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1. Conepxxanue y4eOHOro npeamera

7 kiacce

Pu3uKa 1 ee poJib B NO3HAHHU OKPYKAIOIIEr0 MUPA.

®usuka - Hayka o0 npupoze. SBieHus npupoasl. PU3NUECKUE SABICHUA: MEXAHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue Benu4MHBL. M3mepenue ¢usnuecknx BeanuuH. Dusndeckue MNPHOOPHI.
[TorpemHocTs n3MepeHuit MexxyHapogHasi CUCTEMA €AMHMII.

Kak ¢usmuka u napyrue ectecTBeHHbIE HAyKH HM3Y4aloT MPHpOIy. EcTecTBEeHHO-HAYUHBIN
METOJ MO3HaHMA: HaOJIOJeHHE, ITOCTAaHOBKAa HAy4YHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT 110 TMPOBEPKE TIHUIOTE3, OOBsACHEeHHEe HalOmogaemMoro sipiaeHus. OmnucaHue
(GU3nUecKUX SIBICHUH C OMOLIbIO MOJETIEH.

JdemoncTpanuu.

1. MexaHunueckue, TeIUIOBbIE, IJIEKTPUIECKHAE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnyeckue npubOpsl U MpoLEaypa MPSIMbIX U3MEPEHUI aHAJIOTOBBIM U IU(PPOBBIM
npudopoMm.

JlaGopaTopHbie padoThI M ONBITHI.

Omnpenenenne HeHbl JeIeHNs HIKalIbl K3MEPUTEIBLHOTO pUodopa.
N3MepeHne paccTosTHUMN.

N3mepenue o0beMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenne pasMepoB MajbIX TEJ.

5. M3smepenue temmeparypsl NpH IOMOIIM >KMJIKOCTHOIO TEpPMOMETpa M JaT4yHKa
TEMIEPATYPHI.

6. IlpoBenenue wucciaenoBaHus MO IMPOBEPKE TMIIOTE3bI: JAIBHOCTh IOJETAa IIApUKA,
MYIIEHHOT0 FOPU30HTAJIBHO, TEM 00JIbIlIe, YeM OOJIbIle BBICOTA ITYCKa.

IlepBoHaYa/IbHbIE CBEICHUA O CTPOCHHUH BellecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYNBI, UX pa3Mepbl. OMBITHL, JTOKA3BIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>keHHe dacTul BemecTBa. CBS3b CKOPOCTH JBMKCHMS YacTHIl C TEMIEPATypOil.
BpoynoBckoe nBmwkenue, muddysus. B3ammojeicTBHe YaCTHIl BEMIECTBA: NPUTSHKEHUE H
OTTaJIKUBAHHUE.

ArperaTHbleé COCTOSIHUSI ~BEIIECTBA: CTPOCHHUE TIa30B, JKUIKOCTEM M TBEPABIX
(KpucCTaJUIMYEeCKHX) Teld. B3auMocBsA3b MeXay CBOMCTBaMH BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

=

JdeMoHcTpanuu.

1. Habmronenrne 6pOyHOBCKOTO JIBHIKEHUSI.

2. HaGmonenue nuddy3un.

3. HabGmronenue siBneHui, OOBICHIIONINXCSA MPUTSHKEHUEM UM OTTAJKMBAHUEM YacTHIL
BELIECTBA.

JlaGopaTropHblie padoThI M ONBITHI.

1. Ouenka quamerpa aToMa METOJIOM PSIOB (C HCIIOTb30BaHUEM (poTorpaduwuii).

2. OmnbITHl IO HAOIOICHUIO TEIIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThI 1O OOHAPYKEHUIO IEUCTBUSI CHII MOJIEKYJISIPHOTO MTPUTSKEHUS.

JIBH:xeHMe M B3aUMO/IeliCTBHE TeJl.

Mexanuueckoe ABuxkeHue. PaBHOMepHOe M HepaBHOMEpHOE ABMkeHHE. CKOpPOCTb.
CpenHsist CKOpoCTh IPH HEPABHOMEPHOM JIBMKEHUU. PacyeT myTu U BpeMEHU JBUKEHUS.

SBnenue uHepuuu. 3aKOH HMHepUWU. B3aumoneiicTBUe Ten Kak NMpPUYMHA W3MEHEHUS
CKOpPOCTH JBM)KE€HMs Tell. Macca kak Mepa umHepTHoctH Tena. I[lnmotHocTts BemectBa. CBs3b
MJIOTHOCTHU € KOJIMYECTBOM MOJIEKYI B €IMHUIE 00beMa BEIIECTBA.

Cuna kak Xxapakrtepuctuka B3aumoneictBus Tten. Cuiia ynpyroctd M 3akoH ['yka.
N3mepenue cuipl ¢ MOMOIIBIO TUHAMOMETpa. SIBJIeHHE TATOTEHUS U cujia TshkecTu. Cuita TSKECTH
Ha Ipyrux mianerax. Bec tena. HeBecomocThb. CnokeHue Cul, HaNpaBJIE€HHBIX MO OAHOW IPSIMOM.
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PaBnHonelicTByromas cui. Cuia TpeHust. TpeHue CKOIbXEeHUsl U TPEHUE MOKos1. TpeHue B mpupojie
U TEXHUKE.
JdemoncTpanmu.
1. HabmroneHne MEXaHUYECKOTO IBUYKEHUS Tela.
N3mepenre CKoOpoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronienune siBjaeHUs] MHEPIUH.
Habmroienne n3MeHeHus: CKOpOCTH MPH B3aUMOJIEHCTBUU Tell.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TE.
. CroxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSAMOIL.

JIaﬁopaToprle padoThI U ONBITHI.

1. OmpeneneHrie CKOPOCTH PaBHOMEPHOTO IBMXKEHUS (LIapUKa B >KUJIKOCTH, MOJENU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpeneneHue cCpeaHEe CKOPOCTH CKOJBXEHHS Opycka WIM IIapuKka MO HAKIOHHOM
IIJIOCKOCTH.

3. OmnpeneneHue IOTHOCTH TBEPAOIO TeENa.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBHCUMOCTh pacTsKeHHs (nedopMamnuu) MpyXKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OneIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHHUS CKOJIBKEHHS OT BeEca Tena U
XapaxkTepa COIMPUKACAIOIINXCS TOBEPXHOCTEH.

/laBjieHHe TBepABIX TeJl, )KUAKOCTEelH U ra30B.

Jasnenune. CiocoObl yMEHBIIIEHUS U YBEIUYEHUS JaBieHus. JlaBiaeHue raza. 3aBUCUMOCTD
JIaBIIEHU Ta3a oT o0beMa, Temreparypsl. [lepenaya qaBneHust TBEPABIMHU TEIAMH, KHUJIKOCTSIMU U
razamu. 3akoH Ilackansa. IIHeBMaTnueckne MamiMHbl. 3aBUCUMOCTb JABJICHUS YKUJIKOCTH OT
ryounsl.  ['mapocrarmueckuit  mapagokc. CooOmiarommecs cocyabl. [ 'mapaBiamueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpHuuHBI CyIIECTBOBAHHS BO3MYIIHON
o6omoukn 3emiau. OmbiTr Toppuyennu. M3mepenue atMochepHOro naBlIeHHs. 3aBUCHUMOCTH
aTMOC(EepHOro JaBJICHHUS OT BBICOTHI Haa YypoBHeM Mops. Ilpubopsl s u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JleiicTBHE )KMJIKOCTH U Ta3a Ha IOTPYKEHHOE B HUX TeJ0. BrITankuBaromas (apxuMe10Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

JdemMoHcTpanuu.

1. 3aBHCHMOCTb J1aBJIEHHUS raza OT TEMIEPATYPHI.

IIepenava naBieHUs )KUIKOCTBIO U Ta30M.
CooOmraromuecs CoCcyabl.

I'mppasinueckuii npecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO JaBICHHUS.

6. 3aBUCUMOCTh BBITAIKHBAIOIIEH CHIBI OT O0beMa MOTPY)KEHHOW 4YacTh Tena u
MJIOTHOCTHU KUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLLIEH CHJIBI BECY BBITECHEHHOM KHIKOCTH.

8. YcnoBue muiaBaHusl TeN: IUIABAHME WM TOTPY’KEHHE Te€l B 3aBUCHUMOCTH OT
COOTHOLLIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

JlaGopaTropHbie padoThI M ONBITHI.

1. UccnenoBanue 3aBUCMMOCTH Beca Teja B BOAE OT 00beMa MOrPYKEHHOH B KUIKOCTb
YacTH TeJna.

2. OmpeneneHue BBITAIKUBAIOUIEH CHIIBI, JEHCTBYIOLIEM Ha TeENO, IMOTPYKEHHOE B
KUJKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BHITAIKUBAIOIIEH CHIIBI, ACHCTBYIOIIEH Ha TEJIO B dKUJKOCTH,
OT Macchl Tena.

4. OnbITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUJIBI, ACHCTBYIOIIEH Ha
TEJO B )KUJIKOCTH, OT 00beMa MOTPYKEHHOU B KUAKOCTh YaCTH TeJIa U OT IUIOTHOCTHU KHUJIKOCTH.

5. KonctpyupoBanue apeomeTpa WM KOHCTPYMPOBAHHUE JIOAKA M OIpPENCICHUE €€
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rPY30I0ABEMHOCTH.

Pabota u MomHOCTB. DHeprus.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, 0JI0K, HaKJIOHHAs IIIOCKOCTh. [IpaBuiio paBHOBECHS phIuara.
[Ipumenenne mpaBwiIa paBHOBeCHS pblyara kK OJoky. "3oi0TO€ TpaBMIO" MEXaHUKH.
Koaddunment monesnoro aeiictus (manee - KIT/I) mpocTeix MexaHu3MoB. [IpocThie MeXaHU3MBI
B OBITY U TEXHHUKE.

Mexannueckass 3Heprus. KuHernueckas M NOTEHIMalbHas 3Heprus. [IpeBpainenue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPIUH B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

JdemMoHcTpanuu.

[IpuMepsl POCTBIX MEXAaHU3MOB.

JlaGopaTopHble paGoThI U ONBITHI.

1. Ompenenenrie paOOTHl CWJIBI TPEHHUS TMpPH PABHOMEPHOM JIBIDKEHHUH Tela IO
TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HUccnenoBanue yCJIOBUN paBHOBECHUS phblyara.

3. Nsmepenue KIIJ[ HakIOHHOM TIOCKOCTH.

4. V3ydeHne 3aKOHA COXPAaHEHUS] MEXAaHUYECKOU SHEPTUH.

8 KJacc

TenJioBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOEHHUS BellecTBa. Macca
Y pa3Mepbl aTOMOB U MOJIEKYJl. OTBIThI, TOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH.

Monenu TBepAOro, )KUIKOTO M ra3000pa3HOro cocTosiHUi BemecTBa. Kpucrannnueckue u
amop¢Hsbie Tena. OOBsICHEHNE CBOWCTB ra30B, )XKUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. (CMayuMBaHME M KalnWUIApHbIE sBIeHUs. TeruioBoe
pacuIMpeHme u cxxarue.

Temneparypa. CBsA3p TeMmmeparypbl CO CKOPOCTBIO TEIJIOBOTO JBHKEHHSI YacTHL.
Buytpennss sneprusa. CriocoObl ”3BMEHEHHS! BHYTPEHHEH SHEPTHH: TEIJIoNepeadya U COBEPILICHHE
paboTsl. Busl Teruionepenaun: TeIIONPOBOAHOCT, KOHBEKIUS, H3TYyUECHHUE.

KonunuecTBo TemnoTel. YienbHas TEIUVIOEMKOCTb BELIECTBA. T€MI000MEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBneHue um oTBepleBaHHE KPUCTATUMYECKUX
BEIIIECTB. YJelbHas TemioTa IuiaBieHus. [lapooOpa3oBanue u koHAeHcanus. Vcmapenue.
Kunenue. YnaenbHas temnoTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TeMIEpaTypbl KHWIIEHUS OT
aTMoc(hepHOTro aBICHHMS.

BnaxnocTs Bo3ayXa.

DHeprus ToMBa. Y IeJabHas TEII0Ta CrOPaHuUs.

[Tpunnuner pabotel TermoBbix aurarenei KIIJ[ temmoBoro apurarens. TermioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOIIEN CPEIBI.

3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUHU B TEIJIOBBIX MPOIIECCAX.

JdemMoHcTpanuu.

1. Habmonenne 6poyHOBCKOTO JIBHIKEHUSI.

HaGmronenne nuddy3un.

Habmroienue siBieHnii cMauuBaHUsI U KaMWJUISIPHBIX SBJICHHM.
Habumroienne TenyioBoro pacmvpeHus Ted.

H3meHeHre naBlieHus ra3a Mpyu U3MEHEHUH 00beMa U HarpeBaHUU W OXJIaKICHHH.
[IpaBusna uzmepeHus TeMnepaTypsol.

Buns! Teruionepenaun.

OxJaxJieHre Ipu COBEPLICHUN PAOOTHI.

9. HarpeBanue npu coBepilIeHUH padOThl BHEIIHUMU CHIIAMHU.

10.  CpaBHeHHE TEIJIOEMKOCTEHN pa3INYHbIX BELECTB.

11. HaOironenne KumeHus.

12.  HaOmroneHue nMocTosTHCTBA TEMIIEpATyphl MPHU IJIABJIECHUU.
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13. Moenu TEmIOBLIX ABUTaTEIEH.
JlaGopaTopHble paGoThI U ONBITHI.
OnbITHI 1O OOHAPYKEHUIO TEUCTBUS CUJT MOJIEKYJISIPHOTO IPUTSKEHUSI.
OnpITHI IO BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.
OnbIThI 1O HAOIIOIEHUIO TETNIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TEl.
Onpenenenue AaBIeHUS BO3yXa B OaJUIOHE LIMPUIIA.
5. OnbITHI, JAEMOHCTPUPYIONIME 3aBHCHUMOCTH IaBJICHHUS BO3AyXa OT €ro obbemMa u
HarpeBaHUs WM OXJIAKICHUS.
6. IIpoBepka THUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOHMKA JKUIAKOCTH B
TEPMOMETPHUUYECKOMN TPyOKe OT TeMITepaTypHhI.
7. Habnmronenue n3MeHeHUs BHYTPEHHEH SHEpruu Tella B pe3ylibTaTe Teruionepeaaud u
paboThl BHEIITHUX CHII.
8. HccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpSIUYEi BOJIBI.
9. OnpeneneHre KOIMYECTBAa TEIUIOTHI, IOJIYYEHHOTO BOJOH NpU TEIIOOOMEHE C
HarpeThiM METAITMYECKUM [IUITUHAPOM.

b e

10.  Omnpenenenune yaenbHON TEMIOEMKOCTH BELIECTBA.
11. Uccnenosanue nporecca uCnapeHus.

12.  Omnpenenenne OTHOCUTEIBHOM BIIaXXHOCTH BO3AYyXa.
13. Onpenenenue yeabHOU TETUIOTHI MIJIABJICHUS JIbJa.

DJleKTPpUYeCKHe U MATHUTHbIE SIBJICHUS.

OnekTpusanusa Tel. J[Ba poaa 3JeKTpuUYecKuX 3apsaoB. BzanmopaeicTBue 3apssKeHHBIX
ten. 3akoH KynoHa (3aBUCHUMOCTb CHIIBI B3aMMOIEHCTBHS 3apsDKEHHBIX TEJT OT BEJIMUMHBI 3aPsiI0B
U PACCTOSIHHS MKy TEIIAMH ).

Dnektpuyeckoe noisie. HanpsokeHHOCTh 3JeKTpUYecKoro noiis. [IpuHIun cyneprno3uiumn
AJICKTPUYECKUX T0JIeH (Ha KaYECTBEHHOM ypOBHE).

Hocurenu snexkTpuueckux 3apsaoB. DJIEMEHTapHbIN 3eKTpuueckuil 3apsn. CtpoeHue
aroMa. [IpoBOHUKY U TUAIIEKTPUKH. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBAHUSI SJIEKTPUUYECKOTO TOKa. VICTOYHUKH
MOCTOSTHHOTO TOKa. JIeHWCTBHS JJIEKTPUUYECKOTO0 TOKa (TEIUIOBOE, XWMHYECKOE, MAarHUTHOE).
DIEKTPUUECKHI TOK B )KUJIKOCTSIX U ra3ax.

OnekTpuyeckas 1enb. Cuna Toka. IjekTpuueckoe HampspkeHue. ConmpoTHBICHUE
MPOBOJIHUKA. YIeIbHOE COMpPOTUBIIEHHWE BelmlecTBa. 3akoH Owma i ydacTKa LeMH.
ITocnenoBarenbHOE U MapaJIeTIbHOE COETMHEHUE MTPOBOTHUKOB.

PaboTa 1 MOIITHOCTH IEKTPUYECKOTO TOKa. 3akoH J[koynsa-Jlenmna. Dnekrpudeckue mnenu
Y TIOTPEOUTEIH JISKTPUUIECKON dHEpTun B ObITy. KOpoTKOE 3aMbIKaHueE.

IlocTtossHHBIE MarHuThL. B3amMoaelCTBHE IIOCTOSHHBIX MarHMTOB. MarHmTHOE IIOJIE.
MarnutHoe noJie 3eMJId U €ro 3Ha4eHue Jyis Ku3HU Ha 3emie. OnbIT Opcrena. MarHuTHOE 1osie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicCTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUTaTellb MOCTOSHHOrO Toka. Mcmonb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @apages. SBneHue diaekTpoMarHuTHOW uWHAYKIUU. [IpaBuno  JleHna.
Onekrporerepatop. CrocoObl TOMYYEHUS JICKTPUYSCKOW DSHEPruu. ODJIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

JdeMoHcTpanuu.

1. DnekTpuzarus Ted.

JIBa poJia SIEKTPUUECKUX 3apsi0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
VY CTpolCTBO U ICHCTBHE DJIEKTPOCKOIIA.

DneKTpocTaTHuecKast UHIYKIIMSL.

3aKOH COXpaHEHHUS JIEKTPUUECKUX 3aPAJIOB.

[IpoBOAHUKY U JUAIIEKTPUKHU.

MoaenupoBaHHU€ CUJIOBBIX JTUHUM 3JIEKTPUUECKOTO TOJIS.

M cTOoUYHNKH ITOCTOSSHHOI'O TOKA.
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9. JlefcTBUS DJIEKTPUUECKOTO TOKA.

10.  DnexTpu4ecKuil TOK B KUIAKOCTH.

1. ["a30BbIit pazps.

12. H3MepeHne cuibl TOKa aMIIEpMETPOM.

13.  H3MepeHue 3IeKTPUUYECKOTO HAMIPSKEHHS BOJTbTMETPOM.

14. Peocrar 1 Mara3uH CONIpOTHUBIICHUM.

15. B3auMozaeiicTBrE TOCTOSHHBIX MAarHUTOB.

16.  MogenupoBaHue HEBO3MOKHOCTH pa3JIEIEeHUs MTOJIFOCOB MarHUTA.
17. MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

18.  OmsIT Dpcrena.

19. MaruutHoe noJie Toka. IJEeKTPOMarHuT.

20.  JlelicTBME€ MarHUTHOTO MOJIS HA IPOBOJHHUK C TOKOM.

21. DIEKTPOABUTATEND IOCTOSTHHOTO TOKA.

22. UccnenoBanue siBeHUS SIEKTPOMArHUTHOW UHTYKIIUH.

23. OmnbiTel Dapajes.

24.  3aBHCHMOCTb HalPaBJIEHUS NHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHSI.
25. DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

JlaGopaTopHble paGoThI U ONBITHI.
OnbITHI 1O HAOTIOIEHUIO NIEKTPU3ALNMHU TNl UHAYKIIMEH U TPU CONPUKOCHOBEHHUU.
UccnenoBanue AeCTBUSA 3IEKTPUUYECKOTO MOJISI HA MPOBOJIHUKHU U JUAJICKTPUKH.
COopka u mpoBepka padoThI NEKTPUIECKON IIENH MMOCTOSTHHOTO TOKA.
N3mepenue u perylIupoBaHue CUIIBI TOKA.
H3mepeHue u peryiupoBaHue HaMPsHKEHHUS.

6. VccnenoBaHue 3aBUCMMOCTHU CHJIBI TOKA, UYILETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pe3UCTOpa M HAMPSKEHUS Ha PE3UCTOPE.

7. OHBITBI, ACMOHCTPHUPYIOIIHE 3aBUCUMOCTB SJICKTPHUYCCKOTO COIIPOTUBJICHUA
MPOBOJHMKA OT €r0 JJIUHBI, TUIOIIAIU TOMEPEYHOT0 CEYEHHS U MaTepHaa.

8. IIpoBepka nmpaBuiia CJI0KEHUS HAPSHKEHUM TTPH MOCIIEI0BATETHHOM COETMHEHUH JIBYX
PE3UCTOPOB.

9. IlpoBepka nmpaBuiia AJisi CUIIBI TOKA MIPH MAPAIJIEIIBHOM COEMHEHUH PE3UCTOPOB.

Nk W=

10.  Omnpenenenue paboTHI MEKTPHUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.

11.  OmnpeneneHne MOLHOCTH NEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

12.  HccnenoBaHue 3aBUCHMOCTM CHJIBI TOKa, MIAYIIETO 4Yepe3 JaMIOuyKy, OT
HaIpsDKEHUsS Ha HEN.

13. Onpenenenne KIIJ[ narpeBartens.

14.  HccnenoBaHne MarHMTHOTO B3aWMOJEUCTBUS TOCTOSIHHBIX MarHUTOB.

15.  H3yueHue MarHMTHOTO TOJS MOCTOSHHBIX MAarHUTOB MPU UX OOBEIUHEHUH U
pa3/ieIeHUH.

16.  HccnenoBaHue AEHCTBUA 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITEL, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH CHIJIBI B3aUMOJCHCTBUSA KATYIIKU C
TOKOM M MarHuTa OT CHJIbl TOKA U HallpaBJICHUS TOKA B KaTYIIKE.

18. W3yueHne neicTBrUs MArHUTHOIO TOJIS HA IIPOBOAHUK C TOKOM.

19.  KonctpyupoBaHue U u3ydeHue paboThl JIEKTPOIBUTATEIS.

20.  Hzmepenue KIIJ[ anekTpoaBUraTtenbHON yCTaHOBKHU.

21.  OmnbITHI IO UCCIENOBAHUIO SIBJICHUS HIEKTPOMArHUTHON MHIYKIIMH: UCCIIEJOBAaHUE
VU3MEHEHUN 3HAYEHUs U HallpaBJICHUs NHIYKIIMOHHOTO TOKA.

9 knacc

MexaHn4yecKkue siBJI1CHHS.

Mexannueckoe aBmxkeHne. MarepuanpHas Touka. Cuctema orcyera. OTHOCUTEIBHOCTD
MEXaHUYECKOrO JBH)KEHHs. PaBHOMepHOE mpsMonMHENHOEe ABMXKeHHE. HepaBHoMepHOe
OpsIMOJIMHENHOE ABM>KeHHE. CpenHsisi M MTHOBEHHas CKOpPOCTb Tejda NPU HEPABHOMEPHOM
JBUKECHUH.



Yckopenue. PaBHoyckopeHHOE TIpsIMOJIMHEHHOE IBIKeHHE. CB0OO1HOE TTajgeHne. OmbIThI
lanunes.

PaBHOMepHOE ABMKEHUE 10 OKpYXHOCTH. [lepuon u yactora obOpamienus. Jluneinas u
yrioBas cKopocTH. LIeHTpocTpeMHUTEIbHOE YCKOPEHHE.

[Tepsriit 3akoH HeroTona. Bropoii 3akon HeroTona. Tpetuit 3akon Herotona. [Ipunimn
CYNEPIIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHHsI CKOJIBKEHHsI, CHUJIa TPEHHS
MOKOS1, APYTHUE BUIBI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpEeHHE CBOOOJHOTO MaJCHMS.
JBwxenue mianet Bokpyr Comnnia. [lepBas kocmudeckast ckopocTb. HeBecoMOCTh U ieperpy3KH.

PaBHOBecue MatepuanbHO Touku. AOCOIIOTHO TBEepAOE Telo. PaBHOBecue TBep0To Tena
C 3aKpEIUICHHOM OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. 3meHnenue umnynbca. Mynbc cuiibl. 3aKOH COXpPaHEHUsI UMITYJIbCa.
PeaktuBHOE NBHKEHUE.

Mexannueckass pabota U MOIIHOCTh. PaGoTa cui TsxkecTH, ynpyroctu, TpeHus. Csssb
sHepruu W pabotel. [loTeHIManbHas SHEPrus Teja, TMOTHSATOTO HaJ TIOBEPXHOCTBHIO 3EMIIH.
[ToTeHumanbHas 3Heprus cxkaroil npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTHUU.

JdemoHcTpanmu.

1. HabnroeHne MeXaHU4eCKOTro JIBHKEHHS TeJla OTHOCUTENBHO Pa3HbIX TEJ OTCYETA.

2. CpaBHEHHE NYTEN M TPACKTOPUU JNBMXKEHHUS OJHOTO M TOTO K€ Tella OTHOCHUTEIHbHO
pPa3HBIX TEJ OTCYETA.

3. M3MepeHue CKOpOCTH U YCKOPEHHMS IPSIMOJIMHEUHOTO IBUKEHHUS.

4. VccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JIBUXKEHUS.

5. Habmronenue ABMKEHUS Tella O OKPY>KHOCTH.

6. HaOmroieHne MexaHM4eCKuX SIBICHUHM, TPOUCXOIIINX B cucTteMe otcuera "Tenexka"
P €€ PAaBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCUTENbHO KabuHeTa (GU3HUKH.

7. 3aBUCUMOCTb YCKOPEHUS Tela OT MACChI TeJla U ACHCTBYIOIEH Ha HETO CUJIBL.

8. HabmroneHue paBeHCTBA CHII TP B3aUMOJICHCTBUH TETI.

9. 3MmeHeHue Beca Tela MPU YCKOPEHHOM JBUKEHUH.

10. Ilepenaua nmnysnbca Ipy B3aUMOJEHCTBUH TET.

11.  IlpeoOpa3zoBaHus 3HEPTHU MTPH B3aUMOJICHCTBUU TEI.

12. CoxpaHeHre UMITYJIbCA MPU HEYTIPYTOM B3aUMOJICUCTBUH.

13.  CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOAEHCTBUM.

14. Habnronenne peak THBHOTO JIBHYKEHUSI.

15.  CoxpaHeHHEe MEXaHMUYECKOW YHEPTUU MPH CBOOOIHOM MaICHUH.

16. CoxpaHeHHME MEXaHUYECKON »HHEpruyM Mpu ABMKEHUU Tela NOJ JEHCTBUEM
PYKUHBL.

JlaGopaTopHbie padoThbI M ONBITHI.

1. KoHcTpyupoBaHue TpakTa JUIsl pasroHa W JaJIbHEHIIEro PaBHOMEPHOTO JIBUKECHUS
[IapUKA WK TEJIEKKH.

2. OmpeneneHue cpeiHEd CKOPOCTH CKOJBXEHMsI Opycka WIM ABM)KEHMs IIapuKa II0
HAKJIOHHOMH MJIOCKOCTH.

3. OmpeneneHre yCKOpPEHHMsl Tela IPU PABHOYCKOPEHHOM JABM)KEHMH IO HAKIOHHOM
MJIOCKOCTH.

4. UccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHM NPU PaBHOYCKOPEHHOM ABUKEHHH 0€3
HAYaJIbHOM CKOPOCTH.

5. TlpoBepka rumnoTe3sl: €CJIU IPU PAaBHOYCKOPEHHOM JIBHXKEHHH 0€3 HauallbHON CKOPOCTH
NyTH OTHOCATCA KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE MPOMEXKYTKH BpPEMEHU
OJTMHAKOBEI.

6. HUccnenoBanne 3aBUCHUMOCTH CHUJIBI TPEHUS CKOJIBKEHHUS OT CHJIIBI HOPMAaJIbHOTO
JTaBJICHMSL.



7. Onpenenenue ko3 duiimeHTa TpeHUs! CKOIbKEHHUS.

8. OnpeneneHue KeCTKOCTU IPYKUHBI.

9. Onpenenenue pabOThl CHUIBI TPEHHUS MNP PABHOMEPHOM JBMKEHHM Tejla I10
TOPU30HTAIIBHON ITOBEPXHOCTH.

10.  Omnpenenenue paboOThl CHIIBI YIPYTOCTH MPU MOAbEME Ipy3a C MCHOJIb30BAHUEM
HETOABUKHOTO U TOJIBI’KHOTO OJIOKOB.
1. N3ydeHue 3aKkoHa COXpaHEHUs SHEPTUH.

