MUHHCTEPCTBO ITPOCBELEHNS POCCUNCKOU ®EJIEPALIMNA

JlemaprameHT 00pa3oBaHus aIMHHHUCTpAIHK ropojia Mernona
MyHHITUTIATEHOE aBTOHOMHOE 00111e00pa30BaTelIbHOE YUPESKICHHUE
Ne 5 «I'mMmHa3usI»

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha 3aCeJlaHUH METOAUYECKUM COBETOM Hupexkrop MAOY Ne5
. MAQOY NeS "T'umuazus" «I'uMHa3us»
MeTOuYeCcKOl Kadenpsl

(U3UKO-MaTEMaTHIECKOTO B.H. IToqynmnosckas
HiTa [IpoTokomn Nel [Tpuka3z Ne 295-O
ot 21.08.2023 o 22.08.2023

[Ipotokon Ne 1

ot 16.08.2023.

PABOYASA ITPOTPAMMA

y4eOHOoro npeamera «®@u3nka»

1St oOyvaromuxcst /-9 KjaccoB

Meruon 2023



INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeboBaHUN K pe3ylbTaTaM OCBOCHMsSI Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENmu mpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3uke — HampaBieHO ~ Ha  (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYy4aloUIMXCSd W OpraHu3alMi0 M3y4deHHs (QHU3UKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAesieHre y4yeOHOro mMaTepualia 1o rojam
o0ydeHust (1o Kjiaccam), NpeajaraetT MPUMEPHYIO IOCIEI0BATEIbHOCTh HM3YUYCHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboueil MporpaMmsl 10 y4eOHOMY MPEIMETY.

Ou3rKa SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHoMuer U (hu3nyeckoil reorpadueii, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TPEAOCTABISET HambOosee SICHble 00pa3ipl NPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OpHa M3 MIaBHBIX 3aJa4 (U3MUEcKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHONM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!

®Hay4YHO OOBSCHSATH SIBJICHMUS,

®OLIEHMBATh U TIOHUMAaTh OCOOEHHOCTH Hay4YHOTO HCCIIE0BAHMUS;

®HTEPIIPETUPOBATh JAHHBIE U HCIIOJIb30BATh Hay4HbIE JOKa3aTeNbCcTBa IS
MOJIyYEHUs BBIBOJIOB.

[lenu wm3yueHuss (QU3MKM HAa YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peamu3yrolIMX OCHOBHBIE 00I11€00pa30BaTENbHbIE IPOrPAMMBL,
yTBepkI€HHON pemeHnneM Kosermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Henun nzyvyenus pU3NKH:

® [IpUOOpETEeHNE HHTEPEca U CTPEMJICHHs 00yJaroIUXCsl K HAyYHOMY M3yYEHHIO PUPOJIBL,

pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

®pa3BUTHE TPEACTABICHUH O HAyyHOM MeETO/A€ TO3HaHUS U  (OPMHPOBAHUE

HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;
¢ hopMupOBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysibTaTa M3YYEHHsS OCHOB CTPOCHMS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



¢ hopMupoOBaHHE TMPEICTABICHUN O POIM (U3UKHU AT PAa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

epa3BUTHE TPEJCTABICHUNH O BO3MOXHBIX cdepax Oyaymeid mnpodeccunoHanbHOMI
JESITEIbBHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JaJbHEUIIEMY O0yYEHHUIO B 3TOM
HarpaBJICHUH.

JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

® IpHOOpPETEHNE 3HAHUI O IUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAaHUYECKHX, TETJIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e IPUOOpPETEHNE YMEHHUH ONUCHIBATH U OOBSACHATh  (PU3MUECKUE  SBICHHUA C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHME METOJIOB pEIICHUS MNPOCTEHIINX pacuy€THBIX 3a/lad C HCIOIb30BAaHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHHI HAOIIOAATh MPUPOIHBIC SBICHUS U BHIOIHATH OMbITHI, 1a00paTOpHBIE
paboThl U SKCIIEPUMEHTAIBHBIE MCCIEIOBAHUS C HCIOJIB30BAaHUEM H3MEPHUTEIbHBIX
puOOpoOB;

e ocBOCHHE NPUEMOB pPabOTHl ¢ uHpOpManuen (U3HUUECKOro COJCpKAHUS, BKIHOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLICHUBaHKE WH(OPMALIUU;

© 3HAKOMCTBO CO cdepamu MpodhecCHOHATLHON NeSTSIIEHOCTH, CBI3aHHBIMU ¢ (DU3HKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha uzyuenmne ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUA
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlEN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno),B 9kmacce—102 uvaca (3 waca B Hememto. [Ipenmaraemslii B mporpamme 1o (u3uKe
nepeyeHb J1abopaTOPHBIX PadOT U OMBITOB HOCUT PEKOMEHIATENbHBIN XapakTep, yUYUTelb AeaeT
BBIOOp MPOBEACHUS TaOOPATOPHBIX PadOT U OMBITOB C YYETOM MHAMBUIYATbHBIX OCOOCHHOCTEN
00yJaromuxcsi, CIUCKa SKCIIEPHUMEHTAIBHBIX 3a/laHui, TMpe/iaraéMblXx B paMKax OCHOBHOTO
roCyJapCTBEHHOTO SK3aMeHa 0 (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

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

Ouznyeckue BenuuuHbBL. W3mepenue ¢usnueckux BeauuuH. Pu3nUeckue MNpUOOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IMHMII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Ipuponay. EcrecTBeHHOHay4YHbBIN
METOJi TMO3HAHUs: HAOII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BONPOCA, BBIABMXKEHUE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHE HalmonaeMoro spiueHus. OmnucaHue
(GU3UYECKUX SBJICHUHN C TTOMOIIBI0 MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBBIC, EKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. @®wusnueckue MPUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHHIN aHAJOTOBBIM U ITU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue NEHBI JSICHUS IKAIBI U3MEPHTEIHLHOTO MPUOOpA.

N3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. MsmepeHue temmeparypsl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa WU JaT4yMKa

TEMIEPATYpHI.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THUIOTE3bI: JAIBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIe BBHICOTA MyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OMBITH, JAOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBmkeHne dacTul] BemiectBa. CBs3b CKOPOCTH JIBIDKEHHUS YACTHI[ C TEMIIEPATYpOH.
bpoynoBckoe nBuxkenue, auddysus. BzanMopelicTBHe dYacTHIl BEHIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH ©  TBEPMIBIX
(KpHCTaUIMYECKUX) Tel. B3aMMOCBs3b MEXIy CBONCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM MU OTTAKMBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIB30BaHueEM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYISIPHOTO MTPUTSKEHUS.

Pa3znea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa umHepTHocTH Tena. IlnotHocts BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmoeHue MexaHu4ecKoro JBUKECHHs Teja.

2. H3mepeHue CKOPOCTH NPSIMOJIUHEWHOIO JBUKEHUS.

3. HaOnroneHue siBIeHUS UHEPLIMU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO MABIKEHUS (LIapUKa B KHUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmpezneneHue cpelHEd CKOPOCTH CKOJBbXEHHUS OpycKa WIM IIapUKa [0 HAKJIOHHOMN
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) IpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

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

JaBnenue. CriocoObl yMEHbBIIIEHUS U YBETMUEHUs NaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenaua napneHus TBEPABIMU TeIaMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
rnyounsl.  [mapocratuuecknit  mapamokc. CooOmaromuecss cocyasl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
obonouku 3emmu. OnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
atMoc(epHOro JaBieHHUS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTb JJaBJIEHUA raza OT TEMIEPATYPHL.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

3. CooObmaromuecs CoCy/Ibl.
4. T'mapaBinyecKui mpecc.
5. TlposiBneHue AecTBHsI aTMOC(HEPHOTO JTaBICHUS.



3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABaHUE WIM TMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTb
4acTH TeJla.

OnpeneneHre BBITAJKUBAIOUICH CWIbI, JIEUCTBYIOIIEH Ha TeEJO, MOrpY>KEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTD BBITAJIKUBAIOIIEH CUIIbI, ICHCTBYIOIIECH Ha
TEJIO B XKMJKOCTH, OT 00bEMa MOrpyKEHHON B JKUIKOCTh YAaCTH TeJla U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEICICHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas padora. MOIIHOCTb.

[IpocTpie MexaHU3MBL: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus

pplyara.

[Ipumenenue npaBuiia paBHOBECUS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHUKH.

KHH IMPOCTBIX MCXAHU3MOB. HpOCTHe MCXaHU3MBbI B 6BITy U TCXHUKCE.
MexaHuueckas OHCPI'us. Kunernueckas wu MNOTCHIHAJIbHAsA OJOHCPIHA. HpeBpaIueHHe

OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUU B JPYroil. 3aKOH COXpaHEHUs SHEPIHH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie padomol u onvimel.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenosaHue yClOBHI paBHOBECHS pblYara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHUHU.
8 KUIACC

Pa3gen 6. TensioBblie ABJICHUA.
OcHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TeOpUn CTPOEHHs BellecTBa. Macca

U pasMm

Eppl aTOMOB U MOJICKYIIL. OHLITBI, MMOATBCPIKAAIOIIUE OCHOBHBIC ITOJIOXKCHUA

MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauuMBaHWE M KaNWULIpHbIE siBIeHUs. TeruioBoe
pacUIMpeHne U CKaTue.

Temmneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KEHHMS YacTHLI.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIulonepenadya u
coBepieHre padoThl. Bupl Temnonepeaayn: TemIonpoBOHOCTh, KOHBEKIHS, U3TyUEeHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIoBOro OanaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAITMYCCKHX
BEIIECTB. YIenbHas Teriora ruiaBieHus. [lapooOpa3oBanwe u KoHAeHcarus. lcmapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aI[UTa OKPY>KArOIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABUKEHUS.

Hab6mronenue nuddysun.

HabGntonenue siBiieHnit cMauyuBaHUs U KAlTWJUISIPHBIX SIBJICHUM.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.

W Nk WDNE

. CpaBHeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

[
= O

. HaGmronenne kumnenus.
. HabnroieHue mocTostHCTBa TeMIEpaTyphl MPU TUIaBICHUH.
13. Moenu TeIIOBLIX ABUTaTEEH.

=
N

Jlabopamopnwvie pabomot u onvimel.

1. OnbIThI O OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

OnBbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbITh! 10 HAOIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTH JaBJIECHUS BO3AyXa OT ero o0béMa u
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka THMNOTE3bl JMHEWMHOW 3aBUCUMOCTH [UJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.
7. HaOmoneHne m3MeHEeHMs BHYTPEHHEW SHEPrHM Tela B pe3yJsibTaTe TeIulonepenadu
palboThI BHELIHUX CHJL.
8. HccnenoBanue siBJI€HUS TEIIIOOOMEHA ITPU CMENIMBAHUH XOJIOJHON U ropsiueil BOJBI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW INpU TEIMJIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. MccnenoBaHue npouecca uCrapeHusl.
12. Onpenenenre OTHOCUTENIBHOM BIaXXHOCTH BO3AyXa.
13. Onpenenenure yaeabHON TEIUIOTHI TUIaBJIEHUS JIbJA.
Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
Onextpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3amMmonelicTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCUMOCTH CHIIBI B3aUMOJCUCTBUS 3apSKEHHBIX Tel OT BEIUYUHBI
3aps70B U PACCTOSTHUSI MEXKTY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPaHEHUs AIEKTPUUECKOro 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia ToKa. DleKTpuueckoe HampsbkeHue. ColnpoTHBICHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHutHoe moJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emie. OnbIiT Dpcerena. MarnutHoe mnose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa neKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[IpoBOIHUKYU U AUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cTouyHNKY TOCTOSIHHOTO TOKA.
JlelicTBUSA DIIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUI TOK B )KUJIKOCTH.

. 'a30BBbIii pa3psn.

. U3MepeHue cuibl ToKa aMIepMeTpoM.
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. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIbTMETPOM.

=
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. PeoctaTt u MarasuH conpoTUBIICHUN.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
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. MaruuTHoOe nosie Toka. DIeKTPOMarHur.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBieHUs 2JIEKTPOMarHUTHOM MHTYKIIUH.

. OnbrTer @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHIYKITMOHHOTO TOKA OT YCIOBUN €r0 BOSHUKHOBEHHS.

N NN NN
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. DIIEKTPOTeHePaTOp MOCTOSHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SIIEKTPU3AIIUU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JIs HA IPOBOJIHUKU U AUDIEKTPUKHU.

