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1. Conepxxanue yueOHOro nmpeamera

7 Kiaacce

®u3uka 1 ee poJib B IO3HAHHHU OKPYKAIOIIEro MUPA.

®usuka - Hayka o npupoze. SBieHus npupoasl. PU3NUECKUE SBICHUA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BenWYMHBL. M3Mmepenune ¢(usnuecknx BeanuuH. Dusndeckue MNPHOOPHI.
[TorpemHocTs n3MepeHuit MexxyHapogHasi CUCTEMA €AMHMII.

Kak ¢usmuka u npyrue ectecTBeHHbIE HAyKH HM3Y4aloT MPHpOIy. EcTecTBEeHHO-HAYUHBIN
METOJ MO3HaHMA: HaOJIOJeHHE, ITOCTAaHOBKAa HAY4YHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIIEPUMEHT 110 TPOBEpKE TIHUIOTE3, OOBbsACHEeHHEe HalOmogaemMoro sipiaeHus. OmnucaHue
(GU3NYECKUX SIBICHUH C OMOLIbIO MOJETIEH.

JdemoncTpanmu.

1. MexaHunueckue, TeINIOBbIE, IJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUSI.

2. ®usnyeckue npubOpsl U MpoLEaypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U IU(GPOBBIM
npudopom.

JlaGopaTopHbie padoThI M ONBITHI.

Omnpenenenne HeHbl JeIEeHNs HIKaIbl K3MEPUTEIBLHOTO puodopa.
N3MepeHne paccTosTHUM.

N3mepenue o0bemMa KUAKOCTH U TBEPIOTO Tea.

Omnpenenenne pasMepoB MajbIX TEJ.

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

6. IlpoBenenue wucciaenoBaHus MO IMPOBEPKE TMIIOTE3bl: JAIBHOCTh IOJETA IIApUKA,
MYIIEHHOT0 FOPU30HTAJIBHO, TEM 00JIbllIe, YeM OOJIbIle BBICOTA ITYCKa.

IlepBoHaYa/IbHbIE CBEICHUS O CTPOCHHUH BellecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYNBI, UX pa3Mepbl. OMNBITEHL, JOKA3BIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBym>keHHe dacTul BemecTBa. CBS3b CKOPOCTH JBMKCHMS YacTHIl C TEMIEPATypOM.
BpoynoBckoe nBmwkenue, nuddysus. B3ammojeicTBHe YaCTHIl BEMIECTBA: TNPUTSHKEHUE H
OTTaJIKUBAHHUE.

ArperaTHbleé COCTOSIHUSI BELIECTBA: CTPOCHHE TIa30B, JKUIKOCTEM M TBEpPABIX
(KpucCTaJUIMYEeCKHX) Tel. B3auMocBs3b MeXAy CBOMCTBaMHM BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

=

JdemMoHcTpanuu.

1. Habmronenne 6poOyHOBCKOTO JIBHKEHUSI.

2. HaGmonenue nuddy3un.

3. HabGmronenue siBneHui, OOBSICHSIIONINXCSA MPUTSHKEHUEM WU OTTAJKMBAHUEM YacTHIL
BELIECTBA.

JlabopaTopHbie padoThI M ONBITHI.

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

2. OmnbITHl IO HAOJIOICHUIO TEIIOBOTO PACHIMPEHUS Ta30B.

3. OnbIThI 1O 0OHAPYKEHUIO IEUCTBUSI CHII MOJICKYJISIPHOTO MTPUTSKEHUS.

JIBH:xeHMe M B3aUMO/IeliCTBHE TeJl.

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

SBnenue uHepuuu. 3aKOH HHepUUU. B3aumoneicTBue Ten Kak NMPUYMHA W3MEHEHUS
CKOpPOCTH JIB)KE€HMs Tell. Macca kak Mepa umHepTHocTH Tena. I[lnmotHocTts BemectBa. CBs3b
MJIOTHOCTHU € KOJIMYECTBOM MOJIEKYI B €IMHUIE 00beMa BEIIECTBA.

Cuna kak Xapakrepuctuka B3aumopeuctBus Ten. Cuiia ynpyroctd M 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO TUHAMOMETpa. SIBJIeHHE TATOTEHUS U cujia TshkecTu. Cuita TSKECTH
Ha Ipyrux mianerax. Bec tena. HesecomocTh. CnoxeHue cuil, HalpaBJIE€HHBIX IO OAHOW IPSIMOM.
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PaBHonelicTByromas cui. Cuiia TpeHus. TpeHue CKOIbXEHUsl U TpEeHHUE MoKos1. TpeHue B mpupojie
U TEXHUKE.
JdemoncTpanuu.
1. HabmroeHre MeXaHUUeCKOTO JIBHXKCHHUS Tela.
N3mepenne cKopoCTH NPSIMOJIMHEWHOTO IBUKEHHUS.
Habumroienue siBjaeHUs] MHEPIUH.
Habmroienne n3MeHeHus: CKOpOCTH MPH B3aUMOJIEHCTBUU Tell.
CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TEJ.
. CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJTHON MPSMOIL.

JIaﬁopaToprle padoThI U ONBITHI.

1. OmpeneneHrie CKOPOCTH PaBHOMEPHOTO IBMKEHHS (IIapUKa B >KUIKOCTH, MOJENU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK JaJiee).

2. OmpeneneHue cCpeaHEel CKOPOCTH CKOJBXKEHHS Opycka WIM IIapuka MO HAKIOHHOM
IIJIOCKOCTH.

3. OmnpeneneHue IOTHOCTH TBEPAOIO TENA.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBHCUMOCTh pacTsKeHHs (nedopManuu) MpyXKUHBI OT
MPUJIOKEHHOMN CHIIBI.

5. OneIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHHUS CKOJIBKEHHS OT Beca Tena U
XapakTepa CONMpPUKACAIOIINXCS TOBEPXHOCTEH.

/laByieHHe TBePABIX TeJl, )KHUAKOCTEH U ra30B.

Jasnenune. CiocoObl yMEHBIIIEHUS U YBEIUUEHUS JaBieHus. JlaBiaeHue raza. 3aBUCUMOCTD
JIaBIIEHUS ra3a oT o0beMa, Temreparypsl. [lepenaya qaBneHust TBEPABIMHU TEIAMU, KHUJIKOCTSIMU U
razamu. 3akoH Ilackansa. I[HeBMaTnueckue MamIMHbl. 3aBUCUMOCTb JABJICHUS YKUJIKOCTH OT
ryounsl.  ['mapocrarmueckuit  mapagokc. CooOmiaromecs cocyabl. [ 'mapaBiamueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpHunHBI CyHIeCTBOBAHHS BO3IYIIHON
o6omoukn 3emiau. OmbiTr Toppuyennu. M3mepenue atmochepHOro naBlIeHHs. 3aBUCHUMOCTH
aTMOC(EepHOTO JaBJICHHUS OT BBICOTHI Haa YypoBHeM Mops. Ilpubopsl s u3MepeHHs
aTMoc(hepHOTro JaBICHHUS.

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

JdeMoHcTpanuu.

1. 3aBHCHMOCTb J1aBJIEHHUS ra3a OT TEMIEPATYPHI.

IIepenava naBieHUs )KUIKOCTBIO U Ta30M.
CooOmaronuecs CoCcyabl.

I'mppasinueckuii npecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

6. 3aBUCHUMOCTbh BBITAIKHBAIOIIEH CHIBI OT OO0bEeMa MOTPY)KEHHOW 4YacTh Tena u
MJIOTHOCTHU KUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEH CHJIBI BECY BBITECHEHHOM KHIKOCTH.

8. YcnoBue muiaBaHusl TeN: IUIABAHME WM TOTPYKEHHE Te€l B 3aBUCHUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

JlaGopaTopHblie padoThI M ONBITHI.

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

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

3. IIpoBepka HE3aBUCUMOCTH BHITAIKUBAIOIIECH CHIIBL, ACHCTBYIOIIEH HA TEO B )KUKOCTH,
OT Macchl Tena.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUIIBI, ACHCTBYIOIIEH Ha
TEJO B )KUJIKOCTH, OT 00bEMa MOTPYKEHHOU B KUAKOCTh YaCTH TeJa U OT IUIOTHOCTHU KHUJIKOCTH.

5. KonctpyupoBanue apeomeTpa WM KOHCTPYMPOBAHHUE JIOAKM M OIPEACICHUE €€
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rPY30I0ABEMHOCTH.

Pabota u MmomHOCTB. JHeprus.

Mexannyeckas padora. MOIITHOCTS.

[IpocThie MexaHU3MBI: pbIYar, 0J0K, HaKJIOHHAs IIIOCKOCTh. [IpaBuiio paBHOBECHS phIuara.
[Ipumenenne mpaBwiIa paBHOBeCHS pblyara kK OJoky. "3oim0Toe TpaBMIO" MEXaHUKH.
Koaddunment monesnoro aeiictus (manee - KITI) mpocTeix MexaHu3MoB. [IpocTeie MeXaHU3MBI
B OBITY U TEXHHUKE.

Mexanuyeckass 3Heprus. KuHernueckas W NOTEHIMaldbHas 3Heprus. lIpeBpainenue
OJIHOTO BH/Ia MEXaHUUYECKOW SHEPIUH B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

JdemMoHcTpanuu.

[IpuMepsl MPOCTBIX MEXAaHU3MOB.

JlaGopaTopHble paGoThI U ONBITHI.

1. Ompenenenrie pabOTHl CHJIBI TPEHHUS TMPH PABHOMEPHOM JIBIDKEHUH Tela IO
TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HUccnenoBanue yCJIOBUH paBHOBECHUS pblyara.

3. Usmepenue KIIJ[ HakIOHHOM TIOCKOCTH.

4. M3ydeHne 3aKOHA COXPAaHEHUS] MEXAaHUYECKOU SHEPTUH.

8 KJacc

TenJioBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOECHHUS BellecTBa. Macca
Y pa3Mepbl aTOMOB U MOJIEKYJl. OTBIThI, TOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOPHH.

Monenu TBepAOro, )KUIKOTO M ra3000pa3HOro cocTosTHU BemiecTBa. Kpucrannnueckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra30B, )KHUJIKOCTEH M TBEP/BIX TEJI HA OCHOBE MOJIOKCHHI
MOJIEKYJIAPHO-KMHETUYECKOW Teopuu. (CMayuMBaHWE M KalnWUIApHbIE siBIeHUs. TemoBoe
pacuImpeHme 1 cxxarue.

Temnepatypa. CBs3p TemMmeparypel CO CKOPOCTbIO TEIUIOBOIO JBM)KEHHUS YacCTHLL.
Baytpennss sneprusa. CriocoObl ”3BMEHEHUSI BHYTPEHHEH SHEPTHH: TEIIoNepeada U COBEPIICHHE
paboTsl. Busl Terionepeaun: TEIIONPOBOAHOCTh, KOHBEKIIUS, H3TYUECHHUE.

KonunuecTBo TemnoTel. YienbHas TEIUIOEMKOCTb BELIECTBA. T1€MI000MEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnmaBneHue um oTBepleBaHHE KPUCTATUMYECKUX
BEIIIECTB. YJelbHas TemioTa IuiaBieHus. [lapooOpa3oBanue u koHjAeHcanus. Vcmapenue.
Kunenue. YnaenbHas TtemnoTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TeMIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOTro aBJICHHMS.

BnaxnocTs Bo3ayXa.

DHeprus ToMBa. Y IeJbHask TEIJI0Ta CrOPaHUS.

[Tpunnuner pabotel TermoBbix aurarenei KIIJ[ temmoBoro apurarens. TermioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPAIIECHHS SHEPTUHU B TEIJIOBBIX MTPOIIECCAX.

JdeMoHcTpanuu.

1. HaGmonenrne 6pOyHOBCKOTO JIBHXKEHUSI.

Ha6mronenne nuddy3un.

Habmtoienue siBieHni cMauuBaHUsI U KaMWJUISIPHBIX SIBJICHHM.
Haburoienne TemioBoro pacivpeHust Ted.

M3meHeHune AaBlieHus ra3a Mpu M3MEHEHUH 00beMa U HarpeBaHUU W OXJIaKICHHH.
[IpaBuna uzmepeHus TeMnepaTypsol.

Buns! Teruionepenayn.

OxJnaxJeHre Ipu COBEPLICHUN PAOOTHI.

