


HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢pu3nKe Ha yPOBHE OCHOBHOTO 001I1ero 00pa3oBaHMs COCTABJICHA HA OCHOBE
MoJIokeHUd W TpeOOBaHWUI K pe3yibTaraM OCBOEHUST Ha 0a30BOM YpPOBHE OCHOBHOU
obpa3zoBaTenbHOl nporpaMmmsl, ipenctaBieHHbX B PI'OC OO0, a Takke ¢ yuérom ¢enepaibHON
paboueii nporpammel BocriuTanus U Konuenmu npenonasanus yueObHoro npenmMera « Pusnkay.
Copmepxanme  mporpaMmbl 1o (U3MKEe ~ HampaBieHO ~ Ha  (OPMHUpPOBAHHE
€CTeCTBEHHO-HAyYHOH T'PaMOTHOCTH OOYyHaIOIIMXCSl M OpraHu3alMi0 H3y4YeHus (usukm Ha
IesITeNbHOCTHOH OCHOBe. B mporpamme mo (pu3nMKe yUHTBIBAOTCS BO3MOMKHOCTH Y4eOHOTO
npenmera B peanmusaumu TpeboBanuii PIOC OOO Kk TMIAHUPYEMBIM JIMYHOCTHBIM U
METaNpPeIMETHBIM  pe3yJbrataM  OOydYeHHs, a  TaKKe  MEXKIPEAMETHbIE  CBSI3U
€CTeCTBEHHO-HAyYHBIX YYEOHBIX MPEIMETOB HA YPOBHE OCHOBHOIO 00IIEro o0pa3oBaHMsL.
[Iporpamma mo (pu3HMKe yCTaHABIMBAET paclpenelieHne y4eOHOro marepuala 1o roaam
oOyueHust (o Kjaccam), NpearaeT NPHMEPHYI MOCIENOBATENbHOCTh M3YYCHUS TEM,
OCHOBAHHYIO HA JIOTUKE Pa3BUTHsI IPEIMETHOTO COAEPIKAHUS U yUETe BO3PACTHBIX OCOOEHHOCTEMH
00y JaroIUXCsl.
[Iporpamma o ¢usnke paspadboTana ¢ LUENbIO OKa3aHUsI METOIUYECKON ITOMOLIH YYUTEITO
B co3aHuM padoueii mporpaMmel IO y4eOHOMY MPEIMETY .
Dusuka SBIAETCS CHCTEMOOOPA3YIOIUM ISl €CTECTBEHHO-HAYYHBIX YYeOHBIX MPEIMETOB,
MOCKOJIBKY (PH3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBJICHUH, N3y4aeMbIX XHUMHUEH,
Ouonorueli, actpoHoMuell U GuU3NIECKOil reorpadueli, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHpa, NPEIOCTaBJIsIeT Hanbojee SICHble OOpaslbl MPUMEHEHHs HayYyHOrO METOAA
MO3HAHUS, TO €CTh CII0co0a Moy4YeHHst JOCTOBEPHBIX 3HAHUI O MHpE.
OnHa u3 TAaBHBIX 3a7a4 (PU3MYECKOTO OOpa3oBaHUs B CTPYKType oOmero oOpa3oBaHHs
COCTOUT B (POPMHPOBAHUHM €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH M HMHTEpeca K HaykKe ¥y
00y YaroIUXCsl.
Usyuenne ¢usukn ©Ha 0a30BOM YpPOBHE TNPEANOJAraeT OBJAJEHUE CIEAYIOLUINMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTb!
® Hay4yHO OOBSICHATD SIBJICHUS,
® OILICHUBAThH M MIOHUMATh OCOOEHHOCTH HAYYHOTO HCCIICIOBAHNS,
® UHTEPNPETUPOBATh MAHHbIE M HCIOJNB30BATH HAYYHBIE JOKA3aTEJNbCTBA MJIS
TMIOJTy Y€HHSI BHIBOZIOB.
Hemn wm3y4yenuss (U3MKM Ha YPOBHE OCHOBHOTIO OOIIEro OOpa3oBaHUs OINpPENENICHBbI B
Konuenuuu npenonaBanust yuebnoro npeamera « Pusukay B 00pa3oBaTENbHBIX OPTaHU3ALMIX
Poccmiickoii  @epepanyy, peanM3yIOLIMX OCHOBHbIE 00IIe00pa3oBaTeNbHbIE MPOrPAMMBI,
yTBepkAEHHON pemenueM Komnermn Munucrepcrsa npocsemenus Poccuiickoin ®@enepanun
(mporoxou ot 3 nekadps 2019 r. Ne TIK-48H).
Hean n3ydyenus pusuku:
e puoOpeTeHne WHTepeca U CTPEeMJICHHs OOydaroIHMXCsl K HAyYHOMY H3YUYEHHIO
NPUPOJBI, PA3BUTHE UX UHTEIUICKTYIbHBIX U TBOPUECKUX CITOCOOHOCTEH;

® pa3BUTHE TPEACTABICHWH O HAyYHOM METOHAE TMO3HaHMA U (popMupoBaHHUe
HCCJIEIOBATENILCKOTO OTHOIIEHHSI K OKPYKAIOIIUM SIBJICHUSIM,

¢ (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK Pe3yJjbTaTa U3yUeHHsT OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH,



e (opMHpOBaHHE MPEACTABICHUN O POJK (PU3MKU AJISI Pa3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TE€XHOJIOTHIA;
® pa3BUTHE TMPEIACTABICHHH O BO3MOXHBIX chepax Oynymeill npodeccHoHaNbHOMI
AESITeNIbHOCTH, CBSI3aHHOH C (PM3MKOH, TOATOTOBKA K JajibHEHIeMy 0O0yUeHHUIO B 3TOM
HanpaBJICHUH.
JlocTiokeHHe STHX Leell mporpaMMbl Mo (U3MKE HAa YpPOBHE OCHOBHOIO OOIIero
o0Opa3oBaHus 00ECIIeUUBACTCS PEIICHHUEM CIIEAYIOINX 3a4a4;
e npuoOpeTeHne 3HAHMUI O AUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHUYECKUX, TETIOBBIX,
3JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e rpuoOpeTeHne yMEHUH ONMChIBATb H  OOBACHATH (U3UYECKHE SBICHHUS C
UCIOJIb30BAHUEM TOJTy Y€HHbBIX 3HAHUIA,
® OCBOCHHE METOJOB pELICHMs MNPOCTEHINNX PACUYETHBIX 3a7a4 C HUCIOJNb30BAHUEM
(pu3HUecKUX MoJesei, TBOPUECKHX U MPAKTHKO-OPUEHTUPOBAHHBIX 3a/1a4,
® pa3BUTHE YMEHUI HAOMIOAAaTh MPUPOAHBIC SBJIECHHS U  BBIIOJHATH  OIBITHI,
JabopaTopHble pPabOThl M 3KCIEPUMEHTANbHbIE HCCIEIOBAHHUS C HCIOJNb30BAHUEM
U3MEPUTEJIbHBIX MPUOOPOB,
® OCBOGHHE MPHUEMOB padOThl ¢ MHPOpMalHed (U3MYECKOro COAEpPKAHHUS, BKIIOYAs
UHQOPMAIMI0O O COBPEMEHHBIX [OCTIDKEHUSX (U3UKH, aHaJh3 W KPUTHYECKOE
OLICHWBaHUE NH(POPMALIHY;
® 3HAKOMCTBO CO cepamu npodecCHOHANTBHON NeATENbHOCTH, CBI3aHHBIMU ¢ (PU3HKOM,
U COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMU Ha JOCTHIKEHUSX (PU3HYECKOM HAYKH.
Ha usyuenne ¢pusuku (6a30BbIil ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIIero odpasoBaHus
otBoauTcst 238 yacoB: B 7 kiacce — 68 yacos (2 yaca B Henen0), B 8 kitacce — 68 yacos (2 4aca B
Henenmo), B 9 kiacce — 102 gaca (3 yaca B HEZEIIO).

[Ipennaraemslii B mporpaMme 1o $pusnke rnepedeHb JadopaTOpPHBIX PadOT U OMBITOB HOCHUT
PEKOMEHMIATENbHBIN XapakTep, YUUTENb AeNaeT BbIOOP MPOBENEHHs JaOOpaTOPHBIX pPaboT |
OTIBITOB C Y4ETOM UHAUBHAYAJIBHBIX 0COOEHHOCTEH 00YUarOIMXCsI, CITUCKA SKCIIEPUMEHTAIbHBIX
3aaHNl, IPeIaraeMbIX B PAMKaX OCHOBHOTO T'OCYAAPCTBEHHOTO 3K3aMeHa 1o (pU3uKe.



COIEP/KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®Pu3uka u €€ poJib B NO3HAHMHU OKPYKAKOLIEro MHUpa.

®dusuka — Hayka o npupone. AsneHus npupoapl. Pusnyeckue sIBICHUs. MEXaHUYECKUE,
TEIUIOBBIE, SJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Qdusuueckne BeMMYUHBL M3Mmepenue ¢usndeckux BenuunH. Pusndeckue MpUOOPHL
ITorpemHocTs u3MepeHnil. MexxayHapoaHas CUCTEMA €AUHULL.

Kax ¢usuka u napyrue ecTecCTBEHHbIE HAyKH M3y4aroT npupoay. EcTecTBeHHO-Hay4HBIH
METOA TMO3HaHWA: HAONIOJCHHE, IOCTAHOBKA HAYYHOIO BOIMPOCA, BBIIBIDKEHHE THIIOTES3,
SKCIIEPHMEHT M0 TMPOBEPKE THIOTe3, OOBsiICHeHHe HaOmomgaemoro sieiaeHus. OmnucaHue
(U3NIECKHX SIBICHUI C TOMOIIBIO MOZEJEH.

Jemoncmpayuu.

1. MexaHnudeckue, TEIUIOBBIE, SJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. Qusuyeckue NpPUOOPHI M MPOLEAYPA MPSIMBIX U3MEPEHHH aHAJIOTOBBIM M LU POBBIM

npudopom.

Jlabopamopusie pabomur u onsimel.

1. Omnpenenenue LEHbI JEICHUS IKAITBI H3MEPUTEIBLHOTO prudopa.

H3mepeHune paccTosHUI.

3. Hsmepenue oObEMA JKUAKOCTH U TBEPIOTO TEJA.
4. OmnpeneneHue pa3MepOB MaJbIX TEIL.
5. H3smepenue Temmeparypel IpH MOMOIIM >KUAKOCTHOTO TEepPMOMETpa M JaT4uKa

TEMIIEPaTyPhl.
6. IlpoBemeHue HCCIENOBAHUS IO MPOBEPKE THIOTE3BlI. AATBHOCTh IOJNETA LIAPHKA,
Ny LIEHHOTO TOPU30HTAJIbHO, TeM OOJIbIIe, YeM OOJIbIIe BBICOTA ITy CKA.

Paszpen 2. IleppoHayajibHbIC CBEJEHHUSI O CTPOCHHH BEILECTBA.

CtpoeHmne BeliecTBa: aTOMBl M MOJEKYJBI, HX pa3Mepbl. OTMbITBL, AOKA3bIBAIOIINE
IUCKPETHOE CTPOCHHE BEIECTBA.

JBmwkenne dactull BemecTBa. CBs3b CKOPOCTH IBW)KEHUS YaCTHI[ C TEMIEpaTypoil.
BpoynoBckoe nBmwkenue, nuddysus. BzaumonmelcTBhe HaCTUI[ BEIIECTBA. MPUTSIKEHUE U
OTTaJIKBAHUE.

ArperaTHble COCTOSHHMSI BEINECTBA. CTPOCHHME Ta30B, JKHAKOCTEH U TBEPABIX
(kpucTammmueckux) Tes. B3auMOCBs3b MEXAy CBOHCTBAMH BEILIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSAX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSHHIMA
BOJIBL

Hemoncmpayuu.

1. Habnronenne OpOYHOBCKOTO JBMKEHUSI.

2. Habnronenue muddysuu.

3. Habmronenue siBneHUH, OOBACHIIOIIMUXCS NMPUTSDKEHUEM UM OTTAJKHBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopusie pabomur u onsimet.

1. OueHka quameTpa aToMa METOJIOM PsiIOB (C MCMONb30BaHUEM (poTorpaduii).

2. OmbIThI O HAOMIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.

3. OmbITel MO 0OHAPYIKEHUIO TEHCTBHSI CUJI MOJIEKYJISIPHOTO MPHUTSKEHMSI.



Paznen 3. /IBuskeHne U B3auMoJeiicTBHeE TeJl.

Mexannueckoe [1BIkeHHe. PaBHOMepHOe U HepaBHOMepHOe aABHkeHHe. (CKOpOCTb.
CpenHsist CKOPOCTb ITPU HEPABHOMEPHOM ABMKEHUU. PacUér myTH U BpEMEHU JBIKEHUS.

SBnenne wuHepuuMu. 3aKOH WHepUMH. B3auMopelcTBUE Tea KakK MPUYMHA H3MEHECHHS
CKOpOCTH JBIKeHHUs Tel. Macca kak Mepa HMHepTHOCTH Tena. IInotHocTh BemectBa. CBsi3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €HHULIE 00bEMA BELIIECTBA.

Cuna xak xapakTepucTuka B3aumopeicTBusi Ten. Cuna ynpyroctd U 3akoH I'yka.
HsmepeHue cuiiel ¢ IOMOIIBIO AMHAMOMETpa. SBJieHne TAroTeHus U cuiia TskecTH. Cua TsSDKeCcTH
Ha apyrux riaHerax. Bec tena. Hesecomocts. CnioskeHue CUil, HAIIPaBJIEHHBIX 110 OAHOMN NPsAMOIL.
PaBuogeticTByrommas cui. Cuna TpeHusi. TpeHue CKONbKEHUs U TPEHUE TTOKOos1. TpeHune B mpupoae
U TEXHUKE.

Jemoncmpayuu.

Habmonenrne MexaHN4eCKOro JBHKEHUS Tea.

=

UzmepeHme CKOPOCTH NMPSIMOJIMHEHHOTO ABUKEHHUSL.
Habmonenne siBIeHNST HHEPLIMHN.
HabnroneHre usMeHeH sl CKOPOCTU NP B3aUMOJCUCTBHUU TEJ.

