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HOACHUTEJBHAA 3AITMCKA

[Iporpamma mo ¢u3uKe Ha ypOBHE OCHOBHOrO oOIIero o0pa3oBaHHs COCTaBJIEHA Ha
OCHOBE TOJIOXKEHUH U TpeOOBaHMH K pe3ysbTaTaM OCBOCHMs Ha Oa30BOM ypOBHE OCHOBHOH
oOpazoBatenbHOM mporpamMmbl, npenctaBieHHbix B ®I'OC OO0, a Takke C y4éToMm
benepanpHON pabodveil mporpammsel BocnuTaHus M KoHoenuwu npenojgaBaHus y4eOHOTO
npeamMera «PU3uKay.
Copmepxannie  mporpaMmbl 1o (¢uU3MKEe ~ HampaBlieHO  Ha  (OPMHpPOBAHHE
€CTECTBEHHO-HAYYHONW TIPaMOTHOCTH OOYYalOIIUXCS W OpPraHM3alMi0 H3y4eHUs (U3UKH Ha
IesATeIbHOCTHOH OcHOBe. B mporpamve mo (u3uke yYHUTBIBAIOTCS BO3MOXKHOCTH Y4eOHOTrO
npenvera B peanmsanuu  Tpebosanuin ®I'OC OOO K mIAHUPYEMBIM JIMYHOCTHBIM U
METalpeaMETHbIM  pe3yJbTaTaM  OOy4YeHHs, a  TaKKe  MEXIPEAMETHbIE  CBS3H
€CTEeCTBEHHO-HAYYHBIX YYeOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMsL.
IIporpamma mo (u3HMKe yCTaHABIMBAET paclpeneleHrne yaeOHOro marepuana Mo rogam
oOyuerns (IO KJaccam), NpeAsaraeT NPUMEPHYI TIOCIEIOBATENIbHOCTh H3YUEHUS TeM,
OCHOBAHHYI0O Ha JIOTUKE Pa3BUTHUS TPEAMETHOIO COAEPXKAHUS M Y4ETe BO3PACTHBIX
0COOEHHOCTEH O0YYarO X CSI.
[Iporpamma no ¢pusuke paspaboTaHa ¢ HETbI0 OKa3aHUS METOJUUECKOHN MOMOIIH YUUTEITIO
B CO3JJaHMH pabovel MporpaMMmsl 1o y4eOHOMY MPEIMETY.
DusnKa SBISLETCS CUCTEMOOOPA3yIOIUM JIJIsl €CTECTBEHHO-HAYUHBIX YIEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB M SIBJCHUH, M3yYaeMbIX XHMHEH,
Ouonorueli, actpoHOMHue U Ppu3nUecKkoil reorpadueli, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, TPEAOCTaBISET Hanbojee siCHble OOpasLbl NMPUMEHEHHUs] HayyHOro METOAa
MO3HAHUS, TO €CTh CI10co0a MOJTYYEeHHUs TOCTOBEPHBIX 3HAHHUH O MUpE.
OnHa U3 TNaBHBIX 3a7a4 (pU3M4ecKoro oOpa3oBaHUsl B CTPYKType oOmero odpa3oBaHuUs
COCTOMT B (POPMHPOBAHUHM €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH W HHTEpeca K Hayke y
O0yYarOIIHMXCs.
Usyuyenne ¢u3uku Ha 0a30BOM YpPOBHE TIPEATNONAraeT OBJAAeHHE CIEAYIOLINMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIINMHU €CTECTBEHHO-HAYYHYIO IPaMOTHOCTb!
® Hay4YHO OOBSCHSTH SIBJICHUS,
® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS,
® UHTEPIPETUPOBATH AAHHBIE M HCIOJNB30BATH HAYYHBIE JOKA3aTENbCTBA IS
MIOJIy4€HUS BBIBOJIOB.
Henu w3ydenus pu3vku Ha ypOBHE OCHOBHOTrO 00mero oOpa3oBaHUs OMPEHENICHbI B
Konuenuuu npenonaBanust yueOHoro npeamera «@usnka» B 00pa3oBaTeIbHBIX OPraHM3aLUsAX
Poccmiickoii ®enepaumu, peanu3yrOIIMX OCHOBHbIE 00IIe00pa3oBaTeIbHbIE MPOrPAMMBI,
yTBepxknéHHon pemenuem Komrermn Munucrepcrsa npocsemenuss Poccuiickoit denepauuu
(mportoxkon ot 3 nexadpst 2019 r. Ne I[IK-48H).
Hean n3yvenus puuKHu:
e mpuoOpeTeHne HHTepeca M CTPEeMIICHHS OOy4aroIMXCs K HAyYHOMY H3YYEHHUIO
NPUPOABI, PA3BUTHE UX MHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABICHHWA O HAyYHOM MeETOAe TO3HaHWsA U (OPMHPOBAHHE
HCCIIEIOBATEIBCKOTO OTHOLIEHUS K OKPYIKAIOIINM SIBJICHUSIM,;

¢ (opMupOBaHHE HAYYHOIO MUPOBO33PEHHS KaK Pe3yJIbTaTa H3y4eHHsI OCHOB CTPOSHHS
MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH,



e (opMupOBaHHE MPEICTABIECHUH O POJU (PU3UKHU ISl PA3BUTHS APYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

e pa3BUTHE MPEACTABICHHH O BO3MOXHBIX cdepax Oyayuieidl mnpodeccrnoHaIbHON
IeSTEIbHOCTH, CBA3aHHON C (PM3UKOH, MOATOTOBKA K JaJbHEHIIEMYy OOYYEHHIO B 3TOM
HAaIpaBJICHUU.

JlocTikeHre STUX IeNiell mporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro

oOpazoBaHUs 00ECIEUNBAETCS PEIICHHEM CIISIYIOIINX 3aXa4;

e npuoOpeTeHne 3HAHWH O MNCKPETHOM CTPOCHHH BEINEeCTBA, O MEXaHWYECKUX,
TETUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX,

e rmpuoOpeTeHne YMEHUH ONUChIBaTh W OOBSICHATH (PU3UUECKHE SIBJICHUS C
UCTIOJIb30BAaHUEM TMOJTYYEHHBIX 3HAHUIA

® OCBOEHHE METONIOB pELIEHHs] NPOCTEHINNX pPacuETHBIX 3a7ad C HCIOJIb30BAHHEM
(bu3nUecKUX MOAENeH, TBOPUECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 33/ad,;

® pa3BUTHE YMEHHH HAaOMONaTh NPUPOAHBIE SBICHWUS W  BBIIOJHITH  OIBITHI,
nadopatopHble padoTbl M 3KCIEPHMEHTAJbHBIE HCCIENOBAHMS C HCIIOJIb30BAHHEM
U3MEPUTENbHBIX MPHUOOPOB;

e ocBoeHHe NpuEMOB padoTbl ¢ WHpopMauuell (PU3NIECKOrO COAEPIKAHMS, BKIFOUAS
UHQOPMALIMIO O COBPEMEHHBIX MAOCTIDKEHHSIX (U3UKH, aHAIM3 M KPUTHUYECKOE
OLICHUBaHKE UHPOpPMaLINHY,

® 3HAKOMCTBO CO chepamu podheCCHOHATILHOM AeSITEIbHOCTH, CBI3aHHBIMU C (DH3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha TOCTHKEHUSX (PH3MUECKON HAyKH.

Ha n3y4enue ¢pu3nku (6a30Bblil ypPOBEHb) HA YPOBHE OCHOBHOI'0 00LIEro
oOpa3oBanus oTBoAUTCA 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B He1e/I10),
B 8 kiacce — 68 vacoB (2 waca B Henenw),B 9 kimacce-102gaca (3 gyaca B
HEIEJII0).

[Ipennaraemslii B mporpaMme no $pU3NKe MepedeHb JadOPaTOPHBIX PadOT U OMBITOB HOCUT
PEKOMEHIIATENbHBIA XapaKTep, yYUTENb JeJaeT BhIOOP MPOBENCHMs Ja0OPATOPHBIX pPaboT |
OTIBITOB C YUETOM HHIUBUAYAIBHBIX OCOOEHHOCTEH 00YHarOINXCsl, CIIMCKA HKCIIEPUMEHTATIbHBIX
3aJaHU, IpeyIaraéMbIX B PaMKax OCHOBHOTO TOCYJapCTBEHHOTO SK3aMeHa Mo (pU3HKe.



COAEP/)KAHUE OBYUEHUA

7 KIIACC

Pazgen 1. ®us3uka u e€ poJb B NO3HAHUU OKPYKAKOIIEr0 MUPA.

®dusnka — Hayka o npupoge. Asnenus npupoasl. PU3nUeCKHE SIBJICHUSA. MEXAHUYECKUE,
TEIJIOBbIE, DJIEKTPUYECKHE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ousznueckue BenuuuHBL HM3MepeHne (QuU3MUeCKMX BeIMUMH. Pusndeckne nprOOpHI.
[TorpemHocTs 3MepeHuil. MexxayHapoaHasi CUCTEMA €IMHMULI.

Kak ¢m3uka u apyrue ecrecTBeHHbIE HAYKH HU3y4arOT NpuUpoay. EcTecTBeHHO-HAay4YHBIN
METOZ TO3HAaHUS. HAOJIOJEHHE, IIOCTAHOBKA HAYYHOI'O BOINPOCA, BBIABIDKEHHE THIIOTES,
SKCIIEPUMEHT MO0 TMPOBEPKE THIOTE3, OOBsICHEHHe HaOmomaemMoro seieHus. OmnucaHue
(U3NUECKUX SIBJIEHHUH C IIOMOLIBIO MOACTICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, JIEKTPUIECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owusnueckue npuoOOPbI U MpoLenypa NPsiMbIX U3MEPEHHI aHAJIOTOBBIM U IIH(PPOBBIM

npubOpOM.

Jlabopamopnsie pabomst u onsimet.

1. Ompenenenue LeHBI AEJICHUS KAl H3MEPUTEIBHOTO IpUdOpa.

2. H3mepenune o0béMa KUIKOCTH U TBEPIOTO TeNa.

3. OmpeneneHuie pa3sMepoB MajbIX Tel.

4. Wsmepenue TemnepaTypbl IpU IOMOLIM KMIKOCTHOTO TEpMOMETpa M JaTyHKa

TeMIepaTypbl.
5. TlpoBeneHue uccienoBaHUsl MO IPOBEPKE THIIOTE3bl: AANBHOCTb MOJIETA LIAPUKA,
NYILIEHHOTO FOPU30HTAJIBHO, TeM OOJbIIe, YeM OOJIbIIe BBICOTA ITyCKA.

Pasnean 2. IleppoHauasbHbIe CBeIeHHS 0 CTPOCHHH BELIECTBA.

CtpoeHue BelecTBa: aTOMbl M MOJEKYJbL, HUX pa3Mepbl. ONBITHI, AOKa3bIBAIOIINE
IUCKPETHOE CTPOCHUE BELIECTBA.

JiBuxenue yacTul BemiecTBa. CBs3b CKOPOCTU [BMKEHHS] 4YacTHULl C TEMIEpaTypoi.
BpoyHosckoe nBmkenue, muddysus. B3ammonelcTBHe YaCTHIl BEIECTBA. NPHUTSIKEHUE W
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI  BELIECTBA. CTPOEHME TIas30B, JKUAKOCTEH U TBEPABIX
(kpucTanmmuyecknx) Ten. B3auMocBsA3p MeXAy CBOWCTBAMH BEINECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX ATOMHO-MOJIEKYJSIPHbIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUH
BOJIBL

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO ABIDKEHUS.

2. Habmonenue nudpdy3un.

3. Habmronenue siBleHUH, OOBSICHIIOMNXCSA MPUTSKEHUEM WM OTTAJKMBAHUEM YaCTHL]

BEILECTBA.

Jlabopamopnsie pabomst u onsimel.

1. OueHka n1uaMeTpa aToMa METOMIOM PsIIOB (C HCMOb30oBaHUEM (hoTorpadmii).

2. OmnbIThl IO HAOIOIEHHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl MO OOHAPYKEHUIO NEHCTBHSI CHIJI MOJIEKYJISIPHOTO MPUTSKEHHS.

Pazgen 3. /IBuxeHue U B3auMoOAeHCTBHE TeJL.



Mexanuueckoe nBukeHue. PaBHOMepHOe U HepaBHOMepHOe JBukeHue. (CKOpOCTb.
CpenHsist CKOPOCTb IPY HEPABHOMEPHOM JIBUKEHUU. PacuéT nmyTu U BpeMeHU ABH)KEHUS.

SlBnenne wuHepuuu. 3aKOH HWHEpUMU. B3auMopmeicTBue Ten Kak MPUYMHA M3MEHEHUS
CKOpOCTH ABWXeHHsl Tel. Macca kak mepa MHepTHOCcTU Tena. IlnmoTHocTe BemectBa. CBsA3b
IUTOTHOCTHU C KOJJMYECTBOM MOJIEKYJI B €IMHHULE 00BbEMA BEIIECTBA.

Cuna xak xapakTepucThka B3aumopeicTBuss Ten. Cuna ynpyroctd U 3akoH ['yka.
HsmepeHue cuibl ¢ MOMOILIBIO AMHAMOMeETpa. fIBieHue TAroreHus U cuja Tsokectn. Cuita
TSDKECTH Ha Jpyrux IuaHerax. Bec Tena. HesecomocTs. CroskeHue CuIl, HalpaBieHHbBIX IO
onHOI npsiMoil. PaBHozelicTByromas cuin. Cuna TpeHust. TpeHue CKONbKEeHUS U TPeHHe MOKOs.
Tpenue B npupone U TEXHUKE.

Jemoncmpayuu.

Habroneane MexaHHYECKOTO IBHKEHHS TeIa.

HsmepeHne ckopocTu NPsIMOJUHENHOTO ABMKEHMSI.