9. HarpeBanue npu coBepilIeHUH padOThl BHEIIHUMU CHIIAMHU.

10.  CpaBHeHHE TEIIIOEMKOCTEHN pa3INYHbIX BELLECTB.

11. HaOronenne KumeHus.

12.  HaOmroneHue nMocTosTHCTBA TEMIIEpATyphl MPHU IJIABJICHUU.
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13. Moenu TEIOBLIX ABUTaTEIEH.
JlaGopaTopHble paGoThI U ONBITHI.
OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CUJT MOJIEKYJISIPHOTO IPUTSKEHUSI.
OnpITHI IO BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MJIM caxapa.
OnbITHI 1O HAOIIOIEHUIO TETNIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH U TBEPABIX Tel.
Onpenenenue AaBIeHUS BO3yXa B OaJUIOHE LIMPUIIA.
5. OnbITHI, JAEMOHCTPUPYIONIME 3aBHUCHUMOCTH IaBJICHHUS BO3AyXa OT €ro obbemMa u
HarpeBaHUs WM OXJIaKICHUS.
6. IIpoBepka THUMOTE3bl JUHEHHOW 3aBHCUMOCTH JUTMHBI CTOJOMKA JKUIAKOCTH B
TEPMOMETPHUUYECKOMN TPyOKe OT TeMITepaTypshl.
7. Habmronenue u3MeHeHUs BHYTPEHHEH SHEpruu Tella B pe3ylibTaTe Teruionepeaadn u
pabOTHI BHEUTHUX CHIL
8. HccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpSIUYEii BOJIBI.
9. OnpeneneHne KOIMYECTBA TEIUIOTHI, TOJIYYEHHOTO BOJOH NpU TEIIOOOMEHE C
HarpeThiM METAITMYECKUM [IUITUHAPOM.

b e

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

12.  Omnpenenenne OTHOCUTENBHOM BIIaXXHOCTH BO3AyXa.
13. OnpeneneHue yeabHOM TETUIOTHI TIJIABJICHUS JIbJa.

DJleKTPpUYeCKHe U MATHUTHbIE SIBJICHUS.

DnekTpusanusa Tei. JIBa poaa sieKTpuyYecKuX 3apsaoB. BzanmmopaeicTBue 3apssKeHHBIX
ten. 3akoH KyoHa (3aBUCUMOCTb CHITBI B3aMMOJICHCTBHS 3apsDKEHHBIX TEJT OT BEJIMUUHBI 3aPsiI0B
U PACCTOSIHHS MKy TEIIAMH ).

Dnektpruyeckoe noiie. HanmpsokeHHOCTh 3JeKTpUYEecKOro noiis. [IpuHIuUm cyneprno3uium
AJICKTPUYECKUX T0JIeH (Ha KaYECTBEHHOM ypOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEeMEHTapHbIN 3eKTpuueckuil 3apsan. CtpoeHue
aroMa. [IpoBOHUKY U TUAJIEKTPUKH. 3aKOH COXPAHEHUS DJIEKTPUUECKOIO 3apsia.

DNEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBaHUSI SJIEKTPUUYECKOro Toka. VcTounukum
MOCTOSTHHOTO TOKa. JIeWCTBHS JJIGKTPUUYECKOTO0 TOKa (TEIUIOBOE, XWMHYECKOE, MAarHUTHOE).
DIIEKTPUUECKHI TOK B )KUJIKOCTSIX U ra3ax.

OnekTpuyeckas 1enb. Cuna Toka. OjekTpuueckoe HampspkeHue. ConpoTHBICHUE
MPOBOJIHUKA. YIEIbHOE COMPOTUBIIEHHWE BemiecTBa. 3akoH Owma g ydacTKa LeMH.
[TocnenoBarenbHOE U MapaJIeTIbHOE COCTUHEHUE MTPOBOHUKOB.

PaboTa 1 MOIITHOCTH IEKTPUYECKOTO TOKa. 3akoH J[koynsa-Jlenmna. Dnekrpudeckue menu
Y TIOTPEOUTEIH JICKTPpUUIECKON dHEpPTUH B ObITYy. KOpoTKOE 3aMbIKaHuE.

IlocTtossHHBIE MarHuThL. B3amMoaelCTBHE IIOCTOSHHBIX MarHMTOB. MarHmTHOE IIOJIE.
MarnutHoe noJie 3eMJId U €ro 3Ha4eHue Ui Ku3HU Ha 3emie. OnbIT Opcreaa. MarHuTHOE 1osie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISI
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUIaTelIb TMOCTOSHHOIO Toka. Mcmonb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @apagess. SBaeHue diaekTpomMarHuTHOW uWHAYKIUU. [IpaBwino  JleHna.
Onekrporerepatop. CrocoObl TONYyYEHUS JJIEKTPUUYSCKOW DSHEPrud. OJIEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUH.

JdemMoHcTpanuu.

1. DnexkTpuzarus Ted.

JIBa pojia SJIEKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
Y CTpolCcTBO M ACMCTBHE DJIEKTPOCKOIIA.

DneKTpocTaTHuecKast UHIYKIIHSL.

3aKOH COXpaHEHMS IEKTPUUECKUX 3aPAJIOB.

[IpoBOHUKY U TUATIEKTPHUKH.

MonaenupoBaHHU€ CUIIOBBIX JTUHUM 3JIEKTPUUECKOTO TOJIS.

M cTOoUYHHKH ITOCTOSSHHOI'O TOKA.
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9. JlecTBUS DJIEKTPUUECKOTO TOKA.

10.  DnexTpu4ecKuil TOK B KUIAKOCTH.

1. ["a30BbIit pazps.

12. H3MepeHne cuibl TOKa aMIIEPMETPOM.

13.  H3MepeHue 31eKTPUUYECKOTO HAMIPSKEHHS BOJTbTMETPOM.

14. Peocrar 1 Mara3uH CONPOTHUBIICHUM.

15. Bs3auMozaeiicTBHE TOCTOSHHBIX MarHUTOB.

16.  MogenupoBaHue HEBO3MOKHOCTH pa3JI€IeHUs MTOJIFOCOB MarHUTA.
17. MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

18.  OmsIT Dpcrena.

19. MaruutHoe noJie Toka. JEeKTPOMAarHuT.

20.  JlelicTBME€ MarHUTHOTO MOJIS HA IPOBOJHHUK C TOKOM.

21. DIEKTPOABUTATEND IIOCTOSTHHOTO TOKA.

22. UccnenoBanue siBeHUS SIEKTPOMArHUTHOW UHTYKIIUH.

23. OnbiTel Dapajes.

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

JlaGopaTopHble paGoThI U ONBITHI.
OnbIThI 1O HAOTIOIEHUIO SNIEKTPU3ALUHU TNl UHAYKIIMEN U TPU CONPUKOCHOBEHHUU.
UccnenoBanue AeCTBUSA 3IEKTPUIECKOTO MOJISI HA POBOJIHUKHU U JUAJICKTPUKH.
COopka u rpoBepka padoThI EKTPUIECKON [IENH MOCTOSTHHOTO TOKA.
N3mepenue u peryJupoBaHue CUJIBI TOKA.
W3mepeHue u peryiupoBaHue HaMPsHKeHHUS.

6. VccnenoBanue 3aBUCMMOCTHU CHJIBI TOKA, UIYILETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pe3UCTOpa M HAMIPSKEHUS Ha PE3UCTOPE.

7. OHI:ITBI, ACMOHCTPHUPYIOIIHEC 3aBUCUMOCTH SJICKTPHUYCCKOTO COIIPOTUBJICHUA
MPOBOJHMKA OT €r0 JIJIMHBI, TIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepuara.

8. IIpoBepka nmpaBmiia CJI0KEHHS HAMPSHKEHUM TTPH MOCIIEI0BATEIHOM COSTMHEHUH JIBYX
PE3UCTOPOB.

9. IlpoBepka nmpaBuiia AJisi CUIIBI TOKA MIPH MMAPAIIIEIIBHOM COESMHEHUH PE3UCTOPOB.

Nk W=

10.  Omnpenenenue pabOTHI MEKTPHUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

1. OrnpezenieHre MOUTHOCTH JIEKTPUUECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

12.  HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKa, MIAYIIErO 4Yepe3 JaMIOuyKy, OT
HaIIpsDKEHUs Ha HEN.

13. Onpenenenne KIIJI narpeBatens.

14.  HccnenoBaHne MarHMTHOTO B3aWMOJEUCTBHS TOCTOSIHHBIX MarHUTOB.

15.  H3ydeHue MarHMTHOTO TOJS MOCTOSHHBIX MAarHUTOB MPU UX OOBEIUHEHUH U
pa3esieHun.

16.  HccnenoBaHue AEHCTBUA SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OmnbIThl, IEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHJIbI B3aUMOJEHUCTBUS KaTYIIKU C
TOKOM M MarHuTa OT CHJIbI TOKA U HaIllpaBJICHUS TOKA B KaTYIIKE.

18.  M3yueHue nelcTBHS MarHUTHOIO MOJISL HA MIPOBOJIHUK C TOKOM.

19.  KoncTtpyupoBaHue U u3ydeHHe paboThl AIEKTPOABUTATEINS.

20.  Wzmepenue KIIJ[ anekTpoaBUraTenbHON yCTaHOBKHU.

21.  OmnbITHI IO UCCIENOBAHMIO SIBJICHUS HIEKTPOMArHUTHON MHIYKIIMH: UCCIIEJOBAaHUE
M3MEHEHUH 3HaYeHMsI U HallpaBJIEHUs HHAYKIIMOHHOTO TOKA.

9 knacc

MexaHn4yeckue siBJI1CHHS.

Mexannueckoe aBmxeHne. MarepuanpHas Touka. Cuctema orcyera. OTHOCUTEIBHOCTD
MEXaHUYECKOrO [JBHKEHHs. PaBHOMepHOe mpsMonMHENHOEe nABMXKeHHEe. HepaBHoOMepHOe
npsIMOJIMHENHOe ABM>kKeHHe. CpenHsisi U MTHOBEHHas CKOPOCTb Teja IPU HEPABHOMEPHOM
JBUKECHUH.



Yckopenue. PaBHoyckopeHHOe npsiMonuHeitHoe 1BmkeHne. CBoOoaHoe nageHue. OnbIThI
lanunes.

PaBHOMepHOE ABMKEHUE 10 OKpyXHOCTH. [lepuon u yactora obOpamenus. Jluneinas u
yriioBas cKopocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHE.

[Tepssiit 3akoH HeroToHna. Bropoii 3akon HetoTona. Tpetuit 3akon Herotona. [lpunimn
CYMEPIIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHHs CKOJIBKEHHsI, CHUJla TPEHHS
MOKOS1, APYTHE BUIBI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSATOTEHUS. YCKOpEeHHE CBOOOJHOTO MaJCHMUS.
JBwxenue mianet Bokpyr Comnnina. [lepBas kocmudeckast ckopocTb. HeBecoMOCTh U ieperpy3KkH.

PaBHOBecue MarepuanbHOM Touku. AOCOIIOTHO TBEepAOeE Teo. PaBHOBecue TBep0ro Tena
C 3aKpEIUICHHOM OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. 3meHnenue umnyinbca. Mynbc cuiibl. 3aKOH COXpPaHEHUSI UMITYJIbCa.
PeaktuBHOE NBHKEHUE.

Mexannueckas pabota U MOIIHOCTh. PaGoTa cui TsxkecTH, ynpyroctu, TpeHus. Csssb
sHepruu U paboTel. [loTeHIMAaNbHAs SHEPrus Tejia, TMOJHSATOTO HaJ TIOBEPXHOCTBHIO 3EMIIH.
[ToTeHumanbHas 3Heprus cxkaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUU.

JdemoncTpanuu.

1. HabnroeHne MeXaHU4eCKOro JIBHKEHHS TeJla OTHOCUTENBHO Pa3HbIX TEJ OTCYETA.

2. CpaBHEHHE NYTEH M TPACKTOPUH JIBMXKEHHUS OJHOTO M TOTO K€ Tella OTHOCHUTEIHbHO
Pa3HBIX TEJ OTCYETA.

3. M3MepeHue CKOpOCTH U YCKOPEHHMS IPSIMOJIMHEUHOTO IBUKEHUS.

4. VccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JIBUXKEHUS.

5. Habmronenue ABMKEHUS Tella O OKPY>KHOCTH.

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

7. 3aBUCHUMOCTb YCKOPEHUS Tela OT MACChI TeJla U ACHCTBYIOIIEH Ha HETO CUJIBL.

8. HabmroneHnue paBeHCTBA CHII TPHU B3aUMOJICHCTBUH TETI.

9. M3MeHeHue Beca Tela PU YCKOPEHHOM JBUKEHUH.

10. [lepenaua nmnysnbca Ipy B3aUMOJEHCTBUH TEI.