ANl

CpaBHeHHE Macc 0 B3aUMOJIEHCTBHIO TEI.
. CrnoxeHue cuj, HallpaBJIEHHbIX IO OAHOHN NPSMOIL.
Jlabopamopusie pabomsr u onvimet.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOTO IBIKCHUS (IIApHKa B SKUAKOCTH, MOAEIH
SJIEKTPUYECKOTrO aBTOMOOWIIS U TaK Jajiee).
2. Ompenenenne cpenHed CKOPOCTH CKOJIbXKEHHs OpyCcKa WM INApHUKa 10 HAKJIOHHOHN
IJIOCKOCTH.
3. OmpeneneHue MIOTHOCTH TBEPAOTO TENA.
4. OmbITBl, JEMOHCTPUPYIOIINE 3aBUCHMOCTb PACTSDKEeHUs (medopmanuu) MpysKUHBI OT
MPUIOKEHHOHN CHUIIBL.
5. OmnbIThL, AEMOHCTPHUPYIOIINE 3aBUCHMOCTb CHIIBI TPEHHSI CKOJIbKEHHSI OT Beca Teja U
XapakTepa COMPHUKACAIOIIUXCS TOBEPXHOCTEHA.

Paznen 4. laBieHue TBEPABIX TeJl, (KUAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHbIIEHHS U YBEIHMUEHHs faBieHus. [lapnenue ra3a. 3aBHCUMOCTD
TaBJICHUs ra3a oT o0béMa, Temneparypsl. Ilepenaya naBneHust TBEPABIMHU TEJIAMH, KUIKOCTSIMH U
razamu. 3akoH llackans. IlHeBmaTHueckue MaimuHbBL 3aBUCUMOCTb JABJICHUS JKHIKOCTH OT
ryObunbl.  [wapocratuueckmii  mapagokc. CooOmarommecss cocynbl. [ mmpaBinueckue
MEXaHU3MBL.

ATtmochepa 3eman u arMocdepHoe nasineHHe. [IpUYMHBI CyIIECTBOBAHUS BO3IYIIHON
obonouku 3emmn. Ombit Toppuyennu. M3mepenue arMocdepHOro naBieHHUs. 3aBHCUMOCTH
aTMOC(EpHOro [MaBleHHs OT BBICOTBI Haa ypoBHeM Mops. llpubopel mnsa  u3MepeHHs
aTMOC(epHOTO JaBIICHHSI.

JlelficTBUe KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Tesio. BriTankuparomas (apXxumenona)
cuna. 3akon Apxumena. [Inasanue ten. Bosnyxomnasanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb aBJIECHHUS ra3a OT TEMIIEPATyPhl.

2. Tlepemaua maBJieHUS KUOKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCyabl.

4. TI'mppasnuueckuil mpecc.



[IposiBnenne neicTBUs aTMOC(EPHOTO NaBICHHUS.

3aBUCUMOCTb BBITAJIKUBAIOIIEH CHJIBI OT OOBEMAa TMOTPYKEHHOW YACTH Tela U
IUIOTHOCTH JKHUIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOLIEH CHIIBI BECY BBITECHEHHOM JKUJIKOCTH.

YcnoBue maBaHus TeJ. IUIABAHUE WJIM TOTPYKEHHUE TeJd B 3aBUCHUMOCTH OT
COOTHOIIEHHS INIOTHOCTEH Tejia B SKMIKOCTH.

Jlabopamopusie pabomur u onvimet.

1.

UccnenoBanne 3aBUCHMOCTH Beca Tejla B BOAE OT 00b&Ma MOrpyKEHHON B JKHIKOCTD
4acTH Tena.

OrmpeneneHue BbITAIKUBAIOLIEH CHUIIBL, AEHCTBYIOIIEH Ha TeNo, IMOTrPYKEHHOE B
SKUJIKOCTb.

ITpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIECH CHIIbIL, JEHCTBYIOLIEH Ha TEJIO B )KUJIKOCTH,
OT MAacCChI TeJa.

OnBITHI, 1€MOHCTPUPYIOIIHE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIBbI, AeHCTBYIOLENH Ha
TEJIO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOHN B )KMIKOCTb YaCTH TeNa M OT IUIOTHOCTU
JKUJIKOCTH.

Konctpyuposanue apeomerpa WIM KOHCTPYUPOBAHHE JIOAKU U ONpEAeseHue e¢€
IPy30I0AbEMHOCTH.

Pasnean S. Pa6oTa u MOIHOCTb. JHeprus.
Mexannieckas pabora. MOIIHOCTb.

IIpocTeie MEXaHU3MBI: pbIyar, OJIOK, HAKJIOHHASI IUIOCKOCTh. [IpaBiiio paBHOBECHS ppIyara.
IIpumeneHnue mpaBuiia paBHOBecHs pbrdara K Onoky. «3omoroe mpasmio» Mexanuku. KITJ]
MPOCTBIX MEXaHNU3MOB. IIpocThie MeXaHN3MBI B OBITY U TEXHHKE.

Mexanuueckas 3Heprus. Kunernueckas v noTeHUuanbHas sHeprus. lIpespainenue oqHoro

BUJIa MEXAHUYECKON SHEPruH B IPYroi. 3aKOH COXpPaHEHMsI SHEPTUH B MEXaHHUKE.

Jemoncmpayuu.
1. Ilpumepbl NPOCTBIX MEXAHU3MOB.
Jlabopamopusie pabomur u onsimet.
1. Omnpenenenne paboOTBl CHUJIBI TPEHUS MPH PABHOMEPHOM IBW)KEHHH TeNa 110
TOPU30HTAJIBHON OBEPXHOCTH.
2. HccnenosaHue yCIOBUN paBHOBECHS pblyara.
3. Hsmepenne KIIJI HaKITOHHON MIOCKOCTH.
4. HM3ydeHHe 3aKOHA COXPAHEHUs] MEXaHUYECKON SHEPTUU.
8 KIIACC

Paszpen 6. TensioBbie ABI€HUS.

OcHOBHbBIE MOJIOKEHUSI MOJIEKY IIPHO--KHHETUYECKONH TeOpUN CTpOeHus BelecTBa. Macca
U pasMepbl aTOMOB U MoJyekyJd. OmbITbl, MOATBEP)KAAIOIINE OCHOBHbBIE IIOJIOXKEHUS
MOJIEKY JISIPHO-KUHETHUECKOH TEOPUH.

Mopnenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSIHUIA BelecTra. Kpucrammudeckue u
amop¢Hbie Tena. OObsCHEHNE CBOWCTB ra3oB, KUIKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO--KMHEeTH4YecKol Teopuu. (CMauuMBaHMEe W KanwUIsIpHble siBieHusA. Termyosoe

PacCUIMPEHHUE U CIKATHE.



Temnepatypa. CBsA3p TemmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JABM)KEHMsI YaCTHLI.
BayTpennss saeprus. CriocoObl HI3MEHEHHUS! BHY TPEHHEH YHEPTHHU: TEIUIONepeIada U COBEPIIECHUE
pabotbl. Buael Temonepenayuun: TeIIONPOBOIHOCTh, KOHBEKIUS, U3y YSHHE.

KonnuectBo Terumorsl. YienpHas TEIUIOEMKOCTb BELIECTBA. 1€IUIOOOMEH M TEIJIOBOE
paBHOBecue. YpaBHEHHE TeryioBoro Oananca. llnaBieHne W oTBepAeBaHHE KPUCTAJUTHUECKUX
BelleCTB. YAenbHas Temyiora TuiaByieHusi. I[lapooOpaszoBanue u koHAeHcanus. Hcmapenue.
Kunenune. VYnpenpHasi Tterjora mapooOpa3oBaHus. 3aBHCHMOCTb TEMIIEPATYPbl KHUICHHS OT
aTMOC(EepPHOTO JABIICHHSI.

BrnaxxHocTh BO3ayXa.

OHeprus ToIUMBa. Y AeNbHAs TEIIOTa CrOpaHusl.

puruumner padorsl TermoBbix asurarenei KIIJ| teruoBoro nsuratens. TersoBble
JBUTATENIH U 3aIUTA OKPY KAOLIEN CPebl.

3aKOH COXpaHEHHs U MpeBpallleHusl 3HEPTUU B TEIIJIOBBIX MIPOLIECCax.

Hemoncmpayuu.

Habnronenre OpOyHOBCKOTO ABUKEHHSI.

Habnronenne muddysuu.

HaGmonenue siBneHnii CMaunBaHUs U KAaNMJUIAPHBIX SBJICHHUMN.

HaGmonenne TeroBoro paciiupeHus Tel.

H3meHeHue naBieHus ra3a npyu M3MEHEHUH 00bEéMa U HATPEBAHUHU HITH OXJIAXKICHHH.
IIpaBuna usmepeHus TeMnepaTyphblL.

Buner Temionepenayu.

OxnaxaeHne npy COBEPIIEHHH PaOOThI.

Harpesanue npu coeprueHuu paboThl BHEITHUMH CHIIAMH.

10 00 NG 1R W=

. CpaBHEeHUE TEIIOEMKOCTEN Pa3INYHBIX BEILECTB.

PR
R O

. HaGronenue xumnenus.

=
N

. HabmroneHue mocTostHCTBA TEMITEPATYPhI NP TUIABJICHUH.

13. Moaenu TemnoBbIX ABUTATEIEH.

Jlabopamopusie pabomur u onsimet.

1. OmnbITel 1O OOHAPYIKEHHIO NEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSIKEHUSI.
OnBITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB [IOBAPEHHOM COM UM caxapa.

3. OmbIThI O HAOJIOACHUIO TETIOBOTO PACIIUPEHUS Ta30B, JKUAKOCTEH U TBEPABIX TEJL.
4. OmpenerneHue NaBJIeHUs BO3yXa B OaJUIOHE MINTPHLA.
5. OmneIThl, NEMOHCTPUPYIOIIME 3aBHCUMOCTb AaBJIEHUs BO3AyXa OT €ro o0béMa u

HarpeBaHusl WU OXJIAXKICHUS.

6. IlpoBepka TruMOTE3bl JHMHEHHOW 3aBUCUMOCTH [UIMHBI CTOJOWMKA JKHIKOCTH B
TEPMOMETPHUUECKON TPyOKe OT TeMIepaTyphlL.

7. HabGmonenne n3MeHeHHsI BHYTPEHHEH 3HEPTrUHU Tejla B pe3yJbTaTe TEeIUIoNnepenadnd U
pabOThI BHEITHUX CHII.

8. MHccrnenoBanue siBIEHUs TEIUIOOOMEHA NPU CMELTUBAHUU XOJIOIHON U ropsidell BOJBL

9. OmpeneneHue KOJIWYECTBA TEIUIOTHI, MOJYYEHHOTO BONOW TPU TEIUIoOOMEHe ¢
HArpeTbIM METAJUIMYECKUM LIUTUHAPOM.

10. Onpenenenue yaenbHOMN TEJIOEMKOCTH BEIECTBA.

11. UccnenoBanue npouecca UCIapeHus.

12. OnpeneneHne OTHOCUTENbHON BJIAXKHOCTH BO3/lyXa.

13. Onpenenenue yaenbHON TENIOTHI IJIABJICHUS JIbAA.



Paspen 7. DnexTpuueckue H MATHUTHBIE SIBJICHHS.

Onextpusauus Tell. JIBa pona sneKTpUuecKux 3apsioB. BzaumonelicTBre 3apskeHHBIX Tel.
3akoH Kynona (3aBHCHUMOCTD CHJTBI B3aUMOIECHCTBUS 3apsDKEHHBIX TEJ OT BEJIMYHHBI 3apSA0B U
PACCTOSIHUSL MEXKIY TeJIaMH).

Onextpudeckoe noje. HanpspkéHHOCTH anekTpudeckoro noss. IlpuHuun cyneprnosuuuu
3JIEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexTpuueckux 3apsaoB. DJeMeHTapHbIN sjexTpudeckuil 3apsan. CrtpoeHue
aTtoma. [IpoBOAHMKY U TU3JIEKTPUKU. 3aKOH COXPAHEHMsI SJIEKTPUUECKOTr0 3apsija.

OnekTpudeckuil TOK. YCIOBUS CYINECTBOBaHHUS 3JieKTpuueckoro Toka. HMcrounuku
MOCTOSIHHOTO TOKa. JIEHCTBHUSI 3JIEKTPHUUECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MArHHUTHOE).
DNeKTPUYECKU TOK B XKMJIKOCTSX U ra3ax.

Onektpudeckass nenb. Cunma Toka. OnekTpuueckoe HanpsbkeHue. ConpoTHUBIEeHHE
NPOBOAHMKA. YJeJbHOE COINpOTUBIEHHE BellecTBa. J3akoH Oma [ ydwacTka LeMnu.
ITocnenoBaTenbHOE U NapaIeNbHOE COSUHEHNUE TPOBOAHUKOB.

Paborta 1 MOIIHOCTB 3JEKTpUUECKOro Toka. 3akoH Jxoyisi—JIeHna. DIeKTpuuecKkue Henu
U TIOTPeOHUTENH 3JIeKTpHIECKON 3Hepruu B ObITy. KOpoTKOE 3aMbIKaHHUE.

ITocrosiHHBIe MarHuTBL B3aumoneicTBUe NOCTOSIHHBIX MAarHUTOB. MarHuTHOe MoOJe.
MaruautHoe nosie 3eMJIu U €0 3HaueHue s >)Kku3HU Ha 3emuie. OmnbiT Dpcrena. MarHUTHOE moJjie
3JIEKTPUYECKOro TOKa. IIprMeHeHre 3JIeKTPOMarHuToB B TeXHUKE. JlefiCTBHE MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJIEKTPOABHUIaTelb IMOCTOSHHOTO ToKa. Vcronb3oBaHue
SJEKTPOABUraTeNell B TEXHUUECKUX YCTPONCTBAX U Ha TPAHCIIOPTE.

Onpitel  @apagnes. SBneHue 3jekTpoMarHuTHoll  uHaykuuu. Ilpasuno Jlenma.
Onextporenepatop. CrnocoObl TMONYyYEHUS SJIEKTPUYECKOH SHEPruy. DJIEKTPOCTAHIMU HA
BO300OHOBIISIEMBIX UCTOYHUKAX SHEPTHHL.

Jemoncmpayuu.

DNEKTpU3aALHS TEIL.

JIBa poza 3eKTpUYECKUX 3apsiIOB U B3aUMOJIEHCTBHE 3apsDKEHHBIX Tel.
Y CTPOICTBO U IEHCTBUE SJIEKTPOCKOIA.

DnekTpocTaTudeckas HHIYKILIHS.

3aKOH COXpaHEHUs 3JIEKTPUUECKUX 3apsAI0B.

IIpoBOOHUKY U AUBJEKTPUKH.

MogaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUIECKOTO MOJIA.

HcTOYHMKHN NOCTOSHHOTO TOKA.
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JIelCTBHS SIEKTPUIECKOrO TOKA.
. DJNIEKTPUUECKHI TOK B JKUJIKOCTH.
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. I'a30BbIi1 pa3psa.

=
N

. U3MepeHue Cuiibl TOKa aMIIEPMETPOM.

