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®enepanpHas padoyas mporpaMma 1o yuebHomy npeamery «®Dusukay (0a30BblIit
ypoBeHb) (mpenMerHass obOmacte «EcTecTBeHHO-HayuHble TMpeAMEThI») (manee
COOTBETCTBEHHO — IIporpamma 1o (usuke, pu3uka) BKIOYAET MOACHUTEIBHYIO 3aMTUCKY,
cojJiepkaHue oOydeHHs, IJIaHUPYEMbIE PE3YyJIbTaThl OCBOCHUS MPOrpamMMmbl 10 (U3HKE,
TEMaTUYECKOE TUIAHUPOBAHUE.

MNOACHUTEJBHAS 3AIIMCKA

[IporpamMma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHUS COCTABIICHA
Ha OCHOBE MOJIOKEHHM M TpeOOBaHUN K pe3yibTaTaM OCBOCHHsSI Ha 0a30BOM YpOBHE
OCHOBHOW 00pa3oBaTesibHOW mporpammsbl, mpenacrabieHHbix B @I'OC OO0, a Takxe
¢ yuérom denepabHON pabodeit mporpaMMbl BoctiuTanus n KoHIlenuu npenojaBaHus
yueOHoro npenmera «Puznkay.

ConepxxaHue mporpaMMmbl 1O  (U3MKE HAMpaBlIeHO Ha  (OpMUpPOBAHUE
€CTECTBEHHO-HAYYHON IPpaMOTHOCTU OOYYaIOIIUXCSl U OPraHU3aLMI0 U3YyUEHUS] (PU3UKU
Ha JEeATEJIbHOCTHOM OCHOBE. B mporpamme mo (usnke y4UTHIBAIOTCS BO3MOKHOCTHU
ydueOHoro mnpeamera B peanuzanuu TpedoBanuitk ®I'OC OOO k MmIaHUPYEMbIM
JUYHOCTHBIM M METaIlpeIMETHBIM pE3yJibTaTaM OOYy4YeHUs, a TaKKe MEXKIIPEAMETHBIE
CBA3M €CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE OCHOBHOIO OOIIEro
o0pazoBaHwUsl.

[IporpamMma 1o (u3uKe yCTaHAaBIMBAET paclpeleseHre ydyeOHOro marepuala
no rogam oOydeHus (MO Kiaccam), MpeuiaraeT MNPUMEPHYIO MOCIIEI0BAaTEIbHOCTD
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOTO COACpKaHUS U ydére
BO3PACTHBIX OCOOCHHOCTEN 00yYarommxcsl.

[IporpamMma no ¢u3uke pa3paboTaHa ¢ LEIbIO OKa3aHUSI METOAMYECKON MOMOIIH
YUUTENIO B CO3/1aHUU paboueil mporpaMMsl [0 y4eOHOMY MpeIMETY.

duszuka SBISIETCS CHUCTEMOOOPa3yIOIIUM JJisi €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
PEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JieKaT B OCHOBE IPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XHMHEH, Ouosiorueii, actpoHoMue u (usmveckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHUHY MHpa, MNPEAOCTaBIseT Hauboliee SCHbIE
oOpa3ipl NMPUMEHEHHs] HAYyYHOIO METOJa IO3HAaHUS, TO €CTh CHOoco0a MOITy4YeHHs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onna w3 TIaBHBIX 3ajady  (PU3MYECKOrOo OOpa3oBaHUsS B CTPYKType o0OIIero
00pa30BaHusl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH M UHTEpeca
K HayKe y OOy4aroninxcsl.

Nzyuenne ¢usmku Ha 0a30BOM YpPOBHE IMPEAINONIATacT OBJAJCHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYyYHYIO TPAMOTHOCTbD:

HAy4YHO OOBSICHATH SIBIICHUS,

OLICHHMBATh U TOHUMATh OCOOCHHOCTH HAyYHOT'O UCCIIEI0BaHMUS;

UHTEPIIPETUPOBATh  JAaHHbIE M  HCIOJNb30BaTh HAy4HbIE JOKa3aTelIbCTBa
JUTSl IOJTYYEHUSI BBIBOJIOBY.



denepanbHas paboyvas mporpamma | duszuka. 7—9 xiraccel (6a30BbINH YPOBEHbD)

[enu n3yuenus GU3NKU Ha YPOBHE OCHOBHOTO 001IIeT0 00pa30BaHUsI OTPEIEICHBI
B Konnenmuu npenonaBanus yueOHoro mnpeamera «®Duszuka» B 00pa3zoBaTEIbHBIX
Opra”Hu3anusax Poccuniickon denepanun, peanu3yommnx OCHOBHBIE
o01eo0pa3oBareyibHble  MPOrpamMMbl,  yTBepkAEHHOM  pemeHueM  Kosteruu
MunucrepcTBa npocsenieHust Poccuiickoit deneparuu (nmpotokod ot 3 aexadps 2019 r.
Ne [TK-4BH).

Henu uzydyenust Gu3nuKu:

NpUOOpEeTEeHUE HHTEpeca M CTPEMJICHUS OOYYarolIMXCS K HayYHOMY HU3YYECHHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTE;

pa3BUTHE TMPEJCTABICHUNH O HAy4YHOM METOJe MOo3HaHus U (GOpPMHUpPOBaHUE
MCCJIEIOBATEIBLCKOIO0 OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSM;

(¢opMupOBaHHE HAay4YHOTO MHPOBO33PEHUS KaK pe3yibTara HM3y4YeHHUS OCHOB
CTPOEHHUS MAaTepUU U PYyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

(opMHpOBaHUE TPEACTaBICHUA O ponu (GU3UKKA 7 Pa3BUTHS  APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE MPEICTABICHUNA O BO3MOXKHBIX c(epax Oyayuiend npodeccuoHaIbHON
JESTEIbHOCTH, CBA3aHHOM C (PU3MKOM, MOATOTOBKA K JaJbHENUIIEMY OOYyUYEHHUIO B 3TOM
HAIpPABJICHUU.

JlocTikeHre 3THX LieJield NporpaMMbl 10 (PU3MKE HA YPOBHE OCHOBHOTO OOILIEro
o0Opa3oBaHMs 00eCIIEYNBAETCS PELICHUEM CIIEAYIOUINX 3a]1a4:

OpUOOpeTEeHNE 3HAHUNW O JIHUCKPETHOM CTPOCHHM BELIECTBA, O MEXAHUYECKUX,
TEIIOBBIX, JICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

MpUOOpETECHUE YMEHUN ONHUCBhIBaTh M OOBACHATH (UBUYECKHUE SBJICHUS
C UCIOJIb30BaHUEM TMOJTYUYCHHBIX 3HAHUN;

OCBOCHHME METOJOB PELICHUS NPOCTEUINUX PACUYETHBIX 3aa4 C HMCIOJIb30BAHHEM
bU3HYEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMM HAONMIOIaTh TPHUPOJHBIC SIBICHUS UM BBIMOJIHSATH OIBITHI,
nabopaTtopHble pabOThl M SKCHEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTENBbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThI ¢ MH(pOpMaluel (HU3NIECKOTO COACPIKaHUS, BKITFOYAs
UH(OPMAIIMI0O O COBPEMEHHBIX JOCTHXKEHUSAX (PU3MKH, aHajdu3 U KPUTHYECKOE
OIlCHUBaHUE WH(MOPMAITUH;

3HAKOMCTBO €O cdepamu MNpodheCCHOHAIIBHOM JEATEeIbHOCTH, CBSI3aHHBIMU
¢ (U3MKOH, W COBPEMEHHBIMH TEXHOJOTUSIMU, OCHOBAaHHBIMU Ha JOCTHKEHHSIX
(bu3UYEeCKO HAYKH.

Ha wusydyenme ¢usuku (0a30BbIli ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi oTBoauTcsa 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B HeEJENI0),
B 8 Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 daca B HeAento).

[Ipensaraemelii B mporpamme no (pu3nKe nepeueHb 1a00paTOpHBIX padOT U OMBITOB
HOCUT PEKOMEHIATENbHBI  XapakTep, y4YWTeNdb JIeJlaeT BBIOOp TMPOBEICHUS
7a00paTOpHbIX pabOT © ONBITOB € YYETOM MHIMBHUAYAIbHBIX OCOOEHHOCTEH
0o0ydJaronmxcsi, CIHUCKa OJKCIEPUMEHTANBHBIX 3aJaHUM, MpearaéMbplXx B paMKax
OCHOBHOTO rOCYJapCTBEHHOT0 3K3aMeHa Mo (U3HKE.
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COIAEPXAHUE OBYUYEHUA
7 KITACC
Pa3znen 1. ®u3uka u eé poJsib B IO3HAHMH OKPY:KaI0LIero Mupa
®uszuka — Hayka o mnpupone. SBineHus npuponabl. DuU3NUECKUE SBIICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckre BennInHbl. M3Mepenne ¢pusndeckux BenuunH. Ousnueckue npudopsbl.
[TorpentHocTs u3MepeHnii MexayHapoHasl CUCTEMA €UHULI.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHbIE HAayKd  H3Y4alOT  MPHUPOAY.
EctecTBeHHO-HAY4HBIN METOJ IO3HAHUS: HA0JII0/IEHUE, IOCTAaHOBKA HAYYHOT'O BOIIPOCa,
BBI/IBJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 ITPOBEPKE THIIOTE3, 00BSICHEHHE HA0JII0JaeMOT0
sBneHus. Onucanue GU3NYECKUX SIBICHUHN C IOMOILBIO MOJEIIEH.

Jlemoncmpayuu
Mexannueckue, TEIIOBbIC, IEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHHS.
®duznyueckue NpuoOpHkI U Mpolieypa MPSIMbIX U3MEPEHUM aHAJIOTOBBIM U LIU(PPOBHIM
prudopoM.

Jlabopamophvie pabomul u onvimol

Onpenenenre HEeHbI JEIeHNS MIKaIbl U3MEPUTENBHOTO MPUOOpa.

N3mepenne paccTosHU.

N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TENA.

Onpenenenne pa3MepoB MajbIX TEJ.

N3mepenue TtemrepaTypbl MPU MOMOIIM KUAKOCTHOTO TEPMOMETpPA U JaTUHKA
TEMIIEPATYPBI.

IIpoBeneHne UCCIENOBaHNS IO MPOBEPKE TMIIOTE3BI: JAIbHOCTh MOJIETA IIAPHKA,
NYIIEHHOI'O0 TOPU30HTAJIBHO, TEM 00JIbIIE, YeM OOJIbIIE BHICOTA MTYCKA.

Pa3znen 2. [lepBonayajibHbIe CBeIeHUS 0 CTPOEHUM BelIeCTBA

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, X pa3mepbl. ONbIThI, T0KA3bIBAIOIINE
JIUCKPETHOE CTPOEHHE BEIIECTBA.

JBrxeHue yacTtull BeniectBa. CBsI3b CKOPOCTH JIBUYKEHUS YACTUI] C TEMIIEPATYPOil.
bpoynoBckoe nBmwxkenue, nuddysus. BzanmoneicTBre 4acTuIl BEMECTBA: MPUTHKCHUE
Y OTTaJIKUBAaHUE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH M TBEPABIX
(KpucTamIM4ecknx) Tell. B3auMOocCBsi3b MEXIYy CBONCTBAaMHU BELIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX W WX aTOMHO-MOJICKYJSPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHAM BOJIBI.

Jlemoncmpayuu

Hab6nronenue 6poyHOBCKOTO TBUYKEHUS.

Habmonenue nuddysumn.

HabGmronenve sBrneHul, OOBSACHSIONUXCS TMPUTSHKEHUEM WM OTTaJIKWBAHUEM
YaCTUL BEIIECTBA.
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JlabopamopHhvie pabomul u onvimol
OrneHka AuamMeTpa aToMa METOJIOM PSIOB (C UCTIONIb30BaHUEM doTorpaduii).
OnbITHl 10 HAOTIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
OnbITH IO 0OHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TTPUTSDKCHUS.

Pa3nen 3. /IBu:keHMe U B3aMO/eilicTBHE TeJl
Mexanundeckoe 1BHKEeHHE. PaBHOMEpHOE U HEpaBHOMEpPHOE JIBH>KEeHHE. CKOPOCTb.
Cpennsist CKOpOCTb P HEPABHOMEPHOM JBHKEHUU. PacuéTr myTu 1 BpEMEHU JIBUKECHHUS.
SBnenune uHepuuy. 3aKOH UHEpUMU. B3anMoaencTere Ten Kak NpuIruHa U3MEHEHHUS
CKOpOCTH ABWKEHHMs Tesn. Macca kak mepa uHepTHOCTH Tena. [moTHOCTh BemecTsa.
CBsI3b IJTIOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuia KaK XapakTepucTuka B3auMoaencTBusa Tea. Cuia ynpyrocta M 3akoH I'yka.
M3mepenne cuiibl ¢ IOMOLIBIO0 AMHAMOMETpA. SIBiIeHue TAroTeHus u cuwia Tsbkectu. Cuna
TSDKECTH Ha Apyrux 1uiaHerax. Bec tena. HeBecomocTs. CnoxkeHue Cuil, HApaBJICHHBIX
no ogHoM mpsiMou. PaBHogmenctByromas cui. Cuna TpeHus. TpeHHe CKOJNbKEHUS U
TpeHue Mokos. TpeHue B IpUpOIe U TEXHUKE.

Jlemoncmpayuu
HaGnronenue MexaHnueckoro IBMXKECHHUS Tela.
N3Mepenne CKOpoCTH MPSMOIUHEHUHOTO JBUKECHHUS.
HaGnronenue siBneHust HHEPIUU.
HaOnronenue u3MeHeHus: CKOPOCTH MPY B3aUMOEHCTBUU TEJL.
CpaBHeHUE Macc MO0 B3aUMOAECHCTBUIO TE.
CroxeHue cuil, HanpaBJIEHHBIX MO OJHOM IPSIMOIA.

JlabopamopHvie pabomul u onvimol

OnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBMXKEHUS (IIapUKa B )KUIKOCTH, MOJCIIH
3JIEKTPUYECKOTO aBTOMOOMIISI U TaK Jajiee).

Omnpenenenre CpeHe CKOPOCTH CKOJIbKEHUS OpycKa HII [IapUKa M0 HAKJIOHHOU
IJIOCKOCTH.

OnpeneneHre MIOTHOCTH TBEPAOIO TeNA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHUs (1edhopMaIiim) Mpy>KUHbI
OT NPHWJIOKEHHOMN CHUJIBI.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl TPEHHSI CKOJIBKEHHUS OT BEca Tella
U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEM.

Paznen 4. /laBiieHue TBEPABIX TeJl, AKMIAKOCTEN U ra30B

HNasnenue. CriocoObl yMEHBIICHHWS W yBEJIWYCHUs naBieHus. [laBrmeHue rasa.
3aBUCHUMOCTH JaBJICHUS raza oT 00bEMa, Temmneparypsl. [lepenada qaBiaeHus: TBEPIBIMU
TellaMH, JKHAKOCTIMH MW TazamMu. 3akoH Ilackamsa. IlHeBMarmdeckue MaIIUHEL
3aBUCUMOCTh JIaBJICHUSI JKUJKOCTH OT TIyOWHBL. ['HMapocTaThyeckwii mapamokc.
Coobmaromuecs cocyanl. ['uapaBinyeckue MeXaHu3Mbl.

Atmochepa 3emuim u armocepHoe pgaBieHue. I[IpUumHBI CyHIECTBOBAaHMUS
Bo3nymHOW o6onouku 3emnu. Omnbir Toppuuennmu. H3mepenue atmocdepHOro
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JaBJI€HUs. 3aBUCHMOCTh aTMOC(EPHOIO IaBJIEHUS OT BBICOTHI HaJ YPOBHEM MOPHI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(EPHOTO TABICHHUS.

JlericTBUE KUIAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX Teno. BeItankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Jlemoncmpayuu

3aBUCUMOCTH JJABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenayda naBneHus: KUAKOCTHIO U Ta30M.

Coobmiaroiuecs Cocyibl.

I'mppasnuaecknii mpecc.

[IposiBieHue aeiicTBUsE aTMOC(EPHOTO TaBICHUSI.

3aBUCUMOCTh BBITAJIKHUBAIOIICH CHUJIBI OT 00BEMA MOTPYKEHHOW YacTH Tela U
MJIOTHOCTH >KHJIKOCTH.

PaBeHCTBO BBITATKMBAIOIICH CHJTBI BECY BHITECHEHHOM JKUJIKOCTH.

VYcnoBue T1UIaBaHMS TEN: IUTABAHME WM TIOTPYXKEHUE Tl B 3aBUCUMOCTH
OT COOTHOIIEHUS TJIOTHOCTEH Tea U KUIKOCTH.

Jlabopamophvie pabomul u onvimol

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa MOrPYyXKEHHOM
B JKMJKOCTh YAaCTH TEA.

OnpeneneHue BBITAIKUABAIONIEH CHUJIbI, ACHCTBYIOIIEH HAa TEIO0, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIIKMBAIOIICH CWIIBL, JCUCTBYIOIIEH Ha TEJO
B JKMJKOCTH, OT MaccChl Tea.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIbI, AEHCTBYIOIIEH
Ha TEJO B KUJKOCTH, OT 00BEMA MOTPYKEHHON B KUJKOCTh YACTH Te€Ja U OT IJIOTHOCTH
YKUAJIKOCTH.

KoncTpynpoBanue apeomeTpa MM KOHCTPYMPOBAHME JIOJKH U OIpENEIEHUE €€
TPYy30I0JbEMHOCTH.

Pa3zgen S. Pabora 1 MOIIHOCTB. JHEPrust

Mexanudeckas padbota. MOIHOCT®.

[IpocThie MeXaHU3MBI: pblyar, O0JO0K, HAKIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBECHS
peiuara. [IpuMeHeHue mpaBuia paBHOBECUSI pblyara K OJOKY. «30JI0TOE MPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXxaHu3MBbI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckasi u noreHuuanbHas sueprus. [IpespanieHue
OJIHOTO BUJIa MEXaHUYECKOW DHEPTUU B IPYTroi. 3aKOH COXPAHEHUS JHEPTUN B MEXAHUKE.

Llemoncmpayuu
[TpuMepsl MPOCTHIX MEXaHU3MOB.

JlabopamopHvie pabomul u onvimol

Onpenenearie  pabOTBI CWIBI TPEHHSI TPH PABHOMEPHOM JBMKCHHM Teja
10 TOPU30HTAIEHON TTOBEPXHOCTH.

HccnenoBanue ycioBHii paBHOBECHS phluara.
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N3mepenune K11/ HakIIOHHOM MIIOCKOCTH.
N3ydeHune 3ak0Ha COXPAHEHUSI MEXAHUYECKON SHEPTUH.

8 KVIACC

Pa3neu 6. TenioBble siBJIeHUS

OCHOBHBIE ITOJIOKEHUST MOJIEKYJIIPHO-KUHETHYECKON TEOPUH CTPOCHHMSI BEILIECTBA.
Macca u pazMepsl aTOMOB ¥ MOJIEKYJI. OIBITBL, TOATBEPKIAIOIINE OCHOBHBIE MTOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Monenn  TBEpPHOro, KHUAKOTO UM  ra3000pasHOTO  COCTOSIHMII — BEIIECTBA.
Kpucramnnueckue u amopdueie Tena. OObACHEHHE CBOWMCTB Tra3oB, JKHAKOCTEH U
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KHHETHYECKON Teopun. CMadnBaHue
Y KaWJUIPHBIC ABIEHUSA. TEIIOBOE PACIIMPEHUE U CXKATHE.

Temmneparypa. CBsA3p TeMnepaTypbsl CO CKOPOCTBIO TEIUIOBOTO ABMKEHHS YACTHLI.
Buytpennsia sueprus. CriocoObl M3MEHEHHsI BHYTPEHHEW SHEPTHH: TeIionepenada u
coBepuieHHe paboThl. Buabsl Teruionepenauu:  TEIJIONPOBOAHOCTh, KOHBEKIUS,
U3IIy4YECHUE.

KonnuecTtBo TtemnoTel. VYenbHas TEMJIOEMKOCTh BELIECTBA. 1e€MI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OanaHca. [InmaBneHue m oTBepAeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJenbHass TerioTa IuiaBieHus. llapooOpa3oBanue u
KoHaeHcauus. Mcmapenue. Kumnenue. VYjaenbHas Temiota nmapooOpa3oBaHUS.
3aBUCUMOCTh TEMIEPATYPHI KUIIEHUS OT aTMOC(EPHOTO TABJICHHUS.

BnaxuocTts Bo3ayxa.

OHeprus TOIUIMBA. Y I€JIbHAs TEIUIOTA CTOPAHUSL.

[Tpunuunel padots! TermnoBeix apurareneii KIIJ[ remmoBoro asuratens. TemnoBbie
JIBUIaTEIINA U 3aIIUTa OKPYKAIOLIEN CPEBL.

3aKOH COXpPAHEHHMS U MPEBPAILLECHUS YJHEPTUH B TEILIOBBIX MPOIIECCAX.

