Beinucka u3 00I1 000 MBOY «CHI Ne 2 p.n. My/110BKa», yTBepKAeHHO# npuka3om ot 30.08.2023 r.
Ne 338-op,

MyHUIMNa/IbHOE GI/AKEeTHOoe 061e06pa30oBaTe/IbHOE YUpexXJeHue

"CpeaHsas mkouia Ne 2 p.n. My/uio0BKa

MYHMIMIIAJIBHOT'O 060pa3oBaHusA "MesieKeCCKUM paiiloH" YJIbAHOBCKOM

oos1actu”

[IPUHATO COI'JTIACOBAHO
pellleHueM MeTOJUYECKOTO 00'be/IUHEHUS 3amecTtuTesb JUpekTopa no YBP

y4uTesel-IpeMeTHUKOB T. C. BanuyiiinHa
[Ipotokou ot 28.08.2023 r. N2 1 28.08.2023 r.

MycTtadpuHa NpuHa MaHTyneacunosHa
MyCTad)VIHa cn=MyctaduHa MpurHa

I/I NHa laHTynBacunosHa, o=MBOY "CLL Ne 2
p p.n. Mynnoska", ou=/.0. gupekTopa,
email=mullovka2@mail.ru, c=RU

[a HTYJNIBACJTOBHA 2023.08.30 13:03:07 +0400

PABOYASA IMPOTPAMMA
(ID 355250)
y4eoHOro npeamera «®Pusuka»
AJ11 00y4arIuxca 7 - 9 KJ1accoB

Ha 2023 - 2024 y4eOHBIN Iroj,

CocraButeJib: Banuyanuna T.C.,,
yuuTesb QU3INKU U MaTeMaTUKHU




p.n. MysioBka, 2023

INNOACHUTEJ/IbHAA 3AIIMCKA

[Iporpamma no ¢u3srke Ha YypoBHE OCHOBHOI'0O 0011ero o6pa3oBaHus COCTaBJieHa Ha
OCHOBe II0JIOXKEHUW M TpebOBaHHWM K pe3yJbTaTaM OCBOEHUS Ha 0a30BOM YypOBHE
OCHOBHOW 00pa3oBaTe/ibHOM mporpaMMbl, npeactaBieHHbix B ®I'OC 000, a Takxke ¢
yuéTtoM defepasibHOM paboyell mporpaMMbl BocnuTaHus M KoHuenuuu npenojaBaHuUs
y4ye6HOro npegmerta « Pusnkan.

CopepkaHue mporpaMmbl 1o  (U3MKe HampaBjJeHO Ha (QOpMHUpPOBAHHUE
€CTeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaAIOUIMXCA U OpraHU3alMio u3yyeHus GU3UKHU Ha
JlesITeJIbHOCTHOU OCHOBe. B mporpaMmMe no ¢pusnke yUuThIBalOTCS BO3MOXKHOCTH Yy4eOHOT0
npeaMera B peanusanuu Tpeb6oBaHuit ®I'OC 000 K mIaHUpPyeMbIM JIMYHOCTHBIM HU
MeTanpeJMeTHbIM pe3yJbTaTaM O00ydYeHUs, a TaKXKe MeXIpeJMeTHble CBS3U
eCTeCTBEHHO-Hay4YHbIX Y4eOHbIX IPeJMETOB HAa YPOBHE OCHOBHOTO 0611ero 06pa3oBaHus.

[Iporpamma no ¢u3svkKe ycTaHaBJMBAET paclpejie/ieHhe y4eOGHOro mMaTepuasia Mo
rogaMm obydyeHusd (Mo KjaaccaMm), pejJjiaraeT NIpUMepHYIO M0OCJe0BaTeJbHOCTb U3yUeHUS
TeM, OCHOBAaHHYI0 Ha JIOTUKE Pa3BUTHUSA NMPEAMETHOrO COZAep:KaHUA U y4ETe BO3PACTHbIX
0C0O6EHHOCTEN 00yYaroLUXCS.

[IporpamMmma no ¢usuke paspaboTaHa C LeJibl0 OKa3aHUS MeTOJWYeCKOW MOMOLIU
Y4YUTeJII0 B CO3JJlaHHUU paboyell NporpaMMbl 10 y4e6HOMY NpeIMeTY.

®usrka fABASETCA CUCTEMOOOPA3YWIIMM [Jis eCTEeCTBEHHO-HAay4YHbIX Y4eOHbIX
NpeAMeTOB, MOCKOJbKY (pU3UYecKue 3aKOHbl JieKaT B OCHOBE NPOLECCOB U SIBJEHUH,
V3y4yaeMbIX XMMHEH, O1uoJioruen, acTpoHoMuel U Gusndeckor reorpadreid, BHOCUT BKJIAJ,
B €CTeCTBEHHO-HAayYHYI0 KapTUHY MMHpa, NpeJoCTaBJjsieT HauboJiee sICHble 06pasIibl
NpUMEHEeHUs] HAyYHOr0 MeToJa MO3HaHMUs, TO eCThb Cnocob6a MOJIyYeHUs JOCTOBEPHBIX
3HAaHUU 0 MUpe.

OpHa w3 rJaBHbIX 33/lad (U3UYECKOTOo 06pa3oBaHUs B CTPYKType O0OIero
06pa3oBaHUsA COCTOUT B pOPMUPOBAHUM €CTECTBEHHO-HAYYHOU 'PaMOTHOCTH U UHTepeca
K HayKe Yy 00y4atol1XCsl.

N3yyeHnue ¢u3MkKku Ha 6a30BOM YpOBHE MpejloJiaraeT OBJaZleHUEe CJeyHLUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMMU eCTECTBEHHO-HAYYHYI0 I'PAMOTHOCTb:
® Hay4YHO OO'bSICHAITD SIBJIEHUS;
® OILIEHMBATh U IOHUMATbh 0COOEHHOCTH HAYYHOT'0 UCC/IEI0BAHUS;

e UHTEpPNpeTUPOBaThb JaHHble U MCIOJb30BaThb Hay4yHble J[0Ka3aTeJbCTBA [JIs
MOJIy4YeHUs BbIBO/OB.

[lesin usyyeHus GU3MKM Ha ypOBHE OCHOBHOTO 0011ler0 06pa3oBaHUs OlNpesiesieHbl B
KoHuenuuun mnpenojaBaHusi y4yebHoro mnpeamera «®Pu3uka» B 00pa3oBaTebHbIX
OpraHu3aluax Poccuiickon depepanuy, peasnu3yrouix OCHOBHbBbIE
0611e06pa3oBaTe/IbHbIE nporpamMMal, yTBEPKAEHHOU pellieHUEM Kosnerumn



MuHucTepcTBa npocBeleHus Poccuiickoit @enepanuu (mpoTokos oT 3 gekabps 2019 r.
Ne [TK-4BH).

Ilesin nu3yyeHus PU3NKU:
npuobpeTeHWe HHTepeca U CTpeMJIeHHWs OOy4awlyMxcid K HAydYHOMY HW3Y4YEeHUI0
NPUPO/ibl, PA3BUTHE UX UHTEJLJIEKTYyaJbHbIX U TBOPUYECKUX CIOCOOHOCTEM;
pa3BUTHe TNpeACTaBJeHHH O HAy4YHOM MeToJle IM03HaHUA U (GOpMHUpPOBaHHUE
HCCJIe[IOBATE/bCKOT'0 OTHOLIEHHUS K OKPYKAIOIIHUM sIBJIEHUSIM;
dbopMUpoOBaHUE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yUYEHUsI OCHOB CTPOEHUS
MaTepuH U GyHAaMeHTAJTbHbIX 3aKOHOB PU3UKH;
dbopMUpoBaHUe MPeCTABJEHUN 0 posid GUIUKHU /ISl PAa3BUTHS JIPYTUX eCTeCTBEHHbIX
HayK, TEXHUKHU U TEXHOJIOTUH;
pa3BUTHE INpeACTaBJeHHH O BO3MOXHbIX cdepax Oyayuier MnpodpecchoHaJbHON
JlesiTeJIbHOCTH, CBSI3aHHOW C PU3UKOM, OATOTOBKA K Jla/IbHENUIIEMY 0OYYEHHIO B 3TOM
HalnpaBJIeHUU.

JlocTxkeHHe 3THUX Iiejied mporpaMMbl Mo pH3MKe HA YPOBHE OCHOBHOTO O6IIETO

o6pa3013a1—m;1 obecrieynBaeTCs peuieHHeM Cjeayrunux 3aga4:

npuobpeTeHre 3HAaHUM O [JAUCKPETHOM CTPOEHMM BeLleCTBA, O MeXaHUYeCKHUX,
TENJIOBBIX, 3JIEKTPUUECKHX, MarHUTHBIX U KBAHTOBBIX SIBJIEHUSX;
npuobpeTeHMe YMeHHM ONUCbIBaTb U OOGBACHATb (QU3UYECKHe SIBJEeHUs C
MCII0JIb30BaHHEM MOJyYeHHbIX 3HaHUH;
OCBOEHHEe MEeTOJ0B pelleHUs NPOCTeHLIMX pPacy€THBbIX 3aZad C MCIOJIb30BaHUEM
dusnyecKUx Mo/jiesiel, TBOPUYECKUX U NPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pasBUTHE YMeHUH HabJJaTh MPUPOJHble SBJIEHUS U BbINOJHATb OIBITHI,
JlabopaTopHble pPabOThl M 3IKCIEPUMEHTa/bHble MUCCJIeJ0BaHUA C HCIOJb30BAaHUEM
U3MepUTEebHbIX NIPUOGOPOB;
OCBOeHMe TNpPUEMOB paboThl ¢ UHPopManueld PU3UUECKOrO COJep:KaHUs, BKJIOYas
MHPOpPMAIMI0 O COBpPEMEHHBIX JOCTHKEHUSAX QU3NKHM, aHaJU3 U KpUTHUUECKOe
olleHHBaHUe UH$opMaLuy;
3HAaKOMCTBO €0 cdhepaMu nNpodpecCUOHANbHOM JleITeIbHOCTH, CBI3aHHBIMU C QU3HKOH,
U COBpPEMEHHBbIMHU TEXHOJIOTUSIMHU, OCHOBAHHBIMU Ha [JAOCTHXKEHUAX (PU3NUECKOU
HayKHU.

Ha wusydyeHue ¢usuku (6a30Bblil ypoBeHb) Ha YpOBHE OCHOBHOTO OO6LIEro

ob6pasoBaHus oTBoAUTCA 238 yacoB: B 7 Kyacce - 68 yacoB (2 yaca B HeZieJit0), B 8 kJacce —

68 yacoB (2 4yaca B HeJies10), B 9 kiacce — 102 yaca (3 yaca B HezieJi0).



COAEPXAHME YYEBHOTI'O IIPEAMETA «®U3HUKA»
HA YPOBHE OCHOBHOTI'O OBLIEI'O ObPA30BAHUA

7 KJIACC
Paszaen 1. Pu3ukKa U €€ poJsib B NO3HAHUHU OKPY>KaIoOLLero Mupa.
®duzuka - Hayka o npupoge. SIBiaeHus mnpupojbl. Pusnyueckue SBJIEHUS:

MeXaHU4eCKue, TelJIOBbIe, 3JIeKTpUUeCKUe, MarHUTHBIE, CBETOBbIE, 3BYKOBBIE.
dusuyeckre BeJU4UHblL. U3Mepenne ¢pusndeckux BeJUYuH. Pusndeckue nNpubophl.
[lorpemrtHOCTh U3MepeHUN. MexayHapoHas cUCTeMa eJUHULI,

Kak ¢wusuka M  [pyrde  ecTecTBeHHble  HAyKH  U3y4alOT  INPUPOAY.
EcTrecTBeHHO-Hay4HbIM MeTO/, IO3HAHUA: HAbOJ/0/JeHre, IOCTAHOBKA HAay4YHOT'O BOIPOCa,
BbIIBU>KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NIpOBEpKe IUIIoTe3, 00bsiCHEHHWe HAabJ/II0JaeMOoro
ABseHuA. OnucaHue GU3NYECKUX SABJEHUM C TIOMOLIBI0 MOJesIeN.

JAemoncmpayuu.

1. MexaHu4ecKHe, TENJIOBbIE, 3JIeKTPUYECKHe, MaTrHUTHbIE, CBETOBBIE ABJIEHUS.
2. Pusuyeckue NpubOpblI U Npouesypa NpsIMbIX U3MEPEHUU aHAJOTOBBIM U LIUPPOBLIM
npubopoM.
Jla6opamopHbsie pa6omul U ONbIMbL.
OnpepesieHue LieHbl eJIeHUs LKaJlbl U3MEPUTENbHOr0 NpUbopa.
W3mMepeHue paccTOAHUM.
M3mMepeHue 06b€Ma }KUAKOCTH U TBEPZOrO TeJa.
OnpepenieHye pa3MepoB MaJlbIX TeJl.
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M3MepeHue TeMIepaTypbl NPA MNOMOILM KUAKOCTHOTO TepMOMeTpa W JaTydKa
TeMIepaTyphl.
6. [lpoBeseHue ucciefo0BaHUS MO NpPOBEpPKe TUIOTE3bl: [AaJbHOCTb MOJIETA IIAPUKAQ,
NyIIEHHOT0 TOPU30HTAIbHO, TEM 6O0JIbIIIE, UEM OOJIbILIE BHICOTA MYyCKA.
Pasgen 2. [lepBoHaya/ibHbIE CBeAEHMSA O CTPOEHUM BelleCcTBa.

CTpoeHue BelecTBa: aTOMbl U MOJIEKYJIbl, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIIHE
JIUCKpPEeTHOE CTPOEeHHUE BellleCTBa.

JIBu>keHMe dacTul, BeljecTBa. CBSI3b CKOPOCTU JABUXKEHHUS 4aCTHUI, C TeMIepaTypou.
BpoyHoBckoe aBmxeHue, [uddysus. BsauMoielicTBUe YacTull BellleCTBA: MPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSl BelUleCTBA: CTPOEHHWEe Ta30B, XUJAKOCTEW W TBEP/bIX
(kpuctannuyeckux) TesJ. B3auMocBsA3b MexJay CBOWCTBAaMM BeLIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U HMX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcobeHHOCTHU
arperaTHbIX COCTOSIHUHM BO/IbI.

Jdemoncmpayuu.

1. HabsrojeHre 6pOYHOBCKOTO ABUKEHMUS.
2. Ha6uawpenue guddysumn.
3. Ha6uswojeHue siBJeHUH, 00'bACHAOMUXCA NPUTS)KEHUEM WU OTTAJKUBAaHUEM YaCTHI]
BellleCTBa.
Jla6opamopHbsie pa6omul U ONbIMBGL.
1. OueHka AiuaMeTpa aToMa MeTO/0M Ps/I0B (C UcoJib30BaHHeM poTorpaduii).



2. OnbITHI 1O HAOJIIOJEHUIO TEIJIOBOTO PaCLIMpPEeHUs ra3oB.
3. OnbIThI 10 06HAPYKEHUIO A,eUCTBUS CUJ MOJIEKYJIIPHOT'O IPUTSXKEHUS.

Pa3gen 3. /IBUKeHHe M B3aMMO/I€VICTBHE TeJl.

MexaHu4deckoe ABWXeHHE. PaBHOMepHOe U HepaBHOMepHoe ABH»KeHHe. CKOpOCTb.
CpenHsisi CKOPOCTb IPY HEPABHOMEPHOM JIBMXKEHUHU. PacyéT nyTH U BpeMeHU JIBUXKEHUS.

fABneHue nHepyUU. 3aKOH WHepPIMU. B3auMoielicTBYE Tesl Kak NIpUYKMHA U3MEHEeHUs
CKOPOCTH ABWXXeHHS TeJs. Macca Kak Mepa MHEPTHOCTH TeJa. [lioTHOCTh BeujecTBa. CBA3b
MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €/lUHUIE 00'bEMA BelleCTBa.

Cusla Kak xapaKTepUCTHUKa B3auMoJeWcTBUsA Tes. Cha ynpyroctu M 3akoH [yka.
M3MepeHUe cujibl € TOMOIIbIO IUHAMOMETpA. fIB/IeHHe TATOTEHUs U CUJa TsxKecTd. Cuia
TS>KeCTU Ha JIPYrux mJaHeTax. Bec Tesa. HeBecomocTb. CiiokeHHe CUJI, HAallpaBJIEHHBIX 10
oJHOM mpsiMou. PaBHoaelcTBywasa cua. Cuna TpeHus. TpeHUe CKOJIbXEHUSI U TPeHHe
nokosi. TpeHue B IpUpO/ie U TEXHUKE.