=
w

. HSMepeHI/Ie SJICKTPUICCKOrO HANPSAXKEHUSA BOJIBTMETPOM.

[EEN
B~

. PeoctaT u MarasuH COmpOTHUBJIEHUH.

=
ul

. BsaumoneiictBue MOCTOSTHHBIX MarHuTOB.

=
(o)}

. MOI[GJ'II/IpOBaHI/Ie HEBO3MOXKHOCTHU pa3acCICHU MMOJIOCOB MarHuTa.

=
~N

. MOI[GJ'II/IpOBaHI/Ie MarHUTHBIX TTOJIEH MOCTOSIHHBIX MAarHHUTOB.

=
0o

. OmeIT DpcTena.

=
o

. MarauTHOe mojie Toka. DIeKTPOMarHuT.

N
o

. JlelicTBM€ MarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM.



21.
22,
23.
24,
25,

DnexTpoABUraTesb MOCTOSTHHOTO TOKA.

Hccnenosanue siBIEHUS 3JIEKTPOMArHUTHON UHAYKIIUH.

Omneitel @apanest.

3aBUCHUMOCTD HaIrpapJICHUA UHOAYKIUOHHOI'O TOKa OT yCJ'IOBI/Iﬁ €0 BOBHUKHOBCHU.
DneKTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopusie pabomur u onvimet.

1. OmnbITel 1O HAOIIOAEHHUIO SJEKTPU3ALUH TEJ NHAYKLIUEH U IPHU CONPUKOCHOBEHHH.

2. Hccnenosanue nelCTBUs 3JIEKTPUYECKOTO MOJI HA IPOBOJHUKHU U IUSJIEKTPUKH.

3. CoOopxka u nposepka paboThI 3JIEKTPUIECKOH LIETTH MOCTOSTHHOTO TOKA.

4. Hs3mepeHue u peryIMpoBaHUE CUJIBI TOKA.

5. H3mepenue u peryJupoBaHUE HAMIPSKEHUS.

6. HMccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Y€PE3 PE3UCTOP, OT CONPOTHUBJICHUS
PE3UCTOpa U HAIIPSDKEHHS HA PE3UCTOPE.

7. OmnbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  3JIEKTPUYECKOTO  CONPOTUBJIEHUS
MPOBOJHUKA OT €ro JJIMHBIL, MJIOIAAN ONEPEYHOro CEYeHUsI U MaTepHuana.

8. IIposepka mpasuia CIOXKEHUS HANPSKEHUHN MPU MOCIEN0BATEIBHOM COEIMHEHUH ABYX
PE3UCTOPOB.

9. IIposepka mpasuia I CUJIBbI TOKA MPU NapaieIbHOM COEAUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI 3JIEKTPUUECKOTO TOKA, UAYILIETO Yepe3 PE3UCTOP.

11. OnpeneneHyre MOLUTHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. UccnenoBaHne 3aBUCUMOCTH CHJIBI TOKA, UAYIIErO Ye€pe3 JIAMIIOUKY, OT HAIPSIKEHUS Ha
HEH.

13. Onpenenenue KIIJI narpesatens.

14. MccnenoBaHne MarHUTHOIO B3aUMOAECHCTBUS TOCTOSTHHBIX MATHUTOB.

15. M3yueHne MarHUTHOTO TMOJII TIOCTOSHHBIX MArHUTOB MPH UX OOBEAMHEHUH U
pasneNeHnn.

16. MccnenoBanue OeHCTBUS SJIEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBUS KaTyIIKH C TOKOM U
MarHuTa OT CWJIbI TOKA U HAaIPABJICHHsI TOKA B KATYyLIKE.

18. M3yuenue neicTBrsl MArHUTHOTO NOJIL HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHHe U N3y4eHHE PaOOTHI 3JIEKTPOABHIATENS.

20. U3mepenne KIIJI snekTpoaBuraTenbHON yCTaHOBKH.

21. OnbITEl MO HUCCNENOBAHUIO SIBJIEHUS] 3JIEKTPOMArHUTHOM MHAyKLMH: HCCIEAOBaHUE
W3MEHEHUN 3Ha4Y€HUsl U HANPABJICHUsI HHAY KHMOHHOIO TOKA.
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Pasznen 8. MexanndeckKkue sIBJIEHHSI.

Mexanunueckoe aBmxeHue. MatepuanpHas Touka. Cucrema orcuéra. OTHOCHUTENIBHOCTD
MEXaHUYEeCKOro JABWKeHMs. PaBHOMepHOe mnpsMonuHeliHoe aAsBwxkeHue. HepasHomepHoe
npsiMojiuHeiiHoe aBwkeHue. CpenHsisi U MTHOBEHHas. CKOpPOCTb Tejla NpPHU HEPaBHOMEPHOM
JBIKECHUU.

Yckopenne. PaBHOyCKOpeHHOE TipsiMoinHeitHOe nBmkeHne. CBoboaHoe maneHue. OmbIThl

Tanunes.

PaBHOMepHOe aBwkeHHe MO OkpyxkHOCTH. [lepuon u wyacrota obpamenus. JIuHeiHas u
yIJIOBasi CKOPOCTH. LIeHTpoCcTpeMUTEIBHOE YCKOPEHUE.



Ilepsenii 3axon HeroTona. Bropont 3akoH Herotona. Tperuii 3axon Herorona. IlpuHnmn
CyNepHO3ULUHN CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Cujia TPEHUS CKOJBXKEHUs, CUJIa TPEHUs
MOKOs1, APYTHe BUABI TPEHUS.

Cuna TsDKECTH W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOPEHHE CBOOOJHOrO TajeHHS.
JBuxenue rianet Bokpyr Connua. [lepBas kocmuueckas ckopocTb. HeBecOMOCTh U neperpys3ku.

PaBHOBecHe MaTepuanbHOM Toukn. AGCOMOTHO TBEPIOE Teno. PaBHOBECHe TBEPHOTO TEIa
C 3aKPEIUIEHHON OChIO BpaleHust. MoMeHT cuibl. LleHTp TsokecTu.

HUmnynec tena. M3menenue ummyibca. UMnynabc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE NBHKEHHE.

Mexanndeckass padora u MOImHOCTb. Pabora cun TspkecTH, ynpyroctd, TpeHus. Csssb
sHeprun U pabotel. IloTeHIManpHast SHEPrusl Teja, MOAHATOrO HaJ IOBEPXHOCTBIO 3EMIIH.
ITorenunanbHast sHEPrus CxaTou NMpy>kuHbl. Kunernueckas sHeprus. Teopema O KUHETUYECKON
SHEPruu. 3aKOH COXPAHEHUs MEXaHUUYECKOI dSHEepTrUuu.

Jemoncmpayuu.

1. HabnroneHne MEXaHUYECKOTO IBIKEHHS TeJla OTHOCUTENIbHO PAa3HBIX TEJ OTCUETA.

2. CpaBHeHME IyTeW U TPAaeKTOPUH IBMXXEHHS] OJHOIO U TOTO e Tejla OTHOCHUTEIbHO
PAa3HbIX TEJI OTCUYETA.

H3mepeHne CKOPOCTU U yCKOPEHUS MPSIMOJIMHEHOTO IBUKCHUS.
Hccnenosannue Npu3HAKOB PaBHOY CKOPEHHOIO ABUKEHUS.
Habmronenne nBrkeHus Te1a o OKPy KHOCTH.

o vk w

Habmonenrne MexaHUn4eCKHX SIBICHUH, MPOUCXOASAIINX B CUCTeMe OoTcuéTa « Temexka»

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHTENIBHO KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOpPEHUS Tesla OT MacChl Tea U AeMCTBYIOLIEH Ha HETO CUJIbL.

8. HabnroneHue paBeHCTBA CHJI ITPH B3aUMOJCHCTBUU TEJI.

9. H3meHeHue Beca Tena NpU yCKOPEHHOM ABHKEHUU.

10. Ilepenaya ummynbca NpyU B3aUMOAEHCTBUU TEJL.

11. ITpeoOpa3oBaHus SHEPTrUM NMPH B3ANMOIEHCTBUH TEI.

12. CoxpaHeHue UMIyJIbCa MPU HEYNIPYTOM B3aUMOJEHCTBUU.

13. CoxpaHeHue UMITyJIbCa TP a0COFOTHO YIIPYTOM B3aUMOJEHCTBHH.

14. HabnroneHne peakTHBHOTO JIBHKEHHS.

15. CoxpaHeHne MEXaHUIEeCKOH SHEPTUU NPH CBOOOTHOM MaACHUH.

16. CoxpaHeHre MeXaHU4YeCKOM SHEPTUU NPU ABMXKEHUH TeJa Mo AeICTBUEM MPY KUHBI.

Jlabopamopusie pabomor u onvimet.

1. KonctpyuposaHue TpakTa IJsl pasroHa U AAJbHEHUIIEr0 PaBHOMEPHOIO IBHXKECHUS
LIAPUKA WU TEJIEKKH.

2. OmpeneneHne cpeaHed CKOPOCTU CKOJIBXKEHUS OpyCKa HIJIM ABIDKEHHs LIapHKa I10
HaKJIOHHOU TUIOCKOCTH.

3. OmnpepneneHue yCKOpeHUs Tena IPU PaBHOYCKOPEHHOM [BHXKEHUM IO HAKJIOHHOMN
IJIOCKOCTH.

4. HccnenoBaHue 3aBICHUMOCTH ITyTH OT BPEMEHH IPU PABHOYCKOPEHHOM ABIDKEHHH 0e3
Ha4vaJIbHOW CKOPOCTH.

5. TIpoBepka rHIOTE3BI: €CIIM MPU PABHOYCKOPEHHOM ABI)KEHUH 0€3 HauaJbHOH CKOPOCTH

Iy TH OTHOCSTCS KaK PsAJl HEUETHBIX YHUCENI, TO COOTBETCTBYIOLINE TPOMEKYTKH BPEMEHU

OVIHAKOBBI.
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6. HccrnenoBaHue 3aBHCUMOCTH CHUJIbI TPEHHMS CKOJIBXKEHUS OT CHJIbI HOPMAJBHOTO
JABJICHUSL.

7. Omnpenenenue ko3P PUIHEHTA TPEHUS CKOJIbKESHUS.

Ornpenesnenue KECTKOCTU MPYKUHBL.

9. OmpeneneHue pabOThl CHJIBI TPEHHs TPU PABHOMEPHOM JBIKEHMHM TeJa IO
TOPU30HTAJIBHON TTOBEPXHOCTH.

10. Onpenenerne padOThl CHIIBI YIPYTOCTH MPU MOABEME TPy3a C HCIOIB30BAHHEM
HETIOJBIKHOTO U TIOABIDKHOTO OJIOKOB.

20

11. M3yueHune 3aK0Ha COXPAHEHUS SHEPTUH.

Pasznen 9. Mexannueckue Koj1e0aHUS H BOJIHBI.

KonebatenpHoe nBmwxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJNeOaHWI: MEpUoa, 4acToTa,
aMruTyna. Marematudeckuii M NPYXKUHHBIA MasTHHUKU. [IpeBpainenue sHeEprum npu
KOJIe0aTeIbHOM JIBHKEHUH.

3aryxaromme konebanusi. BuiHykneHHble koneOanus. PesoHanc. MexaHN4ecKne BOJIHBI
CsoiicTBa MexaHndeckux BosH. [IpononbHble U nonepeuHbie BONHBL. JIHA BOJIHBI U CKOPOCTH
€€ pacnpocTpaHeHusl. MexaHn4ecKkue BOJHBI B TBEPAOM Telle, CEHCMUYECKHUE BOJIHBIL.

3Byk. I poMKOCTB 3ByKa U BeIcOoTa TOHA. OTpaxkeHue 3Byka. MHPPa3BYK U yIBTPA3BYK.

Jemoncmpayuu.

1. Habmonenue koneOaHul T MO ASHCTBUEM CHITBI TSDKECTH U CHJTBI YIIPYTOCTH.
2. Habmronenue xonebaHuil rpy3a Ha HUTH U Ha NPy KHHE.

3. HabnroneHue BBIHYKACHHBIX KOJeOAHUI U pe30HaHCA.

4. PacnpocTpaHeHHEe MPOAOJIbHBIX M MOMEPEYHBIX BOJH (HA MOJEIH).

5. HaGmonenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHL

AKycTHYeCKHI pe30HaHC.

Jlabopamopusie pabomor u onsimel.

1. Omnpenenenne 4acTOTHI U IEpUOAa KOJIeOaHUH MaTeMaTHIECKOTO MasTHHKA.

2. OmpeneneHne 4acTOThl U Iepruoaa KojaeOaHid Py )KMHHOTO MasSTHHKA.

3. HccnenoBaHue 3aBUCHMOCTH INEpHOAa KoJieOaHMI NMOABEIIEHHOrO K HUTH Tpy3a OT
IUTMHBI HUTH.

4. HccnenoBaHue 3aBHCHMOCTH MEPHOAA KOJICOAHUH MPYKHMHHOTO MAasTHHKA OT MacChl
rpysa.

5. TlpoBepka HE3aBHCHMOCTH TepHoAa KojeOaHWH Tpy3a, MOABEIIEHHOrO K HUTH, OT
MAacchbl rpysa.

6. OTMBITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD NEPUO/IA KOIeOaHUH NPy KMHHOTO MasTHUKA
OT Macchl Ipy3a U )KECTKOCTH Py KUHBI.

7. Hsmepenne yckopeHuUs: CBOOOTHOTO MaeHHS.

Pasnen 10. DiaekTpoMarHuTHOE MoJjie U 3J1eKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMAarHUTHOE TMoJjie. DJIEeKTPOMarHuTHble BOJIHBL. (CBOMNCTBA 3JIEKTPOMAarHUTHBIX

BoJH. IlIkana 3neKTpOMarHUTHbIX BOJH. Mcnonp3oBaHue 3J1€KTPOMAarHUTHBIX BOJIH JIsl COTOBOM
CBS3H.

DJeKTpoMarHuTHas npupoaa ceera. CKopocTh cBeTa. BOomHOBBIE CBOWCTBA CBETA.

Jemoncmpayuu.

1. CsoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBONCTBA CBETA.

Jlabopamopusie pabomur u onsimel.
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1. H3yueHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TennedoHa.
Pasnean 11. CseToBble siBJ1eHHS.
JlyueBass mopenp cBera. Mcrounuku cseta. IIpsAMoNMHENRHOE pacnpOCTpaHEHHUE CBETA.
3armenust Connua u Jlynsl. OtpakeHue cseta. [1nockoe 3epkano. 3akoH OTpakeHUsl CBETA.
IIpenomnenue ceera. 3akoH mnpesjomieHus csera. [loqHoe BHyTpeHHee OTpakeHue CBeTa.
Hcnonb3oBaHue MOJTHOrO BHYTPEHHETO OTPAKEHUS B ONITHYECKHUX CBETOBOAX.
Jlunza. Xox nyuedi B smHze. OnTmueckas cuctema (oroammapara, MHUKPOCKONA U
Teneckona. I a3 kak ontuveckas cucreMa. banm3opykocTb U JanbHO30PKOCTb.
Pasnosxenue Oenoro ceera B criekTp. OnbITel HptoTOHA. CliO’KEHHE CIIEKTPAIbHBIX I[IBETOB.
Jucnepcus ceera.
Jemoncmpayuu.
[IpsasmonuHeiiHOe pacnpOCTPaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonyuenne n300pakeHUH B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceeTa.
OrnTuyeckuil CBETOBOA.
Xon nyuelt B cobuparomei JInH3e.
Xon ny4en B pacCenBarOlel JINH3E.
[Tonyuenne n300pakeHUi ¢ MOMOIIBIO JIMH3.
[puruun peficTBust poToanmapara, MEKPOCKOIIA U TEIECKOIA.
10. Mogens rnasa.
11. PaznoxeHne Oeoro CBeTa B CIIEKTP.
12. ITonyuyenue 6en0ro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopusie pabomor u onsimel.
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1. HccrnenoBaHue 3aBUCUMOCTH yIJIa OTPasKEHHsI CBETOBOI'O JIy4a OT yIJia MaJeHHs.

2. H3ydeHue xapaKTEPUCTHK U300paKEHUS NIPEAMETA B TJIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCUMOCTH yTJla MPEJOMJIEHHs CBETOBOTO Jlyya OT yIJia MaJeHusl Ha
IPaHUIIE «BO3IYX—CTEKJION.

[Monyuenne n300paskeHUH ¢ MOMOMIBI COOUPAFOIIEH JTHH3BL.

OmnpeneneHrie (OKYCHOTO PACCTOSIHUS M ONTHYECKOMN CHJIbI COOMPAOLIEH JTUH3BL.
OmBITHI IO PA3IOKEHUIO OEJIOro CBETa B CIIEKTP.

OmneITHl 110 BOCIIPUATHUIO LBETA MPEAMETOB IIPU HUX Ha6.]'II'OI[eHI/II/I Uepe3 LBETOBLIC

No Uy s

bunbTphL

Pasnen 12. KBanToBbIe siBJ1eHUS.

Omeitel Pe3epdopna u nnanetapras moneb aroma. Monesb aroma bopa. Ucnyckanue u
NorJIoleHne ceeta aToMoM. KBaHTel. JInHelyaTeie CIEKTPBHI.

PanmuoaktuBHOCTE. Anbda-, Oera- u ramma-mznydenus. CTpOeHHE aTOMHOTO SApa.
Hyxnonnas wmopnene aromHoro sapa. HMsoronel Panuoaxtusnele mnpespainenus. Ilepuon
MOJIy pacrnaaa aTOMHBIX s1ep.

SnepHble peakiuu. 3aKOHbI COXPAHEHUs 3apsIOBOTO U MacCOBOIO YMCEN. DHEPrus CBs3U
aToMHbIX sAnep. CBsi3b Macchl U SHepruu. Peakiuu cunTesa u nenenus saep. Mcrounuku sHepruu
ConHua u 3B€37.

S nepnas sHepreTuka. [[elcTBUS paguOaKTUBHBIX W3JTy4Y€HUN HA SKUBbIE OPTaHU3MBL

Jemoncmpayuu.

1. CnexTpbl U3Ty4eHUs U MOTJIOLUICHUS.
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CrnexTpbl pa3auyHbIX [a30B.

CnexTp BOmOpona.

HaGmonenne Tpekos B kamepe BuibcoHa.
Pabora cuérunka HOHU3UPYIOLINX H3JTyYEHHH.

A S

Perucrpaums nsny4eHus NpUpOAHBIX MUHEPAJIOB U TIPOIYKTOB.

./Ia6opamopuble pabdomsl u onsimol.

1. HabnroneHue CIUIOUIHBIX U IMHEWYATHIX CIIEKTPOB U3JyYESHHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHHE HHEPIHMHM YaCTHIBI 10 TOPMO3HOMY IyTH (IO

¢dororpadusim).

3. H3mepeHue paaHoakTHBHOTO (poHa.

IHoBTOpHUTENLHO-00001AI0LIHIT MOAYJIb.

[ToBTOpUTENPHO--0000IMAOTNI  MOAYJb TNpeqHa3HA4eH [ CHUCTEMAaTH3aluUd |
0000IIeHNs IPEIMETHOTO CONEPIKAHMSI M OMBITA AEATEIBHOCTH, TPUOOPETEHHOTO NMPU U3yUECHUH
BCEro Kypca (PM3MKH, a TaKkke AJIST OATOTOBKH K OCHOBHOMY TI'OCYJapCTBEHHOMY 3K3aMEHY IO
¢busnke 1y 00yHarOIUXCsl, BEIOPABIINX 3TOT YUEOHBIH MpenMer.

[Ipu n3y4eHnN JTAHHOTO MOAYJISI PEATH3YIOTCS K CHCTEMATU3UPYIOTCS BUIBI JESITEIbHOCTH,
HA OCHOBE KOTOPBIX OOECIeYMBAETCS JOCTIKEHHE NPEAMETHBIX H  METalpeIMeTHBIX
IUIAHUPYEMBIX Pe3yJbTaTOB O0y4eHus, (OPMHUPYETCS eCTeCTBEHHOHAyYHAs TPaMOTHOCTB!
OCBOEHHE HayYHbIX METOJIOB UCCIIEIOBAHMS SIBJICHUI MTPUPOBI M TEXHHUKH, OBJIAIEHIE YMEHUSIMHU
OOBACHATh (PU3MUECKUE SBICHUS, TPUMEHSS MTOJIyUYEHHBIE 3HAHHS, PEIIaTh 3a/1a4i, B TOM YHCIIe
Ka4eCTBEHHBIE M HKCIIEPUMEHTAIIbHBIE.

[TpuHUMOMATBEHO NEATEIPHOCTHBIN XapakTep JAaHHOTO pas3jena peaau3yeTcs 3a CUET TOro,
YTO OOYYarOIIUECs BBITIOIHIIOT 33JaHHsA, B KOTOPBIX UM IMPEIaraeTcs:

Ha OCHOBE IOJIyUEHHBIX 3HAHUN PACcIO3HABATh M HAYYHO OOBSACHATH (PU3NUECKUE SIBICHUS
B OKpY>KaroLled NpUpOAe U MOBCEIHEBHON JKU3HY,

UCTIOJIb30BATh HAYYHBIE METOABI UCCIENOBAHMS (PU3NUECKUX SBJICHUH, B TOM HHUCIE IS
MPOBEPKH THITOTE3 U MOJYUYCHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATL HAay4HbIE OCHOBBI HanOOJee BAKHBIX IOCTIDKEHUI COBPEMEHHBIX TEXHOJIOIHH,
HaIpuMep, MPAKTHUECKOTO UCTIOIb30BAHUS PA3IMUHBIX HCTOYHIKOB YHEPTHH HA OCHOBE 3aKOHA
NPEBPALLEHHS U COXPAHEHUST BCEX U3BECTHBIX BUIOB SHEPTHH.
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HHJIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA HIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIETI'O ObPA30OBAHUA

Usyuenne (¢Qu3MKH Ha YpPOBHE OCHOBHOrO 0OLIero oOpa3oBaHHsl HAMpaBieHO Ha
AOCTUKCHUE JIMYHOCTHBIX, MCTANTPECAMETHBIX U IPEAMETHDBIX O6pa30BaTeJ'IbeIX PE3YIbTATOB.

B pesynbprare wusydeHuss (U3NKKM Ha YPOBHE OCHOBHOrO o0mIero oOpa3oBaHUS Y
obydatrorerocs OyayT chOpMHPOBAHBI CIEAYIOIMIHUE JTMYHOCTHBIE PE3YJIBTAThI B YACTH:
e 1) naTpHOTHYECKOr0o BOCTIMTAHMS:

® — NPOSIBJICHUE MHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHHUIO POCCHHCKON (PU3NUECKOI
HayKH,;
® — [[EHHOCTHOE OTHOIIECHHUE K JOCTHKCHUSIM POCCUHCKUX YUEHBIX--(PHU3UKOB,

e 2)rpaxaaHcKOro H AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUSA:

® — IOTOBHOCTb K AKTUBHOMY Y4aCTHIO B OOCY>KAEHUH OOLIECTBEHHO 3HAYMMBIX U STHUECKUX
npobJeM, CBI3aHHBIX C MPAKTUYECKUM NPUMEHEHNEM OCTHKEHUH (PU3HKHY,

® — OCO3HaHHUE BAXKHOCTH MOPAJIbHO--3TUUECKUX MPUHLUIIOB B J€ATEIbHOCTH YUEHOTO;

e 3)3CTeTHYeCKOro BOCIUTAHUS:

® — BOCHpPUATHE HCTETUYECKUX KA4eCTB (PM3MUECKONW HAyKH: €€ FAPMOHUYHOIO MOCTPOEHHS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH,

® 4) IeHHOCTH HAYYHOTI'O MO3HAHUSI:

® — OCO3HaHHE LEHHOCTH (PU3MYECKONW HAyKH KaK MOLIHOIO WHCTPYMEHTa IMO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJOT UM, BaKHEHUIIENH COCTABJISIFOLIEH KYJIbTYPBI,

® — pa3BUTHE HAYYHOH JIFOOO3HATENILHOCTH, NHTEPECA K UCCIIEIOBATEILCKON ASSITETbHOCTH,

e 5) popMupoBaHusi KYJbTYPbI 3A0POBbsI 1 IMOLHMOHAJIBHOIO 0JIATOMOIY NS

® — OCO3HaHHE LIEHHOCTH Oe30macHOro odpasa )KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaXKHOCTH IPaBHJI O€30MACHOTO MOBEACHUS Ha TPAHCIIOPTE, HA A0POTrax, € JMEKTPUIECKUM U
TEIUIOBBIM OOOPYIOBAHUEM B JOMAIIHUX yCJIOBHSX;

e — c(hopMHPOBAHHOCTb HaBbIKA pedIeKCHH, IPU3HAHUE CBOETO MPaBa Ha OLITHOKY U TAKOTO JKe
IpaBa y Ipyroro 4eioBeKa;

e 0) TPYZOBOI0 BOCIUTAHHS:

® — AKTUBHOE y4YaCTHE€ B PELICHWH NMPAKTHUECKHX 3a7ad (B paMKax CeMbH, 00pa30BaTENIbHOM
OpTaHu3aLuH, TOPOIa, Kpasi) TEXHOJIOTHIECKOH U COLMAIbHON HAIPaBISCHHOCTH, TPEOYOIIX
B TOM YHCJIE H (PH3UUECKUX 3HAHMUIA,

® — UHTEpEC K MPAKTUYECKOMY U3Y4EHHUIO podeccuii, CBA3aHHbIX C (PU3HUKOM;

e 7)3K0JIOTHYeCKOr0 BOCIIUTAHUSI:

¢ — OpUeHTauus Ha TPUMEHEHHEe (PUINYECKUX 3HAHWHA IUIA pelleHHs 3amad B o0yacTu
OKpY>Karollel cpeabl, IUIAHUPOBAHUSI MOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX MTOCIEACTBUH 1151
OKpY>Karollei cpensbl,

® — OCO3HaHHE INIOOATBLHOTO XapakTepa SKOJOTHYECKUX MPobeM U MyTel UX PeLIeHHUS,

e §)azanTauMy K H3MEHSIIOIHUMCH YCJIOBHSIM COLHUAIBHON U MPUPOAHOI cpeabl:

e — moTpeOHOCTP BO B3aUMONCHCTBUHM TIPH BBINOJIHEHUH HCCIEAOBAHUH M IPOEKTOB
(bu3nIeCcKON HAIIPABIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JPYTHX;

® — MOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUIECKY 0 AEATEIbHOCTD;

e — mnotpebHOCTE B (POPMHUPOBAHMM HOBBIX 3HAHUWH, B TOM 4YHCIe (POpPMyIHpOBaTH HIEH,

IOHATHA, TUIIOTE3bI O (I)I/ISI/ILIGCKI/IX 00BeKTaX U ABJICHUAX
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e — oco3HaHHe NepUUUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKH,

® — [UTAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3NIECKUX 3HAHUI,

® — CTpPEMJICHHE aHAJTM3UPOBATh U BBIIBIIATH B3AMMOCBSI3U IPUPOABI, OOIIECTBa U YKOHOMUKH,
B TOM YHCJIE C UCMOJIB30BAaHUEM (PU3NIECKUX 3HAHUH,

® — OLEHKAa CBOMX OCHCTBUH C Y4€TOM BIIMSHUS Ha OKPYJKAIOIIYIO CpENy, BO3MOKHBIX
rJI00NIbHBIX TTOCIEACTBUH.

METANPEIMETHBIE PE3YJIbTATDBI

B pesynbrare ocBOeHHs mporpamMmbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
obpasoBanusi y oOydaromerocs OynyT chOpMHPOBaHBI MeTANpPEAMETHbIE Pe3yJbTATHI,
BKIIFOYAKOIMWE TMO3HABATCIIBHBIC YHUBCPCAJIBHBLIC yLIe6HbIe HeﬁCTBHﬂ, KOMMYHUKATHUBHBIC
yHHUBEpCAIbHbIC YueOHbIC NEHCTBUSI, PETYJISITHBHBIC yHIUBEPCAIbHBIC YieOHbIE NeHCTBUSL.

