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NNOACHHUTEJ/IbHAA 3AIIMCKA

[IporpaMMa no ¢u3MKe Ha YpOBHE OCHOBHOTO 00Iero o6pa3oBaHUS
COCTaBJIeHa Ha OCHOBE MOJIOXKEHUU U TPeOOBAaHUU K pe3yJsibTaTaM OCBOEHMUS
Ha  0a30BOM ypOBHE OCHOBHOM  00pa3oBaTeJbHOW  MpPOrpaMMbl,
npegctaBaeHHbix B PT'OC 000, a Takxke c yuyéTtoMm defiepasbHOU pabodeit
nporpaMMbl BocnuTaHus U KoHuennuu npemnojjaBaHus y4ebHOro npeaMmeTa
«Dusukan.

CopepxkaHve mporpaMMbl Mo ¢U3KWKe HaNpaBJeHO Ha (GOpPMUpPOBAHUE
€CTeCTBEHHO-HAay4YHOW TIpPaMOTHOCTH OOy4YawIUXCAd W  OpraHU3aLUIo
vM3ydyeHuss QU3UKK Ha JesdTeJbHOCTHOW OCHOBe. B mporpamme mno ¢usuke
VYU TBIBAKOTCSA BO3MOKHOCTHU YYEOHOTO NPeAMETA B peasinu3aluu TpeboBaHUN
®Ir'oC 000 k nJIaHUPYEMbIM JIMYHOCTHBIM M MeTanpegMeTHbIM pe3yJibTaTaM
00y4eHMs, a TaKKe MexXIpeJMeTHbIe CBA3U eCTeCTBEHHO-HAYYHbIX y4eOHbIX
npe/iMeTOB Ha yPOBHE OCHOBHOT'O 0011lero 06pa3oBaHus.

[IporpamMa 1o ¢u3vKe ycCTaHABJMBAET paclpejie/ieHue Y4eOHOTo
MaTepuasia mo rojaMm obydyeHus (Mo KJjaccam), NpejJiaraeT NPUMEPHYIO
N0CJIe[JOBAaTEJIbHOCTb M3y4YeHUS TeM, OCHOBAaHHYI Ha JIOTUKe pa3BUTHUA
npeJMeTHOTO  COJepKaHUs M Y4€Te  BO3PACTHBIX O0OCOOEHHOCTEeU
00y4YarIMXCs.

[IporpamMa no ¢pusuke pa3zpaboTaHa C 1jeJIbl0 OKa3aHUS METOAUYECKOU
MOMOIIY YYUTEJIIO B CO3JaHUM paboyer NporpaMMsl [0 y4eOHOMY NpeMeETY.

®usuka gBJgETCA CACTEMOOOPA3YWUIMM [Ji eCTeCTBEHHO-HAay4YHbIX
y4eOHbIX MNpPeAMETOB, MOCKOJbKY (PU3UUYECKHE 3aKOHBI JieXXaT B OCHOBeE
NpOLIECCOB M SIBJIEHWM, M3y4YyaeMbIX XUMHUEH, OUOJIOTHEH, aCTPOHOMUEN U
¢dusunvyeckor reorpadurer, BHOCUT BKJIAJ, B €CTECTBEHHO-HAYYHYI KapTHUHY
MHpa, NpefoCTaBJisgeT HaWboJsiee sCHble 00pa3lbl MPUMEHEeHUs HAy4HOro
MeTOoJila NMO3HaHUS, TO eCThb CHocoba MOJIyYeHUS JOCTOBEPHbIX 3HAHUU O
MHUpE.

OfHa U3 TJIaBHbIX 3a4ad (GU3UYECKOTO 00pa3oBaHUs B CTPYKType
obuiero o6pa3oBaHUs COCTOUT B (POPMHUPOBAHMU €CTECTBEHHO-HAYYHOMU
IrPaMOTHOCTU U MHTEpPeca K HayKe y 00y4YaroLuXCH.

U3ydyeHue ¢GuU3MKU Ha 06a30BOM ypOBHe MpejlioJiaraeT OBJIaJlEHUE
caeayroumuMu KOMIIETEHTHOCTSIMH, XapaKTepU3ywIMMHU
€CTeCTBEHHO-HAy4YHYy 'PaMOTHOCTb:

e HAy4YHO OO'BACHATH SBJIEHUS;
e OLIEHUBATb 1%} NOHMMATh 0COOEHHOCTH HAY4HOIO0
WCCJIe/I0OBAHMS;



e HWHTEPIPETHUPOBATL OdHHBIE H HCIIOJIb30BATb HAY4YHbIE
AO0Ka3aTeJIbCTBA AJIA II0JIYy4€HHUA BbIBOJAOB.

llenn m3ydyeHuss GU3MKU HA YPOBHE OCHOBHOIO 00LIEro o6pa3oBaHUA
onpezesieHbl B KoHIenuuu npenojaBaHus yyeoHoro npegmerta «Pusuka» B
oOpa3oBaTesbHbIX OpraHusanuax Poccuiickon Penepanuu, peanvsyrouux
OCHOBHbIE 00l11[e00pa3oBaTe/ibHble MPOrPaMMbl, YTBEPXKAEHHOU pelleHUeM
Kosiiernm MunurcrtepcTBa npocsenenus Poccuiickoit @enepanuu (MpoTOKOJ
oT 3 gekabps 2019 r. Ne [1K-4BH).

Llesin n3yyeHuss puUsuKuU:

npuobpeTeHWe UHTEpPeca U CTPEMJIEHUSI 00y4YarUUXCs K HAYyYHOMY
V3Y4YEHUIO IPUPO/IbI, Pa3BUTHE UX UHTEJIJIEKTYAJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TMpeJCTaBJeHUHA O HAyYHOM METOJe I03HAaHUSA U
dbopMHUpOBaHUE MCCIEA0BATENbCKOTO OTHOUIEHUS K OKPYKAKLUM
SIBJIEHUSIM;

dbopMUpOBaHME HAy4YHOrO0 MUPOBO33pEHHS KaK pe3yJbTaTa
M3y4eHHUs] OCHOB CTPOEHUs] MaTepuud U QyHJaMeHTaJIbHbIX 3aKOHOB
bu3HUKY;

dbopMUpOBaHUE TNpeACTaBJEHUU O pPOJU (PU3UKHU VIl Pa3BUTHUA
JPYyTHUX eCTECTBEHHbIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TMpPeACTaBJEHUA O BO3MOXHBIX cdepax Oyayuien
npodecCUOHAJIbHOM  J1eSITEJIbHOCTH, CBS3aHHOM C  (QU3UKOY,
NO/Ar0TOBKA K AaJ/ibHelIlIeMy 0Oy4YeHHI0 B TOM HalpaBJIeHUH.

JlocTukeHUe 3TUX 1eJlel MPorpaMMbl 0 PpU3MKe HAa YPOBHE OCHOBHOTO
0611ero 06pa3oBaHus 00eCIIeYMBaAETCs PelIEHUEM CIeyI0LUX 3a4aY:

npuobpeTeHrWe 3HAHUW O [JUCKPETHOM CTPOEHHWM BeIleCTBa, O
MeXaHUUYECKUX, TEMJIOBBIX, 3JIEKTPUYECKUX, MaTHUTHBIX U KBAHTOBbBIX
SIBJIEHUSX;

npuoOpeTeHWe YMEHUU ONUCHIBATb U OOBICHATH QU3INYECKUE
sIBJIEHHUS C UCTI0JIb30BAaHUEM NOJIyYEHHbIX 3HAHUU;

OCBOEHHE METOJ0B pelleHUs MNPOCTEUIIMX PaCYETHbIX 3ajady C
VCI0JIb30BaHUEM dbusnveckux MoO/JieJeH, TBOPYECKUX U
NPaKTHUKO-OPUEHTUPOBAHHBIX 33/aY4;

pa3BUTHE YMEHUH HAOJII0JaThb NPUPOJHBbIE SIBJEHUS U BbINOJHATH
ONbITHI, JlabopaTOpHble  pabOTbl WU  3KCIepUMeHTaJibHble
MCCJIeJOBAaHUS C MCII0JIb30BAaHUEM U3MEPUTEJIbHBIX IPUOOPOB;



e OCBOEHME TNpPUEMOB paboTbl ¢ UHPoOpManUerd (PU3UYECKOTO
coJiep>KaHusl, BKJIOYasd MHGOPMALMIO O COBPEMEHHBIX JOCTHXKEHUSIX
$U3UKHU, aHAJIM3 U KPUTHUUECKOE OLlEHMBaHUe UHPOpMaLUY;

e 3HAKOMCTBO O cdepaMu NpodPecCUOHANbHOU [edTeJbHOCTH,
CBAA3AHHBIMM C (QU3UKOW, ¥ COBPEMEHHbIMU TEXHOJIOTUSIMH,
OCHOBAHHBIMU Ha JIOCTHKEHHUAX GU3UYECKON HAYKH.

Ha wusydyeHue ¢usvku (6a30Bbli ypoOBeHb) Ha ypOBHE OCHOBHOIO
o611ero oopasoBaHust oTBoauTCcA 238 4yacoB: B 7 kiacce - 68 yacoB (2 yaca B
HeJes10), B 8 KJacce - 68 yacoB (2 yaca B Hejiesir0), B 9 kiacce — 102 yaca (3
yaca B HeJesto).

[Ipepsaraemblii B nporpaMMme mno ¢u3vKe NepeyvyeHb JabopaTOPHBIX
paboT U OMNBbITOB HOCUT peKOMeHJaTeJIbHbIM XapaKTep, Y4YUTesb JieJlaeT
BbIOOp TNpPOBeJeHUsI JIabopaTOPHbIX pPaboT M OMNBITOB C Y4YETOM
VH/VBU/YaJIbHBIX 0COOEHHOCTEHN 00y4aroIuxCs, CIMCKa
3KCIepUMEeHTa/NIbHbIX 33aJlaHUM, IpeJJiaraeMblx B paMKaX OCHOBHOTO
rocy1apCTBEHHOI'0 9K3aMeHa 1o GpU3HUKe.



COAEPKAHHUE OBYYEHHUA

7 KJIACC

Pa3aen 1. ®u3uka 1 eé poJib B IO3HAHUU OKPYKaKwLIero Mupa.

®u3suka - Hayka o npupoze. ABsenusda npupobl. Pusndyeckue sABJEHUS:
MEXaHUYEeCKHE, TeNJIOBble, 3JIEKTPUYECKUE, MarHUTHbIE, CBETOBBIE,
3BYKOBBIE.

®usuyeckue  BeJWYMHBL. ~ H3MepeHue  PU3UYECKUX  BEJIMYUH.
®usuyeckue npubopel. [lorpemHocTs U3MepeHUU. MexayHapoHas cucTeMa
eIMHULI.

Kak ¢usvka u Jipyrue ecTeCTBEHHble HAyKW U3y4alOT MPUPOAY.
EcTecTBeHHO-HAy4yHbI1 MeTOJ, I[O3HAHUS: HaOJIIOJlEeHUe, T[OCTAHOBKA
HAy4YHOr0 BOINpPOCA, BbIJBIKEHUE THUIIOTe3, IKCIEPUMEHT [0 MpPOBEPKe
TMIIOTe3, O00BbsCHEHUMe HabwzaeMoro sBjgeHUsda. OnucaHue (QU3NYECKHUX
SIBJIEHWUH C IOMOIIbIO MO/JIeJIEH.

AdemoHncmpayuu.

1. MexaHUYeCKHe, TEIJIOBbIE, 3JIEKTPUUYECKUE, MarHUTHbIE, CBETOBbIE

SIBJICHUS.

2. ®dusnyeckre nNpubOpPBI W  OpoleAypa NOpPSIMbIX HU3MEpPEHUU
aHaJIOTOBBIM U IIMPPOBBIM MPUOOPOM.

Jla6opamopHbie pa6ombsl U ONbIMbL.

1. OnpepesieHue LieHbI JieJIeHUS KaJlbl U3MEPUTEJIbHOr0 NpUbopa.

2. U3aMepeHue paccTOAHUU.

3. W3MepeHue 06 bEMa XKUJAKOCTHU U TBEPJIOTO TeJIa.

4. OnpejesieHUe pa3MePOB MaJIbIX TEJ.

5. U3MepeHue TeMnepaTypsl IPU MOMOLIY XXUJKOCTHOTO TEpMOMeTpa U
JlaTYMKa TeMIlepaTyphl.

6. [lpoBeneHue wuccaefO0BaHUSA MO NPOBEPKE THUMNOTE3bl: JAJbHOCTH
noJiéTa WIIapyKa, NyUIeHHOTO TOPU30HTAJbHO, TeM O00Jblle, 4YeM
00J1b11I€ BBICOTA My CKa.

Paspen 2. [lepBoHayasibHbIe CBeJeHHA O CTPOEHUM BelleCcTBa.

CTpoeHUe BellleCcTBa: aTOMbl KW MOJIEKYJbl, UX pa3Mepbl. OMNbITHI,
Jl0Ka3bIBaIOIIMEe IUCKPETHOE CTPOEHME BEIlECTBA.

JIBU>KeHUe 4YacTul, BellecTBa. CBSI3b CKOPOCTU [BWXKEHHUS 4YacCTUL, C
TeMmnepaTypou. BpoyHoBckoe aBwxeHue, auddysusa. BaaumopencrtBue
YaCTHUL, BelleCTBA: IPUTSHKEHUE U OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUSA BelleCcTBAa: CTPOEHHWEe Tra30B, KXUJAKOCTEU U
TBEPABIX (KpUCTa//IMYECKUX) TesJ. B3auMocBsI3b MexJy CBOUCTBaMH
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BEL|eCTB B Pa3HbIX arperaTHbIX COCTOSAHUAX U UX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OCOGEHHOCTH arperaTHbIX COCTOSIHUM BOJbI.

AdemoHncmpayuu.

1. HabsrozeHue 6pOYHOBCKOTO JBHXKEHUS.

2. Ha6aropenue nudpdysun.

3. HabsaroneHve sBJIeHUH, OOBSCHAKIUXCI NPUTSKEHUEM WU

OTTaJIKUBaHWEM YaCTHUI] BellleCTBa.

Jla6opamopHbie pa6ombsl U ONbIMbL.

1. OueHka JAuaMeTpa aToMa MeTOJOM psJ0B (C HCHOJIb30BAaHUEM

doTorpaduii).

2. OnbIThI IO HAOJIIOAEHHUIO TEMJIOBOTO paCUIMPEHUS Ta30B.

3. OnbIThl 1O OOHApPYXEHUKD  JAeUCTBUS CWJ  MOJIEKYJISIPHOTO

NPUTSKEHHUS.

Pa3zaen 3. /IBU>KkeHHe U B3aMMO/Ie¥iCTBHE TeJl.

MexaHuueckoe ABWKeHUe. PABHOMepHOe U HeEPaBHOMEPHOE JIBUXKEHUE.
CkopocTe. CpeiHAA CKOPOCTb P HEPABHOMEPHOM JABUKEeHUU. PacyéT nyTu
Y BpEMEHU IBUKEHUSI.

fAByiieHMe HepUUHU. 3aKOH WHepLMU. B3auMogericTBUe Tesl Kak IPUYMHA
V3MEHEHUS] CKOPOCTH JBWKeHHS TeJs. Macca Kak Mepa WHEPTHOCTH TeJa.
[lnoTHOCTB BeiecTBa. CBA3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €JUHUILLE
00'bEMa BelllecTBa.

Crua Kak XapaKTepUCTHKa B3aUMOJeWCTBUA Tes. Cuya ynpyroctud U
3akoH ['yka. H3MmepeHune cuIbl C MNOMOLIBK JUHaMoMeTpa. fBJyeHue
TATOTEHUS U CUJIa TshKkecTU. Cuila TSHKECTU Ha JIPYrux IJiaHetax. Bec Tesa.
HeBecomocTh. CiioKeHHMe CHJI, HalpaBJeHHbIX IO OJHOU MPSAMOH.
PaBHogencTByomasa cui. Chia TpeHUda. TpeHHe CKOJIbBXKEHHS U TpeEHUe
nokos. TpeHue B IpUpPO/Jie U TEXHUKE.

AdemoHncmpayuu.

1. HabsroeHrMe MexaHU4eCKOro JIBU:KeHHUS TeJia.

2. V3MepeHHe CKOPOCTH NPSAMOJIMHEMHOTO JABUKEHUS.

3. HabsropeHue iBJeHUSA UHEPLIMH.

4. HabusrogeHne u3MeHeHUs] CKOPOCTH NPY B3aUMO/JEeNCTBUM TeJ.

5. CpaBHeHHEe Macc 10 B3aUMO/IeCTBHUIO TEJI.

6. Cji0KeHUe CWJI, HallpaBJIEHHBIX 110 OJJHOW MPSIMOM.

Jla6opamopHbie pa6ombsl U ONbIMbL.

1. OnpejgesieHMe CKOPOCTH paBHOMEPHOrO /[BWXKeHUs (l1apuka B

*KMJIKOCTH, MO/IeJIY 3JIEKTPUUECKOT0 aBTOMOOWJIS Y TaK JaJiee).



2. OnpepeneHve cpefHerd CKOPOCTU CKOJIBXKEHMS OpyCKa WJIM IIapuKa
110 HAKJIOHHOM IIJIOCKOCTH.

OnpepeseHue NMJIOTHOCTH TBEPAOTO TeJla.

4. OmbITHI, JleMOHCTPUPYIOLLHeE 3aBUCUMOCTb pacTsHKeHus
(nedbopMany) Npy>KUHBI OT MPUJIOXKEHHOHW CUJIbI.

5. OObIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  CWJbl  TpPEHHUA
CKOJIBXXEHHUSI OT Beca TeJla M XapaKTepa CONPUKACAKLIUXCS
MIOBEPXHOCTEM.

Paspges 4. laBieHre TBEPADBIX TeJl, )KUAKOCTEMN U ra3os.

JlaBnenue. Cnoco6bl yMeHbIIEHNUS U YBeJWYeHUs AaBJieHUs. /laBieHue
rasa. 3aBUCUMOCTb JaBJIeHHSl ra3a OT 00bEMa, TemmepaTypsl. [lepegauda
/laBJIeHVs1 TBEPABIMUA TeJlaMH, XUAKOCTAMHA W rasamMu. 3akoH Ilackass.
[lHeBMaTU4YeCKUe MallWHbI. 3aBUCHUMOCTD JlaBJIEHUS *KUAKOCTHU OT IJIyOHHBL.
['mapocratndecknr napagokc. Coobumawuipecs cocynbl. ['mapaBinvyeckue
MeXaHU3MBL.

Atmochepa 3emsm U aTMochepHoe  JaBjeHUe.  [IpUUMHBI
CYLLECTBOBAaHUA BO3AYIIHOW 000s04kd 3emusd. OnbiT  Toppudesu.
U3mepenne arMochepHOro [JaBJieHUA. 3aBUCMMOCTb aTMOCHEPHOrO
JlaBJIeHUs1 OT BBICOTbI HaJ, ypoBHeM Mops. [Ipubopbl A HU3MepeHUs
aTMoCchEPHOTO AaBJIEHUS.

JleicTBUEe KUJAKOCTU M Tra3a Ha NOrpyKEHHOe B HHUX TeJo.
BoiTasikuBarilas (apxumenoBa) cusa. 3akoH ApxuMeja. [liaBaHue Tell.
BosayxoniaBaHue.

AdemoHncmpayuu.
3aBUCUMOCTb JIaBJIEHUS ra3a OT TeMIIEPATYPhlI.

[lepenaya gaByieHUS XKUAKOCTBIO M Ta30M.

Coobwarouuecs cocyzpl.

['vapaBinyeckny npecc.

[IposiBieHre AelcTBUS aTMOCHEPHOTO JIaBJIEHUS.

3aBUCMMOCTb BBITAJKHABAWILEN CUJIblI OT 00BEMa MOTPYKEHHOMU
YaCTH TeJsla U IIJIOTHOCTHU XKUJKOCTH.

PaBeHCTBO BbITAJIKMBAIOIEN CUJIbl BECY BBITECHEHHOM KHUAKOCTH.

o 1k W

N

YcinoBue 1nJlaBaHUS TeJs: IJIaBaHUE WJIW TOTPY:KEeHHE TeJl B
3aBUCUMOCTU OT COOTHOIIEHHUS MJIOTHOCTEH TeJia U XKUJIKOCTH.
Jla6opamopHbie pa6ombsl U ONbIMbL.
1. UccnepoBaHue 3aBUCHUMOCTHM Beca TesJa B BOJle OT 00bEMa
HNOTPY>KEHHOU B KU/AKOCTb YaCTHU TeJla.



2. OnpepeneHre BBITAJIKUBAKOILEN CUJIbL, JEWCTBYWOIIEM Ha TeJlo,
IOTPY>KEHHOE B )KUKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BbITAJIKWUBAKLIEX CUJIbI, NEeMCTBYIOILEN HA
TeJI0 B )KUJKOCTH, OT MACChI TeJia.

4. OmbITHI, JeMOHCTPUPYIOLME 3aBUCUMOCTb BBITAJKHUBAIOLLENA CUJIBI,
JIEMCTBYIOIEd HAa TeJO B KUAKOCTH, OT 00bEMA MNOTPYyKEHHOU B
KUJIKOCTb YaCTH TeJsla U OT IJIOTHOCTH KUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa MM KOHCTPYUMpOBaHUE JIOAKUA U
olnpegesieHUe eé rpy30n04bEMHOCTH.