Ademoucmpayuu.
HabstoneHre MeXxaHU4eCKOT0 IBUXKEHUS TeJla.
M3MepeHUe CKOPOCTU NMPSIMOJIMHENHOTO JBUXKEHHS.
Habuto/1eHue siBJIeHUSI HHEPLMU.
Hab6sro/ieHue u3MeHeHHs] CKOPOCTH NPU B3aUMOJ,eCTBUH TeJl.
CpaBHeHHe Macc 110 B3aMMO/JeHCTBUIO Tell.
CyiokeHMe CuJI, HallpaBJIEeHHBIX 110 OJHOW MPSMOM.
Jla6opamopHbsie pa6omul U ONbIMBGL.
1. OmnpejeneHve CKOPOCTU PAaBHOMEPHOTrO JBMKeHHUs (lIapUKa B KUJKOCTH, MOJEH
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3JIEKTPHUYECKOTO aBTOMOOWJIA U TaK JAajiee).

2. OnpepenieHUe cpefHEW CKOPOCTU CKOJIbKEHUsI OpyCKa WJIM LIapuKa MO HAaKJOHHOU
MJIOCKOCTH.

3. OmnpepesieHHe JIOTHOCTH TBEPAOrO TeJia.

4. OnbIThl, JEMOHCTPUPYIOLME 3aBUCUMMOCTb pacTskeHUus (Jedopmanvu) NpyKUHBI OT
NPUJIOKEHHOU CUJIBL.

5. OnbIThI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTb CUJIbl TPDEHUS CKOJIBXXEHUSI OT Beca TeJa U
XapaKTepa CONMPUKaCAUUXCS TOBEPXHOCTEM.

Pasaen 4. laBieHre TBEPADBIX TeJl, ’KUJAKOCTEHN U ra3oB.

JlaBnenue. CnocoGbl yMeHbIIeHHWS W yBeJWYeHUS JaBJjieHus. /[laBjieHue rasa.
3aBUCUMOCTD JaBJIeHUS ra3a oT 00'b€éMa, TeMnepaTypsol. [lepesaya faBaeHUs] TBEPAbIMU
TeJlaM{, JKUJAKOCTAMM W ras3aMu. 3akoH Ilackansa. [lHeBMaTHyeckue MallWHBL.
3aBUCUMOCTb [JlaBJ€HHUS >KHUJAKOCTH OT TJYyOUHbL. [HMApOCTaTHYeCKHH mapajjoKc.
Coobwarwiuecs cocybl. ['upaBanyeckrue MexaH U3Mbl.

AtMocdepa 3emsim U aTrMochepHoe aAaBjeHHe. [IpUYUHBI CylEeCTBOBAHHUSA
BO3AYILIHON 060/104ku 3eMyu. OnbiT Toppudesiu. UsmepeHue aTMoCPepHOro AaBJeHUS.
3aBUCUMOCTb aTMOCOEPHOTO JAaBJIeHUSI OT BBICOThI HaJ YpoBHeM Mops. [Ipubopsbl ajs
M3MepeHusi aTMOCHEPHOTO JIaBJIEHHUSI.

JleicTBHMe >XKUJKOCTUM M rasa Ha MOTPYXEHHOe B HUX TeJso. BblTankuBawouas
(apxuMegoBa) cusa. 3akoH Apxume/ia. [liaBanue Tes. Bo3gyxomniaBaHue.
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Jemoncmpayuu.
3aBUCHMOCTD JIaBJIEHUA ra3a OT TeMIlepaTyphl.
[lepenaya naBsieHUsA XKUAKOCTBIO U Fa30M.
Coobuiatouuecs cocy/bl.
['mppaBavyeckuii npecc.
[IposiBseHre AelcTBUS aTMOCHEPHOTO JIaBAeHUS.
3aBUCUMOCTb BBITAJKUBAWIEW CHJIBI OT 00bEMaA NOTPYKEHHOW YaCTHU TesJaa U
NJIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAJIKUBAKIEN CUJIbI BECY BBITECHEHHOM KUKOCTH.
YcnoBue mnnaBaHUA TeJs: IJaBaHWE WJM NOrpy:KeHUe TeJ B 3aBUCHMOCTU OT
COOTHOLIEHUS NJIOTHOCTEN TeJsla U XKUJKOCTH.

Jla6opamopHbsie pa6omul U ONbIMBGL.
UccnenoBaHue 3aBUCMMOCTU Beca TeJsla B BOJle OT 00'béMa MOTPYKEHHOU B XKUAKOCTh
4YacTH TeJa.
OnpefeneHve BbITAJKUBAWILENW CHUJIbL, [eHMCTBYIOILEW Ha TeJo, NOTPYXEHHOEe B
KUJKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJKUBAWOIIEW CUJbI, [JEWCTBYHOLleM Ha TeJo B
KUJKOCTH, OT MaccChl TeJia.
OnbIThI, JEMOHCTPUPYIOLME 3aBUCHUMOCTb BBITAJIKUBAKLIEN CUJIbI, EUCTBYIOIEN Ha
TeJIO B ’KUJAKOCTH, OT 00'bEMa NOrPYyKEHHOU B XKUJKOCTb YaCTH TeJsa U OT IJIOTHOCTH
KUJKOCTH.
KoHcTpyupoBaHue apeoMeTpa MWJM KOHCTPyMpPOBaHWE JIOAKW M OINpejie/ieHHe eé
rpy30N04bEMHOCTH.

Pa3paes 5. Pa6oTa ¥ MOIIHOCTD. JHEPrusl.
MexaHnu4deckast paboTa. MoIIHOCTb.
[IpocThle MeXaHU3MBbI: pblyar, 6JI0K, HAKJIOHHAs MJIOCKOCTb. [IpaBU/I0 paBHOBeCUS

pbiyara. [lpumMeHeHMe mnpaBW/a paBHOBeCUs pblyara K OJIOKY. «30JI0TO€ MPaBUJIO»
MexaHuku. KI1/l mpocTbix MexaHU3MOB. [IpocTbie MeXaHU3MbI B ObITY U TEXHHUKE.

MexaHu4yeckas JHeprud. KuHeTnyeckas u MMOTeHLaJIbHAaA 3Heprud. HpeBanJ,eHI/Ie

OJHOT'O BHU /A MeXaHU4YecKoHn JHEPTHUH B ,prrOﬁ. 3aKoH COXpaHEHHUA 3HEPIruHu B MEXaHHUKE.
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JAemoncmpayuu.
[IprMepbI NPOCTHIX MEXAaHU3MOB.
JlabopamopHble pa6omul U ONbIMbI.
Onpegenenve paboTbl CHUJBI TPEHUST MPU PABHOMEPHOM J[BWXKEHUM Tejaa IO
rOPHU30HTAJbHOU MOBEPXHOCTH.
UccnenoBaHue yci0BUY paBHOBECHS pblyara.
N3mepenue KII/l HAKJIOHHOM MJIOCKOCTH.
M3ydeHue 3aKOHA COXpaHEHHUS] MEXaHUYEeCKOU IHEPTHH.

8 KJIACC
Pa3aen 1. TensioBbie SIBJIEHUS.



OCHOBHbIE MOJIOYKEHUSI MOJIEKYJIIPHO--KUHETHYECKOW TEOPUH CTPOEHHS BellleCTBa.
Macca u pasamepbl aTOMOB U MoJieKyJ1. ONBITHI, MOATBEPXKAAOIIAE OCHOBHBIE MOJI0KEHUSA
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUH.

Mogenu  TBEpPAOTO, KHUAKOTO W  Ta3000pa3HOr0  COCTOSIHMM  BellleCTBa.
Kpucrannnueckue u amopdHbie Tesa. 06'bsiCHEHHE CBOMCTB ra30B, }KUAKOCTEN U TBEPABIX
TeJ Ha OCHOBE IOJIOKEHHUM MOJIEKYJISIPHO--KUHeTU4YeCKor Teopud. CMaynBaHUe U
KalnuJIspHble iBJeHUs. TensoBoe pacliupeHue U CKaTue.

Temnepatypa. CBI3b TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOTO JABMXKEHUS YaCTHUL.
BuyTpeHHsiss sHeprus. Cnoco6bl M3MeHEHUs BHYTPEHHENW 3HEPruUM: TelJonepejadya U
coBeplleHHe paboThl. Busibl TenJionepeaayu: TeMJONPOBOAHOCTb, KOHBEKIUS, U3JIYUYEHHE.

KosinyecTBO TemyoThl. YJe/bHass TeMJOEMKOCTh BellecTBa. TemaoobMeH U
TelJIOBOe paBHOBecHe. YpaBHEHHE TeIJIOBOro OasiaHca. [lyiaBjieHMe M OTBepJieBaHUeE
KPUCTA/UIMYECKUX BeUleCTB. YaAesibHasA TemjoTa MJaBjeHUs. [lapoobpasoBaHue u
KoHJeHcanus. Ucnapenue. KuneHue. YienbHas TemjioTa napoo6pa3oBaHusl. 3aBUCHMOCTb
TeMIlepaTyphbl KUIIEHHS OT aTMOC(PEPHOro JlaBJAeHUsl.

BiaxxHocTb Bo3ayxa.

JHeprud TOIJIMBA. Y ieJibHas TEIJI0TAa CTCOPAHUS.

[IpuHUMIIBI paboTHl TemoBbix ABurateseld KII/l TensoBoro aBuratesns. TensioBble
JBUTATEJIU U 3alMTA OKPYKaKLler CpeJbl.

3aKOH CoXpaHeHHUs U peBpalleHrs SHEPTUM B TEIJIOBBIX IIPOLeCCaX.
Aemoncmpayuu.
HabsroneHre 6poyHOBCKOTO JBUKEHUSI.
Ha6awoaenue auddysuu.
Hab6srofieHue siBJieHUi CMauuMBaHUSA U KallUJJISIPHBIX SIBJIEHUH.
HabJuito/1eHre TenJIoBOro paciiupeHus TeJl.
M3MeHeHUe laB/ieHHs ra3a Py U3MeHEHUU 00'béMa U HarpeBaHUM WJIM OXJIAXKIEHUU.
[IpaBua U3MepeHUd TeMIepaTyphl.
Buppbl Tenionepegayu.
OxnaxaeHue NPy COBEPIIEHUU PAbOThI.
HarpeBaHue npu coBepliieHUU paboTbl BHEIIHUMHU CUJIAMU.
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. CpaBHeHMeE TeNJI0EMKOCTEHN Pa3JIMYHbBIX BELECTB.

—_
—_

. Ha6uropenue kumneHus.

—
\S]

. HabstosieHue nocTosiHCTBA TeMIlepaTypbl IPU MJIaBJIEHUMU.

—_
w

. Mojiesiv Tens10BbIX JIBUTATEJIEN.
Jla6opamopHbsie pa6omul U ONbIMBGL.
OnbITHI 10 06GHAPYKEHUIO JeUCTBUS CUJ MOJIEKYJIIPHOTO MPUTSHKEHUS.
OnbITHI O BhIPAIIMBAHUIO KPUCTAJLJIOB IOBAPEHHOMW COJIM UJIM caxapa.
OnbITHI 110 HAGJIIOAEHHUIO TENJI0OBOTO PACIIMPEHHS I'a30B, XKUIKOCTEN U TBEPABIX TEJ.
OnpepesieHre JaBJieHUs BO3/lyXa B 6a/IJIOHEe HIMPHUILA.

A

OnbIThI, JAEMOHCTPUpYIOLIHE 3aBUCUMOCThb JlaBJIEeHUS BO3JyXa OT ero o6béMa M
HarpeBaHMS WM OXJIXKIEHHUS.

6. [lpoBepka rumoTe3bl JMUHEWHOHW 3aBUCUMOCTHU [JIMHBI CTOJIOUKA J>KUAKOCTH B
TEPMOMETPUYECKOUN TPYyOKe OT TeMIepaTyphl.



7. HabusrogeHue uaMeHeHUs BHYTPeHHEW 3HEPTUM TeJsla B pe3yJibTaTe TelJonepesadu U
paboThl BHEIIHUX CUJL.

8. HccnenoBaHue fiBJeHUA TeNJIOOOMeHA PY CMeIIMBAaHUU X004 HOU U ropsiuer BOJBI.

9. OnpepesieHue KOJHUYECTBA TeEMJIOThl, MOJYYEHHOrO BOJOW MpPHU TEMJOOOMEHE C
HarpeTbIM MeTa/lJINYeCKUM LIUJIUHAPOM.

10. OnpenesnieHne yaeIbHOU TEIJIOEMKOCTH BellleCTBa.

11. HUccnepoBaHue nponecca UCapeHHUs.

12. OnpenesieHne OTHOCUTENBHOM BJAAXXHOCTH BO3yXa.

13. OnpepesieHre yieJIbHOM TEMJIOTHI NIJIaBJIEHUS JbJA.

Pasaen 2. Jj1ieKTpyu4ecKye U1 MarHUTHBIE IBJICHUS.

dnektpulayua Tes. JIBa poJa 3JeKTpPUYECKHUX 3apsfoB. BsauMmopeincTBue
3apsXKeHHbIX TeJl. 3akoH KysioHa (3aBUCUMOCTB CUJIbl B3aUMO/IEMCTBUSA 3apSKEHHBIX TeJl
OT BEJINYMHBI 3aPS/I0B U PACCTOSIHUSA MEXAY TeJlaMu).

JynexkTpuyeckoe 1noJie. Hanps€HHOCTb 3sieKTpudyeckoro mnoJjd. [IpuHuun
CyNeprno3uLIUHU 3JIEKTPUUYECKUX NT0JIed (Ha Ka4ueCTBEHHOM YPOBHe).

HocruTenyn »sneKTpudeckux 3apAaf0B. IJJeMeHTApHbIA 3JIeKTPUYECKHUM 3apAp.
CtpoeHue artoMma. [IpOBOAHUKU M [U3JEKTPUKU. 3aKOH COXpaHEHHUS 3JIEeKTPUYECKOro
3apdaja.

JJIeKTPUYECKUUN TOK. YCJIOBUS CYILLECTBOBAHHUSA 3JIEKTPUUYECKOro ToKa. UcTouHUKH
NOCTOSIHHOTO ToKa. JleMCTBUSL 3JIEKTPUYECKOTO TOKa (Telma0BOe, XUMHUYECKOE,
MarHuTHoOe). JJIEKTPUYECKUH TOK B XXUJKOCTSX U rasax.

JnekTpuyeckada Lenb. Cuia TOKa. JJeKTpU4YecKoe HamnpskeHHe. CONpOTUBJIEHUE
NpPOBOJHUKA. YJeJbHOEe CONPOTHUBJEHHEe BellecTBa. 3akoH OMa /g y4acTKa ILeNu.
[locsieoBaTe/IbHOE U apaJlyiesibHOE COeJJUHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3J/1IeKTpUYeCcKOro Toka. 3akoH /[xoyns-JleHua. dJeKTpUiecKue
1[eNX ¥ TOTPeOUTEU 3JIEKTPUUECKON IHEPTHUU B ObITY. KOpOTKOE 3aMbIKaHUE.

[locTossHHBIE MarHUTHI. B3auMoelcTBUe NOCTOAHHBIX MarHUTOB. MarHUuTHoe 1oJie.
MarsuTHOe noJsie 3eMJIM U ero 3HayeHue Jid )KU3HU Ha 3emJie. OnbIT IpcTesa. MarHuTHoe
1oJie 3JIEKTPUYeCKOro ToOKa. [I[puMeHeHHe 3JIeKTpPOMAarHUTOB B TexHUKe. /[leicTBUe
MarHMTHOI'O IO0JI1 Ha NPOBOAHUK C TOKOM. IJJIEKTPOJABUIraTeJb IOCTOAHHOIO TOKa.
Ucnosb30BaHue 3/1€eKTpOABUTaTe e B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOpTe.

OnbiTel @apagesa. fBjeHUe 3JIeKTPOMAarHUTHOW HWHAYKUUU. [lpaBusio JleHna.
JnexTporeHepaTop. Coco6bl MoJiydYeHHUs 3JeKTPUUYECKON 3HEePTUU. JJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMbIX UCTOYHUKAX SHEPTUHU.