Mexanuyeckue KoJ1e0aHUs U BOJTHBI.

KonebarenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKU KOJICOAHUI: MEpPHO, 4acToTa,
aMIuTyna. MarematudecKuil M NpPYKUMHHBIM  MasTHUKU. IIpeBpamieHue »HEprum mnpu
K0J1e0aTenbHOM JIBUKEHUU.

3aryxatomue konebanus. BoiHykeHHbIe KoneOanus. Pe3onanc. MexaHHUeCKUe BOJIHBL.
CBolicTBa MeXaHN4YeCKUX BOJIH. [IpononbHbIe U nonepeuHbie BOJIHBIL. [JIMHA BOJIHBEI U CKOPOCTH
€€ pacipocTpaHeHus. MexaHn4eckue BOJIHbI B TBEP/IOM TeJle, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. THQpa3Byk U yIbTpa3ByK.

JdemMoHcTpanuu.

1. HaGnronenue koneOaHMi Tes MO/ 1EHCTBUEM CHJIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
Habmionenue xonedanuii rpy3a Ha HUTH U Ha MIPYKHUHE.

HaOnroneHue BeIHYX/I€HHBIX KoJeOaHUI 1 pe30HaHca.
Pacripoctpanenne npoJoabHBIX M IONEPEYHBIX BOJIH (Ha MOJIEIH).
HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKyCTHYECKHI1 pe30HaHC.

JlaGopaTopHbie padoThI M ONBITHI.

1. OmnpeneneHue 4acTOThl U EpHOa KOJIEOAHUH MaTEMaTHUECKOTO MasiTHUKA.

2. OnpezneneHue 4acTOThl U Iiepuoa KojaeOaHUi MPyKUHHOTO MasiTHUKA

3. HccnenoBanue 3aBUCHMOCTH MEpUOJa KOJEOAHUN IMOABEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. UccnenoBanue 3aBUCUMOCTH NE€PHOJA KOJEOAHUN MPYKUHHOTO MasiTHUKAa OT MacChl

O

rpysa.
5. TlpoBepka HE3aBUCHMOCTH TEpHOJia KOJeOaHWM Trpy3a, MOJABEUIEHHOTO K HHUTH, OT

Macchl Tpy3a.

6. OnpIThI, JAEMOHCTPUPYIOIKME 3aBUCUMOCTh IepHoJa KojleOaHUN MNPYKUHHOIO
MasiTHUKa OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. N3mepeHue yCKOpEeHHsI CBOOOTHOTO A ICHUSI.

DJIEKTPOMATHUTHOE M0JIe U YJIeKTPOMATHUTHBIE BOJIHBI.

DNeKTpOMarHuTHOE MoJie. DJIEKTPOMarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana s1neKkTpoMarHuTHBIX BOJH. Mcronb3oBaHue 3€KTPOMAarHUTHBIX BOJH Ul COTOBOM
CBSI3H.

DnexTpoMarHuTHas npupoaa cBera. CKopocTh cBeTa. BonHOBbIE cBOCTBA CBETA.

JdemMoHcTpanuu.

1. CBolicTBa 371€KTPOMAarHUTHBIX BOJIH.

2. BonHoBbIE CBOMCTBA CBETA.

JlaGopaTropHblie padoThI M ONBITHI.

W3yuenme cBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIIBbI0O MOOMIIBHOTO TenedoHa.

CaeToBbl€ sIBJICHHS.

JlyueBass monens cera. Mcrounuku cBeta. [IpsmosimHENHHOE pacnpOCTpaHEHUE CBETA.
3atmenus Cosnia u JIynsl. Otpaxenue cBera. [mockoe 3epkano. 3aKOH OTpaKEHHs CBETA.

[Ipenomiienue cBeta. 3akoH NpenomiieHus cBera. [loHOe BHYTpeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHre OTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOAX.

Jlunza. Xon mydedr B nmH3e. OnTHueckas cuctema (oToammapaTa, MHUKPOCKONA H
Teneckorna. ['a3 kak onTudeckas cucteMa. bim3opykocTs U 1abHO30PKOCTb.



Pasnoxxenue Genoro cera B ciekTp. OnbiTel HptoToHA. Cll0)KeHHE CTIEKTPATbHBIX I[BETOB.
Hucniepcus ceera.

JdemoncTpanmu.

1. IIpsamonuHelHOEe pacIpOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

. [omydeHnne n300paxeHMid B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cera.

OnTuyeckuii CBETOBO/I.

Xon tydeit B coOuparomiei JruH3e.

Xop J1ydeil B paccenBarole JIMH3E.

[Tomyuenue n300pakeHUii ¢ TOMOIIBIO JINH3.

9. Ipunnun neictBus Goroarnmapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mopens riasa.

I1. Paznosxxenue Genoro cBeta B CIEKTP.

12.  Tlomyuyenue Oenoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

JlaGopaTopHble paGoThI U ONBITHI.

1. MccnenoBanue 3aBUCMMOCTH yTila OTPaKEHUsI CBETOBOI'O JIy4a OT YIJIa MaCHHUS.

2. WzyueHue XxapakTepUCTHK M300paXeHUs IPeAMETa B IJIOCKOM 3epKaJe.

3. HccnenoBaHue 3aBUCUMOCTH yIila MPEJIOMIIEHUS CBETOBOTO Jiyda OT yrija MaJeHus Ha
rpaHuLe "BO31yX-CTEKI0".

4. TlomydeHnne n300paXKEHUH ¢ TTOMOIIBIO COOMPAIOIIEH JTMH3HI.

5. Omnpenenenre (HOKYCHOTO PacCTOSHUS U ONTUYCCKON CHITBI COOMPAFOIIIEH JIMH3HI.

6. OMBITHI MO PA3I0KEHHUIO OEIOr0 CBETa B CIIEKTP.

7. OnbITBl MO BOCHIPUSATUIO I[BETA MPEIMETOB IpPHU HX HAOIIOJAEHHWU 4Yepe3 IBETOBBIC
(UITBTPHL.

KBantoBbIe fiBJIeHUS.

OmneiTel Pezepdhopaa u mmanerapuast mosens aroma. Mojenb atroma bopa. Mcniyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPBI.

PamuoakTtuBHOCTh. Anbda-, O6era- u ramma-usznydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnass momens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpainenus. Ilepuop
MoJIypacnaaa aTOMHBIX sIJIep.

SnepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsI0BOT0 M MaCCOBOT'O YHMCEI. DHEPTUsl CBA3U
aTOMHBIX si7ep. CBsA3b Macchl M 3HEpruu. Peakiuu cuHtes3a u aenenus saep. lctouHnku sHeprun
Connua u 3Be3.

AnepHas sHepreTuka. JleiicTBUSA paAMOAKTUBHBIX U3TYYEHUN HA )KUBbIE OPTaHU3MBI.

JdemMoHcTpanuu.

1. CrieKTpbl U3Ty4€HHUs U IOTJIONICHUSI.

CrieKTpbl pa3aMyHbIX Ia30B.

CrnexTp Bogopo/a.

Habmonenune tpekos B kamepe BusibcoHa.

Pabora cueTdrika HOHU3UPYIOMIUX U3TYyISHHH.

. Perucrpanus uzinydeHuss IpupogHbIX MUHEPAJIOB U MPOTYKTOB.

JlaﬁopaTopHLIe PadoThI M ONBITHI.

1. HabGumroeHre CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3IYUEHHUS.

2. UccnenoBanue TPEKOB: M3MEPEHHE HSHEPTrUM YACTHUIBI 1O TOPMO3HOMY MyTH (IO
¢dororpadusm).

3. M3MmepeHue paiuoakTHBHOTO GOHA.

IToBTOpHTE/IBLHO-000011IAKOIIIUI MOLYIb.

[ToBTOpUTENBbHO-0000IAOMIUKA  MOAYAh MpEAHA3HAUYEeH [ CHCTeMaTH3allud |
00001IeHNsT TPEMETHOTO COJIEPYKAHMSI M OTIBITA ICATEIIEHOCTH, TPUOOPETEHHOTO NPU U3YUSHHUH
BCEro Kypca (pu3uKH, a Takke ISl MOJArOTOBKH K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMEHY I10
¢du3uke a5 00yJaroUINXCsl, BRIOPABIINX STOT YYEOHBINA TPEAMET.
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[Ipy wW3yyeHMM JAHHOTO MOJYJS PpEANM3yITCS U CHCTEMAaTU3HPYIOTCS  BHJIBI
NESTEIbHOCTH, Ha OCHOBE KOTOPHIX OOecredymBaeTcs JOCTIKEHUE TPEIMETHBIX W
METaNnpeMETHBIX MUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHHUs, (HOpMHUpYETCS eCTeCTBEHHO-HAay4dHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICJIOBAHWS SIBJICHHA NPUPOILI U TEXHHKH,
OBJIaJICHNE YMEHUSMU OOBSICHITH (pU3MUecKHe SBICHUS, IPUMEHSS MOTydeHHbIC 3HAHUS, pElIaTh
3a/1a4y¥, B TOM YHUCJIC KaYECTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIMATBEHO EATENBHOCTHBIN XapaKTep HaHHOTO MOJYJIS peanu3yeTcs 3a CUeT TOoro,
9TO 00YYaOIINECs BHIMTOTHSIOT 3aJaHs], B KOTOPBIX UM TIpeIaracTcs:

Ha OCHOBE IMOJIYY€HHBIX 3HaHUN pacro3HaBaTh U HAYYHO OOBACHATH GU3MUYECKUE SIBICHUS
B OKPYKaroUIed MPUPOJE U NOBCETHEBHOM KU3HU;

MCIOJIb30BaTh Hay4YHbIE METOJIbI UCCIIEIOBAaHUS (PU3UYECKUX SBJICHUHN, B TOM UYUCIE IS
MIPOBEPKHU THITOTE3 U MOTYICHHS TEOPETUICCKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HanOO0JIee BaKHBIX JOCTHKEHHUI COBPEMEHHBIX TEXHOJIOTHA,
HaIpUMep, MPAKTUIECKOTO MCIIOIh30BAHUS PA3IMUHBIX HCTOYHUKOB YHEPTHH HA OCHOBE 3aKOHA
MpEeBpaIIeHHs] U COXPAaHEHHsSI BCEX U3BECTHBIX BUIOB YHEPTHUH.

Kaxxas 13 TeM JaHHOTO MOAYJISI BKJIFOYAET IKCIIEPUMEHTAIbHOE UCCIIEJOBAHHE
obobmaromiero xapakrepa. Moaynb 3aBepIiaeTcs MpoBEICHUEM TUAarHOCTUYECKON U OLIEHOYHOM
paboTHI 32 KypC OCHOBHOT'O 00IIIETr0 00pa3oBaHuUs.

2. Ilnanupyemble pe3yabTaThbl 0OCBOCHUS Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIE:

B pesymbrare u3ydeHws: (U3MKM HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Yy
oOyuarotierocst 0yayT chopMHUpPOBaHbI CIIEAYIONINE TUYHOCTHBIE PE3YNIbTaThl B YACTH:

IaTpuoTHMYECKOr0 BOCTIMTAHUS:

MPOSIBIIEHUE UHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM (hU3nYecKoit
HAYyKH;

[IEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSM POCCUNCKUX YUECHBIX-(DU3HKOB.

I'paxkaaHCKOro u TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B O0CYXJACHUU OOIIECTBEHHO-3HAYMMBIX M 3THYECKUX
npo6JeM, CBI3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM TOCTHKEHUN (PU3UKH;

OCO3HaHHE BaKHOCTU MOPAIbHO-3TUYECKUX MPUHITUIIOB B IEATEIBHOCTH YYEHOTO.

ICTETHYECKOT0 BOCTIUTAHUS

BOCHIPUATHE ICTETUUECKUX KAayeCcTB (PU3NYECKOW HAYKH: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOroCcT, TOYHOCTH, JIAKOHUYIHOCTH.

ILlenHOCTH HAYYHOT'0 O3HAHUS:

OCO3HAaHWE IEHHOCTH (PM3MUECKON HAayKW KaK MOIIHOTO WHCTPYMEHTA TO3HAHHS MUPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BaKHEHIIIEH COCTABIAIONIEH KYJIbTYPHI;

pa3BUTHE HAYYHOU JTFO003HATETLHOCTH, HHTEPECA K HCCIIET0BATEIBCKOM IS TEIIEHOCTH.

®opMHUpOBaHUS KYJbTYPbI 310POBbSI U SMOLMOHAJIBHOI0 0JIArONOTyYHs:

OCO3HaHWE IICHHOCTH Oe30macHoro oOpa3a JKM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BaXKHOCTHU IIPaBUJI O€30MaCHOT0 MOBECHHUS Ha TPAHCIIOPTE, HA JI0POTax, C AMEKTPUUECKUM
" TCIIJIOBBIM OGOPYZ[OBaHI/IeM B IOMAIIHUX YCIIOBHUAX;

c(OpMUPOBAHHOCTH HaBbIKa pedeKCcru, MPU3HAHNUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
JKe TIpaBa y IPyroro 4eyioBeka.

TpynoBoro BocnuTaHusi:

aKTUBHOE y4acCTHE B PELICHUH MPAKTUYECKHX 33/1a4 (B paMKaX ceMbH, 00pa30BaTeIbHOM
OpTraHW3aIy, HACEJICHHOr0 ITYHKTa, POJHOTO Kpas) TEXHOJOTUYECKOW W  COIUATbHON
HAIPaBIEHHOCTH, TPEOYIOIIUX B TOM YKcie U (PU3NUECKUX 3HAHUM;

WHTEPEC K MPAKTUICCKOMY H3yUeHUIO Tpodeccuii, CBI3aHHBIX C (PUIUKOM.

IKOJIOTMYECKOT0 BOCTIUTAHMS:

OpHEHTAIsl Ha TpUMEHEHHe (U3WYECKHX 3HAHWHM JUIS pemieHusl 3a1ad B o0jacTu
OKpYKarolle Cpelbl, MIIaHUPOBAHUS MOCTYMKOB M OLIEHKH WX BO3MOXKHBIX TOCIEICTBUN s
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OKPYKArOIIeH CpeJIbl;

OCO3HaHUE TII00aTHHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MTyTeH MX perieHus.

AzanTanum K MEHSIIOIIUMCH YCJIOBHSAM COIMAILHON M MPUPOIHOM Cpeabl:

MOTPEOHOCTh BO B3aWMOJICHCTBHHM TIPY BBITIOJHEHUM WCCIICJOBAHUNA M TPOCKTOB
(bU3HYECKOM HANPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHX;

MOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO e TeIIbHOCTH;

MOTPEeOHOCTh, B (DOPMUPOBAHHWK HOBBIX 3HAHHWMA, B TOM 4YHClie (OPMYJIHPOBATH HJICH,
MOHSITHSI, TUIIOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHHUE Ae(PUIIMTOB COOCTBEHHBIX 3HAHUH M KOMITIETEHTHOCTEH B 001aCTH (DU3HKH;

TUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHHH HOBBIX (PU3UUYECKUX 3HAHMIA,

CTpEeMJICHHE aHAJIM3UPOBATh U BBISABIISATH B3aUMOCBSI3U MPUPO/IBI, OOIIECTBA H SKOHOMHUKH,
B TOM YHCIIE C HCIIOJIh30BaHUEM (PH3UICCKUX 3HAHUM;

OIICHKa CBOMX JCHCTBHM C YYETOM BIIMSHHMS Ha OKPYKAIOIIYIO CpeAy, BO3MOXKHBIX
ri00aJIbHBIX TOCICACTBHIMA.

MeTanpeamMeTHbie:

Osnadenue yHUBEPCAIbHLIMU YUEOHBIMU NOZHACAMETILHBIMU OCUCMBUAMU:

Bazosvie noeuueckue oeticmeus:

BBISIBJISITH M XapaKTEPU30BaTh CYIIIECTBCHHBIE TIPU3HAKU OOHEKTOB (SIBIICHUH );

YCTaHABIIMBATh CYIISCTBEHHBIA MPU3HAK KJIacCH(UKAIIMKM, OCHOBAHUS ISl 0000IIEHUS 1
CpaBHCHHS,

BBISIBJISTh 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B pacCMaTPHUBAEMbIX (haKTaxX, JAHHBIX H
HAOITIOICHUSX, OTHOCAIINXCS K (DU3UUICCKUM SIBIICHUSIM;

BBISIBJISTh TNPUYMHHO-CIICACTBEHHBIC CBSI3W TPU HM3YUYECHUH (PU3NYCCKUX SIBICHUN H
MPOIIECCOB, TPOBOAWTH BBIBOJBI C HCIOJIB30BAHHEM JCHYKTUBHBIX W  HHIYKTUBHBIX
YMO3aKJTFOUeHHH, BBIIBUTATh TUITOTE3bI O B3aUMOCBS3X (DU3NYCCKUX BEIINYHH,

CaMOCTOSITENILHO BHIOMPATh Croco0 pemieHust yueOHoU (u3ndeckoit 3agauu (cpaBHEHUE
HECKOJIbKUX BapUAHTOB PEIICHUs, BHIOOp HauOoJee MOIXOJAIICTO ¢ YUYeTOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHUER).

Basoevie uccneoosamenvckue oeticmeus:

HCIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIBCKUI HHCTPYMEHT TTO3HAHWS;

MPOBOMTH 1O CaMOCTOSATEIBHO COCTABIICHHOMY IIJIaHY OIBIT, HECIOXKHBINA (DU3MUCSCKHIMA
IKCIIEPUMEHT, HEOOIBIIIOE HCCIICIOBAHUE (PU3UUECKOTO SIBIICHUS,

OIICHWBAaTh Ha MPHUMEHHMOCTh M JOCTOBEPHOCTh HH(POPMAIUIO, TOJYYCHHYIO B XOJIE
WCCJICTOBAHMSI MITH DKCTICPUMEHTA,;

CaMOCTOSITEIILHO (hOPMYJIMPOBATH OOOOIICHHS M BBIBOBI IO pe3y/IbTaTaM IMPOBEICHHOIO
HaOJII0IEHUS, OIBITA, HCCACAOBAHMS;

MIPOTrHO3MPOBATh BO3MOXKHOE JalIbHEHINEe pa3BUTHE (PU3UUECKUX IPOIIECCOB, a TAKKE
BBIJIBUTATh TIPE/IIIONIOKEHUST 00 MX Pa3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma ¢ ungopmayuei:

MPUMEHSITh PA3JIMYHBIE METOJBI, WHCTPYMEHTBHI W 3alpoChl IMPU MOUCKE U OTOOpE
uH(GOPMAIIUK WK JAHHBIX ¢ YUETOM IMPEII0KEHHOM yueOHOU (DU3MUeCKOM 3a1auu;

aHAJIM3MPOBATh, CUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATh HMH(DOPMAIMIO PA3TUIHBIX
BUJIOB M (DOPM Ipe/ICTaBICHHUS;

CaMOCTOSITENTLHO BBIOMpATh ONTHMAJbHYIO (hOpMy TpejacTaBieHuss WHPOpMAIUUA U
WJUTIOCTPUPOBATH pelllaeMble 3a7a4d HECIIOKHBIMU CXeMaMH, JHarpaMMaMH, UHOHW rpaduKoi u
UX KOMOMHAIIMSIMH.

OBiajieHne YHUBEPCAJIbHBIMH YU4€OHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

Obuwenue:

B X07Ie 00CYX/IeHUs Y4eOHOT0 MaTepHalia, pe3yJibTaToB Ja00OPaTOPHBIX PadOT U MPOESKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMbI M BBICKA3bIBATh WJICH, HAICJICHHBIC HA
pelleHne 3aa9u 1 ToJIJepKaHKie 0J1aroKenaTeIbHOCTH OOIIECHUS;

COMOCTABJIATh CBOHM CYXICHHS C CYXICHUSMH JIPYyrUX YyYaCTHHKOB JUAJIOTA,
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00HapyXUBaTh pa3Inyle U CXOJCTBO MO3UIUH;

BBIPAXXATh CBOIO TOUKY 3PEHUSI B YCTHBIX M MUChbMEHHBIX TEKCTAX;

nyOJIMYHO  TPENCTaBISATh  Pe3yAbTaThl  BBIMOJIHEHHOTO  (PM3UYECKOrO  OMbITa
(9KCIIEepUMEHTA, UCCIIEI0OBaHMS, IPOEKTA).

CoBMecTHas 1eATeNbHOCTh (COTPYAHUYECTBO):

MOHUMATh W UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIUBHIYALHOW PabOTHI TIpH
pelIeHnr KOHKPETHON (hU3NYeCcKoil mpoOIeMbl;

MPUHUMATh 1€JM COBMECTHOW JIESTEIHHOCTH, OpPraHW30BBIBATH JIEUCTBHUS 10 €€
JTOCTHIKEHUIO: paclpellessiTh POiu, 00CYKIaTh MPOILECCHl U Pe3yIbTaThl COBMECTHON padOTHI,
0000111aTh MHEHHUSI HECKOJIBKUX YETOBEK;

BBITIOJTHATH CBOIO 4acTh pPalOTHI, JOCTUTas KAa4eCTBEHHOTO pe3ylbTaTra IO CBOEMY
HaIPaBJICHUIO U KOOPJAUHUPYS CBOU JACHCTBUS C APYTUMHU WICHAMU KOMaH/bL;

OILIEHMBATh KAY€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
c(hOpMYIIMPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUS.

OBiajeHne YHMBEPCAJIbHBIMH YUYeOHBIMH PeryJsiTUBHBIMU JeficTBUSIMM:

Camoopeanuzayusi:

BBISBJISITH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYalMsIX, TPEOYIOUINX AJsl peHICHUS
du3nUecKux 3HAHUH;

OPUEHTHPOBATHCS B Pa3NUYHBIX MOAXOAAX MPHUHATHS pElIeHUN (MHIUBUIYaIbHOE,
MIPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUI TPYIINOi);

CaMOCTOSITENTFHO COCTaBIISITh AJITOPUTM pelIeHHus (PU3NYECKOW 3afaud WM IUTaHa
UCCIIEIOBAaHMSI C Y4YETOM HMEIOIIUXCS PECYpcOB M COOCTBEHHBIX  BO3MOKHOCTEM,
apryMeHTHUPOBATh MpeajiaraéMble BApUAHThI PEIICHUH;

MIPOBOIMTH BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons:

JIaBaTh OIIEHKY CUTYyAIlMH U MpeJJIarath IiaH ee U3BMEHEHUS;

OOBSCHATH MPUUMHBI JOCTHKEHUS (HEJOCTUKEHHSI) Pe3ylIbTaToOB JesTeNbHOCTH, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTH (B TOM YHCIE B XOJ BBIMOJHEHUS (PUINYECKOTO
WCCJICIOBAHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MCHHBIIHUXCS CUTYAIlHM,
YCTaHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUSIM.

OMOLMOHAIBHBIN UHTEIJIEKT:

CTaBUTH ce0s Ha MECTO JPYTOro YeIOBEKa B X0JI€ CIIOpa MITH AUCKYCCUU HA HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTo.

[TpunsTHE CEOS U IPYTHX:

MpHU3HABaTh CBOE IMpaBO Ha OMMOKY NpU pemeHuu (GU3NYECKUX 3a7ad WIH B
YTBEP)KJICHHUSIX Ha HAYYHBIE TEMBI M TAKOE K€ MPaBO APYroro.

IIpenmerHbie:

7 KJIACC

[IpenMeTHbIe pe3ynbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPa)KaTh CPOPMUPOBAHHOCTH Y
YYAIIUXCA YMEHUM:

UCIIONIb30BaTh MOHATHUA: (QU3UYECKHMe M XUMHYECKHE sBICHUS, HaOII0JeHHE,
IKCIIEPUMEHT, MOJIeITh, THIIOTE3a, €AMHULIBI (PU3HMUYECKUX BEIIMUWH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSHUSI ~ BellecTBa (TBEplIOe, JKHUIKOE, Ta3000pa3HOe), MEXaHUYECKOe JBI)KEHHE
(paBHOMEpPHOE, HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TpPaeKTOpHUs, PpPaBHOACWUCTBYOIIAs CHJI,
nedopmarus (ynpyrasi, iaacTHuecKas), HeBECOMOCTb, COOOIIAIONINECS COCY/IbI;

pasnuyath siBieHus (IudQy3us, TEIIOBOE TBUKEHHUE YACTHIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEpaBHOMEPHOE JIBUKEHHE, HHEPIUS, B3aUMOJICHCTBUE TN, pABHOBECUE TBEPABIX TEI
C 3aKpEIJICHHOM OCBIO BpallleHHUs], TIepeiayua 1aBJICHHUS TBEPIbIMHU T€IaMU, )KUJIKOCTSIMHU U Fa3aMH,
aTMocdepHoe AaBlieHne, JIaBaHUE TeJl, MPEeBpalleHUs MEXaHMUYECKON SHEPTUH) 10 OMUCAHUIO UX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, JICMOHCTPUPYIOIINX TaHHOE (PU3UUECKOe SBIICHICE,
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pacrno3HaBaTh IPOSBICHHE N3YUYEHHBIX (PU3NUECKUX SABICHUI B OKPY>KAIOIIEM MUPE, B TOM
guclie GU3NIEeCKue IBICHUS B IPUPO/IE: IPUMEPHI IBIKEHUS C PA3TMIHBIMUI CKOPOCTSIMH B )KHUBOM
U HEeXKUBOH MpHUpOJE, NeUCTBUE CUIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSIHHE aTMOC(HEpHOro
JTaBJICHUsI Ha )KMBOW OpPraHu3M, IJIaBaHUE PbIO, pblYard B TEJE YeJIOBEKa, IPU ITOM IEPEBOINUTD
MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIJIEIAThH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (PU3HMUECKHUX
SIBIICHUI;

OMKCHIBATh M3yYEHHBIE CBOMCTBA Tel U (U3UUECKUE SBICHHS, UCIONB3Ys (U3HUECKUe
BEJIMYMHEI (Macca, 00beM, TNIOTHOCTh BELIECTBA, BPEMSI, ITYyTh, CKOPOCTh, CPEHSSI CKOPOCTh, CHJIa
YIPYTOCTH, CHJIA TSHKECTH, BEC TeNa, CHIIa TPEHUs, aBjeHue (TBEpIOro Tena, >KUJIKOCTH, ra3a),
BBITJIKMBAIOINAsl CHJIa, MeXaHWYeckas padoTa, MOILIHOCTb, IUICYO CHIIBI, MOMEHT CHIIBIL,
K02 UIIMEHT MOJIE3HOT0 JEHCTBUS MEXaHU3MOB, KWHETHYECKasl ¥ MOTeHIIUaIbHAs SHEPT U ), TPU
OTHMCAaHHUH TPABUIIBHO TPAKTOBATh (PU3NIECKUN CMBICI HCIIOJIB3YEMbIX BETUYMH, UX 0003HAYCHHS
U eIUHUIBI (PU3NYECKUX BEIMYWH, HAXOIUTH (DOPMYIBI, CBA3BIBAIOIINE AAHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTUMH BEITUYMHAMHU, CTPOUTH TPaPUKU M3yYECHHBIX 3aBUCHUMOCTEH (PH3UUECKIX
BEJIMYHWH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NUECKUE SIBICHUS M MPOIECCHI, UCIIONIb3YS MpaBHiia
CJIOKEHUs CUIT (BAOJb OJTHOM MpsMOi), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, IpaBUiIO
paBHOBecuHs pbruara (0J10Ka), "30710TO€ MpaBUiI0" MEXaHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOM
SHEPruu, IMpPU OSTOM JaBaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHa U 3allUChIBaTh €ro
MaTeMaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCHl U CBOMCTBA T€J, B TOM YKCJE U B KOHTEKCTE
CUTYaIU} MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIISITH IPUUUHHO-CIICJICTBEHHBIE CBSI3H,
CTpOUTH 00BsiICHEHHE U3 | - 2 TOTHYECKUX IIaroB C UCIOIb30BaHUEM | - 2 U3YUYEHHBIX CBOWCTBA
(GUBHYECKUX SIBICHUN, PU3NISCKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;

pemiate pacueTHble 3amaud B 1 - 2 nelCTBUS, HMCHOJB3Yys 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOIIME (PU3MUECKUE BEJTMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H 3alMCHIBATh KPATKOE
yCIIOBUE, MOJCTABIATh (PU3MUECKHE BETUYMHBI B ()OPMYJIBI M MPOBOJIUTH PACUETHl, HAXOAUTH
CIpaBOYHBIC JaHHBIE, HEOOXOMUMBIE Uil peIIeHUs 3ajad, OIEHWBATh PEATHMCTUYHOCTD
MOJTy4eHHOU (PU3NUeCKON BETHUNHBI,

pacrio3HaBaTh IpoOJIeMbl, KOTOPHIE MOKHO PEIIMTH MPH MOMOIIN (PHU3MUYECKUX METO/IOB, B
OMKMCAHUU HCCIIEJIOBAHMS BBIACIATH MPOBEPSEMOE MpPEANoioKeHue (TUMoTe3y), pa3audarh U
WHTEPIPETUPOBATh TOJYYCHHBIA PE3yNbTaT, HAXOJAUTh OIMIMOKKM B XOJ€ ONBITA, MPOBOJIUTH
BBIBO/JIBI 110 €T0 Pe3yNbTaTaM;

