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PabGouass mporpamma mo yuyeOHOomMy mnpeamery «Dusuka» (0a30BbI ypOBEHB)
(mpeametHas obnacte «EcTecTBEHHO-HayYHBIE MPEAMETHI») (Jajee COOTBETCTBEHHO —
nporpaMmMa o (¢usuke, (pU3MKa) BKIIOYACT MOSICHUTEIBHYIO 3aIUCKY, COJEpKaHUE
oOyueHusl, TUIaHUPYEMbIEe Pe3yIbTaThl OCBOCHHS MPOTPaMMBI 10 (PU3HKE, TEMATHIECKOE
IUTAHUPOBAHHUE.

MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3nke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS COCTaBIIEHA
Ha OCHOBE TOJIOXKEHUH M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHS Ha 0a30BOM YPOBHE
OCHOBHOU 00pa3oBaTeNbHON mporpammel, npeactaBieHHbIXx B @I'OC 00O, a Takxke
c yuétoM pabodeil mporpammbl BocnuTaHus M KoHuenuuu npenojgaBaHusi yueOHOTO
npeamera «Pu3uKay.

Copepxkanve mporpamMmbl 10  (U3MKE HampaBieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH OOYYaIOIIMXCA U OpraHU3alui0 U3ydyeHus (pU3uKu
Ha JIeITEIbHOCTHOW OcHOBE. B mporpamme mo (U3MKE YUWUTHIBAIOTCS BO3MOKHOCTH
yueOHOro mnpenMera B peanusauuu TpedoBanuii OI'OC OOO Kk mIaHUPyEeMbIM
JUYHOCTHBIM M METANpEIMETHBIM pPE3yJbTaTaM OOYUYEHHsI, a TAKKE MEKIIPEAMETHbBIC
CBSI3M €CTECTBEHHO-HAyUYHBIX Y4Y€OHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMUs.

[Iporpamma 1o (uU3HMKE YyCTaHABIMBAET paclpeleieHre Y4yeOHOro marepuasa
no rojgam oOydeHus (MO Kiaccam), MpejyiaraeT MPUMEPHYIO TOCIIEI0BATEILHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COAEpPX aHUS U yudére
BO3PAaCTHBIX OCOOEHHOCTEH 00yUaroIXCs.

[Iporpamma no ¢usuke paszpaboTaHa ¢ LETbIO OKa3aHHUS METOJAMYECKOW MOMOIIH
YUHTEIO B CO3IaHUH paboyeil MporpamMmsl 10 y4eOHOMY MPEAMETY.

du3nka SBISIETCS CHUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUM,
U3y4YaeMbIX XHMHEH, Ouosorueil, actpoHoMue u (usndeckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYUYHYIO KAapTUHY MHpa, MPENOCTaBIseT Haubosiee sCHbIC
oOpa3upl MPUMEHEHUsT HAyYHOrO METOoJa TIO3HAaHHsS, TO €CTh CHoco0a MOJyYeHHs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onmna w3 THaBHBIX 3a1ad  (PU3WYECKOro O0pa3oBaHUsT B CTPYKType OOIIETo
o0pa30BaHMs COCTOUT B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHOU IPAMOTHOCTH U MHTEpeca
K HayKe y o0y4Jaromuxcsi.

N3ydyenne ¢usmku Ha 0a30BOM YpPOBHE MPEAINOIAaraeT OBIAJACHHUE CIEXyIOIIMMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYYHYI0 I'PAMOTHOCTb:

HAy4YHO OOBSICHATH SIBJICHMUS,

OLICHHMBATh U TOHUMAaTh OCOOCHHOCTH HAyYHOT'O UCCIIEI0BaHMUS;

MHTEPIPETUPOBAaTh  JAHHBIE W  HCIOJb30BaTh HAy4YHBIE JI0KA3aTEIbCTBA
JUTSl TIOJTYY€HUSI BBIBOJIOBY.
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[{enn n3yuenus GU3NKU Ha YPOBHE OCHOBHOTO O0IIIEro 0Opa3oBaHUs OMPEIEICHBI
B Konnenmuu npenonaBanus yudeOHoro mnpeamera «®Duszmka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccuniickon depnepanun, peann3yoIuX OCHOBHBIE
oOmieoOpazoBareNbHble  TPOrpaMMmbl,  yTBEepkAEHHOW  pemeHuem  Kosieruun
MunuctepcTBa npocerienus Poccuiickoit deneparuu (mpotokod ot 3 pexadops 2019 r.
No TTK-4BH).

Henu nzydenust Gu3nNKu:

NpUOOpEeTEeHUE MHTEpeca M CTPEMIICHUS O0ydarolmmxcsd K HayYHOMY H3YUYCHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUH O HAYyYHOM METOJE TO3HAaHUS U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

¢opMupOBaHHE HAy4YHOTO MHPOBO33PEHHUS Kak pe3yjbTaTa H3yYeHUS OCHOB
CTpOEHUS MaTepuH U PyHIAMECHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHrE TPEACTaBICHUH O ponu GU3UKKA I Pa3BUTHI APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE MPEJCTABICHUH O BO3MOXKHBIX c(epax Oyaymied mpodeccuoHanbHOU
NeSTeTbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajdbHEHIIeMy O0OYyYEHUIO B 3TOM
HarpaBJICHUH.

JlocTikeHre 3THX 1eJield MporpaMMbl 1Mo (PU3KMKEe HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CICAYIONINX 3a]1ay:

npuoOpeTeHNE 3HAHWUK O JWCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHWYCCKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHHSIX;

NpUOOpETCHHE YMEHHH OINHUCBHIBAaTh M OOBSACHITH (PU3HUYCCKHE  SBICHUS
C MCTIOJIb30BAaHUEM TOJTyUYCHHBIX 3HAHUMH;

OCBOEHHE METOOB PEIICHHUsI MPOCTEHIINX PacuETHBIX 3a7ad C HCIOIb30BAaHUEM
(bU3UMYECKUX MOJIENICH, TBOPUYECKUX U MPAKTUKO-OPHUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMM HAOMI0IaTh TPHUPOJHBIC SIBICHUS U BBIMOJIHSATH OIBITHI,
nabopaTopHble pabOThl W IKCIIEPUMEHTAIbHBIE HCCIEOBAHUS C MCIOJb30BaHUEM
HU3MEPUTEITLHBIX PUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ HHPOpMaIel HU3UIECKOTO COAEPIKAHUS, BKITFOYAs
UHOOPMAITUI0O O COBPEMEHHBIX JOCTIIKEHUSAX (PU3WKH, aHaJu3 W KPUTHYECKOE
OlICHMBaHUE MH(HOPMAIINH;

3HAKOMCTBO €O cdepamu MNpodEeCCHOHAIIBHOM JEATCIbHOCTH, CBSI3aHHBIMH
C (GU3UKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTH)KCHHSIX
(bU3YEeCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro
obpasoBanusi orBoautTcs 238 yacoB: B 7 kimacce — 68 vacoB (2 waca B HeIeno),
B 8 Kiacce — 68 yacoB (2 yaca B Hefeno), B 9 kiacce — 102 yaca (3 gaca B Hefienio).

[Ipenyaraemslii B mporpamme o (pu3uKe nepeueHb 1a00paTOPHBIX padOT U OTIHITOB
HOCUT PCEKOMEHIATCIIbHBIA  XapakTep, VyYHMTElIb JIeJlaeT BBIOOp TPOBEICHUS
7abopaTOpHBIX pabOT U OMNBITOB C YYETOM HMHIUBHUAYAJIbHBIX OCOOEHHOCTEH
oOydJarommxcsi, CIHUCKa DSKCIEPUMEHTANBHBIX 3aJaHui, TMpejaracMblXx B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 9K3aMeHa M0 (U3HKE.
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COAEPKXAHUE OBYYEHUA
7 KJIIACC
Pasznen 1. ®u3uka u eé posib B MO3HAHMH OKPY:KAIOLIEro Mupa
®usuka — Hayka o npupoxae. SAsmeHus mnpuponsl. Dusznueckue SABICHUS:

MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BennyuHbl. M3Mepenue ¢pusndeckux Benuunt. Ousnueckue npudopsbl.
[TorpenmiHocTh U3MepeHnii MexayHapoaHasl CUCTEMA €UHUII.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHbIE HAayKd  H3Y4yalOT  IPHUPOAY.
EcTecTBeHHO-HAYUYHBII METOJ] IO3HAHUS: HA0II0AEHUE, IOCTAaHOBKA HAYYHOT'O BOIIPOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 110 IMTPOBEPKE TUIIOTE3, 00BICHEHHE HAOII0AAaEMOT0
aBieHus. Onucanue GU3NYECKUX SIBICHUN C MTOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHuueckue, TEII0BBIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHHS.
duznyeckue NpudOPsI U MPoLeypa MPSMbIX H3MEPEHU aHAIIOTOBBIM U ITU(POBBHIM
pruOOpoM.

JlabopamopHhwvie pabomul u onwvimol

Omnpenenenyre IEHBI ACIICHAS ITKATBI U3MEPUTEITLHOTO MMprUoopa.

N3mepenue paccTosiHUI.

N3mepenne 00bEMa )KUIKOCTH U TBEPJIOTO TENA.

Omnpenenenue pa3MepoB MajbIX TEJ.

N3mepenne TemriepaTypbl MPU MOMOIIM KUIKOCTHOTO TEPMOMETpPA M JaTUUKA
TEMIIEPATYPHI.

[IpoBenenue uccienoBanus MO MPOBEPKE TUIIOTE3bI: JAIbHOCTh MOJIETA MIAPHKA,
MyIIEHHOT'O TOPU30HTAJILHO, TEM 0OJIbIle, YeM OOJIbIIIEe BHICOTA MyCKa.

Pa3nen 2. IlepBoHayanbHble CBeIeHUS O CTPOEHUH BelllecTBa

CtpoeHue BelecTBa: aTOMBI U MOJIEKYJIbI, X pa3Mmepbl. OMbITHI, JOKA3bIBAIOIINE
JVCKPETHOE CTPOCHUE BELIECTBA.

JIBmxeHue yactull BeniectBa. CBsI3b CKOPOCTH IBUKEHUS YACTUL] C TEMIIEPATYPOIl.
BbpoyHnoBckoe nBuxenue, nuddysus. BzanmoaeicTBre yacTull BEIECTBA: MPUTSHKEHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOEHUE Ta30B, >KUJIKOCTEH M TBEPIBIX
(KpucTaIMYeCKUX) TeJl. B3auMOCBS3b MEXIYy CBOHMCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSX U HMX aTOMHO-MOJEKYJSpHbIM cTpoeHueMmM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Jlemoncmpayuu

Habmnronenue 6poyHOBCKOTO JIBUYKEHUS.

Hab6nronenue nuddysun.

HaOmtonenue sBiieHH, OOBSCHSIONIMXCS TPUTSHKEHUEM WIM OTTAJIKUBAaHUEM
YacTHIl BEIIECTBA.
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JlabopamopHwvie pabomul u onvimol
OreHka quamMeTpa aToMa METOZIOM PSOB (C UCTIOIb30BaHueM (hoTorpadmii).
OnpITel 1O HAOJIOACHUIO TETJIOBOTO PACIIUPEHHUS Ta30B.
OnbITh IO 0OHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

Pazaen 3. /IBu:keHue M B3aNMOIelCTBHE TeJ
Mexannueckoe nBuxeHue. PaBHoMepHoe 1 HepaBHOMepHOE JABUKeHHE. CKOPOCTb.
CpenHsst CKopoCTb TP HEPAaBHOMEPHOM JIBH>KEHUU. PacyéT ImyTH 1 BpeMEHU JIBH>KCHUSI.
SABnenue uHEpLUMU. 3aKOH MHEpUMU. B3anumoneiicTBrEe Tel KaK MPUYMHA U3MEHEHHUS
CKOpPOCTH ABWKEHHs Ten. Macca kak mepa MHepTHOCTH Tena. [IoTHOCTh BemiecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BELIECTBA.

Cuita kak XapakTepucTuKa B3auMozeicTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.
N3Mepenune cuibl ¢ TOMOIIBIO TMHAMOMETpA. SBIIEHUE TATOTEHUS U crJia TskecTH. Cuna
TSUKECTH Ha Apyrux riaHerax. Bec tena. HeBecomocTs. CrioxkeHne cuil, HapaBIEHHBIX
no ogHoM mnpsimoi. PaBHomelcTByromas cui. Cuna TpeHus. TpeHHe CKONbXKEHUs U
TpeHHE NOKOs. TpeHue B mpupoie U TEXHUKE.

Jlemoncmpayuu
Habintoienne MexaHu4eckoro JBUKEHHs Teja.
N3Mepenne CKOpOCTH MPSMOJIMHEUHOTO JBUKECHMUS.
HabGnronenue siBneHust HHEPIUH.
HabitoieHne n3MeHeHns CKOpOCTH ITPHU B3aUMOJEHCTBUU TEJI.
CpaBHeHUE Macc MO0 B3aUMOAECHCTBUIO TEI.
CiioxeHune cui, HapaBJIEHHBIX IO OJHON IPSIMOA.

JlabopamopHhwvie pabomul u onvimol

OnpeneneHrne CKOPOCTH PABHOMEPHOTO IBUKEHUS (IIapuKa B )KUAKOCTH, MOJCIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jlajee).

Omnpenenenre CpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM [IapuKa M0 HAKJIOHHOU
MJIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPAOTO TeNA.

OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (fedhopMaliviu) npysKUHbI
OT NPUJIOKEHHOMN CHUJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHUSI CKOJIBKEHHUS OT Beca Tela
U XapakTepa CONPUKACAIOLINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiienune TBEPABIX TeJl, dKMAKOCTENH U ra30B

Hasnenue. CriocoObl yMEHBIIEHHMS M yBEJIMYEHHUs JaBiieHud. JlaBieHue rasa.
3aBUCUMOCTH JaBJIEHUS raza oT 00bEma, Temneparypsl. [lepenaya gaBiaeHus: TBEPIbIMU
TelaMH, >KHIKOCTAMM M ra3amu. 3akoH Ilackans. IIHeBMarnueckue MallWHBIL.
3aBUCUMOCTh JIABJICHHUSI JKUJIKOCTH OT TIYyOMHBL. ['MIpocTaTMyeckuil mapajokc.
Coobmraromuecs cocyapbl. [ uapaBinyeckue MEXaHU3MBbI.

Atmochepa 3emuin u armocepHoe pgaBieHue. I[IpUyuHBI CyIECTBOBAHUS
Bo3nymHOW o6onouku 3emnu. Omnbir Toppuuennmu. HM3mepenue atmocdepHOro
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JaBJ€HUS. 3aBUCHMOCTh aTMOC(HEPHOTO JIaBIEHUS OT BBICOTHI HaJ YPOBHEM MOPAI.
[TpuOops! 17151 U3MEPEHU AaTMOC(PEPHOTO TABICHMUSL.

JlelicTBUE KUIAKOCTH M Ta3a Ha NOTPYXKEHHOE B HUX Teno. Bertankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIABJICHUS ra3a OT TeMIEPaTyphl.

[Tepenava naBiieHUs KUJKOCTHIO U Ta30M.

Coobmiaroiuecs Cocy/ibl.

I'mppasnuuecknii npecc.

[TposiBieHmne aeiicTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CUJIBI OT 00BbEMa MOrpYKEHHOM YacTu Tejla U
IUIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEHN CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue T1UIaBaHUs TeJ: IUIABAaHWE WM TIOTPY>KEHME Tell B 3aBUCUMOCTH
OT COOTHOIIICHHUS TNIOTHOCTEH TEJa U KUJIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJAE OT 00bEMa MOrPYKEHHON
B KAJIKOCTb YaCTH TEJA.

OnpeneneHre BBITAIKMBAIOMIEN CHJIbI, JEUCTBYIOLIEH HA TEJIO, IMOTPYKEHHOE
B JKUJIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOIIEH CWIBI, JCUCTBYIOLIEW Ha TEJO
B KUJIKOCTH, OT MACCBhI TEJIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITAJIKUBAIOIIEN CHIIBL, AEHUCTBYIOIIEH
Ha TEJO B JKUJKOCTH, OT 00BbEMA NOTPYKEHHON B )KUJKOCTh YACTH TEJA U OT MIIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeomerpa MM KOHCTPYHPOBAHME JIOJKH U OIpEIEIeHUE €€
I'Py30I0IbEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIIHOCTH. JHEPrusi

Mexanudeckas padbota. MOIHOCT®.

[IpocThie MeXaHU3MBI: pbIYar, OJOK, HAKJIOHHAS TIOCKOCTh. [IpaBuiio paBHOBeCHS
pbiyara. [lpuMeHeHue mpaBuia paBHOBECHS phluara K OJIOKY. «30J0TO€ IPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanundeckas sHeprusi. Knnetndeckas u noTeHIpaibHas sueprus. [Ipespanienue
OJIHOTO BHJ1a MEXAHUYECKOW SHEPTUM B IPYTrOM. 3aKOH COXPAHECHUS SHEPTUH B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl NPOCTHIX MEXAHNU3MOB.

JlabopamopHhvie pabomul u onvimol

Onpenenenrie pabOThI CWIBI TPEHHS] TMPH PABHOMEPHOM JBMKEHHHM Teja
M0 TOPU30HTAIEHON TTOBEPXHOCTH.

HccnenoBanue yciaoBui paBHOBECHUS pblyara.
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N3mepenne K111 HAKIOHHOM INIOCKOCTH.
N3ydenue 3ak0Ha COXpaHEHHS] MEXAHUYECKOW DHEPTUN.

8 KJIACC

Pa3nen 6. TenuioBble siBJIeHUS

OCHOBHBIE MMOJOXKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOECHUS BEIIECTBA.
Macca u pazmepsl aTOMOB M MOJIEKYJT. ONBITHI, TOATBEPKIAIOLIUE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPHH.

Mopenu  TBEPAOro, IKUAKOTO M  Tra3000pa3HOro0  COCTOSIHMM — BEIIECTBa.
Kpucrammueckue u amopdusie Tena. OObsCHEHHME CBOMCTB Ta3oB, JKHIKOCTEH H
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KHHETHYECKON Teopun. CMadnBaHUe
Y KaWUIPHBIC ABJIEHUA. TEeII0OBOE PACIIMPEHUE U CXKATHE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YACTHLL.
BuyTtpennsis sHeprus. CrnocoObl M3MEHEHHsI BHYTPEHHEW SHEPIruM: TeIulonepenaya u
coBepuieHHE paboThl. Buapl Temmonepeaaun: TEMIONPOBOJHOCTb, KOHBEKIIMS,
U3IIy4YCHHE.

KonuuecTtBo TtemnoTel. VYaenbHas TEIJIOEMKOCTh BeELIECTBA. TeMI000MEH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OanaHca. [InaBneHue m oTBepAeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJenbHass TerioTa IuiaBieHus. llapooOpa3oBanue u
koHaeHcauus. Mcmapenwe. Kumnenue. VYaenbHas Temnora mapooOpa3oBaHMUSL.
3aBUCUMOCTh TEMIEPATYPBI KUIIEHUS OT aTMOC(HEPHOTO J1aBJICHHUS.

BrnaxxnocTth Bo3ayxa.

OHeprus TOIUIMBA. Y I€JIbHAs TEIUIOTA CTOPAHUSL.

[Tpuntuner padoTs! TermoBsix npurareneit KIIJ[ remmoBoro neuratens. TemnoBbie
JIBUTATEJIN U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpPaHEHHMS U NPEBPAILLIECHUS YJHEPTUH B TEILIOBBIX MPOLIECCAX.

Jlemoncmpayuu
Habmronerne 6poyHOBCKOTO JIBHYKCHUS.
Habnronenune nuddysumn.
HaOnronenue siBieHui cMauyuBaHUs U KalTWJUTSIPHBIX SIBICHUM.
Habmronerune TenioBoro pacimpeHus Teil.
WN3meHnenne naBiieHHMs Ta3a MNpd HM3MCHCHMM OO0BbEMa W HarpeBaHUW WA
OXJIQXKICHUH.
[IpaBuiia uaMepeHus: TeMnepaTypsl.
Bunsl Tenonepenaym.
OxJaxkaeHue npu COBEPLIEHUU padOTHI.
Harpesanue npu coBepiiieHuy paboThl BHEITHUMHU CUJIAMH.
CpaBHeHHE TEITUIOEMKOCTEHN pa3IMUHBIX BEIIECTB.
Hao6mroqenre KuteHus..
HaO0nronenue nocrossHCTBa TEMIIEpaTyphl MPHU TJIABJICHUH.
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Mojenu TENJIOBEIX ABUTATEIIEH.