Habmronenne siBieHUs HHEPLIUML.

Habro neHne n3sMeHeH!s1 CKOPOCTH MPH B3aMMOAEHCTBUH TelL.

CpaBHeHue mMacc N0 B3aUMOJEHCTBUIO TelL.

CrnosxeHue cull, HalpaBJIeHHbIX 110 OAHON MPSMOM.

Jlabopamopnsie pabomst u onsimet.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHMA (IIApUKa B JKUAKOCTH, MOAEIH
3JICKTPUYECKOTO aBTOMOOMIIS U TaK Jajee).

2. Omnpenenenne cpenHel CKOPOCTH CKOJNbKEHHMs OpyCKa HIIM IIapuKa MO HAKJIOHHOM
TJIOCKOCTH.

ok wNnRE

3. OmpeneneHue Macchl TeJI Ha PbIYa’KHBIX BEcax

4. OmnpezaeneHue MIOTHOCTH TBEPAOTO TeNa.

5. OmbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD pacTspkeHHs (nedopMaiiu) NPy>KUHBI OT

MPUJIOKEHHOU CUJIBL.
6. OnbIThl, 1eMOHCTPUPYIOLIHE 3aBUCUMOCTb CHJIbI TPEHHS CKOJIbXKEHHsI OT Beca Tejla U
XapakTepa CONPHUKACAOLINXCs TOBEPXHOCTEH.

Pazgen 4. [laBjieHune TBEpABIX TeJ, :KUIAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHbIIEHHS U YBEIHMUEHHs NaBieHus. [laBnenue raza. 3aBUCIMOCTb
JaBJIeHUs raza oT 00béma, Temrepatypsl. [lepenada naBiaeHus TBEPABIMH TEJIAMH, KUAKOCTIMHU
u razamu. 3akoH Ilackans. IIHeBMaTHueckue MallMHBL. 3aBUCUMOCTb AABJIEHUS XKUAKOCTU OT
rnyOunbl.  'mapocratmueckuii  mapagokc. CooOmarommecs cocynabl. [ uppasiudeckue
MEXAHU3MBL

Atmocdepa 3emimn u armocdepHoe aaBieHHe. [IpUYMHBI CyIIECTBOBAHUS BO3MYLIHON
obonoukn 3emnu. OnbiTr Toppudemmn. M3mepenune atmochepHOro naBjieHHs. 3aBUCHMOCTH
aTMOC(PepHOro JaBJEHHS OT BBICOTHI Han ypoBHeM Mops. [lpubGopsl anst u3MepeHus
aTMoc(epHOTO aBJICHHUSI.

JleiicTBrE JKUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX Tesio. BritankuBaromas (apXxumenosa)
cuna. 3akoH Apxumena. [InaBanue ten. Boznyxomnasanue.

Jemoncmpayuu.
3aBUCUMOCTbD /1aBJIEHUS I'a3a OT TEMIIePaTyphl.

Ilepenaya naBieHUs )KUAKOCTBIO U Fa30M.
Coofrrarommecst Cocy/ bl

I'mnpasnuueckuii npecc.

IIposiBnenne neficTBrst aTMOC(EPHOTO TABIICHUSL.

ukhwnpe



6. 3aBHUCHMOCTb BBITAJKWBAIOMIEH CHJIBI OT O0BbEMa NOrPY)KEHHOW YacTH Tela M
MJIOTHOCTH >KUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOUIEH CUIIBI BECY BBITECHEHHON KUAKOCTH.

8. VYcnosue maBaHUs TeN. IUIABAHUE WM MOIPY>KEHHE TeJl B 3aBUCHUMOCTU OT
COOTHOUICHUS TUIOTHOCTEN TeNa U KUIAKOCTH.

Jlabopamopnsie pabomst u onsimel.

1. HccnenoBaHue 3aBUCUMOCTH BecCa Tejla B BOJE OT 00bEMA MOTPYKEHHOH B KUIKOCTh

4acTH TeJa.
2. OmpeneneHve BBITAJIKUBAIOLIEH CHJIBL, AEHCTBYIOLIEH Ha TEJO, MOTPYKEHHOE B
SKUIKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIOUICH CHJIbI, [EHCTBYIOIIEH HAa TEIO B
JKUAKOCTH, OT MaccChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKHUBAIOLIEH CUJIbI, AEMCTBYIOLIEH Ha
TEJIO B KUIKOCTH, OT 0OBbEMA MOrpyKEHHON B JKUAKOCTh YACTH TeJla U OT TUIOTHOCTH
SKUAKOCTH.

Paznen S. PaGoTa u MomHOCTb. JHeprusi.

Mexanuueckast pabora. MOIIHOCT®.

IIpocTeie MexaHU3MBI: pbldar, OJIOK, HAKJIOHHAs IUIOCKOCTh. llpaBmio paBHOBeCHs
peraara. IlpuMeHeHne mpasuiia paBHOBECHS pbldara K OJIOKy. «30J0TO€ NMPaBUIIO» MEXAHHKH.
KII/I npocteix MexaHu3MoB. [IpocTeie MexaHU3MBI B ObITY U TEXHUKE.

Mexanuueckass sHeprus. Kuneruueckas W noreHuuaibHas sSHeprus. lIpespaumieHue
OJTHOT'O BUJla MEXaHUYECKOH SHEPTUU B APYroil. 3aKOH COXpAHEHUs SHEPTUH B MEXaHMUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomut u onsimel.

1. Ompenenenne paOOTBI CHIBI TPEHHUS TMPH PABHOMEPHOM JBIKEHHUH Tela IO

FOPU30HTAJIbHOU MOBEPXHOCTH.
2. HccnenosaHue yCloBUN PAaBHOBECHUS pblYara.
3. Hsmepenue KIIJ] HakJIOHHON MJIOCKOCTH.

8 KLIACC

Paspnen 6. Tennosbie siBJICHUS.

OcHOBHbIE MOJIOKEHUsI MOJIEKYJIIPHO--KHHETHYECKONH TEOpHH CTPOeHus BelecTBa. Macca
U pasMmepbl aToMOB U MoJieKyJd. ONbITbl, MOATBEP)KAAIOIINE OCHOBHbBIE MOJIOXKEHUS
MOJIEKYJIIPHO-KMHETUYECKOI TEOPHH.

Mopenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSIHUMN BemecTBa. Kpucranmndeckune u
amopdubie Tena. OObsICHEHNE CBOWCTB ra30B, JKUIKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHHIN
MOJIEKYJIAPHO--KMHETHYeCcko Teopuu. (CmaunBaHUE M KalWIISIpHblE sBleHus. TeroBoe
paclIupeHue U CoKaTue.

Temnepatypa. CBsA3p TemmepaTypbl CO CKOPOCTBIO TEIUJIOBOIO JABHXKEHUs YACTHILI.
Baytpennsist sHeprus. CnocoObl HM3MEHEHHs BHYTPEHHEH OJHEpPruu: Teruionepenaya Hu
coBepiIeHre paboTel. Buabl Temonepenayn: TEIONPOBOAHOCTD, KOHBEKIIHS, U3TyUYEHUE.

KonnuectBo TermoTsl. YnenbHas TEIUIOEMKOCTh BELIECTBA. 1emIo0OMEH M TEeIIOBOE
paBHOBecHe. YpaBHEHHE TeIUloBoro OanmaHca. IlnaBneHne W OTBepHEBaHHE KPUCTATUTHUECKHX



BEIIeCTB. YejbHas TerioTa ruasjieHus. [lapooOpasoBanwe u koHaeHcauws. Fcmapenue.
Kunenne. VYnenpHasi Teriota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATYPbl KHUIIEHHS OT
aTMOC(epPHOTO aBJICHHUSI.
BrnaxunocTs Bo3nyxa.
DHeprusi TOIIMBa. Y 1eIbHasl TEIJI0Ta CrOPaHHUsL.
Ipuauuner paboter Teruoeix asurateneii KIIJ[ TermnoBoro asuratens. Temosble
JBUTATENIH U 3aLATA OKPYKAIOIIEH CPEAbL.
3aKOH COXpaHEeHUsl U IPeBpallleHNs] SHEPTUH B TEIUIOBBIX MTPOLIECcCaX.
Hemoncmpayuu.
Habmonerue OpOyHOBCKOTO JIBHYKEHUSI.
Habmonenue nupdysuu.
Habmronenne siBneHuil cMaunBaHUs U KaWUTAPHBIX SIBJICHUH.
HabroneHne TeraoBoro pacunpeHns Ted.
H3meHeHne naBieHNs ra3a npu U3MEHEeHUH 00bEMa U HarpeBaHUU MITH OXJIAXKICHUH.
IIpaBuna n3mMepeHus TeMIiepaTyphl
Bunap! Tenionepenaun.
OxnakaeHye mpu COBEPIIEHUH padOoThL
Harpesanue npu coBepuieHHH padOThl BHEIIHUMH CHIIAMH.
. CpaBHEHME TEMIOEMKOCTEN Pa3IMUHBIX BELLECTB.
. Habnronenve kureHust.
. HaGmoneHrne nocTosiHCTBA TEMIIEPaTy bl MTPH TUIABJICHHH.
13. Mopenu TemIOBBIX ABUrATENECH.
Jlabopamopnsie pabomut u onsimel.
OmnbITh! MO OOHAPYKEHUIO AEHCTBUS CUIT MOJIEKYJIIPHOTO MPHUTSIKEHUSI.
OnbITHI 110 BBIPALIMBAHUIO KPUCTAIJIOB [TOBAPEHHOM CONM WM caxapa.
OmnbITh! IO HAOTIOIEHHUIO TEIUIOBOIO PACIINPEHUS Ta30B, JKUAKOCTEH U TBEPIBIX TEIL
Omnpenenenue naBjIeHUs BO3AyXa B OAJJIOHE LINPHULA.
OmnbITEl, AEMOHCTPHUPYIOIIHNE 3aBHCUMOCTb HABJICHUS BO3AyXa OT ero obméma u
HarpeBaHUs WIN OXJIKIEHUS.

W No Uk whe
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6. IlpoBepka TrHUMOTE3bl JIMHEHHOW 3aBUCHMOCTH JUIMHBI CTOJOMKA JKUAKOCTH B
TEPMOMETPHUECKON TPyOKe OT TEMIIepaTyphl.

7. HabnroneHue n3MeHEHUs] BHYTPEHHEH YHEPTUU TeJla B Pe3yJIbTaTe TeIUIonepeaain 1

paboThI BHEITHUX CHLI.

8. HccnenoBaHue SIBJICHUS TEIIIOOOMEHA MTPHU CMELTUBAHUU XOJIONHON M ropstueil BOIbL.

9. OmpeneneHne KOJWYECTBA TEIUIOTHI, TOJIYYEHHOTO BOJOW NPHU TEIIOOOMEHE C

HarpeThiM METAIMUYECKUM LIMJIUHAPOM.

10. Onpenesnenue yaenbHON TEMJIOEMKOCTH BEIECTBA.

11. UccnenoBaHue npoLecca UCHapeHUs!.

12. OnpeneseHyue OTHOCUTENbHON BIAXKHOCTH BO3AyXa.

Pa3zpen 7. DnexkTpruecKue 1 MATHUTHBIE SIBJICHHSL.

OnexTpuzauus Ten. JlBa pona sJaeKTpUUECKHUX 3apsAnoB. Bi3aumopeiicTBue 3apsKeHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTH CHIJIBI B3aMMOJAEHCTBHS 3apsDKEHHBIX TEN OT BEJIHMYHHBI
3apsA0B M PACCTOSTHUSI MEXKIY TEJIaMH).

Onextpuueckoe noje. Hanpssx€HHOCTh snekTpudeckoro nojis. IlpuHoun cynepno3uuuu
3NIEKTPUUECKUX MMOJIEH (Ha Ka4eCTBEHHOM yYPOBHE).



Hocurenu snexkTpuyeckux 3apsiioB. DJEMEHTapHBIA 3JekTpuueckuil 3apsn. CTpoeHHe
atoMa. [IpoBOIHUKM U AMDNIEKTPUKHU. 3aKOH COXPaHEHUs 3JIEKTPUUECKOro 3apsa.

OnexkTpuueckuil TOK. YCIOBUS CyLIECTBOBAHMsI BJEKTPUUECKOro Toka. McTouHukH
MIOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPHUYECKOro TOKa (TEIUIOBOE, XWMHUYECKOE, MAarHUTHOE).
DNeKTPUUECKU TOK B KUJKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuna Toka. JnekTpuueckoe HampspkeHue. COnmpoTHBIICHHE
NIPOBOJIHMKA. YJENbHOE CONpPOTHBJIEHHE BellecTBa. J3akoH Owma Uil ydacTka Lemu.
IlocnenoBarenbHOE U NapANIENbHOE COEAUHEHNE TPOBOHUKOB.

PaboTa n MOIIHOCTE 3JIEKTPUUECKOro Toka. 3akoH J[koyns—JleHna. DnekTpudyeckue nemnu
U TOTpeOHTENHN 3JIeKTPUIeCKOl SHeprun B ObiTy. KopoTkoe 3aMbIkaHue.

IToctosiHHBIE MarHuThl. B3auMonelcTBHE MOCTOSHHBIX MAarHUTOB. MarsHuTHoe TmoJje.
MarnutHoe nosie 3eMJIH U €r0 3HAaYeHUe Ui KU3HU Ha 3emiie. OmnbiT Dpcrena. MarHuTHoe noje
aJeKTpudeckoro Toka. IlpuMeHeHne 31eKTpOMarHuToB B TexHuUKe. JlelicTBHe MarHUTHOrO IoJis
Ha T[POBOJHUK C TOKOM. OJIEKTpPOABUIaTeNb IOCTOSHHOrO Toka. Mcmonb3oBaHue
3JIEKTPOABUraTese B TEXHUUECKUX YCTPONHCTBAX U HA TPAHCIIOPTE.