COopka 1 mpoBepKka padOoThI JIEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepeHue u peryiupoBaHue HalpsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NPU MOCIEAOBATEIHLHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka npaBuiia Juis CUJIbI TOKA MPYU NapauIeIbHOM COEIMHEHUHN PE3UCTOPOB.

10. Onpenenenue pabOTHI AEKTPUIECKOTO TOKA, UTYIIErO Yepe3 Pe3UCTOP.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pEe3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTU CUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaMpsHKeHUS
Ha HEu.

13. Onpenenenue KIIJ] HarpeBaTens.

14. UccnenoBaHre MarHUTHOI'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. I3y4yeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JesieHuu.
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16. HccnenoBanue NEMCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJIECUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4yeHue AeCTBHSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITHl 10 HMCCIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEI0OBaHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHENHOE ABMKeHHE. CpenHsss U MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiinHelHOe BkeHne. CBoOoaHoe manenue. OnbITh
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, CUjla TPEHUs
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenune 1uaHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTe. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4ecKoro JIBUKEHHUS Tella OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUU IBMXKEHMS OJHOTO M TOTO K€ Te€jla OTHOCUTEIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPAMOJIMHEWHOTO JIBUIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHune MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENIBHO KaOMHETa (PU3UKH.
3aBUCUMOCTh YCKOPEHHMS T€JIa OT MacChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmroneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUU TEIl.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAECUCTBUHU TEJL.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBHH.

14. HaGmroieHNe peakTUBHOTO JBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyHnpoBaHue TpakTa Juisl pa3roOHa W JAJbHEHIIEro paBHOMEPHOIO ABM)KEHHUS
IIapUKA UK TEJIEKKH.

2. OmnpeneneHue CpeHEW CKOPOCTH CKOJBKEHUS OpycKa MM JIBUXKEHHUs ILapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tejla MpPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTtesbl: €CIM TPU PABHOYCKOPEHHOM [JBIKEHHUU O€3 HaudalbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psJ HEYETHBIX YHCEeN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

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

7. Omnpenenenue kodppuimeHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHue kECTKOCTH MPY>KUHBI.



9.

Onpenenenne pabOTHl CUJBI TPEHUS TMPU PABHOMEPHOM [IBHKEHUM Tejia IO
TOPU30HTAJILHOM TOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH TPH MOABEME TIpy3a C HCIOIb30BAaHUEM

HCEIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. M3y4yeHne 3aKOHA COXPAHEHUsI SHEPTUU.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.

Konebarenbnoe nsmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMImTyna. MaremMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. Beinyxknennsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbie U nonepeyHbie BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.
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Habmonenune xonebanuil Tea noJ 1€HCTBUEM CHIIBI TSDKECTH M CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumoneHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacripoctpaneHye npoJ0IbHBIX U MIONIEPEYHBIX BOJIH (HA MOJIEINN).
HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenye 4acToThl U Ieproia KoieOaHui MaTeMaTHYeCKOro MasTHHKA.
OnpezneneHye 4acTOThl U Meproja KojaeOaHUH IPYKUHHOIO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTU IepuoJia KosieOaHWH MOJBEIIEHHOrO0 K HHUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NPY>KMHHOIO MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Mepuojia KojeOaHUil rpys3a, MOJBEHIEHHOTO K HHUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojeOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DNEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA 3JEKTPOMArHUTHBIX
BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA JIEKTPOMArHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIBIO MOOHUJIBLHOTO TCJ'IC(I)OH&.

Pa3znen 11. CBeToBLI€e IBJICHHUS.
JlyaeBass monenb cBeta. Mcrounmku cBeta. IIpsMonmHeiHOe pacrpocTpaHEHHE CBETa.
3armenus Connua u JIynsl. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpaskeHHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OITUYCCKUX CBCTOBOAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CIEKTPaTbHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.
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[TpsimonuHEHOE PaCcIIPOCTPaHEHHE CBETA.

Otpaxkenue cBera.

[Tony4yenue n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenominenue ceera.

OnTuyeckuii CBETOBOI.

Xon JIy4eit B coOuparomiei JTruH3e.

XoJ1 Tydei B pacCeUBaroIeH JIMH3E.

[Tony4yeHnue n300paxeHuit ¢ MOMOIIBIO JIHH3.

[Mpuntun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogens rnasa.

11. Pa3nosxxenue 6enoro cBeTa B CIEKTP.

12. [Tomryuenue 6e10ro cBeTa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccenenopanue 3aBUCHMOCTH YTJIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla HaJeHHs.
N3y4yeHne xapakTepuCTHK N300pa)KeHUs IIPEMETa B INIOCKOM 3€pKalle.
Hccnenosanne 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHs CBETOBOTO JIyda OT yIJIa IaJeHUs Ha
IPaHULE «BO3LYX—CTEKIIO».

[Nonyuenue n300paskeHUl C HOMOLIBIO COOMPAIOILEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHHM Yepe3 IIBETOBBIE
(UIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u nnanerapras monens aroma. Monens aroma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PamuoaktuBHOCTh. Aunbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyknonnass moxens atomHoro siapa. M3oronsl. PanuoaktuBHble mnpeBpamieHus. llepuon
noJtypacnaaa aTOMHBIX sIJIep.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOIO YHCET. DHEPTUs CBA3U
aToMHBIX sifep. CBsi3b Macchl W SHepruu. Peaknuu cuHTe3a W AeneHus sanep. VcrouHuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JIelicTBUS paguOaKTUBHBIX U3JTyUYEHUN HA dKUBBIE OPraHU3MBbI.

Hemoncmpayuu.

oV kwnNRE

CHexTpsl U3JIy4eHHs U TOTJIOMIEHUS.

CrexTpsl pa3IuyHbIX Ta30B.

CnexTp BoaOpo/a.

Habmronenue TpekoB B kamepe BusbcoHa.

Pabora cuéryrka HOHU3UPYIOMINX U3TYyISHHH.

Perucrpanus nzmydeHus: IpUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnuvie pabomot u onvimeol.

1. HabmroeHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HSHEPTUM YACTULBI MO TOPMO3HOMY IyTH (1O

dboTorpadusim).

3. HMsmepenue pagunoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENHEHO-0000IIAOMINK  MOAYTh MpEeAHA3HAueH JUIS  CUCTEMAaTH3aluu U
000011IeHUsT TPEAMETHOTO COJIEPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYESHUHU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
busuKe st 00yJaroIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipyu wu3ydyeHUM JAHHOTO MOMYJS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS  BHJIBI
NESTEIIbHOCTH, Ha OCHOBE KOTOPBIX O0O0ECHeuMBaeTCs JOCTHXKCHHE TMPEAMETHBIX U
METanpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHHs, (hOpMUPYETCs €CTECTBEHHOHAY4YHas
rPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBaHMS SIBJICHUM NPUPOABl U TEXHUKH,
OBJIAJICHUC YMEHUSMH OOBSICHATh (PUINUCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
peuaTh 3aJ1a4u, B TOM YUCJIE KAYECTBEHHBIE M KCIIEPUMEHTATbHBIE.

[TpuHIMNIUATBHO AEATEIbHOCTHBIA XapakTep AaHHOTO pa3zelia pealn3yeTcs 3a CU€T TOro,
YTO 00yYarOLIUECs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX MM MPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHUH Paclio3HABATh U HAYYHO OOBICHATH (DM3HUSCKUE SIBICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh HayuHbIE€ METOJbI HCCIEAOBaHUS (PU3NYECKUX SBJICHHI, B TOM YUCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HambOoOJee BaXHBIX JOCTHXKEHUU COBPEMEHHBIX TEXHOJIOTHM,
HaIlpuMep, MPAKTHYECKOTO HCIOIB30BAHMUS PA3JIMUHBIX HMCTOYHHUKOB JHEPTrUM Ha OCHOBE
3aKOHa MPEBPAICHHsS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

— IpOSsIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKON (hU3HUECKOit
HayKH;

— [IEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— FOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 00CYXJIEHUU OOIECTBEHHO 3HAYUMBIX M ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM MTPUMEHEHUEM JOCTUKEHUN (PU3UKU;

— OCO3HAaHHE BaKHOCTU MOPAJIbHO-3TUYECKUX NPUHIUIIOB B JESATENIBHOCTH YUYEHOT0;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPUSTHE ICTETHMUECKUX KauecTB (PU3MUECKON HAyKd: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMS:

— OCO3HAHME LEHHOCTU (PU3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

— pa3BUTHUE HAYYHOH JIF0O03HATEIHHOCTH, UHTEPECa K UCCIIEeI0BATEIbCKON AeSITENbHOCTH;

5) popmupoBaHus KyJbTYpPbl 310POBbSI H IMOUMOHAJIBLHOIO 0JIATONOTYYHS:

— OCO3HAaHME LIEHHOCTH 0e30macHoro obpasa KHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBW O€30MacHOro TMOBEACHHMS Ha TpaHCIOPTE, Ha JOpOrax, c
AIEKTPUUYECKUM U TEIJIOBBIM 000PY/IOBAHUEM B JIOMAITHUX YCIIOBUSX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HaAHHE CBOETO IMpaBa Ha OIIUOKY U TaKOTO
e IIpaBa y Jpyroro 4ejoBeKa;

6) TpyaoBoro BocnuTaHus:

— aKTUBHOE y4yacTHE€ B pPEIICHUU MPaKTHYECKHX 3ajad (B paMKax ceMbd, 00pa30BaTeIbHOU
OpraHM3alyu, Tropoja, Kpas) TEXHOJOTMYECKOW U COLMAJbHOM HAaNpaBIeHHOCTH,
TpeOYIOIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

— UHTEpEC K MPaKTHUYECKOMY U3YUEHHIO podeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:

— OpHUEHTalusi Ha MpUMEHEHHE (PU3MYECKUX 3HaHMM Ui pelleHus 3agad B o0iacTu
OKpY’Kalolllel cpenibl, MJIaHUPOBAHUS TOCTYNKOB U OLEHKHM MX BO3MOJKHBIX MOCIEACTBHI
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HaHHUE TTI00aJIBbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

8) ajanTannu K N3MEHSIIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

— MOTpeOHOCTh BO B3aUMOACWCTBUM TPH BBINOJIHEHUH HCCIEIOBAaHUI U IPOEKTOB
(hbU3UYECKOI HAIPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITeIbHOCTD;

— NoTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHWM, B TOM uucie (HOpPMYyIUpOBATH HJIEH,
TIOHSTHSA, TUTIOTE3BI O (PU3HUUECKUX OOBEKTAX U SIBJICHUSX;



e — OCO3HaHHUE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCcTH (PU3HKH;

® — [UTAHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETCHNN HOBBIX (PM3MUECKUX 3HAHHIA;

® — CTpeMJICHHE aHAIM3HPOBAThH U BBIABISATH B3aUMOCBS3H MPUPOJIBI, O0IIECTBA M SKOHOMHUKH,
B TOM YHCJIE C UCIIOJB30BaHUEM (PU3NUECKUX 3HAHUM;

® — OIEHKa CBOMX MACHCTBHH ¢ Y4€TOM BIHMSIHUS Ha OKPYKAIOIIYI0 Cpeay, BO3MOXKHBIX
r7100aIbHBIX TTOCIIEICTBHH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHHS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEJIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHbIE YUeOHBIE ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIC ICHCTBHS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
® BBISIBJIATH M XapaKTEPHU30BaTh CYILIECTBEHHbIE IPU3HAKY O0BEKTOB (SIBJIICHUI);
® yCTAHABJIMBATh CYLECTBEHHBIH MPU3HAK KIACCU(PHUKAILMU, OCHOBAHUS i1 0000IIECHUS U
CpaBHEHMS;
® BEISIBJIATh 3aKOHOMEPHOCTH M NPOTUBOPEYHS B pacCMaTpUBAEMBIX (DakTaxX, JaHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;
® BEISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBA3M NpPU HM3Yy4EHHUU (QU3HMUECKUX SBJICHUH U
IPOIIECCOB, JIENIaTh BBIBOABI C HCIIOJNB30BAHUEM JICAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYECHUH, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3SX (PU3NUECKUX BEITUYNH;
® CaMOCTOSITEIbHO BBHIOMpATh CIOCO0 pelieHus: yueOHoM (u3nueckoi 3agaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHHs, BBIOOp HamOoiee NOIXOAAIIETO C YYETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).
Ba3oBble ucciiefoBarebcKue 1eiCTBUA:
® [ICTI0JIb30BATh BONPOCHI KaK UCCIIEA0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
® [IPOBOJIUTH TI0 CAMOCTOSITEIEHO COCTABIICHHOMY TUTAHY OMBIT, HECIOXKHBIN (PU3UIECKUI
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHHE (PU3UYECKOTO SIBICHUS;
® OIICHHWBAaTh Ha NPUMEHHMOCTb U JOCTOBEPHOCTh MH(OPMALUIO, MOJYYEHHYIO B XOj€
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;
® CaMOCTOSATENIBHO (POPMYIMPOBATh 00OOIIEHUS U BBIBOABI MO pe3yiibTaTaM MpOBEIEHHOTO
HaOJII0IeHNUs, OIIBITA, UCCIICOBAHMS;
® [[POrHO3UPOBATh BO3MOXKHOE JlaJIbHEHIIee pa3BUTHE (PU3NYECKUX IPOLIECCOB, a TaKXkKe
BBIJIBUTATH TIPEATIONOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.
Pabora ¢ undopmaumeii:
® IPUMEHSATh PA3MYHBIE METOJbI, MHCTPYMEHTHI M 3alpoChl TpWU TOHWCKE U OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IMpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;
® AHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W HMHTEPIPETUPOBATh HWH(MOPMAIHMIO PA3IUIHBIX
BUIOB U (POPM TIPEIICTABIICHHUS;