Jlabopamopnwie pabomvl u onvimol

OnbIThI 110 0OHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKEHUS.

OnbITHI IO BRIPAUIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

OnpITHl IO HAOIIOJAEHUIO TEIMJIOBOIO PACIIMPEHHUS Ta30B, KUIAKOCTEH U TBEPIBIX
TeJl.

Omnpenenenue 1aBaeHUs BO31yXa B Oa/JIOHE IIIPUILIA.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh JABJIEHHS BO3/1yXa OT €ro o0béMa u
HarpeBaHUs WIN OXJIAXKICHHUS.

[IpoBepka rumnore3bl JIMHEHHONM 3aBUCUMOCTM JUIMHBI CTOJIOMKA KMJKOCTU
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPBHI.

Habnronenue n3MeHeHnsi BHyTPEHHEN SHEPTUU Tena B pe3yJbTaTe TeIuionepeaadn
U pabOThI BHEILIHUX CHUJL.

HccnenoBanue gBIEHHS TEIJIOOOMEHA MPU CMEMIMBAHUU XOJIOAHOW U ropsuein
BOJIBI.

OnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOH TMpH TEIJI0O0OMEHE
C HarpeThIM METAIUTMYECKUM LUIUHAPOM.

Ornpenenenue y1eaIpHON TEINIOEMKOCTH BEIIECTBA.

HccenenoBanue nponecca MCapeHHus..

OmnpeneneHre OTHOCUTENIBHOM BIIAJKHOCTH BO3/1yXa.

OmnpenenexHne yIeapHOM TEIIOTHI IIJIABJICHUS JIb/A.

Pa3jien 7. DiiekTpuyeckne M MATHUTHBIE SIBJIEHUSI

Onexktpuzanuss Tena. J[Ba poma  AIEKTpUUYECKHX 3apsaoB. BisammopeinctBue
3apsKEHHBIX Tel. 3akoH KynoHa (3aBUCHUMOCTh CHIIBI B3aUMOAECHCTBHYS 3apSKEHHBIX Tell
OT BEJIMYMHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEJIaMM ).

Onektpuueckoe mnone. Hanpsok€HHOCTH — anekTpuyeckoro mnonsd.  [IpuHomn
CYTEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsa/ioB. ODJIEMEHTApPHBIA JJIEKTPUUYECKHUI  3apsl.
Crpoenue atoma. [IpoBOAHMKH M JUAIEKTPUKHU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO
3apsja.

DJIEKTPUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHHUS JICKTPUUECKOTO TOKa. ICTOUHUKH
MOCTOSTHHOTO TOKa. JIEHCTBHS DJIEKTPUYECKOTO TOKa (TEIIOBOE, XHWMHUYECKOE,
MAarHuTHOE). DJIEKTPUYECKUN TOK B )KUAKOCTAX U razax.

OnekTpuueckas uemnb. Cuiia Toka. DIeKTpuieckoe HanpsbkeHue. ConpoTUBIICHUE
MPOBOJIHUKA. Y JAEIbHOE COMNPOTHBICHHE BemiecTBa. 3akoH Oma sl yyacTKa IENHu.
[TocnenoBaTenbHOE U NTAPAJUIEIIBHOE COCTMHEHUE TPOBOIHUKOB.

PaboTa 1 MOIITHOCTB JEKTpUUECKOTO ToKa. 3akoH Jkoyns—JIeHna. DiekTpudeckue
LENH U MOTPEOUTEHN JICKTPUIECKOM dHEepruu B ObITy. KopoTkoe 3aMbIkaHUE.

[ToctostHHble MarHuThl. B3anmoAelCTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe
noje. MarauTHoe nojie 3eMJIM ¥ €ro 3Ha4eHue I Ku3HU Ha 3emuie. OnbIT Ipcrena.
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MarautHoe moJsie AJIEKTPUUYECKOro Toka. [IprumMeHeHue 3MeKTPOMAarHUTOB B TEXHHUKE.
JleiicTBrE€ MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJABUTATEIb ITOCTOSHHOTO
Toka. Mcnosnb3oBaHWE  DJIEKTPOJABUTATEIECH B  TEXHUYECKMX  YCTPOMCTBaX W
Ha TPAHCIIOPTE.

Onbitel @apanes. SBiAeHHE 3JIEKTPOMArHUTHOW HUHAYKUMH. I[IpaBuno Jlenia.
Onextporenepatop. CrocoObl MONIYYSHHS JICKTPUUECKOW SHEPTUH. DIICKTPOCTAHITUU
Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu
DJeKTpU3aLus Tel.
JIBa pona 3NEeKTpUUECKUX 3apsAI0B U B3aUMOICHCTBUE 3aPSIKEHHBIX TET.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAS UHYKIIHS.
3aKOH COXPaHEHHUS SJICKTPUUECKUX 3aPAJIOB.
[IpOBOIHUKY U JUBTIEKTPUKHU.
MoaennpoBaHue CUIIOBBIX JIMHUM JIEKTPUUECKOTO TOJISA.
HcTOYHMKM TOCTOSIHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUM TOK B JKHIKOCTH.
["a30BbIi paspsia.
N3mepenue critbl TOka aMIepMETPOM.
N3mepenune 31eKTpruIeCKOro HanpsiKEHUsT BOJIbTMETPOM.
Peocrar 1 MmarazuH COpOTUBIICHUHN.
B3auMoelicTBHE TOCTOAHHBIX MATHUTOB.
MoaennpoBaHre HEBO3MOKHOCTH Pa3IeJICHUS TOJIIOCOB MAarHUTA.
MoennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.
OmnbIT Opcrena.
MarHutHoe 1oJie TOKa. DJIEKTPOMAarHur.
JlelicTBHE MarHUTHOTO I10JIsSI HA IPOBOJIHUK C TOKOM.
DIIEKTPOJBUTATEND MOCTOSTHHOTO TOKA.
HccnenoBanue ABIEHUS JIEKTPOMAarHUTHON UHAYKLIHH.
Onbitel Dapajes.
3aBUCUMOCTb HAMPABJICHUS UHIYKIIMOHHOT'O TOKA OT YCIOBUM €r0 BO3HUKHOBEHHSI.
DJIEKTPOre€HEePaATOP MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnBITHI 110 HAOJTIOICHUIO JIEKTPU3AIIUH TeI MHIAYKIIUECH U TIPU COTPUKOCHOBEHUH.
HccenenoBanue IeHCTBUS 3JIEKTPUYSCKOTO OIS HA MPOBOJIHMKHU U JTHAJICKTPUKH.
COopka u mpoBepKa paOdOThI JIEKTPUUYCSCKOM I[EIH TOCTOSHHOIO TOKA.
H3mepeHue u peryTmpoBaHKe CHJIBI TOKA.
H3mepenue u peryJimpoBaHuie HAIIPSHKCHHS.
HccrnenoBanne  3aBUCUMOCTH  CHJIBI  TOKa, HMAYIIETO  4Yepe3  PEe3UcCTop,
OT COIPOTHUBIICHUS PE3UCTOPA U HANIPSIKCHUS HA PE3UCTOPE.
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OneIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbh 3JIEKTPUYECKOIO  CONPOTHUBIICHUS
MIPOBOJAHUKA OT €ro JIJIMHBI, IUIOIIAIM MTONEPEYHOTO CEYEHHS U MaTepuaa.

[IpoBepka npaBuIa CI0KEHHS HAPSYKEHUN MIPU MOCIEA0BATEIBHOM COETMHEHUH
JBYX PE3HCTOPOB.

IIpoBepka npaBuiia st CUIIBI TOKA IIPU MAPAJIIETBHOM COEIMHEHNUN PE3UCTOPOB.

Omnpenenenue pabOThI AJIEKTPUIUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHrne MOIHOCTY AIEKTPUUECKOTO TOKA, BBIACIISIEMON HAa PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTHM  CWJIBI  TOKa, MAYILIETO 4Yepe3  JaMIIOuKYy,
OT HaNpSHKEHUS HA HEH.

Omnpenenenue KI1/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aWMOJICHCTBUS TOCTOSIHHBIX MArHUTOB.

N3ydyeHne MarHUTHOTO MOJIA IMOCTOSHHBIX MAarHUTOB MpPH HX OObEIUHEHUH U
paszercHun.

HccnenoBanue AEHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneIThI, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS  KaTyLIKH
C TOKOM ¥ MarHuTa OT CUJIbl TOKAa ¥ HAaIIPaBJICHUS TOKA B KaTYIIIKE.

W3yueHune nelicTBUS MArHATHOT'O MOJIS HA POBOJIHUK C TOKOM.

KoncTtpyupoBanue u n3yueHue padoThl 2JIEKTPOIBUTaTES.

N3zmepenue K11/ anmekTpoaBUrateibHON yCTaHOBKH.

OMnBITHI IO UCCIIEOBAHUIO SABJICHUS dJIEKTPOMArHUTHOM MHAYKIUU: UCCIIEI0BAHNE
VM3MEHEHUI 3HAaYEHUS U HAIIPAaBJICHHS] HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJIEHUsI

Mexannueckoe  JaBWXKeHME. MarepuanbHas  Touka. Cucrema  orcuéra.
OTHOCUTENBPHOCTh ~ MEXAHMYECKOTO  JBWKECHUA. PaBHOMEpHOE  MOPSIMOJMHENHOE
nB>keHue. HepaBHOMepHOe mNpsMoJIMHEHOEe ABWKeHue. CpefaHsis U MIHOBEHHAas
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenne. PaBHoyckopeHHOE npsiMosiHEHOE NiBMkeHne. CBOOOIHOE Ma/ieHHE.
Omnpitel ["anunes.

PaBHOMepHOE nBWKEHWE MO OKpyXHOCTU. llepwon u dacrtora oOpareHws.
JIunenHas 1 yrioBas CKOpOCTH. L[eHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbii 3akoH HproTona. Bropoit 3akoH Herorona. Tpermit 3akoH HproroHa.
[TpuHIMII CyTIEpIIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHMs: cuiia TPEHUS CKOJbXKECHUS, CUJIa
TPEHUS TTOKOSI, APYTHUE BUJIbI TPEHUSL.

Cuna TSKEeCTU M 3aKOH BCEMUPHOTO TATOTECHUS. Y CKOPEHHE CBOOOIHOTO TafCHHUSI.
Jemxenue mnanetr Bokpyr Connua. [lepBast kocMuueckas ckopocth. HeBecoMoCTh U

neperpy3Ku.
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PaBHOBecue wmarepuanbHONl TOuku. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHON OChIO BpaleHusi. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tenma. M3meHenne wummynbca. Mmiynbe cuiibl. 3aKOH COXpaHEHHS
UMITyJibca. PeakTMBHOE ABUKEHHE.

Mexanuueckass paboTta U MOUIHOCTb. PaboTa Cui TSHKECTH, YHNPYTOCTH, TPEHUS.
CBs13b 5HEpruu U padboThl. [loTeHIIManbHAast SHEPTUS TENa, OAHITOIO HAJl TIOBEPXHOCTHIO
3emu. [loTeHumaneHas 3Heprus cxaTon npyxkuHsl. Kunernueckas sHeprus. Teopema
O KUHETHYECKOU 3HEPIruH. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHH.

Jlemoncmpayuu

Hab6nronenne MexaHn4eckoro ABMKEHHS Tella OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

CpaBHeHue MyTel U TPACKTOPU IBUXKEHUSI OJHOTO U TOTO KE Tejla OTHOCUTEIIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHUS MTPSAMOJIMHEWNHOTO JIBUKCHHUS.

HccnenoBanue pu3HakoB PaBHOYCKOPEHHOTO JBUKEHHUS.

HaOnronenue nBuxeHus Teia o OKPY>KHOCTH.

HaOmtonenne MexaHWYECKUX SBJICHHMM, TPOUCXOMSIIUX B CHUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBI>KEHMHM OTHOCUTEIBHO KaOMHETa
(u3NKH.

3aBUCUMOCTb YCKOPEHHS TEJIa OT MAcChl TEJIA U ICHCTBYIOIIEN HA HETO CHJIBL.

HaOnronenue paBeHcTBa CUII PU B3aUMOJICUCTBUU TEIL.

N3meHeHne Beca Tena Ipy yCKOPEHHOM JIBUKECHUU.

Ilepemaua uMIryapca Mpy B3aMMOJEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHure uMITyJibca MPU HEYNPYroM B3auMOICVCTBHH.

CoxpaHeHne UMITyJIbca IIPU a0COJIFOTHO YIIPYTOM B3aUMOICHCTBUH.

Halnronenue peakTUBHOTO JBUKEHHUS.

CoxpaHeHne MeXaHU4eCKOM SHEPTUU TIPU CBOOOTHOM I1aJICHUH.

CoxpaHeHHe MEXaHMYECKONM SHEpruu IMpU JBWXKEHUM Tella TMOJ JACHCTBUEM
MPY>KUHBI.

JlabopamopHhvie pabomul u onvimol

KoHcTpynpoBaHue TpakTa Jyisl pa3roHa U JaJIbHEHUILEro paBHOMEPHOIO JABUKEHUS
HIapUKa WIHA TEJIEKKH.

OmnpeneneHue cpeAHE CKOPOCTH CKOJBKEHHUS OpycKa WM JBUKEHUS IIapHKa
10 HAKJIOHHOM TIOCKOCTH.

OmnpeneneHrne yCKOPEHUs Tejaa IPH PAaBHOYCKOPEHHOM JBWKEHUHM MO HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TrUIOTE3Bl: €CIM MPU PABHOYCKOPEHHOM JIBIKEHUHM 0€3 HayalbHON
CKOPOCTHU MYTH OTHOCATCA KaK PsAJl HEUETHBIX YK CEII, TO COOTBETCTBYIOLINE MPOMEKYTKHU
BPEMEHU OJIMHAKOBBI.
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HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHS CKONBKEHHUS OT CHUJIbI HOPMAJIBHOTO
TaBIICHUS.

Onpenenenne koddduiienTa TPEHUs CKOIBKCHHSL.

Omnpenenenne KECTKOCTU IPYKUHBI.

OmnpeneneHuie padOTbl CHIBI TPEHHs TMpPU PABHOMEPHOM JBIDKEHUHM —Telna
10 TOPU3OHTAIEHOM MOBEPXHOCTH.

Omnpenenenue paboOThl CUIIBI YIPYTOCTH MPU MOABEME I'py3a C HUCHOIb30BAHUEM
HETO/IBHYKHOTO U TOJIBUYKHOTO OJIOKOB.

W3ydenue 3akoHa COXpaHEHHs SHEPTUH.

Pa3gen 9. Mexanndeckue KoJ1e0aHUA U BOJTHBI

KonebarenbHoe nBrkeHue. OCHOBHBIE XApaKTEPUCTUKHU KOJEOAHUU: TEPHUO/I,
4acToTa, aMIUINTyJa. MaremMaTH4eCKUd W TPYKWHHBIA MasTHUKHU. [IpeBpaienwue
SHEPIUH NPU KOJIeOATEIHHOM JIBUKEHUH.

3artyxarone kojiebanus. BeiHyxkaeHHbIE KoneOaHusa. Pe3onanc. MexaHuyeckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKHUX BOJIH. [IpomonpHBIE M MonepedHbie BOJIHBL J[JiHA
BOJIHBI M CKOpPOCTh €€ pacnpocCTpaHCHHs. MeXaHM4eCKUE BOJHBI B TBEPJIOM TeEIE,
CEHCMUYECKHE BOJIHBI.

3Byk. ['poMkocTh 3Byka u BbicOTa ToHa. OTpaxkenue 3Byka. MHbpasByk u
YIBTPa3BYK.
Jlemoncmpayuu

Hab6nronenue xonebanuit T Mo AEMCTBUEM CHIIBI TSDKECTU U CHITBI YIIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenune BoIHYKICHHBIX KOJICOAHHUI M pe30HaHCA.

PacnipocTpanenue mpo10JIbHBIX U IOTIEPEYHBIX BOJIH (HA MOJIEIH).

HabintoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI PE30HAHC.

JlabopamopHuvie pabomwi u onvimoi

Onpenenenre 4acToThl U Mepro/ia KouebaH!il MaTeMaTH4eCKoro MassTHUKA.

Ompenenenre 4acTOThI U Meproa KoJieOaHUM PYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH IepHoja KojeOaHUM MOABEIIEHHOTO K HUTH Ipy3a
OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIepHOJa KoJeOaHWN TPYKHHHOTO MasTHUKA
OT Macchl Irpy3sa.

[IpoBepka HE3aBUCUMOCTHU Mepuoja KojJeOaHui Tpy3a, MOJIBEUICHHOIO K HUTH,
OT Macchl rpysa.

OnbIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh TEpUoAa KOJEOaHUW MPYKUHHOTO
MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

N3mepennie yckopeHusi CBOOOIHOTO MMaIeHUSI.

Paznen 10. DiekTpoMarHuTHOE MOJie ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
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DJEeKTPOMarHuTHOE ToJIE. DNEeKTPOMAarHUTHbHIE BOJIHBL. CaoiicTBa
ANIEKTPOMArHUTHbIX  BoJH. Illkama  37n€KTpoMarHUTHBIX — BOJH. Mcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.

DnexTpomMarHuTHas mpupoja ceeta. CKkopocTs cBeTa. BosHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamopnwie pabomvl u onvimol
N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOUIILHOTO TeneoHa.

Pasznen 11. CBeToBbIe IBJICHUSA

JlyueBas mognens cBera. Mcrounnkum csera. [IpsmosmHEHOE pacnpOCTpaHEHHE
ceeta. 3armeHuss ComHua u JlyHel. Otpaxenue cBera. [limockoe 3epkano. 3akoH
OTpa)X€HUS CBETA.

IIpenomnenne cBera. 3akoH mnpenomiieHus cBera. [lomHoe BHyTpeHHee
oTpaxkeHue cBera. VCrnonap30BaHHE MOJHOTO BHYTPEHHETO OTPAaKEHUS B ONTHYECKHUX
CBETOBOJAX.

JIunza. Xox myuelt B nuH3e. Ontuyeckas cucrema (hoToamnmnapara, MUKPOCKOIa U
Teneckona. I'a3 kak onTuyeckas cuctemMa. bim3opykocTs U JanbHO30pPKOCTb.

Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. CrioxkeHue CreKTpaabHbIX
1BeToB. Jlucnepcus cBeTa.

Jlemoncmpayuu
[IpsiMonMHEHOE PacpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tosrydyenune n3o0pakeHui B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTHYeCcKnii CBETOBO/I.
Xox mydeil B coOMparoIieit JInH3e.
XO0J1 Iydel B pacCeUBarOLIEH JTUH3E.
[Tonyuenue n300paxeHuil ¢ MOMOILBIO JIUH3.
[Ipunuun nevictBus poroanmnapara, MUKPOCKOTA U TEJIECKOIIA.
Mopenn rnasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tomyuyenue Genoro cBeTa MpH CI0KEHUH CBETA Pa3HbIX I[BETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanue 3aBUCHMOCTH YTJIa OTPaKCHUsI CBETOBOIO JIy4a OT YIJia MaJICHHU.
N3ydeHne XxapaKTepUCTHK U300pakeHUs IIpeIMeTa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH YIJla MPEIIOMIICHHSI CBETOBOTO JIy4a OT yIJia MaJCHHS
Ha TPAHMIIC «BO3IYX—CTEKIION.
[Tonyuyenue n3o0pakxeHil ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.
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Omnpenenenne GOKyCHOTO pacCTOSHUSI U ONTHYECKOH CHIlbl COOMparoIeil JIMH3bI.

OmBITHI IO Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.

OmnbITHl IO BOCTIPUATHIO LBETA MPEAMETOB MPU UX HAOJIOJICHUM Yepe3 I[BETOBbIC
(GUIBTPHL.

Pa3nen 12. KBanroBble iBJIeHUA

Onwitel Pesepdpopna u r1utanerapHas mojenb atoma. Mojgens atoma bopa.
Hcnyckanue u nornomenue ceera atomom. KsanTel. JInHenyaTeie CIEKTPBI.

PannoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHre aTOMHOTO Spa.
Hyknonnas mogens atromuoro sigpa. M3oronsl. PaguoaktuBHeie npespamienus. [lepuon
IIOJTypacIiajia aTOMHBIX SED.

SAnepHble peakuru. 3aKOHbI COXPAaHEHU 3apsA0BOIO U MAaCCOBOTO YUCEI. DHEPTUs
CBSA3M aTOMHBIX sAnep. CBs3p Maccel M 3HEpruu. Peakuuu cuHTE3a M JENEHUS SIED.
Nctounuku 3neprun CoyHIA U 3BE3.