Jlemoncmpayuu
Hab6nronenue 6poyHOBCKOTO IBUKEHUS.
Habmronenue nuddysumn.
HaOnronenue siBjeHui cMauyuBaHUs U KalTWJUTSIPHBIX SIBICHUM.
HaGnroneHue TemioBoro paciiupeHus Tedi.
N3menenune naBneHWs ra3a TpU HM3MEHEHWHM O00bEMA ¥ HArpeBaHUM WA
OXJIKICHUH.
[IpaBuia usmMepeHus: TeMnepaTyphbl.
Bunsl Tenonepenaum.
OxJ1a>kIeHue Mpu COBEPLIEHUU PaOOTHI.
HarpeBanue npu coBepiiieHnr paboThl BHEITHUMHU CHUJIAMH.
CpaBHEHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
Habmronenune kumexus.
Hab6nronenue mocTostHCTBA TEMIIEPATyPhI IPH TUIABJICHUH.
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Moienu TEeIJIOBBIX ABUTATEICH.

Jlabopamopuvie pabomul u onvimoi

OnbIThI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MIPUTSHKEHUS.

OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

OnpITHl IO HAOIIOJEHUIO TEIIOBOTO PACHIMPEHHUS Ta30B, KUIAKOCTEH U TBEPIBIX
TeJL.

Omnpenenenue 1aBaeHUs BO3ayXa B Oa/JIOHE IIIPUILIA.

OnbITEl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJIEHHS BO3/AyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIAXKICHHUS.

[IpoBepka runore3bl JIMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KMJKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HabutoieHne n3MeHeHus: BHYTPEHHEW SHEPTUM Tejla B pe3ysbTare TeIuIonepeaadn
U pabOThI BHEILIHUX CHUJI.

HccnenoBanue gBIEHHS TEIJIOOOMEHA MPU CMEIMIMBAHUU XOJIOAHOW U ropsuein
BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOH TMPH TEIJIOOOMEHE
C HarpeThIM METAUINYECKUM LIAITUHIPOM.

Ornpenenenne yaeapHON TEINIOEMKOCTH BEIIECTBA.

HccenenoBanue npounecca MCapeHHs..

Ornpenenenre OTHOCUTEIIBPHON BIAXKHOCTH BO3yXa.

Onpenenenue y1eIbHON TEIIOTHI IIJIaBICHUS JIbAA.

Pa3znes 7. DilekTpryecKkue 1 MATHUTHBIE SIBJICHUS

Onexktpuzanusi Tena. J(Ba poma  AIEKTpUYECKHX 3apsaoB. BsanmmopenctBue
3apsKEHHBIX Tell. 3aKkoH KynoHa (3aBUCUMOCTh CUIIbI B3aUMOJIEHCTBUS 3apSyKEHHBIX TEN
OT BEJIMYUHBI 3aPSJI0B U PACCTOSIHUSI MEXKIY TEJIaMM ).

OnekTpuueckoe rmojne. Hanpssk€HHOCTh  anekTpuyeckoro mons. [lpuHumn
CYTEPIIO3UIINH dTIEKTPUIECKUX TOoJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn »snektpudeckux 3apsAnoB. ODJIEMEHTAPHBIM JJIEKTPUUYECKUM  3apsl.
Crpoenne atoma. [IpOBOAHMKHM M IUANEKTPUKU. 3aKOH COXPAHEHHMS DJIEKTPUYECKOIO
3apsna.

DIIEKTPUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHMS JICKTPUUECKOTO Toka. IcToOuHMKH
MOCTOSTHHOTO  TOoKa. JIEHCTBHS DJIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUYECKUN TOK B )KUAKOCTAX U razax.

OnekTpuueckas uemnb. Cuiia Toka. DieKkTpudyeckoe HampsikeHue. ConpoTUBIECHUE
IIPOBO/JHUKA. YIEJIBHOE CONPOTUBIECHHE BemlecTBa. 3akoH OMa i yyacTkKa UEIH.
[TocnenoBaTenbHOE U ApaUIENbHOE COCTMHEHUE IPOBOJHUKOB.

PaboTa n MOIITHOCTH ANIeKTpUUecKoro Toka. 3akoH Jxoyms—JIenna. DnekTpuueckue
IEMU ¥ TOTPEOUTENN IEKTPUIECKOM SHEpTuH B ObITY. KopoTKoe 3aMbIkaHue.

[ToctostHHble MarHuThl. B3anmoAelCTBHME TOCTOSHHBIX MAarHUTOB. MarHuTHoe
noje. MarauTHoe nojie 3eMJIM ¥ €ro 3Ha4eHue I KU3HU Ha 3emuie. OnbIT Ipcrena.
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MarsuTHOE 10JIE BJIEKTPUYECKOro TOKa. IIpumMeHeHue s1eKTpOMarHuTOB B TEXHHUKE.
JleficTBE€ MarHUTHOTO TOJIsI HA MMPOBOJHUK C TOKOM. DJIEKTPOJIBUIaTEIb MOCTOSHHOTO
ToKa. lcnonb3oBaHHWE — DJIEKTPOJABUIATENIEM B TEXHUYECKUMX  YCTPOMCTBAX U
Ha TPAHCIIOPTE.

Oneitel @apajnes. SBieHHE 3IEKTPOMAarHUTHOM wuHAyKuuu. lIpaBuno Jlenuma.
OnexrporerepaTop. CrnocoObl MOJYyYEHUS! JIEKTPUUECKONW SHEPTUH. DJIEKTPOCTAHLIUU
Ha BO300HOBJIIEMBIX HCTOYHUKAX SHEPTUU.

Jlemoncmpayuu
DJeKTpU3aLus Tel.
JIBa poJia AIEKTPUUYECKUX 3apsII0OB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U JIEUCTBUE JJIEKTPOCKOIIA.
DnekTpocTaThuecKast UHIyKIUSI.
3aK0OH COXpaHEHUsI AICKTPUUECKUX 3aPSJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MogaenupoBaHue CUIIOBBIX JIMHUM 3JEKTPUYECKOTO MOJIS.
M cTOYHMKN TOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUM TOK B )KHIKOCTH.
["a30BbI1H paspsia.
N3MepeHne cuibl TOKa aMIIEpMETPOM.
N3MepeHne 351eKTpUYeCKOro HaPs)KEHUSI BOIIbTMETPOM.
Peocrtar u MarazuH COnpoOTUBIICHUH.
B3anmoieiicTBE MOCTOSSHHBIX MAarHUTOB.
MopaenupoBaHue HEBO3MOKHOCTH Pa3/IeNICHUs TOJI0COB MarHuTa.
MopaenupoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB.
OmnbIT Dpcrena.
MarHutHoe 1oJie TOKa. DJIEKTPOMarHur.
JlelicTBHE MarHUTHOIO I10JISI HA IIPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENh OCTOSTHHOTO TOKA.
Uccnenosanue siBIeHUS SJIEKTPOMArHUTHOU UHYKIIUH.
OmnebiTel @apanes.
3aBUCUMOCTh HAMPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUHM €ro BOZHUKHOBEHHS.
DJIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopmwvie pabomul u onvimol
OnbITHI 110 HAOJTIOICHUIO SJICKTPU3AIIUHN T MHAYKIIMEH U IIPU COMMPUKOCHOBEHHUH.
HccnenoBanue IeHCTBUS JIEKTPHUUIESCKOTO MOJIS Ha TIPOBOJIHUKH U JTHAJICKTPHUKH.
CoOopka u npoBepka pabOThI ANEKTPUIECKON LIETTH OCTOSTHHOTO TOKA.
M3mepeHue u peryiMpoBaHKUe CHJIBI TOKA.
H3mepenue u peryJimpoBaHue HAIIPSKCHHS.
HccrenoBanne  3aBUCUMOCTH  CWJIBI  TOKa, HIYIOIETO  4Yepe3  PEe3UCTOp,
OT COTIPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS Ha PE3UCTOPE.
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OnbIThl, JNEMOHCTPUPYIOIIHME 3aBUCUMOCTb JJIEKTPHYECKOTO  COMPOTUBIIECHUS
IIPOBOJHUKA OT €ro JUIMHBI, IUIOMIAX TONEPEYHOT0 CEYEHU U MaTEPHAIIA.

[IpoBepka npaBuia CIOKEHNUS HAIPSHKEHUN PH MTOCIEA0BATEIbHOM COCIMHEHUN
JBYX PE3UCTOPOB.

IIpoBepka npasuiia Jyisi CUIIBI TOKA IIPU MAPAIIIETBHOM COETMHEHNUN PE3UCTOPOB.

Onpenenenue pabOThI AJIEKTPUIUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

Ornpenenenrne MOITHOCTH AJIEKTPUYECKOTO TOKA, BBIIAEISEMON HA PE3UCTOPE.

HNccnenoBanne  3aBUCUMOCTM  CWJIBI  TOKA, MAYLIETO  4Y€pe3  JIAMIIOYKY,
OT HANPSLKEHUS HA HEH.

Onpenenenue KI1/] narpeBarens.

HccnenoBanne MarHUTHOTO B3aMOJICHCTBUS TOCTOSIHHBIX MArHUTOB.

N3yyeHne MarHMTHOTO TMOJIS MOCTOSIHHBIX MAarHUTOB TMPU WX OOBEIUHEHUH U
pa3eneHnn.

Hccnenoanne neicTBUSA JNEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBUS KaTYLIKH
C TOKOM U MAarHUTa OT CHJIbI TOKA U HAIIPABJICHUS TOKA B KaTYIIIKE.

N3ydenue 1ercTBU MarHUTHOTO TTOJIS1 HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBaHue u u3yueHue paboThl AIEKTPOJBUTATENS.

N3mepenune KIIJ[ anexkTpoaBUraTeIbHON YCTAHOBKHY.

OnBITHI IO HUCCIIEOBAHUIO SABJICHHS 2JIEKTPOMarHUTHOM MHAYKIMU: UCCIIEI0BAHNE
W3MEHECHHU 3HAYCHHUs U HAIIPaBJIECHUS HMHAYKIMOHHOTO TOKA.

9 KITACC

Pasznen 8. Mexanuyeckue siBJICHUSI

Mexannueckoe  aBwkeHMe. MarepuanpHas ~ Touka.  (Cucrema  OTcuéra.
OTHOCHUTEIIBHOCTh ~ MEXaHWYECKOIO  JIBW)KEHMs. PaBHOMEpHOE  MPSIMOJIMHENHHOE
nBrkeHue. HepaBHoMepHOe mnpsmoiiMHENHOE ABWKeHHE. CpenHss M MIHOBEHHAs
CKOpOCTB TeJjla IIPY HEPABHOMEPHOM JBUKEHUM.

Yckopenue. PaBHoyckopeHHOE TIpsSiMOJIMHEHOE NBMKeHHe. CBOOOIHOE TIaIeHHE.
Omnbitel ['anunes.

PaBHOMepHOEe naBmkeHHME 1O OKpyxkHOcTH. Ilepuon m wactora oOpaieHus.
JIunenHas u yrioBas CKOpOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHUE.

ITepBbii 3akoH HproTona. Bropoit 3akoH Hperorona. Tpernit 3akoH HproroHa.
[TprHIMII CynIepIIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cwiia TPEHHUSI CKOJIbKEHUS, CUJia
TPEHMUS TTOKOSI, APYTUE BUJIbI TPEHUS.

Cuna TsHKECTU U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaICHUsI.
JBmxenue nnaner Bokpyr Connuoa. [lepBas kocmuueckast ckopoctb. HeBecomocTh u

HIepErpy3KH.

11
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PaBHoBecue wmaTepuanbHONM TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tema. W3meHnenune wummynbca. Mmiynbc cuiibl. 3aKOH COXpaHEHHS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabota U MOUIHOCTb. PaboTa Cui TSHKECTH, yOPYrOCTH, TPEHUS.
Csi3b sHEprUU U paboThl. [loTeHIIManbHAS SHEPTHS TENa, OAHITOTO HAJl TOBEPXHOCTHIO
3emiu. [loTeHnnanbHas sHEprust cxaroi npyxuHbel. Kunertnueckas sHeprus. Teopema
0 KHHETHUYECKOM SHEPTUH. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTHUU.

Llemoncmpayuu

HabutoieHne MexaHM4ecKoro IBUKEHUS Tejla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHHME ITyTEH U TPACKTOPUH ABUKEHUSA OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJI OTCUETA.

N3mepenne CKOPOCTH U YCKOPEHHUSI MPSAMOJIMHEWHOTO IBUKECHUS.

Hccnenoanne npu3HaKOB PaBHOYCKOPEHHOI'O IBUKECHUS.

HaGnronenue NBUKEHHUS TEJa 110 OKPY>KHOCTH.

Habmiogenne MexaHMYECKUX SIBICHUM, TPOUCXOISIIMX B CHCTEME OTCYETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHJKEHHHM OTHOCUTEIBHO KaOMHETa
(du3uKH.

3aBUCHUMOCTb YCKOPEHHS TeIa OT MACChI TENA U JAEUCTBYIOIIEN HA HETO CUJIBI.

Hab6utoieHue paBeHcTBa CUII ITPU B3aUMOJICHCTBUU TEIL.

N3meHenue Beca Tea Ipu yCKOPEHHOM JIBUKEHUH.

Ilepemaua uMImynpca npy B3anMOJECUCTBUU TEN.

[IpeoOpazoBaHus SHEPTUM NPU B3aUMOICUCTBUU TEIl.

CoxpaHeHHe UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUH.

CoxpaHeHne UMIyJsbca pu aOCOIOTHO YIIPYTOM B3aUMOICHCTBHH.

HaGnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTUH ITPU CBOOOHOM A ICHUH.

CoxpaHeHHME MEXaHMYECKOM DSHEPruy IIPU JBWXKEHUM TElla TMOJ JACUCTBUEM
PYKHUHBIL.

JlabopamopHvie pabomul u onvimoi

KoHcTpynpoBaHue TpakTa JUisl pa3roHa U JajJbHEHIIEr0 paBHOMEPHOTO JIBHKECHHUS
HIapyKa WA TEIEKKH.

OmnpeneneHre cpeAHEl CKOPOCTH CKOJBKEHUS OpycKa WM JBUKEHHUS IIapHKa
10 HAKJIOHHOM TIOCKOCTH.

OmnpeneneHre yCKOPeHUs Tejla IpU PaBHOYCKOPEHHOM JABMKEHUM MO HAKJIOHHOU
IUIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH ITPU PAaBHOYCKOPEHHOM JIBH>KEHHH
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €clid NpU PaBHOYCKOPEHHOM JIBMXKEHMHU 0€3 HayalbHOU
CKOPOCTH ITyTH OTHOCATCSI KaK psii HEUETHBIX YUCEI, TO COOTBETCTBYIOIINE TPOMEKYTKU
BPEMEHU OJIMHAKOBBI.

12
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HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKONBKEHHUS OT CHUIIbI HOPMAJIBHOTO
JIaBJICHUSI.

Omnpenenenre k03P GUITMEHTA TPEHUS CKOJIBKCHHUSI.

Onpenenenne KECTKOCTU NPYKUHBI.

OmnpeneneHre pabOTHI CHIBI TPEHHUS TPH PABHOMEPHOM JBIDKCHUHM Tela
10 TOPU3OHTAILHOM MOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YOPYTOCTH MPH MOABEME Tpy3a C HCIOIH30BAaHHEM
HETIOJIBMYKHOTO U TIOJIBYKHOTO OJIOKOB.

N3yueHune 3akoHa COXpaHEHUS SHEPTUU.

Pa3nen 9. Mexanndeckue KoJ1e0aHUA U BOJTHBI

KonebarenbHoe paBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJEOaHWIl: NEPHO/,
4acToTa, aMILIMTyAa. MareMaTud4eckuii W IpYyKUHHBIM MasaTHUKU. lIpeBpamenue
SHEPIrUM NP KOJIEOATETbHOM JBUKECHHUH.

3aryxatomue koneOaHusi. BeiHykneHHble kosiebaHus. Pezonanc. Mexanuueckue
BOJIHBL. CBOICTBA MEXaHWYECKUX BOJIH. lIpojosibHBIE M monepedHble BONHBL. [[nuHa
BOJIHBI U CKOpPOCTb €€ paclnpocTpaHeHUs. MexaHWdecKue BOJIHBI B TBEPIAOM TeElIE,
CEHCMUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbIcOTa TOHAa. OTpaxkenue 3Byka. MHOpasByk wu
YJIBTPa3BYK.

Jlemoncmpayuu
Hab6nronenue xonebanuit Tl Mo AEMCTBUEM CHIIBI TSDKECTU U CHITBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
HaOnronenue BoIHYXIEHHBIX KOJIEOaHUM U pe30HaHCa.
Pacnpoctpanenue npo10JibHBIX U MOMEPEUHBIX BOJIH (HA MOJICIIN).
HaOntonenue 3aBUCMMOCTU BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

Jlabopamophvie pabomul u onvimol

Omnpenenenre 4acTOThI U MEpUOIa KoJIeOaHUN MAaTEMAaTHYECKOTO MasTHUKA.

OnpeneneHre 4acTOThI U MEpUoAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA

UccnenoBanne 3aBUCUMOCTH MEpHOJia KOJeOaHUN MOABEHIEHHOTO0 K HUTHU Tpy3a
OT JUTMHBI HUTH.

HccnemoBanue 3aBUCUMOCTH TIepHOoJa KoJeOaHWN TPYKHHHOTO MAasiTHUKA
OT Macchl Ipy3a.

[TpoBepka HE3aBUCHUMOCTH TIEpHOJa KoJieOaHUH rpy3a, MOABEIICHHOTO K HUTH,
OT MaccChl Tpy3a.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH TEpUoAa KOJCOaHUW TPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a M KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TaIeHUSI.

Paznen 10. DiaekTpoMarHuTHOE MOJie ¥ 3JIEKTPOMATHUTHbIE BOJIHBI

13
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DNEeKTPOMAarHUTHOE noJe. DNeKTpOMarHUTHbIE BOJIHBI. CaoiicTBa
ANIEKTpOMArHuTHeIX  BoiH. Illkama  snekTpoMarHUTHBIX — BoJH.  Mcmonb3oBanue
AIIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnekTpoMarHuTHas nmpupojia ceera. CkopocTh cBeTa. BoiHOBBIE CBOWCTBA CBETA.

Llemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

Jlabopamopnwvie pabomsi u onvimoi
N3yuyenune cBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TesedoHa.

Pasznen 11. CBeToBbIe IBJICHUSA

JlyueBas mopmenn cera. Mcrounukum csera. [IpsamosMHENMHOE pacnpOCTpaHEHHE
ceera. 3atmeHus CosHma u Jlynel. OtpaxkeHue cBeta. Ilnockoe 3epkano. 3akoH
OTpPa)KEHUs CBETA.

[Ipenomnenue cBeta. 3akoH IpenomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHue cBeTa. VICIOoJb30BaHKME MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xox nmyueid B nuH3e. Onrtuyeckas cuctema (oToarnmapara, MUKpPOCKONa U
Teneckona. ['ma3 kak ontuyeckas cuctema. bin3opykocTs U JalIbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B ciekTp. OnbiTel HptoToHa. CliokeHHne CreKTpaIbHbIX
uBeTOB. /ucnepcus cera.

Jlemoncmpayuu
[IpssmMonMHENHOE pacIpOCTPAHEHHE CBETA.
OtpaxkeHue cBera.
[Tony4yenue n3o0paxeHuil B JIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
Onrtuueckuii CBETOBO/.
Xox mydeii B cOOMparoIieit JInH3e.
XO0J JTydeil B pacCEenBarOLIEH JIMH3E.
[Tomy4yenue n3o0paxeHut ¢ MOMOIIBIO JIUH3.
[Tpunuun nevictBus (poroanmnapara, MUKPOCKONA U TEJIECKOIIA.
Mopensb riasa.
Pasnosxenue 0enoro cBeTa B CEKTP.
[Tomy4yenue Genoro cBeTa Npu CI0KEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamophwvie pabomul u onvimol
HccnenoBanue 3aBUCMMOCTH YIJIa OTPaKEHUsI CBETOBOIO JIy4a OT YIJIa HaCHHUS.
N3ydeHne XxapaKTepUCTHK N300paskeHUs TIPeIMETa B TUIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTJIa MIPEIIOMIICHUSI CBETOBOTO JIyda OT YIJIa TaJACHHUS
Ha TPaHMIIC «BO3IYX—CTEKIION.
[Tonyuenne n300pa>keHHI ¢ TOMOIILIO COOUPAIOIIEH JTMH3BI.
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Omnpenenenre (OKYCHOTO PACCTOSHHS M ONTHYECKON CHIIBI COOMPAIONICH JTUH3HI.

OnBITHI 1O Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

OnbITH 10 BOCHPUSITHIO I[BETA MPEAMETOB MPU MX HAOJIIOJCHUU Yepe3 I[BETOBbIC
(UITBTPBI.

Pa3nen 12. KBanroBble AiBJIeHUA

Onwitel Pesepdpopna u 1utanerapHas mojenb atoma. Mojgenb atoma bopa.
Hcnyckanue u nornomenue ceera artomom. KBanTel. JInHenyaTeie CIEKTPBI.

PanuoaktuBHOCTh. Alb(da-, 6eTa- 1 ramma-usnydenus. CTpoeHre aTOMHOIO Sipa.
HyxiionHast Mmoaens aToMHOTO siapa. M3oTonsl. PagunoaktuBHele npeBpaiienus. Ilepuon
MOJIypacriajia aTOMHBIX SAEP.

S nepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsII0BOIO U MacCOBOTO YUCEN. DHEPTuUs
CBSI3M aTOMHBIX saep. CBsA3b Macchl M dHEpruu. Peakunu cuHTE3a W JCIEHUS SALEP.
Ncrounuku 3aeprun CosHIa U 3BE3I.

AnepHasg »Hepretuka. JleMCTBUS pagUOAKTUBHBIX HW3JIyYCHHM Ha JKHUBBIC
OpraHu3MBlI.

Jlemoncmpayuu
CreKTpbl M3 Ty9YSHUS U TIOTIIOMICHH.
CrexTpsl pa3IMvHbBIX Ta30B.
CnekTp Bojopoaa.
HaGnronenue tpekoB B kamepe Buiibcona.
PaboTa cuéTurka HOHU3UPYIOIINX U3TyUEHUH.
Peructpatius u3nydeHus: IpUPOJIHBIX MUHEPAJIOB U MPOIYKTOB.

JlabopamopHvie pabomul u onvimoi

Habumroienne CrijionIHbIX U TMHEHYAThIX CIIEKTPOB H3ITyUeHHS.

HccnenoBanne TPEKOB: M3MEPEHUE DHEPTMHM YACTHIBI MO TOPMO3HOMY IyTH
(o dotorpadusam).

N3mepenne pagnoakTuBHOTO (hOHA.

IHoBTOpHUTEJIHbHO-0000IAK0IIIH MOXYJIb

[ToBTOpUTENHEHO-0000IAIOMINY MOAYJIh TpPEIHA3HAYECH JUIsl CHCTeMaTH3allud |
00001IeHNsT TPEIMETHOTO COJIEP)KaHUS W OIbITa JIEATEIbHOCTH, NPUOOPETEHHOTO
Opy W3YYEHUU BCEro Kypca GU3HKW, a TakXke [JIs TMOJATOTOBKHM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHY Mo (hU3HKE JJIsl 00YUaIOIIUXCsl, BRIOPABIINX 3TOT YUEOHBIN
peMeT.

[Ipy w3ydeHWH NAHHOTO MOMYJS PEATU3YIOTCS M CHUCTEMATHU3HPYIOTCS BHIBI
JESITEIbHOCTH, HAa OCHOBE KOTOPBIX OOECIeUMBACTCSA MOCTIDKEHUE MPEIMETHBIX U
MeTaIpeIMETHBIX TTAHUPYEMBIX pEe3ynbTaTOB oOy4eHwus, dopmupyercs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB HWCCIICIOBAHUS
SIBJICHUI MPUPOJIBI U TEXHUKU, OBJIAJICHHE YMEHUSIMU OOBSICHATH (DU3UUECKUE SIBIICHUS,
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IIPUMEHSIS TOJIyYEHHBIE 3HAHWs, pelaTb 3aJadd, B TOM 4YHCIE KA4YE€CTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATBHO ACATENBHOCTHBIN XapaKTeP JaHHOTO pa3/iena peajin3yercs 3a CUET
TOr0, YTO OOYYaIOIIMECS BBIMOIHSIOT 33/1aHUs, B KOTOPBIX UM IIpEAIaraeTcs:

Ha OCHOBE MOJIyUYE€HHBIX 3HAaHWN PACIIO3HABATh U HAYYHO OOBSICHITH (PU3UUECKHE
SIBJICHUS B OKPY’KAIOLIEN ITPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAyYHBIE METObI UCCIIEOBAHNS (DU3HUECKUX SIBICHUN, B TOM YHUCIIE
JUISI IPOBEPKH TMIIOTE3 U MOJIYyYEHUs TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh Hay4dHbIE OCHOBbI HanmOoJiee€ Ba)XKHBIX JOCTHKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HalpUMeEp, IPAKTHYECKOTO MCIIOJIb30BaHUS PA3JIMYHBIX HCTOYHHUKOB

PHEPrMM Ha OCHOBE 3aKOHA IPEBPAILCHHUS WU COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPTrUHu.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne (u3Mku Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs HAMPABICHO
Ha JIOCTMXKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX 00pPa30BATEIbHBIX
PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTe uszydeHuss UMK Ha YPOBHE OCHOBHOIO OOIIEro oOpa3zoBaHUs
y oOy4aronierocst 0yayT chopMUpOBaHbI CIEIYIOUTUE TNYHOCTHBIE PE3YyIbTaThl B YACTH:

1) naTpHOTHYECKOT0 BOCIIMTAHUS

IIPOSIBJICHUE HMHTEpPECa K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

LIEHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSM POCCUICKUX YUEHBIX-(U3UKOB;

2) rpa:KIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTh K AaKTUBHOMY Yy4YaCTUIO B OOCYXIEHHUU OOILECTBEHHO-3HAUYMMBIX
U DTUYECKUX TMpOOJIEeM, CBA3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JTOCTHKEHHI
bu3uKy;

OCO3HaHUE BAJKHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B J€ATEIbHOCTH YUEHOTO;

3)3cTeTH4eCKOro BOCIIMTAHHS:
BOCHPUSATHE OSCTETHUCCKUX KadeCcTB (HU3MUEeCKO HayKu: €€ TrapMOHUYHOI'O
MIOCTPOCHUS, CTPOT'OCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IECHHOCTH HAYYHOTO MIO3HAHHUS:

OCO3HaHWE LIEHHOCTU (PU3MYECKOM HAyKHW KAaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHEUILIEH COCTABIIAIOLIECH KYJIbTYPHI;

pa3BUTHE HAy4yHOW JIFOOO3HATENIBHOCTH, HHTEpeca K HCCIIEeI0BATEIbCKON
NEeATEIbHOCTH,

5) popmupoBaHusi KYJbTYPbI 310POBbSI H IMOLMOHAJIBLHOTO 0J1Ar0NOJyYHsI:
OCO3HaHWE IIEHHOCTH  Oe3omacHOro obOpa3a KHU3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TMpaBui 0€30MaCHOTO TMOBEJCHUSI HA TPAHCIIOPTE,
Ha JIOpOTax, C AJIEKTPUUECKUM U TEIUIOBBIM 000PYI0BAHUEM B JOMAIITHUX yCIIOBUSX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIEKCUH, MPU3HAHUE CBOETO IpaBa Ha OUIMOKY U
TaKOTO0 e MpaBa y APyroro 4ejioBeKa;

6) TpPya10BOIr0 BOCIMTAHMS:

AKTMBHOE YYacTU€ B PEIICHUU TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeNbHONM OpraHu3aldy, TOopojaa, Kpas) TEXHOJOTUYECKOM M COIUaTbHOM
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUC/Ee U (PU3NYECKUX 3HAHUM;

MHTEpEeC K MPaKTUUECKOMY U3YUEHHIO TPodeccuid, CBSI3aHHBIX C (PUUKOI;
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7) 3KOJIOTHY€CKOT0 BOCITUTAHUS:

OpUEHTAIMs HAa MPUMEHEHHUE (PU3NUECKUX 3HAHUU JJIsl PEIICHUs 3aJlad B 00J1acTh
OKpY>Karollen cpebl, INIAHUPOBAHUS MTOCTYIKOB U OLICHKHU UX BO3MOXHBIX MOCIEACTBUM
JUISL OKPY’KAIOIIEN CPEbI;

OCO3HaHMeE TII00ATILHOTO XapaKkTepa HKOJIOTHYECKUX MPOOJIeM U IMyTeH UX PEIICHUS;

8) amanTannu K N3MEHSIIUMCS YCI0BUSM COIUAJIBLHOI M IPUPOIHOI Cpeabl:

NOTPEOHOCTh BO B3aWMOJICHCTBUU IPHU BBITIOJHEHUU HCCIEAOBAHUN M MPOEKTOB
(bu3nYecKoil HaNPaBIEHHOCTH, OTKPHITOCT OMBITY U 3HAHUSAM JIPYTHUX;

MOBBILICHUE YPOBHS CBOCH KOMIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO JeSTeIbHOCTD;

NOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHUMA, B TOM Uncie GOpMYyTUPOBATD HIIEH,
MOHSTHUSA, TUTIOTE3bI 0 GPU3MUECKUX 0OBEKTAX U SBICHUSX;

OCO3HaHME JEePUIUTOB COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEM B 00JacTh
buzuky;

IUIAaHWPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHUM HOBBIX (PU3MYECKUX 3HAHUU;

CTpPEMJICHHE aHaJU3UPOBATh W BBIABIATH B3aMMOCBSA3M INPUPOIBI, OOIIECTBA U
KOHOMHUKH, B TOM YHUCJIE C UCTIOJIb30BaHNEM (PU3NUECKUX 3HAHUM,

OILICHKA CBOMX JIEHCTBUH C YUETOM BIMSHUS HAa OKPYKAIOIIYIO CPEMY, BOSMOXKHBIX
IJ1I00aJIbHBIX TOCIIEICTBUM.

METANIPEIMETHBIE PE3YJIbTATbBI

B pesynbTaTe ocBOEHMS MporpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanusi y  oOywatomierocs  OyayT  chOpMHpPOBaHBI  METaNpeIMETHBIE
pe3ynbTaThl, BKIIOYAIOIIME II03HABATENIbHBIE YHUBEpCAJIbHbIC YyueOHBbIC JCHCTBUA,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUeOHbIE IEHCTBYS, PETYJISTUBHBIC YHUBEPCAIbHbBIC
y4eOHbBIC ICHCTBUS.

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe NeCTBUS
Bba3oBble Jlornyeckue 1ecTBUs:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB (SIBICHUN);

YCTaHABIMBAaTh  CYIIECTBEHHBIM  TpPHU3HAK  KJIacCHU(PHKAIMK,  OCHOBAHUSA
JUTst 0000IIEHUS U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B pacCMaTpUBaeMbIX (haKkTax, TaHHBIX
¥ HaOJIOZCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHUSIM;

BBISIBJISITH IPUUUHHO-CJICICTBEHHBIC CBSI3U MPU M3yYeHUHN (DU3UUECKUX SBICHUHN U
MPOIIECCOB, JENaTh BBIBOJABI C WCIONB30BAHHEM JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJTFOYeHNUH, BBIIBUTATh TUTIOTE3BI O B3aUMOCBSI3AX (PU3NIECKUX BEITUYHH;

CaMOCTOSTENIbHO BBIOMpaTh CHOCOO penieHus: ydeOHOM Qu3nyeckod 3amadu
(cpaBHEHUE HECKOJBKUX BApUAHTOB PEIICHHUs, BEIOOp Hanbosee MoIX0SIIETo ¢ yU4ETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).
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Bba3oBble ucciienoBarTeLCKHeE 1eMCTBUSA:

WCIIOJB30BaTh BOMPOCHl KAk MCCIEAOBATEIbCKUI HHCTPYMEHT TO3HAHWS;

IPOBOJHUTH [0 CAMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil AKCIEPUMEHT, HEeOOJbIIOe HCCIeAOBaHHEe (DUINYECKOTO  SIBJICHUS;

OILICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh MH(OPMAIINIO, TOTYYEHHYIO B XOI€
WCCIIEIOBAHUSI UJTA HKCIIEPUMEHTA;

CaMOCTOSTEIbHO (OPMYIHPOBAaTh OOOOIIEHUST W BBIBOJBI IO PE3yJIbTaTaMm
MIPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MIPOTHO3MPOBATh BO3MOXHOE JajbHEHIee pa3BUTHE (DU3UICCKUX TIPOIECCOB,
a TaKXe BBIABUraTh NPEANONOKEHUS 00 UX Ppa3BUTUU B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pa6ora ¢ undopmanueii:

MPUMEHATh Pa3jIU4YHbIE METOJbl, HHCTPYMEHThl M 3alpochl MpU IIOHCKE
U 0TOOpe MHpOpPMALUU WM JAHHBIX C YUYETOM IpeNIOKEHHOW ydeOHOH (usmueckoi
3aJauu;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETHPOBATH  HUHPOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOSATENIbHO BBIOMpPAaTh ONTUMAIBHYIO (POpMY MpeACTaBIeHUs HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIIOKHBIMH CXEMaMH, AUarpaMMaMu, WHOMN
rpaduKoil 1 UX KOMOWHAIIUAMH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE yUeOHbIEe eiiCTBUS:

B XOJi¢ OOCYyXJeHus ydyeOHOTro maTepuaia, pe3yibTaToB JTa0OpaTOPHBIX PadboOT
U TIPOEKTOB 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYK/IaeMOW TEeMbl U BBICKA3bIBATh
UeH, HalleJICHHbIE Ha pelIeHHe 3aJadyd W TOJJepKaHhe OJaroxenareaIbHOCTH
OOIIICHHS;

COTIOCTABJIATh CBOU CYXKIEHHUS C CYXKACHUAMU JPYIHMX YYaCTHHKOB JWajora,
0OHapyKUBaTh Pa3IMUNE U CXOJICTBO MO3UITHUIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHHIX U MUCHbMEHHBIX TEKCTAX;

nyOJUYHO TPEACTABIATH PE3YJNbTAThl BBIMOJHEHHOTO (U3MUECKOTO0 OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA).

MOHMMATD U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUyaIbHOU PabOThHI
IPU pEeUICHUU KOHKPETHOM (pU3HUeCKOr MPoOIeMBI;

MPUHUMATh II€JIM COBMECTHOM JAESTEIBHOCTH, OPTaHU30BBIBATH JEHCTBUS TIO €€
JOCTHKEHHIO: PaCIpeslesTh PO, 00CYX AAaTh MPOLECCHl U PE3ylbTaThl COBMECTHOM
paboThI, 06001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;

BBITIOJIHSITh CBOIO YacTh pabOThI, JOCTUTAsI KAY€CTBEHHOTO PE3yJIbTaTa Mo CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMU KOMAH]IbI;

OIICHMBAaTh KauyeCTBO CBOEro BKIaJa B OOMHUNA TPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENIEHO CPOPMYITHMPOBAHHBIM YUaCTHUKAMHU B3aMMOCHCTBHSI.
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PerynsitTuBHble YHUBepCcaJbHbIE y4eOHbIE AeilCTBHUS
Camoopranu3anus:

BBISIBIIATh MPOOJIEMbI B JKM3HEHHBIX W YyYEOHBIX CHUTYyaIUsAX, TPEOYIOMHX
JUTsl petieHust (GU3NYECKUX 3HAHUM;

OPUEHTUPOBATHCA B PA3IMYHBIX MOJXO0AaX MPUHATUS PEHICHUN (MHIUBUIYAIbHOE,
MPUHATHE PEILICHUS B TPYIIIIE, IPUHITUE PEIICHUHN TPYIIION);

CaMOCTOSTENIbHO COCTABJISITh QITOPUTM pelieHus: GU3ndeckoi 3a1auu WiK MiaHa
UCCJIEIOBAHUS C YYETOM MMEIONIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTHPOBATh NPeJiaraeMble BApUaHThI PEILICHUM;

JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, JMOIIUOHAILHbI HHTEJVIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYaIlMH U MpeJjiaraTh MiaH €€ U3MEHEHUS;

OOBSICHATh TMPUYUHBI JOCTHKEHUS (HEAOCTHXKEHUS) PE3yJIbTaTOB JEATECIHbHOCTH,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIIBHOCTh (B TOM 4YHCIE€ B XOJ BBINOJHEHHUS
(bU3MYEeCKOro HCCIENOBAaHUSI WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB,
WU3MEHUBIIMXCS CUTYyaIlui, yCTAaHOBJIECHHBIX OIMOOK, BOSHUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTA LICJIU U YCIIOBUSIM.

CTaBUTh ce0sd Ha MECTO JAPYroro 4ejoBeKa B XOJ€ clopa WIH AUCKYCCHH
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro.

IpU3HABaTh CBOE NPABO HA OIIMOKY NPH pelieHuH (PU3NYECKUX 3a7ad WA
B YTBEPIKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE e MPaBo JPYroro.

HPEIMETHBIE PE3YJIbTATDBI

K koHiy oOyuenuss B 7 kJjacce TNpeaMeTHBbIC pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHATHUS: (PU3WYECKUEe W XHUMHUYECKHE SIBIICHUS, HaOIIOJCHUE,
OKCIIEPUMEHT, MOJIEb, TUIOTE3a, €IWHUIIBI (PU3NYECKUX BEIUYHH, aTOM, MOJIEKYJIa,
arperatHble COCTOSIHUS BellecTBa (TBEpHOE, KHUIKOE, ra3000pa3HOE), MEXaHUYECKOE
NBIDKEHUWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSAMOJMHEHHOE),  TpaeKTOpus,
paBHOJEHCTBYIOIIAs cwi, jAeopmarus (ympyras, IUIacTHUecKasl), HEBECOMOCTb,
coO0UIaOUIUECS COCY/IbI;

paznmuuath sBieHUsS (Aud@ys3us, TErIoBoe ABMIKEHHE YaCcTHI[ BEIIECTBA,
paBHOMEPHOE JBW)XCHHUE, HEPABHOMEPHOE JIBIDKCHHE, WHEPIIHS, B3aUMOJICHCTBUE TET,
paBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOW OCBIO BpAIlCHUA, IEpefada JIaBJICHUS
TBEPIABIMHM TEJIaMH, XUIAKOCTIMHU M Ta3aMH, aTMOC(hEpHOE IaBJCHUE, IJIaBaHUE TEII,
MPEBPAIICHUS] MEXaHUYECKOW HSHEPryuu) MO OMHCAHUI0 MX XapaKTePHBIX CBOWMCTB U
Ha OCHOBE OIBITOB, IGMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBICHHUE;

pacmo3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUYECKHUX SBICHUH B OKPYKAIOIIEM
MUpE, B TOM Uncie (PU3UUECKHE SIBJICHUS B IPUPOJIC: IPUMEPHI ABMXKCHUS C PA3TUIHBIMU
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CKOpPOCTSIMH B KMBOW M HEXUBOW IMPUPOJAE, NECUCTBUE CHIIBI TPEHHUS B MPUPOJAE U
TEXHHUKE, BIUSHHE aTMOC(EpHOro IaBICHHUS Ha XUBOW OpraHHW3M, IUIaBaHHE pbIO,
phlYark B TeJIe YEJIOBEKA, MPHU 3TOM MEPEBOJUTH MPAKTHUYECKYIO 337ady B y4eOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;

ONUCHIBATh HU3YyYEHHBIE CBOWCTBA Ted M (UINYECKUE SIBICHUS, HCHOJIB3Ys
dbusznueckue BeMMYMHBI (Macca, 00bEM, TUIOTHOCTh BEILIECTBA, BpEeMsl, MyTh, CKOPOCTH,
CpeaHsisi CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTHU, BEC TEJa, CHJIA TPEHUS, JaBJICHUE
(TBEpOTO TENa, KUAKOCTH, ra3a), BbITAJIKMBAIOUIAs CHJIA, MEXaHW4eckas paloTa,
MOIIHOCTb, TUIEYO CHJIbI, MOMEHT CHJIbI, KOA(D@PUIMEHT TMOJE3HOTO JEUCTBUS
MEXaHU3MOB, KMHETUYECKAasl U NOTEHLHMAJIbHASI SHEPIHsi), NP ONUCAHWUU MPABUIBHO
TpPakToOBaTh (U3HUUYECKUN CMBICI UCIIONB3YEMBIX BEJIMYUH, UX 0003HAUYEHUS U €IUHUIIBI
bu3MYEeCKUX BEJIUYMH, HAXOAUTh (GOPMYJbl, CBS3bIBAIOIIME JAHHYIO (PU3HUYECKYIO
BEJIMYUHY C JIPYTMMU BEIUYMHAMH, CTPOUTHh TpaUKd H3YHYEHHBIX 3aBUCHMOCTEHN
(¢u3nYECKUX BEINYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHMSI U IPOLIECCHI, UCHOJB3YS
IpaBWia CIIOKEHUs cui (BIOJb OJHOW mpsiMoi), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, mpaBuiIo paBHOBECHS pbryara (0J10Ka), «30710TO€ MPABUII0» MEXaHUKHU, 3aKOH
COXpaHEHUsI MEXAaHWYECKOM HPHEPruu, MpU 3TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3aIIMCHIBATh €70 MaTEMaTUYECKOE BBIPAKECHHUE,

OOBACHATH (PU3UYECKUE SBIICHHS, MPOLECCHl W CBOWCTBA TEJI, B TOM YHCIE H
B KOHTEKCTE€ CHUTyallud [PAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTh OOBACHEHHE M3 1—2 JIOTMYECKHX IIaroB
¢ onopoi Ha 1—2 u3y4eHHBIX CBOMCTBA (PU3UUECKUX SBJICHUM, PU3HMUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3a1ayu B 1—2 AEUCTBUS, KCHONB3YS 3aKOHBI U (OPMYIIbL,
CBSI3BIBAIOILME (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/]a4M 3alUChIBATh
KpaTKO€ YCIJIOBUE, MOJCTaBIATh (PU3MUECKHE BEIUYMHBI B (HOPMYJBI M MPOBOAUTH
pacy€Thl, HAXOAUTH CIIPABOYHBIE JaHHbIE, HEOOXOUMBIE JJI pEeLIECHUs 3a7a4, OLIEHUBATh
PEATUCTUYHOCTD MOJIyYeHHON (DU3UYECKOM BETMUUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh HPU MOMOUIM (PUIUUECKUX
METOJOB, B OIKMCAaHWUU WCCIIEOBAHUS BBIICIATH MPOBEPIEMOE IPEATIOIOKEHNE
(runotesy), pa3nuyaTh U UHTEPIPETUPOBATH MOJIYUYEHHBIN pe3yIbTaT, HAXOAUThH OIMIMOKU
B XOJI€ OIIBITA, JENaTh BBIBOJBI IO €T0 PE3yJIbTaTaM;

