAHOBKY W3 MPEATOKEHHOTO
000pyI0BaHUsI, 3aITUCHIBAThH XOJ OTBITA U ()OPMYITUPOBATH BHIBOIBI;

BBITIOJHATh TPSMbIE HM3MEPEHHUs pPACCTOSHUS, BPEMEHH, Macchl Tena, o0béMa, CHUIBI U
TEeMITepaTypbl C HUCTIOJb30BAaHUEM aHAIOTOBBIX U IU(POBBIX MTPUOOPOB, 3aMUCHIBATH TTOKA3aHUS
nprOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHUIA;

MPOBOJIUTh HCCIICIOBAHWE 3aBUCHUMOCTH OJHOW (DM3MYECKOW BETUYMHBI OT JIPYyro ¢
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHM (3aBUCUMOCTU IMYTH PAaBHOMEPHO JABHXKYILIErocs Tella OT
BpPEMEHHU JBIDKCHUS Tella, CHJIbl TPEHHUS CKOJBKEHWsS OT Beca Teja, KadecTBa 00pabOTKu
MOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CUJIBI TPEHMS OT IUJIOIIAJX CONPUKOCHOBEHHUS TEJN, CHIIbI
YIOPYTOCTH OT YJIJIWHEHUS MPY>KUHBI, BHITAIKUBAIOMICH CHUJIBI OT 00BhEMaA MOTPYKEHHOW YacTH
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCHMOCTHU OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO TOTPYKEHO TEJIO0, YCIOBUM IJIaBaHUS TEJ, YCJIOBUH paBHOBECHS pblyara u OJIOKOB),



yYacTBOBaTh B IUIAHMPOBAHUM YUYEOHOTO HCCIIEOBaHUsS, COOMPATh YCTAHOBKY W BBITOJHSTH
U3MEpeHus, cienys MpeIOKEeHHOMY IUIaHy, (UKCHpPOBAaTh pPE3yJbTaThl MOJTY4YEHHOU
3aBUCUMOCTH (PM3MUCCKUX BEJIMYUH B BHUJC NPEIIOKEHHBIX TaOMUI] U TpadUKOB, JeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM MCCIIETOBaHMUS;

NPOBOJIUTh KOCBEHHBIC M3MEPEHUs] (U3NYECKUX BEIWYHMH (IUIOTHOCTH BEUIECTBA KHIKOCTH U
TBEPIOTO TeJla, CHUJa TPEHUS CKOJIbKEHHUS, JABJICHHE BO3/yXa, BBITAIKHUBAIONIAS CHJIA,
JICHCTBYIOIAsI HA TIOTPYKEHHOE B )KHUIKOCTD TEJO, KOA(DOUIIUESHT MOJIE3HOTO JEHCTBUS MTPOCTHIX
MEXaHU3MOB), CIeaysl MPEeNI0KEHHOW WHCTPYKIMU: TPU BBITOJHEHHH W3MEPEeHU codupartb
AKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIISATH 3HAUCHHE NCKOMOU BEJTUYMHBL;

co0JII01aTh MpaBHiIa TEXHUKH OE30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0BAHUEM;
yKa3bIBaTh TPUHIMIIBI JEHCTBUS TPUOOPOB M TEXHUYECKHUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIOIIMECS] COCY b, OApOMETp, phIYar, MOJABMKHBIA U HETIOABHKHBIN OJIOK,
HAKJIOHHAS TIOCKOCTB;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBHS HM3YYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMopoil Ha WX omnucanus (B TOM UYHWCIE: TOANIUITHUKH, YCTPOWCTBO BOJOIPOBOJA,
THJIPABIMYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, MOPLIHEBOH HACOC, apeoOMETp), HCIOIb3Ys
3HAHUS O CBOWCTBaxX (PM3MUYCCKUX SBICHUH M HEOOXOIuMble (PHU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOJIUTH MPUMEPHI (HAXOAUTh MH(OPMAIMIO O MPUMEpax) MPaKTUYECKOTO HCIOIb30BaHUS
(GU3HYECKUX 3HAHUH B MIOBCEAHEBHOW XKU3HU I 00eCTieueHrs 0€30TIaCHOCTH MPU 00paIleHUH C
npubopaMu U TEXHHYECKUMH YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbSI U COOJIIOJICHHS HOPM
HKOJIOTHYECKOTO MOBENICHHS B OKPYKAIOIIEH Cpefe;

OCYILECTBIISATh OTOOP MCTOYHUKOB HMH(popMaluu B VMHTEpHETE B COOTBETCTBUHU C 3aJaHHBIM
MIOWCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOMIMXCS 3HAHUM M TYTEM CpaBHEHHS Pa3IUYHBIX
UCTOYHUKOB BBLICIATh MH(DOpMAIUIO, KOTOpasi SBISETCS MPOTUBOPEYMBON WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIB30BaTh TIPU  BBIIIOJHCHUM Y4YEOHBIX 3a/JIaHUil  HAYyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(U3NUECKOTO CONEpXKAHMs, CIPABOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BIAAETh
npuéMamMu KOHCIICKTHPOBaHUSl TEKCTa, MpeoOpa3oBaHus WHGOpPMAIMKA W3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIE KpaTKHME IHCbMEHHbIE W YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HCTOYHUKOB MH(POPMALIUU (PU3UIECKOTO COACPKAHUS, B TOM YHCIE IyOJIUYHO JIENIaTh KPaTKHUe
coOOlIeHNss O pe3yibTaTax IPOEKTOB MIJIM YUYeOHBIX HCCIEAOBAaHHM, MPH 3TOM TPaMOTHO
UCTIOJIF30BaTh W3YYEHHBIH MOHATUHHBIN anmapar Kypca (U3WKH, COTMPOBOXKIATh BBICTYIIJICHUE
MIPE3EHTALUEH;

IIPY BBIMTOJTHEHUH Y4eOHBIX MPOEKTOB W MCCIEIOBAHUN pactpeiessiTh 005S3aHHOCTH B TPyTIIIE B
COOTBETCTBUHM C TIOCTAaBJICHHBIMH 33/1a4aMH, CJCIUTHh 3a BBINOJHEHHEM IUIaHa JCHCTBUH,
QJICKBaTHO OIICHWBAaTh COOCTBEHHBIH BKIAJ B JCATENBHOCTb TPYIIBI, BBICTPAUBATH
KOMMYHUKaTHBHOE B3aUMO/ICHCTBUE, YUUTHIBAas MHEHUE OKPY KAFOIIUX.

K koHiy oOydeHus B 8 kJiacce mpeMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy 00YyHAIOIINXCSI YMEHUI:
MCIIOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKECHHE aTOMOB M MOJIEKYI,
arperatHble COCTOSHUSI BEIECTBA, KpHUCTaUNIMYeCKue U amMop(Hble Tejla, HACBHIEHHBIM U
HEHACBILICHHBIN I1ap, BIAKHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPrus, TEIJIOBOM
JBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, JJIEKTPUYECKOE TI0Jjie, MPOBOJHUKH U
JUDJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE T10JIE;
pasnyath sBIEHUA (TEIJIOBOE PACIIUPEHUE U CXKaTue, TeIUlonepeaaya, TeIIOBOE PaBHOBECHE,
CMauMBaHME, KANMJULSIPHBIE SIBICHUS, UCIApEHUE, KOHACHCALMA, IJIaBJIECHNUE, KPUCTAILIN3ALUL
(oTBepneBaHuE), KHUIIEHHE, Terulonepenadya (TEIIONPOBOIHOCTh, KOHBEKILHS, H3IyYeHUE),
ANIEKTpU3aLKs Tel, B3aMMOJCHCTBHE 3apsA0B, IEHCTBUS DJIEKTPUYECKOIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBME MarHUTOB, JIEHCTBHE MAarHUTHOIO IOJISI HA MPOBOJAHHUK C TOKOM,



AJIEKTPOMArHuTHas MHIYKIUS) MO0 OMHUCAHUI0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NUIECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHHWE U3YYEHHBIX (DU3MUECKUX SBJICHHUHM B OKPY’KAIOUIEeM MHpE, B TOM
grciie (pU3nvecKue SBJICHHS B MPUPOJIC: MOBEPXHOCTHOE HATSDKEHUE W KAWJUISIPHBIC SIBIICHUS B
puUpoie, KPUCTAIUIBI B IIpupoae, uznydenue ColiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHUE OpU3HI,
oOpa3oBaHHe pOCHI, TYMaHa, MHEsl, CHETa, dJICKTPHUYECKUE SBICHUS B aTMochepe, 3MEeKTPHUIeCTBO
JKUBBIX OpPraHM3MOB, MarHUTHOE ToJie 3emiiu, Apei( IMOII0COB, POJIb MArHUTHOTO TOJS JJIst
JKU3HHU Ha 3emJie, MOJISIPHOE CUSHUE, IIPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]a4y B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBICHHUI;

ONKCHIBATh M3yYCHHBIC CBONCTBA Tel ¥ (PU3WYECKUE SIBJICHUS, WCIOIb3ys (U3NUECKUE
BEJIMUMHBI (TeMIiepaTypa, BHyTPEHHsI SHEPIHsl, KOJIMYECTBO TEIUIOTHI, y/IeJIbHas TEII0EMKOCTh
BEIIECTBA, YJCNbHAs TEIUIOTa IUIABJICHUS, yJAeIbHAS TEIUIOTa MapooOpa3OBaHUs, YAeIbHas
TEIUIOTa CrOpaHHsl TOIUIMBA, KOA((UIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJIbHAS BJIQKHOCTb BO3/yXa, OJJCKTPUUYECKUU 3apsiji, CHJIa TOKa, DSJIEKTPUUECKOE
HaNpsDKEHUE, COMPOTHUBIICHHE NPOBOJHUKA, YJIEIbHOE CONPOTUBJIICHHE BellecTBa, padoTra u
MOIIIHOCTh JIEKTPUYECKOTO TOKA), MPU OMUCAHUH TPABHIBHO TPAKTOBATh (PH3UUECCKUI CMBICI
UCIIOJIb3YEMBIX BETUYHMH, 0003HAUYCHUS M €AUHHIIBI (PU3NUECKUX BEIUYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIWYMHY C JAPYTMMH BEIUYUHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapakTEepU30BaTh CBOMCTBA Tes, (PU3WUYECKHUE SIBJICHUS W IPOILECCHI, HCIIOJIB3Ys OCHOBHBIC
MOJIO’KEHHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH CTPOCHHSI BEIIECTBA, MPUHILHUIT CYNIEPIO3ULIUN
noJie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsiaa, 3akoH OMa ajis yyacTka Ielu,
3akoH Jlxoyns—JIeHma, 3aKkOH COXpaHEHHUs SHEPruu, MpU OTOM JaBaThb CIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA U 3alMCHIBATH €70 MATEMATUYECKOE BBIPAYKEHNUE;