Anepnas odHepretuka. JIeMCTBHS pagMOAKTHBHBIX HW3JIYYECHHW Ha JKUBbIC
OpraHU3MBL.

Jlemoncmpayuu
CrexTpbl U3JIy4eHHUs U MOTJIOMICHHUS.
CnexTpbl pa3InvyHbIX Ta30B.
CnekTp Bogopoaa.
Hab6nronenue tpekoB B kamepe Buiibcona.
PaboTa cu€Turka MOHNU3UPYIOITNX U3TyUEHUH.
Peructpanus nznmydeHust pUpOIHBIX MUHEPAJIOB U MMPOLYKTOB.

JlabopamopHhwvie pabomul u onvimol

HalGnroneHue CITonHbIX U TIMHEWYAThIX CTICKTPOB W3ITyYCHUS.

HccnenoBanne TPEKOB: W3MEPEHHE SHEPTHMH YACTHIBI 110 TOPMO3HOMY ITyTH
(o potorpadusim).

N3mepenne pannoakTuBHOTO (hOHA.

IHoBTOpHTEJIHbHO-0000IAKOINIT MOAYJIb

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb MpPEIHA3HAUYEH JUIsl CHCTeMaTH3alud |
00001LIEHNs] TPEIMETHOTO COJAEpPX AaHUS W ONBITa JEATEIbHOCTH, MNPUOOPETEHHOTO
OpyU HW3YYEHUU BCEro Kypca GU3HKK, a Takxke [JIs TMOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY AK3aMEHY MO0 (hU3MKe 151 00yqaronXCsl, BHIOPABIIUX ATOT YUCOHBIM
peaMerT.

[Ipn u3ydyeHHH AAHHOTO MOAYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS TOCTHKEHHE MPEIMETHBIX U
MeTaIpeAMETHBIX IUTAaHUPYEMBIX pEe3yIbTaTOB oOy4eHus, dbopmupyercs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB HCCIIEIOBAHUS
SIBJICHUI MPUPOJIbI U TEXHUKHU, OBJIAJICHHE YMEHUSMU OOBIICHAThH (PU3UUECKUE SBIICHUS,
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IIPUMEHSIS TOJIyYEHHBIE 3HAHWs, pelaTh 3aJadd, B TOM YHCIE KA4E€CTBEHHBIE H
DKCIIEPUMEHTAJIBHBIE.

[IprHIMIMATBHO AEATEIBHOCTHBIA XapaKTEP JaHHOTO Pa3iella pealin3yeTcs 3a CUET
TOTO, YTO OOYYArOIIUECS BBINOJIHAIOT 3aaHMs], B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE IOJyYEHHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBACHATH (pU3MUECKHE
SBJICHHSI B OKPY KaIOLIEH IPUPOJE U IOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METO/bI HCCIIE0BAaHUS (PU3NYECKUX SBJICHUH, B TOM YHCIIE
JUISL IPOBEPKHU TUIIOTE3 U MOJYYEHUSI TEOPETUUECKUX BBIBOJOB;

OOBSCHATh Hay4YHbIE OCHOBBl HanOoJiee Ba)XXKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HaIpUMEp, IPAKTHYECKOIO MCIIOJIb30BAaHUS PA3JIMYHBIX HCTOYHHKOB
DHEPIrUM Ha OCHOBE 3aKOHA IIPEBPAICHMS M COXPAHEHMS BCEX W3BECTHBIX BHUJOB
DHEPTHH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenune (u3MKM Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs HAMPABICHO
Ha JIOCTMXKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX 00pPa30BATEIbHBIX
pe3ybTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTe m3ydeHuss Gpusukum Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs
y o0y4aroierocsi 0y 1yT cOpMHPOBAHBI CIICAYIONINE TMYHOCTHBIE PE3YJIbTAThI B YACTH:

1) naTpHOTHYECKOT0 BOCIUTAHUS:

IIPOSIBJICHUE HMHTEpPECa K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

LIEHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSM POCCUICKUX YUEHBIX-(U3UKOB;

2) rpa’kIaHCKOT0 H TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

TOTOBHOCTh K AaKTHBHOMY Yy4YacTHIO B OOCYKJIEHHU OOILECTBEHHO-3HAUYNMBbIX
U JTUYECKUX TMpOOJIEM, CBA3aHHBIX C MPAKTUYECKHUM TPUMEHEHHEM JOCTHKEHUM
bu3uKy;

OCO3HaHHUE BAJKHOCTU MOPATbHO-3TUYECKUX MPUHIUIIOB B J€ATEIBHOCTH YUEHOTO;

3) 3¢TeTHYECKOr0 BOCIIHTAHMA:
BOCIIPUSITHE DCTETUYECKHX KA4eCTB (DU3MUYECKOW HAyKM: €€ TapMOHHYHOI'O
HOCTPOEHHS, CTPOIOCTH, TOYHOCTH, JJAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

OCO3HAHME IIEHHOCTH (PU3MYECKOM HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIISIIOLIECH KYJIbTYPBI;

pa3BUTHE HAy4YHOW JIFOOO3HATENIIbHOCTH, HHTEpeca K HCCIIEI0BATEIbCKON
JIEATEIIbHOCTH;

5) popMupoBaHus KyJIbTYPHI 3I0POBbS U YMOIMUOHAIBHOTO (JIATOMOJTYYHSI:
OCO3HaHWE IIEHHOCTM Oe3omacHOoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXHOCTU MpaBUJl 0€30MacHOro MOBEIECHUS HAa TPaHCIOPTE,
Ha J0pOrax, ¢ JEKTPUUECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JOMAIIHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCUU, MPU3HAHUE CBOETO IpaBa Ha OUIMOKY U
TAKOTIo )K€ MpaBa y APyroro 4ejaoBeka;

6) TPy/10BOT0 BOCTIMTAHMS:

AKTUBHOE YYacTUE€ B PEIICHUU TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa30BaTeNbHON OpraHu3alii, TOpOJaa, Kpas) TEXHOJIOTHYECKOM U COIMAaIbHOM
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIe U PU3NUECKUX 3HAHHM;

HMHTEpEeC K MPaKTUUECKOMY U3YUEHHIO TPodeccuid, CBSI3aHHBIX C (PU3UKOI;
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7) IKOJIOTHYECKOr0 BOCIIUTAHUSI:

OpHUEHTAIMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHHWH ISl PEIICHHS 3aJlad B 00J1acTH
OKpY’Karolen cpe/ibl, INIAHUPOBAHUS TTOCTYTIKOB U OLICHKU UX BO3MOYKHBIX MTOCJIEACTBUN
JUISL OKpY>KaroIlen Cpeibl;

OCO3HAHHME TJI00ATBLHOTO XapaKTepa IKOJIOTHUECKUX MPoOJIeM U IyTel UX PeIIeHNS;

8) axanTanyuu K U3MEHSIIIIIMCS YCJIOBUSIM CONMAILHON M MPUPOTHOM Cpeabl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPW BBITIOJIHCHUH HCCIICIOBAHUN W MPOCKTOB
(bU3UYECKON HAMPABIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO ACSITEIbHOCTD;

NOTpeOHOCTH B (JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM YUCIe (OPMYIUPOBATH UJICH,
MOHSITHUS, TUIIOTE3bI O PU3NUECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHHUE JE€PUIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEM B 00JacTh
bu3uKy;

IJJAHUPOBAHKUE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUIA;

CTpEMJICHHE aHAJIM3UPOBATh M BBIABIISITH B3aUMOCBS3U IPUPOJBI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCTOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

OIIEHKA CBOUX JICMCTBUI C YUETOM BIIUSHUS HAa OKPY>KAIOIIYIO CPEAY, BOZMOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHUs mporpamMmbl Mo (pu3uMKe HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanuss y oOyvatouierocs  OyayT  chOpMHpPOBaHbl  METANpEIMETHbIE
pe3yNbTaThl, BKJIIOYAIOIINE IIO3HABATEIbHBIC YHUBEpCAJIbHbIE YyueOHbBIE ICHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YUeOHbIC ACHCTBUS, PEryJISITHBHBIC YHUBEPCATHLHBIC
y4eOHbBIC ICUCTBUSI.

Ilo3HaBaTeibHbIC YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS
ba3oBble Jlornueckue 1ecTBUs:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKN OOBEKTOB (SIBICHUI);

YCTaHABIMBATh  CYIIECTBEHHBIH  NpPHU3HAK  KJIacCU(PHUKAIMK,  OCHOBAHUS
JUTs1 000OILEHUS U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B pacCCMaTPUBAEMbIX (haKTax, TaHHBIX
Y HAOJIOJCHHSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHHSIM;

BBISIBJISITH IPUUMHHO-CJIC/ICTBEHHBIE CBS3U MPU U3yUEHUU (PU3NUECKUX SIBICHUN U
IPOLIECCOB, JeNlaTh BBIBOJABI C MCIOJb30BAHUEM JEAYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKIIOUEHNU, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUUNH;

CaMOCTOSITENIbHO BBIOUpATh CHOCOO perieHuss ydeOHoW (Qu3nyeckor 3amadn
(cpaBHEHUE HECKOJIBKUX BApUAHTOB PEIlIeHHUs1, BEIOOp Hanbosee MoIX0SIIET0 ¢ yU4ETOM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPHUEB).
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ba3oBble ucciienoBarebCKHe 1eiCTBUA:

WCIIOJIB30BaTh BOIMPOCHl KAaK HWCCIAEAOBATEIIbCKUN WHCTPYMEHT TIO3HAHMUS;

MPOBOJIUTH MO CAMOCTOSTEILHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOKHBIN
bU3MYEeCKUl OKCIEPUMEHT, HEOOJBbIIOe UCCIAeAOBaHNEe (DUINISCKOTO  SBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh HH(OPMAIIHIO, TIOTYUYCHHYTO B XO/IC
WCCJICIOBAHMSI MJTH SKCTICPUMEHTA,;

caMoCTOSTeNNbHO  (hopMynHpoBaTh OO0OOIICHWS W BBIBOJABI 10 pe3yJbTaTam
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMSI,

IIPOTHO3UPOBATh BO3MOXHOE JallbHEHIee pa3BUTHE (U3HUYECKUX IPOIIECCOB,
a TakXKe BBIIBUTATh TMPEANOJIOKECHHS 00 UX pPa3BUTHH B HOBBIX YCIOBHSX H
KOHTEKCTaX.

Pabora ¢ undpopmanmueii:

OPUMEHATh PA3JMYHBIE METOJbl, HWHCTPYMEHTBI M 3alpOChl IIPU IIOMCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHON Y4eOHOU (pU3HUECKOU
3a]1a4H;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETUPOBATh  HUH(POpPMALHIO
Pa3IMYHBIX BUJOB U (JOPM MpEICTABICHUS;

CaMOCTOSITENIbHO BHIOMpATh ONTHUMAJIbHYIO (hOpMy MpeAcTaBiieHUus: UHPOpMaLUU U
WUIFOCTPUPOBATh pEIIacMble 3aJa4d HECIIOKHBIMM CXEMaMM, JHarpaMMaMiy, WHOMN
rpaduKoi 1 ©X KOMOMHAIIUSIMHU.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIe JeiiCTBHS:

B X0/I€ OOCYXJIeHHMs YyuyeOHOro Marepualia, pe3yjabTaTOB Ja0OpaTOpPHBIX padboT
U TMPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYX JAaeMON TEeMbl M BBICKA3bIBATh
UJeu, HaIeJCHHBbIC HA peIIeHHWe 3aJaud W TOJJep)KaHue OJaroKeaaTeIbHOCTH
0OIIICHNS;

COTIOCTaBIIATh CBOM CYXKJICHHUSI C CYXIACHHSIMHU JPYTUX YYaCTHUKOB JHAJora,
OOHapyXUBaTh Pa3IU4YUE U CXOJICTBO MO3UIIUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTAX;

nyOJUYHO TIPEACTABIATH PE3YIbTaThl BBIMOJHEHHOTO (U3MUYECKOTO OIBITa
(9KCIIEepUMEHTa, UCCIIEI0BAHUs, IPOEKTA).

MMOHUMATh M UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYaTbHON pabOThHI
MIPU pEIIeHUU KOHKPETHOMN (U3HIeCKON MPOOIEMBI;

IPUHUMATh LIEJM COBMECTHOU IESITEIIbHOCTH, OPTraHW30BBIBATH JIEUCTBUS MO €€
JIOCTHUKEHHUIO: pacipeaessiTh PO, 00CYKJIaTh MPOIECCHl U Pe3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

BBITIOJTHSITh CBOKO YacTh paOOThI, TOCTUTAsl KAUECTBEHHOI'O pe3yJibTaTa 1Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JEHCTBUS C IPYTUMHU WICHAMHA KOMAH]IbI;

OIICHMBATh KAaueCTBO CBOEro0 BKJIaJa B OOHMUH TPOAYKT MO KPUTEPHSIM,
CaMOCTOATENEHO C(HOPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.
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PerynsitTuBHble YHUBepcaJbHbIE y4eOHbIEe AeilCTBHUS
Camoopranuzanus:

BBIABJISITh MPOOJIEMBbI B JKM3HEHHBIX U YYEOHBIX CHUTyalMsX, TPeOYIOIMUX
TS perieHus: GU3NYecKuX 3HaHUM;

OPUEHTUPOBATHCA B PA3IMYHBIX MOJX0AaX MPUHATHS PEIICHUN (MHAUBUIYyaIbHOE,
MPUHATHE PEILICHUS B TPYIINE, IPUHSITUE PEIICHUHN TPYIIION);

CaMOCTOSITEJIbHO COCTaBJIITh aJrOPUTM pelleHus (GU3NYEeCKOM 3ajlaud WiIW IJIaHa
HCCIICIOBAaHUSI C YYE€TOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh NPEJiaraeMble BapHUaHThI PEILICHUI;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTE/UIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAIlUH U MpeJjiaraTh iaH €€ U3MEHEHUS;

OOBSICHATh NMPUYUHBI JOCTHKEHUS (HEAOCTHXKEHUS) pe3yJIbTaTOB JEATECIbHOCTH,
JIaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JI€SITEIBHOCTh (B TOM YHCJIE€ B XOJ BBIIOJHECHUS
(GbU3MYEeCKOro HCCIEOBAaHUS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENbCTB,
W3MEHUBIIMXCS CUTYaI[ui, yCTAHOBJIECHHBIX OLIMOOK, BOSHUKIINUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBHSIM.

CTaBUTh ce0sd Ha MECTO JAPYroro 4ejoBeKa B XOJ€ Clopa WIM JUCKYCCHH
Ha HAYyYHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHHUS U JIOTUKY JIPYTOTO.

NpU3HABaTh CBOE MPABO HA OIIMOKY MPH peHIeHUH (PU3NYECKHX 3ajad WId
B YTBEPKJCHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

HPEIMETHBIE PE3YJIbTATDBI

K xoniy oOyueHuss B 7 kjiacce MpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHA: (PU3MUYECKHME M XHUMUYECKUE SIBJICHUS, HAOIIOJCHUE,
OKCIIEPUMEHT, MOJEINb, TUIOTE3a, CAUHUIBI (HU3MUECKUX BEIUYHMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUSI BemlecTBa (TBEpIOE, *KHUIKOE, ra3000pa3HOE), MEXaHUYECKOE
JIBMKCHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSMOJMHEHHOE),  TPaeKTOpHS,
paBHOJEHCTBYIOIIAsA cuj, aedopmanms (ynpyras, IJacTUYECKasi), HEBECOMOCTD,
COOOIIAIOITNECS COCY/IbI;

paznuyath sBIeHus (auddysus, TEmIoBOe ABMKEHUE YaCTHI[ BEIIECTBA,
paBHOMEpHOE JBW)KECHHE, HEPAaBHOMEPHOE JIBIDKEHUE, WHEPIINS, B3aUMOJICHCTBUE TeT,
paBHOBecHE TBEPIBIX TeNl C 3aKPEIUIEHHOM OChbI0 BpAIlEHUs, Mepeaada JaBICHUS
TBEPIABIMHU TEJIaMH, XKUIAKOCTIMU M Ta3aMH, aTMOC(EpHOE JaBJICHHE, TUTaBaHUE TeT,
NPEeBpaIICHUs] MEXaHWYECKOW DHEPIHH) MO ONUCAHWI0 MX XapaKTePHBIX CBOWCTB H
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacmo3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKHX SIBICHUW B OKPYKAIOIIEM
MUpE, B TOM YUCIIe PU3NIECKUE SIBICHUS B IPUPOEC: IPUMEPHI IBMKCHUS C PA3INIHBIMU
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CKOPOCTSIMA B XMBOW M HEXKUBOM IPUPOJE, NEUCTBUE CHWIIBI TPEHUS B IIPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro MaBJICHHMS Ha >KUBOM OpraHusM, IJIJaBaHUE PbIO,
pbluard B TeJ€ YeJIOBEeKa, MPH 3TOM NEPEBOJAUTH MPAKTUUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

OMKCHIBATh WU3YYCHHBIC CBOMCTBA Tel W (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
¢dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMsI, MyTh, CKOPOCTbh,
CpemHsisl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CHJIA TPEHMS, JABJICHUE
(TBEpIOTO TENa, KUIKOCTH, rasa), BbITAJIKUBAIONIAs CHUJIa, MeXaHW4eckas padoTa,
MOIIIHOCTh, TUJIEYO CHJIBI, MOMEHT CHJIBI, KOY(P(PHUIMEHT TMOJE3HOTr0 JCHCTBUS
MEXaHU3MOB, KMUHETUYECKasl U TMOTCHIMAJIbHAsI SHEPTUs), NpU OMHCAHUM MPABUIBHO
TPAKTOBAaTh (PM3UUYECKUN CMBICI UCTOIB3yEMbIX BETUYMH, X 0003HAUYEHUS U €IUHUIIBI
(U3MYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME AAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYTMMHM BEJIMYMHAMH, CTPOUTh TIpaUKH H3YYEHHBIX 3aBUCHMOCTEU
(bU3NYECKUX BEJINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHMSI U IPOLIECCHI, UCIOJB3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, mpaBuIo paBHOBECHS pbluara (0J0Ka), «30J0TO€ MPABUIIO» MEXaHUKH, 3aKOH
COXPAaHEHUS MEXaHWYECKON 3HEpruu, Ipu 3TOM JaBaTh CIIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3aIIUChIBATh €70 MaTEMATUYECKOE BBIPAKEHNUE;

OOBSACHATh (PU3HUECKUE SIBJICHUS, MPOLECChl M CBOWCTBA TEJ, B TOM YHUCJIE U
B KOHTEKCTE€ CHUTyallud MPaKTHUKO-OPHUEHTHPOBAHHOIO  XapakTepa: BbIABISTH
MPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBACHEHHE M3 1-2 JOTMYECKHX IIaroB
c omopoit Ha 1-2 M3y4eHHBIX CBOWCTBA (PM3UUECKUX SBICHUHN, (PU3NUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemiath pacu€rHble 3ajauyd B 1—2 JeMCTBUS, HCNONB3Yysl 3aKOHBI U (OPMYJIBL,
CBS3BIBAIOLIME (PU3MUECKHE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4M 3alMChIBATh
KpaTKOe YCIIOBUE, MOJICTABIATH (DU3UUYECKHME BEIUYHMHBI B (OPMYJbl U NPOBOIUTH
pacuéThl, HAXOIUTh CIIPABOYHbBIE JTaHHBIE, HEOOXOUMBIE JIJISl PELLICHUS 3a]1a4, OLIEHUBATh
PEANMCTUYHOCTh MOJYYeHHON (PU3UUECKON BEIMYUHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIINUTh NPU MOMOUIM (PUINUECKUX
METOJOB, B OIKMCAaHWUM WCCIIEIOBAHMUS BBIICIATH MPOBEPAEMOE NPEANOIOKEHNE
(runotesy), pa3nuyaTh U HHTEPIPETUPOBATH MOIYUYEHHBIN Pe3yIbTaT, HAXOAUTh OIIMOKU
B XOJI€ OIBITA, A€JaTh BBIBOJBI IO €70 PE3YJIbTAaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (U3HUUYECKUX
CBOMCTB Te: (OpMYJIMPOBATH MPOBEPsiEMblE MPEANOI0KEHHs, COOUPATh YCTaHOBKY
U3 IIPEII0KEHHOT0 000PYI0BaHUs, 3aMUCHIBATH XO/1 OMbITa U (POPMYIUPOBATH BHIBOIBL;