[Ho3naBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE AeiCTBUS

ba3oBrblie Jornueckue JeHCTBHS:
® BBIIBIITH U XapaKTEPH30BaTh CyIIECTBEHHbIE MPU3HAKH OOBEKTOB (SIBJICHUIN);
® YCTAaHABJIMBATbH CyIIECTBEHHBII NMPU3HAK KJIACCU(UKALIMK, OCHOBAHUS Il 00OOIEHHs
U CPaBHEHUS,
® BBIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS] B PACCMATPUBAEMBIX (PaKTaX, AAHHBIX H
HaOJIFOICHUSX, OTHOCALIHMXCS K (PU3HUECKUM SIBICHUSIM,
® BBIIBIATH NPUYHHHO--CIIEACTBEHHBIE CBA3HM MPHU H3YUEHHU (PU3NUECKUX SIBICHUN U
NPOIIECCOB, [I€IaTh BBIBOABI C HCIOJNB30BAHHEM JEAyKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOUEHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3X (PU3MUECKUX BEIUYUH;
®  CaMOCTOSATEIBHO BBIOMPATh CrIOCO0 perieHus yueOHoH Gr3nuecKoil 3a1auu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIIeHHs, BbIOOp Hambojee MOAXOASIIEr0o C Y4YETOM
CaMOCTOSITENIHO BBIIEJICHHBIX KPUTEPHEB).
Ba3oBble nccneqoBaTe/ibCKHe 1eHCTBUS !
®  HCIOJIB30BAaTh BOMPOCH! KaK MCCIEIOBATENbCKUIA HHCTPYMEHT ITO3HAHMS,
® IPOBOAUTBH IO CAMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECTIOXKHBIN (PU3NMIECKHIt
SKCIIEPUMEHT, HeOObIIOe HCCIeJOBaHNe (PHU3UIECKOTO SBJICHHS,
® OILCHMBATh Ha MPUMEHMMOCTb M JAOCTOBEPHOCTh MH(POPMALIMIO, TOJYUEHHYIO B XOIe
UCCJICIOBAHMS UJTH SKCIIEPUMEHTA,
e camoctosTenbHO  (popmynupoBaTte 0000IIEHHST W BBIBOABI MO  pPe3ysibTaTaM
MPOBENEHHOTO HAOIFOAEHUS, OIIBbITA, UCCIIEAOBAHMS,
® POrHO3MPOBATh BO3MOXKHOE JalIbHEMHIIEe pa3BUTHE (PH3HMUECKUX MPOLIECCOB, a TAKXKe
BBIIBUTaTh MPEATIONIOKEHUS 00 X Pa3BUTHH B HOBBIX YCJIOBHUSX U KOHTEKCTAX.
Pabora ¢ undopmanueii:
® IPUMEHATh PA3JIUYHbIE METOIbl, MHCTPYMEHTBI M 3ampOoChl NMPU TMOUCKE U OTOOpE
UH(pOPMALUY WK TAaHHBIX C YIETOM MPEUIOKEHHON yueOHOM pusnyeckol 3anaqmy;
¢ AHAJIM3MPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHOOPMALIHIO Pa3THYHBIX
BUIOB U (JOPM MPEICTABICHUS,
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CaMOCTOSITEJIbHO BBIOMPATh ONTHMAaJbHYIO (popMy mpencrasierus WHPOpMaLUu U
WUTIOCTPUPOBATh pELIaeMble 3aa4l HECIOXXHBIMH CXEMaMH, JuarpaMMaMiy, WHOU
rpaduKoi U X KOMOMHAIIUSMH.

KomMmyHuKaTHBHbBIe YHUBepcAJbHbIe YueOHble JeiicTBUS:

B Xoze oOCykaeHHs yueOHOro Marepuaja, pe3yJbTaTOB JIadOpaTOPHBIX padoT u
MPOEKTOB 3a7[aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOW TeMbl U BbICKA3bIBATh UIIEH,
HalleJIeHHbIC HA PELICHUE 3aJa4H U TIOAepIKaHe OJ1aroKeaaTebHOCTH OOIIeHH S,
COMOCTAaBJISITH CBOM CYXKIAEHUsST C CYXKIEHUSIMH JAPYTHX YYaCTHUKOB JHAJIOra,
O0OHapy»KUBATh PA3JIUNUME U CXOICTBO MO3HLIHUIL;

BBIPAKaTh CBOK TOYKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOMUYHO  TPEACTABISTH  PE3YJNbTaThl  BBIMOJHEHHOrO  (DU3UYECKOrO  OIbITa
(oKCTIepuMeHTa, UCCIIeIOBAHMS, TIPOEKTA);

MOHUMATh U UCTIOJIb30BATh IPEUMY IIECTBA KOMAaHIHON U MHIAWBHUIY AJTbHON PaboThI pu
peleHNH KOHKPETHOH (PU3NIECKOH POOIeMBT,

NPUHUMATh LEJIM COBMECTHOW JesTeIbHOCTH, OPTaHHU30BBIBATH MEHCTBHS MO €6
IOCTHXKEHHUIO: PACIPENeNsaTh POSH, 0OCYKIaTh MPOLECCHl U Pe3yJIbTaTbl COBMECTHOI
paboTel, 0000IIaTh MHEHHST HECKOJIBKUX JIFOJICH;

BBIMOJHATbL CBOK 4HacThb PabOThI, AOCTHUras KAa4eCTBEHHOIO pe3yJbTaTa MO CBOEMY
HATPABJIEHUIO U KOOPIUHUPYSI CBOU AEUCTBUS C APYTHMH YI€HAMH KOMaHIbI,
OLIEHHBAThH KAYECTBO CBOErO BKJIaAa B OOIIUI MPOAYKT MO KPUTEPHSIM, CAMOCTOSITEIbHO
c(hOpMyTHPOBAHHBIM YUYAaCTHUKAMU B3aUMOEHCTBUS.

PerynsiTuBHBIe YHHBepcaJbHbIe YUeOHbIe AeHcTBHUS

Camoopranmn3anus:

BBISIBJIATH MIPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHTYalHsX, TPEOYIOINX ISl PELICHUs
(bU3NIECKIX 3HAHMIA,

OPHUEHTHPOBATHCSI B PA3IMYHBIX NOAXOAAX NPUHATHS pPEUICHUH (MHIUBUAYAJIbHOE,
NPUHATHE PEIIEHHsI B IPYTIIE, IPUHITHE PEIICHUI rPpy o),

CaMOCTOSITEJIbHO COCTABJISITh QJTOPUTM pELIeHUs] (PU3UUECKON 3ajJauu WU IUIaHa
HCCIIEIOBAHUA C Y4YETOM HMEIOIIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH MPEAJIaraeMble BAPHAHTHI PEIICHUIT;

nenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

CaMOKOHTPO.Ib, JMOLMOHAJIBHBII HHTEJLIEKT:

JaBaTh aACKBATHYIO OLEHKY CUTYaLMH U MPEAJIaraTh IJiaH €€ N3MEHEHHS,

OOBSICHATD IPUUMHBI TOCTHKEHHS (HEIOCTIKEHHSI) Pe3yJIbTATOB IEATEIbHOCTH, 1aBaTh
OLIEHKY TPHOOPETEHHOMY OIIBITY,

BHOCHUTb KOPPEKTUBBI B IEATEILHOCTD (B TOM YHUCIIE B XOJ BBIMOJIHEHUS (PU3UIECKOTO
UCCIICIOBAHHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHBIIUXCS
CUTYAIHi, YCTAHOBJICHHBIX OIINOOK, BO3HUKIIUX TPYAHOCTEHH,

OLIGHUBATbh COOTBETCTBHE PE3yJIbTATA LIEIH U YCIOBHUSIM,

CTaBUTH CeOs1 HA MECTO APYTrOoro 4eJoBeKa B XOJe CIOpa WM AUCKYCCHM Ha HAyUHYIO
TE€MYy, TIOHUMaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY IPyTOTO;,
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NPU3HABATH CBOE MPABO HA OMMOKY MpH peumeHud (U3NYECKUX 3amad WIH B
YTBEPKACHUSAX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYIroOro.

HPEAMETHBIE PE3YJIbTATDBI

K koHiy oOyuenus B 7 KJacce NpenIMETHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE IOJUKHBI

OTpakaTh CHOPMUPOBAHHOCTD Y OOyHAIOLTUXCS YMEHHIH:

UCIOJB30BATh TOHATHS. (PU3MYECKHE U XUMHYECKHE SIBJICHUS, HaONIOIeHHE,
SKCIIEPUMEHT, MOIENb, THIIOTE3a, €AMHULBI (PU3NUECKUX BEJUYHH, aTOM, MOJIEKYJIa,
arperaTHble COCTOSIHHSI BelecTBa (TBEpAOE, KHUAKOE, ra3000pasHOe), MEXaHUYECKOe
OBWKEHHE  (PaBHOMEPHOE, HEpPaBHOMEpPHOE,  NPSMOJMHEHHOE),  TPaeKTOpHs,
paBHOAEWCTBYOmAs cwia, aedopmanus (ympyras, IJIaCTUYECKas), HEBECOMOCTb,
COOOLIAIOIUECS COCYIBI,

pasiu4ath siieHus (auddys3us, TemIOBOe IBIKEHHE YaCTUIl BEIECTBA, PABHOMEPHOE
IBW)KEHUE, HEPABHOMEPHOE IBH)KCHHE, MHEPLHsS, B3aUMOIEHCTBHE TeJ, PABHOBECHE
TBEPIBIX TEJ C 3aKPETUIEHHON OCBIO BPAICHUs, ITepeaaya JaBICHUs TBEPABIMU TEIAMH,
KUIKOCTSIMH M ra3aMd, aTtMoc(epHOe MAaBlieHHE, IUIABaHHE TEJ, NPEBPALICHUS
MEXaHUYECKOW SHEPTHH) IO OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
IEMOHCTPHUPYIOIINX JaHHOE (pU3HUIecKoe SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3YUEHHBIX (PU3MUECKUX SIBJICHUI B OKPYIKAIOIIEM MUPE, B
TOM 4Hucle (U3NYECKUE SIBICHUS B TPUPOAE. NMPUMEPHI IBIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B >KMBOM M HEXUBOW IPUPOAE, NEHUCTBHE CUJIbI TPEHUS B IPUPOAE U
TEXHHUKE, BIHMSHHE aTMOC(HEPHOrO NaBJICHWS HAa JKUBOW OpPraHM3M, IUIaBaHUE PbIO,
pBIYard B TEJIE€ HYEJIOBEKa, MPH 3TOM NEPEBOIUTH MPAKTUYECKYIO 33/a4y B y4eOHYyIO,
BBIJIEJIATD CYIIECTBEHHBIE CBOHCTBA (PU3HAKK) (PU3NUECKUX SIBJICHUH;

OTIMCBIBATh M3YYEHHBIC CBONCTBA TeN U (PH3MUECKUE SBICHUS, HCIIONB3Ysl (PU3NIECKUE
BEIMYNHBI (Macca, 00BEM, IUIOTHOCTH BELIECTBA, BPEMS, MyTh, CKOPOCTb, CPENHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC TeJla, CHJIa TPEHUS, NaBjeHne (TBEPAOro
TeJa, JXKUIKOCTH, Ta3a), BHITAJIKHBAMOINAS CHJIA, MEXaHH4Yeckas paboTa, MOIIHOCTB,
IUIEYO CHJIBI, MOMEHT CHJbI, KO3((QHUMEHT mONe3HOro neHCTBHS MEXaHH3MOB,
KMHETHYECKasl W TOTEHIUAJbHAS SHEPTHsl), NMPU OINMUCAHWU MPABUJIBHO TPAKTOBATH
(U3NYECKHI CMBICI HCIIOJIB3YEMBIX BEJIMUHH, UX 0003HAYEHHS 1 €IUHUIIBI (PU3HMIECKUX
BEJIMYMH, HAXOAWUTb (POPMYJIBL, CBA3BIBAIOIIME MAHHYIO (PU3MUYECKYIO BEJIHYHHY C
OPYTUMHU BEJIWYMHAMH, CTPOUTH TrpadUKd H3yUEHHBIX 3aBHUCUMOCTEH (PU3MUecKux
BEJIMYHH;

XapaKTepPU30BaTh CBOMCTBA TN, PU3NUECKUE SBJICHHUS U MTPOLIECCHI, HCIIONIB3Y Sl TPaBHIIA
CJIOXeHUs CHIT (BIIOJIb OMHOM MpsiMoit), 3akoH ['yka, 3akoH Ilackas, 3akoH Apxumena,
MPaBWJIO paBHOBecHs pbrdara (OJioKa), «30JI0TOE TMPABWIIO» MEXAaHWKH, 3aKOH
COXpPaHEHHsT MEXaHMYECKOW SHEPruH, NMPH 3TOM AaBaTh CJIOBECHYIO (POPMYyIHPOBKY
3aKOHA U 3aIMCHIBATh €r0 MaTEMATUYECKOE BBIPAKEHHE,

OOBSICHATD (PU3MUECKUE SBJICHUS, TPOLIECCHI K CBOWCTBA TEJI, B TOM YHCJIE 1 B KOHTEKCTE
CUTyallMii  TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIIBIATH  NPUYHHHO-
-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX LIaroB ¢ OMopoi Ha 1—
2 W3YyYEHHBIX CBOHCTBa (DU3MYECKUX SBJICHHUH, (QUIHUECKUX 3aKOHA WM
3aKOHOMEPHOCTH,
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pemarb pacuéTHble 3amadyd B 1-2 neHCTBHA, WCHOJB3Ys 3aKOHbI U (POpMyJIb,
CBSI3BIBAIOINME (PU3NUECKHE BETMUMHBL HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a4H 3aITHChIBATD
KpPaTKoe YCIOBHE, TNOACTABIIATH (PU3MUECKHE BETUYMHBI B (POPMYyJIBI M NPOBOAMTH
pacuéThl, HAXONWUTh CIPABOYHBIE [AHHBIE, HEOOXOAMMBbIC Ui PELICHUs 3aaad,
OLICHUBATh PEATUCTUIHOCTb MOJTyUEeHHOH (PH3HUECKON BEJIUINHBI,

pacro3HaBaTh MPOOIEMbI, KOTOPBIE MOJKHO PEIIUTh MPH MOMOIIH (PH3UUECKUX METOIIOB,
B OINHCAHWU HCCJICAOBAHUS BBIIENATh IMPOBEPSIEMOE NPEANOIOKEeHHe (TUIOTE3Y),
pa3nu4aTh W UHTEPIPETUPOBATH MOJYUYEHHBIH Pe3yJbTaT, HAXOAWTh OMIMOKH B XOAE
OIbITA, JI€JIaTh BBIBOJIBI I10 €r0 pe3yjbTaTaM;