OOBSACHATh (PU3WYECKUE IMPOILIECCH W CBOMCTBA TEJ, B TOM YHWCJIE U B KOHTEKCTE CHUTyallui
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUYMHHOCIEICTBEHHBIE CBSI3H, CTPOUTH
0o0BsicHeHHEe U3 1—2 JOTMYeCKHX MIaroB ¢ OMOpoi Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MUECKHUX
SIBIICHUH, PU3NICCKIX 3aKOHOB WJIA 3aKOHOMEPHOCTEIH;

pemats pacuéTHble 3a7aud B 2—3 JEWCTBUA, UCIONB3Yys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE
¢u3nYecKrue BEJIMYMHBI: HAa OCHOBE aHaliM3a YCJIOBHS 3a/aud 3alliChIBaTh KPATKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX Ui pEIIeHUs 3ajaud, BBIOMpATh 3aKOHBI W  (POPMYJIBL,
HEOOXOAUMBIE I €€ pelIeHus, MPOBOAUTH PACUEThl M CPaBHUBATH IOJYYEHHOE 3HAYEHUE
bu3NYECKOi BETUYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO PEIIUTh MPH TMOMOIIM (PU3HMUECKHUX METOOB,
WCIIONIBb3Ysl OIMCAaHUE HCCIEIOBAHUS, BBLACIATH MPOBEPSIEMOE NPEANOIOKEHHE, OLIEHUBAThH
MPaBUIILHOCTH TIOPSJIKA MPOBEJCHUS UCCIIET0OBAHMS, JIeTIaTh BHIBOJIBL;

MPOBOANTH OMBITHI MO HAOMIOIEHUIO (U3UYECKUX SBICHUN WU (PU3NYECKUX CBOMCTB Tel
(KanmWJUTSIpHBIC  SIBJICHWS, 3aBUCUMOCTH JIaBJICHHMSI BO3JyXa OT €ro 00bEéMa, TeMIiepaTyphl,
CKOpPOCTH TIpollecca OCTBhIBaHUSI M HArpeBaHUs NpPU H3IYYEHUU OT LBETa H3Iyvarollen
(moryomaroniei) MOBEPXHOCTH, CKOPOCTh HUCHAPEHHUs BOJBI OT TEMIIEPATypbl KUIKOCTH U
IJIomaau €€ MOBEPXHOCTH, AJIEKTPHU3alus TeJl M B3aUMOJCHCTBUE SJEKTPUUYECKUX 3apsiOB,
B3aUMOJICICTBUE TIOCTOSSHHBIX MAarHUTOB, BU3YyaJIM3allMsl MArHUTHBIX TIOJIEW TOCTOSHHBIX
MarHuTOB, JIEWCTBHS MArHUTHOTO TOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBa  3JEKTPOJABUTATENSl  IMOCTOSHHOINO  TOKa):  (OpMyIHpoBaThb  MPOBEPSEMbIE
MPEJIOJIOKEHUS, COOMpPaTh YCTAHOBKY W3 TMPEIJI0KEHHOTO0 O0OpYAOBaHHUsS, OIUCHIBATH XOJ
OTBITa U (HOPMYJIUPOBATH BHIBOJIBI;

BBITIOJIHSITH NIPSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BIAXKHOCTU BO3/yXa, CUJIbI TOKA,
HaIpSOKEHUSI C WCIOIB30BAHUEM AaHAJIOTOBBIX MPHOOPOB M JATUYMKOB (PU3MUECKUX BEJIHMYHWH,
CPaBHHBATh PE3YJIbTATHI U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHON MOTPEITHOCTH;

MPOBOJIUTh HCCIICIOBAHWE 3aBUCHUMOCTH OJHOW (DU3MYECKON BETWYMHBI OT JIPyrod ¢
UCIIONIb30BAaHUEM TMPSMBIX HU3MEPEHHH (3aBHCUMOCTH COMPOTHUBJICHHSI TMPOBOAHHKA OT €ro
JUTMHBI, TUTOIIAIA TTOTIEPEYHOT0 CEUYCHHS U YACIBHOTO COMPOTHBIICHUS BEIIECTBA MPOBOIHUKA,



CHJIBI TOKa, WJIYLIEro uepe3 IMPOBOAHMUK, OT HANPSKEHWs Ha IPOBOJHUKE, MCCIEIOBAHUE
[OCJE0OBATEILHOTO W MAPaUICNIbHOTO  COCAMHEHUH  NPOBOJHHUKOB):  IJIAHUPOBATH
UcclieIoBaHue, cCOOUPATh YCTAHOBKY U BBINOJIHATh U3MEPEHHUS, CIIeLysl IPEJIOKEHHOMY IUIaHY,
(UKCUpOBaTh pPE3yNbTaThl IMOJYYECHHOH 3aBHCHUMOCTH B BHUAE TaONWIl U TpaduKOB, IeNaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJUTH KOCBEHHBIE M3MEpeHHs (U3NYECKUX BEIUYHH (yAeTIbHas TEeTJIOEMKOCTh BEIECTBA,
COIIPOTHBIJIEHUE TNPOBOJHMKA, pabOTa M MOILMHOCTh 3UIEKTPUUECKOrO TOKA): IUIAHUPOBAThH
U3MepeHusi, COOMPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIenys MPeI0KeHHOW UHCTPYKLINH, U
BBIYHUCIIATh 3HAUEHHE BEITUYMHBI;

co0JII01aTh MpaBHiIa TEXHUKH OE30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0BAHUEM;
XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS M3Y4YEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMOpOil Ha WX omucaHus (B TOM 4YHCIE: CHCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas
TypOMHA, aMIepMETp, BOJBTMETP, CUETUYMK HIIEKTPUUYECKOM SHEPrHH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpBl, HarpeBaTeNbHBIC 3JICKTPONPUOOPHI (IPUMEPHI), SICKTPUUYECKHE NPEIOXPAHUTENH,
JJIEKTPOMArHuT, 3JEKTPOJBUIATENb IIOCTOSHHOIO TOKA), MCIIOJIB3Yysl 3HAHMS O CBOMCTBax
¢u3nUecKux ABICHUNA U HEOOXOAMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTENbHbIE NMPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PHUCYHKaM (KHJIKOCTHBI TEPMOMETp, TEpPMOC, MCHXPOMETP, TUTPOMETD,
JIBUTaTellb BHYTPEHHEI'O CrOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl IEKTPHUUECKUX
Hernel ¢ MOCIe0BATENbHBIM U MapayIeIbHBIM COSAMHEHUEM DJIEMEHTOB, Pa3iinyasi YCIOBHBIC
0003HAUEHMSI FTIEMEHTOB JIEKTPUUYECKHX LIeTIeH;

NPUBOAUTE MPUMEPHI (HAXOOUTHh HMH(DOPMAIMIO O TMpUMepax) MPAKTUYECKOrO HCIOIb30BAHUS
(bu3nuecKkrx 3HaHUH B MOBCEHEBHON KM3HM I o0ecriedeHns 6e3011acHOCTH TP 00pallieHUH ¢
npubopaMu ¥ TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3JI0OPOBbSI U COONIOJICHHS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKpYXKarolell cpere;

OCYILECTBIIATh TOUCK HH(popMamuu Qusnyeckoro coaepkanusi B VHTepHETE, Ha OCHOBE
UMEIOIMXCA 3HAHMM M IyTéM CpaBHEHUS JIONOJHUTENIBHBIX HCTOYHMKOB BBIJCIATH
UHPOPMALINIO, KOTOPAst SBJISETCS IPOTUBOPEUNBON MIIH MOXKET OBITh HEJOCTOBEPHOM;
UCMOJIb30BaTh TPU  BBIIOJHEHUHM Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO JIMTEPATypy
(GU3NIECKOTO COJNEpXKAHMS, CIIPABOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BIAJETh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NMMCbMEHHbIE U KPAaTKHUE YCTHBIE COOOIIEHHs, 006001as NHPOpMALIUIO
U3 HECKOJBKUX MCTOYHHKOB (PM3MUYECKOTO COJIEPYKAHMS, B TOM YHCIE ITyOJIUYHO TPEICTABIISATH
pe3yabTaThl TMPOEKTHOM MM HCCIEA0BAaTEIbCKOW JIEATENBHOCTH, NPH 3STOM TI'PaMOTHO
UCTIOJIF30BaTh W3YYEHHBIN MOHATUHHBIN anmapaTr Kypca (DU3HMKH, COIMPOBOXKIATH BBICTYIICHHE
MIPE3EHTALUEM;

IIPY BBITIOJTHEHUH yYEOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MUYECKHX IMPOIECCOB PACIIPEILIISATh
00513aHHOCTH B IPYIIE B COOTBETCTBUHU C ITOCTABICHHBIMU 3a/1a4aMU, CJICUTh 3a BHIIIOJHEHUEM
IUTaHa JCWCTBUH M KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
NeSITeIbHOCTh ~ TPYIIBI, BBICTPAWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, MPOSBIISA
TOTOBHOCTP pa3peniatb KOH(PIUKTHL.