BBITOJIHATH MPSIMbIE U3MEPEHUS PACCTOSIHUSL, BPEMEHH, MacChl Tela, 00bEMa, CUJIBI
U TEMIEPATyphbl C UCMOIb30BAHUEM aHAJIOTOBBIX M LU(POBBIX MPHUOOPOB, 3aMUCHIBATDH
MoKa3aHusi MpruOOPOB € YUETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEJIMYMHBI OT APYron
C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHKYIIETOCS
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Teaa OT BPEMEHHU JIBHXKEHHMSI Te€la, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEM Tel W HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAIU
CONPUKOCHOBEHMS TE€J, CUJIbI YIPYTOCTH OT YIJIMHEHUS MNPYKUHBI, BBITAIIKUBAKOIIEH
CWIbl OT 00bEMa NOrpyKEHHOM 4YacTU Tela MU OT IUIOTHOCTH >KHJIKOCTH, €€
HE3aBUCUMOCTH OT IUNIOTHOCTH Te€Jia, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TeJ0, YCIOBUH
IUIaBaHUs TEJl, YCIOBUM paBHOBECHUS pbluara M OJIOKOB, y4acTBOBAaTh B IJIAHUPOBAHHH
y4eOHOTO HCCIIEIOBaHUSA, COOMpPATh YCTAHOBKY M BBIMONHITH H3MEPEHUS, CIEAys
NPEIJIOKEHHOMY  IUIaHy, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH
bu3nyecKuX BEIMYMH B BUJAE MPEIOKEHHBIX TaOJHUIl M TpaduKOB, J€JaTh BBIBOJBI
0 pe3yJibTaTaM HUCCIIECIOBAaHMUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEJIMYMH (IJIOTHOCTH BEIIECTBA
KUIKOCTH W TBEPIOrO TeENa, CHUJIA TPEHUS CKOJIBKEHUS, JaBJIICHHE BO3/yXa,
BBITAJIKMBAIOIIAS CUJIa, ACMCTBYIONIAs HAa OTPYKEHHOE B )KUIAKOCTb TENO, KO3PHUIUEHT
IIOJIE3HOTO JECHCTBUS MPOCTBIX MEXAHNU3MOB), CJIEys IPEMIOKEHHON HHCTPYKIUU: TIPU
BBIIIOJIHEHUH HM3MEPEHUN COOMpaTh SKCHEPUMEHTANIbHYIO YCTAHOBKY U BBIYMCIATH
3HA4YEHHE NCKOMOM BEJIUYHMHBI;

coOnrofaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1adopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh TNPUHIUIBI JEUCTBUS HPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, ATUHAMOMETP, COOOIIAIOIINECS COCYJIbI, OApOMETp, phluar, MOABUKHBIA U
HENOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOMl Ha MX omucaHusi (B TOM YHKCIE: MOALIMIHUKH, YCTPOUCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), UCMOJb3Yysl 3HAHUSI O CBOMCTBaX (PU3MYECKUX SIBJICHUU W HEOOXOJIUMbIC
¢uznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MpPUMEPHl (HAXOAUTh HH(POPMALMIO O MIPHUMEPax) MPAKTHUYECKOTO
UCIIOJIb30BAaHUSI (PU3MYECKUX 3HAHUW B IOBCEIHEBHOW JKU3HU ISl OOecrnedeHus
O0e3omacHOCTH TMpU OOpalIeHUH C NpuOOpaMH U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUSs 310POBbS U COOJIIOICHUSI HOPM DKOJIOTHYECKOT0 MOBEAEHUS B OKPY KAIOIIEH
cpexne;

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(popMmanuu B MHTEepHETE B COOTBETCTBUHU
C 3aJJaHHBIM MMOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUM U MTyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAIUIO, KOTOPasl SIBISIETCS MPOTUBOPEUUBOIM
WJIM MOKET OBITh HEJJOCTOBEPHOM;

WCIIOJIB30BaTh TPU BBHITIOJIHGHUHM YYEOHBIX 33JaHUi  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOro COepXaHHs, CIpPaBOYHbIE MaTepuaibl, PECypChl CETU
WurtepHer, BiIajgeTh MNpuéMaMH KOHCIEKTHUPOBAHMUS  TEKCTa, MpeoOpa3zoBaHuUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHbIE KPATKUE MHCbMEHHBIE U YCTHBbIE COOOILEHUS HAa OCHOBE
2—3 WCTOYHUKOB HMH(OpMaUu (HU3UYECKOTO COJEpKAHHS, B TOM YHUCIE IyOIMIHO
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JieNaTh KpaTKHe COOOIIEHUS O pe3yJbTaTax MPOEKTOB WM Y4eOHBIX HCCIEIOBaHUM,
IpU 3TOM TPaMOTHO HCIOJb30BaTh W3YUYCHHBIN MOHATHHHBIN ammapaT Kypca (U3HKH,
CONIPOBOKJIATh BBICTYILICHHE MPE3ECHTALNEN;

IIPH BBIOJTHEHUH YYEOHBIX IPOEKTOB U UCCIEA0BAHUM paclpeaeiaTh 00sI3aHHOCTH
B TPYIIIIE B COOTBETCTBHUM C TOCTABJICHHBIMHU 3a/1a4aMH, CJICIUTD 32 BBIIIOJIHEHNEM IIJIaHA
JCHCTBUM, aJleKBaTHO OIICHMBATh COOCTBEHHBIM BKJIal B JCSITENBHOCTH TPYIIIHI,
BBICTpanBaTh KOMMYHMKAaTUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIKX.

K koniy oOyueHusi B 8 kijacce mpeaMeTHbIE pe3yJibTaTbl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIOJIB30BaTh MTOHATHS: MACCa U Pa3MEPbl MOJIEKYJI, TEILIOBOE JIBUKEHUE ATOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKUE U aMmop(dHbIe Tena,
HACBIIIIEHHBIN U HEHACBHIIIIEHHBIN Tap, BIAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS

SHEPrusi, TEIIOBOM JIBUTATEIb, JJIEMEHTAPHBIN JICKTPUUECKUAN 3apsifl, SJIEKTPUUECKOE
ToJie, MPOBOJIHUKHU U AUAJICKTPUKH, MOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE TMOJIE;
pasnuyaTh sIBJIEHUS (TEIIOBOE PACIIMPEHUE U CKAaTHE, TEIUIONEepeaayda, TENI0BOe
paBHOBECHE, CMayuMBaHWE, KANWUISIPHBIC SIBJICHUS, MCIIAPECHHE, KOHJACHCAHS,
IJIABJICHHUE, KPUCTAJUIN3ALHS (oTBepaEBaHuE), KHUIICHUE, TerJIoneperaya
(TEenI0MpPOBOTHOCTh, KOHBEKIUS, WM3JIYyUYECHHE), DJICKTPU3ALMS TEJ, B3aUMOJCHCTBUE
3aps0B, NEUCTBUSL DJICKTPUUECKOrO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aWUMOJICHCTBUE
MAarHuToOB, JAEHCTBUE MArHUTHOTO MOJi1 HA MPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHas
WHIYKUUS) 10 ONUCAaHWI0O MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (U3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBICHUM B OKpPYXKarOIIEM
MUpe, B TOM 4ucjie (U3NUecKue SBJICHUS B MPHUPOJEC: MOBEPXHOCTHOE HATSHKEHUE U
KalWJUISIPHBIE SIBJICHUST B TIPUPOAEC, KPUCTAUIBI B mpupone, usiydeHue CoJHIa,
3aMep3aHue BOAOEMOB, MOpCKHE OpHu3bl, 0Opa3oBaHHWE pOCHI, TyMaHa, WUHEs, CHeEra,
AIIEKTPUUYECKUE SABJICHUS B aTMOCc(]epe, JIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJsie 3eMiiu, Ipeid MmoarcoB, pojib MArHUTHOTO MOJIS IS )KU3HU Ha 3eMJie, OJIIPHOe
CUSHHME, TIPU OTOM TMEPEBOAUTH MPAKTUYECKYIO 3a7adyy B Y4YeOHYIO, BBIICIATH
CYIIIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (DU3UYECKUX SIBJICHUN;

OTNUCHIBATh HW3YYEHHBIC CBOHCTBAa Tel U (DU3NYECKUE SIBJICHUS, HCIOIb3Ys
dbu3nyecKkre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPIrus, KOJIUYECTBO TEIUIOTHI,
yAenbHas TEMIOEMKOCTh BELIECTBA, yAENbHAs TEIUIOTA IUIABJIECHUSA, YJIEJIbHAS TEIUIOTa
napooOpa3oBaHusl, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KO3(P(GUUIHEHT IMOJIE3HOTO
JICUCTBHS TEIJIOBOM MAIlIUHBI, OTHOCUTENIbHAA BIIAXKHOCTh BO3AYyXa, AJIEKTPUYECKHUI
3apsil, CUIIa TOKA, DJIEKTPUYECKOE HANIPSKEHUE, CONPOTUBIICHUE ITPOBOAHUKA, YIEIBHOE
COMPOTUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTb AJIEKTPUUYECKOTO TOKA), MPU OMUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIIOIB3YEMbIX BEIMYMH, O003HAUCHUS U
eAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMyJbl, CBS3BIBAIOIIME JAHHYIO
(GbU3MYECKYI0 BEIMYMHY C JPYTMMHM BEJIMYMHAMHU, CTPOUTHh TpadUKud HN3YYEHHBIX
3aBUCUMOCTEH (M3UYECKUX BEJIMYUUH;

23



Pabouas nporpamma | ®usuka. 7-9 kiraccel (0a30BbIi YPOBEHB)

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3UUECKHE SBJICHHUS U TPOIECCHI, HUCIIOIb3YS
OCHOBHBIC TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETHUECKOW TEOpUM CTPOCHMS BEIleCTBa,
MPUHITUI CYTNEPIIO3UIINH TT0JIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3aps/ia,
3akoH Oma 11 y4yacTka nenu, 3akoH Jxoyns—JIeHia, 3aKOH COXpaHEHUs HHEPTHH,
IIPY ATOM J]aBaTh CJIOBECHYIO (hOPMYIUPOBKY 3aKOHA U 3aMIMChIBATh €T0 MATEMAaTHYECKOE

BBIPAKCHHE;
OOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyalMld  NPaKTHUKO-OPMEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IIPUYUHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH 00bsICHEHUE U3 1—2 TOrMYeCKHX 1IaroB ¢ onopoiu Ha 1-2
U3YYCHHBIX  CBOMCTBa  (DM3MUECKUX  SIBICHUN, (PUINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3aJayd B 2—3 JCHCTBUS, HCNONb3Yysl 3aKOHBI U (OPMYJIBL,
CBSA3BIBAIOLINE (PU3MUECKHE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33/1a4M 3alMChIBAaTh
KpaTKO€ YCJIOBHE, BBISBISTH HEIOCTATOK JAHHBIX JUIsl PEIICHUS 3aJadyu, BhIOUpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ PEIICHHMS], IPOBOIUTH PACUETHI M CPABHUBATh
MOJIy4YEeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JJAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIINUTh HPU MOMOUIM (PUIUUECKUX
METOJOB,  HCIOJBb3ysl  ONMCAHWE  MCCIEAOBAHUsA,  BBLACISTH  MPOBEPSIEMOE
IIPEANIOJIOKEHNAE, OLIEHUBATh IPABWIBHOCTh IIOPsAKA IPOBEACHUsS MCCIEAOBaHUA,
JIeJIaTh BBIBOJIBL;

MIPOBOJIUTH OMBITHl MO HAOMIONECHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHX
CBOMCTB TeJ (KaNWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3JyXa OT €ro o0beéma,
TEMIIEPATYPBI, CKOPOCTH ITPOLIECCA OCTHIBAHUS M HArpeBaHUs IPU U3JIyYEHUU OT LBETA
u3ayvaromeil  (moryomaromei)  MOBEpXHOCTH,  CKOPOCTb  HMCIAPEHUs  BOMAbI
OT TEMIIEpaTypbl JKUAKOCTH M IUIOIIAAM €€ ITOBEPXHOCTH, OJJIEKTpU3aluUsi Tel U
B3aMMOJICHCTBUE DJIEKTPUYECKUX 3apsioB, B3aMMOJCHCTBUE IOCTOSHHBIX MAarHHUTOB,
BU3yaJIU3alMsl MATHUTHBIX IOJIEN MOCTOSIHHBIX MAarHUTOB, JEUCTBUSI MAarHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMWTa, CBOWCTBA 3JIEKTPOJBUIATEIIS
MOCTOSTHHOTO TOKa): (OpMyJIMpOBaTh MPOBEPSIEMbIE MPEANOJI0XKEHUsI, COOUpaTh
YCTaHOBKY U3 MIPEJIOAKEHHOT0 000pY10BaHUS, OMIMCHIBATh XO/1 OIIbITA U (POPMYJIUPOBATH
BBIBO/IbI;

BBINIOJIHATh MPSMBbIE HW3MEPEHUS TEMIEPATYpPbl, OTHOCHUTEJIBHOW BJIAXHOCTH
BO3/yXa, CHJIbl TOKA, HANpPSOKEHUS C HCIOJIb30BAHHEM AaHAJIOTOBBIX MPUOOpPOB U
JATYMKOB (PU3UYECKUX BEJIMYMH, CPABHMBATh pE3YyJbTaThl U3MEPEHUU C Y4ETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYroun
C MCIOJIb30BaHUEM NPSIMBIX HM3MEPEHHUI (3aBUCMMOCTH COMPOTUBIIECHHUS IMPOBOJIHUKA
OT €T0 JUIMHBI, IUNIOIAAU TONEPEYHOTO CEYEHNS U YIEIBHOTO CONPOTHBIICHUS BEILIECTBA
IIPOBOJHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUST HA MPOBOIHUKE,
UCCJIEIOBAHUE TIOCJIEA0BATEILHOIO W TapaJyIeIbHOTO COEIUHEHUN MPOBOJHUKOB):
IJIAaHUPOBATH UCCJEIOBAHKUE, COOMPATh YCTAHOBKY M BBIMOJHATh U3MEPEHHUS, CIEAys
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NpeIIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YJbTaThl MOJIYYSHHON 3aBHCHUMOCTH B BHUJE
TaOJIUI ¥ TpapUKOB, €1aTh BEIBOBI 110 PE3YyJIbTaTaM UCCIIEI0BAHUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHMSI (PU3NUECKUX BEIUYUH (yAeTIbHas TEMI0EMKOCTh
BELIECTBA, CONPOTUBIIECHUE MPOBOJHUKA, pab0Ta U MOILIHOCTb 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh M3MEPEHHs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys
IpeJI0KEHHON UHCTPYKIUH, U BBIYUCIIATh 3HAUEHHUE BEJIUYNHBI,

coOnrofaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1adopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha HX OMUCAaHUSA (B TOM 4YMCIE: CUCTEMA OTOIUICHHUS JIOMOB,
TUTPOMETpP, TapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUYETUMK DJIEKTPUUECKOU
SHEPrUM, DJIEKTPOOCBETUTENIbHbIE MPUOOPBl, HArpeBATEIbHBIE 3JIEKTPONPHOOPHI
(mpuMmepsbl), 3JIEKTPUUECKUE TMPEAOXPAHUTENN, 3JIEKTPOMArHUT, AJIEKTPOJBUraTellb
IOCTOSIHHOTO TOKAa), HCHOJb3ysl 3HAHHUA O CBOMCTBAaX (U3WYECKUX SBJICHUNA U
HeoO0XoauMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaThb IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTENIbHbIE NPHUOOPHI
10 CXEMaM U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JIBUTaTeIb BHYTPEHHEIO CrOPAHMS, JJIEKTPOCKOI, PEOCTaT), COCTABIAThH
CXEMBbI 3JIEKTPUYECKUX LIENEW C MOCIEeI0BAaTEIbHbIM U MapalIeIbHbIM COEAUHEHUEM
AJIIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUEHUS IIEMEHTOB 3JEKTPUUECKUX LIETIEH;

MPUBOANTH TNPUMEPHl (HAXOIUTh HWH(MOPMAIMIO O MPUMEpPAxX) MPAKTHUYECKOIrO
UCIIOJIb30BaHUSl (PU3MYECKMX 3HAHMA B TOBCEAHEBHOW XU3HM Mg 0OOecreyeHus
0€30MacHOCTH IpY OOpAIIEHUH ¢ MPUOOPAMHU U TEXHUUECKUMU YCTPOUCTBAMU, COXPAHEHHS
3JI0pPOBbsI U COOJIIOIEHHSI HOPM 3KOJIOTUYECKOT0 MOBEICHUSI B OKPY KAIOIIEH cpelie;

OCYLIECTBJISATh MOUCK HH(OpManuu ¢uznyueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUW W MyTEM CpaBHEHUS JOIMOJHHUTENIbHBIX HWCTOYHHKOB
BBIACIATh MH(OpMaALUIO, KOTOpas SBISETCA MPOTUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh MPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUi HAYYHO-TOMYJISIPHYIO
IUTEPATypy (U3UUECKOTO COAEpKAHMs, CIPABOYHBbIE MAaTEpHalbl, PECYpChl CETH
WuTepHeT, BIajgeTh MNpUEMaMH KOHCIEKTHUPOBAHUA TEKCTa, MpeoOdpa3zoBaHUs
nH(popMaIKu U3 0JJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHBbIE COOOIIEHMs, 00001as
UH(OPMAIUIO U3 HECKOJIbKUX HCTOYHUKOB (DU3UYECKOTO COJAEPKAHMS, B TOM YHUCIE
nyOJMYHO  TPENCTaBIATh  pe3yJbTaThl  MPOEKTHOM  WJIM  MCCIEeI0BATENbCKOU
NeATEIbHOCTH, MPU 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YYECHHbIM MOHSATUHHBIA ammapar
Kypca (U3HMKH, CONPOBOKIATH BBICTYIJIEHUE MTPE3EHTALIUEH;

IpU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M UCCIENOBAHUNA (PU3MYECKHUX IMPOIIECCOB
pacnpenenarh O0sS3aHHOCTH B TPYNIE B COOTBETCTBUU C MOCTABICHHBIMHU 3a/1auaMu,
CIIEIUTh 3a BBINOJHEHUEM IUIaHAa JACUCTBUH M KOPPEKTHUPOBATH €ro, aJeKBaTHO
OLICHMBaTh  COOCTBEHHBIM  BKJAJ B  JI€IATEIBHOCTh  T'PYyNINbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, TPOSBIISISI TOTOBHOCTh pa3peniaTh KOH(IUKTHI.
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K koHiy oOyuenus B 9 kijacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIh30BaTh TOHATHUS: CHCTEMa OTCYETa, MaTepuajbHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABWXKEHUS, nedopmanus (ynpyras, miacTudeckas),
TpPEHUE, IIEHTPOCTPEMUTEINHHOE YCKOPEHNE, HEBECOMOCTD M TIEPETPY3KH, IICHTP TSHKECTH,
aOCOJIIOTHO TBEPHIOE TEIO, LIEHTP TSHKECTH TBEPJIOTO Tesa, paBHOBECUE, MEXAaHUUECKUE
KOJIeOaHWs U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIBHO30PKOCTh, CIIEKTPhI UCITY CKAaHUS
U TIOTJIONIEHUs, albda-, 0eTa- U TaMMa-u3IydeHus, M30TOIbI, SiJICpPHAs SHEPTeTHUKA,;

pasnuyaTh SBJICHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JIBI)KCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOTHOE MaJIEHHUE TEJ, PABHOMEPHOE
JIBIDKEHWE TI0O OKPY)KHOCTH, B3aWMOJCHCTBHE TEJ, pPEAKTUBHOE JIBIDKCHHE,
KoJie0aTeIbHOE JBM)KCHHE (3aTyXarolle M BBIHYXXJICHHbIE KOJeOaHUs), pPE30HaHC,
BOJIHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa, MPSIMOJIMHEITHOE pacpoCTpaHeHUE, OTPaKEHUE
Y MIPEJIOMJICHUE CBETA, TOJIHOE BHYTPEHHEE OTPAXKEHHE CBETA, pa3JIokKeHUE OeJI0ro cBeTa
B CIHEKTP M CJIOXEHUE CIEKTPAIbHBIX IIBETOB, JAHCIEPCUS CBETa, €CTECTBEHHAs
PaIOAKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOTO CIIEKTPa U3TYyUEHHs) MO OMMMCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE ONBITOB, IEMOHCTPHUPYIONUX JaHHOE (PU3NIEcKoe
SIBJICHUE;

pacmo3HaBaTh MPOSBIICHUE N3YUCHHBIX (PU3NUECKUX SIBJICHUH B OKPYIKAIOIIEM MUPE
(B TOM uucie Gpu3ndecKue sIBJICHUS B MIPUPOJIC: NMPUIUBBI U OTJIMBBI, IBHKCHUE TIJIAHET
ConHEYHON CHCTEMBI, pEaKTUBHOE JBMYKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEMCMHYECKHE BOJHBI, I[yHAMH, 03XO, IIBETa TEI,
ONTUYECKHE  SIBJICHUS B  TPUPOJE, OHUOJOTHYECKOEe  JIEWCTBHE  BUAMMOTO,
yAbTPadUOIECTOBOTO M PEHTIEHOBCKOTO W3Ty4YeHUH, €CTECTBEHHBIM PaJIMOAKTHBHBIN
(G oH, KOCMHYECKHE JTydH, PATHOAKTHBHOE U3ITyYCHHE MPUPOTHBIX MUHEPAJIOB, ACHCTBUE
pPaMOAaKTUBHBIX HW3Iy4YCHHM Ha OpraHu3M 4elioBeKa), MpH O5TOM TEPEBOJIUTH
MPAKTUYECKYIO0 3a7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (TMPU3HAKH)
(bU3NYECKUX SBICHHUI;