Oneiter  @apagess. SBneHue siekTpoMarHuTHoll  uHAykuuu. Ilpasuno  Jlenma.
OnextporeHepatop. CrocoObl MONYYEHHUs] 3JIEKTPUUECKON OHEPrud. DJIEKTPOCTAHLIMM Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHHL.

Jemoncmpayuu.

DNEeKTpU3aLHUs TN
JIBa ponia 5JIEKTPUUECKUX 3apsii0B U B3aUMOJIEHCTBHE 3aPSKEHHBIX TelL.
YCTpOUCTBO U AEHCTBUE 3JIEKTPOCKONA.
DnekTpocTaTuiecKast UHAYKLUS.
3aKOH COXPaHEeHMsI HIEKTPUUIECKUX 3apsiI0B.
IIpoBOOHUKU U TUAJIEKTPUKH.
MopenupoBaHye CUIIOBBIX JINHUH 3JIEKTPUUECKOTO MO
HcTounnku moCTOAHHOIO TOKA.
JIeficTBUA 3IEKTPUIECKOrO TOKA.
. DJNeKTpUYECKUH TOK B KUJKOCTH.
. 1'a30BbIii pazpsa.
. I3MepeHne Cuiibl TOKa aMIepMETPOM.
. U3MepeHue 31eKTpuiecKoro HalpspkeHUsl BOJIBTMETPOM.
. Peoctat u MarasuH CONpPOTHUBJICHU.
. BzaumopencTBre moCTOSHHBIX MArHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3/ieJIeHHs [TOJIF0COB MarHUTa.
. MonenupoBaHue MarHUTHBIX MOJI€H NOCTOSTHHBIX MArHUTOB.
. OmeIT Dpcrena.
. MaruuTHOe nose Toka. D1eKTPOMarHuT.
. JleficTBHE€ MarHUTHOIO MOJIs1 HA MPOBOJHUK C TOKOM.
. DJIeKTpOABUraTeN b NOCTOSHHOTO TOKA.
. UccnenoBanue siBjeHUs 3J1€KTPOMArHUTHON HHAYKLINH.
. OnerTel @apagest.
. 3aBUCUMOCTb HaIPaBJIEHUs] HHAYKLIMOHHOTO TOKA OT YCJIOBUH €ro BO3HUKHOBEHUS.
25. DneKkTporeHepaTop NOCTOSTHHOTO TOKA.
Jlabopamopnsie pabomst u onsimel.
1. OmbITI IO HAOMIOACHUIO 3JIEKTPU3ALNH TEJT HHAYKIUEH U PH COTPUKOCHOBEHHUH.

W NowykwNE
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Hccnenosanue neiicTBUA 3JIEKTPUIECKOrO MOJI HA MPOBOAHUKH U AUSJIEKTPUKH.
Coopka u poBepka pabOThI HIEKTPUUIECKON LEMH MOCTOSTHHOTO TOKA.

Usmepenue 1 peryIupoBaHUe CHITbI TOKA.

HsmMepeHnue u peryIupoBaHue HANPSoKEHUS.

OnbIThI,  JEMOHCTPUPYIOIHE  3aBUCHMOCTb  JJIEKTPHYECKOTO  COMPOTHBIICHHUS
MPOBOJHKMKA OT €ro JJIHHBI, MJIOMIAIH MOMEPEYHOr0 CEUEHHs U MaTepHala.

o UhEWN

7. lIposepka mpasuia CIOXKEHMsI HANPSDKEHWM MPU MOCIENOBATEIbHOM COECAUHEHUU
IBYX PE3UCTOPOB.

8. IIposepka npaBuia AJig CHILI TOKA IPU NApAIIENbHOM COEIUHEHUN PE3UCTOPOB.

9. Ompenenenne padOTHI 3TEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

10. OnpeneseHne MOLHOCTH 3JIEKTPUYECKOrO TOKA, BbIAENIAEMON Ha Pe3UCTOpE.

11. UccnenosaHue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO Yepes3 JIAMIIOUKY, OT HAPSKEHUs
Ha HEW.

12. UccnenoBaHue MAarHUTHOTO B3aUMOAEUCTBUS IOCTOSIHHBIX MarHUTOB.

13. M3yyeHne MAarHMTHOTO TOJsI MOCTOSIHHBIX MAarHUTOB IPU WX OOBEOMHEHWUH U
pasaesieHuu.

14. UccnenoBaHue NEUCTBUSA SJIEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

15. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBUSA KaTyLIKU C TOKOM U
MarHuTa OT CWJIbI TOKA U HAIPABJIEHUs TOKA B KaTYILKE.

16. M3yueHne neicTBUs MArHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

17. KoncTpynpoBanue U u3yueHue paboThl 3JEKTPOABUIATENS.

18. OnbITHI MO UCCIEAOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHON MHAYKIMHU: HCCIEeOBaHUE
WU3MEHEHUN 3HAYEHUs U HANPaBJIeHUs] HHAYKLUOHHOTO TOKA.

9 KIIACC

Pasnen 8. MexaHn4yeckHe siBJ1eHHsI.

Mexannueckoe asmxeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTD
MEXaHUYEeCKOro JBWKEHUsA. PaBHOMEpHOe mNpsIMOIMHENHOEe [BHXeHue. HepasHomepHOE
npsiMoOJIMHeHoe aBikeHue. CpenHsisi U MIHOBEHHAs CKOPOCTh Teja INMpPU HEPaBHOMEPHOM
T BIDKCHUM.

Yckopenne. PaBHOyckopeHHOe TipsiMoJiHEHOe nBmkeHne. CBodoaHoe maaeHue. OnbIThI
lanunes.

PaBHOMepHOe nBWkKeHUE TO OKpy:KHOCTH. llepron m wacrora obpamuenus. JluHelHas u
yIJIoBast CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHE.

Ilepsenii 3axkon HeroTona. Bropoil 3akon Hertotona. Tperuii 3axon HetoTona. IlpuHnun
CYNEpHO3ULIUU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHwus: cujia TPEHUSI CKOJNBXKECHMS, CUJia TPECHHUs
MIOKOs1, IPYTU€ BUIbI TPEHMUSI.

Cuna TsDKECTM W 3aKOH BCEMHPHOTO TSATOTEHHs. YCKOpEHHE CBOOOIHOrO MaaeHMUS.
Hsuxenne 1aHer Bokpyr Connma. IlepBas kocmuueckas ckopocTs. Hesecomocts u
MEPErpys3Ku.

PaBrOBecHe MaTepuanbHON ToOuku. AGCOMOTHO TBEPAOE Teno. PaBHOBECHE TBEPIOTO Tea
C 3aKPEIVIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

HUmnynse Tena. M3menenne umnyibca. MMmmysbc cunbl. 3aKOH COXPaHEHUs MMITYJIbCA.
PeakTuBHOE NBUKEHUE.



Mexanndeckass padbora U MomHOCTb. Pabora cun TspkecTH, ynpyroctd, TpeHus. CBsi3b

SHEpruu

u pa6OTbI. HOTGHLII/IaJ'IbHaﬂ SHEPrusg TeE€jla, NOAHATOIO Had MOBCPXHOCTBIO 3C€MIIN.

IloreHunanbHas 3Heprus cxkaror npyxunel. Kunernueckas sneprus. Teopema 0 KMHETHYECKON

SHEPruu. 3aKOH COXPaHEHHUs MEXaHUYECKOU HHEPruu.
Jemoncmpayuu.

HabmoneHne MexaHN4eCKOro JBIDKEHHS T€Ia OTHOCUTENIBHO PA3HBIX TEJ OTCUETA.
CpaBHeHHe NyTel U TPAaeKTOpPUN ABUXKEHUs OJHOTO U TOrO K€ Tejla OTHOCUTENIBHO
pasHbIX TEJ OTCYETA.

HsmepeHune CKkOpOCTH U yCKOPEHUs NPSIMOJIMHENHOTO IBHXKEHUSI.

Hccnenosanne Npu3HAKOB PABHOYCKOPEHHOIO ABUKCHUS.

Habronenne nBrKeHHs Tea 1o OKPYy>KHOCTH.

Habmronerne MexaHIMUECKUX SIBJICHUH, MPOUCXOMALINX B cUCTeMe oTcuéTa « Temexka»
NpU €€ PaBHOMEPHOM U YCKOPEHHOM JIBHXKEHHU OTHOCHUTENBHO KaOHuHeTa (PU3UKH.
3aBUCUMOCTb YCKOPEHUs TeJla OT MAacChl TeNa U JeHCTBYIOIIEH Ha HErO CUJIBL
HabmoneHne paBeHCTBa CHII ITPU B3aHMO/EIICTBIH TeIl.

Hs3meneHne Beca Tena NpU yCKOPEHHOM JBUXKEHUH.

. Ilepenaya umnynbca Npu B3aMMOJEHCTBUH TEIL.

. [IpeobpazoBanmst 3HEPTUN NIPH B3aUMOJIEHCTBHH TEII.

. CoxpaHeHue UMITyJibca IIPU HEYIIPYTOM B3aUMOAEHCTBUU.

. CoxpaHeHHne UMITyJIbca Mpu adCONOTHO YIIPYTOM B3aMMOJESHCTBHH.
. Habmonenne peakTHBHOTO IBUIKEHUSI.

. CoxpaHeHne MEXaHNUECKOH SHEPTUH NMPH CBOOOTHOM MaCHUU.

16.

CoxpaHeHne MexaHN4eCKON SHepruU IPU ABUKEHUU TeJa MO 1eHCTBUEM NPy KUHBL.

Jlabopamopnsie pabomut u onsimel.

1.

o.

OmnpeneneHue yCKOpPEHHsI Tela NMPH PABHOYCKOPEHHOM [BWKEHHMH I10 HAKJIOHHOW
TUTOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH NPH PABHOYCKOPEHHOM IBM)KEHUH 0e3
Ha4aJbHON CKOPOCTH.

[IpoBepka rUMOTE3BI €CIAM TPU PABHOYCKOPEHHOM [IBIDKEHWUU 0€3 Hada bHOU
CKOPOCTH TIIYTU OTHOCATCA KaK psn HEYETHBIX qUCell, TO COOTBETCTBYHOLIUEC
MIPOMEXKYTKU BPEMEHHU OJUHAKOBBL

HCCHGHOBaHI/Ie 3aBUCUMOCTU CHJIBI TPEHUA CKOJBXCHUA OT CUJIbI HOPMAJbHOTO
TaBJICHUS.

Omnpenenenne k03¢ PULIHEHTA TPEHHUS CKOJTBKEHUS.

Onpenesnenue )KECTKOCTHU NPY>KUHbL.

Omnpenenenne padoOTBl CHJIBI TPEHHUs TMPU PABHOMEPHOM JBIDKCHHH Tela IO
FOpPISOHTaJ'IbHOfI MOBEPXHOCTH.

Onpenenenne padoThl CHIIBI YNPYTOCTH NPU TMOABEME TPy3a C HUCIOIB30BAHHUEM

HEIIOABMIKHOI'O U1 IMTOABHUIKHOI'O OJIOKOB.

HzydeHue 3aKoHa COXPAHEHUs SHEPTHH.

Pa3zngen 9. Mexanuyeckue koJiedaHusi U BOJIHBI.

KonebarenpHoe nBmwkenne. OCHOBHBIE XapaKTEPUCTUKH KOJEeOaHW: MEpUOJ, 4acTOTa,
aMIIuTyga. Marematndeckuili W NPYy>KMHHBIA MasTHukH. IIpespameHue sHepruu mnpu
K0JIe0aTETbHOM JABH)KEHHH.



3aryxaromue konebanus. BeiHyxnenHsle konebanust. Pesonanc. MexaHndeckne BOJHBI.
CroiicTBa MexaHH4YeCKNX BOJH. [IpononbHbIe U monepedHble BOJHBI. JIJTHHA BOJHBI H CKOPOCTh
e€ pacrpocTpaHeHHss. MexXaHHYECKHe BOJIHBI B TBEPIOM TeJle, CEICMUYECKHE BOJTHBL
3Byk. ['pomMKOCTb 3ByKa u BbIcoTa TOHA. OTpakeHue 3Byka. THPpa3Byk U yIbTpa3ByK.
Jemoncmpayuu.
Habmronenne xonedaHuii Tes noa AefHCTBUEM CHUIIBI TSDKECTH U CHJIBI YIPYTOCTH.
Habmronenne xonebanuii rpy3a Ha HUTH B Ha MPY>KUHE.
HabnroneHne BeIHYKAEHHBIX KOJeOaHUI 1 pe30HaHCA.
PacnipocrpaHenne npoaoIbHBIX U MTOIIEPEUHBIX BOJIH (HA MOZEIHN).
HaburoneHne 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKyCTHYECKHUI pE30HAHC.
./Ia6opamopuble pabdomsl u onsimol.

ok WwNPRE

1. Ompenenenue 4acTOTHI U IEPUOA KOJEOAHHIH MATEMAaTHUECKOTO MasITHUKA.
2. OmnpenpeneHue 4aCTOTHI M NEpUOa KOJeOAHUH MPY)KMHHOTO MasTHHUKA.
3. HccnenoBaHue 3aBUCUMOCTH TieproAa KojeOaHWH MOJBEIIEHHOTO K HUTHU Tpy3a OT
JUITUHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH Nepuona KoneOaHui MpyKHHHOTO MasiTHHKA OT MacChl
rpysa.
5. TIpoBepka HE3aBUCHUMOCTH Mepuona KojeOaHWi rpy3a, MOABEIIEHHOIO K HUTH, OT
Macchl rpysa.
6. OmbITBL, AEMOHCTPUPYIOIIME 3aBUCHMOCTb TMepHoAa KoneOaHWH  IMPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.
7. H3mepeHue yCKOpeHHst CBOOOJHOTO MaeHNS.
Pazgen 10. DiiekTpoMarHuTHoOE noJie ¥ 3J1eKTPOMArHUTHbIE BOJIHBI.
DNIeKTPOMarHuTHOE IMoJsie. DJEKTPOMAarHUTHblE BOJIHBL. (CBOMCTBA 3JEKTPOMArHUTHBIX
BouiH. IlIkana 31eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHNe 3J€KTPOMArHUTHBIX BOJIH JJIl COTOBOM
CBSI3U.
DnexkTpoMarHuTHas npupona ceeta. Ckopocts cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBolicTBa 3J€KTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.
Jlabopamopusie pabomst u onsimet.
1. OmnbIT M3ydeHUs CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO MOOMIIBHOTO
TenedoHa.
Pa3gen 11. CBeToBble siBJIeHHS.
JlyueBas mogmenp cera. McrouHuku ceeta. [IpsaMonuHeliHOE pacnpOCTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpakenue cseta. Ilnockoe 3epkaso. 3akOH OTpaskeHUs CBETa.
IIpenomnenue ceera. 3akoH npenomieHus ceera. [lonHoe BHyTpeHHee OTpakeHUE CBETa.
Hcnonb3oBaHue NOJHOIO BHYTPEHHETO OTPAKEHHUS] B ONTHUYECKUX CBETOBOJAX.
Jlunza. Xonm nydeir B smuze. OnTuueckas cucrema Qoroamnmnapara, MHKPOCKONA U
Teneckomna. [ a3 kak ontuyeckas cucrema. bin3opykocTs U 1aibHO30PKOCTb.
Paznosxxenne 6enoro csera B criekTp. OnbiTel HetoToHA. CllO’KEHHE CIIEKTPAIbHBIX LIBETOB.
Jucnepcus cseTa.
Jemoncmpayuu.
1. IIpssMonuHENHHOE pacnpOCTPaHEHHE CBETA.
2. OrtpaxkeHue cBeTa.