Pasaen 5. Pa6oTa 1 MOLIHOCTb. JHEPrusl.

MexaHuuyeckasi pabota. MOIHOCTb.

[IpocTble MexaHU3MBbI: pblyar, 6JI0K, HAaKJOHHAs MJI0CKOCTb. [IpaBuiio
paBHOBecHud pblyara. [[puMeHeHHe NpaBuJia paBHOBECHUS pblyara K OJIOKY.
«3osi0TO€e TmpaBusio» MexaHUuKU. KIIJ| npoctbix MexaHu3sMoB. IIpocTebie
MEXaHU3Mbl B ObITY U TEXHUKE.

MexaHuuyeckasa 3sHeprus. KuHeTHdeckass W NOTeHIUaJIbHAs 3HEPrUs.
[IpeBpaiieHve OAHOr0 BHJA MEXAaHUYECKOM I3SHEPruU B JpPYyrou. 3aKOH
COXpaHeHUd 3Hepruu B MexaHHUKe.

AdemoHncmpayuu.

1. [IpumMepsl NPOCTBIX MEXAaHU3MOB.

Jla6opamopHbie pa6ombul U ONbIMbL.

1. OnpepesnieHve paboThbl CUJIbl TPEHUS NPU PAaBHOMEPHOM JBUKEHUU

TeJia 10 TOPU30HTAa/IbHOU OBEPXHOCTH.

2. HMccnepgoBaHue yClI0BYMM paBHOBECUS pblyara.

3. U3mepenue KII/] HAKJIOHHOM MJIOCKOCTH.

4. V3y4yeHHe 3aKOHA COXpaHEHUs MeXaHUYeCKOM IHEePTHUHU.

8 KVIACC

Pa3aen 6. TenyioBble IBJIEHUS.

OCHOBHbIE MOJIOXKEHUS MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOEHHUS
BellecTBa. Macca v pa3aMepbl aTOMOB U MOJieKYJI. ONbIThI, IOATBEPKAAI0IIME
OCHOBHbIE N0JIOKEHHUS MOJIEKYJIIPHO-KUHETUUYECKON TEOPHH.

Mogenyn TBEpPAOro, »KUJKOTO U Tra3000pa3HOr0 COCTOSIHUM BellecTBa.
Kpucrannuueckue u amopdHbie Tesa. OObsSCHEHHME CBOWCTB TIa30B,
KUAKOCTEH W TBEPABIX TeJ HAa OCHOBE IOJIOKEHUU MOJIEKYJISIPHO-
-KUHEeTU4YeCcKol Teopuu. CMayMBaHUe U KaNWJJISIpHbIE SIBJeHUs. TemioBoe
pacliMpeHUE U CKATHE.

Temnepatypa. CBsA3b TEMNepaTypbl CO CKOPOCTHIO TEMJIOBOTO JIBUKEHUS

yacTul. BHyTpeHHss sHeprus. Cnoco6bl MU3MeHEHUs] BHYTPEHHEW 3HEPrUM:
8



TelJjionepezadya MW  COBeplleHUWe paboTel. Bujael Temionepejaydu:
TeIJIONIPOBOAHOCTb, KOHBEKI[UH, U3JIyYEeHUeE.

KosvyectBOo  TemnoTel.  YJeabHad  TeIJIOEMKOCTb  BelleCcTBa.
Tensoo6MeH ¥ TemOBOe paBHOBecHe. YpaBHeHHe TeIJIOBOro OaJsaHca.
[InaBneHue ¥ oTBepAeBaHWe KPUCTA/JINYECKUX BeLLeCTB. Yie/JbHasA TenjaoTa
miaBjeHusi. [lapoobpa3oBanue u KoHAeHcanusa. Hcnapenue. KuneHwue.
YaenbHas TensoTa napoobpa3oBaHUsA. 3aBUCUMOCTb TeMIIEPATYPbl KUIIEHUS
OT aTMOC(EPHOTO AABJIEHUS.

BiiakHOCTB Bo3yXa.

JHeprud TOIJIMBA. Y ieJibHad TelJ0Ta CCOpaHUs.

[IprHLMOBI paboThl TemioBbIX ABUratesnei KII/l TensioBoro aBuraress.
TenuioBble ABUraTe/ X U 3alllMTA OKPYKAIOILen Cpe/bl.

3aKOH COXpaHeHMs U NpeBpalleHusd 3Hepruy B TeIJIOBbIX MPoLeccax.

AdemoHncmpayuu.

1. HabusroieHrMe 6pOYHOBCKOTO JIBHXKEHUS.

2. Habawopenue gudpdysumn.

3. HabusromeHuve siBJeHUIM cMayMBaHUs Y KallUJISIPHbIX SIBJIEHUM,

4. HabusrosieHue TenjaoBOro paciuiupeHus Tesl.

5. U3MeHeHUe JaBJieHUs rasa Mpu U3MeHeHUU 06bEMA U HarpeBaHUM

WIY OXJIQXK/IEHUH.

[IpaBua 3MepeHUs TeMIlepaTYpPBhI.

Buel Tenuionepeaydy.

OxsaXKieHre pU COBepIIEHUH PabOThI.

HarpeBaHue npu coBeplieHUH pabOThl BHEIIHUMU CUJIAMHU.

10. CpaBHEHHE TENMJIOEMKOCTEN pPa3/IMYHbIX BEILECTB.

11. HabsiroieHue KuneHus.

12. HabsiroieHMe NOCTOSAHCTBA TEMIIEPATyphl MPU IJIaBJIEHUH.

13. MoJiesiv TeNJIOBbIX JBUTATEEMN.

JlabopamopHble pa6ombul U ONbIMbL.

1. OnpITBI 1O OOHApyXEeHUK0  JEWCTBUA CUJ  MOJIEKYJIIPHOTO
NPUTSKEHHUS.

2. OnbIThl MO BbIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIU WJIU
caxapa.

3. OnbIThI O HAOJIIOJIEHUIO TEMJIOBOTO PAaCIIUPEHUS] Ta30B, XKUJAKOCTEN
Y TBEPABIX TeJl.
OnpefnesieHue aBjieHUs BO3/yXa B OaJ/IJIOHe LINPULA.
OnbITHI, IEMOHCTPUPYIOLYE 3aBUCUMOCTD JlaBJIeHUSI BO3/yxa OT ero
00'béMa U HarpeBaHUS UJIU OXJIAXKEHUS.
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6. IlpoBepka rumnoTe3bl JMHEWHOM 3aBUCUMOCTH [IJIMHbI CTOJIOWKA
KUJJKOCTU B TEPMOMETPHUUYECKOU TPyOKe OT TeMIepPaTyPhl.

7. HabsroneHWe M3MeHeHUs BHYTPEHHEU 3HEPTUHU TeJsa B pe3yJibTaTe
TenJionepeaadyy U paboThbl BHEIIHUX CHJIL.

8. MccinenoBaHue siBJieHUs TeMJIOOOMEHA MPY CMEIIMBAHUY X0J0JHOU U

ropsiue Bo/Jbl.

9. OnpeneseHue KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOU IMpHU

TeNJIO0OOMeHe C HarpeThbIM META/IJINYECKUM LIUJIMHAPOM.

10. OnpeiesieHre yeJbHOW TENJIOEMKOCTH BELECTBA.

11. UcciiejoBaHMe npolecca uCrapeHus.

12. OnpefiesieHHe OTHOCUTEJIbHOU BJIAXXHOCTHU BO3/yXa.

13. OnpefesieHre yieJIbHOW TEIJIOThI IIJIaBJIEHUA JIbJA.

Pa3aen 7. Js1eKTpUuyecKue U MarHUTHbIE SABJIEHUS.

JJIeKTpU3aL U TeJl. /IBa poza 3JIEKTPUYECKHUX 3apA/0B.
BsauMopeiicTBue 3apsikeHHbIX Tes. 3akoH KysioHa (3aBUCHUMOCTb CHJIbI
B3aWMO/JIEUCTBUS 3apPSHKEHHBIX TeJ OT BeJIMYHWHbI 3apsioB U PACCTOSTHHUA
MeX/ly TeJJaMHu).

JyieKTpUUecKoe noJie. HanpsKEHHOCTD 3JIeKTpUYeCKOro mnoJis. [I[puHiun
Cynepno3ulMU 3JIEKTPUYECKUX M0JIel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenun snekTpudyecKux 3apsAfo0B. JJieMeHTAapHbIM 3JIEKTPUYECKUHU
3apah. CtpoeHue aroma. [IpOBOAHUKK M AU3JIEKTPUKU. 3aKOH COXpPaHEeHUA
3JIEKTPUYECKOT 0 3apsa.

JJIEKTPUYECKUN TOK. YCJIOBUS CyLIECTBOBAHUS 3JEKTPUYECKOTO TOKa.
M CTOYHUKM MOCTOSIHHOTO TOKa. JleCTBUS 3/J1eKTPUYECKOTro ToKa (TeIJoBOeE,
XMMHUYECKOe, MarHUTHOE). JJIeKTPUYECKHUU TOK B ’KUJIKOCTSIX Y rasax.

JeKTpuyeckasd Uenb. Cuja TOKa. IJJIEKTpUYECKOe HalpsKeHUe.
ConpoTHBJieHHMe NPOBOJAHUKA. Y/ieJibHOE CONPOTUBJIEHUE BelleCcTBa. 3aKOH
Oma pguia yyacTka nenu. IlocsemoBaTesibHOe U NapaJijie/lbHOE COefUHEHHEe
MIPOBOJHHKOB.

PaboTa ¥ MOIIHOCTBH 3JIEKTPUYECKOr0 ToKa. 3akoH /Jxoynas-JleHua.
JJIeKTpUYECKHE 1IeNMU U NOTPEOUTENM 3JIEKTPUYECKOW SHEPrurh B OBITY.
KopoTkoe 3aMbiKaHUe.

[locTosiHHBIe MarHuThbl. B3auMogeldcTBHe IMOCTOSIHHbIX MarHUTOB.
MarsuTHOe mnoJie. MarHuTHOe noJie 3eMJIM U ero 3HadeHue [Jis >KU3HH Ha
3eMuie. OnbIT ApcTesa. MarHUTHOE M0JIe 3JIeKTPUYECKOT0 TOKa. [I[puMeHeHure
3JIEKTPOMAarHUTOB B TeXHHUKe. JleWCTBUE MarHUTHOTrO MOJIsI HA MPOBOAHUK C
TOKOM. JJIeKTPOABUTATEJIb IIOCTOSIHHOT'O TOKa. Hcnosib30BaHue
3JIEKTPOJBUraTeJIer B TEXHUYECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.
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OnbiThl ®Papajes. fAABjieHUe 3/7€KTPOMAarHUTHOW WHAYKLUU. [IpaBusio

JleHna.

JdyiekTporeHepaTop. Crocobbl MOJYyYEHUs 3JIEKTPUYECKOU IHEPTHUM.

JJIEKTPOCTAHIIMM Ha BO30OOHOBJISIEMbIX UCTOUHUKAX SHEPTUH.
Ademoncmpayuu.

25

JJIeKTpU3aLus TeJl.
/IBa poza 3JIeKTpUYEeCKUX 3apAJ0B U B3aUMOJENCTBHE 3apSAKEHHBIX
TeJl.
YCTpOKWCTBO U [jleMCTBHUE 3JIEKTPOCKOIIA.
JJIeKTpoCTaTU4YecKasd UHAYKLUS.
3aKOH COXpaHEHHUA 3JIeKTPUYECKUX 3apsAL0B.
[IpOBOAHUKU U AUIJIEKTPUKHU.
MogennpoBaHue CUI0BbIX JIMHUM 3JIEKTPUUYECKOTO MMOJIS.
M CTOYHUKU TOCTOAHHOI'O TOKA.
JleCTBUSA 3JIEKTPUYECKOTO TOKaA.
. JJIEKTPUUYECKUU TOK B XKUJKOCTH.
. 'azoBbIU paspdan,.
. U3MepeHye cubl TOKa aMIlepMeTPOM.
. U3MepeHye 3/IeKTpUYeCcKOro Halps»KeHU s BOJIbTMETPOM.
. PeocTaT 1 MarazuH conpoTUBJIEHUM.
. B3auMoiercTBrE NOCTOAHHBIX MarHUTOB.
. MozesiupoBaHWe HEBO3MOXXHOCTH pa3/ieJieHUs [10JIF0COB MarHuTa.
. MopenvpoBaHve MarHUTHBIX MOJIEW IOCTOSTHHBIX MAarHUTOB.
. OnbIT dpcTena.
. MarHuTHOe noJie ToKa. 3J1IeKTPOMarHur.
. JleicTBMe MarHMTHOTO NOJI HA MPOBOJAHUK C TOKOM.
. JJIEKTPOJBUraATEJIb IOCTOAHHOIO TOKA.
. UccneoBaHue sABJIeHUS 3JIEKTPOMarHMTHOM UHAYKIIMH.
. OnbiThl Papages.
. 3aBUCUMOCTb HallpaBJIeHUS UHAYKIMOHHOTO TOKA OT YCJIOBHUH €ro
BO3HMKHOBEHMUH.
. JJIEKTpOoTreHepaTop NOCTOAHHOI'0 TOKa.

JlabopamopHble pa6ombul U ONbIMbL.

1.

OnbIThl MO HAOJIIOJEHUIO 3JIEKTPU3ALUU TeJ UHAYKUUEN U TpPHU
COMPHUKOCHOBEHUH.

UccnegoBaHue [eUCTBUA 3JIEKTPUYECKOTO MOJISI HA NPOBOJHUKH U
JIN3JIEKTPHUKH.

Coopka ¥ mpoBepka pabOThbl 3JEKTPUUYECKOW IeNU MOCTOSHHOTO
TOKa.
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4. V3MepeHUe U peryJMpoBaHue CUJIbI TOKA.
M3MepeHUe ¥ peryJiMpoBaHHe HAllPSKEHUS.

6. MccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, UAYLIET0 Yepe3 pe3ucTop,
OT CONPOTUBJIEHUS PE3UCTOPA U HANIPSDKEHUS Ha Pe3UCTOPeE.

7. OObITBl,  JAEMOHCTPUPYWOLIME  3aBUCMMOCTb  3JIEKTPUYECKOTO
COINPOTHBJIEHUS NMPOBOJHHUKA OT €ro JJIMHbI, IJIOIAAX MONIePEeYHOT 0
Ce4yeHHUs U MaTepuraJa.

8. IlpoBepka nmpaBuJa CA0KEeHUS HANPSXKEHUM NPU MOC/e4,0BaTeIbHOM
COeIMHEHNH JIByX PE3UCTOPOB.

9. IlpoBepka npaBuJia AJis CUJIbl TOKA PU NapajjieJ,IbHOM COeJUHEHUHU
pEe3UCTOPOB.

10. OnpenesieHMe pabOTbl 3JEKTPUYECKOTO TOKA, UJAyLIEro 4yepes
pe3ucTop.

11. OnpepesieHMe MOLIHOCTH 3JEKTPUYECKOTO TOKA, BbIZEJSEMOM Ha
pe3ucTope.

12. UccnepoBanve 3aBUCUMOCTH CUJIBI TOKQ, UAYILErO 4Yepe3 JaMIIOYKYy,
OT HaNpPsKEeHUS Ha HEW.

13. Onpegenienue KII/l HarpeBaTeis.

14. UccnepoBanre  MArHMTHOTO — B3aWMOJEMCTBUA  IMOCTOSTHHBIX
MarHUTOB.

15. UI3ydyeHMe MarHMTHOrO TMOJIA TMOCTOSHHBIX MAarHUTOB IMPU HUX
00'beIMHEHUH U pa3/ieJIeHUH.

16. UccnenoBaHre [ eMCTBUA 3JE€KTPUYECKOTO TOKAa HAa MarHUTHYIO
CTPEJIKY.

17. ONBITHI, AEMOHCTPUPYKOLIHE 3aBUCHMOCTb CHJIbI B3aUMOJEWUCTBUSA
KaTyIIKMA C TOKOM M MarHuTa OT CWJIbl TOKa U HallpaBJIeHUs TOKa B
KaTylIlKe.

18. U3y4yeHue ferCTBUA MAarHUTHOTO I10J11 HA IPOBOJHHUK C TOKOM.

19. KoHCTpyrpoBaHuMe U u3dyyeHue paboThl 3J1€KTPOJBUTATEIA.

20. U3smepenue KI1/| asieKTpogBUraTEJIbHON YCTAaHOBKU.

21. ONBITBI M0 UCCJIEJOBAHUIO IBJEHUSA 3JIEKTPOMAarHUTHOW MHAYKLIUU:
vcceJOBaHUe U3MEHEHUU 3HaYeHUA U HallpaBJIeHUS
VHAYKIUOHHOTO TOKa.

9 KJ/IACC

Pa3aes 8. MexaHu4YecKH e sIBJIEHUA.
Mexannyeckoe paBuxKeHUe. MartepuasbHad To4yka. CucTemMa OTCYETA.
OTHOCUTEJIbHOCTb MEeXaHUYEeCKOI0 JBUXEHUS. PaBHOMepHOe
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NpsAMOJIMHEWHOe JBU:KeHHWe. HepaBHOMepHOe NpSIMOJIMHEWHOE [BUXKEHHUeE.
CpeZiHAS 1 MTHOBEHHAA CKOPOCTH TeJla IPU HEPABHOMEPHOM [ BUKEHUU.

YckopeHue. PaBHOyCKOpeHHOe NpsAMOJIMHENHOEe ABWXeHue. CBOOOAHOE
nageHue. OnbiTel ['anunies.

PaBHOMepHOe [JBWXeHUMe 10 OKpyxKHOCTU. Ilepvosy u d4actora
obpameHusa. JIuHeWHass MW yrJjoBasg CcKopocTU. lleHTpocTpeMuUTe/bHOE
yCKOpEeHHue.

[lepBbii 3akoH HbroToHa. BTopou 3akoH HbrooToHa. TpeTuM 3akoH
HeroroHna. [IpyHLIMI cynepno3unuu CUJL.

Cuuia ynpyrocty. 3akoH 'yka. Cuiia TpeHUA: cuja TPEHUA CKOJIbXKEeHUS,
CWJIa TPEHUSA NOKOS, IPYTHUE BUABI TPEHUS.

Cusia TSKeCTU Y 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nazeHusd. /Ipmxxenue naHet Bokpyr CosHna. [lepBasg kocMUdecKass CKOPOCTb.
HeBecoMoCTb U neperpysku.

PaBHOBecue MaTepua/ibHOM TOYKU. AOCOJIOTHO TBEpPAOE TEJIO.
PaBHOBecue TBEPAOTO TeJia C 3aKPeIlJIEHHOW OChbI0 BpallleHUs. MOMEHT CHUJIBL.
LleHTp TsKeCcTH.

UMmnysnbc Tena. H3MeHeHWe wuMmnyJibca. HWMnysnabc cuibl. 3aKoH
COXpaHeHUs UMIyJibca. PeaKTUBHOE IBUXKEHUE.

MexaHuyeckas paboTta ¥ MOUIHOCTb. PaboTa cu/1 TSXKeCTH, yIpyTroCTH,
TpeHusa. CBA3b 3Hepruu MW pabotbl. [loTeHyMWanbHAasA 3Heprud TeJa,
NOJAHATOTO HaJ MOBEPXHOCTbIO 3eMJd. [loTeHIHasbHAsA 3HePryus CKaTOU
npyxuHbl. KnHeTuyeckas sHeprus. TeopeMa 0 KHHETUYECKOM SHEPTUH.
3aKOH COXpaHEHHUS MeXaHU4YeCKOU SHEPTUH.

AdemoHncmpayuu.

1. HabsirogeHve MexXxaHUYeCKOrO /[BWKEHUS TeJla OTHOCUTEJIbHO

pa3HbIX TeJ OTCYETA.

2. CpaBHeHHe NyTeHd U TPAEKTOPUM JABUKEHHUA OJHOTO U TOrO Ke TeJa
OTHOCHTEJIbHO PAa3HbIX TeJl OTCYETA.

N3MepeHHe CKOPOCTH U yCKOPEHUS NPSAMOJIMHEWNHOTO [ BHXKEHHUS.

UccnenoBaHre Npu3HaKOB PaBHOYCKOPEHHOTO JBUKEHUH.

Habuto,eHue [BUKEHUS TeJsla 0 OKPY>KHOCTH.

Hab6usitoleHe MexaHUYeCKUX SIBJIEHUH, MPOUCXOAAIIMX B CHUCTEME

oTc4Y€éTta «TesexkKa» MNpU €€ paBHOMEPHOM U YCKOPEHHOM JBUXEHUU

OTHOCUTEJIbHO KabUuHeTa PU3UKU.

7. 3aBUCUMOCTb YCKOPEHHUS TeJia OT MacChl Tesla U JeHCTBYWLerd Ha
HEro CUJIbI.

8. HabsroneHue paBeHCTBA CUJI IPU B3aUMOAEUCTBUU TeJl.

o 1ok W
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9.

10
11
12
13
14
15
16

M3MeHeHMe Beca TeJia IPU YCKOPEHHOM IBUKEHUH.