MIPOBOJIUTH OTIBITHI 10 HAOIOICHHUIO (PU3UYECKHX SIBICHUH WM (PU3NIECKUX CBOMCTB Tell:
dbopMynupoBaTh TpOBEpsieMble MPEANONIOKEHUs, COOMPATh YCTAaHOBKY W3 TMPEIOKEHHOTO
000pyI0BaHUs, 3aIMCHIBATH XOJ ONBITa U (POPMYITUPOBATH BHIBOJIBI,

BBITIONHATE TPsIMbIe U3MEPEHUsl PACCTOSHUS, BPEMEHH, Macchl Teia, 00beMa, CUJIbl U
TEMIIepaTyphl ¢ UCIIOIb30BAaHUEM AaHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, 3aMHUCHIBAThH MMOKA3aAHHS
npuOOPOB C YUETOM 3aJaHHON aOCOTIOTHON MOTPENIHOCTH U3MEPEHU;

MPOBOJIUTH HCCIEOBAaHUE 3aBHCHUMOCTH OJHOW (PU3NYECKOH BETUYMHBI OT IPYro ¢
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHMI (3aBUCHMOCTH MyTH PAaBHOMEPHO JBHIKYILETrOCs Teia OT
BPEMEHHU [IBWKECHHUS Tella, CHIIbI TPEHUS CKOJBKEHUS OT Beca Tella, KadyecTBa 0O0pabOTKH
MOBEPXHOCTEH TelT U HE3aBHUCHUMOCTH CHJIBI TPEHUS OT IUIOMIAAN CONPUKOCHOBEHHUS Tell, CHUIIbI
YIPYTOCTH OT YJTMHEHUS IPYKUHBI, BRITATKHBAIOIICH CHITBI OT 00beMa MOTPYKEHHOM YacTH Tela
U OT TUIOTHOCTHU KHJKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tella, OT TTyOMHBI, HA KOTOPYIO
MOTPYKEHO TeJo, YCIOBUH MIaBaHUA Tell, YCIOBUN paBHOBECHS pbluara M OJIOKOB, y4acTBOBATh B
TUTAHUPOBAHUH Y4eOHOTO HCCIE0BaHUs, COOMPATh YCTAHOBKY U BHITIOJNHATH U3MEPEHUS, CIEAYs
NPEUIOKEHHOMY TUTaHy, (UKCHPOBATh Pe3yJibTaThl MOJYYCHHOW 3aBHCUMOCTH (PH3HMUECKUX
BEJIMYMH B BHJE NPEUIOKEHHBIX TaOMUI[ U TpadUKOB, MPOBOJIUTH BBIBOJABI IO pe3ylbTaTaM
UCCIIEJIOBAHMSI;

MPOBOANTh KOCBEHHbIE M3MEpEeHHs] (U3NYECKUX BEIWYUH (IUIOTHOCTH BEIIECTBA
KUJKOCTU U TBEPJOTO Tela, CUJa TPEHUS CKOJIbXEHHS, JaBICHHE BO3/yXa, BBITAJIKHUBAIOILAS
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cuiia, JIEHCTBYIOIIAs Ha MOTPYXKEHHOE B KHJIKOCTh TeNO, KOA(PQHUIMEHT MOJIE3HOTO AeHCTBUA
NPOCTBIX MEXAaHU3MOB), CIEAyd MPEII0NKEHHONM HHCTPYKIMH: TPU BBIMOJIHEHUH H3MEPEHHM
cOOMpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE UCKOMOM BEJINUMHBI,

coOmogaTh TpaBWiIa TEXHUKA Oe30macHOCTH npu  pabore ¢ 1mabopaTOpHBIM
000pyI0BaHUEM;

UMETh TPE/CTABICHUE O NMPHUHIMIAX NEHCTBHS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETpP, JUHAMOMETp, COOOIIAIONIIMECS COCYAbl, OapOMeTp, phlyar, MOABWKHBIA U
HEIOJIBUYKHBIN OJIOK, HAKJIIOHHAs TIOCKOCTb;

XapaKTepu30BaTh MPUHLIHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C MHCIIOJIb30BAaHMEM HUX OMNMCAHMS (B TOM YHUCIE: MOAIIMIHHUKH, YCTPOICTBO BOJOIPOBOAA,
THJIPABINYECKUN IIpecc, MAaHOMETP, BBICOTOMEp, MOPLIHEBOM HAcCOC, apeoMEeTp), UCHOIb3Ys
3HaHUS O CBOWCTBaxX (HU3MYECKUX SIBICHUH M HEoOXOoAWMble (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

NPUBOAUTH TpPHUMEPHl (HAXOMUTh HMH(POPMAIMIO O TpUMEpax) MPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HU Ui obecnedyeHus: 6e301acHOCTH
npu oOpamieHnu C MpuOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/0pOBBbS H
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT 0 TIOBEACHUS B OKpY KaroIleH cpene;

OCYIIECTBIISATH OTOOP MCTOYHHKOB HH(popManmu B HMHTepHETE B COOTBETCTBHU C
3aJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOINXCSI 3HAHUH U IIyTEM CpPaBHEHMS pa3IMYHbIX
UCTOYHUKOB BBLICTATh MH(POPMAIUIO, KOTOPAask SIBISETCS NMPOTHBOPEYMBOW MM MOXET OBITH
HEJI0CTOBEPHO;

WCIOJIB30BATh MPH BBHIMOJHEHUH Y4YeOHBIX 3aJlaHUi HAYYHO-TIOMYJISAPHYIO JINTEPATypy
(GU3M4eCKOro CcoJepXaHMs, CIpPaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT, BlaaeTh
npreMaMHu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HH(OpPMAIMM W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;

co3llaBaTh COOCTBEHHBIE KpAaTKHE NMHUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2 - 3
UCTOYHUKOB HH(pOpMalMM, B TOM 4HCIEe MYOJMYHO NPOBOIUTH KPATKUE COOOIIEHHUS O
pe3yibTartax IpPOEKTOB WJIM Y4YEOHBIX HCCIENOBaHUI, MpPU STOM TIPaMOTHO HCIIOJIb30BaTh
U3y4EHHbII MOHATUHHBIN annapar Kypca (pU3MKH, COPOBOXKIATh BBICTYINICHHE MTPE3EHTALNEH;

IIPU BBITIOJTHEHUU Y4YEOHBIX MPOEKTOB M HMCCIEIOBAHUN pacHpenensiTh 00sS3aHHOCTH B
IpymIe B COOTBETCTBHH C IIOCTABICHHBIMH 33[auyaMH, CJICAUTh 32 BHIIIOJHEHNUEM IUIaHa JIeHCTBUH,
OLICHUBATh COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYIIBI, BHICTPaUBAaTh KOMMYHHKATHBHOE
B3aMMO/ICIICTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

8 KUIACC

IIpenmeTHble pe3ynbTaThl HA 6Ga30BOM YpOBHE JOJIKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD y
YYAIIHUXCA YMEHUM:

UCIOJIb30BaTh MOHATHS: Macca W pa3Mepbl MOJEKYN, TEIUIOBOE JBUKEHHE aTOMOB WU
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAILUTMUECKUE U aMOp(HBIE Tella, HACHIIICHHBIH
U HEHACBHIIIEHHBIH map, BIAKHOCTb BO3AyXa, TEMIEpaTypa, BHYTPEHHssS SHEPIus, TEIIOBOU
JIBUTATEIb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, DJIEKTPUYECKOE II0JIe, MPOBOJHUKH U
JUBJIEKTPUKHU, TIOCTOSHHBIN 3JE€KTPUYECKUN TOK, MATHUTHOE I10JIE;

pa3nuuath sBIEHUS (TEIJIOBOE pACIIMPEHHE U C)XKaTHhe, TeIulonepeaayda, TEIIOBOe
paBHOBECHE, CMauMBaHUE, KaNWUIAPHbIE SBJIECHUS, HCIApEHUEe, KOHJCHcalus, IUIaBJIEHUE,
KpucTaJu3anus (OTBEpJAEBaHUE), KUIIEHUE, TeIulonepenadya (TeIIonpoBOIHOCTb, KOHBEKIINS,
U3JIy4€HHUe), JIEKTpU3alus Tes, B3auMOJECHCTBHE 3apsioB, JEMCTBUS AIIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MATHUTOB, JIEHCTBUE MarHUTHOT'O 110JI1 HAa IPOBOJIHUK C
TOKOM, 3JIEKTPOMAarHUTHAsi MHAYKIMS) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3UIECKOE SBIICHHE;

pacro3HaBaTh MPOSIBICHHE U3YYEHHBIX (PU3NYECKUX SBJICHUH B OKPYKAIOLEM MHUPE, B TOM
yrcae GU3NYecKue sIBICHUS B MPHPOJIE: MTOBEPXHOCTHOE HATSHKEHUE U KAlUJUIPHBIC SIBICHUS B
IpUpojie, KpUCTaUIbl B IpUpoje, nznydenne CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHHUe pOCHI, TyMaHa, MHEs, CHETa, JJIEKTPHUYECKHE SIBICHHs B aTMOc(depe, HIeKTPHIECTBO
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JKUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMid, Jpeld MOIICOB, POJb MArHUTHOTO TOJS JUIs
KU3HU Ha 3emiie, TIOJSIPHOE CHSIHHE, TIPH STOM MEPEBOANTH MPAKTUICCKYIO 33/1ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NYECKUX SBIICHUM;

OIHCHIBATh M3yYEHHBIC CBOWCTBA TeN W (HM3MYCCKUE SBIICHUS, HUCIONB3Ys (U3HUECKUE
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHS YHEPIHsi, KOJIMYECTBO TEIUIOTHI, YAelbHas TeIIOEMKOCTh
BEIIECTBA, YJCNbHAs TEIJIOTa IUIABJIICHUS, YAETbHAs TEIUIOTa MapooOpa3oBaHMs, YAelbHas
TEIJIOTa CropaHus TOMIMBA, KOA(D(PHUIMEHT TMONe3HOr0 MAEWCTBUS TEIJIOBOW MAIlMHBI,
OTHOCHUTEJNIbHAS BJIQXKHOCTb BO3/yXa, OJJICKTPUUYECKUU 3apsiji, CHJIa TOKa, DJIEKTPUUECKOE
HaNpsDKEHUE, COMPOTHUBIICHHE NPOBOJHMKA, YyJEIbHOE COMPOTHUBIEHHE BellecTBa, paboTa u
MOIITHOCTH JIEKTPUYECKOTO TOKA), MPU ONMUCAHWH MPABHILHO TPAKTOBATH (PUINICCKUN CMBICI
UCIIONIb3YEMBIX BETUYHMH, 0003HAUYCHUS U €UHUIIBI PU3NYECKUX BEIHUUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYHHY C JPYTUMHU BEIMYUHAMHU, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOWCTBA Tell, (PU3MUECKHUE SIBICHUS U MPOIIECCHI, UCIIOB3YsI OCHOBHEIC
MOJIO’KEHUS MOJIEKYISPHO-KMHETUYECKOW TEOPHH CTPOCHHS BEUIeCTBa, MPUHIIUI CYNEePIIO3ULIUN
noJsie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma Jyisl ydacTka IeTH,
3akoH Jxoyns-JleHia, 3aK0H COXpaHEHUS! YHEPTHH, NMPU 3TOM yMEThb (POPMYIHPOBATH 3aKOH U
3alUCHIBAaTh €r0 MaTEMaTUYECKOE BHIPAXKECHHUE;

OO0BSACHATH (PU3UUYECKUE TTPOIECCH U CBOMCTBA TN, B TOM YHCJE U B KOHTEKCTE CUTYyallui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NMPUUYUHHO-CIICJCTBEHHBIE CBS3HU, CTPOUTH
oOBsicHeHHe U3 1 - 2 JOrMyYecKkWx MIaroB C HCMOJb30BaHMEM 1 - 2 M3y4eHHBIX CBOMHCTBa
¢u3nUecKux SBICHHUH, PU3NIESCKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

pemiate pacueTHble 3amaud B 2 - 3 neHCTBUSA, HCHOJB3YS 3aKOHBI U (HOPMYIIBI,
CBSI3BIBAOIIME (PU3NUYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIIOBUS 33]]a4H 3alUChIBAaTh KPATKOE
YCIIOBUE, BBISBISATh HEAOCTATOK JAHHBIX JJIS PELIECHUS 3a7aud, BEIOUPATh 3aKOHBI U (POPMYIIBL,
HEOOXOJUMBIE MJIsi €€ pEelIeHUs, MPOBOAUTH PACUETHl U CPaBHUBATH MOJYYECHHOE 3HAYCHUE
buznyecKoil BETUYHHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTh MPU MTOMOIIN (PU3NIECKUX METOJIOB,
UCIIONIBb3YSl OMHMCAHHME MCCIEAOBAHMS, BBIICISATH IPOBEpsieMOe MPEANOI0KEHHE, OLIEHHWBAThH
MPaBUIILHOCTH MOPSJIKA MPOBEJCHUS UCCIEA0OBAHUS, TIPOBOIUTH BBIBOJIBI;

MIPOBOAUTD OIBITHI IO HAOIIOACHUIO (PU3NYECKUX SBICHUN UIH (PU3NYECKUX CBOUCTB TEI
(KanmuWJUISIpHBIC SIBJICHUSA, 3aBUCUMOCTH JIABJICHHS BO3JyXa OT €ro o0bema, TeMIIepaTyphl,
CKOPOCTH TIpollecca OCTBbIBaHWS M HarpeBaHUs MPU HU3JIYUYEHUH OT LBeTa MH3Iydaromen
(mornomaroniei) MOBEPXHOCTH, CKOPOCTh HUCHAPEHUS BOJLI OT TEMIIEPATypbl KUIAKOCTH U
IUIONIA/I €€ TOBEPXHOCTH, JJEKTPHU3AIUS Tel M B3aUMOJACUCTBHUE DJIEKTPUUECKUX 3apsOB,
B3aUMOJICCTBUE TIOCTOSIHHBIX MAarHWUTOB, BHU3YyaJM3allMsl MAarHUTHBIX TIOJIEW TOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOTO TOJISi Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOWMCTBA  JJEKTPOJBUTATENST  IMOCTOSHHOTO  TOKa):  (opMynmmpoBaTh  TIpOBEpseMbIC
MPEINOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pyI0BaHUs, OMICHIBATH XO/T OTIBITA
1 (OPMYIIMPOBATH BBIBOJIBI;

BBITIONHATH MPSIMBIE M3MEPEHUS TeMIepaTypbl, OTHOCUTEIHHOW BIAXKHOCTH BO3AYyXa,
CWJIBI TOKA, HAMPSOKCHUS C MCIOJIh30BAHUEM aHAJOTOBBIX MPHUOOPOB U JIATYMKOB (DPU3MUECKHX
BEJIMYMH, CPAaBHUBATH PE3YJIbTAThl U3MEPEHUI C YU€TOM 33/1aHHOM a0CONIIOTHON MOTPEUTHOCTH;

MPOBOJIUTH MCCIIEOBAaHUE 3aBHCHUMOCTH OJHOW (PU3NYECKON BETUYMHBI OT IPYro ¢
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCHMOCTh COTIPOTHUBIICHUS TPOBOIHUKA OT €0 JAJTUHBL,
MJIOMIAM TIOMEPEYHOr0 CEYEHHUS U YJIETBbHOTO COMPOTHBIICHHUS BEIECTBA MPOBOJHUKA, CHUJIBI
TOKa, WAYIIETO uepe3 MPOBOAHMK, OT HANpsDKEHUsS Ha MPOBOJHHUKE, MCCIEIOBaHUE
MOCJIEIOBATEIBLHOTO U MapajIeIbHOTO COSAMHEHUN TPOBOTHUKOB): IJIAHUPOBATH UCCIIEIOBAHUE,
coOupaTh yCTaHOBKY U BBITIOJIHATH U3MEPEHHUS, CIeAys MPEANOKEHHOMY IUIaHy, (PUKCHPOBAThH
pe3yNbTaThl TIONYYEHHOW 3aBUCHMOCTH B BHJE TaONHIl M TpadUKOB, MPOBOJUTH BBIBOJBI IO
pe3ylbTaTaM HCCIeI0BaHNUS;
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IIPOBOJIUTh KOCBEHHbIE H3MEpeHHs (U3NYECKUX BeIMUYMH (yAelabHas TEMJI0eMKOCTh
BEIIECTBA, CONPOTUBJICHHE TNPOBOJHUKA, paboTa M MOIIHOCTb JJIEKTPUYECKOIO TOKA):
IUTAHUPOBaTh M3MEpPEHMs], COOMPATh SKCHEPUMEHTAIbHYI YCTAHOBKY, CIEAYs MpPEI0KEHHOU
MHCTPYKLUH, U BBIYUCIIATh 3HAUYEHUE BETUUHUHBI;

coOnmogaTh TMpaBWia TEXHUKH Oe30macHocTH npu  pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLHUIIEI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C UCMOJIb30BaHUEM MX OMMCAHUS (B TOM UHUCIIE: CUCTEMA OTOIIEHUS JOMOB, TUTPOMETP, TapoBasi
TypOMHa, aMIepMeTp, BOJBTMETP, CUETYHUK AIIEKTPUUECKOW SHEPrHH, 3JIEKTPOOCBETHTEIbHbIE
npuOOpbI, HarpeBaTeIbHbIE ANIEKTPONPUOOPHl (IIPUMEpPHI), JIEKTPUUECKUE INPEAOXPAHUTENH,
JIEKTPOMArHuT, 3JEKTPOJIBUTATENb IIOCTOSHHOIO TOKA), MCIIOJB3Yysl 3HAHMS O CBOMCTBax
¢u3nUecKux sIBICHUH U HEOOXOIUMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIE TEXHUYECKHUE YCTPOICTBA M U3MEPUTENbHbIE TPUOOPHI 110 CXeMaM
U CXEMAaTUYHBIM PHUCYHKaM (KHUAKOCTHBIM TEPMOMETp, TEPMOC, INCUXPOMETP, TUTPOMETD,
JIBUTATeNlb BHYTPEHHEI0 CrOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl NEKTPHUECKUX
Heneil ¢ mocjae10BaTeNIbHBIM U NapajuIeIbHBIM COEIMHEHUEM 3JIEMEHTOB, pasiuyasl yCIOBHbBIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKUX ILIeTIEH;

NPUBOAUTH TpPHUMEPHl (HAXOMUTh HMH(POPMAIMI0 O TpUMEpax) MPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHMM B MOBCEAHEBHOM >KM3HU Ul obecniedyeHus: 6e301acHOCTH
npu oOpaiieHuu ¢ OpuOopaMHU M TEXHUYECKMMHU YCTPOWCTBAMH, COXPAaHEHHUs 3/10pOBbI U
COOJIIOJICHHSI HOPM 3KOJIOT'MYECKOT0 TIOBEACHUS B OKpY KatoIlel cpene;

OCYIIECTBIATH MOUCK MH(MOpMaIK (HU3NIecKoro copepkanus B MIHTepHETe, Ha OCHOBE
UMEIOIMXCS 3HAHUHN U ITyTeM CpaBHEHHs JOIIOJIHUTENIbHBIX HCTOYHUKOB BBIIENATH HH(OPMAIIHIO,
KOTOpas SIBJISIETCSI IPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJHEHUHM Y4YeOHBIX 3aJlaHMi Hay4HO-IIOMYJIAPHYIO JINTEPaTypy
(U3NUECKOT0 CONEpKaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTH VIHTepHeT, BIAJeTh
IpreMaMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HMHGOpMAnUM W3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHBbIE IHMCbMEHHBIE M KpaTKHWE YCTHbIE COOOIIEHUs, 00001mas
UH(POPMALIMIO U3 HECKOJIBKHX UCTOYHUKOB, B TOM YHCJE IMyOJHMYHO MPEICTABIATh PE3YIbTAThI
IIPOEKTHOM WJIM HCCIIEN0BAaTEIbCKON JEATEIBHOCTH, INPU 3TOM TIPAMOTHO HCIIOJIB30BATh
U3y4EHHBIN MOHATUHHBIN anmapar Kypca (pU3uKH, COPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIHECH;

IPU BBINOJIHEHUU YYEOHBIX TPOEKTOB WU HCCIENIOBaHMM (PU3MUECKUX IPOLECCOB
pacrpenensTb 00s13aHHOCTH B TPYIIIIE B COOTBETCTBUH C MOCTABJICHHBIMHU 3a/1a4aMU, CIICIUTD 32
BBINOJIHEHUEM IUIaHa JAEHCTBHM M KOPPEKTHPOBATh €ro, OLIEHMBAaThb COOCTBEHHBIH BKJIAJ B
JESATENIbHOCTD IPYMIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aMOIEHCTBHE, IPOSIBIISISI TOTOBHOCTD
paspemiatb KOH(IUKTHI.

9 KJIACC

IIpenmeTtHble pe3ynbTaThl Ha 6a30BOM YpOBHE JOJIKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD y
YYAIIHUXCA YMEHUM:

UCIOJIb30BaTh IIOHATHA: CUCTEMA OTCYETa, MaTepUalbHAas TOYKA, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JBMXKEHHUs, Nedopmanus (ympyras, IUIacTHUecKas), TpeHHe,
LIEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3Kd, LEHTP TAKECTH, aOCOIIOTHO
TBEP/0E TENO, HEHTP TSHKECTU TBEPAOIO Teja, paBHOBECUE, MEXaHMUECKHE KOJIEOaHNs U BOJIHBI,
3BYK, HH(PA3BYK U yIbTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI, LKA 3J€KTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIBHO30PKOCTb, CIIEKTPBI UCITYCKAHHs U MOTJIOIIEHUs, albda-, 6eTa- u
ramMma-M3JIy4eHUs1, U30TOIbI, IAEPHAs YHEPTeTHKA,;

pa3nuyath SIBIE€HUSA (PaBHOMEPHOE M HEPABHOMEPHOE IMPSIMOJMHENHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE IBUKEHUE, CBOOOJHOE Ma/IEHUE TeJl, PABHOMEPHOE JBH)KEHHUE
[0 OKPY)KHOCTH, B3aMMOJEWCTBHUE TE€J, PEAKTHBHOE [BHUKEHHUE, KOJI€OATENbHOE JBH)KEHUE
(3aTyxarolye U BhIHYKACHHbIE KOJeOaHus), pe30HAaHC, BOJHOBOE JBH)KEHHE, OTPAXXKEHUE 3BYKa,
NPSAMOJIMHEHHOE PAcIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIICHHE CBETa, IOJIHOE BHYTPEHHEE
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OTpa)K€HHE CBETa, Pa3JIOKEHHE OEJOoro cBeTa B CIEKTP M CI0XKEHUE CIEKTPAIbHBIX IBETOB,
JICIIEpCUsl CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOro CIEKTpa
U3JIY4EHHUs1) 10 ONMMCAHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, AEMOHCTPHUPYIOLINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacrio3HaBaTh IPOSBICHUE U3YYEHHBIX (U3NUECKUX SIBICHUH B OKpYy’KarolieM MUpe (B TOM
yrcie (QU3NYecKue SBICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, JBMKeHHE MaHeT CoHEeYHOU
CHCTEMBI, PEAKTUBHOE JIBUKECHHE >KMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKUE BOJIHBI, IlyHAMH, 3XO0, [IBETA TEJI, ONTUUYECKHE SIBJICHUSI B IPUPO/IE,
Ouosornyeckoe JEHCTBHE BUIMMOIO, YJIbTPa(HOIETOBOIO M PEHTTEHOBCKOTO W3IIy4eHHH,
€CTEeCTBEHHBIHN PaJHOaKTUBHBIN (HOH, KOCMHUECKHUE JIYUH, PAIHOAKTUBHOE N3TTyYEHUE TPUPOTHBIX
MHUHEpaJIOB, JeMCTBUE paJAMOAKTHUBHBIX W3IYyYEHHH Ha OpPraHM3M 4YeJOBEKa), IMpPH 3TOM
NEPEBOJUTH MPAKTUUECKYIO 33/1a4y B Y4eOHYI0, BBIICIATh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH)
(bU3nUeCcCKuX SBICHUIA;

OIMCHIBATh M3YYCHHBIE CBOWCTBA TEN M (PU3UYECKUE SBICHHS, UCIIONb3YS (PU3UUECKUE
BEJIMYMHBI (CPEIHAS U MTHOBEHHAsi CKOPOCTh Tella IPU HEPABHOMEPHOM JIBUIKEHUH, YCKOPEHHE,
nepeMelIeHHe, yTh, yIII0Bas CKOPOCTh, CUjla TPEHUS, CUjla YIPYTOCTH, CHJIA TSYKECTH, YCKOPEHHE
CBOOOJHOIO TaJieHHs, BEC Tejla, MMITYJIbC Tela, MMITYJIbC CHJIbI, MEXaHW4eckas pabora U
MOIIIHOCTb, NOTEHIHAJIbHAS SHEPT U TeJa, HOIHATOr0 HaJl OBEPXHOCTHIO 36MIIH, TOTEHIMAIbHAS
SHEprus CXKaTo MpYKHWHbI, KHHETHUYECKasi SHEPTHsl, MOJHAsi MEXaHWYeCKas YHEeprus, Nepuoj u
yacToTa KojeOaHui, JUIMHA BOJIHBL, TPOMKOCTB 3ByKa U BbICOTa TOHA, CKOPOCTb CBETA, IOKA3aTelb
IPEJIOMIIEHUS CPE/Ibl), IPU OMMCAHUH IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOIB3YEMbIX
BEJIMYHMH, 0003HAYCHHS U €AUHUIBI (PU3UUECKUX BEIMYNH, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE
JaHHYIO (DU3MUYECKYI0 BEIMYMHY C JAPYIMMH BEJIWYMHAMH, CTPOMTH Tpa(UKH H3y4eHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SBIEHUS U MPOLECCH, UCMONb3Yys 3aKOH
COXpaHEHHMs SHEPruH, 3aKOH BCEMHPHOTO TATOTEHMSI, NMPUHIMUI CYNEPIO3ULUN CHJI, TIPUHLIUIT
oTHocuTenbHOCTH ["anuines, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHHsI UMITYJIbCA, 3aKOHBI OTPaXKEHUs
U TIPEJOMJICHUS CBETA, 3aKOHBI COXPAHEHHUsS 3apsSA0BOIO M MAacCOBOTO YHCEN MPU SAEPHBIX
peaKMsX, IpU TOM (GOPMYJIHPOBATh 3aKOH U 3aIMCHIBATh €0 MATEMaTHYECKOE BBIPA)KEHUE;

OOBSICHATH (PU3NUECKHE TPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NMPUUMHHO-CIEICTBEHHBIE CBS3HM, CTPOUTH
0o0BsicHEHHE U3 2 - 3 JIOrMYECKHUX LIaroB C HCIIOJIb30BAHMEM 2 - 3 HM3YyYEHHBIX CBOHCTBA
(bu3nUecKkux sBICHUH, GPU3NUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelaTh pacyeTHbIE 3a/1a4M (ONUparoIIrecs Ha CUCTEMY U3 2 - 3 ypaBHEHHI), UCIIONb3Ys
3aKOHBI U (OPMYJIBI, CBA3bIBAIOIINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBISBIIATH HEJOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOMPAThH
3aKOHBl W (OPMYINbI, HEOOXOAMMBbIE MJIi PpELIeHUs, NPOBOAMTH PACYeThl U OLEHHUBATh
PEATUCTUYHOCTb MOIYYEHHOTO 3HAUYEHUS (PH3HUUECKON BEITUYHHBI;

pacro3HaBaTh IPOOJIEMbl, KOTOPbIE MOYKHO PEIINUTh MPHU MOMOLIHU (PU3UYECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHME HCCIEAOBAHMSI, BBIICISATH IPOBEPSIEMOE MPEANOIOKEHUE, OLIEHUBATH
IPaBUIBHOCTh MOPsIKA MPOBEIEHHUsS] UCCIIEAO0BAaHUs, NPOBOJUTH BBIBOJABI, MHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOJCHUN 1 OTIBITOB;