K xonmy oOyueHus B 9 kiacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:
WCITOJIB30BATh MOHATHS: CUCTEMA OTCUETA, MAaTEPUAIbHASI TOUKA, TPAEKTOPHS, OTHOCUTEIIBHOCTh
MEXaHUYECKOTO JBUYKEHUS, negopmanus (ympyras, MJIacTUYecKas), TpPEHHUE,
LHEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U TEPEerpy3Ku, LIEHTP TAKECTH, abCOIIOTHO
TBEPJI0E TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHHMUECKUE KOJICOaHUs U BOJIHBI,
3BYK, MHQPA3BYK U YJIbTPA3BYK, DJIEKTPOMAarHUTHBIE BOJIHBI, IIKala 3J€KTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPbI UCITyCKaHHs M MOTJIOLIeHUs, albda, O6era- u
raMMa-u3JIy4eHusi, U30TOIIbI, SIACPHAst SJHEPreTHKA;



pasnnyath  sBIE€HUS (PaBHOMEPHOE M  HEPAaBHOMEPHOE NPSAMOJIMHEHHOE  JBHIKEHHE,
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEpPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE [BM)KEHUE, KoyieOaTenbHOe
JBIDKEHUE (3aTyXalole M BBIHYKJCHHbIE KOJCOaHUs), pPE30HAHC, BOJHOBOE JBIIKEHHE,
OTpa’keHHE 3BYyKa, NPSAMOJIMHEHHOE paclpoCTpaHEHHe, OTPaKEHUE U IPEJIOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTPAKEHHE CBETa, pa3joXKeHHe Oeloro cBera B CHEKTP U CIOXKEHHE
CHEKTPAJIbHBIX IIBETOB, JMUCIEPCUSI CBETa, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaTOro CIeKTpa W3JIY4YEHMs) IO ONMCAHMIO MX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh NPOSBICHUE W3YYCHHBIX (DPU3MUECKUX SBICHUN B OKpYyXKalomeMmM Mupe (B TOM
yuciae (GU3NUECKue SIBICHUS B MPUPOJE: NPUIMBBI M OTJIMBBI, ABMKeHHE MaHeT CosHeuHoH
CUCTEMBI, PEAKTHUBHOE JIBUKEHUE >KUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMHU,
3eMIIETPSICEHUE, CEHCMHUYECKUE BOJHBI, I[yHAaMH, 3XO, I[BETa TeJ, ONTUYECKHE SIBICHUS B
npupoje, OuoIornvyeckoe ACWCTBHE BHIUMOTO, YIbTPa(HUOIETOBOTO U PEHTTEHOBCKOTO
U3IY4YeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE Jy4H, pagHMOaKTHBHOE
U3JIyYE€HUE IPUPOJHBIX MHHEPAJIOB, IEHCTBHE PAaJUOAKTUBHBIX H3IYyYEHUN HA OpraHu3M
4eJI0BEKa), IPU 3TOM MEePEeBOJUTh NPAKTUYECKYIO 3a/1auy B y4eOHYI0, BBIJCIATh CYLIECTBEHHbIE
CBO¥CTBA (MTPU3HAKK) U3UIECKUX SIBICHUN;

ONUCBHIBATh M3Y4YCHHbIE CBOWCTBA Tel W (U3UUECKUE SBICHHS, HUCIONb3Yys (GU3NUECKue
BEJIMYMHBI (CPEAHSIsl U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHUU, YCKOPEHHE,
nepemelleHe, MyTh, YIJOBas CKOPOCTb, CHJIAa TPEHMs, CHJa YIPYroCTH, CWJIA TSDKECTH,
YCKOpEHHE CBOOOJHOrO MaJIeHUsl, BEC Tela, UMIIYJbC TeJa, UMIYJbC CHIIbI, MEXaHWYECKas
paboTa M MOIIHOCTb, MOTEHIHMANbHAs HEPIUs Teja, MOJHATOrO HaJ| MMOBEPXHOCTHIO 3EMIIH,
NOTEHLMAJIbHAsL DHEPIUsl CKATOM NpPYKUHbBI, KHHETHYECKas SHEPIusi, MOJHAs MeXaHWdecKas
SHeprus, Mepuoj] W YacTtoTa KosieOaHWM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, I10Ka3aTeb IPEJIOMIIEHUS CpEelbl), IPU ONMCAHWU INPABUIBHO TPAKTOBATh
(bu3nuecKkuil CMbICI UCHOJIb3YEMbIX BEJIWYMH, 0003HAYCHUS U €AMHUIBI (PU3NYECKUX BEJIMYMH,
HAXOJIUTh (OPMYJIBI, CBSA3BIBAIONINE JAHHYIO (H3UUECKYIO BEJIMYMHY C JAPYTHMMH BEITHMYWHAMH,
CTPOUTH I'paMKH U3YUEHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJIECHUS U TMPOLECCHI, HUCIOIB3YS 3aKOH
COXPAHEHHUs JHEPIuH, 3aKOH BCEMHPHOIO TATOTEHMsI, NPUHLMII CYIEPIO3ULUN CHJI, TPUHLUI
OTHOCUTENbHOCTH [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHbI
OTpaXKCHMsI U IIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUs 3aps0BOrO M MACCOBOTO YHUCEN IpU
AJIEPHBIX pEaKUUsAX, MPU ITOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alHMCBIBATh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKUE IPOLIECCHl U CBOWCTBA TEJl, B TOM YHUCJIE€ M B KOHTEKCTE CHUTyaluil
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUUYNHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BsicHEeHHE M3 2—3 JOTMYECKHX IIaroB ¢ ONOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a/1a4il (ONMUpPAIOLINECS HA CUCTEMY U3 2—3 ypaBHEHMI), HUCIIOJIb3Ysl 3aKOHBI
U (GOopMyIbl, CBsA3bIBalOIIME (U3UYECKUE BEIUYMHBL: Ha OCHOBE aHajM3a YCIOBMS 3aJauu
3aMMChIBaTh KPATKOE YCJIOBHE, BBISBIIATH HEAOCTAIONIME WM M30BITOUYHBIE JaHHBIE, BHIOMPATH
3aKOHBl W (QOPMYIJbI, HEOOXOAMMBIE MJISi peIIeHUs, MPOBOAUTH pacué€Tbl M OIEHHUBATh
PEATMCTUYHOCTH MOJTYYEHHOTO 3HaYeHUS] PU3NYECKON BETMUYHHBI;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pPEIIUTh IMPH TOMOIIM (PU3UYECKHX METOJIOB,
UCIIONIb3YSl ONUCAHHE WCCIEAOBAHUS, BBIICNIATH MPOBEPSIEMOE MPEANONIOKEHUE, OLEHUBATh
IIPAaBWJIBHOCTh IOPSJKA IPOBEACHUS MCCIEN0BaHUA, J€laThb BbBIBOJBI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHNH U OIBITOB;

IPOBOJUTH OMBITH M0 HAOIIOACHUIO (U3UYECKUX SBICHUN WM (U3NYECKUX CBOMCTB Ten
(u3yueHue BTOporo 3akoHa HplOTOHA, 3aKOHA COXpaHEHMs SHEPTUU, 3aBHCHUMOCTh MEpHoia
KOJIEOaHUH MPYKUHHOT'O MassTHUKA OT MACChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMILTUTYIBl MaJIBIX KOJIeOaHWH, IPSIMOJIMHEWHOE pacipoCTpaHEHUE CBETAa, Pas3lIoKeHUE OEJIoro



CBETa B CIEKTP, U3yUYE€HHE CBOMCTB M300paKEHUS B TUIOCKOM 3€pKajieé U CBOMCTB M300paKEeHUS
npeaMera B coduparoleit JInH3e, HaOi0IeHHE CIUIOIIHBIX M TMHEWYAThIX CIIEKTPOB U3ITYyUYCHHUS):
CaMOCTOSITENIbHO cOOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pYI0BaHMUS, ONUCHIBATH X0/
OTIBITA U €TO PE3YIbTAThI, POPMYIUPOBATH BHIBOJIBI,

MPOBOAUTH MPHU HEOOXOIUMOCTU CEPUI0 MPSMBIX H3MEPEHUM, ONpeenss cpeiHee 3HaueHUe
U3MepsIeMoil BeMUYMHBI ((DOKYCHOE pacCTOSIHHE cOOMparomieil JHH3bI), 0OOCHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MEPUTEIBHOTO MPUO0pa);

NPOBOJUTH HCCIICAOBAHUE 3aBHCUMOCTEH (PM3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM IPSIMbIX
M3MEpEeHHil (3aBUCUMOCTh IIyTH OT BPEMEHU MpPU PABHOYCKOPEHHOM JIBIKEHUU 0€3 HayalbHON
CKOpOCTH, Teprojia KojaeOaH! MaTeMaTH4ecKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJIa
OTpakKeHMsI CBeTa OT yrja MaJeHus M yrjia NpejoMJIeHUS OT yrjia MaJeHus): IIaHUPOBaTh
UCCIIEIOBAaHUE, CAMOCTOSITETIbHO COOMpPATh YCTAaHOBKY, (DMKCUPOBATh PE3YIbTAThl MOTYYEHHOU
3aBUCUMOCTH (M3MYECKHX BEIMYMH B BHUAE Tabmuu u rpaduKoB, JAenaTh BBIBOABI IO
pe3yJbTaTaM HCCIIEJOBAHUS;

MPOBOANTH KOCBEHHBIE U3MEPEHUS (HU3NUYECKUX BEIUUUH (CPEIHSAS CKOPOCTh U YCKOpPEHHE Tela
IpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOIHOTO MaJCHHUs, >KECTKOCTh MPYKHUHBI,
KOA(P(UIIMEHT TPEeHHsI CKOJBXEHHS, MeXaHudeckas padoTa M MOIIHOCTb, 4acTOTa U TMEPHUOJ
KOJICOAHWH MaTeMaTHYeCKOT0 W TPYXHHHOTO MAasTHHUKOB, ONTHYECKas CHJIa COOMparomieit
JUH3bI, PAJUOAKTUBHBIA (OH): TIUJIAHHUPOBATH H3MEPEHUs, COOMpPATh IKCHEPUMEHTATbHYIO
YCTAHOBKY U BBITIOJIHATH H3MEPEHHUSI, CIEIYys MPEIUIOKESHHON HHCTPYKIMH, BEIYUCIISATH 3HAUCHUE
BEJIMYMHBI M aHAM3UpPOBATh MOJYYEHHBIE PE3yNbTaThl C YYETOM 3aJaHHOM MOTPEHIHOCTH
U3MEPEHU;