. [lepepaya uMnysibca Npu B3aUMOAEUCTBUU TeJl.

. [Ipeo6pa3oBaHus 3HEPrUM IPU B3aUMOAEUCTBUHU TEJI.

. CoxpaHeHHe UMIMYyJibCa IPU HEYNIPYTrOM B3aUMOAENCTBHUU.

. CoxpaHeHHe UMMyJibca PU abCOIIOTHO YIIPYTOM B3aUMO/JENCTBUH.

. HabsitoieHre peaKTUBHOTO JIBUKEHUSL.

. CoxpaHeHHe MeXaHUYeCKOU 3HepTHHU NPU CBOOOIHOM MaJEHHU.

. CoxpaHeHHe MeXaHUYeCKOW I3HEPruu IMpu [ABWKEHHUU Tesia MOo[
JlefiCTBUEM NPY>KUHBI.

JlabopamopHble pa6ombl U ONbIMbL.

1.

10.

11

KoHcTpyupoBaHue TpakTa JJid pasroHa W JaJbHEHWIIEro
pPaBHOMEPHOTO JBMXKEHHS IAPHUKA UJIU TEJIEXKKHU.

OnpenesieHue CcpefHEd CKOPOCTH CKOJIBKEHHUS OpyCKa WJIHU
JIBU>KEHUS lIapHUKa 10 HAaKJIOHHOM IJIOCKOCTH.

OnpejiesieHUe YCKOPEHUS TeJsla MPU PABHOYCKOPEHHOM JIBUXKEHUU M0
HAKJIOHHOM IJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH yTH OT BpeMeHU npu
PaBHOYCKOPEHHOM JIBUKEHUHU 0e3 HauyaJIbHOM CKOPOCTH.

[IpoBepka rumnoTesbl: €cly NPU PAaBHOYCKOPEHHOM J[BWXXEHUU Oe3
HaYaJIbHOU CKOPOCTHU MYTHU OTHOCATCH KaK psiJi HEYETHBIX YUCEJI, TO
COOTBETCTBYOIIME NPOMEXYTKHA BpEMEHU OJJMHAKOBBI.
UccnenoBaHue 3aBUCHUMOCTUA CUJIBI TPEHHUS CKOJIbXKEHHS OT CHJIBI
HOPMaJIbHOTO /JJaBJIEHHUS.

OnpeneneHue Ko3dPuUIMeHTa TPEHUS CKOJIbKEHUSI.

OnpesiesieHUE KECTKOCTU MPYKUHBI.

OnpegnesieHue paboOThl CUJBI TPEHUS MPU PAaBHOMEPHOM /[BUKEHUH
TeJla 10 TOPU30HTAa/IbHOU NOBEPXHOCTH.

OnpesiesieHre paboThbl CUJIbI YIPYTOCTH MNMpPUA MNOABEME Trpy3a C
VCN0JIb30BaHUEM HEMO/BUKHOTO U NMOABUXXHOTO OJIOKOB.

. U3yyeHHe 3aKOHa COXpaHEeHUs SHEPTUH.

Pa3aes 9. MexaHn4Yeckue KoJie0aHus M BOJIHbI.

KosiebaTenbHoe gBukeHWe. OCHOBHbIE XapaKTEPUCTHUKHU KOJIEOAHUU:
Mepuo/, 4acToTa, aMIJIMTyZa. MaTeMaTU4eCKUU U NPYKUHHBIM MassTHUKU.
[IpeBpallleHHe 3HepPTruy NNPU KoJaebaTeJIbHOM BHXKEHUH.

3aTyxawlue KoJiebaHUs. BbIHyX/JleHHble KoJiebaHUs. Pe3oHaHC.
MexaHudyeckue BOJIHbl. CBOMCTBA MexXaHUYeCKHWX BOJIH. [IpofosibHbIE H
ronepeyHblie BOJIHBL. /JlJIMHAa BOJIHbBI M CKOPOCTb €€ pacnpoCTpaHEHUs.
MexaHU4YecKUe BOJIHbI B TBEPAOM TeJie, CEUCMUYECKUE BOJIHBI.
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3BYK. 'pOMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. UHPpa3ByK u
YJIbTPa3BYK.
AdemoHncmpayuu.

1.

A

Hab6sroneHue kosnebaHuM Tesl Mo/, JEMCTBUEM CUJIBI TSXKECTH U CHUJIbI
YIPYTOCTH.

HabnroneHue kosie6baHui rpy3a Ha HUTH U Ha IPY>KUHE.

Habsto/1eHue BBIHYK/€HHBIX KOJIEOaHUW U pe30HaHca.
PacnpocTpaHeHue NPoJ0JIbHBIX U MIONIEPEYHbIX BOJIH (HA MOIeJIN).
Hab6stoneHne 3aBUCHUMOCTH BbICOThI 3BYKa OT YaCTOTHI.
AKycTHUYeCKUH pe30HaHC.

JlabopamopHble pa6ombl U ONbIMbL.

1.

7.

OnpezesieHrMe 4YacTOThl M MepHoJla KOJieOaHHWU MaTeMaTU4eCKOro
MasiTHUKA.

OnpezesieHMe 4YacTOTbl W MepUoAa KoOJIeOAaHUW MPY>KUHHOTO
MasiITHUKA.

HUcciegoBanre 3aBUCMMOCTU Tepro/ia KOJieGaHUN MO/IBEIIEHHOTO K
HUTHU rpy3a OT JJINHbI HUTH.

UcciegoBaHnue 3aBUCHMOCTH IepuoJia KOJIeOAaHUU NPYKUHHOTO
MasiITHHKA OT MaccChl I'pysa.

[IpoBepka HEe3aBUCUMOCTH nepuoja KoJie6aHU N rpysa,
MO/|BELIEHHOTO K HUTH, OT MaccChl Irpysa.

OnbIThl, [AEMOHCTPUpPYIOLME 3aBUCMMOCTb IMepuoja KoJiebaHuu
NPY>KMHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBDI.
M3MepeHUe YCKOpeHUsI CBOOOJHOTO MaieHUs.

Paszzaesn 10. 3/1eKTpOMarHUTHOE MO0JI€e U 3JIEKTPOMarHUTHbIE BOJIHBIL.

JJIeKTpOMarHuTHOe ToJie. JJIEKTPOMarHuTHble BOJIHbL. CBOWMCTBaA
3JIEKTPOMAarHMUTHBIX BOJIH. [lIkasa 3JIEKTPOMAarHUTHBIX BOJIH.
Mcnosib30BaHUeE 3/1EKTPOMArHUTHBIX BOJIH JIJ1S1 COTOBOM CBA3MU.

JJeKTpOoMarHutHasad npupofa cBeta. CkopocTb cBeTa. BoJsiHOBbIe
CBOKCTBA CBeTa.

Ademoncmpayuu.

1.
2.

CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoJiHOBBIE CBOMCTBA CBeTa.

JlabopamopHble pa6ombul U ONbIMbL.

1.

N3yyeHre CBOMCTB 3JIEKTPOMAarHUTHbIX BOJH C [OMOIIbIO
MOOHWJILHOTO TeJiepoHa.

Pa3aes 11. CBeTOBBIE SIBJIEHUA.
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JlyueBaa wMogenb cBeta. HcTtouynuku cBeta. lIpAMoJsiMHenHOe
pacnpoctpaHeHude cBeTa. 3arMeHus CosiHoa U JlyHbl. OTpaxkeHue cBeTa.
[I110cKoe 3epKasio. 3aKOH OTpaXKeHUd CBeTa.

[IpesioMneHue cBeTa. 3aKOH IpesoMeHUs cBeTa. [losiHoe BHyTpeHHee
OTpakeHUe cBeTa. McnoJsib30BaHUEe NOJIHOTO BHYTPEHHEro OTpaXKeHUs B
ONTUYECKUXCBETOBO/AX.

Jluuza. Xox sydyerd B JsuH3e. OnTuyeckas cuctema ¢oToanmnapara,
MUKpPOCKOMNA Y TeJsiecKkona. ['1a3 Kak onTuyeckas cucreMa. bjiM3opyKocTs U
JlaJIbHO30PKOCTh.

Pasnoxenue 6esoro cBeta B crnekTp. OnbiThl HbloToHa. CiiokeHue

CIIeKTpaJIbHBIX 11BEeTOB. /lucnepcusd cBeTa.
AdemoHncmpayuu.

1.
2.

© ® N o ok

[IpssMosIMHENHOE paclIpOCTpaHEeHHE CBeTaA.

OTpakeHue CBeTA.

[lonyyeHue wu300pa’k€EHUU B IMJIOCKOM, BOTHYTOM U BBINYKJIOM
3epKaJiax.

[IpesioM/ieHME CBETA.

OnTuYecKUu CBETOBOJ,.

Xopz siydei B cobuparolen JIUH3e.

Xoj Jiyyel B pacCeuBarollleN JUH3e.

[lonydyeHUne N300pa*keHW M C TOMOUIbIO JIMH3.

[IpyHLMn gericTBUs poToanmnapata, MUKPOCKOIA U TeJIECKOTIA.

10. Mosiesib rJia3a.

11. PassioxkeHue 6eJioro cBeTa B CEKTP.

12. [losrydyeHue 6eJioro cBeTa Npu CJ0KEHUU CBeTa Pa3HbIX 1IBETOB.
Jla6opamopHbie pa6ombul U ONbIMbL.

1.

UccnenoBaHnue 3aBUCUMOCTH yIJIa OTPaXK€HHs CBETOBOTO Jiy4ya OT
yrJia naJieHus.

N3ydyeHue XapaKTEpPUCTHUK H300paKeHUs NpegMeTa B IJIOCKOM
3epKajJie.

UcciegoBanue 3aBUCUMOCTH yIJia NPeJOMJIEHUSI CBETOBOIO Jiyya OT
yrIJia NaJieHus Ha FPaHUIe «BO3AyX—CTEKJIO».

[TosiyyeHUne U3006pakeHU M C MOMOLbIO COOUPAIOILEN JIMH3BI.
OnpeneneHnue QGOKYCHOTO pPACCTOSSHUST UM ONTHUYECKOW  CHJIbI
cobuparuiey JMH3BbI.

OnbIThI IO pa3JiOXKEHUIO O€JIOr0 CBETA B CIEKTP.

OnbIThl MO BOCOPHUATHUIO LIBETA NPEJMETOB IPU HMX HAOJIOJEHUU
Yyepes BETOBbIE€ PUJIBTPHI.
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Pa3aes 12. KBaHTOBBIE SIBJIEHUA.

OnbiThl Pe3epdopna u myaHeTapHas MoJesb aToMa. Mojesb aToma
Bopa. HUcnyckanve W mnorJoileHde cBeta aToMoM. KBaHThI. JIMHeWyaThble
CIIEKTpHI.

PapgyoaktuBHOCTB. Asnbda-, O6eTa- U ramma-usiaydeHus. CTpoeHmue
aToMHOro dzpa. HyksoHHaa Mogesb aToMHOro dzapa. WsorTomnsl.
PagroakTuBHBIe NpeBpalleHud. [lepuo/ nosypacmnaZia aTOMHBIX Aep.

AnepHble peakuyu. 3aKOHBI COXpaHEHUd 3apAL0BOTO U MacCOBOTIO
yuces. JHepPrusad CBA3U aTOMHBIX dazep. CBA3b Maccbl U 3Hepruu. Peaknuu
cUHTe3a U AesneHusd anep. Ucrounvku saHepruu CosiHLIA Y 3BE3 .

AnepHasa saHepreTuHka. /JleCcTBUA paIUOAKTUBHBIX U3JIyYeHUU HA KUBbIE
OpPraHU3MBlI.

Aemoncmpayuu.

CrieKTpbl U3J1yYeHUd U NOTJIOLLeHHUS.

CrieKTpsbl pa3/IMYHbIX 'a30B.

CnekTp BoZopozAa.

HaburogeHue TpekoB B Kamepe BusibcoHa.

PaboTa cuéTyrKa MOHU3UPYIOUIUX U3TYYEHHUH.

Pervcrpanus usaydeHust IPUPOJHBIX MUHEPAJIOB U IPOAYKTOB.

JIa6opamoprle paéomusl u onbImul.

1. HabusroeHue CIJIOWIHBIX U JIMHENYAThIX CIEKTPOB U3JIyYeHUS.

2. UccnepoBaHue  TpekoB: U3MepeHUe 3IHEepPrud  4YacTULbl 10

TOPMO3HOMY Ny TH (110 poTorpadusam).

3. W3MepeHue pailuoakTUBHOTO POHA.

[loBTOpUTE/ILHO-0000 A0 MOAYIb.

[IoBTOpUTENBHO--00001AK0 AN MOJYJIb npeJHa3HayeH L1
CUCTeMaTH3aluhd M O0000UeHUs TMpeJMeTHOr0 COJepXXaHUus U OIbITa
JleITEeJIbHOCTH, MPUOOPETEHHOTO MPU U3Yy4YEHHUU Bcero Kypca QU3UKH, a
TaKXe /I NOJATOTOBKM K OCHOBHOMY TOCYZApCTBEHHOMY 3K3aMeHy IO
du3MKe [/ 006y4aOUIUXCSH, BBIOPABIIUX 3TOT Y4eOHbIM MpeaMeT.

[Ipy U3y4yeHUU JAHHOTO MOAYJISA PeaJU3yITCd U CUCTEeMATU3UPYIOTCA
BU/Ibl [JI€ATEJIbHOCTH, Ha OCHOBE KOTOPBbIX O0ECHeYMBAETCS JOCTHXKEHUE
npeJMeTHbIX U MeTalpeMeTHbIX IJIAHUPYEMbIX Pe3yJIibTaTOB OO0y4eHUs,
dbopMupyeTcsl eCTeCTBEHHOHAy4YHassrpaMOTHOCTb: OCBOEHHWE  Hay4HbIX
METOJI0B HCCJeJOBAaHUA fABJEHWM TMPUPOJAbl W TEXHUKH, OBJIAJleHHEe
YyMEHUAMHU OOBACHATb (U3NYECKHe SfBJIEHUS, INPUMeHdd [O0Jy4eHHble
3HaHUS, peliaTh 3a/la44, B TOM YHMCJie KaueCTBEHHbIE U SKCIIEpUMEHTaJIbHbIE.

S N
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[IlpyHLIMNMANBHO [JleATEJIbHOCTHBIM XapaKTep [JaHHOro pasjeJa
peanvsyeTcss 3a CYET TOTO, YTO OOydaroluecsl BBIMOJHSIT 3aJlaHUsl, B
KOTOPbIX UM Ipe/JIaraeTcs:

Ha OCHOBEe MOJIyYeHHbIX 3HAHWM pacrno3HaBaTb U HAay4YHO OOBSICHATH
dusnyecKure siBJIeHUS B OKpYKatolllel IpUpo/ie U MOBCeAHEBHOW KU3HU;

HCIIOJIb30BaTh HayuYHble METO/Ibl HMCCAe0BaHUs PU3UIECKUX SBJIEHUH,
B TOM 4YMCJie /Il IPOBEPKH TMIIOTE3 U MOJIy4YeHHs] TEOPeTUUECKUX BbIBO/IOB;

00'bSICHATh Hay4YHble OCHOBBI HauboJiee BaXKHbIX JOCTHUKEHUN COBpEMEHHbIX
TEXHOJIOTUH, HanpuMep, MNPAKTHYECKOTO HCIOJb30BaHUSI Pa3IAYHBIX
HMCTOYHUKOB 3HEPTUH Ha OCHOBE 3aKOHA MpeBpallleHUs1 U COXpPaHEeHHUs BCeX
M3BECTHBIX BU/IOB 9HEPTHH.
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INIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA ITPOI'PAMMbBI 110 ®U3UKE
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHHUA

N3yyeHrve ¢U3MKUM Ha YpOBHE OCHOBHOTO 060Liero o6pa3oBaHUs

HAIlpaBJIEHO HAa AOCTUXE€HHE JINYHOCTHLIX, ME€TAallpEAMETHDLIX U ITPEAMETHDLIX
O6paSOBaTe.]IbeIX pe3yjbTaToB.

B pesysnbTaTe wusydyeHusa ¢GU3MKU Ha YpPOBHE OCHOBHOIO O0O0ILero

obpa3oBaHuUA y oOyyawuierocs OyayT cPOpPMHUPOBAHbI Clefyloliye
JINYHOCTHBIE pe3yJbTaThl B YaCTH:

1) NIaTPUOTUYECKOr0 BOCIMTAHUA:

NpOsiBJIEHME HUHTEpeca K MCTOPUM KU COBPEMEHHOMY COCTOSIHUIO
poccuiickoi GU3NYECKON HAYKH;

I[EHHOCTHOE OTHOILIEHWEe K JAOCTHUXKEHUSM POCCUUCKUX YYEHBIX-

-QU3UKOB;
2) rpa>KJaHCKOro0 ¥ AYXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHUA:
TOTOBHOCTD K aKTUBHOMY y4acTHUIO B 06CYXIeHU U

O0011eCTBEHHO3HAYUMbIXU  3TUYECKUX  NpoO6JieM,  CBA3AHHBIX  C
NpPaKTUYECKUM NPUMEHEHUEM JOCTUKEHUN PU3UKY;

OCO3HaHMe BaXXHOCTU  MOpPAJIbHO--3TUYECKUX [PUHLUIOB B
AeATEeJbHOCTH YYEHOTIO;

3) acTeTU4eCKOro BOCIMTAHUA:

BOCHPUATHE 3CTETUYECKHMX KadeCTB (PU3UYECKOM HayKu: eé
FapMOHHUYHOTI'0 NOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, IJAKOHUYHOCTH;

4) BeHHOCTH HAy4YHOTr'0 IO3HAHMA:

OCO3HAaHME LEHHOCTH GU3NYECKON HAayKU KaK MOLHOrO UHCTPYMeHTa
NO3HAaHWSA MHpPA, OCHOBbI pPA3BUTHUA TEXHOJIOTMH, BaXKHEWIIEeH
COCTaBJIAKOIEN KYJIbTYPhI;

pa3BUTHE Hay4YHOU JI0603HATEJbHOCTH, MHTepeca K
MCCJIe/IOBATENbCKOU e TeIbHOCTH;

5) d¢opmupoBaHuss KyJabTypbl 340pPOBbS M 3MOLMOHAJILHOIO
6J1aromnoJiy4us:

OCO3HAaHMe LIeHHOCTU 0e30MacHOro obpasa KWU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTU MpPaBUJl 6€30MacHOr0 MOBEJlEHUS Ha
TPAHCIOPTE, HA J0porax, C 3JIeKTPUYECKUM U TEIMJIOBbIM 000py 0BaHUEM
B JIOMAIlIHUX YCJI0BUAX;

PlcdbopMUPOBaHHOCTb HaBbIKa pedJIeKCHMU, NPU3HAHWE CBOEro npasa Ha
OIIMOKY M TAKOTO >Ke MpaBa y IPyroro 4eyj0BeKa;

6) TpyA0OBOro BOCIUTAHUA:
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. aKTUBHOE y4aCTHe B pellleHUH NMpaKTUYeCKHUX 33j/1a4 (B paMKaX CeMbH,
00pa30oBaTeJbHON OpraHu3alyy, Topoja, Kpasi) TEeXHOJIOTUYEeCKOH U
COLMAJIbHOW HampaBJIEHHOCTH, TPEOYIOUIUX B TOM 4YHUCJIe U PU3UYECKHUX
3HAaHUY;

. VHTEpeC K MNpPAKTUYECKOMY H3Y4YEeHUI0 NpoPeccuy, CBSA3AHHBIX C
dusukou;

e 7) 3K0JIOTMYECKOTr0 BOCIIUTAHUSL:

. OpUeHTalUs Ha NPUMeHeHWe QPU3UYECKUX 3HAHUU [/ pellleHus 3a7a4
B 00J1aCTH OKpY’Kawllerd cpeAbl, IJIAHUPOBAHUS MOCTYNKOB U OLEHKU UX
BO3MOKHBIX MOCJEACTBUU IJI1 OKPYKaKLer CpeJibl;

. O0CO3HAaHME TJI00aJIbHOTO XapaKTepa 3KOJIOTUYECKUX NMPOOJIEM U MyTeU
HX pelleHUs];

e 8) azanTaMM K H3MEHAKWINUMCA YCJAOBUSM COLMAJIbHOM M
NPUPOAHOU Cpebl:

. NOTPEOHOCTb BO B3aUMOJ€CTBUHU TIPH BbINOJHEHUU HUCCAeJOBAaHUU U
NPOEKTOB PU3UUYECKON HANPABJIEHHOCTH, OTKPBITOCTD OMNbITY U 3HAHUAM
JIPYTHUX;

. NOBBbIIIIEHUE YPOBHSI CBOEM KOMIIETEHTHOCTU 4Yepe3 MNPaKTUYECKYHO
J1eITeJIbHOCTD;

. noTpe6bHOCTh B (GOPMHPOBAHUU HOBBIX 3HAHWH, B TOM 4YHCJIe
bopMyIMpPOBaTh HJEH, NMOHATUS, TUNOTE3bl 0 PU3NYECKHUX OOBbEKTax U
SIBJIEHUSIX;

. 0CO3HaHHWe JIePpUIUTOB COOCTBEHHBIX 3HAHUU U KOMIETEHTHOCTEW B
06J1acTU QU3UKY;

. IJIAHUPOBAaHHUE CBOEro pa3BUTHS B IPUOOPETEHUH HOBBIX GU3UUYECKUX
3HAaHUY;

. CTpeMJIeHWEe aHaJIM3UPOBATh M BBISBJSATb B3aWUMOCBSI3U MPUPOADI,
001I[eCTBA U 3KOHOMHKH, B TOM 4YHUCJIEe C UCIOJb30BaHHEM (PHU3UUYECKHUX
3HAHUY;

. OlleHKA CBOMX JEUCTBUU C YYETOM BJIUSHHUSA HA OKPYKAIOILYIO CpPEAy,
BO3MOXKHBIX I'JIOOA/IbHBIX MOCJAE/ICTBUM.

