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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa mo (u3KMKe HAa YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS COCTaBJIE€HA Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUI K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Dusuka.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU TIPaMOTHOCTH OOYYaroIIMXCS W OpraHu3alui0 HM3y4yeHHs (U3UKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMe mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenvera B peamusanuu  TpeboBanuii PI'OC OOO K TUIAHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha yPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs.

[Iporpamma 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepuala 1o rojam
o0yueHust (1Mo Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YYECHHUS] TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.

[Tporpamma no ¢usuke pazpaboraHa ¢ LENbIO OKa3aHUS METOJMYECKON MOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

Ou3rKa SIBIAETCS CUCTEMOOOPA3YIOIIUM JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PM3UYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHUpa, TPEAOCTaBISET HambOosee SICHble 00pa3ibl NPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUs, TO €CTh CII0C00a MOTYUYeHUs JOCTOBEPHBIX 3HAHUH O MUE.

OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM M HHTEpeca K Hayke Yy
oOyyJaronuxcs.

N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJEHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYyUYHYI0 TPaMOTHOCTD:

®HAYYHO OOBSACHSATDH SBJICHUS;

® OLICHUBATh ¥ IOHUMATh OCOOCHHOCTH HAyYHOT'O MCCIIEIOBAHUS;

®HTEPIPETUPOBATh JAHHBIE W HCIHOJb30BaTh HAyuyHbIE J0Ka3aTelbCTBA IS
MOJTy4€HUs BHIBOJIOB.

[lenu wm3yueHus: (QU3MKKM HA YpPOBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuu, pealu3ymoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble IMPOTrpaMMbl,
yTBepka€HHONW pemeHneM Komnermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henu nzyvyenus GpU3NKH:

® IpHOOPETEHNE HHTEPECA U CTPEMIICHHSI 00YUAIOIINXCsl K HAYYHOMY U3YUYEHUIO TPUPOJIbI,

pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

epa3BUTHE TMPEJCTaBICHUH O HAydHOM MeToJe TMO3HaHMs U (opMHUpoBaHUE

HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPY>KAIOLIUM SIBICHUSM;
¢ popmMHUpoBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa H3yueHHUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



¢ popmupoBaHUE TPEICTaBICHUNA O poiu (PU3MKU U Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHl;
®pa3BUTHE TPEACTABICHUI O BO3MOXKHBIX cdepax Oyaymeidl mnpodeccuoHaTbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalibHEHIIeMy 00yYeHHIO B 3TOM
HalpaBJICHUH.
JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3a1a4:
¢ IpOOpETeHNE 3HAHUIM O AUCKPETHOM CTPOSHHUH BEUIECTBA, O MEXaHUYECKUX, TETJIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
eIpuOOpPETeHHEe yMEHHUH ONHUCBhIBATH U OOBSACHATH  (U3UYECKUE  SBJICHHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
®OCBOCHHE METOJIOB pELICHHUS NPOCTEHIIMX pacy€THBIX 337ad C HCHOJIb30BAHUEM
buznyecKkux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4;
® pa3BUTHEC YMEHUI HAOIIOAATh MPUPOIHBIC SIBIICHUS U BBITIOIHSATE OIBITHI, 1a00paTOPHEIC
paboThl U SKCIIEPUMEHTAIBHBIE MCCIEIOBAHUS C HCIOJIB30BAHUEM H3MEPHUTENbHBIX
npuOOpoOB;
® OCBOCHHE TpHEMOB pPaboThl ¢ uH(pOpMammel (HU3MYECKOTO COJCpIKAHUS, BKITHOYAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHATU3 W KPUTHUECKOE
OLICHUBaHKE WH(OPMALINU;
© 3HAKOMCTBO O cepamu mpodhecCHOHATBLHON NesTeIbHOCTH, CBA3aHHBIMU ¢ (DPU3UKOMH, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAaHHBIMU Ha JOCTHKEHUSIX (PU3HMUECKON HAYKH.
Ha u3ydenue ¢uzuku (6a30Bblii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro 0OpazoBaHUs
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4YUTeNb JAejaeT BbIOOp MpOBEACHHs J1a0OpaTOpHBIX paboOT H
OTIBITOB C YUYETOM MHIUBUIYAJIbHBIX OCOOEHHOCTEN 00Yy4arOIINXCsl, CIIUCKA SKCTIEPUMEHTABHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O TOCY/apCTBEHHOIO SK3aMeHa 110 (PU3UKeE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUU OKPYKAKOIEr0 MUpPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3HYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@dusnueckue BenuuuHbl. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHocTs U3MepeHuil. MexayHapogHas CHCTEMa €IMHHIL.

Kak ¢u3uka u npyrue ecrecTBeHHble HAyKH H3y4yaroT NMpHpony. EcTecTBEHHO-HayuyHBIN
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
(bu3nUecKuX SABJICHUN C OMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIJIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOpsl U IpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopuwvie padbomot u onvimeol.

1. Ompenenenue HEHBI JeICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHU.

N3mepenune 00bEMa KUIKOCTU U TBEPJOTO TENa.

Onpenenenue pasmMepoB MaJbIX TEIl.

N3mepenne Temmneparypbl HpU IOMOLIM YXUAKOCTHOTO TEPMOMETpa M JaTdnKa
TEMIIEPATYPHI.

e wnN

6. IlpoBeneHue wuccieqoBaHUS IO TMPOBEPKE THUIMOTE3bI: JAIBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHMH BelleCTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYJbl, MX pa3Mepbl. OMBITHI, JIOKAa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JlBmkenne yacTui] BemectBa. CBSI3b CKOPOCTH JBMIKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxkenue, auddysus. BzaumopaelicTBue dYacTUIl BEIIECTBA: MPUTSHKEHHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH ©  TBEPIBIX
(KpHCTAUTMYECKUX) Teld. B3aMMOCBS3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WUITU OTTAKMBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomut u onvimol.

1. OrmeHka guamMeTpa aToMa METOO0M PSIOB (C UCIOIb30BaHueEM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITh IO 0OHAPYKEHUIO AEUCTBHSI CUIT MOJICKYJISIPHOTO MTPUTSKEHUS.

Paznen 3. /IBuskeHue U B3aUMOeiiCTBUE TeJl.



Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacu€r myTu u BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepuctuka B3aumojerctBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cuiia Tsokectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaOmroneHue MeXaHU4eCcKOro JBUKECHHUS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJl.
5. CpaBHeHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopuwvie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B YKHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpezneneHue cpelHEN CKOPOCTH CKOJbXEHHUS OpycKka WIM IIapuKa 110 HAKJIOHHOMN
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsKeHMs (AedopMaiiiu) NpyxKUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COIPHUKACAOIINXCS TOBEPXHOCTEN.

Pa3neu 4. /laBnenne TBEPABIX Teul, ;KUAKOCTEN U ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEIMUEHUSI J1aBlieHus. [aBnenue raza. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava napneHus TBEPABIMU TEIaMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
riyOunbl.  'mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBnudeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe namieHue. [IpuumHBI CylIecTBOBAaHUS BO3TYLIHON
obonmouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHUCUMOCTh
aTMOC(EepHOTO JaBJCHHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl ans u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnasanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraronyecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.
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3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYXEHHOM dYacTH Tela |
MJIOTHOCTHU KHUIAKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAaHUE WM TMOTPYKEHUE TeJl B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTb
4acTH TeJla.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH Ha TeEJO, MOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIBI, NEUCTBYIOLIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpy>XKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYHpPOBAHUE JIOAKM M OIpeleieHue e€
Ipy30I0AbEMHOCTH.

Paznen S. PaboTa 1 MOIIHOCTB. JHEPrus.
Mexanudeckast pabota. MOIIHOCTb.
[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBmiio paBHOBecHs

pplyara.

[Ipumenenue npaBuiia paBHOBECHUS! pbluara K OJOKY. «30J0TOE MPaBUIIO» MEXaHHUKHU.

KIIJ mpocTsix MexaHu3MoB. [IpocTbie MeXaHNU3MBbI B OBITY U TEXHHKE.
Mexannueckass SHeprusa. Kunetndeckas W mnoreHuuainbHas 3Heprus. lIpespaieHue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B APYTroi. 3aKOH COXpaHEHUs YHEPTHH B MEXaHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuwie pabomsl u onvimot.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHUS pblyara.
3. HMsmepenne KII/] HakIOHHON MIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTHUH.
8 KUIACC

Pa3znea 6. TemyioBbIe SIBJIEHH.

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO--KMHETHYECKOM TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MoOJEKyd. OMbIT, NOATBEPKIAIOIIME OCHOBHBIE MOJIOKEHUS
MOJIEKYJISPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammnyeckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUs. TeroBoe
pacUIMpEeHHe U CKaTuhe.

Temmeparypa. CBs3p TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKCHHUS YaCTHII.
Braytpennss osueprus. CrnocoObl W3MEHEHWs BHYTpPEHHEH OJHEpPruu: TeIuionepeaadya u

COBCPHICHUC paGOTBI. BI/II[I:I TCILIONCpCAaYn: TCILNIOMPOBOAHOCTh, KOHBCKINA, U3JTYUCHUC.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBieHue M OTBepJeBaHHUE KPUCTATUIMUECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPY>KAIOIIEH CpPEIbl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JBHIKEHUS.

Habmonenue nuddysun.

HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHust Tel.

W3menenue gaBiaeHus ra3za npu U3MEHEHUH 00bEMa U HArpeBAaHUU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMIepaTypsl.

Buael Terionepenayu.

Oxtax/ieHre Py COBEPIIEHUH PabOTHI.

HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaMH.

W Nk WNE

. CpaBHeHUE TEMI0EMKOCTEN Pa3INYHBIX BEILIECTB.

[
= O

. HaOmroienme kureHust.

=
N

. HabmroieHue mocTostHCTBa TeMIEpaTyphl MPH TUIaBIICHUH.

13. Mojeny TemIOBBIX ABUTaTeNIe.

Jlabopamopuwie pabomsl u onvimot.

1. OnbIThI O OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO TIPUTSIKEHUSI.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

3. OMmpITH IO Ha6J'IIO)IeHI/IIO TCIIJIOBOT'O paCIMPEHUs ra3osB, JKUIKOCTEHN U TBép)IBIX TCII.
4, Onpez[eneHI/Ie JAaBJICHUS BO3yXa B OajutoHe mIpuna.
5. OHBITLI, ACMOHCTPpUPYIOIIUE 3aBUCHUMOCTb [JdaBJICHUA BO3AyXa OT €ro o0bEMa u

HarpeBaHUs UM OXJIAKICHHUS.
6. IlpoBepka THMOTE3bl JIMHEWMHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIiepaTyphl.
7. HaGnronenue u3MeHEeHHs] BHYTPEHHEH DHEPTHH Tella B pe3ysbTare TeIulonepenadn u
paboThl BHEITHUX CHIL
8. HccnenoBanue siBieHUs TEIIIO0OMEHA TPU CMENIMBAHUH XOJIOIHOM U ropsiuei BOAbI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW NpU TEIJIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenue yaeabHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapEHUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXXKHOCTH BO3/IyXa.
13. Onpenenenune yaenbHOM TEIUIOTHI TUIaBJIEHUS JIb/IA.
Paszpen 7. DiiekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
OnekTtpuzanusi Ten. J[Ba poma 3IEeKTpUUECKUX 3apsoB. BzaumojelicTBre 3apsyKEHHBIX
ten. 3akoH KyioHa (3aBUCHMMOCTb CHUJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TEN OT BEITUYUHBI
3aps70B U PACCTOSTHUSI MEKY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTH 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToKa. McTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
ITocnenoBarenpbHOE U apaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOro ToKa. 3akoH Jkoyns—JIeHna. DiekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoOe mMoJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoW  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUYECKOW HHEPrUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa pojia 2JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TElL.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
OneKTpocTaTU4ecKast HHIYKIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKH U TUDIIEKTPUKH.
MopenupoBaHu€e CUIOBBIX JTMHUH 3JIEKTPAYECKOTO IOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBbIii pa3psn.

. I3mepeHne CHiIbl TOKa aMIIEPMETPOM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMPAKCHUSA BOJIBTMCTPOM.

=
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. PeoctaT u MmarasuH conpoTUBICHUN.

. B3aumozeiicTBre NOCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX 110JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
O 00 N O »n

. MaruuTHoOe nosie Toka. DIeKTPOMarHur.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBIeHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnpiTel Dapanes.

. 3aBUCUMOCTb HaMpaBJIE€HUs] MHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro BO3HUKHOBEHUS.
. DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

N NN NN
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Jlabopamopmnwvie padbomwt u onvimol.

OnbITH IO HAOJIIOACHUIO STCKTPU3ALUH TEJ HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JIS HA IPOBOJIHUKU U AUDIIEKTPUKH.