® CAaMOCTOSITEJIBHO BBIOMpATh ONTHUMAJbHYIO (opMy mpeacTaBieHuss WHPOpPMALUU U
WUTIOCTPUPOBATh pelIaeMble 33Ja4d HECIOXKHBIMH CXEMaMHM, JHarpaMMaMH, WHOU
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUA:

®B X0JI¢ OOCYXIeHHs Y4eOHOro MaTepuaia, pe3yJbTaToB JabOpaTOpHBIX padoT u
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbBIC Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeIbHOCTH OOIIeHNS;

® COMOCTABIATh CBOM CYXKACHUS C CYXKICHHAMU JPYTUX YYaCTHUKOB JHAJOra,
OOHApYKMUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

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

eIyOJIMYHO  TPEACTABIATH  PE3yJAbTaThl  BBINOJHEHHOTO  (U3WYECKOTO  OIBITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, TPOCKTA);

® [IOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAIbHOU paObOTHI PU
peLIeHUH KOHKPETHOH (PH3NUECKOM MPOOIEMBI;

e [[PUHUMATh IITM COBMECTHOM JESTEIBHOCTH, OpPTaHMW30BBIBATH JEHCTBHA 1O €&
JOCTHIKCHUIO: PACIpeNeNisiTh PO, 00CYKIaTh MPOIECCH U Pe3yabTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

® BHINIOJIHATH CBOIO YacTh palbOThI, JOCTUTas KayeCTBEHHOTO pe3yJbTaTa II0 CBOEMY
HAIPaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMUA KOMaH/IbI;

® OLICHMBATH KaYE€CTBO CBOETO BKJIaJa B OOLIHMI MPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEIBEHO
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranu3anus:

® BBISIBJIATH NPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOUIMX JUIS PEIIeHUs
(bu3nyecKuX 3HaAHMI;

® OPUEHTHUPOBATHCS B PA3JIUYHBIX MOJXOAAX NPUHATHS peIleHUH (MHAWBUIYAIbHOE,
IPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIon);

© CAMOCTOSITEJIBHO COCTaBIISATh AJITOPUTM pelleHus (u3nyeckod 3ajaud WM IUIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpPOBAaTh Mpe/jiaraéMble BApUaHThI PELLICHUN;

e Jie7IaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJIEKT:

® 1aBaTh a/ICKBaTHYIO OIIEHKY CUTYallUU U IpeiaraTh IJiaH e€ N3MEHEHNUS,

© 00BSACHATH MPUYMHBI JOCTHKEHUS (HEIOCTHXKEHUS) pPe3yIbTaTOB JIEATEIbHOCTH, AaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

® BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh (B TOM UHCJE B XOJ| BBIIOJHEHUS (PU3NYECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBHCTB, W3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3YJIbTATA 1IEJIU U YCIOBUSIM;

® CTaBUTH ce0s Ha MECTO JAPYroro 4ejioBeKa B XOJIe CIOpa WM JUCKYCCUU Ha HAYYHYIO
TE€MY, TOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

eIpU3HaBaTh CBOE MpaBO Ha OMMOKY NpHU peleHuun (U3MYECKUX 3a7ad WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JIPYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOyuenust B 7 Kjacce IpeIMETHbIE pe3yibTaThl HA GA30BOM YpPOBHE JIOJIKHbI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

® ICIIOJIb30BATh  MOHATHSA: (U3MYECKHMEe U XUMMYECKHE SBJICHMSA, HaONI0JIeHHeE,
9KCHEPUMEHT, MOJElb, TUIIOTE3a, CAMHUIIBI (U3NYECKUX BEIMYUH, aTOM, MOJEKYyJa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYeCKOoe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEHCTBYIOIas cuia, Aedopmanus (ynpyras, IUIaCTHYECKasl), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

e pa3nyaTh SABJIECHUA (IUPQy3us, TEIIOBOE IBM)KEHUE YACTHUI[ BEIECTBA, PABHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE NIBJKEHUE, MHEPLUA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBhIO BpalleHUs, Iepelada JaBJICHHUS TBEPIAbIMU
TeJIaMH, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBjieHHE, IIJIaBaHUe TeJl, IPEeBpalLeHUs
MEXaHUYECKOM SHeprun) 1o ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

® pacro3HaBaTh IPOSBIECHUE W3YUYEHHBIX (DU3NYECKHUX SIBICHHH B OKpYXarolleM MHpE, B
TOM 4yHcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPhl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHCTBUE CWIBI TPEHHS B INPUPOJLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS HA JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYary B Teje YelOoBeKa, IPU 3TOM NEPEeBOJUTh MPAKTUYECKYIO 3ajlauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

® ONMCHIBATh M3YyYCHHbIE CBOMCTBA Tel U (U3UYECKUE SIBICHUS, UCIONb3Ys (U3NUECKUe
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyTb, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJA TSDKECTH, BEC Tella, CHJla TPEHUsS, [aBIICHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas paborta,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIUAIbHAs 3HEPrus), MpHU OMMCAHUM IMPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOIb3yEMbIX BEIMYMH, UX 0003HAUECHUS U €TUHULIBI
(bu3NYeCKUX BEIMYUH, HAXOAWUTh (POPMYyIbI, CBA3BIBAIONIME JaHHYIO (QU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEH
(U3NYECKUX BEITUYNH;

® XapaKTepu30BaTh CBOWMCTBA Tel, (U3NUYECKUE SIBICHUS M MPOLECCHI, UCIIONIb3Ys MpaBuiia
CJIO’KEHUS CWII (BIOJIb OJHOU MpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30J70TO€ TIPABWIO» MEXaHHWKH, 3aKOH
COXpPaHEHMs] MEXaHMYECKOW SHEprHM, MPH 3TOM JIaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTHUECKOE BBIPAKEHMUE;

© O0BSICHATH (PU3HUECKUE SIBICHUS, POLIECCH U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull  NIPAKTUKOOPHUEHTHPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUUYMHHO-
CJICICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHNE U3 1—2 TOTHYECKHX IIaroB ¢ OMopoit Ha 1—
2 u3y4YeHHBIX CBOWCTBAa (U3MUECKUX SBJICHUH, (U3NYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

epemarth pacuy€THble 3a7aud B 1—2 JE€HCTBUS, HCHONB3YysSd 3aKOHbI U (OPMYIIbI,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYINIBI U



MIPOBOJIUTh PACYEThl, HAXOIUTh CIPABOYHBIC JAaHHBIC, HEOOXOAMMBIC ISl PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MOMy4YeHHOU (DU3NYECKON BETMUNHBL,

® pacIio3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIMTh MPU MOMOIIH (PU3UYECKUX METOJIOB,
B ONHCAaHUU WCCIEIOBAHUS BBIACIATH IMPOBEPSEMOE MPEANOoIOKeHUE (TUIOTE3Y),
pasznuyaTh ¥ MHTEPIPETUPOBAThH TOJYUYCHHBIA PE3yJbTaT, HAaXOJIUTh OMIMOKH B XOJE
OIIBITA, ICJIATh BBIBOJIBI 10 €T0 PE3YJIbTaTaM;

® IPOBOANTH ONBITHI MO HAOMIOJCHHUIO (PU3NYECKHUX SBICHUN WM (PU3MUYECKUX CBOMNCTB
Ten: (GOpPMYIUPOBAaTh TMPOBEPSEMBIE TIPEIIONIOKEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEIOKEHHOTO 000PY0BaHUS, 3aMUCHIBAThH XOJ1 OMBITA U (POPMYITHUPOBATH BHIBOIBL;

® BBITIOJTHATh MPSMbIC M3MEPEHUSI PACCTOSHUSA, BPEMEHH, MAcChl Tena, o0béMa, CHIIbI U
TEMIEPATYPHl C UCIOJIL30BAHUEM AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCOFOTHON MOTPENTHOCTH U3MEPEHUH;

® [I[POBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (DPU3NYECKON BEITUYMHBI OT APYrou ¢
HCITOJIb30BaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH PABHOMEPHO JIBIIKYIIIETOCS
TeJla OT BPEMEHHU JIBUIKECHUS TeJia, CUJIbI TPEHHUS CKOJBKEHMS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TN M HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMIAJN
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIIPYTOCTH OT YJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBHM TIJITaBaHUSI TEJ, YCJIOBUUA pPAaBHOBECHSI pblyara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWHM Y4€OHOTO HCCIICIOBaHUS, COOMpATh YCTAHOBKY W  BBITIOJHSTH
U3MEpEHUS, CIeAysl TPEUIOKCHHOMY IUIaHy, (PMKCHPOBATh PE3YJIbTATHI IMOJYICHHON
3aBUCUMOCTH (PU3MUYECKHX BEJIWYMH B BHJC NPEIJIOKCHHBIX TaOIWIl ¥ rpaduKoOB,
JienaTh BbIBOJIBI IO pe3yJIbTaTaM MCCIEI0BAHMS;

® IPOBOANTh KOCBEHHBIC H3MEpPEHUS (PU3NUYECKMX BEIMYMH (IIOTHOCTh BEIIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJIa TPEHHS CKOJIbKEHUS, [aBICHUE BO3AyXa,
BBITAJIKUBAIOIIAS CHJIA, JICHUCTBYIOIIAs Ha TMOTPYKEHHOE B KUAKOCTh TEJO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAys MPEJIOKEHHON
WHCTPYKIIMU: TIPH BBIMOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY
Y BBEIUHCIATH 3HAUCHNE HCKOMOM BEITHUHNHEL,

e CcOOMIOaTh TpaBWJIa TEXHUKU O€30MacHOCTH TpuU pabore ¢  J1abopaTOPHBIM
000pyI0BaHNEM;

® yKa3blBaTh MPUHLMUIBI JCHCTBHS MNPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HENOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTh;

® XapaKTepU30BaTh MPHUHIIUIIBI ICUCTBUS U3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOIMCTB
C OMOpOHM Ha WX ONHUCaHUS (B TOM YHMCIE: MOAIIUIHUKHA, YCTPOWCTBO BOJOMPOBOJA,
TUIPABIMYECKU TIPecC, MaHOMETP, BBICOTOMEp, MOPIIHEBON HACOC, apeoMeTp),
WCIIONTB3Ysl 3HAHUS O CBOMCTBAX (PM3WYECKHX SIBICHUU W HEOOXOaUMbIe (PU3UUYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

®IPUBOAUTH TpUMEPHl (HAXOAUTh HWHGOPMALMIO O TpUMEpax) MPAKTUYECKOTO
WCIIOTh30BaHU (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi OOecredeHus
0e30MacHOCTH TpU OOpalieHuH ¢ TpuHOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsSI 3J0pPOBbsi M COONIOJICHHS HOPM OSKOJOTHYECKOTO TIOBEJCHUS B
OKpYKarolleu cpese;



® OCYILECTBIIATH OTOOP HMCTOYHUKOB HH(popManuu B IHTEepHETEe B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WA MOXET OBITh HEJJOCTOBEPHOM;

® ICTIOJIH30BATh TPHU BBHIMOJHEHUHN Y4YeOHBIX 3aaHU HAYYHO-TIONYJSIPHYIO JHTEPATypy
($U3NUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh INpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

® Cc03/1aBaTh COOCTBEHHBIE KPaTKHWE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIH MMOHATUHHBIA anmapar Kypca (u3uKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALIUEH;

e [IpU BBINIOJHEHUU Y4YEOHBIX MPOEKTOB M HMCCIECIOBAHUN PACHpPENeNsTh 00sS3aHHOCTH B
IPYyIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JEeICTBUH, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JESATEIBHOCTb T'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIUX.