IIPOBOJIUTH OMBITHI [10 HAOJIIOAEHUIO (PU3NUECKUX SABJICHUN MM (PU3MUECKUX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXpaHEHMsI PHEPIMM, 3aBHUCHUMOCTbH IEpHOJa
KoJIeOaHUH NPY>KUHHOTO MAaATHUKA OT MAcChl Ipy3a U AKECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aAMIUTATY/IBI MJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE PACIIPOCTPAHCHHUE CBETA, Pa3jIokKeHHe 0erIoro
CBETa B CIEKTP, U3yUEHHUE CBOMCTB M300pa)eHUs B IJIOCKOM 3€pKajieé U CBOMCTB M300paKeHUs
npeaMera B coOuparomiei JInH3e, HaOMroIeH!e CIUIOMIHBIX U IMHEHYaThIX CIEKTPOB M3ITyUeHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOrO Habopa 000py0BaHUS, ONKMCHIBATh X0/
OTIBITA U €TO PE3YNIbTAThl, POPMYIUPOBATH BHIBOJIBI,
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IPOBOJIUTh TPH HEOOXOAMMOCTH CEpUI0 NPSAMBIX HM3MEPEHMH, OIpenenss cpeaHee
3HAUEHUE M3MEPSEMON BeTHMYUHEI ((POKYCHOE PacCTOSIHUE COOMPAIOIIEeH TMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPHUTEIIBHOTO MPUOopa);

MPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHUMOCTEH (PU3MUECKUX BEJMYMH C HCIOJIb30BAaHHEM
OpSMBIX HW3MEPEHUH (3aBUCHUMOCTh IYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBMKEHHM Oe3
HAYaJIbHOM CKOPOCTH, TepHoAa KojeOaHHH MaTreMaTW4ecKoro MasiTHHKa OT JJIMHBI HUTH,
3aBHCHUMOCTH yIJjla OTpa)K€HHs CBeTa OT yIJa MaJeHHs U yria IpeIoMIIEHUs OT yrila HajeHus):
IUTAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITETIHHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3YyIIbTATHI
NOJy4EHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMYMH B BU/I€ TaOIUI] U TpaMKOB, IPOBOAUTH BHIBOIbI
10 pe3yJbTaTaM UCCIICI0BaHUS;

IIPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIIMUMH (CPEIHSS CKOPOCTh U YCKOPEHHE
TeJa TPU PaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOIHOTO MaICHUS, )KECTKOCTh MPYKHUHBI,
KO3(QUIMEHT TPEHUs! CKOJIbKEHMsI, MeXaHWuyeckass paboTa M MOIIHOCTb, YacTOTa U IEpPHOA
KOJICOAHUH MAaTEMaTHYECKOTO U MPYKHHHOTO MassTHUKOB, ONTHYECKAs CHJIa COOMPAIOIIEH JINH3BI,
PaIMOaKTUBHBIA (OH): TIIAHUPOBATh U3MEPEHMs], COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJIHATH U3MEPEHUS, CIeNysl MPEATI0KEHHON MHCTPYKIIUH, BBIYUCIISITh 3HAUCHHE BETMUYNHBI U
aHaAJIM3UPOBATh MOJIyYEHHBIE PE3YIbTATHI C YYETOM 3a/laHHON MOIPEIIHOCTH U3MEPEHHI;

coOmoaTh TpaBWiIa TEXHUKA Oe30macHOCTH npu  pabore ¢ 1mabopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKU U3YYSHHBIX (PU3NYECKUX MOJENEeH: MaTepuanbHas TOUKa,
abCOJIIOTHO TBEPJIOE TEJIO, TOUEUHbIM NCTOUYHHUK CBETA, JIy4, TOHKAs JIMH3a, IJIaHEeTapHask MOJIeNb
aToMma, HyKJIOHHasl MOJIeJIb aTOMHOTO $1/1pa;

XapaKTepu30BaTh MPUHLHUIIEI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C UCIIOJIb30BAaHUEM HMX OMUCAHUA (B TOM YHCIE: CIIUJOMETP, JATYHKH TTOJ0KEHUS, PACCTOSHHS 1
YCKOPEHHUs, pakKeTa, 5XO0JIOT, OYKH, IIepucKom, (oToamnmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, J03UMETp, KaMmepa BuiibcoHa), HCIONB3ysl 3HAHUS O CBOWCTBAX (PH3MUECKUX
SBJICHUH U HEOOXOAMMbIe (PU3UUECKHE 3aKOHOMEPHOCTH;

UCTOJB30BATh CXEMBl U CXEMATUYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX TPHOOPOB U TEXHOJIOTMYECKHX MPOLIECCOB MPH PEIIEHUH y4eOHO-TTPAKTHUECKUX
3aJa4, ONTUYECKHUE CXEMBI JUIS MOCTPOCHUS M300paXeHUH B TUIOCKOM 3epKajie U coOmparome
JIVH3E;

NPUBOAUTH TpPHUMEPHl (HAXOMUTh HMH(POPMAIMIO O TpUMEpax) MPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHMM B MOBCEAHEBHOM >KM3HU Ui obecnedyeHus: 6e30MacHOCTH
npu oOpamieHuu C MpuHOOpaMH MW TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/J0pOBBbS H
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKpY KaroIlel cpene;

OCYIIECTBIATh TOUCK HH(popManu B HHTEpHETE, CaMOCTOATENHHO (opMymupys
IIOUCKOBBIN 3aIIpOC, HAXOAMUTH ITYyTH OTNPENIeNIEHUs JOCTOBEPHOCTH MOJYyYeHHOH HH(popMauu Ha
OCHOBE MMEIOIINXCS 3HAHUN U JTOTTOTTHUTEIHHBIX HCTOYHHUKOB;

UCIOJIb30BaTh IPU BBIMOJIHEHUHM Y4E€OHBIX 3a/laHUil Hay4yHO-NOMYJSPHYIO JIUTEPaTypy,
CIpaBOYHBIE MaTepHallbl, pecypchl ceTn MHTepHeT, BiaaeTh NpueMaMH KOHCHEKTHPOBAHUS
TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

co3/laBaTh COOCTBEHHBIE MMICbMEHHBIE U YCTHBIE COOOIIEHUsI Ha OCHOBE MH(OpMAIHH U3
HECKOJIbKUX  MCTOYHHMKOB, IYOIMYHO  MpPEJICTAaBIATh  PE3YyNbTaThl  MPOEKTHOW WM
HCCIIEI0BATENIbCKON IEATEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIB30BaTh U3YYEHHBIN OHITUIHBINA
anmapar M3y4aeMoro pasjena (U3MKHM U CONPOBOXKAATh BBICTYIUIEHHUE MPE3EeHTAlUeH C yueTOM
0COOEHHOCTEHN ayTMTOPHH 00YUYaAIOIIUXCS.

3. TemaTu4eckoe NIaHNpPOBaHUe
Kuaac Koaunuect KoanuyecTBo 4acoB B roj Hror
c BO 4aCOB B 0
HeJeJIIo Oo0s13aTeIbH Yacrs,
asi 4acTh ¢popmupyemasn
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YYaCTHUKAMM
o0pa3oBaTesibH
BIX OTHOILEHUH

7 2 68

68

(o/¢]
[\

68

68

9 3 102

102

7 kjacc

n/n

Tema ypoka

Koa-Bo
4acoB
(o0s13a-
TeJbHAasl
4acTh)

0P

®usnka - HayKa o mpupoje. SABieHus npupopl. Puznueckue
SIBJICHUSL: MEXaHWYECKHE,  TEIUIOBBIE,  DJIEKTPUYECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE. JemoHcTpanus:
MexaHnnuuyeckue, TEIJIOBbIC, JJIEKTPUUYECKHUE, MAarHUTHbIE,
CBETOBBIE SIBJICHUS.

Ousnueckue BeMMYUHBL. 3MepeHne (GU3NYECKUX BEIUYHH.
duznyeckue MPUOOPHI. [TorpemHocTh HU3MEpEHUI
MexnyHapoaHas cucrema EIUHULI. JeMoHcTpanus
Ouznyeckux MNPUOOPOB U Tpoleaypa NPSIMBIX H3MEPEHUI
AQHAJIOTOBBIM U ITU(PPOBBIM TPHUOOPOM.

JIP OmnpeneneHue ueHBbI JENEHUS IIKAIbl H3MEPUTEIHLHOTO
npubopa. HM3mepenue paccrosHuil. M3mepeHune oObema
XKHUJKOCTH U TBEPJOTO TEJa.

Kak ¢u3mka u apyrue ecteCTBEHHbIE HAYKH U3Y4alOT MPHUPOLY.
EcrecTBeHHO-HAay4HBIIi ~ METOJ TO3HAHUSA:  HaOJIIO/EHUE,
IIOCTAaHOBKA HAY4YHOI'O BONPOCA, BBIIABWKEHUE THUIIOTES,
OKCIEPUMEHT 10  IPOBEpKE  TUINOTE3,  OOBSICHEHHE
HaOmromaemoro sBiaeHHs. OnucaHue (U3NYECKUX SIBICHUH ¢
IOMOUIBIO MOJIEJICH.

JIP TlpoBeneHue WCCIEIOBAaHUS TI0 TPOBEPKE THIIOTE3bI:
JTAIBHOCTh TOJIETa IIapuKa, MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJtbIiie, YeM OOJIBIIIE BHICOTA ITyCKa.

CTpOGHI/IC BCHICCTBA: aTOMbI U MOJICKYJIbI, UX PA3MCEPBLI. OHBITLI,
AOKa3bIBAOIMUE JUCKPETHOC CTPOCHUEC BCIICCTBA. Ha6JHOI[€HI/I€
6pOYHOBCKOI‘O JBHUXKXCHUA.

JIP Ompenenenue pa3zmepoB Manblx Ten. OLeHka auaMmerpa
aToMa METOJIOM PsJIOB (C UCToyIb30BaHueM (hoTorpaduii).

JBukenne dactull BemiecTBa. CBS3b CKOPOCTH JIBHIKCHHS
YacTHUI] C TeMIiepaTypoidl. bpoyHoBckoe nBmxkeHue, mudysus.
B3aumopelicTBue  4WacTHI]  BEHIECTBA:  NPUTSHKCHHE U
ottasnikuBanue. Habmronenue nuddysun.

JIP: U3mepenue Ttemmeparypbl MHpH IMOMOIIM KUIKOCTHOTO
TEPMOMETPA U JATUHKA TEMIIEpaTyphI.

bubanoreka
1IOK

10

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ira30B, KHUIKOCTEH
U TBEpPAbIX (KPUCTAIMYECKHX) Ten. B3aumocBs3p Mexay
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CBOWCTBAaMH BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX U HX
ATOMHO-MOJICKYJISIPHBIM cTpoeHHuEM. OCOOCHHOCTH arperaTHhIX
COCTOSIHUU BOJIEL.

11

HaOnronenue sBneHUH, OOBACHSIOIIMXCS NPUTSDKEHUEM WIN
OTTAJKMBAaHHUEM 4YacTull BemiecTBa. ONBITHI MO HAOJIOIECHUIO
TEIUIOBOTO pacuiipeHuss ra3oB. ONbITBI 1O OOHApYKEHUIO
JIEMCTBHSI CHJI MOJIEKYJIIPHOTO TPUTSIKEHUSL.

12

Mexannueckoe IBHKeHHE. PaBHOMepHOe M HepaBHOMEpHOE
nexeHne. Ckopoctb. CpefHsisi CKOPOCTh NMPU HEPABHOMEPHOM
nBukeHHH. Pacder mytu u BpemeHu ABmkeHus. HaOmroneHue
MEXaHUYECKOTO JBWKEHUs Tena. V3mepeHnue ckopocTu
PSIMOJIMHEHHOTO ABM)KEHUS.

13

JIP Onpenenenue cpemHeil CKOPOCTH CKOJBKEHHS OpycKa WIn
HIapuKa 10 HAKIOHHOM mockoctd. OmnbiTr Onpenenenue
CKOPOCTH PaBHOMEPHOTO JABI)KEHUS (IIapuKa B JKUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOMJISL U TaK J1ajiee).

14

SIBnenune nHepuMM. 3aKOH MHEpLMHU. B3anMoielicTBrUE Tell Kak
MpUYMHA U3MEHEHUsI CKOPOCTH JBMKEHHUS Tel. Macca kak mepa
WHEPTHOCTH  Tena.  HaOmrojgeHue — SBJICHHWST — WHEPIUH.
HaOmonenre n3MeHeHus CKOPOCTH MPY B3aUMOJICUCTBUU TEI.

15

ITnoTHOCTE BCIICCTBA. CBs3b TJIOTHOCTH C KOJHYECTBOM
MOJICKYJ B CAWHUIC o0Bema BCIICCTBA. CpaBHeHI/Ie Macc 110
BSaHMOI[CﬁCTBHIO TCII.

16

JIP Onpenenenue miaoTHOCTH TBEPOTO TeNa.

17

Cuna Kak XApaKTCPpUCTHKA BBaHMOHeﬁCTBI/IH Ten. SIBneHue
TATOTCHUA U CHJIA TAXKCCTHU.

18

Cuna ynpyrocTu u 3akoH ['yka.

19

JIP OnbIThl, J€MOHCTPUPYIOLIHE 3aBUCUMOCTb PACTSHKEHUS
(medopmariu) Ipy>KUHBI OT MPUITOKEHHON CHITBI.

20

Bec Tena. HeBecoMocCTb.

21

Cuna TspKecTH Ha IpYTuX IUIaHeTax.

22

W3mepenune cuibl ¢ IOMOIIBIO TuHamoMerpa. CioxkeHue cui,
HaIIPaBJIEHHBIX 110 OJHOW NpsAMOW. PaBHOJEHCTBYyrOIas CHUIL.
JleMOHCTpanys 1Mo CIIOKEHHUIO CHJI, HAalPaBICHHBIX 10 OJHOMN
IPSIMOA.

23

Cuna tpenus. TpeHue CKOJIbXKEHUS U TpEeHUE MOoKos. TpeHue B
MIPUPOJIE U TEXHUKE.

24

JIP OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI TPEHUS
CKOJIBKEHUSI OT Beca Tela M XapaKTepa COINpPHKACAIOLINXCS
MTOBEPXHOCTEH.

25

I[aBJ'ICHI/IC. Crioco0b1 YMCHBIICHUS U YBCIIMUCHUA OABJICHUSA.

26

JlaBnenue raza. 3aBUCUMOCTb JaBJI€HMsS rasza oT o00beMma,
temneparypbl. Ilepenaua naBieHHMsT TBEpAbBIMH  TEJIaMH,
KHUJIKOCTSIMU W ra3zamu. 3akoH Ilackams. IIHeBMarmueckue
MamuHbl. JlemoHcTpauusa 1) 3aBUCMMOCTH JaBJIeHHs Ta3a OT
temneparypsl. 2)[lepenaya 1aBiaeHUs )KUIKOCTBIO U Ta30M.

27

3aBUCUMOCTh JIaBJICHUS KHUJIKOCTH oT IITyOUHBI.
I'mapocraTnyecknii napagoxc.
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28

CooOmarommecst cocyasl. Jlemoncrparusi: CooOrmaromumecs
cocynel. ['napaBinyeckre MeXaHU3MBI.

29

Atmocdepa 3emnn u armochepHoe naBieHue. lIpuunHBI
CyIIECTBOBaHUS  BO3AYIIHOW  000jouku  3emin.  OmbIT
Toppuuennu. N3smepenue aTMOC(epHOTO JIaBJICHUS.
3aBHUCHUMOCTB aTMOC(EpPHOTO AaBJICHHUS OT BHICOTHI HaJl YypPOBHEM
mopsi. Ilpubopbl ans m3MepeHus: aTMOC(EpHOTO JaBJICHUS.
Hemoncrpanus:  IlposiBienne — neiictBusi — aTMochepHOTro
JTABJICHMSL.

30

JleficTBHe KMIKOCTH WM ra3a Ha IOTPYKEHHOE B HHUX TeJO.
BolTankuBaronias  (apxuMeznoBa) cuia. 3akoH ApXHMena.
JleMoHCTpanus: 3aBUCHUMOCTb BBITAIKHBAIOMIEH CHIIBI  OT
o0beMa TOTPY)KEHHOW YacTU Tejla U TUIOTHOCTH KHUIKOCTH.
PaBeHCTBO  BBITANKMBAIOIIEH CHJIBI  BECYy  BBITECHEHHOU
KUIKOCTH. VYcnoBue niaBaHus TeJI: TIaBaHUE WITH IMOrpy>KCHUC
Tel B 3aBUCHMOCTH OT COOTHOUIGHHUS IUIOTHOCTEH Tela M
xugkoctd. OmbiT: MccnenoBaHue 3aBHCHMOCTH Beca Tela B
BOJIE OT 00BEMa MOTPYKEHHOH B )KUIAKOCTh YacTH Tesna. OTbITHI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUJIBI,
JICWCTBYIOIIEH Ha TEJO B )KUIKOCTH, OT 00beMa IOTPpyKEHHOI B
KUIKOCTh 4aCTH T€ji1a U OT IIJIOTHOCTHU KHUIAKOCTH.

31

ILnaBanue ten. Bo3ayxomiaBanue.

32

JIP. OnpeneneHue BBITAJKUBAIOIIEH CHIIBI, JIEHCTBYIOIIEH Ha
TEJI0, MOTPY>KEHHOE B )KUJKOCTb.

33

JIP IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIEH  CHUJIBI,
JICMCTBYIOIIEH Ha TEJO B JKUJKOCTH, OT MACCHI TeJa.

34

JIP KoHcTpyupoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOAKH
U OTIpe/IeJICHUE €€ IPY30I0JbEMHOCTH.

35

I'mapaBauyeckuit mpecc.

36

Mexannueckas pabora.

37

JIP Omnpenenenue pa®OTHl CHIIBI TPEHHS TPU PaBHOMEPHOM
JIBYDKEHUH T€J1a O TOPU30HTAIbLHOW OBEPXHOCTH.

38

MorHoCTb.

39

[TpocTeie MeXxaHU3MBI: pblYar, OJOK, HAKIOHHAS TUIOCKOCTD.
IIpaBuno paBHoBecusi peruara. Jlemoncrpanuu. IIpumepsr
MPOCTHIX MEXAHU3MOB.

40

JIP UccnenoBanue ycaoBUM paBHOBECHUS pblyara.

41

[Tpumenenne mpaBuia paBHOBECHS phlyara K OJI0Ky. "3oj0TO€
MPaBWIO' MEXaHUKH.

42

Koaddumuent nonesnoro aeiicteus (manee - KIIJI) mpocthix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHHKE.

43

JIP Uzmepenue KIIJ] HakIOHHOMN IJIOCKOCTH.

44

Mexanuueckas sHeprus. KuHernueckas M TOTEHIMAIbHAs
sHeprus. [IpeBpalenne 0JHOTO BHIa MEXaHUYECKON YHEPTUH B
Jpyroil. 3aKOH COXpaHEHHUsI SHEPTUHU B MEXAHUKE.

45

JIP M3y4enure 3akoHa COXpaHEHUSI MEXaHUYECKOW SHEPTHUU.
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Uroro:

68
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OCHOBHBIE TIOJIO)KEHUS MOJIEKYISIPHO-KUHETUYECKOH Teopuun
CTpOSHHs BemiecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYIL
OHBITI)I, MOATBCPKAAOIINEC OCHOBHBIC ITOJIOXKCHU A
MOJIEKYJIIPHO-KHHETHYECKOM TEOpHHU. HaGmonenne
OpoyHOBCKOTO NBMKeHUs. Habmonenne nuddysun.

Mognenu TBEpIOro, >KMIKOIO M Tra3000pa3HOro0 COCTOSIHUM
BemecTBa. Kpucrammueckue u amopdusie Tena. OObsICHEHUE
CBOWCTB Ta30B, JKHUJIKOCTEH W TBEPABIX TEI Ha OCHOBE
MOJIO)KEHUN MOJIEKYJIIPHO-KMHETUYECKON Teopur. CMauyruBaHue
W KanwJuUISIpHBIE SIBJIEHHUs. TEIUIOBOE pacUIMpPEHUE U CHKATHE.
OnpITel IO OOHAPY)KEHHWIO JEUCTBUS CHJI MOJEKYISIPHOTO
npuTsbkeHus.  HaOmrojeHue — sIBICHWM — CMAadyuBaHUS |
KanmWJUTAPHBIX sBIeHUH. HabmroeHne TemioBoro paciumpeHus
Ten. M3MeHeHue naBieHUs ra3za Npud HW3MEHEHHH O0beMa U
HarpeBaHUW WM OXJaxAcHUU. OMNbBITEI MO HaOIIJICHHUIO
TEIUIOBOTO PACIHIMPEHUSI Ta30B, XKUJIKOCTEH W TBEPABIX TEIN.
Omnpenenenue naBieHUs Bo3ayxa B OamtoHe mmpwuia. OmbITH,
JIEMOHCTPUPYIOIINE 3aBHCUMOCTh JABJICHHS BO3JyXa OT €ro
o0beMa 1 HarpeBaHUs WU OXJIKICHHS.

Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOIO
NBUKEHUS yacTull. BHyTpeHHss sneprus. [IpaBuna nsmepenus
temnepatypsl. [leMoHcTpanus. [IpoBepka runoTe3sl JUHEMHON
3aBHCHUMOCTH JTMHBI CTOJIONKA KUIKOCTH B TEPMOMETPUUECKOM
TpyOKE OT TeMIEpaTyphl.

CriocoObl M3MeHEeHUsl BHYTPEHHEH SHEpruu: Terionepeaaya u
COBEPILIECHUE paboTHI. Bunsl TEIUIONEPEIAUun:
TEIIONPOBOJHOCTb, KOHBEKLMS, H3IydeHHue. JlemoHcTpanuu:
Bunel rennonepenaun. OxnaxeHue Ipyu COBEPIIEHUU PaOOTHI.
HarpeBanue mpu coBepiieHud paOOThl BHEINIHHUMH CHIIAMHU.
HaGnronenne w3MeHeHHMs BHYTPEHHEW OJHEpPruu Tela B
pe3ynbTaTe Teronepeaayn u paboThl BHEITHUX CHIL.

KonudectBo TemnoThl. YelnbHas TEIJIOEMKOCTh BEIIECTBA.
CpaBHeHI/Ie TEIJIOEMKOCTEH Pa3JIMIHBIX BCHICCTB.

JIP Onpenenenue yaenabHON TEMIIOEMKOCTH BEIIECTBA.

TemooOMeH M TENIOBOE paBHOBECHE. YpPaBHEHHUE TEIJIOBOIO
OanaHca.

JIP HccnenoBanue sIBIEHUS TEIIO0OOMEHAa MPH CMEIIUBAHUH
XOJIOJTHOW Y TOPSTY€il BOJIBI.

JIP Ompenenenune KoJIWYECTBA TEIUIOTHI, NOJYYEHHOTO BOJOM
IIPU TEMJI00OMEHE ¢ HarpeThIM METAJUIMYECKUM LIUIMHIPOM.

Bubianoreka
LHOK
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10.

IInaBnenne wu OTBCPACBAHUC KPUCTAJUIMYCCKUX  BCIICCTB.
Ha6J’II-OI[eHI/Ie ITOCTOAHCTBA TCMIICPATYPLI ITPU IIJIABJICHUHN.

1.

VnensHas Temnora muasieHus. OrmnpeneneHue  yAelbHOU
TEIUIOTHI IJIABJICHUS JIBJA.

12.

OnspITHI MO BBIPAIMBAaHUIO KPUCTAJIJIOB TOBAPEHHOM COJM WJIN
caxapa.

13.

[TapooOpa3zoBanne u koHjeHcauus. Mcmapenue. Kumnenwue.
Habmronenue kunenus. MccnenoBanue npouecca ucnapeHusl.

14.

VnaenpHas ~ Temsora  mapooOpa3oBaHUS. 3aBUCUMOCTh
TEeMIepaTypbl KUIEHUs OT aTMOC(EPHOTO TABICHHSL.

15.

Bnaxnocts BO3ayXa.

16.

JIP Onpenenenre OTHOCUTENBHOM BIaXXHOCTH BO3/yXa.

17.

OHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPaHMsL.

18.

[Tpunnuner padotsl TeruioBbiX aBurateneit KIIJ termoBoro
neuratensi. TeruioBble JBUTATENM W 3alllUTa OKPYKaroIiei
cpenbl. MoJieu TeTUIOBBIX IBUTATENEH.

19.

3aKOH COXpAHEHWs M IPEBPALLEHUS SHEPIMM B TEIUIOBBIX
IIPOLIECCAX.

20.

Onektpuzanusi Ten. J[Ba poxa 3IIEKTPUUYECKUX  3apsIoB.
B3anmMopeiicTBrue 3apsokeHHBIX Tell. OMNBITHI IO HAOJIOICHHIO
ANEKTPU3ALMKA TeJl MHAYKIHEH U TpU CONPUKOCHOBEHUHU.
JemoHcTtpanuu 1. DJIeKTpHU3aIus Tel.

2. JIBa pojia 3NEKTPUUYECKUX 3aPsI0B U B3aUMOJICICTBIE
3apSUKCHHBIX TEll.

3. Y CTpOUCTBO U IEHCTBHE JIEKTPOCKONA.

21.

3akon Kynona (3aBUCHUMOCTh  CWJIBI  B3aUMOJICHCTBHS
3apsDKEHHBIX TEN OT BEJMYWHBI 3aps/IOB U PACCTOSIHUS MEXKIY
TeJIaMHu ).

bubmmorex
a [JOK

22.

OnekTpudeckoe moje. HampsskeHHOCTh AIIEKTPUYECKOTO OIS

[lpyHiMn  cymepno3uuuu  AJIEKTPUYECKUX  mojied  (Ha

Ka4eCTBEHHOM YPOBHE). JleMoHCTpanun 1.
DneKTpocTaTHueCcKas MHAYKIIHSL.

23.

Hocurenn ANEKTPUIECKUX 3apsIoB. DneMeHTapHBIH

anektpudeckud 3apsna. Crtpoenue artoma. [IpoBomHMKHM U

nudnekTpuku. MceciaenoBanue NEHCTBUS JIEKTPUUYECKOTO MOJIS

Ha TPOBOJHUKM M  JAWAIEKTpUkH. JlemoHcTpanuum 1.
[TpOBOAHMKY M TUANEKTPUKH.

24.

3aKOH COXpaHEHUS ANMEKTPUIecKoro 3apsia. Jemoncrpamnuu 1.
3aKOH COXpaHEHHUS DIICKTPUUYECKHX 3aPSJIOB.

25.

DJIEKTPUYECKUH TOK. Y CJIOBUSI CYIIIECTBOBAHUS JIEKTPUUECKOTO

ToKa. Vcrounuku mocTossHHOro Toka. JlemoHcTpauuu 1.
MoaenupoBaHHe CHUJIOBBIX JUHUNA SJIEKTPUUYECKOTO

IOJIAL.

2. M cTOUYHUKH TTOCTOSTHHOT'O TOKA.

26.

JIelicTBUS AIEKTPUYECKOTO TOKa (TEIIOBOE, XUMHYECKOE,
MarHuTHOE). ONEKTPUYECKUH TOK B JKUIKOCTSIX M Trasax.

Hemonctpanuu 1. JIeliCTBUA 3JIEKTPUUYECKOTO TOKA.
2. DJIEKTPUUYECKUHN TOK B )KHJIKOCTH.
3. ["a30BbIi1 pazpsi.

24
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27.

DneKkTpuyecKas 1emb.

28.

Cuna toka. Jlemonctpanuu 1. N3mepenne cuiabl  TOKa
aMIIEPMETPOM.

29.

JIP COopka w® mipoBepka pabOTBl DJJIGKTPUYECKOW IENHu
MMOCTOSIHHOTO TOKa. VI3MepeHue u peryJmpoBaHue CUJIbI TOKA.

30.

Onektpuueckoe HamnpsikeHue. Jlemoncrpanuu 1. M3mepenue
AIEKTPUYECKOTO HANIPSIKEHUS! BOJIBTMETPOM.

31.

JIP M3mepeHue u peryanpoBaHue HaNPSKEHUS.

32.

ComporuBnenne  npoBoAHMKAa.  Peoctar u  Marasus
CONPOTHUBJICHHIA.

33.

JIP UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, UIYIIETO 4epes3
pPE3UCTOP, OT COINPOTHBICHHUS PE3UCTOpa M HAINPSHKEHUS Ha
pe3ucrope.

34.

3akoH Owma IJIs1 yd4aCTKa IICIIN. I/ICCJ'IG,I[OBaHI/Ie 3aBUCHMMOCTH
CHJIBI TOKA, UAYHIETO Y€PE3 JIaMIIOUKY, OT HAIPSAKCHUA Ha HEH.

