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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMSI
COCTaBJICcHa Ha OCHOBE TMOJOXEHUM U TpeOOBAHUN K pe3yibTaTaM OCBOCHHUS Ha
06a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHON MPOrPaMMBI, MPEICTABICHHBIX B
OI'OC 000, a Takxke c¢ yuétoMm (eaepadbHOH paboueil MporpaMMbl
BocnuTanusa u Konnenmuu npenogaBanusi yaeoHoro npeamera « Du3nkay.

Copepxanue mporpaMMmbl MO (QHU3UKE HaIpaBlIeHO Ha (OpPMUPOBAHUE
€CTECTBEHHOHAYYHON TI'PAMOTHOCTH OOYYAIOIIMXCA M OPraHU3aLUI0 H3YyYEHHUS
(Gu3MKN Ha JEATENHHOCTHOM OCHOBE. B mporpamme mo ¢gpu3mke y4UTHIBAIOTCS
BO3MOXXHOCTH yueOHoro mpeameta B peanusarmu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METamlpeIMETHBIM pe3yjbTaTaM oOydeHus, a
TaK)K€ MEXIPEJIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00111eT0 00pa30BaHMUsL.

[IporpaMmma 10 (¢U3MKE YCTAaHABIMBAET paclpeiesieHue yueOHOro
Marepuana Mo roaaMm oOydeHus (IO KiaccaMm), Npeajaraet MNPUMEPHYIO
MOCIIEAOBATEILHOCTh HM3yYEHUS TEM, OCHOBaHHYIO Ha JIOTUKE pPa3BUTHUS
MPEIMETHOTO COICP KAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIINXCSl.

[IporpamMma 1o ¢usuke pazpaboTaHa C IENbIO OKa3aHUS METOAUYECKON
MOMOIIIH YYUTEIIO B CO3/IaHUU padOUe POTpaMMBI IO YIeOHOMY TIPEIMETY.

@duzuka ABIAETCS CHUCTEMOOOPA3YIONIMM JJIsi eCTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbBKY (U3UYECKHE 3aKOHBI JIEKaT B OCHOBE
MPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOrHeld, acTpOHOMHEW U
¢usnyeckoit reorpadueli, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY
MHUpa, TPEJOCTaBIsET HauOoliee SICHbIE OOpas3lbl MNPUMEHEHUS HAYIHOTO
METO/1a IO3HAHMSI, TO €CTh CII0C00a MOIyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa u3 rIaBHBIX 3a7a4 (PU3MYECKOr0 00pa30BaHUs B CTPYKTYpE OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYUYHOW I'PAMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Qusnkn Ha 0a30BOM ypOBHE TMpeJroiaracT OBJaJeHUE
CJIETYIOIUMU KOMITETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTE:

e HAy4YHO OOBSICHSTH SBIICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBATH J@HHBIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNIbCTBA JJIS MTOJIYYEeHUS BHIBOJIOB.

[enu w3yueHuss (U3MKU HA ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
ompenenensl B Konuenuuu npenojgaBanusi yuyebHoro mpeamera «Dusmkay B
oOpa3oBarenbHbIX opranuzauusax Poccuiickoil @enepauuu, peanu3yroUUx
OCHOBHBIE 00I11€00pa30BaTENbHbIE MPOTrPaAMMBbl, YTBEPKAECHHOW pEHICHUEM
Komnerun MunucrepctBa npocsemienusi Poccuiickoii deaeparuu (MpoTOKOI
ot 3 nexadps 2019 r. Ne [1K4BH).

Hesan uzyyenus pusukm:

e TpHOOpeTeHHEe MHTEepeca M CTPEMJICHHS OOYJaroIIMXCS K HaydHOMY
W3YYCHHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYATbHBIX M TBOPUECKHX
CIIOCOOHOCTEN;

e pa3BUTHE TIPEACTABICHUM O HAYYHOM METOJE TMO3HAHUS W
(opMUpOBaHHE UCCIEOBATEIHLCKOTO OTHOIICHUS K OKPYXKAIOUUM
SIBIICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yjbTaTa M3y4eHUs
OCHOB CTPOCHHMsI MaTepuu U (pyHTaMEHTaIBHBIX 3aKOHOB (PU3HUKHU;



(dopMupoBaHrEe MPEICTABICHUNA O poiu (PU3UKHU AJIA Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUU;

pa3BUTHE TPEIACTABICHUH O  BO3MOXKHBIX cdepax Oynymiein
PO eCCUOHATTEHON JeATeTLHOCTH, CBI3aHHOM C (DU3UKOM, MMOATOTOBKA
K JJaJbHEHIIEMY OOYUYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTkeHHne 3THX el MporpaMMbl 1Mo (pu3uke Ha ypOBHE OCHOBHOTO
oO1ero o0pa3oBaHus 00ECIEYMBAETCS PEIICHUEM CIEAYIOIINX 3a1aY:

npuoOpeTeHue 3HAHUM O JUCKPETHOM CTPOCHHMM BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DJEKTPHUUYECKUX, MATHUTHBIX U KBAaHTOBBIX
SBIICHUSX;

NpUOOpETEHUE YMEHUIN OMUCHIBATh U OOBICHITH (PU3NUECKHE SIBIICHUS
C MCTIOJIb30BAaHUEM TOJYYCHHBIX 3HAHUI;

OCBOCHHME METOJIOB pEUIEHUS MPOCTEMINNX PACUYETHBIX 3a4ad ¢
UCIONIb30BaHNEM (U3MYECKUX MOJENeH, TBOPUYECKHMX U MPAKTHKO-
OpUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOMIOAaTh NPUPOAHBIC SIBICHUS W BBINOJHATDH
OMBITHI, TJAOOPATOPHBIE PAOOTHI U SKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHUS C
MCIIOJIb30BaHNEM U3MEPHUTEIHHBIX PHUOOPOB;

OCBOCHHME MNpUEMOB paboTel ¢ uH(opManued  (puU3nYECKOro
COJIepKaHusl, BKIIOYas HMHPOPMAIMI0 O COBPEMEHHBIX IOCTHIKCHHSIX
(Gu3MKH, aHATM3 ¥ KPUTUIECKOE OIICHUBAHUE WH()OPMAIINK;
3HAKOMCTBO cO chepamu  npodecCuoHATbHON  JIESITEIBHOCTH,
CBS3aHHBIMH C  (U3HKOW, W COBPEMEHHBIMH TEXHOJIOTHUSIMH,
OCHOBaHHBIMHU Ha JIOCTIKCHUAX (PU3NIECKON HAYKH.

Ha u3yuenne ¢pusuku (6a30BbIil ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO

oOpa3zoBaHus 0TBoUTCS 238 "acoB: B 7 kilacce — 68 yacoB (2 yaca B HEJIEIIO0), B
8 kmacce — 68 gacoB (2 ywaca B Hedenro), B 9 kimacce — 102 gaca (3 4gaca B
HEJICITIO).

[Ipemaraemserii B mporpamMme mo (pu3uke rnepedcHb J1abopaTopHBIX paboT
U OIBITOB HOCUT PEKOMCHIATEIbHBIM XapaKTep, YYUTENb JeIaeT BHIOOP
MPOBEICHMS Ja0OpPaTOPHBIX pPa0OT M OMBITOB C YYETOM HWHIUBHIYATBHBIX
OCOOCHHOCTEM  OOydJarolmuxcs, CIHUCKAa OKCIEPUMEHTAIbHBIX  3aJlaHuM,
MpeaIaraéMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1Mo (hHU3HUKe.

Mcnonb3ayemblit yuebHUK:

®un3mnka: yuebHuk gna 7 knacca / NepbiwkuH A.B.— M.: «Apoda», 2017 r.
®usunKa: yuebHuK ana 8 knacca / MepbliwKnH A.B.— M.: «poda», 2017 r.

®usuka: yueOnuk s 9 kinacca / [epsimkun A.B.— M.: «/Ipodar, 2017 r.



COILEPKAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u €€ poJsib B NO3HAHUM OKPYKAIOLIEro MUpA.

®usuka — Hayka o0 npupoze. SBienus npupoapl. OU3NUECKUE SBICHUS:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckue BenuMuuHbl. M3Mepenne ¢usznyeckux BennunH. Duznyeckue
npubopsl. [TorpemnocTs u3mepeHuil. MexxayHapoHasi CHCTeMa €UHHUII.

Kak ¢usuka u japyrue ecTeCTBEHHBbIE HAyKH U3YyYalOT TMPUPOIY.
EcTecTBeHHOHAy4HBI METOJ NMO3HAHUsA: HAOIIOJEHUE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIABWKEHHUE THUIIOTE3, OKCIEPUMEHT [0 MPOBEPKE THUIIOTE3,
oOBsicHeHHe Ha0droAaeMoro siBieHus. OnucaHue QU3NYECKUX SBICHUN C
ITOMOIIBIO MOJIEIIEN.

Jlemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, 3JEKTPUYECKUE, MArHUTHBIE, CBETOBbBIE

SBJICHHS.
2. @usnueckue NpuOOPbI U MPOoIEeaypa NPAMbIX H3MEPEHUN aHAIOTOBBIM
1 U (POBBIM PUOOPOM.
Jlabopamopnwie pabomol u onvimol.
OnpeneneHre UEHbI IeIEHUs HIKaJIbl U3MEPUTEIBLHOTO Tprbopa.
N3mepenne paccTosHUM.
N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeEJa.
Onpenenenne pa3MepoB MajbIX TEI.
N3mepenne TemnepaTypbl NpyU MOMOIIU >KHUAKOCTHOIO TEPMOMETpPA U
JaTYMKA TEMIIEPATYPHI.
6. IIpoBenenue ucciaenoBaHus O NPOBEPKE TUIIOTE3bI: JAITBHOCTD MOJIETA
IapyuKa, MYIIEHHONO0 TOPU30HTAJIbHO, TE€M OOJblIIe, YeM OoJiblIe
BBICOTA ITyCKa.

Paszpnes 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BELeCTBA.

Crpoenue BeliecTBa: aTroMbl M MOJIEKYJbI, WX pa3Mmepbl. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BEUIECTBA.

JIBuxenue uactuil BemiecTBa. CBA3b CKOPOCTH JBUKEHHUS YacTHUI] C
Temrneparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue 4yacTuil
BELIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH W
TBEPABIX (KPUCTAJUIMUECKHUX) TeJl. B3aMMOCBsI3b MEX1y CBOMCTBAMM BEILIECTB B
pPa3HbIX arperaTHbIX COCTOSIHUSIX WM HUX ATOMHOMOJIEKYJSIPDHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Jlemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKECHUS.

2. HaGmogenue nuddyszuu.

3. HaOmonenue  sBiCHUM, OOBSICHSIOMIMXCS  OPUTSHKEHUEM WU

OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMeTpa aToMa METOJIOM PSAOB (C  HMCHOJIb30BAaHUEM

doTorpaduii).

2. OnbIThI 10 HAOJIIOICHUIO TEJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuikeHue U B3aumMo/ieiicTBHE TeJl.
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MexaHnuueckoe JBHKE€HHE. PaBHOMEpPHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacuér mytu u
BPEMEHU JBUKEHUS.

SABnenue nHepUMU. 3aKOH MHEPLIMU. B3auMopeicTBue Ten Kak MpUYUHA
M3MEHEHUSI CKOPOCTH JBIMKEHMsI Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHocTh BeniecTBa. CBA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYN B €AMHULE
00BbEMa BeIECTBA.

Cuiia KaKk XxapakTepucTruKa B3aumoericTBrs Tesl. Cuila ynpyrocTy U 3aKOH
I'yka. MI3MepeHune cuiibpl C TOMOLIBIO TUHAMOMETpA. SIBICHHE TATOTEHUS U CHJIa
Tsokectd. Cuila TSOKECTM Ha Jpyrux IuiaHerax. Bec Tema. HeBecomocTs.
CrnoxxeHue CHJI, HAaIIpaBJICHHBIX MO OAHOW MpsMoM. PaBHOneHcCTBYyIOIIAs CHJL.
Cuna Ttpenus. TpeHUE CKOJIBKEHHS U TpPEHHE IMOKosA. TpeHue B Mpupoae u
TEXHUKE.

Jlemoncmpayuu.

Habmoienne MexaHu4eckoro JBUKEHHS Teja.
N3mepenne cKopoCTH NPSIMOJIMHENHOTO ABUKEHUS.
HaOnronenue siBieHUsI THEPIUU.
HaGnronenue n3MeHeHnsi CKOPOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHUE MaccC 10 B3aUMOAECHCTBUIO TE.
CrnoxxeHre CuJl, HalPaBJICHHBIX 110 OJTHON TIPSIMOA.
JIaﬁopamoprte paﬁombt U onvimol.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JABIWKEHHS (IIapuka B
KUAKOCTH, MOJIEIH JEKTPUUECKOTO aBTOMOOUIISL U TaK Jajiee).
2. OmnpezneneHue CpeHE CKOPOCTH CKOJBXKEHUSI OpycKa WIM IIapuKa 1o
HaKJIOHHOW INIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPIOTO TeNa.
4. OmnbITBI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTsLKeHUs (aedopmaiin)
MPY>KUHBI OT MPUIIOKEHHOMN CHJIBI.
5. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbI TPEHHS CKOJIbKEHUS
OT Beca TeJla U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEM.

Paspneu 4. JlaBiieHue TBEPABIX TeJl, dKMAKOCTEH M ra3oB.

JHaBnenue. CnocoObl yMEHBIIEHUS M yBEIUMYEHHs JaBiieHusA. JlaBieHue
ra3a. 3aBHCHMMOCTb JaBJE€HHMs raza oT oObéMa, Temmeparypsl. llepemaua
JaBJCHUS TBEPABIMM TEJIaMH, XUAKOCTSIMU U Tazamu. 3akoH Ilackans.
[THeBMaTHUeCKUE MalIMHBI. 3aBUCUMOCTb JABJIEHUS KUAKOCTH OT TJyOWHBI.
I'uppocratnueckuit mapagokc. CooOuiatrouiuecss cocynabl. ['HapaBiandeckue
MEXaHU3MBI.