K xoHuy oOyuenust B 8 Kiacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHbI

oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

® ICIIOJIB30BATh IOHATHS: Macca U PasMEPbl MOJIEKYJI, TEIUIOBOE [BHKEHUE ATOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIMUECKHE M aMop(HbIEe Tela,
HaCBILICHHBIA Y HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIA 3JIEKTPUUYECKHUM 3apsl, dJIEKTPHUIECKOE
110JIe, MPOBOJHUKU W JUIIEKTPUKH, TOCTOSIHHBIA J3JIEKTPUYECKUH TOK, MarHUTHOE
1oJIe;

epa3nnyaTh SBJIECHUS (TEIUIOBOE pACHIMpEeHHE M CXKaTue, TeIulonepeaaya, TeIIoBOe
paBHOBECHE, CMauMBaHME, KalNWUIAPHBIE SBICHUS, HCIApEHUE, KOHJCHCAIus,
IIJIaBJICHUE, KpUCTaJUIM3aLs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUYE€HHUE), DJIEKTpU3ALUs Tell, B3aUMOJICHCTBUE
3aps0B, ACUCTBHS IJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, AECUCTBHE MarHUTHOIO IOJII HA NMPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
UHAYKIMS) TI0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacrio3HaBaTh IPOSIBIIEHUE M3YYEHHBIX (U3NYECKUX SIBJICHUHN B OKpYXarolleM MHUpE, B
TOM 4ucie (U3MUECKHE SBJIEHUS B TNPUPOJE: MOBEPXHOCTHOE HATSIKEHUE H
KallWJUISIPHBIE SIBJIEHUST B IPHUPOAE, KpHUCTauIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, JJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, Apeid MOoJI0COB, pOJib MarHUTHOTO MOJS JJS KU3HH Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

® ONMCHIBATh M3yYCHHbIE CBOMCTBA Tel U (PU3NYECKUE SIBICHUS, UCHOJIB3Ys (hru3nyecKue
BEJIMYMHBI (TEMIEepaTypa, BHYTPEHHSAsS SHEPrus, KOJWYECTBO TEIUIOTHI, YyHAEIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YJENbHAs TEIUIOTAa IUIABJIICHMS, YJAEJIbHAs TeIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOM MAIlMHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO31YXa, JIEKTPUUYECKHUM



3apsif, cuja TOKa, OJJIEKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBIEHHE TMPOBOJIHUKA,
yIIeTBbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), TIPU
OMKMCAHUW TPABWIBHO TPAKTOBaTh (DU3MYECKUN CMBICI HCIOJIB3YEMBIX BEIHYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYUH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEIHYNH;

® XapaKTepu30BaTh CBOWMCTBAa Tes, (U3NYECKUE SBJICHHUS U IPOLECCHI, HCIONb3YS
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS BEIECTBA,
IOPUHLIMAIT CYNEPHO3UIMKU ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHHUS
SHEpPruM, MPHU 3TOM JIaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA W 3alKCHIBATH €T0
MaTEeMaTU4YeCKOEe BHIPAXKCHHUE;

® 00BSCHATH (PU3UYECKHE MTPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYAIIHid
MPaKTUKOOPUEHTUPOBAHHOTO XapakKTepa: BBIABISATH MPUUYMHHOCIEICTBEHHbBIE CBSI3H,
CTpOUTh OOBsICHEHHE M3 1—2 JOrMYecKHx MIaroB C OMOpPOoW Ha 1—2 W3Y4YEeHHBIX
CBOICTBa (PU3MYECKUX SBICHUH, PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

epemiath pacuy€THble 3a7aud B 2—3 JEHCTBUS, WCIONB3Yysd 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3alUCBHIBaTh KPAaTKOE YCJIOBHE, BBIABIISITH HEJIOCTATOK JAHHBIX JIJIS PEIICHUS 3a/layH,
BBIOMpATh 3aKOHBI 1 ()OPMYJIBI, HEOOXOIUMEIE JIJIsl €€ PEIIeHUs, TPOBOAUTH PACUETHI U
CpPaBHHBATh MMOJTYYCHHOE 3HAaUeHHE (PU3NUECKON BEIIMUYUHBI C U3BECTHBIMU JAHHBIMU;

® pacIio3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH MPHU MOMOIIN (PU3NYECKUX METOJIOB,
UCIIONIB3YSl OINKCAaHUE UCCICOBAHMS, BBIACIATH IPOBEPSEMOE MPEANONIOKECHHE,
OILICHUBATh MPABUIBHOCTH MOPSAKA MPOBEACHUS UCCIEOBAHMS, IENaTh BHIBOJIBI;

® [IPOBOJIUTH OIBITHI MO0 HAOTIOACHHUIO (PU3NYECKUX SIBICHUN UM (PU3NYECKUX CBOWCTB TEI
(KanmWJUISIpHBIE ~ SIBJICHUSI, 3aBUCHUMOCTb JIaBJIGHHMsI BO3JyXa OT €ro o0béma,
TEeMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBAHUS TIPHU U3JTYUYEHUU OT LIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAJAA €€ TOBEPXHOCTH, OHIIEKTpHU3aLUsi Tel H
B3aUMOJICCTBUE DJIEKTPUUYECKUX 3aps0B, B3aUMOJICUCTBUE TMOCTOSIHHBIX MarHWTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEW MOCTOSIHHBIX MarHUTOB, JIEMCTBUSI MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOWCTBA 3JEKTPOABUTATEIS
MOCTOSTHHOTO TOKa): (OpMyNHpOBaTh MPOBEPSEMBbIE MPENINONIOKEHUS, COOUpPATh
YCTAaHOBKY M3 TMPEIJIORKEHHOTO OOOpYJOBaHHUsS, OMHUCHIBATH XOJ OMNbITA W
(bopMyIUPOBaTh BHIBOJIBI;

® BLITIOJTHATh TIPSIMBIE U3MEPEHHUS TeMIIepaTypbl, OTHOCHTEIHHON BIAXKHOCTH BO3/yXa,
CHUJIBl TOKA, HAIPSDKEHUS C HUCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3MYECKUX BEIWYMH, CPAaBHHUBATh PE3YNIbTAaThl W3MEPEHUN C Y4ETOM 3aJaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

® [IPOBOJUTH KCCIEAOBAHNWE 3aBHUCUMOCTH OJHOW (DM3MYECKON BEIMYMHBI OT JIPYrou ¢
UCTIOJIb30BAaHUEM MPSMBIX M3MEpPEHUH (3aBHCHUMOCTH COMPOTHUBIICHHUS MPOBOJHUKA OT
€ro JIJTMHBI, TUTOIIAJN TIOTIEPEYHOTO CEYEHUS W YJEIHHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UIYIIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS HA TTPOBOTHUKE,
UCCJIEI0BAHNE TOCIIEIOBATEIBHOTO U MapajuleIbHOTO0 COEIMHEHUM MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEOBAHKNE, COOMPATh YCTAHOBKY U BBIMONHSITH U3MEPEHUS, CIEIys



IPEJIOKEHHOMY IUIaHy, (PMKCUPOBAaTh PE3y/bTaThl MOJYYEHHON 3aBUCUMOCTH B BHUJIE
TaOIMI U TpaHKOB, A€TaTh BBIBOAKI 110 pE3yJbTaTaM HCCIIeIOBAHNUS;

® [IPOBOJIUTh KOCBEHHbIE HM3MEpeHHs (U3NYECKUX BEIMUYUH (yAelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, paboTa U MOITHOCTh JIEKTPUUECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcOoOMpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY, ClEAys
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

ecoOm0laTh IpaBUIa TEXHUKM Oe3omacHocTH mpu pabore ¢ JabOpaTOPHBIM
00opyI0BaHUEM;

® XapaKTepU30BaTh MPUHILHUIIBI IeHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOPOM Ha MX ONUCaHMs (B TOM YHUCIE: CUCTEMa OTOIUIEHUS JOMOB, THTPOMETP,
napoBast TypOWHA, aMIepMeTp, BOJBTMETP, CUETYMK OIEKTPUUECKOW HSHEPIuH,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, HAarpeBaTeNbHBIE AJIEKTPOIPUOOPH (TIpUMEpHI),
JIEKTPUUECKUE MPEJOXPAHUTEIH, SJIEKTPOMArHUT, 3JIEKTPOJBUIaTEdb IOCTOSHHOIO
TOKa), HUCIOJNb3Yys 3HAHUS O CBOMCTBaX (PU3MUECKUX SABICHUM M HEOO0XOAUMBIE
¢du3nUeckre 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEpPUTENIbHBIE NPUOOPHI 110
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CTrOpaHMs, 3JEKTPOCKOIl, PEOcTar), COCTaBIISATh
CXEMBI 3JIEKTPUYECKHUX LIeNed ¢ MOCIE0BaTEeIbHBIM U MapauleIbHbIM COCIUHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB JIEKTPHUECKUX IETICH;

®[IPUBOAUTH IpPHUMEPbl (HAXOOUTh HMH(POPMALMIO O HpUMepax) MPaKTHYECKOro
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHus
0e30macHOCTH NIpU OOpalleHMH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbsI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpy’Karolel cpene;

® OCYILECTBIIATh MOUCK MH(OpMaIuu (usnyeckoro copepkanusi B IHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUM M MyTEM CpaBHEHUS JIOTOJHUTENBHBIX HMCTOYHHUKOB BBIACIATH
UHPOPMALINIO, KOTOPast SBJISETCS MPOTUBOPEUNBON MITH MOXKET OBITH HETOCTOBEPHOM;

® ICTIOJIb30BATh NPHU BBHIMOJHEHUM Y4YEOHBIX 3aJlaHUil HAYyYHO-TIONYJSPHYIO JHUTEPATYpY
(GU3NIECKOTO CO/epKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJETh NMPHEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHHMs WHGOpPMANUU W3
OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

eco3/aBaTh COOCTBEHHBIE IHCHbMEHHbBIE M KpaTKUe YCTHbIE cOooOUIeHus, 00o00mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COJAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  TPEICTaBISITh  pe3yiabTaTbl MPOEKTHOM WM  HCCIEN0BATEIbCKOMN
JeSITeTBHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh W3YYCHHBIN MOHSTHIHBIA anmapat
Kypca (pU3MKH, COMPOBOXKIATh BHICTYIUICHHE MTPE3EHTALIUEH;

®IIpH BBINIOJHCHUM YYEOHBIX TPOCKTOB W HCCIEAOBAHWHA (PH3MUECKUX IPOIECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 32 BBHIOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, ajeKBaTHO
OIICHWBATh COOCTBEHHBI BKJIQJ B  JIEATEIBHOCTh  TPYIIBI, BBICTPAWBATH
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTD Pa3pemiaTh KOHMIUKTHI.