MPOBOJIUTH OMBITHl MO HAOMIOACHUIO (DU3WYECKUX SBICHUNU WU (DU3NIECKUX
CBOMCTB TeJ: (JOPMYIUPOBATH MPOBEPSIEMbIE MPEANONIOKEHNS, COOUPATh YCTAaHOBKY
U3 TIPEJI0KEHHOT0 000PYI0BaHUs, 3aMUCHIBATH XOJ1 OMBITA U (POPMYIHPOBATH BHIBOJIbL;

BBITIOJHSATH NMPSMbIE U3MEPEHUSI PACCTOSTHUS, BPEMEHH, MacChl TeJia, 00bEMa, CHIIBI
U TEMIEpaTypbl C UCMOIb30BaHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHusi prUOOPOB C yUETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (DU3NUECKOUN BEIUUMUHBI OT JAPYTron
C UCIOJIb30BaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO ABUKYIIETOCS
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TeJla OT BPEMEHM JBUKECHHMS TE€Jla, CUJIbl TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEI M HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOMIATU
CONPUKOCHOBEHUSI TEJ, CUJIbI YOPYTrOCTU OT YJUIMHEHUSI MPY>KUHbBI, BHITAIKUBAIOLIEH
CUIbl OT 00bEMa MOTPYKEHHOM YacTH Tella MU OT IUIOTHOCTH SKHJAKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH TeJIa, OT MIYyOHHBI, HA KOTOPYIO MOTPYAKEHO TEJO0, YCIOBUIA
IUIaBaHUs TeJ, YCJIOBUM paBHOBECHS phluara M OJIOKOB, y4acTBOBAaTh B IJIAHUPOBAHUU
y4eOHOI0 HCCIEIOBaHUsA, COOMpaTh YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIEIys
MPEMIOKCHHOMY  IUIaHy, (HUKCHpOBaTh pe3yiabTaThl IMOJYYCHHOW 3aBUCUMOCTH
bu3MUecKuX BETUYUH B BUJE MPEIJIOKEHHBIX TAOIUI] U TrpadUKOB, AENaTh BBIBOJbI
1O pe3yJibTaTaM UCCIICIOBAHMUS;

MIPOBOJIUTh KOCBEHHBIC M3MEpPEHUS (U3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOTO Tella, CUja TPEHUSI CKOJIBKECHUS, JIaBJICHUE BO3/IyXa,
BBITAJIKMBAIOIIAS CUJIa, ACHCTBYIOIIAs Ha MOTPYKEHHOE B )KUIAKOCTH TEJO, KOIPDHUIIUEHT
MOJIE3HOTO JACHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEII0KEHHOU MHCTPYKILIUU: TIPU
BBITIOJIHEHUU HM3MEPEHUN COOMpaTh JKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYHCIATH
3HAYEHUE UCKOMOU BEJIUYUHBI;

coONI01aTh MpaBWJIa TEXHUKU OE€30MaCHOCTH IMpu padore ¢ J1adopaToOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPHUHIUIIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, AUHAMOMETP, COOOIIAIOIIUECS COCYbI, OapOMETp, phluar, MOJABUKHBIN U
HETOIBM)XHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTEepU30BaTh TPUHIIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OMOPOM Ha MX OmHucaHus (B TOM 4YHWCIIE: MOJALIMIIHHUKUA, YCTPOMCTBO
BOJIONIPOBOJIa, TUIPABIMYECKUN TPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), WCIOJb3ys 3HAHHWS O CBOMCTBAX (DU3MYECKUX SIBICHUN M HEOOXOIUMBIC
dbu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TIPUMEPHl (HAXOAUTh HMH(POPMALUIO O TMpPUMEpPax) MPAKTUUECKOrO
UCIIOJIb30BaHUsl (PU3NYECKHX 3HAHUW B TIOBCEIHEBHOW >KM3HHM JUIisl oOecreueHus
O0e3omacHOCTH Mpu OOpalleHMH C NpuOOpaMU U TEXHUYECKMMHU YCTPONCTBAMH,
COXpaHEHUS 37J0POBbS M COOTIOACHHS HOPM DKOJIOTHYECKOTO IMOBEICHUSI B OKPYKAIOIIEH
cpeng;

OCYILIECTBIISITh OTOOP MCTOYHMKOB HMHQopMariuu B MHTEpHETE B COOTBETCTBUU
C 33JIaHHBIM OMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH MHPOPMAIIUIO, KOTOpasl SIBISETCS MPOTHUBOPEUUBOM
WM MOYKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh TPU  BBIMOJHEHUM Y4YEOHBIX 3aJaHUi  HAyYHO-TIOMYJISPHYIO
auTepatypy (DU3UUECKOTO COJCpKaHMs, CIPaBOYHBIC MaTepHalbl, PECypChl CETH
WuTepHer, BruageTh mnpuéMaMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKHUE MUChbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
2-3 WCTOYHUKOB HMH(pOpMANHUKU (PU3NYECKOTO COAEPNKAHUSA, B TOM YHCIE MyOIUIHO
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nenaTh KpaTKhe COOOIIEHUS O pe3yibTaTaX MPOEKTOB WM YYEOHBIX HMCCIIECIOBaHUM,
IIPU 3TOM I'PAMOTHO MCIOJIb30BATh M3YYEHHBIM MOHATUHHBIA anmapaT Kypca (pU3HKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTAIINEH;

IIPY BBITTOJIHEHUH YYEOHBIX MPOCKTOB U UCCIIEAOBAHUM pacipenensiTh 00I3aHHOCTH
B IpyMIIE B COOTBETCTBUU C TIOCTABJICHHBIMU 33/la4aMU, CICAUTH 32 BHITTOJIHEHUEM I1JIaHa
JNEUCTBUM, aJIeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ B JIE€ATEIbHOCTh TPYIIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K koHiy oOyuenus B 8 kJjacce mnpeamMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHU:

MCIIOJIB30BaTh MOHATHUS: Macca U pa3Mephbl MOJIEKYJI, TEMJIOBOE JIBMXKEHUE aTOMOB U
MOJIEKYJI, arperaTHble€ COCTOSIHMSI BEIIECTBA, KPUCTAJUIMYECKHEe U aMopdHBIe Tea,
HACBIIIEHHBIN U HEHACHIIEHHBIN Tap, BIAXHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHSS

SHEPrusl, TEIIOBOW JABUTATENb, SJIEMEHTAPHBINA JJICKTPUUYECKHUUN 3apsill, JIEKTPUUECKOE
1oJie, MPOBOJHUKH U IUAJICKTPUKH, IOCTOSHHBINA SJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
pasznuyaTh sBJICHUS (TETIOBOE pACIIMPEHUE U CKaThe, TEIIonepeaayda, TernioBoe
paBHOBECHE, CMAauMBaHUE, KaNWJUISIPHbIE SBJICHHS, WCIAPEHUE, KOHJICHCAIIMS,
IJIaBJICHUE, KpUCTaJUTH3aLUs (oTBepaeBaHue), KHUIICHUE, TerJionepeaaya
(TeTIONpPOBOTHOCTh, KOHBEKIIMS, M3Ty4YEHHUE), DJIEKTpHU3aIUsl TeJ, B3aUMOJICHCTBUE
3apsiiOB, JCUCTBUSI JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHUE, B3aUMOJCHCTBHE
MarHuTOB, JAEHCTBHE MArHUTHOTO IOJs HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
UHIYKIUSA) 10 ONHCAHUI0O HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (U3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE M3YyUYEHHBIX (DU3NYECKUX SIBJICHUN B OKPYKArOIIEM
MHUpE, B TOM 4YHClIe (PU3NYECKHUE SIBJICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSKEHUE U
KaOWUISIPHBIE SIBJIEHUS B NPUPOJE, KpPUCTALIBI B mpupone, uznydenne CoriHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHEs, CHeEra,
IIEKTPUUECKUE SIBIICHUS B aTMOCHepe, JIEKTPUUECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3eMiiu, apeid MoITrOCOB, PO MATHUTHOTO TOJIS JUIs KU3HUA Ha 3emiie, MOJIspHOe
CUSHUE, TPU OTOM TIEPEBOJAUTH MPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIJICISATH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3NYECKUX SBICHUN;

OMHCHIBATh W3YYCHHBIC CBOMCTBA TeN W (PU3MYECKHE SIBICHUSA, WCIOIb3Ys
dbu3nueckue BEIWYUHBI (TeMIeparypa, BHYTPEHHSS SHEPTHs, KOJIMYECTBO TETUIOTHI,
yJelbHasl TEINIOEMKOCTh BEIECTBA, YAEIbHAS TEIUIOTA IJIABJICHUS, yAElIbHAsI TEIUIOTa
napooOpa3oBaHusl, ynelbHAas TEIUIOTa CTOPaHHS TOIUIMBA, KOI(POUIIUEHT IOJIE3HOTO
JICUCTBHSI TEIUIOBOM MAIIWHBI, OTHOCUTENIbHAS BIJIAXKHOCTb BO3/1yXa, JJIEKTPUYECKUU
3apsiji, CUjia TOKa, DJIEKTPUUYECKOE HANPSKEHUE, COMNPOTUBJIEHUE MMPOBOJHUKA, YIEIbHOE
COTIPOTUBIICHUE BEIIECTBA, pad0Ta U MOIIHOCTH JIEKTPUUYECKOTO TOKA), IPU OMHCAHUU
MPaBUJIBLHO TPAKTOBATh (PU3MUECKUI CMBICT MCIOIB3YEMbIX BEITUYWH, 0003HAUYCHUS U
CAUHUIBI (U3UYECKUX BEJIMYWH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO
GU3NYECKYI0 BEIWYUHY C JPYTMMH BEIWYUHAMH, CTPOUTH TpadUKH HW3YYEHHBIX
3aBUCUMOCTEN (U3HUECKUX BEJINYUH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHMSI U IPOLIECCHI, UCIOJB3YS
OCHOBHBIE€ TIOJIOXKEHHUSI MOJIEKYJISPHO-KMHETUYECKOM TEOPUH CTPOEHHUS BELIECTBA,
IPUHIUI CYNEPIIO3UIIMH T0JIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3aps/a,
3akoH OMa s ydacTka nenu, 3akoH JDkoyins—JIeHna, 3aKOH COXpaHEHHUs SHEPIHH,
IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MaTEMaTHUECKOE
BBIPA)KEHUE;

OOBSACHATH (PU3UUECKHE MPOIECChl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallUl  IPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX IIAroB ¢ onopou Ha 1-2
U3YYEHHBIX  CBOMCTBa  (DM3MUECKHUX  SIBICHUH, (PU3NYECKUX  3aKOHOB  WIH
3aKOHOMEPHOCTEN;

pemiaTh pacu€THbIE 3a1ayu B 2—3 ACUCTBUS, WCIONB3YS 3aKOHBI M (POPMYIIbL,
CBS3BIBAIOIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33]]a4l 3alHUChIBATh
KpaTKOE€ YCJIOBHE, BBISABJISATh HEIOCTATOK JAHHBIX JUIsl PEIICHUs 3aJauyd, BbIOUpATh
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE /TSl €€ PEIIEeHNUs, IPOBOIUTh PACUETH U CPABHUBATh
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacno3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PEUIUTh NPH MOMOIIM (PU3HYECKHX
METO/IOB,  HCIIOJIb3ysl  ONKMCAHME  MCCIECNOBAaHUSA,  BBUACIATH  IPOBEPSEMOE
NPEANOJIOKEHNE, OLICHUBATh MPABWIBHOCTh IMOpSIKA MPOBEICHUS HCCIEAOBAHMS,
JieaTh BbIBOIBI,

OPOBOJUTH ONBITHI 1O HAOMIOACHUIO (U3WYECKUX SBICHUM WU (U3HUECKUX
CBOMCTB TeJ (KanWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTb JABJIEHUSI BO3/lyXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTH ITPOLIECCA OCTBIBAHMS W HAIPEBAHMS IPU U3TYyYEHUU OT I[BETa
u3Nlydaome  (morjomarmied)  MOBEpXHOCTH,  CKOPOCTh — MCHApeHHs  BOJbI
OT TEeMHepaTrypbl XUAKOCTH M IUIOU[AAM €€ TOBEPXHOCTH, JJEKTpU3alUUs Tel U
B3aUMOJICUCTBUE AIIEKTPUUECKUX 3apsiioB, B3aHUMOJECHCTBHE IMOCTOSHHBIX MarHuTOB,
BU3YyaJIM3allisl MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, ACHCTBUS MarHUTHOTO MOJIS
Ha MPOBOJAHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHWTA, CBOWCTBA 3JEKTPOJBHUIaTENsS
MOCTOSTHHOTO TOKa): (opMynupoBaTh MpOBEpsieMble MPEAMNONOXKEHHs, COOUpaTh
YCTaHOBKY U3 MPEIJI0KEHHOTO 000PYI0BaHUS, OMUCHIBATH X0/ ONbITa U (POPMYITUPOBATH
BBIBO/IbI;

BBINIOJIHATHh TpPSMbIE HW3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIbHOW BIIAXKHOCTH
BO3/lyXa, CWJbl TOKAa, HANPSDKEHHUs C HCIOJb30BAHWEM aHAJOrOBBIX MPUOOPOB H
JaTYNKOB (PU3NYECKUX BEJIWYMH, CPAaBHHUBATH pE3YJIbTaThl H3MEPEHHH C Y4ETOM
3a7laHHOM aOCOJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJHOW (hPM3UUECKON BEJIMYHHBI OT IPYTOM
C HUCIOJIb30BAaHUEM MPSAMBIX HW3MEPEHHMI (3aBUCHMOCTH CONPOTUBIIECHUS IMPOBOJHUKA
OT €ro JUIMHBI, IUTOIIA/IA [TONIEPEYHOT0 CEYEHUS U YAEIBHOIO CONIPOTUBIICHHUS BEIIECTBA
IIPOBOJHUKA, CHJIBI TOKA, UAYLIETO Yepe3 NPOBOJHUK, OT HAPSKEHUS HAa TPOBOJIHUKE,
WCCJIEIOBAHNUE IIOCJENA0BATEIBHOIO W NApaJUIEIbHOIO COECIUHEHUN IPOBOJHUKOB):
IUTAHUPOBATh MCCIIEJOBAHUE, COOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHUS, CIELys
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MPEIJIOKEHHOMY I1J1aHy, (PMKCUPOBATHh PE3yJIbTAThI MOIYYEHHON 3aBUCUMOCTH B BHJIE
Tabnuil 1 rpauKOB, ACJIaTh BHIBOJBI IO PE3yJIbTaTaM UCCICIOBAHNS;

IIPOBOJUTH KOCBEHHbIE U3MEpPEHUs HU3HUECKUX BEIMUYUH (yAC/IbHAS TEIIOEMKOCTh
BEIIECTBA, COMPOTHUBJICHUE MPOBOJHHUKA, pad0Ta W MOIIHOCTH JJECKTPUIECKOTO TOKA):
IJIAHUPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYI0 YCTAHOBKY, ClIeIys
MPEJI0KEHHOW UHCTPYKIIMU, U BEIYUCIISITH 3HAUCHUE BEJTUYUHBI;

coOI0IaTh TpaBWJIa TEXHUKH OE30MacHOCTH TpH padboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OMOpPOM HA HUX omucaHusi (B TOM YHCIE: CUCTeMa OTOIUICHHS JOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMmepMETpP, BOJBTMETP, CUETUUK AICKTPUUYECKOU
SHEPIUM, DJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTEIbHbIC AJIEKTPOIPUOOPHI
(mpuMepsbl), DJIEKTPUYECKUE MPEAOXPAHUTENIU, IJICKTPOMArHUT, DJIEKTPOIBUTATEIIb
MOCTOSTHHOTO TOKAa), HCHOJIb3ysl 3HAaHMUS O CBOMCTBaX (UBUYECKUX SIBICHUN U
He0OXoauMblIe (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOMCTBA M H3MEPUTEIbHBIE MPHUOOPHI
M0 CXE€MaM U CXEMaTHYHBIM PUCYHKaM (SKMJIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETP, JIBUTaTeIh BHYTPEHHErO CTOpaHMs, DJIEKTPOCKOI, PEOCTaT), COCTAaBJISATh
CXEMBbI AJIEKTPUUYECKUX LENEN C TMOCIEI0BATENbHBIM U MapaJyIEIbHBIM COCIHMHEHUEM
AJIIEMEHTOB, pa3iinyasi yCIOBHBIE 0003HAYCHUS DJIIEMEHTOB AJICKTPUUECKUX IIETICH;

OPUBOJIUTH TMPUMEPHl (HAXOAUTh HMHGOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsI (U3MYECKMX 3HAHWM B TOBCEAHEBHOW KU3HU Mg oOecreueHus
0€30MacHOCTH IpY OOpAIICHUH ¢ MPUOOPAMU U TEXHUUECKUMU YCTPOUCTBAMU, COXPAHEHHUS
3JI0POBBSI U COOJIIOICHHSI HOPM 3KOJIOTUYECKOTO TIOBEICHUSI B OKPYIKAIOIIEH cpelie;

OCYIIECTBJIATh MOUCK HH(poOpMmainuu ¢uznueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE MMEIOIIMXCS 3HAHWU M MYTEM CPABHEHUS JOMOJHUTEIIbHBIX MCTOYHUKOB
BBIICNISATh MH(OpMAIuio, KOTopas SBISETCS MPOTUBOPEYMBON WU MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIOJIb30BaTh TMPU BBHIMIOJHEHWU Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
IUTEPaTypy (GU3HUYECKOTO COJEp)KaHMsI, CIPABOYHBIE MaTEpHUallbl, PECYpPChl CETU
WuTepHer, BiuajgeTh mnpuéMaMu KOHCIIEKTHPOBAHUA TEKCTa, IMPeoOpa3zoBaHUs
nH(pOpMaIKU U3 OHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M KPATKHUE YCTHBIE COOOIIECHHs, 00001as
uH(OPMAITUIO U3 HECKOJIBKUX HMCTOYHUKOB (DU3MYECKOTO COACP)KAHWSA, B TOM YHCIIE
nyOJUYHO  TPENCTaBISATH  pe3yJAbTaThl  MPOCKTHOM  WJIM  HMCCIENOBATEIhCKON
JEATEeIIbHOCTH, MPU 3TOM IPaMOTHO HMCIOJIb30BATh MU3YYEHHBIN MOHSATUWHBIA ammapar
Kypca (pU3HMKH, COMPOBOKATH BBICTYIUICHUE MTPE3CHTAIIUCH;

MIPU BBHITIOJIHEHUU YYEOHBIX MPOCKTOB M HUCCIENOBAHUNA (PU3MUECKHUX IMPOIIECCOB
pacnpenensaTh 00sS3aHHOCTU B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMHU 3a/ladyaMH,
CIEAUTh 3a BBHINOJHEHUEM IIJJaHa JACHCTBHUM M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO
OIICHMBaTh  COOCTBEHHBIM BKJIAM B  JCATENBHOCTH  TPYNIBI,  BBICTPAWBaTh
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.
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K koHny oOyueHuss B 9 kijacce mnpeameTHble pe3ysbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCSI YMEHUI:

HCIIONB30BaTh IOHATHS: CHCTEMA OTCYETA, MATEpPUAIbHAs TOYKA, TPACKTOPUS,
OTHOCHUTEIILHOCTh MEXaHUYECKOTO JBIKEHUS, AedopMmarus (ympyras, IiacTH4ecKas),
TPEHHUE, IEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTD U IEPETPY3KH, LIEHTP TSKECTH,
aOCOJIIOTHO TBEPJIOE TEJO, LEHTP TSHKECTH TBEPJOrO TeJld, pAaBHOBECHE, MEXAHUUYECKUE
KOJIeOaHMsI U BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHbIEC BOJIHBI, IITKaJa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AAIIBHO30PKOCTD, CIIEKTPBI UCITYCKaHUS
¥ TIOTJIOIIEHHS, anb(a-, 6eTa- 1 raMMa-u3Iy4eHUs, U30TOIIbI, AepPHAsS SHEPTETHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE JIBUXKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOAHOE Ma/ieHue Tell, pPABHOMEPHOE
JIBW)KCHUE TI0 OKPYXKHOCTH, B3aUMOJEHCTBUE TEJN, PEAKTUBHOE [IBHXKCHHUE,
Kosie0aTebHOE JBM)KEHHME (3aTyXarollMe M BbIHYXJCHHbIE KojeOaHUs), pPE30HAaHC,
BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKA, IPSAMOJIIMHENHOE PACIIPOCTPAHEHUE, OTPAKECHHE
U [IPEJIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3iokKeHUe OeIoro cBera
B CIIEKTP M CJOXKECHHE CHEKTPAJIBHBIX IIBETOB, JUCIEPCUS CBETA, E€CTECTBEHHAs
PaAMOAKTUBHOCTh, BO3HUKHOBEHHUE JTMHENYATOIO CIIEKTPA U3ITYUEHUS) IO ONMKUCAHUIO UX
XapaKTEpPHBIX CBOWCTB M HA OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE
SIBJIICHHE;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SIBJICHUIN B OKPYKAIOIIIEM MUPE
(B TOM yucie (pU3nYeCKUe SIBJICHUS B IPUPOJE: MPUIUBBI U OTJIMBBI, IBHKEHHUE TIJIAHET
CoOnHEYHON CUCTEMBI, PEAKTUBHOE JABWKEHHUE KUBBIX OPraHU3MOB, BOCIIPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMIICTPSICEHHE, CEUCMHUYECKUE BOJHBI, I[yHAMH, 3XO, LBETa Tell,
ONTHUYECKUE  SBJIEHUS B  MpUPOJE, OHMOJOTMYECKOe  JEHCTBHE  BUIUMOTO,
yJIbTPa(HOIETOBOTO U PEHTICHOBCKOTO M3JIIyYCHUH, €CTECTBEHHBIH PpaMOAKTUBHBIN
¢$hoH, KOCMHYECKHE JTyUd, paIMOAKTUBHOE U3IIyYCHHE MPUPOTHBIX MUHEPAJIOB, ACHCTBUE
PAaAMOAKTUBHBIX HW3JIYYEHU Ha OpraHu3M 4eloBeKa), MpU 3TOM NEPEeBOJIUTH
MPAKTUYECKYIO 3a/1adyy B y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKH)
(bU3NYECKUX SBJICHHI;