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH U padoTe ¢ 1a0opaTOPHBIM 000PYI0BAHHUEM;
pa3nuyaTh OCHOBHBIC NPU3HAKA HM3YYCHHBIX (PU3MUECKUX MOJENeil: MaTepualbHas TOYKa,
a0COIOTHO TBEPAOE TEJIO, TOYCUHBIM HCTOYHUK CBETA, Ty4, TOHKAs JIMH34, [IJIaHeTapHas MOJIENb
aToMma, HyKJIOHHAs MOJIENIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OMOpOil Ha WX omucaHus (B TOM YHCIE: CIUAOMETP, AATYMKH TOJOKEHHUS, PACCTOSHUS WU
YCKOpEHHUs, pakKeTa, 5XOJIOT, OYKH, MEepHCKol, (oToanmapar, ONTHYECKHE CBETOBOJDI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCMONB3ys 3HAHHUS O CBOMCTBAaX (DU3MUYECKHUX
SBJICHUI U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIOJIB30BAaTh CXEMBI M CXEMaTHYHBIE PHCYHKHM M3yYEHHBIX TEXHUYECKHX YCTPOICTB,
U3MEPUTENBHBIX TMPUOOPOB M TEXHOJOTMUYECKUX TMPOIECCOB MpPH pPEUIeHHH Yy4yeOHo-
NPaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JIISl TOCTPOSHUS N300pakeHUH B TNIOCKOM 3epKaje U
coOuparole JT1H3E;

NPUBONUTE TPUMEPHI (HAXOIUTh MH(OPMAIMIO O TMpUMepax) MPAaKTUYECKOTO HCIOIh30BAHUS
(bu3nuecKkrx 3HaHUH B MOBCEIHEBHON KM3HM I o0ecriedeHns: 6e3011acHOCTH P 00pallieHUH ¢
npubopaMu ¥ TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3JI0OPOBBbSI U COONIOJICHHS HOPM
HKOJIOTHUECKOTO0 MOBE/IEHUS B OKpYXKAIOLIEH cpene;

OCYIIECTBIISITh MOMCK MH(POpPMAU (HU3NIECKOTO conepkanus B VIHTepHETe, caMOCTOSTEIbHO
(bopMyIMpys TOMCKOBBIM 3ampoc, HAXOAWTh MYTH OINpPENENIeHUsT JOCTOBEPHOCTH IOJIy4YEeHHON
UH(POPMAIIUK Ha OCHOBE UMEIOIINXCS 3HAHUHU U TOTTOTHUTEIHHBIX UCTOYHHUKOB,;

UCMOJIb30BaTh TPU  BBIIOJHEHUHM Y4YEOHBIX 3aJaHUNl HAay4HO-TIONMYJISPHYIO JMTEPATypy
(U3NIECKOTO COJNIEpXKAHMS, CIPABOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BIAJeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HWHGOpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX HCTOYHHKOB (DPH3MUECKOTO CONEpKaHMsI, IMyOJHMYHO TMPEICTABISATh pPE3yJIbTaThl
NPOEKTHOM WM MCCIIE0BATENbCKON JIEATENIbHOCTH, IPH 3TOM T'PAaMOTHO HCHOJIb30BATh
W3yYeHHBIN MOHATUIHBIN ammmapar u3y4aeMoro pasjena (pU3uKu U COMPOBOXKIATh BHICTYIUICHHE
npe3eHTaluen ¢ yauéToM 0cOOEHHOCTEH ay TMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETTHEIE COCTOARAA BeMecTBa https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAITICCKOT ABIICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 5 1 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 13 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapietine KIAKOCTA > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEpHOR HaBICHHC 6 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 8 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 22
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P
> a60Ta 1 MOIIHOCT® 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.3 M 3
CRAMIACCRA JHeprit https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB S https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 23 1 3
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 5 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 19 1 4
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 0,5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 7 1
IICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 7.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaunmenoBanue pa3jaejioB 1 TeM nudpoBLIe
Ne i/mn P KouTpoabubie IpakTuyeckue (mipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. Mexannueckue siBJIeHUSA
MexaHU4eCKOe IBHKCHUE U CIIOCOOBI €ro bubmuoreka [JOK
1.1 14 1 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 19 1 2
SAUMOJIEHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 12 1 2
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 45
Pazgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmorexa [IOK
2.1 M 6 2
CXHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1
CXAHIHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 14

Pasznen 3. BﬂeKTPOMaFHI/ITHOQ moJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJE U 10 bubnuotexa [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 10

Pa3gea 4. CBeToBbI€e ABJIEHUSA



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

4.1 3aKOHBI pacCIpOCTPaHEHHUS CBETa 4 bubmmorexa [JOK
' pAcHpocTp https://m.edso0.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JlHsbl 1 ONTHHECKHE MPHOOPD! L https://m.eds00.ru/7f41a4a6
bu6mmoreka [JOK
4, P 2
3 A3NOCHNE OEN10r0 CBETa B CISKTP https://m.edso0.ru/7f41a4a6
Hroro mo pazaeny 7
Pasnen 5. KBaHTOBBIE SIBJICHHSA
5.1 Hcnyckanue v morjiomeHne cBeTa aroMoOM 3 bubmmorexa [JOK
' y B https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. a 7
5.3 JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 16
Pa3pnen 6. Crpoenue u 3Boonust Beenennoi
6.1 ‘ CrtpoeHue u 3BoIOIUS BeeneHHoi
Hroro no pazneny
Paznen 7. [loBTopuTtenbHO-00001aI0IM i MOAYJIb
71 [ToBTOpenue n 0600IIEHHE COEPIKAHUS 5 bub6nuorexa [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

IHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Ne i/ Tema YpoKka Beero KOHTpOJIbHLIe HpaKTuquKne H3ydeHus 06pa30BaTeJILHbIe
padoThI padoThI pecypchl
Pasnea 1. ®usuka u e€ posib B NO3HAHUM OKpPYsKaouero mupa (6 1)
®u3uka - HayKa o npupozje (2 4)
®dusuka — HayKa o npupoze. SBneHus 1 bubnunoreka [JOK
TPUPOJIBI https://m.edsoo.ru/ff0a0378
2 du3nyecKue sIBIeHUs 1 bubmorexa [TOK

du3nyecKue BeJUIUHBI (2 1)

dusnyeckue BennuuHbL M3mMepenue
3 ¢busnveckux BenuunH. Ouzndeckue 1
npu6opsl. [TorpeniHocTs H3MepeHHi.

JlabopaTopHas padora Ne 1 "Onpenenenue

https://m.edsoo.ru/ff0a0378

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0378

bubmuoreka [JOK

4 IICHBI JICJICHUS KAl W3MEPHUTEITHHOTO 1 1 https://m.edsoo.ru/ff0a0378
npubopa."”
EcTecTBeHHOHAYYHBII MeTO/1 MO3HAHUS (2 Y1)
5 JlabopaTopHas padora Ne 2 " 3mepenue 1 1 bubnuotexa [JOK
00BbEMa KHUJIKOCTH M TBEPIOTO Tea'. https://m.edsoo.ru/ff09f72a
6 Mertoasl HaydyHOTO 1o3HaHus. OnucaHue bubnmnoreka [JOK
(bU3MUECKHX SBJICHUH C TIOMOIIBIO MOJIEIeH https://m.edsoo.ru/ff0a0378
Paznen 2. [lepBonayanbHble CBeeHNs 0 CTPOEHUH BellecTBa (5 4)
CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX
7 Tnexpemmoe orpose semorsa, ) ) Bubmotera LIOK

JlabopaTopnasi padora Ne 3 "Onpenenenue
pa3MepoB MajbIX Ten"

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a013e

JIBmxenue yactuil Bemecta. CBsa3b
CKOPOCTH JIBH)KCHHSI YaCTHII C

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0378

8 TeMIiepaTrypoi. bpoyHOBCKO€E IBUKEHHE,
muddysusi.

9 B3aunMonelicTBUEe YacTHI BEIIECTBA: bu6mmoreka [JOK
NPUTSDKCHUE M OTTAJIKUBAHUE. https://m.edsoo.ru/ff0a0378
ArperaTHBIC COCTOSHHS BEIICCTBA: CTPOCHUE

10 ra3I:)B JKUIIKOCTEN U TBépz[Ele b Eubmorexa LIOK
’ https://m.edsoo.ru/ff0a0378
(KpHCTaJUIMYECKUX ) TEIL.
11 3auer 1o Teme «IlepBoHavaIbHBIE CBEICHUS

0 CTpOCHMHU BellecTra"

Paznen 3. /IBu:kenne u B3aumojeiictue tea (21 1)

Mexanunueckoe aBpukeHue (3 4)

Mexanunueckoe qBukeHue. PaBHoMepHoe u

bubmuoreka [JOK

12 HEPaBHOMEPHOE JIBUKEHUE. https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. CpeaHsisi CKOPOCTb NpU bubnnoreka [JOK

HEPaBHOMEPHOM JIBHKCHHHU. https://m.edsoo.ru/ff0a079c
14 Pacuér myTu 1 BpeMeHH JBUKEHUS. bubmmorexa [IOK

HNuepums, macca, IJIOTHOCTS (5 1)

https://m.edsoo.ru/ff0a0ae4

15 SIBnenue nHepuuu. 3aKoH nHepuuu. Macca bu6nuorexa [IOK
KakK Mepa HHEPTHOCTH Tela. https://m.edsoo.ru/ff09fe0a
16 IInoTHOCTH BemiecTBa. bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0c10
JlabGopaTopHas padora Ne 4 " Onpezenenne bubnuotexka [JOK
17 N .
TUIOTHOCTH TBEPI0TO Tena'. https://m.edsoo.ru/ff0a0fee
18 Pemenue 3anaq no teme «/IBr>xeHue u
B3alMOJICIICTBHE TEI»
19 KonTtpoabHnas padora Ne 1 o reme bubnnoreka [JOK

" JIBHoKEHHE M B3aUMOJICHCTBHE TN .