COopka u mpoBepka padOoThI JEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJiupoBaHHUe CUIIbI TOKA.

H3mepeHue u peryiupoBaHKe HaMPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSKEHUS Ha PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  DJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHarna.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUN NpU IMOCIEAOBATEILHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka npaBuiia Juisl CUJIbI TOKA NP NapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UYIIErO Yepe3 Pe3UCTop.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTU CUJIbI TOKA, UAYLIETO Yepe3 JaMIO4yKy, OT HalpsHDKeHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBatens.

14. UccnenoBaHre MarHUTHOIO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MarHUTOB.

15. I3y4yeHre MarHuTHOTO IIOJISI TOCTOSHHBIX MAarHUTOB MNpU UX OOBEAMHEHUU H
pa3JiesieHun.

ok wnNRE

16. HccnenoBanue AEMCTBHS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMO/IEHCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTYIIIKE.

18. N3ydeHue neicTBUs MAarHUTHOIO 1071 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurarenbHON yCTaHOBKH.

21. OnbITEl 10 HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMAarHUTHOM WHAYKLMU: HCCIEI0BaHUE
W3MEHEHUH 3HAaYCHUs U HaIlPaBJIEHUS MHIYKIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe apmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHHs. PaBHOMEepHOe mpsMonMHENHOe aBMkeHue. HepaBHoMmepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla INPH HEPABHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMonuHelHoe aBrkenne. CBoOoHoe mageHne. OmbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpyXHOCTH. [lepuon u wacrora oOpamienus. JIluneitHas u
yIJIOBast CKOPOCTH. LIEHTpOCTPEMUTENIEHOE YCKOPEHHUE.

IlepBerit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpertuit 3akoH Herotona. ITpuHiun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CHJIa TPEHHUS CKOJIBKEHUS, CUJIa TPEHUs
[IOKOS1, APYT'Ue BUIbI TPECHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHsA. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHOH OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec tena. M3smeHenne umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanuueckass pabota ¥ MOIIHOCTh. PaboTta cui TspkecTH, ynpyroctd, TpeHus. CBs3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJia, IMOAHATOrO HaAd IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanbpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaGmroeHne MexaHu4eCcKoro JIBUKEHHUs TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHME IIyTEW U TPACKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIIbHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPSIMOIMHEWHOTO IBUKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaOmroneHue nBHXEHHUS Tela 110 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa « Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKEHHH OTHOCHUTEIIFHO KaOMHETa (PH3UKH.
3aBUCHUMOCTb YCKOPEHHMS TeJla OT MaccChl TeJla U IeUCTBYIOIIEH Ha HETO CHUJIBI.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJICHCTBUY TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUH TEll.

12. CoxpaHeHue UMITyJIbCca IPU HEYIPYIOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMITyJIbCca IIPU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JBM)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEprUU pU CBOOOJHOM MaICHUH.

16. CoxpaHeHne MEXaHNYECKOW YHEPTHH NPH IBUKEHUU TeJla MOJ] IeHCTBUEM NPY>KUHBI.

Jlabopamopmnwvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roOHa U JaJbHEHIIEr0o paBHOMEPHOTO ABM)KEHHUS
IIapUKA UK TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBXKEHHUS OpycKa WM JBHXKEHHS IapuKa I0
HAaKJIOHHOM INIOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Tejla NPU PABHOYCKOPEHHOM JBMKEHHM IO HAKJIOHHON
MJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumores3bl: €CIM TPH PABHOYCKOPEHHOM JBWKEHHHM O€3 HayalbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psiJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBanume 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHIJIBI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodppuImeHTa TPECHUS CKOIBKCHHUS.

8. Omnpenenenue XKECTKOCTH MPYKUHBI.



9.

10.

11.

Onpenenenne pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla IO
TOPU30HTAIILHON TOBEPXHOCTH.

Onpenenenne pabOThl CHIIBI YOPYTOCTH HpU THOABEME Tpy3a C HCIOJIB30BaHUEM
HEMOJIBUYKHOTO U MOJABHXKHOTO OJIOKOB.

W3ydeHnue 3aKk0Ha COXpaHEHUSI SHEPTUU.

Pa3nea 9. Mexannveckue Koj1e0aHUsI M BOJIHBI.
KonebarenbHoe npuxenue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHU: HEPHOA, 4acToTa,
aMIMTyna. MaremMatudecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamieHue sHeprum Ipu

K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxaeHHble kojeOanus. Pesonanc. MexaHnueckrue BOJHBI.
CBolicTBa MEXaHUYECKHUX BOJH. HpOIIOHBHBIG " MOICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. MIHpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue konebaHuM TeI MO IEUCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. HaGmoaenue kosie0aHuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HalGnronenue BEIHYKICHHBIX KOJIEOAHUN U pe30HAHCA.

4. PacnpocTpaHeHUE MPOJOJIBbHBIX U MONEPEYHBIX BOJH (Ha MOJEINN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHYeCKUH pe30HaHC.

Jlabopamopuwvie padbomot u onvimol.

1. OmnpeneneHue 4acTOTHI U MEPUOIA KOJIEOaHUN MAaTEMAaTUYECKOTO MAasITHHUKA.

2. OmpezaeneHue 4acTOThI U MEPHOA KOJIeOaHUN MPYKUHHOTO MasiTHUKA.

3. HccnemoBanue 3aBUCHMOCTH TEpHoOJa KOJeOaHUI MOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH TIEpHOJIa KOJIEOAHHUM MPYXHHHOTO MAasTHUKAa OT MacChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH TepHoOAa KoJeOaHW Tpy3a, MOJBEHIEHHOTO K HUTH, OT
Macchl rpys3a.

6. OnbITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TIEpHOJa KOJIEOAHWH MPYKUHHOTO
MasTHUKA OT MAaCChl TPy3a U KECTKOCTHU MPY>KUHBI.

7. W3mepeHue yCKOpeHHUs! CBOOOHOTO TaJCHUSI.

Pa3nes 10. D1eKTpOMarHuTHoOE 110JIe M JICKTPOMATHUTHBIEC BOJIHBI.
DJIEKTPOMAarHUTHOE ToJie. DIJIEKTPOMarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkana 3eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomut u onvimol.

1.

I/IBYI-ICHI/IC CBONCTB QJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIIBIO MOOHUJILHOTO TGHC(I)OHB..

Pa3znea 11. CBeToBLI€ IBJICHHUS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsiMmonvHelHOE pacmpoCTpaHEHHE CBETa.
3atmenus CosHia u JIynsl. Otpaxenue cBera. [mockoe 3epkao. 3akKOH OTpa)KE€HHUsI CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHCTO OTPAXXCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OmnrTuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opyKkocTs U JaIbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

W Nk WDNE

[IpssMoHEITHOE pacpocTpaHEeHHE CBETA.

OTpaxeHue CBeTa.

[Tomrydenue n300pakeHUld B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

OnTuyeckuii CBETOBO/I.

Xox myueil B cobuparolieii JInH3e.

Xop J1ydeil B paccenBarolei JIMH3E.

[Toryuenue n300pakeHUii ¢ TOMOILBIO JTUH3.

[Mpunun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens rnasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. [Tomydenue 6e710ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwvie padbomot u onvimeol.

1.
2.
3.

No vk

Hccenenopanne 3aBUCHMOCTH YTJIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla MaJIeHHs.
N3yuenne xapakTepUCTUK U300pakeHUs MpeMETa B IIIOCKOM 3€pKale.
Hccnenosanne 3aBUCUMOCTH yTIJIa MPEJIOMIIEHHs CBETOBOTO JIyda OT yIJja IaJeHusl Ha
TPaHUIIE «BO3yX—CTEKIIO».

[Monyuenue n300paskeHUil C TOMOLIBIO COOMPAIOLIEH JINH3BL.

Omnpenenenne GOKyCHOTO pacCTOSHUS U ONTHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHHM Yepe3 IBETOBBIE
(UIBTPBIL.

Pa3nea 12. KBanTtoBble sIBJIeHHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpoeHHE aTOMHOIO sapa.
Hyknonnas wmonens aromHoro sapa. Mszoronel. PaavoaktuBHble mnpeBpamieHus. llepuon
noyiypacmnaaa aTOMHBIX sJIep.

SnepHbie peakiyy. 3aKOHbI COXpPAaHEHUSI 3apsSA0BOI0 U MAacCOBOIO YHCEN. DHEPTUs CBA3H
aToMHbIX siiep. CBs3b Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUS paAMOAKTUBHBIX U3TYUYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwnNRE

CHGKTPBI H3JTYy4YCHHA U IMOTTIOMICHUS.

CrexTpsl pa3IuyYHbIX T'a30B.

CnexTp BoaOpoa.

Hab6mronenue TpekoB B kamepe BuibcoHa.

PaboTa cuéTrunka HOHU3HPYIOMINX U3TyUCHUN.

Perucrpanus u3iaydeHus IpUPOIHBIX MUHEPAJIOB U MPOJAYKTOB.



Jlabopamopmnwvie padbomwt u onvimol.

1. HaOmro/ieHue CIUIOMIHBIX U JIMHEHYATHIX CIEKTPOB U3JIy4YEHUS.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY IyTH (110

dboTorpadusim).

3. HMsmepenue paguoakTUBHOTO (hoHa.

IToBTOpHTENIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA ~ MOAYJIb TpPEAHA3HAYeH IS CUCTEMaTH3aluu |
0000111eHUsT TPEAMETHOTO COJIEPKAHUS U OTBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3YUYCHUN
BCEro Kypca (pu3MKH, a TakkKe JUIs MOArOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
busuke U1t 00yJarOIIMXCs, BRIOPABIIMX ATOT YUCOHBIN MPEAMET.

[Ipy wu3ydyeHUHM JAHHOIO MOJYJS pEAlu3yIOTCd M CHCTEMAaTU3UPYIOTCS — BUIbI
JESATEIIbBHOCTH, Ha OCHOBE KOTOpBIX oO0ecneuyuBaeTcs JOCTUKEHHE IPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX Pe3yJlbTaTOB 00ydeHHs, (HOpMHUpPYeTCs €CTECTBEHHOHAY4YHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICJIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMHU OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOTYYCHHBIC 3HAHUS,
pelaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U KCIIEPUMEHTANIbHbIE.

[TpuHIMNIHATBHO AEATEIHHOCTHBIA XapakTep NaHHOTO pa3zelia pealn3yeTcs 3a CUéT Toro,
YTO 00YyYaIOLIUECs BBIOIHSAIOT 33/1aHUs, B KOTOPBIX UM IpeAaraercs:

Ha OCHOBE IOJIyYE€HHBIX 3HAHUI paclio3HaBaTh U HAy4YHO OOBSACHATH (PU3HUECKUE SABJICHUS
B OKpPY’KarolIeH MPUPOAE U TOBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAay4YHbIE METOJbI HCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHWCIE IS
MPOBEPKHU THIIOTE3 U MOTYUYCHHS TEOPETUUYECKUX BBHIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HamOOJE€€ BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOrO HCMOJIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPrUUM HAa OCHOBE
3aKOHA MPEBPALICHUS U COXPAHEHHSI BCEX M3BECTHBIX BUIOB YHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenne Qu3MKu Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHMsI HAmpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMIPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbrate wu3yueHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuarorerocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNIHOCTHBIE PE3YIbTAThl B YACTH:

1) maTpMoOTN4€eCKOro BOCIIUTAHUS

— MpOSBIICHHE UHTEPECA K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (hr3nyeckoi
HayKU;

— IICHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCUICKHUX YUEHBIX--(H3HKOB;

2) rpaIaHCKOI0 M 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKJIEHHUH OOIIECTBEHHO 3HAUYUMBIX M ATHYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKEHUH (PU3UKU;

— OCO3HaHHE BAXKHOCTU MOPAJIbHO--3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

— BOCHPUATHE ICTETHYECKUX KA4eCTB (PM3MYECKON HAyKH: €€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAaHHE IEHHOCTU (U3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTAa IO3HAHWS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENUIIEH COCTABIISIIOLIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JIF0003HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATOMOTYYHS:

— OCO3HaHME LIEHHOCTHU 0e30macHoro obpasa *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH MpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpPaHCIOpPTe, Ha J0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 000pPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— cpopMUPOBAHHOCTH HaBbIKA pediIeKCHU, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY M TaKOro
XK€ MpaBa y Jpyroro 4ejoBeKa;

6) TpynoBOro BocnuTaHus:

— aKTHBHOE y4yacTHe B pEIIeHHM MPaKTHMYECKHX 33/1a4 (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJIbHOW HaIpaBIEHHOCTH,
TPeOYIOMIMX B TOM YHCJI€ U (PU3NIECKUX 3HAHUIA,