OMKCHIBATh W3YYCHHBIC CBOMCTBA TeN W (PU3UUYECKHE SIBIICHUSA, HCIOIb3Ys
dbu3nueckue BEIMYMHBI (CPEAHsSS M MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM
JIBU)KCHUM, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIJoBas CKOPOCTb, CWJIA TPEHHUs, CHJA
YIPYTrOCTH, CUJla TSXKECTH, YCKOPEHHE CBOOOIHOIO MajeHMsI, BEC Teja, UMITYJIbC Telna,
UMITYJIbC CUJIBI, ME€XaHW4Yeckass padoTa MU MOIIHOCTb, MOTEHUHMAJIbHAS DHEPTUs Tela,
MOAHATOTO HaJ IMOBEPXHOCTHIO 3€MJIM, NOTEHUMAJIbHASI DHEPIUs CKATOW NPYKUHBI,
KMHETHYECKasl SHEPTHUs, TIOJTHAS MEXaHWYECKasi JHEPTHs, IEPHUOJT U YacTOTa KOJeOaHmi,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, ITOKA3aTellb
MPEJIOMJICHUST CPEJbl), MPU OMHCAHWHM TPABWIBHO TPAKTOBATh (DM3UUYECKUA CMBICIH
WCIIOJIb3YEMbIX BEIMYMH, 0003HAUCHUS M €IUHUIIBI (PU3MYECKUX BEIMYMH, HAXOJUTh
(bopMyIIbl, CBSA3BIBAIOUIME JTaHHYIO (U3MYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMU,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

26



denepanbHas paboyvas mporpamma | duszuka. 7—9 xiraccel (6a30BbINH YPOBEHbD)

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3MUECKHE SBJICHHUS U IPOLIECCHI, UCIONb3YS
3aKOH COXPAHEHMs 3HEPrUH, 3aKOH BCEMHPHOI'O TATOTEHHSI, MPUHLHUII CYyNEPIO3HIINH
CWJI, TPUHIMUI OTHOCUTENIBbHOCTH ['ammies, 3axkoHbl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUSI U MIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiI0BOTO
M MaccoBOTO YHCENl NpPH SACPHBIX pEaKUHsIX, IOpU 3TOM JaBaTh CJIOBECHYIO
(GbopMyITMPOBKY 3aKOHA U 3alIMCHIBATh €T0 MATEMATHUECKOE BBIPAKCHHUE;

OOBACHATH (PU3MYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMil  NpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATh  NPUYUHHO-
CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ ONOpoil Ha 2—3
U3YYEHHBIX  CBOMCTBA  (DU3MYECKUX  SIBJICHUM, (PU3MYECKHX  3aKOHOB  WIIU
3aKOHOMEPHOCTEN;

pemath pacu€THbie 3a7aud (OMHUpAIOUIMECS Ha CUCTeMy U3 2—3 ypaBHEHUN),
UCIOJIB3YSl 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLINE (PU3NUYECKHE BEIUYMHBI: HAa OCHOBE
aHanM3a yCJIOBUA 3aJa4yd 3allMChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJIOCTAIOIINE WU
U30BITOYHbIE JAHHBIE, BHIOMpPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAUMBIE IJI PELICHUs,
IPOBOJUTD PACUYETHI U OLICHUBATH PEATUCTUYHOCTD MOTYYEHHOTO 3HaYeHUs! (PU3NUeCcKOn
BEJIMYHHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PEUIUTh NPH MOMOIIM (PU3HYECKHX
METO/OB,  HWCIIOJNb3ys  ONMCAHUE  MCCIEIOBAaHUSA,  BBIICIATH  IPOBEPSEMOE
IPEAINOJIOKEHNE, OLICHUBATh IPABWIBHOCTh IIOpPSIKA TNPOBEICHUS HCCIEAOBAHMS,
JieaTh BbIBOJIbI, HHTEPIPETUPOBATH PE3YJIbTATHI HAOJIIOJCHHUM U OIBITOB;

MPOBOJIUTH ONBITHl MO HAOMIONECHUIO (U3UYECKUX SIBJICHUNA WM (PU3NYECKHUX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBUCHMOCTD Tepro/ia KoieOaHui Npy>KMHHOTO MasiTHUKA OT MaccChl rpy3a U xKECTKOCTU
OpYXKUHBl M HE3aBUCHUMOCTh OT AaMIUIMTYJbl MaJblX KoJIeOaHWM, NpPSIMOIMHEHHOE
pacnpocTpaHEHUE CBETa, pa3joKeHHWe OENoro CBeTa B CHEKTP, M3yYE€HHUE CBOWCTB
M300pKEHUS B TUIOCKOM 3€pKajie M CBOMCTB M300pa)K€HUs MpeaMeTa B coOMparoiei
JMH3€, HAOII0ICHUE CIUIOIIHBIX U JTMHEHUaThIX CIEKTPOB M3JIYUYECHHUS): CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY M3 M30BITOYHOTO HaOOpa 000py0BaHUs, OUCHIBATH XOJI OIbITa U
€ro pe3ynbTathl, (POPMYIHPOBATH BHIBOJBL;

MIPOBOJIUTH MIPU HEOOXOJUMOCTH CEPHUIO MPSMBIX U3MEPEHU, ONpenessis CpeaHee
3HaYCHUE U3MepsieMol BenudyuHbl ((POKycHOE paccTosiHue CcoOuparoniel JIMH3bI),
000CHOBBIBAThH BEIOOP crIoc00a u3MepeHus (M3MEPUTETHLHOTO MpUOopa);

IPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTEN (PU3MUECKUX BETUYUH C UCIOJIb30BAHUEM
NPSIMBIX U3MEPEHUI (3aBUCUMOCTD ITYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HayaJIbHOM CKOpPOCTH, Meproia KoueOaHUul MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKEHUS CBETa OT yrja MaJeHHus W YIriia MNpeaoMIICHUs
OT yIJia NajieHus1): IJIaHUPOBATh UCCIIEIOBAHNUE, CAMOCTOSITEILHO COOMpPaTh YCTAaHOBKY,
(¢uKcHpoBaTh PE3yNbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3NYECKUX BEIMYMH B BHJE
TaOIHIl U TPAPUKOB, AEJIaTh BHIBOJBI [0 PE3yJbTaTaM UCCIEAOBAHMS;
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POBOJUTH KOCBEHHBbIE M3MEPEHMsI (PU3NYECKUX BEIMYUH (CPEIHSIsE CKOPOCTh U
YCKOPEHHE Tela IPH PaBHOYCKOPEHHOM JBUKEHUHU, YCKOPEHUE CBOOOJHOTO IMaJICHUS,
KECTKOCTh TPYKUHBI, KOXDOUIIMEHT TPEHUS CKOJBXKEHUS, MEXaHWYecKas pabora u
MOIIHOCTb, 4YaCTOTA U MEPUOJI KOJICOAHUN MaTEMaTUUYECKOTO U IPYKUHHOTO MasiTHUKOB,
ONTUYECKAs Cuiia COOMPAIOIIEH JIMH3bI, PaIMOAKTUBHBIN (POH): INITAHUPOBATH U3MEPEHUS,
coOupaTh OSKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJHATH HW3MEPEHUS, CIEIys
MPEIVIOKEHHOW WHCTPYKIMU, BBIYUCIATh 3HAYEHUE BEJIWYMHBI W aHAIM3UPOBATh
NOJIyYEHHBIE PE3YJIBTATHI C YUYETOM 33JaHHOU IMOTPEIIHOCTH U3MEPEHUM;

coOnrofaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1ad0opaTOPHBIM
000pyI0BaHUEM;

pasnuyaTh OCHOBHBIE TPU3HAKHN M3YUYEHHBIX (PU3MUECKUX MOJIENIeH: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPIOE TEJI0, TOUYCYHBIM HCTOYHUK CBETA, JIy4, TOHKas JIMH3A,
IIJJaHETapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SAPa;

XapaKTepu30BaTh MPUHIMIBI JIEUCTBUS M3YUYCHHBIX MNPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C ONOPOM HA UX OMHUCAHUS (B TOM YHUCIE: CIIUIOMETP, AATUUKH MOJOKEHUS,
pPacCTOsTHUSL U YCKOPEHUS, paKeTa, 3XO0JIOT, OUKH, IEPUCKOI, (hoToanmapar, ONTUYECKUE
CBETOBOJBI, CHEKTPOCKOMN, JO3UMETP, Kamepa BuibcoHa), uCHONb3ys 3HAHUSA
0 CBOMCTBaX (PU3NYECKUX SBICHUN U HEOOXOIMMBbIE (PHU3HUECKUE 3aKOHOMEPHOCTH;

UCIIOIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTUUYECKUX IMPOLIECCOB MPHU PEIICHUH
y4eOHO-TIPAKTUYECKUX 3a/lad, OINTUYECKHE CXEMbl I TOCTPOCHUS H300paxeHui
B IUIOCKOM 3€pKaJjie U COOUPAIOILEH JINH3E;

MPUBOANTH MPUMEPHI (HAXOAUTh HHPOPMALMIO O NPHUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BAaHUSl (PU3NYECKUX 3HAHWW B TOBCEIHEBHOW JKU3HU [JIsI OOECTICUCHMS
O0e3omacHOCTH TMpu OOpalieHud C NOpubopaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHUS 37I0POBbsI U COOJIIOJIEHUSI HOPM HKOJIOTUYECKOTO MOBEACHUS B OKpYXKaIoLIei
cpene;

OCYUIECTBJIATh MOUCK HWH(poOpManuu Qunyeckoro cojepxxanus B HMHTepHeTe,
CaMOCTOSITENIbHO (DOPMYIUPYS TOMCKOBBIM 3aMpoc, HAXOAWUTh IMYTH OMpEAeNICHUs
JIOCTOBEPHOCTH TOJYyYeHHOW WHGOpPMAIlMY Ha OCHOBE WMEIOIIMXCS 3HAHUU U
JIOTIOJITHUTEIbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh TMPU BBHINIOJHEHWH Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
IUTEPATypy (U3UUECKOTO COAEpKaHMs, CIPaBOYHBIE MaTEpHUAlIbl, PECYPChl CETU
WuTepHer, BruajgeTh mNpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, TPEeoOpa3zoBaHUs
uH(pOpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE THCbMEHHBIE U YCTHBIE COOOUIEHUS Ha OCHOBE
uHOpMAIMU U3 HECKOJbKHX WCTOYHUKOB (U3HYECKOTO COJACpXKAHUS, ITyOJIMIHO
MPENCTABIIATH PE3YJIbTATHI IPOCKTHOM MM UCCIIEI0BATEIBCKON IEATEIbHOCTH, TPU 3TOM
rPaMOTHO HCIOJIB30BaTh W3YYCHHBIM MOHATHUMHBIA aIapar HM3y4aeMoro pasjesna
GU3NKKM W COMPOBOXKAATh BBHICTYIUICHHWE TMPE3CHTAMEe ¢ Y4ETOM OCOOEHHOCTEH
ayJIMTOPUU CBEPCTHUKOB.
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7 KIIACC
No HanmenoBanue KomuuectBo | IIporpammuoe conep:xanue OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YYaIOIIUXCS
n/m pa3/iesioB U TEM 4acoB
y4eOHOTrO0 IpeameTa

Paznen 1. ®uszuka u ee poanb

B IO3HAHNM OKPY KAaI0LIero Mupa

BEJIMYUH. OU3HUYECKHE
npubopsl. [lorpenrHocts
WU3MEPECHUN
MexnayHapoaHas cucteMa
eUHUIL

1.1 | ®usuka —Hayka 2 duznka — HayKka o mpupojie. | BrisiBiaeHUE paznuduii Mex 1y GU3HUECKUMU U
O IpUpOAE SBneHUsI NpUPOLBI. XUMHAYECKUMH NPEBPALICHUAMH.
PU3NYECKUE SBICHUA: PacnioznaBanue u kiaccupukanys Gu3nyecKkux
MEXaHUYECKHUE, TEIUIOBbIC, | SIBJICHUN: MEXaHUYECKUX, TEILIOBBIX,
JJIEKTPUYECKUE, JJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIE, HaGumonenue u onvcanue pU3n4ecKux siBICHUN
3BYKOBBIE
1.2 | ®usnueckue 2 PuU3NYECKUE BETNYUHBI. Onpenenenune 1EHbI AEIEHNS IIKAJbI
BEJINYUHBI N3mepenue puznueckux U3MEPUTENIBHOTO MTprOopa.

N3Mepenne NTMHENHBIX pa3MeEPOB TEIl U

POMEKYTKOB BPEMEHH C YUETOM MOTPEIIHOCTEN.

N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TEA.
N3mepenne TemnepaTypsl Py MOMOIIA
KUJIKOCTHOTO TEPMOMETPA U JaTUMKA
TEeMIEPaTyphl.

BrImniosiHEHHE TBOPUYECKHX 3aJaHUH T10 TIOUCKY
CIOCOOOB M3MEPEHHUS HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTUK, HATTPUMED, pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSHUM, MaJTbIX
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IPOMEKYTKOB BpeMeHH. O0CyXIeHHe
npe/IaraeMbIx cnoco0oB

1.3. | EcrecTBEeHHO- 2 Kak ¢usuka u npyrue BriaBuxeHue runotes, 00bsACHSAIOMUX IPOCTHIE
HAy4YHBIN METOA €CTECTBEHHBIC HAYKU SIBJICHUS1, HAIIPUMED:
ITO3HAHMS M3Yy4aroT IPUPOY. — IIOYEMY OCTAHABIIMBACTCS JBIKYILEECS
EcTtecTBeHHO-Hay4YHBIN 10 TOPU30HTAIBHOM ITIOBEPXHOCTH TEJIO;
METO/] TO3HAHUSA: — II0YEMY B JKAPKYIO IIOTOY B CBETJION OJCHKIIE
HaOJII0/IeHNE, IOCTAaHOBKA | MIpoxJIagHei, yeM B TéMHOM. [Ipenoxkenue
Hay4HOT'0 BOIIpPOCa, CIIOCOOOB MPOBEPKU THIIOTES.
BBIJIBUJKECHUE TUIIOTES, IIpoBenenue uccie0Banus 10 MPOBEPKE KAKOU-
AKCIIEPUMEHT 10 MPOBEPKE | JINOO TUIOTE3BI.
TUNOTE3, 00bSICHEHUE [TocTpoenue npoctermux Moaenen Gpu3ndeckux
HaOJII0aEMOTO SIBIICHUSI. SBJICHUM (B BUJIE PUCYHKOB WJIHM CXEM), HAIIPUMED
Onucanue Gu3nYECKUx NaJICHUE NIPEAMETA; MPSAMOIMHENHOE
SIBJICHUU C TIOMOILBIO pacIpoCTpaHEHUE CBETa
Mozenen
Hroro no pazaeny 6

Paznen 2. [lepBoHayaibHbIe

CBCACHHUS O CTPOCHHUH BEILIIECTBA

2.1

CtpoeHue BellecTBa

1

CtpoeHue BellecTBa:
aTOMBI U MOJICKYJIBI, MX
pa3mepsl. OnbITHI,
JIOKa3bIBAIOIIHIE
JMCKPETHOE CTPOEHHE
BEIIECTBA

HaGnronenue u unTEpnpeTanus omnbITOB,
CBUJICTETBCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHKa pa3MepoB aTOMOB U MOJICKYT

C UCTIOb30BaHueM (hoTorpaduii, MOTydYEHHBIX
Ha aTOMHOM CHJIOBOM MHUKpockorie (ACM) —
naboparopHas pabora 1o teme: «OneHka
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IraMeTpa aToMa METOOM PSJIOB
(c ucrionb3oBanueM Gororpaduii)y».
Omnpenenenre pasMepoB MajbIX TEN

2.2 | JIBuxKeHue u
B3aNMO/ICHCTBHE
YaCTHI] BEIIECTBA

JIBU>KEHUE YaCTHUI]
BeniecTBa. CBA3b CKOPOCTH
JBU>KEHUST YaCTHIL

C TEMIIEpaTypou.
bpoyHOBCKOE nBUKEHHE,
muddy3us.
B3anmMoneiicTBre yacTuiy
BEILIECTBA: IPUTSHKCHUE U
OTTAJIKWBaHUE

Habmronenue u o0bsacHeHHE OPOYHOBCKOTO
IBUOKEHUS U siBNIeHUS nuddy3un.

[IpoBenenne u 00bSICHEHNE OTIBITOB

110 HaOJIOZICHHUIO TETIOBOTO PACIIMPEHUS Ta30B.
[IpoBenenue u 00bSICHEHNE OTBITOB IO
0OHAPYKEHHIO CHUJT MOJICKYJIIPHOTO MPUTSKEHUS
U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSIHUSI BEIIECTBA

ArperaTHbl€ COCTOSIHHS
BEIIIECTBA: CTPOCHUE Ta30B,
JKUIKOCTEU U TBEPJIBIX
(KpUCTAJUTUYECKUX ) TEJL.
BzanmocBsi3p Mmexy
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSIHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OCoOeHHOCTH
arperaTHbIX COCTOSTHUM
BOJIbI

Onucanue (¢ UCIoJIb30BaHUEM TIPOCTHIX
MOJIeJIei) OCHOBHBIX Pa3IMuMii B CTPOCHUU T'a30B,
JKUIKOCTEU U TBEPJIBIX TEI.

OO0BsicHEHUE MAJION CKUMAEMOCTH KUJKOCTEH U
TBEPIIBIX TEJI, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaneHus PopMbl TBEPABIX TET U
TEKYUYeCTH KUKOCTH.

[IpoBenieHrEe ONBITOB, IOKA3bIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUM BOJbI YACTHUIIBI HAXOISATCS
B CpPEIHEM JaJbllle IPYT OT Jpyra (IIOTHOCTh
MEHBIIIE), YEM B KUKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3H MEKITY
0COOCHHOCTSIMU arperaTHhIX COCTOSIHUM BOJIbI U
CYIIIECTBOBAHUEM BOJHBIX OPraHU3MOB

(MC — Guomnorus, reorpadusi)

Hroro o pazgeny
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Paznen 3. /IBukeHne 1 B3aUMo/IeliCTBHE Tel

3.1 | MexaHuueckoe 3 MexaHHU4YecKoe JBKECHHUE.
JIBIDKCHHE PaBHoMepHOE 1
HEPaBHOMEPHOE ABUKEHHUE.
Cxopoctb. Cpennsis
CKOpOCTh TIpU
HEPAaBHOMEPHOM
nBkeHuu. Pacuér mytu u
BPEMEHHU JIBUKCHUS

HccnenoBanue paBHOMEPHOTO ABUKEHHS,
OIpe/IeJIEHUE €r0 MPU3HAKOB.

Habmonenne HepaBHOMEPHOTO ABHKEHUS U
OIpE/IeNICHUE €r0 OTIINYUI OT PABHOMEPHOI'O
JBUKECHHSL.

Omnpenenenne CKOPOCTH PaBHOMEPHOTO
JBUKEHUS (IIapUKa B )KUJIKOCTH, MOJIETTN
AJIEKTPUYECKOTO aBTOMOOUJIS U T.1.).
Onpenenenne cpeHer CKOPOCTH CKOJIbKEHHUS
Opycka WK IIapuKa 0 HAaKJIOHHOH IJIOCKOCTH
Pemenuie 3aa4d Ha onpeiesIeHUE ITyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOTO JBUKECHUS.

AHanu3 rpaduKoB 3aBUCUMOCTH IIyTH U CKOPOCTH
OT BpEMEHU

3.2 | Uuepuus, macca, 4 SBieHne UHEPIUU. 3aKOH
MJIOTHOCTbH uHepuuu. Bzaumoenictue
TeJI KaK IpU4YrHa
W3MEHEHUS CKOPOCTH
NIBIDKEHUS TeJl. Macca Kak
M€pa UHEPTHOCTH Tea.
II;moTHOCTH BeliecTBa.
CBsI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJICKYJI

B eMHHIIE 00BEMA
BEILIECTBA

OOBbscHEHHE U POTHO3UPOBAHUE SBJICHUI,
00YyCJIOBIIEHHBIX HHEpLUEN, HATPUMED, YTO
IIPOUCXOJUT ITPXU TOPMOKEHUHN WIIH PE3KOM
MaHEBPE aBTOMOOUIISI, TOYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABUKEHHE HA BEJOCUTIENE
WM CaMOKAaTe U T. [I.