Jdemoncmpayuu.
JeKTpU3aL U TeJl.
/lBa poJia 3/1eKTpUYECKUX 3apAJ0B U B3aUMOIeUCTBUE 3apSXKEHHBIX TeJl.
YCTPOWCTBO U JileHCTBUE 3JIEKTPOCKOIA.
JeKTpocTaTU4yecKasd MHAYKL Y.
3aKOH COXpaHeHHS 3JIEKTPUYECKHUX 3aPS/I0B.
[IpOBOAHUKU U AU3JIEKTPUKH.
MogeMpoBaHUe CUJIOBBIX IMHUM 3JIEKTPUYECKOTO IOJIA.
M CTOYHMKY TIOCTOAHHOTO TOKA.

N W
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13.
14.
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JlelicTBUA 3JIEKTPUYECKOT 0 TOKA.
JJIEKTPUYECKUU TOK B XKUJKOCTH.
['a30BbIN pasps.
M3MepeHUe CUJibl TOKAa aMIIEPMETPOM.
M3MepeHUe 3/IeKTPUYECKOT0 HallpsXKeHHU BOJIbTMETPOM.
PeoctaT 1 MarasuH cOnpoTHUBJIEHUH.
B3auMoeficTBHE MOCTOSIHHBIX MarHUTOB.
MopenupoBaHre HEBO3MOXXHOCTH pa3/esieHus MOJII0COB MarHMTa.
MojennmpoBaHWe MarHUTHbBIX M0JIel MOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTepa.
MarHuTHoOe noJie ToKa. JJIeKTPOMAarHur.
JlelicTBMe MarHMTHOTO N0JISI HA IPOBOJHUK C TOKOM.
JJIeKTpoABUTraTe b IOCTOSHHOTO TOKA.
UccnenoBaHue ABJ€HUA 3/IeKTPOMarHUTHOU UHAYKLIUH.
OneiTel @apajes.
3aBUCUMOCTb HallpaBJeHUSA UHAYKIIMOHHOTO TOKA OT YCJIOBUM €ro BOSHUKHOBEHUSI.
JJIeKTpOoreHepaTop NOCTOSITHHOTO TOKa.
Jla6opamopHbsie pa6omul U ONbIMbL.
OnbIThI 10 HAGJIOAEHUIO 3JIEKTPU3ALUN TEJ UHAYKIIMEN U IPU CONMPUKOCHOBEHHUHU.
UccnenoBaHue feliCTBUS 3J1IeKTPUYECKOTO 110J151 HAa TPOBOJAHUKU U JU3JE€KTPUKH.
C6opka 1 mpoBepKa paboThl 3JIEKTPUIECKOH 1[€NIH MTOCTOSTHHOTO TOKA.
M3MepeHue U peryJiupoBaHUue CUJIbI TOKA.
M3MepeHUe U peryJiupoBaHue HaNps>KeHUs.
UccnenoBaHue 3aBUCKMOCTH CUJIBI TOKA, UAYLIETO Yepe3 pe3UCcTop, OT CONPOTHUBJIEHUS
pe3ucTopa ¥ Hanps»KeHHs Ha pe3nucTope.
OnbIThl, JEMOHCTPUPYIOLIHE 3aBUCHMOCTb  3JIEKTPUYECKOTO  COMPOTUBJIEHUS
NpPOBOJHUKA OT €ro JJINHBI, IJI0IA/IU I0TIEPEeYHOr0 CeYeHUsI U MaTepuaia.
[IlpoBepka mpaBuJia CI0XKeHHUS HANpPSHKEHUHM MpPU MOCAeJ0BaTe/JbHOM COeJUHEHUH
JIByX P€3UCTOPOB.
[IpoBepka npaBu.ia AJisl CUJIbl TOKA IPY NapaJijieJIbHOM COeJUHEHUU PE3UCTOPOB.
OnpepeneHre paboThl 3JIeKTPUUECKOTO TOKA, UAYILETO Yepe3 Pe3ucTop.
OnpejgeneHre MOIHOCTH 3JIEKTPUUECKOT0 TOKA, Bbl/le/IIeMOM Ha pe3UCTOpe.
WccnefoBaHue 3aBUCUMOCTHU CUJIbI TOKA, UAYLIETO Yepe3 JIaMIIOYKY, OT HalpsKeHUs
Ha HeWu.
Onpepnenenue KII/l HarpeBaTeis.
UccnenoBaHrue MarHUTHOTO B3aUMO/I€ICTBUS MOCTOSIHHBIX MAarHUTOB.
M3yyeHMe MarHUTHOrO IOJiII TNOCTOSSHHbIX MarHUTOB NPU HUX OObEJUHEHUU U
pasjeseHunH.
UccnenoBaHue elicCTBUS 3JIEKTPUYECKOT0 TOKA HA MarHUTHYIO CTPEJIKY.
OnbIThI, AEMOHCTPHUPYIOIIME 3aBUCHMOCTh CUJIbl B3aUMO/IEMCTBHUS KATYLIKU C TOKOM U
MarHuTa OT CUJIbl TOKA U HallpaBJieHUsl TOKA B KaTYLIKe.
M3y4yeHue 1eliCTBYS MarHUTHOTO M0Ji1S1 HA IPOBOJHHUK C TOKOM.
KoHcTpyupoBaHue u udydyeHue paboThbl 3JIEKTPOJBUTATEISA.



20. U3mepenue KII/l annekTpoBUTaTeIbHON YCTAHOBKH.
21. OnbITHl MO MCCJAEJLOBAHUIO SIBJIEHUS 3JIEKTPOMAarHUTHOW HWHAYKIMHU: UCCJIeJJOBaHUE
M3MEHEHWU 3HaYeHUsI U HallpaBJIeHUsI MHAYKIMOHHOTO TOKa.

9 KJ/IACC
Pa3zgen 1. MexaHu4YeCcKHeE ABJIEHUSA.

MexaHu4yeckoe  JBUXKEHHeE. MarepuasbHad  TOYKa. Cucrema  oTCYyéTa.
OTHOCHTENIBHOCTb MEXaHUYECKOT0 JABU:KeHUs. PaBHOMepHOe NpsAMOJIMHENHOE IBUKEHUE.
HepaBHOMepHOe npsaAMo/InHeHOe JBrXeHue. CpeiHsAs U MTHOBEHHas CKOPOCTh TeJsa NP1
HEpaBHOMEPHOM /[IBMXKEHUHU.

YckopeHnue. PaBHOycKOpeHHOe mNpsiMOJIMHENHOe JBrxeHUe. CBOOOHOEe mMajieHue.
OneiTel Manunes.

PaBHOMepHOe [BUXKeHHWe MO OKpy:XHOCTU. Ilepuos U dacTtoTra oOpaljeHUs.
JlnHelHas U yryioBasi CKOPOCTH. LleHTpocTpeMUTe/IbHOE YCKOPEHHUE.

[lepBbiii 3akoH HblooToHa. BTopoit 3akoH HbloToHa. TpeTuid 3akoH HbrooToHa.
[IpyHLIMI Cynepno3uLuu CHJIL.

Cusia ynipyroctu. 3akoH ['yka. Cuia TpeHUA: CUJia TPEHUSA CKOJIbXXEHUH, CUJIa TPeHUA
IIOKO4, Ipyryue BUJbl TPEHUS.

Cusia TSXKECTU U 3aKOH BCEMHUPHOTO TATOTEeHUs. YCKOpeHHe CBOOOJHOIrO NajeHus.
JBmxeHue muaHeT BOKpyr CosiHua. [lepBadgd kocMuyeckasa ckopocTb. HeBecoMocTb u
neperpysku.

PaBHOBecue MaTepuaJbHOM TOUYKHU. AOCOJIOTHO TBEpAoe Teso. PaBHOBecue
TBEPZIOTO TeJla C 3aKpeIJIEHHON OCbI0 BpalleHusa. MoMeHT cuJbl. LleHTp TsaxecTH.

Umnynbc Tena. HW3MeHeHuWe wuMnysbca. HMMnynbc cuabl. 3aKOH COXpaHeEHUA
MMIIyJibCca. PeaKTUBHOE BMXXEHMe.

MexaHuuyeckass paboTa M MOLIHOCTb. PaboTa CUJI TSXKeCTH, YINpPYyrocTH, TPeHHUs.
CBsi3b 9Hepruu U paboThl. [loTeHMabHAsA 3HEPTUS TeJla, OAHSATOr0 HaJl IOBEPXHOCTHIO
3emJsid. [loTeHMabHAsA 3HEPrUsa CKaToOU NpyKkuHbl. KuHeTn4yeckasa sHeprus. Teopema o
KWHEeTHUYeCKOW 3HepPrUu. 3aKOH COXpaHeHUs MeXaHU4YeCKOM 3HEepPTHUH.

Ademoucmpayuu.

1. HabsrojeHre MexaHMYeCKOTO JIBUXKEHUS TeJla OTHOCUTEbHO Pa3HbIX TeJ OTCYETA.

N

CpaBHeHMe MyTeld U TPAEKTOPUU [BUKEHHUA OJHOTO U TOrO Ke Tesla OTHOCUTEJIbHO
pPa3HBIX TeJ OTCYETA.

M3MepeHne CKOPOCTU U yCKOPEHHUS NPSIMOJIMHENHOTO [ BUXKEHUS.

HUccnenoBaHue Npu3HAaKOB paBHOYCKOPEHHOIO ABUKEHUS.

HabsroneHue JBUXKEHUS TeJia M0 OKPY>KHOCTH.

o kW

Hab6srofieHne MexaHUYeCKUX SABJIEHUH, IPOUCXOAALUX B cucTeMe oTcyéTa «Tenexka»
Ipy €€ paBHOMEPHOM M YCKOPEHHOM JIBU>KEHUU OTHOCHUTEJIbHO KabuHeTa PU3UKHU.

7. 3aBUCHUMOCTb yCKOPEHHUs TeJla OT MacChl TeJla U AeUCTBYIOL el Ha Hero CUJIbL.

8. HabutosieHre paBeHCTBA CUJI TPY B3aUMO/JIEMCTBUHU TeJl.

9. H3MeHeHMe Beca TeJia IPU YCKOPEHHOM JIBUKEHHUH.

10. Ilepepada umIyJibca NpyU B3aUMOJEUCTBUH TeJl.

11. [Ipeobpa3oBaHKs 3HEPIUH IPU B3aUMOJEUCTBUH TeJl.



12.
13.
14.
15.
16.
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10.

11.

CoxpaHeHHe UMIyJIbCa IPU HEYIIPYTOM B3aMMOIeHCTBUH.
CoxpaHeHHe UMIYJIbCa IPU aOCOJIIOTHO YIPYTOM B3aUMO/J€ICTBUH.
HabsroieHre peakTUBHOTO ABHXKEHHUS.
CoxpaHeHHe MeXaHUYeCKON 3HepTrUu NPy CBOOOLHOM NaJleHUH.
CoxpaHeHHe MexaHU4eCKOU 3HepPrUU NPH JABHXKEHUHU TeJla 10| AeCTBUEM NPY>KUHBI.

JlabopamopHbie pa6omul U ONbIMbL.
KoHcTpyupoBaHue TpakTa [/ pa3roHa W JaJbHeHLIero paBHOMEPHOTO JBHXXeHHUS
IIapUKaA UJIU TeJIeXKKHU.
OnpepeseHve cpefHeld CKOPOCTH CKOJIbXKEHUS OpyCcKa WJIM JABMKEHUS LIapUKa IO
HaKJIOHHOM IIJIOCKOCTH.
OnpepesieHre YCKOpeHMs TeJja IPU PAaBHOYCKOPEHHOM J[BHKEHHUHU IO HaKJIOHHOU
IIJIOCKOCTH.
UccnepoBanue 3aBUCUMOCTH IIYTH OT BpeMeHH IIPU PaBHOYCKOPEHHOM JIBUXKEHHUH Oe3
Ha4aJIbHOM CKOPOCTH.
[IlpoBepka rumoresbl: ecad IPU PaBHOYCKOPEHHOM /[BW)XXEHUM 0e3 Hada/lbHOH
CKOPOCTUM MNYTU OTHOCATCA KaK pAJ HEYETHBIX YMCeJ, TO COOTBETCTBYHOILUE
IIPOMEXXYyTKHA BpeMeHHU OJJMHAKOBBI.
UccnesoBaHue 3aBUCMMOCTH CUJIBI TPEHHA CKOJIBXXEHHUS OT CUJIbl HOPMaJIbHOTO
JlaBJIEHUSL.
Onpepenenve ko3$PULKEHTA TPEHUSA CKOJIbKEHMUS.
Onpegenenye )KECTKOCTU NPY>KUHBI.
Onpenenenve paboTbl CUJIBI TpPeHHUSA IPU PaBHOMEPHOM [JBIXEHHUMU TeJja IO
rOPU30HTAJIbHOW OBEPXHOCTH.
Onpepenenve paboThl CUJIbl YyOPYroCTH NpU NOABbEME Trpy3a C HCIOJIb30BaHHUEM
HeNO/ABUXHOTO Y IIOJBUKHOI'0 OJIOKOB.
M3yyeHue 3aKOHA COXpaHEHHWS SHEPTUH.

Pa3aen 2. MexaHn4YeCKHe KOJie6aHUA U BOJIHBI.
KonebatenbHoe paBmxkeHHe. OCHOBHblE XapaKTEPUCTHUKU KoJIeOaHUH: TepHOo[,

49aCTOTa, aMIJIMTyJa. MaTeMaTH4eCKUN U l'[py}KI/IHHblf/'I MaAdTHHKMU. HpeBpameHHe SHEepruu
Ipn KoJieb6aTeJbHOM ABHUKEHHHU.

3aryxawuiye kojebaHUsl. BbIHy»kJeHHble KojebaHUsl. Pe3oHaHc. MexaHuveckue

BoJIHbI. CBOMCTBA MeXaHUYECKHX BOJIH. HpO,C[OJIbeIe M 1ornepedHblie BOJIHBI. [[JII/IHa BOJIHbI

N CKOPOCTb eé paciipoCTpaHEHHUAA. MexaHU4YeCcKUe BOJIHbI B TBép,ZlOM TeJie, celicMHU4YecKHe

BOJIHBI.

3Byk. ['poMKOCTb 3ByKa M BbIcOTa ToHa. OTpakeHue 3ByKa. HMHpasByk u

yJIbTPa3BYK.

A

Jdemoncmpayuu.
Hab6stozieHue Kosie6aHUM TeJl 10/ AeUCTBUEM CUJIbI TSIPKECTH U CUJIbI yIPYTOCTH.
Hab6naroneHue kosie6aHui rpy3a Ha HUTH Y Ha IPY>KUHE.
Hab6usito/ieHue BbIHY»/IeHHbIX KOJIe6aHUI U pe30HaHca.
PacnpocTpaHeHure MPo/i0JIbHBIX M TONIEpPEeYHbIX BOJIH (Ha MOJeH).
Ha6.1to/1eHue 3aBUCUMOCTH BbICOTHI 3BYKa OT YaCTOTHI.
AKyCcTHYeCKHH pe30HaHC.



Jla6opamopHbie pa6omul U ONbIMbL.

1. OmnpejeneHue YacCTOThI M Iepro/ia KOJIeOaHMM MaTEMAaTUYEeCKOT0 MasiTHUKA.

2. OmnpepesieHHe 4aCTOTHI M Iepro/ia KOJIeOaHUU IPY>KUHHOT0 MasgTHUKA.

3. HccnepoBaHue 3aBUCHMOCTH IEPUOJA KOJIeOAaHUW MOJBELIEHHOTO K HUTU Ipys3a OT
JUTMHBI HATU.

4. HWccnepoBaHue 3aBUCMMOCTU MEPHO/A KOJIEOAHUM MPYKUHHOTO MAasTHHUKA OT MacChl
rpysa.

5. llpoBepka He3aBUCHUMOCTH Ieproja KojebaHWM Trpy3a, MOABEUIEHHOTO K HUTH, OT
Macchl rpy3a.

6. OnbIThl, JEeMOHCTPUpYIOL[HE 3aBUCHMOCTb Ieprhoja KoJebaHUK MNPYKUHHOTO
MasiTHUKA OT MacCChl I'Py3a U KECTKOCTU MPYKUHBI.