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee

Cuna. Buasi cui (13 4)

Cuta KaK XapaKTEepUCTHKA B3aUMOICUCTBUS

bubmuoreka [JOK

20 Tell. https://m.edsoo.ru/ff0a0fee

21 SIBieHHE TATOTCHUS U CUJIA TSHKECTH. bu6mmoreka [JOK
Cuiia TsHKECTH Ha JIPYTHX IJIaHeTax https://m.edsoo.ru/ff0a0fee

29 Cuna ynpyroctu u 3akoH ['yka. U3mepenue bubnmoreka [JOK
CHJIBI C TIOMOIIBIO THHAMOMETpA. https://m.edsoo.ru/ff0al778
JlaGoparopunasi padora Ne 5 "OnbIThI,

23 JEMOHCTPUPYIOLINE 3aBUCUMOCTD bubmmorexa [IOK
pactspkeHus (1epopMariu) NpyKUHbI OT https://m.edsoo.ru/ff0a1502
MIPUJIOKEHHOM cUJIbl"

24 Bec tena. HeBecomocTs bubmuorexa [JOK

https://m.edsoo.ru/ff0al8cc

o5 Cuia TpeHusl. bubnmoreka [JOK

https://m.edsoo.ru/ff0al778

26 TpeHue CKONbXKEHUS U TPEHUE MOKOS. bubnnoreka [JOK

https://m.edsoo.ru/ff0al778
JlabopaTopHas padora Ne 6
27 o e ckonmaton or seca rer uGmorea LIOK
https://m.edsoo.ru/ff0a0fee
XapaKTepa COMPUKACAIOIIUXCS
MOBEpXHOCTEH".

o8 Tpenue B npUpoJIe U TEXHUKE bu6mmoreka [IOK

https://m.edsoo.ru/ff0alb9c

29 Pemenue 3amau mo teme "Cuna. Bunsr cuin." but6mmoreka [JOK

https://m.edsoo.ru/ff0alde0

30 KonTtpouabsnas padora Ne 2 o reme "Cuuia. bubnuorexa [IOK
Bupr cut. " https://m.edsoo.ru/ff0a0fee

31 CroxeHne cwi, HampaBJICHHBIX MO OJHOH bubmuorexa [JOK
npsiMoii. PaBHOIEHICTBYIOIIIASI CHTI. https://m.edsoo.ru/ff0alcc8

32 Pemenue 3agay mo Teme bu6nmoreka [JOK



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a1cc8

"PaBHoaeiicTByromnias cuiu."

https://m.edsoo.ru/ff0a0fee

Paznen 4. /laByieHne TBEPABIX TeJl, ;KMIAKOCTEl U ra3oB (22 4)

JaBjenue. [lepegaya naBjieHusi TBEPABIMH TeJIAMM, )KUJAKOCTAMH U razamu (3 4)

Hasnenne. CriocoObl yMEHbIICHUS U

33 YBEITUYCHUS JaBICHUSI. 1 Eubmaorexa LOK
https://m.edsoo.ru/ff0a20a6

34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a 1 bubnmoreka [JOK
oT 00béMa, TeMIIEPaTyphI. https://m.edsoo.ru/ff0a2376

35 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, 1 but6mmoreka [JOK
KUIKOCTSIMM M razaMu. 3akoH [lackans. https://m.edsoo.ru/ff0a25b0

JdaByenne skuakocTu (5 4)

36 JlaBieHrue B KUAKOCTU M Ta3e, BbI3BAHHOE 1 bubnnoreka [JOK
JIEVICTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 3aBUCHUMOCTD JaBJICHUS KUIKOCTH OT 1 bubnmoreka [JOK
rinyOuHbl. [HApOCTATHYECKHI TAapagoKC. https://m.edsoo.ru/ff0a2826

38 Pemienne 3agau mo Teme «JlaBieHue B 1 bubmuorexa [JOK
KHMJIKOCTH U ra3e. 3akoH [lackaisi» https://m.edsoo.ru/ff0a2826

39 Coobmmarommuecst CoCcybl. 1 bubnuotexka [JOK
https://m.edsoo.ru/ff0a3136

40 Zﬁgg;ﬁgﬁzgsigg ’ MaIllHbBI 1 bubmiorexa HOK
’ https://m.edsoo.ru/ff0a3136

[M'uapaBnuyeckre MEXaHU3MbD)
AtmocdepHoe n1aBiaenue (6 1)

a1 ATtmocdepa 3emiu 1 aTMOchepHOE 1 bubnuorexa [JOK
JaBJICHUE. https://m.edsoo.ru/ff0a2b5a

42 IIpyymnHEI cyieCTBOBaHUS BO3AYIIHON 1 bu6nuorexa [IOK
000J109KH 3eMITH. https://m.edsoo.ru/ff0a2b5a

43 OnbiT Toppuuennu. U3mepenue 1 bubmuorexa [JOK
aTMOC(EepHOTO AaBICHHUS. https://m.edsoo.ru/ff0a2da8

44 [Tpubops! 17151 U3MEpeHus aTMoc(hepHOro 1 bubnuoreka [JOK



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

JaBJICHHUS. https://m.edsoo.ru/ff0a2fc4
45 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHHS OT 1 bubmuoreka [JOK
BBICOTBI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
Pemenue 3anay no teme "JlaBieHue TBEpABIX bubmmorexa [IOK
46 TeJl, )KUIKOCTEN 1 ra3oB" 1 https://m.edsoo.ru/ff0a0fee
JleiicTBHE JKHUAKOCTH M ra3a Ha MOrPY:KEHHOE B HUX TeJI0 (8 )
47 JleficTBUE ®KUJIKOCTH U Ta3a Ha MOrPYKEHHOE 1 bubmuorexa [JOK
B HUX TEJIO. https://m.edsoo.ru/ff0a3276
48 BriTankuBaromas (apxuMe10Ba) Cuia. 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0a33fc
49 3akoH Apxumena. 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0a3514
JlabopaTopHas padora Ne 7
50 "OnpeneneHue  BBITAIKUBAIOIIEH _ cul, 1 bubnmoreka [JOK
JEUCTBYIOIIEH Ha Tejo, MOrpyx)EHHOE B https://m.edsoo.ru/ff0a3a96
KUIKOCTE"
[InaBanue Te. bubmuoreka [JOK
51 1 https://m.edsoo.ru/ff0a0fee
59 Bo3znyxomiaBanue. 1 but6mmoreka [JOK
https://m.edsoo.ru/ff0a3654
53 O6o0mmaronuii ypok 1mo TeMe «JlaBnenue 1
TBEPABIX TN, KUAKOCTEH U Ta30B»
y FOHTpOJIbHaﬂ padora Ne 3 o Teme . Bubmiorexa [IOK
rf;?,eme TBEPABIX T, FHHCOCTE 1 https://m.edsoo.ru/ff0a0fee
Pasnen 5. Pa6ora u momHoCcTh. JHeprust (12 4)
Pa6ora u momHocTh (3 1)
55 Mexanuueckas pabora. 1 bubnnoreka [JOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a3f82

56

57

MOoIHOCTD.

Pemenne 3amau Ha pacuer paboTBl U

MOIIHOCTH.

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0fee

IpocTbie MexaHu3mbl (6 1)

[IpocTeie MexaHU3MBI: pbIYar, OJIOK,

bu6mmoreka [JOK

58 HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBECHS
pbrara. p p https://m.edsoo.ru/ff0a0fee
JlabGoparopuasi padora Ne 8 "MccnenoBanue Bu6miorexa [OK
59 yCnOBHii paBHOBECHS phruara.” https://m.edsoo.ru/ff0a48a6
50 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K bubnnoreka [JOK
010Ky . https://m.edsoo.ru/ffOa0fee
61 «30J10TO€ IPABUIIO» MEXAHUKH. bubmmorexa [IOK
https://m.edsoo.ru/ff0a4252
62 KII mpocThix Mexanu3moB. [Ipoctbie bubnmoreka [JOK
MEXaHU3MBI B OBITY M TEXHHUKE. https://m.edsoo.ru/ff0a4360
TOpHAas Ta Ne 9 "M3mepenn
6 KL macomon nmococrn® ubmiorera LIOK

https://m.edsoo.ru/ff0a0fee

Mexannueckas 3Heprus (3 4)

Mexannyeckas sHeprus. Kunernueckas u bubnnorexa [JOK
64 )
MOTEHIMATIbHASI SHEPTHSI. https://m.edsoo.ru/ff0a0fee
o | e ot e et BuGonsa LOK
p AAPYTOH. p https://m.edsoo.ru/ff0a4ee6
SHEPTUH B MEXaHHUKE.
66 KonTtpoabHnas padora Ne 4 o reme bubmuorexa [IOK
"Pabora. MomtHocTh. DHeprus" https://m.edsoo.ru/ffOa4ffe
67 [ToBTOpEeHuEe TEMBI «/IBUXKEHKE U

B3aWMOJICUCTBUE TEI»



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

[ToBTOpeHue Temsl «/laBieHue TBEPABIX TEIl,

68 . 1
XKUIKOCTEH U Ta30B»
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 9
8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Jara nudpoBbIe
Nen/m Tema ypoka Konrpouabnsie IIpakTnyeckue op
Bcero u3ydyeHuss  oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Paznein 1. TensioBble siBjieHus (28 4)
Crtpoenue u cBoiicTBa BemecTsa (5 1)
OcHOBHBbIE TOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU U UX OIBITHBIC 1 bubnuoreka [IOK
MOJATBEPKICHUS. TEermmoBoe paclIupeHue u https://m.edsoo.ru/ff0a5256
coKaTue.
Macca u pazmep aTOMOB U MOJIEKYJI 1
Mogenu TBEPIOro, )KUIAKOTO U
ra3000pa3HOro COCTOSIHUI BelecTBa.
OObsicHeHHEe CBOMCTB TBEPOTO, KUKOTO U 1 bubnnorexa [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA Ha https://m.edsoo.ru/ff0a540e
OCHOBE ITOJIOKEHUI MOJIEKYJISIPHO-
KMHETHYECKON TEOPUHU.
Kpucrannuueckue u amopgHble Tena 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5800