MPOBOIUTH OMBITHI 110 HAOMIOACHHUIO (PU3MUECKUX SBJICHUH WM (PU3HMUECKUX CBOMCTB
Telx. (OpMYJHPOBATH NPOBEPSEMBIE MPEONOJIOKEHHsT, COOUpaTh YCTaHOBKY W3
NPEIJIOKEHHOTO 000PYIOBAHUS, 3aIIUCHIBATh XO/ ONbITa U (POPMYITMPOBATEH BHIBOJIBL,
BBITIOJIHATD MPSIMbIE U3MEPEHUsSI PACCTOSIHUS, BPEMEHH, MacChl Tesa, 00b&éMa, CHIIBI U
TEMIIEPaTypbl C UCIIOJIb30BAHHEM aHAJIOTOBBIX M IIM(POBBIX MPHOOPOB, 3aMUCHIBATH
NOKa3aHUs MPUOOPOB € YUETOM 3aJaHHOH aOCOIIOTHOH MOTPEIIHOCTH U3MEPEHUN;
MPOBOIUTH HCCIIEAOBAHHE 3aBUCUMOCTH ONHOH (PU3NYECKOH BETMYHHBI OT IPYToH ¢
UCTIOJIb30BAHUEM NPSMBIX U3MEPEHUH (3aBUCHMOCTH IyTH PABHOMEPHO JIBUXKYLIETOCS
TeJla OT BPEMEHU JABIIKEHUS Teja, CUJIbl TPEHUsI CKOJIbXXEHMs OT Beca Tesa, KauecTBa
00paboOTKM TIOBEPXHOCTEH Tel W HE3aBUCUMOCTH CUJIBI TPEHHUS OT IUIOMAAH
CONPUKOCHOBEHMSI T€JI, CHJIbl YIPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BbITAJIKUBAIOLIEH
cuibl OT OOBEMA TOrPYyKEHHOH YaCTH Tejla W OT IUIOTHOCTH JKHIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Te€Ja, OT TJyOHHBL, Ha KOTOPYIO IOTPYXKEHO TeJO,
yCJIOBUI TUIAaBaHUWs TeJ, YCIOBUI pPaBHOBECHs pbluara M OJIOKOB), y4acTBOBATH B
IUIAHUPOBAaHUM y4eOHOro UCCIENOBaHMS, COOMpaTh YCTAHOBKY U BBIIOJHATH
U3MEPEHUs], CleNysl MPeIIOKeHHOMY IUIaHy, (PMKCHPOBATh Pe3yJIbTaThl IONTyYEHHON
3aBHCHMOCTH (PH3UUECKUX BEJTUYHH B BU/IE MPEIIOKEHHBIX TaOJIHI ¥ rpad kOB, NeaTh
BBIBOJIbI 110 pe3yJIbTaTaM HUCCIIEOBAHMUS,

NPOBOIUTH KOCBEHHbIE H3MEPEeHHMs (PH3MUYECKHUX BEJMYMH (TUIOTHOCTH BELIECTBA
KUAKOCTM U TBEPAOro Teja, CUJa TPEHUs CKOJbXEHMs, MaBJeHHE BO3/yXa,
BbITAJIKMBAIOIIAsl CHUJa, JAEHCTBYIOLlAas Ha TMOrPYKEHHOE B JKUAKOCTb Telo,
K03(pPUIMEHT MOJE3HOro AEHCTBUS MPOCTBIX MEXAHM3MOB), CIENys MPEJIOKEHHON
WHCTPYKLMU: TIPU BBITIOJHEHUN U3MEPEHUI cOOUPATh HKCIIEPUMEHTATIBHYIO YCTAaHOBKY
U BBIUUCJISITh 3HAU€HHE HCKOMOM BEJIUUNHBI,

coOmonaTe mpaBWJIa TEXHUKH Oe3omacHocTH mpu  padore ¢ nabopaTopHBIM
obopyaOBaHHEM;

yKa3blBaTh TNPUHLOUIBI JEHCTBUA TNPUOOPOB M TEXHHYECKHX YCTPOHCTB. BECHI,
TEPMOMETP, TUHAMOMETP, COOOINAOLINECS COCYAbl, OapOMeTp, pblYar, MOABIKHBIA U
HETIOJBIIKHBINA OJIOK, HAKJIOHHASI IIOCKOCTB;

XapaKTepPU30BaTh TNPHHLIMIIBI JEHCTBUS HM3YYEHHbIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOpPOW Ha WX OMUCaHHWA (B TOM YHCIE. MOIIIUIHHUKH, YCTPOHCTBO
BOZIONIPOBOAA, THUAPABIMYECKHUM Ipecc, MaHOMETP, BBICOTOMEp, MOPLIHEBON HAacoC,
apeoMeTp), UCTOJb3ys 3HAHUA O CBOHCTBAaX (PU3NUYECKHUX SIBICHUH U HEOOXOIHUMBIE
(u3nUecKkre 3aKOHBI U 3aKOHOMEPHOCTH,

NPUBOAUTH TPUMeEPHl (HAXOAWTH HWH(POPMALMIO O TpPUMeEpax) MPAKTHUECKOro
UCTIOJIB30BAaHUST (PU3MUECKUX 3HAHUM B MOBCEAHEBHOH JKU3HU U OOeCreveHust
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Oe30macHOCTH TpU OOpalleHuu ¢ NpudopaMM M TEXHUYECKHMMU yCTPOHCTBAMH,
COXPaHEHHs 3I0pOBbsi M COOJFOACHHS HOPM OKOJIOTUYECKOrO TIOBEACHUS B
OKpy KarouleH cpeae,

OCYIIECTBJIATh OTOOP HCTOYHMKOB HH(pOpMauuu B HHTepHETE B COOTBETCTBUH C
3a/1aHHBIM [TOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUN U MyTEM CpaBHEHMUSI
PA3NIUYHBIX HCTOUYHHKOB BBIAEJSATh HH(POPMALIHIO, KOTOPAst SIBJSIETCS MPOTHBOPEUNBOIM
WJIA MOXET OBITh HEJOCTOBEPHOMH,

UCIIOJIB30BATh MPH BBIMOJHEHUH YUeOHBIX 3aJaHUH Hay4HO--TIOMYJIAPHYIO JUTEPATYPY
(U3NIECKOTro ConepKaHus, CIIPAaBOYHBIE MAaTEPUAIIbI, peCypchl ceTH UHTepHeT, BlaaeTh
npuéMaMH KOHCIIEKTHPOBAHUSI TEKCTa, MpeoOpa3oBaHuss WHPOpPMALUK U3 OTHOU
3HAKOBOW CUCTEMBI B APYIYIO,

co3naBaTh COOCTBEHHBIC KPATKHE NMHCbMEHHBIE W YCTHBIE COOOIIEHHsT Ha OCHOBE 2-3
UCTOYHUKOB MH(OpMALUH (PU3NIECKOTO COAEPIKaHUs, B TOM YHCIe MyOJIMIHO AeaTh
KpaTkue cOOOIICHUST O pe3ysIbTaTax MPOEKTOB WM YUEeOHBIX MCCICIOBAHUH, IPU STOM
rpaMOTHO HCHOJNB30BAaTh HM3YYEHHBIH MOHATUHHBIA ammapaTt Kypca (U3HKH,
CONpPOBOKIATh BBHICTYIIJIEHUE MPE3eHTaLIUENH;

NPU BBITIOJIHEHUH y4e€OHBIX MMPOEKTOB M UCCICAOBAHUI pacrpeneisiTb 00s3aHHOCTH B
rpyIIe B COOTBETCTBUM C ITOCTABJIEHHBIMU 33/1a4aMHu, CJIE€AUTD 3a BBIMOJHEHUEM IJ1aHa
OeHCTBUH, aNeKBAaTHO OLEHMBATh COOCTBEHHBIH BKJAX B [IESITEIbHOCTb TPYIIIH,
BBICTPANBaTh KOMMYHMKATHUBHOE B3aUMOENCTBIE, YUUTHIBAsI MHEHHE OKPY KArOIIHX.

K koHiy oOyuenus B 8 kJjiacce mpenMeTHBIC pe3yJIbTaThl HA 0a30BOM YPOBHE IOJUKHBI
OTpakaTh CHOPMUPOBAHHOCTD Y OOYHAIOLTUXCS YMEHHIH:

UCIIOJIb30BATh TOHITHS. Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE ABIKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHMSI BEINECTBA, KPHCTAJUIMUYECKUe W aMmopdHbIe Tela,
HACBIIIEHHBIH M HEHACBILICHHBIH Map, BIAKHOCTh BO3JyXa, TEMIIEPATypa, BHYTPEHHSS
SHEPTrUsl, TEIJIOBOM ABUIaTelb, SJIEMEHTAPHBIN 3JEKTPUUECKUN 3apsi, IEKTPUUECKOe
1oJie, IPOBOJHHUKH U AUSJIEKTPUKH, TOCTOSIHHBIHN 3JIEKTPUIECKII TOK, MArHUTHOE TIOJIE;
pa3nuyath siBJIEHUS (TEIUIOBOE pACIIMPEHHE M C)KaTHe, TEeIUIoNepenava, TeIruioBOe
paBHOBECHE, CMa4yMBAaHHWE, KaMWUISIPHBIE SBJICHUS, WCHApEHHe, KOHICHCALHs,
TUIABJICHHUE, KpucTtajum3auust  (OTBepACBaHME),  KUIEHHE,  TeIUlonepenaya
(TEeTIONPOBOAHOCTh, KOHBEKLHS, H3JIyUYEHHUE), HJICKTPU3ALMs Tell, B3aUMOJCHCTBHE
3apsAAOB, NEHCTBHS SJEKTPUYECKOrO TOKA, KOPOTKOE 3aMBbIKAHHME, B3aMMOJACHCTBHE
MarHUTOB, ACHCTBHE MATHUTHOTO IOJII HA NMPOBOAHHMK C TOKOM, 3JIEKTPOMAarHUTHAs
UHAYKIUS) 1O ONHCAHWI0 HX XapakTEePHbIX CBOMCTB M HAa OCHOBE OIBITOB,
IEMOHCTPHUPYIOIINX JaHHOE (pU3HUecKoe SBICHHE,

pacro3HaBaTh NPOSIBICHUE U3YUEHHBIX (PU3MUECKUX SIBJICHUI B OKPYKAIOIIEM MUPE, B
TOM 4Hcle (HU3HUECKUe SBJICHUS B TPUPOAE. TOBEPXHOCTHOE HATSKEHHE U
KalMWULIPHBIE SIBJICHHUST B TPHUPOAE, KPUCTAJUIBI B mpupozae, uanydeHue CouHIa,
3aMep3aHre BOAOEMOB, MOpPCKHe Opu3bl, OOpa3oBaHHE POCHL, TYMaHa, WHEs, CHETa,
3JIEKTPUYECKHE SIBICHUS B aTMOC(epe, IIeKTPUIECTBO KUBBIX OPIraHU3MOB, MATHUTHOE
noJie 3emitu, Apeid momoCcoB, POk MATHUTHOTO TOJIS AJIS )KM3HH Ha 3eMile, TIOJSIPHOE
CUSIHHE, TIPU 3TOM TMEPEBOAMTH INPAKTUUECKYIO 3a1ady B Y4eOHYI0, BBbIIENATH
CYLIECTBEHHbIE CBOWCTBA (MTPU3HAKH) (PU3UUECKUX SBIICHHIA;

OTIMCHIBATh M3YYECHHBIC CBONCTBA TEN U (PH3MUECKUE SBICHUS, HCTIONB3Ysl (PU3NIECKUE
BEJIMYUHBI (TEMIIEpPaTypa, BHYTPEHHSSI 3HEPIUs, KOJHYECTBO TEIUIOTHI, YJeIbHas
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TEIUIOEMKOCTb  BEILIECTBA, YyJAENbHAs TEIUIOTa IUIABJI€HUs, VyAeJIbHAas TEIUloTa
napooOpa3oBaHus, yAeNbHAs TEIUIOTa CrOPaHHs TOIUIMBA, KOA(PQPUIHMEHT MOJE3HOrO
JENUCTBUsl TEIUIOBOM MAllMHBI, OTHOCUTEJIbHAS BJIAXXHOCTb BO3[yXa, BJIEKTPUYECKUN
3apsif, CUjla TOKA, SJIEKTPUYECKOE HAMPSKEHHUE, COIPOTUBJIEHUE TPOBOIHUKA, YIEJIbHOE
COTPOTHUBJICHUE BEIECTBA, Pa00Ta U MOLTHOCTh 3JIEKTPUIECKOTO TOKA), IIPH ONMUCAHUU
NPaBUIBHO TPAKTOBATH (PU3NUECKHI CMBICIT UCIOJB3YEMbIX BEJIUYHH, O003HAYCHHS U
€AMHULBl (U3NYECKUX BEJMYMH, HAXOAWTb (OPMYJBL, CBS3BIBAIOIIUE JAHHYIO
($U3NYECKyI0 BENIWYMHY C JOPYTHMH BEIMYHMHAMH, CTPOUTH TpaduKyd H3YUEHHBIX
3aBUCHMOCTEN (PU3NUECKUX BEJIMUNH,

XapaKTepU30BaTb CBOWCTBA TeJ, (PU3MYECKHE SIBICHUS M IPOLECCHL, HCIIONb3Ys
OCHOBHBIE IIOJIOXKEHUSI MOJIEKYJISIPHO--KUHETHYECKOW TEOPUU CTPOEHUs] BEIleCTBa,
MPUHIUI CYTIEPTIO3ULINH TToJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHHs 3apsiaa,
3akoH Oma anis yuacTka uend, 3akoH Jxoyns—JIeHua, 3aK0H COXpaHEeHUs SHEPTUH, NPU
5TOM [1aBaTh CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIMUCBIBATH €r0 MaTeMaTHYECKOe
BBIPAXKCHUE,

OOBSICHATD (pU3MUYECKHE TPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyauui MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJIATD
NPUIHUHHO-CIICICTBEHHbIE CBS3H, CTPOUTHh OOBSCHEHHWE U3 1—2 JIOTHYECKUX LIaroB ¢
OTIOpOi Ha 1-2 M3yUEHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, (PU3NUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTE,

pemarb pacuéTHble 3amauyd B 2-3 NEHCTBHSA, WCHOJB3Ys 3aKOHbI M (POpMyIb,
CBSI3BIBANOINME (PU3NUECKHE BETMUNHBI. HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a4H 3aITHChIBATD
KPaTKOe YCJIOBHE, BBIABISATH HENOCTATOK NAHHBIX JJIsI PEIIEHHs 3ajadd, BbIOUPAThH
3aKOHBI U (POPMYJTbI, HEOOXOIUMBIE [UTSI €€ PEIICHHUS, TPOBOIUTH PACUETHI M CPABHUBATH
NOJIy YeHHOE 3HaUeHHEe (PU3NIECKON BETMUYHUHBI C H3BECTHBIMH JaHHBIMH,

pacro3HaBaTh MPOOIEMbI, KOTOPBIE MOKHO PEIIUTh MPH MOMOIIH (PH3UUECKUX METOIOB,
UCIIOJIB3ysl ONHUCAaHUE HCCIENOBAHUS, BBIIENIATh IPOBEPAEMOE MNPEANONOKEHUE,
OLEHUBATh NPABUJILHOCTD MOPsIIKA IPOBEICHUS HCCAEAOBAHMSA, AE€NATh BbIBOABL,
MPOBOIUTH OMBITHI 110 HAOMIOACHUIO (PU3MUECKUX SBICHUH WM (PU3MUECKUX CBOMCTB
Ten (KanmWusIpHBIE SIBJICHUS, 3aBUCUMOCTb MJABIEHHSI BO3IyXa OT ero o0béMa,
TeMIEPATyPrl, CKOPOCTH MPOLIECCa OCTBIBAHUS U HAIPEBAHUS MPU U3JIyYEHUH OT L[BETa
u3nayvarmed (MOrJoaroIiel) MOBEPXHOCTH, CKOPOCTh HCHApEHHs BOABI  OT
TeMIEPaTypel KUAKOCTU U IUIOWAAM €€ TMOBEPXHOCTH, OJJEKTpU3alMs Tel U
B3aUMOJICICTBUE BJIEKTPUYECKUX 3apsO0B, B3aUMOACHCTBUE MOCTOSIHHBIX MAarHUTOB,
BU3YyaJIN3aL1sl MATHUTHBIX MOJIEH NOCTOSSHHBIX MarHUTOB, NEHCTBHU MAarHUTHOTO MOJIS
Ha MPOBOJHHMK C TOKOM, CBONCTBA 3JIEKTPOMArHuTa, CBOWCTBA 3JIEKTPOABHUIATENs
MOCTOSTHHOTO TOKa): (hOpMYyJIUPOBATh TMPOBEPSEMbIe MPENMONOKEHHs, COOUPaTh
YCTAaHOBKY U3 TPEMJIOKEHHOr0 OOOpYIOBAaHHUS, ONHCHIBATD XOI ONbITA U
(bopMyIHPOBATH BHIBOABI,