METAIIPEAMETHBIE PE3YJ/IbTATDI

B pe3sysibTaTe 0CBOeHUs NMPOTrpaMMbl M0 GpHU3UKe Ha YPOBHE OCHOBHOTO
obiuero  ob6bpa3oBaHus Yy  obydvaromieroci  6yayT  cHOpMHPOBAHBI
MeTanpejMeTHbIe pe3yJ/IbTaThl, BKJIIOYAIOIIIMe N03HaBaTeJbHbIe
YHUBepCaJbHble Y4eOHble AeUCTBUs, KOMMYHUKAaTHBHblE YHHUBEpCAJIbHbIE
y4eOHble NelCTBUS, PETYASATHBHbIE YHUBEPCAJbHbIE YUEOHbBIE IEUCTBUSI.
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[lo3HaBaTe/IbHbIE YHUBEPCAaJIbHbIE YYeOHbIE AelUCTBUS

Ba3oBble Jiloru4yecKkue AeMcTBus:

BbISIBJIITb M XapaKTepU30BaTh CyllleCTBEHHbIE NMPHU3HAKU OO'BEKTOB
(ABsIeHUH);

yCTaHaBJMBATh CYILleCTBEHHbIU NpU3HaK KJ1acCupUKaLUH,
OCHOBaHMUS AJis1 060011eHUsI U CPaBHEHUS;

BbISIBJIITb 3aKOHOMEPHOCTU U MPOTHUBOpPEYHUS B pacCMaTpPUBAEMbIX
dakTaX, AaHHbIX U HAOJIOJEHUAX, OTHOCSALUXCA K (PU3UYECKUM
SIBJIEHUSIM;

BBISIBJISITb  NMIPUYMHHO--CJIE[CTBEHHbIEe CBSI3M MpPU  M3y4YEHUH
busuyeckux SdBJEHUW U  NOPOLECCOB, JeJaTb BbIBOABI C
MCII0JIb30BaHUEM JEeAYKTUBHbIX U WHAYKTUBHBIX YMO3aKJIYEHUH,
BbIJIBUTaThb TMIIOTE3bl 0 B3aUMOCBA35X PU3UYECKUX BEJIUUUH;
CaMOCTOSITEJIbHO BbIOMPATH CNOCOO pelieHUs1 y4eOHOU PpU3UUECKOU
3a/layu (CpaBHEHHE HECKOJIbKMX BapUaHTOB pelleHUus, BbIOOP
HauboJiee MOJXOAAILET0 C YYETOM CAaMOCTOSITEJIbHO BblJeJe€HHbIX
KpUTEpPUER).

Ba3oBble ucciieaoBaTe/IbCKUeE e CTBUA:

WCIO0JIb30BaTh BOMNPOChl KaK MCCJAEeJ0BAaTEJNbCKUNA HWHCTPYMEHT
NO3HaHMUSI;

NPOBOJIUTb [0 CAaMOCTOSITE/JbHO COCTAaBJ€HHOMY ILJIaHY OIbIT,
HECJIOKHBbIK (PU3UYECKUH 3KCIEPUMEHT, HEOOJIbIIOE HCCJeJOBaHUE
$H13HUYEeCKOTO SIBJIEHUSI;

OlleHMBaTb Ha MNPUMEHUMOCTb M JOCTOBEPHOCTb HHPOpPMaAIUIO,
MOJIyYeHHYI0 B X0/ie MCC/Ie/IOBAaHUS UJIH SKCIIEPUMEHTA;
CaMOCTOSITEJIbHO (POpMyJIMpOBaThb 0000IIEHUST W BBIBOAbI IO
pe3yJibTaTaM NPOBEAEHHOTO HAOJIIOAEHUS, ONIbITA, UCC/Ie[JOBAHUS;
NPOTHO3UPOBATh BO3MOXKHOE Jla/ibHellllee pa3BUTHE (U3UYECKUX
MPOILIECCOB, @ TAKXKE BbIJABUTaTb NPEAIOJ0XKEeHUSA 00 UX Pa3BUTHUU B
HOBBIX YCJIOBUSX U KOHTEKCTAX.

Pa6oTa c unpopmanuen:

NPUMEHSITh pa3/IMYHble MeTO/lbl, MHCTPYMEHTbl M 3ampoChl MpHU
novcke U o0oTb6ope UWHPOpPMALMU WJIM JAHHBIX C Y4ETOM
npe/iJIoKEHHOM yueOHOU GPU3UYECKOU 3a/1a4H;

aHaJU3UpPOBATh, CHUCTEMAaTU3UpPOBAaTb U  HUHTEPHPETUPOBATH
MH(OpMalMIO pa3/iIMiHbIX BUJ0B U GOPM Npe/ICTaBIEHUS;
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CaMOCTOAITEJIbHO BbIOWpATh ONTUMaJbHYI0 (OpMy MpeJCcTaBJIeHHUSA
MHpOpMaLlMU U WJUIIOCTPUPOBATH pellaeMble 3aJa4ld HECJI0XXHBIMU
cXeMaMH, iuarpaMMaMHu, MHOU rpapruKoi U X KOMOUHALMSIMHU.

KoMMyHHUKaTHBHbIE YHUBepCaJibHbIE Yy4eGHbIe JeiCTBUS:

B XoJe O0OCyXJeHus y4eOHOro MaTepuasa, pe3yJbTaTOB
JJabopaTOPHbIX PabOT U MPOEKTOB 33aJaBaTh BONPOCHI MO CyUIECTBY
00CY>J]JaeMOM TeMbl U BbICKA3bIBaTh U/I€H, HAllEJIEHHbIE HA pellleHue
3a/ia4y M NoJiep>KaHue OJ1aroxesaTeJIbHOCTH O0IeHUS;
CONOCTABJIATb CBOU CYXJEHHUA C CYKIEHUSMU JAPYTUX YYaCTHHUKOB
JIMasiora, 0OHapY>XMBaTh Pa3/IMuMe U CXOJCTBO MO3UIUH;

BbIpa)kaTh CBOI0 TOUYKY 3pEHUSI B YCTHBIX U IUCbMEHHbBIX TEKCTAX;
NyOJIMYHO MPEJCTABJAATh Pe3yJbTaThl BbINOJHEHHOTO GU3UYECKOTO
ONbITa (3KCIIEPUMEHTA, UCCIEJOBAHUS, IPOEKTA);

NOHMMAaTb W HWCOOJIb30BaTh [pPEeUMYILeCTBAa KOMaHJHOM U
VH/IMBU/YaJIbHOW pabOThbl NPU pelIeHUM KOHKPETHOU (PU3UYECKOU
npo6JieMbl;

NpUHUMATh LeJd COBMECTHOW [eATeJbHOCTH, OPraHU30BBLIBATH
JIeMCTBUS MO e€ JOCTWKEHUIO: paclpenesiiTb pPOJIH, 00CYXKJaTb
NpoLecChl U pe3yJbTaTbl COBMECTHOW paboThl, 06001aTh MHEHHUS
HECKOJIbKHUX JIIOIEeM;

BBIMIOJIHATL CBOK 4acTb paboThl, [JOCTUrasgd KadyeCTBEHHOIrO
pe3yJibTaTa 10 CBOEMY HAIlPaBJIEHUIO U KOOPAUHUPYS CBOU [ eMCTBUSA
C APYTUMH YJIeHaMH KOMaH/bl;

OLlEHMBAThb Ka4yeCcTBO CBOEro BKJ3Ja B OOIMA MNPOAYKT IO
KpUTEPUSAM, CaMOCTOAATEJIbHO CPOPMYJUPOBAHHBIM Y4YaCTHUKAMU
B3aUMOJ,eUCTBUA.

PeryasTuBHbIE YyHHMBepCcaibHble yYeOHbIe JeiiCTBUS

CaMmoopraHusanusa:

BbIAABJIATh NpOoOJeMbl B J>KU3HEHHBbIX M Yy4eOHBbIX CHUTYyalUfX,
TPeOYIIUX AJi5 pellieHUs PU3nIeCKUX 3HAHUM;
OpPUEHTHUPOBATHCA B PA3JIMYHbIX MOAX0JAAX MNPUHATHUSA pelleHUun
(uHAUBHAYya/IbHOE, TIPUHSTHE pelleHus B TCpylne, NOPUHATHE
pelleHri rPynmnou);
CaMOCTOAITEJIbHO COCTaBJIATb QJTOPUTM pelleHUus (QU3UYEeCcKor
3a/la4M WJIM IJIaHA MCC/Ie0BaHUsA C YYETOM MMEKUIUXCS PeCYpPCOB U
COOCTBEHHbIX BO3MO>KHOCTEH, apryMeHTHpPOBAaThb IpejJlaraeMble
BapUaHThI peLIeHUH;
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JeJIaTb Bbl60p H 6paTb OTBE€TCTBEHHOCTb 3ad pEelIeHHe.

CamMmokKo HTPOJIb, 3M0].II/IOHaJIbeIﬁ HUHTEJIJIEKT:

JlaBaThb aJleKBAaTHYI OLEHKY CUTyalluM W TMpejJaraTb IJIaH eé
M3MEeHEeHUs;

OO'bSICHATb NPUYUHbI JOCTUKEHHUS (HeAOCTUKEHUs) pe3y/ibTaTOB
JleITEJIbHOCTH, /1aBaTh OLleHKY NPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTHUBBI B [I€ATEJbHOCTb (B TOM 4YMCJIE B XOJ
BBINOJIHEHUA PU3UYECKOr0 MCCJIeJOBAaHUSA WU MPOEKTa) Ha OCHOBE
HOBBIX OOCTOAATEJIbCTB, U3MEHUBILIUXCA CUTYaLUW, YCTAaHOBJEHHBIX
OIIMOO0K, BOSHUKIINX TPYAHOCTEMH;

OLlEHUBATh COOTBETCTBUE Pe3yJbTaTa e/ U YCJ0BHUSM;

CTaBUTb Cebs1 HAa MeCTO Jpyroro 4ejoBeKa B XOJie Clopa WU
JIUCKYCCMM Ha HAy4HYIl0 TeMy, NOHMMAaTb MOTHBBI, HaMepeHU: U
JIOTUKY JIPYTOro;

NpU3HaBaTh CBOE MPABO Ha OIIMOKY NpU pelieHuU GU3nYeCcKux 3aJad
WY B yTBEPX/EHUSX HA HAy4YHbIe TEMbI U TAKOE e MPaBO JIPyroro.

INPEAMETHDBIE PE3YJ/IbTATbI

K koHIly 006ydyeHus B 7 KJjacce mnpeJMeTHble pe3yJibTaTbl HA 6a30BOM
YPOBHE J0JDKHBI OTPaXKaTb CPOPMHUPOBAHHOCTb Y 00Y4YaOIIUXCS YMEHUM:

MCII0JIb30BaTh MOHATHUSA: (U3UYECKHEe U XUMUYECKHe SBJIEHUS],
HabJ/Il0leHue,  3KCIepUMEeHT, MOJeJb, TUINO0Te3d, eJUHUILbI
bU3nUeCcKUX BeJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSA
BellecTBa (TBEpJAoe, KUAKOe, Tra3000pa3Hoe), MeXxaHHUYeCKOe
JIBU>KeHWe  (paBHOMepHOe, HepaBHOMEPHOe, MNPSMOJIMHENHOE),
TPaeKTOpUsl, paBHOJAeHCTBywINas cuaa, Jgedopmaunus (ympyras,
MJIacTU4YecKasi ), HEBeCOMOCTb, COOOLIA0UIUECS COCYbI;
passnyath sBJeHUs (Auddy3us, TemIoBOe [JBUKEHHUE 4YaCTHUI]
BEleCTBA, PAaBHOMEPHOE [BWXKEHUE, HepPaBHOMEPHOE JIBUXKEHUE,
MHEepLMs, B3aUMOJIECTBHME TeJ, paBHOBecHUe TBEPAbIX Tea C
3aKpelJiEHHOW OCbl0 BpallleHUs], Nepejadya JaBJieHUS] TBEPAbIMHU
TeJIaMHU, KUJKOCTSIMU U ra3aMH, aTMochepHOe JaBJieHUE, MJIaBaHUE
TeJ, TNpeBpalleHUs] MEXAaHWYECKOW ISHEpPruu) MO0 ONUCAHUI0 UX
XapaKTepPHbIX CBOWCTB M HA OCHOBE OIMbITOB, AE€MOHCTPUPYIOUIUX
JlaHHOe QU3UYECKOE SIBJIEHUE;
pacrno3HaBaTb NpPOsIBJEHHWE H3YYEHHbIX (U3UYECKHUX SBJEHHUU B
OKpYy>KawlleM MHUpe, B TOM 4yucje PU3UUECKUe SIBJIEHUS B NMPUPO/E:
npuMepbl [ABWXXEHUS C pPa3JMYHbBIMH CKOPOCTSIMM B >XUBOW U
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HEXXMBOU TMPUPOJE, AEUCTBUE CUJIbl TPEHUA B NMPHUPOJE U TEXHHUKE,
BJIMSIHUE aTMOCPEpPHOro JAaBJIEHUs Ha >KUBOM OpraHu3M, IJIaBaHUeE
pbIO, pblUuaru B TeJsie YeJI0BeKa, P 3TOM MEPEBOJUTh MPAKTUYECKYIO
3a/la4y B y4eOHYI0, BblAEJATh CylLeCTBEHHblE CBOMCTBA (MPHU3HAKH)
dU3MYEeCKUX SIBJIEHUH;

ONUCHIBAaTh H3Y4YEHHble CBOWCTBA TeJ U (QU3IUYECKUE SIBJIEHMS,
WCnoJib3ysd (U3UYeCKHMe BeJIMYUMHBbI (Macca, 00bEM, MJIOTHOCTH
BelleCTBa, BpeMf, MYyTb, CKOPOCTb, CpeJHAA CKOpPOCTb, CHJA
YIOpPYTOCTH, CUJIa TSDKECTH, BeC TeJsa, CWJa TpPEHUd, JaBJIeHHEe
(TBEporo Tesla, KUJAKOCTH, Tas3a), BbITAJKHBawIasg CUJIA,
MexaHuyeckass paboTa, MOUIHOCTb, IJIEYO CHUJIb, MOMEHT CHJIBI,
K03(Q(UIIMEHT MOJIE3HOTO JEeHCTBUS MEXAaHU3MOB, KMHETHUYEeCKasd U
NOTeHLMaJIbHAasA JHEeprus), NpU ONHCAHUM NPABUJIBHO TPAaKTOBAThb
GU3NYECKUU CMBICA MCIOJb3yeMBbIX BeJWYUH, UX O0O3HAaYeHUs U
eIMHUIbl GU3NYECKUX BEJIMYUH, HAXOAUTh POPMYJIbl, CBSI3bIBAIOLIHE
JlaHHYI0 GU3UYECKYI0 BEJWYMHY C JIPYTUMH BeJUYUHAMH, CTPOUTh
rpapvKy N3y4eHHbIX 3aBUCUMOCTeN QU3NYECKUX BEJIUYUH;
XapaKTepu30BaTb CBOMCTBA TeJs, U3UYECKHEe SBJIEHUS U MPOLECChI,
WCNO0JIb3ysl NpaBUJa CJOXKEHHUS CUJ (BAOJIb OJHOW MpPSMOM), 3aKOH
['yka, 3akoH [lackasis, 3akoH ApxrMe/ia, IPaBUJIO paBHOBECUS pblyara
(610Ka), «30/1I0TOE NPaABUJIO» MEXaHUKH, 3aKOH COXpPaHEHMs
MeXaHW4YeCKOM  3JHeprud, NOpU ITOM  JaBaTb  CJOBECHYIO
GOpMyJIMPOBKY 3aKOHa M 3alMCbIBaTb €ro MaTeMaTHh4ecKoe
BbIpa)KEHUE;

00'bSICHATh PU3UYECKHE SIBJIEHUS, IPOLIECCHI U CBOUMCTBA TeJ, B TOM
yydcae W B KOHTEKCTe CHUTyalUud NpPaKTHUKO-OPUEHTUPOBAHHOIO
XapaKTepa: BBIFABJIATb NPUYUHHO--CJIEACTBEHHbIE CBfI3U, CTPOUTb
00'bsiCHEHHEe U3 1-2 JIOTMYeCKUX LaroB ¢ ONOpoy Ha 1-2 M3y4YyeHHBbIX
cBOMCcTBA (QU3UYECKUX SBJIEHUN, QU3WYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pelmiaTb pacyéTHble 33a4a4d B 1-2 JeUCTBHUSA, UCHOJIb3ys 3aKOHbI U
dbopMyJibl, CBsA3bIBawIvMe ¢GU3UYECKUEe BEJUYHWHbI: HA OCHOBE
aHa/JiM3a yCJOBMS  33Jladyd  3alUChIBaTb KpaTKOE  YCJOBUE,
NOJICTaBJATh (PU3WYECKHE BEJHWYUHBI B (POpPMYJbl U MNPOBOJUTH
pacyéThl, HaXOAUTb CHOpPaBOYHble [aHHble, HEOOXOAUMBbIE [Jid
pelleHMs  33Jay, OLEHUBATb pPeAJUCTUYHOCTb  IMOJIYYeHHOU
du3nyecKo BeJIMUYUHBI;
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pacrno3HaBaTb MNPO6JEMBI, KOTOpPble MOXXHO PELIUTb NPU MOMOILU
dbu3nyecKkux MeTO/JI0B, B ONHUCAHUW HCCIAEJOBAHUA BbIJEJATh
NpoBepsieMOe  MpeANoJIo)KeHUWe  (rumoreldy),  pas3juyaTb U
MHTEPIPETUPOBATh MOJyYEHHbINH pe3yJbTaT, HAaXOAUTb OIIMOKUA B
XO/I€ OMbITA, /ieJIaTh BBIBOJbI 10 €r0 pe3yJibTaTaMm;

NPOBOJUTL ONBbITHI MO HAOJOAEHUI0 (PU3UYECKUX SBJIEHUH WU
dbusuyeckux CBOMCTB Tes: (QOPMYJMPOBATh  MpPOBEpPSIEMBIE
NpeAlNoJIOKEeHHs, COOUpaTh YCTAaHOBKY M3  NpeAJI0KeHHOTro
060pyA0BaHUS, 3aMUCHIBATD X0/ ONbITA U GOPMYJIUPOBATH BbIBO/bI;
BBINOJIHATh NpPsSIMble U3MEPEHHUs1 PACCTOSIHUS, BpDEMEHHU, MACChl TeJa,
00bEMa, CUJIBI U TeMIIepaTypbl C MCIOJb30BAHHWEM aHAJIOTOBbIX U
U POBBIX NPUOOPOB, 3aMMChIBATh MOKAa3aHUSA NPUOOPOB C YyYETOM
3aJJaHHOM abCOJIFOTHOM MOTPEIIHOCTU U3MEPEHHUM;

NpPOBOAWUTbL MCCAEJOBaHHE 3aBUCUMOCTU OJHOM  (U3HUUYECKOU
BEJIMYUHbI OT JAPYrod C HCHOJIb30BAHUEM TMPSMbIX H3MEPEHUU
(3aBUCMMOCTH NMYTH PAaBHOMEPHO JBWIKYILErOCsd Tejla OT BPEMEHU
JIBIDKEHUsI TeJa, CUJIbl TPEHHUS CKOJIbX)KeHUSl OT Beca TeJia, KayecTBa
06pabOTKHW NMOBEPXHOCTEW TeJ U HE3aBUCHMOCTU CUJIbl TPEHUS OT
IJIOIA/IU CONMPUKOCHOBEHUS TeJ, CUJbl YIPYrOoCTH OT yAJIMHEHHUS
NPY>KUHbBI, BbITAJKUBAWOLIEN CUJIbI OT 00bEMa MOTPYKEHHOU 4YacTU
TeJla U OT MJIOTHOCTU KUJKOCTH, €€ He3aBUCUMOCTU OT IJIOTHOCTHU
TeJa, OT IJIyOHWHBI, HA KOTOPYIO MOTPYy»KeHO TeJIO, YCJIOBUM MJIaBaHUsA
TeJ, YCJOBHM paBHOBeCHSl pbluara MU OJIOKOB), y4yaCTBOBaTb B
MJIAHUPOBAaHUU Y4EOHOrO HUCCAe[0BaHHUs, COOMPATh YCTAHOBKY U
BBINOJIHAThL  M3MepeHHus, cjaeaysd  NOpeJJIO)KEHHOMY  IJIaHY,
dUuKcHpoBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKUX
BEJIMUMH B BH/Jle NpeAJIOKEeHHbIX TabJyiul, U TpaduKOB, JAesaThb
BBIBO/IbI 110 pe3yJibTaTaM MCCJIe/JOBAHUS;