OMKCHIBATh HW3YYCHHBIC CBOMCTBA TeN W (PU3HUYECKHE SBIICHUS, WCIOIB3YS
bu3MYecKue BEIMYMHBI (CPeAHSIs ¥ MTHOBEHHAs CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JBIDKEHUHU, YCKOpPEHUE, MepeMelieHue, MyTh, yIIoBas CKOPOCTh, CHUJIa TPEHHUS, CHIIa
YOPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MajCHMsI, BEC Teja, UMITYJIbC Tena,
UMITYJIbC CHJIBI, MEXaHWYECKass padoTa WU MOIIHOCTh, MOTCHIMAJbHAS DHEPTUS Tela,
MOJHSITOTO0 HaJ TOBEPXHOCTHIO 3€MJIM, TOTCHIMAIbHAS YHEPTHUS CXKATOW TPYKUHBI,
KHHETHYCCKas SHEPTHS, TIOJTHAS MEXaHW4YECKasi SHEPTHs, TIEPHUOJT M YacTOTa KOJICOaHMH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKA3aTeNb
MIPEIIOMJICHUST CPENbl), TPH ONKMCAHWHM TPABWIBHO TPAKTOBATh (DH3WYSCKUMA CMBICI
UCIIOJIb3YEMbIX BEIIMYWH, 0003HAUYCHUS M €AUHUIBI (PU3MUECKUX BEJIMYMH, HAXOJIUThH
(GbOopMyIIbI, CBS3BIBAIONINE JTaHHYIO (DM3MYECKYIO0 BEIMYMHY C APYTUMHU BEIMYWHAMU,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
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XapaKTEepHU30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJICHHUS W TIPOIECCHI, HCIIONB3YS
3aKOH COXPAaHECHUS JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TMPUHIIUI CYTEPTIO3HIINN
CWJI, TIPUHIIMUI OTHOCUTENbHOCTH [ amwies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCa, 3aKOHBI OTPAKCHUS U TIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsI0BOTO
U MacCOBOTO WYHCENT TMPH SJISPHBIX pEaKIusAX, MPH OSTOM JaBaTh CIOBECHYIO
(GOpMyIIMPOBKY 3aKOHA U 3alTMCHIBATh €T0 MATEMATHUECKOE BBIPAKCHHE;

OOBSACHATH (PU3MYECKHE TPOIIECCHl U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii  TPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  NPHUUYUHHO-
CIICJICTBEHHBIC CBSI3H, CTPOUTH OOBSCHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ OMOpOi Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WYECKUX  SIBJICHUH, (U3MUECKHX  3aKOHOB  WIIA
3aKOHOMEPHOCTEI;

pemaTth pacu€THble 3aauyd (OMUpAIOLIUMEecss Ha CUCTEMy U3 2-3 ypaBHEHHN),
WCITOJIB3YSl 3aKOHBI M (OPMYJIbI, CBSI3bIBAIONIE (DU3UYCCKHE BEITUYMHBI: HA OCHOBE
aHaM3a yCJIOBUA 3aJa4M 3alMChIBATh KPATKOE YCIOBHE, BBIABIATh HEJIOCTAIOIINE WITU
U30bITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYIIbI, HEOOXOAUMBIC JIs PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYYEHHOTO 3HAYCHUS (PU3HICCKON
BEJIMYUHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PEUIUTh MPHU MOMOIIM (PU3HUECKHUX
METO/IOB,  HWCIIONB3yS  OMHCAaHWUE  WCCICNOBAHWSA,  BBIACIATH  IPOBEPSIEMOE
MPEANOJIOKEHNEe, OIICHWBATh TPABWIBHOCTH TOpPSIIKA TIPOBEICHUS HWCCICIOBAHMS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OMBITOB;

IIPOBOJUTH OMNBITHl IO HAOMIOJACHUI0 (U3MUECKUX SBICHUN WIH (DUINIECKUX
CBOMCTB Tea (M3ydyeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpPAaHEHUSI DPHEPTHH,
3aBUCUMOCTh TIepHOia KOJIeOaHN TTPY>KUHHOTO MasTHUKA OT MACChl Tpy3a U )KECTKOCTH
NPY>KWHBI W HE3aBUCHUMOCTh OT aMIUTUTYABl MajbIX KoJeOaHWA, TPIMOJMHEHHOE
pacnpocTpaHEHHE CBETa, Pa3IOkKEHUE OEIoro CBeTa B CIEKTpP, WM3YYEHUE CBOMCTB
M300pakeHusl B TJIOCKOM 3€pKajie U CBOMCTB M300pa)K€HUs IpeaMeTa B coOuparoien
JIMH3€E, HaOJII0IEHUE CIIIONIHBIX M JIMTHEWYAThIX CTIICKTPOB MU3YUEHHUS): CAMOCTOSTEIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 000pyAOBaHMS, OMMCHIBATH XOJ] ONBITA U
€T0 Pe3yJIbTaThl, POPMYITHPOBATH BEIBOIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisisa CpeaHee
3HaUCHHUE W3MepseMon BeIMUMHBl ((POKYCHOE paccTosHue CoOuparomiel JUH3bI),
000CHOBBIBaTh BBEIOOP CIIOC00a U3MEPEHUS (M3MEPUTEITHLHOTO MTPUOOPA);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (PU3HUECKIX BETUYNH C UCTIOIH30BAHUEM
MPSIMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TPU PABHOYCKOPEHHOM JIBU>KEHUN
0e3 HavYaJIbHON CKOPOCTH, TIepHUoja KoJieOaHWH MaTEMaTHYECKOTO MasTHHUKA OT JTHHBI
HUTH, 3aBUCUMOCTH YTJIa OTPaKEHUS CBETAa OT yrila MAaJCHUs W yria MPeIoMIICHUS
OT yIJia IaJICHNs): TUIAHUPOBATh MCCIIEIOBAHNE, CAMOCTOSTEIHHO COOMPATh YCTAHOBKY,
(GUKCUPOBATh PE3yIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUYECKHX BEIWYHUH B BHJC
Tabnuil 1 rpauKOB, AEJIaTh BHIBOJBI 10 Pe3yJIbTaTaM UCCIEIOBAHMUS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUS (U3MYECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpPEHHUE TeNa MpU PaBHOYCKOPEHHOM JABUKEHHMH, YCKOPEHHE CBOOOJHOTO MaJleHus,
KECTKOCTh MPYXKUHBI, KOXP(PUIUEHT TPEHUSI CKOJIbXKEHHs, MEXaHUYecKas padbora M
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHIYECKOTO U MPY>KUHHOTO MassTHUKOB,
ONTUYECKAs cujla COOMPAIOIEH JIMH3bI, PaIUOAKTUBHBIN (POH): IIIAHUPOBATH U3MEPEHMUS,
coOupaTh SKCHEPUMEHTAIIBHYIO YCTAaHOBKY M BBIIOJHATh HW3MEPEHUs, CIEIys
NPEMIOKEHHOW HWHCTPYKLMHU, BBIUMCIATH 3HAYEHHWE BEJIWYMHBI W aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3YNBTATHI C YUETOM 3aJaHHOU ITOIPEIIHOCTH U3MEPEHUM;

coOnroaTh mMpaBujia TEXHUKH O€30MacHOCTH mpu paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHbBIC MPU3HAKU U3YUYEHHBIX (PU3NUECKUX MOJENIEH: MaTepuaibHas
TOUYKa, a0COJIOTHO TBEPJOE TEJO, TOUEUHBIH HCTOYHHUK CBETa, JIy4, TOHKas JIMH3a,
IJIaHETapHasi MOJENb aTOMa, HyKJIOHHAsI MOJIEJb aTOMHOIO $]1pa;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPON Ha UX ONMHUCAHUA (B TOM YMCIE: CIIUIOMETP, AATYUKU MOJIOKEHHUS,
PAcCTOSIHUS U YCKOPEHUSI, PAKeTa, 3X0JIOT, OUKH, IEPUCKOM, (POTOAIIAPAT, ONTHIYECKUE
CBETOBOJIbl, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuiabCcoHa), HCHONB3Yys 3HAHUS
O CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PHCYHKHM H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOIECCOB MPU PEIICHUN
y4eOHO-IIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl I TOCTPOEHUS H300paxKeHUi
B IJIOCKOM 3€pKajie U coOMparouiei JIMH3e;

OPUBOJUTH MpUMEPHl (HaXoAUTh HMHGPOPMALUIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU [UJIsi OOECHEUEeHUS
O0e3omacHOCTH TMpu OOpalieHuH C NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 3J0POBbS U COOJIIOICHHSI HOPM IKOJIOTMYECKOTO MOBE/IEHUS B OKPYKatOLIeH
cpexe;

OCYIIECTBIIATh MOMCK HH(popManuu Qundyeckoro coaepxkanusi B HHTepHere,
CaMOCTOATENBHO (OPMYJIUPYS. MOUCKOBBIM 3amMpocC, HAXOAWUThb IMYTH OIpPEIAEICHUS
JIOCTOBEPHOCTH TOJYYEHHOH HMH(POpMAUMM HAa OCHOBE HMEIOLIUXCS 3HaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MpPU BBINOJHEHWU YUYEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
AuTepaTypy (U3MUECKOTO COACpkKaHMs, CIPaBOYHbIE MAaTepHallbl, PECYpChl CETH
WuTtepHeT, BiIajgeTh NpuéMaMH KOHCIEKTHUPOBAHMUS TEKCTa, MpeoOpa3zoBaHuUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE THCbMEHHBIE M YCTHbIE COOOILEHUS Ha OCHOBE
uH(pOpMaAIMU U3 HECKOJbKHX HMCTOYHUKOB (DU3UYECKOTO COJACpN aHUs, IyOJIMYHO
IIPENCTABIIATH PE3YJIBTATHI IPOEKTHOM WIIM UCCIIEI0BATENBCKON IEATEIbHOCTH, IPH 3TOM
rPAMOTHO MCIIOJIb30BaTh M3YYEHHBIM MOHATUWHBIA ammapar M3y4aeMoro paszeia
GU3MKKM W CONPOBOXKAATh BBHICTYIUIEHUWE TMpPE3EHTAlMel ¢ Yy4ETOM OCOOEHHOCTEH
ayJINTOPUH CBEPCTHUKOB.

28



TEMATHYECKOE INIAHUPOBAHUE

Pabouas nporpamma | ®usuka. 7-9 kiaccel (0a30BbIi YPOBEHB)

7 KIIACC
No HaumenoBanue KomnuectBo | IIporpammuoe conep:xanue OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YUaIOIIUXCs
n/m pa3/iesioB U TEM 4acoB

y4eOHOTO IpeaMeTa

Pa3znen 1. ®u3uka u ee posib

B IOBHAHUHU OKPYKAKOIIEro MHUpa

BEJIMYUH. OU3HYECKUE
npubopsl. [lorpenrHocts
U3MEPEHNN
MexyHaponHas cucreMa
€IUHULL

1.1 | ®usuka—Hayka 2 ®du3nka — HayKa o npupoje. | BrisiBiaeHue paznuuuii Mexx1y GU3n4ecKuMU U
O PUpOAE SIBiIeHUs IPUPOLBI. XUMHAYECKUMH IIPEBPALLECHUAMH.
PU3NYECKUE SIBJICHUSA: Pacno3naBanue u kinaccupukanus GU3nIecKux
MEXaHWYECKHE, TETUIOBBIE, | SIBJICHUI: MEXaHUYECKUX, TETUIOBBIX,
EKTPUYECKUE, JIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MAarHUTHBIE, CBETOBBIE, Habnronenue u onvcanue pU3NYECKUx sIBICHUAN
3BYKOBBIE
1.2 | ®usnyeckue 2 PuU3NYECKUE BEITNYUHBI. OrnpeneneHne LeHsbl AJIEHNS Kb
BEJINYUHBI N3mepenue puznyecknx U3MEPUTETBHOTO IpUdOpa.

N3MepeHne NTMHENHBIX pa3MEPOB TEI U

MPOMEKYTKOB BPEMEHH C YUETOM MOTPEIIHOCTEN.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TENA.
N3mepenne TemnepaTypsl Py MOMOIIA
)KUJKOCTHOIO TEPMOMETPA U JATUUKA
TEMIIEPATYPHL.

BrImniosiHEHHE TBOPUYECKHX 3aJaHUH T10 TIOUCKY
CIIOCO00B M3MEPEHUS HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTUK, HATTPUMED, pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
00BEKTOB, OOJIBIITHUX PACCTOSTHHM, MaJIbIX
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IPOMEXYTKOB BpeMmeHu. OO0Cyx)aeHne
Hpe/araeMbIX Crioco00B

1.3. | EcrecTBeHHO- 2 Kak ¢usuka u apyrue BriaBrkeHne runoTes3, 00bACHAIOMIMX IPOCThIE
HAy4HBII METO €CTECTBEHHBIE HAYKU SIBJICHMSI, HAIIPUMeEp:
MO3HAHUS M3YyYaroT IPUPOTY. — [IOYEMY OCTAHABJIMBAETCS ABMKYLIEECS
EcrecTBeHHO-Hay4HBIN 10 TOPU30HTAJILHON OBEPXHOCTH TEINO;
METO/1 MO3HAHUS: — [IOYEMY B KAPKYIO IOTOAY B CBETIION OACKIE
HaOJII0/IeHNE, IOCTAaHOBKA | MIpoxJIagHel, yeM B TéMHOM. [Ipennoxxenue
Hay4HOT'0 BOIIPOCa, CIIOCOOOB MPOBEPKH TMITOTES.
BBIJIBUKEHUE TUIIOTE3, [IpoBeaenue ucciaenoBanus 1o NPOBEPKE KaKoil-
AKCIIEPUMEHT 10 MPOBEPKE | JINOO TUIOTE3BI.
TUNOTE3, 00bSICHEHUE [TocTpoenue npocTermux Moaenen Gpu3ndecKkux
Ha0JII0/1aeMOT0 SIBJICHUS. SBJICHHUM (B BUJIE PUCYHKOB WJIM CXEM), HAIPUMED
Onucanue Gpu3nYECKux NaJICHAE NTPEAMETA; PAMOIMHENHOE
SABJICHUI C TIOMOIIbIO pacrpoCTpaHEHUE CBETa
Mozenen
Hroro mo pazneny 6

Pa3nen 2. IlepBoHayanbHble

CBC¢ACHHUSA O CTPOCHHUH BelIIECTBA

2.1

Crpoenue BeliecTna

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbI, MX
pa3mepsl. ONBITHI,
JTOKa3bIBAIOIIIIE
JMCKPETHOE CTPOEHHE
BEIECTBA

Habmoienne u mHTEpIpETaIns ONbITOB,
CBUETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEUIECTBA: OMBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OueHka pa3MepoB aTOMOB U MOJIEKYJT

C UCTIOJIb30BaHueM (hoTorpaduid, MOTyUYEHHBIX
Ha aTOMHOM CHJIOBOM MUKpockone (ACM) —
naboparopHas pabota o teme: «O1ieHKa
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TaMeTpa aToMa METOJIOM PSIOB
(c ucrionb3zoBanueM Gotorpaduii)».
Omnpenenenue pa3MepoB MajbIX Tel

2.2 | JIBWKeHUE U
B3aNMO/ICHICTBHE
YaCTHI] BEILIECTBA

JIBM>KEHUE YaCTHUII
BemiecTBa. CBA3b CKOPOCTH
JBU>KEHUS YaCTHIL

C TEMIIEpaTypPOH.
bpoyHoBCKOE nBHKEHHE,
muddy3us.
B3anmoneiicTBre yacTuiy
BEILECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE

Habmonenue u 00bacHeHue OpOyHOBCKOTO
JBIKCHUS U sBJICHUS TUdPy3un.

[IpoBenenue v 0OBICHEHHE OTBITOB

10 HaOJIOZCHHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
[IpoBenenne u 00bSICHEHNE OMBITOB IO
0OHAPYKEHHUIO CHJT MOJICKYJIIPHOTO MPUTSKEHUS
U OTTAJIKUBaHUS

2.3 | ArperaTHbie
COCTOSIHMSI BEIIECTBA

ArperatHbie COCTOSTHUA
BEILIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TEL.
BzanmocBs3p Mmexy
CBOMCTBaMU BEIICCTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U HX
ATOMHO-MOJICKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUAM
BOJIbI

Omnucanue (¢ UCIOJIb30BaHUEM IPOCTHIX
MO/JI€JI€i) OCHOBHBIX Pa3INyuuii B CTPOECHUU ra3os,
KUIKOCTEH U TBEPABIX TE.

OO0BsicHEHHE MAJION COKUMAEMOCTH KUIKOCTEN 1
TBEPABIX TeJl, OOJIBIION C)KUMAaEMOCTH T'a30B.
OObsicHeHue coxpaneHus PopMbl TBEPABIX TET U
TEKYYECTH KUIKOCTH.

[IpoBeaeHue ONBITOB, TOKA3BIBAIOLUX, YTO

B TBEPJIOM COCTOSIHUH BOJbI YACTHLIBI HAXOASATCS
B CpPEIHEM Jablie Ipyr OT Japyra (IIOTHOCTb
MEHBIIIE), YEM B JKUKOM.

Y cTaHOBIEHUE B3aUMOCBSI3H MEXITY
0COOCHHOCTSIMU arperaTHbIX COCTOSIHUM BOJBI U
CYILIECTBOBAHHEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadusi)

Hroro no pazgeny
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Pazaen 3. /IBu:keHHe H B3aUMOAelCTBHE TeJl

3.1 | Mexanuueckoe 3 MexaHnuecKkoe IBIKEHHUE.
JIBIDKCHHE PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBIKCHHE.
Ckopocts. Cpenssist
CKOPOCTB IPHU
HEPaBHOMEPHOM
nBKeHnU. Pacuér myT n
BPEMEHH JIBUKEHUS

HccnenoBanue paBHOMEPHOTO IBUKEHHS,
ompe/ereHre ero MprUu3HaKoB.

Habmonenne HepaBHOMEPHOTO JABHKEHUS U
oTpeJIelIeHUE €ro OTIUYHI OT PABHOMEPHOTO
JIBYDKEHUSI.

Omnpenenenne CKOPOCTH PaBHOMEPHOTO
JBUKEHUSI (IIapuKa B )KUIKOCTH, MOJIEIU
AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Omnpenenenue cpeHell CKOPOCTU CKOIbKEHUS
OpycCKa WY IIapuKa Mo HaKJIOHHOW TUIOCKOCTH
Pemenue 3aga4 Ha onpeiesieHUe Iy TH, CKOPOCTH
¥ BPEMEHU PAaBHOMEPHOTO JBH)KCHHU.

Ananu3 rpaduKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHU

3.2 | Unepuus, macca, 4 SABneHne UHEPIUU. 3aKOH
IJIOTHOCTh uHepuuu. Bzaumoencteue
TeJl KaK IpU4YrHa
U3MEHEHUSI CKOPOCTH
NIBIDKEHUS TeJl. Macca Kak
Mepa UHEPTHOCTH TeJa.
IInoTHOCTH BelecTBa.
CBs13b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJI

B eIMHHIIE 00BEMA
BEIESCTBA

OOBbsicHEHUE U TPOTHO3UPOBAHUE SIBJIICHUIA,
00YCIIOBJICHHBIX MHEPITUEH, HAIIpUMEp, UTO
MIPOUCXOIUT MPU TOPMOKEHUH WUIIA PE3KOM
MaHEBpPE aBTOMOOWIISI, TOUYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH ABUKEHUE HA BEJIOCUTIEE
WJIM CaMOKAaTe | T. 1.