K xoHuy oOyuenust B 9 Kiacce mnpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

® ICTIOJIB30BATh MOHATHSA: CHCTeMa OTCY€Ta, MaTepualbHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMUECKOTO JBIDKEHUS, nedopmanus (ynpyras, miacTudeckas),



TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IEpEerpy3Kd, LEHTP
TSDKECTH, a0CONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO TeENa, paBHOBECHE,
MEXaHWUYECKUe KOJNICOaHWsI W  BOJHBI, 3BYK, HHQPa3ByK H  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JAIIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W ToronieHus, anbda, O6era- M ramma-
U3JIy4EeHHUS], U30TOIIbI, SiJIepHAst SJHEPreTHKA;

e pa3nuyaTh SIBICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHENHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaIeHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHHUE (3aTyXallllhe U BBIHY)KJIEHHBIE KojeOaHus), pe30HaHC,
BOJIHOBOE JBWXKEHHUE, OTpaXCHUE 3BYKa, MPSIMOJMHEMHOE PpPacCIpOCTPaHECHHE,
OTpaXEHUE U NIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAJbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHMYATOro CIEKTpa H3IIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

® pacrio3HaBaTh MPOSBIICHUE M3YYCHHBIX (DM3MYECKHX SIBJICHUU B OKpYXKaromem Mupe (B
TOM 4YHclie (PU3UYECKUE SBJIICHUS B NIPUPOJIC: MPHIIMBEI U OTJIMBEI, JIBIDKCHUE TUJIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LlyHAMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE  SIBIICHUS B  MPHPOJAE, OHOJOTHYECKOe  JEHCTBHE  BHUIUMOTO,
YIBTPApUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyYCHHUE TMPUPOIHBIX MHUHEPAJIOB,
NEeCTBUE PaIMOAaKTUBHBIX M3IYYCHHI HAa OPraHU3M 4eJOoBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3aJladyy B Y4eOHYIO, BBIJICIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

® OTIMCHIBATh M3Y4YEHHBIE CBOMCTBA TeNl W (PU3UUYECKUE SIBIICHUSI, UCIIOIB3YS (U3UUECKUE
BEJTMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTh, CUJIa TPEHHUs, CUja YIPYrOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAaJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHATBHAS SHEPTHS CKATOUW MPY>KUHBI, KHHETUYECKAast
DHEprus, TMOJHas MeXaHWYecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
cpenbl), IPU ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CAUHUIBI (DU3NYECKUX BEIUYHMH, HAXOIUTH (HOPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MUYECKYIO0 BETUYHMHY C JPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYMH;

® XapaKTepU30BaTh CBOMCTBA TeN, (PU3UYECKHE SBICHHS U MPOIECCHI, UCIMONb3Yysl 3aKOH
COXpPAHEHHUs HHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS, NMPUHLHUI CYNEPHO3ULIMH CHUJI,
MIPUHITATT OTHOCUTETLHOCTH [ anuiies:, 3akoHbl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAXCHUS W TPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsIOBOTO U
MacCoOBOTO UHCEN TMpHU SACPHBIX pEaklUusX, MpU HTOM JaBaTh CIIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATh €M0 MATEMATHUYECKOE BBIPAKECHHUE;

® 00BSCHATH (PU3MUECKHE MPOLIECCHI U CBOMCTBA TEM, B TOM YHCIIE U B KOHTEKCTE CUTYaIIHid
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh MPUUYUHHO-CIIEICTBEHHbIE CBSI3H,



CTPOUTHh OOBSCHEHHE M3 2—3 JIOTHYECKHUX IIIaroB C OMOpPOM Ha 2—3 H3YyYEHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHbIe 3a/a4il (OMUPAOIIMECs HA CUCTeMY M3 2—3 ypaBHEHUH), UCIONb3YS
3aKOHBI U (OPMYIIBIL, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIU3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISABISATH HEAOCTAIOUINE MU
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIE Ui PEIICHUs,
IPOBOAMTH pPAcUéTbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOI'O 3HAYCHUS
(U3HYECKON BETMIMHBL;

® pacro3HaBarh Npo0JIEMbl, KOTOPbIE MOXHO PEIIUTH MPHU MOMOILIH (PU3NIECKUX METOJIOB,
UCIIOJIb3YSl OIKMCAHUE UCCIECOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINIONIOKEHHE,
OLICHUBATh IMPABWJIBHOCTH IOpPSIKA IPOBEIEHUS HCCIEAOBAHUS, JeNaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUN U OIBITOB;

® [IPOBOJIUTH OIBITHI [0 HAOTIOACHHUIO (PU3UYECKUX SIBICHUN UM (PU3NYECKUX CBOUCTB TEI
(u3yueHue BTOpOro 3akoHa HpIOTOHa, 3aKOHA COXpAaHEHHS! SHEPTUH, 3aBHUCHUMOCTD
nepuoja KojaebaHuil MpyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTH IPY>KUHBI U
HE3aBUCHMOCTb OT aMILIUTY/Ibl MaJIbIX KOJE€OAHUN, IPAMOJIIMHENHOE paclpOCTPAaHEHNE
CBETa, paslioKeHHWE Oelloro cBeTa B CIEKTp, U3Y4YEHHE CBOMCTB H300pa)keHUs B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHsI MpeAMeTa B coOuparoniel IuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIIEKTPOB H3JIY4YEHHUS): CaAMOCTOSTEIbHO
coOuparb yCTaHOBKY U3 H30bITOYHOrO Habopa 000py10BaHMsl, ONUCHIBATH X0/ OIbITA U
€ro pe3yibTaThbl, POPMYITUPOBATH BHIBO/IBI,

® [IPOBOJUTH MpPU HEOOXOJUMOCTU CEpUI0 MPSAMBIX H3MEpPEHUHl, Ompenensis CcpeaHee
3HaYeHHEe H3MepAeMoil BelUYUHBbl ((POKYCHOE pacCTOSIHHE CcOOUparonie JUH3bI),
000CHOBBIBAThH BBIOOP CIIOcO0a U3MEpeHHs (M3MEPUTEIBHOTO MPUO0pa);

® [IPOBOJUTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (DU3MUECKUX BEIMYMH C HCIOJIb30BAHHEM
NPSIMBIX W3MEPEHHH (3aBUCMMOCTh TYTH OT BpPEMEHH TIPU PABHOYCKOPEHHOM
JIBUKEHUM 0€3 HauyalbHOW CKOpPOCTH, TIepuoja KoJieOaHUM MaTeMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yrja OTpa)XCHHs CBETa OT yrjia MaJeHHs U
yria IpeloMIIeHUsl OT yria MaJieHus): TJIaHUPOBATh UCCIIEOBAHHUE, CAMOCTOSATEIHHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pE3yJibTaTbl IOJYYEHHOH 3aBHCHUMOCTH
(GU3MYECKUX BEIIUYUH B BUJE TAOMUIl M TrpadUKOB, JeNaTh BBHIBOJLI MO pe3ybTaTaM
UCCJIEI0BAHMS;

® IPOBOJNTH KOCBEHHBIE W3MEpeHUss (U3NYECKUX BEIUYHH (CpPEAHsSsT CKOPOCTh U
YCKOpEHHUE Tefa MPU PaBHOYCKOPEHHOM JIBHKEHUHU, YCKOPEHHE CBOOOJIHOTO Ma/CHuUs,
KECTKOCTh TPYKUHBI, KOXPDUIIUEHT TPEHUS CKONBXKEHHs, MeXaHudeckas paboTa u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTUYeCKOro M MPYKUHHOTO
MasTHUKOB, ONTHYECKass cujga coOuparomed JIMH3bI, PaTUOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY U BBITIONHSTH
U3MEPEHHUs, CNEeAys MPEIOKEHHON MHCTPYKIMH, BBIYUCIATh 3HAYEHUE BEIMYMHBI U
AQHAIM3UPOBATh TOJyYEHHBIE pe3ylbTaThl C Y4YETOM 3aJaHHOW IOTPEHIHOCTH
WU3MEPEHHUI;

ecoOMIOaTh TpaBWIA TEXHUKA OE30MacHOCTH Tmpu pabore ¢  7TabOpaTOPHBIM
00opy0BaHUEM;

® pa3aMyaTh OCHOBHBIE MPU3HAKHU U3YUEHHBIX (PU3NUYECKUX MOJIENICH: MaTepuaibHas TOUKa,
abCoONMIOTHO TBEPAOE TEJO, TOYEUHBIM MCTOYHMK CBeTa, JIy4, TOHKas JIMH3A,
MJIaHeTapHasi MOJIeJb aTOMa, HYKJIOHHAs: MOJIeNIb aTOMHOTO $11pa;



® XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB
C Oomopod Ha HUX omMucaHus (B TOM 4YHCIE: CHOUAOMETP, AAaTYUKU MOJIOKEHUS,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOanmapaT, ONTUIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), ncnosib3ys 3HaHUS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

® 1ICII0JIB30BATh CXEMbl MU CXEMAaTUYHbIE PUCYHKH HM3YYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKHX IPOLECCOB IMPH PEHICHUH Y4eOHO-
MPAKTUYECKHUX 3a/1ad, ONTUYECKUE CXEMbl ISl MOCTPOCHUS M300pakeHUN B IIOCKOM
3epKajie U coouparoiei JIuH3e;

®[IPUBOJUTH MpUMEpPbl (HAXOAUTh HHGOPMALMIO O MpUMEpax) MPaAKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HM s OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHYECKUMH yCTPOIHCTBaMH,
COXpaHEHMsS 3J0pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO IOBEACHHS B
OKpYKalolllei cpee;

® OCYIIECTBIIATh TMOUCK HHpOpManMu ¢u3nyeckoro cojaepkanuss B VHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoC, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

® [ICII0JIB30BATh NP BBINOJHEHUM YYEOHBIX 3a/JlaHUll HAYYHO-IOIMYJISIPHYIO JIMTEPATYPY
(bu3NYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIa/IeTh MpHEMAMHU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® co3/1aBaTh COOCTBEHHBIE MMMCbMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE MHGOpMAIIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAHUSA, NyOIMYHO MPEACTaBIATh
pe3ysbTaThl IPOEKTHOM WM MCCIIEI0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPAMOTHO
UCIIONIb30BaTh W3YYCHHBIN TMOHATUHHBIA ammapar M3y4aemoro pasziena (U3UKd U
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ Y4€ToM OCOOEHHOCTeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoasubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa

11 du3snka - HayKa 0 IPUPOJIE 2 bu6muorexa LHOK
' YK PHpOAL https://m.edso0.ru/7f416194
. bubnuorexa [JOK
1.2 E 2 1
CTeCTBeHHOHay‘IHI)II/I METOA ITO3HAHUA https://m.edsoo.ru/7f416194
bubnnorexa [HOK
1.3 )] 2 1
e https://m.edsoo.ru/7f416194
Hrtoro o pazaeny 6

Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BemecTa 1 bubmorexa [JOK
' P - https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 5 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHBIC COCTOAHILL BeMectpa https://m.edso0.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /IBu:keHne U B3auMoieiicTBUE TeJl
bu6mmorexa [IOK
3.1 M 3
CXAMITCCOT ABIDREHHE https://m.eds00.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, I10THOCTS 4 . https://m.eds00.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bt o 14 2 https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua gaBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlarerite XuAKocTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 6 https://m.edso0.ru/7f416194
44 JlelicTBue KUIKOCTH U Ia3a HA MOrPyKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus
bu6mmoreka [JOK
>1 Paora i mowmocTs 3 . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 HpocTeie MeXaHH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
: M 4 1
53 exaHureckat SHepri https://m.edso0.ru/7f416194
Wroro no pazueny 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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne /i P Kontpoannbie | Ipakruuyeckue (1udpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TenJioBble siBJIeHUS
. bubmuoreka [JOK
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f418 1ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
91 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' 1 X B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 Martutitbie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SCKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM (uudpoBbie)
Ne /i P Kontpoannbie | Ipakruuyeckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHn4deckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B I 20 1 3
SAMMOACHCTRIC TE https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3axone! coxpanenus 0 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMIECKHE KOTOaHu https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXAHUHECKHE BOIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3ﬂeKTpOMaFHHTHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

DNEeKTpOMarHUTHOE MOJIE U bubnuorexa [IOK
3.1 6 2
3IIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6

Pazgen 4. CBeToBbI€ 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 pacCIIpOCTPAaHEHHUS CBETA 6 2 bubmorera [JOK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgen 5. KBaHTOBLIE IBJICHUSA
bubmuorexa [JOK
51 Hcnyckanue 1 mOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO A/pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca pusuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 9
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 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 IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoasbnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 ®usuka — Hayka o npupoje. SBieHus 1
MIPUPOJIbI
Ouznyeckue siBICHUs 1

3 Ou3nyeckue BEIMYMHBI U KX U3MEPEHHE 1
VYpok-uccnenosanue "M3mepenue

4 TEMIIEPATyphl IPU IOMOIIH KHIKOCTHOI'O 1 1
TEPMOMETpA U JaTYuKa TeMIepaTyphl”

5 MeTtoapl HayuyHOro no3Hanud. Onucanue 1 bubnuoreka [JOK
(bUBUYECKUX SIBJICHUHN C TTOMOIIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoTessl:

6 JAJIbHOCTD MOJETa MIapUKa, MYHIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIE
BBICOTA MMycKa"

CrpoeHnne BemectBa. ONbITHI,
7 JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE 1 bubmmorexa LOK
P P https://m.edsoo.ru/ff09fe0a
BelIeCcTBa

8 JIBM>KeHME YacTHUIl BElecTBa 1 bubmmorera LOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoanue «OMNbITH IO 1 1
HaOJII0/IEHUIO TEIJIOBOTO PaCIIMPEHUS Ta30B»



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

10

AFpCFaTHBIe COCTOsIHHA BCIICCTBA

Oco0OeHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI.