AtMmocdepa 3emiin u atmMmochepHoe aaBieHue. [IpruurHbl CylecTBOBaHUS
BO3AylIIHON 000si0uku 3emi. OnbIT Toppuueu. M3amepenne atMocdepHoro
JAaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOro AaBi€HUS OT BBICOTHI HaJ YPOBHEM
Mopsi. [Ipubops! At u3MepeHust atMoc(hepHoOro AaBiIeHUS.

JlelicTBUEe KUJAKOCTM W Tra3a Ha TNOTPYKEHHOE B HHUX TeJO.
BreiTankuBatonjas (apxumeznoBa) cuia. 3akoH Apxumena. llnaBanue Teu.
Bosznyxomnasanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbH JABJICHUS T'a3a OT TEMIIEPaTyphl.

[lepenaya naBneHus: KUAKOCTHIO U Ta30M.
Coobmraromuecs: CoOCy/bl.

I'mppaBiueckuit mmpecc.

[IposiBienue nercTBus atMochepHOTO JaBJICHHUS.
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6. 3aBUCHUMOCTbH BBITAJIKHBAIOLIEH CHIIBI OT 00bEMa MOTrPYKEHHOM YacTh
TeJa U MIIOTHOCTH XKUIKOCTH.

7. PaBEHCTBO BBITAIKHUBAIONIIEN CHIIBI BECY BBITCCHEHHOU JKHJIKOCTH.

8. YcimoBue IUIaBaHWS TeJ: IUIABaHWE WM TOTPY’KEHHE Tl B
3aBUCUMOCTH OT COOTHOIIEHHS TUIOTHOCTEH TeJa U )KUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBaHwe 3aBUCHMOCTH Beca Tela B BOJe OT 00bEMa
MOTPYKEHHOW B )KUJKOCTh YaCTH TENA.

2. OmnpenesieHUE BBITAJKUBAIONICH CHUJIBI, JCHCTBYIOIIEH Ha Telo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKUBAIOLIEH CHJIBI, AEMCTBYIOIIEH Ha
TEJIO B JKUJKOCTH, OT MACCHI TeJA.

4. OnbITHI, JEMOHCTPUPYIOLIKME 3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIBI,
NEUCTBYIOLIEH Ha TEJNO B JKUIKOCTH, OT OOBEMA MOrpYyKEHHOU B
AKUJKOCTh YACTH T€JA U OT IVIOTHOCTH JKUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYUPOBAHHE JIOAKU U
OIIPENICIIEHUE €€ TPY30IOABEMHOCTH.

Paszpnes S. PaGora M MOIIHOCTB. JHEPrus.

Mexanuueckasi padota. MOLIHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecus pbryara. [IpuMeHeHue mpaBuiia paBHOBECHs pblyara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHeTrnyeckas M NOTEHUUANIbHAS SHEPrUsl.
[IpeBpamieHre OAHOTO BHJA MEXAHWYECKOM OHHEPrud B APYroud. 3aKOH
COXpaHEHUS PHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU

Teja M0 TOPU30HTATBHOM MOBEPXHOCTH.
2. HccnenoBaHue yClnoBUM PaBHOBECHS pblUara.
3. M3mepenue KII/] HaKTOHHOW MIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXAaHUYECKON SHEPIHUH.
8 KUIIACC

Pa3neu 6. TenioBble siBJIeHUS.

OCHOBHBIE€ TOJIOKEHUS MOJIEKYJIPHO-KUHETUYECKON TEOPUHM CTPOECHHUS
BemecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJI. OMNbIThI, TOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHOKMHETUYECKON TEOPUHU.

Mogenu TBEPAOro, *KUIKOTO W Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdHeie Tena. OObsICHEHUE CBOWCTB ra3oB, KUIKOCTEH
Y TBEPIBIX TEJI HAa OCHOBE IOJOXEHUN MOJICKYJISIPHO-KUHETUUYECKOU TEOPUHU.
CmaurBaHUE M KaNWJUISIPHBIE ABIEHUS. TenaoBoe paclinpeHue U CkaTue.

Temnepatypa. CBsizb TeMHEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHKEHUS
yactull. BayTpennsss sHeprus. CriocoObl W3MEHEHHs BHYTPEHHEH HSHEPTHH:
Terjionepeaaya U COBeplieHue  paboThI. Bunel  tennonepenayu:
TETUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYYEHHE.

KonnuectBo TeruioTel. Y aenbpHasd TEIUIOEMKOCTh BelecTBa. TemIoo0MeH 1
TEIJIOBOE paBHOBecHE. YpaBHEHUE TeruioBoro Oananca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJAEJIbHAs TEIUIOTA TUIABJICHMUS.



[TapooOpazoBanue u koHaeHcamusi. Mcnapenne. Kunenue. YenpHas TemioTra
napooOpa3oBaHus. 3aBHUCHUMOCTh TEMIIEPATypbl KHIIEHHUS OT aTMOC(HEPHOTO
JABJICHUS.

BnaxHocTts BO3myXa.

DHeprus TOIIMBA. Y AebHAs TEIIOTa CTOPAHUS.

[Mpuntummner paboTsl TernoBbix asuratenei KIIJ TeroBoro asBuraresns.
TeruioBble ABUTATENN U 3aIUTA OKPYXKAIOLIEH CPEIbI.

3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

ﬂemoucmpauuu

VoW e

Hab6nronenne 6poyHOBCKOTO IBYKCHHSI.

Ha6nronenune nuddysun.

Habmoienue siBiIeHUN CMaYMBaHUSI U KaWJUIAPHBIX SBICHUI.
Habmoienue TermnoBoro pacumpeHust Ted.

W3meHneHue naBieHus ra3a nmpu U3MEHEHUH 00bEMa U HarpeBaHUU WITU
OXJTaKJICHUH.

[IpaBuia u3mMepeHus: TeMrepaTyphl.

Bunae! Termonepenayn.

OxJtaxkieHue Ipyu COBEpUIEHUU paOOTHI.

Harpeanue npu coBepiiieHH# pabOThl BHEITHUMH CUJIAMH.

. CpaBHEHHE TEMIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaOmronenue KkumneHus.

12.
13.

Habnronenune nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.
Moaenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbIThI 10 HAOJIOJEHUIO TETJIOBOTO PACHIMPEHUS Ta30B, KUJKOCTEH U
TBEPABIX TEII.

OrnpeneneHue JaBIeHUS BO3lyXa B OaJIOHE HITTPUIIA.

OnbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUSI BO3/yXa OT €ro
00bEMa M HArPEBAHUS WA OXJIKICHHUS.

[IpoBepka TrumoTe3bl JIMHEWHOW 3aBHCHUMOCTH JJIMHBI CTOJOMKA
KUJKOCTH B TEPMOMETPUUECKON TPyOKEe OT TeMIIepaTyphl.
HaOntonenne wm3MeHeHMs] BHYTPEHHEW DHEpruud Tejla B pe3yjbTare
Terionepeaayr U padboThl BHEITHUX CHUJI.

UccnenoBanue siBjeHUs TEMJI00OMEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiueu BOJBI.

OnpeneneHue KOJWYECTBa TEIUIOTHI, TMOJYYEHHOTO BOAOW mpu
TEII000MEHE C HAarPEeThIM METAUIMUECKUM LIHJIUHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

UccnegoBanue mpouecca UCIapeHUs.

Onpenenenrne OTHOCUTEIBLHOM BIAKHOCTH BO3/1yXa.

Onpenenenue yaeabHOM TEMIOTHI MIABJICHUS JIb/IA.

Paznen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

OnexkTpuzaums Ted. J[Ba poja sneKTpUYecKux 3apsaoB. B3zanmMonercTBue
3apspkeHHBIX Tell. 3akoH KylioHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBHS
3apSKEHHBIX TEJl OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

Onektpuueckoe nose. Hanpssxk€HHOCTh amekTpuueckoro nons. [IpuHiun
CYTIEPIIO3UILINU PJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu 5ieKTpUYECKHX 3apsioB. OJIEMEHTApHBIA  AIEKTPHUYECKUI
3apsin. CtpoeHue aroma. [IpoBOAHUKM M JUAJAEKTPUKU. 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
HNcTtouHuku MOCTOSSHHOTO TOKa. JIEMCTBUSI DJIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSIX U ra3ax.

Onextpuyeckad uenb. Cuna ToKa. DIJIEKTPUYECKOE HANpPSLKEHHE.
ConpoTHBIIEHHE TPOBOAHUKA. YJIETBHOE CONPOTUBIEHUE BEIIECTBA. 3AKOH
Oma gns ywactka nenu. [locnemoBarenpHOe M HapajuIeNIbHOE COEIMHEHHE
MIPOBOAHUKOB.

Pabota W MOIIHOCTH 3NEKTpUYECKOro ToKa. 3akoH Jlxoyis—Jlenua.
DNeKTpUYecKne Uenu M MOTPEOHUTENN JJIEKTPUYECKOW HHEpPruM B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHble MarHuThl. B3anMoAencTBHE TOCTOSHHBIX  MArHUTOB.
MarnuTtHoe mosne. MarHuTHoe mosie 3eMIM M €ro 3HaueHWe IS JKM3HH Ha
3emne. OnbIT Opcrena. MarHuTHOE MOJIE 3JIEKTPUYECKOro ToKa. [IpumeHnenune
AJIEKTPOMArHUTOB B TEXHHUKE. J[efiCTBME MAarHMTHOrO MOJsi Ha MPOBOJHUK C
TOKOM. DNEeKTPOIBUTATEIb MOCTOSIHHOTO TOKA. Hcnonp3oBanne
ANEKTPOJBUTATENEH B TEXHUUECKHUX YCTPOICTBAX U HA TPAHCIIOPTE.

Onbitel @Papanes. SIBieHWE SIEKTPOMATHUTHOW WHAYKOMH. I[IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MONMYYEHUS 3JIEKTPUUYECKON SHEPrUu.
DJIEKTPOCTAHIIMU HAa BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

1. DnekTpusauus Ted.

2. JIBa ponma 3JEKTPUYECKUX 3apSI0B U B3aUMOJIEUCTBHE 3apsSKEHHBIX

TeJl.

3. YCTpOWCTBO U JECUCTBUE JIEKTPOCKOMA.

4. DNEKTPOCTATUYECKAS] MHTYKIIHSL.

5. 3aKOH COXpaHEHUs AEKTPUUECKUX 3aps/IOB.

6. IIpOBOJHMKYU U JTUIIEKTPUKHU.

7. MopaenvpoBaHue CHIOBBIX JIMHUHM 3JIEKTPUUECKOTO TOJIS.

8. M CTOYHMKHM OCTOSIHHOTO TOKa.

9. JlelCTBUS 2JIEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKUNA TOK B KUJIKOCTH.

11. ["a30BbIi pa3ps.

12. I3mepeHne cuibl TOKa aMIepMeTPOM.

13. I3MepeHue 3JeKTPUYECKOTr0 HAaPsHKEHUST BOJIBTMETPOM.

14. PeocTaT u MarasuH CONPOTUBIICHH.

15. B3anmoieiicTBUE MOCTOSSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOXHOCTHU Pa3/I€JICHUS] MOJIOCOB MAarHuTa.

17. MonenupoBaHre MAarHUTHBIX MOJIEN MOCTOSSHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MaroHuTHOE 1oJie ToKa. DJIEeKTPOMAarHmr.

20. JIelicTBME MAarHUTHOIO TI0JI HA IPOBOJHUK C TOKOM.

21. DIIEKTPOABUTATENb MIOCTOSTHHOTO TOKA.

22. ccnenoBanue SBICHUS AJIEKTPOMArHUTHON WHTYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HAIPaBJICHUS WHIYKIMOHHOTO TOKa OT YCJOBHH €ro

BO3HUKHOBEHHUS.
25. DIEKTPOTEHEPATOP MTOCTOSTHHOTO TOKA.
Jlabopamopnwie padbomuel u onvimol.



1. OmpIThl TO HAOMIOACHUIO DJICKTPHU3AIMU TeJl WHAYKIMEH © TpHU
COTIPUKOCHOBCHHH.

2. UccnenoBanme ACHCTBUS DJICKTPUYECKOTO TOJII HA TPOBOAHUKUA U

JTUDJICKTPUKH.

COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

W3mepenre u peryanpoBaHie CHIbI TOKA.

N3mepenne u peryaupoBaHie HAMPSHKESHNUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 PE3UCTOp, OT

COTIPOTHUBJICHUS PE3UCTOPA U HAIPSHKCHUS HA PE3UCTOPE.

7. OmbITHI, JEMOHCTPUPYIOIIIHE 3aBUCUMOCTD AIIEKTPUIECKOTO
COTIPOTUBJICHUSI TMPOBOJAHUKA OT €T0 JJIMHBI, TUIOIIAJA TOTEPEYHOTO
CEUEHHUS U MaTepuaa.

8. IlpoBepka mpaBuia CIIOKEHUS HANPSDKCHWH MPU TOCIIEI0BATEIIHHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia Jjisi CHJIBI TOKa MPH MapaUIeIbHOM COCIWHEHUU

ounew

PE3UCTOPOB.

10. OnpeneneHne  pabOTBI  AJIEKTPUUECKOTO TOKAa, HIAYIIETO dYepes
pe3ucTop.

11. OnpeneeHne MOIIHOCTH AJICKTPUYCCKOTrO TOKA, BBIACISIEMON Ha
pe3ucTope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YEPE3 JaMIIOUKY, OT
HaIpsKEHUS Ha HEW.