NpPOBOJAUTb  KOCBEHHble  H3MepeHUs1  (PU3UYECKHUX  BeJIMYUH
(MJI0THOCTH BelEeCTBa XUAKOCTU W TBEPAOTO TeJa, ChJa TPeHUs
CKOJIbXKEHMs],  JaBJieHWe  BO3JyXa, BbITAJKUBaWIlasg  CUJA,
JIEMCTByIOIlasi HAa MOTPYXEHHOE B XUJKOCTb TeJso, KO3QPULUEHT
M0JIE3HOTO JIEMCTBUS MPOCThIX MEXAaHU3MOB), CJIelys MPeAJI0KEHHON
VHCTPYKLUU: npu BbINIOJIHEHUHU M3MepeHun cobupaTh
5KCIePMMEHTA/NbHYI0 YCTAaHOBKY WU BBIYUC/SAATH 3HAUEHUE HCKOMOU
BEJINYUHBI;

co0JII0JaTh TMpaBWJa TEXHUKU Oe30MacHOCTM Mpu paboTe C
JJabopaTOPHbIM 060PY/IOBAHUEM;
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yKasblBaTb MNPUHIUIbI JAeUCTBUSI NPUOOPOB U TEXHUYECKUX
YCTPOWCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOUIA0LUECS COCY/IbI,
6apoMeTp, pblyar, NOABWXXHBIK U HENOABWXXHBIK 6JIOK, HAKJIOHHAas
IIJIOCKOCTB;

XapaKTepu30BaTb MNPUHLMUNbI JeHCTBUS H3y4EeHHbIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCAHUA (B TOM YMCJIE:
NOJIIIMIIHUKY, YCTPOWCTBO BOJAONPOBO/IA, TUJPABJIUYECKHMU Mpecc,
MaHOMETp, BbICOTOMEp, MOPIIHEBOW HACOC, apeoMETP), MCIOJb3ys
3HAHUS O CBOUCTBAX (U3UYECKUX SBJEHHHM U HeobXOoAuMble
dur3rYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH TMpUMepPbl (HAXOAUTb HWHPOpPMALMI0O O NpPUMeEpax)
MPaKTUYECKOTO HCII0JIb30BaHUS dbur3HUUeCKUX 3HAHUU B
MOBCEIHEBHOM KU3HU JJi1 obOecrneyeHUss 6e30MaCHOCTH MpHU
obpalieHMM ¢ TMpubopaMd M TeXHUYECKHMH YCTPOUCTBAMH,
COXpaHEHHUsl 3/I0pOBbsSI M COOJIIOJIEHHST HOPM 3KOJIOTMYECKOIo
NoBeleHUsI B OKpY:Kawllel cpee;

OCYILECTBJATb OTOOP MCTOYHUKOB HHbopMmanuu B HHTepHeTe B
COOTBETCTBUU C 3aJlaHHbIM [OHWCKOBBIM 3alpOCOM, Ha OCHOBE
MMEWILUXCSA 3HAHWU M NYyTEM CPaBHEHUS PaA3JIMYHbIX MCTOYHHUKOB
Bbl/Ie/IATh MHPOPMALMIO, KOTOpas SIBJSETCSd NPOTHBOPEYUBOU WJIU
MO>KeT ObITh HEIOCTOBEPHOU;

MCIOJb30BaTh IMPU BBbINOJHEHUM Yy4YeOHbIX 3aJJaHUMd HAy4HO--
MOMNyJIIPHYI0 JINTEPATYPy (PU3UUYECKOr0 COJlep)KaHHS, CIpaBOYHbIE
MaTepuasbl, pecypcbl ceTd HHTepHeT, BJaJleTb MNpPUEMAMU
KOHCIIEKTUPOBAHHS TEKCTA, Npeobpa3oBaHUsl MHPOPMAIUX U3 OJHOMN
3HAKOBOW CUCTEMBI B JIPYTYIO;

Co3/laBaThb COOCTBEHHbIE KpaTKHUe MUCbMEHHbIE U YCTHbIE COOOIIeHHUS
Ha OCHOBE 2-3 UCTOYHUKOB MHPOpPMaLUUU GU3UYECKOTO COZIEeP>KaHUS,
B TOM YUCJIe MyOJIUYHO JieslaTh KpaTKUe COOOLIeHUs O pe3yJbTaTax
NPOEKTOB WJM Y4YeOHbIX HCCJAEeJJOBAaHUM, NpPU 3TOM TI'PaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIA MNOHATUWHBIA amnmapaTr Kypca QU3UKH,
CONPOBOX/AATh BbICTYIJIEHHWE NIPE3E€HTALMEN;

OpyU  BBINOJHEHWM  y4YeOHbIX TMPOEKTOB W  MCCJIEeJ0BaHUU
pacnpefensiTb 003aHHOCTA B Tpylle B COOTBETCTBUM C
IOCTaBJEHHBIMU 3aJadyaMH, CJEeJAUTb 3a BBLINOJHEHHWEM IJIaHa
NeHdCTBUM, aJIeKBaTHO OlleHWBaTb COOCTBEHHbIM BKJIAJ, B
JlesITeJIbHOCTb rpyINIbI, BbICTpaHWBaTh KOMMYHUKAaTUBHOE
B3aMMO/IEMICTBUE, YYUTHIBASI MHEHUE OKPY>KAIOIUX.
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K koHLy 06yyeHus B 8 KJjacce npeaMeTHble pe3yJibTaTbl HA 6a30BOM
YPOBHE JIO/DKHBI OTPaKaTb CHOPMUPOBAHHOCTD ¥ 00YUYAIOLIUXCSI YMEHUH:

WCNO0JIb30BaTh MOHATUS: Macca WU pasMepbl MOJIEKYJ, TeNJ0BOe
JIBU>KeHWe aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHHUSl BeIeCTBa,
KpUCTa/UIMieckKhe W aMopdHble  TeJsia, HACBIIEHHbIK U
HEHACbIIlEHHbIA  Nap, BJAXHOCTb  BO3JyXa, TeMIepaTypa,
BHYTpPEHHSI JSHEPrus, TeIMJOBOW JABUraTesib, 3JeMeHTapHbIN
3JIEKTPUYECKUN 3apsiji, 23JIeKTpUUecKoe TioJjie, MPOBOJHUKH U
JIN3JIEKTPUKHU, TOCTOSTHHBIN 3JIEKTPUUYECKU N TOK, MarHUTHOE T0JI€E;
pas3jiMyaTb  fABJieHUS  (TelmJioBoe  pacliMpeHHe W CKaTHe,
TenJionepegaya, TeNJoBoe paBHOBeCHe, CMauMBaHUe, KallUJJAspHbIe
sIBJIEHUS], UCIIapeHHe, KOHJeHcallus, IJIaBJeHWe, KpPUCTa/JIu3alus
(oTBep/ieBaHHEe), KUIIEHHE, Teljomnepesada (TeNJ0NpPOBOAHOCTb,
KOHBEKI[MSI, H3Jy4yeHHe), 3JIeKTpu3alusl TeJs, B3aHUMOJIeHCTBUE
3aps/JioB, JEMCTBUS 3JIEKTPUUYECKOTO0 TOKA, KOPOTKOE 3aMbIKaHHME,
B3aMMO/JIEICTBHE MAarHWTOB, [JeWCTBHE MarHMTHOro IIOoJIA Ha
NPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHasl WHAYKIMS) MO0 OMUCAHUIO
MX XapaKTEePHbIX CBOMCTB U HA OCHOBE OIbITOB, JIEMOHCTPUPYIOIIUX
JlaHHO€e PU3UYECKOE SIBJIEHUE;

pacno3HaBaTh NpPOSIBJIEHWE U3YYEHHbIX (PU3UYECKUX SBJIEHWH B
OKpY>KawlleM MUpe, B TOM 4yucjae PU3hdecKue siBJEHHUS B NMPUPO/IE:
MIOBEPXHOCTHOE HaTSKEHHWE W KalWJJISpHble SIBJIEHHSI B NPUPO/JE,
KpUCTaJlJIbl B NpUpoe, usaydyeHue CoJiHIlA, 3aMep3aHUe BOJOEMOB,
MOpPCKHMEe Opu3bl, 00pa30BaHHWE pOChbl, TyMaHa, WHes, CHera,
3JIeKTpUUYEeCKUEe sIBJeHHUsI B aTMocdepe, 3JeKTPUYECTBO KMBBIX
OpraHu3MoOB, MarHuTHoe Tiojie 3eMJiM, JApeld IMOoJII0COB, pOJib
MarHuMTHOTO MOJisl JIJIs1 )KM3HU Ha 3eMJie, MoJIsipHOe CUsSIHUE, TPU 3TOM
NepeBOAUTBIPAKTUYECKYIO  3aZady B  Y4eOHYI0, BbIJEJATH
CyllleCTBEHHbIe CBOMCTBA (MpU3HAKU) GU3UYECKUX SIBJIEHUN;
ONUCHIBAaThb H3Yy4yeHHble CBOWCTBA TeJ U ¢GU3UYECKHE SIBJIEHMS,
MCroab3ysl Gu3nyecKMe BeJIMYUHBI (TeMmIlepaTypa, BHYTpPEHHSS
SHEepTrus, KOJUYECTBO TEIJIOTHI, y/eJbHas TEeMJIOEMKOCTb BEILECTBA,
yAeabHasi TeIJoTa NJIaBJIEH U], yAebHast TeIJioTa
napoo6pa3oBaHus, yJAeJibHasgd TemJIOTa CroOpaHUs  TOIJIMBA,
KO3QPUIMEHT  MOJIE3HOT0  JIEMCTBUS  TENJIOBOM  MalllHHbI,
OTHOCUTEJIbHAS BJIAXXHOCTb BO3/yxa, 3JIEKTPUYECKUU 3apsj, cuja
TOKa, 3JIEKTPUYeCKOe HalpshKeHUe, COMPOTHBJIEHHE NPOBOJHHKA,
yJeJbHOE CONPOTUBJIEHUE BelleCTBa, paboTa W  MOIUIHOCTb
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3JIEKTPUYECKOTO TOKa), HPU OINMHCAHUK TNPABUJIbHO TPAKTOBATH
bU3NYEeCKUU CMBbICJ HWCIHOJIb3YEMbIX BeJMUYUH, O00OO3HAUYEHUS U
eIMHUIbl GU3NYECKUX BEJIMYUH, HAXOAUTh POPMYJIbl, CBSI3bIBAIOLIHE
JlaHHYI0 QU3UYECKYI0 BEJUYHWHY C JIPYTUMU BEJMYUHAMH, CTPOUTD
rpadpMKHU U3y4eHHbIX 3aBUCUMOCTEN GU3UUECKUX BEJIUYUH;
XapaKTepu30BaTb CBOMCTBA TeJ, PU3NYEeCKHe SIBJEHUS] U MPOILECCHI,
WCNO0JIb3ysl OCHOBHbIE TMOJIOXKEHUSI MOJIEKYJIIPHO--KUHETHUYECKOHU
TEOPUU CTPOEHHUS BelleCcTBa, MPUHIUIN CYNepHno3ulMyd MoJsied (Ha
KayeCTBEHHOM ypPOBHE), 3aKOH COXpaHeHHUs 3apsija, 3akoH Oma s
y4acTKa Lenu, 3akoH JPkoysida-JleHla, 3aKOH COXpaHEHUs 3Hepruy,
IpU 3TOM JlaBaThb CJOBECHYI GOPMYJUPOBKY 3aKOHA W 3alMChIBATh
ero MaTeMaTU4YeCcKoe BbIpa)KeHUE;

00bACHATh (PU3UUYECKUE MPOLIECCHI U CBOMCTBA TeJ, B TOM YMUCJIE U B
KOHTEKCTE CUTyallid MNpPaKTUKO-OPUEHTUPOBAHHOTO XapakKTepa:
BBISIBJISITh MPUYUHHO-CJI€/ICTBEHHbIE CBSI3H, CTPOUTbh 00'bsICHEHUE U3
1-2 noryvyeckux LIAroB € ONOPOM HA 1-2 H3y4YeHHbIX CBOWCTBA
dU3rYeCcKUX sABJIeHUH, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;
pemiaTh pacyéTHble 33/la4yd B 2-3 JEeMCTBUS, UCHOJIb3YS1 3aKOHbI M
dbopMyJibl, CBsA3bIBawIvMe ¢GU3UYECKUEe BEJUYHWHbI: HA OCHOBE
aHaJ/IM3a YCJO0BUS 33/la4d 3alMUCbIBAaTh KPAaTKOE YCJIOBUE, BbISBJSATH
HEJIOCTAaTOK JlaHHbIX [JIs pelleHUs 3aJayvd, BbIOUpPATh 3aKOHbI W
dopMysibl, HEOOXOUMBbIE NJi €€ pelleH’s, TPOBOAUTH PACYEThbI U
CpaBHMBAaThb IOJIydYeHHOe 3HayeHUue (QU3UYECKOHM BEJUYUHBI C
HM3BECTHBIMHU JJaHHBIMU;

pacro3HaBaTb MpPo6JIEMbl, KOTOPble MO>XHO PEUIUThb MPH MOMOILIH
dU3MYEeCKUX METOJI0B, MCHOJIb3ysl OMNHCaHUEe MCCJelOBaHUs,
BbIJIEJIITh NIPOBEpPsiEMOE NPeATON0KEHUE, OLlEHUBATh NPAaBUJIbHOCTh
nopsiJika NpoBeIeH!s1 UCCel0BaHUs, /eJlaTb BbIBO/IbI;

NpPOBOJAUTL ONbITHI IO HAOJIAEeHUI QU3NYECKUX SBJEHUH WU
GU3MYECKUX CBOUCTB TeJ (KanuJspHble SIBJIEHHS, 3aBUCHMOCTb
JlaBJIEHMS BO3/lyXa OT ero 00’b€Ma, TeMnepaTyphbl, CKOPOCTH Mpoliiecca
OCTbIBAaHUSI U HArpeBaHUs MPHU MU3JIyYEHUU OT LBETA MU3Jy4yalollen
(norsioljaroiieri) MOBEPXHOCTHU, CKOPOCTb HCHApPEeHUS BOJAbI OT
TeMIlepaTypbl }KUAKOCTHU U IJIOLWAAU €€ TOBEPXHOCTH, 3JI€KTPU3ALUS
TeJ W B3aUMOJIEUCTBHE 3JIEKTPUYECKUX 3aps]0B, B3aUMOJEUCTBUE
NOCTOSIHHBIX ~ MAarHWTOB, BHU3ya/iM3alldl MarHUTHBIX  MOJier
MOCTOSIHHBIX MAarHUTOB, IEMCTBHUSI MarHUTHOTO M0JISl HA MPOBOAHUK C
TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUrATEJS
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NOCTOSAHHOTO TOKa): dbopMysIMpOBaTh npoBepsieMble
NpejnooKeHUsl, CoOUpaTh YCTAaHOBKY U3  MPEJJIOKEHHOTO
0060pyZI0BaHUSI, ONUCHIBATD X0/] ONbITa U GOPMYJIMPOBATH BbIBO/IbI;
BBIMOJIHATL MpSAMble HW3MEpPEHUd TeMIepaTypbl, OTHOCUTEJbHOU
BJIQXXHOCTH BO3/yXa, CUJIbl TOKA, HANpPSXKEHUS C MUCIOJb30BaHHUEM
aHaJIOTOBbIX MNPHUOOPOB U  JAATYUKOB (PU3UYECKHUX BEJUYHH,
CpaBHMUBATb pe3yJbTaTbl H3MepeHHHM C Y4€TOM 33aJaHHOU
abCOJIIOTHOM MOTPELIHOCTH;

NPOBOAUTL MCCJeJOBaHUE 3aBUCUMOCTH OJHOM (PU3UYeCKOHU
BEJIMYWHbI OT JAPYrod C HCHOJIb30BAHUEM TMPSAMbIX H3MEPEHUU
(3aBUCMMOCTb CONPOTUBJIEHUSI IPOBOJAHUKA OT €ro AJIMHbI, JI0Ia A1
NONEPEYHOTO CeYEHUs U YJeJbHOTO CONPOTHUBJIEHUS BeleCcTBa
NPOBOJHWKA, CUJbl TOKa, WAYLIEro 4Yepe3 NPOBOJHHUK, OT
HanpsDHKEHUd Ha NPOBOJHHUKE, UCCAeL0BaHME MOC/Ae0BaTeJlbHOrO U
napajijlieJ;lbHOrTO  COeMHEHUHW  MPOBOJAHUKOB):  MJIAHUPOBATH
WCC/elIoOBaHUE, COOHMpaTh YCTAaHOBKY MW BBINOJHATh U3MEpPEHMS,
cnenys  NpeAJoKEeHHOMY  IUJIaHy, (QUKCAPOBAaTb  pe3yJbTaThl
NOJIyY4eHHOM 3aBUCUMOCTU B BHUJe TabJUL, U TpadUKOB, JesaThb
BBIBO/IbI 110 pe3yJibTaTaM MCCJIE/JOBAHUS;

NPOBOJUTH KOCBEHHbIE U3MePEHUS PU3NUECKUX BEJIUYUH (YAesbHasA
TENJIOEMKOCTb BelleCTBa, CONPOTHUBJEHHWE NPOBOJHUKA, paboTa H
MOLIHOCTb 3JIEKTPUYECKOTO TOKA): IJIAHUPOBAaTb H3MepeHMUs],
coOMpaTh 3KCIEePHUMEHTAJbHYI YCTAaHOBKY, CJleAys NpeaJsoKeHHOU
VHCTPYKLMHU, U BBIYUCAATH 3HAYEHUE BEJTUUUHBI;

Cco0JII0JaTh TMpaBWJa TEXHUKU Oe30MacHOCTM Mpu paboTe C
JIabopaTOpPHBIM 060PYJOBAaHUEM;

XapaKTepu30BaThb MNPUHLMUIBI JeHUCTBUSA HU3yYEeHHBbIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONMUCAHUA (B TOM YMCJIE:
cucTeMa OTOIJIEHMS [JOMOB, TUIpPOMETp, INapoBasg TypOUHa,
aMmIepMeTp, BOJBTMETP, CYETYUK IJIEKTPUUYECKOU  3SHEPruH,
3JIEKTPOOCBETUTEJIbHBIE 110)7 (1)) 3 HarpeBaTeJIbHbIE
3JIEKTponpubopsl (IpUMeEpPHI), 3JEKTPUUYECKHE MPeJOXPAHUTEIH,
3JIEKTPOMAarHuT, 3JIEKTPO/JBUTAaTe b TOCTOSSTHHOTO TOKa), UCMOJb3Ys
3HAaHUWS O CBOWCTBaXx (U3UYECKUX SBJEHUH U HeoOXOJUMBbIe
dusnyecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCThIe TEXHUYECKHE YCTPOMUCTBA U U3MEPHUTEJIbHBIE
npubopbl MO CXeMaM U CXEMATHU4YHbIM pPUCYHKaM (KUJKOCTHBIH
TEpMOMETpP, TepMOC, T[CUXPOMETpP, TUTPOMETpP, [JBUrATEJb
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BHYTPEHHEr0 CropaHus, 3JIEKTPOCKOII, peoCTaT), COCTABJSATb CXeMbl
3JIEKTPUYECKUX Ieleld C TMocaeloBaTeJbHbIM U MapajieJbHbIM
CoeIMHEHWEM 3JIEMEHTOB, pa3Jjyyas yCJIO0BHble 0003Ha4YeHHUA
3JIEMEHTOB 3JIEKTPUYECKUX Lieleu;

NPUBOAUTL NpuUMepbl (HaxoAUTb HHPOPMALMID O NpUMepax)
NPaKTHUYECKOTO MCI0JIb30BaHUS dbusnyeckux 3HAHUU B
MOBCEJIHEBHOM KU3HU [JIsd obOecredyeHUs] 6e30MaCHOCTH IIpH
obpalleHMM € [OpubOpaMHM U TEXHUYECKMMH YCTPOUCTBAMH,
COXpaHeHHUs 3J0pOBbS U COOJIIJEHUS HOPM 3KOJIOTUYECKOTO
NOoBeleHUsI B OKpY:Kawllel cpee;

OCYILECTBJATh MOUCK HHPOpManuu (U3UYECKOTO COJIEPXKAHUSA B
WHTepHeTe, HAa OCHOBe HMEIOIIMXCA 3HAHUM WU NYyTEM CpPaBHEHUS
JIOTIOJIHUTE/IbHBIX UCTOYHUKOB BbIJEJATh HWHPOPMALHI, KOTOpas
ABJIAETCA NPOTUBOPEYMBOU UJIM MOXKET ObITh HEJ,OCTOBEPHOU;
WCNO0JIb30BaTh NPU BbINOJHEHUU Y4YEOHbIX 3aJaHUMA HaAy4yHO-
-MIONYJISPHYIO JIUTEPATYPy (PU3UUECKOr0 COJIEPXKAHMS, CIPABOYHbIE
MaTepuasbl, pecypcbl cetd HWHTepHeT, BJaJeTb NpPUEMAMU
KOHCIIEKTUPOBAHUSA TEKCTA, Npeobpa3zoBaHUsA UHPOPMALIMU U3 OHOU
3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHble TMUCbMEHHble W KpPAaTKHE YCTHbIE
coo61eHrs, 06061ad WHPOPMALIMI0 M3 HECKOJbKHX HMCTOYHUKOB
GU3NYECKOTO COZAep>KaHUd, B TOM YMUCJe MYyOJUYHO NPEeACTaBJATH
pe3y/JibTaTbl MPOEKTHOM WJMU HCCAeN0BATENbCKON [JeATeJbHOCTH,
IpU OSTOM TPaMOTHO MCHOJIb30BaTb W3yYE€HHbIM MOHATHUUHBIN
annapat Kypca Gu3nKH, CONPOBOXK/AATh BbICTYIIJIEHUE IPEe3eHTALUEN;
IPU BBINOJHEHUU YYEOHBIX MPOEKTOB U UCCJIEeL0BaHUNA QU3INYECKUX
IPOLLEeCCOB pacnpesesaTb 0093aHHOCTH B I'PyIIe B COOTBETCTBUM C
NOCTaBJIEHHbIMM 33JadyaMH, CJeJUThb 3a BbINOJHEHWEM IJIaHA
JIEUCTBMUM U  KOPPEKTHUPOBAThb €ro, aJeKBaTHO OLeHUBAThb
COOCTBEHHbIM BKJIAJ, B /[eATeJbHOCTb TCpPYIbl, BbICTPAUBATh
KOMMYHUKAaTUBHOE  B3aWMOJEWCTBUE, TMPOABJAA  TOTOBHOCTb
paspemiaTb KOHQJIUKTHI.