11 O606menue no pazaeny «llepBoHadanbHbIe E;I[?SHE;T:;(;?S/I; 020378
CBEJICHHS O CTPOCHUHU BEUIECTBAY
12 Mexanunueckoe aBrKeHue. PaBHOMepHOE U bubnmnoreka HOK
HEPaBHOMEPHOE JIBUKECHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 CKopoCT®. EAMHHLL CKOPOCTH https://m.edSO(])—.[ ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM IBUKECHUS brbmmorexa LTOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — Mepa MHEPTHOCTH Tell Eg{iﬁ;&fggggﬁf 020c10
16 IInotHOCTH BemiecTBa. PacueT Maccel u bu6mmoreka [IOK
oObeMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHas.1. pabota «OnpenencHue
TJIOTHOCTHU TBEPIOTO TENa
18 Pemenue 3amnau mo teme "IlnoTHOCTH bubmuotexa [JOK
BeniecTa" https://m.edsoo.ru/ff0a123c
19 Cuna Kak XapaKTepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JIaGoparopHas pabota «3yuenue
20 3aBUCUMOCTH pacTshkeHHs (edopMariim)
MIPY>KUHBI OT MPUIIOKCHHOHN CHITBI»
21 SBnenue Tarorenus. Cuma TSXKECTU
CBs13b MEXly CHIION TSKECTH M MacCoM Tea.
22 Bec tena. Pemrenne 3agag mo reme "Cuina bubnnorexa LOK

THKeCcTH"

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
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Cua TsDKeCTH Ha APYTrux IJ1aHETax.

bu6nuoreka [IOK

23
DU3NYECKUE XapPAKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502
bu6nuoreka [IOK
24 N3mepenue cuit. JluHamMmoMeT
P A P https://m.edsoo.ru/ff0al8cc
bu6nmoreka [IOK
25 Bec tena. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
26 Ciio)eHue IByX CHJI, HalPaBJICHHBIX MO bubnmnoreka HOK
OJIHOM mpsiMoi. PaBHOAECHCTBYIOMIAs CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amau mo reme
"PaBHonelicTByrOImas cui”
Cuia Tpenus u e€ BuAbl. TpeHue B mpupoe u bu6mmoteka [IOK
28
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabora «/3yuenue
29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT bubnuotexa [HOK
CWJIBI JJABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLINXCS TOBEPXHOCTEN»
30 Pemenue 3agad Ha onpeneneHue
PaBHOJCHCTBYIONIEH CUIIbI
Pemenue 3amau mo remam: «Bec Tenay,
31 «I"paduueckoe nzobpakenne cuin», «CHIIbI bubmmorexa [TOK
P . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CUII»
KonTponbHas pabota mo Temam:
39 «MexaHnueckoe aBKeHuey, «Macca,
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3o0pakeHue crn, «CUIbDy
33 JaBnenue. CriocoObl yMEHBIIICHUS U bubmuorexa [JOK
YBEJIIMYECHUS JABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a bubnmoreka [JOK



https://m.edsoo.ru/ff0a1502
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https://m.edsoo.ru/ff0a1778
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https://m.edsoo.ru/ff0a20a6

oT 00béMa, TeMIeparypbl

https://m.edsoo.ru/ff0a2376

35 Ilepenava naBieHus TBEPABIMU TEIAMU, bubnuoreka [JOK
KUIKOCTSIMH U razamMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHne B )KMAKOCTH U ra3e, BhI3BaHHOE bubmuorexa [JOK
JIEACTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «JlaBinenue B bubmuorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH [lackamnsi» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coo0
OODTIHOIHMEER COCY AR https://m.edsoo.ru/ff0a2970
39 IManpaBnuueckuii mpece bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
41 ATtMmocdepa 3eMu 1 IPUYUHEI €€ bubnnoreka HOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6nuoreka [IOK
42 Bec Bo3nyxa. ATmMochepHoe 1aBieHne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHoro aaBrneHus. OnbIT bubnmnoreka [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTB aTMOC(EPHOTO AaBJICHHS OT bubmuorexa [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepous. AtmocdepHoe gaBieHue bubmuoteka [JOK
Ha Pa3jIu4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaud mo reme " ATmocdepHoe
napiieHue"
47 JleiicTBHE KUIKOCTH U Ta3a Ha TIOTPYKEHHOE bubnmnoreka [JOK

B HUX T€J0. ApXHUMe0Ba CUila

https://m.edsoo.ru/ff0a3276
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JlabopaTopHas pabora «OnpeneneHue

48 BBITAJIKUBAIOLIEH CHIIBI, IEHCTB el Ha 1 bubmorexa [IOK
B e yrot https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B JKUJIKOCTbHY
JlaboparopHast paboTta 1o Teme
49 «HccnenoBanne 3aBUCUMOCTH Beca Tejla B 1 bu6nuoreka [IOK
BOJIE OT 00bEMA MOTPYKEHHOHN B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIay
bu6nuoreka [IOK
50 [InaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabdota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBaHUE JOAKU U 1
omnpezeneHue e€ rpy30noabEMHoOCTH"
Pemenue 3anay no temam: «llnaBanue cyaos.
52 BosnyxormaBanuey, «JlaBiaecHue TBEpABIX bubmorexa HOK
yx o p https://m.edsoo.ru/ff0a3654
TeJ, )KUIKOCTEH U Ta30B»
53 KonTponbHas pabota mo Teme «JlaBnenue
TBEPABIX TN, )KUAKOCTEH U Ta30B»
bu6mmoteka [IOK
54 Mexannyeckas padborta
P https://m.edsoo.ru/ff0a3f82
bu6nuoreka [IOK
55 MomtHoCcTh. EQWHUIIEI MOIITHOCTH
H a H H https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH, 1
pa3BUBaeMoO# MpU MOABEME 110 JecTHUIIE"
57 [Ipocteie Mexanu3msl. Peruar. PaBHoBecue
CHWJI Ha pbIYare
Perdaru B TexHUKe, OBITY ¥ IPUPOJIE.
but6mmoreka [IOK
58 JIaGoparophas pabota «MccnenoBanue 0.5

YCJIOBI/Iﬁ PpaBHOBECHS pblyara

https://m.edsoo.ru/ff0a478e
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Pemenue 3agaud no reme «Y ciioBus bubmuorexa [JOK
59 1
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
KoaddutmenT mone3noro neicTBust
60 Mexanu3ma. Jlaboparopuas padota 1 0.5
«3mepenue KII/] HakJIOHHOM MIOCKOCTH»
61 Pemrenne 3agau o teme "Pabora, MOIIHOCTS, 1 bu6nuoreka [IOK
KI1a" https://m.edsoo.ru/ff0a4c48
Mexanunueckas sueprusi. Kunernueckas u bubnnoreka HOK
62 1
MOTEHIMAIbHAS YHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUS MEXaHUYCCKON SHEPruu 1 bubmorexa LOK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMEHTaIbHOE OIpeIeTICHHE
64 W3MEHEHUS KHHETUYECKOHN U MOTEHIHAIbHON 1 1
SHEPTUU MMPHU CKATBIBAHUU TEJIA 10 HAKIOHHON
MJI0OCKOCTH"
65 KonTponbhas pabora no teme «Pabora u 1
MOIIHOCTb. DHEPTUS»
PezepHblit ypok. Pabota ¢ TekcTamu 1o teme bubmuoreka [JOK
66 1
"Mexannueckoe aBrmKeHue" https://m.edsoo.ru/ff0a4ee6
67 PezepHblit ypok. Pabota ¢ Tekctamu 1o teme 1 bubmuoreka [JOK
"JlaBneHue TBEPABIX TEIN, KUIKOCTEN U ra3oB" https://m.edsoo.ru/ffOa4ffe
68 PezepHblii ypok. PaGota ¢ Tekctamu 1o Teme 1
"Pabora. MomHocTs. JHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a48a6
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8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
Ne undgposbie
Tema ypoxka Kourpoasbnbie | IIpakTuyeckue
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOTO 1 bubnuorexa [JOK
COCTOSIHHU BEIIIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIeCcTBa Ha 1
OCHOBE TOJIOKEHU MOJIEKYISPHO-
KMHETUYECKON TEeOpUHu
bu6mmoreka [IOK
5 Kpucrannmueckue u amopdnsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTbD. 1 bubnuorexa [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TEeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBU>KEHHS YaCTHUII
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bubnnorexa [JOK
BHYTPEHHEHN SHEPIUH https://m.edsoo.ru/ff0a5c60
bubnmuotexa [JOK
10 Buasl Tenonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
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Ypok-koudepennus "IIpakTrueckoe

11 HCIOJIb30BaHUE TEIJIOBBIX CBOMCTB BELIECTB U Bubmorexa LIOK
B | https://m.edso0.ru/ff0a65c0
MaTEepUajIoB B LIETSAX dHEProcOepekeHus
12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEIIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeH#e TeruioBoro 6ananca. TemmooOmMeH bubnunoreka [JOK
U TEIJIOBOE PABHOBECHUE https://m.edsoo.ru/ff0a7088
JIaGoparopnas pabota "HccnenoBanue
14 SIBJIC}fI/IH TI::HJIO(I))6MeHa MpU CMEIIUBAHUHN bubmorexa HOK
. N p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y TOpsSIYei BOJIBI
Pacuer konnuecTBa TEMIOTHl, HEOOXOAUMOTO
15 JUTsl HAarpeBaHusl TeJla ¥ BBIICIIEMOT0 UM MPHU
OXJTKICHUHN
16 JlaboparopHas pabdota "Omnpenenenue bubnunoreka [JOK
yZIeJIbHOM TENJI0EMKOCTH BellecTa' https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y IeJbHas TEIJI0Ta bubnuorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE
18 KPUCTALIMUECKUX TeNl. Y aenbHas TeINIoTa bubmmorexa LHOK
P ’ https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopaTtopHas pabota "OnpeneneHue bubnuoteka [JOK
yACIBbHOU TETJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnuorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y nenpHas Temnora
21 napooOpazoBaHMsl U KOHICHCALIUH. bub6muorexa [IOK

3aBUCUMOCTh TEMIIEpaTypbl KUTIEHUS OT
aTMOC(epHOTO TaBJICHUS

https://m.edsoo.ru/ff0a786¢
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22

BnaxxnocTs Bo3myxa. JlabopaTopHas padora
"OmnpenesneHne OTHOCUTEIbHOU BIAKHOCTH
BOo3ayXxa"

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

23

Pemenue 3ama4d Ha OIMPCACIICHUC BJIAKHOCTU
BO3yXa

24

[TpuHIHITB paOOTHI TEIIJIOBBIX JBUTATENCH.
[TapoBas TypOuHa. [IBurareias BHyTPSCHHETO
CrOpaHus

25

KII/ TermoBoro nurarens. Tennosbie
JIBUTATEINIH U 3aINATA OKPYKAIOUIEH CPEbI

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

26

3aKoH COXpaHCHUA U IIPCBpALICHUS SOHCPIUU B
TCIJIOBBIX ITpoLeccax

27

[ToaroroBka K KOHTPOJILHOM pabOTE MO TEME
"TemnoBsie sBeHMS. MI3MEHEHHE arperaTHbIX
COCTOSHHUH BerecTBa'"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KontponbHast pabora o Teme "TemnoBsie
ABJIeHUs. lI3MeHeHune arperaTHeIX COCTOSIHUM
BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onextpuzanus Ten. J[Ba poia 3IeKTPUIECKUX
3aps0B

30

Ypok-uccrnenoBanue "IIEKTpU3AIHS TEI
MHIYKIMEW U IPU CONPUKOCHOBEHUH"

31

B3anMopeicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

Dnektpuueckoe nose. HanpsixeHHOCTh
aneKkTpudeckoro nojs. [IpuHimn
CYNEPHO3UIINU IIEKTPUUECKUX TTOJICH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a
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Hocuremm OJICKTPUYCCKUX 3apsAd0B.