[IpoBeneHue u aHamU3 OMBITOB,
JEMOHCTPUPYIOLIUX U3MEHEHHUE CKOPOCTU
JBH>KEHUS TeJla B pe3yJIbTare JeUCTBUS HA HETO
JIPYTUX TeJ.

Pemenue 3a1a4 Ha onpeieieHHE MACChI TeJla, €ro
00BbE€Ma U INIOTHOCTH.
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[IpoBeneHue u aHamu3 ONBITOB,
JEMOHCTPHUPYIOIINX 3aBHCUMOCTh U3MEHECHHUS
CKOpOCTH TeJia OT €r0 MacChl IPH
B3auMoieiicTBuHU Tel. M3mepenue Macchl Tena
Pa3IUYHBIMH CIIOCOOaMHU.

OmnpeneneHne IIOTHOCTH TeJa B Pe3yJIbTaTe
U3MEPEHHsI €0 Macchl U 00bEMa

3.3

Cwnna. Buape! cun

14

Cwua Kak XxapaKTEepUCTHUKA
B3aMMOJICHCTBHS TEII.
Cwuna yrpyrocTu v 3aKOH
I'yka. M3mepenue cusl

C MOMOUIBIO IMHAMOMETDA.
SIBJeHUE TSATOTEHUS U CUJa
TsKecTH. Culia TSOKeCTH
Ha JIPyTuX IJIaHeTaXx.

Bec Tena. HeBecomocTs.
CrnoxeHue cui,
HaIMpPAaBJIECHHBIX MO OJHOMN
IIPSIMOM.
PaBHOzeMcTBYIOIIIAS CUIL.
Cuna tpenus. Tpenue
CKOJIb)KCHUS U TPCHUE
1okos1. TpeHue B npupoae
1 TEXHUKE

N3ydenune B3auMOAECHCTBUS KaK TPUUNHBI
W3MEHEHHUS CKOPOCTHU Tejla Uik ero AedopMaliui.
Onucanue pealbHbIX CUTyalluid B3aUMOJIEUCTBUSA
TE€J C IOMOIIIbIO MOJIEJIEH, B KOTOPBIX BBOJUTCS
MOHSATHE U U300PAKEHHUE CHUIIBI.

N3ydenue cunbl ynpyroctu. MccnenoBanue
3aBUCUMOCTH CUJIbI YIIPYTOCTU OT yIJIMHCHUS
PE3UHOBOTO IHYpPA WIH MPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 MPAKTUYECKUX CUTyalU, B KOTOPBIX
MPOSIBIISIETCS ICNCTBUE CUIIBI YIIPYTOCTH
(ynmpyrocth Msiua, KpOCCOBOK, BETOK JIepeBa

u ap.).

AHanu3 CUTyalui, CBSI3aHHBIX C SIBICHUEM
TATOTECHMUS.

OO0bsicHEHUE OPOUTATBHOTO ABUKEHUSI IJIAHET

C MCTO0JIb30BAHUEM SIBJICHUS TATOTEHUS 1 3aKOHA
WHEPIUU.

N3MmepeHue Beca Telia ¢ HOMOILbI AUHAMOMETPA.
O6ocHOBaHKE ATOrO CIIOCO0a U3MEPEHHS.
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AHnanm3 n MOJICIUPOBAHUC ABJICHUA HCBECOMOCTH.

DKCNEepUMEHTAIBHOE MTOJIYYEHUE MPAaBUIIA
CJI0’KEHUS CUJI, HAITPaBJICHHBIX BJIOJIb OJJHOM
npsiMmoit. Onpe/iesieHne BEJIMYUHbBI
PABHOJICMCTBYIOIIEH CHUJL.

N3ydenune cuiibl TPEHUS CKOIbKEHUS U CUIIBI
TPEHUS MOKOSI.

Hccnenosanue 3aBUCUMOCTH CUJIBI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYLIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 IPAKTHYECKUX CUTYALUH, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCSl CIIOCOOBI €€ YMEHBIIEHUS WIH
yYBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, IIJIABAHUE BOJIHBIX KUBOTHBIX
u 11p.). Perenue 3agau ¢ uCHOIb30BaHUEM
dopMy1 A pacuéra CUIIbI TSKECTH, CUIIbI
YIPYTOCTH, CUIIbI TPEHUS

Hroro no pazgeny

21

Pa3znen 4. JlaBiienue TBEPABIX TeJl, dKMIAKOCTENH U ra30B

4.1

[asnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, )KUIKOCTAMHU
Y ra3amu

3

JNaBnenne. CriocoObl
YMEHBIIICHUS U YBEITUUYCHUS
naBiieHUs. /[aBieHue rasa.
3aBHCHUMOCTD JaBJICHHUS
raza otr o0béma,
TEMIIepaTyphl.

Amnann3 1 00bsICHEHHUE ONBITOB U IMPAKTHYCCKHUX

CHUTYAIIHii, B KOTOPBIX MPOSIBIISETCS CUIIA
TaBIICHUSI.

O6ocHoBaHMe cIOCOO0B YMEHBIICHUS U
YBEIIUYCHUS TaBIICHHSI.

W3ydenue 3aBUCUMOCTH JaBJICHUS Ta3a
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[Tepenaua naBienus
TBEPIBIMU TEIIAMH,
KUIKOCTSIMHU U Ta3aMH.
3akoHn [lackans

OT 00bEMa U TEMIIEPATYPHI.

N3ydenne ocobeHHOCTEl epeaauun JaBICHHs
TBEPABIMU TEIIAMH, )KUIKOCTSAMHU U ra3aMHu.
ObocHOBaHME PE3yIbTATOB OIBITOB
0COOCHHOCTSIMU CTPOCHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCTepuMEHTAIbHOE 1I0Ka3aTeNIbCTBO 3aKOHA
[Tackass.

Pemenwne 3anau Ha pacu€T gaBieHUs TBEPIOTO
Tena

4.2 | laBieHUE KUAKOCTU 3aBUCHMOCTD JIaBJICHUS HccnenoBanue 3aBUCMMOCTH JTaBJICHUS KHJIKOCTH
KHUJKOCTH OT TITyOHUHBI. OT TITyOWHBI TIOTPYKCHHS ¥ TUNIOTHOCTH KHUJIKOCTH.
[THeBMaTnyeckue MamuHbl. | HaOmroneHne u 00bsICHEHHE THAPOCTATHICCKOTO
I'uapocrarndeckuii napajiokca Ha OCHOBe 3akoHa [lackars.
napajnokc. Coobmaromiuecs | MzydeHnue cooOUaromumxcs cocyaoB.
cocynbl. ['uapapmuueckue | Pemenue 3aad Ha pacyéT naBiaeHUS KUIKOCTH.
MEXaHU3MBI OOBsICHEHNE TIPUHITUTIA ICHCTBUS
THJIPaBIMYECKOTO TIpecca, THEBMaTHUSCKUX
MaIIIFH.
AHanu3 1 00bSICHCHHE MPAKTUICCKUX CUTYaITUH,
JCMOHCTPHPYIOIINX MPOSBICHHUE TaBICHUS
KHUJIKOCTH ¥ 3aKkoHa [lackaiis, Hanpumep
IIPOIIECCOB B OpraHU3Me IpH TITyOOKOBOJTHOM
HBIPSHUH
4.3 | Atmocdeproe AtMocdepa 3emu u DKCNepUMEHTAIBHOE OOHAPYKEHUE
JIaBJICHUEC aTMocdepHOe JaBIICHHE. aTMoc(epHOTro JaBJICHHS.

HpI/I‘-II/IHbI CymeCTBOBaHUsA

AHanu3 1 00BSICHEHHUE OITBLITOB U IMPAKTUYCCKUX
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BO3IyIITHON 000JI0YKH
3emmun. OnbiT Toppuuesy.
N3mepenne armochepHoro
JABJICHUS. 3aBUCUMOCTD
aTMOC(EpHOro JaBICHUs
OT BBICOTHI HAJlT YPOBHEM
Mops. [Tpuboper

TSl U3MEPEHUSI
aTMoc(epHOTro JAaBJIeHUs

CUTYaIluH, CBS3aHHBIX C ICHCTBUEM
aTMOC(epHOro J1aBICHUSI.

OO0ObsicHEHUE CYIIECTBOBaHUS aTMOCGhEphI
Ha 3eMJie U HEKOTOPbIX IJIAHETaxX WU e
OTCYTCTBHSI Ha JPYTUX TUIaHeTax u JIyHe.
OO0bsicHEeHUE U3MEHEHUS ITIOTHOCTU aTMOC(hEpHI
C BBICOTOHM M 3aBUCHUMOCTH aTMOC(HEPHOTO
JTABJICHUS OT BBICOTHI.

Pemenwne 3amad Ha pacu€T aTMOCPepHOTO
JTABJICHMUSL.

Nzydenne ycrpoiicTBa bapomeTpa-aHeponaa

4.4

JlericTBUE )KUIKOCTU U
rasza Ha orpy>XeHHOE
B HUX TEJIO

JleicTBUE )XKUIKOCTH U Ta3a
HA NIOTPYKEHHOE B HUX
Teno. BeiTankuBaromas
(apxumesnioBa) cuiia. 3aKoH
Apxumena. [lmaBanue Te.
Bo3znyxornaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS
YKAJIKOCTH Y Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
OrnpeneneHre BHITAIKUBAIOMIEN CUIIBL,
JNEUCTBYIOIIEN HA TEJO, MOTPYKEHHOE

B KUJKOCTb.

[TpoBeaenue u 06Cyx)aeHUE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKMBAIOIIEN CHJIbI, ICUCTBYIOIIECH HA TETIO
B KUJIKOCTH, OT 00bEMA MOTPYKEHHOU

B )KUKOCTb YaCTH TeJIa U OT IJIOTHOCTH
AKUJKOCTH.

lIposepka nezagucumocmu blmanikusaroujeu
Cumbl, oelicmayoujell Ha mejo 8 HCUOKOCMU,
om maccol meaa.

HccnenoBanue 3aBHCUMOCTH Beca Tea B BOJE

0T 00BbEMa MOTPYKEHHON B )KUJIKOCTH YACTH TeEJA.
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Pemenue 3a7a4 Ha MpUMEHEHKE 3aKOHA
Apxumena v yCIOBHs IJIABAHUS TEJL.
KoHctpyrpoBanue apeometpa uin
KOHCTPYHUPOBAHUE JIOJIKU U ONPEEICHUE €€
rpy30H0IbEMHOCTH

Hroro no pazgeny

21

Pasznen 5. PaGora u MOIIHOCTH. JHEPrus

5.1

Pabora 1 MOIIHOCTH

3

Mexanndeckas padora.
MomHoCTh

OKCIEPUMEHTAIIBHOE OIPEIEICHUE
MEXaHUYECKOU pabOThI CUIIbI TSDKECTH

IIPU NIAJICHUHN TEJIa U CUJIbI TPEHUS

IIPH PABHOMEPHOM NIEPEMEILEHNHN TENA

10 TOPU3OHTAIBHON ITOBEPXHOCTH.

Pacuér MmontHoCTH, pa3BUBaEMOM PU NOABEME
110 JIECTHULIE.

Pemenue 3agau Ha pacuéT MEXaHUYECKON PabOTHI
Y MOILIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
pbIvar, 0J10K, HAaKJIOHHAs
MJI0CKOCTh. [IpaBumo
paBHOBECHS phlUara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K OJI0Ky. «3050TO€
npaBuiio» mexanuku. KIT/]
MPOCTHIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHHKE

OnpeneneHre BHIUTPHIIIA B CUJIE POCTHIX
MEXaHU3MOB Ha IPUMEPE phlyara, moJABUKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM INIOCKOCTH.
HccnenoBanue yciaoBUsi paBHOBECHS pbluara.
OOGHapy>keHHEe CBONCTB IIPOCTHIX MEXaHNU3MOB

B Pa3IMYHBIX HHCTPYMEHTAX U MPHUCTIOCOOICHHUSIX,
UCIIOJIb3YEMbBIX B OBITY M TEXHUKE, a TAKIKE

B JKUBBIX OpraHU3Max.

DKCIepUMEHTaIbHOE J10Ka3aTeIhCTBO PAaBEHCTBA
paboT IpH MPUMEHEHUH ITPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJ] HakIOHHOM MJIOCKOCTH.
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Pemenue 3ana4 Ha NpUMEHEHNE ITPaBUIIa
paBHOBecus preruara U Ha pacuér KI1/]

5.3 | Mexanuueckas 4 MexaHuyeckast SHEpTHsL. DKCTepUMEHTAIBHOE ONPE/ICIICHIE N3MEHECHUS
DHEPTUS Kunernueckas u KUHETUYECKOW U OTEHIIMATbHON YHEPTUU Tea
HOTEHIIMAJIbHAS YHEPT U IIPU €T0 CKaThIBAaHUH TTO0 HAKJIOHHOW TIOCKOCTH.
IIpeBpammenue oguoro Buaa | GopMynupoBaHue Ha OCHOBE HCCIEAOBAHNUS
MEXaHUYECKON dYHEPTUHU 3aKOHA COXPAHECHHS MEXaHUUECKON YHEPTHH.
B Ipyroii. 3aKoH OO6cysxaeHne rpaHul] IPUMEHIMOCTH 3aKOHA
COXpaHECHHS SHEPTUH COXpaHEHHS YHEPTHH.
B MEXaHHKE Pemmenne 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHA
COXpaHCHHS SHEPTHH

Wroro nio pazaeny 12

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME
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8 KUIIACC
No HanmenoBanue Komuuectso | I[Iporpammuoe cogepxkanue | OCHOBHBIE BUJIBI JEATEILHOCTH O0YUAIOIIUXCS
n/m pa3ziesioB U TEM 4acoB
y4eOHOTO IpeaMeTa
Pa3znen 1. TensioBble siBJIeHUSA
1.1 | CrpoeHue u cBoMCTBa 7 OCHOBHBIE TIOJIOKEHUS Hal6nronenue u naTEpIpETaiis OTBITOB,

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUU CTPOCHHS BEIIECTBA.
Macca u pa3mepbl aTOMOB U
MoOseKyI. OMbITHI,
MTOATBEPKTAIOIINE
OCHOBHBIE TTOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH.

Mogaenu TBEPAOTO, )KUAKOTO
Y ra3000pa3HOr0 COCTOSIHUI
BEILECTBA.
Kpucrammueckue u
amopdHbIe TeNA.
OOBsICHEHHE CBOMCTB ra30B,
KUJKOCTEH U TBEPJIBIX TEN
Ha OCHOBE MOJIOKEHH
MOJIEKYJIAPHO-KHHETUYECKOU
Teopuu. CMaunBaHUE U
KalWJUISIPHBIC SIBJICHMUSL.
TeruoBoe pacliupeHue u
cKaThe

CBHJIETEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHUU BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHbBIX BEUIECTB B BOJE.

Pemenue 3a1a4 no OlleHMBaHUIO KOJMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00BbEMA
BEIIECTBA.

AHaJIN3 TEKCTa JPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa nosmsl Jlykpenus «O npupone
BEIIICH» ) C M3JI0KEHHEM 000CHOBAHHMM aTOMHOMN
runoTessl (CMbIcIoBOE yTeHue). OLeHKa
yOeIUTEeTLHOCTH ATUX 0OOCHOBAHUM.
OObsicHeHHE OPOYHOBCKOTO JBHMIKCHHS, SIBIICHHS
mubdy3un 1 pazTuauil MEX1y HUIMHA Ha OCHOBE
IIOJIOKEHUN MOJIEKYJISIPHO-KUHETUUECKON
TEOPHUU CTPOCHHUS BEIIECTRA.

OOBsiCHEHUE OCHOBHBIX Pa3fInyuil B CTPOECHUU
ra3oB, KUJIKOCTEN U TBEP/IBIX TEN

C MCTIOJIb30BAHUEM TOJIOKEHUN MOJICKYJIIPHO-
KHMHETUYECKOU TEOPHUH CTPOSHUS BEIIECTBA.
[IpoBenieHre ONBITOB MO BHIPAIIMBAHUIO
KPUCTAJJIOB IOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenennie 1 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOUIUX KaUJUISIPHBIC SIBIICHUS U
SIBJICHUE CMAUYUBaHUS.

OObsicHEHUE PO KaMWIUISIPHBIX SBJICHUN

JUISl TOCTYTUICHUS! BOJbI B OPTaHU3M PacTEHUH.
Hab6ntonenue, nposeneHue u o0bsICHEHUE
ONBITOB MO HAOJIOICHUIO TETIOBOTO
pacIlIMpEeHns Ta30B, )KUJIKOCTEN U TBEPABIX TEIL.
OObsicHeHuE coXpaHeHUsI 00bEMA TBEPABIX TEI,
TEKYYECTH KUIAKOCTH (B TOM YHUCIIE, Pa3HUIIbI

B TEKYUYECTH JIJIsl pa3HBIX KUJKOCTEN),

JaBJICHUS Ta3a.

[IpoBeneHne ONbITOB, JEMOHCTPUPYIOLIUX
3aBUCHMOCTH JIaBJICHUS BO3/lyXa OT €ro 00bEéma u
HarpeBaHUs WA OXJIAXKIACHUS, U UX OOBSICHEHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHUSI.
AHanu3 MPaKTUYECKUX CUTYALNH, CBA3aHHBIX

CO CBOMCTBAaMHU ra30B, )KUJIKOCTEH U TBEPIBIX TN

1.2

Tennosele mporeccsl

21

Temneparypa. CBs3b
TEMIIEPaTypPbl CO CKOPOCTHIO
TEIJIOBOTO JIBUKEHHUS
yacTtul. BHyTpeHHss
sHeprusi. CnocoOsl
VU3MEHEHHUsI BHYTPEHHEN
SHEPruu: TeIIonepesaya u
coBepleHre padoTsl. Buapl
TEIUIONEPEIAUH:

OO6ocHOBaHKE TTPaBUIT U3MEPEHUS TEMITEPATYPHI.
CpaBHeHHe pa3IMUHbIX CIOCOOOB U3MEPEHUSI U
IIKaJI TEMIIEPATyPHhI.

HaOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOITNX U3MEHEHNE BHYTPCHHEH
SHEPTHH Tea B pe3yJIbTaTe TeIUIONEpeIaun 1
pabOThI BHEITHUX CHII.

Habmronenue n 00bsICHEHHUE OIBITOB,

00CyXIeHHE TPAKTUIECKUX CUTYAITHH,
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TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3ITyYEHUE.
KonnuecTBO TEMIOTHI.

VY nenbHasg TENI0EMKOCTh
BelecTBa. TernioooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHUE TEIOBOTO
Oananca. [1naBienue u
OTBEpP/ICBaHUE
KPUCTAINTMYECKUX BELIECTB.
VY enbHasa TemioTa
TUJIaBJICHUS.
[TapooOpa3zoBanue u
KoHJieHcanus. cnapenue.
Kunenue. Y nenpnas
TEIJI0Ta MapooOdpa3oBaHUsI.
3aBUCHUMOCTB TEMIIEPATYPbI
KUIIEHUS OT aTMOC(EpHOTO
JABJICHUS.

Brnaxuocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenbHas TenuoTa
CrOpaHusl.

[Ipunumne! padboThI
TerioBbIiX ABurareneit KI1/]
TEIJIOBOTO JIBUTATEISL.
TennoBble JBUraTeNn U

JEMOHCTPUPYIOUIUX PA3IUYHBIE BUJIbI
TEIUIONEPEAaUU: TEIUIONPOBOIHOCT,
KOHBEKIIUIO, U3JIyUYEHUE.

UccnenoBanue siBiieHUS TEMIOOOMEHA

IIPY CMENIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
HalGnronenue ycTaHOBIEHUS TEMIIOBOTO
PABHOBECHS MEXKIY TOPSYEH U XOJIOTHOU BOJOM.
Onpenenenue (M3MEPEHUE) KOIMYECTBA
TEIJIOTHI, TOJIyYEHHOTO BOAOU MPU TEIII00OMEHE
C HAarpeThIM METAJUTMUYECKUM LMIHHAPOM.
Omnpenenenue (M3MEPEHNE) YACIbHON
TEIJIOEMKOCTH BELIECTBA.

Pemienue 3aga4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI U TEIIIOEMKOCTH

IpU TEIJI00OMEHE.

AHaJIN3 CUTyallnid PAKTUYECKOTO
UCIIOJIb30BaHUs TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepualioB, HAIPUMEp, B LEIIAX
SHEProcOEepeKeHUS: TEIIION3OISAIHA,
sHEprocoOeperaromue KpoIIiu,
TEPMOAKKYMYJISITOPHI U T. 1.

Hab6nronenue siBiieHuii ucnapeHust u
KOH/JICHCAIUH.