35.

VY nenasHoe COIIPOTHBIICHHE BEIIIECTBA. OnbITHI,
JEMOHCTPUPYIOILINE 3aBUCHUMOCTh JIEKTPUUYECKOTO
COIIPOTHBIIEHUS] IPOBOJHMKA OT €ro JJIMHbL, IUIOIIAAX
HONIEPEYHOr0 CEYCHMs] U MaTepHaa.

36.

HOCJ’IGI{OB&TGJ’ILHOG H IMapaJuICJIbHOC COCANHCHUEC IIPOBOIHUKOB.

37.

JIP IIpoBepka mnpaBuia CJIOXKEHUA HANPSHKEHUN  TPU
MOCJIEZIOBATEIHLHOM COEIMHEHUH JIBYX PE3HCTOPOB.

38.

JIP IlpoBepka mpaBuna s CUIBI TOKAa MpU MapajlielbHOM
COEJIMHEHUH PE3UCTOPOB.

39.

Pabota n MOIIHOCTD JJICKTPHUYCCKOI'O TOKA.

40.

JIP Omnpenenenue pabOTHl 3JIEKTPUYECKOTO TOKA, HAYIIETO
yepe3 pesuctop. OmnpeneneHHe MOLIHOCTH 3JIEKTPHUUYECKOTO
TOKA, BBIACJISIEMON HA PE3UCTOPE.

41.

3akoH J[xoyns-JIenna.

42.

DNEeKTPUYECKHE LETH U MOTPEOUTENN IINEKTPUIECKON SHEPTUn
B OpiTy. Koporkoe 3ambikanme. Omnpenenenue  KIIJ]
HarpeBaTesl.

43.

IlocTosuable  MarHuTel.  B3ammonelcTBHE  MOCTOSHHBIX
MarauToB. McciaemoBaHuWe  MAarHMTHOTO — B3aMIMOJICHCTBHA
MOCTOSIHHBIX MarHuToB. JlemoHcTpanuu 1. B3aumopeiicteue
IMOCTOSIHHBIX MarHHUTOB.

2. MoaenupoBanue HEBO3MOKHOCTH pasaeneHus
IMOJIFOCOB MarHura.

3. MogenupoBaHl€ MAarHUTHBIX MOJIEH TOCTOSHHBIX
MarHuTOB.

44.

MaruautHoe nosne. OnbIT Ipcrena. M3ydeHne MarHuTHOTO OIS
MOCTOSIHHBIX MAarHUTOB INPH HX OOBECTUHCHUU W Pa3JICIICHUH.
Hemonctpauuu 1. OmnbiT Opcrena. UccnenoBanue nelcTBus
AJIEKTPHUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

45.

MarnurtHoe 1oje 3eMIIM U €ro 3HaueHUe JJIA )KU3HU Ha 3emue.
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46.

MarauutHoe 1oJie AJIEKTpUYecKoro Toka. JlemoHcTpanuu
MarauTtHoe 1nosie Toka. DJIeKTPOMarHur.

47.

IIppuMeHeHHne  BIIEKTPOMarHUTOB B TexHUKe. JlelicTBue
MarHMTHOTO IIOJIsI Ha IMPOBOAHMK € TOKOM. OmnbITHI,
JEMOHCTPUPYIOLIUE  3aBUCUMOCTb CHJIBI  B3aMMOJEHCTBUS
KaTYIIKH C TOKOM M MarHUTa OT CUJIbI TOKA M HaIIPABJICHUS TOKA
B Karyuke. /lemoHcTpanuu 1. [Hevictue MarHuTHOIO
110JI1 HA IIPOBOJIHUK C TOKOM.

48.

JIP W3yuyeHue neWCTBHUST MAarHUTHOTO TOJISI HA TMPOBOJAHUK C
TOKOM.

49.

OneKTpoABUrareiab  IMOCTOSHHOrO  Toka. Mcmosb3oBaHue
JJIEKTPOJBUIaTENe B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHcnopre. JleMoHcTpauuu ODJIEKTPOJBUraTeNb MOCTOSHHOTO
TOKa

50.

JIP KoHcTpynpoBaHue U u3ydeHue padoThl 3JIEKTPOIBUTATEIS.
N3smepenne KIIJ[ asekTpoaBUraTebHON YCTAHOBKH.

51.

OnbiTel Dapanest. SIBaeHHE BIEKTPOMATHUTHOM WHAYKIUU.
IIpaBuno Jlenna. McciaenoBaHue SIBICHHs JIEKTPOMAarHUTHOM
WHIYKIUA. JleMOoHCTpanun

1. OmnsiTel Dapanes.

2. 3aBUCHMOCTD HaIpaBJCHUsI WHIAYKIIMOHHOTO TOKA OT
YCJIOBU €r0 BO3SHUKHOBEHHS.

52.

Onektporereparop. CrHocoObl MOMY4YEHUS AIEKTPUUYECKOM
SHEPruu. DIIEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHHKAX
OHCPTHUH. O1BITEI 110 HUCCIICOIO0BAHUIO SABJICHUS
AJIEKTPOMArHUTHON ~HMHIYKIIUW: WCCICIOBAaHHE W3MEHEHHN
3HAYCHUA n HaIlpaBJICHUA HHAYKIOUOHHOT'O TOKa.
JleMoHCTpanuu DIeKTpOreHepaTop NOCTOSTHHOTO TOKA.

Hroro:
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n/n

Tema ypoka

Koua-Bo
4acoB
(00s13a-
TeJbHasl
YacTh)

0P

Mexannyeckoe aBHKeHUE. MarepuanbHas Touka. Cucrema
orcuera. Jlemoncrpanuu HabmoieHne MeXxaHnIecKuX
SIBJICHUM, MPOUCXOAIINX B cucTeMe oTcyeTa "Tenexka" nmpu
€€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUHM OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

OTHOCUTENBHOCTH MEXAaHUYECKOTO IBHKEHUS. J[eMoHCcTparn
HabimroieHne MeXaHWu4ecKoro IBHKEHUS Tella OTHOCHTEIHHO
pa3HbIX Ten otcueTa. CpaBHEHUE yTel U TPaeKTOpUi
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ABUIKCHUS OJHOT'O U TOI'O KC TCJIa OTHOCUTCIILHO PA3HBIX TCJI
OTCYCTAa.

3. | PaBHOMEpHOE IPSMOJIMHEUHOE IBUKEHUE.

4. | JIP KonctpyupoBanue TpakTa Jijisl pa3roHa U JajibHEHIIero
PaBHOMEPHOTO JIBHYKEHUS IIapHKa W TEIEKKH.

5. | HepaBHOMepHOE NpsIMOJIMHEWHOE IBUKeHUE. CpenHsis u
MI'HOBEHHAsl CKOPOCTh TeJla IIPY HEPABHOMEPHOM JBM)KEHUU.

6. | JIP OnpeneneHue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa UITH
JBUKEHUS IIapHUKa 110 HAKJIOHHOM MJI0CKOCTH.

7. | Yckopenue. PaBHOYCKOpeHHOE TPSIMOJIMHEMHOE IBUKEHUE.
HemoHcTpaunu M3mepenue cKkopocTH U yCKOPEHUS
MPSIMOJIUHEHHOTO JIBUKEHHUS.

HccnenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBUIKEHUS.
3aBUCHUMOCTh YCKOPEHUS TeJla OT MaccChl Tella U IeUCTBYIOIIEH
Ha HETO CHJIBI.

8. | JIP Onpenenenue yckopeHus Teja Npu paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

9. | JIP UccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH MPU
PaBHOYCKOPEHHOM JIBIM)KEHUH 0€3 HaualbHOM CKOPOCTH.
[TpoBepka rumoTe3bl: eciiu NpU PaBHOYCKOPEHHOM JIBUYKEHUU
0e3 Ha4aJIbHON CKOPOCTH IMYTH OTHOCATCS KaK PSJl HEYETHBIX
YHCell, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU
OJINHAKOBBI.

10. | CBoboaHoe nmanenue. OnbITh ["anues.

11. | PaBHOMEpHOE ABMKEHHE IO OKPYKHOCTH. [leproa u yactora
oOpamienus. HaGmonene ABMKEHUS Tela Mo OKPY>KHOCTH.

12. | JIunelinas u yrioBas ckopocTtu. LleHTpocTpemurensHoe bubnmnoreka
YCKOpEHHE. [HOK

13. | IlepBbiii 3akoH HproTOHA.

14. | Bropoii 3akoH HbroToHa.

15. | Tperuit 3axon HproroHa.

16. | Ilpuanmn cynepno3uiiuu cui. HabGmoienne paBeHCcTBa CHIT
IIpU B3aUMOJICUCTBHUH TEIL.

17. | Cuna ynpyroctu. 3akoH ['yka.

18. | JIP OnpeneneHue ;k€CTKOCTU MPYKUHBI.

19. | Cuna TpeHus: cuiia TPEHUS CKOJIBKEHUS, CHJIa TPEHUS TTOKOS,

JpyTye BUIbI TPEHHUS.
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20.

JIP UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT
CHJIbl HOPMAJIHOTO JIaBJICHHUS.

21. | JIP Onpenenenue k03P PUIIMEHTA TPEHUS CKOJIBKEHUS.

22. | Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHUE
cBoOoaHOrO najgenus. Jlemoncrpauuu Mi3meHeHnue Beca tena
MIPU YCKOPEHHOM JIBUYKEHUH.

23. | ABmxenue mianet Bokpyr Connua. [lepBas kocmuueckast
ckopocTh. HeBecoMoCTh U TIEeperpy3KH.

24. | PaBHOBecHe MaTepuaIbHON TOYKH. AOCOIFOTHO TBEPIOE TEIIO.

25. | PaBHOBecHe TBEpPAOTO TeJla C 3aKPETNICHHON OCBIO BpaIlCHUSI.
MowmeHnT cunbl. LleHTp TskecTH.

26. | Umnynbc Tena. I3MeHenue umnyibca. JleMoHcTpauu
Ilepenava nmmysnbca Ipu B3aMMOJIECHCTBUM TEIL.

27. | Umnynbe cuibl. 3aKOH COXpaHEHUs UMITyJIbca. JleMoHcTpanuu
CoxpaHeHne UMITyJIbca MIPH HEYIPYTOM B3aUMOJAECHCTBHUH.
CoxpaHeHmne UMITyJbca MpH a0COMOTHO YIIPYTOM
B3aUMOJICVICTBHH.

28. | PeaktuBHOE aBMKeHUE. HaOntoaeHre peakTHBHOTO JIBUYKEHUSI.

29. | Mexanunueckas paboTa ¥ MOITHOCTb.

30. | JIP Onpenenenue padbOThI CHIIBI TPEHUS IPU PAaBHOMEPHOM
JBUKEHHUH TeJa M0 TOPU30HTAIBHON MOBEPXHOCTH.

31. | JIP Onpenenenre paboThl CHIIBI YIPYTOCTH MPH TTOIBEME TPy3a
C UCTIOJIb30BaHUEM HETIO/IBHYKHOTO M MOJIBUKHOTO OJIOKOB.

32. | Pabora cun TsKeCTH, YIPYrocTd, TPEHHUS.

33. | CBs3b dHEpruu U paboTHI.

34. | IloreHumanbHas SHEPrus Tela, MOJHATOTO HaJl TOBEPXHOCTHIO bubnmnoreka
3EMJIH. HOK

35. | IloTeHuManbHast SHEPTUS C)KATOU MPYKUHBI.

36. | Kunernueckast aHeprus. Teopema 0 KHUHETHUECKON IHEPTHH.

37. | 3aK0OH COXpaHEHHUs] MEXaHUYECKOU Hepruu. JleMoHTparuu
[TpeoOpa3oBaHust JHEPTUH NP B3aUMOACHCTBUH TEIL.
CoxpaHeHne MeXaHU4eCKON YHEPTHH MPH CBOOOTHOM
najeHnn. CoxpaHeHHe MEXaHUUECKOW SHEPTUH NPU ABUKEHUU
Tena Moj JeHCTBUEM MPYKUHBI.

38. | JIP N3yueHue 3aKoHa COXpAHEHHUS SHEPTUH.

39. | KonebatenbHoe ABMKEHUE.. MaTeMaTHYecKui U MpPYKUHHBIN

MasTHHKU. [IpeBpalieHre SHEPruu TpH  KoJIeOATETHhHOM
nBxenun. HaOmronenne kone0aumil el o JEHCTBHEM CHJIBI
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TSDKECTU U CHJIBI YIIPYTOCTH.

Habmonnenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

40.

OcCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TIEPHO/I, YaCTOTa,
aMIUTATYa

41.

JIP Onpenenenue 4acToTsl U nepruoia KoneOaHui
MaTeMaTHYeCKOro MasiTHUKA.

42.

JIP Onpenenenuie 4acToThI U MeproIa KoJieOaHUH TPYKUHHOTO
MasTHHKA

43.

JIP WccnenoBanue 3aBUCUMOCTH epro/ia KoneOaHui
MOJIBEIIEHHOTO K HUTH I'py3a OT JUIMHBI HUTH.

44,

JIP UccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOneOaHUi
MPY>KUHHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka
HE3aBHCHMOCTH TIepHo1a KoJeOaHu# Tpy3a, MOIBEIICHHOTO K
HUTHU, OT MacChl Ipy3a.

OMnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb IepUoa KojieOaHuu
MPYXUHHOTO MasiTHUKA OT MaCChl IPy3a U )KECTKOCTH
MPY>KUHBI.

45.
46.

3aryxaromue KoieOaHusl.

Brinyxnennsie konebanus. Pesonanc. Habmonenue
BBIHYICHHBIX KOJIEOAHNUN U pE30HaHCa.

47.

Mexannueckue BoJIHEL. CBOHCTBA MEXaHUYECKUX BOJIH.
[IpononbHBIE M TONIEPEYHBIE BOJIHBL. [[eMOHCTpau
PacnipocTpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (Ha
MOJICITH).

48.

ZIJ'II/IHa BOJIHBI 1 CKOPOCTDb €€ paCIIpOCTPpAHCHUS.

49.

MexaHu4eckre BOJHBI B TBEPAOM TENE, CEHCMUYECKHE BOJHBI.

50.

3ByK. ' poMKOCTB 3ByKa U BbICOTa TOHA. OTpakeHHE 3BYKA.
Wudpa3syk u ynprpa3Byk. Habmonenne 3aBUCUMOCTH BBICOTHI
3BYyKa OT YaCTOTbl. AKYCTHUUECKHUI PE30HAHC.

51.

JIP U3mepenue yckopeHusi CBOOOIHOTO TMaCHHS

52.

DNeKTpOMarHuTHOE ToJIe.

53.

DJIEKTPOMarHuTHbHIEC BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJiH. [IIkana snekTpoMarHUTHBIX BOJIH. Mcnoyib30BaHue
3JIEKTPOMATrHUTHBIX BOJIH JIJI1 COTOBOM CBsI3M. JleMOHCTpanuu
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

54.

JIP N3yueHune CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C TIOMOIIBIO
MOOWIBHOTO TenedoHa.
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55.

DnekTpoMarHuTHas mpupoza ceeta. CKOpoCTh CBETA.
BonHoBbIe cBoiicTBa cBeTa. [leMoHcTpanu. BoaHoBbIe
CBOIICTBA CBETA.

56.

JlyueBas monens cBera. MicTouHuKH cBeTa.

57.

IIpssmonuHeEitHOE pacpocTpaHeHue cBeTa. JJeMoHcTpanuu
[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA.

58.

3armenus ComnHua u JIyHBI.

59.

Ortpaxenue cBeta. [Imockoe 3epkano. 3aKOH OTpaKeHHUS CBETA.
Hemoncrpanuu Otpakenue ceta. [lomyuenne nzo0paxeHuii B
IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

60.

JIP W3yuenune xapakTepuCTUK U300paKeHUs IPEeIMETa B
IJIOCKOM 3€pKajie

61.

JIP UccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHUSI CBETOBOTO
Jqyd4a OT yrijia najeHusl.

62.

[Tpenomnenue cBera. 3aKOH MPETOMIICHHUS CBETA.
Hemonctpauuu IIpenomiienue ceera.

63.

JIP UccnenoBanue 3aBUCUMOCTH YIJIa MPEIOMIIEHUS] CBETOBOTO
Jiy4a OT yIJia maJeHus Ha TpaHuIle "BO3TyX-CTEKJIO".

64.

[TonHOE BHYTpEeHHEE OTpaXkeHue cBeTa. Vcronbp3oBanue
MOJTHOTO BHYTPEHHET0 OTPAKEHHS B ONITHYECKUX CBETOBOIAX.
JeMouctpanuu ONTHYEeCKUi CBETOBO/I.

65.

JIunza. Xon nyyeit B tuH3e. JleMoHcTpanmu Xo iyyei B
coOuparoIei JInH3e.

Xox mydei B paccenBaromei guH3e. [lomydeHne n300pakeHui
C TIOMOILIBIO JIUH3.

66.

JIP TMomyuenue n300pakeHU ¢ TTIOMOIIBIO COOMparomIeit
JIUH3BI.

Omnpenenenre GOKYCHOTO PACCTOSHUS U ONITHYESCKOM CHITBI
coOuparoIei JIMH3HI.

67.

OnTudeckas cucrema goroanmnapara, MUKPOCKOTa |
teneckomna. Jlemonctparuu [Ipunnun geiicteust poroanmapara,
MHUKPOCKOIIA U TEJIECKOIA.

68.

I'na3 kak ontudeckas cucreMa. biu3opykocTs u
JabHO30pKOCTh. JleMoHcTpanuu Mojens riasa.

69.

Paznoxenue 6enoro csera B criektp. OnbiTel HeloToHA.
JlemoHcTpauuu PasnoxxeHnne 6e10ro cBera B CHEKTP.

70.

JIP OnbIThI 110 pa3iioKeHUI0 OEI0ro CBETa B CIIEKTP.
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71. | CnoxeHnue cekTpaabHbIX IBETOB. [{ucnepcus ceera. 1
Hemonctpanuu [lonydenue 6emoro cBera mpu CI0KeHUU CBETa
Pa3HbIX 1[BETOB.

72. | OnBITHI 110 BOCIIPUATHIO IIBETA IPEAMETOB IIPU UX 1
HaOII0/IEHUH Yepe3 I[BETOBbIC (QUITBTPHI.

73. | OmbiTel Pesepdopna u mmaneTapras Mmosieas atoma. Mojenb 1
aroma bopa.

74. | Ucnyckanue u morjioiieHne ceera aromoM. KBaHTEHI. 1
Jluneityateie cnekTpsl. JleMoHcTpanyu CieKTphbl U3TYYEHUS U
norioueHus. CoekTpsl pa3inyHbIX ra3zoB. CleKTp BOIOpoOa.

75. | JIP HabntoeHre CIUIONIHBIX U JIMHEWYATBIX CIIEKTPOB 1
U3ITy4eHUsl.

76. | PannoakTuBHOCTH. Allb(a-, O€Ta- 1 raMMa-u3TydeHUSI. 2
Hemonctpanuu Habmoienne TpekoB B kamepe BuibcoHa.

77. | JIP UccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUH YaCTHULIBI 10 1
TOpMO3HOMY TTyTH (110 hoTorpadusim).

78. | Ctpoenue aToMHOTO sA1pa. HykiioHHas MOeIb aTOMHOTO sIIpa. 1

79. | U3otomnbl. PaguoaxktuBHbIe ipeBparienus. [lepuos 1
MOJIypacnaia aTOMHBIX sIJIEp.

80. | JIP M3smepenne paanoakTUBHOTO (poHa. 1

81. | SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U 1
MacCOBOTO YHCEI.

82. | DHeprus cBsi3u aTOMHBIX saep. CBsI3b MAaCChl U YHEPTUU. 1

83. | Peakuuu cunrtesa u nenenus saep. Mcrounuku snepruu 1
CoJIHIIa U 3BE3]I.

84. | SlnepHas sHepreTuka. [{eicTBUS paliOaKTUBHBIX U3JITYYEHUM 1
Ha JKUBBIE OpraHu3Mel. JlemoHcTpanuu Pabora cueTunka
MOHU3UPYIOUINX U3NydyeHul. Perucrpanus nuznydeHus
MIPUPOIHBIX MUHEPAJTIOB U MPOAYKTOB.

Hroro: 102

4. IlpoBepsieMble TpeaMeTHbIE pPe3yJabTaThl OCBOEHHSI OCHOBHOW 00pa3oBaTejbHOM

NMPorpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

7 KJIACC

Kox nposepsiemoro pesyibTaTta [IpoBepsiemble TIpeIMETHBIE PE3YJIbTATHl OCBOCHUS

OCHOBHOI 00pa30BaTeNILHOI MPOrpaMMBbl OCHOBHOT'O OOIIIEr0 00pa3oBaHHUsI

1.1 HCIIOJIb30BATh U3YUYCHHLIC ITIOHATHUS

1.2 pas3iinuaTh ABJICHUA 110 OIIMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JACMOHCTPUPYIOINUX JTaHHOC (1)1/131/1‘1601(06 SABJICHUC
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1.3 pacro3HaBaTh MpPOSIBICHHWE HM3YyYCHHBIX (DU3NYECKHX SBICHUH B OKPYXaroIleM
MHpE, B TOM 4Kcie GU3NIECKUe IBICHUS B IPUPOJIE, IIPU ITOM IEPEBOUTH IPAKTHUECKYIO 3a/1a4y
B y4eOHY0, BBIJIENIATh CYLIECTBEHHBIE CBOMCTBA (IIPU3HAKN) (PU3UUECKUX SBICHUN

1.4  onuceiBaTh H3y4EHHbIE CBOMCTBA Tel M (U3NYECKUE SIBICHUS, HCIOJIb3YS
¢u3nyeckue BeNWYMHBI, TPU OINUCAHUM MPAaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT
UCTOJb3YeMbIX BEIMYMH, HUX O003HAUE€HUS M E€AMHUIBl (U3NYECKMX BEJIUYMH, HAXOIUTh
(GopMyIbl, CBA3BIBAIOLINE JaHHYK (U3NYECKYI0 BEIMYMHY C JPYIMMU BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYUH

1.5  xapakrtepu3oBaTh CBOICTBa Tell, (PU3NYECKUE SBICHUS U MPOLECCHI, HCIOJIb3Ys
U3y4EHHBIC 3aKOHBI, IIPU TOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alHUCHIBATh €TI0
MaTeMaTHYeCKOE BbIpaXKEHUE

1.6  0OBSACHATH (U3NYECKHE SIBICHUS, MPOIECCH U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallMil IpaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATH IPUUYHUHHO-
CJIEJICTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHHE M3 1 — 2 Jormyeckux miaroB ¢ onopoit Ha 1 — 2
U3YYEHHBIX CBOMCTBA (PU3NUECKUX SBJICHHM, (PU3NUIECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH

1.7  pemarp pacuérHeie 3aaud B | — 2 neicTBUS, UCIONB3YSI 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H 3alMCHIBATh KPATKOE
yCIIOBHE, TIOACTABIATh (PU3MUYECKHE BETHMYMHBI B (OPMYIBI M MPOBOAUTH PACUETHI, HAXOIUTH
CIpaBOYHBIC JaHHBIE, HEOOXOMUMBIE Ui peIIeHUs 3ajad, OICHWBATh PEATHCTUYHOCTD
MOJTyYEeHHOUW (PU3NYECKON BETHUNHBI

1.8  pacmo3HaBaTth MpoOJIEMBI, KOTOPBIE MOXHO PEIIUTh MpPU MOMOIIU (hU3HUYECKUX
METOJIOB, B OINHMCAaHWU HCCIEAOBAHUS BBIIEIATh IMPOBEPIEMOE IPEANONIOKEHHE (TUIIOTE3Y),
pasin4yaTh M MHTEPIPETUPOBATh IMOJYUYEHHBIM pe3ysbTaT, HAXOAUTh OUIMOKH B XOJ€ OIBITA,
JieNIaTh BBIBOJIBI IO €0 pe3yJsibTaTaM

1.9  mpoBOIUTH OMBITHI MO HAOMIOJACHHIO (U3NYECKUX SBICHUH WIM (PU3NUECKHX
CBOMCTB Tel: (HOpMyIUpOBaTh IPOBEPsIEMbIE MPEANONOKEHHUs, COOUpaTh YCTAHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUS, 3alIUChIBATE X0/ ONbITa U POPMYJINPOBATH BHIBOJIBI

1.10  BBINONHATH NpsIMbIE M3MEPEHUS C UCIOJIb30BAHUEM AaHAJIOTOBBIX M LU(POBBIX
npuOOpOB, 3alMChIBATh MOKa3aHUs MPUOOPOB ¢ YUETOM 33aJaHHON aOCONIOTHOM MOrPELIHOCTH
M3MEpEHU

1.11  mpoBOAWTH KICCIICIOBAHNE 3aBUCUMOCTH OJTHON (PH3UYECKOM BEITMYHMHBI OT JIPYTOH
C UCIOJIb30BAaHUEM NPSMBIX U3MEPEHUH, yUaCTBOBATh B INIAHUPOBAHUM y4eOHOTO UCCIIEI0BaHUS,
cOOMpaTh yCTAaHOBKY W BBITNOJHATH MU3MEPEHHS, CIEAys MPENJIOKESHHOMY IUIaHy, (UKCHpPOBATH
pe3yabTaThl MOTYYSHHON 3aBUCUMOCTH (DU3MUYECKUX BEIIMYHMH B BHUJE MPEUIOKEHHBIX TaOIHIl 1
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3yIbTaTaM MCCIIEIOBAHUS

1.12  mpoBOIUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIMUUH, CIEAYS MPEAIOKEHHON
MHCTPYKIIMU: TIPU BBIOJHEHUHM HW3MEPEHUI coOMpaTh HKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBIUNCIISATh 3HAUEHUE HCKOMOW BETTMYMHbI

1.13  coOmromaTh mpaBWiia TEXHUKH OE30MAaCHOCTH NpU paboTe ¢ J1abopaTOpHBIM
00opyI0BaHEM

1.14 yka3piBaTb NPUHLMIIBI JACUCTBUS NPUOOPOB U TEXHUYECKHX YCTpOIICTB,
XapaKTepu30BaTh MPUHLMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPONCTB C
MIOMOIIBIO WX OMHUCAHUS, UCIIONB3YS 3HAHUS O CBOMCTBAX (PM3MUECKUX SBICHUHA U HEOOXOANMBIC
(du3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH

1.15 npuBoauTh mHpuUMEpbl (HAXOAUTh HMH(OPMALMIO O HpPUMEpax) MPAKTUYECKOIo
UCIOJIb30BaHUs (PU3NYECKUX 3HAHMM B MOBCEAHEBHOM JKM3HU Ui obecnieueHus: 6€30MacHOCTH
npu oOpailieHuu ¢ npudopaMM MW TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHMs 3/10pOBbS U
COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOro MOBEACHNUS B OKpY XKarollel cpene
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1.16  ocymecTBIATH OTOOP UCTOYHUKOB HH(OpMaIuu B ceT IHTepHET B COOTBETCTBUU
C 3aJaHHBIM ITOWCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOMIMXCS 3HAHUN M MyTEM CpaBHEHUS
Pa3MUYHBIX HMCTOYHUKOB BBIACTATH HWH(POPMAIMIO, KOTOpas SBISETCS MPOTHBOPEUYMBON WU
MOeT OBITh HEZIOCTOBEPHOM

1.17 wcnonp30BaTh TPH  BBITOJHEHWM YYEOHBIX 3aJaHUN  HAYYHOHOIYJISPHYIO
auTepaTypy (usndeckoro cojepikaHUs, CHPAaBOYHBIE MaTepHalbl, pecypchl ceTH MHTepHer,
BIAZETh NpHEMAMM KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHHMs HHOpMANUU W3 OTHOH
3HaKOBOH CHUCTEMBI B IPYTYIO

1.18 co3maBaTh COOCTBEHHBIE KpaTKHE MICEMEHHBIC M YCTHBIE COOOIICHUSI HA OCHOBE 2
— 3 UCTOYHUKOB HH(OPMAITH (PU3UIECKOTO COJIEPKAHUS, B TOM YUCIIE ITYOJIMYHO JIeTIaTh KpaTKue
COOOIIEHHS O pe3yiabTaTax MHpPOCKTOB WJIM YYEOHBIX HCCIEIOBAaHHWW, NMPH 3TOM T'PaAMOTHO
UCTIOJIb30BaTh M3YYEHHBIH MOHATUHHBINA ammapaT Kypca (PU3HMKH, COMPOBOXAATh BHICTYILICHHE
Mpe3eHTaunen