BBIMIOJIHATD MPSIMbIE U3MEPEHMST TEMIEPATYPhl, OTHOCUTENBHON BJIAXKHOCTH BO31yXa,
CHJIBI TOKA, HANPSDKEHUS C HCIOJIb30BAHWEM AaHAJOTOBBIX MPUOOPOB M AATYHKOB
($U3NYECKNX BEUYMH, CPABHUBATH pE3YJIbTATBl HM3MEPEHUH C Y4YETOM 3a/aHHOU
abCOIIOTHON MOTPELTHOCTY;

MPOBOIUTH HCCIIEOBAHME 3aBHUCUMOCTH ONHOH (PM3NYECKOH BEIHMYHHBI OT IPYToH ¢
UCTIOJIb30BAHMEM TPSMBIX M3MEPEHUH (3aBUCUMOCTH COMPOTHBJICHUS] MPOBOIHHUKA OT
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€ro JUIMHBI, TUIOLIAIN MOMEPEYHOr0 CEUEHUS] U YAEJBbHOTO COMPOTHUBIICHHS BELIECTBA
MPOBOJHHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOIHUK, OT HATIPSKEHUST HA IPOBOIHHKE,
HCCJIEZIOBAHUE TIOCJIEOBATEIPHOTO U TAPAJUIEIbHOTO COSTUHEHWH IMPOBOIHUKOB):
TUTAHUPOBATh UCCIIENOBaHUE, COOMPATh YCTAHOBKY W BBIMOJHSTH U3MEPEHUs, CIEAYs
NPEIJIOKEHHOMY IIJIaHy, (PUKCUPOBAThH PE3YJIbTAThI IMOJyUYEHHON 3aBUCHIMOCTH B BUJIE
Tabnui 1 rpauKOB, JeNaTh BBIBOIBI IO PE3YJIBTATAM UCCIICAOBAHUS,

NPOBOAUTH KOCBEHHBbIE M3MEpeHHs] (U3MUECKHX BEIMYUH (yAebHas TEIIOEMKOCTb
BEIIIECTBA, COMPOTHBIIEHHE MMPOBOIHUKA, pabOTa M MOIIHOCTb 3JIEKTPHUYECKOT'O TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh SKCIEPUMEHTAIBbHYIO YCTaHOBKY, CIEAys
NPEeIOKEHHON MHCTPYKLUH, ¥ BBIYUCISITh 3HAUEHHE BEJTHUUHBI,

coOmonaTe mNpaBHJIa TEXHUKH Oe3omacHocTH mpu  padore ¢ nabopaTopHBIM
o0opyaOBaHHEM;

XapakTepu30BaTh MNPUHLMUIBI [JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHHYECKHX
YCTPOMCTB C OMOPOH Ha WX OMHUCaHUs (B TOM YHCJE. CHCTEMa OTOIUICHHS JIOMOB,
THTPOMETP, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETYHK JJIEKTPHUECKON
SHEPruM, BJIEKTPOOCBETUTENbHBIE MNPHOOPBI, HArpeBaTEIbHBIE 3SJIEKTPONPUOOPHI
(IpuMepeI), 3NMEKTPUYECKHE MPENOXPAHUTENH, 3JIEKTPOMATrHUT, 3JIEKTPOIABUTATEND
MOCTOSIHHOTO TOKa), HCIIONB3ysl 3HAHUS O CBOHCTBaX (M3MYECKUX SBJICHUH U
HeoOXonuMble (PU3NIECKUE 3aKOHOMEPHOCTH,

pacmo3HaBaTh MPOCTbIE TEXHHUECKHE YCTPOHCTBA U H3MEPHUTEJbHBIE NPUOOPHI IO
CXeMaM U CXEMATHYHbIM PHCYHKaM (SKHIKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETP,
THTPOMETP, ABHUraTesb BHYTPEHHETO CTOPAHHs, JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI 3JIEKTPHUYECKUX LeTel ¢ MOCIEeNOBATENbHBIM U MapauIeIbHBIM COSTUHEHHEM
3JIEMEHTOB, Pa3jiNyas yCJIOBHbIC 0003HAYEHHS HIIEMEHTOB 3JIEKTPUIECKUX LETIeH;
NPUBOAUTH TPUMEPHl (HAXOAWTH UWH(POPMALMIO O TpPUMepax) MPAKTHUECKOrO
UCTIOJIb30BAHUST (PU3MUECKUX 3HAHUM B MOBCEAHEBHOH JKU3HU JUIsl OOECIeyYeHHUs
0e30macHOCTH TpU OOpalleHuu ¢ NpudopaMM M TEXHUYECKHMMHU yCTPOHCTBAMH,
COXPaHEHHs 3I0pOBbsi M COOJIOACHHS HOPM OKOJIOTUYECKOrO TIOBEACHUS B
OKpy KarouleH cpeae,

OCYIIECTBIIATD MOUCK NHPpOpMAIUU (PU3UUECKOro coaepkanus B UHTepHeTe, Ha OCHOBE
UMEIOLINXCS 3HAHUHA M MyTEM CPABHEHHUS OTMOJHHUTENIbHBIX HCTOYHHUKOB BBIACISITDH
UH(POPMALIUIO, KOTOPAst SBJISIETCS] MPOTUBOPEYUBOI HIIH MOXKET OBITh HETOCTOBEPHOM;
UCTIOJIB30BATh MPH BBIMOJHEHUH YUeOHBIX 3aJaHUH Hay4HO--TIOMYJIAPHYIO JUTEPATYPY
(H3NIECKOTro COnepKaHus, CIIPAaBOYHBIE MATEPUAIIBI, peCypChl ceTH UHTepHET, BlaaeTh
npuéMaMH KOHCIIEKTHPOBAHUSI TEKCTa, MpeoOpa3oBaHuss WHPOpPMALUK U3 OTHOU
3HAKOBOW CHCTEMBI B APYIYIO,

co3naBaTh COOCTBEHHBIE IMHUCBbMEHHBIE M KpAaTKHE YCTHBIE COOOIIeHus, o00oO0mmas
UHPOPMALUIO U3 HECKOJbKUX HMCTOYHHKOB (PU3MYECKOrO COAEpIKaHUS, B TOM HYHCIIE
nyONMMYHO  TMPEACTABISATH  PE3yJbTaThl MPOGKTHOH WM HCCIEeNOBATEIbCKON
IeSTeNbHOCTH, MPU 3TOM IPaMOTHO HCIOJIb30BAaTh M3YUYEHHBIH MOHATHHHBIN amnmapaT
Kypca (pU3UKH, COMPOBOXKIATH BHICTYTUICHUE MPE3CHTALIUEH;

NPU BBIMOJHEHNH Y4YeOHBIX TNPOEKTOB M HCCIENAOBAaHMNA (PU3NYECKHX TPOLIECCOB
pacmpenenaTb OOsI3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABJIEHHBIMH 3aJadaMH,
CIEOUTh 32 BBINOJHEHHEM IUIaHA JEHCTBUH W KOPPEKTUPOBATb €ro, aaeKBaTHO
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OLCHUBATH COOCTBEHHBII BKJIaQ B ACATCIIBHOCTD I'PYIIIIbI, BBICTPAaNBaTb
KOMMYHHKAaTUBHOC BSaHMOHeﬁCTBHe, MPOABJIAA TOTOBHOCTDL pa3peilaTb KOH(I)J'II/IKTBI.

K koHiy oOy4enns B 9 kJjacce mpenMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE JOJUKHBI
OTpakaTb CHOPMUPOBAHHOCTD Y OOyHAIOLTUXCS YMEHHIA:

UCIIOJIB30BAaTh MOHATHUS. CHCTEMa OTCU€Ta, MaTrepuajbHas TOYKA, TPAEKTOPHs,
OTHOCHTEJIBHOCTb MEXAaHUYECKOTO IBWKEHUS, nedopmanus (yrnpyras, IacTHIecKast),
TPEHUE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb U MEPEerpys3KH, LEHTP
TsDKECTH, abCONIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPHOrO Tejla, PaBHOBECHE,
MeXaHWYeCKue KoseOaHus ¥ BOJHBL, 3BYK, MH(QPa3ByK U  YJIbTPA3BYK,
3JIEKTPOMATHUTHBIC BOJIHBI, IIKAJa 3JIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
IAJIbHO30PKOCTb, CHEKTPbl HCIYCKAaHUs W TOIJOLIeHus, anbpa-, 0era- u ramMma-
U3JIy4€HUs, U30TOIBL, 7iepHas SJHEPreTHKa,

pasnuyath siBJIE€HUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSMOJIMHEHHOE IBIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBI)KEHUE, CBOOOTHOE A eHIe TeJ, PABHOMEPHOE
IBIKEHUE 110 OKPYXXHOCTH, B3auUMOJEHCTBHE TeJ, PEaKTUBHOE [IBUJKEHUE,
KosebaTenpbHOe ABWKEHHE (3aTyXamIlue M BBIHY)KACHHbIE KOJIeOaHHUS), PE30HAHC,
BOJIHOBOE JBIJKEHHE, OTpPaXXEHUE 3ByKa, MPSIMOJMHENMHOE PAaCHpPOCTPAHEHUE,
OTPa’k€HHE U NPEJOMIICHHE CBETA, OJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
Oemoro cBeta B CHEKTP M CJOXKEHHE CIEKTPAIbHBIX I[BETOB, IUCIEPCHs CBETA,
€CTEeCTBEHHAsI PaJHOAKTUBHOCTD, BOSHUKHOBEHHUE JIMHEHYATOrO CIIEKTPa U3JTyYEeHHUS) MO
ONMCAHUIO UX XapPaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE
¢dusnveckoe sBICHHE;

pacro3HaBaTh MPOSBJIEHHE M3YUYEHHBIX (PU3NYECKUX SBJICHHHA B OKPYJKaroIieM Mupe (B
TOM 4HuCiIe (U3MUECKHE SIBICHHUSI B MPUPOJE: MPWINBLI M OTJIMBBI, IBIKCHUE TUIAHET
ConHeuHO cUCTeMBbL, peaKTUBHOE IBUKEHHUE JKUBbIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIeTpsICEHHe, CeHCMHYeCKHe BOJIHBI, LIyHaMH, 5XO, ILBeTa TeJ,
ONTHYECKHE SIBICHWS B  NpUpoOAe, OHUONOrMYecKoe  AeicTBHE  BUAUMOTO,
yAbTPa(UONETOBOTO U PEHTTEHOBCKOTO W3JIYYSHHH, €CTeCTBEHHBIN pPaIUOaKTHUBHBIN
($oH, KOCMHYECKHE JIy4H, PAJMOAKTHBHOE U3JIYYEHHE MPHUPOOHBIX MHHEPAJIOB,
IefCTBUE PAIMOAKTHBHBIX M3JIyUYEHHH HA OPTaHH3M UeJIOBEKa), PH 3TOM IEePEBOAUTH
NPAaKTUYECKYIO 3a/1a4y B y4e€OHYIO, BBIIETATH CYINECTBEHHbIE CBOHCTBA (TPH3HAKH)
(U3NIECKHX SIBICHUN,

OTIMCHIBATh M3YYECHHBIC CBOHCTBA TEN U (PU3MUECKUE SBICHUS, HCIIONB3Ysl (PU3NIECKUE
BEJIMYMHBI (CPEIHSsI U MTHOBEHHAs CKOPOCTb TeNla MPHU HEPABHOMEPHOM ABIIKEHHH,
YCKOpEHHUe, NepeMelleHue, MyTh, YIiaoBas CKOPOCTb, CUJIa TPEHMs], CHJIA YIPYTrOCTH,
CUJIa TSDKECTH, YCKOPEHUE CBOOOIHOrO TAaJeHUs], BEC TeJa, UMITYJIbC TeJa, UMITYJIbC
CHJIBI, MEXaHHUYeCKasi padoTa M MOIIHOCTb, MTOTEHLUAIbHAS SHEPTUs TeJa, MOIHATOrO
Ha/l MOBEPXHOCTBIO 3€MJIM, NIOTEHLUAIbHASI SHEPT sl CXKATON MPY>KUHBI, KHHETHYECKas]
SHEPTusl, MOJHAsI MEXaHUYeCKasl SHEPTHUs, MEPHOJ U YacTOTa KoeOaHuH, IJIMHA BOJIHBI,
I'POMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTeNb MPEJIOMIICHHUS CPEAb),
IPU ONMHUCAHUU TPABHJIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIIONB3YEMBIX BEJIUYHH,
0003HaueHHs] U eNUHUILBI (PU3MIECKIX BEIMYWH, HAXOOUThb (POPMYJIbI, CBSI3BIBAIOLIHE
TaHHYI0 (PU3NYECKYIO BEJIMYHMHY C APYTUMH BEIMUMHAMH, CTPOUTH MParKH N3yUEeHHBIX
3aBUCHMOCTEN (PU3NYECKUX BEJIMUNH,
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XapaKTepPU30BaTh CBOHCTBA TeJ, (PU3NYECKHE SBJICHHUS U MPOLECCh, UCTIONb3Ys 3aKOH
COXpPaHEHHs SHEPTUH, 3aKOH BCEMHUPHOTO TSATOTEHUS, MPUHLHI CYNEPIO3ULHUA CHII,
MPUHLUI OTHOCUTEIBHOCTH | ajiiesi, 3akoHbl HIOTOHA, 3aKOH COXPAHEHHS UMITYJIbCA,
3aKOHBI OTPAXXCHUSI W TIPEJIOMIIEHHsS] CBETA, 3aKOHBI COXPAHEHUS 3apsiiOBOIO U
MacCOBOT0 YHCEJI ITPH SIAEPHBIX PEAKIIUSIX, TPU STOM JaBaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MaTEMATUYECKOE BBIPAKEHHE,