13. Onpenenenne KII/[ Harpesarens.

14. MccnenoBanne MarHuTHOTO B3aMMOJIEVCTBUS IOCTOSSHHBIX MarHUTOB.

15. I3yyeHue MarHUTHOTO TOJs TMOCTOSHHBIX MAarHUTOB MNP  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. UccenoBanne AEUCTBHS DIIEKTPUYECKOIO TOKAa HA MArHUTHYIO
CTpEJIKY.

17. ONBITBI, JOEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIBI B3aUMOJECUCTBHUS
KAaTyIIKAd C TOKOM M MarHuTa OT CWJIbl TOKA M HamlpaBJICHUs TOKa B
KaTyILKE.

18. I3ydyeHue AeNCTBUS MAarHUTHOTO MOJISL HA POBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U n3y4eHue padoThl AIEKTPOIBUTATENS.

20. M3mepenne KIIJI anekTpoaBuraresibHOW yCTaHOBKH.

21. OOBITBI IO MCCIENOBAHUIO SIBJIEHUS JJIEKTPOMAarHUTHOM WHIYKLHH:
HCCIIEIOBAHNE M3MEHEHUM 3HAYEHWsI U HAIPABICHUS UHIAYKIHOHHOIO

TOKA.
9 KUIIACC

Pa3znes 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe nBmxkeHue. MarepuanpHas Touka. Cucrema otcuéra.
OTHOCHUTENIBHOCTh MEXAHWYECKOI0 JBHKEHUSA. PaBHOMEpHOE MNpPSMOJIMHENHOE
newxkeHue. HepaBHomepHoe mnpsmonuHenHOe  nBukeHue. CpenHsas u
MTHOBEHHAs! CKOPOCTh TeJa MPU HEPABHOMEPHOM JBHUKECHHH.

VYckopenue. PaBHOyCcKOpeHHOE MpsMoOiMHeitHoe nBrkeHue. CBoOOIHOE
nagenue. OnbITsl [ anues.

PaBHOMepHOE JIBUKEHUE 10 OKpYXHOCTHU. [leprnoa u yactora oOpaieHus.
JluneriHas v yriioBas CKOpocTu. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

Ilepsei 3akoH Herorona. Bropon 3akoH Herorona. Tperuii 3akoH
Herorona. IIpuHium cynepno3sunuu Cui.



Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUSI CKOJIbKEHHS,
cujia TPEHUs MOKOs, IPYTUE BUIBI TPEHHUS.

Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHs. Y CKOpeHHEe CBOOOIHOTO
nafgeHus. JIBmwxenue maHet Bokpyr CosHua. [lepBasg kocmMudeckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue maTepuanbHOM  TOUYKH. AOCOJIIOTHO  TBEPAOE  TEIO.
PaBHOBecHe TBEPAOro Tena ¢ 3aKpEIIEHHOW OChIO BpalleHUs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynec Tena. W3meHenue wummynbca. Mmnynse cunbl.  3akoH
COXpaHEHMS UMITYyJIbCa. PeakTUBHOE NBUKEHHUE.

Mexannyeckass pabota U MOUIHOCTh. PaboTa cuil TsbKEeCTH, yNpPYyrocTH,
TpeHus. CBA3b dHEpruM U padothl. [loTeHIManbHas SHEPrusa Tena, NOJHITOrO
HaJl IIOBEPXHOCTBIO 3eMiM. lloTeHnMampHass SHEPrUs CKATOW IPYKUHBIL.
Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKON SHEPIUU. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUH.

Jlemoncmpayuu.

1. HaGnrogeHne MEXaHMUYECKOTO JIBHIKEHHSI Tella OTHOCHUTEIBHO Pa3HBIX

TE€Jl OTCYETA.

2. CpaBHEHHME IIyTEH W TPACKTOPHUW JIBUKEHUS OJHOTO M TOTO KE Tena
OTHOCHUTENBHO Pa3HBIX TENI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue ABMKEHUS Tella IO OKPYKHOCTH.

HaGnrogenue MexaHUYEeCKUX SBIEHUM, MNPOUCXOIAIIUX B CUCTEME

orcu€ra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHUU

OTHOCUTEILHO KaOMHETa (PUBHUKHU.

7. 3aBHUCHMOCTb YCKOPEHUS TEJIA OT MACChI TEJa U JIEMCTBYIOLIEH HA HETO
CHJIBI.

8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEIL.

9. HM3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. [lepenava nMmysbca Mpyu B3aUMOJIEUCTBUU TEN.

11. [IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOICHCTBUU TEll.

12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTrOM B3aUMOICHCTBUU.

13. CoxpaHeHHe UMITYJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUU.

14. HabGnrogeHne peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOAHOM MaJICHUU.

16. CoxpaHeHHE€ MEXaHWYECKONM DBSHEpPruv TMpu JABWKEHUM Tela MO/
JNEUCTBUEM TIPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoncTpynpoBanue Tpakra Juisl pa3roHa U JaJdbHEUILIEr0 PaBHOMEPHOIO
JBVKEHUS IIAPUKA WIH TEJIEKKU.

2. OmnpenenieHne cpeHed CKOPOCTH CKOJIBKEHUSI OpyCcKa WM JBUXKCHUS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

3. OnpeneneHue yCKOpPEHUs Tejla NMPU PABHOYCKOPEHHOM JIBHKEHUU 10
HAKJIOHHOM IIJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IYyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauaJlbHOM CKOPOCTH.

5. IlpoBepka rumoTe3bl: €ciyd MPU PABHOYCKOPEHHOM JBWXEHHH 0e€3
HAaYaJIbHOM CKOPOCTH MYTH OTHOCATCA KakK psii HEUETHBIX YMCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJJMHAKOBBI.

ounew



6. HccienoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT CHJIbI
HOPMAJIBHOTO JJaBJICHUSI.
7. Ompenenenne Ko HUIIMEHTa TPEHHUS CKOIBKCHHS.
Omnpenenenne KECTKOCTU IPYKUHBI.
9. Ompenenenre padOTbl CHIIBI TPEHUS NMPU PABHOMEPHOM JBHKEHUU
T€Ja M0 TOPU30HTAIBLHON MOBEPXHOCTH.
10. Onpenenenue pabOThl CUJIBI YOPYTOCTH TpU TMOABEME TIpy3a C
HCIIOJIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3y4yeHue 3aK0Ha COXpaHEHUS SHEPIHH.

Pasznen 9. Mexanudeckue Koj1e0aHus U BOJIHbI.

Konebarenbnoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUM:
IIEpUOJ, YacTOTa, aMIUIMNTyJAa. MareMaTU4eCKHMii W NPYXKUHHBIA MAsTHUKH.
[IpeBpaiiienrie 3HEprun Mpu KoJie0aTeIbHOM JIBUKECHUU.

3aryxaromue koneOaHusa. BwiHyXIneHHele  KkoneOaHus. Pe3zoHanc.
Mexannueckue BodHBI. CBOHCTBa MEXaHMYECKUX BOJIH. [IpoposibHbIE U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI W CKOPOCTh €€ pacHpOCTPaHCHHS.
MexaHn4decKkue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOHBI.

3Byk. ['poMKOCTB 3ByKa M BbicOTa ToHA. OTpaxkeHue 3Byka. MHppa3Byk u
YIIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xosieO0aHuii TENI MOJ AEWCTBUEM CHUJIBI TSKECTU U CHJIBI
YOPYTOCTH.

Habnronenue koneOanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
HaOnronenue BoIHYXIEHHBIX KOJIEOaHUM U pe30HaHCa.
PacnipocTpaneHnne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTHYECKHM PE30OHAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OmpexneneHre 4YacTOThl W IMEpPUOJA KOJEOAHU MaTEeMaTUYECKOTO
MasTHHKA.
2. OmnpegeneHue 4acTOThl U IEpHOJa KOeOaHUl MPY>KUHHOTO MassTHHUKA.
3. HccnenoBaHue 3aBUCHMOCTH Tepuoja KoJICOAHHWI IMOJBEIICHHOTO K
HUTH Tpy3a OT AJUHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH TNepHOJa KOJEOaHM MPYKUHHOTO
MasgTHHKA OT MacChl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTHU MEpUOJia KoJieOaHUM Tpy3a, MOJIBEIICHHOTO
K HUTH, OT Macchl Ipy3a.
6. OmbIThI, JEMOHCTPUPYIOLUIME 3aBUCUMOCTh Mepuoda KoyieOaHun
MPY>KUHHOTO MAasgTHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.

7. W3MepeHue yckopeHusi CBOOOAHOIO MaICHUS.

Paszges 10. DieKTpOMarHuTHOE 1M0JI€ U JJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJie.  DJEKTPOMarHuTHele BOJHBI.  CBOKCTBa
ANEKTPOMArHUTHBIX BoOJIH. [Ilkanma snekTpomarHUTHBIX BOJMH. Mcmosb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBS3H.

DJIEKTpOMarHuTHas npupoja csera. CKopocTh cBeTa. BoiHOBBIE CBOMICTBA
CBeTa.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padbomuel u onvimol.
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1. M3ydeHune CBOMCTB 3EKTPOMArHUTHBIX BOJH C TOMOIIbIO MOOUIIBHOTO

tenedoHa.

Pa3znesn 11. CBeToBbBIE AABJICHMUS.

JlyueBas  mogmenp  cBera. Mcrounukm — cBera.  lIpsamonunerinHoe
pactipoctpaHeHue cBeta. 3atMenuss ConHua u JlyHel. OTpaxeHue CcBeTa.
[Tnockoe 3epkano. 3aKkOH OTpaKEHHs CBETA.

[Ipenomnenue cBera. 3akoH mnpenomiieHus cBeta. llosiHoe BHyTpeHHee
oTpakeHue cBeTa. lcnosib3oBaHME TMOMHOTO BHYTPEHHETO OTPAKEHUSA B
ONTHYECKUX CBETOBOJAX.

Jluaza. Xom nyuedt B smn3e. OnTtudeckas cucteMa ¢oToarmapara,
MUKpPOCKOIIa U Teyeckoma. ['J1a3 Kak onTudeckas cuctema. bin3opykocTs u
JaTbHO30PKOCTb.

Paznoxxenue Oenoro ceera B cnektp. OmnbiTel HetoToHa. CroxeHue
CHEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu.

1. IlpsAmosMHENHOE pacIpOCTPAaHEHHE CBETA.

2. OTpaxkeHue CBeTa.

3. Ilonyuyenune wu300paXeHU! B IIJIOCKOM, BOTHYTOM M BBIIYKIOM
3epKaiax.

[Ipenomnenue cpera.

OnrTryeckui CBETOBO.

Xon nyyei B coOuparoleil JImH3e.

XoJ1 Tydel B paCCEUBAIOIIEH JIMH3E.

[Tonyyenue n300paxkeHUi ¢ TOMOLIBIO JTUH3.

. Ilpunuun geictBus Qoroanmnapara, MUKPOCKOIIA U TEIECKOMA.

10. Mopenb riaasza.

11. Pa3noxeHue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6em0ro cBeTa NpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH yTila OTPaKEHHUs] CBETOBOIO Jiy4ya OT yrjia

MaJCHUs.

2. W3yueHune xapakTepHUCTUK U300paXKE€HUs MPEAMETA B ITNIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCHUMOCTH YIJla MPEJIOMJIEHUSI CBETOBOTO Jiyda OT

yrila NaJeHusl Ha TPAHULIE «BO3TYyX—CTEKIIOM.

4. llomyueHue n300pa’keHUN C TOMOIIBIO COOUPAIOIIEH JTUH3BI.

5. Onpenenenre  (OKYCHOTO  PACCTOSIHUSI W ONTHYECKOM  CHJIBI

coOuparome JTMH3HI.

6. OmbITHI MO Pa3JI0KEHUIO OEJIOro CBETa B CHEKTP.

7. OmnbITHI 0 BOCOPUATHIO LIBETA MPEIMETOB MPU UX HAOIIOJECHUU Yepes

L[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

OmneiTel Pezepdopaa u mimanerapuas mozaens atoma. Moaens atoma bopa.
Hcenyckanue u nornoueHue cBera atroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PamnoaktuBHOCTh. Aubda, Oera- u ramma-uziaydenus. CrpoeHue
aToMHOro  sapa. HykijoHHas  Mojenb  aroMHOro  szapa.  M3otomsbl.
PanuoaktuBHble ipeBpaiienus. [leproa nomxypacnajga aTOMHBIX sEp.

SnepHble peakiuu. 3aKOHbI COXPAHEHMS 3apsI0BOIO U MACCOBOTO YHCEI.
DOHeprusi cBsi3M aTOMHBIX Anep. CBsi3b Macchl U 3Hepruu. Peakuuu cuHTe3a U
nenenus saep. Ucrounuku suepruu ConHIa v 3BE3I.

SnepHas sHepretuka. JleMCTBUsS paJMOAKTUBHBIX W3JIy4YEHUN Ha JKUBbIC
OpraHU3MBbl.

©ooNo U



Jlemoncmpayuu.

CrexTpbl U3ITy4YEeHHS U MOTJIOUIEHUS.

CrexTpbl pa3au4HbIX ra30B.

CnekTtp BoJOpO/Ia.

Ha6nronenue TpekoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyYEHUH.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOAYKTOB.

JIaﬁopamoprte pabomul u onvimeol.

1. HaOmioneHue CriIomHbIX U TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TPEKOB: UBMEPEHHUE SHEPTHH YACTULBI IO TOPMO3HOMY

nytu (1o poTtorpadusim).

3. H3MepeHue parnoakTUBHOTO (OHA.

IHoBTOpPHTE/IBLHO-0000 1AM MOYIb.

[ToBTOpHTENTEHO-0000TIIAFOTITHIA MOJYJIb MPEIHA3HAYECH JUISL
CUCTeMaTH3allil U OO0OOIIEHHs TMPEIMETHOTO COJACp>KaHUS U  OIbITa
NEeATEIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCErOo Kypca (PU3MKH, a TakxKe
JUIsl TIOJTOTOBKM K OCHOBHOMY TOCYJaPCTBEHHOMY 3K3aMEHY IO (U3UKE IS
oOy4Jaronuxcsi, BBIOPABIIMX 3TOT YUEOHBIN IPEIMET.