11.  IIpeoOpa3zoBaHus 3HEPIHU MIPU B3aUMOJICHCTBUU TEII.

12. CoxpaHeHue UMITYJIbCA MPU HEYTIPYTOM B3aUMOJICHCTBUH.

13.  CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOAEHCTBUH.

14. Habnronenne peak THBHOTO JIBHYKEHHS.

15.  CoxpaHeHHe MEXaHMUYECKOW YHEPTUU MPH CBOOOIHOM MaJCHUH.

16. CoxpaHeHHME MEXaHUYECKON HHEpruy IMpu ABMKEHUU Tela MO JEHCTBUEM
PYKUHBL.

JlaGopaTopHbie padoThI M ONBITHI.

1. KoHcTpyupoBaHue TpakTa JUIsl pa3roHa W JalIbHEHIIEro PaBHOMEPHOTO JIBUKECHUS
HIapUKA WK TEJIEKKH.

2. OmpeneneHue cpeiHEd CKOPOCTH CKOJBXEHMsI Opycka WIM ABM)KEHMs IIapuKa II0
HAKJIOHHOM IJIOCKOCTH.

3. OmpeneneHure yCKOpPEHHMsl Tela IPU PABHOYCKOPEHHOM JABM)KEHMH MO HAKIOHHOM
MJIOCKOCTH.

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

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

6. HccnenoBanne 3aBUCHUMOCTH CHUJIBI TPEHUS CKOJIBKEHHUS OT CHIIBI HOPMalIbHOTO
JTaBJICHMUSL.



7. Onpenenenne ko3 duiinerTa TpeHUs! CKOIbKEHHUS.

8. OnpeneneHue KeCTKOCTU IPYKUHBI.

9. Onpenenenne pabOThl CHUIBI TPEHHUS TIPU PABHOMEPHOM JBMKEHHM Tela I10
TOPU30HTAIILHON ITOBEPXHOCTH.

10.  Omnpenenenue paboOThl CHIIBI YIIPYTOCTH MPU MOABEME IPy3a C HUCHOJIb30BAHUEM
HEMOABUKHOTO U TOJIBI’KHOTO OJIOKOB.
1. N3ydeHune 3aKkoHa COXpaHEHUs SHEPTUH.

Mexanuyeckue KoJ1e0aHUs U BOJTHBI.

KonebarenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKU KOJIEOAHUI: MEpPHO, 4acToTa,
aMIMTyna. MarematudecKuii M NpPYKUHHBIM  MasTHUKHU. IIpeBpamieHue »sHEprum mnpu
K0J1e0aTenbHOM JIBUKEHUU.

3aryxatomme konebanus. BoiHykeHHbIe Konebanus. Pe3onanc. MexaHHUeCKUe BOJIHBL.
CpolicTBa MexaHN4YeCKUX BOJIH. [IpononbHbIe U nonepedHbie BOJIHBIL. [JIMHA BOJIHBEI U CKOPOCTH
€€ pacipocTpaHeHus. MexaHn4eckue BOJIHbI B TBEP/IOM TeJIEe, CEHCMUYECKUE BOJTHBI.

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

JdemMoHcTpanuu.

1. HaGnronenue koneGaHMit Tes MO/ 1EHCTBUEM CHUJIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HaOnroneHue BeIHYX/I€HHBIX KOJeOaHUI 1 pe30HaHca.
Pacrnipoctpanenne npoJoabHBIX U TONEPEYHBIX BOJIH (Ha MOJIEIH).
HaOnroeHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKyCTHYECKHI1 pe30HaHC.

JlaGopaTopHbie padoThI M ONBITHI.

1. OmnpeneneHue 4acTOThl U EpHOa KOJIeOAaHUH MaTEMaTHUECKOTO MasiTHUKA.

2. OnpezneneHue 4acTOThl U Meproja KojaeOaHU NPYKHHHOTO MasiTHUKA

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

4. UccnenoBanue 3aBUCUMOCTH NE€pHOJA KOJIEOAHUN MPYKUHHOTO MasiTHUKAa OT MacChl

O

rpysa.
5. TlpoBepka HE3aBMCMMOCTH TEpHOJia KOJeOaHWIl rpy3a, MOJABEHIEHHOTO K HHUTH, OT

Macchl Tpy3a.

6. OnpIThl, JAEMOHCTPUPYIOIKME 3aBUCUMOCTh IepHoja KojeOaHuNl MNPYyKUHHOIO
MasiTHUKa OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. N3mepenue yCKOpEeHHsI CBOOOTHOTO A [CHUSI.

DJIEKTPOMATHUTHOE M0JIe ¥ YJIeKTPOMATHUTHBIE BOJIHBI.

DONeKTpOMarHuTHOE MoJie. DJIEKTPOMarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. llIkana s1eKkTpoMarHuTHBIX BOJH. Mcronb3oBaHue 3€KTPOMAarHUTHBIX BOJH ISl COTOBOM
CBSI3H.

DnekTpoMarHuTHas npupojaa cBera. CKopocTh cBeTa. BonHOBbIe cBOCTBa CBETA.

JdeMoHcTpanuu.

1. CBolicTBa 371€KTPOMAarHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

JlaGopaTropHblie padoThI M ONBITHI.

W3yueHme CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0O MOOMIIBHOTO TenedoHa.

CaeToBbl€ sIBJICHHS.

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

[Ipenomiienue cBeta. 3akoH NpenomiieHus ceera. [loHoe BHYTpeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOAX.

Jluaza. Xon mydedt B nmH3e. OnTHueckas cuctema (oToammapaTa, MHUKpPOCKONA H
Teneckormna. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1anbHO30PKOCTb.



Pasnoxxenue Genoro cera B ciekTp. OnbiTel HptoToHA. Cli0)KeHHE CTIEKTPATbHBIX I[BETOB.
Hucniepcus csera.

JdemoncTpanuu.

1. IIpsamonuHelHOEe pacIpOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

. I[NomydeHnne n300paxeHMiA B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cera.

OnTuyeckuii CBETOBO/I.

Xon tydeit B coOnparomiei JTuH3e.

Xox J1ydeil B paccenBarolle JIMH3E.

[Tomyuenue n300pakeHUii ¢ TOMOIIBIO JINH3.

9. Ilpunnun neictBus Goroarnmapara, MUKPOCKOIA U TEIECKOTIA.

10. Mopens riasa.

I1. Paznosxxenue Genoro ceeta B CIEKTP.

12.  Tlomyuyenue Oenoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

JlaGopaTopHble paGoThI U ONBITHI.

1. MccnenoBanre 3aBUCMMOCTH yTiia OTPaKEHUsI CBETOBOI'O JIy4a OT YIJIa MaCHHUS.

2. W3zyueHue XxapakTepUCTHK M300paXeHUs IIpeMETa B IJIOCKOM 3epKaJe.

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

4. TlomydeHnne n300paXKeHUH ¢ TTOMOIIBIO COOMPAIOIIEH JTMH3HI.

5. Omnpeneneane GOKYCHOTO PacCTOSHUS U ONTUYESCKOM CHITBI COOMPAOIIICH JIMH3HI.

6. OMBITHI MO PA3IOKEHHUIO OEIOT0 CBETa B CIIEKTP.

7. OnpITHl MO BOCHPUSATUIO I[BETA MPEIMETOB NPHU WX HAOIIOAEHHWU 4Yepe3 IBETOBBIC
(UITBTPBL.

KBantoBble siBJIeHUS.

OmneiTel Pezepdhopna u mnanerapuast mosens aromMa. Mojenb atoma bopa. Mcniyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PamnoakTtuBHOCTh. Anbda-, O6era- u ramma-usznydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnas momens aromHoro sigapa. M3oromsl. PaanoaxtuBHble mpeBpainenus. Ilepuop
MoJIypacnaaa aTOMHBIX sIJIep.

SnepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsiI0BOT0 M MAaCCOBOT'O YHMCEI. DHEPTUsl CBA3U
aTOMHBIX si7ep. CBsA3b Macchl U 3HEpruu. Peakiuu cuHtes3a u aenenus saep. crouHnku sHeprun
Connua u 3Be3.

AnepHas sHepreTuka. JleiicTBUA paguOAKTUBHBIX U31yYE€HUN HA KUBBIE OPraHU3MBbI.

JdemMoHcTpanuu.

1. CrekTpbl U3Ty4EHHUs U TOTJIONICHUSI.

CrexTpbl pa3IMYHbIX I'a30B.

CrnexTp BomopoJa.

Habmronenue tpekos B kamepe BusbcoHa.

Pabora cueTyrika HOHU3UPYIOMINUX U3TYyISHHH.

. Perucrpanus uzinydeHus: IpupoOIHbIX MUHEPAJIOB U MPOTYKTOB.

JlaﬁopaTopm,le PadoThI M ONBITHI.

1. HabGumroneHre CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3IYUEHHUSL.

2. UccnenoBanue TPEKOB: M3MEPEHHE HSHEPTUM YACTHUIIBI 1O TOPMO3HOMY MyTH (IO
¢dororpadusm).

3. 3mepeHue paauoakTHBHOTO GOHA.

IToBTOpHTE/IBLHO-0000 IO MOLYIb.

[ToBTOpUTENBbHO-0000IAIOMINKA  MOAYAh MpEeAHA3HAUYEeH [ CHCTeMaTH3alud |
00001IeHNsT TPEMETHOTO COJIEPXKAHMSI M OTIBITA IATEIIEHOCTH, TPUOOPETEHHOTO TIPU U3YUEHHH
BCero Kypca (pu3uku, a Takxke sl MOArOTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMEHY I10
¢du3uke 15 00yJaroUIXCsl, BRIOPABIINX STOT Y4eOHBINA PEAMET.
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[Ipy wW3yyeHMHM JAHHOTO MOJYJS PpEANM3yITCS U CHCTEMAaTU3HPYIOTCS  BH/IBI
NESTEIbHOCTH, Ha OCHOBE KOTOPHIX oOecredymBaeTcs JOCTIKEHUE TIPEIMETHBIX H
METaNnpeIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHHUs, (HOpMHUpYETCS eCTeCTBEHHO-HAay4dHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICJIOBAHHS SBJICHHA NPUPOIBI U TEXHHKH,
OBJIaJICHNE YMEHUSIMU OOBSICHITH (pU3MUecKUe BIECHUS, IPUMEHSS MOTydeHHbIC 3HAHUS, pelIaTh
3a/1a4y¥, B TOM YUCJIC KaYEeCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIMIHMATBEHO EATENBHOCTHBIN XapaKTep JaHHOTO MOJYJIS peaanu3yeTcs 3a CUeT TOoro,
9TO 00YYaOIINECs BHIMTOTHSIOT 3aaHMs], B KOTOPBIX UM TIPeIaracTcsi:

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

MCIIOJIb30BaTh HAay4YHbIE METOJbI UCCIEIOBAaHUS (PU3NUYECKUX SBJICHUHN, B TOM UYUCIE IS
MIPOBEPKHU THITOTE3 U TOTYICHHS TEOPETUICCKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HaN0OJIee BAKHBIX JOCTUKEHUI COBPEMEHHBIX TEXHOJIOTHA,
HaIpUMep, MPAKTUIECKOTO MCIIOIh30BAHUS Pa3IMUHBIX HCTOYHUKOB YHEPTHH HA OCHOBE 3aKOHA
MPEBpaIIeHHs] U COXPAaHEHHsSI BCEX U3BECTHBIX BUIOB SHEPTHUU.

Kaxxnas 3 TeM JaHHOTO MOAYJISI BKJIFOYAET IKCIIEPUMEHTAIbHOE UCCIIEJOBAHHE
obobmaromero xapakrepa. Moaynb 3aBepiiaeTcs MpoBeISHUEM TUarHOCTUIECKON U OLIEHOYHOM
paboTHI 32 KypC OCHOBHOT'O 00IIIET0 00pa30BaHuUs.

2. Ilnanupyembie pe3yabTaThbl OCBOCHUS Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIE:

B pesymbrare u3ydeHwss (U3MKKM HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Y
oOyuarorerocst 0yayT chopMHUpPOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YNIbTaThl B YACTH:

IIaTpuoTHYECKOr0 BOCTIMTAHUS:

MPOSIBIIEHUE UHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (hU3nyecKoit
HayKH;

[IEHHOCTHOE OTHOIIIEHUE K TOCTHKEHUSM POCCUNCKUX YUECHBIX-(DU3HKOB.

I'pakaaHCKOro U IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B O0CYXJACHUU OOIIECTBEHHO-3HAYMMBIX M 3THYECKUX
npo0JeM, CBI3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM TOCTHKECHUN (PU3UKH;

OCO3HaHHE BaKHOCTU MOPAIbHO-3TUYECKUX MPUHITUIIOB B JEATEIBHOCTH YYEHOTO.

ICTETHYECKOT0 BOCTIUTAHUS

BOCIPUATHE ICTETUUECKUX KayecTB (PU3NYECKOW HAYKH: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOroCcT, TOYHOCTH, JIAKOHUYIHOCTH.