[IpoBenenue u aHaau3 ONBITOB,
JNEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTH
JNBW)KECHUS Tela B pe3yJIbTaTe JEUCTBUSA HA HETO
OPYTUX TeJ.

Perenue 3a1a4 Ha oNpeeeHUe MacChl TEla, €ro
00BbEMa U IVIOTHOCTH.
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[IpoBeneHue u aHAJIU3 OTIBITOB,
JEeMOHCTPHUPYIOIIUX 3aBUCUMOCTh U3MEHEHHUS
CKOpPOCTH TeJla OT €r0 MaccChl MpH
B3auMozeiicTBuu Tei. i3mepenue Maccel Tena
Pa3IMYHBIMU CIOCOOAMH.

Omnpenenenue MIOTHOCTH TeJa B PE3yJIbTaTe
U3MEPEHHUs €ro Macchl U 00bEMaA

3.3

Cuna. Buabe! cui

14

Cuia kak xapakTepUCTHKa
B3aMMOJICUCTBUS TEII.
Cuita ynpyrocT# ¥ 3aKOH
I'yxa. M3mepenue cusl

C HOMOUIBIO TMHAMOMETDA.
SIBiieHUE TATOTEHUS U CUJIa
TsKecTU. Cuia TSHKECTH
Ha JPYruX IUIaHEeTaxX.

Bec tena. HeBecomocTs.
CrnoxxeHnue cuil,
HaIPABJICHHBIX 110 OJTHOU
IPSIMOIA.
PaBHoOzencTBYIOIAs CUil.
Cuna tpenus. Tpenue
CKOJIBKEHHUS U TPEHUE
nokosi. TpeHue B mpupoae
Y TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUIUHBI
MU3MEHEHUS CKOPOCTH TeJla WM €ro 1eopMalnu.
Onrcanue peaJbHBIX CUTyalluid B3aUMOICUCTBUSA
T€Jl C IOMOILBIO0 MOJENIEH, B KOTOPBIX BBOJUTCS
HNOHATHE U U300pa’KEHUE CHUIIBI.

N3yuenune cunel ynpyroctu. Mccnenosanue
3aBUCHUMOCTH CHJIbI YIIPYTOCTH OT yIJINHEHUS
PE3MHOBOIO IIHYPA WU IPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTyalNl, B KOTOPBIX
IPOSIBIISIETCS IEMCTBHUE CUIIBI YIIPYTOCTH
(ympyrocts Msi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHaJIN3 CUTYyallNi, CBI3aHHBIX C SBICHUEM
TATOTECHMUS.

OObsicHeHnEe OPOUTATILHOTO JIBHKCHHUSI TIIIAHET

C MCIOJIb30BAHHUEM SIBJIEHUS TATOTEHUS U 3aKOHA
VHEPLUH.

N3mepenune Beca Teia ¢ IOMOIIBIO AUHAMOMETPA.
O60cHOBaHKE ATOTO CIIOCO0A UBMEPEHHS.
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Ananus u MOACIUPOBAHUC ABJICHUA HCBCCOMOCTH.

DKCIEPUMEHTAIBHOE MOJIy4eHUE MTPAaBUIIA
CJIO’KEHUSI CUJI, HAITPaBJICHHBIX BJIOJb OJTHOM
npsMoi. OnpeneneHrne BEITMYUHbI
PaBHOAEHUCTBYIOLIECH CHIL.

N3yuenune cuiibl TpEHUS CKOJIBKEHUSI U CHITBI
TPEHUS TIOKOSI.

UccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUS

OT CWJIbI JABJICHUS U CBOMCTB TPYIIUXCS
ITIOBEPXHOCTEH.

AHaJIN3 IPAKTUYECKUX CUTYaIHi, B KOTOPBIX
MPOSIBIISICTCS ICUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CTIOCOOBI €€ YMEHBIIICHUS WIH
yBEJIMYEHHUS (KaTaHUE Ha JIbhKaX, KOHbKaX,
TOPMOKEHUE aBTOMOOUJIS, UCTIOJIb30BAHUE
NOAIIMITHUKOB, IIJIABAHUE BOJIHBIX KUBOTHBIX
u jp.). Pemienue 3aa4 ¢ MCHOJIb30BaHUEM
dopmyn st pacu€ra CUIIbl TSXKECTH, CUITBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazgeny

21

Paznen 4. /laBiienue TBEPABIX TeJl, dKMIAKOCTEN U ra3oB

4.1

Hasnenue. [lepemaua
JIaBJICHUSI TBEPABIMU
TEJIAMU, KUJKOCTIMU
Y razaMu

3

Hapnenue. CriocoObl
YMCHBIIICHUS U YBETUICHHS
nasJjeHus. /laBiieHue rasa.
3aBUCHUMOCTD JIABJICHUS
rasa ot oobéma,
TEMIIepaTyphl.

Ananus 1 00bICHEHHE ONBITOB U MPAaKTHYCCKUX

CUTYAIIHiA, B KOTOPBIX MPOSIBIISETCS CUIIA
TaBJICHMUSL.

ObocHoBaHMEe cIOCOO0B YMEHBIICHUS U
YBEJIMYCHUSI IaBJICHUSL.

W3ydenue 3aBUCUMOCTH JaBJICHUS Ta3a
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[lepemaua naBieHus
TBEPIABIMU TEIIAMMU,
KUJIKOCTSIMH U Ta3aMHU.
3akon Ilackans

0T 00bEMa U TEMIIEPATYPHI.

Nzydenne ocobeHHOCTEl epeaauu JaBICHHs
TBEPIBIMU TEJIAMH, )KUJIKOCTSIMH U Ta3aMH.
O06ocHOBaHKE PE3YIHTATOB OMBITOB
O0COOEHHOCTSIMU CTPOEHUS BEIIECTBA B TBEPIOM,
AKUIKOM U Ta3000pa3HOM COCTOSTHUSIX.
OKCIEepUMEHTAIIBHOE JI0KA3aTENBCTBO 3aKOHA
[Tackans.

Pemenne 3ana4 Ha pacu€r gaBieHUs TBEPAOTO
Tena

4.2 | JaBiaeHHUE >KUJIKOCTH 3aBUCHUMOCTD JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JIABJICHUS KUJIKOCTH
AKUJKOCTH OT TJTyOUHBI. OT ITYOHHBI MOTPYKEHUS U TNIOTHOCTH KUIKOCTH.
[THeBMaTnueckue mamuHbl. | HaGmronenrne u 00bICHEHNE THAPOCTATUYSCKOTO
I'mppocratuueckuii napajiokca Ha OCHOBE 3akoHa [lackars.
napanokc. Coobutatonuecs: | M3ydeHne COOOIIAOIIMXCS COCY/IOB.
cocyasl. ['uapaBiamyeckue Pemenue 3agau Ha pacu€T 1aBiIEHUS KUAKOCTH.
MEXaHU3MBbI OO0bsicHEHUE TPUHIIUIIA ICUCTBUS
TUPABINYECKOTO Mpecca, MHEBMATUYECKUX
MaIIyH.
AHau3 1 00bSICHEHHUE TPAKTUUECKUX CUTYaIIHM,
JEMOHCTPUPYIOLIUX MPOSIBICHUE JTABJICHUS
YKUJIKOCTHU U 3akoHa [lackais, Harpumep
MPOIIECCOB B OPTaHU3ME MPU ITyOOKOBOJIHOM
HBIPSTHUU
4.3 | AtmochepHoe ATmocdepa 3emin u DKcnepuMeHTAIbHOE OOHApyKEHUE
JTaBJICHHUE atMocdepHOe TaBIeHUE. aTMOC(EepHOro J1aBJICHUS.

HpI/I‘{I/IHLI CymeCTBOBaHUsA

Amnanns 1 00bICHEHUE OIBITOB U IMPAKTUICCKHUX
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BO3YITHOW 000JIOUKH
3emun. OnbIT Toppuyery.
N3mepenne armochepHoTo
JaBJICHUS. 3aBUCIMOCTh
aTMoc(hepHOTo JaBICHHUS
OT BBICOTHI HaJl YPOBHEM
mops. [TpuGopsr

TS U3MEPEHUS
aTMochepHOro JaBICHUS

CUTYyalluH, CBA3aHHBIX C JEUCTBUEM
aTMOoCc(hepHOTro JaBJIECHMS.

OO0BbsacHeHne CyIeCTBOBaHUS aTMOC(hepshl
Ha 3eMJIe U HEKOTOPBIX IUIAHETaxX WIN €€
OTCYTCTBHUSI Ha JPYruXx IU1aHeTax u JIyHe.
OOBbsCHEHNE U3MEHEHUS INIOTHOCTH aTMOC(hEpBI
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JABJIEHUS OT BBICOTBHI.

Pemrenue 3a1a4 Ha pacy€T aTMOC(HEpPHOTO
JTABJICHMSL.

N3yuenue yctpoiicTBa bapoMeTpa-aHepouia

4.4

JlericTBYE KUJKOCTHU U
rasa Ha Morpy>XK€HHOE
B HUX TEJIO

JleicTBUE )XKUIKOCTH U Ta3a
Ha IOTPYyKEHHOE B HUX
Te10. BelTankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Te.
Bo3nyxorutaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS
YKUJKOCTH U ra3a Ha NOTPYKEHHOE B HUX TENO.
OrnpeneneHre BHITAIKUBAIOMIEH CUIIBL,
JNEUCTBYIONIEN HA TEJO, MOTPYKEHHOE

B JKUJIKOCTb.

[TpoBenenue u 006Cyx aCHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BBITAJIKMBAIOIIEH CHJIbI, ICHCTBYIOIIECH Ha TETIO
B KUJIKOCTH, OT 00bEMA MOTPYKEHHOU

B ’KUJIKOCTb YaCTH T€JIa U OT IJIOTHOCTHU
YKUAJIKOCTH.

lIposepka nezagucumocmu blmanikusaroujeu
cumvl, oelicmayouell Ha mejio 8 HCUOKOCMU,
om maccvl meaa.

HccnenoBanue 3aBUCMMOCTH BeCa Tea B BOJE
0T 00BbEMa MOTPYKEHHON B )KUIKOCTH YACTH TEJA.
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Pewenue 3a1a4 Ha MpUMEHEHNE 3aKOHA
Apxumena v yCJIOBHS MJIaBaHUS Tell.
KoHctpynpoBanue apeomeTpa win
KOHCTPYHUPOBAHUE JIOJIKU U ONPEEICHUE €€
rpy30M0ILEMHOCTH

Hroro no pazaeny

21

Pa3zneua S. Pabora 1 MOLIHOCTB. JHEPrus

5.1

Pabora n MOIIHOCTB

3

Mexanunyeckast paboTa.
MomHocTh

OKCIEPUMEHTAIBHOE ONPEIEICHUE
MEXaHUYECKOM pabOThI CHIIBI TSKECTH

IIPU NAJICHUHN TEJIA U CUJIbI TPEHHUS

IIPY PABHOMEPHOM IIEPEMELLIEHNUHN TENA

10 TOPU3OHTAIBHON ITOBEPXHOCTH.

Pacuér MmontHoCTH, pa3BUBaEMON NpU NOABEME
IO JIECTHULIE.

Pemenne 3a1a4 Ha pacuét MexaHUUeCKo paboThI
Y MOILIHOCTH

5.2

IIpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
phIyar, 0JIOK, HaKJIOHHAs
IJIOCKOCTB. [IpaBuino
PaBHOBECHS phlUara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K OJ10Ky. «30510TOC
npaBuiio» mexanuku. K11/
IPOCTBIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY M TEXHHKE

OnpeneneHre BRIMIPHIIIA B CUJIE MPOCTHIX
MEXaHU3MOB Ha MPUMEPE phbluara, MOoJABUNKHOTO U
HEIIOABM)KHOTO OJIOKOB, HAKJIOHHOM IIOCKOCTH.
UccnenoBanue ycnoBusi paBHOBECHSI pblyara.
OGHapykeHHe CBONCTB MIPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX THCTPYMEHTAX U MPUCTIOCOOICHUSIX,
UCIIOJIb3YEMBIX B OBITY U TEXHHUKE, a TAK)KE

B ’KUBBIX OpraHU3Max.

DKCIepUMEHTAIBLHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT mpu MPUMEHEHHUH TTPOCTHIX MEXAHU3MOB.
Onpenenenue KIIJI HaKIOHHOM MJIOCKOCTH.
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Pemenne 3a1a4 Ha npUMEHEHUE IIPaBUIIa
paBHOBecus peiuara U Ha pacuér KI1/]

5.3 | Mexanudeckas 4 MexaHnueckas JHEPTUsl. DKCIEpUMEHTAIBHOE ONPE/ICICHNE U3MEHEHUS
SHEPrus Kunernueckas u KMHETHUYECKOW U MOTEHIMAIbHONU SHEPTUU Tea
NOTEHIMAIbHASI SHEPTUSL. IIPU €0 CKAaThIBAHUU 10 HAKJIOHHOM IJIOCKOCTH.
[IpeBpamenne onHoro Buna | @opMyaupoBaHUE HA OCHOBE MCCIICI0BaHUS
MEXaHUYECKON dHEPrUuun 3aKOHA COXPAHEHUS] MEXaHUYECKON IHEPTHUMU.
B JIPYTOil. 3aKOH OO6cy>xaeHue rpaHul] TPUMEHUMOCTH 3aKOHA
COXpPaHEHUS SHEPTUU COXpPaHEHUS SHEPTUHU.
B MEXAaHUKE Pemienue 3a7a4 ¢ uCMoib30BaHUEM 3aKOHA
COXpaHEHUS DHEPTUU
Hroro no pasaery 12
Pe3epBHOE Bpemst 3
OBLIEE KOJIMYECTBO 68
YACOB I10 TTPOI'PAMME
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8 KVIACC
Ne HanmenoBanue Komnuectso | IIporpammuoe copepkanrie | OCHOBHBIC BUIIBI AEATEIHHOCTA OOYJAIOIINXCS
I/t pa3/iesioB U TEM 4acoB
y4eOHOTO0 IpeameTa
Pa3nea 1. TemioBble iBJI€HUA
1.1 | Ctpoenue u cBOMCTBA 7 OCHOBHBIE NTOJIOKEHUS Habnronenue u mHTEpnpeTanys OnbITOB,

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU CTPOCHHUS BEILIECTBA.
Macca u pa3mepbl aTOMOB U
MOJIEKYJ1. OIBITHI,
MOJITBEPKIAFOIIIE
OCHOBHBIE TTOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mogaenu TBEPAOTO, )KUAKOTO
Y ra3000pa3HOr0 COCTOSIHUM
BEILIECTBA.
Kpucrammueckue u
aMmopdHbIe Tena.
OOBsICHEHHE CBOMCTB I'a30B,
KUIKOCTEU U TBEPIBIX TEI
Ha OCHOBE IOJIOKEHUN
MOJIEKYJIIPHO-KHHETUYECKON
Teopuu. CMauuBaHUE U
KalWJUISIPHBIC SIBJICHMUSL.
Tennosoe pacmumpenue u
cKaTHe

CBUJETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUHU BEUIECTBA: OMbITHI C PACTBOPEHUEM
Pa3JINYHBIX BEIIECTB B BOJE.

Pemenne 3a1a4 1o OUEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHHULIE 00BEMA
BEIIECTBA.

AHaJIN3 TEKCTa JPEBHUX aTOMUCTOB (Hapumep,
¢dparmenTa nosmsl Jlykpenus «O npupoze
BEIIICH») C M3JI0’)KEHHEM 000CHOBAHHMM aTOMHOM
runotessl (CMbIcioBOE yTeHue). OLeHka
yOeIUTENbHOCTH ATUX OOOCHOBAHU.
OOBbsicHeHHE OPOYHOBCKOTO JBMIKCHHS, SIBJICHHS
b dy3un 1 pazTuuuil MEX1y HUIMH Ha OCHOBE
IIOJIOKEHUIN MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU CTPOCHHUS BEUIECTBA.

OOBbscHEHNE OCHOBHBIX Pa3IUuUil B CTPOCHUH
ra3oB, )KHJIKOCTEW U TBEPIBIX TEI

C UCII0JIb30BaHUEM TOJIOKEHUI MOJIEKYJISIPHO-
KMHETHUYECKOW TEOPUU CTPOSHUS BEILIECTBA.
[IpoBeaeHNE ONBITOB IO BBIPALMBAHUIO
KPHUCTAJUIOB [IOBAPEHHOM COJIM WX caxapa.
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[IpoBenenne u 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KAUJUISIPHBIC SIBJICHUS U
SIBIICHHE CMAaYHBaHHUS.

OO0BsiCHEHHUE POJIH KaWJUTSIPHBIX SBJICHUN

JUJISL IOCTYTUICHUS BOJIBI B OPTaHU3M PACTECHHM.
HaGnronenue, mpoBeneHne u 00bICHEHNE
OITBITOB 110 HAOJIIOICHUIO TEIIJIOBOTO
paclIMpeHus ra3oB, KUJIKOCTEN U TBEPABIX TEI.
OO0bsicHeHHUE coxpaHeHUs 00bEMa TBEPIBIX TETI,
TEKY4YECTH KUIAKOCTH (B TOM YHUCJIIC, PA3HULIbI

B TEKYYECTH JJI Pa3HbBIX KUJKOCTEM),

JIaBJICHMS rasa.

[IpoBenenre onbITOB, AIEMOHCTPUPYIOIIAX
3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro 00bEéma u
HarpeBaHUs WIIH OXJIKICHUS, U UX O0OBICHCHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUYECHUS.
AHanu3 MPaKTUYECKUX CUTYALNH, CBA3aHHBIX

CO CBOMCTBaMHM T'a30B, KUJKOCTEN U TBEPJIBIX TEI

1.2

TennoBbIe TPOIECCHI

21

Temmneparypa. CBsi3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO IBU)KEHUS
yacTul. BHyTpeHHss
sHeprus. CnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPIruu: TEIJIoNepPeaada u
coBepiieHune padboTsl. Busl
TEIIONEepeaun:

O06ocHOBaHKE IPABWIT U3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMUHbIX CIOCOO0B U3MEPEHUSI U
IIKaJ TEMIIEPATYPHI.

Habmronenne u o0bSICHEHHE ONBITOB,
JIEMOHCTPUPYIOITNX U3MEHEHUE BHYTPCHHEH
SHEPTUHU TeJa B pe3yJbTaTe TeIUIoNepeIaun 1
pabOoThl BHEITHUX CHII.

Habmronenue u 00bsICHEHHE ONBITOB,
00CYXICHHE TPAKTUICCKUX CUTYAITHH,
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TEIIONPOBOJHOCT,
KOHBEKIUS, U3IIyYCHUE.
KonuuecTBO TENIOTHI.

VY nenbHasg TEMI0EMKOCTh
BelecTBa. TemiooOMeH 1
TEIIOBOE paBHOBECHE.
YpaBHEHUE TETIOBOTO
Oamanca. IlimaBnenue n
OTBEpICBAHUE
KPUCTAJIJIMYECKUX BEIIECTB.
VaensHas TEIIoTa
IUIABJICHUS.
[Tapoo6pa3zoBanue u
KOHJeHcauus. Mcnapenue.
Kunenue. Y nenvHas
TEIJIOTa MapooOpa3oBaHUs.
3aBUCUMOCTH TEMIIEPATyPbl
KHIICHUS OT aTMOC(EpHOTO
JTaBJICHUS.

Brnaxuocts Bo3ayxa.
DHeprus TOIIUBA.

Y neapHas TemioTa
CrOpaHusl.

[TpuntUTIE pAaOOTHI
Ter1oBbIX aBurarenci KITJI
TEIJIOBOI'O JIBUTATEIS.
TenmoBbIe ABUTATEIIN U

JEMOHCTPUPYIOIINX PA3IUYHBIE BUBI
TeruIonepeaaun: TeIIONPOBOAHOCTD,
KOHBEKIIUIO, U3JIyYCHHE.

WccnenoBanue siBiieHUs TEMIOOOMEHA

IIPY CMELIMBAHUU XOJOAHOM U FOPSTYEN BOJIBL.
HaOnronenune ycraHOBIEHUS TETLIOBOTO
paBHOBECHUS MEKY TOpSAYEH U XOJIOIHON BOJOM.
Onpenenenue (M3MEPEHUE) KOIUYECTBA
TEIJIOTHI, TOJIYYeHHOTO BOJAOU MPU TEIII00OMEHE
C HarpeThiM METAJUIMUYECKUM LVIHHAPOM.
Omnpenenenue (M3MEPEHNE) YACIbHON
TEIUTOEMKOCTH BEIECTBA.

Pemienue 3aa4, CBsI3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIUIOTHI U TEMIOEMKOCTH

IpU TEMJI00OMEHE.