Uccnenosanue mpoiiecca ucnapeHust
PA3JIMYHBIX KUJIKOCTEM.

OObsicHEHUE SBICHUI UCTIAPEHUS U
KOHJICHCAIIMU HA OCHOBE ATOMHO-
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3aIlUTa OKpPY KaroIei
Cpelpbl.

3aKOH COXpaHEHHUS U
peBpAILCHUs YHEPTUU
B TEIUIOBBIX IIpOLIeccax

MOJIEKYJIIPHOTO YUYEHUS.

Habmonenue u 00bscHEHME Mpoliecca KUIeHMs,

B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPATyPhI
KUTICHUS OT JaBJICHUS.

Omnpenenenue (U3MEPEHUE) OTHOCUTEIBHON
BJIQXKHOCTH BO3/IyXa.

Hab6ntonenue npoiiecca riaBiieHus
KPUCTAJUIMUECKOT O BELIECTBA, HAIIPUMED, JIbJA.
CpaBHEHUE MPOLIECCOB TLIABJICHUS
KPUCTAJUTMYECKHUX TEJ U Pa3MATrdeHUS

IpY HArpeBaHUU aMOP(PHBIX TEJl.
Omnpenenenue (U3MEPEHHE) YAETbHON TEMIOTHI
TUTaBIICHUS JIbJIA.

OObsicHEeHUE SBICHUM MIaBICHUS U
KPUCTAJIN3AI[MN Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHUS.

Pemenue 3aa4, CBI3aHHBIX C BBIYMCICHUEM
KOJIMYECTBA TETUIOTHI B MPOIleccax
TEIUIONEpeIauy TPY TUIABJICHUH U
KPUCTAIIM3AIH, UCTIAPSHUH U KOH/ICHCAIUH.
AHanu3 CUTyaluii MpakTUYECKOTO MPUMEHEHUS
SIBJICHUM TIABJICHUS U KPUCTAJUTH3AIUH,
HanpuMep, MOTyICHUE CBEPXUUCTHIX
MaTepuasoB, CoJieBas Ipejka u JIp.

AHanu3 paboTsl 1 00BSICHEHHE TPUHITUTIA
JEMCTBUS TEIJIOBOTO ABUTATENS.

Brruncnenue KonmuecTBa TETIOTHI,
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BBIJICJISIFOIIETOCS TTPU CTOPAHUY PA3TAYHBIX
BUI0B TomuBa, u KIIJI nBurares.
OOcyxaeHue SKOJIOTMIECKUX MOCICICTBUI
VICTIOJIb30BAHUS IBUTATENICH BHYTPEHHETO
CropaHusl, TETJIOBBIX U TUAPOIICKTPOCTAHITUN

Hroro no pazgeny

28

Pa3nea 2. DnekTpuyeckue u

MAardMTHbBIC ABJICHUSA

2.1 | DnexTpuyeckue

3apsiabl.
3apsyKeHHBIE TeJa U
HUX B3aNMOJCHCTBHUS

7

DIIeKTpU3aLHus TEl.

JIBa poJia 3IIEKTPUUECKUX
3apsa0B. Bzanmonencreue
3apsHKEHHBIX TElL.

3akoH KynoHa (3aBUCUMOCTh
CHUJIbI B3AaMMOJICHCTBUS
3apsKEHHBIX Tell

OT BEJIMYUHBI 3aPSI0B U
PACCTOSTHUSI MEXKTy TeJIaMH ).
DIIEKTPUYECKOE TOJIE.
Hanpspox€nnocts
3JIEKTPUYECKOTO MOJIS.
[IprHIMD cynepno3nnuu
3JIEKTPUYECKUX TTOJIEN

(Ha KaU€CTBEHHOM YPOBHE).
Hocurenu snektpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aToma.
[IpoBogHMKH 1

Habnronenue u mpoBeieHHE ONBITOB

T10 AJICKTPHU3AIIAHN TEJI IPU COPUKOCHOBCHHUH U
VHIYKIUEH.

HabGmronenne n o0bICHEHNE B3aUMOACHCTBUS
OJTHOMMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEl.

OOBbsicHEHHE I[IpUHOUIIA I[GﬁCTBPISI QJICKTPOCKOIIA.

OOBbsiCHEHHUE SIBIICHUM JICKTPU3AIINT

IIPU CONPUKOCHOBEHUH TEJ U UHAYKITUEH
C MCIIOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AIIEKTPUYECKUX 3aPsIIOB B BEIIECTRBE.
Pacno3naBanue 1 00bsICHEHHEC SIBIICHUM
AJIIEKTPU3AIMHY B IOBCETHEBHOM KU3HU.
HaGmronenne n o0bSICHEHNE ONBITOB,
WJUTIOCTPUPYIOIINUX 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsiaa.

Habmrorerne onbITOB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM AJIEKTPUYECKOTO TOJIS.
UccnenoBanue neicTBUS 3IEKTPUUECKOTO MOJIS
Ha MMPOBOAHUKH U TUDJICKTPUKH
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TUBJIEKTPUKHU. 3aKOH

COXPaHCHUA JICKTPHUICCKOTO

3apsiaa

2.2

[TocTossHHBINM
ANEKTPUYECKUN TOK

20

DIIEKTPUYECKUI TOK.
VYcnoBus CylecTBOBaHMS
AIEKTPUUYECKOTO TOKA.

M cTOYHMKYM TOCTOSIHHOTO
ToKa. JlericTBUs
AIEKTPUYECKOTO TOKA
(TernoBO€, XUMUYECKOE,
MarHuTHOE).
DIIEKTPUYECKAN TOK

B )KUIKOCTSX U raszax.
DIIEKTpUYECKAsl UEMb.
Cuna Toka. DNEeKTpUIECKOe
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma 1t yyacTka
uenu. [locmenoBarensHoe U
napajjieIbHOEe COeAMHEHNE
IPOBOJTHUKOB.

PaGorta u MoIHOCTE
AIEKTPUUYECKOTO TOKA.
3akoH J[xoyns—JIenna.
DJIEKTPUYECKHE LIENU U

HaGnronenue pa3nuaHbIX BUIOB JE€HCTBUS
3JICKTPUYECKOTO TOKA U OOHAPYKEHHUE ITUX
BUJIOB JIEUCTBUSA B IOBCEIHECBHOM KU3HU.
Ha6nronenne BOSHIKHOBEHUS Ta30BOTO pa3psiia
Y 3JIEKTPUYECKOTO TOKA B KUIKOCTH

COopka u UCIIbITaHUE PIIEKTPUUECKOH 1IeTTH
IIOCTOSIHHOTO TOKA.

N3mepenune cuibl TOKa aMIEPMETPOM.
N3mepenune 351eKTpUYEeCKOro HANPSIKEHUS
BOJIbTMETPOM.

[IpoBenenuie 1 00BICHEHUE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €T0 JJIMHBI, IUIOLIA]IA MOMEPEYHOTO CEYEHUS
Y MaTepuaia.

HccaenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEUCTOP,

OT COMPOTHUBIICHHS PE3UCTOPA U HATIPSIKCHUS
Ha PE3UCTOpE.

[IpoBepka mpaBuiia CII0KEHUS HAITPSKEHU N
IIPH MOCJIEI0BATETLHOM COEUHEHUH JBYX
pE3UCTOPOB.

[IpoBepka npaBuia AJisi CUIIbI TOKA

IIPU MMapajieIbHOM COCTMHEHUN PE3UCTOPOB.
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OTpeOUTEH
ANEKTPUYECKON SHEPTUU
B ObITy. KopoTkoe
3aMbIKaHHE

AHaJIN3 CUTYaLM MOCIEN0BATEIBHOIO U
napauieIbHOTO COEAMHEHUS TPOBOTHUKOB

B JIOMAIIHUX AJIEKTPUUECKUX CETSIX.

Pemenue 3anau ¢ ucnonb3oBanueM 3akoHa OmMa
1 hopMyT pacué€Ta IEKTPUIECKOTO
CONIPOTHBJIEHUS NP MTOCIEA0BATEILHOM U
napauieIbHOM COCIMHEHUU TTPOBOJHUKOB.
Ornpenenenre padOThI AIEKTPUUECKOTO TOKA,
MPOTEKAIOIIETO YEPES PESUCTOP.

Onpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBLJICJISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTU CUJIBI TOKA YEpe3
JIAMIIOYKY OT HaIlpsDKEeHMs Ha Hel. Onpenenenue
KII/ narpeBares.

Uccnenoanue npeoOpa3zoBaHus SHEPTUU

IIpU NOIBEME IPy3a JIEKTPOABUTATEIIEM.
OO0bsicHEHUE YCTPONCTBA U IPUHITUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHNE TPUYHUH KOPOTKOTO 3aMbIKAHUS U
MPUHIIUATIA ACHCTBUS TIJIABKUX MPEJOXPAHUTEIICH.
Pemienue 3a1au ¢ ucnoiab30BaHUEM 3aKOHA
Hxoyns—JIenna

2.3

MarHuTHbIE SIBJICHUS

ITocTossHHBIE MAaTrHUTBHI.
Bzaumoneiictue
IIOCTOSIHHBIX MAarHUTOB.
MarsauTtHoe 1moJie.
MarsauTtHoOe 1oJjie 3eMiIu

HccaenoBanne MarHuTHOTO B3aUMOICHCTBUSA
ITIOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO MOJIst TOCTOSTHHBIX
MarHyiTOB IIPH X OOBECIMHEHUH U Pa3/ICIICHUH.
HccaenoBanue MariuTHOTO B3aUMOIEUCTBUS
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Y €r0 3HAYEHME JJIS 5KU3HU
Ha 3emuie. OnbIT OpcTeaa.
MarsuTHoe nosie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMATrHUTOB

B TEXHHUKE. [lencTBUE
MarHuTHOTO TOJIS

Ha ITPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATENb
IOCTOSTHHOTO TOKA.
HcnonwzoBanue
3IEKTPOJBUTATEIICH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MOCTOSTHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TIOCTOSTHHBIX
MarHuTOB MPU UX 0ObETMHEHUH U Pa3/ICIICHUN.
[IpoBenieHre ONBITOB MO BU3yaIU3aIUU TOJIS
MOCTOSTHHBIX MarHuTOB.

N3ydenue ssBiIeHUSI HAMarHUYMBAHKS BEIIECTBA.
UccnenoBanue nercTBUS JIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONbITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTH CUJIbI B3aUMOJICHCTBUS KaTYIIIKU
C TOKOM ¥ MarHuTa OT CUJIbl M HAMpPaBJICHUS TOKA
B KaTyIIIKE.

AHaJIN3 CUTyallui TPAKTUYECKOTO MPUMEHEHHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPONCTBAX, MPOMBIIIJIEHHOCTH, MEJIUIIUHE).
N3yueHne nericTBUsI MATHUTHOTO TTOJIS

Ha MIPOBOJHUK C TOKOM.

N3yyeHne nercTBUS SJIEKTPOABUTATENS.
Nsmepenne KII/] anextpoaBurarenbHON
YCTaHOBKHU.

Pacno3naBanue u aHaIu3 pa3InyHbIX
MPUMEHEHUH AJIEKTPOIBUTATENICH

(TpaHCcHOpT, OBITOBBIC YCTPOUCTBA U JIp.)

2.4

DJIEKTpOMarHuTHas
WHTYKITAS

OmneiTel @apanes. SBieHue
3IEKTPOMAarHUTHOU
uHaykuuu. [Ipasuno Jlenna.
DIEKTPOreHepaTop.

OT1BITHI IO HCCJICAOBAaHHNIO ABJICHUS
BHGKTpOMaFHHTHOﬁ HHAYKIOWH: UCCIICIOBAHNC
W3MEHEHUM 3HAUYCHUS U HaIIpaBJICHUA
WHAYKIIMOHHOT'O TOKa
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Crioco0sl notydeHus
ANEKTPUYECKON DSHEPTHH.

DNEeKTPOCTaHIIUU
Ha BO300OHOBIISIEMBIX
UCTOYHHUKAX YHEPTHH
Wtoro 1o pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC
No HaumenoBanue KommuecTBo HpOFpaMMHOC COICPIKaHUC OCHOBHBIC BUbI ACATCIIBHOCTHU 06yqa}0mnxc;1
/11 Pa3aciioB U TEM qaCoB

y4e0HOTO IpeaAMeTa

Pa3n

e 1. Mexanuuyeckue siBJIeHUS

1.1

MexaHnueckoe
JIIBUKEHUE U CLIOCOOBI
€Tr0 OITMCAaHUSA

10

MexaHnyeckoe IBUKEHHUE.
MarepranbHas TOUKa.
Cucrema otcuéra.
OTHOCHUTENIBHOCTh
MEXaHUYECKOTO JIBHXKCHUSI.
PaBHOMEpHOE
MPSMOJIMHENHOE IBUKEHUE.
HepasnomepHoe
MPSIMOJIMHEWHOE JBUKCHUE.
Cpennsisi 1 MTHOBEHHasI
CKOpPOCTBb TeJa MpHu
HEPAaBHOMEPHOM JIBUKEHUU.
Yckopenue.
PaBHOyCckOpeHHOE
MPSMOJIMHENHOE IBUKECHUE.
CBo0OoOIHOE TTaJIEHUE.
OmngiTel [Nanumes.
PaBHOMEpHOE NBUXKEHKE

110 OKPY>KHOCTH.

[Iepuon u wacrora
oOpaienus. JInneiinas u
yIJIOBasi CKOPOCTH.

AHanus u 00CyX1eHNUE pa3INYHbIX IPUMEPOB
MEXaHUYECKOTO JABMKECHHUS.

OO0cy:xeHre rpaHull IPUMEHUMOCTH MOJIENN
«MaTepHaIbHAsL TOUKAY.

Onucanne MEXaHU4ECKOTO ABUKCHUS
paznuYHBIMU criocoO0amu (ypaBHEHHE, TabIuLa,
rpaduk).

AHaN3 KU3HEHHBIX CUTYAlUH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUKECHHUSL.

HabGnrogenne MexaHM4ecKoro JBUKEHU Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO 1 TOTO K€ T€JIa OTHOCUTEIBHO Pa3HbIX
T€JI OTCUETA.

Amnanu3 Tekcra ['anuies 00 OTHOCUTENBHOCTH
JIBUYKEHUS; BBIITOJIHEHHE 3aJaHUI 110 TEKCTY
(CMBICJIOBOE UTCHHE).

Omnpenenenue cpeHen CKOPOCTH CKOJIbKEHUS
Opycka Win ABM>KEHUS [IapuKa MO0 HAKJIOHHON
IIJIOCKOCTH.

AHanu3 1 00CyXeHue CIOCOO0B
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LenTpocTpemurenbHOe
YCKOpEHHE

IPHOIMKEHHOTO OTNPEIeICHUS MITHOBEHHOM
CKOpOCTH.

OmnpeneneHrne CKOPOCTH PAaBHOMEPHOTO
JBIKCHHMS (IIIApUKA B KUIKOCTH, MOIEIIN
DJIEKTPUIECKOT0 aBTOMOOWJIS U T. II.).
OmnpeneneHue MyTy, MPOHJICHHOTO 3a IaHHBIN
IIPOMEXKYTOK BPEMECHH, U CKOPOCTH Tejla

110 TpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOT'O
JBIDKCHHUS OT BPEMCHHU.

OOcyx/TIeHnEe BO3MOKHBIX ITPHHIIAIIOB
JEHCTBHS IPHOOPOB, H3MEPSIONINX CKOPOCTh
(cnuaOMETpOB).

BrruuciieHre myTH U CKOPOCTH IIPH
PaBHOYCKOPECHHOM IPSIMOJIMHEHHOM JBHYKCHHH
Teja.

OmnpeneneHre TPOUICHHOTO TyTH H YCKOPCHHS
JBIDKEHUS TeJia 10 rpaduKy 3aBHCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBIDKCHUS TeJla OT BPEMCHH.

Ilposepka cunomesvl. eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

Oe3 HauaIbHOU CKOPOCMU NYMU OMHOCIMCSL
KaK psi0 He4émHulX yuce, mo
coomeemcmayouue NPOMeNCYmKU 8pemMeHU
00UHAKOBHL.
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OrnpeneneHue yCKOpeHuUs Tela

MIPU PABHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM TTIOCKOCTH.

N3Mepenue nepuoia u 4acToThl 00palieHus
T€Ja Mo OKPYKHOCTH.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO
JIBM>KCHUS T€Ja TIO OKPYKHOCTH.

Pemenune 3ama4 Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JBIKCHUS Pa3IMYHBIX BUIOB.
PacnioznaBanue u npuOImkEHHOE ONTUCAHUE
PA3JIMYHBIX BUJOB MEXaHUUYECKOTO JBUKECHHUS
B IIPUPO/IC U TEXHUKE (HA MpuMepax CBOOOTHO
MaJalouX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U Jp.)

1.2

B3aumonelictBue Ten

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HproToHa.
Tperunii 3akoH HprotoHna.
[IprHIMD cymneprio3uun
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna tpeHus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS MTOKOS, IPYTUE BUIbI
TPEHHSL.

Cuiia TSHKECTH U 3aKOH
BCEMUPHOIO TATOTEHUSI.

Habmronenue u 00CyXJICHHE OIBITOB

C IBUYKCHUEM TeJIa TPU YMEHBIIICHUN BIIUSHUS
JIPYTUX TEJ, NPENATCTBYIOIIUX JBUKEHUIO.
Amnanu3 tekcra ['anunes ¢ onucaHueM
MBICJICHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH UHEPIINH;
BBITIOJTHEHHE 33JIaHHUH 10 TEKCTY (CMBICTIOBOE
YTCHUE).

OO6cy)xaeHue BO3MOKHOCTH BBITIOJTHCHUS
3aKOHA MHEPILUH B PA3JIUYHBIX CUCTEMAX
OTCYETA.

Hab6nronenue u o0cyxneHre MEXaHUUECKUX
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Y ckopenne cBOOOTHOTO
najeHus. J[BUKEHHE TUIaHEeT
Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecoMocTs 1 meperpy3ku.
PaBHOBeCcHE MaTepranbHOU
TOYKU. AOCOITIOTHO TBEPAOE
Teso. PaBHoBecHe TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpaueHus.. MOMEHT CUIIBL.
LlenTp TsKECTH

ABJICHUH, IPOUCXOAAIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JBUKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

JlelicTBUs C BEKTOPaMU CUJI: BBIIIOJIHEHHE
3aIaHUM IO CJIOYKEHUIO U BBIYUTAHUIO
BEKTOPOB.

HabGnronenue u/winm npoBeieHUE OIBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTh YCKOPEHUSI
TeJa OT MPUII0KEHHON K HEMY CHJIBI U MacChl
Tena.

AHanu3 ¥ 00bsCHEHUE SIBJICHUIN

C UCITIOJIb30BAaHUEM BTOPOTO 3aKoHa HbroToHA.
Pemienue 3a1a4 ¢ uCMoOIb30BaHUEM BTOPOTO
3akoHa Hpl0TOHA M MpaBuiia CI0KEHUS CUJL.
Onpenenenue )KECTKOCTU PYKUHBI.

AHanu3 cuTyarui, B KOTOPhIX HAOII0al0TCs
ynpyrue aegopMaiiuu, u ux o0bsiCHEHUE

C HCMOJIb30BaHHEM 3aKkoHa [ 'yka.

Pemienue 3a1a4 ¢ NCNOJb30BAHUEM 3aKOHA
I'yka.

UccnenoBanrie 3aBUCUMOCTH CUJTBI TPEHUS

CKOJIbKCHUA OT CHJIbl HOPMAJIbHOT'O JaBJICHHA.

OO0cyxeHne pe3yabTaToB UCCIIEIOBaHMSL.
Omnpenenenue kodppuueHTa TpeHUs
CKOJIbYKEHUSI.

N3mepenne cuibl TPEHHS TOKOSI.
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Pemenue 3aa4 ¢ ucnonb30BaHUEM (HOPMYIIbI
JUTSL CUITBI TPEHUSI CKOJIBYKEHUS.

AHanu3 ABUKEHUSA Tell TOJIBKO M0/ IEHCTBUEM
CHJIBI TSDKECTH — CBOOOHOTO Ta/ICHUS.
OOBbsAcCHEHNE HE3aBUCUMOCTH Y CKOPEHMSI
CBOOOJHOTO MaJCHUs OT MacChl Tela.

OneHka BETMYMHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEH MEXKY IByMS TEJIaMU

(m7st pa3HbBIX Macc).

AHanu3 IBUKEHUS] HEOECHBIX Tell

IIOJT IEMCTBUEM CHJIBI TATOTEHUS

(c MCTI0Ib30BaHUEM JIOTIOJTHUTENIBHBIX
MCTOYHUKOB UH(POPMALIHH).