[Tonyuenne n300paXkeHNH B MJIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJjax.
IIpenomnenue ceera.

OnTuyeckuii CBETOBO.

Xon nyueit B coOnparoLiei JuH3e.

Xox ny4deil B pacCEeUBAIOLIEH JIUH3E.

[Monyuenne n300paXKeHMI C MOMOIIBIO JIHH3.

. IIpuaumn neictus Qoroanmnapara, MUKPOCKOIA H TEJIECKOMA.

10 Mogens rnasa.

11. PasnoskeHue 06eoro cBera B CIEKTP.

12. Tlonydenue Oenoro cBeTa MpH CIOKEHUH CBETA PA3HBIX LIBETOB.
Jlabopamopnsie pabomst u onsimel.

1. HccnenosaHue 3aBUCUMOCTH YIJIa OTPaKE€HUsI CBETOBOTO Jy4a OT yIJia MafeHus.
2. HccnenosaHue 3aBUCHMOCTH yTJia NMPEJOMIIEHHs CBETOBOIO Jiyya OT yrJja MajeHus Ha
rpaHuLE «BO3AYX—CTEKIIO).

©®NOU AW

[Monyuenne nzobpakeHuii C MOMOIIBIO COOUPAFOTIEH JTIHH3BI.

OmnpeneneHre GOKYCHOrO pacCTOSHUS U ONTHYECKON CUJIBI COOMPAIOLIEH JIUH3BI.
OmnBbITHI MO Pa3JI0KEHHIO OEJIOro CBETa B CIIEKTP.

OmnbITbl MO BOCHOPHUSITHUIO L[BETA MPEAMETOB MPU HMX HAOJIOJSHHU 4epe3 LIBETOBbIE
GUIBTPBL

o kW

Pa3ngen 12. KBaHTOBBIE sIBJIeHHUSI.

Omnpitel Pesepdopna u manerapras Mogens aroma. Monens atoma bopa. Mcnyckanue u
nornouenne ceera atoMoM. KeanTel. JInHEN4aTbie CIEKTPHL.

PanuoaktuBHOCTE. Albda-, Oera- u ramma-mziaydeHus. CTpoeHHE aTOMHOTO sapa.
Hyxnonnas wmogmens atomHoro snapa. Msortonel. PaauoaxtuBHble mpeBpaiueHus. llepuopn
NoJlypacrnazia aTOMHBIX sI7iep.

SnepHble peakuu. 3aKOHBI COXPAHEHUsI 3apsI0BOIO U MacCOBOTO YHUCeN. DHEPrus CBA3U
aToMHbIX snep. Csi3p Macchl U dHepruu. Peakuuu cuHTe3a U gaeneHus sjep. Mcrounuku
sHepruu ConHLa U 3BE3 1.

Snepnas sHepreTuka. JleMCTBUSA PATIHOAKTUBHBIX U3JIyY€HHUN HA KUBBIE OPraHU3MBI.

Jemoncmpayuu.

CrnekTpbl U3JIyueHHUs U MOTJIOLIEHHUS.

CrnekTpbl pa3iIuyHBIX Ta30B.

CnexTp BOZOpOnA.

Habmronenne Tpexos B kamepe BuibcoHa.

Pabora cuérunka HOHM3UPYIOLINX U3JTyYEHHH.

Peructpauus nznydeHust NpupOAHbIX MUHEPAJIOB U MPOIYKTOB.

./Ia6opamopuble pabdomsl u onsimeol.

1. HalmoneHne CrUIOIHBIX U IMHEHYAThIX CIIEKTPOB H3JIyYEeHHUS.

2. HccnenoBaHWe TPEKOB: HM3MEPEHHE 3SHEPTMH HACTHLBI [0 TOPMO3HOMY myTH (TIO

¢dororpadusim).

IToBTOpUTENBbHO-0000AIOIINH MOAY.Tb.

[ToBTOpUTEIBPHO--0000MAOIUNE  MOMIYJIb TpeIHA3HAYeH Il CHCTEMAaTU3alud |
0000I1IeHUST IPEAMETHOTO CONEPIKAHMSI M OMBITA IEATEIIbHOCTH, MPHOOPETEHHOTO NPU U3yUEHUH
BCEro Kypca (PU3MKH, a TAKXKe JJIsl MOATOTOBKH K OCHOBHOMY T'OCYapCTBEHHOMY 3K3aMEHY I10

G N

¢usnke 1 0OydarOUIMXCs, BBIOPABIINX 3TOT Y4€OHBIN TPEAMET.



Ilpy w3ydeHHMM JAHHOTO MOAYJIA PEAIM3YKOTCd W CHCTEMATH3UPYIOTCS  BUABI
NeATEeIbHOCTH, Ha OCHOBE KOTOPBIX O0OeCrneuuBaeTcs MAOCTIDKEHHE MPEAMETHBIX |
METaINpPEeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaToB 00yueHus, (OpMHUPYETCs €CTECTBEHHOHAy4YHAas
IrPaMOTHOCTb. OCBO€HHE HAy4YHBIX METONOB MCCJIENOBAHMS SIBIIEHUN NPUPOABI U TEXHUKH,
OBJIQJICHUE YMEHUSIMU OOBSCHATh (PU3MUECKHE SIBJICHUs, TPHUMEHSS IONTyuYeHHbIE 3HAHMA,
pelaTtsh 3aa4y, B TOM YUCJIE€ KaY€CTBEHHBIE U HKCIIEPUMEHTAJILHBIE.

IIpuHIMNNANBHO AEATENBHOCTHBIN XapakTep AAHHOTO pasfesa peanusyercs 3a CYET TOro,
9TO OOYYAIOLINECs BBIMOJIHSIOT 331aHHUS, B KOTOPBIX UM TPEAJIaraeTCs:

Ha OCHOBE IOJYYEHHBIX 3HAHUH PAaCMO3HABATh U HAYYHO OOBSICHATH (PU3HUECKHE SIBICHHS
B OKPY>KarOILeH NPUPOJE U MOBCEAHEBHOM KU3HU,

UCTIOJIB30BATh HAYYHbIE METOMBI UCCIENOBaHUs (PH3UUECKUX SIBJICHUH, B TOM YHCIE IS
MIPOBEPKU THIIOTE3 U MOIYYEHUSI TEOPETUUECKUX BBIBOAOB,

OOBSICHATD Hay4YHBbIE OCHOBBI HambOoJiee BAKHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTHH,
HalpuMmep, MNPAKTHYECKOrO HCMOJAb30BAHUS PA3JIMYHBIX HCTOYHUKOB 3HEPrUM HAa OCHOBE
3aKOHA IIPEBPAILECHHs U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTUU.



INTAHUPYEMBIE PE3VYJBTATBI OCBOEHHUA ITPOI'PAMMBLI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMNA

Hzyuenne ¢pus3nkn Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHUS HAIPABIEHO HA JOCTIDKEHHE

JIMYHOCTHBIX, MECTANMPECAMETHBIX U NPEAMETHBIX O6pa30BaTeJ'IbeIX PE3YIBTATOB.

B pesynbrare u3yuenus GuU3NKU HA YPOBHE OCHOBHOTO 00IIero o0pazoBaHus y 00y4aroIerocs

OyayT chOpMHUPOBAHBI CIEAYIOIINE JTNIHOCTHBIE PE3YJIbTATHI B YACTH:

1) naTPHOTHYECKOr0 BOCIIUTAHMS:

— TIPOSIBIICHHE UHTEPECa K ICTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM (PU3NYECKON HAYKH,
— IIEHHOCTHOE OTHOLIEHHE K JOCTHKEHUSIM POCCHUICKUX YUEHBIX--(DU3HUKOB,

2) rpaskaaHCKOro0 U AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHS:

— TOTOBHOCTh K AaKTHBHOMY YYaCTHIO B OOCYXXIEHUH OOIIECTBEHHO 3HAYUMBIX M 3THYECKHX
npobJieM, CBI3aHHBIX C PAKTUYECKUM NPUMEHEHNEM OCTHKEHNH (PH3HKY,

— OCO3HAaHHE BAJKHOCTH MOPAJIbHO--3TUYECKHX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO,

3) 3¢TeTHYECKOr0 BOCITUTAHUS:

— BOCHIPUSATHE 3CTETHUYECKUX Ka4eCTB (PU3MUECKOW HAyKU: €€ TapMOHMYHOTO IOCTPOEHHUS,
CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTHY,

4) HEHHOCTH HAYYHOI0 NMO3HAHHA:

— OCO3HAHME LIECHHOCTH (PU3NIECKOIN HAYKH KaK MOIHOTO WHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BasKHENIIEH COCTABIISIFOLIEH KyJIbTYpHI,

— pa3BUTHE HAYYHOH JIFOOO3HATENbHOCTH, HHTEPECa K HCCIE0BATEIbCKON ESITEIbHOCTH,

S) ¢popmMupoBaHus KYJIbTYPHI 310POBbSI H SMOLHOHAJIBHOIO 0J1ar0NOJIyYHsI:

— OCO3HaHHE LEHHOCTH Oe3omacHOoro odpasa KU3HM B COBPEMEHHOM TEXHOJIOTUYECKOM MHPE,
BAXXHOCTH TpPaBWJI O€30MacHOr0 MOBENCHHsS Ha TPAHCIOPTE, HA AOPOrax, C SJIEKTPUYECKUM HU
TEIUIOBBIM O0OPYAOBAHUEM B JOMAIIIHUX YCJIOBHSX;

— ¢(hopMHUPOBAHHOCTD HaBBIKA peJICKCHH, IPU3HAHUE CBOETO TMPaBa HA OMMUOKY U TAKOTO JK€ MpaBa
y IPYroro 4ejoBeKa,

6) TPyAOBOro BOCIIUTAHMSI:

— AKTUBHOE y4YaCTHE B pEIIeHWU NPAKTHUECKHUX 3anad (B paMmKax ceMbH, 00pa3oBaTENbHOM
OpTaHu3aLiH, FrOpPOoAa, Kpasi) TEXHOJIOTHIECKOH U COLMAIbHON HANPaBJIEHHOCTH, TPEOYIOINX B TOM
guciie U GU3NISCKUX 3HAHMUIA,

— MHTEPEC K MPAKTHUECKOMY U3YHYEHHUIO POodecChii, CBI3aHHBIX C (PU3NKOI,

7) 3K0JIOrH4eCKOr0 BOCIIUTAHUS:

— OpHUEHTALMs] Ha IPUMEHEeHHe PU3MUYECKUX 3HAHHUH Ui PelIeHus 3a1a4d B 00JacTH OKpYKaroImen
Cpenabl, TUIAHUPOBAHMS IOCTYNIKOB M OLEHKHM WX BO3MOXKHBIX MOCTEACTBHH JUIsI OKPYXKarolmen
cpensr,

— OCO3HaHHe rI100aJbHOT0 XapakTepa SKOJOrHYECKUX MPoOJIeM U MyTel X peLIeHus,

8) apanTauum K H3MEHSIIOIIUMCS YCJIOBHSIM COUHMAJBHOI H NPUPOAHOM cpeabl:

— MOTPeOHOCTh BO B3aUMOACWCTBUU TMPHU BBINOJHEHWH HCCIEAOBAHUI M MPOEKTOB (PU3MUECKOM
HAIPaBJIEHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSIM JPYTHX;

— TOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTD;

— noTpeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHMI, B TOM 4HCie (OPMYJIUPOBATh HUAEH, MOHATHS,
THITOTE3bI O (PU3NIECKUX OOBEKTaX U SIBICHUSIX;

— OCO3HaHHE 1e(PULTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001aCcTH (PU3HKY;

— TUTAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NIECKUX 3HAHUIA,

— CTpEMJICHUE aHAJIM3UPOBATh U BbISIBIISATH B3AUMOCBSI3H IPUPOABI, OOIIECTBA 1 SKOHOMHUKH, B TOM
YHCIie C UCTIONIb30BaHNEM (PU3NIECKIX 3HAHU,



® — OLICHKA CBOMX JEHCTBUH C yUETOM BJIMAHUS Ha OKPY KAIOLIYIO CPEAY, BO3MOXKHBIX TJI00bHBIX
OCIENCTBUIA.