— UHTEpeC K MPAKTUYECKOMY U3yUEHHIO MPO(eccHii, CBI3aHHBIX C (PU3UKOM;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

— OpHUEHTalus Ha TNpUMEHeHHe (PU3MUECKUX 3HAHUM [Js pelieHus 3a7ady B OO0JIACTH
OKpY Karollel cpenbl, MIIAHUPOBAHUS MOCTYIKOB M OIIEHKHM UX BO3MOXHBIX IOCIEICTBUN
JUISL OKPYKAIOIIEH Cpeibl;

— 0CO3HAHME TII00aHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel X pelIeHus;

8) ajanTannu K N3MEHAIOIMMCH YCJIOBUAM COLMATBHON U NPUPOAHOM Cpebl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBIOJHEHMHM HCCIEIOBAaHUA U TPOEKTOB
(bu3nyecKoil HaNpaBIECHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTHX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€pE3 MPAKTUUECKYIO JEATENBHOCTD;

— noTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHWH, B TOM uucie (OpMYIMpPOBATH HJEH,
MTOHSITHSL, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSX;



® — OCO3HaHHE JCPUIIUTOB COOCTBEHHBIX 3HAHUA U KOMIIETCHTHOCTEH B 001acTH (PU3HKH;

® — IUIAHMPOBAHUE CBOETO PA3BUTHUS B MPHOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

® — cTpeMJIEHUE aHAIU3UPOBAThH U BBISABIISITH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOJb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKAa CBOMX JEHWCTBUMH C YYETOM BIIMSHUSA Ha OKPYKAIOIIYIO CpELy, BO3MOKHBIX
rJ100aMbHBIX OCTIEACTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocss OyayT cGOpMUPOBAHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHUBEPCAJIbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJIbHbIE YUeOHBIE ICHCTBHS, PETYIISATUBHBIC YHUBEPCAIbHbBIC YUeOHbBIE IEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble Joruyeckue geiicTBus:
® BBISIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHbIE IIPU3HAKU OOBEKTOB (sIBJICHUI);
® YCTAHABJIMBATh CYIIECTBEHHBIH NMPU3HAK KIACCUPHUKAIMHA, OCHOBAHUS Il 000OIIECHHS 1
CpaBHEHMS;
® BEISIBJIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PAacCMaTPUBAEMBIX (haKTaX, JAaHHBIX U
HAOJII0JICHUAX, OTHOCALIMXCS K (PU3UUECKUM SIBJICHUSIM;
® BBISIBJISITh [TPUUMHHO--CJIEICTBEHHBIE CBSI3U IpPU H3yYEeHUU (U3MUYECKUX SBICHUM H
IIPOLIECCOB, JieNaTh BBIBOJABI C MCIOJIb30BAHUEM JEIYKTUBHBIX W WHJYKTUBHBIX
YMO3aKII0YEeHNU, BbIIBUTATh TUIIOTE3bI O B3aUMOCBSI3X (PU3NUECKUX BEIUYNH;
® CaMOCTOSITEJIBHO BBIOMpATh CIIOco0 pemieHust yueOHoW (u3nyeckoit 3aauu (cpaBHEHUE
HECKOJIbKUX BAapUaHTOB pEIIEeHHUs, BbIOOp Haubojee MOAXOSAIIEro ¢ Y4ETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).
ba3oBble Hcciien0BaTeIbCKUE NeHCTBHA !
® 1ICI10JIb30BATh BOIIPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMUS;
® [IPOBOJIUTH IO CAaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY ONBIT, HECIOXKHBIN (U3NUECKUit
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHHE (PU3UYECKOTO SIBICHUS;
® OIICHMBATh Ha MPUMEHHUMOCTh U JIOCTOBEPHOCTh HH(OPMALMIO, MOJYyUYEHHYIO B XOJ€
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;
® CaMOCTOSITENBHO (POPMYITHPOBaTH 000OIEHUS U BHIBOJIBI IO pe3ysIbTaTaM MPOBEIEHHOTO
HaOJII0IeHNs, ONIBbITA, UCCIICOBAHMS;
® [IPOTHO3UPOBATh BO3MOXKHOE JalibHENIIee pa3BUTHE (PU3NYECKUX IPOILIECCOB, a TaKXKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.
PabGora ¢ undopmanmeii:
® [IPUMEHATh PA3IUYHBIE METObl, MHCTPYMEHTBI M 3alpochl NpU MOHUCKE U OTOOpe
nH(pOpMaLlMU WIN JaHHBIX ¢ YUETOM IpeaIoKeHHON yueOHoM pusnueckoit 3a1auu;
® AHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh HWH(GOPMALMIO PA3TUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;



® CaMOCTOSITEILHO BBIOMPATh ONTHUMAIbHYIO (GopMy TMpeACTaBiICHUS HHPOPMAIMH U
WLTIOCTPUPOBATh pElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMH, WHON
rpadukoif 1 UX KOMOMHAIIHSIMH.

KoMMyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ e CTBHUS:

®B X0J¢ OOCYXIEHHS YYeOHOrOo MaTepualia, pe3yJbTaToB JabopaTOpHBIX paboT u
IPOEKTOB 33/1aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJIepKaHUEe 0JIaroKeIaTelIbHOCTH OOIIEHHS;

® COMOCTABIIATh CBOUM CYXICHHA C CYXICHHSAMU JPYTUX YYacCTHUKOB JHAJOra,
00OHapYKUBATh Pa3IMYKE U CXOJCTBO TIO3HIINH;

® BEIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

eIyOJIMYHO  TPEIACTABIATH  PE3YJIbTAThl  BBIMOJHEHHOTO  ()U3WYECKOTO  OIBITa
(9KCIIepUMEHTa, UCCIICIOBAHHUS, TIPOCKTA);

® [IOHUMAaTh U KCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONH U UHIUBUAYAILHOW paOOThI TIPU
pELICHUH KOHKPETHON (PU3UYECKOM MPOOIEMBI;

e [[PHHUMATh IICJIM COBMECTHOW JCSTEIBHOCTH, OpPraHMW30BBIBATH JEHCTBHA 1O €€
JOCTIDKEHUIO: PACIPEeNIATh PO, 00CYKIAaTh MPOILECCH U PE3yJIbTaThl COBMECTHOM
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

® BEITMIOJIHATH CBOIO 4YacTh Pa0OTHI, JOCTHrasi KadeCTBEHHOTO pe3yjbTaTra MO CBOEMY
HATPABIICHUIO U KOOPJAHHUPYS CBOU JICUCTBUS C IPYTUMHU WICHAMH KOMAaH/IbI;

® OIICHMBATh KaueCTBO CBOETO BKJIAZa B OOIIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSITEIHHO
c(OpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHBIC YHUBepCaJbHbIe y4eOHbIE 1eiICTBHA

Camoopranusanus:

® BBISIBJISITH NMPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOLUX AJIsl pelIeHUs
(bu3nyecKuX 3HaAHMI;

® OPUEHTUPOBATHCS B PA3IMUHBIX MOAXO0JAX NPUHATUSA pelIeHUHd (MHAMBHUAYaJIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUN IPyIIoif);

© CaMOCTOSITEJIBHO COCTaBJIATh ANTOPUTM pelleHuss (U3MYECKOM 3ajaud WM IUIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBAaTh MpejaraéMble BApUAHThI PEILICHUM;

e Jlen1aTh BHIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, SJMOLHOHAJIbHBII HHTEICKT:

® 1aBaTh a/ICKBaTHYIO OLIEHKY CUTYyalluM U IIpe/ylaraTh IJ1aH €€ N3MEHEHHUS,

© O0BSICHATD NMPUYUHBI JOCTHXKEHUS (HEIOCTHXKEHHsI) Pe3yIbTaTOB AEATENIbHOCTH, J1aBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHMBIIUXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3YJIbTATA LIEJIN U YCIOBUAM;

® CTaBUTH ce0s HAa MECTO JIPyroro 4ejoBeKa B XOJ€ CIOpa MM JUCKYCCHUHM Ha HAy4YHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

eIpU3HABATh CBOE MpaBO HA OMMOKY MpH peHieHHH (GU3UYECKUX 3agad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.



INPEAMETHBIE PE3YJIBTATbBI

K xoHuy oOyuenuss B 7 Kjacce IpeIMETHbIE Pe3yibTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTh y OOYHAIOLINXCS YMEHU:

® CTIOJIB30BATh  MOHATHA: (U3MYECKHME W XUMHYECKHE SIBJICHHSA, HAONIOJICHHE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYyJa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEHCTBYOIAas cwia, aedopmanus (ympyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

e pa3nuyath SABICHUA (IUQQy3Hs, TEIIOBOE TBM)KEHUE YACTHUI[ BEIIECTBA, PaBHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUSA, B3aMMOJICHCTBUE Tell, PABHOBECHE
TBEPABIX TEJI C 3aKpeIUIEHHOW OChIO BpAalleHMs, Iepefada JaBleHUs TBEPIbIMU
TEJIaMHU, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBieHHE, IIJIaBaHUE TEeJl, IPEeBpalLeHus
MEXaHUUYECKOW SHEPIUi) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

® pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MYECKHUX SIBICHHH B OKPYXKAIOIIEM MHpE, B
TOM 4yHcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPhl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHUCTBUE CWIBI TPEHHS B NPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYary B Teje YelOoBeKa, IPU 3TOM IEepeBOIUTHh INPAKTUUECKYIO 3a]ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

® OIIMCHIBATh M3YYECHHBIE CBOMCTBA Tel M (PU3MYECKHUE SBIICHUS, MCIONb3Ys (PU3NUECKHUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MyThb, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YNPYTOCTH, CHUJa TSDKECTH, BEC Tesa, CUila TPEHHUs, JaBJIEHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHWdeckas pabora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAs SHEPrHs), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCTIOIb3yEMbIX BEINYMH, UX 0003HAYEHUS U €TUHUIIBI
(Gu3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEH
(bU3UUECKUX BEIUYUH;

® XapaKTepU30BaTh CBOMCTBA Tell, GU3NYECKUE SIBICHUS U IIPOLECCHI, UCTIONb3Ysl MpaBuiIa
CJIOKEHHMsI CHJT (BJIOJIb OJIHOM MpsiMoit), 3akoH ['yka, 3akoH [lackansd, 3akoH Apxumena,
MpaBUJI0O paBHOBecHUs phiuara (OJ0Ka), «30J0TO€ TIPABUIIO» MEXAaHHWKH, 3aKOH
COXpAaHEHHMsSI MEXaHMYECKOW SHEPrHM, NMPH 3TOM JaBaTh CIOBECHYIO (hOpPMYJIHPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTUYECKOE BBIPAKEHMUE;

© 00BSCHATH (PU3NYECKHUE SBJICHMUS, POIIECCH] U CBOICTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallUll  IPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUUMHHO-
-CJIE/ICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOH Ha
1-2 wu3yueHHBIX CBOiicTBa (U3MYECKUX SBICHUHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

epemath pacu€THblE 3a7auyd B 1—2 JEWCTBUS, HCIONB3YyS 3aKOHBI U (HOPMYIIBI,
CBs3pIBalOIMEe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJadu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYINBI U



IPOBOJIUTH PAacy€Thl, HAXOAUTh CIIPABOYHBIC JAHHBIC, HEOOXOAMMBIE IJISI PEIICHUsS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOTYYSHHOHN (hPU3NYECKON BEIMUHHBI,

® pacro3HaBaTh NpoOJIEeMbl, KOTOPbIE MOXHO PEIIUTH MPHU MOMOIIHN (PU3NIECKHX METOJIOB,
B OIMCAaHUM HCCIENOBAHUS BBIJACIATH IPOBEPSIEMOE MPEANOIOKEHUE (TUIIOTESY),
pasinyaTth ¥ MHTEPIPETUPOBATh IOJIYUYEHHBIH pe3yJsbTaT, HaXOIUTh OIIMOKH B XOJ€
OIIBITA, JIENaTh BBIBOBI I10 €I0 PE3ysbTaTaM;

® [I[POBOJIUTH OMBITHI 1O HAOIIOJCHUIO (PU3UYECKUX SIBICHUH WM (PU3NYECKUX CBOWCTB
Tesl:  (OPMYJIMPOBATH IPOBEPSIEMblE NPEINONOKEHUsA, COOUPATh YCTAHOBKY U3
IPEIOKEHHOT0 000PYI0BAaHUS, 3aIIUCHIBATH XO/1 OIBITAa M POPMYJINPOBATH BHIBOJIBL;

® BBIIIOJIHATH INPSIMBIE M3MEPEHUSl PACCTOSHHUSA, BPEMEHHU, MacChl Tela, 00bEMa, CHUJIBI U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
NOKa3aHus IPUOOPOB C YUETOM 3aJJaHHOM a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUH;