[Ipn u3ydyeHHH IAHHOTO MOJYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS
BHUJIbI JIEATEIBHOCTH, HA OCHOBE KOTOPBIX OOECIEUMBACTCA JIOCTUKEHUE
MPEAMETHBIX W METANpEeIMETHBIX I[UIAHUPYEMBIX pPE3yJIbTaTOB OOyYEHHS,
(opMHpyeETCsl €CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOOB
MCCJIEI0BAHMS SIBJICHUN MPUPOJIbI U TEXHUKHU, OBJIAJCHUE YMEHUSIMU OOBSICHIThH
(u3nuecKue sBJICHUA, PUMEHSS NOJIyYCHHbIE 3HAHUS, pellaTh 3a/layd, B TOM
YHCJIe KAUECTBEHHBIEC U AKCIIEPUMEHTAJIbHBIE.

[IpyHIMNMAnbHO  JESITEIBHOCTHBIM  XapakTep  JAHHOTO  paszena
peanu3yeTcs 3a CUET TOro, 4TO 00yYarOLIMeECs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM IIpe/JiaraeTcsi:

Ha OCHOBE IOJYYEHHBIX 3HAHUW paclo3HaBaTh U HAYYHO OOBACHSTH
(u3nuecKue IBJICHUS B OKPY KaIOIIel MPUPOJIE U MOBCEIHEBHON KU3HH;

UCIIOJIb30BaTh HAyYHbIE METOJIbI MCCIIEOBaHUS (DU3UUYECKUX SIBIICHUMU, B
TOM YHKCIIE AJI IPOBEPKHU TUIIOTE3 U MOTYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HayYHbIE OCHOBbI HamOOJEe BaXKHBIX JOCTH)KEHH COBPEMEHHBIX
TEXHOJIOTUWA, HAmpuMep, MPAKTUYECKOTO  MCHOJB30BAHMS  PaA3JIMYHBIX
MCTOYHMKOB SHEPIMM HAa OCHOBE 3aKOHA MPEBPAILIEHUS M COXPAHEHUS BCEX
M3BECTHBIX BUJIOB YHEPTUU.

DU AW



®OPMbl PEANU3ALUN BOCINTUTATE/IbBHOIO MNOTEHUUANA

[ToOy>xnenue obyyaromuxcs coOII0AaTh HA YPOKE OOIICTIPUHSTHIC
HOPMBI TTOBEJICHHUSI, TPaBUIa OOLIECHHS CO CTApIIMMHU (MIE€Aarorn4eCKuMHU
pabOTHUKAMU) U CBEPCTHUKAMHU (00YUYarOIITUMUCS ), IPUHITUIIBI Y4eOHOMH
JUCIMILTAHBI U CAMOOPTaHU3allNY;

BxutroueHune B ypoK UTPOBBIX MPOLIEAYP, KOTOPHIE TIOMOTAOT
NoJIJIepKaTh MOTHUBAIUIO 00YUJaIOIINXCSI K TIOTYICHUIO 3HAHUH, HaJla)KUBAHUIO
MO3UTUBHBIX MEKIIMYHOCTHBIX OTHOIIIEHU B KJIacce, IOMOTAI0T
YCTaHOBJICHHIO JOOpoXkKenaTeIbHON aTMocdhephl BO BpeMs ypoka

[IpuBrieueHre BHUMaHUS 00YYaIOIMMXCS K IIEHHOCTHOMY acCIIeKTy
M3y4aeMbIX Ha ypoKax SIBJICHUM, UCIIOIb30BaHNE BOCIIUTATEIIHHBIX
BO3MOKHOCTEHN COJepKaHMs y4EOHOTo MpeaMeTa yepes nogoop
COOTBETCTBYIOIIMX YIPAXHEHUH ,JIEMOHCTPALINIO 00yUYarOIIUMCs IPUMEPOB
OTBETCTBEHHOTO, TPAXKIAHCKOTO MTOBEICHUS, TIPOSIBJICHHUS YEIOBEKOIIOOMS 1
T00pOCePACYHOCTH, Yepe3 Mo 100p COOTBETCTBYIONINUX TEKCTOB JJISI UTCHHUS,
3aj1a4 JJIsl peieHus, MpoOJIeMHBIX CUTYallUuM [ 0OCYKJICHHS B KJlacce

[IpumeHenune Ha ypoKax HHTEPAKTUBHBIX (hOpM pabOTHI €
OOYJarOIIUMUCS: TUAAKTUYECKOTO TeaTpa, T/I€ MOTyYECHHBbIE Ha YPOKE 3HAHUS
OOBITPHIBAIOTCS B T€ATPATIBHBIX TOCTAHOBKAX; TUCKYCCHI, KOTOPHIC JAOT
00yJaroIMMCst BO3MOXXHOCTH IPUOOPECTH OTIBIT BEICHUSI KOHCTPYKTHBHOTO
Jasnora; TpymnmnoBoi paboThl Wik paboThI B Mapax, KOTOPBIE y4at
oOy4Jaronuxcsi KOMaHJIHOW paboTe M B3aMMOJICHCTBUIO C IPYTUMU
00yJarOIMMHUCS;

JleMoHCTpaiuio 00y4armMcs IPUMEPOB OTBETCTBEHHOTO,
TPaKJAHCKOTO MOBEJCHUS, TPOSBIICHUSI YETIOBEKOIIO0US U
100pOoCepACYHOCTH, Yepe3 Mo 100p COOTBETCTBYIOIIUX TEKCTOB JJIsI
YTCHUS, 3a7a9 JIJIS PEIICHUs, TPOOJIEMHBIX CUTYyAIMi I 00CYKICHUS B
KJ1acce;

NunuurpoBaHue U NOIIEPKKY UCCIEA0BATENbCKOMN NeATeTbHOCTH
00yyJaromuxcsl B paMKax peaau3alid UMA UHAUBUYaTbHBIX U TPYIIOBBIX
HCCIIEIOBATENIbCKUX MPOEKTOB, YTO JACT 00YYarOIIMMCSI BO3MOXHOCTh
MpUOOPECTH HABBIK CAMOCTOATEIBHOTO PEIICHUSI TEOPETHUECKOI MPoOIeMBbl,
HaBBIK T€HEPUPOBAHUS U O(HOPMIICHHSI COOCTBEHHBIX U/, HABBIK
YBKUTEJIBHOTO OTHOILICHUSI K UYKUM UM, OPOPMIIEHHBIM B paboTax


https://topuch.com/razrabotka-igrovih-kombinacij/index.html
https://topuch.com/programma-triz-ee-harakteristika-triz-principi-postroeniya-zan/index.html
https://topuch.com/reshenie-prikladnih-zadach-cele-obucheniya-2-2-ispolezovate-ab/index.html

ApYyrux HCCJ’IGI[OB&TCJI@I\/'I, HaBBIK HY6J'II/I‘IH01"O BBICTYILIICHUS IIEPEA
ay,I[HTopPleﬁ, APryMCHTHPOBAHUA U OTCTANBAHUA CBOCH TOYKHU 3pCHUAI.


https://topuch.com/zritelenij-kontakt-s-auditoriej-kak-faktor-effektivnosti-publi/index.html
https://topuch.com/zritelenij-kontakt-s-auditoriej-kak-faktor-effektivnosti-publi/index.html

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne ¢u3nkun Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUsA

HaIIPaBJIEHO HA JIOCTUKEHUE JIMYHOCTHBIX, METANPEAMETHBIX M MPEAMETHBIX
00pa30BaTeNbHBIX PE3YJIbTATOB.

B pesynbrare wu3ydeHus (UMK Ha YPOBHE OCHOBHOTIO OOIIETrO

oOpazoBanmsi y oOydaromerocss OyayT ChOPMHPOBAHBI  CIEAYIOIIHEC
JUYHOCTHBIE PE3yJbTAThl B YaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

— TMOpOSBICHUE HHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO
POCCHIICKOM (PM3HUECKON HAYKU;

— IIEHHOCTHOE OTHOIIICHUE K TOCTHKCHHUSAM POCCUNCKUX YIEHBIX -(DU3UKOB;
2) rpaxaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTHBHOMY VYYacTHIO B OOCYXICHHH OOIIECTBEHHO
3HQUMMBIX M OTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN (PU3UKY;

— OCO3HAHHE BaXKHOCTHU MOPAJIbHO-3TUUYECKUX MPUHIUIIOB B JEATEIbHOCTU
Y4EHOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

— BOCTIPUSITUE ICTETUUECKUX KauecTB (PU3NYECKOU HAyKHU: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NO3HAHMSL:

— OCO3HaHUE LEHHOCTH (M3UYECKOW HAYKHM KaK MOIIHOIO HHCTPYMEHTa
MO3HAHWS  MHUPA, OCHOBBI  Da3BUTHUS  TEXHOJOTHM,  BaKHEHIIEH
COCTaBIIIIOLIEN KYJIbTYPBI;

— pa3BUTHE HAYyYHOU JHOOO3HATEILHOCTH, UHTEPECA K HMCCIIECIOBATEIHCKON
JEATEIIbHOCTH;

5) d¢opmupoBaHusi KyJAbTYPbl 30pPOBbSI W 3MOLMOHAJBLHOIO
0J1aronoJIy4us:

— OCO3HaHME IIEHHOCTH Oe3omacHoro olpa3za >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTU TpaBWJI OE30MAaCHOrO IOBEICHUS Ha
TPAHCIOPTE, HAa JIOPOrax, C JIEKTPUUYECKUM U TEIJIOBBIM 000PY/I0BaHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(OpMHUPOBAHHOCTh HaBBbIKAa pediiekcuu, MPU3HAHUE CBOErO IMpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— aKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3ajay (B pamMKaX CEMbH,
oOpa3oBaTeILHON OpraHu3alvi, TOpOJAa, Kpas) TEXHOJOTUYECKOW U
COLIMAJIBHOM HaIpaBJIE€HHOCTH, TPEOYIOIIHMX B TOM 4YHUCIE M (U3HUYECKUX
3HAHUI;

— WHTEPEC K MPaKTUUECKOMY U3Y4YeHUI0 npodeccuit, CBSI3aHHbIX C (DU3UKOI;
7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

— OpHUEHTAlMs Ha MpUMEeHeHHUe (PU3UYECKUX 3HAHWUM IS PEIICHUS 3a7a4 B
00JIacTU OKpY’Kalolllel cpeibl, MJIaHUPOBAHUS TOCTYNKOB U OIICHKH HX
BO3MOKHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIECH CPeJIbl;

— OCO3HaHME II00AILHOIO XapaKTepa IKOJOTHUYECKUX MPOOJIeM U MyTel ux
pelieHus;

8) apanTanuu K U3MEHSIOIMMCS YCJIOBUSAM COLUAIBHON U NMPUPOTHOI
cpeabl:



- HOTpe6HOCTB BO BSaHMOHeﬁCTBHH IIpU BBIIIOJIHCHHUN I/ICCJ'ICI[OBEIHI/Iﬁ n
ITPOCKTOB Q)HSI/I‘ICCKOI;'I HarpaBJICHHOCTH, OTKPBITOCTH OIIBITY W 3HAHHAM

ApYTHX,

e — TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO
NeSATEIbHOCTD;

e — TOTPEOHOCT, B (POPMUPOBAHMU HOBBIX 3HAHUWA, B TOM YHCIE
bopMyIMpOBaTh HJCU, TMOHSATHSA, THUMOTE3BI O (HU3UYECKUX OOBEKTaX H
SBJICHUSX;

e — OCO3HaHWE Je(PUIUTOB COOCTBEHHBIX 3HAHUNW M KOMIIETEHTHOCTEH B
o0nactu (HU3HKHY;

e — IUIAHUPOBAHHUE CBOETO Pa3BUTHUSI B MPUOOPETEHHHM HOBBIX (DPU3MUECKHX
3HAHUK;

e — CTPEMJICHHE aHaJU3HPOBAaTh W BBIIBISITH B3aUMOCBS3H IPHPOJBI,
o0mecTBa ¥ 3KOHOMHKH, B TOM YHCJIE C HCHOJIb30BAaHUEM (HU3HMUECKUX
3HAHUM;

e — OIICHKAa CBOHUX JACHCTBUM C Y4ETOM BIMSHHS HA OKPYXKAIOUIYIO Cpexay,

BO3MOYKHBIX [NI00AIbHBIX OCIEICTBUM.
METAIIPEAMETHBIE PE3YJIBTATDI

B pesynprate ocBoeHHs mporpamMMmbl MO (pu3MKe Ha YpOBHE OCHOBHOTO
oOmero  oOpa3oBaHuss y  oOywaromerocss  OyayT  cpOpMHpPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOIITHIE MO3HABATENbHBIC
YHHUBEpCadbHble Y4YeOHbIE JCHCTBHUS, KOMMYHHUKATHBHBIC YHUBEPCAJIbHBIC
yueOHbIE JCHCTBUS, PETYIATUBHBIC YHUBEPCAIBbHBIE YUeOHbIC TEHCTBUS.