K koH1ly 0O6ydyeHus B 9 KJacce mnpeJiMeTHble pe3yJibTaTbl HA 6a30BOM
YPOBHE J0JDKHBI OTPaXKaTb CPOPMHUPOBAHHOCTh Y 00Y4YaOIIUXCS YMEHUM:

MCII0JIb30BaTh MOHSTHUSA: CUCTEMA OTCYETA, MaTepuUaibHas TOYKa,
TPAaeKTOpUsl, = OTHOCUTEJbHOCTb  MEXaHUYeCKOTO  JIBUXKEHHUS,
nebopManus (yopyras, IJIacTU4ecKas), TpeHHUe,
LEHTPOCTPEMUTEJIBHOE YCKOpPEHWE, HEBECOMOCTb W IeperpyskKH,
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IIEHTP TsXKeCTH, abCOJIIOTHO TBEPJ0€ TEJIO, LIEHTP TSHKEeCTU TBEPOTO
TeJla, pPAaBHOBECHE, MeXaHWYeCKHe KoJiebaHUs W BOJIHbI, 3BYK,
MHPPa3BYK M yJbTPa3BYK, 3JIEKTPOMAarHUTHbIE BOJIHbI, IIKaJa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTb U JaJbHO30PKOCTD,
CIEeKTPbl HCOYCKAaHUS UM TOrJollleHus, anbda-, 6eTa- U raMmma-
W3JIy4eHHsl, U30TOIbI, AZlepHasi SHEPTreTUKA;

pas/ivyaTh SIBJIEHUS (paBHOMEpHOE U HepaBHOMepHoOe
NpsIMOJIMHEWHOE JBWXXEHHE, PABHOYCKOpPEeHHOe MpPsSIMOJIMHEeNHOoe
JIBU>KeHWe, CBOOOJIHOe TMajJieHue TeJs, paBHOMEPHOe JBHXKEHHE IO
OKpY>KHOCTH, B3aUMOJIECTBUE TeJ, pPeaKTHBHOEe /[BUKEHUE,
KoJiebaTeJlbHOE  JBMXKeHHWe  (3aTyxawlpie U  BbIHYXK/EHHbIE
KoJiIebaHHWs), pe30HaHC, BOJIHOBOE [IBUKEHUE, OTPaKEHUE 3BYKa,
NpsIMOJIMHEWHOE pacnpoCTpaHeHUe, OTpPaKEHHe U IpesioMJIeHUe
CBeTa, MOJIHOe BHYTpPEeHHee OTPa)KeHHEe CBeTa, pasJio’KeHHe 06eJsioro
CBeTa B CIIEKTP U CJ0KEHHE CIIeKTPaJIbHbIX I|BETOB, UCIIEPCUSI CBETA,
eCTeCTBeHHasi pPaJIM0AaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOro
CIeKTpa U3JIy4yeHHUs1) MO0 OMMCAHUI0 UX XapaKTepPHbIX CBOMCTB U Ha
OCHOBE OIbITOB, IEMOHCTPUPYIONIUX AaHHOEe GU3UYECKOE SIBJIEHUE;
pacno3HaBaTh NpPOSIBJIEHWE U3YYEHHbIX (PU3UYECKUX SBJIEHWH B
OKpy>KawlieM Mupe (B TOM 4ucje pU3UYEeCKHE SIBJIEHUS B PUPOJE:
NPUJUBbl U OTJIMBBI, JBWXeHUe TI1aHeT COJIHEYHOM CHUCTEeMBbI,
peaKTHBHOE [IBU)KEHHE >XUBbIX OpPraHM3MOB, BOCIPUSITHE 3BYKOB
’)KMBOTHBIMHM, 3€MJIETPSICEHUE, CEMCMHUYECKHe BOJIHBI, IIyHAMH, 3XO,
IBETA TeJ, OINTUYECKHe SBJEHUS B INpUpPOJEe, OHOJIOTHUYECKOoe
JleiCTBUE BUJAMMOTO, VJbTPAaQUOJIETOBOTO U PEHTTEeHOBCKOTO
WU3JIly4YeHUN, eCTeCTBEHHbIM paJHWO0aKTUBHbIM (OH, KOCMUYECKHE
JIy4d, palU0OaKTUBHOE HU3JIlydyeHHe MPUPOJHbIX MUHEPAJIOB, €MCTBHE
pPaZilMOaKTHUBHbIX H3JlyYeHWH HAOpPraHMW3M 4YeJiOBeKa), NpPU 3TOM
NepeBOAUTh TMPAKTHUYECKYI0 33Jladyy B y4eOHYI, BbIJEJSATh
CyllleCTBeHHbIe CBOMCTBA (MpU3HAKU) GU3UYECKUX SIBJIEHUH;
ONUCBHIBAaThb H3Yy4yeHHble CBOWCTBA TeJ W ¢GU3UYECKHEe SIBJIEHMS],
WucrnoJsib3ysd (Gu3nyecKue BeJIMYMWHbI (CpefHSIAI M MIHOBEHHas
CKOpPOCTb TeJla TNpU HEPaBHOMEPHOM [BWXXEHHUH, YCKOPEHHUE,
nepeMellleHHWe, MyTb, VYIrJoBas CKOpPOCTb, CWJIa TpPEeHUs, CUJA
YIPYTOCTH, CUJA TSKECTH, YCKOpeHHWe CBOOOJHOro MajieHus, Bec
TeJla, UMMYJbC TeJjla, UMMOYJbC CUJIbl, MeXaHU4ecKas paboTa H
MOIIIHOCTb, IOTEeHILiMaJibHasl 3JHeprusi TeJja, IMOAHSATOTO0 Haf
NOBEPXHOCThIO 3€MJIM, OTEHIMAJIbHAsA SHEPTUS CXKATOM MPY>KUHBI,
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KWHETHUYeCKasl dHEprus, MoJiHas MexaHU4yecKas 3Heprus, Nepuoj u
4acToTa KoJiebaHWM, IJIMHA BOJIHBI, TPOMKOCTb 3ByKa M BbICOTA TOHA,
CKOpPOCTb CBeTa, MOoKa3aTe/b NMpPeJoOMJIeHUs] CpeAbl), MPU ONMUCAHUU
NpaBUJbHO TpPaKTOBaTb (U3UYECKUHW CMBICJI  HCHOJIb3YEMbIX
BeJIMUMH, 0003HA4YeHUsI U eJUHUIbl PU3NIYECKUX BEJIMYUH, HAXOIUTh
dbopMy.ibl, CBSA3bIBAIOIME JAHHYIO GU3UYECKYI0 BEJIMYHUHY C APYTUMU
BeJIMYMHAMM, CTPOUTb TIpapUKHM HM3yYEHHbIX 3aBUCUMOCTEU
dU3MYECKUX BEJINYNH;

XapaKTepu30BaTh CBOUCTBA TeJ, PU3NYECKHE SIBJEHUS U MPOILECCHI,
WCNO0JIb3ysl 3aKOH COXpPAaHEHUs JHEpPruM, 3aKOH BCEMUPHOTO
TATOTEHUS], NPUHLMI Cyneprno3uiuu CHLJI, NPUHLMI
OTHOCUTEeNbHOCTU ['anuiied, 3akOHbl HbIOTOHA, 3aKOH COXpaHEHUA
MMIIYJIbCa, 3aKOHbl OTPAXXEHHUSI U TNpEJIOMJIEHUSI CBETA, 3aKOHBI
COXpaHeHUs 3apsAJ0BOr0 U MacCOBOTO YMCeJl IPU SJIEPHBIX PEAKIUX,
IpU 3TOM JlaBaTh CJOBECHYI0 GOPMYJUPOBKY 3aKOHA W 3aMMChIBATh
ero MaTeMaTU4YecKoe BbIpaKeHUE;

00bACHATh (PU3UUYECKUE MPOLLECChI U CBOMCTBA TeJ, B TOM YMUCJIE U B
KOHTEKCTE CHUTyallid MNPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh IPUYUHHO--CJIeICTBEHHbIE CBSI3U, CTPOUTH 00'bSICHEHUE U3
2-3 JIOTUYEeCKUX IIaroB C ONOPOM Ha 2-3 U3y4YEeHHBIX CBOMCTBA
dur3rYeCcKUX BJIeHUH, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

peliaTh pacyéTHble 33Jayd (omupawiiyecs Ha CUCTeMy U3 2-3
ypaBHEHUM), HCHOJIb3ysd 3aKOHbl U QOPMYJbl, CBsS3bIBaKOIIHeE
dusuvyeckrue BeJMYMHbI: HA OCHOBE aHa/vd3a YyCJOBUA 3a/la4yd
3alMChIBaTh KpAaTKOe YCJAOBUE, BbISIBJAATh HeAOCTAWOUIME WU
M30bITOYHbIE JAHHbIE, BBIOMPATh 3aKOHbI U GOPMYJIbl, HEOOXOIUMbIE
JUISl pellleHrs], TPOBOAUTh PACY€Thl U OLEHMBATh PEATUCTUYHOCTD
M0JIy4eHHOT'0 3Ha4eHHUsA PU3NUECKOW BEJTUUUHBI;

pacrno3HaBaTb MpPoO6JIEMbl, KOTOPble MO>XHO PEUIUTb MPH MOMOILIH
dU3MYEeCKMX METOJ0B, MCHOJIb3ysl OMNHWCaHUE MCCJelOBaHUs,
BbIJIEJIITh NIPOBEpPsieMOe NPeATOoI0XKEHUE, OLlEHUBATh NPAaBUJIbHOCTh
nopsiika NpoBeIeHUs Hcce0BaHus, JenaThb BbIBO/IbI,
VHTEepPNpPETUPOBATH PE3Y/IbTAThl HA0JIIOJJEHUN U ONBITOB;

NpPOBOJAUTL ONbITHI IO HAOJIOAEeHUI QU3NYECKUX SBJEHUH WU
$dU3MYEeCKUX CBOMCTB TeJs (M3ydyeHHe BTOpPOro 3akoHa HbOTOHa,
3aKOHA COXpaHEHHSl JHEPTruM, 3aBUCHMOCTb Iepuoja KoJiebaHUM
NPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTH NPYKUHbI U
HE3aBUCUMOCTb OT aMIJIUTY/ibl MaJIbIX KOJIeOaHUM, TPSIMOJUHENHOE
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pacnpocTpaHeHUe CBETa, pas3JjoKeHHWe O0esloro cBeTa B CIEKTD,
VM3y4yeHUEe CBOUCTB HU300pakeHUsI B IJIOCKOM 3epKaje U CBOUCTB
H300pakeHUsl IpeJMeTa B coOUpalllell JKWH3e, HabJaeHHue
CIJIOLWIHBIX U JIMHENYATbIX CHEKTPOB M3JIyYeHHUS): CAaMOCTOSITEJIbHO
COOUpaTh YCTAaHOBKY H3 H30bITOYHOTO Habopa o000py/l0BaHUs,
ONUCHIBATh XO/1 ONbITA U €r0 pe3yibTaThl, GOPMYJIMPOBATH BbIBO/IbI;
NpPOBOJAUTb NpPU HEOOXOJUMOCTU CEPUID MPSAMbIX H3MEpPEHHUH,
omnpefeJisis CpeJHee 3HAaUeHUe U3MepsieMON BeJUYHHbI (POKycHoe
paccTosiHhe cobuparolleld JIMH3bI), 000CHOBbIBAaTh BbIGOpP CHocob6a
VM3MepeHUs (M3MepHUTEebHOTO prubopa);

NPOBOJUTL MCCJIE[JlOBAaHUE 3aBUCUMOCTEN (PHU3UUYECKHUX BEJUYUH C
WCNO0JIb30BaHUEM TMPSAMbIX H3MEPEHUN (3aBUCHMOCTb MNyTH OT
BpeMeHU IMpU pPaBHOYCKOPEHHOM /[IBUKEHWM 0e3 Ha4daJlbHOM
CKOpPOCTH, MNepuojia KoJieGaHUW MaTeMaTU4YeCKOTO0 MasATHUKA OT
JUIMHBl HUTH, 3aBUCUMOCTH yIJia OTPa>KEHUs CBETA OT yIJa MajJeHUsl
M yrja T[peJiOMJIEHUMs OT yrJja M[aJieHys): I[JIaHMPOBATh
MCCJIeJOBaHUE, CAMOCTOATEJbHO COOUPATh YCTAaHOBKY, PUKCUPOBATH
pe3y/IbTaThl MOJYYEHHOW 3aBUCHUMOCTH PU3UYECKUX BEJIMYUH B BU/JE
Tabsuly, U rpaduKoB, JeJaTb BbIBOABI MO  pe3yJbTaTaM
WCCJIe/I0OBAHMS;

NPOBOAWUTbL KOCBEHHble U3MepeHUs1 PU3NYECKUX BeJUUUH (CpefHss
CKOpPOCTb U YCKOpeHHe TeJsla NPU PaBHOYCKOPEHHOM /[IBMXKEHUH,
yCKOpeHue  CBOOOJHOro  MaZleHUss, KECTKOCTb  NPYKUHBI,
KO3(QOUIIMEHT TpEHUs CKOJIbKEHMUs, MeXaHU4eckass paboTa U
MOIIIHOCTb, 4YaCTOTa U MepuoJ, KoJiebaHUKW MaTeMaTU4YeCKOro u
NPy KUHHOTO MAasTHUKOB, ONTHYeCKas CUJa COOMparwUier JIUH3BI,
pafiIMOaKTUBHbIK  (OH): INJIAHUPOBATb U3MEPEHHUs], COOHUPATH
39KCIIEPUMEHTAJIbHYI0 YCTAHOBKY W BBINOJIHATH U3MepeHUus, Cleays
Npe/JIOKEHHONM HWHCTPYKLWUH, BBIUMCASATH 3HAY€HHWE BEJUYMHBbI U
aHaJIM3UPOBAaTh IMOJIy4eHHble pe3yJbTaTbl C Y4ETOM 3aJJaHHOH
MNOTPEeIHOCTU U3MEPEHUH;

Cco0JII0JaTh TMpaBWJa TEXHUKU Oe30MacHOCTM Mpu paboTe C
JJabopaTOPHBIM 060PY/IOBAHUEM;

pas/iM4aTh OCHOBHbIE NMPU3HAKU U3yYEHHBIX QPU3UYECKUX MOJEJEN:
MaTepuaJbHas TO4YKa, abOCOJIOTHO TBEpAOe TeJso, TO4Ye4YHbIH
MCTOYHUK CBETa, JIyd, TOHKas JIMH3a, MJIaHeTapHas MOJeJib aTOMa,
HYKJIOHHasi MOJieJib aTOMHOTO 517pa;
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XapaKTepu30BaThb MNPUHLMUIBI JeUCTBUA HU3yYEeHHBbIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUA (B TOM YMCJIE:
COUJOMETP, IATYMKHU MOJIOXKEHUS], PACCTOSIHUSA U YCKOPEHUS], PAKETa,
9X0JIOT, OYKH, NepHucKom, ¢oToanmapar, ONTUYECKHE CBETOBOJABI,
CIEeKTPOCKOI, JJ03UMeTp, KaMepa BusbcoHa), UCHOJb3ysl 3HAHUS O
CBOMCTBaxX (QU3HWYECKUX SBJEHHM U HeobxoJuMble (GU3UYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXeMbl M CXeMaTH4YHble PHUCYHKA U3y4YE€HHbIX
TEXHUYECKUX  YCTPOMUCTB, M3MepUTeJIbHbIX npubOpoOB 1’}
TEXHOJIOTUYECKHUX MPOLECCOB MPU pPElIeHUH y4eOHO--TPaKTUYEeCKUX
3a/1a4, ONTHUYECKHE CXEMBI /ISl TIOCTPOEHUS U300paKEHUH B MJIOCKOM
3epKaJie ¥ COOUparollen JINH3E;

NPUBOAUTL NpuUMepbl (HaxoAUTb HWHPOPMALMID O NpUMepax)
INPaKTHUYECKOr 0 MCI0JIb30BaHUSA bu3nyecKux  3HAHUM B
MOBCEJIHEBHOM KU3HU [JIsd obOecredyeHUs] 6e30MACHOCTH IIpH
obpalleHMM C TMNOpubOpaMHM U TEXHUYECKMMH YCTPOUCTBAMH,
COXpaHeHHUs 3J0pOBbS U COOJIIJEHUS HOPM 3KOJIOTUYECKOTO
NOBEeJIEHUS B OKPY>Kalollle! cpejie;

OCYILECTBJATh MOUCK HHPOpManuu (U3UYECKOTO COJIEPXKAHUSA B
WUHTepHeTe, caMocTOATE/NbHO GOPMYyJUPYs TOUCKOBBIA 3ampoc,
HaXOJAUTb MYyTH OMNpeJeJieHUus  JOCTOBEPHOCTH  IOJIyYeHHOHU
MHPOpPMALlMXU Ha OCHOBE HMMEIOLIUXCA 3HAHWUW U JONOJIHUTEJbHBIX
MCTOYHUKOB;

WCNO0JIb30BaTh TMPH BbINOJHEHUHW Y4YEOHbIX 3aJlaHUU HAy4HO--
HNONYJIIPHYI0 JIUTEPATypy (U3UYECKOro CoJep:KaHHus, CIpPaBOYHbIE
MaTepuasbl, pecypcbl cetd HWHTepHeT, BJaJeTb NpPUEMaMHU
KOHCIIEKTUPOBAHUSA TEKCTA, Npeobpa3zoBaHUsA UHPOPMALIMU U3 OHOU
3HAKOBOW CUCTEMBI B [IPYTYIO;

co3/laBaTb COOCTBEHHbIE MHCbMEHHble U YCTHble COOOLIEHUS Ha
OCHOBe HHQPOpPMALMU U3 HECKOJBbKUX HCTOYHHUKOB (U3IUYECKOTO
coZiep>KaHus, NyOJMYHO MPELCTABIATh pe3yJbTaTbl NIPOEKTHOU WU
WCC/IEeI0BATENbCKON  [eSTeJbHOCTH, TpPU  3ITOM  T'PaMOTHO
VCIO0JIb30BaTh M3y4YeHHbIM [OHATUMHBIM amnnapar Uu3y4aeMoro
paszena QU3MKU U CONPOBOXAATb BBICTYIJIEHUE Npe3eHTaluerd C
Y4E6TOM 0COOEHHOCTEUN ayJUTOPHUU CBEPCTHUKOB.
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TEMATHYECKOE IIV/TAHUPOBAHHE

7 KJIACC
Ko/in4yecTBO 4acoB JJIeKTPOHHBIE
Ne HauMeHOBaHuUe pa3jesioB U TeEM (zudposbie)
KonTposbHble IIpakTHyeckue
n/m NnporpaMMbl Bcero oGpa3oBaTeJ/IbHbIE
pa6oThI pa6oThl
pecypchl
Pasaen 1.du3ukKa U eé poJib B IO3HAHUM OKpPYKaKILero Mupa
Bbubsnoreka LIOK
1.1 du3suka - HayKa 0 Ipupoe 2 nbnorexa I
https://m.edsoo.ru/7f416194
bu6 OK
1.2 dusnyeckre BeJTUYNHBI 2 1 nbmotexa Il
https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHay4YHbIK METO/] ) 1 Bu6anoteka LJOK
' MO3HAHHUA https://m.edsoo.ru/7f416194
HToro no pasaeny 6
Paspen 2.IlepBoHayvyaibHble CBEeJeHHUA O CTPOCHUHU BelleCTB
2.1 CTpoeHue BelecTBa 1 Bubanotexa [IOK
https://m.edsoo.ru/7f416194
22 JIBM>KeHUe U B3aUMO/ieliCTBHE YaCTHUI] 5 1 bu6saunoTteka [JOK
' BellecTBa https://m.edsoo.ru/7f416194
bubauoTteka LHIOK
2.3 ArperaTHble COCTOSIHUS BelleCTBa 2
https://m.edsoo.ru/7f416194
HToro no pasgeny 5
Pa3aen 3./IBU:KeHHe U B3aUMO/IeiCTBUE TeJl
bubsmoTreka LIOK
3.1 MexaHu4yecKoe JBUXKeHUe 3 d