7. W3MepeHHe ycKOpeHHUs CBOOOJAHOIO MaJleHUS.

Pa3gen 3. J/IeKTpOMarHuTHoOeE 1oJie U 3JIEKTPOMarHUTHbIE BOJIHBI.

JJIeKTPOMarHMTHOE noJie. JJIeKTpOMarHuTHbIe BOJIHBI. CeoucTBa
3JIeKTPOMarHuTHbIX BoJH. lllkasa 2/ieKTpOMarHUTHBIX BOJIH. Mcnosib3oBaHue
3JIEKTPOMAarHUTHbIX BOJIH JIJISI COTOBOM CBSI3U.

JyieKTpoMarHuTHasa npupoza ceeta. CkopocTb cBeTa. BosiHOBBIE CBOMCTBA CBeTa.

Ademoucmpayuu.

1. CBo¥cTBa 3JIeKTPOMarHMTHBIX BOJIH.
2. BosiHOBBIE CBOMICTBA CBETA.

JlabopamopHble pa6omul U ONbIMbL.

1. H3yuyeHue CBOUCTB 3JIEKTPOMarHMTHBIX BOJIH C IOMOILbI0O MOOUJILHOTO TesiedpoHa.
Pa3aen 4. CBeTOBbIE IBJICHUS.

JlyueBass Mogesnb cBeta. HMcTtouHuku cBeta. [IpsMosMHelHOe pacnpocTpaHeHHe
cBeTa. 3aTMeHud CosHua U JlyHbel. OTpaxkeHue cBeTa. [ls1ockoe 3epkKasio. 3aKOH OTpaKeHUs
CBeTa.

[IpenomsieHue cBeTa. 3aKoH npesioMJieHUs1 cBeTa. [loTHOe BHYTpeHHee OoTpakeHUe
cBeTa. Mcnosib30BaHKE MOJIHOTO BHYTPEHHETO OTPaXKEHHUS B ONTUYECKUX CBETOBO/AX.

Jlunsa. Xog sydyeil B sinH3e. OnThdeckass cucteMa ¢oToannaparta, MUKpPOCKoNa U
TeJsieckomna. [J1a3 kak onTuyeckast cucteMa. BJIM30pyKOCTh U 1a/IbHO30PKOCTb.

PasznoxeHnue 6esoro ceera B crnekTp. OnbiTbl HeloToHa. CioXkeHHe cHeKTpaJibHbIX
1BeToB. /lucnepcus cBerta.

Jemoncmpayuu.

[IpssiMosiMHelHOe pacnpoCTpaHEHME CBETA.

OTpaxxeHue CBeTa.

[TonyyeHue U306pakeHUH B MJIOCKOM, BOTHYTOM U BbINYKJIOM 3epKaJiax.
[IpesioMsieHue cBeTa.

OnTuyecKuu CBETOBOJ,

Xop ydyer B paccerBaloleu JUH3eE.
[TonyyeHue U306pa*keHUH C MOMOIIbIO JIMHS.
[IpuHLMn feficTBUA poToannapaTa, MUKPOCKOIA U TeJleCKONa.

1
2
3
4
5
6. Xop sy4yell B cobuparouiei JMH3e.
7
8
9
10. Mopenp raasa.



11. PaznoxxeHue 6e10r0 CBETA B CIIEKTP.
12.IlonyyeHue 6esioro cBeTa PU CJI0KEHUU CBETA pa3HbIX 1| BETOB.

Jla6opamopHbie pa6omul U ONbIMbL.
1. HccnepmoBaHue 3aBUCUMOCTH yIJIa OTPAXKEHUS CBETOBOTO Jiyda OT yrJia aZeHHUsl.
N3y4yeHue xapaKTepHUCTHUK U300pakeHUs NpeJMeTa B IIJIOCKOM 3epKalJlie.
UccienoBanue 3aBUCMMOCTH yIJia NIPeJIOMJIEHUA CBETOBOTO Jiyda OT yrJa NaJleHUs Ha

w N

rpaHule KBO3JYX—CTEKIIO».
[TosiyyeHne U306pakeHUH C MIOMOIIbI0 COOMPaLel JIUH3HI.

Onpepenenve GOKYCHOr0 pacCTOSIHUSA U OITUYECKOU CUJIbl COOUpalOIel JTUH3BI.
OnbITHI O pa3JioKeHHUI0 6eJI0ro CBeTa B CIIEKTP.

OnbIThl MO BOCHPUSITHIO LIBETA MPEAMETOB NPU UX HAOJIOJAEHHWU 4Yepe3 IBETOBbIE
GUABTPHI.

N oo e

Pa3aes1 5. KBaHTOBBIE IBJ/IEHUA.
OnbiThl Pesepdoppa M mnsaHeTapHas Mogeab atoMma. Mogenb artoMa bopa.
Ucnyckanuve u norsoileHue ceeta aToMoM. KBaHTHI. JIMHeWYaTble CIEKTPHI.
PaguoakTuBHOCTb. Anbda-, 6eTa- U raMmMma-usaydeHus. CTpoeHre aTOMHOTrO sifpa.
HyknoHHas Mofenb atoMHoro sfpa. MU3otonbl. PaguoakTuBHble npeBpaueHusd. [lepron
noJiypacna/ia aTOMHBIX si/iep.
AnepHble peakuu. 3aKOHbI COXpaHEHUs 3aps0BOr0 U MacCOBOTO YHMCeJl. JHEPTUs
CBSI3U aTOMHBIX f7ep. CBA3b Macckl M 3Hepruu. Peaknuu cuHTe3a U JesieHUs SJep.
UcTouynuku sHepruu CoJiHIA U 3BE3 .
Anepnas osHepretuka. JlelicTBUSI paJMOAKTUBHBIX H3Jy4EHUW Ha KUBbIE
OpraHU3MBbl.
JAemoncmpayuu.

CrieKTpbl U3Jy4eHUS U MOTJIOIeHUS.

CneKTpbl pa3/iMiHbIX Fa30B.

CnekTp Bogopo/a.

HabsroneHue TpekoB B kaMepe BusibcoHa.

PaboTa cuéTumka HOHU3UPYIOIUX U3JTYYEeHUH.

Perucrtpauus usydeHus NpupoAHbIX MUHEPAJIOB U IPOJYKTOB.
JlabopamopHblie pa6ombul U ONbIMbL.

ok Wi

Ha6.1to/ieHue ClJIONIHBIX U JIMHEWYATBIX CHEKTPOB U3Jy4yeHHs.

2. HccnepoBaHue TpeKOB: HM3MepeHHe 3HEPruu YacTHLbl 10 TOPMO3HOMY NyTH (MmO
doTorpadusam).

3. H3mepeHue paguoakTUBHOro ¢oHa.



INV/IAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA YYEBHOT' O ITIPEAMETA «®PU3HKA»
HA YPOBHE OCHOBHOTI'O OBLIEI'O ObPA30BAHUA

JINYHOCTHBIE PE3YJ/IbTATBI

1) naTpyMoTH4YeCKOe BOCIUTaHH e:
- INpofIBJIeHMe HHTepeca K HCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCUHCKOU
br3nYecKor HayKy;
- IeHHOCTHOE OTHOLLIEeHHE K JOCTMXKEHUSAM POCCUNCKUX YYEHbIX--PHU3UKOB;

2) rpakKaHCKO€e U AYXOBHO-HPABCTBEHHOI'0 BOCIMTAHUE:
- TOTOBHOCTb K aKTUBHOMY VYYacTHUI0 B OOCYXXJEeHUM OOILEeCTBEHHO 3HAaYUMbIX H
3THUYECKUX MPOO6JIEM, CBSI3aHHbBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN QU3HKY;
- 0CO3HaHUE BaXKHOCTHU MOpPaIbHO--3TUYECKUX NPUHLUIIOB B e TeJIbHOCTU yYEHOTO;

3) acTeTu4eCcKoe BOCIUTAHUE:
- BOCIIPUSITHE 3CTETUYECKUX KauyeCcTB PU3UYECKON HAayKU: €€ TApMOHUYHOTO MMOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) 0eHHOCTH Hay4YHOr0 NO3HAHUSA:
- OCO3HaHUe LJeHHOCTU (PpU3UYeCKOW HAyYKH KaK MOIIHOIO MHCTPYMEHTA M03HAHUS MUDa,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaXKHENIIEN COCTABJAIOLEN KYJbTYpPhI;
- pa3BUTHE HAy4yHOW JIIOOO3HATE/JbHOCTH, HUHTEpeca K HUCCIe/J0BATETbCKOU
JleITeJIbHOCTH;

5) ¢opmupoBaHMEe KyJIbTYPbl 3J0P0Bbsl U IMOLMOHA/ILHOTO 6/1aronoJIy4Yus:
- OCO3HaHME LeHHOCTU 6e30macHOro obpasa >KM3HH B COBPEMEHHOM TEeXHOJIOTMYECKOM
MUpe, BaXKHOCTU TMpaBUJ 0e30MacHOTO MOBeJeHHS Ha TPAHCIOPTe, Ha Jo0porax, C
3JIEKTPUYECKUM U TEIJIOBbIM 060py/J0BaHHMEM B JJOMAIIHUX YCJIOBUSX;
- cOpMUPOBAHHOCTD HaBbIKa pedJieKCUY, IPU3HAHKE CBOETO MpaBa Ha OIIMOKY U TaKOro
’Ke MIpaBa y APYroro 4ejoBeKa;

6) TpyAoBOe BOCIUTAHUE:
- aKTUBHOE y4YacTHe B pellleHUH NMPAaKTUYeCKUX 33/1a4 (B paMKax CeMbH, 00pa30BaTeIbHOU
OpraHusaluy, Tropoja, Kpas) TeXHOJOTMYeCKOM U COLMAaJbHOM HaIMpaBJIeHHOCTH,
TpeOyIIUX B TOM YUC/Ie U GU3NIeCKUX 3HAHUMY;
- UHTepeC K MPaKTUUYECKOMY U3y4eHUI0 Tpodeccrii, CBI3aHHbIX C PU3UKOU;

7) 3KoJI0rU4YeCKOoe BOCIUTAHHUE:
- OpUeHTalMsl Ha NpUMeHeHHe (PU3WYEeCKUX 3HAHUM [AJid pellleHUs 3aJa4d B 006J1acTH
OKpY>Kalolllell cpe/ibl, IJIaHUPOBAHUS MOCTYNKOB U OLEHKHU UX BO3MO>KHbIX MOCJIE/[CTBUU
JUIS1 OKPY>Kalolle cpesbl;
- OCO3HAHUeE I106aJIbHOTO XapaKTepa 3KOJOTHYEeCKUX TPOO6JIeM U yTel UX pelleHus;

8) ajanTanya K U3MEHSII0LIUMCS YCJI0OBUAM COLMAJIbHOM U NPUPOSHOM Cpebl:
- NOTPeObHOCTh BO B3aUMOJIEMCTBUU MPH BbINOJHEHHUU UCCAEOBAHUN M IPOEKTOB
du3nyecKor HapaBJIEHHOCTH, OTKPbITOCTb ONbITY U 3HAHUSM JIPYTHUX;
- IOBBIIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTU Yyepe3 MPaKTUYEeCKYI0 AesaTebHOCTh;
- MOTpeOGHOCTh B GOPMUPOBAHUU HOBBIX 3HAHWUM, B TOM uucJe GOPMYJUPOBATH H/JIEH,
HNOHSATHUSA, TUIOTE3bl 0 PU3UIECKUX 0O bEKTAX U ABJIEHUSX;
- 0CO3HaHHUe AePUIUTOB COGCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEN B 06/1aCTU PU3UKY;



- IJIAaHUPOBaHKE CBOEro pa3BUTHUSA B IPHUOOPETEHUH HOBbIX PU3UYECKUX 3HAHUH;

- CTpeMJIeHHWE aHa/IM3UpPOBaTh U BBISBJASATb B3aUMOCBS3U MPUPOJbI, O0OIIECTBA U
3KOHOMHKH, B TOM YHCJIe C UCII0JIb30BaHHEM GU3NUYECKHX 3HAHUH;

- OlleHKa CBOUX [JIEMCTBUM C YYETOM BJIMSIHUSI HAa OKpPYKAWIIYI0 CpeAy, BO3MOXKHbIX
rJI06aJIbHBIX IIOCJIEICTBU M.

METAINIPEAMETHBIE PE3YJ/IbTATbI
Ilo3HaBaTe /IbHble YHUBEPCAJIbHbIE yYeOHbI€e JeiiCTBUS
Ba3oBbie JIoru4eckKue JAenCcTBus:

® BBISIBJIATH U XapaKTepU30BaTh CyllleCTBEHHbIE PU3HAKU 0O'bEKTOB (SIBJIEHUI);

e YCTaHABJMBAThb CylIEeCTBEHHbI NpPU3HAK KJacCUPUKAIMMY, OCHOBAHUA [Jis
0060011leHUsI U CPAaBHEHUS;

® BbIAABJIATb 3aKOHOMEPHOCTHU U IPOTUBOPEYHUS B pacCMaTpUBaeMbIX GpaKTax, JAHHbIX U
Ha6JII0JeHUSIX, OTHOCSIIUXCA K QU3UYECKUM SIBJIEHUSIM;

® BbIABJATb NIPUYMHHO--CJIeICTBEHHbIE CBSI3U NPU U3YYEeHUU PU3UYECKUX SIBJIEHUHU U
IpPOLEeCCOB, JesiaTb BbIBOJbl C HCIOJIb30BaHUEM [JIeAYKTHUBHbIX U HUHJAYKTHBHBIX
yMO3aKJII0UeHUH, BbIIBUTATh TUIIOTE3bI O B3AUMOCBS349X GU3UYECKUX BEJIUUUH;

® CaMOCTOSITEJIbHO BbIOUpATh CHOCO6 pelleHUsA y4yeO6HOM GU3MYECKON 3ajayu
(cpaBHEHMEe HECKOJbKUX BapUaHTOB pelleHMs], BbIOOp HauboJsiee MOJXOAALIEr0o C
Y4ETOM CAaMOCTOSITEJIbHO Bbl/IEJIEHHBIX KPUTEPUEB).

Bba3oBble HccieA0BaTe/IbCKUeE JefCTBUSA:

® 1CNOJIb30BaTh BONPOCHI KaK UCCIeL0BaTeIbCKUA HHCTPYMEHT O3HAHUS;

® IMpPOBOJAUTHL MO CAMOCTOSITEJIbHO COCTaBJEHHOMY IUJIaHY OINBIT, HECJ0XKHbIN
bU3MYeCKUM IKCIIepUMEHT, He60 IbIloe ucce/jloBaHue GU3UIECKOTO SIBJIEHHS;

® OleHMBATb Ha MIPUMEHUMOCTb U JJOCTOBEPHOCTb WHGOpPMALUIO, NOJYYEHHYIO B X0/€
YCC/1elOBaHUS UM SKCIIEPUMEHTA;

® CcaMoCTOsITeJbHO (OpMy/JUpPOBaTh 0606IIeHUsT H BbIBOJbl 10 pe3yJbTaTaM
NpPOBeJIEHHOT0 HAOJII0/IeHHS], OTIbITA, UCC/IeJ0BAHUS;

e [IPOTrHO3UPOBAaTb BO3MOXKHOE JajbHelllee pa3sBUTHE QPU3UYECKUX NPOLECccoB, a
TaK)Xe BbIJIBUTAThb MPEJINOJOXKEHUsST 00 HUX pA3BUTHUHU B HOBBIX YCJIOBUSIX U
KOHTEKCTax.

Pa6oTa c uHpopmanueii:

® IpPUMEHSATh pa3JiIMuHble METO/Ibl, HHCTPYMEHTbl U 3aNpPOChI MPHU MOUCKe U OT6GOpe
vHbOpMaILMU WU JaHHBIX C y4ETOM NpeAJIoKeHHOU yue6HOM GU3HNUeCcKOU 3a/ja4uu;

® aHaJU3UMpOBATh, CUCTEMATU3UpPOBAaTb U  HUHTEPIPETUPOBATH  MHPOPMALUIO
PasJIMYHBIX BUJIOB U GOpPM MpesiCTaBIEeHHUS;

® CaMOCTOSITEJIbHO BbIOMPATh ONTHMAaJbHYI0 GOpMy mpeJicTaBJeHUs UHPOpMaALUU U
WJJIIOCTPUPOBATh pellaeMble 33/la4yd HECJ0XKHBIMM CXeMaMH, JharpaMMaMH, UHOU
rpaduKoi U UX KOMOUHAIUSAMHU.