33 .
DOnemeHTapHblii 3apsan. CTpoeHue aToma
34 [IpoBOAHMKYU U AUDIIEKTPUKHU. 3aKOH bubmuoreka [JOK
COXPaHEHUs JIEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha IpUMEHEHUE CBOWCTB bubnunoreka [JOK
JIIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBUS €ro
36 cymiecTBoBaHMsI. VICTOUHUKH IEKTPUUECKOTO bubmorexa HOK
Yy ' P https://m.edsoo.ru/ff0a95a4
TOKa
37 JIefCTBUS PIEKTPUIECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPUUYECKOTO OIS Ha IPOBOTHUKH U 1
TUBJIEKTPUKN"
39 DNEeKTPUUECKUN TOK B METaJUIAX, KUIKOCTSIX bubnnoreka [JOK
U raszax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U € COCTaBHbIE YaCTH
41 Cuna Toka. JlabopaTtopHas pabora 05 bubnuoteka [JOK
"N3mepeHue 1 perylIupoBaHUe CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. Bonbtmerp.
42 JIaGoparopHas pabota "M3mepenue u 0.5 Bubmmorexa LIOK
PaTOpHai p F ' https://m.edsoo.ru/ff0a9e14
PETYJIMPOBAHKE HATIPSHKCHHUSI
43 CornpoTuBIIeHHE POBOAHKUKA. Y ACIBHOE bubnmnoreka [JOK
COIIPOTHUBIICHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
JIaGoparopHas paboTa "3aBUCUMOCTb
bu6mmoreka [JOK
44 AIEKTPUUYECKOTO COMPOTUBIIEHUS TPOBOIHUKA 1

OT €ro JJIMHBI, TIIOIIaAU IMMOIICPEUYHOT O

https://m.edsoo.ru/ff0aa738
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ceyeHus u marepuaia”

3aBUCHMOCTH CUJIEI TOKA OT HaIps>KCHUA.

bu6mmoreka [JOK

45
3akon OMa 1t yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlabGopaTtopHas pabora "VccienoBanue
46 3aBUCUMOCTH CHUJIbI TOKA, UAYILIETO YEPE3 bubnunoreka [JOK
pEe3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaAIIICIBHOE
COCJIMHEHHUS TIPOBOJHUKOB
JlaboparopHas padota "lIpoBepka nmpaBuia
48 CIIOKEHUST HANTPSKEHUN MPU bubmuoreka [JOK
IIOCJIEI0BATEIILHOM COECIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlabGopaTopHas padora "IIpoBepka npaBuiia
49 TUTS CEIJ'ILI I;oxai U 1a aﬂieﬂbiOM ’ bubmorexa HOK
prap | https://m.edsoo.ru/ff0aadle
COCIMHEHHUH PE3UCTOPOB
50 Pemenue 3ana4y Ha mpuMeHeHHe 3akoHa OMa bubnuorexa [JOK
IUI pa3jInyHOrO COEIUHEHUS IPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnuoteka [JOK
3akoH Jlxoyna-Jlenua https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHas pabota "Onpenenenue padoThb bubnuoteka [JOK
Y MOIIIHOCTHU 3JIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUYECKUE LIENN U TOTPEOUTEITH
53 3neKTTquec1<0ﬁ SHEPTHUH B 61:1))IT Kopotkoe bubmmorexa [JOK
P p Y- Rop https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroroBka Kk KOHTPOIBHOU paboTeE MO TeEMe
" bub6muorexa [IOK
54 DnexTpuueckue 3apsaabl. 3apsHKeHHbIE Tea U

UX B3anMoIeHCTBHA. IloCcTOSHHBIN

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

KonrponsHas pabora o Teme
"DnekTpuuecKue 3apsbl. 3apsKEHHbIE Tela U

bubmuoreka [JOK

55 . .
ux B3auMoaeucTBus. IlocToSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"
56 ITocTossHHBIC MATHUTHI, UX B3aMMOJICHCTBHE
57 Ypoxk-uccienopanue "M3yuenue nosiei 1 bubnunoreka [JOK
MMOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe noje. MarautHoe nosie 3eMiu U bubnuorexa [JOK
€ro 3HaveHue I >KU3HU Ha 3eMie https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MarHuTHoe nojie
bu6mmoreka [IOK
59 ANEKTPUYECKOT0 TOKa MarHuTHoe mose
https://m.edsoo.ru/ff0acld2
KaTYIIKH C TOKOM
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE.
" o bu6mmoreka [IOK
60 JlaboparopHast padota "M3ydeHue neiicTBus 0.5
| https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISI Ha MPOBOJIHUK C TOKOM
DNEeKTPOABUTATEIb OCTOSIHHOTO TOKA.
Hcnons3zoBanue snekTpoaBurareneii B
61 TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE bubmorexa [JOK
| ) https://m.edsoo.ru/ff0ac86¢c
JIaboparopHas padota "KoHcTpynpoBaHue u
u3ydyeHue paboThl NeKTpoiBUraTens"
62 OnsiTel Dapanies. 3aKOH AIEKTPOMarHUTHOM
naaykiuu. [Ipasuno Jlenna
Onektporereparop. CrocoOsl MOTydeHUs
63 AIIEKTPHUYECKON PHEPTUHU. DIEKTPOCTAHIIUH Ha
BO300HOBJISIEMBIX HUCTOYHUKAX YHEPTUU
64 [ToaroToBka K KOHTPOILHOM pabOTE MO TEMe

"DJIeKTPUYECKUE M MATHUTHBIC SIBJIICHUS"



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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KonTponbhas pabota no teme bubnmoreka [JOK
65 1
"DNeKTpUYEeCKUe U MarHUTHHIE SIBJICHUSA" https://m.edsoo.ru/ff0acb14
PesepHblil ypok. PaGora ¢ Tekctamu 1o teme bubmmorexa [IOK
66 1
"TeruioBble ABIeHUA" https://m.edsoo.ru/ff0accbe
67 PesepHrlil ypok. Pabora ¢ Tekctamu 1o Teme 1 bubnuoreka [IOK
"IIoCTOSHHBIN 31EKTPUUECKUH TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIil ypok. Pabora ¢ TekcTamu 1mo teme 1
"MarHuTHbI€ sIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 145



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposkie
Tema ypoxa Kontpoabneie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Mexannueckoe aBuxeHue. MarepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuoreka [JOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1 bubmorexa HOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsAMosIMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBYKCHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSMOJIMHEHHOTO
6 pPaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOPOCTH
JlaboparopHas pabota "Onpenenenue
7 CKO peHI/If[) Tenzf npu aBHOpCKO €HHOM 1 1 bubmorexa HOK
YEROP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKJIOHHOM IJIOCKOCTH
8 CBobOoiHOoe manenue tei. OnbiTel [anmmes 1
PaBHOMEpHOE ABMKEHWE TTO OKPYKHOCTH.
9 [Tepwo, E JacToTa oopa eHHSIpJ};)ItI(HefIHaSI " 1 bubmmorexa [JOK
pHo patll ) https://m.edsoo.ru/ff0ae176
yTJI0Basi CKOPOCTH
10 LleHTpOoCTpEMUTENIBHOE YCKOPEHHE 1
bu6nmoreka [JOK
11 ITepsriii 3axkon HetoToHa. BekTop cuiibl 1
P p https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

Bropoii 3akon Hertotona. PaBHoelicTByomas bubnuorexa [JOK
12
cuia https://m.edsoo.ru/ff0ae72a
. bu6mmoreka [JOK
13 Tpetuii 3akon Herotona. Cynepno3uius cui https://m.edsoo.ru/ff0ae982
14 Penienue 3a1a4 Ha MpUMEHEHHUE 3aKOHOB bubnnoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [JOK
15 Cuna ynpyroctit. 3akor I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anad no teme «Cuia ynpyroctu
17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cna Tpetis https://m.edsoo.ru/ff0af738
bubmuoreka [JOK
19 Pemenue 3anay no teme «Cua TpeHUs» httos://m.edsoo.ru/ff0afa2s
20 JlaboparopHas pabota "Onpenenenue bubnnoreka [JOK
Kod(duimenTa TpeHU CKOIbKCHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau no teme "3akonsl HeroToHA. bu6mmorexa [IOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
99 Cuia TSKeCTH Y 3aKOH BCEMUPHOTO bubnuotexa [JOK
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHuEe TEI BOKPYT
23 rpaBUTalMOHHOrO 1eHTpa (ConHeuHas
cucrema). ["amaktuxu"
24 Pemenne 3amad 1o teme "Cuiia TSDKECTH U bu6mmoreka [JOK
3aKOH BCEMUPHOTO TATOTEHHUS" https://m.edsoo.ru/ff0af5f8
o5 [lepBas kocmuueckas ckopocTs. HeBecoMocTb bubmuorexa [IOK
U IIEpErpy3Ku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MaTepualbHOW TOUKHU. bubnmoreka [JOK



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
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AoOcomoTHO TBEpIOE Tenno. PaBHOBecHe
TBEPAOTO TeJa C 3aKPEIEHHON OChIO

https://m.edsoo.ru/ff0afe36

BpalleHus
27 MowmenT cuibl. LienTp TsbkecTn
28 Pemenue 3agau no reme "MOMEHT CHITBL. bubnmoreka [JOK
enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[TonroroBka K KOHTPOJIBHOU paboTe MO TeMe
29 "Mexanuyeckoe ABuxkeHue. Bzaumoneiicteue bubmmorexa [JOK
. A ’ A https://m.edsoo.ru/ffob0408
TeN
Konrtponpnas padora mo reme
30 "MexaHn4yeckoe IBKeHHE. B3aumoericTre bubmmorexa [JOK
. ' https://m.edsoo.ru/ffOb06ec
Ten
Nmnynsc Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUsI UMITyJIbCa. YTIPYroe U HEYNpyroe bubmmorexa [JOK
p . Y - 2 TpyE YHpyr https://m.edsoo.ru/ffOb07fa
B3aUMOJICUCTBUE
32 Pemenue 3amad no reme "3akoH COXpaHEHUS bubmuoreka [JOK
uMITynbca' https://m.edsoo.ru/ff0b096c
33 VYpok-koH(pepenus "PeakTuBHOE ABHKEHUE B
IIPUPOJIE U TEXHUKE"
bu6mmorexa [IOK
34 Mexannyeckasi paboTa U MOITHOCTh
P B https://m.edsoo.ru/ffOb0Oa84
35 PaboTa cuIIbI TSKECTH, CUJIBI YIIPYTOCTH U bubnuotexa [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «Onpeaenenue padoThl
36 CHWJIBI TPEHUS TIPYU PABHOMEPHOM JBHKEHUU
TeJa Mo TOPU30HTAIBHON MTOBEPXHOCTH
37 Cas13b sHepruu u padoTsl. [loTeHnmanbHas
SHEPTHUs
38 Kunernuaeckas sneprus. Teopema o bubmuorexa [JOK



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

KMHETUYECKON YHEPTUHN

https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE
40 JlabGopaTtopHas pabora «M3yyeHue 3akoHa bubnuoreka [JOK
COXPaHEHHUs SHEPTUM) https://m.edsoo.ru/ff0b12fe
41 KoiebarenpHoe IBUKEHHUE B €TO bubmuoreka [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. Belnyx1eHHbIE bubnmoreka [JOK
KoJjeOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTHuecKuil U NPy KUHHBIM MasiTHUKH
VYpok-uccnenopanne «3aBUCUMOCTD MIEPUOIA
44 KOJICOaHHUH OT KECTKOCTH IPYKUHBI M MacChl bubmorera [JOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpatienue sHEpruu NPU MEXAHUUECKHUX
KOJIeOaHUSX
JIaGoparopHas padora «Onpeaenenne
46 qaCTopTLI Hpne IfOI[a Kone6aI})H/H71 MIPY>KUHHOTO bubmorexa [JOK
P 1240 https://m.edsoo.ru/ffOblaec
MasiITHUKa»
JlaGopaTtopHnas padora «IIpoBepka
47 He3aB1?/ICI/II\fI)OCTI/IpHe noja IfonegaHHﬁ rpysa bubmorexa HOK
P py3a, https://m.edsoo.ru/ff0b197a
MO/ABEIIEHHOTO K HUTH, OT MacChl rpy3a»
Mexanundeckue BosiHbI. CBOMCTBA
48 MeXaHW4YeCKUX BOJIH. [IpomonbHbIC 1 bubmorexa HOK
P https://m.edsoo.ru/ffOb21fe
MOTNIEPEYHBIE BOJIHBI
49 VYpoxk-koH(pepenus "MexaHU4YeCKHe BOITHBI B
TBEpOM Tene. CelicMuueckue BOIHBI"
50 3Byk. PactipocTpanenue u oTpakeHue 3ByKa
51 Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA.