ILleHHOCTH HAYYHOT 0 MO3HAHUS:

OCO3HaHWE IEHHOCTH (PM3MUYECKON HAayKU KaK MOIIHOTO WHCTPYMEHTA TO3HAHHS MUPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BaKHEHIIIEH COCTABIAIONIEH KYJIbTYPHI;

pa3BHUTHE HAYYHOU JTFO003HATETLHOCTH, HHTEPECA K HCCIIEI0BATEIBCKOU I TEIIEHOCTH.

®opMHUpPOBaHUS KYJbTYPbI 310POBbSI U SMOLMOHAJIBHOI0 0JIArONOTYYHs:

OCO3HaHWE IICHHOCTH Oe30macHoro oOpa3a JKM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BaXKHOCTHU MIPaBUJI O€30MaCHOTO MOBECHUS Ha TPAHCIIOPTE, HA JI0POTax, C AIMEKTPUUECKUM
" TCIIJIOBBIM OGOpyZ[OBaHI/IeM B IOMAIIHUX YCIIOBHUAX;

c(OpMUPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY M TaKOTO
JKe TIpaBa y JIpyroro 4eyioBeka.

TpynoBoro BocnuTaHusi:

aKTUBHOE y4acTHE B PELICHUH MPAKTHYECKHX 33/1a4 (B paMKaX ceMbH, 00pa30BaTeIbHOM
OpTaHW3aIlK, HACEJICHHOrO0 ITYHKTa, POJHOTO Kpas) TEXHOJOTUYECKOW W  COIUATbHON
HANPaBIEHHOCTH, TPEOYIOMIUX B TOM YKcie U (GU3NUYECKUX 3HAHUM;

WHTEPEC K MPAKTUIECKOMY H3yUeHUIO podeccuii, CBI3aHHBIX C (PUIUKOM.

IKOJIOTMYECKOT0 BOCTIUTAHMS:

OpHEHTAIsl Ha TpUMEHEHHe (U3NYECKHX 3HAHWHM JUIS pemeHus 3axad B o0JacTu
OKpYKarollel Cpelibl, MIIaHUPOBAHUS MOCTYMKOB M OLIEHKH WX BO3MOXKHBIX MOCJIEICTBUN s
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OKPYKaroIIeH CpeJIbl;

OCO3HaHUeE TII00aTHHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MMyTeH MX perieHus.

AzanTanum K MEHSIIOIIUMCH YCJIOBHSAM COIMAILHON M MPUPOIHOM Cpeabl:

MOTPEOHOCTh BO B3aWMOJCHCTBUM TIPYU BBITIOJHEHUH WCCICIOBAHUNA M TPOCKTOB
(bU3HYECKOM HANIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHX;

MOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHICCKYIO e TEIIbHOCTH;

MOTPEeOHOCTh, B (DOPMUPOBAHHWK HOBBIX 3HAHHWMA, B TOM 4YHcClie (OPMYJIHPOBATH HJICH,
MOHSITHSI, TUITIOTE3bI O (PU3HUYECKUX OOBEKTAX U SIBICHUSX;

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

TUTAHHPOBAHHUE CBOETO PA3BUTHS B MPUOOPETCHHH HOBBIX (DM3UUYECKUX 3HAHMIA,

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

OIICHKa CBOMX JCHCTBHM C YYETOM BIIMSHHMS Ha OKPYXAIOIIYIO CpeAy, BO3MOXKHBIX
ri100aJbHBIX MTOCICACTBHIMA.

MeTanpeamMeTHbie:

Osnadenue yHUBEPCAIbHLIMU YUEOHBIMU NOZHACAMESIbHBIMU OCUCMBUAMU:

basosvie noeuueckue oeticmeus:

BBISIBJISITH M XapaKTEPU30BaTh CYIIIECTBCHHBIE TIPU3HAKU OOHEKTOB (SIBIICHUH );

YCTaHABIIMBATh CYIISCTBEHHBIA MPU3HAK KJIacCU(UKAIIMHM, OCHOBAHUS JIIsI 0000IIEHUS 1
CpaBHCHHS,

BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBaeMbIX (aKkTax, JAHHBIX H
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UIESCKUM SIBIICHUSIM;

BBISIBJISTh TNPUYMHHO-CIICACTBCHHBIC CBSI3W NPH HU3YYeHHUU (GU3HYECKUX SBJICHUH W
MPOIIECCOB, TPOBOAWTH BBIBOJBI C HCIOJB30BAHHEM JCHYKTUBHBIX W  HHIYKTUBHBIX
YMO3aKJTFOUCHHH, BBIIBUTATh TUITOTE3bI O B3aUMOCBS3X (DU3NYCCKUX BEIINYHH,

CaMOCTOSITENTLHO BHIOMpPATh Croco0 pemieHust yueOHo! (u3ndeckoit 3amauun (cpaBHEHUE
HECKOJIBKUX BapUAHTOB PEIICHUs, BHIOOp HauOoyee MOIXOJAIICTO ¢ YUYETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHUER).

Basoevie uccneoosamenvckue oeticmeusi:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEICKUN HHCTPYMEHT TTO3HAHWS;

MPOBOJMTH 1O CAMOCTOSATEIBHO COCTABJIICHHOMY IIJIaHY OIBIT, HECIOXHBIA (PU3NUCCKHI
IKCIIEPUMEHT, HEOOIBIIIOE HUCCIICIOBAHUE (PUBUUECKOTO SIBIICHUS,

OLICHWBAaTh Ha NMPHUMEHHMOCTh M JOCTOBEPHOCTH HH(POPMAIUIO, TOJYYCHHYIO B XOJIE
WCCJICTOBAHMSI MITH DKCTICPUMEHTA;

CaMOCTOSITENILHO (POPMYJIMPOBATH OOOOIICHHS M BBIBOBI IO Pe3yjIbTaTaM IMPOBEICHHOIO
HaOJII0IE€HUS, OIIBITA, HCCACAOBAHMS;

MPOTHO3MPOBATh BO3MOXKHOE JalIbHEHINEe pa3BUTHE (PU3UYECKUX IPOIIECCOB, a TAKKE
BBIJIBUTATh TIPEIIONIOKEHUST 00 MX Pa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma ¢ ungopmayueui:

MPUMEHSITh PA3JIMYHBIE METOMBI, MHCTPYMEHTBHI W 3alpoChl MPHU TOUCKE U OTOOpE
uHGOPMAIIMK WK JAaHHBIX ¢ YUETOM IMPEII0KEHHON yueOHOM (hU3MUeCKOH 3a1auu;

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

CaMOCTOSITENILHO BBIOMpATh ONTHMAJbHYIO (HOpMYy TMpencTaBIeHUs WHPOpPMALUU U
WUTIOCTPUPOBATH pelllaeMble 3a7aud HECIOKHBIMUA CXEMaMH, JHarpaMMaMH, HHOW rpadukoi u
UX KOMOMHAIIMSIMH.

OBiajieHne YHUBEPCAJIbHBIMH YU4€OHBIMH KOMMYHHUKATHBHBIMH J1€HCTBUSIMU

Obwenue:

B X07Ie 00CYXX/IeHUs Y4eOHOT0 MaTepHala, pe3yJibTaToB Ja0OPaTOPHBIX PadOT U MPOESKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMbI M BBICKA3bIBATh WJICH, HAICJICHHBIC HA
pelleHre 3a1a9u 1 ToJIJepKaHKie 0J1aroKenaTeIbHOCTH OOIIECHUS;

COMOCTABJIATh CBOM CYXACHHS C CYXICHUSMH JPYyrUX YyYaCTHHKOB JUAJIOTA,
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0o0HapyXUBaTh pa3Inyle U CXOJCTBO MO3UIUI;

BBIPAXXATh CBOIO TOUKY 3PEHHUSI B YCTHBIX M MUChbMEHHBIX TEKCTaX;

nyOJIMYHO  TPENCTaBISATh  pPe3yabTaThl  BBIMOJIHEHHOTO  (PU3MYECKOro  OIbITa
(9KCTIEepUMEHTA, UCCIIEI0OBaHMS, IPOEKTA).

CoBMecTHas 1eATeNbHOCTh (COTPYAHUYECTBO):

MMOHUMATh W UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW W WHIUBHIYALHOW pabOThI TIpH
pelIeHnr KOHKPETHON (hU3NUYECcKoil mpoOIeMbl;

MPUHUMATh 1€JIM COBMECTHOW JIESTEIHHOCTH, OpPraHW30BBIBATH JIEUCTBHUS 10 €€
JOCTHKEHUIO: paclpellesiTh POiu, 00CYKIaTh MPOILIECCHl U Pe3yIbTaThl COBMECTHON padOTHI,
000011aTh MHEHHUSI HECKOJIBKUX YETOBEK;

BBITIOJHATH CBOIO 4acTh pPalOTHI, JOCTUTas KAa4eCTBEHHOTO pe3ylbTaTra IO CBOEMY
HaIPaBJICHUIO U KOOPJAUHUPYS CBOU JACUCTBUS C APYTUMH WICHAMU KOMaH/bL;

OILIEHHUBATh KAY€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
c(hOPMYIIMPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUSI.

OBiajeHne YHMBePCAJIbHBIMH YUYeOHBIMH PeryJsiTUBHBIMU JeficTBUSIMM:

Camoopeanuszayusi:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYalMsX, TPEOYIOUINX AJsl pelIeHUs
bu3nUecKux 3HaAHUH;

OPUEHTHPOBATHCS B Pa3NUYHBIX MOAXOAAX MPHUHATHS pElIeHUH (MHIUBUIYaIbHOE,
NPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUIN TPYIIOi);

CaMOCTOSITENIFHO COCTaBIISITh aJITOPUTM pelIeHdus (PU3NYECKOW 3aJaud WM IUTaHa
UCCIIEIOBAaHMSI C Y4YETOM HMEIOIIUXCS PECYpcOB M COOCTBEHHBIX  BO3MOKHOCTEM,
apryMEeHTHUPOBATH MpeajiaraéMble BApUAHTHI PELICHUH;

MIPOBOIMTH BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmponw:

JIaBaTh OIIEHKY CUTYyAIlMHU U MpeJjIaraTh IiaH ee U3MEHEHUS;

OOBSCHATH MPUUMHBI JOCTHKEHHUS (HEJOCTUKEHHSI) Pe3ylIbTaToOB JeSATeNbHOCTH, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBBI B JEATEIHHOCTH (B TOM YHCIE B XOJ BBIOJHEHUS (PUINYECKOTO
WCCJICJIOBAHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MCHHBIIUXCS CUTYAIlHM,
YCTaHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3YJbTAaTa LEIH U YCIOBUSM.

OMOUMOHAIbHBIN UHTEIJIEKT:

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

[TpunsiTHE CEOS M IPYTHX:

MpHU3HABaTh CBOE IMpaBO Ha OMMOKY MpU pemeHuu GU3NYECKUX 3a7ad WIH B
YTBEPXKJICHHUSIX Ha HAYYHBIE TEMBI M TAKOE K€ MPaBO APYroro.