METAINIPEJMETHBIE PE3YJbTATDBI

B pesynbrate ocBOeHUs MporpaMmbl Mo (PU3MKE HA YPOBHE OCHOBHOTO oOmero odpa3oBaHUs y
oOyuaromerocss  OyayT  COPMUPOBAHBI ~ MeTANpPEAMETHBIE  Pe3yJbTATbI,  BKIIOYAIONINE

NO3HABATENIbHBIC YHUBEPCAJbHbIE yueOHbIE AEHCTBUS, KOMMYHHKATHBHBIE yHHBEPCAJbHbIE yueOHBIE
IEeNCTBUS, PETYIATUBHBIE YHUBEPCANbHbIC Y4eOHbIC AEHCTBUS.

[Ho3naBaTeIbHBIE YHUBEPCAJIbHBIE YUeOHbIE AeliCTBUSA

Ba3oBble joruyeckue JelHcTBHUA:

BBISIBJISITh U XaPaKTEPU30BATh CYIIECTBEHHbIC PU3HAKN OObEKTOB (SIBICHUN),

YCTaHABJIMBATh CYIECTBEHHBI MPU3HAK KJIacCU(UKALMKM, OCHOBAaHUS st 00OOIeHus u
CpaBHEHHUS,

BBIABJIATE 3aKOHOMEPHOCTU W MNPOTUBOPECYUYHNSA B PACCMATPUBACMBIX q)aKTaX, JaHHBIX H
H216.]'II'0,[[€HI/I$IXj OTHOCAIUXCA K (1)I/ISI/ILIGCKI/IM ABJICHHUAM,

BBIABJIATE TNPUYUHHO--CICACTBCHHLIC CBA3U TIPU  HU3YUCHUU (1)I/ISI/ILIGCKI/IX SBJIEHUN WU
nmpoueccos, A€JIaThb BBIBObI C HUCITIOJBb30BAHHUEM ACOYKTUBHBIX u HUHAYKTHUBHBIX
YMOSaKHIO‘{eHHfI, BBIABUI'aTh T'NITIOTE3bI O B3AMMOCBA3AX (1)I/ISI/ILIGCKI/IX BCJIMYHMH,
CaMOCTOSITENIbHO BBIOMpaTh Crocod perneHust yueOHON (usmyeckod 3amaun (CpaBHEHHE
HECKOJIbKMX BapUAHTOB PEIIEHHs], BBIOOp HanOoiee MOAXOASIIEro ¢ yUETOM CaMOCTOSTEIBHO
BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble Hcciien0BaTEIbLCKHE TEHCTBHS

HCIIOJIb30BATh BOMPOCHI KaK UCCIIEN0BATENbCKUN HHCTPYMEHT [IO3HAHUS,

NPOBOIUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUIaHY OIBIT, HECJIOXHBIH (U3NIECKUN
SKCIIEPUMEHT, HeOONbIIOe HCCIeoBaHNe (PH3UUECKOTO SBJICHHS,

OLICHWBATh Ha NPUMEHMMOCTb W JIOCTOBEPHOCTh HH(OpPMALMIO, TMOJYYEHHYIO B XOIE
HCCJIEZIOBAHMSI UJTU DKCIIEPUMEHTA,

CaMOCTOSITENILHO (OPMYJIPOBAaTh OOOOIIEHUST M BBIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJIFOIEHUS, OMBITA, UCCIIEIOBAHMS,

NPOTHO3UPOBATh BO3MOXKHOE JAajibHEMIIee pa3BUTHE (PU3MUECKHX IPOLIECCOB, a TaKXKe
BBIIBUTATh TPEATIONOKEHIS 00 UX Pa3BUTHU B HOBBIX YCJIOBHSX U KOHTEKCTAX.

Pa6ora ¢ unpopmanmeii:

NPUMEHSTh Pa3IMYHbIE METObI, HHCTPYMEHTBI U 3aIIPOCHI IIPU TIOUCKE B 0TOOpe MHPOpMALTIH
WIN JaHHBIX C YIETOM MPEJIOKEeHHOHN yuebHo# pusnueckoii 3anaymy;

aHAJM3UPOBaTh, CUCTEMATU3NPOBATh U HHTEPIPETUPOBATH HHPOPMALMIO PA3IMYHBIX BUIOB U
(dbopM MpencTaBIeHUS,

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTUMANbHYIO (opMmy mpencraBieHuss uHPOpMaLuu W
WUIFOCTPUPOBATH PellaeMble 3a7a4l HECIOKHBIMH CXeMaMH, TUarpaMMaMH, WHOW rpadpukon
U UX KOMOMHAIUSMH.

KoMmyHuKaTHBHbBIEe YHHBepcaJbHbIe yueOHbIe JeHCTBUS:

B Xone oOCykaeHus: yueOHOro Marepuaja, pe3yibTaToB JabopaTOpHBIX paboT U MPOEKTOB
3a7aBaTh BOIMPOCHI MO CYLIECTBY OOCY’KIAeMOil TeMbl M BbICKA3bIBATH HIEH, HALIEJCHHBIC HA
pelIeHune 3a1a41 U MoaAepkaHue O1aroKenaTeIbHOCTH OOLISHHUS;

COMOCTABJISITb CBOM CY)KIACHHUS C CYKIEHHSMH APYTMX YYaCTHHKOB JHajora, oOHapy)KUBaThb
pasnuyue U CXOACTBO MO3ULIUI,



BBIPAKATh CBOKO TOUKY 3PEHUSI B YCTHBIX M MUCHMEHHBIX TEKCTAX;
NyOJIMYHO TPEIACTABISATh PE3YJIbTAThI BBINOJHEHHOTO (PU3UYECKOTO OMbITa (IKCIIEPHMEHTA,
UCCJICZIOBAHMSI, TPOEKTA);

NOHMMATh M HCIOJb30BaTh IMPEHMYLIECTBA KOMAHAHOH W WHAMBHAYAJbHOH pPabOTHI mpHU
peLeHn KOHKPETHON (PU3NIECKOH MpoOsieMBl;

NPUHUMATD LEJH COBMECTHOM EATENbHOCTH, OPTaHU30BBIBATh AEHCTBUS MO €€ JOCTH)KEHHIO!
pacripenensaTh poiH, oOCYKOaTh MPOLECCHl U Pe3yJbTaThl COBMECTHOH padoThl, 0600maTh
MHEHHsI HECKOJIbKHX JIFOJIEH;

BBIOJIHATD CBOK0 4acTb palOThL, JOCTUTas Ka4deCTBEHHOIO pe3yjbTaTa IO CBOEMY
HAIPaBJICHUIO 1 KOOPAMHUPYS CBOU NEHCTBHSA C IPYTHMMHU WICHAMH KOMaHIBI,

OLICHUBATh KAueCTBO CBOEr0 BKJajga B OOIMH MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIBHO
cpOpMyIMPOBAHHBIM YHAaCTHUKAMHU B3aUMOICHCTBUS.

PerynsiTuBHBIe YHHBepcaJbHbIe YueOHbIe JelCcTBHsI

Camoopranm3auus:

BBIABIISITH NPOOJIEMBI B JKU3HEHHBIX W YUEOHBIX CHTyalMsX, TPEOYIOLINX IS PeLIeHus
(bu3NIECKUX 3HAHUIA,

OPUEHTHPOBATHCS B PA3IMYHBIX MMOIXOAAX MPUHATHUS pPelleHnH (MHIUBUIYaJIbHOE, PUHITHE
peLIeHHs B TPYIIe, MPUHATHE PEIIeHUI rpynmoii);

CaAMOCTOSITEJIbHO ~ COCTABIISITh ~ QITOPUTM  peIleHus (U3MYecKOH 3aJaud WM IUlaHa
UCCIENOBAaHU C Y4YETOM HMEIOIINXCS PEeCypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH],
apryMEeHTHUPOBATh NpeaiaraeMble BApUaHThl PEeLIEHUN;

nenaTh BEIOOP M OpaTh OTBETCTBEHHOCTb 32 PELICHHE.

CaMOKOHTPOJIb, SMOLIHOHAJIbHBIH HHTE/LJIEKT:

JaBaTh aIEKBATHYIO OLIEHKY CUTYAIMH U MPEJIaraTh IJIaH €€ H3MEHEHHS,

OOBSICHATP TPUYMHBI JTOCTH)KEHUS (HEOOCTIDKEHUS) Pe3YyJbTaTOB [EATENbHOCTH, [aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B MIESITEIBHOCTH (B TOM HYHCJIE€ B XOJ BBINOJHEHUS (PU3NIECKOTO
UCCIIEIOBAHMS MJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATENBCTB, U3MEHHBINUXCS CUTYaLUi,
YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETH U YCIOBUSM,

CTaBUTh ceOs HA MECTO APYroro 4eloBeKa B XOJe CIopa MM IUCKYCCHU Ha HAYYHYIO TEMY,
NIOHUMATh MOTHUBBI, HAMEPEHHSI U JIOTUKY JPYTOTO0;,

NPU3HABATH CBOE MPABO HA OMIMOKY MPU peLIeHnH (PU3NIECKHX 3a/1a4 UM B YTBEPIKIEHUAX HA
HAaYYHbIE TEMBI H TAKOE XK€ ITPABO IPYIroro.

NPEJIMETHBIE PE3YJIBTATHI

K xonHuy oOy4yenus B 7 Kjacce MpeaMETHbIE pPe3yJIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD y OOYHAFOIIUXCS] YMEHUH!

UCTIOJIb30BATh MOHATHS. (DU3NYECKHE U XUMHUECKHE SIBJIEHUs, HaOJFOIEeHHE, SKCIIEPUMEHT,
MOJIENIb, TUTIOTE3a, EAUHULIbI (DU3MUYECKUX BEIUYHH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHHS
BelecTBa (TBEPAOE, JKUIAKOE, Ta3000pa3HOe), MEXaHUYECKOe MBIKEHHE (PaBHOMEPHOE,
HEepaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpHs, pPaBHOAEWCTBYIOINAs cuia, aedopmarims
(ympyrasi, maacTHYecKas), HeBECOMOCTb, COOOIAIOIIUECS] COCY/IbI,

pa3nauuath siBneHus: (mudysus, TEIIOBOE MABWKEHHE YACTHI] BEINeCTBA, PaBHOMEPHOE
IBHKEHUE, HEPABHOMEPHOE IBUKEHUE, MHEPIINS, B3AUMOIEHCTBHUE TN, PABHOBECHUE TBEPIBIX



TeJl C 3aKperIEHHON OCBhIO BpallleHMs], lepeaaya JaBaeHus TBEPAbIMU TeJIaMU, XKUIKOCTAMHU U
razamy, atMoc(epHOe HaBJIeHHE, TUTABAHUE TEJ, MPEBPALICHUS MEXaHUYECKOW 3HEPrUu) Mo
OMMCAHUI0 UX XapaKTEePHbIX CBOICTB M HA OCHOBE OINbBITOB, AEMOHCTPUPYIOLIMX AaHHOE
dusngeckoe siBICHHE;

pacrio3HaBaTh MPOSIBICHHUE M3YYEHHBIX (PU3MUYECKUX SIBJICHUH B OKPY)KAKOLIEM MHpPE, B TOM
yrcie pU3NYeCKue sIBICHHS B MPUPOIE. NMPUMEPHI ABIDKEHHS C PAa3MYHBIMUA CKOPOCTSIMH B
JKUBOM M HEXUBOM mNpupopae, AeHCTBUE CUJbl TPEHMs] B NPUPOAE M TEXHHUKE, BIMSIHHE
aTMOC(EepHOro aBJIeHUsI Ha )KMUBOH OPTaHU3M, IIJIABAHUE PBIO, PbUaru B TEJE YeJIOBEKa, PU
5TOM TNEPEBOAUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOHCTBA
(npu3Haky) PU3NUECKUX SBICHUN,

OMHUCBHIBATh M3YYECHHBIE CBOHCTBA TeNl MU (PU3UUECKUE SIBJICHHS, HCIIONB3ysl (U3NYECKHE
BEJIMYMHBI (Macca, 00BbEM, TUIOTHOCTh BELIECTBA, BPEMS, MyTh, CKOPOCTb, CPEIHSISI CKOPOCTb,
CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC TeJla, CHJIa TPEHUs], JaBjieHue (TBEPIOrO Tea, SKUIKOCTH,
rasa), BBITAJIKUBAIOIIAsl CHJIA, MEXaHIUYECKasi padoTa, MOIIHOCTD, TJIEHYO CUJIbI, MOMEHT CHJIBI,
K03(ppHLIeHT MoNe3HOro NeHCTBUSI MEXaHU3MOB, KMHETHUECKAs! M NOTEHINAIbHAS SHEPTUs),
NpU ONMUCAHWUU MPABHJIBHO TPAKTOBATh (PU3WYECKHH CMBICH HCIIOJNB3YEMbIX BEJIUYHMH, HX
0003HaueHHs M eNUHULBI (PU3MUECKUX BEIHMYNH, HAXOIUTb (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3NIECKYIO BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH IPpadUKH N3yUEHHBIX 3aBHCUMOCTEH
(U3MUECKUX BEIHYHH,

XapaKTepPU30BaTh CBOWCTBA TeN, (PU3MUECKHE SIBICHHS W MPOLECCHI, HCIONb3Ys IMpaBHJIA
CIOXKeHUsT Cui (BHOJb ONHOHN mpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumena,
MPaBWJIO paBHOBEeCHs pbruara (0J0Ka), «30JI0TOE MPABHIIO» MEXAHUKH, 3aKOH COXPAaHEHUS
MEXaHUYECKOW YHEPTHH, MPU STOM AaBATh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIUCHIBATH
€ro MaTeMaTH4YeCKO€e BbIPAKEHUE;