Pemenue 3aa4 ¢ UCIIOJIB30BAaHUEM 3aKOHA
BCEMHUPHOT'O TATOTEHUS U (POPMYJIbI

JUTS pacy€ra CUJIbI TSKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
OMKCHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMHMPHOT'O TATOTEHMS; BHIITOJIHEHHUE 3aJaHUI
MO0 TEKCTY (CMBICIIOBOE UYTEHUE).

HaOmronenue u 006CykJ1I€HUE OIBITOB

110 U3MEHEHUIO Beca TeJla MPU yCKOPEHHOM
JIBUKECHUH.

AHanu3 ycioBUi BO3SHUKHOBEHUSI HEBECOMOCTH
U TIEpErpy3KHu.

Pemenue 3a1a4 Ha onpeziesieHne Beca Tela

B PA3JIMYHBIX YCIIOBUSX.
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AHanu3 cu, ACUCTBYIONIMX Ha TEJIO,
MOKOSIIIEECs Ha OTIOpe.
OrnpenerneHue IeHTpa TSHKECTH Pa3IuYHbIX Tell

1.3.

3aKOHBI COXpPaHCHHUA

10

Nwmmnyinec Tena. 3menenne
UMITyJibca. IMITyJIbC CUIIBL.
3aKOH COXpaHEHUS
nMIyJbca. PeaktuBHoE
JBUYKEHUE.

Mexannueckas paboTa u
MOIIHOCTh. PaboTa cun
TSXKECTH, YIIPYTOCTH,
TpeHus. CBsI3b SHEPTUU U
pabotsl. [ToTeHnmansHas
SHEPrus Teja, MOJHATOTO
HaJ] IOBEPXHOCTBIO 3EMIIH.
[TorenunanbHas 3HEPTUS
CXKaTOU NPYKUHBI.
Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTUH

Hab6nronenue u o0CyXIeHUE OTBITOB,
JEMOHCTPUPYIONTUX TIepeIady UMITYJIbCa

IPH B3aUMOJCHCTBHUH TEJl, 3aKOH COXPAHCHUS
UMITYJIbCA TIPY a0COTIOTHO YIIPYTOM U
HEYTIPYroM B3aUMOJCHCTBUU TE.

AHaNM3 CUTyalui B OKpYKarollen >KU3HU

C MCTIOIH30BAaHUEM 3aKOHA COXPaHCHHSI
UMITYJIbCA.

PacmosnaBanue SBIICHUS pEaKTUBHOTO
JIBIKEHUS B IPUPOJIC U TEXHUKE.
[Ipumenenne 3aK0Ha COXPAaHCHUS UMITYJIhCa
JUTsl pacué€Ta pe3yJIbTaTOB B3aUMOJICUCTBUS Tell
(Ha mpuMepax HEYIPYroro B3anuMOICHCTBHSI,
YIPYToro HEHTPATbHOTO B3aUMOJICHCTBHUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETIOABUKHO).

Perenwne 3a7a4 ¢ MCTIOIB30BAaHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Omnpenenenue pabOTHI CUITBI YIIPYTOCTH

py OABEME TPy3a C HUCTIOIb30BAaHIEM
HEITOABMYKHOTO M TIOJIBMYKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

W3mepenne NoTeHIMATBHON SHEPTHH YIIPYTO
ne(OpMUPOBAHHOM TIPYKUHBI.
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N3mMepeHne KUHETUYECKOM SHEPTUH TeJla

10 JUIMHE TOPMO3HOTO MYTH.
DKCNEPUMEHTAILHOE CPABHCHUE U3MECHEHUS
MOTEHIMAJIbHON U KHHETUYECKOW SHEPTUM TETa
MIpY JIBUKECHUM 10 HAKJIOHHOM IJIOCKOCTH.
DKcnepuMeHTaIbHas IPOBEPKA 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTUH

IIpU CBOOOHOM TaJCHUHU.

[IpumeHeHune 3aKkOoHa COXpAHEHUSA
MEXaHUYECKON YHEPTUH JIJIA pacuyéra

MOTEHIIMAIBHOW U KHHETUYECKOW SHEPTUid Tea.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHNYECKOU OHCPIUn

Hror

0 TI0 pa3zeiy

40

Pa3zgen 2. MexaHu4ecKHe KOJIC0aHUA U BOJI

HbI

2.1

MexaHnueckue
KoJicOaHUs

7

KonebarenbHoe IBIKECHHE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHUM: TIEPUO]T,
94acToTa, aMILIUTY/1a.
Marematnyeckuil u
PY>KUHHBIN MasSTHUKH.
[IpeBpatenue s3HEPTUU
pu KoJiebaTeTbHOM
JIBUKCHUH.

3aTyxaronue KojieOaHusl.
BoiHyk1eHHbIE KOJIEOaHUSI.
Pe3onanc

HaOmronenue konebanuii moa JEHCTBUEM CHIT
TSHKECTH U YIIPYTOCTH U OOHAPYKEHUE
MOI00HBIX KOJIEOAHUH B OKPYKAIOIIEM MUPE.
AHanu3 xojaebaHuil Tpy3a Ha HUTH U

Ha nipykuHe. OnpeeneHrue 9acTOThI
KOJIeOaHUM MaTeMaTHYECKOTO B IIPYKHHHOTO
MAasITHUKOB.

HaGmronenne u 00ObsICHEHNUE IBICHUSA
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH TIEPHOA
KOJIcOaHMI TTOIBEIIICHHOTO K HUTH TPy3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBHCUMOCTH TIEPHOIa KOJICOAHMIA
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChl Tpy3a.
HaOmronenue u o0cykaeHHEe ONBITOB,
JTEMOHCTPUPYIONTUX 3aBUCUMOCTh TIEPHOIa
KoJIe0aHUH MPYKUHHOTO MAasITHUKA OT MacChl
rpy3a U KECTKOCTU TPYKUHBI.

[IpumeHneHre MaTEMaTHIECKOTO U MPY>KUHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JJI ONMUCAHUS
KOJICOaHMI B OKPYXKAIOIEM MHUPE.

Pemenue 3a1a4, CBA3aHHBIX C BHIYMCICHUEM
WJIM OLIEHKOM Y4acTOThI (IEpHo/1a) KoJaeOaHui
Hszmepenue yckopenus c60000H020 nNaoeHus.

2.2

MexaHnueckue
BOJIHBI. 3BYK

MexaHn4YeCcKre BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IposionbHbBIE U
nonepevyHbie BOIHBL. J[JinHa
BOJIHBI U CKOPOCTb €€
pacnpoCTpaHeHHUS.
MexaHn4ecKre BOJIHbI

B TBEPJIOM TEJIE,
CEMCMUYECKHUE BOJTHBI.
3ByK. ['pOMKOCTB 3BYKa U
BbICOTA TOHA. OTpakeHue
3Byka. MHbpa3Byk u
YJIBTPa3BYK

OOHapy’keHue U aHaJIU3 BOJHOBBIX SIBJICHUH
B OKPYXaroIleM MUpe.

Habmtoienue pacnpoctpaHeHust IpO10IbHbBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJAEIIN) U
oOHapyKeHHE aHAJIOTUYHBIX BU/I0B BOJIH

B MIPUPO/IE (3BYK, BOJIHBI HA BOJE).
Boruncnenue AyiMHbl BOJHBI M CKOPOCTH
pacnpocTpaHeHUs 3BYKOBBIX BOJIH.
DKCcIepuMEHTAIbHOE ONPEIEICHUE TPaHuUI]
YAaCTOTHI CIABIIIUMBIX 3BYKOBBIX KOJICOAHHIA.
Habitoienue 3aBUCMMOCTH BBICOTHI 3ByKa

OT YacCTOTHI (B TOM YHUCIIE, C UCIIOJIB30BaHUEM
MY3bIKQIBHBIX HHCTPYMEHTOB).
HaOmronenne u 00bsICHEHUE ABJIEHUS
aKyCTUYECKOTO pe30HaHca.
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AHaM3 OpUTHHAIBHOTO TEKCTA, MTOCBAMIEHHOTO
MCIIOJB30BaHUIO 3ByKa (WJIH YIbTPa3BYKa)

B TEXHUKE (9XOJIOKAIHS, YIBTPA3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

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

3.1 | DnexTpoMaruuTHOE 6 DIJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxaeHu, 000CHOBBIBAIOIINX
noJie u DNEeKTPOMArHUTHBIE BOJIHBL. | B3aUMOCBSI3b AJIEKTPUUYECKOTO U MAarHUTHOTO
AJIIEKTPOMAarHUTHbHIE CaoiicTBa TIOJIEH.

BOJIHBI AIIEKTPOMATrHUTHBIX BOJIH. DKCnepUMEHTAIbHOE U3yUEHUE CBOWCTB
[Ixaya >I€KTPOMarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. lcrionbp3oBaHne C TIOMOIIIBI0 MOOHJILHOTO TellepoHa).
AIIEKTPOMATrHUTHBIX BOJH AHanu3 peHTTeHOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHmu3ma.
ONEeKTpOMarHuTHas IPUPOAA | AHAIN3 TEKCTOB, OMKMCHIBAIOIINX MTPOSBICHHUS
cBera. CKOpOCTh CBETA. AIIEKTPOMATrHUTHOTO U3JyUYEHHUS B PUPOJIE:
BonHoBsie cBOiCTBa cBETa ’KUBBIC OPTaHU3MbI, U3TyUYEHUS HEOCCHBIX TEJ
(cMBICTIOBOE UTEHUE).
Pacnio3HaBanue u aHanM3 pa3au4HbIX
MPUMEHEHUH JIEKTPOMATrHUTHBIX BOJIH
B TEXHUKE.
M3y4deHnne BOJTHOBBIX CBOVWCTB CBETA.
Pemenue 3aau ¢ ucnoiab30BaHUEM (GOPMYIT
JUTSI CKOPOCTH AJIEKTPOMATrHUTHBIX BOJIH, IJTUHBI
BOJTHBI ¥ YaCTOTHI CBETA
Wroro no pazaeny 6
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Pa3znen 4. CBeToBbBIC ABJICHUSA

4.1

3aKOHBI
pacTipoCTpaHEHUS
CBETa

JIyueBast MOzIEIIb CBETA.
Ncrounuku cera.
[IpssmonuHenHOE
pacnpocTpaHEeHUE CBETa.
3atMmenus ConHua u JIyHBL.
OTtpaxxenue ceta. [1nockoe
3epKajo. 3aKOH OTPAXKEHUS
CBETa.

[Ipenomienue ceera. 3aK0OH
npenomieHus ceeta. [lomHoe
BHYTPEHHEE OTPaKEHHE
ceera. Mcnonb3zoBanue
IIOJIHOTO BHYTPEHHETO
OTpPaKEHUS B ONITUYECKHUX
CBETOBOJAX

HaOnronenue onbITOB, JEMOHCTPUPYIOLTUX
SBJICHUE MPSAMOJIMHEHHOTO PacpOCTpaHEHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJYTEHN),

Y UX UHTEPIPETALUA C HCII0JIb30BAHUEM
MOHATHS CBETOBOIO JIyyYa.

OObsicHEHUE U MOJIETTUPOBAHUE COTHEUHOTO U
JIYHHOT'O 3aTMEHHI.

HccnenoBanre 3aBUCUMOCTH YT OTPaKEHUS
CBETOBOTIO JIy4a OT yIJia MajJcHusI.

N3yuyeHune cBOWCTB N300paKEHUA B INIOCKOM
3epKalie.

Hab6nronenue u 00bsICHEHHE OTIBITOB

0 MOJIYYSHHUIO N300paKEHU! B BOTHYTOM U
BBIITYKJIOM 3epkanax. Habmogenue u
00BSICHEHHE OMBITOB IO MPETOMJICHUIO CBETA
Ha FPaHUIIE Pa3JIUYHBIX CPEJl, B TOM YHUCTIE
OTBITOB C IMOJHBIM BHYTPEHHUM OTPaKEHHUEM.
HccnenoBanrie 3aBUCUMOCTH yTJia
MPEJIOMIICHUS OT yTJjia MaJeHusi CBETOBOIO JTyya
Ha FPAHULE «BO3TYX—CTEKIIO.
Pacnio3HaBanue SIBIEHUN OTPAKECHUS U
MPEJIOMIICHUS CBETA B IOBCEAHEBHOMN KU3HMU.
AHanu3 1 00bSICHEHHE SBIICHUS OTITHYECKOTO
MHUpaxa.

Peuienue 3a1a4 ¢ UCMIOJIB30BAHUEM 3aKOHOB
OTPAKECHUS U MPEJTIOMIICHUS CBETA
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4.2 | JIMH3bI ¥ ONITHYECKHUE 6 JIunza. Xox myuedt B muu3e. | [lomydenne n3o0paxeHuit ¢ MOMOIIBIO
pubOopHI OnTHueckas cucrtema coOuparoIel U pacceuBaIOLIEH JIMH3.
(poroanmnapara, Mukpockona | Onpenenenue (OKyCHOrO pacCTOSHUS U
U Teneckona. ['na3 kak ONTHUYECKOW CUJIbI COOMPAFOIIEH JTUH3HI.
OIITUYECKAs CUCTEMA. AHanu3 ycTpoHCTBa U IPUHIMUIA ASHCTBUS
bruzopykocTs u HEKOTOPBIX ONTHYECKUX PUOOPOB:
JaIbHO30PKOCTh ¢doToanmnapara, MUKpPOCKOTIA, TEIECKOTIA.
W3ydyeHne Mo/ieu ria3a Kak ONTHYECKON
CUCTEMbI. AHAJIN3 SIBJICHUH OJIM30PYyKOCTH
U 1aJIbHO30PKOCTH, MIPUHIINIA JEHCTBUS
OYKOB
4.3 | Paznoxxenue 6eoro 3 Pasnosxxenue Genoro ceera HabGnronenue paznoxxeHus 0€10ro cBeTa
CBETa B CIIEKTP B criekTp. OnbITel HploTOHA. | B cIieKTp.
CrnoxeHue CeKTpaIbHBIX Habntoienue v o0bsICHEHHE OTIBITOB
nBeToB. [lucnepcus ceeta 10 TIOJTyYEHHIO O€JI0r0 CBETa IPHU CII0KEHUU
CBETa Pa3HbIX LIBETOB.
[IpoBeneHue u 00bSICHEHNE OTIBITOB
10 BOCTIPUSATHIO I[BETA MIPEAMETOB MPHU UX
HaOJIIOICHUH Yepe3 IIBETOBbIC (PUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
Pa3znen 5. KBaHToBbIE sIBIeHHS
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopna u OO6cyxaenue 1enu onbiToB Pezepdopaa

IIOTJIOMCHUC CBCTA
aTOMOM

IIaHCTapHad MOACIIb aTOMa.

Mopaens atoma bopa.
Hcnyckanue u noriaomesne

I10 UCCIICA0OBAaHNIO aTOMOB, BBIJIBUXKCHHC
TAITIOTE3 O BO3BMOXHBIX PE3YyJIbTaTax OIIbITOB
B 3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHHuA
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cBeTa aToMoM. KBaHTBHI.
JInHenyaTtsle CIIEKTPBI

aTOMOB, (OPMYJIMPOBAHKE BHIBOJIOB

U3 PE3yJIbTaTOB OIBITOB.

OO0cy>xaeHue TpOTUBOPEUHH TITaHETaPHOU
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o cranmonapHbIx opOUTax 3IEKTPOHOB.
Hab6nrofnenue CruionHbiX ¥ JIMHEWYaThIX
CHEKTPOB U3TyYEHHUS PA3IUYHBIX BELIECTB.
OObsicHEHUE TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS

5.2

CrpoeHne aTOMHOTO
anpa

PannoaktuBHOCTH. Anb(ha-,
0eTa- U raMMa-u3ITy4YeHHUs.
CrpoeHue aTOMHOTO siApa.
Hyxnonnas monens
aTOMHOTIO sizipa. 30Tomsl.
PagnoaxktuBHEIE
npeBpaienus. [lepuon
MOJTypacmajia aTOMHBIX SIIEP

OO0cy>x1eHre BO3MOYKHBIX TUIIOTE3 O MOJEISAX
CTPOCHHUA Spa.

Onpenenenue cocTapa siaep Mo 3alaHHbIM
MAaCCOBBIM M 3apsIIOBBIM YUCIaM U

T10 TIOJIOKEHUIO B IEPUOIUYECKON CUCTEME
3JIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa si/ipa U €ro
MOJIOKEHHUS B TIEPUOJIMUYECKON CUCTEME

MIPY 0-PaIMOAKTUBHOCTH.

HccnenoBanue TpeKOB 0-4aCTHI] IO TOTOBBIM
doTtorpadusim.

OOGHapyxeHue 1 u3MepeHue pagualiOHHOTO
(hoHa ¢ TTOMOIIBIO JIO3UMETPA, OLICHKA €T
WHTEHCUBHOCTH.

Amnann3 OMoI0THYSCKUX U3MCHEHMH,
MIPOMCXOAIINX O] IEUCTBUEM
PaIMOaKTUBHBIX U3TyUYCHUI.
Hcnonp30Banne paguOaKTUBHBIX U3ITyYEHUN
B MEJIMIIMHE
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5.3 | SAnepHble peaknun 7 Anepusbie peakiuu. 3akoHbl | PenieHue 3aga4 ¢ UCHOJIb30BAaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXPAaHEHMS MACCOBBIX U 3aPsAIOBBIX YUCEI
MacCOBOI'O YHCell. DHEPrUs | Ha OMpefesieHUue pe3yabTaToB SACPHBIX
CBSI3M aTOMHBIX sifiep. CBs3b | peakiuii; aHaIu3 BO3MOKHOCTH HITH
MaccChl ¥ dHepruu. Peakuun | HEBO3MOKHOCTHU S/IEPHOM PEaKIIHH.
CUHTE3a U JCIICHUS SIED. OneHka PHEPrUu CBA3M AJ1EP € UCIOJIb30BAHUEM
Ncrounuku sneprun ConHua | popmyssl DWHINTEHHA.
U 3BE31. fAnepHas OO0cy>xaeHue nepcneKkTUB UCIOJIb30BaHUS
sHepreTuka. Jlencreus YIIPaBIIsIEMOr'0 TEPMOSIEPHOTO CUHTE3A.
PaIuOaKTUBHBIX U3AYYeHHH | OOCYXICHUE TPEUMYIIECTB M SIKOJOTHUESCKUX
HAa >KMBBIE OPTaHU3MBI po0JIeM, CBSI3aHHBIX C SIAEPHON SHEPIeTUKON

Hroro no pazaeny 17

IHoBTOpHUTEJIHbHO-0000IIAIOINIT MOTYJIb

[loBTOpEHUME N 9 Cucremarnsanus u BrlnonHenye yueOHbIX 3aAaHU, TpeOyOIMX

0000111eHNE
COJICp)KaHus Kypca
bu3uky 3a 7-9 KIIaccel

0000111eH1E TPETMETHOTO
COJIEp>KaHus U OIbITa
JeSITeTbHOCTH,
IPUOOPETEHHOTO

P U3yYE€HUHU BCETO Kypca
(U3UKHM OCHOBHOT'O OOILIETO
o0pazoBaHusl.

[ToaroroBka Kk OCHOBHOMY
rOCyIapCTBEHHOMY
AK3aMeHy Mo (pusuke

TUTSL 00yUaronuXcs,
BBIOpPABILIKX ATOT YUEOHBIN
peaMeT

JIEMOHCTPAIIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— MIPUMEHEHUS TTOTYICHHBIX 3HAHUN

TSl HAYYHOTO OOBsICHEHUS (PU3HUUECKUX
SABJICHUM B OKPY’KAIOLLEW IPUPOJIE,

B MTOBCETHEBHOM KM3HU U BBISIBIICHUS
(U3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTH;

— MIPUMEHEHUST OCBOCHHBIX
HKCIIEPUMEHTATLHBIX YMEHUN

JUTSI UCCTIeTIOBaHMsl (PU3UYECKUX SIBIICHUH,
B TOM YHCJIIE JJISI IPOBEPKHU THIIOTE3
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Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pemenune pacu€THbIX 3a1a4, B TOM YHCIIE
MPEANnoJaralonX UCIOIb30BaHuEe (PU3MUECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJICPKAHUH
pa3IUYHBIX pa3/iesioB Kypca GU3HKY.
BrlnonHeHue 1 3auuTa rpynnoBbIX Win
WHIUBUTy AIbHBIX TIPOEKTOB, CBA3AHHBIX

C cofiepKaHHeM Kypca pU3uKu

Hroro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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