1.19  mpu BRINOJIHEHUH y4eOHBIX IPOSKTOB U UCCIIETOBAHHI pacTIpeiesiTh 00SI3aHHOCTH
B IpyNIe B COOTBETCTBHUHU C TOCTABJICHHBIMU 3aJadyaMH, CIEAWTH 3a BBIIOJHEHHEM IIIaHa
NIeCTBUH, aJeKBaTHO OIEHHBATh COOCTBEHHBIM BKJIAJ B JEATEILHOCTH TPYIIBI, BHICTPAUBAThH
KOMMYHHKAaTHBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAFOIINX

8 KJIACC

Kox mpoBepsiemoro pesyibrara [TpoBepsieMble MPEAMETHBIE PE3yJIbTAThl OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHOMN MPOrpaMMbl OCHOBHOTO 001IeT0 00pa3oBaHus

1.1  wcmonp30BaTh MOHSATHUS

1.2 pa3nuyathb SIBIEHHUS 110 ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (prU3nUYecKoe sIBIEeHUE

1.3 pacro3HaBaTh MpPOSBICHHUE HM3YYEHHBIX (PU3NYECKUX SBIECHUI B OKpYXarollem
MHpE, B TOM 4Hcie GU3NUECKUE IBICHUS B IPUPOJIE, IPU ITOM IEPEBOIUTH IPAKTHUECKYIO 3a/1a4y
B y4eOHY0, BBIJICNATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3UUECKUX SBICHUN

1.4  onuceiBaTh H3y4EHHbIE CBOMCTBA Tel M (U3NYECKUE SIBICHUS, MCIOJIb3YS
¢u3nyeckue BENWYMHBI, TPU ONUCAHUM MPAaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT
UCIIOJIb3YEMBbIX BEIMYMH, 0003HAYEHUS U €AUHULBI (PU3HMUECKUX BEIMYMH, HAXOAUTh (POPMYIIBI,
CBSI3bIBAIOIME JIAHHYIO (DU3MYECKYI0 BEIMYUHY C JIPYTMMHU BEJIWYMHAMHU, CTPOUTH Ipaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINUUH

1.5  xapakrtepu3oBaThb CBOICTBa Tell, (U3NYECKHUE SBICHUS U MPOLECCHI, MCIOJIb3Ys
U3y4eHHBIE 3aKOHBI, MPU ATOM JIaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA W 3alUCHIBATH €TO
MaTeMaTUYECKOE BbIpa)KEHUE

1.6  0OBSACHATH (PU3MUECKUE MPOLECCHl U CBOWCTBA TEI, B TOM YHCIE U B KOHTEKCTE
CUTYalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATh IPUUYNHHO-CIIEICTBEHHBIE CBSI3H,
CTpOUTh OOBsICHEHHE M3 | — 2 JOrMYecKHX LIaroB ¢ MOMOUIbI0 | — 2 M3y4YEHHBIX CBOWCTBA
bu3nUecKux SBICHUHA, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7  pemarp pacuérHbie 3aaud B 2 — 3 NECTBUS, MCIONB3YSI 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4H 3aIMCHIBATh KPATKOE
YCJIOBHE, BBISIBIISITh HEAOCTATOK JAHHBIX JUIS PELICHHS 33Jaud, BEIOMPATh 3aKOHBI U (POPMYIIBL,
HeoOXoauMble JUIsl €€ pelIeHMs], MPOBOJAUTh PACUETHl M CpPaBHUBATh IOJYUYEHHOE 3HAUYEHHE
(U3UUeCKOi BETMUNHBI C U3BECTHBIMU TAaHHBIMHU

1.8  pacno3HaBaTh NMpoOJIEMBl, KOTOPbIE MOXHO PEIIUTh HpPU MOMOIIU (hU3MUYECKUX
METO/IOB, HCHOJb3ys ONUCAHWE WCCIICAOBAHUS, BBIACIATh HPOBEPSEMOE IPEAIOIOKEHHE,
OLIEHUBATh MTPABUIILHOCTH MOPSAIKA POBEICHHSI UCCIIE0BAHUS, JIeNIaTh BHIBOIbI
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1.9  mpoBOIUTH OMBITHI MO HAOMIOJACHHUIO (U3NYECKUX SIBICHUNA WU (PU3MUecKux
CBOMCTB Tel: (HOpMyIMpOBaTh IPOBEPSIEMbIE MPEANONOKEHHUs, COOUpaTh YCTAaHOBKY U3
IPEI0KEHHOT'0 000PYA0BaHUS, OMKMCHIBATh X0 OMbITa U (POPMYITUPOBATH BBIBOBI

1.10  BBIMONHATH HpPsSMbIE U3MEPEHUs C HUCIOJb30BAHHMEM AaHAJOrOBBIX HPUOOPOB U
JATYUKOB (PU3MUYECKMX BEJIMYMH, CPaBHMBATh pPE3yJbTaTbl M3MEpPEHHH C y4ETOM 3aJaHHOU
a0COJIIOTHON MOTPENIHOCTH

1.11  mpoBOAWTH KCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PU3UYECKOMN BETMYHHBI OT JIPYTOM
C HCIOJb30BaHMEM INPSAMBIX W3MEPEHUH: IJIaHUPOBATh MCCIEJOBAHUE, COOMPATh YCTAHOBKY U
BBINOJIHATH U3MEPEHUs, CIeys PeUI0KEHHOMY IUIaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJTY4EHHOU
3aBHCHUMOCTH B BHJIE TaOJIUI U I'paUKOB, J€JIaTh BHIBOJIBI IO PE3Y/IbTaTaM UCCIIEIOBAHUS

1.12 mpoBOIUTH KOCBEHHBbIE M3MEpeHHs (PU3MUECKUX BEIMYUH: IJAHUPOBATh
U3MepeHusi, cCOOMPaTh IKCIIEPUMEHTALHYIO YCTAHOBKY, CIEAYs MPENI0KEHHON WHCTPYKIINHU, U
BBIUNCIISTH 3HAUEHNUE BEITMUNHBI

1.13  coOmronaTh mpaBWia TEXHUKH OE30MAaCHOCTH TpU paboTe ¢ J1abopaTOpHBIM
00opyI0BaHEM

1.14 xapakTepu3oBaTh NPHHLIUIBI JEHCTBUS W3YUYEHHBIX NPHOOPOB M TEXHHYECKHX
YCTPOMCTB C OMOPOM HA WX ONMHUCAHMSI, UCTIONB3YS 3HAHUS O CBOMCTBAX (PM3NUYCCKUX SBICHUHN U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH

1.15 pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTEIBHBIE TIPHOOPHI IO
CXeMaM M CXEMaTH4YHBIM pPHUCYHKAM, COCTaBJISITb CXEMbl JJIEKTPUYECKHX LEeNned ¢
MOCNIEZIOBATENbHBIM M IApaJUIEIbHBIM  COEIMHEHUEM JJIEMEHTOB, pasiinyas yCIOBHbBIE
0003Ha4YeHMsI 3JIEMEHTOB JIEKTPUUECKUX Leneil

1.16 mpuBOAMTH HpUMEpPHl (HAXOAUTh HMH(OPMAIMIO O HpPUMEpax) MPAKTUYECKOTro
UCIOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HU Ui obecniedyeHus: 6€30MacHOCTH
npu oOpalieHuu ¢ NpudopaMM M TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHHs 3/10pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI 0 TIOBEICHUS B OKpYXKarollel cpene

1.17  ocyecTBIATh MOUCK UH(pOpMAMK HU3NIECKOTO cojiepkaHus B ceTu VHTepHer,
Ha OCHOBE MMEIOIIUXCS 3HAHUN U MYyTEM CpPaBHEHMS JIONOJHUTENIBHBIX UCTOYHUKOB BbIIEIATH
UH(OPMaLIHIO, KOTOpasi SBJIAETCS IPOTUBOPEUNBOM UM MOKET OBbITh HEIOCTOBEPHOM

1.18 wucnonp3oBaTh MNpPU BHIIOJHEHWH YYEOHBIX 3aJaHUN  HAYYHO-NOMYJSPHYIO
aUTEpaTypy (pHU3MUECKOro cojaep’KaHMs, CIPABOYHbIE MaTepuanbl, pecypchl cetu VIHTepHer;
BIAJETh NMpPUEMAaMU KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMH(GOpMALMM U3 OJHOU
3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19 co3maBaTh COOCTBEHHBIC MHCHMEHHBIC W KpaTKHE YCTHBIE COOOIIEHHs, 00001mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (PH3UUECKOTO COACP)KaHUs, B TOM YUCIE MyOINIHO
IPEJCTaBIISITh PE3yJbTaThl IMPOEKTHOM WM HCCIIEJOBATEIbCKON J1€ATEIbHOCTH, MPU 3ITOM
IPaMOTHO HCIOJb30BAaTh W3YyYCHHBIN TMOHATUHHBIA ammapar Kypca (QHU3UKH, COMPOBOXKIATH
BBICTYIUICHHE ITPE3CHTALIUEN

1.20 mpu BBIMONHEHWH YYEOHBIX MPOEKTOB M MCCIIEAOBAHUHA (DPM3NYECKHX IMPOIECCOB
pacrpenensTb 00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C MOCTABJICHHBIMHU 3a/1a4aMU, CIICAHUTD 32
BBITTOJIHEHUEM TUIaHA JIEHCTBHI M KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIN
BKJIaJ] B JESTEIbHOCTb I'PYIIbI, BHICTPaUBaTh KOMMYHHKAaTUBHOE B3aWMOJEWUCTBUE, MPOSBIAS
TOTOBHOCTb pa3pemath KOH()IUKTHI

9 KJIACC

Kox nposepsiemoro pe3yibrara IIpoBepsieMble MpeIMETHbIE PE3yJIbTaThl OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1.1 UCIOJIb30BaTh U3yYEHHbIEC TOHATUS
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1.2 pa3nnyath SIBIEHHUS 110 ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3HUYECcKOe SIBIEHUE

1.3 pacno3HaBaThb MpPOSBICHUE HM3YYEHHBIX (DU3NYECKUX SBJIECHUI B OKpYXarollem
MHpE, B TOM 4Kcie GU3NUECKUE IBICHUS B IPUPOJIE, IPU ITOM IEPEBOUTH IPAKTHUECKYIO 3a/1a4y
B y4eOHY0, BBIJIENATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3UUECKUX SBICHUN

1.4  onuceiBaTh H3y4YEHHbIE CBONCTBA Tel M (U3NYECKUE SIBICHUS, HCIOJIb3YS
(¢u3nyeckue BENWYMHBI, IPU OINUCAHMM MPAaBUIBHO TPAaKTOBaTh (PU3MUECKUM CMBICT
UCTIOJIb3YEMBbIX BEIMYMH, 0003HAaYeHUs U €IUHUILBI (PU3HMUECKUX BEJIMYMH, HAXOAUTh (POPMYIIBI,
CBSI3bIBAIOIME JIAHHYIO (DU3MYECKYI0 BEIMUYUHY C JIPYTMMHU BEJIWYMHAMHU, CTPOUTH Ipaduku
U3yYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINUUH

1.5  xapakrtepu3oBaTh CBOICTBa Tell, (PU3NYECKHUE SBICHUS U MPOLECCHI, HCIOJIb3Ys
U3yYeHHBIC 3aKOHBI, MPU ATOM JIaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3alUCHIBATH €TO
MaTeMaTUYECKOE BbIpaKEHUE

1.6  0OBSACHATH (PU3MUECKUE MPOLECCHl U CBOWCTBA TEIN, B TOM YHCIE U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH IPUYNHHO-CIIEICTBEHHBIE CBSI3H,
CTpPOUTH OOBSICHEHHE M3 2 — 3 JIOrMYECKHMX LIaroB ¢ MOMOUIbI0 2 — 3 M3Y4YEHHBIX CBOWCTBa
bu3nUecKux SBICHUH, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7  pemarb pacu€THble 3aJauM (ONUpAIOIIMECS Ha cUCTeMy M3 2 — 3 ypaBHEHHUM),
UCTIONB3Ysl 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
yCIIOBUSL 3a/laydl 3allMChIBaThb KPATKOE YCJIOBME, BBIABIATH HEJOCTAIOLIUE WIM H30BITOUHBIE
JTaHHbIE, BBIOMPATh 3aKOHBI UM (POPMYIBI, HEOOXOIUMBIE UIS PELICHHUs, IPOBOJUTH PACUETHl U
OLICHUBATh PEATUCTUYHOCTD MOYYCHHOTO 3HAUCHHS (PU3HMUECKON BEITUYHHBI

1.8  pacno3HaBaTh NMpoOJIEMBl, KOTOPbIE MOXHO PEIIUTh HpPU MOMOIIU (PU3MUYECKHX
METO/IOB, HCHOJIb3ys ONHCAHHWE WCCIEAOBAHUS, BBIACIATh HPOBEPSEMOE IPEAIOIOKEHHE,
OLICHMBATh  IPABUIBHOCTb  MOpSAAKA IPOBEACHUS  HCCIEIOBaHMA, JIeNaTh  BBIBOJBI,
UHTEPIPETHPOBATH PE3YNIbTaThl HAOIIOAEHUI 1 OINBITOB

1.9  mpoBOAUTH OMBITHI MO HAOMIOJACHHIO (U3NYECKUX SIBICHUH WIM (PU3MUeCKHX
CBOWCTB TeJl: CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000pynOBaHMS,
OIUCBIBATH XOJ1 OIBITA U €r0 PE3YJIbTaThl, POPMYJIHPOBATH BHIBOJIBI

1.10  mpoBOIUTH NPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUMN, ONpeNIeNsisl Cpe/iHee
3HaYeHHE U3MepsieMol BeIMUuHbI ((POKYCHOE paccTOsiHHE coOMparoIieil JIMH3bI), 000CHOBBIBATh
BBIOOp crioco0a u3MepeHust (M3MEPUTEIBHOTO MpUOopa)

1.11 mpoBOIWTH  HWCCIEAOBAHME  3aBUCHUMOCTEH  (U3MYECKHX  BEIMYUH  C
UCTIOJIb30BAaHUEM MPSIMBIX H3MEPEHHI: TUIAHUPOBATh MCCIIEIOBAHNE, CAMOCTOSITEIbHO cOOMpaTh
YCTaHOBKY, (PMKCHPOBATH PE3Y/IbTAThl OJYYCHHOW 3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BUJC
TabIUIM TpaduKOB, JeNaTh BEIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS

1.12 mpoBOIUTH KOCBEHHBIE W3MEpeHHUS (PHU3MUECKUX BEIMYUH: IJIAHUPOBATH
U3MEpeHusi, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBINOJHATh H3MEPEHUS, CIeIys
IPEJJIOKEHHOW MHCTPYKLMHU, BBIUUCIISATh 3HAUEHUE BEIMYMHBI U aHAIM3UPOBATH IOJYyYCHHbBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13  coOmronaTh mpaBWia TEXHUKH OE30MAaCHOCTH HpHU paboTe ¢ J1abopaTOpHBIM
00opyI0BaHEM

1.14 pa3nu4arh OCHOBHBIE MPU3HAKH U3YYEHHBIX (PH3MUECKUX MOJIENCH: MaTepruatbHas
TOYKa, a0COIIOTHO TBEPJOE TEJI0, TOUCUHBIH UCTOUHUK CBETA, Jy4, TOHKas JIMH3a, [UIaHEeTapHasl
MO/IeJIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO si/ipa

1.15 xapakrtepu3oBaTh NPUHLMUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPON Ha MX ONHUCAHMSI, UCIIOJIb3YS 3HAHUSA O CBOMCTBAX (PM3MUECKUX SBICHUN U
HEeo0XoiuMble GU3NYECKHE 3aKOHOMEPHOCTH
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1.16 wucnonp30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOIMUYECKHX MPOLECCOB NPU PELICHUH Y4eOHO-
IPAaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBbI JJIs IOCTPOEHUS U300paKeHNH B IUIOCKOM 3epKalie U
cobuparoniei JInH3e

1.17 npuBOoAMTH HpUMEpPHl (HAXOAUTh HH(OPMAIMIO O HpPUMEpax) MPAKTUYECKOIOo
UCIOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HU Ui obecneuyeHus: 6e30MacHOCTH
npu oOpalieHuu ¢ npudopaMM M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/10pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI 0 TIOBEICHUS B OKpYXKarollel cpene

1.18  ocymecTBIATh MOUCK MH(pOpMAMK HUZNIECKOTO cojiepxkaHus B ceTd VHTepHeT,
CaMOCTOSTENIbHO (POPMYIIUPYSI HOUCKOBBIN 3aIIPOC, HAXOIUTh ITyTH ONPEeeHHs JOCTOBEPHOCTH
HOJYy4EeHHOM NH(pOpMaIMK HAa OCHOBE UMEIOLINXCS 3HAHUN M JOTIOJIHUTEIbHBIX UCTOYHHUKOB

1.19 wucnonp3oBaTh MNpU BBHINOJIHEHMM YYEOHBIX 3aJaHMM HAy4HO-TIOMYJISPHYIO
auTeparypy (pU3MUECKOro coAep’KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceth VIHTepHeT;
BJIAJETh NMPHEMaMH KOHCHEKTHUPOBAHMUSA TEKCTa, NpeoOpa3oBaHUs HHMOPMAIMH W3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO

1.20 co3maBath COOCTBEHHBIE IIMCBMEHHBIE U YCTHBIE COOOIIEHHMS Ha OCHOBE
UH(POPMALIUU U3 HECKOJIIBKUX HCTOYHHKOB (PM3UYECKOTO COJACPKAHUS, MyOIMYHO MPEACTaBIATh
pe3ysibTaThl MPOEKTHOM WM HCCIIEN0BATENbCKOM JI€ATENbHOCTH, IpPU ATOM TI'PaMOTHO
UCTIOJIb30BaTh U3YUEHHBIN OHATHIHBIN anmapar u3yd4aeMoro pasjena GU3uKd U COMPOBOXKIATD
BBICTYIUIEHHE IIPE3CHTALMEN ¢ YUETOM OCOOEHHOCTEN ayUTOPHH CBEPCTHUKOB

1.21 mpu BBIMONHEHHH YYEOHBIX MPOEKTOB M HCCIIEAOBAHUHA (DU3NYECKHUX IMPOIECCOB
pacrpenensTb 00s13aHHOCTH B TPYIIIIE B COOTBETCTBUH C MOCTABJICHHBIMHU 3a/1a4aMU, CIICIUTD 32
BBINOJIHEHUEM IUIaHa JIEHCTBMM M KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN
BKJIaJ] B JCATEIBHOCTb I'PYIIBI, BHICTPaNBaTh KOMMYHHKAaTUBHOE B3aWMOJEHCTBHE, MPOSBIAA
TOTOBHOCTb pa3periaTtb KOH()IUKTHI

5. IIpoBepsieMbie 3JIeMEHThI COACPKAHUS
7 KJIACC
Kop paznena Konx anementa IIpoBepsieMble 2IEMEHTHI COACPKAHUS
1 ®U3UKA U EE POJIb B TTIO3HAHUM OKPYXAIOIIEIO MHUPA
1.1 ®dusuka — Hayka o npupoje. SABnenus npuponabl. PU3HUECKUE SBICHUSA:
MEXAHUYECKUE, TEIUIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
1.2 ®usnueckue BenuuuHbl. VM3MepeHue duznueckux BenuuuH. Pusnyeckue
npuOopsl. [lorpemuocTs u3mepennii. MexxryHapoiHasi cUCTeMa eAMHMII
1.3 EcrecTBeHHOHay4HBIi METOJA TO3HaHHs: HaONIOJEHUE, TIOCTaHOBKA
HAy4yHOT'O0 BOMPOCA, BBIJBUKEHUE TI'MIIOTE3, SKCIEPUMEHT IO MPOBEPKE TMIOTE3, OObSICHEHHE
Ha0JI}0/1a€MOT0 SBJICHUS
1.4 Onwucanue GU3NYECKUX SBICHUN C TOMOIIBIO MOJIENIEH
1.5  Ilpaktuueckue paboThI:
N3mepenue paccTossHAMN.
W3mepenne 00bEMa JKUAKOCTH U TBEPIOTO Tea.
Onpenenenre pa3sMepoB MaJIbIX TEN.
W3mepenue TtemmepaTypbl NpU IOMOIIM KHJIKOCTHOTO TEpPMOMETpa U JaTyuKa
TEMIEPATYPbI
2 ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNUN BEIIECTBA
2.1 CtpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mepbl. OINbITHI,
JIOKa3bIBAOLINE JUCKPETHOE CTPOCHHE BEIECTBA
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2.2 Jlewxenue wyactuil BemiecTBa. CBs3b CKOPOCTH JIBIDKCHMSI YaCTHI[ C
Temneparypoii. bpoyHoBckoe aBmxenue, iuddysus

23 B3anMozeiicTBre yacTHUI] BEIIECTBA: IPUTSKEHNUE U OTTAJIKUBAHUE

2.4  ArperarHble COCTOSHUS BEIIECTBA: CTPOCHHE Ia30B, KUIAKOCTEH U TBEPABIX
(kpucTamInyeckux) Tela. B3auMOCBs3b MeXIy CBONCTBAMH BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISPHBIM CTPOSHUEM

2.5 Oc0OEHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6 IlpakTudeckue pabOTHI:

Ornenka AuaMeTpa aToMa METOAOM PsIIOB (C UCToNIb30BaHUEM (hoTorpaduii).

OnpIThI 10 HAOTIOICHUIO TETNIOBOTO PACIIMPEHHUS Ta30B.

OnsbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS

3 JIBIDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1 Mexannueckoe ABukKeHUE. PABHOMEpHOE U HEPAaBHOMEPHOE JIBUKCHUE

3.2  Ckopoctb. CpenHsisi CKOPOCTb NpPU HEPABHOMEPHOM IBMKEHHMH. Pacuér
MyTH U BPEMEHH JIBHYKCHHUS

3.3  SIBnenue uHepuuu. 3aKOH MHEpIUU. B3aumoneilcTBue Tel Kak MpUYMHA
M3MEHEHUsI CKOPOCTH JIBIXKEHUS Tell. Macca Kak Mepa HHEpTHOCTH Tea

3.4  IlnotHocts BemiecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYNI B
enuHuIEe 00bEMa BelecTBa

3.5 Cuila KaK XapakTepUCTHKA B3aUMOICUCTBUS TEJ

3.6 Cuma ympyroctu u 3akoH ['yka. W3mepeHue cuiabl ¢ TMOMOIIBIO
JTUHAMOMeETpa

3.7  SIBnenwue TAroTeHus M cuia TsHxkecTH. Cuia TSXKECTH Ha APYTUX IUIaHETaX.
Bec tena. Hesecomoctn

3.8  Cuna tpenus. TpeHue CKOJIbXKEHHS U TPEHUE MOKOs. TpeHue B mpupojie u
TEXHHUKE

3.9 CiioxeHue CcuJjl, HalpaBJICHHBIX MO OJHOW mpsiMoi. PaBHOJeWcTByrOLIAS
cuI

3.10 IIpaktmueckue pabOTHI:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO [BIJKEHHUA (IIapuKka B KHJIKOCTH, MOJENH
AIEKTPUYECKOT0 aBTOMOOMIIA U Tak Aainee). Onpesenenue cpeiHeil CKOPOCTH CKOJIbKEeHUs Opycka
WIM [IapuKa MO HAKJIOHHOW IUIocKOCTH. OmpeneneHue MIOTHOCTH TBEpAOro Ttena. OMbITHL,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh PacTsDKeHUS (J1eopMarvn) IpyKUHBI OT MPUITOKCHHON CHITBI.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIbXKEHHUS OT Beca Tella U XapakTepa
COIPUKACAIOLINXCS TOBEPXHOCTEN

3.11 ®usnueckue sABIEHUS B NPUPOJIE: IPUMEPHI ABUKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B ’KMBOM M HEXKUBOU MPUPOJIE, NEUCTBUE CUJIbI TPEHUS B IPUPOJIC U TEXHHUKE

3.12 TexHuveckue yCTpONCTBA: TUHAMOMETP, MOITUITHUKH

4 JIABJIEHUE TBEPJIbIX TEJL, XKUJKOCTEM 1 I'A30B

4.1  [asnenue tBEporo Tena. CrocoObl yMEHBIICHUS M YBETUYCHUS JIaBICHUS

4.2 JlaBieHue rasza. 3aBUCUMOCTb JaBJIEHUS ra3a oT 00bEMa, TeMIIEpaTypbl

4.3 [lepenaua naBneHusi TBEPABIMU TEJIAMH, XKUIKOCTSIMU W Ta3aMHU. 3aKOH
[Tackans. [lHeBMaTuyeckre MalIuHbI

4.4 3aBUCUMOCTh JIaBJICHUS JKUJIKOCTH OT TJIYOMHBI. [ HMIpOCTaTHYECKUA
napagokc. Coobmaromuecs cocysl. ['uapaBinueckue MexaHU3Mbl

4.5  Atmocdepa 3emnu u armocdepHoe aaBineHue. [[puynHbl CyIeCTBOBaHUS
BO3yIIHOW 000mouku 3emnu. OnbiT Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO NaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
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4.6  W3mepenue armocdepHoro namieHus. I[lpubopbl s HU3MEpeHHs
aTMoc(hepHOTro JaBICHUS

4.7 JlelicTBue )XUIKOCTH Y Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromas
(apxumenoBa) cuia. 3aKkoH Apxumesa

4.8 [InaBanue ten. Bo3ayxoriaBanue

4.9  IlpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOZIE OT 00bEMa MOTPY>KEHHOM B KHUIKOCTh YACTH
tena. OnpezaesieHne BbITAIKUBAIOMIEH CUIIbL, IEWCTBYIONIEH Ha TEJI0, MOTPYKEHHOE B )KUAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT MacChl
Tena. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTD BBITAJIKMBAIOILIEH CHJIbI, ACHCTBYIOIIEH Ha TEJIO
B KHUJKOCTU, OT 00bEMa MOTPYKEHHOM B >KMJIKOCTh YacTU Tela M OT IJIOTHOCTU KUIAKOCTH.
KoncTpynpoBanue apeomerpa WM  KOHCTPYMpPOBaHME JIOAKM UM OIpejaeieHue e
rpy30I0AbEMHOCTH

4.10 @wusnyeckue SBICHUS B MPHUPOJC: BIUSHUE aTMOCHEPHOTO JaBIICHUS Ha
JKUBOU OpraHu3M, TUTABAHHUE PBIO

4.11 TexHuueckue yCTPOMCTBA: COOOINAIOIIMECS  COCYIbI, YCTPOMCTBO
BOJIONIPOBO/IA, THIPABIMYECKUN TIpecc, MAaHOMETp, OapoOMeTp, BHICOTOMEp, MOPITHEBOM HACOC,
apeoMmeTp

5 PABOTA, MOILIHOCTb, DHEPTUA

5.1  Mexanudeckas pabora

5.2 MexaHuueckast MOITHOCTh

53 [IpocTble MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAas IJIOCKOCTh. [IpaBuio
paBHOBECHS pblyara

54  IlpuMmeHeHUe MpaBuja paBHOBECHS pbluara K OJIOKY

5.5 «3omotoe mpaBuiao» MexaHuku. KosdduuueHnt mnonesHoro aeicTBus
MexaHu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHimanpHast SHEPTUM TeJa, MOJIHITOTO Hall 3eMIIEH

5.7 Kunernueckas sneprust

5.8 Ilonnas wmexaHuuyeckass H3HEprus. 3aKOH M3MEHEHUsS U COXPaHEHUs
MEXaHUYECKON IHEPIrun

5.9 [TpakTrueckue pabOTHI:

Omnpenenenue pabOThl CUJIBI TPEHHUS TPU PABHOMEPHOM JBMKEHHHM Tena IO
TOPU30HTAIILHOM NOBepXHOCTHU. MccienoBanue ycnosuii paBHoBecHs pbraara. M3mepenne KIIZ{
HAKJIOHHOM TIOCKOCTU. M3ydueHune 3akoHa COXpaHEHHSI MEXaHUYECKOW SHEPT U

5.10 ®usnueckue ABIEHUS B IPUPOJIE: PblUark B TEJIE YEIOBEKa
5.11 TexHuueckue yCTpPOWCTBA: pbluar, MOJBM)KHBIM M HETIOJBMXHBIN OJOKH,
HAKJIOHHAS TJIOCKOCTh, MPOCTHIC MEXaHU3MBbI B OBITY

8 KUIACC
Kon paspgena Kopx anementa [IpoBepsiemble 3I€MEHTHI COAEPKAHUS
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHbBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKOH TEOPUU CTPOCHUS