IIpenmerHbie:

7 KJIACC

[IpenMeTHbIe pe3ynbTaThl HA 0230BOM YPOBHE JOJKHBI OTPa)KaTh CPOPMUPOBAHHOCTH Y
YYAIIUXCA YMEHUN:

UCIIONIb30BaTh MOHSATHUA: (PHU3UYECKHME M XUMHYECKHE sBIEHUS, HaOII0JeHHE,
OKCIIEPUMEHT, MOJIeITh, THIIOTE3a, SAMHULIBI (PU3UMYECKUX BEIIMUWH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSTHUSI ~ BellecTBa (TBEplIoe, JKHUIKOE, Ta3000pa3HOe), MEXaHUYECKOe JBI)KEHHE
(paBHOMEpPHOE, HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TPaeKTOpHUs, PaBHOACWUCTBYIOIIAs CHJI,
nedopmarnus (ynpyrasi, iaacTHUecKas), HeBECOMOCTb, COOOIIAIONINECS COCY/IbI;

pasnuyath sBieHUs (IudQy3us, TEIIOBOE TBUKEHUE YACTHIl BEIIECTBA, PABHOMEPHOE
NBUKEHHE, HEpaBHOMEPHOE JIBUKEHHE, HHEPIUS, B3aUMOJICHCTBUE TN, PABHOBECUE TBEPABIX TEI
C 3aKpeIJICHHOM OCBIO BpallleHHUs], TIepeiayua 1aBJICHUS TBEPIbIMU T€IaMU, )KUJIKOCTSIMHU U Fa3aMH,
aTMoc(epHoe AaBlieHre, JIaBaHUE TeJ, MPEeBpaLIeHIS MEXaHUUYECKON SHEPTUH) 10 OMUCAHUIO UX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, JICMOHCTPUPYIONINX TaHHOE (PU3UUECKOe SBIICHICE,
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pacrno3HaBaTh IPOSBICHHE N3YUYEHHBIX (PU3NUECKUX SABICHUH B OKPY>KAIOILIEM MUPE, B TOM
yuclie GU3NIEeCKUe IBICHUS B IPUPO/IE: IPUMEPHI IBIKEHUS C Pa3TMIHBIMUI CKOPOCTSIMH B )KHUBOM
U HEeXKUBOU MpHUpPOJE, NEeUCTBUE CUIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSIHHE aTMOC(HEpPHOro
JIaBJICHUsI Ha )KMBOW OpPraHu3M, IJIaBaHUE PbIO, pblYard B TEJE YeJIOBEKa, IPU ITOM IEPEBOIUTH
MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIIESATH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (PU3MUECKHUX
SIBIICHUI;

ONKCHIBATh M3yYEHHBIE CBOMCTBA Tel U (hU3HUECKUE SBICHHS, HUCIONB3Ys (U3HUECKUe
BEJIMYHMHEI (Macca, 00beM, TNTIOTHOCTH BEIIECTBA, BPEMSI, ITYyTh, CKOPOCTh, CPEHSS CKOPOCTh, CHJIa
YIPYTOCTH, CHJIA TSHKECTH, BEC TeNa, CHIIa TPEHUs, aBjeHue (TBEpIoro Tena, >KUJIKOCTH, ra3a),
BBITAJIKMBAIOIAsl CHJIa, MeXaHW4eckas padoTa, MOILIHOCTb, IUIEYO CHIIBI, MOMEHT CHIIBIL,
K02 UIIMEHT MOJIE3HOT0 JEHCTBUS MEXaHU3MOB, KWHETUYECKasl ¥ TOTeHIIUaIbHas SHEPTHUs ), IpU
OTMCAHUU TIPABUIILHO TPAKTOBATH PU3NICCKUIN CMBICIT HCIIOIh3YEMbIX BEJTUYHH, KX 0003HAUCHUS
U eIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJIUTH (POPMYIBI, CBA3BIBAIOIINE AAHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTUMH BEITUYMHAMHU, CTPOUTH TPaPUKH M3YyYECHHBIX 3aBUCHUMOCTEH (PH3UUEeCcKHX
BEJIMYHWH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NUECKUE SIBICHUS M MPOIECCHI, UCIIONIb3YS MpaBHiia
CJIOKeHUs CuI (BAOJb OJHOM MpsSMOii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIO
paBHOBecus pbruara (6710ka), "30710TO€ MpaBUiIO" MEXaHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOM
SHEPruu, IMpPU OSTOM JaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHa U 3allUChIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3MUECKHE SIBICHHUS, TPOLIECCHl U CBOMCTBA T€J, B TOM YKCJE U B KOHTEKCTE
CUTYaI} MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIISITh IPUUYUHHO-CIICJICTBEHHBIE CBSI3H,
CTpOUTH 00BsiICHEHHE U3 | - 2 TOTHYECKUX IIaroB C MCIOIb30BaHNEM | - 2 U3yUYEHHBIX CBOWCTBA
(bUBHYECKUX SIBICHUN, PU3NICCKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;

pemiate pacueTHble 3amaud B 1 - 2 nelCTBUSA, HMCHOJB3YysS 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H 3alMCHIBATh KPATKOE
yCIIOBUE, MOJCTABIATh (PU3MUECKHE BETUYMHBI B (OPMYJIBI M MPOBOJIUTH PACUYETHI, HAXOAUTH
CIpaBOYHBIC JaHHBIE, HEOOXOMUMBIE Ui peIIeHUs 3aqad, OIEHWBATh PEATHMCTUYHOCTD
MOJTy4eHHOU (PU3NUeCKON BETHUNHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh TIPU TOMOIIH (PU3HIECKUX METOJIOB, B
OMMCAHUU HCCIIEJIOBAHMS BBIACISATH MPOBEPSEMOE MPEAINoNoKeHue (TUMOoTe3y), pa3audarh U
WHTEPIPETUPOBATh TOJYYCHHBIA PE3yNbTaT, HAXOAUTh OIIMOKM B XOJ€ ONBITA, MPOBOJIUTH
BBIBO/JIBI 110 €T0 Pe3yNbTaTaM;

MIPOBOMTH OTBITHI 11O HAOIOACHUIO (DU3UYECKUX SIBJICHUN WIH (DU3HYECKUX CBOWCTB TEII:
dbopMynupoBaTh MpOBEpsieMble MPEANONIOKEHUs, COOMPATh YCTAaHOBKY W3 TMPEIIOKEHHOTO
000pyI0BaHUsl, 3aMMCHIBATH XOJI OMBITa H (POPMYITHPOBATH BHIBOIBL;

BBITIONHATE MPsIMbIE U3MEPEHUsl PAcCTOSHUSA, BPEMEHH, Macchl Teia, 00bema, CUJIbl U
TEMIEPATYPHI C UCIIOJIb30BAHUEM aHAJIOTOBBIX W IMU(PPOBBIX MPHOOPOB, 3aNUCHIBATH MTOKA3AHUS
npuOOPOB C YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

MPOBOJIUTH HCCIEOBAaHUE 3aBHCHUMOCTH OJHOU (PU3NYECKON BETUYMHBI OT IPYro ¢
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHH (3aBUCHMOCTH IyTH PaBHOMEPHO JBHIKYILIETroCs Teia OT
BPEMCHH [[BIDKCHHS Tella, CHUJIBI TPEHHUS CKOJBKCHHS OT Beca Teja, KadecTBa oO0paboTKu
MOBEPXHOCTEH TelT U HE3aBHUCUMOCTH CHJIBI TPEHUS OT IUIOMIAAN CONPUKOCHOBEHUS Tell, CHUJIIbI
YIPYTOCTH OT YJIMHEHUS TIPYKUHBI, BRITATKHBAIOIICH CHITBI OT 00beMa MOTPYKEHHOM YaCcTH Telia
U OT TUIOTHOCTHU YKHAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tela, OT TTyOMHBI, HA KOTOPYIO
HIOTPY’KEHO TeJOo, YCIOBUH IJIaBaHUA Tell, YCIOBUN paBHOBECHS pbluara 1 OJIOKOB, y4acTBOBATh B
IUTAHUPOBAHUH Y4eOHOTO HCCIE0BaHUs, COOMPATh YCTAHOBKY U BHITIOJIHSATH U3MEPEHUS, CIEAYs
NPEUIOKEHHOMY TUTaHy, (UKCHPOBATh Pe3yJibTaThl MOJYYCHHOW 3aBHCUMOCTH (PH3HUUECKUX
BEJIMYMH B BHJE NPEUIOKEHHBIX TaOMUI U TpaduKOB, MPOBOIUTH BBIBOABI IO pe3ylbTaTaM
UCCIIEIOBAHMSI;

MPOBOAUTh KOCBEHHbIE M3MEpEeHHs] (U3NYECKUX BEJIWYUH (IUIOTHOCTH BEIIECTBA
KUJKOCTH U TBEPAOIO Tela, CUJIAa TPEHUS CKOJIbXEHHS, JaBICHHE BO31yXa, BBITAJIKHUBAIOILIAS
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cuiia, JIEHCTBYIOIIas Ha MOTPYKEHHOE B KHUJKOCTh TeNO, KOA(PHUIMEHT MOJIE3HOTO AeHCTBUA
IPOCTBIX MEXaHW3MOB), CJIENys IMPENJOKEHHOW WHCTPYKIMM: NpPHU BBINOJIHEHUU WU3MEpPEHUM
cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHHUE UCKOMOM BEJINUMHBI,

coOmogaTh TpaBWiIa TEXHUKA Oe30macHOCTH npu  pabore ¢ 1mabopaTOpHBIM
000pyZI0BaHUEM;

HUMETh MPEACTaBICHUE O MPUHLUIIAX ACUCTBUS NMPUOOPOB U TEXHUUECKUX YCTPOWCTB:
BECBl, TEPMOMETpP, JUHAMOMETp, COOOIIAIONIIMECS COCYAbl, OapOMeTp, pblyar, MOABHKHBIA U
HEIOJIBUYKHBIN OJIOK, HAKJIIOHHAs TUIOCKOCTb;

XapaKTepu30BaTh MPUHLHUIIBI EHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C MHCIIOJIb30BAaHMEM HUX OMNMCAHMS (B TOM YHCIE: MOAIIMIHHUKH, YCTPOMCTBO BOJOIPOBOAA,
THJIPABINYECKUN TIpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMEeTp), UCHOIb3Ys
3HaHUST O CBOWCTBax (U3MYECKUX SIBICHUH U HEoOXoAuMble (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

NPUBOANTH TpPHUMEPHl (HAXOMUTh HMH(POPMAIMIO O TpUMEpax) MPAKTHYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HU Ui obecnedyeHus: 6e30IacHOCTH
npu oOpaiieHuu ¢ npuOopaMu M TEXHUYECKMMHU YCTPOWMCTBAMH, COXPAaHEHUs 3/10pOBbI U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKpY Karollel cpeie;

OCYIIECTBIISITH OTOOpP MCTOYHHKOB HH(popManmu B IHTepHETE B COOTBETCTBHU C
3aJaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOINXCSI 3HAHUH U IIyTEM CpPaBHEHM S pa3IMUHbIX
UCTOYHUKOB BBLICTATh MH(DOPMAIIUIO, KOTOPask SIBISETCS NMPOTHBOPEYMBOW MIIM MOXET OBbITH
HEJI0CTOBEPHOM;

WCTOJIB30BATh TPH BHIMOJHEHUH Y4YeOHBIX 3aJlaHHi HAYYHO-TIOMYJSAPHYIO JINTEPATypy
(GU3MYeCKOro CcoJepXaHMs, CIpaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BlaaeTh
npreMaMHi KOHCHEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HH(OpPMAIMM W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;

co3llaBaTh COOCTBEHHBIE KpAaTKHWE NMHUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2 - 3
UCTOYHUKOB HH(pOpMalMM, B TOM 4HcI€ MYOJMYHO NPOBOIUTH KPAaTKUE COOOIIEHHUS O
pe3yibTaTax HpPOEKTOB MM YYEOHBIX HCCIEAOBAaHMM, IPHU 3TOM TIPaMOTHO HCIOJIb30BAThH
U3y4eHHBIN MOHATUHHBIN annapart Kypca (pU3MKH, COPOBOXKIATh BBICTYIICHHE ITPE3EHTALNEH;

P BBITIOJTHEHUU Y4YEOHBIX MPOEKTOB M HMCCIEIOBAHUN paclpenensiTe 00sS3aHHOCTH B
rpymnIe B COOTBETCTBHHU C IIOCTaBJIEHHBIMU 3aJJauaMH, CJICAUTh 32 BBIIIOJHEHHUEM IIJ1aHa JEHCTBUH,
OLICHUBATh COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYIIBI, BHICTPaUBAaTh KOMMYHHKATHBHOE
B3aMMO/ICHCTBHE, YUUTHIBAsE MHEHHE OKPYKAIOLIHX.