AHaJIN3 CUTyallUuid MPAKTUYECKOTO
WCIIOJIb30BaHUs TEMJIOBBIX CBOMCTB BEILIECTB U
MaTepHayioB, HAIIPUMED, B LIEIAX
HEProcOepeIKSHUS: TCIIIION3OIAIIHA,
sHeprocOeperarIre KpoIIii,
TEPMOAKKYMYJISITOPHI U T. .

HalGnronenue siBeHuii uicnapeHust u
KOH/ICHCAIIUH.

Uccnenosanue nmpoiiecca ucnapeHust
PAa3INYHBIX KUIKOCTEM.

OObsicHeHUE SIBJICHUN UCTIAPEHUS U
KOHJIEHCAI[MU Ha OCHOBE aTOMHO-
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3alIMTa OKPYKAKOIIEH
Cpelbl.

3aKOH COXPAaHEHHUS U
MPEeBpALICHHS SHEPTHH
B TEIUIOBBIX MIPOLIECCaX

MOJICKYJIAIPHOI'O YUCHUS.

HabmioneHnue u 00bscHEHME Mpoliecca KUIeHMs,

B TOM YHCJIE€ 3aBUCUMOCTH TEMIIEPATYPbI
KUTICHUS OT JaBJICHUS.

Onpenenenue (M3MEPEHNE ) OTHOCUTEIIBHOM
BJIQKHOCTH BO3/1yXa.

Habutoienue npotuecca riaBaeHus
KPUCTAJUIMYECKOT O BELIECTBA, HAIIPUMED, JIbJA.
CpaBHEHUE NMPOLIECCOB TIIABJICHUSA
KPUCTAJUITMUECKUX TEJI U Pa3MATUEHUS

IIPYU HarpeBaHUU aMOP(HBIX TEJl.
Onpenenenue (U3MEPEHNE) YIETbHOMN TEIIOThI
IUIaBJICHUS JIbJIA.

OObscHeHre SBICHUN MIaBICHUS U
KPUCTAIIM3AI[MN Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI.

Pemenwne 3a1a4, CBI3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TETUIOTHI B MPOIlEccax
TEIUIONEepe a4y IpH IJIaBJICHUH U
KPUCTAJUIM3AIUH, UCTIAPEHUH U KOH/ICHCAIIUH.
AHanu3 CUTyaIui MpaKTUIeCKOro MPUMEHEHHSI
SIBJICHUH TIABJICHUS U KPUCTAJLTU3AIINH,
HanpUMep, MOIyYeHHUE CBEPXUUCTHIX
MaTepuasoB, CoJieBas TPeKa u JIp.

AHanu3 paboThl M 00bSICHEHUE TPUHIUTIA
JEHCTBHS TETIJIOBOTO ABUTATEIS.

Brruncnenue KonmyecTBa TEMIOTHI,
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BBIJICIISIIOIIETOCS MTPU CTOPAHUY PAZITAYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OOGcysxaeHne SKOJIOTMIECKHUX MOCICICTBUI
VICTIOJIb30BAHUS IBUTATENIC BHYTPEHHETO
CropaHusl, TETJIOBBIX U THAPOIIECKTPOCTAHIUN

Hroro no pazaeny

28

Pa3nen 2. DuiekTpuyeckue u

MAardHUTHbBIC SAIBJICHUSA

2.1 | DnexTpuyeckue
3apsiIbl.
3apsyKeHHBIE TeJa U
HUX B3aNMOJCHCTBHUS

7

DJIeKTpU3aLus TEN.

JIBa poJia 3IIEKTPUUECKUX
3apsa0B. Bzanmonencreue
3apSIKCHHBIX TEl.

3akoH KynoHa (3aBUCUMOCTh
CHUJIbI B3aUMOJICUCTBUSA
3apsKEHHBIX Tell

OT BEJIMYHUHBI 3aPSI0B U
PaCCTOSIHUS MEXKTy TEJIaMu).
DIIEKTPUYECKOE TOJIE.
HanpsoxénnocTts
3JIEKTPUYECKOTO TOJIS.
[IpuHUKn cyneprno3uuun
BJIEKTPUYECKUX TOJIEN

(Ha KaUECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3aps0B. DJIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsIl.
CrtpoeHnue aToma.
[IpoBonHMKY 1

Habmronenue u mpoBeieHrEe OBITOB

IO 3JICKTPU3ALHUU TEJI ITPU COMPUKOCHOBEHUH U
VHIYKIUEH.

HaOmronenne n oObsiCHEHNE B3aUMOIEHCTBUS
OJHOUMEHHO Y PAa3HOUMEHHO 3aPSKEHHBIX TEI.
OO0bsicHeHUE MPUHIINNA JEHCTBUS JIEKTPOCKOTA.
OObsicHEHUE SBJIICHUM 2JICKTPU3ALIUT

IIPU COMIPUKOCHOBEHHH TEJ U UHAYKIUEH

C MCIOJIb30BaHUEM 3HAHUM O HOCUTEIIX
BJIEKTPUYECKUX 3apsIIOB B BELIECTRBE.
Pacnio3HaBanue 1 0ObsICHEHHUE SIBJICHUI
3JIEKTPU3ALMH B MOBCEIHEBHOM KU3HM.
HaOmronenne n 00bICHEHHE OITBITOB,
WJUTIOCTPUPYIOLINX 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

Habmronenue onbIToB 110 MOJIETUPOBAHUIO
CHWJIOBBIX JIMHUH 3JICKTPUYECKOTO MOJIS.
HccnenoBanue neiicTBUS 3IEKTPUUECKOTO MOJIS
Ha MPOBOJHUKH U JUBJIEKTPUKHU
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AUBJICKTPHUKMU. 3aKoH

COXPAaHCHHA SJICKTPHUICCKOT'O

3apsjia

2.2

IlocTossHHEBIN
AJIEKTPUYECKUIN TOK

20

DIEKTPUYECKUI TOK.

VY cI10BUs CyIIE€CTBOBAHUS
AIEKTPUUYECKOTO TOKaA.

M CTOYHUKH TOCTOSTHHOTO
TOKa. /lencTBust
AJIEKTPUUYECKOTO TOKA
(TerIoBO€, XUMHUYECKOE,
MarHuTHOE).
DIIEKTPUYECKAN TOK

B KHJKOCTSX U ra3ax.
DJIEKTpUYECKAS LICTIb.
Cwuna Toka. DIEKTpUIECKOe
HaIpsoKEHUE.
ConpoTuBieHue
MPOBOJIHUKA. Y IEJIbHOE
COIIPOTHBJICHHE BEIIECTRA.
3akoH Oma 1 ydacTka
nenu. [lociaenoBarensHoe U
napajijieIbHOE COCTMHEHUE
MIPOBOJTHUKOB.

PaGorta u MOIHOCTE
3JIEKTPUYECKOTO TOKA.
3akoH J[xoyns—JIenna.
DJIEKTPUYECKHE LIENH U

HaOnronenue pa3nuyHbiX BUAOB IEUCTBUS
3JICKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JIEUCTBUA B IOBCEIHECBHOM KU3HU.
Habmroneane BO3HUKHOBEHHUS Ta30BOI0 pa3psiaa
Y DJICKTPUYECKOTO TOKA B JKUJIKOCTH

COopka u UCIbITaHUE PIEKTPUUECKOH 1IeTTH
IMOCTOSIHHOTO TOKa.

N3mepenue cuibl Toka aMIepMETPOM.
H3mepenue 351eKTpuueCcKOro HarpsKEHUS
BOJIETMETPOM.

[IpoBenenne u 0OBICHEHUE OTIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
AJIEKTPUYECKOTO COMIPOTUBIIEHUS MMPOBOJHUKA
OT €ro JUTAHBI, MJIOIIA X ITOTIEPEYHOTO CEUCHUS
Y MaTepuana.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEUCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS
Ha PE3UCTOpE.

[TpoBepka nmpaBuiia CIOAKEHUS HANTPSKEHU N
IIPY MOCJIEI0BATEILHOM COEUHEHUH JBYX
pE3UCTOPOB.

[IpoBepka npaBuiia IJIsi CUJIbI TOKA

IIPY NApAIIETbHOM COCIMHEHUH PE3UCTOPOB.
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norpeduTenu
ANEKTPUYECKON SHEPTUU
B ObITy. KopoTkoe
3aMbIKaHHE

AHaJIN3 CUTyalMH MMOCIEN0BATEIBHOIO U
N1apaJuIeIbBHOTO COEAUHEHHNS] TPOBOTHUKOB

B IOMAIIHUX AJIEKTPUUECKUX CETSIX.

Pemenne 3a1au ¢ ucnonap30BaHueM 3akoHa Oma
u hopMyI pacuéTa IEKTPUIECKOro
CONIPOTHBJIECHUS TP MTOCIEA0BATEILHOM U
IapajijIeIbHOM COEIUHEHUH ITPOBOIHUKOB.
Onpenenenre padoThI 3IEKTPUIECKOTO TOKA,
IIPOTEKAIOLIETO YEPES PESUCTOP.

Ornpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3
JaMIIOYKY OT HalpsbKeHHs Ha Hell. OnpeneneHue
KII/] narpesareis.

HccnenoBanue npeodpazoBaHUs SHEPTUU

IIPU OABEME I'Py3a DIICKTPOABUTATEIIEM.
OObsicHEeHUE YCTPOICTBA U MPUHIIUIIA JISHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OObsicHEHNE TPUYHUH KOPOTKOTO 3aMbIKAHUS U
MIPUHIIUIIA IENCTBUS IUIABKUX MPEIOXPAHUTENEH.
Pemenue 3aau ¢ ucnonap30BaHUEM 3aKOHA
Jlxoyns—Jlenna

2.3

MarHuTHbIC SIBJICHUS

ITocTossHHBIE MAaTrHUTBHI.
Bzaumoneiictue
IIOCTOSIHHBIX MAarHUTOB.
MarauTHOe nojJe.
MaruauTHOe 1oje 3eMiIn

HccnenoBanne MarHuTHOTO B3aUMOICHCTBUSA
ITIOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX
MarHUTOB MPU UX OOBETUHEHUH U Pa3/ICIICHUN.
HccnenoBanne MarHUTHOTO B3aMMOIEHCTBUS
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Y €70 3HaYCHHUE ISl )KU3HU
Ha 3emie. OnbIT Dpcrena.
MaruauTHOe nosue
AIEKTPUYECKOTO TOKA.
[Ipumenenue
AIEKTPOMAarHUTOB

B TEXHHUKE. [[elicTBue
MarHUTHOTO TOJIS

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATEND
MOCTOSTHHOTO TOKA.
Ucnonb3oBanue
3IEKTPOJABUrATEIICH

B TEXHHUUYECKUX YCTPOMCTBAX
U Ha TPaHCIIOPTE

MIOCTOSTHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHyuTOB MIPU UX OOBEIMHEHUU U Pa3/ICIICHUH.
[IpoBeneHrEe ONBITOB MO BU3YyAIM3ALUH MOJIS
MOCTOSTHHBIX MarHuTOB.

N3ydenue ssBiIeHUS HAMarHUYMBAHKS BEIIECTBA.
HccnenoBanune neMCTBUS IIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

IIpoBeneHue ONbITOB, AEMOHCTPUPYIOLIUX
3aBHCUMOCTH CHJIBI B3AUMOJICUCTBUS KATyIIKU
C TOKOM M MarHuTa OT CUJIbl M HAIIPABJICHUS TOKA
B KaTylIKE.

AHaJIN3 CUTYallU TPAKTUYECKOTO MPUMEHEHHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPONCTBAX, MPOMBIIIJIEHHOCTH, MEIUIIUHE).
N3ydenue nercTBus MAarHUTHOTO OIS

Ha ITPOBOJHUK C TOKOM.

N3yueHne nercTBUS SJIEKTPOABUTATENS.
Nsmepenne KII1/] anexTpoaBurarenbHON
YCTaHOBKH.

Pacrio3naBanue u aHanu3 pa3IM4YHbIX
IIPUMEHEHUM DJIEKTPOABUTATEIIEN

(TpaHCcOpT, OBITOBBIC YCTPOUCTBA U JIp.)

24

DJIEKTpOMarHuTHas
WHTYKITUS

OmnebiTel @apanes. SBieHue
3IEKTPOMArHUTHOU
nHaykuuu. [Ipasuiio Jlenna.
DNEKTPOreHepaTop.

OMBITHI IO HCCJICAOBAaHHNIO ABJICHUS
BHGKTpOMaFHHTHOﬁ HHAYKIOWH: UCCIICIOBAHNC
W3MEHECHUN 3HAUCHUS U HaITpaBJICHWA
WHAYKIIMOHHOT'O TOKa
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CnocoObl oJTy4eHUs
AIIEKTPUYECKON SHEPTHH.

DIIEKTPOCTaHIIUU
Ha BO300HOBIIIEMBIX
HMCTOYHHKAX SHEPTUU
Hroro no pazaery 37
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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9 KJIACC
No HaunmenoBanue Komnuectso | Ilporpammuoe comepkanne | OCHOBHBIC BUJIBI ACATEIHHOCTA O0OYYAIOIINXCS
/1t pa3/iesioB U TEM YacoB
y4eOHOTro peameTa
Pa3gen 1. Mexannueckue siBJICHUSA

1.1

MexaHU4ecKkoe
JIIBHKEHHE U CIIOCOOBI
€ro OIMHCAHU

10

MexaHH4YeCcKOe IBHKCHHE.
MarepuanbHas TOUKa.
Cucrema orcuéra.
OTHOCUTEIIBHOCTD
MEXaHMYECKOIr0 JBMKCHUS.
PaBrOMEpHOE
MPSMOJIMHENHOE IBUKEHUE.
HepaBnomephnoe
IPSIMOJIMHEWHOE JIBUKEHHUE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb TeJa Mpu
HEPaBHOMEPHOM JIBU>)KEHUH.
Yckopenue.
PaBHoyckopeHHOE
MPSAMOJIMHENHOE JIBUKECHUE.
CBo0oOIHOE T1aJIEHUE.
OmpiTel ["annnes.
PaBHOMEpHOE NBUXKEHKE

10 OKPYHOCTH.

[Iepuon u wacrora
obpaienus. JInnelinas u
YIJIOBasi CKOPOCTH.

AHanu3 1 00CyXKJIeHUE Pa3TUYHBIX IPUMEPOB
MEXaHUIECKOTO JABMKCHHUS.

OO6cyxkaeHue rpaHul] MPUMEHUMOCTH MOJIENIN
«MaTepuanbHas TOUKay.

Onuncanre MEXaHUIECKOTO ABMKCHUS
pazNuYHBIMU criocoO0amu (ypaBHEHHE, TaOIuUIIa,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIINH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUKCHHUSL.

Habmtoienne MexaHn4ecKoro ABMKCHUS TeTa
OTHOCUTEJILHO Pa3HBIX TeJl OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUI IBUKEHUS
OJTHOTO ¥ TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX
TEJI OTCUETA.

Amnanu3 tekcrta ["anmiest 06 OTHOCUTETHFHOCTH
JIBIKEHUS;, BHITIOJTHEHHE 3aJaHUH 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenre cpeaHeil CKOPOCTU CKOJIBKEHUS
OpyCKa WiIu IBMKCHHUS IIapuKa 10 HAaKJIIOHHOU
MJIOCKOCTH.

AHanu3 u o0CcyXJeHIe CII0OCOO0B
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LenTpocTpemurensHoe
YCKOpEHue

NPUOJIMKEHHOTO ONPEIETIEHUSI MTHOBEHHOMN
CKOPOCTH.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JBUKEHUA (IIapUKa B )KUJIKOCTH, MOJIEIN
ANEKTPUYECKOT0 aBTOMOOWIIS U T. 11.).
Omnpenenenune myTH, IPONHAEHHOTO 3a JaHHBIH
MIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJla

1o rpauKy 3aBUCUMOCTH ITyTH PaBHOMEPHOT'O
JBUKEHUS OT BPEMEHHU.

OO0cyx)aeHue BO3MOXKHBIX TPUHIIUIIOB
JefCcTBUS IPUOOPOB, U3MEPSIOLINX CKOPOCTh
(cnuaOMETpOB).

Beruncnenre myTyu ¥ CKOpOCTH IIPH
PaBHOYCKOPEHHOM MPSMOJIMHENHOM IBHKEHUU
Tena.

Ornpenenenue NpOMAECHHOTO IyTH U YCKOPEHHUS
JBUKEHUSA TeJa Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O IPSIMOJIMHEHHOTO
JBUKEHUA TeJla OT BPEMEHHU.

IIposepxa cunome3swi: eciu

NpU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HauanIbHOU CKOPOCIU NYMU OMHOCAMCSL
KaK psi0 He4EMHbIX Yuces, mo
CO0mMeemcmayouue NPOMeNCYmKy 8pemeHU
O0OUHAKOBWL.
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Ornpenenenue yCKOpeHus Tela

IIPU PABHOYCKOPEHHOM JIBUKEHHUU

10 HAKJIOHHOM IIJIOCKOCTH.

N3mepenune neprojia U 4acToThl 0OparieHus
TE€JIa 10 OKPY’KHOCTH.

Ornpenenenue CKOpoCTH pAaBHOMEPHOTO
JIBIDKCHUS T€Jla TIO OKPY>KHOCTH.

Peuienue 3ama4y Ha onpeaeieHue
KMHEMATUYECKUX XapaKTePUCTUK
MEXaHHYECKOTO JBUKECHUS PAa3IMYHBIX BUIOB.
Pacnio3naBanue v npuOIMKEHHOE OMMCAHUE
Pa3JIMYHBIX BUJOB MEXaHUUECKOTO JBUKCHUS
B IIPUPOJI€ U TEXHUKE (HA IpUMEpPax CBOOOTHO
MaJalIINX TeJl, IBUKECHUS KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEACTB U JIp.)

1.2

BzaumoneiicTBue Ten

20

[Iepseb1it 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHuMn cynepno3uuuun
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHUS, CUJIa
TPEHHUS MIOKOSL, APYTUE BUJIbI
TPEHUSL.

Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTECHHUSI.

HaOmronenue u 006CyxJ1I€HUE OIBITOB

C IBIDKEHUEM Tea IPH YMEHBIIICHUH BIIUSTHUS
JIPYTUX TeJl, IPETSITCTBYIOIINX JBKESHUIO.
Amnanm3 Texcrta ['anuies ¢ onmucaHueM
MBICJICHHOT'O SKCIIEPUMECHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 3aJITaHUH 110 TEKCTY (CMBICTIOBOE
YTEHUE).

OO6cyxkaeHue BO3MOKHOCTH BBITIOJIHCHUS
3aKOHA WHEPIIUU B Pa3IMYHBIX CHCTEMaX
OTCYETA.

Hab6nronenue u o0cyXneHre MEXaHMIECKUX
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YckopeHnne cBOOOIHOTO
najieHus. JIBuKeHue riaHeT
Bokpyr Connua. IlepBas
KOCMHUYECKas CKOPOCTb.
HeBecomocTs 1 nieperpy3ku.
PaBHOBeCHEe MaTrepuanbHOU
TOYKH. AGCOITIOTHO TBEPIOE
Tesio. PaBHOBecHe TBEPAOTO
TeJa C 3aKPEIMIEHHON OChIO
BpaieHuss. MOMEHT CHIIBL.
LenTp TsxecTH

SIBJICHUM, TPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JBUKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

JleficTBUS C BEKTOpAaMU CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIOYKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Hab6ronenue u/minu npoBeieHUE OIBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTb YCKOPEHUS
TeJla OT MPUIIOKEHHON K HEMY CHJIbI U MacChl
Tena.

AHau3 ¥ 00BCHEHUE SIBJICHUI

C UCTIOJIb30BaHKUEM BTOPOTO 3akoHa HbroTOHA.
Pemienue 3a1a4 ¢ uCMoiab30BaHUEM BTOPOTO
3akoHa HproTOHA 1 TIpaBuIIa CIIOKEHUS CHIL.
Ornpenenenune )KECTKOCTHA NIPYKUHBI.

AHau3 cUTyaIui, B KOTOPhIX HAOIIOal0TCs
ynpyrue negopMaiiuu, u uX 00ObsICHEHUE

C HCMOJIb30BaHUEM 3aKkoHa ['yka.

Pemienue 3a1a4 ¢ NCNOJb30BAHUEM 3aKOHA
I'yka.

UccnenoBanre 3aBUCUMOCTHU CUJTBI TPEHUS

CKOJIbKCHUA OT CHJIbl HOPMAJIbHOT'O JaBJICHHA.

OO6cyxeHne pe3yabTaToB UCCIICTOBAHMSL.
Omnpenenenue kodpuimenTa TpeHUs
CKOJIbYKEHUSI.

W3mepeHue cuibl TPEHUS TOKOSI.
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Pemenue 3a1ad ¢ ucnosnb3oBanueM GpopmMyIibl
JUTSL CUITBI TPEHUSI CKOJIbYKEHUS.

AHanu3 ABUKEHUS TeJl TOJIBKO MO/ 1eHCTBUEM
CHJTBI TSKECTH — CBOOOTHOTO TIAZICHHUSI.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHHUSI
CBOOOTHOTO TIAJICHUS OT MaCCHI Tela.

OreHka BeTUYMHBI CHITBI TSTOTEHUS,
JEUCTBYIOIIEH MEXIY ABYMS TEIaMHU

(mJ1g pa3HBIX Macc).