® [I[POBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (M3NYECKON BEIUYMHBI OT APYroi ¢
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBHXKYILErOCs
TeJla OT BPEMEHU JBMKEHMSI TeJa, CHJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMIAIN
CONPUKOCHOBEHMSI TeJ, CUJIbl YIPYTOCTH OT YAJUHEHMS MPYXKUHBI, BBITAIKUBAIOLIEH
CHIIbl 0T 00bEMa TNOrpyKEHHOM YacTW Tela M OT IUIOTHOCTU OJKUIKOCTH, €&
HE3aBUCHUMOCTHU OT IUIOTHOCTU Teja, OT IJIyOWHBI, Ha KOTOPYIO MOIPY>KEHO TeJoO,
yCIIOBUM IJIaBaHUS TeJ, YCIOBUHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOrO WCCIEeNOBaHMSA, COOMpaTh YCTAaHOBKY M BBINOJHATH
U3MEpEHUs], Cenys MpeIOKeHHOMY IUIaHy, (PUKCHPOBATh PEe3yJIbTaThl IMOIy4eHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOaull M TpaduKoB,
JIENIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

® [IPOBOJUTH KOCBEHHbIE HW3MEpPEHUs (U3NYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPJAOrOo Tela, CWIA TPEHUSI CKOJBXKEHHS, JaBJIEHUE BO3/AyXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOIIAs Ha MOTPYKEHHOE B KUAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl NpPeasIoKEHHON
UHCTPYKIMU: IIPU BHIMOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUE€HUE UICKOMOM BEIMYUHBI;

ecoOMIOaTh MpaBWiIa TEXHUKU O€30MacHOCTH TNpu pabore C J1abOpaTOPHBIM
000pyI0BaHUEM;

e yKa3blBaTh NPUHLUIBI JEHCTBHS TNPUOOPOB U TEXHUYECKMX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

® XapaKTepu30BaTh MPUHIHUIIBI IEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOpOH Ha MX OMUCAHUS (B TOM YHUCIE: MOAMMIHHUKH, YCTPOHCTBO BOJOIPOBOJA,
THJIPABIUYECKUN Mpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOW HAcoC, apeoMerp),
UCIIOJNIb3YSl 3HAHUSI O CBOMCTBAaX (PU3MYECKUX SIBICHUH U HEOOXOAMMbIE (PU3NUYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

®IPUBOJUTH MpUMEPbl  (HAXOAUTh HH(GOPMALMI0O O TpUMepax) MPAKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMU U TEXHHYECKUMH YCTpOICTBaMu,
COXpaHEHMs 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXaloIlIei cpeae;



® OCYIIECTBIATh OTOOpP HUCTOYHMKOB HHGopManuu B VIHTepHETE B COOTBETCTBHH C
3a/IaHHBIM IIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINUXCS 3HAHUN U IYTEM CpPaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISTh HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTHBOPEYHBON
WJIH MOET OBITh HEJIOCTOBEPHOIA;

® [ICII0JIB30BATh IPH BBINOJIHEHUN YYEOHBIX 3aJaHHMi Hay4YHO--TIONYJSPHYIO JUTEPaTypy
(U3HYECKOTO COJEp)KAHUs, CIPABOYHBIE MAaTepUANbI, pecypchl ceTtu HHTepHeT,
BJIQJIeTh MpUEMAaMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpMAIUU U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

® cO3/1aBaTh COOCTBEHHBIC KpaTKUE MUCHhMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
HMCTOYHUKOB MH(POpMAIMK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMyOJIUYHO AeNaTh
KpaTKHe COOOIICHHSI O pe3yJIbTaTax MPOCKTOB MM YYEOHBIX HCCICIOBAHUMN, IPH 3TOM
IrpaMOTHO HWCHOJb30BAaTh HM3YYCHHBIM MOHATUHHBIA anmapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYILJICHUE ITPE3EHTALIUEH;

®[IpU BBLINIOJTHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUI paclpenensTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUM C MIOCTABJIEHHBIMU 33/1a4aMH, CIEAUTH 32 BBHIITOJIHEHUEM TUIaHA
NEHCTBUI, aNeKBAaTHO OICHUBATH COOCTBCHHBIH BKJIAQJ B JCATCIHOCTH TPYIIIIBI,
BBICTPANBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAIOIIUX.

K konny oOydenus B 8 KJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

® ICTIOJIb30BaTh TOHSTHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE IBMKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIIICHHBIA U HEHACBIIEHHBIN MMap, BIAKHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
1oJie, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUI TOK, MarHUTHOE
oJie;

e paznuaTh SBJICHHS (TEIUIOBOE pACIIMPEHHE M CKaThe, TeIvionepenaya, TEIIoBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, WCHApeHHe, KOHJIEHCAllUs,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIyYEHHUE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBHE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBUE
MarHuTOB, JAEHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIKS) TIO OINHUCAHUIO0 HMX XapaKTEepPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECcKOe SBICHUE;

® pacro3HaBaTh MPOSIBICHUE M3YyUEHHBIX (U3NYECKUX SBICHUH B OKPYJXKAIOIIEeM MHUpE, B
TOM 4Hciie (u3nyeckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KalWUISIpHBIE SIBIICHUS B NPHUPOAE, KPUCTAUIBI B Mpupoje, uziaydeHue CounHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeETa,
JJIEKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, IONSIPHOE CHUSIHHE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 337a4y B Y4EOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHI,

® OITMCHIBATh M3YUYEHHBIE CBOWCTBA TeNl W (DU3WUECKUE SBIICHUSI, UCIIOIB3Ysl (HU3UUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI DSHEPrus, KOJIUYECTBO TEIIOTHI, YJEIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, YJelbHAs TEIUIOTa TIUIABJICHHS, VYJCIbHAs TeIioTa
napooOpa3oBaHus, yIeldbHAas TEIUIOTa CTOPaHUsI TOTUTMBA, KOA(DQPHUIIMEHT IMMOJE3HOTO
JEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO3AYyXa, AJIEKTPUUECCKUN



3apsii, Cuja TOKa, OHJIIEKTPUYECKOE HAMNpsHKEHUE, COMPOTHUBIICHUE IPOBOJIHHKA,
YAEJIIbHOE CONMPOTUBJICHUE BEIIECTBA, pa00Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA), IPU
OMKMCAHUU TPABWIBHO TPAKTOBAaTh (DU3MYECKHI CMBICI HCHOJIB3YEMbIX BEJIHYUH,
0003HaYCHHS U €IUHUIIBI (PU3NYECKUX BEIMYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIINE
JAaHHYI0 (PU3UYECKYI0 BEIMYHMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEIHYNH;

® XapaKTepU30BaTh CBOWCTBAa Tell, (UIUYECKUE SIBICHUS U TIPOIECCHI, HCIIOIb3YS
OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETHUYECKOM TEOPUM CTPOEHHUS BEILIECTBA,
MPUHIUIT CYTEPIIO3UIIMK ToJied (HAa KavyeCTBEHHOM YPOBHE), 3aKOH COXpaHCHUS
3apsiga, 3akoH OMa i ydacTka 1enu, 3akoH Jlxoyns—JIeHia, 3akoH COXpaHEHUS
SHEPruM, MPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M 3alKCHIBATH €T0
MaTeMaTUYECKOE BbIPAXKEHNUE;

© 00BACHATH (PU3MUECKHE MPOLIECCHI U CBOICTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYAaIIHi
MPAKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBIABIATH MPUUYMHHO-CIEICTBEHHBIE CBA3H,
CTpOUTh OOBsICHEHHE M3 |—2 JOrMYecKkux IIaroB C OMOpod Ha 1—2 WU3y4eHHBIX
CBOMCTBA (PM3NYECKUX SABJICHUM, (PU3NICCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemiath pacuy€THBIC 3amayd B 2—3 JIGHCTBHUSA, HCIOJIB3YS 3aKOHBI M  (HOPMYIIHI,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBL: Ha OCHOBE aHallu3a YCJIOBUSA 33aJa4yu
3aIlMChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JIAHHBIX ISl PELICHHS 3aJ1a4u,
BBIOMpATh 3aKOHBI 1 ()OPMYJIbI, HEOOXOIUMEIC JIJIsl €€ PEIIeHUs, TPOBOAUTH PACUETHI U
CpPaBHHBATh MMOTYYCHHOE 3HaYeHHE (PU3NUECKON BEIMUYUHBI C U3BECTHBIMU JaHHBIMU;

® pacCIlO3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIMTh MPU MOMOIIH (PU3UYECKHX METOJIOB,
UCIIONb3ysl OIMCAHUE WCCIIEOBAHUS, BBIICIATh IPOBEPSIEMOE IPEAIIOIOKEHUE,
OLICHHUBATh MPABUJILHOCTH MOPAJIKA IIPOBEAECHUS UCCIIEI0BAHUs, 1€TaTh BbIBOJBI;

® IPOBOMUTH OTMBITHI IO HAOIOIEHUIO (PU3UUECKUX SIBICHUN WU (DU3UIECKUX CBOMCTB TEJ
(KanmWJUISIpHBIE ~ SIBIGHUS, 3aBUCUMOCTh JIaBJIEHHUS BO3AyXa OT ero oObéMa,
TeMIEpaTypbl, CKOPOCTH MPOIECCA OCTHIBAHUS M HArPEBAaHMS MPU U3ITYYEHUHU OT IIBETA
u3Nyyaromel  (mornomaromieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TeMIepaTypbl JKUJIKOCTH U IUIONAAM €€ TIIOBEPXHOCTH, DJIEKTpU3alus Tel U
B3aWMO/JICHCTBUE AIEKTPUUECKUX 3apsAJIOB, B3aMMOJICHCTBUE MOCTOSHHBIX MarHuTOB,
BHU3yaJu3alys MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, AEHCTBUSI MAarHUTHOTO TTOJISI
Ha MPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHuTa, CBOMCTBA DSJIEKTPOJIBUIATENS
MOCTOSTHHOTO TOKa): (OpMyIHpOBaTh MPOBEPSEMbIE MPEANONOKEHUs, COOHpaTh
YCTAaHOBKY U3 TMPEUIOKEHHOTO OOOPYJIOBaHHWSA, OMHUCHIBATH XOJ OMNbITA W
bopMyITUpOBaTh BHIBOJIBI;

® BEINIOJIHATH TIPSMBIE M3MEPEHHUS TEMIEpPaTypbl, OTHOCUTEIBHOM BIAXHOCTU BO31yXa,
CHJIBI TOKA, HAIpPSDKEHUS C HWCIOJIB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3MYECKUX BENUYMH, CPAaBHHUBATh PE3YJIbTAaThl W3MEPEHUN C Y4E€TOM 3aJTaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

® IPOBOANTH HMCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYMHBI OT JIPYroM C
UCTIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBHCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOMIAN TONEPEYHOTO CEUYEHUSI U YAECIbHOTO COMPOTUBIIEHUS BEIIECTBA
MPOBOJHYKA, CUJIBI TOKA, UAYILIETO Yepe3 MPOBOJAHUK, OT HAIPSKEHUS HA MPOBOJIHHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEIBPHOTO U MapajuleIbHOTO0 COEIMHEHUM IPOBOJHUKOB):
IUTAHUPOBATh MCCIICOBAHKUE, COOUPATh YCTAHOBKY W BBHIMONHITH U3MEPEHUS, CIEIys



IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YJIbTATHI MOJYYEHHOH 3aBHCHUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 pPE3yJIbTaTaM HCCIIeIOBAHMUS;

® [IPOBOJIUTh KOCBEHHbIE H3MEpeHHUs (U3NYECKUX BENUYMH (yAeTIbHAs TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

ecoOmoiaTh TpaBWJIa TEXHUKH Oe3omacHOocTH mpu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;

® XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOpPOM Ha MX ONUCaHMA (B TOM YHUCIIE: CUCTEMa OTOIUIEHHUS JOMOB, TMTPOMETP,
napoBast TypOWHA, aMmIepMeTp, BOJBTMETP, CUETYMK OIEKTPHUUECKOW HSHEPIuH,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTeNbHBIE AJIEKTPOIPUOOPH (TIpUMEpHI),
JIEKTPUUECKUE MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JEKTPOJABUIraTEdb HNOCTOSHHOTO
TOKa), WUCIONb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SABICHUA U HEOOXOAUMBIE
¢uznyecKkue 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA W HW3MEPUTENbHBIE NPUOOPHI T10
CcXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEOCcTar), COCTaBIIATh
CXEMBI 3JIEKTPUYECKHX LIeNeH ¢ MOCIeOBaTEeIbHBIM U MapauIeiIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

®[IPUBOANTH TPHUMEPHl (HAXOOUTH HMH(POpPMAIMIO O TpUMepax) MPAKTUYECKOTO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0e30macHOCTH NpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpAaHEHMs 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKaroIleH Cpeae;