OOBSICHATh (PU3NYECKHE SIBJICHUS, MPOIECCHl U CBOMCTBA TeJl, B TOM YHCJIE€ U B KOHTEKCTE
CUTyalull MpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATh IPUUNHHO--CJIE€ICTBEHHBIE
CBSI3U, CTPOUTH OOBsACHEHHE U3 1—2 JOrMYECKHX IaroB ¢ Onopoi Ha 1—2 M3y4eHHBIX CBOWCTBA
(bU3MUeCKUX SIBJICHUM, (PU3MUECKUX 3aKOHA HJTH 3aKOHOMEPHOCTH,;

pewmarb pacuéTHble 3a1a4u B 1-2 neHCTBUS, MCIONB3Yys 3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIIIE
¢dusnyeckne BETMUMHBL Ha OCHOBE aHAJIN3a YCIOBHA 3aJa4M 3aIHCHIBATH KPATKOE YCJIOBHE,
NOACTABIATh (PU3NYECKUE BEIMYMHBI B (OPMYyJNBI M TPOBOAUTH PACUETHI, HAXOIUThH
CIIPAaBOYHBIE JaHHbIE, HEOOXONWMMBIC Il DELICHMs 3a7a4, OLEHUBATh PEATUCTHYHOCTD
MOJTy4YeHHOU (PH3UYEeCKON BEJTMUMHBI,

pacrio3HaBarh MPoOJIEMBl, KOTOPble MOXKHO PEIINUTh MPU MOMOLIH (PU3UUECKHUX METOIOB, B
OMHCAaHUU HCCIEOBAHMUS BBIIEIATh MPOBEPSIEMOE MPEATIONOKEHUE (TUIIOTE3Y), pa3indaTh U
UHTEPIPETHPOBATh TONYYEHHBIH pPe3yJbTaT, HAaXOAWTh OIIMOKHM B XOIE€ OINbITA, [eJaTh
BBIBOJIBI 110 €0 Pe3yJbTaTaM;

NPOBOJIUTH OIBITHI 1O HAOMIONEHUIO (PU3NYECKHX SIBJCHUH Wi (U3NYECKHX CBOWCTB TEN:
(bopMyIHpOBaTh MpPOBEpPsEMbIC MPEANOIOKEHUs, COOUPAaTh YCTAHOBKY U3 MPEIJIOKEHHOTO
00OpyIOBaHUS, 3aIMCHIBATH XOA OMbITa U (POPMYJINPOBATH BBIBOJIBL,

BBIMOJIHATD MPSIMBIE HM3MEPEHUsI DPACCTOSHUS, BPEMEHH, MacChl Tela, OO0BéMa, CHJIBI H
TEMIEpPaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX W LU(PPOBBIX NPUOOPOB, 3aMUCHIBATH
MOKa3aHUsI TPHOOPOB C YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHUIA,

NPOBOIUTH HCCIIEIOBAaHNE 3aBUCUMOCTH ONHOW (DU3NYECKOH BEIMYMHBI OT JPYyrod ¢
UCTIOJIB30BAHUEM IPSIMBIX U3MEPEHUH (3aBHCUMOCTH IyTH PABHOMEPHO JIBHXKYINETOCS Tella OT
BPEMEHHU [BIKCHMs Tella, CUJIbl TPEHHs CKOJIbKEHUS OT Beca Tena, KadecTBa o0padoTku
MOBEPXHOCTEHN TeN U HE3aBUCUMOCTH CHJIbI TPEHUsl OT IUIOIAAN CONPUKOCHOBEHHUS TeJl, CUJIbI
YIOPYroCTH OT YIJIMHEHUS MPYKUHBI, BBITAJIKHBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHON YacTh
Tela M OT TUIOTHOCTH JKUIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Te€Jia, OT IJyOHWHBI, Ha



KOTOPYIO MOTPY’KEHO TEJIO, YCIOBHIA TUIABAHUS TEJ, YCJIOBUN PaBHOBECHs pbluara v OJIOKOB),
y4acTBOBATh B IUIAHUPOBAHUK Y4eOHOTO HCCIIEIOBaHMs, COOMpATh YCTAHOBKY U BBIMOJHSTH
U3MEpeHus, Cclienys MPeAJOKeHHOMY IUIaHy, (HUKCHPOBATb pPe3yJIbTaTbl MOJY4YEeHHOMH
3aBHCUMOCTH (PM3MYECKHX BEJIMYMH B BHIEC MPEAJONKEHHBbIX TaOiauL U rpadukoB, aenathb
BBIBOJIBI 10 pe3yJIbTaTaM HCCIIeIOBAHMS,

MPOBOAUTH KOCBEHHbIE M3MEpeHUs] PU3NYeCKUX BEJNMYMH (IUIOTHOCTh BEIECTBA JKUAKOCTH U
TBEPAOrO Teja, CHJa TPEHHs CKOJbKEHUS, MABJCHHE BO3/1yXa, BBITAJKUBAIOLIAs CHJIA,
AEWCTBYIOINAsT Ha MOrPYKEHHOE B JKUAKOCTh TeNO, KO3()(ULUHUEHT Mone3Horo aedcTBUs
MPOCTBIX MEXAHU3MOB), CJEAYs MPEIJIOKEHHON WHCTPYKLHMU. TP BBIMOJHEHUH H3MEpPEHHI
coOHpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIISATH 3HAYEHHE NCKOMOU BEJTHUHHBI,
co0oIaTh MpaBuiIa TEXHUKU 0€30MacHOCTH NMpH padboTe ¢ 1abopaTopHbIM 000PYIOBAHUEM,
yKa3blBaTh MPUHLMUIbI JSHCTBHA MPHUOOPOB M TEXHUUYECKHX YCTPOWCTB. BECHI, TEPMOMETD,
IMHAMOMETp, COOOIIAIOIINECS COCYbl, OapOMETp, phlvar, MOABHIKHBIN U HEMOABIIKHbIH OJIOK,
HaKJIOHHAsI TIOCKOCT;

XapaKTepH30BaTh MPUHLMITBI ASHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C
Ormopoil Ha UX onucaHusi (B TOM YHCHE. MOIIUIHUKH, YCTPOHCTBO BOJOMPOBOAA,
THIPABJINYECKUI MPECcC, MAHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), HCIOJb3Ys
3HaHHUS O CBOWCTBaX (PU3UUECKUX SBICHMH M HEOOXOmUMBbIe (PHU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH,

NPUBOJUTH TPUMEpPbI (HAXOAUTh HHGOPMALIUIO O MPUMEPaX) MPAKTHYECKOTO HUCIONb30BAHMUS
(u3nuecknx 3HAHWNA B TOBCEAHEBHOH KM3HM il oOecreueHus O€30MacHOCTH MpH
oOpaiieHnu ¢ npuOOpPaMH W TEXHHUYECKHMH YCTPOHCTBAMH, COXPAHEHHS 3I0POBbS M
COOJTIOICHHST HOPM KOJIOTMYECKOTO TIOBEACHHUS B OKPY KaroIel cpene;

OCYLIECTBJISATH OTOOP MCTOYHMKOB MH(pOpMaiuy B MHTepHETEe B COOTBETCTBUH C 3adaHHBIM
MOMCKOBBIM 3alPOCOM, Ha OCHOBE HMEIOLIMXCS 3HAHUI M MyTEM CPaBHEHUS Pa3IMYHBIX
HCTOYHHKOB BBIIEJSITh MHPOPMALHMIO, KOTOPAsi SIBJISIETCS TIPOTUBOPEYMBOI HII MOKET OBITh
HEOCTOBEPHOM,

UCMOJIB30BATh MpPU  BBIMOJHEHUH Yy4eOHBIX 3aJaHUil HAYYHO--TIOMYJSIPHYIO JIUTEPATYPY
(pU3NUECKOro COnmEepsKaHUs, CIPABOYHbIE MaTepUaNbl, pecypcbl cetu VIHTepHeT, BiageTb
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi WHPOPMALMKU W3 ONHOW 3HAKOBOH
CHCTEMBI B APYTYIO,

co37aBaTh COOCTBEHHbIE KpaTKUE MHUCbMEHHBIE W YCTHbIE COOOLIEHHsT HAa OCHOBE 2-3
HCTOYHHKOB HH(GOPMALUH (PU3NIECKOTO COAepKaHKs, B TOM YHCIe MyOJMYHO IeNaTh KpaTKie
cooOIeHHss O pe3yJbTaTax MPOEKTOB WM y4eOHBIX MCCIEIOBAHUM, MPU 3TOM TPAMOTHO
HCIOJIB30BATh M3YUEHHbII MOHATUIHBINA anmapaT Kypca QU3HKH, COMPOBOXKIATb BBICTYIUICHHE
MPE3CHTALNE,

IPU BBIMOJIHEHUH y4eOHBIX MPOEKTOB M UCCICAOBAHUI paCIpeneisiTh 00sS3aHHOCTH B TPYIINe
B COOTBETCTBHH C TOCTaBJICHHBIMH 33aJa4aMu, CJICJUTb 3a BBIOJHEHHEM IUIaHa JEHCTBHI,
aNeKBaTHO OLEHHMBATh COOCTBEHHbIH BKJIAJ B JEATENbHOCTb TPYIIbL, BBICTPAHBATH
KOMMYHHKATHBHOE B3aUMO/IEHCTBHE, YUUTHIBASI MHEHHE OKPY KAOLIHX.

K xonny oOy4yenus B 8 Kiiacce mpeaMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD y OOYHAFOIIUXCS] YMEHUH!

UCIIOJIb30BATh MOHATHS. Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE BIKEHUE ATOMOB H MOJIEKYJL,
arperaTHble COCTOSIHUSI BEIIECTBA, KPHUCTALUIMUECKHE M aMOp(HBIE Tejla, HACHILEHHBIH |
HEHACBILICHHBIM Map, BJIAXXHOCTb BO3AyXa, TEMIEPAaTypa, BHYTPEHHsSI JHEPIHsl, TEIIOBOU
JNBUraTesIb, 3JEMEHTAPHBIA 3JIEKTPUYECKUI 3apsifi, 3JIEKTPUYECKOE IONIe, MPOBOAHUKHU U
OUBJIEKTPUKH, TOCTOSTHHBIN 3JI€KTPUYECKUNA TOK, MATHUTHOE MOJIE,

pasnmuarh sBJEHUs (TEIUIOBOE pacUIMpeHHe U CXaTHe, TeIuvlonepenada, TerIoBoe
paBHOBECHE, CMAuMBAHUE, KANWJULIPHBIC SBJICHMs, WCHNAPEHUE, KOHJEHCALUs, IUIABJICHUE,



KpHUCTaJUTH3aLus (OTBEpAEBaHNE), KUIIEHUE, Terionepeaaya (TermIonpoBOIHOCTb, KOHBEKIIHS,
U3JIy4EHHUE), SIEKTPU3ALUS TN, B3aUMOACHCTBUE 3apsiiOB, AEHCTBUS 3JEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3AaUMOAEHCTBUE MArHUTOB, AEMCTBUE MATHUTHOIO MOJIsI HA MPOBOAHUK
C TOKOM, 3JIEKTPOMArHUTHAsI WHAYKLHS) 11O OMUCAHHIO X XapPaKTEPHBIX CBOHCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUEcKOoe SBICHUE,

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PM3MUYECKUX SIBJICHUH B OKPY)KAKOLIEM MHPE, B TOM
yrcie pu3nveckye sSIBJICHUs B IPUPOJIE: MOBEPXHOCTHOE HATSKEHNE U KAMMIUISIPHBIC SIBICHHS
B IPUpPOAE, KPUCTALIbl B mpupone, usaydeHue CosHLQA, 3aMep3aHue BOAOEMOB, MOPCKUE
Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, WHEs, CHEra, SJIEKTPUYECKHE SIBJICHUS B aTtMmocdepe,
3JIEKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE TojJe 3emud, Apeiid MOoNMOCoB, poJb
MarHMUTHOTO TMOJs Ui JKU3HU Ha 3emje, NOJApHOE CHUsiHME, IpPU 3TOM IepPeBOAUTH
NPaKTUYECKYI0 3a7ady B y4eOHYI0, BBIAENSATh CYIIECTBEHHbIE CBOMCTBa (TPU3HAKM)
(U3NIECKUX SIBIICHHIA,