Ilo3naBaTe/ibHBIE YHuBEpPCaJIbHbIC yqeﬁnble HeﬁCTBHﬂ

Bba3oBble Jornueckue aeiicTBUA:

e BBISBIATH M XapaKTEPU30BaTh CYIIECTBEHHBbIC MPU3HAKU OOBEKTOB
(siBNICHMI);

e YCTAHABJIUBAThH CYIIECCTBEHHBIN MpHU3HAK KJacCU(pUKAIMU, OCHOBAHUS
JU1s1 0000IIIEHUS U CpaBHEHUS,

e BBISBIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUUS B PacCMaTPUBAEMBIX
dakTax, MaHHBIX M HAOJIOJAEHUSX, OTHOCAIIUXCA K (PU3nUecKuM
SIBJICHUSM;

e BBISBIATh NPUUYUHHO-CJICICTBEHHBIE CBS3U MPU U3YyUYCHUU (DU3NUECKUX
SBJICHUW U TPOLECCOB, JeJIaTh BBIBOABI C  HCIOJIH30BAHHEM
JNEYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUM, BBIIBUTATh TUIIOTE3bI
0 B3aUMOCBS35X (DU3NYECKUX BEIUYNH;

e CaMOCTOSITENIBHO BBIOMPATH CIOCOO pelieHusl y4eOHOU (HU3MUEeCKOit
3a/71auM (CpaBHEHUE HECKOJBbKUX BAPUAHTOB pEIIeHUs, BEIOOP Hanbosee
MOAXOIAIIETO C YYETOM CaMOCTOSTENIBHO BbIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:

e HCIOJIb30BaTh  BOMPOCHI KaK  HCCIEIOBATCIIbCKUM  HMHCTPYMEHT
MO3HAHMUS;

e TMPOBOJUTH IO CAMOCTOSITEILHO COCTaBJIICHHOMY TIUIAaHY  OIIBIT,
HECJIOXKHBIM (U3HMUECKUN HKCIIEPUMEHT, HEOOJIbILIOE HCCIEeI0BAaHUE
(bU3UYECKOro SIBJICHNUS,

e OIICHMBATh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaIIHIO,
MOJIYYEHHYIO B XO/I€ UCCIICIOBAHUS WIIM DKCIIEPUMEHTA;



CaMOCTOATENbHO  (popMynupoBaTh OO0OOIIEHUST ¥  BBIBOJABI  I10
pe3ynbTaTaM NpOoBEAEHHOTO HAOIIOICHH S, OTIBITA, UCCIIEIOBAHNUS;
MIPOTHO3WPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3HUESCKUX
MPOIIECCOB, a TAaK)KE BBIABUTAThH MPEATOIOXKECHHS 00 WX Pa3BUTHH B
HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora c nuupopmanueii:

MPUMEHSTh Pa3IMYHbIC METOBI, HHCTPYMEHTBI U 3aIpOCHI TIPH ITOUCKE
1 oTOope MHGOPMAIIUU WIIH JAaHHBIX ¢ YIETOM IPEIOKCHHON YUeOHOH
busnueckoii 3a1a4u;

aHAITN3UPOBATH, CHUCTEMaTH3HPOBATH U UHTEPIIPETHPOBATH
WHGOPMAIIHIO Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHHS,
CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMy MpeacTaBICHUS
uHPOPMAIlMM W WDIFOCTPUPOBATh pEIIacMbIe 3aJaud HECJIOKHBIMU
CXEMaMH, JHarpaMMaMH, HHOU TpadUKON U MX KOMOWHAIIASIMH.

KOMMyHHKaTHBHbIe YHUBEpPCAJIBHBIC y‘leﬁHLIe HeﬁCTBHHZ

B X07i€ 00CYX/I€HHs y4eOHOr0 MaTrepuaa, pe3yJabTaToB Jad0paTOPHBIX
paboT M MPOEKTOB 3a/laBaThb BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOM
TEMbl M BBICKA3bIBaTh WJEH, HALCJICHHBIE Ha pEIICHUE 3aJayd U
nojiep kaHue 0JaroxenaTeIbHOCTH OOLIEHUS;

COMNOCTABIIATb CBOMU CYXKJICHHS C CYXICHUSMH JPYIrUX YYaCTHUKOB
auanora, oOOHapy»KUBaTh Pa3audue U CXOJICTBO MO3ULINNA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJCTABIATh PE3YJbTATHl BBIITOJIHEHHOTO (PU3NYECKOTO
omnbITa (IKCIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

MOHUMAaTh M  HUCIOJIb30BaTh  INPEUMYIIECTBA KOMAaHIHOM H
WHJUBUyaIbHOM paOOThl MPU PEIIEHWH KOHKPETHON (u3nyecKon
poOJIEMBI;

NPUHUMATh LEJId COBMECTHOM JESTENbHOCTH, OPraHU30BBIBATh
NEUCTBUA N0 €€ JOCTHKEHHUIO: PACHPENeNsITh poJid, OOCYXKIaTh
MPOIECCHl M Pe3yJbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJICH;

BBINIOJIHSATH CBOK 4YacTh PaOOThI, JOCTUTas KAYECTBEHHOTO PE3yJIbTaTa
[0 CBOEMY HANpPABJICHHUIO U KOOPAUHUPYS CBOU ACHUCTBHS C APYTUMH
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KaYy€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSTENbHO C(OPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBUSIBJIATh NPOOJIEMBl B KU3HEHHBIX UM  Y4YEOHBIX CHUTyalUsX,
TpeOyIOLMX AJisl pelleHHs] PU3NYECKUX 3HAHUI;

OpUEHTHUPOBAThCA B PA3JIMYHBIX MOAXO0JAX MPUHITHS pPELICHUN
(MHAMBUAYaAJIbHOE, IPUHITHE PEIICHUs B TPYIINE, NPUHATHE PELICHUN
rpynmnoi);

CaMOCTOSITENIbHO COCTaBIISATh AJTOPUTM pelieHus: (hpu3ndeckoi 3amaadu
WIM IUIAHA HCCIENOBaHUSA C YYETOM HMEIOIIMUXCA PECYpCcoOB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHUpPOBAaTh Ipeajiaracmbie
BAPUAHTHI PELICHHUI;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, JMOUMOHAJIbHBIN HHTEJJIEKT:



JaBaTh aJEKBATHYIO OLEHKY CHUTyallMM M MpejiaraTe IUIaH €€
U3MEHEHUS;

OOBSACHATh MNPUYUHBI JIOCTHOKEHHUS (HEIOCTHMKEHUS) pEe3yJbTaToOB
JeSITeIbHOCTH, AaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBHI B I€ATEILHOCTH (B TOM YHCIIE€ B X0 BBIIOJHEHUS
(¢U3NYECKOr0 HCCIEAOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENTLCTB, U3MEHUBIINXCS CUTYallMd, YCTAHOBIIEHHBIX OIIHUOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEJIH U YCIOBUSIM;

CTaBUTb C€e0s Ha MECTO JPYroro 4ejJoBeKa B XOJE CIOpa WU
JUCKYCCUM HAa HAy4YyHYI0 TE€My, I[OHMMaTh MOTHBBI, HAMEpPEHHUA U
JIOTUKY JIpyToro;

MIPU3HaBaTh CBOE MPaBO Ha OIMMOKY MpHU pPEHIeHUH (PU3HYECKUX 3a7ad
WJIM B YTBEPKIACHUSAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO JPYroro.

HPEIMETHBIE PE3YJIBTATDI

K koHiy oOyuenuss B 7 KJjacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YUAIOITUXCSI YMEHHIA:

UCIIOJIb30BaTh MMOHATUSA: (PU3NYECKUE U XUMHUYECKHUE SBIICHHS,
HaOII0ICHUE, SKCIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHULBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE,
KUAKOE, Tra3000pa3HOE), MEXAaHUYECKOE JBW)XEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MNPSIMOJMHENHOE), TPACKTOPHS, PaBHOAECUCTBYIOIIAS
cuna, Jnedopmarus  (ympyras, —IUIacTHYECKas), HEBECOMOCTb,
COOONIAOIINECS COCYBL;

paznuyaTth sBAEHUS (IudPy3us, TEIOBOE [BH)KEHHE YacTHI]
BEILIECTBA, PABHOMEPHOE JIBH)KEHHE, HEPAaBHOMEPHOE JIBH)KCHHUE,
WHEPLUSA, B3aMMOJACHUCTBUE TEJ, PABHOBECHE TBEPIABIX TEI C
3aKpEeIUIEHHOM OChbl0 BpalleHus, IepeAada JAaBJICHHUS TBEPIAbIMU
TeIaMH, >KHJIKOCTSMH M Ta3aMu, aTMOC(EpHOE [aBJICHUE, IJaBaHUE
T€l, NPEBPAILICHUS] MEXaHWYECKOHM SHEpPruv) MO ONHUCAHUI0 UX
XapaKTEpHbIX CBOMCTB M HA OCHOBE OMbBITOB, JAEMOHCTPUPYIOIIMX
JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YYCHHBIX (PU3MUECKUX SBJICHHA B
OKpYXaIoIlleM MHUpE, B TOM 4YHcCie (U3UYECKUE SBJICHUS B MPUPOJIE:
MPUMEPBI JBUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKUBOW U HEKUBOU
MpUpPOJE, NEHCTBUE CHIIBI TPEHUS B NPUPOJAE U TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJCHUS Ha KMBOW OpPraHu3M, IUIaBaHUE pbIO, pblyaru
B TEJE YENOBEKa, MPU 3TOM IMEPEBOAMTH MPAKTHUECKYIO 3a1ady B
y4eOHYI0, BBIJICNATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKU) (PU3UUECKUX
SIBIICHMI;

ONKCHIBATh HW3YYEHHBIE CBOMCTBA Tel M (PU3NYECKHUE SIBIECHUA,
UCTIONB3Yysd (U3MYECKHE BeIUYUHBI (Macca, O00BEM, IIJIOTHOCTh
BELIECTBA, BpEMs, MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIA YIPYTOCTH,
CUJa TSKECTU, BeC Tella, CWia TPEeHHs, JaBjieHue (TBEPIOro Teia,
KUJKOCTH, Tra3a), BBITAJKHUBAIOLIAS CHJIa, MEXaHW4Yeckas paboTa,
MOIITHOCTh, IUJIEYO CHJIbI, MOMEHT CHJIbI, KOA(PIHUIMEHT IOJIE3HOrOo
JEHUCTBUA MEXaHU3MOB, KUHETUYECKAsl M IOTEHIIMAJIbHASI DHEPTHS ), TPU
OMHMCAHUM MPABUIBLHO TPAKTOBATh (PU3MYECKUN CMBICI HUCIIOIb3YEMBIX
BEJIUYMH, HX OO0O3HAYEHUS M E€OUHULBI (PUINYECKUX BEIUYMH,



HAXOAUTh (DOPMYIIBI, CBSI3bIBAIONINE JAaHHYIO (PU3HUECKYIO BETUYHMHY C
APYTUMU BEIUYMHAMH, CTPOUTH TpapUKU H3yYEHHBIX 3aBUCUMOCTEH
(bU3HYECKNX BEINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOLIECCHI,
WCTIONB3Ys TMpaBuia CIOXKEHUS CWil (BIOJb OJHOW MPSAMOI), 3aKOH
I'yka, 3akoH Ilackais, 3akoH ApxuMmena, IpaBUJIO PaBHOBECHUS pblyara
(Oboka), «30JI0TOE TPaBWIO» MEXaHWKH, 3aKOH COXPaHCHHUS
MEXaHUYECKOM PHEPTUu, IPU STOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA M 3aIIMChIBATh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBSCHATH (PU3MUECKHE SIBICHUS, MPOLECChl M CBOMCTBA TEl, B TOM
YuClI€ W B KOHTEKCTE CHUTyalluil MPaKTHKOOPUEHTUPOBAHHOIO
XapaKkTepa: BBIBIATh NPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOMTH
00BsCHEHHE U3 1—2 JOTMYECKUX IIAroB ¢ ONOPOM Ha 1—2 HM3y4YEHHBIX
CBOMcTBa  (DU3MUECKUX  SIBICHHUH, (PU3NYECKUX  3aKOHA WU
3aKOHOMEPHOCTH;

peuats pacy€THbIe 3aAauu B 1—2 NEUCTBUS, HUCIOJIBb3YS 3aKOHBI U
dbopmyIibl, cBsi3bIBarolUe (PU3UYECKUE BEIIMUMHBI: HA OCHOBE aHau3a
YCIOBHSI  3aJa4d  3alMChIBaTh KpPAaTKOE YCIIOBHUE, IMOJACTABISTH
(u3nueckre BeIWYUHBI B (OPMYJbI U MPOBOJIUTH PACUETHI, HAXOIUTh
CIIPaBOYHBIE JAaHHbIE, HEOOXOAMMBIE ISl PELICHUS 3aJad, OLEHUBATH
PEATUCTUYHOCTD NOJy4eHHON (PU3NYECKON BEITMYNHBI;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PpEIIUTh NpPH IMOMOIIH
(U3MUECKMX METOJOB, B OINWCAHUM HCCIECJOBAaHUSA  BBIICIAThH
MPOBEPSIEMOE MPETOT0KEHNE (rumoresy), pa3nuyaTh 51
MHTEPIPETUPOBATH MOJYUYEHHBIN pe3yibTaT, HAXOAUTh OIIMOKHU B XOJI€
OMbITA, JIeJIaTh BBIBOABI IO €r0 pe3yJbTaTaM;

MPOBOJIUTH OMNBITBI O HAOMIOACHUIO (PU3MYECKUX SBJICHUH WU
bu3uYeCKUX  CBOMCTB  Te: dbopMyIUpoBaTH  MPOBEPSIEMbIE
MPEANOJOXKEHNU, COOMpaTh  YCTAHOBKY M3  IPEMJIOKEHHOIO
000pyI0BaHus, 3alUCHIBATH X0/ OMbITAa U (DOPMYJIUPOBATH BHIBOIBI;
BBINIOJIHATh MPSAMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHM, MAacChl Telna,
00bEMa, CHJIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJOIOBBIX U
M(ppoBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUA MPUOOPOB C Y4ETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