KoMMyHHKaTUBHbIE YHHUBEpPCaJibHbIe yYeOHbIe JelCTBUA:

e B x0Je 00CYyXJeHUs y4eGHOro MaTepuasa, pe3y/bTaTOB JIabopaTOPHBIX pabOT M
NPOEKTOB 33/1aBaTh BOMPOCHI MO CYLIECTBY 06CYK/1aeMOU TeMbl U BbICKA3bIBaTh U/EH,
HalleJIeHHbIe Ha pellleHUe 33/1a4H U MoAiepKaHue 6J1aroxesaTelbHOCTU O0IIeHUS;



® CONOCTaBJSATb CBOM CYX/JEHHUS C CYXJEeHUsIMHU [JIpyrdx Yy4YacCTHHUKOB JuWaJora,
0O0HapY>XUBATh pas/iMiMe U CXO/JCTBO MO3UIUH;

® BbIpaXXaTb CBOIO TOYKY 3PEHHUS B YCTHBIX U IUCbMEHHBIX TEKCTAX;

e MyOGJMYHO MPEJCTABASATb pe3y/JbTaTbl BbINOJHEHHOr0 (U3UYECKOTO  OINbITa
(aKcnepruMeHTa, UCCieIoBaHus], TPOEKTA);

e TMOHMUMATh U UCHOJIb30BAaTh NPEUMYILECTBA KOMAaHJAHOW YU MHAWBUAYAJTbHOU pPabOThI
IpU pellleHHU KOHKPEeTHON PH3MUEeCKOU NPOOJIEMBI;

® [pPUHUMATb IeJM COBMECTHOU JesTeJbHOCTH, OPraHM30BbIBAaThb JE€NCTBUS MO eé
JIOCTYDXKEHUIO: paClpesesisiTh POJiM, 00CYK/AATh NMPOILECcChl U pe3y/abTaThl COBMECTHOM
paboThl, 06061aTh MHEHUSI HECKOJIBKUX JIIO/EH;

e BBINOJIHATh CBOK 4YacCTh pPabOThI, JOCTUrasi KayeCTBEHHOrO pe3yJibTaTa [0 CBOEMY
HaNpaBJIEHUIO U KOOPJIUHUPYS CBOM AEUCTBUSA C APYTUMHU YJ€EHAMU KOMaH/bl;

e OIlleHMBaTb KayecTBO CBOEro BKJ3aJa B OOIMHA NOPOAYKT MO KPUTEPUSM,
CaMOCTOSATEJIbHO CHOPMYJIUPOBAHHBIM yYaCTHUKAMHU B3aUMO/1€CTBUS.

PeryiaTUBHbBIE YyHUBepCa/ibHbIE yYeOHbIe JelCTBUA
CamoopraHu3anms:

® BBIAABJATH NP0O6JIEMBI B )KU3HEHHBIX U y4€OHbIX CUTyalUX, TPEOYIOILUX A5 pelleHUs
dU3MYeCcKUX 3HAHUY;

e OpUEHTUPOBATHCA B PaA3JIMYHBIX MOAXOAAX NPUHATUA pelleHUH (MHAUBUAYAJbHOE,
NPUHSATHE PeLleHUs B rpyIIe, IPUHATHE pellleHUH IPyInou);

® CaMOCTOSITE/JIbHO COCTAaBJATbH AJCOPUTM pelleHUs GU3MYECKOW 3aJauu MJM IJaHa
UCC/IeIOBaHUSA C YYETOM HMEIOUIMXCS PecypcoB U COOGCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATbH Iipe/jiaraeMble BApUaHThI pellleHUui;

e JleslaTh BbIOOP M 6paTh OTBETCTBEHHOCTD 3a pellleHHUeE.

CaMOKOHTPOJIb, 3MOLIMOHAIbHbIA UHTEJ/IJIEKT:

e JlaBaThb a/IeKBAaTHYIO OLeHKY CUTyallUy U MpeJjlaraTh MJ1aH €€ U3MeHeHHUs;

® OOBACHATb NPUYUHBI JOCTHXKEHUS (HeILOCTHXKEeHHs) pe3y/JbTaTOB JesaTeJbHOCTH,
JlaBaThb OLleHKY NIpUOOpPETEHHOMY OMBITY;

® BHOCUTb KOPPEKTHUBBHI B J1eSITEJILHOCTD (B TOM YHCJIE B X0/ BbINOJTHEHUSI PU3NYECKOTO
UCC/IeIOBaHUSl WJM INPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEJNbCTB, HM3MEHHUBIIMXCS
CUTYallUui, yCTAHOBJIEHHbIX OLIMOO0K, BO3HUKIIUX TPYAHOCTEH;

® OIleHHUBATbh COOTBETCTBUE pe3y/IbTaTa LieJIU U YCJOBUSM;

® CTaBUTb cebs Ha MECTO JPYroro yesjoBeKa B X0Jie CIOpa WM JUCKYCCHUU HA HAYYHYIO
TeMY, IOHUMaTb MOTHUBbI, HAMEPEHUS U JIOTUKY APYTroOro;

e [pH3HAaBaTb CBOé NpPaBO Ha OLIMOKY NpH pelleHUH GU3UYECKHUX 3aJady WM B
yTBEPK/AEHHAX HAa Hay4YHble TEMbI U TaKOE 3Ke PaBo Jpyroro.

INPEAMETHBIE PE3YJIbTATDI

7 KJIACC
K koHIy o6ydeHuss B 7 KJacce mpeJMeTHble pe3yJibTaThl Ha 6a30BOM YpOBHE
JLOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTDb y 00YYaAIOIIUXCS YMEHUM:



UCIOJIb30BaTh MNOHATHUA: QU3MYEeCKMe W XUMHUYeCKHe sIBJIeHUs, HabJIlo/leHue,
3KCIEePUMEHT, MOJeJb, TUIIOTe3a, eAUHUIbI GU3UYeCKUX BeJUYHUH, aTOM, MOJIEKY.IA,
arperaTHble COCTOSAHMSA BellecTBa (TBEpAoOe, )KUAKOe, ra3000pa3Hoe), MexaHU4ecKoe
JBI)XeHHe (paBHOMepHOe, HepaBHOMEpHOe, NpAMOJIMHENHOe), TpaeKTopus,
paBHOJeNCTBylOUlas cuaa, gebopManua (ynpyras, IJIacTU4YecKas), HEBECOMOCTD,
coo6LaIMecs COCy/bl;

pasivyaTh sBjAeHUS (Auddy3us, TemsnoBoe JBMXKEHHE 4YacTHI, BeIeCTBa,
paBHOMEpPHOE JIBU>KEHUE, HepaBHOMepHOe JIBUXKeHUe, MHePL Y, B3aUMO/JleliCTBUE Tell,
paBHOBecHe TBEPABIX TeJ C 3aKpellJIEHHOM OCbl0 BpallleHMs, Illepejada JAaBJeHUs
TBEPABIMU TeJIaMHU, KUJKOCTAMU U ra3aMu, aTMocpepHoe JaBJieHUe, NJlaBaHUe TeJl,
npeBpallleHUs MeXaHU4eCKOU dHepruu) Mo ONHUCAHUI0 UX XapaKTepPHBIX CBOMCTB U Ha
OCHOBeE ONBITOB, IeMOHCTPUPYIOILUX JaHHOE PU3UUECKOE SIBJIEHUE;

pacrno3HaBaTh NpPOsIBJIEHUE U3yUYeHHbIX QU3NYECKHUX SIBJIEHUN B OKPYXKalollleM MHUpE, B
TOM 4Yuc/Jle (U3UYeCcKUe fBJIEHHUSA B NpUpOJe: NMPUMEpPHl ABWXKEHUA C PasJM4YHBIMU
CKOPOCTSIMM B >XKMBOM W HEXUBOHW NpPHUPOZE, JEeUCTBUE CUJIbl TPEHUA B IPUPOJE U
TeXHUKe, BJIUsHUE aTMOCPEpHOTO JaBJeHUs Ha >XUBOW OpraHu3M, IJlaBaHUE pPbIO,
pblYaryd B TeJle 4eJIOBeKa, IPU 3TOM IepeBOAUTh NPAaKTUYECKYI0 3a/jlayy B y4eOHYIO,
BbI/IEJIATh CyllleCTBEHHble CBOMCTBA (IPU3HAKU) PU3NUECKUX SIBJIEHUH;

ONMCBHIBATh U3y4YeHHbIe CBOMCTBA TeJl U GU3UYeCKHe ABJIeHUs], UCII0JIb3ya GU3nYecKue
BeJIMYMHBbI (Macca, 00b€M, IJIOTHOCTb BelLeCTBa, BpeMs, MyTb, CKOPOCTb, CpeAHAA
CKOpPOCTb, CHUJA YOPYroCTH, CWJa TSDKECTH, BeC TeJsa, CWJa TPEHMUs, JaBJIeHHe
(TBépZoro Tesa, XKUJAKOCTH, rasa), BbITAJKHUBAIOLIAs CHUJA, MexaHHYecKasd paborta,
MOIIHOCTb, IJIEYO CHJIbl, MOMEHT CHJbl, KO3QQUIUEHT TMO0JEe3HOro JelCTBUSA
MeXaHU3MOB, KHHeTHYecKasl U MOTeHHa/ibHasi 3HEePrus), Npyu ONHWCAaHWU NPABUIBHO
TPaKTOBaTbh QU3UYECKUM CMBICA MCHOJb3yeMbIX BeJWYUH, HMX O0003HAYeHHUA U
e/JUHULbl  PU3UYECKUX BeJHWYUH, HaXOAWTb (OpPMyJibl, CBS3bIBAKOLIHUE [JAHHYIO
$U3MYeCKyl0 BeJMYMHY C JPYTMMH BeJHWYUHAMH, CTPOUTb TpadUKU H3YYEHHBIX
3aBUCUMOCTEN PU3UYECKUX BEJTUYHNH;

XapaKTepHU30BaTb CBOMCTBA TeJs, (U3MYECKUe SBJEHUS U MPOLECChl, HCIO0JIb3Ys
npaBuJa CJA0XKeHUA cua (BAoJb OJHOM NpsAMoM), 3akoH ['yka, 3akoH [lackass, 3aKoH
ApxuMesa, NpaBUJIO paBHOBecusi pblyara (6Jioka), «30JI0TOe MPABUJIO» MeEXaHHUKHY,
3aKOH COXpaHeHMUsl MeXaHW4YeCKOM JHepruy, MNpu 3TOM [JaBaTb CJOBECHYIO
$opMyIMPOBKY 3aKOHA Y 3alMCbIBAaTh €r0 MaTeMaTU4YeCKOe BhIpaXKeHHUE;

00bACHATb QU3UYECKHe sIBJEHMs], NMPOLEeCCbl U CBOMCTBA TeJsJ, B TOM 4YHUCJIe U B
KOHTEKCTe  CUTyallud  NpPaKTUKO-OPUEHTHPOBAHHOI'O  XapaKTepa:  BBIABJATH
IPUYUHHO--CJIe[ICTBEHHbIE CBSA3H, CTPOUTH 00bsICHEHHEe U3 1-2 JIOTMYEeCKUX LIAroB C
onopoil Ha 1-2 U3y4yeHHbIX CBOWCTBA PU3NUECKUX SIBJIEHUH, PU3UUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pelmiaTb pacuyéTHble 3ajayud B 1-2 JelcTBUSA, HUCHOJb3ysl 3aKOHbI UM (GOpPMYJIbI,
cBA3bIBawIlMe ¢U3MYEeCKHe BeJUYMHbI: Ha OCHOBE aHajJM3a YCJIO0BUS 3aJjayd
3alMChIBaTh KpaTKOe YCJO0BUE, NMOACTaBIAATh QU3UYeCKHe BeJUYHMHBI B GOpPMYJibl U
IPOBOJAUTb PACYETHI, HAXOAUTb CIIPAaBOYHbIE JAHHble, HEOOXOAMMbIE [JIA pelleHUs
3a/la4, OLleHUBATb PeaJIMCTUYHOCTD N10Jy4YeHHON pU3UYeCKOU BeJIUYUHBI;



pacrno3HaBaTb MNpo6GJiEMbl, KOTOPble MOXHO pEeUIMTb NpPH MNOMOIIM (U3UYECKUX
MEeTO/I0B, B OINHWCAaHUM MCCAEe[0BaHUS BbIJEJATh IpPOBeEpsSeMOe NpeANoJOXKeHHe
(runoTesy), pas3/iMyaTb U HHTEPIPETHPOBAThH MOJy4YEHHBbIH pe3yJbTaT, HAXOAUTh
OIIMOKHU B XO/I€ OIbITA, /leJIaTh BbIBO/bI 110 €r0 pe3yJibTaTaM;

IPOBOJUTDL OMNBITHI 0 HAG/I0eHNI0 PU3NYEeCKUX ABJIEHUN MU PU3NYECKUX CBOMCTB
Tes: GOpMyJUPOBaTh INpPOBepsieMble MPEANOJIOKEHHUs, COOUpPATb YCTAaHOBKY W3
Npe/JIO)KEHHOr0 060PY/I0BaHUsl, 3aNIMUCbIBATh X0/, ONbITAa U GOPMYJIUPOBATH BbIBO/IbI;
BBINIOJIHATD NPSAAMble U3MEPEHUS PACCTOSIHUSA, BpEMEHHU, MaccChl TeJa, 00'bEMa, CUJIbI U
TEMIIepaTypbl C UCNOJb30BAaHUEM AHAJIOTOBBIX U LUGPOBLIX NPUOOPOB, 3aNHUCHIBATD
MOKa3aHUs NPUOOPOB C yYETOM 3aJJaHHOMW aOCOJIIOTHOM NOTPELIHOCTH U3MEPEHUH;
NPOBOJUTb UCC/IE/JOBAHUE 3aBUCHUMOCTU OJHON PH3UYECKON BEJUYUHBI OT JPYrou c
WCIOJIb30BAHWEM  MNpPSIMbIX  HU3MepeHUH  (3aBUCMMOCTH MNYyTH  pPaBHOMEPHO
JIBIDKYILETOCs Tesla OT BpEMEHH [JIBMXKEHHS TeJsla, CUJIbl TPEHHUS CKOJIbXEHUSI OT Beca
TeJla, KayecTBa 0O6pabOTKU MOBEPXHOCTEN TeJ M HE3aBUCUMOCTH CHUJIbl TPEHUS OT
IJIOIIAJM COMPHUKOCHOBEHUSI TeJ, CHJIbl YIPYroCTU OT VJJUHEHUS NPYKUHBI,
BbITQJIKMBAOLEeN CUJbl OT 00bEMa MNOrPYKEHHOW 4YacTU TeJa M OT IJIOTHOCTH
KUJIKOCTH, €€ He3aBUCHMOCTH OT IJIOTHOCTU TeJsa, OT IJIYyGUHBI, Ha KOTOPYIO
IOTPY>KEHO TeJIo, YCJOBUM MJIaBaHUSA TeJ, YCJIOBUW paBHOBeCHUs pblyara U 6JIOKOB),
y4acTBOBaTb B IIJIAHUPOBAaHUU Y4YeOHOTO MCCAe[0BaHUsA, COOUpATh YCTAaHOBKY W
BBINIOJIHATL U3MeEpeHHUs, caelysl NMpeJoKEeHHOMY IJIaHy, PUKCUPOBATh pPe3yJbTaThl
NOJIlyY4eHHOW 3aBUCMMOCTU (U3UYECKHUX BEJMYUH B BUJE NPEAJIOKEHHBIX TaOJIUL U
rpaduKoB, /iesIaTh BbIBO/bI 110 pe3y/ibTaTaM UCCJIeJOBAHUS;