8 KJIACC

IIpenmeTHble pe3ynbTaThl HA 6a30BOM YpOBHE AOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD y
YYAIIUXCA YMEHUN:

UCIOJIb30BaTh TOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHME aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAILTHUECKUE U aMOp(HBIE Tella, HACHIIICHHBIH
U HEHACBIIIEHHBIH Map, BIAKHOCTb BO3AyXa, TeMIEpaTypa, BHYTPEHHssS SHEPIus, TEIIOBOU
JBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, 3JIEKTPUYECKOE I10Jie, MPOBOJHUKH U
JUBJIEKTPUKHU, TIOCTOSHHBIN 3JEKTPUYECKUN TOK, MATHUTHOE I10JIE;

pa3nuuath sBIEHUS (TEIJIOBOE pACIIMPEHHE WU C)XKaThe, TeIUlonepeaayda, TEIIOBOE
paBHOBECHE, CMauMBaHUE, KalWUIApHbIE SBIEHUS, HCIApeHUEe, KOHJEHCalus, IUIaBJIEHUE,
KpucTaJu3anus (OTBEpJEBaHUE), KUIIEHUE, TeIuionepenadya (TemIonpoOBOAHOCTb, KOHBEKIIMS,
U3JIy4YEHUeE), JIeKTpU3alMs Tell, B3auMOJEHCTBHE 3apsiioB, NEHCTBUSA 3JIEKTPHUUECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBHE MATHUTOB, IEHCTBUE MAarHUTHOT'O 110JI1 HAa IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAasi MHAYKIMS) MO OMMCAHUIO UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3UIECKOE SBICHHE;

pacro3HaBaTh NPOSIBICHHE U3YYEHHBIX (PU3NYECKUX SBJICHUH B OKPYKAIOLEM MHUPE, B TOM
yrcie GU3nYecKue sIBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KAlUJUIPHBIC SIBICHUS B
IpUpoie, KpUCTaUIbl B Ipupoje, nznydenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUe POCHI, TyMaHa, MHEs, CHETa, JJIEKTPHUYECKHE SIBICHHS B aTMOc(hepe, dIeKTPHIECTBO
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JKUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMid, Japeld MOIICOB, POJb MArHUTHOTO TOJS JUIs
KU3HU Ha 3emiie, TIOJSIPHOE CHSIHHE, TIPH STOM MEPEBOANTH MPAKTUICCKYIO 33/1ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWMCTBA (IPU3HAKHM) (PU3NYECKUX SBIICHUM;

OIMHMCHIBATh M3yYEHHBIC CBOWCTBA TeN W (HM3MUECKUE SBIICHUS, WUCIONB3Ys (DHU3HUECKUE
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHS YHEPIHsi, KOJIMYECTBO TEIUIOTHI, YAelbHas TeIIOEMKOCTb
BEIIECTBA, YJCNbHAs TEIIOTa IUIABJIICHUS, YAETbHAS TEIUIOTa MapooOpa3oBaHMs, YAelbHas
TEIUIOTa CropaHus TOMIMBA, KOA(D(PHUIMEHT TMONe3HOr0 MAEWCTBUS TEIUIOBOW MAIlWHBI,
OTHOCHUTEJNIbHAS BJIQXKHOCTb BO3/yXa, OJJICKTPUYECKUU 3apsiji, CHJIa TOKa, DJIEKTPUUECKOE
HaNpsDKEHUE, COMPOTHUBIICHHE NPOBOJHMKA, YyJEIbHOE COMPOTHUBIECHHE BelIecTBa, paboTa u
MOIITHOCTH JIEKTPUYECKOTO TOKA), MPU ONMUCAHWH MPABHILHO TPAKTOBATH (PUINYCCKUN CMBICI
UCIIOJIb3YEMBIX BETUYHMH, 0003HAUYCHUS U €UHUIIBI PU3NYECKUX BEIHUUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYHHY C JPYTUMHU BEIMYUHAMHU, CTPOUTH TpapuKu
W3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOWCTBA Tell, (PU3MUECKHE SIBICHUS U MPOIIECCHI, UCIIOB3Ysl OCHOBHEIC
MOJIO’KEHUS MOJIEKYISPHO-KMHETUYECKOM TEOPHH CTPOCHHS BEUIECTBa, MPUHIIUII CYNEePIIO3ULIUN
noJyie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH Oma yisi ydacTka IeTH,
3akoH J[xoyns-JleHia, 3aKk0OH cOXpaHEHUsS! YHEPTHH, NPH 3TOM yMEThb (POPMYIHPOBATH 3aKOH U
3alUCHIBaTh €r0 MaTEMaTUUECKOE BHIPAXKCHHUE;

OO0BACHATH U3UUYECKUE TPOIECCH U CBOMCTBA TEN, B TOM YHCJE U B KOHTEKCTE CUTYyallui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NMPUYUHHO-CIICJICTBEHHBIE CBS3U, CTPOUTH
oObsicHeHHe U3 1 - 2 JOrMuYecKWx MIaroB C HKCMOJb30BaHHEM | - 2 M3yUeHHBIX CBOMHCTBa
¢u3nUecKux SBICHUH, PU3NIECKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

pemiate pacueTHble 3amaud B 2 - 3 neHCTBUSA, HCHOJB3YyS 3aKOHBI U (HOPMYIIBI,
CBSI3BIBAOIIME (PU3MUYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIIOBUS 33]]a4H 3aIUChIBATh KPATKOE
YCIIOBUE, BBISBISATH HEAOCTATOK JAHHBIX JJIsS PELIECHUS 3a7aud, BEIOUPATh 3aKOHBI U (POPMYIIBL,
HEOOXOJUMBIC MJIsI €€ pelIeHUs, MPOBOAUTH PACUEThl U CpPaBHUBATH MOJYYEHHOE 3HAYEHUE
buznyecKoil BeMUYUHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTh IMPU MTOMOIIN (PU3NIECKUX METOJIOB,
UCIIONIBb3YSl OMHMCAHHWE HCCIEAOBAHMS, BBIICISITH IPOBEpsieMOEe MPEANOI0KEHHE, OLIEHUBAThH
MPaBUIILHOCTH MOPSJIKA MPOBEJCHUS UCCIEAOBAHUS, TIPOBOIUTH BBIBOJIBI;

MPOBOAUTD OIBITHI IO HAOMIOACHUIO (PU3NYECKUX SBICHUN UM (PU3NYECKUX CBOWUCTB TEI
(KanmWJUISIpHBIE SIBJICHUSA, 3aBUCUMOCTH JIABJICHHUS BO3JyXa OT €ro o0bema, TeMIIepaTyphl,
CKOPOCTH TIpollecca OCTBbIBaHWS M HarpeBaHUs MPU HU3JIYUYEHUH OT LBeTa MH3Iydarolen
(morynomaronieit) MOBEPXHOCTHU, CKOPOCTh HUCHAPEHUs BOJbI OT TEMIIEPAaTypbl KUIAKOCTH U
IUIONIA/IA €€ TOBEPXHOCTH, JJEKTPHU3AIUs Tel M B3aUMOJACUCTBHUE DJEKTPUUECKUX 3apsOB,
B3aUMOJICCTBUE TIOCTOSIHHBIX MAarHUTOB, BHU3YyaJM3allMsl MAarHUTHBIX TIOJIEW TOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOTO TOJISi Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOWCTBA  JJEKTPOJBUTATENST  MOCTOSHHOTO  TOKa):  (OpMynmHpoBaTh  TIpOBEpseMbIe
MPENOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pyI0BaHUs, OMMCHIBATH XO/T OTIBITA
1 (OPMYIUPOBATH BBIBOJIBI;

BBHITIOJHATH MpPSIMbIE M3MEPEHUS TeMIepaTyphbl, OTHOCUTEIHHOW BIAXKHOCTU BO3AYXa,
CWJIBI TOKA, HAMPSOKCHUS C MCIOJIh30BAHUEM aHAJOTOBBIX MPUOOPOB U JATYUKOB (DPU3UUECKHX
BEJIMYMH, CPAaBHUBATH PE3YIbTAThl U3MEPEHUI C YU€TOM 3a/1aHHOI a0CONIIOTHON MOTPEUTHOCTH;

MPOBOJIUTH HCCIEOBAaHUE 3aBHCHUMOCTH OJHOW (PU3NYECKON BETUYMHBI OT IPYro ¢
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCHMOCTh COTIPOTHUBIICHUS IPOBOIHUKA OT €0 JAJTUHBL,
MJIOIIAM TIOMEPEYHOr0 CEYEHHUS U YJIEIBbHOTO COMPOTHBIICHHUS BEIECTBA MPOBOJHUKA, CHUJIBI
TOKa, WAYIIET0 uepe3 MPOBOAHHMK, OT HANpsDKEHUsS Ha MPOBOJHHUKE, MCCIEIOBaHUE
MOCJIEIOBATEIBLHOTO U MapajuIeIbHOTO COEAMHEHUN TPOBOIHUKOB): IJIAHUPOBATH UCCIIEIOBAHUE,
coOupaTh yCTaHOBKY U BBITIOJHATh U3MEPEHUS, CIeAys MPEANOKEHHOMY IUIaHy, (PUKCUPOBAThH
pe3yNbTaThl TIONYYEHHOW 3aBUCHMOCTH B BHJE TaONHIl M TpadUKOB, MPOBOJUTH BBIBOJBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;
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IIPOBOJIUTh KOCBEHHbIE H3MepeHHs (U3NYECKUX BeIMUYMH (yAedabHas TEMJI0eMKOCTh
BEIIECTBA, CONPOTUBJIEHHE TNPOBOJHUKA, paboTa M MOIIHOCTb JJIEKTPUYECKOIO TOKA):
IUTAHUPOBaTh M3MEpPEHMsl, COOMPATh SKCHEPUMEHTAIbHYIO0 YCTAHOBKY, CIEIYs MpPEI0KEHHON
MHCTPYKLUH, U BBIYUCIIATh 3HAUYEHUE BETUUHUHBI;

coOnmogaTh MpaBWila TEXHUKH Oe3omacHocTH npu  pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C UCMOJIb30BaHUEM MX OMMCAHUS (B TOM UHMCIIE: CUCTEMA OTOIIEHUS JOMOB, TUTPOMETP, TapoBasi
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUHUK AIIEKTPUUECKOW SHEPrHH, 3JIEKTPOOCBETHTEIbHbIE
npuOOpbI, HarpeBaTeIbHbIE AJIEKTPONPUOOPHl (IIPUMEPHI), JIEKTPUUECKUE TNPEAOXPAHUTENH,
JIEKTPOMArHuT, S3JEKTPOJIBUTATENb IIOCTOSHHOIO TOKAa), MCIOJB3Ysl 3HAHHMS O CBOMCTBax
¢u3nUecKux sIBICHUH U HEOOXOIMMBIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUYECKHUE YCTPOICTBA M N3MEPUTENIbHbIE TPUOOPHI 110 CXeMaM
U CXEMAaTUYHBIM PHUCYHKaM (AKHUAKOCTHBIM TEPMOMETp, TEPMOC, INCUXPOMETP, TUTPOMETD,
JIBUTATeNlb BHYTPEHHEI0 CrOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl NEKTPHUECKUX
Heneil ¢ Mmocjae10BaTeNIbHBIM U NapajuIeIbHBIM COEIMHEHUEM 3JIEMEHTOB, paszinyasl yCIOBHbBIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX LIeTIEH;

NPUBOAUTH TpPHUMEPHl (HAXOMUTh HMH(POPMAIMIO O TpUMEpax) MPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HU Ui obecniedyeHus: 6e30MacHOCTH
npu obOpainieHuH ¢ NpuOoOpaMHM M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pPOBbsSl U
COOJIIOJICHHSI HOPM 3KOJIOT'MYECKOT 0 TIOBECHUS B OKpY Kartollel cpene;

OCYIIECTBIATH MOUCK MH(MOpMAIK (HrU3nIecKoro copepkanusi B MIHTepHETe, Ha OCHOBE
UMEIOIMXCs 3HAHUHN U ITyTeM CpaBHEHHS JONIOJIHUTENIbHBIX HCTOYHUKOB BBIIENATH HH(OPMAIIHIO,
KOTOpas SIBJISIETCSI IPOTUBOPEUMBOI HJIM MOKET ObITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJHEHUHM Y4YeOHBIX 3aJaHUi Hay4HO-IIOMYJIAPHYIO JINTEPATypy
(U3NIECKOTr0 CONEpKaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIaAETh
npreMaMM KOHCIEKTHpPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HMH(OpMAnUM W3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHbIE INHMCbMEHHBIE M KpaTKHWE YCTHbIE COOOIIEHUus, 00001mas
UH(POPMALIMIO U3 HECKOJIBKHX MCTOYHUKOB, B TOM YHCJE IMyOJHMYHO MPEICTABIATh PE3YIbTAThI
IIPOEKTHOM WJIM HCCIEN0BAaTEIbCKON JEATEIBHOCTH, INPU 3TOM T'PAMOTHO HCIIOJIB30BATh
U3y4EHHBIN MMOHATUHHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BHICTYILICHHE MTPE3CHTAIHECH;

IPU BBINOJHEHUU YYEOHBIX IPOEKTOB U HCCIENIOBaHMM (PU3MUECKUX MPOLECCOB
pacrpenensaTs 00S3aHHOCTH B TPYIIIE B COOTBETCTBHH C TIOCTABICHHBIMH 33J]auaMH, CIEAUTH 3a
BBINTOJIHEHUEM IUIaHa JAEHCTBUM M KOPPEKTHPOBATh €ro, OLIEHMBAaThb COOCTBEHHBIH BKJIAJ B
JeSTENIbHOCTD IPYIIIbI, BBICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMOAEHCTBHE, IPOSIBIISISI TOTOBHOCTD
pasperiatb KOH(IUKTHI.