® OCYIIECTBIIATH MMOMCK MHPOpMAIUU (pU3NYECcKOro coaepkanus B VHTepHeTe, HA OCHOBE
UMEIOIMXCA 3HAHUM M MyTEM CpPaBHEHHUsS JIOMOJHUTENIBHBIX HCTOYHHMKOB BBIJEIATH
UHPOPMALINIO, KOTOPast SBJISIETCS MPOTUBOPEUNBON MITH MOXKET OBITH HETOCTOBEPHOM;

® ICTIOJIh30BaTh NPY BBHINMOJHEHUH YYEOHBIX 3aJaHUi HAYYHO--TIOMYJIAPHYIO JHTEPATYPY
(GU3NIECKOTO CO/epKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJETh NMpHEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHWs WHGPOpPMANUU W3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

®C03/1aBaTh COOCTBEHHBbIE NHUCbMEHHBIE M KpaTKUE YCTHBIE COo0OLIeHus, o0o0Imas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UYECKOTO COJAEP)KaHUs, B TOM YHUCIIE
nyOJMYHO  MPENCTaBIsATh  Pe3yJbTaTbl IMPOEKTHOW WM  HCCIEN0BATEIbCKOMN
JeSITeITHHOCTH, TIPH 3TOM TPAaMOTHO HCIIOJIb30BaTh W3yUEHHBIN MOHSATHIHBIA armapat
Kypca (pU3UKH, CONPOBOXK/IATh BHICTYINIEHUE MTPE3CHTAIHEH;

®IIpU BBHINOJHEHUH YYEOHBIX NPOEKTOB W UCCIEAOBaHMNA (PU3MUYECKUX MPOIECCOB
pacrpenenaTe 00s13aHHOCTH B TpyIIe B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CIIEIUTh 32 BBIOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTHPOBAThb €ro, ajeKBaTHO
OLICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIMIBI, BBICTPAWBATh
KOMMYHHUKATHBHOE B3aHMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTD Pa3pemiaTh KOHMIUKTHI.

K xonuy oOyuenus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 6a30BOM YpPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHUH:

® ICTIIOJIb30BATh IOHATHUA: CHCTEMa OTCY€Ta, MaTepualbHas TOYKA, TPACKTOPHUS,

OTHOCHUTEJILHOCTh MEXaHMUECKOTO JBMKEHUS, nedopmanus (ynpyras, miacTudeckas),



TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEpErpy3Kd, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHWYECKUE KOJNIeOaHWsl W  BOJIHBI, 3BYK, WH(QPa3ByK ¥  YIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pYKOCTbh U
JAIbHO30PKOCTh, CHEKTPbl HCIyCKaHUS W MorjiouleHus, anbpa-, Oera- U ramma-
U3IIy4eHUS], U30TOIIbI, SACPHAst SHEPreTHKA;

e pa3yinyaTh SBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJIUHEHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOIHOE MaIeHUE TN, PABHOMEPHOE
JBWKEHHE 110 OKPY>XHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe U BBIHY)KJIEHHBIE KojeOaHus), pPe30HAaHC,
BOJIHOBOE JBWXKEHHUE, OTpaXCHUE 3BYKa, NPSIMOJMHEMHOE PacIpOCTpaHECHHE,
OTPa)KEHUE U NPEJIOMIICHHE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTECTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JHMHEHUYATOr0 CIEKTpa H3IY4YECHHUS)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKHUX SIBICHUN B OKpY’KaroleM mupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTIIUBHI, JBIDKCHUE TUIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPIraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LIyHAaMH, 3XO, I[BE€Ta Tel,
ONTHYECKUE SBIICHUS B  TPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIbTPAPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIyYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyYCHHUE TMPUPOJHBIX MHUHEPAJIOB,
NEeiCTBUE PaIOaKTUBHBIX M3TYYEHHI HAa OPraHU3M 4YeJoBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B YUeOHYIO, BBIJACISATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUM;

® ONIUCHIBATh M3YYECHHBIE CBOMCTBA TeN M (PU3WYECKHE SBICHUS, HCIONB3Ys (PU3ndecKue
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpPEHHE, MepeMEIIECHNE, yTh, YIJIOBAasl CKOPOCTh, CHJIa TPEHUS, CHUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMIYIbC
CHUJIBI, MEXaHWYECKass paboTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ TIOBEPXHOCTHIO 3€MJIH, TOTCHIIHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TMOJHas MeXaHWYecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHH CMBICT HCIOJIB3YyEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO BEIUYHHY C JPYTUMH BEITUYUHAMH, CTPOUTH
rpaduKu H3yuYeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYUH;

® XapaKTepU30BaTh CBOMCTBA TeJl, (PU3UUECKHE SIBICHUS U TPOIECCHI, MCIOIB3YS 3aKOH
COXpAHEHUs HHEPruHu, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPIO3ULIUU CHUJI,
MIPUHITATT OTHOCUTETLHOCTH [ anmuies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAXCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHCHHS 3apsI0BOTO U
MacCcoBOTO UHCEN TMpU SACPHBIX peakUMsX, NOpU ITOM JaBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMATHYECKOE BHIPAKCHHE;

© 00BACHATH (PU3MUECKHE MTPOLIECCHI U CBOICTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyallHi
MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATh IPUUUHHO--CIEICTBEHHBIE CBS3H,



CTPOUTHh OOBSCHEHHE M3 2—3 JIOTHYECKHUX IIIaroB C OMOpPOM Ha 2—3 H3yYCHHBIX
CBOMCTBA (PU3MUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacuéTHbIE 3a/a4M (ONUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHUM), UCIIOIb3Ys
3aKOHBI U (POPMYJIbI, CBSI3bIBAaIOIIME (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIN3a
YCIIOBUSL 3a/ladydl 3allUChIBaThb KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOUINE WU
n30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE IJI PEIICHUs,
OPOBOIUTH PACUYEThl M  OICHMBATh PEATUCTUYHOCTh IOJTYYEHHOTO 3HAYCHUS
(U3HYECKON BETMIMHBL;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB,
UCTIONB3Ysl OIMCAaHWE WCCIENOBAHUSA, BBIJACIATh IPOBEPSEMOE IPEAIOIOKECHHE,
OLICHUBATh IMPABWJIBHOCTH IOPSIKA IPOBEIEHUS HCCIEAOBAHUS, JeNaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3yJIbTAaThl HAOIIOIEHUN U ONBITOB;

 [I[POBOJIUTH OIBITHI 110 HAOIOJICHUIO (PH3UUECKUX SBJICHUN WA (PU3HMYECKUX CBOUCTB TEI
(u3yueHue BTOpOro 3akoHa HpIOTOHa, 3aKOHA COXpaHEHHS SHEPTUU, 3aBHCHUMOCTH
nepuo/ia KojebaHuil MpyKMHHOTO MaATHUKA OT MAacChl rpy3a U KECTKOCTHU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbl MAJIBIX KOJIEOaHHH, MPSIMOJIMHEHHOE PacpOCTpaHEeHNE
CBETa, paslioKeHHUE Oelloro cBeTa B CIEKTpP, U3YUYEHHE CBONCTB H300pa)keHHs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHHsI MpeAMeTa B colOuparomie IuH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYECHHS): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HaOOpa 000PyAOBaHMSI, OIMCHIBATH X0/ OIIBITA U
€ro pe3yJabTaThl, JOPMYITUPOBATH BHIBO/IBI,

® [IPOBOJUTH TMPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX H3MEPEHHH, Ompenenss CcpeaHee
3HaYeHHe H3MepseMoi BeNUYMHBI ((POKYCHOE pacCTOsHHUE COOUpAIOLIel JIMH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (I3MEpUTEILHOTO MPUOopa);

® [IPOBOJIUTh HCCIIEIOBAaHHE 3aBUCHMOCTEH (DM3MYECKHX BEJIMYMH C HCIOJIH30BAHUEM
OpSAMBIX W3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPEHHOM
NBIDKEHUH 0€3 HadalbHOH CKOPOCTH, TMepuojia KOJeOaHWH MaTeMaTH4ecKOoro
MasiTHUKa OT JUTMHBI HUTH, 3aBUCHUMOCTH yTJla OTPa)XCHHsI CBETa OT yrja MaJeHUs U
yria MpeioMJICHHs OT yIJia MajeHus1): IUIaHUpOBaTh MCCIEOBAHUE, CAMOCTOSTENHEHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yJbTaThl TOJNYYEHHOW 3aBHCHMOCTH
(GU3NUeCKUX BEIMYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOJABI MO PE3yiIbTaTam
UCCIIE/I0BaHMS;

® [IPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3NYECKHX BEIMYUH (CpeiHsAs CKOpPOCThb U
YCKOpEHHE Tejla IPU PAaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOJHOIO MaeHHUS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHUs] CKOJIBKEHUs, MeXaHHueckas padora u
MOIITHOCTh, YacTOTa M TEpPHOA KOJeOaHWH MaTeMaTHYeCKOT0 W TPYKHHHOTO
MasTHUKOB, ONTHYECKass Cujga coOMparomed JIMH3bI, PaTuOAKTUBHBIA (POH):
IUIAHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH
U3MEpEeHus, cleaysd NPeAsIOKEHHON MHCTPYKIUH, BBIYMCIATh 3HAYCHHUE BEMYMHBI U
AQHATM3UPOBATh TIOJIyYEHHBIE pE3yJNbTaThl C YYE€TOM 3aJaHHOM TIOTPEIIHOCTH
WU3MEPEHHUI;

ecoOm0laTh MIpaBUJIa TEXHUKM Oe3omacHOocTH mpu pabore ¢ 1abOpaTOPHBIM
00opyI0BaHUEM;

® pa3IM4yaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3UUECKUX MOJIEIeH: MaTepralibHas TOUKa,
abCoNMIOTHO TBEPAOE TEJOo, TOYEYHBIM MCTOYHHUK CBETa, Jy4, TOHKas JIMH3a,
TUTaHEeTapHasi MOZEIb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO SIPa;



® XapaKTepU30BaTh MPUHIIMIIBI JEHCTBHS U3yUYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOUCTB
C Omopod Ha HUX omucaHus (B TOM 4YHCIE: CHUIOMETP, NAaTYMKU IOJIOKEHUS,
pacCTOSHUS M YCKOPEHHSI, PAKeTa, 9X0JIOT, OUYKH, TIEPUCKOII, (pOTOAIapaT, ONTUIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuibcoHa), HCIONb3ys 3HaHUS O
CBOIcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUYECKUE 3aKOHOMEPHOCTH;

® 1ICII0JIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX TEXHUUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMUYECKUX MPOLECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMbI JUIsl IOCTPOCHHUS H300pakeHUN B IIOCKOM
3epKajie U coouparoiei JIuH3e;

®[IPUBOANTH MPHUMEPHl (HAXOOUTh HMH(POpPMAIMIO O TpUMEpax) MPAKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW XHM3HM s OOecredeHus
0€30MaCHOCTH TMpH OOpaIleHUH C NPUOOpPaMU W TEXHUYECKUMH YyCTPOIMCTBaMH,
COXpaHEHUS 370pPOBbsi M COONIOJIGHHWS HOPM SKOJOTHYECKOIO TIOBEACHHS B
OKpY’KaIoIIeH cpene;

® OCYILIECTBJIATh MOUCK MHpOpManMu (¢uznyeckoro cojaepxkanuss B VHTepHere,
CaMOCTOSITENIbHO (OPMYJIHPYS TOUCKOBBIM 3allpoC, HAXOMUTHh IYTH OIPEICICHUS
JIOCTOBEPHOCTH TIOJYYEHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAHUU W
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

® [ICII0JIB30BATh IMPH BBINOJHEHUN yYEOHBIX 3aJaHHUil HAay4YHO--TIONYJSPHYIO JTUTEPaTypy
(bu3NYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIQ/IeTh MpHUEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® CO3/1aBaTh COOCTBEHHBIE MMMCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(POpPMAIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KaHUS, NyOIMYHO MpPEeACTaBIsATh
pe3ynbTaThl NPOEKTHOM WIJIM MCCIIEI0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPAMOTHO
UCIOJIb30BaTh HM3YYCHHbIM MOHATUHHBINA ammapar M3ydyaemMoro pasnena (U3uKd U
COIIPOBOKIATh BBICTYIUIEHHWE IpE3eHTaled ¢ Y4ETOM OCOOEHHOCTEeH ayauTopuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHME

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kontpoabubie | IlpakTudyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3nes 1. ®uszuka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MHUpPa
bubmuorexa [JOK
1.1 ) - 2
MISHIE - Hayka O fipupone 0 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 0 1
VISHHCCICHE BEHHHHAL https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 0 1
CTECTBEHHOHAYYHBIM METO]1 TO3HAHUS httos://m.edsoo.ru/ 7416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHavyaibHble CBeeHUS] O CTPOEHHUH BellecTBa
bu6nmoreka [JOK
2.1 C 1 0 0
TPOCIHE BetecTRa https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 5 0 1 bubnmnoreka [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2 0 0
TPEraTHbIC COCTOAMMA BetlecTsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl
b K
3.1 MexaHu4uecKkoe OBIKEHUE 3 0 0 nomorexa IO

https://m.edsoo0.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

bu6mmoreka [IOK

3.2 Huepuis, Macea, MI0THOCT 4 ! https://m.eds00.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. Braet 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBiienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB
41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 0 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
Jlapietine xuakocTh > 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe faieHHe 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBue KUIKOCTH U I'a3a Ha MOrPYyKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. JHEpPrus
bu6nmoreka [JOK
>1 Pabora i MomEoCTS 3 ! https://m.edso0.ru/7f416194
bu6nmoreka [JOK
2 IT 1
> POCTBIC MEXAHHIIMBT > https://m.edso0.ru/7f416194
bu6mmorekxa [IOK
: M 4 1
>3 CXAHHACCKad SHEprid https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12



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 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne n/m P Kontpoannbie | IpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
Paznen 1. TensioBble siBjIeHUs
. bubmuorexa [JOK
1.1 7 0 0
CTpocHHe 1 CBOHCTBA BELLCCTB https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tella 7 0 1 bubnuoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOsSTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [IOK
2.3 M 6 1 15
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4
SMEKTPOMATHHTHAS HHYKIHS 0 0 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5



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 JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne n/m Kontpoannbie | IpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pasnen 1. Mexanuveckue siBJIeHUS
MexaHnndyeckoe JBUKEHHE U CIIOCOOBI €ro bubnuorexa [JOK
1.1 10 0 1
OIMCAaHUSA https://m.edsoo.ru/7f41a4a6
b K
1.2 BsaumoneiictBue Ten 20 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHe 10 0 3
KOHERL COXpaHEHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pasnen 2. Mexanuyeckne KoJ1e0aHUS U BOJTHBI
bu6mmoreka [IOK
2.1 M 0 7 0 3
CXAMMHACCIHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4ecKkue BOJIHBI. 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspen 3. DiieKTpOMarHMTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 0 9 bubnmoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbIe ABJICHUSA



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 pacIpOCTPaHEHHUS CBETa 6 2 bubmorexa [JOK
' pAcHpocTp https://m.edso0o.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 asnoskeHue 6eoro cBera B CIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
bubmuorexa [JOK
5.1 HcnyckaHue u MOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1
53 AACPHEIC peattid https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia101M I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 9 bubmmorexa [IOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIJMYECTBO YACOB I10 ITIPOTPAMME 102 27



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 IINTAHUPOBAHHME

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxa Kontpousbnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl

1 ®du3uka — Hayka o npupoje. ABneHus 1 0 0
MIPUPOJIBI
Ou3nyecKue sIBICHUS 1
Ou3nyecKue BEIUYUHBI U X U3MEpPEHUE 1
VYpok-uccnenosanue "M3mepenne

4 TEMIIEpaTyphl IIPU IIOMOIIM KHJIKOCTHOIO 1 0 1
TEPMOMETPA U AaTYMKaA TeMIepaTypsl”

5 Mertoasl Hay4yHOTO 1O3HaHUs. Onucanue 1 0 0 bu6nmoreka [JOK
(bU3UYECKUX SIBJICHUH C ITOMOIIBIO0 MOJIEIIEH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoBanue "[IpoBepka rumoTe3s:

5 JATBHOCTH MOJETA IIapUKa, MyIIEHHOTO 1 0 1
TOPU30HTANILHO, TEM Oo0JIbllIe, UeM Ooblle
BBICOTA ITycKa"

Crpoenue BemiectBa. ONbITHI,
7 JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 0 0 bubnnorexa LIOK
p P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
bu6mmoreka [JOK

8 BIDKCHHE YACTHII BEIIECTBA 1 0 0
a Hl https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanune «OMbITHI 11O

9 HAOJTIOICHUIO TETUIOBOTO PACIIAPESHIS 1 0 1

ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

Al"pel"aTHBIe COCTOAHHA BCUICCTBA

Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJBI.

11 O06o6mienue no pazneny «IleppoHaganbHbIe ngg;;t;igﬁ?mmm
CBEJICHHSI O CTPOCHHH BEIIIECTBA
12 Mexanunueckoe aBrkeHue. PaBHOMepHOE 1 bubnnoreka [HOK
HEPABHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnunoreka [JOK
13 Cropocts. EAuHHLb CKOpoCTH https://m.edsogru/ff0a079c
14 Pacuer nmyTu u BpeMeHU ABUKECHUS bubmorera [JOK
https://m.edsoo.ru/ff0a0ae4
bubnuorexa [JOK
15 Wuepuus. Macca — Mepa HHEPTHOCTH Tell httos://m.e dsogru /F020c10
16 IImoTHOCTH BemecTBa. Pacyer maccehl u bubnuorexa [JOK
o0Bema Tena 1o ero MmIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa5.1. pabora «Ornpenenenue
TUIOTHOCTHU TBEPJIOTO TeIa
18 Pemenne 3agau mo teme "[lnoTHOCTH bu6mmoreka [IOK
BemecTsa" https://m.edsoo.ru/ff0al23c
19 Curia Kak XapakTepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yuenue
20 3aBHCUMOCTH pacTskeHHs (1edopmariun)
MPYKUHBI OT TIPHIIOKEHHOMW CHITBD)
21 [[Bnenue Tsarotenus. Cuia TSKeCTH
CBsI3b MEXly CUIJION TSYKECTH U MACCOU
22 tena. Bec Tena. Pemenue 3amay mo reme bubmmorexa LOK

"Cuna Tsoxecta"

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Cuita TSDKeCTH Ha APYTIux IUIaHCTaX.

bubmuoreka [JOK

23
Du3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubmuorexa [JOK
24 N3mepenne cuit. JluHamomeT
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al1778
26 CrnosxeHue AByX CHUJI, HAIIPABJICHHBIX T10 bubmuoreka [JOK
OJIHOM IpsIMOM. PaBHOAEICTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amay mo reme
"PaBHonelicTByromas cui”
28 Cwiia Tpenus u e€ BUIbl. TpeHue B IpUpoe bubnuorexa [JOK
U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtophast pabora «3yuenue
29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnnoreka [JOK
CUJIBI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINUXCS TOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHne
PaBHOACHCTBYIOIIEH CHJIIBI
Pemenue 3amau mo remam: «Bec Tenay,
31 «I"paduueckoe nzodpakenne cuin», « CHIIb» bubmmorexa [JOK
P ) P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOIIAS CHIT»
KonTponbhas paboTa mo remam:
39 «Mexannueckoe aBKeHHe», «Macca,
MJIOTHOCTBY, «Bec Tenay, «['padudeckoe
n300paxkeHue criny, « CHIIb)
33 Jasnenue. CriocoObl yMEHbBILICHUS U bubmuorexa [JOK
YBEJIMYECHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrenue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bubmuoreka [JOK



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

oT 00b&Ma, TeMIiepaTyphl

https://m.edsoo.ru/ff0a2376

35 Ilepenaya naBineHus TBEPAbIMU TEIIAMH, bubnuoreka [IOK
SKUIKOCTSIMU U rasaMu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHne B )XKMAKOCTH U ra3e, BRI3BaHHOE bubmuorexa [JOK
JIEUCTBUEM CUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau mo teme «JlaBinenue B bubmuorexa [JOK
JKUJIKOCTH U Ta3e. 3axoH ITackamsay https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coob
OODIIAIOMIEC COCYIET https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK
39 r i
FAPABIIITCCIAT Tpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiIHEBON KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMiIH U IpUYHHBL €€ bubnuoreka [IOK
CyLIECTBOBaHUsA https://m.edsoo.ru/ff0a2b5a
bu6nmoreka [JOK
42 B A
ec Bo3ayxa. ATMochepHoe JaBieHne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro nasieHust. Onpit bubnuoreka [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnuotexa [JOK
BBICOTBI HaJl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe 1aBieHue bubnnorexka [JOK
Ha pa3JIM4YHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o teme " ATmochepHoe
nasieHue"
47 JleticTBHE KUKOCTH U Ta3a HA TIOTPY>KEHHOE bubnmnoreka [JOK

B HUX T€JIO0. ApXUMEIOBA CHIIA

https://m.edsoo.ru/ff0a3276
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https://m.edsoo.ru/ff0a2970
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https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
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JlaboparopHas padota «Onpenenenue

48 BBITAJIKABAIOIEN CHJIBI, JEHCTBYIOILEI HA 1 buGnnorexa LIOK
’ y https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B )KHJIKOCTHY
JlaGopaTopHas paboTa 1o Teme
49 «UccnenoBaHune 3aBUCHIMOCTH Beca Tejia B 1 bubmuoreka [JOK
BOJIC OT 00bEMa MOTPYKEHHOHN B KUIAKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TEIA»
bu6mmoreka [IOK
50 [1naBanue ten 0
https://m.edsoo.ru/ff0a3a96
JlaboparopHnas pabota "KoHcTpyupoBanue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U 1
ompezeneHue e€ rpy3onoabEMHocTH"
Pemrenue 3agau no temam: «IlnaBanue
52 cynoB. Bo3agyxomnaBanue», «/laBinenue 0 bubnmorexa LOK
YAOB. Y L https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
53 KonTponbhas pabota o Teme «JlaBnenue 0
TBEPABIX TN, KUAKOCTEH U Ta30B»
bu6mmoreka [IOK
54 Mexanunueckas padora 0
p https://m.edsoo.ru/ff0a3f82
bu6nmoreka [JOK
55 MomHocTb. EMUHUIIEI MOIITHOCTH 0
m A I m https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacuér MoHoOCTH, 1
pa3BHUBaeMOU MpH MOIBEME T10 JIeCTHUIIE"
57 IIpocTeie Mmexanu3Mmsbl. Peryar. PaBHoBeCcue 0
CHWJI Ha pblyare
Pbrdaru B TexHUKe, OBITY ¥ TIPUPOJIE.
bu6mmoreka [IOK
58 JlaGopartophas pabota «MccnenoBanue 0.5

YCJIOBUI PaBHOBECHSI pblUara

https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
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59 Pemenue 3amayd mo teme «Y CI0BHUS 1 0 bubmuoreka [JOK
pPaBHOBECHs pblyara https://m.edsoo.ru/ff0a48a6
KoadduimenT monesHoro aeicTBust

60 Mexanu3ma. JlaboparopHas pabota 1 0.5
«3mepenue KII/] HakKTOHHOM MIIOCKOCTH»

61 Pemenne 3ampa4 mo teme "Pabora, 1 0 bubmuorexa [JOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 Mexanunueckas sueprusi. Kunernueckas u 1 0 bubnnoreka [JOK
MOTEHINAIbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252

bubmuorexa [JOK

63 3 i 1 0

AKOH COXpaHEHUS MEXaHWICCKOW dSHEPTUU https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
"OKcnepuMEHTaIbHOE OIPEIeIICHNE

64 VM3MEHEHUSI KHHETUYECKON U MTOTEHIHAIbHOMN 1 1
SHEPTUH MPU CKATBIBAHUU TeJIA TI0
HAaKJIOHHOM miockocTh"

65 Kontponbnas pabora no teme «Pabora u 1 0
MOIIIHOCTb. DHEPTHUS»

PesepsHblii ypok. Pabota ¢ TekcTamu no bubnuoreka [IOK

66 1 0
TeMe "MexaHn4eckoe IBKeHne" https://m.edsoo.ru/ff0a4ee6
PesepBHriit ypok. Paborta ¢ TekcTamu 1o

67 teme "JlaBieHue TBEPABIX Te, JKUAKOCTEH U 1 0 bubmorexa HOK

. PA > A https://m.edsoo.ru/ff0a4ffe
ra3oB

68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1 0
teme "Pabora. MomHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudgposbie
Tema ypoxka Kontpoasbnbie | IlpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KHHETHYECKOH TEOPHU U UX OIBITHBIE 1 0 0 bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1 0 0
3 Mopenu TBEPAOTO, KUAKOTO U 1 0 0 bubmnoreka IIOK
ra3000pa3HOro COCTOSHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHUE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha 1 0 0
OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKON TEeOpUHu
bu6anoreka IIOK
5 Kpucrannmueckue u amopdHbie Tella 1 0 0
P pd https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. 1 0 0 bubmuoreka [JOK
[ToBEpXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
but6mmoreka [IOK
7 TemnoBoe paclInpeHre B CKATHE 1 0 0
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIEpaTypbl CO 1 0 0
CKOPOCTBIO TEIJIOBOTO JIBUKEHHSI YaCTHUIL
9 Buyrpennss sneprus. CriocoObl U3MEHEHUs 1 0 0 bu6muoreka [JOK
BHYTPEHHEHN SHEPrUU https://m.edsoo.ru/ff0a5c60
but6mmorekxa [IOK
10 Buasl Tenonepenaun 1 0 0 nommorexa 11