BelmecTBa. Macca u pazMepbl MOJIeKys. OTBITHI, MOATBEPIKIAIONINE OCHOBHBIC MMOJOKEHUS
MOJIEKYJIIPHOKMHETHUYECKOU TEOPUH

6.2 Mopenu TBEPAOrO, KUAKOTO M Ta3000pa3HOTO COCTOSHHM BEIECTBA.
Kpucrannmaeckue u amopdHsbie Tena

6.3 OObsiCHEHHE CBOWCTB Ta3oB, XHUIAKOCTEH M TBEPABIX TEJ Ha OCHOBE
MTOJIOXKEHUH MOJICKYJIIPHOKMHETHYECKOM TCOPHH

6.4 CmauuBaHue U KanWJUISIPHBIC SIBIICHUS
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6.5  TemnnoBoe pacuiMpeHue U cxxaTue
6.6  Temmeparypa. CBsi3p TemrepaTypbl CO CKOPOCTbIO TEIJIOBOTO JABM)KECHHUS
YaCTHII
6.7  Bayrpennss osHeprus. CrocoObl HW3MEHEHHS BHYTPEHHEH DHEPIUH:
TeIuIonepeiaya u cCoBepiieHne padoThl
6.8  Buasl Temnonepeaaun: TEMIONPOBOAHOCTh, KOHBEKIIHS, U3JIyUYEeHUE
6.9 KonnuecTBO TEILIOTEHL. Y aenbHas TEIUIOEMKOCTD BEIIECTBA
6.10 TemnoobMeH U TEMIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOTO OanaHca
6.11 IlnaBneHwe W OTBEpJEBAHUE KPUCTAIMYECKUX BEIIECTB. Y elbHas
TEIUIOTA TIaBJICHUS
6.12 IlapooOpa3oBanue u KoHaeHcarusa. Mcmapenuwe. Kumnenue. VYnenpHas
TEIIOTa TapooOpa3oBaHus. 3aBUCIMOCTh TEMIIEpaTyphbl KUIIEHUSI OT aTMOC(EPHOTO AaBICHHS
6.13  BnaxxHocTb BO3/lyXa
6.14 DuHeprus TomaMBa. Y JeNbHAs TEIIOTA CTOPAaHUs
6.15 Ilpunmunsl padotel TermnoBeix asurarteneit KIIJ TemnmoBoro asuratens.
TemuioBble ABUTATENN U 3alllUTA OKPYKAIOILEN CPeJIb
6.16 3akoH COXpaHEHUs U MPEBpAIlEHUs SHEPTUH B TEIJIOBBIX MPOLIECCAX
6.17 IlpakTuueckue paboOThI:
OmnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJICKYJISIPHOTO MTPUTSKCHUS.
OnsIThI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM MIIM caxapa.
OmnbITH IO HAOTIOIGHUIO TETUIOBOTO PACHIMPEHHSI Ta30B, KHUIKOCTEH M TBEPIBIX TEI.
Omnpenenenue naBieHUs BO3Ayxa B OAJIJIOHE MINPHUIIA.
OnpIThI, JEMOHCTPHUPYIONIME 3aBUCUMOCTh JaBIIEHHs BO3QyXa OT €ro o0néma u
HarpeBaHUs WIH OXJIaXKICHUS.
[IpoBepka THUMOTE3bl JUHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTypshl.
Habntonenne u3MeHeHUs BHYTPEHHEW HSHEPruM Teja B pe3yJbTaTe TEIJIoNepeaayd u
paboThl BHEIIHHUX CHIL
HccnenoBanue siBieHus TEIooOMeHa IpU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOABI.
Omnpenenenre KOIUYECTBA TEIJIOTHI, TOTYYEHHOTO BOJIOM MPU TEINIOOOMEHE C HAarpeThiM
METAITMYECKUM LUTUHAPOM.
Onpenenenue ynenbHON TEIIOEMKOCTH BEILIECTBA.
HccnenoBanue npoiecca uCapeHus.
Onpenenenre OTHOCUTENIBHOM BJIaXXHOCTH BO3/yXa.
Omnpenenenre yenbHON TEIIOTHI IUIABJICHUS JIbJIA.
6.18 ®usnueckue SBIEHHUA B TPUPOJE: TOBEPXHOCTHOE HATSKEHHE U
KallWJUISIPHBIE SIBJIEHUSI B MPUPOJE, KPUCTAJUIBI B IpHUpoae, udnydeHue CoiHIA, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa, WHEsl, CHeTa.
6.19 TexHuueckue yCTpoOilCTBa: KamWUISAPBl, NPUMEPbl HCIOJIb30BaHUS
KPUCTAJIJIOB, >KUJIKOCTHBIH TEPMOMETpP, AATYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILIECHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, TapoBasi TYpOUHA, ABUTaTelb BHYTPEHHETO CTOPAHMUS.
7 OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA
7.1 OnexTpuszanus Tei. J[Ba poga 3JEKTPUUECKUX 3apsiioB
7.2  BzaumopeiicTBue 3apsuKeHHBIX Tenl. 3akoH KynoHa (3aBHCHMOCTBH CHIIBI
B3aMMOJICHCTBHS 3apSKEHHBIX TENl OT BETUYMHBI 3apS/I0B M PACCTOSHUS MEX/1Y TeJIaMu)
7.3 Dnextpuyeckoe noine. HampskEHHOCTh snekTpuueckoro mois. [TpunHimn
CYTIEPHO3UIINH SJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
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7.4  Hocurenu 351eKTpUYECKUX 3apsi10B. DJIEMEHTAPHBII AIEKTPUUYECKUH 3apsl.
Crpoenue atoma. [IpoBOAHUKY U JUAIEKTPUKU

7.5 3aKOH COXpaHEHMS AIEKTPUUECKOTO 3apsiaa

7.6 DJIEKTPUYECKUN TOK. YCJIOBUSA CYIIECTBOBAHUS DSJIEKTPUUYECKOTO TOKa.
W cTOYHMKH TOCTOSITHHOTO TOKa

7.7  JleHCTBUS SIEKTPUUECKOTO TOKa (TEIJIOBOE, XMMHYECKOE, MarHUTHOE).
DIIEKTPUUYECKHI TOK B )KUJIKOCTSX U ra3ax

7.8 OnekTpuyeckas 1enb. Cuiia Toka. IJIEKTPUIECKOE HANPSIKEHUE

7.9  ConpoTuBJIEHUE TPOBOJHUKA. Y IETbHOE COMPOTUBIICHUE BEIIECTBA

7.10  3akon Oma aJisl yyacTka 1enu

7.11 IlocnenoBarenbHOE M NapAIIEIBHOE COEAMHEHUE TPOBOIHUKOB

7.12  PaboTa ¥ MOIIHOCTH 3JIEKTPUIECKOT0 ToKa. 3akoH J[xoyis — Jlenna

7.13  DnexTpudeckue Lend M MOTPEOUTENH SJIEKTPUUYECKON >HEpPruu B OBITY.
Kopotkoe 3ambixanune

7.14  TlocrosiHHbIE MarHUTHL. B3auMoieiicTBHE TOCTOSHHBIX MAarHUTOB

7.15 MaruutHoe noje. MarauTHoe moJjie 3eMJIid U ero 3HaueHue JJis )KU3HU Ha
3emie

7.16  OmnbiT Dpcrena. MarHuTHOE moJie AJEeKTpuyeckoro Toka. [IpumeHeHue
AJIEKTPOMATrHUTOB B TEXHUKE

7.17  JlelicTBUe MarHUTHOIO IMOJISI HA IPOBOJAHMK C TOKOM. DJIEKTPOABUIATENb
MIOCTOSIHHOTO TOKa. Vcronb3oBaHME 3JEKTPOJABUTATENC B TEXHUYECKUX YCTPOMCTBAX W Ha
TpaHCIIOpTe

7.18 Omnbitel Dapanes. SBreHHEe >IEKTPOMarHUTHONM WHAYKUIUH. [IpaBuio
Jlenma

7.19  Dnekrporeneparop. CrmocoObl TONMYYEHUS DIECKTPUUYECKONH DSHEPIHH.
DNEKTPOCTAaHIIUN Ha BO3OOHOBISIEMBIX HICTOYHUKAX SHEPTUU

7.20 IIpakTrdeckue pabOTHI:

OnbIThI 10 HAOTIOICHUIO SNIEKTPU3AIIMU Tell HAYKIHUEH U MPU COTPUKOCHOBEHUH.

HccnenoBanue neCTBUS AIEKTPUUECKOTO TOJI HAa TPOBOJIHUKYU U AUSJICKTPUKH.

COopka u mpoBepKa pabOThI IEKTPHUUECKOH IEMH MOCTOSHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO YEpe3 PE3UCTOP, OT CONPOTUBIECHUS
pe3ucTopa U HalpsKEHUs] Ha PE3UCTOpeE.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUECKOI0 COMPOTUBIICHUS IPOBOHUKA
OT €ro JUIMHBI, [IJI0LIa/I OTIEPEYHOI0 CEUEHUs U MaTepraa.

[IpoBepka mpaBuia CIOKEHUS HANPSIKEHUM IPU MOCIEI0BATEIILHOM COEAMHEHUHU JIBYX
pe3ucropoB. [IpoBepka mpaBuia i CHIbl TOKa IPU MapajyIeIbHOM COEIMHEHUU PE3UCTOPOB.
Omnpeaenenne pabOThI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 pe3uctop. OnpeeneHne MOIHOCTH
AIIEKTPUYECKOTO TOKA, BBLAENsEMOM Ha pe3ucrope. MccinenoBaHue 3aBUCHMOCTH CHIIBI TOKA,
UAYIIEr0 dYepe3 JaMIOuKy, OT HampsbkeHuss Ha Hel. Ompepnenenue KIIJ[ HarpeBatens.
HccnenoBanue MarHUTHOTO B3aMMOJIEUCTBUSI MOCTOSHHBIX MarHuToB. M3yueHue MarHUTHOTO
MOJIsS TIOCTOSTHHBIX MAarHUTOB TIPH WX OOBECIUHEHWHM W pa3zeciieHuu. VccrienoBanue neicTBUs
3JIEKTPUYECKOTO TOKA Ha MAarHUTHYIO CTPENKY. ONBIThI, 1€MOHCTPUPYIOIIHUE 3aBUCUMOCTb CHJIBI
B3aUMOJICHCTBUSL KaTyIIKH C TOKOM U MAarHMWTa OT CHJIBI TOKA M HAlpaBJIEHUS TOKA B KaTYIIKE.
N3yuenue AeiCTBUS MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM. KOHCTpynpoBaHue U U3ydeHue
pabotsl anektpoasuratens. W3mepenue KIIJI snexTponaBurarenbHoi ycTaHOBKH. OMBITHI 1O
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MCCJICIOBAHUIO SIBJICHUSI SJIEKTPOMArHUTHOW MHIYKIIMU: UCCIIEIOBAaHUE U3MEHEHUN 3HAUCHUS U
HaIpaBlIeHUs] UHAYKIHOHHOTO TOKa

7.21 ®dusmnueckue SIBICHUS B MPUPOJIE: AJIEKTPUUECKHE SIBICHUS B aTMocdepe,
AIEKTPUYECTBO )KUBBIX OPraHU3MOB, MArHUTHOE T0JI€ 3eMJIH, Apei(d MOI0COB, POJIb MATHUTHOTO
MOJISL JU1s KU3HU Ha 3emiie, OJIIPHOE CUSTHUE

7.22  TexHuveckue yCTpOMCTBA: 3JIEKTPOCKOI, aMIIEpMETP, BOIILTMETP, PeocTar,
CUETYMK DJIEKTPUYECKOM DHEPruM, JJIEKTPOOCBETUTENbHBIE MNPHUOOpPHI, HarpeBaTeIbHbIC

ANEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE MpeIoXpaHuTeNH, AIEKTPOMArHUT,
AEKTPOABUTATENb TOCTOSHHOTO TOKA, TeHEPATOpP MOCTOSIHHOTO TOKa
9 KJIACC

Kon paznena Kon snementallpoBepsieMble 371€MEHTHI COACPKAHUS
8 MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2  OTHOCUTENHHOCTh MEXAaHUUYECKOTO JIBHXKCHHS
8.3  PaBHOMepHOE NPSIMOIMHEWHOE IBUKEHUE
8.4  HepaBHoMmepHOe mnpsMonuHeWHoe IBukeHHE. CpenHss M MIHOBEHHas
CKOPOCTb T€Jla IPU HEPABHOMEPHOM JIBHXKEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPAMOJIIMHENHOE JBUKECHUE
8.6  CobOonmnoe magenue. OnbiThl ["anmnes
8.7  PaBHOMepHOe IBMKEHHE IO OKpYKHOCTH. [lepnoa u yactota odpamieHusl.
JIuneitHas u yrioBast ckopocTu. LleHTpocTpeMUTENbHOE YCKOPEHHE
8.8  Ilepssiii 3akon HproToHa
8.9  Bropoii 3akoH HeroToHa
8.10 Tperwuii 3akon HproTona
8.11 IIpuHUMN CyNeprno3uLIUK CUII
8.12  Cuna ynpyroctu. 3akoH ['yka
8.13  Cuuia TpeHusi: cuiia TpEHHS CKOJIBKEHHUSI, CHIIa TPEHUS TOKOsI, IPYTHe BUIbI
TpPEeHHUS
8.14 Cwuna TsDKeCTH U 3aKOH BCEMHUPHOIO TSATOTEHHs. Y CKOpEHUE CBOOOIHOIO
najieHus
8.15 JIBmxkenune mmaHer Bokpyr Counnma. IlepBas kocMmuyeckass CKOpPOCTb.
HesecomocTs 1 meperpys3ku
8.16 PaBHOBecue MaTepHaIbHONW TOYKU. AGCOIIOTHO TBEPIOE TEIIO
8.17 PaBHOBecue TBEPJAOTO Tela C 3aKPEIUIEHHOW OChIO BpamieHus. MOMEHT
cuisl. LleHTp TsKeCTH
8.18 HNmmnynbc Tena. U3menenne umnyinbca. IMynbc cussl
8.19 3akoH coxpaHeHUs UMIIyJbca
8.20 PeakTuBHOE ABUKEHUE
8.21 Mexanunueckast paboTa ¥ MOIIIHOCTb
8.22 Pabota CHJI TSDKECTH, yIIPYrOCTH, TpeHUs. CBsI3b SQHEPTUU U PaOOTHI
8.23  IloTeHuuanpHas YHEPIUs TeJa, MOJAHITOrO HaJl TOBEPXHOCTHIO 3eMIIH
8.24 IloTeHuuanbHasi JHEPTHs CKATOU MPYKUHBI
8.25 Kunernueckas sHeprusi. TeopeMa 0 KHUHETUUECKOM dHEPTrun
8.26  3aKOH COXpaHEHUS MEXAaHUYECKOU SHEPTUU
8.27 IlpakTuueckue pabOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHHUS Opycka WM JBUIKEHHS IIapuKa IO
HAKJIOHHOH TuiockocTH. OrmpenereHne YCKOpPEeHUs Tela MPU PaBHOYCKOPEHHOM JIBHXKEHUU IO
HAKJIOHHOMH MJIOCKOCTH.
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HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU NPU PAaBHOYCKOPEHHOM JIBUYKEHUH 0€3
HayalbHOM CKOPOCTH.

ITpoBepka rumoTessl: €ciiv IpU PaBHOYCKOPEHHOM JIBUKEHMM 0e3 HayaJlbHOW CKOPOCTH
IOYTH OTHOCATCS Kak psiJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME NPOMEXKYTKH BpPEMEHHU
OJIUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CUJIbl HOPMAJIBHOTO 1aBJICHHUS.
Omnpenenenne ko3dduuumenta TpeHUs ckoyubxkeHud. OmnpeneneHue KECTKOCTH MPYKUHBL
Omnpenenenue paboThl CUJIBI TPEHUs NMPU PAaBHOMEPHOM JIBUKEHHMH Tella MO TOPU30HTAILHOU
nosepxHocTu. OnpeneneHne paboThl CUiIbl YIIPYTOCTH MPU NOAbEME Ipy3a C MCIOJIb30BaHHEM
HEMOABHMKHOTO U MOABHKHOTO OJIOKOB

8.28  ®dusnueckue ABICHUS B MPUPOJE: NPUINBHI U OTJIMBBI, ABH)KEHHE IUIaHET
CoJTHEeYHOH CUCTEMBI, PEaKTUBHOE JBMKEHHUE KUBBIX OPTraHU3MOB

8.29 TexHHUYECKHE yCTPOWCTBA: CIUIOMETD, JATUUKH MOJIOKEHUSI, PACCTOSHUS
U YCKOPEHHSI, PAKETHI

9 MEXAHWYECKUWE KOJIEBAHUA 1 BOJIHBI

9.1 Konebarenproe paBmkeHue. OCHOBHBIE XapakKTEPUCTUKUA KoJeOaHWH:
NepUoJ, YacToTa, aMILIUTy/a

9.2  Maremarudeckuil U NpyXKUHHBIA MasTHUKH. [IpeBpalieHne sHepruu npu
K0JIeOATETbHOM JIBUKECHUHU

9.3 3aryxaromme kosnebanus. Beinyxaennsie konebanus. Pesonanc

9.4  Mexannueckue BoiHbl. CBOMCTBa MeXaHMYECKMX BOJH. [IpogonbHble U
norepeyHble BOJHBL. JIJIMHA BOJNHBI M CKOPOCTh €€ paclnpocTpaHeHUs. MexaHn4ecKre BOJIHBI B
TBEPJIOM Telle, CEHCMHUECKUE BOTHbI

9.5 3ByK. ['poMKOCTH M BbICOTA 3BYKa. OTpakeHUE 3ByKa

9.6  HH}pa3ByK U yIbTPa3BYK

9.7 [TpakTrueckue pabOTHI:

OnpeneneHne 4acTOTHI ¥ IEPHOAA KoJleOaHU MaTeMaTUYECKOro MasiTHUKA.

OmnpezeneHne 4acTOThI U epHOa KolneOaHUH PYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH Iepro/ia KoJeOaHU MOIBEIIEHHOTO K HUTH I'py3a OT JJINHBI
HUTH. MccnenoBanue 3aBUCUMOCTH NepHoa KoJleOaHui Py KMHHOTO MasiTHUKA OT MacChl Ipy3a.
ITpoBepka HE3aBUCUMOCTH II€pHOIa KOJIeOaHUH Ipy3a, MOABEIICHHOTO K HUTH, OT MacChl Ipy3a U
KECTKOCTH MPYKUHBL. M3MepeHune yckopeHus cBOOOIHOTO MaieHUs

9.8  Owusmueckue SBICHUS B MPHUPOJE: BOCHPUATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHNE, CEICMUUECKHE BOJIHBI, LIYyHAMH, 3XO
9.9  TexHuveckue yCTpOHCTBA: 9XOJOT, HCIIOJIB30BAaHHUE YIIbTPa3BYyKa B ObITY U
TEXHUKE
10 SJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DOnexkTpomMarHuTHOE TmoOJE. OJEKTPOMarHUTHbIE BOJHBL. ~ CBoicTBa
AIIEKTPOMArHUTHBIX BOJIH
10.2  IIkana 37€KTpOMarHUTHBIX BOJIH
10.3  DnexkrpomarHuTHas npupoja ceeta. CKopocTh cBeTa. BomHOBbIE CBOMCTBA
cBeTa
10.4 IlpakTtuueckue paboThI:
N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIIBbIO MOOMIIBHOTO TenedoHa
10.5 ®usnueckue sBICHUA B NpUpPOAE: OMOJIOrHMUYECKOe JeHCTBHE BUIUMOTO,
yAbTPaUOJETOBOrO U PEHTI€HOBCKOI'O U3Ty4EeHU N
10.6 TexHuyeckue ycTpOICTBA: MCIIOJIb30BaHUE 3JEKTPOMArHUTHBIX BOJH JJIs
COTOBOM CBSI3U

42



11 CBETOBBIE SBJIEHUA
11.1  JlyueBas Mogenb cBeTa. MIcTOYHUKH cBEeTa
11.2  IlpsMonuHETHOE pacIpOCTpaHEHUE CBETA
11.3  Orpaxenue cBera. [Imockoe 3epkano. 3aKOH OTPaKEHUS CBETA
11.4 TIlpenomienue cBera. 3aKOH mpesnoMiieHUs cBeTa. [losiHOe BHyTpeHHee
OTpakeHHE CBETa
11.5 Jlunza. Xon ny4deit B TMH3E
11.6 Onruueckas cuctema doToanmapara, MUKPOCKOIIa U TEJIECKOMa
11.7 I'ma3 xak onTuyeckas cuctema. bin3opykocTs U 1aabHO30PKOCTh
11.8 Paznoxenune Oenoro ceera B crekTp. Onbitel HperoToHa. CrokeHue
CHEKTpaJIbHBIX 1[BETOB. [lucnepcus ceera
11.9 Ilpaktuueckue paboThI:
HccnenoBanue 3aBUCUMOCTH yTJla OTPaKEHUSI CBETOBOTI'O JIy4a OT yIJla MaJeHus.
N3yuenune xapakTepuCTHK N300paKeHHs MPEIMETa B IJIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yIJla MPEJIOMIIEHUS CBETOBOIO Jy4ya OT yIJia MajJeHHUs Ha
TPAHUIIE «BO3IYX — CTEKIIO».
[Tomydenne n300pakeHMiA ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTUYECKON CHITBI COOMPAIOTIEH JIMH3HI.
OnbITHI 110 Pa3JIKEHNIO OEJI0r0 CBETa B CIIEKTP.
OMNBITHI IO BOCTIPUSATHIO IIBETA MPEMETOB IPU X HAOFOICHUH Yepe3 IBETOBBIC (PHIIBTPHI
11.10 dusmnueckue siBieHus B npupoae: 3armenust Connna u JlyHsl, uBera ten,
ONTUYECKHE SBJICHUS B atMochepe (1BeT HeOa, pedpakus, pagyra, MEPax)
11.11 Texuuyeckue ycCTpOIiCTBa: OYKH, MEPUCKOI, (oToamnmapar, ONTHUYECKHUE
CBETOBOJIbI
12 KBAHTOBBGIE SABJIEHUA
12.1  OmsiTel Pezepdopaa u nmnanerapras mojens aroma. Mozenb aroma bopa
12.2  HcnyckaHue u norjionieHrue cBeta aroMoM. KBanTel. JInHeiyaThie CrieKTphbI
12.3  PaauoakTtuBHOCTH. Anb(a, OeTa- U raMMa-u3IydeHus
12.4  Crpoenue atomHoro sipa. Hyknonnas Mmojens aromMmHoro sapa. M3oTomnbl
12.5 PaauoaktuBHbIe npeBpaiieHus. [lepuoa monypacmnaga aToOMHBIX sA€p
12.6  SnepHble peakiuu. 3aKOHBI COXPaHEHHsI 3apsI0BOTO U MACCOBOTO YHCET
12.7  Dneprus cBs3U aTOMHBIX s1iep. CBsA3b MACChl U SHEPTUU
12.8 Peakuuu cunrtesa u nenenus suep. Mcrounuku suepruu ComHIa U 3BE371
12.9 Snepnas sHepretuka. JleiicTBUE paJUOAKTUBHBIX W3JIYYCHHH Ha >KUBBIC
OpraHU3MBI
12.10 Ilpaktuueckue paboThI:
HaGuroieHre CTUTONIHBIX U JIMHEWYAThIX CIICKTPOB H3TYICHHUS.
UccnepoBanue TpEKOB: W3MEPEHHE HHEPTUM YACTHIBI TIO TOPMO3HOMY IyTH (IO
¢dororpadusm).
N3mepenue paanoakTuBHOTO (hoHA
12.11 ®wusuueckue SBICHHUS B MPHPOJIE: €CTECTBEHHBIH pPaJMOAKTHBHBIN (OH,
KOCMHUYECKHE JIy4d, paAJUOAKTUBHOE H3JIyuye€HHWE TMPUPOJHBIX MHUHEPAJOB, JCHCTBUE
pPaIMOaKTUBHBIX U3TYUYEHUN HA OPTaHU3M YeJIOBEKa
12.12 TexHuUYeCKHE YCTPOMCTBA: CHEKTPOCKON, WHIWBUIYAIbHBIA JO3UMETD,
KaMmepa Bunbcona
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6. IIposepsiembie Ha OI'D nmo ¢usuke TpeGoBaHUSI K pe3yJIbTaTaM OCBOCHMS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30oBaHus

Kox nposepsemoro TpeboBanus [IpoBepsiembie  TpeOoBaHHS K  MPEIMETHBIM
pe3ynbTaTtaM 0a30BOT0 YpOBHSI OCBOEHHS OCHOBHOHM 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOTO
obmero oopazoanus Ha ocHoBe PI'OC

1 [Tonnmanue ponu GU3MKU B HAYYHOU KapTHHE MUPA; CPOPMUPOBAHHOCTH OA30BBIX
MPEJCTaBICHU O 3aKOHOMEPHON CBSI3W M I[I03HABAEMOCTH SIBICHHM MPHUPOABI, O pOJHU
JKCIIEpUMEHTAa B (PU3UKE, O CUCTEMOOOpasyromieil posn GU3NKU B pa3BUTHH €CTECTBEHHBIX HaYK,
TEXHUKH U TEXHOJOTHH, 00 5BOJIONUU (U3MYECKUX 3HAHUW U HUX PONH B IEIOCTHOU
€CTeCTBEHHOHAYYHOUW KapTHHE MHpPA, O BKIIAJe POCCUNUCKHUX M 3apyOeKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MUPA, pa3BUTHE TEXHUKH U TEXHOJIOTHIA

2 3HaHUs O BUJAX Marepuu (BEIIECTBO M IOJE), O ABMKEHUU Kak Crocode
CYIIECTBOBaHMS MaTepPHH, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUU CTPOSHHSI BEIIECTBA, O (PHU3UIECKOM
CYIIHOCTH SIBIGHUM MPUPOJBI (MEXaHUUECKUX, TEIJIOBBIX, AJEKTPOMATHUTHBIX U KBAHTOBBIX);
YMEHME DPA3INyaTh SBJICHUS MO ONUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JNEMOHCTPUPYIOIIUX JaHHOE (HU3UYECKOe SBJICHHE, YMEHHE paclo3HaBaTh MPOSIBICHUE
U3YUEHHBIX (PU3NYECKUX SBICHUN B OKPY)KAIOLIEM MHUPE, BBIICISISI UX CYIIECTBEHHBIE CBOMCTBA
(pu3HaKH)

3 Brnanenue ocHOBaMU MOHSATHITHOTO armapaTta ¥ CMHMBOJIMYECKOTO SA3bIKa (PU3UKH U
UCTIOJIB30BaHUE MX ISl pelIeHHs] Y4eOHBIX 3aJad; YMEHHE XapaKTepH30BaTh CBOWCTBA T,
(du3nveckre SIBICHUS U MPOIECCHI, UCTIONB3Ys (yHIAMEHTAIbHBIE U SMITUPUIECKHE 3aKOHBI

4 YMeHue onuceBaTh HN3YUCHHBIC CBOMCTBA TN U (1)I/I3I/III€CKI/IG SABJICHUS, UCIIOJIb3YS
(1)I/ISI/I‘I€CKI/I€ BCINMYHHBI
5 BJ'Ia,I[eHI/Ie OCHOBaMHU MCTOJOB HAYUYHOI'O ITO3HAHHA C y‘léTOM CO6J'II-O,Z[€HI/I$I IMpaBUI

6e30macHoro Tpyza: HaboeHue U3NIECKUX SIBICHHM:

YMEHHE CaMOCTOATENbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U3 JJaHHOI'O Habopa
00OpyOBaHUSl MO MHCTPYKLUH, ONMCHIBATH XOJ OINbITa M 3alMChIBaTh €ro pe3yJbTaThl,
(GopMyIHpOBaTh BHIBOJBI;

IIPOBEICHUE TMPSMBIX U KOCBEHHBIX W3MEpPEHMH (U3NYECKUX BEJIMYUH: YMEHHE
IUITAHUPOBaTh M3MEPEHMs, CaMOCTOSTENIbHO COOMpaTh SKCHEPUMEHTAIbHYI YCTAaHOBKY IIO
MHCTPYKLUHU, BBIYUCIIATH 3HAYCHHE BEIUYMHBI U AHAIM3MPOBATh INOIYYECHHBIE PE3YJbTATHI C
y4€TOM 3aJaHHOM MOTPEUIHOCTH PE3YyIbTaTOB U3MEPEHUI;