IPOBOJIUTb KOCBEHHble H3MepeHUsd (U3WYEeCKUX BeJUYUH (IJIOTHOCTb BellecTBa
KUJKOCTU M TBEPJOro TeJsa, CWJa TpPEeHUs CKOJIbXXeHHUs, JaBJieHHe BO3/yxa,
BbITAJIKMBAIOLAsl CUJIA, [JEeWCTByIOLlass Ha TMOrPYXEHHOe B JKUAKOCTb TeJo,
K03$PUILMEHT MOJE3HOr0 JAEHUCTBUS MPOCTbIX MEXAaHU3MOB), CJeAys NpeJ0KeHHOU
MHCTPYKLIMU: TpPU BBINOJHEHUM U3MepeHUH CcobUpaTh IKCIEePUMEHTATbHYIO
YCTAHOBKY U BbIYMC/ISAATh 3HAaY€HHE HCKOMOM BeJIMYUHBI;

cobJyiloZlaTh MNpaBUJa TEeXHUKU 0e30MacHOCTH MNpu paboTe ¢ J1abOpPaTOPHBIM
060py/I0BaHUEM;

yKa3blBaThb MPUHLMIbI JeHCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOLIMecs COCY/ibl, 6apoMeTp, pblyar, MOABUKHBIA U
HeNoABUXHBIN 0JI0K, HAKJIOHHAS MJIOCKOCTb;

XapaKTepU30BaThb NPHUHIUIBLI JeHUCTBUS M3YyYEHHbIX NPUOOPOB U TEXHUYECKUX
YCTPOWCTB C ONOpPOM HA HMX ONHMCAaHUA (B TOM 4YuC/Ie: HNOAMMUIHUKH, YCTPOHUCTBO
BOJIONIPOBO/IA, TH/PABJUYECKUN IMpecc, MaHOMETp, BbICOTOMEp, MOPIIHEBOH HAcoC,
apeoMeTp), UCNOJb3ys 3HAHUS O CBOMCTBAaxX QU3UYECKUX SIBJIEHUW U HE0OXOJUMble
du3MyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NpUBOAUTH MpUMepbl (HAaXoAUTh HWHPOpPMALMI0 O TMpUMepax) MNPaKTUYECKOTO
WCI0JIb30BaHUS (PU3UYECKUX 3HAHUK B IOBCEJHEBHOW KWU3HU MJis O6ecrnedyeHUst
6e30MacHOCTU MpU OOpallleHUM C NpubopaMM U TEeXHUYECKUMU YCTPONCTBAMH,
COXpaHeHUsl 3JI0pOBbsi U COOJIIOJIEHHUST HOPM 3KOJIOTUYECKOTO IOBeJleHUsl B
OKpy>Kalollieil cpefie;



OCYIIECTBJIATh OTOOP HMCTOYHUKOB HMHPopManuu B HUHTepHeTe B COOTBETCTBUHU C
3a/laHHBbIM MMOMCKOBBIM 3allPpOCOM, HA OCHOBE UMEKUINXCA 3HAHUM U IyTEM CpaBHEHUS
pas3/IMYHBIX  MCTOYHUKOB  BbIAEJATb  HWHPOpMaLUio, KOTopasd  SBJSAETCH
MPOTUBOPEYHMBOU UJIM MOXKET ObITh HEJJIOCTOBEPHOH;

WCNOJIb30BaTh MNPU  BBINOJHEHUM Y4eOHbIX 3aJlaHUM  HAY4YHO--MOMYJISIPHYIO
JUTepaTypy QU3UYECKOTO COJEep>KaHUsf, CIHpaBOYHble MaTepuasbl, pPecypcbl CeTH
WHTepHeT, BJajeTb TMpUEMaMHU KOHCIHEKTUPOBAaHUS TeEKCTa, Mpeobpa3oBaHUA
vHbOpMaIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/,aBaTh COOCTBEHHblE KpaTKHWe NUCbMEHHbIE U YCTHbIE COOOILEHUs HAa OCHOBe 2-3
VCTOYHUKOB MHOpMaL MU GU3UIECKOro COZep>KaHus, B TOM YHMCJie IyOJIMYHO Jie/1aTh
KpaTKHe COODILEeHUs O pe3y/IbTaTaX NPOEKTOB WM YUeOHbIX UCCIEJ0BaHUM, IPU 3TOM
rpaMOTHO MCHOJIb30BaTh HW3y4YeHHbIM NOHATUHHBIA anmapaTr Kypca QU3HKY,
CONPOBOX/AATh BbICTYIJIEHUE NIPe3eHTaLlUEeN;

IPU BBINOJIHEHUU y4eOHBIX NPOEKTOB U UCCJIeJ0BAaHUU pacnpeeisiTb 0013aHHOCTH B
rpynie B COOTBETCTBUH C MOCTaBJEHHBIMU 3aJjladaMH, CJeJUTb 3a BbINOJHEHHUEM
IIJlaHa [JeWCTBUH, aJeKBaTHO OLIEHUBATb COOCTBEHHbIH BKJAaJ B JAedTeJbHOCTb
rpynnbl, BBICTPAaUBaTb KOMMYHHUKaTHBHOE B3aWMOJEUCTBUE, YYUTbIBAas MHEHHE
OKpYKaKL[UX.

8 KJIACC
K koHIy o6yueHus B 8 KJiacce mnpeJMeTHble pe3yJibTaThl Ha 6a30BOM YpOBHE

AOJIXKHBI OTpaXaTb C(l)OpMI/IpOBaHHOCTb y 06y‘-IaI-OI_I_lI/IXCH YMeHI/If/'Il

WCIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUXKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMS BellecTBa, KPUCTA/JIMYeCKhe U aMopdHble Tesa,
HaChIIeHHbIN U HEHACBIIeHHbIN Nap, BJAXXHOCTb BO3/1yXa, TEMIIepaTypa, BHYTPEHHSISA
3Heprusi, TeIMJIOBOW  JIBUTraTesib, 3JIEMEHTAPHbIA  3JIEKTPUYECKUH  3apsif,
3JIEKTPUYECKOE T10Jie, MIPOBOAHUKHU U AU3JIEKTPUKHU, TOCTOSTHHBIN 3JIEKTPUUYECKUH TOK,
MarHuTHOE T10JI€;

pas/jivyaTh sIBJeHUs (TeNJoBOe pacuiMpeHHe U CKaTue, Telsolepejaya, TeINJoBOe
paBHOBecHe, CMayMBaHHUe, KaNW/IApHble $IBJEHUs, UCIapeHHe, KOHJeHcalus,
IJIaBJIeHWe,  KpUCTa/u3anus  (oTBepJeBaHHe),  KUIIeHHe,  TellJiollepe/aya
(TenJoNMpoBOHOCTb, KOHBEKIMS, U3Jy4eHHe), dJeKTpU3alus TeJ, B3auMO/leHCTBUE
3aps/i0B, JEHUCTBUSL 3JIEKTPUUYECKOI'0 TOKA, KOPOTKOEe 3aMblKaHUE, B3aUMO/JeHCTBHUE
MarHuTOB, JleCTBUe MAarHUTHOTO MOJisi HA NPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHasI
WHAYKIHS) 10 OMNUCAHUID MX XapaKTepPHbIX CBOWCTB M HAa OCHOBE OINBITOB,
JIeMOHCTPUPYIOIIUX JJaHHOE GU3UYECKOE SIBJIEHUE;

pacrno3HaBaTh NPOsIBJIEHUE U3YUYEeHHbIX PU3NYECKUX SIBJEHHUUN B OKPYKalOleM MUPE, B
TOM 4YucJe GU3WYeCKUe SIBJEeHUs B TMpPHUPOJe: IOBEPXHOCTHOE HATSHKEHUE W
KalWJISIpHble SIBJIEHUsS B MPUPOJE, KPUCTA/JIbI B MNpupoze, usnaydeHue COJIHIIA,
3aMep3aHue BOJ0EMOB, MOPCKHe OpHU3bl, 0O0pa3oBaHUE POChI, TYMaHa, WHes, CHera,
3JIeKTpUUYeCKHe sIBJieHUs1 B aTMocdepe, 3JEKTPUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHoe noJjie 3eMJid, JApedd MOJIIOCOB, poJib MAarHUTHOTO NOJA JAJis KU3HU Ha



3eMmJie, OJIIPHOE CHUSIHWE, IPU 3TOM NMEPEBOJUTH NPAKTHUUYECKYIO 33/1ayy B y4eOHYIO,
BbI/IeJIATh CyllleCTBEHHble CBOMCTBA (IPU3HAKU) PU3NUECKUX SABJIEHUH;

OMUCBHIBATh U3yUYEHHbIE€ CBOMCTBA TeJ U PU3UUYECKUE SIBJEHUS, UCNI0JIb3ys GU3NYEeCKHE
BeJIMYUHBI (TeMIlepaTypa, BHYTPEHHSS 3HePrus, KOJUYECTBO TEIIOThI, yZesbHasi
TEIMJIOEMKOCTb BelleCTBa, yJeJibHas TelJoTa I[JIaBJeHUs, yJeJbHasd TeIaoTa
napoo6pa3oBaHUs, yAeJibHasd TEeNJI0Ta CrOpaHUsl TOIIMBA, KO3(QQPUIMEHT MOJIE3HOTO
JeVCTBUSA TENJOBOM MAlIUHBI, OTHOCUTEJIbHASA BJIAXHOCTb BO3/yXa, 3JIeKTPUYECKUHU
3aps/Jl, CuJa TOKa, 3JIEKTPUYEeCKOoe HampsihKeHWe, CONpPOTHUBJEHHE TMPOBOJHUKA,
yAeJibHOE CONPOTHBJIEHUE BELECTBa, pab0oTa ¥ MOLHOCThb 3JIEKTPUUYECKOT0 TOKA), IPU
ONKCAaHUU MPABUJBHO TPAKTOBAaTh (U3UYECKHUN CMBICJI MCIOJIb3yeMbIX BEJUYUH,
0003HaYeHUs U eJUHHIbl PHU3UUECKHUX BEJMYUH, HAaX0AUTh GOPMYJibl, CBS3bIBAIOIE
JaHHY0 (U3UYECKyl0 BeJMYUHYy C JAPYTMMU BeJUYMHAMH, CTPOUTH Trpaduku
HM3Y4YEeHHbIX 3aBUCUMOCTeN GU3NYECKUX BEJIUYHH;

XapaKTepHU30BaThb CBOMCTBA TeJs, (QU3UYECKHE SBJEHUS W IMPOILECChl, HUCHOJIb3ys
OCHOBHbIE TOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOEHUs BeLeCTBa,
NPUHLMII CyNeprno3vlMu ToJied (Ha KayeCTBEHHOM YpOBHE), 3aKOH COXpaHeHUs
3apsafa, 3akoH OMa i y4yacTKa Lenu, 3akoH /koysns-JleHla, 3aKOH COXpaHEHUS
3HepruM, NMpu 3TOM JaBaThb CJOBECHYH (GOPMYJMUPOBKY 3aKOHA M 3alHCbIBaTh €ro
MaTeMaTU4YeCKOe BbIpaKeHUE;

00bSACHATL (pU3UYECKHe MPOoIecChbl U CBOMCTBA TeJ, B TOM 4YHUCJE U B KOHTEKCTE
CUTyalui NPaKTHKO-OPHUEHTUPOBAHHOTO xXapakTepa: BBISIBJIITh
NPUYUHHO-CJIEe/ICTBEHHbIE CBSI3U, CTPOUTb 0O0bsiCHEHHEe U3 1-2 JIOTHYeCKHUX LIaroB C
onopoi Ha 1-2 u3y4yeHHbIX CBOMCTBA PpU3UYECKUX SABJIEHUH, PU3UUECKHUX 3aKOHOB UJIU
3aKOHOMEPHOCTEH;

pemiaTh pacyéTHble 3aZayd B 2-3 [AeWCTBHUS, HCNOJb3ys 3aKOHbI U (GOPMYJIbI,
CBS3bIBalOIMe QU3MYeCKUe BeJMYUHbI: Ha OCHOBe aHa/d3a YCJAOBUS 3a/Jauu
3alKCbIBaTh KpaTKOe YCJI0BUE, BbISABJATh HEJOCTATOK JAaHHBIX [IJISl pellleHUs 3a/jayuH,
BbIOHMPATh 3aKOHBI KU GOPMYJIbl, HEOOXOAUMbIE /iJisl €€ pellleHUs], TPOBOAUTb PACYETHI U
CpaBHUBATh N10JIyYeHHOE 3HaueHue GU3NUEeCKON BeJIMUMHbBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTb MNpPOO6JiEMbl, KOTOPble MOXXHO pEeUUTb MPU MNOMOUA (PU3UYECKUX
METOJI0B,  MCNOJIb3ysl  ONUCAHWE  MCCJEeJJOBAaHUS, BbIJEJATb  IPOBEpPSIEMOE
NpeJinoJio’)KeHUe, OLlEeHMBATh MPABUJBHOCTb MNOpsSAKA IpPOBeJeHUsI HCCae0BaHus,
JeJlaThb BbIBOJIbI;

NPOBOJUTD OMBITHI MO0 HAGJIOAeHUI0 GU3UYECKUX SABJIEHUN AU GU3UUYECKUX CBOWCTB
Tesq (Kanu/isspHble $IBJIEHUS], 3aBUCUMOCTb [laBJeHHS BO3JyXa OT ero o0béMa,
TeMIepaTypbl, CKOPOCTU Mpolecca OCTbIBAHUS W HAarpeBaHUsl MPU HU3JIYYEHUH OT
[BeTa H3Jjyvarolleid (morJioujarmliei) NOBEPXHOCTH, CKOPOCTb HCMAapeHUs BOAbI OT
TeMIepaTypbl KUAKOCTU W IJIOWAAW €€ I[OBEPXHOCTH, 3JIEKTpPU3aLUUs Tea U
B3aUMO/IeHCTBUE 3JIEKTPUYECKUX 3aPsiJI0B, B3aUMOAEUCTBHE MOCTOSSHHBIX MAarHUTOB,
BU3yaJiM3alldsl MAarHUTHBIX MOJIEM MOCTOSHHBIX MarHUWTOB, AEWCTBHUSI MAarHUTHOTO
noJii Ha TMNOPOBOJHHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBaA
3JIEKTPOABUTATEISA IIOCTOSIHHOTO TOKa): dbopmyMpoBaTh npoBepsieMble



npeJnoJio’KeHusl, COOUpaTh YCTAaHOBKY U3 NPEJIOXKEHHOT0 060py/10BaHMs, ONIMCbIBATh
XOJ1 OTbITa U GOPMYJIUPOBATH BbIBO/bI;

BBINOJIHATh NPsIMble U3MEPEHUsI TeEMIepPaTypbl, OTHOCUTEJNbHON BJAXKHOCTHU BO3/YXa,
CWJIbl TOKA, HANpPsHKeHUsI C HCIO0JIb30BaHUEM aHaJIOTOBBIX MPHUOOPOB M AATYUKOB
$U3NUEeCKHUX BeJUYUH, CPAaBHUBATb pe3yJbTaTbhl M3MEpPEHUN C Y4ETOM 3aJaHHOU
abCoJIIOTHOM MOTPEIIHOCTY;

NpPOBOJUTb UCC/IE/JOBAHUE 3aBUCHUMOCTU OJHOM PH3UYECKOU BEJIMYHHBI OT JIPYToH C
WCIOJIb30BaHUEM NPSMbIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBJIEHUS] MPOBOJAHUKA OT
ero JJIMHbI, IJIOLAU MIONEPEYHOro CeYeHHUs1 U YeJbHOTO COPOTUBJIEHUS] BellecTBa
NPOBOJHMKA, CUJIbl TOKA, UAYILETO0 Yepe3 NPOBOJHUK, OT HaNPSXKEHUs HA IPOBO/IHUKE,
HCC/leIoOBaHME TOC/AeA0BaTeJbHOTO M MapaljieJibHOTO COeJMHEHWH MNPOBOJHUKOB):
MJIAHUPOBATh UCC/AEI0BAHUE, COOUPATh YCTAaHOBKY U BbINOJIHATbH U3MEpPEHUs, Ceays
npeJioXKeHHOMY MJIaHy, QUKCHPOBAThb Pe3yJbTaThbl MOJYYEeHHON 3aBUCUMOCTH B BU/IE
TabJ/IMI ¥ TPadUKOB, AieJ1aTh BbIBO/bI 10 pe3yJibTaTaM HUCC/e10BaHUS;

NpPOBOJUTh KOCBEHHble M3MepeHUs QU3NUYECKUX BeJUYHH (yAesbHas TeNJ0EMKOCTb
BEleCTBa, CONPOTHUBJIEHHE TPOBOJHUKA, pab0Ta U MOLHOCTh 3JIEKTPUUECKOTO TOKA):
JIAHUPOBaTb HW3MEpPEHMs, COOHMpaThb 3SKCIEePHUMEHTAJbHYK YCTAaHOBKY, CJeays
npeJio’KeHHON UHCTPYKIUH, U BBIYUCSATh 3HAaYEHUE BEJIUYHHBI;