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

AKYCTHYECKU PE30HAHC

Ypok-konpepenmus "YapTpazByk u

bu6mmoreka [JOK

53
nH(]pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka K KOHTPOJIBHOU PaboTE MO TeMe Bu6 OK
nOIMoTEeKA
54 "3aKoHbI cOXpaHeHus. MexaHnueckue 1
S https://m.edso0.ru/ff0b25f0
INE
KonTponbhas paboTa mo teme "3aKoHBI
55 coxpaHeHus. MexaHn4ecKkue KoueOaHus u
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnnoreka [JOK
DIIeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJH
Ypoxk-koudepennus "Llkana
bubnuorexa [JOK
58 3JIEKTPOMArHUTHBIX BOJIH. Mcnonbs3oBanue https://m.e dSO(I)_[I’U /F0b2fe6
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBsI3H" T '
Ypoxk-uccnenosanue "M3yuenue cBONCTB Eub OK
noIMoTeKa
59 AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO 1
ounpHOTO Tenedona" https://m.edsoo.ru/ffOb2c6c
MO
60 Pemenue 3amau Ha onpeiesIeHUE YacTOThI U
JUTUHBI SJIEKTPOMArHUTHOW BOJTHBI
61 DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh bubnunoreka [JOK
cBera. BoinHOBEIE CBOMCTBaA cBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsaMonunenHoe Bu6 OK
nOIMoTeKa
62 pacnpoctpaHeHue cBera. 3atMeHus: CoiaHua u H
T https://m.edso0.ru/ff0b3658
VHBI
3aKoH oTpaxeHus cBeTa. 3epkana. Pemenue Bu6 OK
noIMoTeKa
63 3a/1a4 Ha TPUMEHEHHUE 3aKOHA OTPaKEHUS 1
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS bubnmnoreka [JOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

CBCTa

https://m.edsoo.ru/ffOb3aea

[TosnHOE BHYTpEHHEE OTPAKEHUE CBETA.

65 Hcnonp30BaHre NOTHOTO BHYTPEHHETO Bubmorexa LIOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpaXKeHUS B ONTHYECKHUX CBETOBOAAX
JlabopaTtopnast pabora "HccinenoBanue
66 3aBUCHMOCTH YTJIa IPEIIOMIICHHUSI CBETOBOTO
Jqy4a OT yIJia NaJieHus Ha TpaHule "BO3ayX-
crekyio""
Ypok-koHpepennus "Vcnonb3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
bubmuoreka [JOK
69 [ToctpoeHue n300paxeHuii B TMH3aX
P P https://m.edsoo.ru/ffOb444a
JIaGoparopHas pabora "Onpenenenne
70 dox 1(?Horz aC(I))TO}IHI/IH u orr)ITI/IquKOﬁ CHJTBI bubmorexa HOK
Y li " https://m.edsoo.ru/ff0b4206
coOMparoIIe TUH3BI
71 Ypok-koHpepenus "OnTudyeckue TMH30BbIE bubnuotexa [JOK
npuoopsr" https://m.edsoo.ru/ffOcOa7e
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmmorexa [OK
P https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "Jledextsl 3penust. Kak
COXpaHMTH 3peHue"
Paznoxenue 6enoro cBera B cieKTp. OMBITHI
74 Hrrotona. CrnoxeHrne CrieKTpalbHBIX [IBETOB bubmmorexa [OK
’ P i ) https://m.edsoo.ru/ffOcOf4c
Hucnepcus ceera
75 JlaGopaTtopHnas pabota "OMBITHI 11O bubmuorexa [JOK

Pa3JIOXKCHUTIO Oenoro ceera B CIICKTp U

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

BOCIIPHSITHIO I[BETA MTPEIMETOB TPH HX
HaOJIOJICHUY Yepe3 MBETOBbIC (PHIIBTPHI"

VYpoxk-npaktukym "BoJIHOBBIE CBOICTBA CBETA:

76
mucnepcus, uHTepdepeHuus u qudpaxus"
77 OmnwiTel Pe3epdopaa u ruranerapaas MoJieb bubnmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moaens atroma bopa
79 Hcnyckanue v MOrjomneHrue CBeTa aTOMOM. bubnnoreka [JOK
KBantbl. JInHeiyaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "Habntonenne cieKTpoB bubnuorexa [JOK
UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE U €€ BUIIBI bubamorexa LTOK
a g https://m.edsoo.ru/ff0c1672
82 Crpoenue atoMHOrO siapa. HykinoHnHas bubnuorexa [JOK
MOJIEIIb https://m.edsoo.ru/ff0c18ac
bu6mmoreka [IOK
83 P Y
aJIM0aKTHUBHBIE MpeBpalieHus. M30Tomns httos://m.edsoo.ru/ffoclald
84 Pemenue 3amau no teme: "PagnoakTuBHbBIE bu6mmorexa [IOK
peBpalicHus " https://m.edsoo.ru/ffOcib4a
85 [Tepuon monypacmana
86 Ypok-koHpepennus "PagunoakTuBHbBIC bubnunoreka [JOK
W3JIY9CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bub6nuorexa [IOK
3apsAI0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprusi CB3u aTOMHBIX sifiep. CBsi3b Macchl U bubmuorexa [JOK
SHEPTHUH https://m.edsoo.ru/ffOcld7a
89 Pemrenue 3amau mo teme "Snepusie peaxiyn”
90 Peakmuu cunTe3a u nenenus saep. crounuku bu6nmoreka [JOK

sHepruu CoJsiHIa U 3BE3NT

https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

VYpoxk-koHpepenuus "SAnepHast sHEpPTrEeTHKA.

91 JleficTBUS paIMOAKTUBHBIX U3Ty4YEeHUN Ha
JKUBBIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

92 "DJIeKTPOMarHuTHOE MOJIE. bubnunoreka [JOK
DJIEKTPOMAarHuTHhIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABJICHUS"

KonTponbhas pabota no teme

93 "DJIeKTPOMarHuTHOE MOJIE.
DneKTpOMarHuTHbIE BOJTHBL. KBaHTOBBIE
SABJICHUS"

94 [ToBTOpenue, o6ob6meHue. Jlaboparopusie bubnuorexa [JOK
paboTsl o Kypcy "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpeHue, 0600eHNE. Permenue

95 ACYETHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe bubamorexa LTOK
? " https://m.edso0.ru/ff0c2572

TenioBbIe MPOLIECCHI
[ToBTOpenue, o6o0mmenue. Pemenne

96 ACYETHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe Bubnuorexa LIOK

,F,) o https://m.edsoo.ru/ff0c2a22
KIIJI TenaoBEIX ABUTATEICH
[ToBTOpenue, 06o6meHue. Pemenue

97 ACUETHBIX Y KQYEeCTBEHHBIX 3314 110 TeMe bubmmorexa [OK

%,) " https://m.edsoo.ru/ff0c2b30
KII/I anexTpoycTaHOBOK

98 [ToBTOpenue, 0600meHNe. JlabopaTopHbIe bubnunoreka [JOK
pabotsl o Kypey "CBeToBbIe siBIEHUS" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, o6o0menue. Pabota ¢ Tekcramu bubnuorexa [IOK
1o TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe" https://m.edsoo.ru/ffOc2d6a

100 [ToBTOpenue, o6o0menue. Pabota ¢ Tekcramu bubmuorexa [IOK
no TeMe "Konebanus v BoHbI" https://m.edsoo.ru/ff0c2e82

bubnmoreka [JOK

101 [ToBTOpenue, o606menue. Pabota ¢ Tekctamu 1

https://m.edsoo.ru/ff0c3044
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o teMme "CBeToBEIE IBIEeHUA"

102

[ToBTOpenue, 0606menue. Pabota ¢ Tekctamu
o Teme "KBanToBas u simepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

» ®usmka, 7 xnacce/ [lepeimkun A.B., OGIIeCTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marensctBo «IIpocBemienne»

» ®usnka, 8 kinacce/ [leppimkun A.B., OOIIECTBO C OTpaHUYCHHON OTBETCTBEHHOCTHIO
«JPODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBemienne»

» dusuka, 9 xnacc/ [epeimkua A.B., I'yrauk E.M., O01iecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «JIPODAY»; AkuronepHoe obmiectBo «M3aarenbetBo «IIpocBemnieHne»
METOINYECKHUE MATEPHUAJIBI IUIAA YYUTEJIA

. 3akoHa P® «O6 O6pazoBanum» Ot 29.12.2012 Ne273-D3

2. @enepanbHbIi rOCy1apCTBEHHBIN 00pa30BaTeIbHBIN CTaHAaPT OCHOBHOI'O OOILETro
o0Opa3oBaHus,yTBEpKAeHHBIN TprkazoM MO u Hayku Poccutickoit @enepanuu ot 17
neKaopst

2010 roma Ne 1897

3. ABTopckas yueOHasi mporpamma 1o (u3HKe A7 OCHOBHOM IIKOJIBI, 7-9 Kiacchl ABTOPBI:
A.

B. Ilepoimikun, H. B. ®unonosuy, E. M. I'ythuk., poda, 2012.

4.Pa3HOYpOBHEBBIE CAMOCTOSTEIbHBIE U KOHTPOJIbHBIE paboThl. @u3nka-7. Kupuk JILA. -5-¢
u3 ., nepepad.- M.: MJIEKCA, 2009

5.CoopHuK 33134 110 (pu3uKe 7-9 KIIacChl: MOcoOue s yJamuxcsi o0neoopazoBar
yupexaenunit/ B.W. Jlykammuk, E.M1.MiBaHoBa.- 24-¢ u3n.-M.: IIpocsemenne, 2010
6.lnnaktraeckue matepuaisl. ®usuka. 7 kimacc Mapon A.E., Mapon E.A.- M.: Jlpoda,
2012

7.Tectsl k yuebHuky A.B. [lepsimkuna, 7 knace/ H.K. Xannanos, T.A. Xannananona. —
M./poda, 2015 r.

®usuka. 8 kiacc. Meronndeckoe nocobue /H. B. @unonosuu. — M. : [poda, 2015. — 208
c.ISBN 978-5-358-14813-0

HNUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

. Komnexmust LIOP http://school-collection.edu.ru

2.Konnekius «EcrecTBEeHHOHAYUHBIE SKCIIEPUMEHTBD»: (pusnka http://experiment.edu.ru —
3.Mup ¢uzuku: pusudeckuit sxkcriepuMenT http://demo.home.nov.ru

4.Cepgep kadenps! oomei ¢pusnku ¢puzpaka MI'Y: pusnueckuil mpakTukym u
JI€MOHCTpaIuU

http://genphys.phys.msu.ru

5.¥Ypoxku o monekymspHoi gusuke http://marklv.narod.ru/mkt

6.Dusuka B anumanusx. http://physics.nad.ru

7.MuaTepuet ypoku. http://www.interneturok.ru/distancionno

8.du3mka B OTKphITOM Kosueake http:// www.physics.ru

9.I'azeta «®u3uka» M3ngarensckoro noma «llepBoe centsops» http://fiz.1september.ru

10. Konnekuus «EcrecTBeHHO-HayuHBIE SKCIIEPUMEHTHI»: (pusuka http://experiment.edu.ru
11. BupTyanbHblif MeTOAMYECKUI KaOMHET yuuTesns PU3UKH U aCTPOHOMHHU



http://www.gomulina.orc.ru

12. 3apaun no usuke ¢ pemenusmu http://fizzzika.narod.ru

13. 3anumarenbHas (U3MKa B BOIIPOCAX U OTBETAX: CAUT 3aciaykeHHoro yuntens PO B.
Enbkuna

http://elkin52.narod.ru

14. Knaccuas ¢usuka: caiit yuurens ¢usuku E. A. banaunoi http://class-fizika.narod.ru
15. Kpatkwuii cripaBounuk o ¢usuke http://www. physics.vir.ru

16. Mup ¢usuku: pusndeckuii sxkcnepument http://demo.home.nov.ru

17. O6yuaromume TpEXypoBHEBBIE TeCTHI 10 ¢usuke: caT B. U. Perenpmana http://www.
physicsregelman.com

18. ®usukomm: B moMoIns HaunHaromemy ¢pusuky http://physicomp.lipetsk.ru

19. TepMonnHamMuKa: 3JIEKTPOHHBIN y4yeOHUK 1o (u3uke A 7-ro u §-ro kiaccos http:/
fn.bmstu.ru/phys/bib/I-NET/

20. ®u3uka B anuManusx http://physics.nad.ru

21. ®usuka Bokpyr Hac http://physics03.narod.ru