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800

CMaunBaHuE U KaWUISIPHOCTb.
IToBepXHOCTHOE HATSIKEHUE

bubnunoreka LIOK
https://m.edsoo.ru/ff0a5530

TenJsioBbie npoueccol (23 4)

Temneparypa. CBsA3b TeMIepaTypbl CO

6
CKOPOCTBIO TEIJIOBOTO JIBUKEHUS YACTHI]
7 Buytpennsis sneprus. CriocoObl H3MEHEHHS Bu6mumoteka [JOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
8 Bunael renonepenaun. TemnonpoBoaHOCT bubmmorexa LJOK
A PeAaTH. POBOA ' https://m.edsoo.ru/ff0a6412
9 Konpekmust
10 Nznyuenue
VYpok-koudepenuus "[Ipaktuueckoe
11 HfHOHBSO]j:lHI:I)/IC TGHJIOBII))IX CBOICTB BEIIECTB buGnuorexa [IOK
| https://m.edso0.ru/ff0a65c0
Y MaTEepUaJIOB B LIEJSIX AHEProcOepexeHUs
12 KonnuectBo TeninoTsl. Y aenpHas bubnuoreka [{OK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHHE TEIIOBOro OanaHca. bubmmnoreka HOK
TennooOMeH U TemI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnast pabora Ne 1 "UccnenoBanue
14 SIBJIGHUS TETUI000OMEHA MPU CMEIINBAHUN
XOJIOAHOU U ropsiueit Boabl"
15 Jlabopartopnast pabora Ne 2 "Onpepenenue bubnnorexa [JOK
YIEIbHOM TETJTIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6a98
Pacuer konmyecTBa TEIIOTHI,
16 HEO0O0XOIMMOr0 JUISl HarpeBAaHUS Tella U bubnnorexa [IOK
p https://m.edsoo.ru/ff0a6bb0
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
17 OHeprus TomMBa. Y iejabHas TeroTa bu6muoreka [JOK


https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

CrOpaHHsI

https://m.edsoo.ru/ff0a7b5a

3aKOH COXpaHEeHUsI U MIPEBPALICHUS SHEPTUU

18 B TEIUIOBBIX IPOIIeccax
19 Kontponbnas padorta Ne 1 o teme
«TemoBbie sIBICHUS
IInaBnenue u oTBepIEeBaHUE
20 KPUCTAJUTMYECKUX TeJl. Y IeJIbHAsI TeTIoTa bubmmorexa [JOK
https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
21 [TapooOpa3zoBanue M KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiora
99 mapoo0pa3oBaHus U KOHJICHCAIIUH. bubmuoreka [{OK
3aBUCHMOCTb TEMIIEPATypPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBJICHUS
BnaxxnocTs Boznyxa. JlabopaTopHas padora
23 Ne 3 "OnpeﬂeneII[{}II/Ie OTHOCIfTeJIfHoﬁ ’ buGnuorexa [IOK
. https://m.edsoo.ru/ff0a7628
BIIQXKHOCTH BO3/1yXa
24 Pemenue 3agau no reme «TemnoBsie
MIPOLIECCHD»
[TpuHnunbl pabOTHI TETIOBBIX JBUTATENCH.
25 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUS
26 KII/I TermoBoro npuratens. TemnaoBbie bubnuoreka [IOK
JIBUTATEIIM U 3aIUTA OKPYKAIOIIEH CPEBI https://m.edsoo.ru/ff0a7c7c
97 O6o06maromuii ypok no teme "TermnoBsie bubmmoreka [JOK
sIBIICHUS " https://m.edsoo.ru/ff0a83f2
28 KonTtponsHast pabora Ne 2 o Teme bub6muorexa [IOK



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

"TeroBble IBICHUS

https://m.edsoo.ru/ff0a86ae

Paznen 2. DiiekTpruyeckne 1 MarHuTHble siBjieHus (37 4)

JJleKTpUYecKHUe 3apsi/bl. 3apsizkeHHbIE TeJIa M UX B3aumoaeicreue (5 4)

Onekrpusanus Ten. [[Ba pona

29 DIIEKTPUUECKUX 3apsaoB. B3auMonencraue bubnmorexa LHOK
P P ' https://m.edsoo.ru/ff0ag87e4
3apsoKeHHBbIX Tel. 3akoH Kynona
DiiekTpuyeckoe noje. HanpsskeHHOCTh
30 3leKTpruueckoro nois. [Ipuemun Bubmaorexa ITOK
P P . https://m.edsoo.ru/ff0a8a0a
CYTEPIIO3UIINH JIEKTPUUECKHUX TTOJICH
31 Hocurenu snexTprudeckux 3apsiios.
DneMeHTapHbIN 3apsi.
32 Crpoenue aToma
33 Pemenue 3aga4 Ha NpUMEHEHUE CBOWCTB bubanorexa [JOK

QJICKTPHUUYCCKUX 3apsa10B

I[MocTosinHbINi J1eKTPpUYeckuii Tok (19 u)

https://m.edsoo.ru/ff0a90cc

DNeKTpUUECKUN TOK, YCIOBUS €r0
cyuiectBoBaHus. ICTOUHMKH

bu6nmorexa LIOK

34 3JIEKTPUYECKOTO TOKa. JlercTBus https://m.edsoo.ru/ff0a95a4
ANEKTPUUIECKOTO TOKA

35 DNEeKTPpUYECKHUI TOK B METaJLJIaX, bubnnoreka [JOK
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838

36 DeKTpudecKas Iernb U €€ COCTaBHBIC YaCTH

bubmuoreka [IOK

37 Cuna toka. Mi3MepeHue CHuiIbl TOKa https://m.edSO(I)_.Iru/ff0a8bd6
JlabopaTtopHas padota Ne 4 "Cbopxka u

38 MIpOBepKa PabOTHI AIIEKTPUICCKON TSN

IOCTOSTHHOTO TOKa"



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

bubnunoreka LIOK

39 DneKkTpuyeckoe HanpshkeHue. BonbTmerp. https://m.edsoo.ru/ff0age14
JlabGopaTtopHnas padota Ne 5 "IIpoBepka
40 MIpaBUJIa CIOKEHUSI HAMIPSHKEHUH TTPH
MOCJIEI0BATEILHOM COEIMHEHUH JIBYX
pe3ucTopon”
41 ConpoTuBieHEe IPOBOAHUKA. Y A€IBHOE bubmmoreka [JOK
CONPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
42 3aBUCHUMOCTD CHJIbI TOKA OT HAIIPSDKCHHUS. bubnnorexa [JOK
3akon OMa 1t yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
43 Pemenue 3anay Ha npuMeHenue 3akona Oma
Jlaboparopuas padota Ne 6 "HMccnenoBanue
44 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO Yepe3 bubmmoreka [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKEHUs Ha pe3ucrope”
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
45 "DnexTpudecKue 3apsaasl. 3apsHKeHHbBIE Tena bubmuoreka [IOK
" UX B3auMmoaeucTsus. I10cTOSHHDBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUNA TOK"
KonTponbnas padora Ne 3 o teme
46 «INEKTpUYECKUE 3apsA/Ibl. 3apsHKEeHHBIC Tea bubmuoreka [JOK
" UX B3auMoaeucTBus. I10cTOSHHDBIN https://m.edsoo.ru/ffOabea8
ANEKTPUUYECKUIN TOK»
47 [TocnenoBarensHOE M TAPATIICITHHOE bubnmnoreka [JOK
COEMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaa58
48 Pemenue 3anay Ha npuMeHeHMe 3akoHa OMa bubmuoreka [JOK

I Pa3JINYHOr0 COCANHCHUA TPOBOAHHUKOB

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaf8a

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA.

bubnunoreka LIOK

49 3akoH J[xoynsa-Jlenua https://m.edsoo.ru/ff0ab124

50 Pemenwue 3ana4 Ha pacueTr paboOTHI U
MOIIHOCTH 3JIEKTPUYECKOTO TOKA

51 JlabopaTtopHas padora Ne 7 "Onpezenenue 1 bubnmnoreka HOK
paboTHI M MOIIIHOCTH AJICKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DJNeKTpUYeCcKUe ey U MOTpeOnuTenn

52 AIEKTPUIECKOM dHEepruu B ObITy. KopoTkoe bubmmorexa [JOK

https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
MarnuTHble siBJieHus (6 4)

53 [TocTosiHHBIE MATHUTHI, UX B3aUMO/ICHCTBHE

54 MarnurtHoe 1mojie. MarauTHoe 1moie 3eMiIu U bubnunoreka LIOK
€ro 3Ha4eHUE Ul KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba

55 OmneIT Opcrena. MarHuTHoe 1nojie bubnnoreka [JOK
3JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0ac1d?
MarauTtHoe 1mose KaTyIlKu ¢ TOKOM
[IpuMeHeHue HIeKTPOMarHuTOB B TEXHUKE. BuGmorexa [IOK

56 Hav60paT0pHa;1 pabora Ne 8 "M3yuenue 0.5 httos://m.edsoo.ru/ff0ac74a
JEHCTBHS MATHUTHOTO TOJISI HA TIPOBOIHUK C
TOKOM"

57 DNEeKTPOABUTATENh ITOCTOSTHHOTO TOKA. brbmmorexa [IOK

https://m.edsoo.ru/ff0ac86¢c

Ypok-koHpepenus «Mcnonb3oBanue

58 ANEKTPOABUTATENCH B TEXHUUECKUX

YCTpOﬁCTBaX " Ha TPAHCIIOPTE»

DJIeKTpOMArHuTHast HHAYKIus (7 1)