OOBSICHATD (PU3MUYECKHE TPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMii  MPaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa.  BBIABISATb  NPHUYUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTb OOBSCHEHHE U3 2—3 JIOTHYECKUX IIAroB ¢ OMOpPOil Ha 2—
3 M3yYEeHHBIX CBOHCTBa (PU3MYECKHX SIBICHUH, (HU3MYECKHX 3aKOHOB WIIH
3aKOHOMEPHOCTE,

pemarb pacuérHble 3a1a4n (OMUPAOLINECS HA CHCTEMY U3 2—3 YpaBHEHHIA), HCTIOJB3Y I
3aKOHBI U (OPMYJIBI, CBS3BIBAIOIINE (PU3NUECKUE BEIMYMHBI. HAa OCHOBE aHAJM3a
yCJIOBUSI 3a7a4ydl 3alHChIBATH KPAaTKOE VYCJIOBHE, BBISIBIATH HEAOCTAIOLINE U
U30BITOYHBIE JTaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJbI, HEOOXOAMMBIE IS PEIICHHUS,
NPOBOOUTH PACYEThl W  OLECHUBATH PEATUCTHYHOCTb IMOJYYEHHOrO 3HAYCHUs
(hU3NUECKON BETMYUHBL,

pacro3HaBaTh NPOOIEMbI, KOTOPBIE MOJKHO PEIIUTh MPH MOMOIIH (PH3UUECKUX METOIIOB,
UCTIOJIB3Ysl OINMCAHUE WCCIIENOBAHMS, BBIIEJSATh NPOBEPSEMOE NPEATONIOKEHHE,
OLICHUBATh MPABHJIBHOCTh MOPSAKA MPOBEACHUS MCCICIOBAHUS, IENaThb BBIBOIBI,
UHTEPIPETHPOBATH PE3YJIbTATHI HAOIOICHUH U OIBITOB,;

MPOBOIUTH OMBITHI 110 HAOMIOACHHUIO (PU3MUECKUX SBJICHUH WM (PU3MUECKUX CBOICTB
Ten (M3yueHne BTOPOro 3akoHa HerOTOHA, 3aKOHA COXPAaHEHUs! SHEPTHH, 3aBUCHMOCTb
nepuoa KonebaHui NpyKUHHOTO MasiTHUKA OT MAacChl Ipy3a U )KECTKOCTU MPY KUHBI U
HE3aBUCHUMOCTh OT aMIUIUTYIbl MAJIbIX KOJIeOaHUH, MPSIMOJIMHEHHOE PaCcTIPOCTPAHEHHE
CBETa, pa3JIoKeHUe OeJIoro CBeTa B CIEKTP, U3yUEHHE CBOMCTB M300PaKEHHUS B TNIOCKOM
3epKajie U CBOWCTB W300pakeHWsl MpenaMera B CoOHparomed JnH3e, HaOoaeHue
CIUIOIIHBIX W JIMHEHYATBIX CIEKTPOB M3JIyYEHHUs): CaMOCTOSITENbHO CcOoOUpaTh
YCTAaHOBKY M3 M30BITOUHOrO Habopa OOOpyAOBaHUS, OMHCHIBATH XOJ OIBITA U €ro
pe3yabTaThl, OPMYIHPOBATH BHIBOABI,

NPOBOIUTH NPU HEOOXOAMMOCTH CEPHIO MPSIMBIX HM3MEPEHHH, ONpenessisi cpeaHee
3HauUeHHe Hu3MepsieMoil BennuuHbl ((POKYCHOE pacCTOsTHME COOMparoIlel JIMH3bI),
000CHOBBIBATH BEIOOP criocoda u3mMepeHust (M3MEPUTENBLHOTO pUdopa);

NPOBOIUTH HCCJIEAOBAHUE 3aBHCUMOCTEH (PU3MUYECKUX BEIUYHH C HCIOJIb30BAHHEM
NPSMBIX U3MEPEHHI (3aBHCUMOCTD ITyTH OT BPEMEHH IPH PABHOY CKOPEHHOM JIBUKEHHU
0e3 HadaNbHOI CKOPOCTH, MEPHOAa KoJeOaHH MaTeMaTHYeCKOro MasiTHUKA OT JJTUHBI
HUTH, 3aBUCUMOCTH YIJIa OTPAXKCHUSI CBETA OT yIJIa MAJeHHUs U yIJia MPEeJIOMIICHHUS OT
yrjla MajeHus1). TUIAHUPOBATh HCCIIENOBAHUE, CAMOCTOSATENbHO COOMpPATh YCTaHOBKY,
(buKCUpOBaTh PE3yJBTATHI MOJYUYEHHOH 3aBHCHMOCTH (DM3MYECKMX BEJIMYHUH B BHUJE
Tabnui 1 rpaduKOB, JENaTh BBIBOIBI IO PE3YJIBTATAM UCCIICAOBAHUS,

NPOBOIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BENUYMH (CPENHSAs CKOPOCTb U
YCKOpEHHE Tesla MPH PaBHOYCKOPEHHOM JABIKEHHH, YCKOpEeHHE CBOOOIHOTO MasieHus,
KECTKOCTh TPYKUHBIL, KO3PPHUIMEHT TPEHHUS CKOJNBXKEHUs, MexaHudeckas padora u
MOIITHOCTb, YaCTOTA M MIEPHOA KOJIeOaHUI MaTEMaTHYECKOTO U MPYKMHHOTO MAasTHUKOB,
onTuyeckas cwia coOuparomeidl JHH3BL, PAAUOAKTHBHBIA (DOH). IUIAHHPOBATH
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U3MepeHus, coObupaTrh SKCIEPUMEHTAIBHYI) YCTAHOBKY H BBIIOJHATH H3MEPEHHS,
CIenysl MPEeNJIOKEHHON HHCTPYKLNH, BBIMUCIISATE 3HAYCHNE BEJIMUUHBI U aHAJM3HPOBATH
MOJIy YeHHBIE PE3YJIbTAThI C YIETOM 3aJaHHOH IMOTPEITHOCTH H3MEPEHHI;

coOmonaTe mpaBWJla TEXHUKH Oe3omacHocTH mpu  padore ¢ nabopaTopHBIM
obopyaoBaHHEM;

pa3nuyaTh OCHOBHBbIE NPU3HAKU M3YYEHHBIX (DU3MUYECKHX MOJEJEH: MaTepHaibHast
TOUYKa, aOCOJIOTHO TBEPHOE TEJO, TOYEUHBbIH HCTOYHUK CBETA, JIy4, TOHKAas JIMH3A,
TUTAHETapHAasi MONIEJIb ATOMA, HY KJIOHHAsI MOJZIE€JIb AaTOMHOTO SIAPa,;

XapaKTepPU30BaThb TNPHUHLIMIIBI JEHCTBUS HM3YYEHHbIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOPOI Ha X OMUCAHUS (B TOM YHCJIE: CIIUAOMETP, AATYHKH ITOJIOKEHUS,
PACCTOSIHUS U yCKOPEHHSI, PAKeTa, SXOJIOT, OUKH, TIEPUCKOII, (poToanmapar, ONTHIECKHE
CBETOBOIIbI, CIIEKTPOCKOI, [O3UMETP, Kamepa BHIbCOHA), WCMONB3ysl 3HAHHUS O
CBOMCTBAX (PU3NUECKUX SIBICHUI M HEOOXOIUMBIE (PU3NUECKHE 3aKOHOMEPHOCTH,
HCTIOJIB30BATh CXEMbl U CXEMATHUYHBbIC PUCYHKH H3YUYEHHBIX TEXHUYECKUX YCTPOHCTB,
U3MEPHUTENBHBIX MPUOOPOB U TEXHOJOTUYECKHX MPOIECCOB MPU PEIIEHHH y4eOHO--
NPAaKTUYECKUX 3a7a4, ONTUYECKUE CXEMBI JJISI MMOCTPOEHUsI N300paKeHUH B TIOCKOM
3epKase u cobuparouiei ImHse,

NPUBOANUTH TPUMEPHl (HAXOAWTH UWH(POPMALMIO O TpPUMEpax) MPAKTHUECKOrO
UCTIOJIb30BAHUST (PU3HUUECKUX 3HAHUM B MOBCEAHEBHOM JKU3HH JUIsl OOECIeveHuUs
Oe30macHOCTH TpU OOpalleHnu ¢ NpudopaMM M TEXHUYECKHMMU yCTPOHCTBAMH,
COXPaHEHHs 3I0pOBbsi M COOJFOACHHS HOPM OKOJIOTUYECKOrO TIOBEACHUS B
OKpy KarouleH cpeae,

OCYINECTBJIATh MOMCK HHpOpMauuu (uU3HyUecKoro coxepkanust B HHTepHeTe,
CaMOCTOSITENIbHO (POPMYJIHPYsI TIOMCKOBBIA 3arpoC, HAXOOUTh MYyTH ONpPEAeTICHUs
JOCTOBEPHOCTH TMOJYYeHHOH WH(POPMALMM HAa OCHOBE WMEIOIMUXCS 3HAHUNA W
JOTIOTHUTEIIbHBIX HCTOYHUKOB,;

UCTIOJIB30BATh MPH BBIMOJHEHUH YUeOHBIX 3alaHUH Hay4HO--TIOMYJIAPHYIO JUTEPATYPY
(H3NIECKOTrO CONEepKaHus, CIIPABOYHBIE MATEPUAIIbI, peCypChl ceTH UHTepHET, BIaaeTh
npuéMaMH KOHCIIEKTHPOBAHUSI TEKCTa, MpeoOpa3oBaHusi WHPOpPMALUK U3 OTHOU
3HAKOBOW CHCTEMBI B APYIYIO,

co311aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOINEHHs HA OCHOBE HH(POpMAaLIIH U3
HECKOJIbKUX HCTOYHUKOB (DPU3MUECKOr0 COAEpIKaHUs, MyOJIMYHO TPEACTaBIATH
pe3yabTaThl MPOSKTHOHN HIIM HUCCIIENOBATEIBCKON NEATENIbHOCTH, TPH 3TOM I'PaMOTHO
UCIIOJIb30BATh W3YUEHHBIM IMOHATHHHBIA amnmapar H3yd4aeMoro pasnueia (U3UKH U
COMPOBOXKIATh BBICTYIUICHHE MPE3eHTALMe C Yy4€ToM OCOOEHHOCTEH ayauTopuu
CBEPCTHHKOB.
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JUIAA YYEHUKA

» ®dusuka, 7 knace/ [epeiimkua U.M., UBanos A M., AkuroHepHOe 00IIecTBO
«H3narenscTBO «IIpoceemenue»

» duzuka, 8 knace/ [Mepeiimkua U.M., UsanoB A WM., AkiimoHepHOE 00IIeCTBO
«H3narenscTBO «IIpoceemenue»

» duzuka, 9 knace/ [epeiimkua UM, I'ytauk EM., MBanos A ., ITerposa ML A,
Axunonepsoe obmectso «M3narensctso «lIpocsemenne»

METOANYECKHNE MATEPUAJIBI AJ1sd YUUTEJA

1. ®msuka. 7 knacc. Meropudeckoe nmocodue

Ucrounuk: https://rosuchebnik ru/material/fizika-7-klass-metodicheskoe-posobie-k-
uchebniku-peryshkina/

2. ®msuka. 8 knacc. Meropmiaeckoe nocodue

Ucrounuk: https://rosuchebnik ru/material/fizika-8-klass-metodicheskoe-posobie-k-
uchebniku-a-v-peryshkina/

3. @usnka. 9 kiacc. Meronnyeckoe nocodue

Ucrounuk: https://rosuchebnik ru/material/fizika-9-klass-metodicheskoe-posobie-k-
uchebniku-a-v-peryshkina/

HOUA®POBBIE OGPA3ZOBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET

1. Becepoccutickuii o0pasoBaTenbHbINA MPOEKT « Y pok mudpem: https://ypoxuudpsr.pd/

2. Becepoccuiickuii OTKPBITBINA YPOK, MIPOEKT IO paHHEH MPOQOPHEHTAINN IKOJIBHUKOB
«IIpoeKTOpusl»: https://proektoria.online/

3. UnTepaxTuBHas oOpazoBaresibHasi OHMaiH-aThopMa « Y4U.py» ¢ HHTEPAKTHBHBIMU
ypPOKaMH 10 OCHOBHBIM IIKOJBHBIM MpeaMeTam, onumMiuansl: https://uchi.ru/

4. MapkeTmieic — KaTajor 3JeKTPOHHBIX KHUT, KYPCOB, UHTEPAKTUBHBIX U
Buneomarepuaios: https://elducation.ru/

5. Monens sBomonnonHoM mkods! (BOJILI). Bee nmpeameTs — B TeMaTHYECKHUX Keficax.
3Hanus — B KoHTeKCTe!: https://sites.google.com/view/evolsch/evolsch?authuser=0;

6. Most mikona B online: https://cifra.school/

7. Hasuratop Kpyskkosoro asrmkenust HTU: https://kruzhok.org/

8. Obpaszosarenbhas miardopma « LECTA» obpasoBaTenbHas miatdopma, comepramast
3JIEKTPOHHBIE IPOAYKTHI I yuuTesei / DnekTpoHHbie HOpMbl yUeOHUKOB:
https://lecta.rosuchebnik.ru/

9. O6pazoBarenbHbii eHTp «Cupuycy: https://edu.sirius.online/

10. Onnatin mkomna «@okcdopa»: https://foxford.ru/

11. Onnatin-mutargopma: https://codewards.ru/ 1

12. Onnatin-matgopma «Mou noctiskenus»: https:/myskills.ru/ 16. Onnatin-atgopma
«Omumrinymy» : https://olimpium.ru/

13. Onnaiin-tnatrdopma « OTkpeiTas mwkona»: https://2035school .ru/login 14. Oxnaiin-
mrkona «Skyengy: https://skyeng.ru/

14. Tloptan «Poccutickas snekTpoHHast mkoiay: https://resh.edu.ru/

15. Tloptan «AKnace»: https://www.yaklass.ru/

16. Caiit HarmoHanmpHOH cOopHoit WorldSkills Russia: https://worldskills.ru/

17.06pa3oBarenbHbIi noptal «AunexkcYueOnuk»: https://education.yandex.ru/home/
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