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[IpakTrueckoe

11 HCIOJIb30BaHUE TETJIOBBIX CBOWCTB BEIIECTB bubmmorexa LIOK
" https://m.edso0.ru/ff0a65c0
Y MaTepUalioB B LEJSIX dHEProcOepexeHus
12 KomnuectBo TemIoTel. Y nenbHas bubnunoreka LIOK
TETIOEMKOCTb https://m.edso0.ru/ff0a6976
13 YpaBHEHHE TEIIOBOTO OanaHca. bu6muoreka [IOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JIaGoparopnas pabota "HccienoBanue
14 SIBJIC}fI/IH TI::HJIO(I))6MeHa MpU CMEUIUBAHUHN bubmorexa HOK
N . P " https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U Topsiueit BOABI
Pacuer konuuecTBa TEMIOTH, HEOOXOAMMOTO
15 JUISl HATPEBAHMS TEJa U BBIAEISEMOr0 UM
MIPU OXJIAKICHUH
16 JIaGopartopHas pabota "Onpeznenenue bu6muoreka [JOK
yAEIbHON TEMJI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIIMBa. Y IelbHas TEIioTa bubnuoteka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE
18 KPUCTAJUIMYECKHUX TEJI. Y IeIbHas TemIoTa bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGoparopHas padota "Omnpenenenue bubnuotexa [JOK
YIEIbHOW TETUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL. bubmuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
91 napooOpazoBaHMsI U KOHICHCALIUH. bubmuoteka [IOK

3aBUCUMOCTh TEMIIEpaTypbl KUTIEHUS OT
aTMOC(EepHOTO TaBJICHHS

https://m.edsoo.ru/ff0a786¢
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https://m.edsoo.ru/ff0a6976
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https://m.edsoo.ru/ff0a6bb0
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22

BiaxxnocTs Bosznyxa. JlabopaTopnas pabora
"OnpeneneHue OTHOCUTEIbHOU BIAXKHOCTH
BO3qyXa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aga4d Ha OIPCACIICHUC BJIA)KHOCTU
BO3yXa

24

[IpuHUMIIBL paGOTHI TEIUIOBBIX JIBUIATEIEN.
[TapoBast TypOuHa. /|Burarens BHyTPEHHETO
Cropanus

25

KIIJI TemoBoro aurarens. TemnaoBeie
JIBUTATEH U 3aIllATa oxpyxcaromeﬁ” cpenbl

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

26

3aKOH COXpaHEHMsI U IPEBPALLCHUS SHEPTUU
B TEILIOBBIX IIpoLeccax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"TerutoBele BieHUA. I3MeHeHnE
arperaTHBIX COCTOSIHHI BerecTa"

bubmnoreka IIOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbnas padota nmo teme "TemnoBbie
siBJIeHUs. MI3MeHeHne arperaTHbIX COCTOSIHUM
Bemecrna"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

Onextpuzarus Ten. [[Ba pona
INEKTPUICCKUX 3aPSIOB

30

VYpok-uccnenoBanue "IneKTpu3anus Tl
MHIYKIUEW U IPU CONPUKOCHOBEHHUH"

31

B3aumoneicTBue 3apsKEHHBIX Tell. 3aKOH
Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

Onektprueckoe nose. HarpsxkeHHOCTh
aNeKTpru4ecKkoro nois. [IpuHnmn
CYNEPIO3ULMH IIEKTPUUECKUX MTOJIEN

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
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Hocuremm OJICKTPUYCCKUX 3apA10B.

33 . 0
DnemeHTapHbIi 3apsan. CTpoeHue aToma
34 IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH 0 Bu6mumotexa [JOK
COXpPAaHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha NpUMEHEHUE CBOKCTB 0 bu6muoreka [IOK
JJIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIOBUS €r0
36 cymiectBoBaHus. McTounuku 0 bubmmorexa [JOK
i i https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
bubnuorexa [JOK
37 i 0
JleiCTBIT JMeKTpitieckoro Toka https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUUYECKOTO OIS Ha IPOBOTHUKH U 1
TUBJIEKTPUKN"
39 DNEeKTPUUECKUN TOK B METaJUIax, KUIAKOCTIX 0 bubnmnoreka [JOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKkas 1elb U €€ COCTaBHbIE YaCTH 0
41 Cuna Toxka. JlabopaTtopHas pabora 05 bubnuoteka [JOK
"N3mepenue u peryiaupoBaHUe CHUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BoasTmerp.
42 JIaGoparopHas pabota "M3mepenue u 0.5 bubmmorexa LIOK
patopHaz p f) ' https://m.edsoo.ru/ff0ade14
peryJIHpOBaHKE HATIPSHKCHUS
43 CornpoTHBIIeHHE POBOAHKUKA. Y ACIBHOE 0 bubnmnoreka [JOK
CONPOTHUBJICHHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JIaGoparopHas paboTa "3aBUCUMOCTb
bubnmnorexa LIOK
44 AIEKTPUUYECKOTO COMPOTUBIICHUS 1

IMPOBOAHMKA OT €I'0 AJIWHBI, IIOAaAau

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
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IMOIICPCYHOro CCYCHUA U MaTepHana"

3aBUCHMOCTH CUJIEI TOKA OT HAaIpsoKCHUA.

but6mmoreka [IOK

45
3akon OMa 1t yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlabGopaTtopHas pabora "HccienoBanue
46 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 bu6muoreka [IOK
PE3UCTOP, OT COPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaAIICIBHOE
COCJIMHEHHUS TIPOBOJHUKOB
Jlaboparophas padota "lIpoBepka nmpaBuia
48 CIIOKEHUST HANTPSKEHUN MPU bubmuorexa [IOK
MOCTIEA0BATEILHOM COCIMHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JIaboparopHas padota "l[IpoBepka nmpaBuia
49 JUISt CiJ‘ILI I;OKai U na aﬂieHbEIOM ’ bubmmorexa [JOK
prap | https://m.edsoo.ru/ff0aadle
COCIMHEHHUH PE3UCTOPOB
50 Pemenue 3ana4y Ha mpuMeHeHHe 3akoHa OMa bubmuoreka [JOK
JUISL Pa3JIMYHOrO COEIMHEHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuoteka [JOK
3akoH Jlxoyns-Jlenua https://m.edsoo.ru/ff0ab124
59 JlabopaTopHas pabota "OnpeneneHue bubnuotexa [JOK
pabOTHI M MOIIIHOCTH AJIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUYECKUE LIENN U TOTPEOUTEITH
53 3neKTTquec1<0ﬁ SHEPTHUH B 61:1))IT Kopotkoe bubmmorexa [JOK
P p Y- 0P https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroroBka Kk KOHTPOIBHOU paboTe MO TeEMe
| bu6nunorexa LIOK
54 DNeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella

U UX B3auMoaeucTus. I10CTOSHHBIN

https://m.edsoo.ru/ff0abd2c
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AJIEKTPUYECKUM TOK"

KonrponsHas pabora o Teme
"DnexTpuueckue 3apsaabl. 3apsHKeHHbIE Tesa

bubnunoreka LIOK

55 y y 0
" uXx B3aumoacucTaus. I1ocToSHHBIN https://m.edsoo.ru/ffOabea8
AJIEKTPUYECKUM TOK"
56 IlocTostHHBIC MArHUTEI, X B3aNMOJCHCTBHC 0
57 Ypok-uccnenopanue "M3yuenue nouen 1 bubnmnoreka [HOK
IIOCTOSIHHBIX MarHutoB" https://m.edsoo.ru/ff0ac3d0
58 MaruutHoe nojie. MarHuTHOE 1moJie 3eMJid U 0 bu6mmoreka [IOK
€ro 3HaveHue I >KU3HU Ha 3eMie https://m.edsoo.ru/ff0acOba
OmnsIT OpcTena. MarHuTHoe nojie
59 DIIEKTPUUECKOTO TOKa MarHuTHOE 110J1€ 0 bubnorexa HOK
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKU C TOKOM
[IpuMeHEeHHE IEKTPOMArHUTOB B TEXHUKE.
60 Jlaboparopnas padora "U3yueHue neicTBUA 0.5 bubmorexa TIOK
PaTOpHai p Y | ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM
DNEeKTPOABUTATEIb OCTOSIHHOTO TOKA.
Hcronp30BaHue NIEKTPOABUraTe e B
61 e ec v o"cp a a TPaHCIIOPTE 0 bubmorexa HOK
TEXHUUYECKUX YCTPOMCTBAX M Ha TPAHCIIOPTE.
yerp " p p https://m.edsoo.ru/ff0ac86¢
JlaGoparopHas padota "KoHCcTpynpoBaHue u
n3ydeHue paboThl dJIEKTpoABUTATEN A"
62 Omnbitel @apanest. 3aKOH IEKTPOMArHUTHON 0
nHaykunu. [Ipasumno Jlenna
DnexTporerepatop. CriocoOb! MoTyYeHUs
63 SIIEKTPUYECKON SHEPIHU. DJIEKTPOCTAHIHH 0
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
64 ITonroToBka K KOHTPOJIBHON pPabOTE MO TeEMeE 0



https://m.edsoo.ru/ff0abea8
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"DNeKTpUYECKUE U MarHUTHBIE SIBJICHUSA"
KonrponsHas pabora o Teme bubnuorexa LIOK
65 " " 1 0
DNEeKTPUYECKUE U MAarHUTHBIE SBJICHUS https://m.edsoo.ru/ff0acb14
PesepBHbIil ypok. Pabota ¢ TekcTamu mo bu6muoreka [IOK
66 1 0
teme "TeruioBble ABIeHUA" https://m.edsoo.ru/ffOacc5e
67 PeseprHbIil ypok. Pabota ¢ TekcTamu mo 1 0 bu6muoreka [IOK
teme "[locTOsTHHBIN 3JIEeKTpUYECKUM TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1o 1 0
Teme "MaruuTHeie siBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
1 Mexanunyeckoe aBHKeHrue. MarepuaiibHast 1 0 0
TOYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 0 0 bubmuorexa [JOK
MEXaHUYECKOI'0 JABHKCHUS https://m.edsoo.ru/ff0ad474
bubmuorexa [JOK
3 PaBHOMEpHOE IPSIMOJIMHEHOE JBUYKEHUE 1 0 0
p p A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpsSMOIUHEHHOE IBHKCHUE. 1 0 0
CpenHsst ©¥ MTHOBEHHAsI CKOPOCTh
5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 0 0 bubnnorexka [JOK
JIBU)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO
6 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1 0 0
CKOPOCTH
JlaGopaTtopHnast pabora "Onpezaenenue
7 CKO peHI/IfI) TeJ'IE:Il) npu aBHopcxo €HHOM 1 0 1 bubmorexa [JOK
YEKOP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JIBIDKCHHH 10 HAKJIIOHHOM TIOCKOCTH
8 CBobomnoe manenue ten. OnbiTel [ammmest 1 0 0
PaBHOMEpHOE ABHKEHHE TIO OKPYKHOCTH.
9 Ilepuon u yactora oOpateHus. Jlunenas u 1 0 0 Eubmorexa IIOK
P P ' https://m.edsoo.ru/ff0ae176
yTJIOBasi CKOPOCTH
10 LleHTpocTpEeMUTENBHOE YCKOPEHUE 1 0 0



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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bu6mmoreka [IOK

11 [Tepserit 3akon HproToHa. BekTop critbt httos://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HerotoHa. bubnnoreka [HOK
PaBHopelicTByOIIAs cria https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herorona. Cynepno3uius cui ngﬁ;ﬁf&igﬁ}; 026082
14 Pemenue 3a1ay Ha IpUMEHEHUE 3aKOHOB bubnnoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akon I'yka https://m.edsogru/faneca2
16 Pemenune 3anau no reme «Cuma ynpyroctu
17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
JKECTKOCTHU MPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnuoteka [JOK
18 Chua Tpenus https://m.edsoclfru/fanf738
19 Pemenue 3anay no reme «Cuiia TpeHUs» Eggﬁﬁ:ﬁgg}; 0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
KO3 duIMeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau no teme "3akonsl HeroToHA. bu6mmoreka [IOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
99 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MaICHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepenus "JIBuxkeHne TEI BOKPYT
23 rpaBuTannoHHOro 1eHTpa (ComHeuHas
cucrema). ["amaktuxu"
24 Pemenne 3amad mo treme "Cuma TsoKeCTH U bu6mmoreka [IOK
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3aKOH BCEMUPHOTIO TSITOTCHUS"

https://m.edsoo.ru/ff0af5f8

IlepBasg kocMHUYECKask CKOPOCTb.

bu6mmorexa [IOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MAaTEPHATLHON TOUKH.