CO0JII0JIaTh TMpaBuJla TEeXHUKU 0e30IacHOCTH INpU paboTe C JiabopaTOPHBIM
0060py/Zl0BaHUEM;

XapaKTepU30BaTh MNPUHIUIbI JeUCTBUS H3YYEHHBIX HPUOOPOB M TEXHUYECKUX
YCTPOUMCTB C OMOPOM Ha WX OMHCaHUS (B TOM 4YHUCJE: CUCTEMA OTOIJIEHHS JJOMOB,
TUrPOMeETp, MapoBas TypOMHA, aMIlepMeTp, BOJIbTMETpP, CYETYHUK 3JIEKTPUYECKOUN
3HEpruy, 3JIEKTPOOCBETUTEJIbHbIE MPUOOPHI, HarpeBaTesJbHble 3JEKTPONPUOOPHI
(mpuMepbhl), 3/JeKTpUYEeCKHe NpeJoXpaHUTEH, 3JIEKTPOMArHUuT, 3JeKTPOJBUTaTeb
NOCTOSIHHOTO TOKa), HCIOJIb3ys 3HAHUSA O CBOWCTBAX QU3UYECKUX SBJIEHUU U
Heo6XouMble pU3UYeCKre 3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCTble TeXHUYECKUE YCTPOWCTBA U U3MepUTeJibHble MPUOOpPHI IO
cXeMaM U CXeMaTUYHbIM PUCYHKaM (KUAKOCTHBIM TEPMOMETpP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JIBUTaTe/ib BHYTPEHHErO CropaHus, 3JIEKTPOCKOI, PeoCcTaT), COCTaBJATh
CXeMbl 3JIEKTPUYECKHUX IleNled C MOoc/e[0BaTe/JbHbIM U NapasljieJIbHbIM COeJIJMHEHUEM
3JIEMEHTOB, pa3Jinyasl YCJOBHbIe 0603HAYEHUS 3JIEMEHTOB 3JIEKTPUUECKHUX LieTeH;
OpUBOAUTHL MpUMepbl (HAaXoAUThb HHPOpPMALMI0 O TMpUMepax) MPAKTUYECKOTO
WCNOJIb30BaHUSA (U3WYECKHMX 3HAHUU B MOBCEJHEBHOM >XU3HU [Jis1 0bOecredyeHus
6e30MacHOCTH NpU OOpalleHUH C NpUbopaMHd M TEXHUYECKHUMU YCTPOUCTBAMU,
COXpaHeHUs1 3JI0pOBbsi M COOJIIOZIEHUSI HOPM 3KOJIOTUYECKOTO TOBeJeHUs B
OKpY>Kalwlle cpefie;

OCYLIeCTBJATh MOUCK MHPoOpMauuu Gu3N4eckoro cojep:kaHuss B HHTepHeTe, Ha
OCHOBE HMEIOLIUXCS 3HAaHUW M MNYyTEM CPaBHEHUSI JOMNOJHUTEJbHBbIX HCTOYHHUKOB
BbIZIe/IATh MHQOPMAIUI0, KOTOpas SBJSETCS MNPOTUBOPEYHMBOU HJIU MOXET ObITh
HEeJI0CTOBEPHOWU;

WCNOJIb30BaTh MPU  BBINOJHEHUM Y4eOHbIX 3aJJaHUM  HAY4YHO--NMOMYJSIPHYIO
JUTEPATypy (PU3UYECKOTO COJiep>KaHMs, CIpPaBOYHble MaTepHuasibl, Pecypchbl CeTH



WHTepHeT, BIajeTb MNpUEMaMHU KOHCIIEKTHUPOBAaHUA TEKCTa, IpeoOpa3oBaHUA
vHbOpMaIlMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

Co3/laBaTb COOCTBEHHble NUCbMEHHble M KpaTKHe YCTHble cooOLieHHus, 0060011as
MHPOpPMaLMI0 U3 HECKOJBKUX UCTOYHUKOB QU3UYECKOTO COZEepKaHHUs, B TOM 4HUCJIe
NyoJMYHO TMpeACTaBJAATb pe3yJbTaTbl NPOEKTHOM WJIM  UCCIe[0BaTe/bCKOU
ZleITeJIbHOCTH, NIPU 3TOM I'PAaMOTHO MCII0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapar
Kypca GU3UKH, CONPOBOXKJATh BBICTYIJIEHUE Ipe3eHTalueN;

IIpA BBINOJHEHUH Y4YeOHBIX NPOEKTOB M MCCAeJ0BaHUN (QU3UYECKUX MPOLEeCcCOB
pacnpezieiiTh 003aHHOCTH B IPYIINle B COOTBETCTBUU C NOCTABJE€HHBIMH 33Ja4aMy,
CleJUTb 3a BbINOJHEHWEM IlJIaHA [JeWCTBUW U KOPPEKTUPOBAaTb €ro, aJeKBaTHO
OLleHUBAaTb COOCTBEHHBIM BKJaJ B JeATEeJbHOCTb TIPYINbl, BBICTPAaUBAaTh
KOMMYHHKaTUBHOE B3aUMO/ eI CTBYeE, IPOSIBJISASA FOTOBHOCTb pa3peuaTb KOHQJIUKTBIL.

9 KJIACC
K koHIy oGyueHus B 9 KJiacce mnpeJMeTHble pe3yJibTaThl Ha 6a30BOM YpOBHE

JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTDb Yy 00YYAIOIIUXCS YMEHUM:

UCII0JIb30BaTb NOHATHUSA: CUCTEMa OTCY€Ta, MaTepuasbHas TOYKa, TPaAEeKTOpHs,
OTHOCHUTEJIbHOCTh MEXaHUYECKOTro JBMXKeHus, AebopManusa (ynpyras, njacThuyeckas),
TpPeHUe, LEeHTPOCTPEMHUTENbHOE YCKOpDEeHHEe, HEeBeCOMOCTb U IeperpyskKH, LEeHTP
TAXKECTH, aOCOJIOTHO TBEpPJAOEe TeJso, LIeHTP TSXKeCTH TBEPAOro TeJsa, paBHOBeCHe,
MexXaHU4eckue KojJebaHMA W BOJIHBL, 3BYK, HWHQpPasByK U  YJAbTPa3BYK,
3JIEKTPOMarHMTHbIE BOJIHBI, IIKaJIa 3JIeKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYyKOCThb U
JlaIbHO30PKOCTb, CIHEKTPbl WUCIYCKaHUS M MOrJolleHus, aabda-, 6eTa- U raMmma-
U3JIy4eHUs], U30TONbI, AZlepHas 3HepPreTUKa;

pas/iMyaTh siBJleHUs (paBHOMEpHOe U HepaBHOMepHOe MPSIMOJIMHENHOE JBUXKEHMUE,
paBHOYCKOpeHHOe  TNpSMOJIMHEWHOe  JiBMXKeHHe, CBOOOJHOe  MaJZieHue  TeJ,
paBHOMEpHOe [BM)KEHHEe [0 OKpYKXHOCTH, B3aWMOJEWCTBUE TeJ, peaKTUBHOe
JIBIDKeHHe, KoJiebaTeslbHOe ABU)KEHHUe (3aTyxalolliude U BBIHYKJEHHble KoJiebaHU),
pe30HaHC, BOJIHOBOE  JIBUXKEHMUE, OTpakeHue 3BYKa, NpsAMOJIMHENHOoe
pacrnpocTpaHeHHe, OTpaXKeHMe U NIpeJloMJIeHHe CBeTa, [I0JIHOe BHYyTPEHHee OTpaXKeHue
CBeTa, pa3/ioKeHue 0esIoro cBeTa B CIEKTP U CJOXKeHUe CIeKTpaJbHbIX LBETOB,
JUCIepcrus CBeTa, eCTeCTBeHHAsd pPaJlJMOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEN4YaToro
CIeKTpa U3JIydeHHs) N0 OMUCAHUI0 UX XapaKTepPHBbIX CBOWCTB M Ha OCHOBE OIMBITOB,
JleMOHCTPUPYIOLIUX JJaHHOe GU3UYECKOe fABJIEHUE;

pacrno3HaBaTh NPOsIBJIeHHE U3YYeHHbIX QU3NYECKUX SIBJIEHUU B OKpY»KatolieM Mupe (B
TOM 4HucJie pU3NUecKUe sIBJIEHUs B MPUPO/ie: NPUIUBBI U OTJIMBBI, ABUKEHUE MJIAHET
CoslHeYHON CHUCTeMBbl, peaKTUBHOE J[BUKEHHE >KUBbIX OpPraHU3MOB, BOCHpHUATHE
3BYKOB KMBOTHBIMHU, 3eMJIeTPsICEHUE, CECMUYECKHe BOJIHBI, LlyHaMH, 3X0, [|BeTa TeJl,
ONTUYECKUE sABJEHUS B MpUpoJe, OUOJOTHYECKOe JeWCTBUE  BHUJHUMOTO,
yJAbTPadro0JeTOBOr0 U PEHTTEHOBCKOTO M3JIy4Y€HUH, eCTECTBEHHBIA pPaJIu0aKTUBHBIN
$OH, KOCMHYeCKHe JIyuM, paJUO0aKTUBHOE U3JIyueHHe MPUPOAHBbIX MHUHEpPaJOB,
JleliCTBYEe paJJMOaKTHBHbBIX U3/IyYeHHMU Ha OpraHMW3M 4yeJsloBeKa), IPU 3TOM IepeBOUTh



NpaKTUYEeCKylo 33/iladyy B y4eOHYI0, BbIJENATh CyllleCTBeHHble CBOWCTBa (MPHU3HAKH)
bU3MYeCKUX SABJIEHUY;

OMUCBHIBATh U3yUYEHHbIE€ CBOMCTBA TeJ U PU3UUYECKUE SIBJEHUS, UCNI0JIb3ys GU3NYEeCKHE
BeJIMYUHBI (CpeJiHsss U MTHOBEHHasi CKOPOCTb TeJia MPU HEPABHOMEPHOM /IBUKEHUH,
YCKOpeHUe, NepeMellieHue, NyTh, yrjoBasd CKOPOCTb, CUJA TPEeHUd, CUJa YIPYTOCTH,
CWJa TSHKeCTH, YCKOpeHUe CBOOOJHOrO MajJieHus, BeC TeJa, UMIYJbC TeJsa, UMIYJbC
CWJIbl, MEXaHUYeCKasl paboTa ¥ MOLJHOCTb, IOTEeHLMa/JIbHasl SHEPTHUS TeJa, MOJHSATOr0
Ha/l TIOBEPXHOCTHIO 3€MJIY, MOTEHI[MAJIbHAsI SHEPTUS CKATOU NPY>KUHbI, KHHETHUYeCKasi
3Heprus, MoJiHas MeXaHU4YecKasi 3Heprusi, NepuoJ; U 4acToTa KoJebaHUH, AJIHMHA
BOJIHbI, TPOMKOCTb 3BYKa U BbICOTA TOHA, CKOPOCTb CBETQ, I0Ka3aTeJb peJIOMJIeHUs
cpeZbl), IPYU ONMMCAHUU NPABUJIBHO TPAKTOBATb PU3IUYECKUU CMBICA HCHOJIb3yeMbIX
BEJIUYMH, 00O3HAaYeHUs] W eJUHMILbl (PU3UYECKUX BEJWYUH, HAXOJUTb (OPMYJIbI,
CBSI3bIBAIOIIME JlaHHYI0 (U3UYECKYH0 BEJWYMHY C JIPYTUMH BeJIMYMHAMH, CTPOUTh
rpaduKu U3y4eHHbIX 3aBUCUMOCTEN GU3UUECKHUX BEJTUYUH;

XapaKTepHU30BaThb CBOMCTBA TeJ, PU3UUECKUeE SIBJEHUS U NMPOILECCHI, UCIO0JIb3Yysl 3aKOH
COXpaHEHHSI 3HEePruH, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHLMUI CYyNEPHO3ULIAU CHUJI,
NPUHLUIl OTHOCUTEJbHOCTU [anuies, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUHA
HMIIyJIbCa, 3aKOHbl OTpPaKeHUs U IpeJIOMJeHUs CBeTa, 3aKOHbl COXpPaHEeHUs
3apsA0BOr0 U MacCOBOI0 YHMCeJI IIPU SAePHBIX peaKUUsX, IPU 3TOM J1aBaTh CJIOBECHYIO
$opMyNMPOBKY 3aKOHA U 3alIMChIBATh €r0 MaTeMaTUYECKOE BbIpaXKeHUE;

00'bsAACHATh PU3WUYECKHEe NpOoLecChl U CBOMCTBA TeJ, B TOM 4YHUCJIe U B KOHTEKCTE
CUTyallMid  NPAaKTUKO-OPUEHTUPOBAHHOI'O  XapaKTepa: BbIABJIATb  [PUYUHHO--
cJe/ICTBEHHbIEe CBSI3H, CTPOUTH 00'bsICHEHHE U3 2-3 JIOTUYECKUX IIaroB C ONMOPOM Ha 2-
3 U3y4YeHHbIX CBOMCTBAa (QU3UYECKUX SBJEHUH, (UINUYECKHX 3aKOHOB WJIH
3aKOHOMEPHOCTEN;

pemiaTb pacyéTHble 3a7aud (onuparuidecsi Ha CUCTeMy U3 2-3 ypaBHEHHUM),
WCIOJIb3Ysl 3aKOHBI U POpPMYJibl, CBSI3bIBawliMe GU3NUECKHMe BEJUUYUHBI: HAa OCHOBE
aHaJIM3a YCJA0BHUSA 3a4a4M 3alIMCbIBAaTh KPaTKOeE YCJI0BUE, BBIABJATH HeJJOCTaLUe UIU
M30bITOYHbIE JJaHHbIE, BBIOMPATh 3aKOHBI U GpOPMYyJibl, HEOOXOJUMbIE [JIS1 pellleHUs],
IPOBOJAWTbL pPacCY€Tbl U OLEHUMBATh pPEAJUCTUYHOCTb I[IOJYYEHHOrO0 3Ha4YeHUs
du3nUeCcKor BEeJIUUMHBI;

pacno3HaBaTh NpoO6JiEMbl, KOTOpPble MOXHO pEIIUTh HPU MOMOILU PU3UYECKUX
METO/I0B,  MCIIOJIb3ysl  ONMUCAaHWE  MCCJeOBaHUS, BbIJEJATb  IPOBepsseMoe
NpeAINoJ0KEeHWE, OLEHHWBAaTh MNPAaBUJBbHOCTb MNOpA[Ka IMpPOBeJeHHUSA HWCCIeLOBaHus,
JleJlaThb BbIBO/Ibl, UHTEPIPETUPOBATh Pe3yJIbTaThl HAOIIOJEHUU U ONBbITOB;

NPOBOJUTDH OMBITHI MO0 HAGJIIOJeHUI0 GU3UYECKUX SIBJIEHUN UIU GU3UYECKUX CBOWCTB
TeJl (M3y4eHHe BTOpPOro 3akoHa HbI0TOHA, 3aKOHA COXpaHEHUSI SIHEPTHUH, 3aBUCUMOCTb
nepuvo/ia KojiebaHWU NPY>KUHHOT'0 MasiTHUKA OT MacChl TPy3a U XKECTKOCTU NPYKUHBI U
He3aBUCHMOCTb oT AMILJIUTY /bl MaJlbIX KoJieOaHUH, NpsAMOJIMHENHOE
pacnpocTpaHeHUe CBeTa, pasJ/ioKeHHe 0esioro CBeTa B CIEKTpP, M3yYeHUEe CBOUCTB
HM306pakeHHs B IJIOCKOM 3epKaJsie U CBOMCTB M300pakeHHs MpeaMeTa B cobuparolei
JIUH3e, HaOJIloJleHHe  CIVIOMIHbIX M JIMHEWYaTbhIX CHEeKTPOB  HM3Jy4eHHs):



CaMOCTOSATE/IbHO COOUpATh YCTAaHOBKY K3 M30BITOYHOrO Habopa 0060py/J0BaHUS,
ONMCBIBATh X0/, OIbITA U €ro pe3yJibTaTbl, GOPMYyJIUPOBATH BbIBO/bI;