AHanmu3 TBMKCHUS HEOSCHBIX Tell

MOJ1 ISUCTBUEM CUJIBI TATOTEHUS

(c ICTIOSTE30BaHUEM JOTIOTHUTEITBHBIX
MCTOYHUKOB MH(GOPMAIIHH).

Pemenue 3a7a4 ¢ UCIoIb30BaHUEM 3aKOHA
BCEMHPHOTO TATOTCHUS B (POPMYJITBI

JUTSL pacu€Ta CHIIBI TSDKECTH.

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
OTIMCHIBAOIIICTO MPOSBICHUS 3aKOHA
BCEMHPHOTO TATOTCHHUS; BHITTOJTHEHHUE 3a]JTaHUI
M0 TEKCTY (CMBICIIOBOE YTEHHUE).

HaOmronenue u 006CykJI€HHE OIBITOB

10 U3MEHEHUIO Beca TeJla MPU YCKOPEHHOM
JIBUKCHUH.

AHanm3 ycnoBui BOSHUKHOBEHUSI HEBECOMOCTH
U TIEPETPY3KHU.

Peienue 3aa4 Ha onpeziesieHe Beca Tesna

B PA3JIMYHBIX YCIOBUSIX.
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AHanu3 cui, AEMCTBYIOIIMX Ha TENO,
MOKOSIIIIEECS] Ha OTIOPE.
Omnpenenenue HEHTpa TSHKECTH Pa3TUYHbIX T

1.3.

3aKOHBI COXPaHEHUS

10

Nmnynbc Tena. U3menenue
UMITyJIbCa. VIMITYJIbC CHIIBL.
3aKOH COXpaHEHUs
uMITyJbca. PeaktuBHoOe
JIBUKEHUE.

Mexanunueckas paboTa u
MOIIHOCTh. PaboTa cun
TSXKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUU U
paboTsl. [ToTeHnmanpHas
SHEprus Teja, HOJHITOro
HaJl TOBEPXHOCTHIO 3€MJIH.
[TorenunanbHas 3HEPTU
CKATOM NPYKUHBL.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
SHEPruu. 3aKOH COXPaHEHUs
MEXaHUYECKON SHEPIUU

HaOmronenue u o0cyx aeHHEe ONBITOB,
JEMOHCTPUPYIOIIUX Mepejady UMITYJIbca

P B3aUMOJICHCTBUY TEJI, 3aKOH COXPAHCHHUSI
MMITYJIbCA MPU a0COTIOTHO YIIPYTOM U
HEYTPYTOM B3aUMOJCHCTBUH TE.

AHanu3 CUTYyaluii B OKpyKarolen >ku3Hu

C MCTIOJIb30BaHMEM 3aKOHA COXPaHCHUS
UMITYJIbCA.

PacmosnaBanue sBIICHUS pEaKTUBHOTO
JBIKEHUS B IPUPOJIC U TEXHUKE.
[IpumeHeHne 3aKoHa COXPaHEHUS UMITYJIbCa
IS pacu€Ta pe3yJabTaTOB B3aUMOACHCTBUSA TEI
(Ha mpuMepax HEeyIpyroro B3anuMoIeHCTBUSI,
YIPYTOTo IEHTPATEHOTO B3aUMOJICHCTBHUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETIOABUKHO).

Pemenue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Onpenenenue pabOThI CUITBI YIPYTOCTH

IIpU TOABEME TPy3a ¢ MCIOJIb30BAaHIEM
HEIOBMKHOTO ¥ TIOJIBMYKHOTO OJIOKOB.
N3mepenune MOIHOCTH.

N3mepeHre NoTeHIMATbHON SHEPTUH YIIPYTO
1e(OPMHUPOBAHHOMN TPY>KUHBIL.
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N3mepeHne KNHETUYECKOM YJHEPTUH TeNa

10 JYIMHE TOPMO3HOTO MYTH.
DKCIEpUMEHTAIbHOE CPAaBHEHUE U3MEHECHHUS
MOTECHIMAIBHOW U KHHETUYECKOUW SHEPTHM Tella
IIPY JIBUKEHHUU IO HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTaIbHAs IPOBEPKA 3aKOHA
COXPAaHEHHS] MEXaHUYECKON IHEPIUr

IIpU CBOOOHOM TaJCHUHU.

[IpumeHeHune 3aKkO0Ha COXpAHEHUS
MEXaHUYECKON YHEPTUH JIJIA pacuyéra

MOTEHINAJIbHON U KHHETUYECKOW SHEPTUM Tea.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpaHCHUA MEXaHHYECKOU OHCPIUn

Hror

0 TIO0 pazeny

40

Pa3zngen 2. Mexannueckue KoJ1e0aHHUA M BOJI

HbI

2.1

MexaHnueckue
KoJicOaHUs

7

KonebarenbHoe nBMXEHHE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHUM: TIEPUOT,
4acToTa, aMIUTUTYa.
Marematnyeckuii u
PY>KUHHBIN MasSTHUKH.
[IpeBpamienue sHepruu
IpH KoJieOaTeIbHOM
JBUYKEHUU.

3aTyxaronue KojieOaHusl.
BoiHyX1€HHbBIE KOJIeOaHUsI.
Pe3onanc

Habmonenne kojre0anuii moa IeMCTBUEM CHUJT
TSHKECTH U YIIPYTOCTH U OOHAPYKEHUE
MO00HBIX KOJIEOAHUH B OKPYKAIOIIEM MUPE.
AHanu3 KojebaHuil rpy3a Ha HUTU U

Ha npykuHe. OnpeaeieHne YacTOThI
KOJIeOaHMI MaTEMaTUIECKOTO U MPYKUHHOTO
MAasITHUKOB.

HaGmonenne n 00bICHEHUE SIBIIEHUS
pe30HaHcA.

HccnenoBanne 3aBUCHMOCTH IIEpHOaa
KOJICOaHMI TTOIBEIIICHHOTO K HUTH Tpy3a

OT JUIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH MEepHOIa KoJIeOaH i
rpy3a, MOJABEIIEHHOTO K JICHTE, OT MacChI Ipy3a.
HaOmnronenue u o0Cyx aeHUE ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTbH ITEPUOIa
KOJIeOaHMI MPYKHHHOTO MasiTHUKA OT MacChl
rpy3a U )KECTKOCTH MPYKUHBI.

[IpumMeHneHrne MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JJIsT ONTMCAHUS
KOJIeOaHMI B OKpYKaIOIEeM MHUPE.

Pemenue 3a1a4, CBA3aHHBIX C BHIYMCICHUEM
WJTU OLICHKOM 4acTOThI (Mepro/ia) KojaeOaHuit
Hszmepenue yckopenus c60000H020 nNadeHUs.

2.2

Mexanunyeckue
BOJIHBI. 3BYK

MexaHn4yeCcKre BOJIHBI.
CBoiicTBa MEXaHUYECKHUX
BOJIH. [IpoonbHbIE 1
nonepevyHsie BOIHBIL. J[JinHa
BOJIHBI U CKOPOCTH €€
pacnpoCTpaHEHHUS.
MexaHnuecKre BOJTHBI

B TBEPJIOM TeJIE,
CEMCMHUYECKUE BOJIHBI.
3ByK. [']poMKOCTB 3ByKa U
BbICOTa TOHA. OTpa)keHue
3Byka. MHdpa3Byk u

yIBTPa3BYK

OOHapyXeHUe U aHAJIU3 BOJTHOBBIX SIBJICHHM
B OKPY’KaOIIEM MHpE.

HabGnronenue pacnpocTpaHeHus TPOI0TbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJENH) U
oOHapy>KeHHE aHAJIOTHYHBIX BUIOB BOJIH

B MIPUPO/IE (3BYK, BOJHBI HA BOJE).
Boruncrienue JJIMHBI BOJHBI U CKOPOCTH
pacnpocTpaHEHUS 3BYKOBBIX BOJIH.
DKCnepUMEHTAIBHOE OTIPE/ICTICHUE TPaAHUI]
JaCTOTHI CIIBIITUMBIX 3BYKOBBIX KOJICOaHHUIA.
HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCII€, C UCTIOIH30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).
HaOmronenne u 00bsICHEHUE ABJIEHUS
aKyCTHYECKOTO pe30HaHca.
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AHaJIN3 OPUTHHATIBLHOTO TEKCTA, TOCBAIIEHHOTO
HCIIOJIb30BAHUIO 3BYKa (WJIM YIBTPa3BYKa)

B TEXHUKE (9X0JIOKAIUs, YIBTPA3BYK

B MEJIUILIMHE U JIp.); BBIIIOJIHEHUE 3a/JaHU

10 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no pazaeny

15

Pa3znen 3. 3HeKTpOMaFHI/ITHOe MOJI€ M JICKTPOMAIrHUTHBIC BOJTHbI

3.1 | DnekTpoMarHUTHOE 6 DIEeKTPOMarHuTHOE TOJIE. [TocTpoenue paccyxaeHuii, 000CHOBBIBAIOIINX
10JIE U DIEKTPOMAarHUTHBIC BOJIHBL. | B3aUMOCBSI3b AIEKTPUUYECKOTO U MAarHUTHOT'O
AJIIEKTPOMAarHUTHbIE CaoiicTBa TTOJIE.

BOJIHBI AIIEKTPOMATrHUTHBIX BOJIH. OKCnepUMEHTAIBHOE U3YyYEHUE CBOWCTB
[IIkaya >I€KTPOMarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Mcnonbs3oBanue C TOMOIIIbI0 MOOUIILHOTO TeNeoHa).
3JICKTPOMArHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHmu3ma.
ONeKTpOMarHuTHas MPUPOJA | AHAJIHM3 TEKCTOB, OMMCHIBAIOIINX MPOSIBICHUS
cBeTa. CKOpOCTH CBETA. AIEKTPOMATrHUTHOTO U3JyYEHHUS B PUPOJIE:
BonHoBbie cBOIICTBa cBETa ’KMBBIE OPTaHU3MBbI, U3JTy4Y€HHUsI HEOECHBIX Te
(CMBICTIOBOE UTEHUE).
Pacrnio3znaBanue 1 ananu3 pa3inyHbIX
IIPUMEHEHUH 3JIEKTPOMATHUTHBIX BOJIH
B TEXHUKE.
M3ydeHne BOJTHOBBIX CBOWCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM Gopmyi
JUIS1 CKOPOCTH 3J1IEKTPOMATrHUTHBIX BOJIH, JIJIUHBI
BOJIHBI U 4aCTOTHI CBETA
Htoro no pazneny 6
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Pasznea 4. CBeToBbI€e IBJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHUs
CBeTa

JlydeBast MOJ1eIb CBETA.
HctouHuku cBera.
[IpsiMmonuHEHOE
pacnpocTpaHEHUE CBETA.
3armenus Connua u JIyHsI.
Otpaxenue cera. [lnockoe
3€pKajo. 3aKOH OTPAXKEHUs
CBETAa.

[Ipenomiienue cBera. 3aKOH
npenomiieHus ceeta. [lonHoe
BHYTPEHHEE OTpPaXKEHUE
ceeta. Mcnonb3oBaHue
MOJIHOTO BHYTPEHHETO
OTPAKEHUS B ONTHYECKUX
CBETOBOJAX

HabnroeHue onbIToB, IEMOHCTPUPYIOIIUX
SBJICHHE MPSIMOJIMHEHHOTO PacpOCTpaHEHUS
cBeTa (BO3ZHUKHOBEHUE TEHU U MOJTYTEHHU),

U UX UHTEPIIPETAIUS C UCTI0JIb30BaHUEM
MOHSITUSL CBETOBOTO JIyya.

OOBbsicCHEHUE U MOJIETTUPOBAHUE COTHEUHOTO U
JYHHOTO 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH YTJ1a OTPAXKEHUS
CBETOBOTO JIy4a OT yrjia najeHus.

N3yuyeHue cBOWCTB M300paKEHUS B INIOCKOM
3epKaje.

HaOmronenne u 00bsICHEHUE OMBITOB

10 TTOJIYYCHUIO N300paKEHU B BOTHYTOM U
BBINTYKJIOM 3epkaiax. Habmogenue u
0OBSICHEHHE OMBITOB IO MPETOMJICHUIO CBETA
Ha TPaHULIEe Pa3IUYHbIX CPEJl, B TOM YHUCIIE
OTIBITOB C MOJTHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJIEHUS OT YIJIa NaJeHUsl CBETOBOTO JIyya
Ha TPAHUIIC «BO3yX—CTEKIION.
Pacnio3zHaBanue sIBIE€HHUM OTPAXXEHUS U
MIPEJIOMJICHUS CBETA B OBCEHEBHOM JKU3HH.
AHanu3 1 00bSICHEHHE SIBJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3a1a4 ¢ UCMIOIB30BaHUEM 3aKOHOB
OTpa)X€HUs U MPEJTOMJIICHHUS CBETa
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4.2 | JIuH3BI ¥ OITHYECKHE 6 JIunza. Xon nydeit B muH3e. | [lonydeHne n300pakeHUl ¢ TOMOIIBIO
IPUOOPHI Onrtuueckas cuctema coOuparoniei U paccernBarollen JIMH3.
¢doroanmapara, Mukpockona | Omnpenenerne GOKyCHOTO PACCTOSHUS U
u Teneckomna. ['na3 kak ONTUYECKOU CUJIbI COOMPAIOIIEH JTUH3HI.
ONTHYECKasi CUCTEMA. AHanu3 yCcTpoHcTBa ¥ MPUHIMIA JEHCTBHS
bimzopykocTs HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JAJIbHO30PKOCTh ¢doToannapara, MUKPOCKOIIa, TEIECKOIIA.
N3yueHnue Mojienu riia3a Kak ONTUYECKON
CUCTEMbI. AHAIN3 SIBJICHUN OJIM30PYKOCTH
U JAJIbHO30PKOCTH, IPUHIINIA IEHCTBUS
OUYKOB
4.3 | Paznoxxenue 6emoro 3 Pasnoxenue 6enoro ceera HabGnronenue paznoxenus 6ey0oro ceeta
CBETA B CIIEKTP B criekTp. OnbiTel HpIOTOHA. | B CHIEKTD.
CrnoxxeHue CreKTpaIbHbIX Habntonienue u o0bsiCHEHHE OTIBITOB
1BeToB. Jlucnepcus cBeTa 0 TIOJTyYEHUIO O€JI0r0 CBETa MPHU CII0KEHUU
CBETa Pa3HbIX LIBETOB.
[TpoBenenune u 0ObSICHEHHUE OTIBITOB
10 BOCIIPUSITUIO LIBETA TPEIMETOB ITPU HX
HaOJIOICHUH Yepe3 IIBETOBbIC (PUITBTPHI
(LIBETHBIE OYKH)
Hroro no paszneny 15
Pa3nen 5. KBanToBbIe IBJIeHUSA
5.1 | Ucniyckanue u 4 OnbiTel Pezepdopna u OO6cyxaenue 1enu onbiToB Pezepdopaa

IIOTJIOMCHUC CBCTA
aTOMOM

IIaHCTapHad MOJACIIb aTOMaA.

Mopaens atoma bopa.
Hcnyckanue u noraouieHue

I10 UCCIICA0OBAaHNIO aTOMOB, BBIJIBUXKCHHC
TAIIOTE3 O BO3BMOXKHBIX PE3YJIbTAaTaX OIIbITOB
B 3aBUCUMOCTH OT IIPEAIIOJIaracMoro CTpoCHuA
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cBeTa atToMoM. KBaHTHI.
JInHen4yaTpIe CIIEKTPBI

aTOMOB, (OpPMYIIMPOBAHKE BHIBOJOB

U3 pe3yJbTaTOB OIBITOB.

OO6cy:x1eHne TpOTUBOPEUHIA IIJIaHETaApHOU
MOJEJIA aTOMa U OCHOBAHUM IS TUIIOTE3bI
bopa o cranmoHapHbIX OpOUTaX JIEKTPOHOB.
HabGnronenue CruionHbIX U JIMHEWYaThIX
CIIEKTPOB U3JIy4YE€HUS PA3JIUYHBIX BEIICCTB.
OObsiICHEHUE TUHENYATBIX CIIEKTPOB U3ITyYECHHUS

5.2

Ctpoenue aToOMHOTO
aapa

PannoaktuBHOCTH. Anb(ha-,
0eTa- 1 raMMa-U3Ty4YEeHUS.
CtpoeHue aTOMHOTO 41pa.
Hyknonnast moaenb
aTOMHOTrO sizpa. M30Tomsl.
PagnoaxkTuBHEIE
npeBpatienus. [lepuon
MOJIypacmajia aTOMHBIX SIIEP

OO0cyxaeHne BO3MOXKHBIX THIIOTE3 O MOJACIIAX
CTPOCHHUS siJIpa.

Omnpenenenre cocTasa saep Mo 3aJaHHBIM
MacCCOBBIM | 3apsA0BBIM YUCIIAM H

T10 MTOJIOKEHUIO B TIEPHOIMUECKOM CHCTEME
9JIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa SApa U €ro
MTOJIOKEHUS B TIEPHOTUICCKON CHCTEME

MIPH 0-PaJMOAKTUBHOCTH.

HccnenoBanne TPEKOB 0-9aCTHIL IO TOTOBBIM
dboTtorpadusim.

OOnHapyxeHue 1 I3MEepEHUE PaguarliOHHOTO
(dhoHa ¢ TTOMOIIBIO JIO3MMETPA, OLICHKA €T
WHTEHCUBHOCTH.

Amnann3 OMoI0THYSCKUX U3MCHEHHMH,
MIPOUCXOISAIINX O ICHCTBUEM
PaIMOAaKTUBHBIX U3TyUCHUH.
Hcnonb30BaHne paaMoaKTUBHBIX H3TyYCHHUNA
B MEJIUIINHE
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5.3 | SAnepHble peakuuu 7 Anepnsbie peakuuu. 3akoHbl | Pemienue 3aga4 ¢ HCHOJIb30BAHUEM 3aKOHOB
COXpPaHEHMS 3apsAI0BOTO U COXPaHEHMS MAaCCOBBIX U 3apPSI0OBBIX YHCEN
MacCOBOT0 YMCEJl. DHEPTUS | HA OMpeielieHNe Pe3yIbTaToOB SICPHBIX
CBSI3M aTOMHBIX si7iep. CBsA3b | peakiuii; aHaIu3 BO3MOKHOCTH WU
MaccChl ¥ dHepruu. Peakuun | HEBO3MOKHOCTH SICPHON PEAKITHH.
CUHTE3a U JCICHUS SIEP. OueHka YHEPTrUU CBSI3U SAIEP C UCTIOIb30BAaHUEM
Ncrounvku sHeprun CosHLa | popMynsl DWHINITEHHA.
U 3BE31. fAnepHas OO0cy:x/1eHne MEePCIEKTUB UCIIOJIb30BaHUs
sHepreTuka. Jlencreus YIPaBISIEMOI0 TEPMOSACPHOTO CUHTE3A.
PaIMOAKTUBHBIX U3IYYCHUH | OOCYkICHUE IPEHUMYIIECTB U YKOJIOTHICCKHX
Ha KUBBIE OPTAHU3MBI po0JIeM, CBSI3aHHBIX C SIIEPHOM SHEPIeTUKON

Hroro no pasaery 17

IHoBTOpUTEJIHbHO-0000 AN MOTYJIb

[ToBTOpEHUE 1 9 Cucremaruzanus u BrinonHenne yueOHbIX 3a1aHHH, TPEOYIOITNX

00001IeHNEe
COJIepKaHMs Kypca
¢bu3uku 3a 7-9 kiaccel

0000111eH1Ee TPETMETHOTO
COJIepKaHus U OIbITa
JeSITeTbHOCTH,
IPUOOPETEHHOTO

IpU U3YYEHUU BCETO Kypca
(U3UKHN OCHOBHOT'O 00IIIETO
o0pa3oBaHHs.

IToaroroBka K OCHOBHOMY
roCyJ1apCTBEHHOMY
AK3aMeHy 1o (pusmke

JU1s1 OOyJaroIuXcs,
BBIOPABIIMX 3TOT YUE€OHBI
peaMeT

JEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— MIPUMEHEHUS MTOJIYYEHHBIX 3HaHUN

JUTSl HAYYHOTO OOBsICHEHUS (PU3UUECKUX
SIBJICHUM B OKPY>KAIOLLEW IPUPOJIE,

B [TOBCEJTHEBHOM KU3HU U BBISIBJICHUS
(bu3MYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTH;

— MPUMEHEHUSI OCBOEHHBIX
HKCIIEPUMEHTAJIbHBIX YMEHUI

JUTS ICCIIEZIOBAHUS (PU3NYECKUX SIBICHUH,
B TOM 4YHCJIE JJI IPOBEPKU TUIIOTE3
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Y BBISIBJICHUS 3aKOHOMEPHOCTEH.

Pemenue pacu€THbIX 3a/1a4, B TOM YUCIIE
MPEINOoJIararolnX UCIOIb30BaHue (PU3MUECKUX
Mojielield 1 OCHOBaHHBIX Ha COJEP KaHUU
pa3IMYHBIX Pa3/IeNoB Kypca PU3UKH.
BrlnonHeHue 1 3anuTa rpynmnoBbIX Win
WHIUBUTYyJIbHBIX TIPOEKTOB, CBA3aHHBIX

C cofiepKaHueM Kypca pU3uku

Hroro no pazgeny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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