MIPOBE/ICHUE HECIIOKHBIX AKCTIEPUMEHTAIBHBIX NCCIIEI0BAHMI; CAMOCTOSITEILHO COOUPATh
DKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY U IIPOBOJMTH MCCIIENOBAHME IO MHCTPYKLUHU, MPEICTABIATH
NOJTyYCHHBIE 3aBUCHMOCTH (U3UYECKUX BEJIWYMH B BUJEC TaONHIl W TpapuKOB, YUUTHIBATH
IIOTPEUIHOCTH, JI€]aTh BBIBOJBI 110 pE3yIbTaTaM UCCIIEIOBAHNS

6 [Tornmanue xapaKTePHBIX CBOMCTB (PH3UYECKUX MOJECH (MaTepuaabHas TOYKa,
a0COJIIOTHO TBEPJOE TEN0, MOJENIH CTPOCHMSI T'a30B, )KUJIKOCTEH M TBEPABIX Tell, IJIaHETapHas
MoOJie]Ib aTOMa, HYKJIOHHAsl MOJIEJIb aTOMHOI'O /Ipa) U YMEHHUE NMPUMEHTh UX AJi1 O0OBbSICHEHUs
(U3NIECKUX MPOLECCOB

7 YMmenne oOBSCHATH (PU3MUYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YAaCTHOCTH, BBIABIATH
IPUYMHHO-CJIEICTBEHHBIE CBA3M M CTPOUTh OOBSCHEHHE C ONOpPONW Ha M3yYEHHBbIE CBOMCTBA
(Gu3nUecKux sIBICHUH, GU3NUECKHEe 3aKOHbI, 3AKOHOMEPHOCTH U MOJIENTN

8 YMmeHue pemiath pacuéTHble 3a1auu (Ha 6a3e 2 — 3 ypaBHEHUIl), UCIIOJIb3Ysl 3aKOHBI
U (opMyIIbl, CBSI3bIBAIOLINE (PU3MUECKUE BEIMUMHBI, B YACTHOCTH, 3alMChIBATh KPATKOE YCIOBHE
3aJauu, BIABIATH HEJIOCTAIOUINE JaHHbIC, BHIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOJUMBIE /IS €€
pELIEHUs, UCIOJIb30BaTh CIPABOYHbBIE JIAHHBIE, IPOBOJUTH Ppacy€Tbl M  OLIEHUBATH
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PCATUCTUYIHOCTE IMOJTYYCHHOI'0 3HAYCHUA (1)I/I3I/I‘-I€CKOf/'I BCJIMYHHBI; YMCHHUC ONPCACIATH
pa3MepHOCTh PU3UUECKON BEITHUUHBI, TOJTYYCHHOH TPU PEIICHUH 3a1a91

9 YMeHHne XapaKTepu30BaTh MPUHIIMIIBI JICHCTBHUS TEXHHUYECKUX YCTPOWCTB, B TOM
qrciie OBITOBBIX MPUOOPOB, U MPOMBINUICHHBIX TEXHOJIOTUYECKUX MPOIECCOB MO0 UX OIMHCAHUIO,
UCTIONB3Ysl 3HAaHUS O CBOMCTBaX (U3WYECKUX SBJICHUH M HEoOXOAWMbIe (U3NYCCKHE
3aKOHOMEPHOCTH

10 YMeHHe UCTIONb30BaTh 3HAHUS O (U3NYECKUX SBICHHUSX B IMOBCETHEBHOW JKU3HU
Ui obecriedeHuss Oe30MacHOCTH MPH OOpaIleHHH ¢ OBITOBBIMUA NPUOOpPaMU M TEXHHUYECKHUMH
YCTPONCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUS HOPM 3KOJOTHYECKOTO ITOBEICHUS B
OKpYKalolie cpejie; TOHMMaHHE HEOOXOMUMOCTH TPUMEHEHHS JOCTIKCHHH (QU3UKUH H
TEXHOJIOTUH [Tl PAllMOHATIBHOTO TIPUPOJIOTIONB30BaAHUS

11 OnpIT moOMCKa, MpeoOpa3oBaHUsl M TMPEACTaBIeHHUS HWHPOpMAIMU (HUZNIECKOTO
COACpKaHHA C HCIIOJb30BaAHUCM I/IH(i)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOJIOFI/II;'I; YMCHHC
OLICHUBATh JJOCTOBEPHOCTh MOJYYCHHOW WH(POPMALMM HA OCHOBE HMEIOUIUXCS 3HAHUNH H
JOMOJIHUTCIIbHBIX MCTOYHUKOB; YMCHHC HCIIOJbB30BATH HPHU BBIITOJHCHUU yT-I€6HI)IX SaZ[aHI/II\/JI
HAYYHO-TIOMYJISIPHYIO JINTEPATYPY PUIUUECKOTO COACPKAHMSI, CIIPABOYHBIC MATEPHAITBI, PECYPCHI
cet VHTepHeT, BiIajcHHEe 0a30BBIMH HaBBIKAMU TpeoOpa3oBaHUs HHPOpPMAIMH W3 OTHOU
3HAKOBOW CHCTEMBI B JPYTYIO; YMCHHE CO3JaBaTh COOCTBEHHBIC IHUCHMEHHBIC W YCTHBIC
COOOIIIEHHsT HA OCHOBE HH(POPMAIH U3 HECKOJIBKUX NCTOYHUKOB

7. IlepedeHb 3JIeMEHTOB cojep:KaHMs, NpoBepsieMbIXx Ha OI'D no pusuke

Kon  IlpoBepsiemblit 3IeMEHT COAEepKAHUS
1 MEXAHUWYECKUE SABJIEHUA

1.1 Mexannueckoe  JBWKeHHe. MarepuanbHas —Touka. CucremMa  orcuéra.
OTHOCUTENBHOCTD IBHXKEHUS

1.2 PaBHOMepHOe M HepaBHOMepHoe ABMkeHHe. CpenHss ckopocTb. dopmyna amis
BBIYMCIICHHSI CPEIHEN CKOPOCTH

1.3 PaBHOMEpHOE TIPSMONHMHEITHOE NBM)XEHHE. 3aBUCHUMOCTh KOOPIMHATHI Tela OT
BPEMCHH B CIydyae PaBHOMEPHOTO MPSIMOJIMHEHHOTO NBIKEHUS. ['paduku 3aBUCHMOCTH OT
BPEMEHU JUISI TPOCKUHWH CKOPOCTH, MPOCKUUU TMEPEMEIICHUs, MyTH, KOOPAMHATHI NP
PaBHOMEPHOM MPSIMOJIUHENHOM JABUKEHUU

1.4  3aBUCHMOCTH KOOpDAHMHATHI Tela OT BPEMEHH B Cllydae pPaBHOYCKOPEHHOIO
IPSIMOJIMHEHHOTO ABMKEHUA. DOpMynbl A MPOEKIUU MepeMeIIeHNs], TPOEKIIUU CKOPOCTH U
NPOEKIIMA YCKOPEHUS TMpPU PABHOYCKOPEHHOM MPSMOJIUHEHHOM JABMXKEeHHUU. [ 'paduku
3aBUCHUMOCTH OT BPEMEHHM JJisi MPOEKIMH YCKOPEHHS, NPOEKIHWHU CKOPOCTH, MPOEKIINU
HepeMenIeHMs], KOOPIUHATBI IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU

1.5 CBob6onnoe mnaaenue. Oopmysbl, OMUCHIBAIONIME CBOOOJHOE TAJCHUE Tella MO0
BEPTUKAIHM (IBM)KCHUE Tella BHU3 WJIM BBEPX OTHOCUTENBHO TOBEpXHOCTH 3emun). 'paduxu
3aBUCHMMOCTHU OT BPEMCHU JISA MPOCKIUHU YCKOPCHUA, TPOCKIHNHU CKOPOCTH W KOOPAWHATHI IMPU
CBOOOTHOM TIaJICHUH TEJa 110 BEPTUKAIH

1.6  CkopocTh paBHOMEPHOTO [BIKEHHUS TeJda MO OKpyxkHocTu. HampaBneHnue
ckopoctu. dopmyrna AJig BBIYUCIEHUS CKOPOCTH Yepe3 paJuyC OKPYXKHOCTH U TEpHOJ
oOpamenus. LlenTpocTpemutenbHoe yckopeHue. HampaBieHue 1E@HTPOCTPEMUTEIHHOTO
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yckopenusi. Dopmyna Uil BBIYUCICHUS YCKOpeHus. @opMyiia, CBSI3bIBAIOIAs IEPUO U YaCTOTY
oOpareHusl.

1.7 Macca. [InotHocTh BemectBa. @opmyiia A BBIYACIEHUS IITIOTHOCTH.
1.8 Cwita — BekTopHas ¢puznveckas BennunuHa. CII0KeHHE CHIT
1.9  SBnenue unepuuu. Ilepselii 3axon HproToHa

1.10  Bropoii 3akon HetoTona. CoHanpaBiIeHHOCTh BEKTOPa YCKOPEHUS TeJla U BEKTOpa
CHUJIbI, ICMCTBYIOIIEH Ha TEJIO0

1.11  BsaumopeiictBue ten. Tperunii 3akoH HeroToHa

1.12  TpeHue mokosi U TPEHHUE CKOJbXKEHUS. DPopMyna N BRIUUCICHUS MOJYJIS CHJIBI
TPEHUS CKOJIbKEHUSI.

1.13  Hedopmarmus Ttena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YIPYroi
nedhopmaruu (3akoH ['yka).

1.14 BceMmupHoe TAroTeHue. 3aKOH BCEMUPHOTO TAroTeHusl. Cuia TSHKECTH. Y CKOpEHHE
cBoboaHoro nagenus. GopMyna Ajig BHIYUCICHUS CHIIbI TSHKECTH BOJM3H MOBEPXHOCTU 3EMIIH.
JBmwxenue mianet Bokpyr Comnuna. [lepBas kocmudeckasi ckopocTb. HeBecoMOCTh U ieperpy3KH.

1.15 MWmnynbec tenma — BeKTOpHas (usmueckas BenuyuHA. VIMIYIbC CHCTEMBI TeIl.
N3meHeHne umnynbca. IMimynbc cuisl

1.16 3akoH coXpaHEHUs UMIyJIbCa MJId 3aMKHYTOW CHUCTeMbl Tel. PeakTuBHOE
JIBUKEHUE

1.17 Mexanuueckasi pabora. @opmyrna i BEIUUCIEHUS pabOThI CHITbL. MexaHnueckas
MOIIIHOCTh

1.18 KwuHernueckas u mnoTeHUUanbHass »dHeprus. PopMmyna a8 BBIYUCICHUSA
KMHETUYECKOW »Hepruu. Teopema o KHHETHUYECKOM dHepruu. PopMyiia I BBIYMCICHUS
NOTEHLUAIbHON PHEPTUM TeNa, MOJHATOTO Hajl 3eMIER

1.19 Mexanudeckasi 3HEpPIus

3aKOH COXpaHEHUs MexaHuueckod »sHepruu. dopmyna [ 3aKOHA COXpPaHEHMS
MEXAHUYECKON SHEPTUU B OTCYTCTBHE CHUJI TPEHUS.

[IpeBpameHne MEXaHUYECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHMUS.

1.20 IlpocTble MeXaHU3MBI. «30JI0TO€ NMPABUIO» MEXaHUKU. Pbryar. MOMEHT CHIIBIL.
VYcnosue paBHoBecHs pbryara. IloasmxHbli u HenoaBuxkHbIN 6s10ku. KII/I mpocThIX MeXaHU3MOB

1.21  JlaBnenue TtBEpmoro tena. dopmyna IS BRIYUCICHUS JABJICHUS TBEPAOTO Tela.
JlaBnenne raza. AtmocdepHoe naBiieHue. ['mapocrarumdeckoe IaBiICHUE BHYTPU KHUIKOCTH.
®dopmyra /17151 BBIYUCIICHUS 1aBJICHUS BHYTPU KUIKOCTH

1.22  3akon Ilackans. I'uapaBnuueckuii mpecc

1.23  3akon Apxumena. Popmyna s ONpeneNieHUs BBITAIKUBAIOMIEH CHIIBI,
JIeMCTBYIOIIEH Ha TeNo, MOTPYKEHHOE B KUAKOCTh WM Ta3. Y cIoBHE TuTaBaHus Tena. [lnaBanue
CYZIOB U BO3JIyXOIlJIaBaHHE
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1.24 Mexanuueckue KojiebaHusi. AMIUIUTY/A, IEPUOJI U YacToTa Kojebanui. opmyra,
CBSI3BIBAIOIIAS] YACTOTY U MEPHO]T KOJIeOaHui

1.25 Marematuueckuii M MNPYXUHHBIM MasTHUKHU. [IpeBparieHue sHepruv mpu
K0JIeOATETbHOM JIBUKECHUHU

1.26  3aryxaromme kosiebanus. BeinykieHHbIe Koaebanus. Pezonanc

1.27 Mexanudeckue BoOJHBIL. [IpoosnbHBIE W TIONEpedyHble BOJHBI. J[JIMHA BOJHBI U
CKOPOCTh PaCIpOCTPAHEHUSI BOJIHBI.

1.28 3Byk. I'pomkocThb 1 BbicoTa 3ByKa. OTpakeHHE 3ByKOBOM BOJIHBI Ha TPAHUIIE IBYX
cpea. MHOpa3Byk U ynbTpa3Byk

1.29 IIpaktuyeckue pabOTHI

N3mepenune cpeqHel IIIOTHOCTH BEILECTBA; apXMMEIOBOW CHIIBL, )KECTKOCTH IPYKHUHBI;
K03 HIIMEeHTa TPEHUS CKOJIBKEHHS, paOOThI CHIIBI TPEHUS, CUIIBI YIIPYTOCTH; CPETHEH CKOPOCTH
JBUKEHMS] OpyCKa M0 HAKJIOHHOH IIJIOCKOCTH; YCKOPEHUsl OpycKa MpH JBUKEHUH 110 HAKIOHHOU
IUTOCKOCTH; YaCTOTHI M MEpPHOAa KoJeOaHU MaTeMaTH4ecKoro MasiTHHKA; YacTOThl U MEpHOAa
KOJICOAHUH TPYXKHMHHOTO MasTHHKA; MOMEHTA CHJIBI, JCHCTBYIOIIETO HA pblyar; padOThl CHIIBI
YIPYTOCTH MPH MOIBEME TPY3a C MOMOIIBIO HEMOJBIKHOTO 0JI0Ka; pabOThI CHIIBI YIIPYTOCTH MIPH
nobEMeE Ipy3a ¢ MOMOIIbIO MOABUKHOTO OJI0KA.

HccnenoBanue 3aBUCHMOCTH apXUMEI0BOI CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena U
OT TUIOTHOCTH KUIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIBI OT MACChl Tella; CUIIbI TPEHUs
CKOJIbKEHHUSI OT CHJIBI HOPMAaJbHOTO JIaBJIE€HUS U OT pPOJAa MOBEPXHOCTH; CHIIBI YINPYTOCTH,
BO3HUKAIOIIEH B NpPYXHHE, OT CTEMEeHH AeopMmalii NpYKHUHBI; YCKOpeHus Opycka OT yria
HAKJIOHA HaNpaBISIONIEH; epruo/ia (4acTOThl) KoJeOaHUl HUTSHOTO MasgTHUKA OT JUIMHBI HUTH;
nepuofa KoyueOaHUN MPYKUHHOTO MAasTHHUKAa OT MAacChl TIpy3a U JKECTKOCTH MPYKHUHBI;
UCCJIEIOBAaHHE HE3aBHUCHUMOCTH Tepuoja KoieOaHWW HUTSHOrO MasTHHUKAa OT MAacChl Tpy3a.
[IpoBepka ycioBusi paBHOBECHS pblyara

1.30 ®usuyeckue ABICHUS B IPUPOJE: IPUMEPHI ABMXKEHUS C PA3IIUYHBIMUA CKOPOCTIMHU
B )KMBOM U HEXXUBOU IIPUPOJIE, IEUCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE, IPUIUBBI U OTIUBBI,
nBrxkeHue 1iaHeT CoJIHEYHON CHCTEMBl, peaKTUBHOE JIBUYKEHUE KUBBIX OPTaHHU3MOB, pblUaru B
TEJIe 4YellOBeKa, BIIMSHUE aTMOC(EpPHOrO [aBJICHUS Ha >KUBOW OpraHW3M, IUIaBaHHE pBIO,
BOCIIPUATHE 3BYKOB JKMBOTHBIMHU, 3€MIIETPSICEHHUE, CEHCMHUUYECKHUE BOJIHBI, I[yHAMH, 3XO

1.31 TexHuyeckue YCTpOICTBa: CIUIOMETP, NATUYUKH IOJOKEHHS, PACCTOSHUS H
YCKOpEHUSsl, AMHAMOMETP, MOAIIUITHUKY, PAKEThl, PblYar, MOJBUKHBIA U HEMOABIKHBIN OJIOKH,
HAKJIOHHAS TIIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY, COOOIIAIOIIMECS COCY/IbI, YCTPOUCTBO
BOJIOTIPOBO/IA, TUAPABIMYECKHIA Mpecc, MaHOMETp, 0apoMeTp, BBICOTOMED, MOPITHEBOH HACOC,
apeoMeTp, IX0JIOT, UCIIOJIb30BAHNE YIBTPa3ByKa B OBITY U TEXHUKE

2 TEIIIOBBIE ABJIEHU A

2.1  OcHOBHBIE TIOJIOKCHHS MOJIEKYJISIPHO-KHHETHIECKOW TEOPUH CTPOCHUS BEIIECTBA.
Mopenn TBEPIOTO, XHIKOTO M Ta3000pa3HOrO COCTOSHHH BemiecTBa. Kpucramumdeckue u
amopdHbIe Tena

2.2 JlBwxenwue yacTuIl BemecTa. CBsi3b CKOPOCTH JBUKEHUS YaCTHUIL C TEMITEPATYPOH.
bpoyHoBckoe nBrkenue, muddy3us

47



2.3 CmauyuBaHue Y KalWUISPHBIE SIBIICHUS
2.4  TemnnoBoe paclIMpeHUE U CHKATHE
2.5 TennoBoe paBHOBECHE

2.6  Buytpennsst sHeprus. PaGota u Teruionepenada Kak CHocoObl M3MEHEHUs
BHYTPEHHEHN YHEPruu

2.7 Bunb Teruionepeaaun: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3Ty4eHNE
2.8 Harpesanue u oxnaxaenue teia. KoanyecTBo TeIOTh. Y AenbHas TEII0EMKOCTb

2.9 3aKOH COXpaHCHHS SHEPrUHM B TEIUIOBBIX IIpoIleccax. YpaBHEHHE TEIIOBOTO
OaylaHca

2.10 MWcnapenne u koHAeHcalus. l3MeHeHHME BHYTpPEHHEH OJHEpPruuM B MpPOIECCE
ucnapeHus u KoHaeHcanuu. Kunenue >xuakoctu. Y ieiapHas TeIioTa napooOpa3zoBaHus

2.11 BnaxHocTb BO31yXa

2.12 IlnaBneHue M KpucTauM3anus. MismMmeHeHre BHYTpEHHEW SHEPruu MpH IJIaBICHUN
U KpUCTAJUIM3alMU. Y JeNbHas TEeIUIoTa IUIaBIeHUs

2.13  BuyTpeHHss 2HEprusi CropaHus TOTUIMBA. Y IeJbHAs TEMI0Ta CTOPaHusl TOTUIMBA
2.14  Tpunuuns! paboTsl TemioBbix apurateneil. KI1/] reruioBoro apuratens
2.15 TIlpakTuyeckue pabOThI

W3mepenue ynenbHOM TEMTOEMKOCTH METAJUIMYECKOTO HUINHAPA; KOJTMYECTBA TEIJIOTHI,
MOJIyYEHHOTO BOJIOM KOMHATHOM TemmepaTypbl (PUKCHPOBAaHHOW MacChl, B KOTOPYIO OIYIIEH
HarpeThld HUIUH/P; KOJIMYECTBA TEIIOTHI, OTITAHHOTO HArpeThIM IUJIMHIPOM, MOCIE OIMYCKaHUs
€ro B BOJly KOMHATHOM TeMImepaTypbl; OTHOCUTENbHOM BIQXKHOCTH BO3yXa; YAEIbHOU TEIIOTHI
riaBieHus npaa. MccrnenoBanue M3MEHEHUsT TEMIIEPATypbl BOABI MPHU PA3IUYHBIX YCIOBUAX;
SBJICHHS TETUIOOOMEHA MPU CMEUTMBAHUY XOJIOJTHOM U TOpsiueid BOJIbI; MpOIecca UCTTapeHUs

2.16 ®usnyeckue SBICHUS B NPUPOJE: MOBEPXHOCTHOE HATSIKEHUE U KalWUISIPHbIE
SBJICHUS B IPUPO/IE, KPUCTAILIBI B IpUpoJe, n3nydeHue CoiHila, 3aMep3aHie BOJ0EMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEesl, CHera

2.17 TexHHMYECKHE YCTPOMCTBA: KAMWJUISIPbI, TPUMEPHI HCIIOIB30BaHUSI KPHUCTAJIIOB,
KUJKOCTHBIM TEpPMOMETp, JaTYMK TeMIepaTypbl, TEPMOC, CHCTeMa OTOIUJICHHUS JIOMOB,
TUTPOMETPHI, ICUXPOMETP, MapoBas TypOUHA, TBUTATEh BHYTPEHHETO CTOpaHus

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 Onexktpu3anus Tei. J[Ba BUa 3JIEKTPUUECKHUX 3apsii0B
3.2  BzaumopeiicTBHe 3apsKEHHBIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa

3.4  Dnexktpuyeckoe 1mosne. Hampsxk€HHOCTH dieKTpudeckoro mnojsd. [IpuHuun
CYMEPIIO3UIUH JIEKTPUUECKHUX TMOJIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5 Hocutenu snektpuyeckux 3apsaaoB. JleHCTBUE JJIEKTPUYECKOTO TIONS  Ha
aeKTpudeckue 3apsiabl. [[pOBOTHUKY U AUDTEKTPUKHU
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3.6  IlocrostHHBIN AnekTpudecKuil TOK. JleficTBus anexkTpudeckoro toka. Cuia Toka.
Hanpsxenue.

3.7 DIIEKTPUUECKOE COMPOTUBIICHUE. Y JICIBHOE IIEKTPUUECKOE COMMPOTUBICHUE
3.8 3akon Oma 1S ydacTKa JIEKTPUIECKON e

39 HOCJ’IeI[OBaTeJ'IBHoe COCAUMHCHHUEC IIPOBOJHUKOB. HapaJ'IJ'ICJ'ILHOC COCANHCHHC
IMPOBOAHUKOB PaBHOI'O COIMPOTHUBJICHUA. CMelranHbIe COCIMHCHUA ITPOBOAHHUKOB

3.10 PaboTa u MOIIHOCTH ANEKTPUIECKOTO TOKA.
3.11 3akon [xoyns — Jlenna

3.12  OnbiT Opcrena. MarHuTHOE TMOJ€ MNPAMOro MPOBOJHUKA € TOKOM. JluHum
MarHUTHOW MHIYKIIMHI

3.13 MarsuTHoe 1oJje ITIOCTOSHHOr0 MaranuTa. BzanMoielicTBre ITOCTOSTHHBIX MAarHUTOB
3.14  ]JlelicTBUE MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM

3.15 OnbiTel Papajes. SABiaeHue deKTpoMarHuTHOM HHAYyKIMU. [IpaBuiio Jlenma

3.16 IlIpaktuueckue pabOThI

I/I3MepeHHe QJICKTPHUUYCCKOI'O COIIPOTUBJICHHUA PE3UCTOPA; MOHIIHOCTHU JJICKTPHUUYCCKOI'O
TOKa, pa6OTBI SJICKTPHUYCCKOT'O TOKA.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOIIEIO B IPOBOAHMKE (PE3UCTOPHI,
JaMIIO4Ka), OT HaNpsHKEHUS Ha KOHIAX MPOBOJHHUKA; 3aBUCUMOCTH CONPOTUBIIEHUS OT JJIMHBI
IPOBOJIHHKA, IIOIIAN €r0 MONEPEYHOTO CEYEHUs U YIEIbHOIO COPOTUBIICHHUS.

ITpoBepka mpaBuia JUId SJIEKTPUUYECKOTO HAMNpPSDKEHUS TPU  [OCIIEA0BaTEIbHOM
COEJMHEHUHU TPOBOJAHMUKOB; MpaBUia JUId CHJIBI 3JEKTPUYECKOTO TOKAa IpPU MHapayieIbHOM
COEIMHEHUH MPOBOIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

3.17 ®wusuueckue SBICHHUS B TPUPOJAE: DIEKTPUUYECKHE SBICHUS B aTMocdepe,
AIIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE T0JIE 3eMJIH, e MOIOCOB, pOIIb MArHUTHOTO
IOJIS [T )KU3HU Ha 3eMile, OJIIPHOE CUSTHUE

3.18 TexHUUYECKHE YCTPOWCTBA: BJIEKTPOCKON, amIepMeTp, BOJBTMETP, PEOCTar,
CUETYMK DJIEKTPUUYECKOM DHEPruM, JJIEKTPOOCBETUTENbHBIE MPHOOpPHI, HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE MpeIoXpaHuTeNH, AJEKTPOMArHuT,
AJIEKTPOJIBUTATEh TOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

3.19 DnexrpoMarHuTHbIE BOJIHBI. [IIkana 31eKTpOMAarHUTHBIX BOJH
3.20 JlyueBasg Mozens cBeta. [IpsMonuHeliHOEe pacipocTpaHEHHE CBETA
3.21 3akoH oTpaxxeHus cBera. [lmockoe 3epkaino

3.22 IlpenomieHue cBeTa. 3aKOH MPETOMIICHUS CBETA

3.23 [lucmepcus cBera

3.24 Jlunza. Xon nydeir B juH3e. DOKycHOE paccTosiHuE NUH3BL OnTuueckas cuia
JIVH3HI.
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3.25
3.26

I'ma3 kak onTudeckas cucteMa. ONTHYSCKHE HpI/IGOpH

[IpakTuyeckue paboTHI

W3mepenne onTu4eckoil cuibl  coOuparomieil  JIMH3bI, (OKYCHOTO  PAaCCTOSHUS
coOuparomield JUH3bI (II0 CBOMCTBY pPaBEHCTBA pPa3MEpPOB IIpeiMeTa W H300pakeHus, Korjaa
IpeaMET PacHoJIOkKeH B JBOWHOM (hoKyce), moKa3aTessl MPeIOMIICHHS CTEKIIA.

I/ICCJ'ICI[OBaHI/Ie CBOMCTBaA I/I306pa)K€HI/IH, IMOJIYYCHHOI'O ¢ IIOMOIIBIO CO6HpaIOHIeﬁ JINH3BI,
HU3MCHCHUA Q)OKYCHOI‘O PaCCTOAHUA IBYX CJIOKCHHBIX JIMH3; 3daBUCUMOCTHU YIJla ITPCIOMIICHHUA
CBCTOBOI'O JIy4a OT yTIJia MaJCHHA Ha I'paHUIC «BO3AYX — CTCKIIO»

3.27

O®uznyeckue sBieHus B npupoze: 3arMmeHus ComHua u JlyHel, nBera Tedn,

ONITHYECKHE sABJICHUS B aTMOoc(hepe (11BeT Heba, pedpakius, paayra, MUpax)

3.28
CBETOBO/IbI

4

4.1
pacmaja

4.2
4.3
4.4
4.5
4.6

KOCMHNYCCKHEC

TexHuueckue YCTpOﬁCTBaZ OYKH, IICPHUCKOII, @OTO&HHapaT, OIITHYCCKHUC

KBAHTOBGIE ABJIEHUA

PagunoakTuBHOCTE. Anbda-, O6era-, raMmma-u3nydeHus. Peakiuu anbda-u Oera-

OmnsiTel Pesepdopaa no paccesnuto anbda-gactui. [lnanerapras Mmoiens aToma
CocraB aromHoro sjpa. M3otomsl

[lepuon nonypacnaga aTOMHBIX SIAEP

SnepHbie peakuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOTO U MAaCCOBOTO YHCET

Ousnueckue SBIEHUS B MPHPOJE: ECTECTBEHHBI PaJUOAKTUBHBIA  (OH,
Jy4d, PpPaJUOaKTHUBHOE U3JIyYCHHE NPUPOAHBIX MHUHEPAJIOB, JEHCTBHE

paaruOaKTUBHBIX I/IBJ'Iy‘leHI/Iﬁ Ha OpraHu3M 4YCJI0OBCKaA

4.7

TexHuueckue YCTpOﬁCTBaZ CIICKTPOCKOII, I/IH,I[I/IBI/II[yaJ'ILHHﬁ JA03UMETpP, KaMeEpa

BI/IJ'IBCOHa, AACpHad SOHEPreTuka
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