59

JlelicTBME€ MarHUTHOTO TTOJISI HA TPOBOJHUK



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

C TOKOM

60 OmnbrTer @apajest.
61 3aKOH 3JEKTPOMArHUTHON UHIYKIUH.
62 HanpaBiieHne MHAYKIIMOHHOIO TOKA. 1
IIpaBuio Jlenna
OnextporenepaTop. CriocoObl MOIyYeHUS
63 AIEKTPUUCCKON IHEPTUHU. DIECKTPOCTAHITUN 1
Ha BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHUH
64 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe 1
"DJIeKTpUYECKUE U MAarHUTHBIC SIBJIICHUS"
65 KonTponbnas padora Ne 4 o teme 1 bubnuoreka [IOK
"DneKTpUUecKre U MarHUTHBIE sIBJI€HUA" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. PaGorta ¢ Tekctamu 1o 1 bubanorexa [JOK
teme "TemoBble siBIeHUS" https://m.edsoo.ru/ffOacc5e
67 PesepBHblil ypok. Pabora ¢ Tekcramu 1o 1 Bu6moteka [IOK
teMe "[1oCTOSHHBIN 2IEKTpUUECKU TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1o 1
Teme "MarHuTHeie sIBICHUS"
OBIIEE KOJIMYECTBO YACOB ITO 68 75

I[TPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne
n/n Tewa ypoka Bcero Kontpoakueie  Ipaxruecikue fI[SayT:EHI/Iﬂ :)Ig[?al;(()::l:enbﬂue
padoThI padoThI pecypes:
Pa3nen 1. Mexannuyeckue siBjieHus (45 4)
MexaHnueckoe IBHKeHHE H cIOCO0bI ero onucanus (14 v)
MexaHndeckoe ABMKEHHE. MarepuanbHas 1 bubmuorexa [JOK
Touka. Cucrema orcueTa https://m.edsoo.ru/ff0ad474
[Tepemernienue 1
OrnpeseneHre KOOPAUMHATHI ABUKYIIIETOCS 1
Tela
PaBHOMEpHOE IPSMOJIMHEWHOE JBUYKEHUE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0ad19a
[IpsimonuHeitHOE PaBHOYCKOPEHHOE 1 bubnunorexa [JOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSAMOIMHENHOTO
PaBHOYCKOPEHHOTO JABIKeHUs. [ paduk 1
CKOpOCTH
[Tepemernienue npu NpIMOIUHEHHOM 1
PaBHOYCKOPEHHOM JIBHXKCHHH
Pemrenue 3a1au Ha pacueT KOOPAUHATHI U
nepeMenIeHus! TPH MPSIMOTUHEHHOM 1
PaBHOYCKOPEHHOM JIBHDKCHHUH
[lepemernienue Tena npu nNpsSIMOJIMHEHHOM 1
PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HauyalbHOU



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4

CKOPOCTH

JlabGopaTtopHas padbota Ne 1 "Onpeznenenue

bu6mmoreka [IOK

10 YCROpeHHs Teita np panonCKop eHH?M https://m.edsoo.ru/ff0adb18
JIBM>KCHUH 110 HAKJIOHHOM IJIOCKOCTHU

1 PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH.
LleHTpOCTpEeMHUTEIILHOE YCKOPEHHE.
PaBHOMEpHOE BIKEHUE IO OKPYKHOCTH.

12 ITepuona u yactora obpamenus. JInnelinas u
yTJI0Basi CKOPOCTH.
OTHOCHTENBHOCTH ABMKEeHHS. [ToAroTOBKA K

13 KOHTPOJILHOHM paboTe 1Mo TemMe
«MexaHHYeCKOS JBHKCHUEC.

14 KonTponbnas padora Ne 1 mo teme

«MexaHu4decKkoe IBHKEHUE

B3aumopeiicteue Tei (19 4)

NuepunaneHbie cuctemsl oTcuera. [IepBbii

bubmuoreka [JOK

15 3akoH HproToHna. BekTop criibl https://m.edsoo.ru/ff0ae612
16 Bropoii 3akoH HeroTona. bubnuoreka [IOK
PaBHOpelicTBYIOIIIAA crta https://m.edsoo.ru/ff0ae72a
17 Tpernii 3axkon HerotoHa. [IpuHimn bubnnoreka [JOK
CYNEPIIO3ULIUHU CUIT https://m.edsoo.ru/ff0ae982
18 Pemenue 3a1a4y Ha MpUMEHEHNE 3aKOHOB bubnuoreka [IOK
Herorona https://m.edsoo.ru/ff0aeb6c
19 CBo0OoHOE TIaZICHHE Te
20 Cuna ynpyroctu. 3akoH ['yka Etil:s?;lrz?:;szgr?/}:anecaZ
21 Pemenue 3amad mo reme «Cuita ynmpyrocTu



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

99 JlaGopatopHnas pabora Ne 2 «OnpeneneHue bubnuoreka [IOK
YKECTKOCTH TPy KUHBI https://m.edsoo.ru/ff0aee28

bubmuorexa [JOK

23 Cua Tpeiis https://m.edsoo.ru/ff0af738

bubmuorexa [JOK

24 Pemenue 3amau mo reme «Cuita TpeHUSD» httos://m.edsoo.ru/ff0afa26

o5 Jlaboparopnas padota Ne 3 "Omnpenenenue bubnmoreka [JOK
kod(puimenTa TpeHUs CKOIbKEHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3amaq mo teme "3akonsr HeroToHA. bubmuorexa [JOK

26
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ffOafb8e

97 Cuna Ts5KecTH ¥ 3aKOH BCEMUPHOTO bubnnorexa [HOK
TATOTEHUs. Y CKOPEHUE CBOOOHOTO MaCHUS https://m.edsoo.ru/ff0af044
Ypok-koH(pepenus "JIBMKEHHE TSI BOKPYT

28 rpaBuTalinoHHoro neHTpa (CoaHeuHas
cuctema). ["amakTukun"

29 [IepBas kocMu4ecKas CKOPOCTb. bubnuoreka [IOK
HesecomocTs n neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuabHON TOUYKH.

30 AbcomoTHO TBEpI0€E Teno. PaBHOBecHe bubnuoreka [IOK
TBEPJIOTO TENA € 3aKPEIVIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpAaIICHUS
MowmenT cunsl. LienTp Tsxectu. Pemnenue

31 3a1a4 o teme "MomeHT cuibl. LleHTp bubmmorexa [IOK

| https://m.edsoo.ru/ff0b02b4
TSKECTH

39 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe bubnnoreka [JOK
"BzanMopaencrBue Tea" https://m.edsoo.ru/ff0b0408

33 KonTponpHas padota Ne 2 1o Teme bubmmoreka [JOK



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

"BzanMonaencrBue Tea"

https://m.edsoo.ru/ff0b06ec

3akonbI coxpanenus (12 u)

Nmnynbe Tena. UMmnynbe cuiibl. 3aKoH

bubmuorexa [JOK

34 COXpaHeHIA HMHyHBC? - Ynpyroe https://m.edsoo.ru/ffOb07fa
HEYyNpyroe B3auMoIeCTBHE
35 Pemrenue 3anau no teme "3akoH coXpaHeHUs bubnmoreka [JOK
uMmiyJbsca" https://m.edsoo.ru/ff0b096c
36 PeaxTtuBHOEe nBmkeHue. Pakersl.
bubnnoreka [JOK
37 Mexanudeckas paboTa U MOIITHOCTh httos://m.e dsogru ——
38 Pabota cuibl TsKeCTH, CUIIBl YIIPYTOCTH U bubnnorexa [HOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota Ne 4 «Onpenenenue
39 pabOThI CHITBI TPEHUS TIPH paBHOMe?HOM
JBUKEHHUH TeJa MO0 TOPU30HTAIBHON
MTOBEPXHOCTH»
40 Cs13b HEpruu U padoTsl. [loTeHInanbpHas
JHEpPTUs
41 Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
KUHETUYECKON DHEPIUun https://m.edsoo.ru/ff0b0c32
42 3aKOH COXpaHEeHHs SHEPTUU B MEXaHUKE
43 Jlabopartopnast pabora Ne 5 «3yuenue bubnmnoreka [JOK
3aKOHA COXPAHEHHUS YSHEPT UM https://m.edsoo.ru/ffOb12fe
44 Pemennie 3a1a4 Ha 3aKOH COXPaHEHHUSI
MEXaHUYECKOU SHEPTUH.
45 Kontponbras padota Ne 3 mo Teme «3aKoHBI

COXpaHEHHSD»



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

Pa3nen 2. Mexanuveckne koJjie0anus u BOJIHBI (14 1)

Mexanuueckue koJyedanus (6 4)

KonebartenbHoe ABMKEHUE U €T0 bubnmoreka [JOK
46 1
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
47 3aryxaromue Konebanus. BeiHyX/IeHHBIC 1 bubnnoreka HOK
KoJjiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
48 MareMaTuuecKkuil ¥ Mpy>KMHHBIA MasiTHUKA 1
49 [IpeBpareHne SHEPTUr IPU MEXAHUUECKUX 1
KoJIeOaHMSIX
Jlaboparopuas paborta Ne 6 «Onpenenenue
50 Y4aCTOTHI U IIEPHOJIa KOJICOAHHH Py KUHHOTO 1 1 bubmorexa [JOK
pHOA Py https://m.edsoo.ru/ffOblaec
MasITHUKa»
JlabopaTopnas padora Ne 7 «IIpoBepka
51 HeSaBI:/ICI/n\IZOCTI/Ipne HoJa Kone(?aHHIl“z rpy3a 1 1 bubmorexa [JOK
PHOA Py, https://m.edsoo.ru/ff0b197a
MOJIBEIIICHHOTO K HATH, OT MacChl Tpy3a»
Mexann4yeckue BOJHbI. 3BYK (8 1)
Mexanndeckne BOTHBI. CBOMCTBA
52 MexaHudeckux BojH. [IpogonbHbIe U 1 bubmorexa HOK
e e https://m.edsoo.ru/ffOb21fe
MOTICPEYHBIC BOJTHBI
53 Jlnuna BosHbI. CKOPOCTh pacipoCTpaHEHUS 1
BOJIH
54 Ypok-koHpepeHnus "MexaHndeckue BOTHBI 1
B TBEpOM Tene. CelicMuueckue BOIHbI"
55 3ByKk. PacnipocTpanenne u oTpakeHue 3ByKa 1
56 I'poMKOCTB 3BYKa M BBICOTA TOHA. 1
AKycTHYEeCKHUI pe30HaHC
57 VYpok-koudepenius "YIpTpa3ByK u 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

nHOPa3BYK B IPUPOJIE U TEXHHUKE"

https://m.edsoo.ru/ff0b23ca

58

59

[ToaroroBka K KOHTPOJILHOM PabOTE MO TEME
"Mexanudeckue Kouedauus 1 BOJIHbI"

Kontponbnas padota Ne 4 o teme
"Mexannyeckue KoiaedaHus 1 BOJIHE!"