9 KJIACC

IIpenmeTHble pe3ynbTaThl HA 6Ga30BOM YpOBHE AOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD y
YYAIIUXCA YMEHUN:

UCIOJIb30BaTh IOHATHSA: CUCTEMA OTCYETa, MaTepUalbHAas TOYKA, TPAECKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOTO JBHXKEHHA, nedopmanus (ynpyras, IiacTH4ecKkas), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3Kd, LEHTP TAKECTH, aOCOJIIOTHO
TBEP/OE TENO, LEHTP TSHKECTU TBEPAOIO Tejla, paBHOBECUE, MEXaHUUECKHE KOJIEOaHNs U BOJIHBI,
3BYK, HHQPA3BYK M YJIbTPa3BYK, SJIEKTPOMArHUTHHIE BOJIHBI, IIKaJIa IEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIbHO30PKOCTD, CIIEKTPBI UCITYCKAHHs U MOTJIOMIEHUs, adbda-, 6eTa- u
ramma-M3JIy4eHUs, U30TOIbI, IAEPHAs YHEPTeTHKA,;

pa3nuuath SIBIE€HHSA (pPaBHOMEPHOE M HEPABHOMEPHOE IMPSMOJMHEHHOE JIBUKEHUE,
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE IBUKEHUE, CBOOOJHOE Ma/IEHUE TeJl, PABHOMEPHOE JBH)KEHUE
[0 OKPY)KHOCTH, B3aMMOJEWCTBHUE TE€J, PEAKTHUBHOE [BHKEHHUE, KOJIEOATENbHOE JBH)KEHUE
(3aTyxarolye U BbIHYKIACHHbIE KOJIeOaHuUs), pe30HAHC, BOJTHOBOE JABHMKEHHE, OTPAXKEHUE 3BYKa,
NPSAMOJIMHEHHOE pPAcCIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIICHHE CBETa, IOJIHOE BHYTPEHHEE
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OTpa)K€HHE CBETa, Pa3JIOKEHHE OEJOoro cBeTa B CIEKTP M CI0XKEHUE CHEKTPAIbHBIX I[BETOB,
JUCIIEpCUsl CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEWUYATOro CIEKTpa
U3JIY4YEHHUs1) 10 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPHUPYIOLINX
TaHHOE (PU3HUECKOE SIBIICHUE;

pacrio3HaBaTh IPOSBICHUE U3YYEHHBIX (PU3NUECKUX SIBJICHUH B OKpYyKaroIieM MUpe (B TOM
yricie (QU3NYecKue SBICHUS B MPUPOJE: MPUIMBBI U OTIMBBI, JBMKeHHE MaHeT CoHEeYHOM
CHCTEMBI, PEAKTUBHOE JIBUKECHHE >KMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKUE BOJIHBI, IIyHAMH, 3XO0, [IBETA TEJI, ONTHUYECKHE SIBJICHUSI B IPUPO/IE,
Ouosornyeckoe JEHCTBHE BUIMMOIO, YJIbTPa(HUOIETOBOIO M PEHTTEHOBCKOTO W3JIy4eHHH,
€CTEeCTBEHHBIN PaJHOaKTUBHBIN (HOH, KOCMHUECKHUE JIYUH, PAIHOAKTUBHOE N3TyIEHUE TPUPOTHBIX
MHUHEpaJIOB, JeMCTBUE paJAMOAKTHUBHBIX W3IYyYEHHH Ha OpPraHM3M 4YeJOBEKa), IMpH 3TOM
NEPEBOJUTH MPAKTUUECKYIO 33/1a4y B Y4eOHYI0, BBICIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHM)
(bU3nUeCcKuX SBICHUIA;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN M (PU3UYECKUE SBICHHS, UCIIONb3YS (PU3UUECKUE
BEJIMYMHBI (CPEIHAS U MIHOBEHHAsi CKOPOCTh Tella IPU HEPAaBHOMEPHOM JIBMKEHUH, YCKOPEHHE,
nepeMelIeHHe, yTh, yIJI0Bas CKOPOCTh, CUjla TPEHUS, CUjla YIPYTOCTH, CHJIA TSYKECTH, YCKOPEHHE
CBOOOJHOIO TaJeHMs, BEC Tejla, MMIYJIbC Tela, MMITYJIbC CHJIBI, MEXaHWdeckas pabora U
MOIIIHOCTb, NOTEHIHAJIbHAS SHEPT U TeJla, HOIHATOr0 HaJl IOBEPXHOCTHIO 3€MIIH, TOTEHIMAIbHAS
SHEprus CXKaToM MpYXKHWHBI, KHHETHUYECKasi SHEPTHsl, MOJHAsi MEXaHWYeCKas SHEeprus, Nepuo u
yacToTa KojeOaHui, JUIMHA BOJIHBL, TPOMKOCTB 3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTelb
IPEJIOMIIEHUS CPEJIbl), IPU OMMCAHUH IPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOIB3YEMbIX
BEJINYHMH, 0003HAYCHHS U EAUHUIBI (PU3UUECKUX BEITHMYMH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIINE
JaHHYIO (DU3MUYECKYI0 BEIMYMHY C JAPYIMMH BEJIWYMHAMH, CTPOMTh Tpa(UKH H3y4eHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SBICHUS U MPOLECCH, UCMONb3Yys 3aKOH
COXpaHEHHMsI SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHMSI, MPUHIUI CYNEPIO3ULUN CHJI, TPUHLIUIT
oTHocuTenbHOCTH ["anunes, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHHs UMITYJIbCA, 3aKOHBI OTPaXEeHUs
U TIPEJOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsSJA0BOIO M MacCOBOTO 4YHCEN MPHU SAEPHBIX
peaKuusx, Mpu 3TOM GOPMYJIHPOBATh 3aKOH U 3aIMCHIBATh €0 MATEMaTHYECKOE BBIPA)KEHUE;

OOBSICHATH (PU3NUECKHE TPOIIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyalluit
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NMPUUMHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
0o0BbsicHEeHHEe U3 2 - 3 JIOrMYECKHMX LIaroB C HCIOJIb30BAHMEM 2 - 3 HM3YyYEHHBIX CBOHCTBa
(Gu3nUecKux sBICHUH, PU3NUYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pelarh pacyeTHbIE 3a1a4uM (ONUparoIIrecs Ha CUCTEMY U3 2 - 3 ypaBHEHHI), UCTIONb3Ys
3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIME (PU3MUECKUE BETUUMHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1aun
3aMMCBhIBaTh KPAaTKOE YCJOBHE, BBISBIIATH HEJOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOMPAThH
3aKOHBl M (OpPMyJbl, HEOOXOAWMBIE JJs pEIIeHUs, MPOBOAUTH pacueTsl M OLEHHUBATh
PEATMCTUYHOCTD MOTYYSCHHOTO 3HAUCHHS (PU3NUYECKON BETMUHHEI,

pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOYKHO PEIINUTh MPHU MOMOLIU (PU3UYECKHX METOJOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHMSI, BBIICISATH IPOBEPSIEMOE MPEANOIOKEHUE, OLIEHUBATH
IPaBUIBHOCTh MOPsIKA MPOBEIEHHUS HCCIIEAOBAaHUS, IMPOBOJUTH BBIBOABI, MHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;

IIPOBOJIUTH OMBITHI [10 HAOIIOJCHUIO (PU3NUECKUX SABJICHUN MM (PU3MUECKUX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHMsI PHEPrHM, 3aBUCHUMOCTh IEpHOJa
KoJIeOaHUH NPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U XKECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aAMIUTATY/IBI MaJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE PACIIPOCTPAHCHHUE CBETA, Pa3jiokeHHe 0erIoro
CBETa B CIEKTP, U3yUCHHUE CBOMCTB M300pa)KeHUs B IJIOCKOM 3e€pKajieé U CBOMCTB M300pa’KeHUs
npeaMera B coOuparomiei JInH3e, HaOIroIeH!e CIUIOMIHBIX U IMHEHYaThIX CIEKTPOB M3JIyUeHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOrO Habopa 000pyI0BaHUS, ONHMCHIBATh X0/
OTIBITA U €TO PE3YNbTAThl, POPMYIUPOBATH BHIBOJIBI,
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IPOBOJIUTH IPH HEOOXOAMMOCTH CEpUI0 NPSAMBIX HM3MEPEHMH, OIpenelnss cpeaHee
3HAUEHUE M3MEPSEMON BeTHMYUHEI ((POKYCHOE PacCTOSHUE COOMPAIOIIEH TMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPHUTEIIBHOTO MPUOopa);

MPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHUMOCTEH (PU3MUECKUX BEIMYHMH C HCIOJIb30BAaHHEM
OpSAMBIX HW3MEPEHUH (3aBUCHUMOCTh IYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBMKEHHM 0e3
HAuaJIbHOM CKOPOCTH, TMepHoAa KojeOaHWH MaTeMaTH4ecKoro MasiTHHKa OT JJIMHBI HUTH,
3aBHCUMOCTH yIJla OTPa)K€HHs CBETa OT yIJa MaJeHMs U yria IpeIoMIICHHUs OT yrila HajeHus):
IUTAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITETIHHO COOMpPATh YCTAHOBKY, (PMKCHPOBATH PE3YIIbTAThI
HOJY4EHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMYMH B BUJI€ TAOIUI] ¥ T'paMKOB, IPOBOANUTE BHIBOIbI
10 pe3yJbTaTaM UCCIICI0BaHUS;

IIPOBOJIUTH KOCBEHHBIE U3MEPEHUSI PU3UUECKUX BEIMUMH (CPEIHSS CKOPOCTh U YCKOPEHHE
TeJa TPU PaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOIHOTO MaICHUS, JKECTKOCTh MPYKHUHBI,
KO3(QUIHUEHT TPEHUS CKOJIbKEHMsI, MeXaHMuyeckass paboTa M MOIIHOCTb, YacTOTa U IEpPHOA
KOJICOAHUH MAaTEMaTHIECKOTO U MPYKUHHOTO MassTHUKOB, ONTHUYECKAs CHJIa COOMPAIOIIEH JINH3BI,
PaIMOaKTUBHBIA (OH): IIIAHUPOBATh U3MEPEHMs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJIHATH U3MEPEHUS, CIeNysl MPEATIOKEHHON HHCTPYKIIUH, BBIYUCIISITh 3HAUCHHE BETUUUHBI U
aHAJIM3UPOBATh MTOJIyYEHHBIE PE3YIbTAThI C YUETOM 3a/laHHON MOIPEIIHOCTH U3MEPEHHI;

coOmogaTh TpaBWiIa TEXHUKA Oe30macHOCTH Tpu  pabore ¢ 1mabopaTOpPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKU U3YYEHHBIX (PU3NYECKUX MOJENEeH: MaTepruanbHas TOUKa,
abCOJIIOTHO TBEPJIOE TEJIO, TOUEUHbIM UCTOYHHUK CBETA, JIy4, TOHKAs JMH3a, IJIaHEeTapHask MOJIeb
aToMma, HyKJIOHHasl MOJIeJIb aTOMHOTO $1/1pa;

XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C UCIIOJIb30BaHUEM HMX OIUCAHUA (B TOM YHCIE: CIIUJOMETP, JATYHKH TTOJ0KEHUS, PACCTOSHUS 1
YCKOpEHHUs, paKera, 5XO0JIOT, OYKH, IepucKom, (oToamnmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, J03UMETp, KaMmepa BuiibcoHa), HCIONB3ysl 3HAHUS O CBOWCTBAX (PH3MUECKUX
SBJICHUH U HEOOXOAMMbIe (PU3UUECKHE 3aKOHOMEPHOCTH;

UCTIOJIB30BATh CXEMBl U CXEMATUYHbIE PUCYHKH H3YUYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX TPHOOPOB U TEXHOJIOTMYECKHX MPOLIECCOB MPH PEIIEHUH yU4EOHO-TTPAKTHUECKUX
3aJa4, ONTUYECKUE CXEMBI JUIS TMOCTPOCHUS M300paXeHUH B IJIOCKOM 3e€pKajie M coOuparomeit
JIVH3E;

NPUBOAUTH TpPHUMEPHl (HAXOMUTh HMHPOPMAIMIO O TpUMEpax) MPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HU Ul obecnedyeHus: 6e301acHOCTH
npu oOpamieHnu C MpuOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/I0pOBBS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT 0 TIOBEACHUS B OKpY KartoIlel cpene;

OCYLIECTBIATh TOUCK wHH(popManu B HHTEepHETE, CaMOCTOATENBHO (opMymupys
MIOUCKOBBIN 3aIIpOC, HAXOAMUTH MyTH OTNPEeNIEHUs] JOCTOBEPHOCTH MOJYyYeHHOH HH(popMauu Ha
OCHOBE MMEIOIINXCS 3HAHUN U JJOTIOTHUTEIbHBIX HCTOYHUKOB;

UCIOJb30BaTh MPU BBIMOJIHEHUHM Y4E€OHBIX 3alaHUil Hay4yHO-NOMYJSIPHYIO JIMUTEPATypy,
CIpaBOYHBIE MaTepHallbl, pecypchl ceTn MHTepHeT, BiaaeTh NpueMaMH KOHCHEKTHPOBAHUS
TEKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

co3J1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHUsI Ha OCHOBE MH(OpMAIHH U3
HECKOJIbKUX  MCTOYHHMKOB, MYOIMYHO  MpPEICTAaBIATh  PE3yNbTaTbl  MPOEKTHOW WM
HCCIIEN0BATENIBCKON NEATEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIB30BAaTh U3YYEHHBIN OHITUIHBINA
amnmapar M3y4aeMoro pasjena (PU3MKM U COIPOBOXKAATh BBICTYIUIEHHE MPE3EeHTAlUEH C yueToM
0COOEHHOCTEH ayTMTOPHH 00YUYAIOIIUXCS.