MPOBOAUTH UCCIIEAOBAHNE 3aBUCUMOCTU OJTHOU (hPU3UUYECKOU BETUYUHBI
OT APYTOM C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITYTH
PaBHOMEPHO ABWXKYILEroCs Tela OT BPEMEHU JABWKEHUS TeJa, CHUJIbI
TPEHUS CKOJIbLKEHHSI OT Beca Tella, KauecTBa 00padOTKH MOBEPXHOCTEN
T€1 W HE3aBUCUMOCTHU CHWJbl TPEHHS OT IUIOMIAJI CONPUKOCHOBEHUS
TEJ, CUJIbl YIPYTOCTU OT YAJIMHEHUS NPYKUHbBI, BBITATIKUBAIOLIEH CUJIbI
OT 00BEMA MOTPYKEHHOM YACTH Tejla M OT IUIOTHOCTH KUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJjla, OT TJyOWHBI, Ha KOTOPYIO
ITIOIPYKEHO TEJO0, YCIOBUN IUIABAHUS TEJI, YCIOBUM PABHOBECHS pblUara
u OJIOKOB), y4yacTBOBaTh B IUIAHUPOBAHMM YYEOHOTO HCCIEIOBAHUSA,
coOupaTh  YCTAHOBKY U  BBINOJHATH  HM3MEpPEHUs,  Cleays
OPEeAJIOKEHHOMY  IUJIaHy, (UKCHpPOBAaTh pe3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJE MPEIIOKEHHBIX TaOIUI] U
rpaduKoB, ANaTh BHIBOJBI 10 pe3yJbTaTaM UCCIEAOBAHMUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH (IJIOTHOCTH
BELIECTBA KUIKOCTU M TBEPAOrO TeNa, CHJIA TPEHHUS CKOJIbXKEHUS,
JaBJICHUE BO3JyXa, BBITAIKUBAIOIIAS CUJA, JEUCTBYIOIIAs Ha
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NOTPYXKEHHOE B JKUIKOCTH TEJO, KOIPPUIMEHT MOJE3HOTO ACHCTBUS
MPOCTBIX MEXAHW3MOB), CJEAyS TMPEeAJOKEHHOW WHCTPYKIHMH: TIpU
BBITIOJTHEHUH M3MEPEHUN cOOMpaTh 3KCIEPUMEHTANbHYIO YCTAHOBKY U
BBIUHCIISITh 3HAUEHUE UCKOMOW BEJIMYMHBI,

coOnroaTh TMpaBWia TEXHUKH O€30MacHOCTH Mmpu  pabore ¢
71a00paTOPHBIM 000PYIOBAaHUEM;

YKa3bIBaTh MPUHIUIBI AEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BECHI, TEPMOMETP, JTUHAMOMETP, COOOILAIOIIMECS COCYbl, OAPOMETD,
phIYar, MOJIBHKHBINA U HETMOJABMKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OIMOPOl HA WX OmucaHus (B TOM YHUCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOMPOBOJA, THUIPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, NOPLIHEBOM HACOC, apPEOMETP), HCHOJb3Ys
3HaHHA O CBOMCTBaX (IU3MUYECKUX SIBICHHMA U HEOOXOJUMbBIE
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH TpPUMEPHl (HAXOAWTH HH(OpPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO HMCIONb30BaHUs (PU3HMUECKUX 3HAHWHA B MOBCEIHEBHOU
KU3HU U1l 0OecriedeHnsl 0€30MaCHOCTH MPU 0OpallleHuy ¢ MpudopaMu
¥ TEeXHUYECKUMH YCTPOHWCTBAMH, COXPAHEHHSI 3JIOPOBBSI U COOJIIOICHUS
HOPM DKOJIOTUYECKOTO ITOBEJCHHSI B OKPYIKAIOIIEH CPEE;
OCYUIECTBJIATh OTOOpP HMCTOYHHUKOB HHpopmanuun B HWHTEepHeTe B
COOTBETCTBHUM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM W TyTEM CpaBHEHHUS Pa3JIMYHBIX HMCTOYHHUKOB
BBICTIATh WHGOpPMAIMIO, KOTOpas SBJSETCS MPOTHUBOPEUYMBON WU
MOXKET OBITh HETOCTOBEPHOI;

WCIONIb30BaTh TMPHU  BHINIOJHEHUM  y4eOHBIX  3aJaHUl  HAy4YHO-
MOMYJSIPHYIO  JTUTEPATypy (PU3UUECKOrO COAEp>KaHUs, CIPaBOYHBIC
MaTepuanbl, pecypchl cetd  VHTepHeT, BlIajgeTh OpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusi MHPOpMAMKU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIC M YCTHBIE COOOIICHUS
HA OCHOBE 2—3 MCTOYHUKOB MH(POpMAIMK PUINIECKOTO COACPKAHUS, B
TOM YHCII€ MyOJMYHO JeNaThb KpaTKUe COOOIIEHHS O pe3yibTaTax
MPOEKTOB WIM YYeOHBIX WCCIENOBAaHUM, TIPU OTOM TPaMOTHO
HCIIOJIb30BaTh M3YYECHHBIM TMOHSATHIHBIA anmapar Kypca (U3uKH,
COTIPOBOXAATH BHICTYIUUICHHE MTPE3CHTAIINEH;

NP BBHITIOJTHEHUH y4EOHBIX MPOEKTOB M WCCIENOBAaHUI paclpeieniTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTABJICHHBIMH 33Ja4aMH,
CIIEUTh 32 BBHIMOJIHEHHEM IIJIaHAa JEHCTBUI, aJeKBaTHO OLIEHWBATH
COOCTBEHHBI BKJIaJ] B JIEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, yUNTHIBAsI MHEHUE OKPYKAIOIIHX.
KOHIy o0OyueHHs B 8 KJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHHIA:

UCIIOIB30BaTh IIOHATHA: Macca M PpasMepbl MOJEKYJ, TEII0BOE
IBUKEHHE aTOMOB M MOJIEKYJ, arperaTrHble COCTOSIHHsI BEILECTBA,
KpUCTANIMYECKHE U aMOP(HBIE TeJa, HACHIIICHHBIM U HEHACHIIIEHHBIN
nap, BJIAKHOCTb BO3[yXa, TeMIEpaTypa, BHYTPECHHSs DJHEPIusd,
TEIUIOBOM  JBUIaTelb, DJJIEMEHTAPHBIM  DJIEKTPUYECKUU  3apsf,
JJIEKTPUYECKOE TM0JIe, IPOBOJHUKHA U IUBJIEKTPUKH, IIOCTOSIHHBIN
AJIEKTPUYECKUN TOK, MArHUTHOE I10JIE;



pasnuyaTh SBJICHUA (TEIUIOBOE PACIIMPEHUE U CKaTHe, TeIIonepeaaya,
TEIJIOBOE  PABHOBECHE, CMAuyMBaHUE, KaNWUIAPHBIE  SBJICHMS,
HCIIapeHue, KOHJIEHCAlUs, IJIaBJIEHUE, KpUCTaJUTH3aLUs
(oTBepaeBaHME), KHUIIEHWE, Temionepenada (TEIUIONPOBOAHOCTb,
KOHBEKUUS, U3TyYEHHUE), dIEKTPU3ALMS TEJ, B3aUMOJACICTBUE 3aps0B,
JNEUCTBUS AIEKTPUYECKOTO TOKa, KOPOTKO€ 3aMbIKaHUE,
B3aUMO/ICICTBME MAarHUTOB, IEHCTBHE MAarHUTHOT'O MOJISI HA IPOBOJHUK
C TOKOM, DOJEKTPOMAarHuTHasT HWHAYKUWSA) MO ONHCAHHIO HX
XapaKTEPHBIX CBOICTB M HA OCHOBE OMNBITOB, JAEMOHCTPUPYIOIIMX
TaHHOE (PU3UUYECKOE SBIICHUC;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UUECKUX SBJICHUHA B
OKpY>KalollleM MHpE, B TOM 4YHclie (PU3MUECKHE SIBICHUS B MPHUPOJIE:
MTOBEPXHOCTHOE HATSDKEHUE W KallWUISPHBIE SBJICHHUS B HIPHUPOJAE,
KpUcCTaulbl B TIpupoje, uziaydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, o0Opa3oBaHHE pOCHI, TyMmaHa, UWHEs, CHeEra,
ANEKTPUYECKUE SIBJICHUS B artMocdepe, DIEKTPUUYECTBO IKUBBIX
OpraHu3MOB, MAarHuTHOEe Toje 3eMiu, Jpeid MoJIICoB, poib
MarHuTHOTO TOJIA JJIsl KU3HU Ha 3emile, MOJSPHOE CHSHUE, IPH 3TOM
MEPEBOIUTh  MPAKTUYECKYI0  3a7adyy B  y4eOHyI,  BBIIEIATH
CYIIIECTBEHHbIC CBOMCTBA (IPU3HAKU) (PU3NUECKUX SIBJICHUI;
ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Tel M (PU3NYECKHUE SBIECHUA,
UCTIONB3ysl  (U3UYECKUE BEJIMYUHBI  (TeMmeparypa, BHYTPEHHS
SHEPrus, KOJIMYECTBO TEIUIOTHI, yJAeNbHas TEIJIOEMKOCTh BEIECTBa,
yJelibHAsl TEIJIOTa IUIABJICHMS, yJAeJbHAs TEeIioTa napooOpa3oBaHMS,
yAelbHAsl TEIJIOTa CropaHusl TOIUIMBA, KOA(P(QUIHMEHT TMOJIE3HOTO
JNEUCTBUSA TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BJIAXKHOCTh BO3/1yXa,
ANEKTPUYECKUN 3apsAll, CUjla TOKa, »JJIEKTPUUYECKOE HaIpsHKEHHE,
CONPOTUBJIICHUE NPOBOJHUKA, YAEIBHOE CONPOTUBIECHUE BEIIECTBA,
paboTa U MOIIHOCTb 3JIEKTPUYECKOTO TOKA), MPU ONMHUCAHUH IPABUIBHO
TPaKTOBaTh (PU3UUECKUN CMBICI UCTOIb3YEMBIX BEIMYMH, 0003HAYEHUS
Y eIMHULBI (PU3NYECKUX BEIMYHMH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH
rpauKy M3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS U TIPOLECCHI,
HCIIOJIb3Ys] OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETHUYECKOU TEOPUH
CTPOEHHSA  BEIECTBA, NPHUHLIMI  CYNepHo3uluu  mojedl  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH Oma st
y4dacTka 1enu, 3akoH [[xoyns—JIeHia, 3akoH CoXpaHEeHUs! SHEPTUU, IPU
ATOM JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHAa M 3alUCBHIBATH €ro
MaTeMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3NYECKHUE TMPOLIECCHl M CBOWMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE  CHUTyalluid  IPaKTUKOOPHUEHTHUPOBAHHOI'O  XapakTepa:
BBISIBJISITH IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH 00bsCHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ 0Nopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (DU3UUECKUX
ABJICHUM, (PU3NYECKUX 3aKOHOB WUJIM 3aKOHOMEPHOCTEN;

pemiath pacy€THble 3aJayd B 2—3 ACWCTBUS, HMCHOJB3YysS 3aKOHBI U
dbopmyIibl, cBsi3bIBarolue (HU3UYECKUE BEIMUMHBI: HA OCHOBE aHaU3a
yCIIOBUS 3aJla4Ml 3alKChIBATh KPATKOE YCIOBHE, BBISBIATH HEJOCTATOK
JAHHBIX [JIsl pElIeHHs] 3aJadyd, BbIOMpATh 3aKOHBI U (HOPMYJIBI,
HeoOXonuMble ISl €€ pelieHusi, IPOBOJUTh PAcu€Tbl U CPAaBHUBATH



MOJIyueHHOE 3HaueHue (U3NYECKOM BEIWYMHBI C  H3BECTHBIMU
JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIU
(U3NYECKUX METOAOB, UCIOJIBb3YSl OMUCAHHE MCCIEAOBaHMUs, BbIICISAThH
IIPOBEPSIEMOE TPEIIOJIOKEHUE, OLEHUBATH INPABUIBHOCTh MOPSAIKA
IIPOBE/ICHMSI HCCIIEIOBAHUS, JEJIaTh BHIBOJBI,

OPOBOAMUTH OMBITHl [0 HAOMIONEHUIO (PU3WYECKUX SBICHUNA WU
¢u3znyeckux CBOMCTB Ted (KamWUIApHBIC SIBICHHS, 3aBHUCHUMOCTH
JABJIEHUS BO3AyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH Ipolecca
OCTBIBAHMSI M HArpeBaHWs NpPU MU3IYyYEHWH OT LBETA H3Iy4arollen
(moryomiaroieid) MOBEPXHOCTH, CKOPOCTh MCHApPEHUS BOJBI  OT
TEMIIEpaTypbl KUAKOCTH M IUIONIaJH €€ MOBEPXHOCTH, SJIEKTPU3ALIMS
T€JI W B3aUMOJCHUCTBUE DJIEKTPUUECKUX 3apsAla0B, B3aWMOJEUCTBUE
MTOCTOSIHHBIX MAarHUTOB, BU3yaJIN3alisl MATHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB, JACHCTBUS MArHUTHOTO TMOJS HA MPOBOJAHHK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOABUTATENSI TOCTOSHHOIO
ToKa): (OpMYJIHUpPOBAaTh MPOBEPSEMbIC MPEANOIOXKEHUS, COOUpPaATh
YCTAaHOBKY W3 MPEMJIOKEHHOTO0 000pYJOBaHUS, ONUCHIBATh XOJ OIbITa
1 (hOpMyYIUPOBaTh BHIBOJIBI;

BBIIIOJIHATH ~ MPSIMbIE  HM3MEPEHUS] TEMIEPATYpbl, OTHOCUTEIbHOU
BJIQKHOCTH BO3/lyXa, CWJIbl TOKA, HAIpPSKEHUS C HCIOIb30BaHUEM
aHAJIOrOBBIX MPHOOPOB U JAATUYUKOB (PU3NYECKUX BEIUYHUH, CPABHUBATH
pe3yabTaThl  M3MEPEHHM ¢  y4éToM  3aJaHHOM  abCONIOTHOM
MOTPEITHOCTH;

MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTU OJHOU (PU3UYECKON BETUUHHBI
OT JPYrol € HCIOIB30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH
CONPOTUBJIEHUSI NPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJH IMONEPEYHOIO
CEUYEHHUS] U YJEIBbHOTO COINPOTHUBIICHHS BEIIECTBA IMPOBOJHUKA, CHUJIbI
TOKa, MIYIIEr0 4Yepe3 MPOBOJHHUK, OT HAMpPSDKEHUS Ha IMPOBOJHUKE,
HCCJIEIOBAHUE TMOCJIEAOBATEIbHOIO W MapajuIeIbHOTO COEIMHEHUN
MIPOBOJIHUKOB): TJIAHUPOBATh HMCCJEIOBAHHE, COOMPATH YCTAHOBKY W
BBIMIOJIHATh U3MEPEHUS, CIENysl MPEAIOKEHHOMY IUIaHy, (PMKCUPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJ€ TaOIHIl U TPauUKOB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM UCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BeIWYUH (yIerabHas
TEMJIOEMKOCTh BEIIECTBA, CONPOTHUBIICHHE MPOBOJHMKA, padoTa H
MOIIHOCTb AJIEKTPUUECKOTO TOKA): TIAaHUPOBATHh MU3MEPEHHUsI, COOMpATh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYs MPEII0KEHHON MHCTPYKIIHH,
Y BBIYMCIIATH 3HAYEHHUE BEJINYUHBI,

coONoaTh MpaBUjia TEXHUKM 0O€30MacHOCTHM Mpu  padore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

XapaKTEepHU30BaTh MPUHUUIIBI JACHCTBUS M3YyYEHHBIX NPHUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OnucaHus (B TOM YHCIIE:
CUCTEMa OTOIICHUS IOMOB, TUTPOMETP, apoBasi TypOMHa, aMIIEpMETP,
BOJIbTMETP, CUETUMK FIEKTPUUECKON DHEPTUH, IJIEKTPOOCBETUTEIbHbBIC
npuodopkI, HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl),
ANEKTPUUECKUE MPETOXPAHUTENH, IIEKTPOMATHUT, DJIEKTPOABUTATEIb
INOCTOSIHHOTO TOKa), MCIMOJb3ys 3HAHHMS O CBOMCTBAaX (PU3MUYECKHX
SABJICHUM U HEOOXOAMMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M U3MEPUTEIbHBIC
npuOoOpsl MO CXeMaM MW CXEMaTUYHBIM PHUCYHKaM (KUAKOCTHBIN
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TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATE]Ib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI JIEKTPUUYECKHUX
Herned ¢ MOCIEeNOBaTEIbHBIM M IMAPAJUIEIBHBIM  COEIMHEHHUEM
AJIEMEHTOB,  pa3jiuyas  YCJIOBHbIE  OOO3HAUEHHUS  DJIEMEHTOB
BJIEKTPUYECKUX LECTIEH;

MPUBOANTh TpHUMEPHl  (HAXOauTh HWH(POpPMAIMIO O TMpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (PU3HMUECKUX 3HAHWM B MOBCEIHEBHOU
KU3HH ISl 00ecTieueHnsT 0€30IaCHOCTH TPU 0OpAIeHUH C MPUOOopaMu
U TEXHUYECKUMH yCTPONUCTBAMHU, COXPAHEHUS 310POBbS U COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOIIEH Cpee;
OCYIIECTBIIATh MOUCK HHPOpMau (U3NYECKOTO COAEPKAHUA B
HNHTepHeTe, HA OCHOBE HMMEIOIIMXCS 3HAHUM M NIYyTEM CPaBHEHUS
JOTIOJIHUTENIbHBIX MCTOYHUKOB BBIJCTATH HWH(OpMAIMIO, KOTOpas
SIBJISICTCS] IIPOTUBOPEUNBOM I MOYKET OBITh HEJIOCTOBEPHOM;
WCITONB30BaTh MPU  BBINOJHEHUM YYEOHBIX 3aJaHUd  HAy4yHO--
MONYJISIPHYIO JIUTEpaTypy (PU3NYECKOro conepKaHHus, CIPAaBOYHBIC
Marepuanbl, pecypcbl ceth  VHTepHEeT, BIajeTh NpUEMAMH
KOHCIIEKTUPOBAHMS TEKCTa, NMpeoOpa3zoBaHuss MHPOPMALMKU W3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/7]aBaTh COOCTBEHHBIE NMMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUS,
0000mass MHPOPMAIIUI0O U3 HECKOJBKUX HCTOYHUKOB (HPHU3UYECKOTO
colepkaHusl, B TOM 4YHCIEe NYyOJUYHO NPEACTABIATH PE3YJIbTaThl
MIPOCKTHOM HMJIM  UCCJENOBATENbCKOW JEATEIBbHOCTH, MpPH 3TOM
rPaMOTHO MCIIOJIb30BATh M3YYEHHBIM TMOHATUWHBIN anmapar Kypca
(pU3HKHU, COPOBOXK/IaTh BBHICTYIJICHUE MTPE3CHTALINEH;

MPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3MUECKUX
MIPOLIECCOB pacHpenessiTh O00SI3aHHOCTH B T'PYINIE B COOTBETCTBUH C
MOCTaBJICHHBIMH 33J]a4aMH, CIEIUTh 32 BHIIIOJHEHUEM IJIaHA JIEHCTBUMA
U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKIIAJl B
NeSATEeIbHOCTD TPYIIIIHI, BBICTPauBaTh KOMMYHHUKAaTUBHOE
B3aUMOJICHCTBHE, MPOSBIISASA TOTOBHOCTh pa3peliaTb KOH(IUKTHIL.

KOHIy o0ydeHus B 9 KJjacce MpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHArOIIUXCSl YMEHHIA:

HCIIOJIb30BaTh TOHATHS: CHUCTEMa OTcu€ra, MaTepuajibHas TOuKa,
TpaeKTopusl, OTHOCUTEIBHOCTD MEXaHUYECKOro JBUYKEHUS,
nedopmanus (ynpyras, mjiacTuieckas), TpeHHUe, IIEHTPOCTPEMUTETBLHOE
YCKOPEHHUE, HEBECOMOCTh M MEPErpy3KU, LEHTP TSHKECTH, aOCOIMIOTHO
TBEPAOE TENO, LEHTP TSKECTH TBEPIOTO Tella, pPaBHOBECHE,
MEXaHUYeCKHEe KOJeOaHHsl M BOJIHBI, 3BYK, HH(PaA3BYK U YJIbTPa3BYK,
AJIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJIbHO30PKOCTb, CHEKTPbl ~ HMCIYCKaHUS H
MoTJIolIeHus, anbda, OeTa- U ramMma-u3ayyeHus, HU30TOIbI, SAepHas
SHEPreTHKa;

pasnuyaTh SIBJIEHUs (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOIMHEIHOE
JBUYKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABUKEHUE, CBOOOJHOE
najeHue  Tel, paBHOMEPHOE  JABWKEHHUE IO  OKPYKHOCTH,
B3aMMOJICUCTBHE  TEJl, PEAKTUBHOE [BIKEHUE, KOJIeOATEIbHOE
NBIDKCHUE (3aTyXalllue W BBIHYXKJCHHBIC KOJeOaHUs), PE30HaHC,
BOJIHOBOE  JIBIDKEHHME,  OTpaXeHHUE  3ByKa,  MNPSMOJIMHEHHOE
pacnpocTpaHEHUe, OTpPaXKEHUE U NPEJOMJICHHE CBETa, I[OJHOE
BHYTPEHHEE OTPAXKEHUE CBETA, Pa3joKeHUE OEJIoro CBeTa B CHEKTP U



CIIOKEHUE CHEKTPAJIbHBIX LIBETOB, AHUCIEPCHSI CBETA, E€CTECTBEHHAas
PaAMOAKTUBHOCTh, BOSHUKHOBEHHE JMHENYATOrO CIEKTpa M3ITyYEHHS)
[0 ONUCAaHUIO HUX XapAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSABICHUE W3YYCHHBIX (PU3MUYECKUX SBICHUM B
OKpy>kKarolieM Mupe (B TOM uucie (U3NYECKHe SBICHHS B MPHUPOJIE:
NPWINBBL W OTJUBBI, JBWKEHUE TIUIaHeT COJIHEYHONM CHUCTEMBI,
PEAaKTHUBHOE JBWKEHUE JKHUBBIX OPraHW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHaMH, 3XO,
LIBETA TE€JI, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOTMYECKOE NEHCTBUE
BUJUMOTO, YJIbTPA(UOJIETOBOTO UM PEHTTEHOBCKOTO  HM3Iy4YCHHI,
€CTECTBEHHbI  paJUMOaKTUBHBIAH  (OH,  KOCMHUYECKHE  JIyuH,
PaAMOAKTUBHOE H3IIyYEHUE MPUPOJHBIX MHUHEPAIOB, JIEWCTBUE
PaAMOAKTUBHBIX M3IYy4YEHH HA OpraHu3M 4YeJoBeKa), IpPU STOM
NEepPEeBOUTh  NPAKTHUECKYI0 3aJadyy B  y4eOHYIO,  BBIICNATH
CYIIIECTBEHHbIEC CBOMCTBA (IpU3HAKU) (PU3NUECKUX SIBJICHUI;
ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Tel M (PU3NYECKHUE SBIECHUA,
UCIIONb3Yysl (PU3UYECKHE BEJIMYUHBI (CpPEeIHsAs] U MTHOBEHHAas CKOPOCTh
TeJa IpU HEPAaBHOMEPHOM JIBH)KEHHH, YCKOPEHHE, IEPEMEILIEHUE, TYTh,
yIJ0Basi CKOPOCTh, CWJIA TPEHUs, CUJIa YNPYTOCTH, CUJIA TSKECTH,
YCKOPEHHE CBOOOJTHOTO MaJ€HUs, BEC Tela, UMIIYJbC TEa, UMITYJIbC
CWJIbI, ME€XaHH4YecKasi padoTa M MOLIHOCTb, MOTEHUHUAIbHAS SHEPrUs
TeJa, MOAHATOTO HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHIMAIbHAS SHEPIHs
C)KaTOW TMpPYKUHbI, KUHETUYECKAs] BSHEPIus, MOJHas MeXaHW4ecKas
SHEPrus, NEpHOJ M 4YacToTa KoyieOaHWW, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCTb CBETAa, IOKAa3aTellb MPEJIOMIICHUS
cpenbl), MpU OINWCAHWU MPABWIBHO TPAKTOBATH (PU3MYECKHUI CMBICI
HCIIOJIb3YEMbIX BEJIMYHMH, OOO3HAUYE€HHs M E€IUHULBI (PU3HYECKHUX
BEJIMYMH, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMU BEIMYMHAMH, CTPOUTH TpadUKu H3yUYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepHU30BaTh CBOWCTBA Tel, (PU3UYECKHE SIBICHUS M IPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHMS SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHUS,
NPUHIMUI CYNEPHO3UIMU CUJI, NIPUHIUI OTHOCHUTENbHOCTH [ anuies,
3aK0oHbl HpIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUSI CBETA, 3aKOHBI COXPAHEHMs 3aps0BOTO W MacCOBOIO
yycen TMpU AIEpPHBIX peakuusx, HOpU 3TOM J1aBaTh CIIOBECHYIO
(GOopMynIMpPOBKY 3aKOHa M  3allMChIBaTh €ro  MaTeMaTU4yecKoe
BBIPa)XKECHMUE;

OOBACHATH (PU3NYECKHUE TMPOLIECCHl M CBOWMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE  CHUTyalluid  IPaKTUKOOPHUEHTHUPOBAHHOI'O  XapakTepa:
BBISIBJIATh TPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 2—
3 JOrMYecKux IIaroB € ONOPOM Ha 2-3 HW3yYEHHBIX CBOMCTBA
du3nUecKuX ABICHUM, PU3NUECKUX 3aKOHOB MUJIU 3aKOHOMEPHOCTEH;
pemiaTh pacu€THhle 3adauyd (OMUparolIMecs Ha cuUcTeMy H3 2-3
ypaBHEHUH), MCHOJb3ys 3aKOHbI M  (OPMYJbL, CBSI3bIBAIOIINE
(¢u3nueckrue BEIMYMHBI: HAa OCHOBE aHalld3a YCIOBHUS —3a/ayu
3aMUChIBaTh KPAaTKOE YCIOBHE, BBISIBISATH HEJOCTAIONIME WM
M30bITOYHBIE JaHHBIC, BHIOUPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
JUISL pElIeHMs, MPOBOJUTH PACUETHl U OLICHUBATh PEATUCTUYHOCTD
MOJIYYEHHOT0 3HAaUeHUS (PU3UUECKOU BEJIMYUHBI,



pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIU
(U3NYECKUX METOOB, UCIIOJIb3Ysl ONMUCAHHE MCCIIEAOBaHNUs, BbIICIATh
IIPOBEPSIEMOE TPEIIIOIOKEHUE, OLEHUBATH INPABUIBHOCTh MOPSAIKA
MIPOBE/ICHMS MCCIIEIOBAHUA, JEJNaThb BBIBOJBI, HWHTEPIPETUPOBATH
pe3yNnbTaThl HAOIIOICHUN U OTIBITOB,;