OMHUCHIBATh M3YYECHHBIE CBOHCTBA TeNl W (PU3MUECKHE SIBICHHS, HCIONB3ys (PU3NUIECKHE
BEIMYUHBI  (TeMIeparypa, BHYTPEHHSS OHEPTUs, KOJWYECTBO TEIUIOTHI,  yHAEJbHAs
TEINIOEMKOCTb ~ BELIECTBA,  yAEJAbHAasl  TEIUIOTA  IUIABJIECHMs,  yACJHbHAs  TEIUIOTa
napooOpa3oBaHMs, yaEIbHAS TEIUIOTa CTOPAHUS TOILTUBA, KO3 (UILIHEHT MOJIE3HOTO NeHCTBHS
TEIUIOBOM MAIUHBI, OTHOCUTENIbHAST BJAXKHOCTb BO3AYXA, HJIEKTPUUYECKUN 3apsif, CHJAa TOKA,
3JIEKTPUYECKOE HANpPsDKEHHWE, CONPOTUBIICHHWE TNPOBOAHUKA, YIEIbHOE CONPOTUBIICHUE
BEIIECTBa, paboTa U MOIIHOCTD 3JIEKTPUYECKOrO TOKA), TPU OMMCAHUH MPABHIIBHO TPAKTOBATh
¢u3nyeckuii CMBICT HCIIONB3YEMbIX BEJIMYUH, OOO3HAUYEHUS M EOUHHUIBI (PHU3HUECKUX
BEJIMYMH, HAXOAWTh (HPOPMYJIbI, CBSI3bIBAIOIUE AAHHYIO (PU3NYECKYI0 BEIWYHHY C JPYTHMHU
BEJIMYMHAMH, CTPOUTH rpa KU N3y4EHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEJUYHH,;
XapaKTepU30BaTh CBOICTBA TeJ, (U3NYECKHUE SIBICHUS U MPOLECCHI, UCIOJb3YysS OCHOBHBIE
MOJIOXKEHUSI  MOJIEKYJIAPHO--KMHETHUYECKOW  TEOpUM  CTPOEHUs  BELIECTBA,  MPUHLMI
CYNepHO3ULNHU NoJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEeHHUs 3apsna, 3akoH Oma 1
ydyacTka uenu, 3akoH J[xoyns—JIeHna, 3akOH COXpaHEHHUs JSHEPruM, NpPH 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIPOBKY 3aKOHA U 3AIUCBIBATH €r0 MAaTEMaTHIECKOE BBIPAKEHNUE,
OOBSICHATh (PU3NUECKHE MPOLIECCHl M CBOICTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE CHUTYaLHil
MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUUUHHO-CIECICTBEHHBIE CBA3U, CTPOUTD
oOBsicHeHHe u3 1—-2 JOTMYeCKHX IIaroB ¢ Omopod Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3UUECKUX
SBJIEHUH, (PU3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pewmarb pacuéTHble 3a7a4u B 2—3 AEHCTBUS, HCIOJB3Ys 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIIIE
¢du3nueckre BeIUYMHBL HA OCHOBE aHAJIM3a YCJIOBUS 3a7a4M 3alUCBIBATH KPATKOE YCIIOBHE,
BBIABJIATD HEAOCTATOK [AHHBIX JMJII PEIIEHUs] 3a7add, BbIOMpaTbh 3aKOHBI U (POPMYIIBL,
HEOOXOIUMBIE ISl €€ PeIleHHs], MPOBOIUTh PAcu&Thl M CPABHHUBATH IOJNYYCHHOE 3HAUCHHE
($u3nIeCKOl BETUUNHBI C U3BECTHBIMH JaHHBIMU,

pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PEIINUTh IMPHU MOMOIIN (PU3UYECKUX METONOB,
UCIIONB3ysl ONHCAHWE WCCIEAOBAHUS, BBIIENATH MPOBEPSEMOE MPEAIONOXKEHNUE, OLCHUBATH
MPaBUJIBHOCTD MOPSAKA NPOBEAEHUS UCCIEAOBAHMS, 1€J1aTh BBIBOADL,

NPOBOIUTH OIBITHI MO HAOMIONEHUIO (PU3MYECKUX SIBJICHUN WM (PU3MUECKUX CBOWCTB TeJ
(xanwUTApHBIE SIBJICHUS, 3aBUCUMOCTb AABIIEHHMsI BO3/yXa OT €ro o0ObéMa, TemIeparyphl,
CKOpPOCTH IIpolLlecCa OCTBIBAHMS M HArpeBaHMsl NMPU M3IY4YEHUU OT LBETa H3JIy4daroulein
(mornomaromeii) NOBEPXHOCTH, CKOPOCTb HCIAPEHUsT BOABI OT TEMIIEPATYPBl JKUAKOCTH H
IJIoOW@Aau €€ MOBEPXHOCTH, HJIEKTPU3aLMs T€J U B3aUMOAECHCTBHUE BJIEKTPUYECKUX 3aps0B,
B3aUMOJICHCTBUE IIOCTOSIHHBIX MAarHUTOB, BU3yaJIU3allisl MArHUTHBIX MOJEH MOCTOSHHBIX
MAarHuTOB, JEHCTBHMSI MAarHUTHOIO MOJIS1 HA NPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOWMCTBA  B3JEKTPOIBUTATENs IOCTOSIHHOTO TOKa): (OPMYJIHpPOBATH  IPOBEPSEMbIE



NPEATONIOKEHUs, COONPaTh YCTAHOBKY M3 MPEIIOKEHHOro OOOpYIOBaHUS, OMHCHIBATH XOX
omnbITa U GOPMYyITUPOBATH BHIBOJEL,

BBIMOJIHATh NPSMbIE M3MEPEHHS TEMIIEPATYPbl, OTHOCHTEIBHON BJIAKHOCTH BO31yXa, CHJIBI
TOKA, HANPSDKEHHWs C HCIOJIb30BAHHEM AHAJIOTOBBIX MPHOOPOB U JAaTYUKOB (PU3NUECKUX
BEJIMYMH, CPaBHUBATb PE3YJbTAThl HW3MEPEHUH C YYETOM 33aHHOM  abCONIOTHOM
MIOTPEIITHOCTY;

NPOBOIUTH HCCIIEIOBAaHNE 3aBUCUMOCTH OIHOW (U3WYECKOH BENMYMHBI OT Jpyroil ¢
UCTIOJNIB30BAHUEM TIPSIMBIX H3MEPEHHUH (3aBHCHMOCTb COMPOTHUBJICHUS MPOBOJHUKA OT €ro
IUTMHBI, TUTOIIAIN TIOTIEPEYHOT0 CEYESHUS U YAESIBbHOTO COTMPOTUBIICHHUS BEIECTBA ITPOBOIHUKA,
CHJIBI TOKA, MAYLIEr0 4epe3 MPOBOAHUK, OT HANPSDKEHHUsS Ha TPOBOJHUKE, HCCIIEAOBAHUE
IIOCJIEIOBATENBHOTO U MApPAJJIETIbBHOTO  COEJMHEHHH  NPOBOJHMKOB).  IIJIAHUPOBATH
UCCIIEIOBaHNE, COOMpaTh yCTAHOBKY W BBINOJHATH HM3MEPEHHs, CIEAYS MPEAIOKEHHOMY
IUIaHy, (PUKCHPOBATH Pe3yJbTaThl MOJYYEHHOH 3aBUCUMOCTH B BHAE TaOMUIl U rpadpuKoB,
IeNaTh BBIBOJBI IO PE3YJIbTATAM UCCIIECAOBAHUS,

NPOBOIUTH KOCBEHHBIE N3MEPEHUs (PU3NUECKUX BEIHUNH (yAeTbHAS TEIIIOEMKOCTD BEIIECTBA,
COIIPOTHUBJICHUE MPOBOAHMKA, paboTa W MOIIHOCTH 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MEpPEeHUsi, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEeNys MPEIIOKEHHOW UHCTPYKLIUH,
U BBIYHCISITh 3HAYEHNE BEJTUUUHBL,

co0oaTh MpaBuiIa TEXHUKU 0€30MacHOCTH NMpH padboTe ¢ 1abopaTopHbIM 000PYIOBAHUEM,
XapaKTePU30BaTh NMPUHIMIIBI JEHCTBUA HU3YUYEHHBIX NMPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpOil Ha WX omMcaHus (B TOM YHCIE. CHCTEMa OTOIUIEHHUs] AOMOB, THTPOMETpP, MapoBas
TypOHHa, aMIIepMETp, BOJBTMETP, CUETUHK SJIEKTPUUIECKON SHEPTHH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpBI, HArpeBaTeIbHbIE 3JEKTPONPUOOPHI (IPUMEPHI), HJIEKTPHUECKUE MPEIOXPAHNUTEINH,
3JIEKTPOMATHUT, 3JIEKTPOJBUTATENb IOCTOSHHOIO TOKA), HCIMOJB3ys 3HAHUS O CBOHCTBAX
bu3nIeCKUX SIBICHUH 1 HEOOXOaUMBbIe (PH3HUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA M M3MEPUTENIbHBIE MPHOOPHI MO CXeMaM H
CXEMATHYHBIM PHUCYHKaM (KMIKOCTHBIH TEPMOMETp, TEPMOC, IICHUXPOMETP, THUIPOMETD,
IBUTATENIb  BHYTPEHHErO  CrOpPAaHMs, SJEKTPOCKOI,  PEOCTaT), COCTABISATh  CXEMBI
SJIEKTPUYECKUX IIeTel C MOCIEeNOBATENIbHbIM M MapaJUIeIbHBIM COCIMHEHHUEM 3JIEMEHTOB,
pasznnvast ycIoBHbIE 0003HAUEHUS 3JIEMEHTOB HJIEKTPHUECKUX LeTIeH;

NPUBOAUTE TPUMEPHI (HAXOOUTh MHPOPMALHIO O MPUMepax) MPAKTHIECKOTO UCIIOIb30BAHUS
¢u3nyeckux 3HAHWI B TIOBCEIHEBHOW JKM3HU IUIA OOecredeHus Oe30MacHOCTH IpU
oOpameHnn ¢ TnpuOOpaMH M TEXHUYECKUMHU YCTPOHCTBAMHM, COXPAHEHHUS 3I0POBbS U
COOJIFOIeHUST HOPM 3KOJIOTUUECKOTO TIOBEIEHHSI B OKPY KaroIel cpere;

OCYIIECTBIIATh TMOHMCK HH(popMauuu (usmueckoro copepkanuss B MHTEpHETE, HA OCHOBE
UMEIOIUXCA 3HAaHUH W MyTEM CpPaBHEHHUsS JIONOJHUTENbHBIX HCTOYHHUKOB BBIIENATH
UH(POPMALIUIO, KOTOPAs SIBJISIETCS MPOTUBOPEUNBON UM MOKET OBITh HETOCTOBEPHOM;
UCTIOJNB30BAaTh MPH BBINOJIHEHWH Yy4YeOHBIX 33JaHUH HAayYHO--TIOMYJSIPHYIO JIUTEPATypy
¢u3nvIecKoro comepKaHus, CIpPAaBOYHBIE MaTepHANbl, pecypchl ceTu MHTepHeT, BIaneTh
npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHus WHPOPMALMU W3 OJHOH 3HAKOBOM
CHCTEMBI B APYTYIO;

co3naBaTh COOCTBEHHBIE MTUCHMEHHBIEC U KPaTKHUE YCTHBIE cooOIeHns, 0000mmas nHpopMamto
U3 HECKOJIbKUX MUCTOYHHUKOB (PU3NYECKOTO COAEPIKAHMUS, B TOM YUCIE MyOIMYHO MPEACTABIISTh
pe3yJbTaThl MPOEKTHOW WJIM UCCIENOBATEIbCKOW MAESTEIBHOCTH, NPH 3TOM T'PAMOTHO
UCTIOJIB30BATh M3YUEHHBIH OHATHHHBINA anmnapar Kypca (U3HKH, COMPOBOXKIATH BBICTYILUIEHUE
MIPE3CHTALNEN,

NIPU BBIMIOJHEHUH YY€OHBIX MPOEKTOB U UCCIENOBAaHUN (PU3NIECKUX MPOLECCOB PACTIPENeNATh
O0SI3aHHOCTH B TPyIIlE B COOTBETCTBHUHM C IIOCTABJICHHBIMU 33Ja4aMH, CJICOUTHh 32
BBINTOJIHEHUEM TUTaHa IEHCTBHUI U KOPPEKTUPOBATH €r0, aeKBATHO OLEHNBATH COOCTBEHHBIN



BKJIaJ B J€ITEIbHOCTb CPYMIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJEHCTBHE, MPOSBIISA
TOTOBHOCTD pa3penarb KOHQIUKTHI.

K xonHuy oOy4yenus B 9 Kjacce mpeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD y OOYHAFOIIUXCS] YMEHUH!

UCIONB30BATh  TOHATHS.  CHUCTEMa  OTCYéTa, MaTepHalbHAs  TOYKA,  TPAEKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO IBIXKEHHS, AeopMarius (ynpyrasi, IIacTuIeckas), TpeHue,
LIEHTPOCTPEMUTEIIBHOE YCKOPEHHEe, HEBECOMOCTD U MEPerpy3KHu, LEHTP TSDKeCTH, abCOMOTHO
TBEPAOE TEJO, LEHTP TSHKECTH TBEPAOrO Teja, PABHOBECHE, MeXaHW4ecKue KojedaHus u
BOJIHBI, 3BYK, HH(QPa3ByK M  YJIbTPa3BYK, JJIEKTPOMATHUTHBIC  BOJHBI,  IOKaja
3JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTb U JAJbHO30PKOCTh, CHEKTPbl UCIMYCKAHUS U
NOTJIOIEHHs], anb(a-, OeTa- 1 raMMa-u3ay4eHuUs], H30TOIbL, SIAePHAst YHEPTeTHKA,

pa3nuyath sBIeHHA (PaBHOMEPHOE H HEPABHOMEpPHOE NPSMOJIMHEHHOE [IBIKECHHUE,
PAaBHOYCKOpEHHOE MpsAMOJHMHEIIHOe [BMXEHHe, CBOOOJHOE MaJeHHe Tell, PaBHOMEPHOE
IBW)KEHHE IO OKPY)KHOCTH, B3aUMOJEHCTBHE TEJ, PEaKTHBHOE IBM)KEHHUE, KoyebaTeapbHOoe
OBI)KEHUE (3aTyxarollie U BBbIHY)KACHHbIE KONeOaHMs), PE30HAHC, BOJHOBOE [IBIKCHHUE,
OTpaXeHUE 3ByKa, MPAMOJHHENHHOE PAaCHpPOCTPaHEHHE, OTPAKEHHE H MPEIOMJICHHE CBETa,
[IOJJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3jIoKeHHe Oeloro CBeTa B CIEKTP U CIOXKEHHE
CHEKTPAJIbHBIX IIBETOB, JUCIEPCHUS CBETA, €CTECTBEHHAs PAaIUOAKTHBHOCTb, BO3HHKHOBEHHE
JUHEWYATOr0 CHEeKTpa H3JIyUYeHHs]) MO ONMUCAHHMI0 UX XapaKTEPHBIX CBOHCTB W HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUECcKOe SBICHUE,

pacrio3HaBaTh MPOSIBICHHE HM3YUEHHBIX (PU3MUYECKHX SIBJICHUH B OKpY’KaromeM Mupe (B TOM
yrcne (pu3nuecKkre sBICHUS] B MPUPOAE: MPHJIUBBI U OTJIMBBI, ABHKEeHHE TulaHeT COJHEYHOM
CHCTEMBI, PEAKTUBHOE JIBI)KEHHE JKUBBIX OPTaHU3MOB, BOCIPHATHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSICEHNE, CEMCMUYECKHE BOJIHBL, LyHAMH, 5XO, L[BE€Ta TEJ, ONTUYECKHE SIBIICHHUS B
npupozae, OHOJOruyeckoe MAEWCTBHE BUAUMOTO, YIbTPA(pHUOIETOBOTO H PEHTTEHOBCKOTO
U3JIy4eHUH, €CTECTBEHHBbIH pPaJUOAKTUBHBIA (DOH, KOCMHYECKHE JIYYH, PaIlOaKTHUBHOE
U3JIy4eHUE TPUPONHBIX MHHEPAJIOB, NEHCTBHE pPAIUOAKTUBHBIX M3IYYEeHUH HAa OpPraHU3M
YeNoBeKa), NPU 3TOM TEPEBOOUTH MPAKTHYECKYIO 3amady B Yy4ueOHYI, BBLACISTH
CYLIECTBEHHbIE CBOHCTBA (PU3HAKH) (PH3UUECKUX SBICHUL,