26 AoOconroTHO TBEpIOE Tesno. PaBHOBecHe bubnnoreka [HOK
TBEPJIOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpallleHus

27 MowmenT cuibl. LlenTp TsbkecTn

28 Pemenue 3agau mo reme "MOMEHT CHITBL. bubmuorexa [JOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJILHOU paboOTe MO TeMe

29 "MexaHu4ecKoe ABUKEHUE bubmmorexa [JOK

y g . https://m.edso0.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbhas pabota mo Teme
30 "MexaHH4YeCKOe JIBIKECHUE bubmmorexa [JOK
N A ) ) https://m.edsoo.ru/ffOb06ec
BzaumoneiicTeue Ten
Nmnynec Tena. Ummynsc cuiiel. 3aKoH
31 COXpaHEHUs UMIYJIbca. YIIPYroe u bubmmorexa [JOK
P Ybe. TPy https://m.edsoo.ru/ff0b07fa
HEYTIPYTroe B3auMOJICICTBIE

39 Pemenue 3aiay no teme "3akoH coxpaHeHUs bubnuotexa [JOK
ummyibca" https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE U TEXHUKE"

bu6mmorexa [IOK
34 M 0
CRAMIACCKa pabOTa M MOIHOCTS https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TsKECTH, CHITBI YIPYTOCTH U bubnmuotexa [JOK

CHUJIbI TPCHUSA

https://m.edsoo.ru/ffOb0db8
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JlaboparopHas padota «Onpenenenue
paboThI CUIIBI TPEHUS TPU PABHOMEPHOM

36
JIBUKEHHUH TeJa 10 TOPU30HTATbHON
MOBEPXHOCTH
37 Cas3b sHepruu u padoTsl. [loTennmanbHas
SHeprus
38 Kunernueckas sueprus. Teopema o bubnuorexa [JOK
KMHETUYECKOU SHEPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI PHEPTUU B MEXaHUKE
40 JlaboparopHnas pabota «M3yueHue 3akoHa bubnnoreka [JOK
COXPAHEHUSL SHEPTUI) https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUIKEHUE U €T0 bu6mmoreka [IOK
XapaKTePUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxatoiire KojiebaHus. BeIHyX/1IeHHbIE bubnuotexa [JOK
kosneOaHus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnuecKkuil ¥ NPy KUHHBIN MasITHUKH
Ypok-uccienoBanue «3aBUCUMOCTh IEpUOAA
44 KoJIe0aHUM OT )KECTKOCTH MPY>KUHBI U MacChI bubmorexa HOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [TpeBparienre SHEPTUU TIPU MEXAHUYECKUX
KoJIe0aHusIX
JIaGopartopnas padora «Onpenenenne
46 qaCTopTLI Hpr[e Ifo a KoneGaiHﬁ MPY>KUHHOTO bubmmorexa [TOK
proa Py https://m.edsoo.ru/ffOblaec
MasiTHUKa»
JlaGopaTtopHnas pabota «IIpoBepka
PaTOpHasp POSED . bu6mmoreka [IOK
47 HE3aBUCUMOCTH TIepHo/ia KoieOaHuii rpysa,

MOABCIICHHOI'O K HUTHU, OT MACChI I'py3a»

https://m.edsoo.ru/ffOb197a
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Mexannueckue BoaHEL. CBOMCTBA

48 MEXaHUYeCKUX BOJIH. [IpomonbHbIe 1 buGnnorexa LIOK
P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koH(pepenmus "MexaHn4ecKrue BOTHBI
B TBEPAOM Teiie. CeiCMUYECKHE BOTHBI"
50 3Byk. Pacnipoctpanenue u oTpaxeHHue 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI"
59 ['poMKOCTB 3BYKa M BHICOTA TOHA.
AKYyCTHYECKUI pe30HaHC
53 Ypok-koH(pepeHmus "YIpTpa3Byk u bubnuorexa [JOK
uH(pa3ByK B IpUPOJIe U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU pabOTE 1O TEME
54 "3aK0HEI cCOXpaHeHUsI. MeXxaHHYeCKHe bubnmorexa LOK
PAHCHID. https://m.edso0.ru/ffob25f0
KOJIEOaHUS U BOJIHBI
KoHnTtponbhas paborta o teme "3akoHbI
55 coxpaHeHus. MexaHn4yeckue KojiebaHus u
BOJIHEI"
DNEeKTPOMarHuTHOE IOoJe€. bubnuoreka [IOK
56
DNIeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepenius "llxana
58 ANEKTPOMArHUTHBIX BOJIH. Mlcnonb3oBanue bu6mmorexa [IOK
ANEKTPOMATHUTHBIX BOJIH JJI1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBsa3n"
59 VYpok-uccnenopanue "N3ydyeHue CBOMCTB bubnmuorexa [JOK

SJICKTPOMAIrHUTHBIX BOJIH C TIOMOIIbBIO

https://m.edsoo.ru/ff0b2c6c
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MOOMIIBHOTO TenedoHa"

Pemenne 3amau Ha OnpeaACIICHUEC YaCTOTHI U

60
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DJIEKTpOMarHuTHas Ipupo/ia CBETa. bubnnoreka [HOK
CxopocTtb cBeTa. BomHOBBIE CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsMonuneitHoe
62 acnpocTpaHeHue csera. 3armenus CoiHIa u bubmmorexa [IOK
pactpovtp ' https://m.edsoo.ru/ff0b3658
JIyHbl
3akoH oTpaxeHus cBera. 3epkaia. Pemenue
63 3a]a4 Ha IPUMEHEHHE 3aKOHA OTPaKEeHUs bubmmorexa LOK
p P https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Ipenominenue cBera. 3aKOH IPEIOMIICHUS bubnuorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnons30BaHMe TIOTHOTO BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpPaKeHUS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopHast pabora "HccnenoBanue
66 3aBUCHUMOCTH yTJia IPEIOMIICHHUSI CBETOBOTO
Jqy4a OT yIJia aJeHHs Ha TpaHule "BO3yX-
crekso""
Vpoxk-koupepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6mmorexa [IOK
68 Jluna3el. OnTHYecKas Cuiia JIMH3BI
https://m.edsoo.ru/ff0b3f2c
bu6mmoreka [IOK
69 [TocTpoeHue n300paxeHuii B THH3aX
p p https://m.edsoo.ru/ffOb444a
70 JlaboparopHas pabota "OnpeneneHnue bubnmoreka [JOK
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(OKYCHOTO PACCTOSIHHS M ONITUYECKOMN CHUITBI
cobuparotiei TuH3bI"

https://m.edsoo.ru/ff0b4206

7 Ypok-koHpepenmus "OnTudeckue TNH30BbIC bubnmoreka [JOK
npuOopsr" https://m.edsoo.ru/ff0cOa7e
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmmorexa [JOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus "edexTsr 3penus. Kak
COXPaHUTH 3peHue"
Paznoxenue 6enoro csera B criekTp. ONbIThI
74 Hprorona. CiokeHre CrieKTpaabHbIX IIBETOB bubmmorexa [JOK
' P t ' https://m.edsoo.ru/ff0c0f4c
Hucniepcus ceera
JlaGopaTtopHas pa6ota "OmbITHI 11O
75 pa3lIoKEHUIO OEJI0r0 CBETa B CIEKTP U bubnnoreka [JOK
BOCIIPUSTHIO LIBETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0JIEHUU Yepe3 1IBETOBbIE QUILTPHI"
Ypoxk-nipaktukym "BosgHOBBIE CBOWCTBA
76 CBeTa: JAHCIIepCusi, HHTepPEePeHIINS U
mudpaxus"”
77 OmneiTel Pesepdopaa v rmianerapHas Mojiemb bubnmnorexa [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 ITocrynartel bopa. Monens atoma bopa
79 Hcnyckanve v MOMIONIEHUE CBETa aTOMOM. bubnnorexka [JOK
KBantsbl. JIuneiiuaTeie criekTpsl https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukym "HabmrogeHue ciekTpoB bubnmoreka [JOK
UCITyCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCT 1 €€ BUIIBI bubmmorexa LIOK

https://m.edsoo.ru/ff0c1672
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82 Crpoenue atomHoro sapa. Hyknonnas bubnmoreka [JOK
MOJIEITh https://m.edsoo.ru/ff0c18ac

bubmumoreka [IOK

83 PannoaktuBHbIe peBpatienus. M30Tombl 1

https://m.edsoo.ru/ff0clal4

84 Pemenue 3amau mo teme: "PamnoakTHBHEIE bubmuorexa [JOK
npeBpaiieHus"” https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacmaga

86 Ypok-koHpepenmus "PagnoakTHBHBIC bubnnoreka [JOK
U3JIy4CHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHbie peakiuu. 3aKOHbI COXpPaHEHUs bubnnoreka [JOK
3apsiIOBOTO U MaCCOBOT'O YUCEN https://m.edsoo.ru/ff0c1c58

88 OHeprusi CBsI3U aTOMHBIX s7ep. CBsA3b MacChl bubnuorexa [JOK
Y DHEPruun https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amaq o teme "SnepHsie peakiuu"

90 Peakiiuu cuHTe3a M IeNeHUS sEp. bubnmnoreka [JOK
Ucrounnku sueprun CoiHIA U 3BE3NT https://m.edsoo.ru/ffOc1e88
Ypok-koHpepeHuus "AnepHas sHepreTUkKa.

91 JleficTBHS paguOaKTUBHBIX U3y4YECHUN Ha
JKUBbIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

92 "DeKTpOMarHUTHOE MOJIE. bubmuorexa [IOK
DJeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABIEHUS"

KonTponbHas pabota mo Teme

03 "DeKTpOMarHUTHOE MOJIE.

DJeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE
sBiIeHUA"
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94 [ToBTOpenue, o6o6meHue. Jlaboparopusie 1 1 bubnmoreka [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0mmenue. Pemenne

95 ACUYETHBIX U KQUECTBEHHLIX 3a/1a4 I10 TEME 1 0 buGnnorexa LIOK
? | https://m.edso0.ru/ff0c2572

TeroBbIe MPOIECCHI

[ToBTOpenue, o6o0mmenue. Pemenne

bubmuorexa [JOK
96 pacyYEeTHBIX U KaY€CTBEHHBIX 3a]1a4 110 TEME 1 0
. https://m.edsoo.ru/ff0c2a22

"KII/] TerumoBeIx aBUraTeaei"

[ToBTOpenue, o6o0mmenue. Pemenne
bubmuorexa [JOK

97 pacyYEeTHBIX U KaY€CTBEHHBIX 3aJ1a4 110 TEME 1 0
" " https://m.edso0.ru/ff0c2b30

KII/ anexTpoycTaHOBOK

08 [ToBTOpenue, o6o6menue. Jlaboparopusie 1 1 bubnmnoreka [JOK
pabotsl o Kypey "CBeToBbIe siBIEeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOopenue, o6o0mmenue. Padora ¢

99 TEKCTaMH 10 TeMe "3aKOHbI COXPaHEHHUS B 1 0 bubmmorexa [TOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTrOopenue, o6o0mmenue. Padora ¢ 1 0 bubmmorexa [IOK
tTekctaMu 1o TeMe "Konebanus u BomHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o0ob6meHue. Padora ¢ 1 0 bubnnorexka [JOK
TeKcTamu 1o TeMe "CBEeTOBbIE sIBIICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o06ob6menue. Padora ¢

102 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1 0
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

» dusuka: 7-i kimacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun .M., iBanoB
A.N., AxumonepHoe o6miectBo «M3marensctBo «IIpocBemennes

» dusuka: 8-i kiacc: 6a30BBIN ypoBeHb: yueOHUK, 8 kimacc/ [leperimkun Y. M., FiBaHnoB A.
., Axunonepnoe obmiectBo «M3aarenberBo «IIpocBemiennes

» dusuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kinacc/ [lepeimkun U. M., I'yrauk E.
M., BanoB A. U., IletpoBa M. A., AkuroHnepHoe o011ecTBo «M31arenbeTBo
«IIpocsemenue»

DneKTpoHHas Bepcus yueOHUKa

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

Mertoanueckue matepuansl. Y MK k yaeOHUKY GU3UKH

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubmmoreka [{TOK https://m.edsoo.ru



		2024-10-04T22:00:49+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СТУДЕНЕЦКАЯ ОСНОВНАЯ ШКОЛА ИМЕНИ И.П. КАЧАНОВА"