IPOBOAMWTH OMBITHl [0 HAOMIONECHUIO (PU3WYECKUX SBICHUNA WU
¢u3nyecKux CBOMCTB TeM (M3yuyeHue BTOPOro 3akoHa HeioToHa, 3akoHa
COXpaHEHUs! SHEPI'HH, 3aBUCUMOCTh MEPHOJA KOJEOaHU MPYKUHHOTO
MasATHHKA OT MAacChl rpy3a U *KECTKOCTU MPYKUHBI U HE3ABUCUMOCTH OT
aMIUTATYAbl MajblX KOJEO0aHU, NPSAMOJUHENHOE paclpoCTpaHECHUE
CBETa, pa3JoKeHHE Oenoro cBeTa B CIEKTP, H3YYEHUE CBOMCTB
M300pakeHHsI B IUNTIOCKOM 3€pKajie U CBOMCTB M300pakKeHUs MpeAMETa B
coOuparolel TuH3e, HaOI0/IEHUE CIUIONIHBIX M JTHHEHYaThIX CIIEKTPOB
U3ITyYEHUs): CAMOCTOATEIBHO COOMpaTh YCTAHOBKY U3 M30BITOYHOTO
Habopa 00OpyIOBaHMSI, OMHCHIBATH XOJ OIBITA U €r0 PEe3yJIbTaThl,
bopMyIUpPOBATH BHIBOJIHI,

MPOBOJUTH MpPHU HEOOXOJAMMOCTH CEPUI0 TMPSAMBIX H3MEPEHHI,
Ompenelisisi CpellHee 3HaYeHUuEe Uu3MepsieMOM BenuuuHbl ((POKycHOE
paccTtosiHie coOuparoniel JMH3bI), OOOCHOBBIBATH BBHIOOp crocoba
U3MEpPEHHUsl (M3MEPUTEIBHOTO TPUOOpa);

MIPOBOJIUTh HCCJENIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIUYHH C
HCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTb ITyTH OT BPEMEHU
IIPU PaAaBHOYCKOPEHHOM JBMKEHUHU 0€3 HadyaJIbHOM CKOPOCTH, Mepuoia
KOJIEOaHWI MaTeMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yIila OTPaXKEHUsl CBETA OT yrila MaJeHHs U yria NpeJOMIICHHs OT yIJa
MaJieHus1): IJIAHUPOBATH MCCIIEIOBAHUE, CAMOCTOSITEIbBHO COOHMpaTh
YCTaHOBKY, (DUKCHUPOBAaTh PE3yJIbTAThl MOJIYYEHHOH 3aBUCUMOCTH
(bU3UYECKUX BEJIMUMH B BUJI€ TAOIUIl U rpadUKOB, AeiaTh BBIBOIBI MO
pe3ynbTaTam HCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBbIE HU3MEpPEHUA (U3MUECKUX BEIMYHUH (CpeaHsis
CKOPOCTb M YCKOPCHHE Tela IpH pPaBHOYCKOPECHHOM JBIKCHHH,
YCKOpEeHHE CBOOOAHOIrO MaJeHUs, KECTKOCTh MPYXKUHBI, KOADPUIIMEHT
TPEHUS] CKOJBXKEHUS, MEXaHU4eckass padoTa MU MOIIHOCTh, 4acTOTa U
MepuoJl KoJieOaHUH MaTeMaTUYeCKOro M MNPYKMHHOTO MAasTHUKOB,
ONTHYECKas Cujla COOMpArOIIe JIMH3bL, pPaJUOAKTUBHBIA (POH):
MJIaHUPOBATH U3MEPEHHUsI, COOUPATh SKCIEPUMEHTANBHYIO YCTAHOBKY U
BBIMIOJIHATh ~ M3MEPEHUs, ClieAysl MPEIJIOKEHHOM  MHCTPYKIIHH,
BBIYMCIIATh 3HAYEHUE BEJIMYMHBI M aHAJIU3UPOBATh MOJIyYECHHbIE
pEe3yJIbTATHI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHI;

coONoaTh MpaBUjia TEXHUKM 0O€30MacHOCTHM Hpu  pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIE TPU3HAKKA H3YUYEHHBIX (PU3NYECKHX MOJENECH:
MarepuaibHas TOYKa, a0COJIFOTHO TBEPJIOE TEJIO, TOUEUYHBIA UCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, MJIaHEeTapHas MOJeNIb aroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHUUIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONucaHus (B TOM YHCIIE:
CHUIOMETp, JATYUKHU IOJOKEHHUS, PACCTOSIHUS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, MEpUCKOoI, (oToanmnapar, ONTUYECKHE CBETOBOBI,
CHEKTPOCKOMN, JAO03UMETp, Kamepa BuibcoHa), MCHOJB3Yyd 3HAHUA O



CBOMCTBaX (PM3MYECKUX SBICHUM U HEOOXOoauMble (U3HUECKHE

3aKOHOMEPHOCTH,;
WCIIONB30BaTh CXEMbl M  CXEMATHUYHBIE PUCYHKH  H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEIBHBIX npuOopoB 151

TEXHOJOTHYECKUX TPOIECCOB MPH PEIICHUH YYEOHO-TIPAKTHUECKUX
3a/1a4, ONTUYECKUE CXEMBI ISl MOCTPOCHUS M300paKEHUN B TIOCKOM
3epKaje u cobuparomiei TuH3e;

OPUBOIUTH TMpUMEpHl  (HaXOoAWTh HHGOPMALMIO O MpHUMEpax)
MPAKTUYECKOTO HCIONb30BaHUs (PU3MUECKUX 3HAHWM B MOBCEIHEBHOU
KHU3HU 7151 oOecriedeHusi 6€30MacHOCTH MpH o0palleHnuu ¢ mpudopaMu
Y TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHUS 310POBbS U COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOIIEH Cpee;
OCYIIECTBIISATh MOUCK HHPOpMau (U3NYECKOTO COAEPKAHUA B
WNuTepHeTe, caMOCTOSTENBHO (GOPMYIHPYS TOHWCKOBBIA  3aImpoc,
HaxoJIWTh  NOYyTH  ONpPEAEJEHUs  JOCTOBEPHOCTH  MOJyYEHHOU
MH(pOpMaMM HAa OCHOBE HUMEIOIIMXCS 3HAHUW M JIONOJHHUTENbHBIX
MCTOYHUKOB;

HCIIOJIb30BaTh MPU  BBINOJHEHWUM Y4YEOHBIX 33JaHUM  HAy4YHO-
MONYJISIPHYIO JIUTEpaTypy (PU3NYECKOro conepKaHus, CIPAaBOYHBIC
Marepuanbl, pecypcbl ceth  WHTepHET, BIajeTh NpUEMAMH
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WH(GOpPMAIMU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO371aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOLIEHUSI HA OCHOBE
nH(pOpMaMU U3 HECKOJBKUX MCTOYHUKOB (PM3UUECKOrO COAECpPKaHUS,
myOJIMYHO MPEACTABIIATh pe3yNbTaThl IPOEKTHOM W
HCCJIEI0BATENBCKON AEATEIbHOCTH, ITPU 3TOM I'PaMOTHO HCIIOJIb30BATh
M3YYEHHBI TOHATUIHBIA anmapar M3y4aemoro paszeia (U3UKd U
CONPOBOXK/JIaTh BBICTYIUICHUE MPE3CHTAIMEN C y4€TOM OCOOCHHOCTEU
ayJIUTOPHUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC
KosaunuyectBo 4yacos
Ne HaumeHnoBaHue pa3ieiioB DJIeKTpoHHbIe (LM (ppoBbIE)
KoHnTtpoJbHbie IIpakTH4eckue
/Il | ¥ TeM NPOrpaMMmsbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

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

11 ®dusuka - HayKa 0 IPUPOJIE 2 bubmorera [JOK
' VK PHpOA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.2 o
HSHHCCICHE BEIHIHAL 2 1 https://m.edso00.ru/7f416194
13 EcrecTBeHHOHAy4HBIN 3 1 1 bubnuorexa [JOK
' METOJ TTO3HAHUS https://m.eds00.ru/7f416194
Hroro mo pazueny 6
Paznes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BelleCTBA
bu6mmoreka [JOK

2.1
Crpoenne semecTsa 1 https://m.edsoo.ru/7f416194

JBrxenue u

2.2 B3aNMMOJIEHCTBHUE YaCTHU 2 1 bubmmorexa [IOK
' a H https://m.eds00.ru/7f416194
BEIIECTBA
53 ArperaTHbl€ COCTOSIHUS ) bubnnorexa [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
Wroro no pazmeny 5

Paznen 3. /IBu:xeHHe U B3aUMOo/ielicTBHE TeJl



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

bubmuoreka [JOK

3.1 MeXaHH1ECKOe JIBLOKHHE 3 https://m.edsoo.ru/7f416194
39 Wuepmus, macca, 4 bubmuoreka [JOK
' MJIOTHOCTD https://m.eds00.ru/7f416194
bubmuoreka [JOK
3.3 Cuna. Buppt cnn 14 https://m.eds00.ru/7f416194
Hroro no pasneny 21

Pa3nen 4. /laBienue TBEPABIX Te,

JKHAKOCTEH M ra3oB

Hasnenue. [lepenaua

41 JIaBJICHUS TBEPABIMU 3 bu6mmoreka [JOK
' TEJIAMH, KUIKOCTAMU U https://m.edso00.ru/7f416194
razamMu
bu6mmoreka [JOK
4.2
JlaBIIeHue KMIKOCTH 5 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A
TMOC(hEpHOE J1aBJICHHE 6 https://m.edsoo.ru/7f416194
JlelicTBUE )KUJIKOCTHU U ra3a
4.4 Ha MOTPYKEHHOE B HUX 7 bubmmorexa LIOK
' py https://m.edsoo.ru/7f416194
TEJI0
Wroro no pazmeny 21

Pa3nes 5. PaGora 1 MOIIHOCTB. DHeprus

bu6mmorexa [IOK
51 P
460Ta M MOIIHOCTS 3 https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHNU3MBI 5 bubmmorexa [JOK

https://m.edsoo0.ru/7f416194



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

bubmuoreka [JOK

>3 Mexaniieckas oHepris 4 1 https://m.edso00.ru/7f416194
Uroro no pazaeny 12
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
68 12

YACOB I10 ITPOIT'PAMME



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

8 KVIACC

HaunMeHoBaHMe Koau4yecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Pa3nen 1. TemioBble siBjeHUS
CrpoeHnue u cBOMCTBa bubnmnoreka HOK
1.1 7
BEILECTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T
SILIOBBI HPOHECChL 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DNEeKTpUUECKUE 3apsbl.
2.1 3apsoKeHHBIE Tela U UX 7 1 bubmorexa HOK
' P N https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
59 ITocTostHHBIH 20 1 . bu6nuoreka [IOK
' SJIEKTPHYECKHH TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.3 M
ATHITTHDIC ABICHILT 6 1 15 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubnmnoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
Pe3epBHOE Bpemst 3



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

145




9 KVIACC

HaumeHoBaHue KosaunuyectBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
nporpamMmbl padoThI padoThI
Pa3nen 1. Mexanudeckue siBJIeHUsI
Mexanuueckoe
1.1 IIBUKEHUE U CHOCOOBI 10 1 DOTUC «Most IIK0JIa
€ro OINnucaHus
1.2 Bsaumopeiictsue el 20 3 DPI'UC «Mos ILIKO0JIa»
1.3 3aKOHBI COXpaHCHUS 10 3 D®ITUC «Most IIKO0JIa»
Hroro no pazneny 40
Pa3nes 2. Mexannueckue KoJ1e0aHUS M BOJIHBI
51 Mexannueckue 7 3
- KONCGARS PI'MC «Most IIKO0Ja2»
59 MexaHnueckue BOJIHBI.
: 3ByK 8 3 PI'UC «Mos mKkoaa»
Hroro no pazneny 15
Paspnen 3. DiieKTPOMAarHuTHOE MOJIEe U 3JIEKTPOMATHUTHbIE BOJHBI
DNeKTpOMarHuTHOE
31 1oJie u 5 5
: IEKTPOMATHUTHBIE DOI'NC «Mosi K012

BOJIHBI



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

Hroro mo pazneny 6
Pa3gen 4. CBeToBbIe IBJICHUSA
41 3aKOoHEBI 6
' pacIpocTpaHeHus CBeTa PI'UC «Most K02
4.9 JIMH3BI 1 OTITHUECKHE 6
' pUGOpEI DPI'NC «Mosi HIK0JIa»
43 Pasnoxenune 6enoro 3
' CBETa B CIIEKTP DPI'NC «Mosi mIK0JIa»
Hroro no pasaeny 15
Pa3znen 5. KBaHTOBBIE ABJIEHHUSA
Hcnyckanue n
5.1 MIOTJIOIICHHE CBETA 4 POI'NC «Most IIKOJIa»
aTOMOM
9 Crpoenue aToMHOro
> spa 6 PI'UC «Mos mKoJa»
5.3 slaepubie peakuun 7 PI'UC «Mosi IKOJIa»
Uroro no pazgeny 17

Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb

6.1

[ToBTOpEHME M
00o0rieHne
coJiepKaHus Kypca
¢u3uku 3a 7-9 xnace

PI'NC «Most IKO0JI2»
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YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA
1 ®usuka, 7 knacc/ [leppikun A.B., O611ecTBO ¢ OrpaHMYEHHOWOTBETCTBEHHOCTHIO «l31aTenbeTBO

«DK3aMeH»
2 ®uswka, 8 knacc/ [lepeimkua A.B., O611eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AkrnonepHoe o011ecTBo «M3aaTenscTBo

«HpOCBCHICHI/IG»

3 ®dusuka, 9 knacc/ [lepeimkun A.B., I'yrtauk E.M., O61mecTBoO ¢ orpaHMuYeHHON OTBETCTBEHHOCTHIO
«JIPODAY»; AKInoHepHOE 00IIECTBO

«3parensctBO «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

ABtopckas nporpamma A.B. [lepsimikuna, E.M. I'ytHuk «Pabouas nporpamma.®@usuka. 7-9 knacce», Jpoda, 2017r.
Jlykamuk B.M. CoopHuK BOmpocoB u 3aja4 1o ¢usuke. 7-9 k1. — M.:Ilpocsemenue, 2010. —192c.



Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE HKOHTPOJIbHBIE PA0OTHI. —5-€ U3JaHuE,-

M.MJIEKCA, 2013.

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU HHTEPHET
PI'NC «Mos mKoJga»
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