OMHUCBHIBATh M3YYECHHBIC CBOHCTBA TeNl MU (PU3UUECKUE SIBJICHHS, HCIIONB3ysl (U3NYECKHE
BEJIMYMHBI (CPEAHsIsI M MIHOBEHHAsh CKOPOCTh Tejla NPU HEPAaBHOMEPHOM JABWKEHUH,
YyCKOpEHHe, NepeMelleHne, MMyTh, yIJoBas CKOPOCTb, CHJIA TPEHMs, CHJIAa YIPYTOCTH, CHJa
TSDKECTH, YCKOPEHHE CBOOOIHOrO TAaaeHHs, BEC Teja, HUMITYJIbC Tejla, HMITYJIbC CHUJIbI,
MeXaHuJeckass padoTa W MOIIHOCTb, TOTEHIMAJbHAS JHEPrUsl TeJa, IOAHATOrO Haj
MOBEPXHOCTBIO 3€MJIM, NMOTCHLUHAIbHAS SHEPTUsl CXKATOH NMPYXKUHBI, KMHETHYECKAas] SHEPTHs,
NOJTHAasE MEXaHWYEeCKasi YHEPTHs, MePUON M HYacToTa KoieOaHWH, IJIMHA BOJHBI, T'POMKOCTB
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKA3aTesb MPEJOMJICHHsS CPEnbl), MPH OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKHI CMBICT HCIONb3YEMBbIX BEIWYHH, OOO3HAYEHUS W
€IMHULBl (PU3UUIECKUX BEJIMYNH, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIINE NAHHYIO (U3MYECKYIO
BEJIMYMHY C APYTHMH BETUYUHAMH, CTPOUTH IpadUKH M3YUEHHBIX 3aBUCUMOCTEH (PH3UUECKNX
BEJINYNH,

XapaKTepU30BaThb CBOWCTBAa Tel, (U3WYECKHE SBICHMS W NPOIECCHl, HCIONb3YS 3aKOH
COXpPaHEHHsI YHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHHS, PUHLIUIT CYIEPIIO3ULIUN CHUJI, TIPUHIIHIT
otHocuTenbHOCTH [amumesi, 3akoHbl HBIOTOHA, 3aKOH COXPAHEHHs] HMIYJIbCA, 3aKOHBI
OTPaKEHUs U TPEIOMIICHHUS] CBETA, 3aKOHbI COXPAHEHUs! 3apsSA0BOrO U MAacCOBOTO YUCEN NPU
SIEPHBIX PEaKLMsIX, MPH 3TOM JIaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3aIHUCHIBATH €TI0
MaTeMaTHYECKOE BbIPAKEHUE,

OOBSICHATh (PU3NUECKHE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE CUTYyaLUH
NPAaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH NPUYUHHO--CIECACTBEHHbIE CBSI3H,



CTpOUTh OOBSCHEHHE U3 2—3 JIOTMYECKHUX WLIaroB C OMOPOH Ha 2—3 HM3YYEHHBbIX CBOKHCTBA
bu3NIECKUX SIBICHUH, (PU3NIECKUX 3aKOHOB M 3aKOHOMEPHOCTEHH;

pewmarb pacuéTHbIe 3amauyd (ONMHUpArOIIHMecs Ha CUCTeMy U3 2—3 YpaBHEHHUI), HCIOJB3Ys
3aKOHbI M (OPMYJIBI, CBS3BIBAIOIINE (DH3MUECKHE BEIMYHHBI, HA OCHOBE aHAJIN3a YCIOBHS
3a/la4M 3aMMChIBATh KPATKOE YCJIOBHE, BBUIBJSITh HENOCTAIOLINE WM HU30BITOYHBIE NAaHHbBIE,
BbIOMpPATh 3aKOHBI W (OPMyJIbl, HEOOXOAWMBIE Ul PEIUeHHs, NPOBOAMTH PACUETHI H
OLICHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HaUEHHsI (PU3MYECKON BEITMYHHBL,

pacrio3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEIIMTh MPH MOMOLIN (PU3UYECKUX METOJOB,
UCTIONB3YSl OMUCAHME HCCIENOBAHUS, BBIACTATH IMPOBEPSEMOE NPEANONOKEHHE, OLIEHUBAThH
NPaBUJIBHOCTh TOPSAKA TNPOBENCHHS HCCIEAOBAHUS, [eNaThb BBIBOABL, HWHTEPIPETUPOBATH
pe3yabTaThl HAOJMFOAEHUH U OTIBITOB,;

NPOBOIUTH OIBITH MO HAOMIONEHUIO (PU3MUECKUX SBICHUH WM (PU3UYECKUX CBOWCTB TeIN
(m3y4yenne BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXPAaHEHHUs] SHEPTUH, 3aBHCHUMOCTb IMEPUOIA
KoJleOaHui MPy>KUHHOTO MasiITHAKA OT MAacChl TPy3a M KECTKOCTH MPYKUHBI U HE3aBUCHMOCTD
OT aMIUTUTYAbl MaJIbIX KOJICOaHWH, MPSIMOJMHEHHOE PaCIpOCTPAHEHUE CBETa, PA3JIOKECHUE
Oenmoro ceera B CHEKTpP, M3yYEHHE CBOHCTB M300pa’ke€HHUs] B TUIOCKOM 3€pKajie U CBOMCTB
n300pakeHus1 mpenMera B coOuparomeldl JuH3e, HaOJIOJCHHE CIUIOIIHBIX W JIMHEHYaThIX
CIIEKTPOB HM3JIyYEHHUsI). CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY U3 HM30BITOYHOrO Hadopa
000pyIOBaHUS, OMUCHIBATH XO OIBITA H €0 Pe3yJIbTaThl, (POPMYIHPOBATH BHIBOABI,
NPOBOIUTH MPHU HEOOXOAMMOCTH CEPHIO MPSMBbIX M3MEPEHUH, ONMpenessisi CpeaHee 3HaUCHHE
u3MepsieMoii Benu4rHbl ((POKyCHOE paccTosiHue coOuparoeil JTHH3bI), 0OOCHOBBIBATH BHIOOP
cniocoba u3MepeHust (M3MepUTeIbHOrO MPudopa);

MPOBOIUTH HCCIEIOBAHNE 3aBHCUMOCTEH (PU3NYECKUX BEJIMYUH C HUCIOJIB30BAHUEM MPSIMBIX
U3MEPEeHUI (3aBUCHUMOCTb IyTH OT BPEMEHHM TIPH PABHOYCKOPEHHOM JBIDKEHHH Oe€3
HAYaJIbHON CKOPOCTH, mepuoja KojeOaHWH MaTeMaTH4eCKOro MAasTHHUKA OT JIMHBI HUTH,
3aBHCHMOCTH YIJIa OTPaXKEHUs CBETa OT yIjla MajeHUs U yIriia MPeJOMJICHHS OT yria
NaJIeHus1): TUIAHUPOBATh UCCIIEOBAHIE, CAMOCTOSITENIbHO COOMPaTh YCTAHOBKY, (PUKCHPOBATH
Pe3yJIbTAThl MOJYYEHHOH 3aBUCUMOCTH (DM3MYECKHX BEJIMYUH B BUAE TaONHL U rpadpuKos,
IeNaTh BBIBOIBI IO PE3YJIbTATAM UCCIICAOBAHUS,

NPOBOIUTH KOCBEHHBIE M3MEPEHUsl (PU3NYECKUX BEJIWYHH (CPEIHsSI CKOPOCTb M YCKOpEHHE
Tela TPU PABHOYCKOPEHHOM [IBUXKEHUH, YCKOpPEHHE CBOOOIHOTO MAaaeHHs], KECTKOCTh
NPYKUHBL, KO3()(PHULHUEHT TPeHHs CKONBKXEHHS, MEXaHUUeCcKasi paboTa M MOIIHOCTb, YaCTOTa U
nepuon  KoJeOaHWi MaTeMaTHYecKOro M MNPYKHHHOTO MAasTHUKOB, OITHYECKas CHJa
cobuparorneil JIMH3bL, PAgUMOAKTUBHBIA (OH): TUIAHUPOBATh HM3MEPEHHs, COOHMpaTh
SKCIIEPUMEHTAJbHYK0 YCTAHOBKY U BBINOJHATD M3MEPEHMs, CIenys NpPeasIOKeHHON
WHCTPYKLWH, BBIUYUCIATh 3HAYCHUE BEJIMUWHBI MU aHAJIM3HPOBATH MOIYUYEHHBIE PE3YJIBTATHI C
y4€TOM 3aJaHHON MOTPEIIHOCTH U3MEPEHUH;

co0uoIaTh MpaBuiIa TEXHUKU 0€30MacHOCTH MpH padboTe ¢ 1abopaTopHbIM 000PYIOBAHUEM,
pa3nu4yaTh OCHOBHBIE NPU3HAKU H3yUEHHBIX (PH3UUECKUX MOJENeH: MaTepuasbHas TOYKa,
abCOMIOTHO TBEPAOE TEJO, TOUEYHBbIH WMCTOYHHMK CBETA, JIy4, TOHKAs JIMH3a, TUIAHETapHas
MOJIENIb aTOMa, HYKJIOHHAs1 MOZIESTb aTOMHOTO SIIIPa;

XapaKTePU30BaTh NMPUHIMIIBI JEHCTBUA W3yUEHHBIX NMPHOOPOB M TEXHUYECKHX YCTPOWUCTB C
OMopoil Ha WX omucaHus (B TOM YHCIE. CHUAOMETP, AATYUKH TOJOXKEHHs, PACCTOSIHHUA H
YCKOPEHMs, paKera, 5XOJOT, OUYKH, IEPHCKOM, (oToanmapar, ONTHYECKHE CBETOBOIDI,
CHIEKTPOCKOII, J03UMETP, Kamepa BuibCcOHA), UCTIONB3ysl 3HAHUS O CBOHCTBAX (PU3NUECKUX
SIBJIEHUH 1 HeOOXoauMble (pU3HUecKre 3aKOHOMEPHOCTH,

UCTIONB30BATh CXEMBl M CXEMAaTHYHbIE PUCYHKH HW3YYEHHBIX TEXHHUUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX TNPUOOPOB M TEXHOJNOTHYECKHUX TIPOLIECCOB MPH pEIleHHH y4eOHO--



NPAKTUYECKHUX 337a4, ONTHYECKHE CXEMBI JIJIsl MOCTPOSHHST N300paKEHHH B IIJIOCKOM 3epKaJie
u cobuparoreii TuH3e,

NPUBOANUTE TPUMEPHI (HAXOOUTh MHPOPMALIHIO O TPUMEPax) MPAKTUIECKOTO HCIIOJIb30BAHMS
¢usnyeckux 3HAHWH B TOBCENHEBHOW JKM3HM Ui obecrieueHus: O€30MacHOCTU TpH
oOpameHnn ¢ TpUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHMs 3I0POBbS H
COOJIFOIeHHST HOPM 3KOJIOTUYECKOTO TIOBEIEHHSI B OKPY KaroIeil cpere;

OCYIIECTBIIATh TIOUCK MH(pOpMannu GU3NIECKOTO cofepkanus B UHTepHETe, CAMOCTOSTENBHO
(bopMyIHpys MOUCKOBBIN 3aMPOC, HAXOAUTD MYTH ONPENETCHNUsT JOCTOBEPHOCTH MOJTYYEHHON
UH(pOpPMALUK HA OCHOBE UMEIOIINXCSl 3HAHUN U JOTIOJTHATEIBHBIX HCTOUHHKOB,

UCTIOJNB30BATh MPH BBINOJIHEHWH Yy4YeOHBIX 3aJaHUN HAy4YHO--TIOMYJSIPHYIO JIUTEPATypy
¢du3nvyeckoro copep:KaHus, CHPABOYHBIE MaTepHallbl, Pecypchl ceTh MHTepHeT, BIaneTh
npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3zoBaHus WHPOPMALMU W3 OJHOH 3HAKOBOM
CHUCTEMBI B APYTIVIO,

co3laBaTh COOCTBEHHBIE NMHCbMEHHBIE M YCTHbIE COOOINEHHsS] Ha OCHOBE HMH(GOpMAILMH W3
HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO CONEPIKAHUs, MyOJMYHO MPENCTABISATh PE3yJIbTAThI
MIPOEKTHOM WJIM HCCJIENOBATENIBbCKOW NEATENBbHOCTH, NMPU 3TOM TIPAMOTHO HCIOJb30BATh
U3yYCHHBI TIOHATHUHHBIA anmapaT HW3y4aeMoro pasgena (U3UKH W CONPOBOXKIATH
BBICTYIIICHUE TIPE3€HTalnel ¢ y4ETOM 0COOEHHOCTEH ay IUTOPHU CBEPCTHHUKOB.
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