1

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

Pa3jen 3. DiieKTpoOMarHuTHOE MoJie U JIEKTPOMATHUTHBIE BOJIHBI (10 1)

MaruutHOe 1ojie. MarHuTHOE I10oj1€ 3eMIIH U

60 €ro 3Ha4YeHHe IS KU3HU Ha 3eMIIe. 1
OO0HapyxeHHnEe MarHUTHOTO TIOJIS TI0 €T0
61 JEHCTBHIO Ha JIEKTpUuyecKuii Tok. [IpaBuito 1
JIEBOM PYKH.
WNHaykiust MarHUuTHOTO 1oJisl. MarHuTHBIN
62 IMOTOK. 1
63 SIBneHue ANEKTPOMATHUTHON UHAYKIUU. 1 bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe
Hamnpasiienne MHIyKIIMOHHOTO TOKa. [IpaBuio
64 Jlenta. 1
Onektporereparop. CrocoObl MOTyYeHUs
65 ANEKTPUYECKON SHEPTUU. DIEKTPOCTAHIIUN HA 1
BO300OHOBIISIEMBIX UICTOYHHKAX SHEPTUU.
DNEeKTPOMarHuTHOE TOJIe.
66 DJIeKTPOMAarHuTHLIE BOJIHLI. CBOMCTBA 1 bubnnorexa LIOK
P ' https://m.edsoo.ru/ff0b2abe
AIEKTPOMArHUTHBIX BOJIH
67 VYpoxk-konpepenuus "llkana 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b2abe

3JIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue
AJICKTPOMArHUTHBIX BOJIH JUIsI COTOBOM
cBs3n"

https://m.edsoo.ru/ffOb2fe6

68

69

Pemenue 3aaa4 Ha OINpCACIICHUC YaCTOThI U
JJINHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

DneKTpOMarHuTHas MpUpo/ia CBETA.
CxopocTts cBeTa. BomHoBbIE CBOMCTBa CBETa

Pa3nen 4. CBeroBble siBjeHus1 (7 1)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

70

71

72

73

3aKOHbI pacIpOCTPAHEHUS CBETA.
[Ipenomnenue cBera. PU3NYECKUI CMBICH
[I0Ka3aTeJsl PEIOMIICHHUS.

ITonnoe BHYTPCHHEC OTPaKCHHUEC CBCTA.
Hcnonp3o0BaHue MOJIHOIO BHYTPCHHCTO
OTpaXXCHUA B OIITUYCCKHUX CBETOBOAAX

Jlaboparopnas padota Ne 8 "MccnenoBanue
3aBHCHMOCTH YTJIa IPEIOMIICHHUSI CBETOBOTO
Jy4da OT yIJia MMaJIeHUusl Ha TpaHule "BO3ayX-

CTEKJIO
Ypok-koHpepennus "Vcnomp3oBanue
MIOJIHOTO BHYTPEHHETO OTPaKEHMUSI:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSI3b"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b38c4

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3c5¢c

74

JInn3elr. Onrruyeckast CUiIa JIHH3EL
[TocTpoenue n3o0paxeHuil B JIMH3aX

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3f2c

75

76

Paznoxenue 6enoro ceera B criekTp. ONBITHI
Herorona. CnokeHne CleKTpajabHbIX IBETOB.
Jucnepcus ceera

VYpok-npakTukyMm "BoaHOBBIE CBOMCTBA

bubnmoreka [JOK
https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0c0f4c

CBeTa: nucrepcus, uHTepepeHIus u
mudpakmus"

Pa3nen 5. KBanToBble siBjieHus (16 4)

Hcenyckanue v norjomeHnue ceera aroMom (3 4)

OmnbiThl Pesepdopna u nimanerapuas Moaelns

bu6mmoreka [IOK

77

aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
79 Hcnyckanue U MorjouneHe cBeTa aTOMOM. bubmmorexa [IOK

KBantsl. JIuHeiyaThie CIEKTPHI

https://m.edsoo.ru/ff0cl144c

Ctpoenue atomHoro siapa (6 4)

80 PannoakTuBHOCTH M €€ BUJIBI bubmmorexa [JOK
a a https://m.edsoo0.ru/ff0c1672
81 Crpoenune atoMHoOrO0 sinpa. Hykinonnas bubnnorexa [HOK
MOJIETIb https://m.edsoo.ru/ff0c18ac
bu6mmoreka [IOK
82 P Y
a/IM0aKTUBHEBIE MpeBpalieHus. M30Tonsl https://m.edsoo.ru/ffoc1ald
83 Pemenue 3agau nmo teme: "PagnoakTUBHbBIE bu6mmorexa [IOK
IIpeBpalicHus " https://m.edsoo.ru/ff0clb4a
84 [Tepuon monypacnazna
85 Ypok-koHpepenus "PagnoakTuBHbIC bubnmnoreka [JOK

HU3JIy4CHUA B [IpUpOAC, MCIUILIUHE, TeXHUKE"

Anepubie peakuun (7 4)

https://m.edsoo.ru/ff0c2126

86 S nepHbie peakiy. 3aKOHbI COXpaHEHUs

3apsAa0BOTr0 U MaCCOBOI'0 YUCEIT

3Hepr1/151 CBs31 ATOMHBLIX SJICP. CBs13b MacChl
" DHCPIrun

87

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1c58

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



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
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

88

Pemenue 3anau no teme " nepusle peakuun’

89

90

91

Peakuuu cunTe3a u ieneHus siep.
Ncrounuku sHeprun CoaHua U 3BE37
Ypok-koudepenus "SnepHas sHEpreTUKA.
JlelicTBUS paliOaKTUBHBIX U3JIYUYECHU Ha
JKHBBIE OpraHu3MbI"

[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
"DIEeKTPOMAarHUTHOE MOJIE.
DneKTpoMarHuTHeIie BOJHbL. KBaHTOBBIE
SIBJICHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1e88

bubmuorexa [JOK
https://m.edsoo.ru/ff0c223e

92

KonTponbhas padota no teme
"DJIeKTPOMAarHUTHOE TIOJIE.
DneKTpOMarHuTHhIE BOJHBL. KBaHTOBBIE
SIBJICHUS "

Pa3nen 6. Ctpoenue u 3Boounsi Beesennoii (5 1)

COCTaB, CTPOCHUC U ITPOUCXOKICHUC

93 Comnaeunori CUCTEMBI.

94 Bosnpmme mmaneTsr COTHEYHON CUCTEMEL.

95 Mautsie rnadgeTsl COJTHEYHON CUCTEMBEL.
Crpoenue, nznyuenus u sBoiroiius CosHIa U

96 3Be3.

97 Crpoenue u 3Boonus BeeneHHoil.

Paznen 7. IloBTOpuTe 1bHO-00001AO NI MOAYJIb (5 1)

98

IToBTrOopenue, o6o0mmenue. Pemenune

bu6mmoreka [JOK


https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

pacyeTHBIX U KaYEeCTBEHHBIX 3aJ1a4 110 TEME
"TemnoBsie npouecch”

https://m.edsoo.ru/ff0c2572

[ToBTropenue, o6o0menue. Pabora ¢

99 TEKCTaMH 10 TeMe "3aKOHBI COXPaHEHUs B 1 bubmmorexa LIOK
" https://m.edsoo.ru/ff0c2d6a

MEXaHHUKE

100 [ToBTOpenue, o600meHne. Pabora ¢ 1 bubnnoreka HOK
tekctamu 1o TeMe "Konebanus v BoHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Padora ¢ 1 bubnmoreka [JOK
TekcTamu 1o TeMme "CBEeTOBBIE ABJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTropenue, o600menue. Pabora ¢

102 TekcTamu 1o Teme "KBaHToBas u simepHas 1
¢uznka"

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOINYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O NTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» ®usmka, 7 xknace/ [epoimkun .M., Banos A.U., Akiimoneproe obmectBo «M3narensctBo «IIpocBenienner»

» dusuka, 8 kiacc/ [epeimkua A.B., O01ecTBO ¢ OrpaHUYEHHOM 0TBETCTBEHHOCTHIO «/[[PODAY; AknimonepHoe o61mecTBo «M3mareascTBo
«ITpocsemienne»

» Gusuka, 9 xnacc/ [eppimkua U.M., I'yrhuk E.M., BanoB A.U., [TlerpoBa M.A., Akiimoneproe obmectBo «M3natenbctBo «IIpocsemnieHuey

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

7 KITIACC..

1.Ileppimkun A.B., I'yrauk E.M. ®@usuka. 7 xinacc. — M.: Ipocda, 2017

2. ®usuka. Tectsl. 7 knacc (aBropel: H. K. Xannanos, T. A. XaHHaHOBA).

3. ®usuka. CamocTosTeNbHBIE U KOHTPOJIbHBIE paboThl. 7 kiacc (aBTopsl: A. E. Mapon, E. A. Mapon). — M.: [lpoda, 2016
4, ®dusuka. [lunaktrnueckue Mmarepuaisl. 7 kiaacc (aBTopel: A. E. Mapon, E. A. Mapon). — M.: [lpoda, 2014

5. ®usuka. COOpHHUK BOIIPOCOB U 3a1a4. 7 kiacce (aBTopsl: A. E. Mapown, E. A. Mapon). — M.: JIpoda, 2017

8 KIIACC

HMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU UHTEPHET
http://school-collection.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://www.physics-regelman.com/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://www.e-science.ru/physics
http://yos.ru
http://nuclphys.sinp.msu.ru
http://kvant.mccme.ru/
http://somit.ru