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

3.2 WHepuusd, Macca, IJIOTHOCTb 4
https://m.edsoo.ru/7f416194
buo6 OK
3.3 Cuua. Buaml cu 14 ubsmorexa I
https://m.edsoo.ru/7f416194
HToro no pasaeny 21
Pasaen 4./laB/1ieHue TBEPABIX TeJl, )KUAKOCTEN U ra3oB
aBaeHue. [lepeaya gaBieHuda
A N beA A bubsmoTreka LIOK
4.1 TBEPABIMHU TeJIaMHU, XKUAKOCTAMHU U 3
https://m.edsoo.ru/7f416194
rasaMu
buo6 OK
4.2 JlaBjieHU e XKMAKOCTH 5 nbmotexa Il
https://m.edsoo.ru/7f416194
bubsmoTreka LIOK
4.3 A 6
TMOChEpHOE AaBeHue https://m.edsoo.ru/7f416194
44 JleHicTBUe XXUJKOCTU U ra3a Ha 7 bu6saunoTteka [JOK
' MOTPYKEHHOE B HUX TeJI0 https://m.edsoo.ru/7f416194
HToro no pasaeny 21
Pa3gen 5.Pa6oTa 1 MOIHOCTDb. JHEPrUs
buo6 OK
5.1 Pa6oTa 1 MOIIJHOCTb 3 nbmotexa Il
https://m.edsoo.ru/7f416194
buo6 OK
5.2 [IpocTble MeXaHU3MbI 5 nbsmotexa I
https://m.edsoo.ru/7f416194
buo6 OK
5.3 MexaHuveckasi 3Heprus 4 nbnorexa I
https://m.edsoo.ru/7f416194
HToro no paszgeny 12
Pe3epBHOEe BpeMd 3
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12
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8 KJ/IACC

KosinyecTBo 4acos JJIeKTpOHHbIE
HaumMeHOBaHue pa3jesioB U TEM (zudposbie)
Nen/m KontposibHble IIpakTHYecKue
NporpaMmbl Bcero oOpa3oBaTeJ/IbHbIE
padoThI padoThI
pecypcsl
Pa3aen 1.Ten1oBbIe ABJIEHUA
1.1 CTpoeHue U CBOKMCTBA BelleCTBA 7 Bubnotexa 10K
https://m.edsoo.ru/7f4181ce
1.2 TemnsioBble mpoLEeCChI 21 1 5 Bubamorexa L[OK
https://m.edsoo.ru/7f4181ce
HToro no paszgeny 28
Pasaen 2.91eKTpuyecKre U MarHUTHbIe ABJI€eHUA
JyieKTpUYecKUe 3apsajbl.
bubauorteka LHOK
2.1 3apsKeHHble TeJsla U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aUMO/IeHiCTBUE
2.2 [IoCTOSAHHBIN 3/IEKTPUYECKUH TOK 20 1 7 Bubamorexa L[OK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIe ABJIEHUA 6 1 1.5 BuGamorexa LOK
https://m.edsoo.ru/7f4181ce
2.4 JJIeKTpOMarHUTHas UHAYKLIUSA 4 Bubsmotexa 10K
https://m.edsoo.ru/7f4181ce
HToro no paszgeny 37
PesepBHOEe BpeMs 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJ/IACC

KosinyecTBo 4acos JJIeKTpOHHbIE
HaumMeHOBaHue pa3jesioB U TEM (zudposbie)
Nen/m KontposibHble IIpakTHYecKue
nporpaMmbl Bcero oGpa3oBaTeJ/IbHbIe
padoThI padoThI
pecypcsl
Pa3aen 1.MexaHH4YecKHe sIBJIEHUS
11 MexaHH4YeCcKoe JBUXKEHHE U CIIOCOOBI 10 1 bubauoTteka LIOK
' ero OMUCaHUusA https://m.edsoo.ru/7f41a4a6
. bubauoTteka LIOK
1.2 B3aumogenicTBUE Tea 20 1 3 d
https://m.edsoo.ru/7f41a4a6
bubauoTteka LIOK
1.3 3aKOHBI COXpaHEeHHUs 10 3 i
https://m.edsoo.ru/7f41a4a6
HToro no paszgeny 40
Pa3aen 2.MexaHHu4YecKHe K0JiIe6aHUA U BOJIHbI
bubauoTteka LIOK
2.1 MexaHu4eckre KoJiebaHus 7 3 i
https://m.edsoo.ru/7f41a4a6
buo6 OK
2.2 MexaHU4ecKue BOJIHBL 3BYK 8 1 3 nonotexa I
https://m.edsoo.ru/7f41a4a6
HToro no pasgeny 15
Pa3gen 3.J1eKTpOMarHUTHOE MOJIe U 3JIEKTPOMAarHUTHbIE BOJIHbI
31 JJIeKTPOMArHUTHOE 10JIe U 6 9 Bubsnoreka LIOK
' 3JIEKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
HToro no paszgeny 6

Pa3paeun 4.CBeTOBBIE IBJIEHUS
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bubauoTteka LHIOK

4.1 3aKOHbI pacpoCTpPaHeHUs CBeTa 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIMH3bI M ONTHYECKHE TPUOOPHI 6 3 Bubanotexa lIOK
https://m.edsoo.ru/7f41a4a6
4.3 PassioxxeHue 6esioro cBeTa B CIEKTP 3 2 Bubanotexa [IOK
https://m.edsoo.ru/7f41a4a6
HToro no pasgeny 15
Pa3gen 5.KBaHTOBBIE SIBJIEHUS
c1 HcnyckaHue U NOrJIOLeHUe CBeTa 4 1 Bubsnoreka LIOK
' aToOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTrO si/ipa 6 1 Bubamorexa L[OK
https://m.edsoo.ru/7f41a4a6
bubsmoTreka LIOK
5.3 A 7 1
AIEpHEBIE peariuu https://m.edsoo.ru/7f41a4a6
HToro no paszgeny 17
Pa3gen 6.IloBTOpUTE/IBHO-06001IAI0 U MOAY/Ib
[ToBTOpeHue 1 060611IeHUE
6.1 cofiep>kaHus Kypca GU3UKH 3a 7-9 9 2 Bubanotexa 10K
' AP yp https://m.edsoo.ru/7f41a4a6
KJ1acc
HToro no pasaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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INOYPOYHOE IIVIAHUPOBAHHME

7 KJIACC
Kosmm4yecTBo yacos
Nen/m Temaypoka B KoHTpo/ibHbIE [IpakTHYecKue
cero pa6oThl pa6oThl

®usnka — Hayka o npupo/e. fIBJeHUs NPUPObI 1
dusnyeckre siBJEHUS 1

3 ®u3snyeckre BeJUUYUHbI U UX UBMEPEHUE 1
Ypok-uccienoBanue "Mi3mepeHne TeMnepaTypsl

4 IpU NOMOIIY KU KOCTHOTO TepMOMeTpa U 1 1
JlaTYMKa TeMnepaTypbl"

c MeTozbl Hay4yHOTO NO3HaHUA. OnucaHue 1
du3NYeCKUX SIBJIEHUH C IOMOIIbI0 MOZesier
Ypok-uccnenoBanue "[I[poBepka runoTessl:

6 Jla/IbHOCTD MOJIETA LIAPUKA, MYLEHHOTO 1 1
TOPU30HTAJILHO, TEM 00JIbIIIE, YEM OOJIbLIE
BbICOTA MyckKa"

7 Ctpoenue BelecTBa. ONbITHI, OKa3bIBAKLUeE 1
JIUCKPETHOE CTPOEeHUE BellleCcTBa

8 JIBM>KeHUe YacTHl] BellleCTBa 1

9 Ypok-uccienoBanue «OnbIThl 10 HAGJII0JEHUIO 1 1
TEeNJIOBOT0 pacliupeHHs Ta30B»

10 ArperaTHble COCTOSIHUS BellleCTBa 1
Oco6eHHOCTH arperaTHbIX COCTOSIHUM BO/IbI.

11 060611eHMe 0 pa3aeny «[leppoHavasibHble 1

CBeJeHHA O CTPOEHHUH BeleCTBa»
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MexaHuuyeckoe JBUXeHUe. PaBHOMepHOe U

12 HepaBHOMEPHOe JIBI>KEHUE

13 CkopocTb. EAUHUIBI CKOPOCTH

14 PacueT nyTHu u BpeMeHU ABUXKEHUS

15 HMHepnuda. Macca — Mepa UHEPTHOCTH TeJl

16 [Ii1oTHOCTB BelecTBa. PacyeT Mmacchl M 06beMa
TeJia 110 €ro MJIOTHOCTHU

17 JlabopaTopHas paboTta «OnpeaeseHue
IJIOTHOCTHY TBEPZAOrO Tesaa»

18 Pemenue 3amau no teme "[lsioTHOCTD BenjectBa”

19 CrJjia Kak xapaKTepHUCTUKA B3aUMOJIEUCTBUS TeJl.
Cuuta ynpyroctu. 3akoH ['yka
JlabopaTopHas pabora «M3yyeHne 3aBUCMMOCTHU

20 pacTtskeHus (gedopMaliun) NPY>KUHbI OT
NPUJI0KEHHOU CUJIBI»

21 [[ABn1eHue TaroTeHus. Cruia TKeCcTU

29 CBsA3b MEX/Yy CUJIOU TSKeCTH U Maccou Teuia. Bec
Tesa. Pemenue 3aga4 o Teme "Cuia Tskectu'”

93 Cusa TSKeCTH Ha APYrux miaHeTax. Pusnyeckue
XapaKTepPUCTHUKHU MJIaHEeT

24 H3mepeHnue cui. /luHaMmoMeTp

25 Bec Tesna. HeBecoMmocTh

2 CyioxkeHMe ABYX CUJI, HAlIPABJIEHHBIX 110 OJHOU
npsiMod. PaBHOIeHCTBYO1IAs CHJT

97 Pemenue 3aaay no tTeMe "PaBHozencTByOLAs

CHUJ
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Cusia TpeHUd U e€ BUJbL. TpeHue B IpUpoje 1

28 1
TeXHUKe
JlabopaTopHas pabora «Mi3yyeHne 3aBUCMMOCTHU

29 CUJIbI TPEHUS CKOJIbKEHHUS OT CUJIbI IaBJIEHUS U 1
XapaKTepa CONPUKACAIIIMXCS TOBEPXHOCTEN»

30 PelieHue 3a/1a4 Ha onipefiesieHUe 1
PaBHOAEUCTBYIOLIEN CHUJIbI
Pewenue 3aza4 no temam: «Bec Tesna»,

31 «['padpnueckoe usobpaxkeHue cua», «CUIbI», 1
«PaBHOZeHCTBYyIOILAA CHUII»
KoHTposibHas paboTa no TemaM: «MexaHu4eckoe

32 JBWXeHHe», «Macca, MJI0THOCTb», «Bec Tena, 1
«['padurueckoe nzobpakeHue cui», «CUabl»

33 JlaBnenuve. Cnoco6bl yMeHbILIEHUS U YBeJIUYEHUS 1
JlaBJIeHUs

34 JlaBaeHue rasa. 3aBUCMMOCTb /laBJIeHHS ra3a OT 1
00bEMa, TeEMIepaTyphl

35 [lepesaya gaBsieHUd TBEPABIMU TeJaMH, 1
KUJKOCTSIMM M razaMu. 3akoH [lackansa

36 /laBsieHye B )KUJIKOCTH U ra3se, BbI3BaHHOE 1
JleMiICTBUEM CUJIbI TSXKECTH

37 PelieHue 3a/1a4 no tTeMe «/laBjieHue B )XUJKOCTH 1
v rase. 3akoH [lackana»

38 Coobuatomuecs cocy/bl 1

39 ['mapaBarMyecKUy npecc 1

40 ManoMeTpsl. [lopiIHEBOH KUAKOCTHBIA HACOC 1

41 AtMocdepa 3eMJiM U TPUUUHBI €€ 1
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CylmeCTBOBaHUA

42 Bec Bo3gyxa. ATMocdepHoOe faBiieHUe

43 U3mepeHue atMochepHOro faBaeHus. OnbIT
Toppuuenniu

44 3aBHCUMOCTb aTMOCPEPHOro AABJIEHUSA OT
BBICOTHI HAaJl YPOBHEM MOPs

45 BapoMeTp-aHepoua. ATMocdepHOe AaBieHHe Ha
Pa3JIMYHBIX BbICOTAX

46 Pelienue 3aj1a4 no teMe " ATMmochepHoe
JaBJjieHue"

47 JlelicTBYeE *KUJKOCTU U ra3a Ha MOTPY>KEHHOE B
HUX TeJs10. ApxuMe/10Ba CUJia
JlabopaTopHas paboTta «OnpepeseHue

48 BBITAJIKMBAIOIEN CUJIbI, IEMCTBYIOILEN HA TEJIO,
NOrpyKEHHOE B XKUJKOCTb»
JlabopaTopHas paboTa o Teme «MccaesoBaHue

49 3aBUMCHMMOCTH Beca TeJia B BoJie OT 06'bEMa
NOTPY>KEHHOM B KHUAKOCTb YaCTH TeJia»

50 [InaBaHue Ten
JlabopaTopHas pabora "KoHcTpynupoBaHue

51 apeoMeTpa UJIM KOHCTPYUPOBAHUE JIOJKHU U
onpe/jiesieHue e€ rpy30n0bEMHOCTH"
Pemenue 3aga4y no teMam: «Ily1aBanue cyzoB.

52 BozyxonsiaBaHue», «/|aBjieHHe TBEPAbIX TeJI,
KUJIKOCTEH U ra3oB»

£3 KoHnTposibHas paboTa no teme «/laBjaeHue

TBEP/IbIX TeJ, }KUJJKOCTEN U Fa30B»
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54 MexaHuyeckasi paboTa

55 MoiHocTb. EAuHUIIBI MOIITHOCTH

56 Ypok-ucciaenoBanue "PacyéT MOIIHOCTY, 1
pa3BuBaeMoM MpU NOAbEME 1O JieCTHHUILE"

£z [IpocTbie MexaHU3MBbI. Pbiyar. PaBHoBecue cu Ha
pblyare
Pblyaru B TeXHUKe, OBITY U IPUPOJE.

58 JlabopaTopHas paboTta «MccaenoBaHue ycI0BUA 0.5
paBHOBECHS pblyara»

59 PemeHnue 3aa4 no TeMe «Y CJIOBUSI paBHOBECHUS
pblyara»
KoadduueHT nosiesHoro AelcTBUS MeXaHU3Ma.

60 JlabopaTopHas paboTta «M3mepenue KI1/| 0.5
HAKJIOHHOW IJIOCKOCTH»

61 Pewmenue 3azay nmo teme "PaboTta, MOIIHOCTD,
KIa"

62 MexaHuyeckas aHeprusi. Kunetuueckas u
NOTeHIMa/IbHAsA 3HEePTUs

63 3aKOH COXpaHEHHUs1 MeXaHUYEeCKOU SHEPTUHU
YpOK-3KCIIepUMEHT 110 TeMe

64 "JKcreprMeHTaJNbHOE ONpeJie/IeHhe U3MEHEHUS 1
KMHEeTUYeCKOU U NMOTEeHLMa/IbHOW 3HEPTUU NIPU
CKaTbIBaHWM TeJia 10 HAKJIOHHOM MJIOCKOCTH"

65 KoHTposibHas paboTta no TeMe «PaboTa u
MOILJHOCTb. JHEPTUA»

66 Pe3epBHbIN ypok. PaboTa c TekcTamu 1o TeMe

"MexaHHU4ecKoe aBMXKeHHe"
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Pe3epBHbIN ypok. PaboTa c TekcTamu 1o TeMe

67 "JlaBJieHUEe TBEPABIX TeJ, )KUAKOCTEN U ra3oB” 1
68 Pe3epBHbIN ypok. PaboTa c TekcTaMu 10 TeMe 1
"PaboTa. MowHOCTb. JHEeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KJ/IACC

Kosin4yecTBO 4YacoB

Nen/m Tema ypoka B KoHTpoJ1bHBIE IIpakTHYeckue
cero pa6oThl pa6oThI
OcHOBHBIE 0JIOXKEHUSA MOJIEKYJISIPHO-
1 KWHEeTUYeCKOU TEOPHUHU U UX OINBbITHBIE 1
NOATBEPXKIEHUSA
2 Macca 1 pasMep aTOMOB U MOJIEKYJI 1
3 Mopeniu TBEPAOTO, )KUJKOT0 U Fa3000pa3HOTO 1
COCTOSIHMH BellecTBa
OO0 bsACHEHHE CBOWCTB TBEPAOTO, XKUJKOT0 U
4 ra3oo06pa3HOro COCTOSIHUM BellecTBa Ha OCHOBE 1
MOJIOKEHU M MOJIEKYJIIPHO-KUHETHUYECKOU
TeopUuu
5 Kpucranninueckue u amopdHble Tesa 1
6 CMauuBaHUe U KalUJLJISPHOCTD. [loBepXHOCTHOE 1
HaTsSKeHHe
7 TenuioBoe pacliMpeHre U CKaTHe 1
8 TemnepaTypa. CBS3b TeMIlepaTyphl CO CKOPOCTbIO 1
TEINJIOBOTO [BUXKEHHUS YaCTHUI]
9 BHyTpeHHss aHeprud. Cnoco6bl M3MeHeHHUs 1
BHYTpPEeHHEeHN 3HEepTUU
10 Bugsbl Terionepenadu 1
Ypok-koHdepeHuus "[IpakTudyeckoe
11 HWCI0JIb30BaHHe TEIJIOBbIX CBONUCTB BEILLECTB U 1 1

MaTepHuasIoB B LleJiIX 3HeprocoepexxeHusa"
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12

KoJsinyecTBO TeNa0THI. yﬂeﬂbHaH TEeIJIOEMKOCTb

YpaBHeHHUe TelioBOro 6anaHca. TensioobMeH U

13 TeNJ0BOe paBHOBeCcHUe
JlabopaTopHas paborta "HccnenoBaHue siBJeHUs

14 TenJ0006MeHa IpU CMeLINBaHUH X0JIOJHOHW U
ropsiuer Boab!"
PacueT ko/iMuecTBa TEMJIOThI, HEOOXOAUMOTO AJIsI

15 HarpeBaHHUA TeJia U BbIJIeJISeMOT0 UM NpHU
OXJIQXKJeHU U

16 JlabopaTopHas paboTta "OnpesesieHue yebHON
TeIlJIOEMKOCTH BelecTBa”

17 JHeprus TOIJIMBA. Y Ae/ibHasd TelJ0Ta CrOpaHus

18 [l1aBneHye U oTBepieBaHMe KPUCTAIINYECKUX
TeJl. Y/ie/IbHas TeNJoTa NJaBJeHUus

19 JlabopaTopHas paboTa "OnpeseseHue yieJabHOU
TeNJIOTHI [JIaBJIeHUsA JibJa"

20 [lapoob6pazoBanue u KoHAeHcauus. Ucnapenue
Kunenue. YenbHas Tenjsora napoobpa3oBaHus

21 Y KOHJZIeHCalMU. 3aBUCUMOCTb TeMIlepaTyphbl
KUIIeHHUs OT aTMOoCepHOro JaByeHUs
BnaxxHocTb Bo3ayxa. JlJabopaTopHas paboTa

22 "OnpejiesieHMEe OTHOCUTEbHOU BJIQXKHOCTH
BO3Ayxa"

93 PellieHue 3a/1a4 Ha onpeiesieHUE BJAAXKHOCTHU
BO3/yxa

24 T pUHLUIE! pa6OThI TEMJIOBBIX JBUraTeeH.

[lapoBasi Typ6buHa. /BUraTeib BHyTPEHHET O
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CropaHus

KII/l TensioBoro aBuraTtess. TenyoBbie

25 JIBUTATE/IH U 3al{UTa OKPYKalollleH Cpeibl

26 3aKOH COXpaHEHUSs U IpeBpallleHUsI IHEPTUH B
TeIJIOBBIX MpoLeccax
[loAroToBKa K KOHTPOJIbLHOU paboTe Mo TeMe

27 "TenuioBble siBJeHUs. U3MeHeHMe arperaTHbIX
COCTOSIHUH BellecTBa"
KoHTpoJsibHas paboTa no TeMe "TensioBblie

28 sABJieHNs.  3MeHeHMe arperaTHbIX COCTOSSHUM
BellecTna"”