IPOBOJUTL NPU HEOOXOJUMOCTHU CEpHUI0 NMPSIMbIX U3MEPEHHUU, ompejessisi cpeaHee
3HauyeHue Hu3MepsieMOod BeJIMYMUHbI (POKYCHOe pacCTOsiHHUE COOHparolier JHWH3bI),
0060CHOBBIBATh BbIOOP CIOC06a U3MepPEHUS (MU3MEPUTEIbLHOTO TpHUbopa);

IPOBOJIUTbL HCCJEJOBaHUE 3aBUCHMOCTEN (PU3UYECKUX BEJMYUH C UCIOJIb30BaHUEM
NpsMbIX HW3MepeHUN (3aBUCMMOCTb MNYyTH OT BpPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKeHMU 06e3 HadaJbHOM CKOPOCTH, IlepHoja KojebaHUW MaTeMaTHU4eCKOoro
MasiTHUKA OT AJIMHbI HUTH, 3aBUCMMOCTH YTJia OTPa)KeHUs CBeTa OT yIJa NajJieHus u
yrJja npeJjioMJIeHUs OT yrJa NaZJeHus): JIaHUPOBaTh UCC/IeJ0BaHUe, CAMOCTOATE/IbHO
cobupaTh YCTAaHOBKY, QUKCUPOBAaTb pe3yJbTaThl MOJY4EHHOHW 3aBHCUMOCTH
dU3MYecKUX BeJIMYMH B BU/Jle TabJUL, U rpadHUKOB, [eaaTh BbIBO/bI 110 pe3yJbTaTaM
YCCJ1el0BaHuS;

NPOBOJIUTh KOCBEHHble H3MepeHUsT (QU3WYECKHUX BeJUYUH (CpefHsSsl CKOPOCTb U
YCKOpeHHe TeJsla IPU PaBHOYCKOPEHHOM /JIBUXKEHHUH, YCKOPEeHHe CBOOOHOI0 Na/ieHus,
KECTKOCTb MpPYKUHbI, KOOPGULUEHT TPEHUS CKOJIbXKEHUs, MeXaHu4yeckass pabora u
MOIIIHOCTb, YacTOTa W MepuoJ, KoJiebaHUH MaTeMaTHYeCKOTO W MPYKUHHOTO
MasTHUKOB, ONTHYECKass CWJa cobupawlleld JIMH3bl, pPaJUOaKTUBHBIA ¢OH):
IJIAHUPOBATh U3MeEpPeHHs, COOUPATh 3KCIIEPUMEHTANbHYI0 YCTAHOBKY U BBIMOJIHATD
M3MepeHHus, caefys NpeJJoKeHHON MHCTPYKLMHU, BbIYUCAATh 3HaUYeHUe BeJUYUHb] U
aHAJIM3UPOBATh IMOJIyYeHHble pe3yJbTaTbl C Y4YE€TOM 33ZJaHHOW MOTPEIIHOCTU
W3MepeHUN;

cobJyiloZlaTh MNpaBUJIa TEeXHUKU 0e30MacHOCTH MNpu paboTe ¢ J1abOpPaTOPHBIM
060py/I0BaHUEM;

pas/iMyaTh OCHOBHbIE NMPU3HAKU H3yYeHHbIX PU3NUYECKUX MOJesiei: MaTepuasibHas
TOYKa, abCOJIIOTHO TBEpJ0€e TeJso, TOYEYHbId UCTOYHUK CBETa, Jiyd, TOHKas JIMH3a,
nJlaHeTapHasi Mo/ieJlb aTOMa, HyKJIOHHAasi Mo/ieJib aTOMHOTO f/1pa;

XapaKTepU30BaThb NPHUHIUIBLI JEeNUCTBUS M3YYEHHbIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OOPOM HA UX ONMUCAHUA (B TOM 4HUC/Ie: COUAOMETD, JAaTUYMKHU MOJI0XKEHHS,
pacCcTOsIHUSA U yCKOPEHHUs, paKeTa, 3X0JI0T, OUKH, Neprckon, ¢oToannapar, ONTUYECKHEe
CBETOBO/Ibl, CIEKTPOCKOI, J03UMETpP, KaMmepa BuibcoHa), HCNOJb3ys 3HAHUA O
CBOMCTBaX PU3UYECKUX ABJIEHUN U HE06X0A4MMble PU3NYECKHEe 3aKOHOMEPHOCTH;
HCII0JIb30BAaTh CXEMbl U CXeMaTUYHble PUCYHKU U3YYEHHbIX TEXHUUECKUX YCTPOUCTB,
HU3MepHUTeJNbHbIX TPUOGOPOB U TEXHOJIOTMYECKUX MPOIECCOB NMPHU pelleHuH y4eBGHO--
NpaKTUYeCKUX 33/]ay, ONTUYECKHE CXEMBbI JIJISl IOCTPOEHUSI U300paKEHUH B MJIOCKOM
3epKaJie U cobHparoliel JMH3E;

NpUBOJUTb NpUMepbl (HaXoAUTh HUHPOPMALUIO O MpUMepax) MNPaKTUYECKOro
MCI0JIb30BaHUS (PU3UYECKUX 3HAHUM B IOBCEJHEBHOW >KHU3HU /s obecledyeHUs
6e30MacHOCTM NpU OOpalleHWHM C NpUbOpaMHM M TEXHUYECKHUMU YCTPOUCTBAMU,
COXpaHeHMsl 3/I0pOBbs M COOJIIOJJEHHWS HOPM 3KOJIOTMUYECKOTO I[OBeJleHHUsl B
OKpYy:Kalolllel cpefie;

OCYIIECTBJIATh MOUCK HHPOpManuu GU3UYECKOTO cojJiepkaHusi B HHTepHeTe,
CaMOCTOATE/NbHO GOPMyJIMPYsl MOUCKOBBIM 3alpocC, HAaXOAWUTh NYyTH ONpeJeseHUs



JIOCTOBEPHOCTH TOJIyY4eHHOH HWHpOpMalLMd Ha OCHOBE MMEWIIUMXCd 3HAaHUK U
JLOMOJIHUTEJIbHBIX HCTOUHUKOB;

WCIOJIb30BaTh MNpPH  BBINOJHEHWM Y4eOHbIX 3aJ@aHUM  HAY4YHO--NOMNYJSPHYIO
JUTepaTypy QU3UYECKOTO COJEep>KaHUs, CIHpaBOYHble MaTepuasbl, pPecypchbl CeTH
WHTepHeT, B/aJleTb MNpPUEMAaMH KOHCIEKTUPOBAHUA TeKCTa, Npeobpa3oBaHUA
MHOpMaIMM U3 0JJTHOW 3HAKOBOM CUCTEMBI B [IPYTYIO;

co3/laBaTh COOCTBEHHbIe NHUCbMEHHbIE U YCTHbIE COOOLEeHUsS Ha OCHOBe UHPOpPMaALUHU
Y3 HECKOJIbKMX HMCTOYHUKOB (QU3WYECKOTO COJep:KaHHUs, MyOJUYHO NpPeACTaBAATb
pe3yJibTaThbl IPOEKTHOU MJIM UCC/IeI0BATENbCKON JeaTeJbHOCTH, IPU 3TOM IPaMOTHO
MCII0JIb30BaTh M3yYeHHbId MOHATHUHBIM ammapaT u3y4yaeMoro pasjesa (QU3MKU U
CONpPOBOXAATh BBICTYIJIEHUE Mpe3eHTaluerd C y4€TOM OCOOEHHOCTeW ayAuTOpUH
CBepCTHHUKOB.



TEMATHUYECKOE IIVIAHUPOBAHHME YYEBHOTI'O IIPEJAMETA «®PU3UKA»
HA YPOBHE OCHOBHOT'O OBLIEI'O ObPA3OBAHHUA

7 KJIACC
KosmmyecTBo yacoB J/JIeKTPOHHbIE
Ne HauMmeHOBaHMe pa3jesioB U TEM (zxudposbie)
KoHTposbHble IIpakTHyeckue
n/n NporpamMmbl Bcero oOpa3oBaTeJ/IbHbIE
pa6oThI paGoThI
pecypcsl
Pa3pgesn 1. Pu3vkKa U eé poJib B I03HAHUM OKPYKaKOILEero Mupa.
bub6 OK
1.1 du3uKa - HayKa 0 IPUPoJe. 2 1 nbsmotexa I
https://m.edsoo.ru/7f416194
b K
1.2 dusnyeckre BeJUYUHBI. 2 1 uémorera L0
https://m.edsoo.ru/7f416194
. Bbubanoreka LIOK
1.3 EcTecTBeHHOHAy4YHbIX MeTO/ I03HAHUA. 2
https://m.edsoo.ru/7f416194
HToro no pasgeny: 6 1 1

Pasgen 2. [lepBoHaya/ibHbIE CBeAEHUS O CTPOEHHUM BelleCcTBa.

Bbubanoreka LIOK
2.1 CTpoeHHe BellleCTBa. 1 1
P H https://m.edsoo.ru/7f416194
2.2 J/IBM>KeHHWe M B3aHMMOJIEMCTBUE 4YacCTHI] ) bu6saunoteka [JOK
' BelllecTBa. https://m.edsoo.ru/7f416194
Bubaunoreka LIOK
2.3 ArperaTHble COCTOSIHHUS BelllecTBa. 2
p . https://m.edsoo.ru/7f416194
HToro no pasaeny: 5 1

Pa3gen 3. /IBUKeHHe U B3aMMO/IeCTBHE 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

bubanoreka LIOK

A M .
3 CXAMMHECKOE ABIDKEHIE 3 https://m.edsoo.ru/7f416194
bubanoreka LIOK
3.2 u , , . 4 3
HEpUHA, Macea, TUI0THOCTS https://m.edsoo.ru/7f416194
bu6anoTteka LJOK
3.3 Cuna. B . 14 1 2
nia. BrAbL cil https://m.edsoo.ru/7f416194
HToro nmo pasaeny: 21 1 5

Pa3pesn 4. laBieHUe TBEPABIX TeJl, ’KUAKOCTEHN U Fa30B.

JlaByieHUe. [lepenaya JlaBJIeHHS
4.1 TBEPALIMU TeJaMH, KHUAKOCTIMH MU 3 Bubmorexa I[OK
' pA » A https://m.edsoo.ru/7f416194
rasamu.
buo6 OK
4.2 JlaBJieHM € XKUJKOCTH. 5 nbsmorexa Il
https://m.edsoo.ru/7f416194
Bbubanoreka LIOK
4.3 ATMocdepHOe JlaBJIeHHeE. 6
bep A https://m.edsoo.ru/7f416194
JleicTBUMe KMAKOCTH W rasa Ha bu6saunoTeka [JOK

4.4 ; 7 1 3
NOrpYKEHHOE B HUX TeJIO.

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

HToro no pasgeny: 21 1 3

Pa3zzaen 5. Pa6oTa 1 MOIHOCTb. JHEPTHAl.

bubanoTeka LIOK
5.1 Pa6 3 1
YT R OTERER https://m.edsoo.ru/7f416194
5.2 TlpocTble MeXaHU3MbI 5 2 Bu6smorexa LJOK
https://m.edsoo.ru/7f416194
5.3 MexaHMYeCKasl SHEPIUs 4 1 1 Bu6noreka LIOK

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

HUToro nmo pasaeny: 12 1 4



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

HToroBoe noBropeHue Kypca Gpusuku 7
KJIacca.

OBIIEE KOJIMYECTBO YACOB 110 IPOT'PAMME

68

12




8 KJIACC

KosmmyecTBo yacoB JJIeKTPOHHEbIE
HavmeHoBaHuMe pa3/ejiOB U TEM (zxudposbie)
Nen/m KontposbHbsle IIpakTHyeckKue
NporpaMmsbl Bcero oOpa3oBaTesibHbIe
pa6oThI pa6oThI
pecypcsl
Pa3aes 1. TensioBbie ABJI€HUS.
. bu6saunoTteka [JOK
1.1 CTpoeHHe U CBOMCTBA BeLECTBA. 7 i
https://m.edsoo.ru/7f4181ce
bubaunoTteka LIOK
1.2 TensioBbIe MpoLECCHI. 21 1 5
pot https://m.edsoo.ru/7f4181ce
HToro no pasaey: 28

Pasgen 2. JieKTpUu4eCcKue 1 MarHuTHbIe ABJICHUA.

21 JJIeKTpUYeCKHe 3apsabl. 3apsKeHHbIe 7 1 Bubsinoreka LJOK
' TeJsla U UX B3aUMO/JIEHCTBHE. https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSAHHBIN 3JIEKTPUYECKUU TOK. 20 1 7 Bubsmotexa {OK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbI€e SIBJIEHUSI. 6 1 1 BuGorexa LOK
https://m.edsoo.ru/7f4181ce
bubaunoTteka LIOK
2.4 3 . 4
JCKTPOMATHITHAA HAAYKIA https://m.edsoo.ru/7f4181ce
HToro no pasgeny: 37
Pe3epBHOe BpeMs 3
OBHIEE KOJIMYECTBO YACOBIIO
- 68 3 14

ITPO'PAMME



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

9 KJIACC

KosmmyecTBo yacoB J/JIeKTPOHHbIE
HauMmeHoBaHMe pa3/Je/iOB U TEM (zudpossie)
Nen/m KoHTposbHble IIpakTHyeckue
NnporpaMMbl Bcero oGpa3oBaTeJ/IbHbIE
pa6oThl padoThI
pecypchl
Pa3aen 1. MexaHu4YecKHe sABJI€HMsI.
11 MexaHH4YecKoe IBUKEHHE U CITIOCOObI 10 1 bu6bsauoTeka [JOK
' ero ONMUCaHMS. https://m.edsoo.ru/7f41a4a6
. bub6 OK
1.2 B3auMogelicTBue TeJl. 20 1 3 nbsorexa I
https://m.edsoo.ru/7f41a4a6
bu6 OK
1.3 3aKOHBI COXpaHEHHUS. 10 3 nbsmotexa I
https://m.edsoo.ru/7f41a4a6
HToro no pasgeiny: 40

Pa3aes 2. MexaHn4ecKHe KOJIe6aHUSA Y BOJIHBI.

2.1 MexaHu4YecKHe KoJiebaHus. 7 3 Bubnorexa [IOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHHU4ecKue BOJIHbL. 3BYK. 8 1 3 Bubanorexa LOK
https://m.edsoo.ru/7f41a4a6
HUToro nmo pasaeny: 15

Pa3zzges1 3. 3J1IeKTpOMarHMTHoOeE 1oJie ¥ 3JIEKTPOMAarHUuTHbIE BOJIHbI.

31 JJIeKTPOMarHUTHOE MoJIe U 6 9 Bub6snoTeka LIOK
' 3JIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/7f41a4a6
HUToro nmo pasaeny: 6
Pa3aeJ 4. CBeTOBbIE SIBJIEHUS.
4.1 3aKOHBI paclpoCTpaHeHHUs CBeTa. 6 2 BbubanoTeka LIOK



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

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

bu6anoTteka LJOK
4.2 Jl 0 . 6 3
MHSBL I OMTHHECKHE TPHOODPE! httDs://m.edsoo.ru/7f41a4a6
b K
4.3 PassioxkeHue 6esoro CBeTa B CIEKTP. 3 2 némorera L0
https://m.edsoo.ru/7f41a4a6
HUToro no pasaeny: 15
Pa3aen 5. KBaHTOBBIE AABJIEHUA.
51 HcnyckaHue v NOrJioleHue CBETa 4 1 buobanoreka LIOK
' aTOMOM. https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHHe aTOMHOTO AApa. 6 1 Bubsmotexa IIOK
https://m.edsoo.ru/7f41a4a6
bubanoreka LIOK
5.3 q . 7 1 1
AACPHbIE peaKiini https://m.edsoo.ru/7f41a4a6
HToro no pasgeiny: 17
Pa3gen 6. [loBTOpUTE/IBHO-060001AINUNA MOAY Ib.
[ToBTOpEeHUE U 060611IEHHE
6.1 coiep>kaHus1 Kypca Gu3uku 3a 7-9 9 2 Bubanorexa LIOK
' AP P https://m.edsoo.ru/7f41a4a6
KJ1acc.
HUToro nmo pasaeny: 9
OBIIEE KOJIMYECTBO YACOBIIO
L 102 3 27

ITPO'PAMME



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