29 JdnexkTpusanus Tes. [iBa poJia 3JIeKTPUUECKUX
3aps40B

30 Ypok-uccienoBaHue "J1eKTpU3aLus Tes
WH/YKLMEN U IPHU CONPUKOCHOBEHUU "

31 B3anmogeiicTBUe 3apsXKeHHBIX TeJl. 3aKOH
KyJioHa
JdyiekTpuvecKoe mnoJie. Hanps»keHHOCTb

32 3JIEKTPUYECKOTO noJis. [[pyHIuI cyneprno3vunuu
3JIeKTPUYECKUX NI0JIer

33 HocuTenu aieKTpruyecKkux 3apsi/ioB.
JdyieMeHTapHbIU 3apsaj. CTpoeHue aToMa

34 [IpOBOJHUKHU U AN3JIEKTPUKU. 3aKOH COXpaHEHUSA
3JIEKTPUYECKOro 3aps/ia

35 PelwreHue 3a1a4 Ha npUMeHeHHe CBOVCTB
3JIEKTPUYECKUX 3apsi/I0B

36 JJIEKTPUYECKUU TOK, YCJIOBHUSA €T0
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CyliecTBOBaHUA. ICTOYHUKU 3/71eKTPUYECKOTO
TOKa

37

AEﬁCTBHH SJIEKTPHUYIE€CKOI'o TOKa

38

Ypok-uccienoBanue "/leficTBUE 31EKTPUIECKOTO
110J151 HA IPOBOJAHUKY U JU3JIEKTPUKHU"

39

3HeKTqueCKHﬁ TOK B MeTaJlJIaX, X KUJAKOCTAX U
ra3ax

40

3HeKTpI/I‘IeCKaH Llellb U €€ COCTaBHbIe YaCTHU

41

Cusa Toka. JlabopaTopHasi pabota "U3mepeHue 1
peryJjnupoBaHue CUJbI TOKA"

0.5

42

JJIeKTpUYecKoe HanpspkeHue. BoibTMeTp.
JlabopaTopHas paboTta "U3MepeHure u
pery/JavMpoBaHHe HanpshKeHus"

0.5

43

COl'IpOTI/IBJIeHI/Ie IIPpOBOJHHKA. Y,aeanoe
COIIPOTHUBJIEHH E BEIIECTBA

44

JlabopaTopHas paboTa "3aBUCUMOCTb
3JIEKTPHUUYECKOTI'0 COMPOTUBJIEHUS TPOBOJAHUKA OT
€ro JIJIMHBI, JIOLA/IU MOTIEPEeYHOro CeYeHUs U
MaTepuasa"

45

3aBUCHUMOCTb CUJIbl TOKA OT HaNps>KeHHUs. 3aKOH
OmMa aJ14 ydyacTka Lenu

46

JlabopaTopHas paborta "HccnesoBaHue
3aBUCUMOCTH CUJIbI TOKA, UAYILEr0 Yyepes
pe3ucTop, OT CONPOTHUBJIEHUS PE3UCTOPA U
HanpshKeHUs Ha pe3ucrtope”

47

HOCJle,CLOBaTeIIbHOE U MapaJsijieJibHOe
coeaAnHEeHHUA IPOBOAHHUKOB
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48

JlabopaTopHas pabora "[IpoBepka npaBuia
CJ1I0KeHUS1 HaNlpsXKeHUH NpU Noc/1e,0BaTe/IbHOM
COeJJUHEHUH JIBYX PE3UCTOPOB"

49

JlabopaTopHas pabota "[I[poBepka npaBuJa Ajs
CUJIbI TOKA IPU NapaJijieibHOM COeJUHEHUU
pe3uCTopoB”

50

PelieHue 3a/1a4 Ha IpUMEHEHHWE 3aKOHa Oma AJIA
pa3/IndYHOTO COeJNHEHUA TPOBOAHHUKOB

51

Pab6oTa 1 MOLIHOCTB 3JIEKTPUYECKOTO TOKA.
3akoH /lxxoyasa-J/leHna

52

JlabopaTopHas paborta "OnpepesieHre paboThl U
MOILHOCTH 3JIEKTPUYECKOI0 TOKa"

53

JJIeKTpUYEeCKHUe [Ny U TOTPeOUTe r
3JIEKTPHUUYECKOU 3HePTrUHU B 6bITYy. KopoTkoe
3aMbIKaHHUE

54

[ToAroTOBKa K KOHTPOJIbHOU PaboTe 1o TeMe
"JyieKTpUYecKue 3apsazbl. 3apsKeHHbIe TeJla U UX
B3auMoiercTBHUA. [10CTOSAHHBIN 3JIEKTPUYECKUU

TOK

55

KoHTposibHast paboTa no TeMe "JieKTpUYeCKUe
3apsAbl. 3apsiPKeHHbIe TeJla U UX
B3auMoiercTBHUA. [10CTOSAHHBIN 3JIEKTPUYECKUU

TOK

56

[TocTosITHHBIE MAarHUThI, UX BBaHMOﬂeﬁCTBHe

57

Ypok-uccienoBanue "M3yyenue noseit
MOCTOSIHHBIX MAarHUTOB"

58

MarauTtHoe nnoJsie. MarHuTHoOe 1oJie 3eMJIH U ero
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3Ha4YeHHue AJid >KM3HHU Ha 3emie

59

OneIT dpcTena. MarHuTHoOe noJie
3JIEKTPHUYECKOr0 TOKa MarHMTHOe 1oJie KaTyIIKH
C TOKOM

60

[IprMeHeHMe 3/1eKTPOMarHuTOB B TEXHUKE.
JlabopaTopHas paborta "H3yueHue gelcTBUSA
MarHUTHOTIO N0JIs1 HA MPOBOJAHUK C TOKOM"

0.5

61

JJIeKTPOABUTaTEb TOCTOSTHHOTO TOKA.
Hcnosib30BaHKe 3/1eKTPOIBUTaTe IeH B
TEeXHUYECKHX YCTPOUCTBAX U HA TPAHCIIOPTE.
JlabopaTopHas pa6ota "KoHcTpyupoBaHue U
M3y4yeHue paboThbl 3JIEKTPOJBUTATENS"

62

OnbiThl ®apajies. 3aKOH 3JIEKTPOMAarHUTHOMU
MHAYKUUU. [IpaBuiio JleHua

63

dnekTporeHepatop. CnocoObl NoJy4eHus
3JIEKTPHUYECKOW 3HEPIrUHy. JJIeKTPOCTAHLIUHY Ha
BO300HOBJIIEMbIX HCTOYHMKAX 3HEPTUU

64

[ToAroToBKa K KOHTPOJIbHOM paboTe 10 TeMe
"JJieKTpUYeCcKue U MarHUTHbDIE SIBJIEHUS"

65

KoHTpoJsibHast paboTa no TeMe "JjIeKTpUYECKUE U
MarHuTHbIe BJIeHUA"

66

Pe3epBHbIN ypok. PaboTa c TekcTamMu 1o TeMe
"TensioBble ABJeHUA"

67

Pe3epBHbIN ypok. PaboTa c TekcTaMu 10 TeMe
"[locTOSIHHBIN 3JIEKTPUYECKUN TOK"

68

Pe3epBHbIN ypok. PaboTa c TekcTaMu 1o TeMe
"MardauTHble ABJeHud"
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5
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9 KJ/IACC

KosinyecTBO 4acoB

o
Ne Tema ypoka KoHTpo ibHBIE IIpakTH4Yeckue
n/n Bcero
pa6oThl pa6oThbl
1 MexaHuyeckoe ABxeHue. MaTepUasibHasa TOYKA 1
5 Cucrema otcyeTa. OTHOCUTENBHOCTD 1
MeXaHUUYECKOTO JIBHXKEHUS
3 PaBHOMepHOE NpSIMOJIMHEWHOE [BUXKEHHE 1
4 HepaBHOMepHOe NpsIMOJIMHENHOE ABUKEHUE. 1
CpenHsisi ¥ MTHOBEHHAs CKOPOCTh
c [IpsiMmo/IMHeIHOEe paBHOYCKOPEHHOE JIBUXKEHUE. 1
Yckopenue
6 CKOpOCTb NPSAMOJIMHEMHOTO PAaBHOYCKOPEHHOTO 1
JBxeHUs. 'paduk ckopocTu
JlabopaTopHas paboTta "OnpejiesieHue yCKOPEHUS
7 TeJia IPU PAaBHOYCKOPEHHOM JBUYKEHUH T10 1 1
HaKJIOHHOM MJIOCKOCTH"
8 CBobGoaHOe najgeHue TeJ. OnbIThl [anunes 1
PaBHOMepHOe ABUXeHHe 110 OKPYKHOCTHU. [lepuop,
9 Y yacToTa obpaiieHus. JInHelHas v yrjoBas 1
CKOPOCTH
10 LleHTpoCcTpeMUTe/IbHOE YCKOPEHUE 1
11 [lepBbiii 3akoH HbtoTOHA. BeKTOp CcHbI 1
12 BTopou 3akoH HeioToHa. PaBHOZ el cTByOIasA cuia 1
13 TpeTuii 3akoH HproToHa. Cynepno3nyus cuI 1
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14

Pemenve 3a7ja4 Ha npuMeHeHMe 3aKOHOB HbroTOHA

15 Cuna ynpyroctu. 3akoH 'yka

16 Pemenue 3agay no teMe «Cuiia ynpyroctu»

17 JlabopaTopHas pabora «OnpepesieHHe }KeCTKOCTH
NpYKAHBI»

18 Cuia TpeHuda

19 Pewmenue 3aza4 no temMe «Cusia TpeHUA»

20 JlabopaTopHas pa6oTta "OnpenesieHue
K03 PUIEeHTa TPEHHUS CKOJIbXKEHUS"

21 Pemenue 3agay no temMe "3akoHnl HeroToHa. Cuiia
ynpyroctu. Cuia TpeHus"

99 Cuna TSKeCcTU U 3aKOH BCEMUPHOTO TSTOTEHUS.
YckopeHue cBOOOHOTO NaieHUs
Ypoxk-koHdepeHus "/|BUKEeHUE TeJl BOKPYT

23 rpaBuTaloHHOTO LleHTpa (CosiHeYHas cucTeMa).
[anakTukn"

24 Pemenue 3aza4 mo teMe "Cuja TSXKECTH U 3aKOH
BCEMUPHOTO TATOTEHUA"

25 [lepBad kocMUYeckasa cKOpocTb. HeBecoMoCTh U
neperpysku
PaBHOBecHe MaTepUaNbHOH TOUYKU. AGCOTIOTHO

26 TBépAoe TeJso. PaBHOBecue TBEpAOro Tesa C
3aKpeMIEHHOH 0CbI0 BpallleHHs

27 MomeHT cuiibl. LleHTp TAXKecTH

28 PemieHnue 3aaa4 no Teme "MoMeHT cuiibl. LleHTp

TAXKeCTU"
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[ToaroToBKa K KOHTPOJIbHOM paboTe 10 TeMe

29 "MexaHun4eckoe JABMXKeHUe. Bsaumogencrsue tea"

30 KoHTposibHas paboTa no TeMe "MexaHU4YeCKOe
JBH2KeHUe. BaaumogerictBue Tea"

31 HWmMnyJibc Tesa. UMnysibc cUJbl. 3aKOH COXpaHEHHUs
MMIyJbca. YIIPYroe U Heynpyroe B3auMo/JecTBUe

37 PemieHue 3aa4 no TeMe "3aKOH COXpaHEHMUS
MMIyJibca"

33 Ypok-koHdepeH U4 "PeakTUBHOe IBUXKEHHUE B
NpUpoOZie U TEXHUKE"

34 MexaHu4eckass paboTa U MOUHOCTb

35 Pa6oTa cuJibl TSXKECTH, CUJbI YIPYTOCTHU U CUJIbI
TpeHud
JlabopaTopHas pa6ota «OnpepesieHre paboThbl

36 CUJIbI TPEHUS IPU PAaBHOMEPHOM [IBMXKEHUHU TeJla
110 TOPU30HTA/IbHOW TOBEPXHOCTHU»

37 CBs13b 3Hepruu v paboTsl. [loTeHIMaNbHAsA
3Heprus

38 KuneTtnueckasa sHeprus. TeopeMa 0 KUHETHUYECKOU
3Hepruu

39 3aKOH COXpaHeHUs 3HepPruu B MeXaHUuKe

40 JlabopaTopHas paboTa «M3ydyeHune 3aKoHa
COXpaHEeHUSs] SHEPTUU»

41 KoJsiebaTesibHOE JBUKEHUE U €T0 XapaKTEePUCTUKHU

42 3aryxawlue KoJsiebaHus. BoiHyK/1leHHbIe
KosiebaHUs1. Pe3oHaHC

43 MaTeMaTHYeCKUH U IPY>KUHHBbIA MasiTHUKHU
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Ypok-uccienoBaHue «3aBUCUMOCTD NepHo/ia

44 KOJIe0aHUM OT KeCTKOCTU NMPY>KUHbI U MacChl
rpysa»

45 [IpeBpallieHUe SHEPTUM TPU MEXaHUYECKUX
KoJ1e6aHUSX

46 JlabopaTopHas paboTa «OnpepesieHre 4aCTOThI U
nepro/ia KoJebaHUU NPY>KUHHOT'0 MasgTHUKa»
JlabopaTopHas pa6oTa «[I[poBepka HE3aBUCUMOCTHU

47 nepyo/ia KojebaHuU rpysa, NOoABELIEHHOTO K HUTH,
OT Macchbl rpy3a»

48 MexaHu4eckue BoJiHbL. CBOMCTBA MEXaHUYECKUX
BOJIH. [I[po0/1bHBIE U TOTIEpEYHbIE BOJIHBI

49 Ypok-koHdepeHua "MexaHUYeCKUe BOJIHbBI B
TBEpPAOM TeJie. CeiCMUYECKHE BOJIHbI "

50 3ByK. PacnipocTpaHeHue ¥ oTpakeHMe 3ByKa

1 Ypok-uccinegoBanue "HabatoneHre 3aBUCUMOCTH
BBICOTBI 3BYyKa OT YaCTOTHI"

£ ['pOMKOCTB 3BYKa U BbICOTA TOHA. AKYCTUYECKUI
pe3oHaHC

c3 Ypok-koHdepeHUs "YaAbTpa3ByK U UHPPaA3BYK B
NpUpo/Jie U TexHUKe"
[ToaroToBKa K KOHTPOJIbHOUM paboTe Mo TeMe

54 "3akoHbI coxpaHeHHUs. MexaHUYecKHe KoJiebaHUs U
BOJIHBI"

et KoHTposibHas pa6oTa no Teme "3aKOHbI
coxpaHeHUsl. MexaHUYeCKHEe KOJieOaHHWS U BOJIHbI"

56 JJIeKTPOMarHUTHOE mnoJie. JJIEKTPOMarHUuTHbIE
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BOJIHbI

57 CBOKCTBA 3/1IEKTPOMAarHUTHBIX BOJIH
Ypoxk-koHdepeHnud "lllkasna 31eKTpOMarHUTHBIX

58 BOJIH. Mcnio/ib30BaHMeE 3/IEKTPOMAarHUTHBIX BOJTH
IJISI COTOBOH CBAA3H"

Ypok-ucciegoBanue "U3yyeHue CBOMCTB

59 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIbI0 MOOUJIBLHOTO
TesiepoHa"

60 PelieHue 3a1a4 Ha onpefiesieHUe YaCTOThI U
JUITMHBI 3JIEKTPOMarHMTHOU BOJIHBI

61 JyieKTpoMarHuTHasa npupoza ceeta. CkopocTpb
cBeTa. BosiHOBBIE cBOMCTBA CBeTa
Hctounuku cBeTa. [IpsiMosinHeiiHOe

62 pacrnpocTpaHeHue cBeTa. 3aTMeHus CoJlHIA U
JlyHbl

63 3aKOH OTpa)keHud cBeTa. 3epKaJia. Pemenue 3agay
Ha IpYMeHeHMe 3aKOHa OTPaXKeHHUs CBeTa

64 [IpesnomiieHre cBeTa. 3aKOH NpeJIOMJIeHUS CBeTa
[losIHOe BHYTpeHHee OTpa)KeHUe CBeTa.

65 Hcnonp3oBaHKe NOJHOTO BHYTPEHHETO OTPAXKeHUA
B ONITUYECKUXCBETOBO/AX
JlabopaTopHas paborta "HccaenoBanue

66 3aBUCUMMOCTH yTJia IpeJIOMJIEHUS CBETOBOTIO Jiy4ya
OT yIJia MaJieHUsl Ha IpaHulie "BO3AYyX-CTEKJI0""
Ypoxk-koHdepeHus "Hcnosib30BaHUE MOJTHOTO

67 BHYTPEHHETO OTPAXKEHHS: CBETOBO/bI,

ONTHKOBOJIOKOHHAs CBA3bL"
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68

JInu3el. OnTHYeckast cuja JIMH3bI

69 [TocTpoeHue U306pa*keHUH B JINH3aX
JlabopaTopHas paborta "OnpepesieHre GOKYyCHOTO

70 PacCTOSIHUS U ONITUYECKOM CUJIbI COOUpaIoIent
JIUH3BI"

71 Ypoxk-koHdepeHusa "OnTuyecKre JTMH30BbIE
npu6ops”

72 [s1a3 Kak onTUYeckas cucteMa. 3peHue

73 Ypok-koHpepeHuus "lebpekTol 3peHus1. Kak
COXpPaHUTb 3peHure"
PaznoxeHue 6es10ro cBeTa B CHEKTP. ONbITHI

74 HeroToHa. Cyi02keHre cCieKTpaJbHbIX [|BETOB.
Jucnepcusda cBeTa
JlabopaTopHas pa6oTa "OnbIThI IO Pa3a0KEHUIO

7c 6eJioro cBeTa B CIEKTP U BOCHPUSATHUIO LIBETA
npeJMeTOB IPU UX HAOJIIOJeHUN Yepe3 [IBETOBbIE
buabTphI"

76 Ypok-npakTukyM "BoJsiHOBble CBOKCTBA CBETA:
aucnepcus, UHTepdepeHusa U auppakyusa”

77 OnbiThl Pesepdopia v nyiaHeTapHasi MoJiesib aToMa

78 [Toctynatel Bopa. Mogesns aToma bopa

79 HcnyckaHue v nor/onieHre cBeTa aTOMOM.
KBaHThI J/InHeW4aThble CIEKTPHI

80 Ypok-npakTtukyMm "HabstoeHue CieKTpoB
vcnyckaHus"

81 PagnoakTUBHOCTE U €€ BU/bI

82 CtpoeHue aToMHOrO gapa. HykyiioHHasa Mmozesb
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83

PaguoakTuBHbIe npeBpalleHua. U3oTonsl

Pemenue 3azay4 no teme: "PaguoakTUBHbBIE

84 .
npeBpalleHus

85 [lepuoa nosypacnajza

86 Ypoxk-koHdepeH U "PainoaKTUBHbIE U3/TyYEeHUS
B IPUPO/JIE, MEJULIMHE, TEXHUKE"

87 AnepHble peakuu. 3aKOHBI COXpaHEHHUS
3apAJ0BOT0 ¥ MacCOBOI0 YUCeJI

88 JHeprus cBsA3M aTOMHBIX Aep. CBA3b MaccChl U
3Hepruu

89 PemieHnue 3aa4 no teMe "flgepHble peakiuu”

90 Peakuuu cuHTe3a u fenenud aaep. UcTouHukH
a”Hepruu CoJiHLIA ¥ 3BE3],
Ypok-koHdepeHuda "flepHas saHepreTUKa.

91 JleicTBUS pajuOaKTUBHbIX U3JIyYEHHUH HaA )KUBbIE
OpraHu3Mbl"
[loAroToBKa K KOHTPOJIbHOU paboTe Mo TeMe

92 "JieKTpoMarHUTHOE noJie. JJIeKTPOMarHUTHbIE
BOJIHbL. KBaHTOBBIE fAiBJIEeHUA"
KoHTposibHas paboTa no TemMe

93 "JJIeKTpOMarHUTHOE NoJie. JJIEKTPOMAarHUTHbIEe
BOJIHbI. KBaHTOBbBIE SIBJIeHUS"

94 [ToBTOpeHue, 060611eHUE. JTaBopaTOpHbIE PabOThI
no Kypcy "B3aumopeiictBue Tea"
[ToBTOpeHue, 060611eHUE. PellieHre pacieTHBIX U

95 KayeCcTBEeHHBIX 3a/1a4 110 TeMe "TenJioBble

npoueccor”
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[ToBTOpeHue, 060611eHUE. PellieHre pacieTHBIX U

96 KayeCcTBeHHbIX 3aa4 o Teme "KII/] TernioBbIx 1
aBuraresien”
[ToBTOpeHue, 060611eHUE. PellieHre pacieTHBIX U
97 KadyeCTBEHHKIX 3aa4 1o teMe "KII/] 1
3JIEKTPOYCTaHOBOK"
98 [loBTOpEHME, 060611eHUE. JTabOpaTOPHbIE PAOOTHI 1 1
no Kypcy "CBeTOBbI€E SIBJIEHUS"
99 [loBTOpEHME, 060611eHHE. PaboTa ¢ TEKCTaMU O 1
TeMe "3aKOHbI COXpaHEeHHS B MeXaHUKe"
100 [ToBTOpeHue, 060611eHHE. PaboTa ¢ TeKCTaMHu O 1
TeMe "Kosie6baHUSA U BOJIHBI"
101 [ToBTOpeHue, 06061eHHE. PaboTa ¢ TeKCTaMHy O 1
TeMe "CBeTOBbIE SIBJIEHUSA"
102 [loBTOpEeHME, 060611eHHE. PaboTa ¢ TEKCTaMU MO 1
TeMe "KBaHTOBag U sifiepHas ¢usnka"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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