3. TemaTu4eckoe NIaHNpPOBaHUe
Kuaac Koanuect Koan4yecTBo 4acoB B roj Hror
c BO 4YaCOB B 0
HeJeJII0 Oo0s13aTeIbH Yacrs,
asi 4acTh ¢popmupyemasn
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YYaCTHUKAMM
o0pa3oBaTesibH
BIX OTHOILEHUH
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n/n

Tema ypoka

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

0P

®dusnka - HayKa o npupoje. SABieHus npupopl. Puznueckue
SIBJICHUSL: MEXaHWYECKHE,  TEIUIOBbIE,  JJIEKTPUYECKUE,
MarHuTHBIE, CBETOBEIE, 3BYKOBBIE. JemMoHcTpanus:
MexaHnuueckue, TEIJIOBbIC, JJIEKTPUYECKHUE, MAarHUTHbIE,
CBETOBBIE SIBJICHUS.

Ousnueckue BeMMYUHBL. 3MepeHne (U3NYECKUX BEIUYHH.
®duznyeckue MPUOOPHI. [TorpemHocTh HU3MEpEHUI
MexnyHapoaHas cucrema CIUHULI. JeMoHcTpanus
Ouznyeckux MNPUOOPOB U Tpoleaypa NPSIMbIX H3MEPEHUI
AQHAJIOTOBBIM U U POBBIM TPUOOPOM.

JIP OmnpeneneHue 1eHBbl JENEHUS IIKAIbl H3MEPUTEIHHOTO
npubopa. HM3mepenue paccrosHuil. M3mepeHne oObema
XKUJKOCTH U TBEPJOTO TEJa.

Kak ¢u3nka u apyrue ecteCTBEeHHbIE HAYKH U3Y4aloT MPHUPOLY.
EcrecTBeHHO-HAy4HBId ~ METOJ  TO3HAHUSA:  HaOJIIO/EHUE,
IIOCTAaHOBKA HAY4YHOI'O BONPOCA, BBIIABWKEHUE THUIIOTES,
OKCIEPUMEHT 10  IPOBEpKE  TUIOTE3,  OOBSICHEHHE
HaOmronaemoro sBiaeHus. OnucaHue (U3NYECKUX SIBICHUH ¢
IIOMOUIBIO MOJIENICH.

JIP TlpoBeneHue WCCIEIOBAaHUS IO TPOBEPKE THITOTE3bI:
JTAIBHOCTh TIOJIETa IIapuKa, MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJtbIiie, YeM OOJIBIIIE BHICOTA ITyCKa.

CTpOGHI/IC BCHICCTBA: aTOMbI U MOJICKYJIbI, UX PA3MEPBLI. OHBITLI,
AOKa3bIBAOMUE JUCKPETHOC CTPOCHUEC BCIICCTBA. Ha6JIIOI[€HI/I€
6pOYHOBCKOI‘O JBUXKXCHUA.

JIP Ompenenenue pa3zmepoB Manblx Ten. OlLeHka auaMmerpa
aToMa METOJIOM PsJIOB (C UCIoyIb30BaHueM (hoTorpaduii).

JBukenne dactull BemiecTBa. CBS3b CKOPOCTH JIBHIKCHHS
4acTHUI] C TeMIiepaTypoil. bpoyHoBckoe nBmkeHue, mudysus.
B3aumopelicTBue  4acTHI[  BEMIECTBA:  NPUTSHKCHHE U
ottasikuBanue. Habmronenue nuddysun.

JIP: U3mepenuwe TtemmepaTypbl HpH IMOMOIIM KUIKOCTHOTO
TEPMOMETPA U JATUHKA TEMIIePaTypHhI.

bubanoreka
1IOK

10

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ira30B, KHUIKOCTEH
U TBEpPAbIX (KpUCTAIMYECKHX) Tel. B3aumocBs3p Mexay
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CBOWCTBAMH BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX U HX
ATOMHO-MOJICKYJISIPHBIM cTpoeHHEM. OCOOCHHOCTH arperaTHhIX
COCTOSIHUH BOJIBI.

11

HaOnronenue sBIeHUH, OOBACHSIOIIMXCS NPUTSDKEHUEM WIN
OTTAJKMBAHHWEM 4YacTull BemiecTBa. ONBITHI MO HAOJIOIEHUIO
TEIUIOBOTO pacuivpeHuss ra3oB. ONbITBl 1O OOHapYKEHUIO
JIEHCTBHSI CUJI MOJIEKYJIIPHOTO IPUTSKEHUSI.

12

Mexannueckoe BHKeHHE. PaBHOMepHOe M HepaBHOMEpHOE
nexeHne. Ckopoctb. CpefHsisi CKOPOCTh MPU HEPABHOMEPHOM
nBukeHuH. Pacder mytu u BpemeHu ABMkeHus. HaOmroneHue
MEXaHWYECKOTO JBWKEHUs Tena. V3mepeHnue ckopocTu
IPSIMOJIMHEHHOTO ABM)KEHUS.

13

JIP Onpenenenue cpemHeil CKOPOCTH CKOJBKEHHS OpycKa WITH
HIapuKa 10 HAKIOHHOM Imiockoctd. OmbiTr OnpeneneHue
CKOPOCTH PaBHOMEPHOTO JABI)KEHUS (IIapuKa B JKUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOMJISL U TaK J1ajiee).

14

SBnenune nHepuMM. 3aKOH MHEpLMHU. B3anMoielicTBUE Tell Kak
MpUYMHA U3MEHEHUsI CKOPOCTH JIBMKEHUS Tell. Macca kak mepa
WHEPTHOCTH  Tena.  HaOmrojgeHue — SBICHHWS — WHEPIUH.
HaOnronenre n3MeHeHus CKOPOCTH NMPY B3aUMOJICUCTBUU TEI.

15

ITnoTHOCTB BCIICCTBA. CBs3pb TJIOTHOCTH C KOJHYECTBOM
MOJICKYJ B CAWHUIC o0Bema BCIICCTBA. CpaBHeHI/Ie mMmacc 110
BSaHMOI[CﬁCTBHIO TCII.

16

JIP Onpenenenue maoTHOCTH TBEPOTO Tea.

17

Cunna Kak XApaKTECPpUCTHKA BBaHMOHeﬁCTBI/IH Ten. SIBneHue
TATOTCHUA U CHJIA TAXKCCTHU.

18

Cuna ynpyrocTu u 3akoH ['yka.

19

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

20

Bec Tena. HeBecoMocCTb.

21

Cuna TspKecTH Ha IpYTuX IUIaHeTax.

22

W3mepenue cuibl ¢ IOMOIIBbIO TuHamoMerpa. CioxkeHue cui,
HaIIpaBJIEHHBIX 110 OJHOW NpsAMOW. PaBHOIEHCTBYyromas Cuil.
JleMOHCTpanys 1o CIIOKEHHUIO CHJI, HAalPaBICHHBIX 10 OJHOMN
IPSIMOA.

23

Cuna tpenus. TpeHue CKOJIbXKEHUS U TpeHUE MOoKos. TpeHue B
MIPUPOJIC U TEXHHKE.

24

JIP OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI TPEHUS
CKOJIBKEHUSI OT Beca Tela M XapakTepa COINpPHUKACAIOLINXCS
MTOBEPXHOCTEH.

25

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

26

JlaBnenue raza. 3aBUCUMOCTb JaBJI€HMsS ra3za oT o00beMma,
temneparypbl. Ilepenaua naBieHHMsT TBEpAbIMU  TeEJIaMH,
KHUIKOCTSIMM M ra3zamu. 3akoH Ilackans. IIHeBMarmueckue
MamuHbl. JlemoHcTpauus 1) 3aBUCMMOCTH JaBiIeHHS Ta3a OT
temneparypsl. 2)[lepenaya 1aBiaeHus )KUIKOCTBIO U Ta30M.

27

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

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

29

Atmocdepa 3emnan u armochepHoe naBieHue. lIpuunHBI
CyIIECTBOBaHUS  BO3MYIMHOW  000Jouku  3emin.  OmbIT
Toppuuennu. N3smepenue aTMOC(epHOTO JIaBJICHUS.
3aBUCHUMOCTh aTMOC(EPHOTO AaBJICHHUS OT BHICOTHI HaJl YyPOBHEM
mopsi. Ilpubopbl ans m3MepeHus: aTMoc(EpHOTO JIaBJICHHUS.
Hemoncrpanus:  IlposBienne  nedcTBusi  aTMochepHOTro
JTABJICHMSL.

30

JleficTBHe KMIKOCTH WM ra3a Ha IOTPYKEHHOE B HHUX TeJO.
BolTankuBaronias  (apxuMeznoBa) cuia. 3akoH ApXHMena.
JleMoHCTpanusi: 3aBUCHUMOCTH BBITQIKHBAIOMIEH CHJIBI  OT
0o0beMa TOTPY)KEHHOW YacTU Tejla U TUIOTHOCTH KHUIKOCTH.
PaBeHCTBO  BBITANKMBAIOIIEH CHJIBI  BECYy  BBITECHEHHOU
KUIKOCTH. VYcnoBue niaBanus TeJl: TIaBaHUE WITH IMOrpy>XCHUC
Tel B 3aBUCHMOCTH OT COOTHOUIGHHUS IUIOTHOCTEH Tela M
xugkoctd. Ombit: MccnenoBaHue 3aBHCHMOCTH Beca Tela B
BOJIE OT 00BEMa MOTPYKEHHOH B )KUAKOCTB YacTH Teina. OTbITHI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAKOLIECH CHUJIBI,
JICWCTBYIOIIEH Ha TEJO B )KUIKOCTH, OT 00beMa IOTrpyKEHHOI B
KUIKOCTh 4aCTH T€jla U OT IIJIOTHOCTHU KHUIAKOCTH.

31

[LnaBanue ten. Bo3ayxomiaBanue.

32

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

33

JIP IIpoBepka HE3aBUCHMOCTH BBITAIKMBAIOLIEH  CHUJIBI,
JICMCTBYIOIIEH Ha TEJO B JKUJIKOCTH, OT MACCHI TeJa.

34

JIP KoHcTpyupoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJKH
U OTIpE/IEJICHUE €€ IPY30I0JbEMHOCTH.

35

I'mapaBauyeckuit mpecc.

36

Mexannueckas pabora.

37

JIP Omnpenenenue paOOTHI CHIIBI TPEHHS TP PaBHOMEPHOM
JIBYDKEHUH T€J1a O TOPU30HTAIbHOW OBEPXHOCTH.

38

MorHoCTE.

39

[TpocTeie MeXaHU3MBI: pbIYar, OJOK, HAKIOHHAS TUIOCKOCTD.
IIpaBuno paBHoOBecusi peruara. Jlemoncrpauuu. IIpumepsr
MPOCTBIX MEXAHU3MOB.

40

JIP UccnenoBanue ycaoBUM paBHOBECHUS phlyara.

41

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

42

Koaddumument nonesnoro aeiicteus (nanee - KIIJI) mpocteix
MexaHu3MoB. [IpocThie MeXaHU3MBbI B OBITY M TEXHHKE.

43

JIP Uzmepenue KI1JI HakIOHHOM IJIOCKOCTH.

44

Mexanuyeckas sHeprus. KuHernueckas M TOTEHIMAIbHAs
sHeprus. [IpeBpaienne 0JHOTO BUIa MEXaHUYECKON YHEPTUH B
JIpyroil. 3aKOH COXpaHEHHUsI SHEPTUHU B MEXAHUKE.

45

JIP M3y4yenure 3akoHa COXpaHEHUSI MEXaHUYECKOW SHEPTHUU.
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Uroro:

68
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n/n

Tema ypoka

Koua-Bo
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TeJbHasl
YacTh)
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OCHOBHBIE TIOJIO)KEHUS MOJIEKYISIPHO-KUHETUUYECKONH Teopuun
CTpOSHHs BemiecTBa. Macca W pa3Mepbl aTOMOB M MOJEKYIL
OHBITI)I, MMOATBCPKAAOIINEC 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-KMHETHYECKO Teopur. CMauyrnBaHue
W KanwJuUISIpHBIE SIBJIEHHUs. TEIUIOBOE pacUIMpPEHUE U CHKATHE.
OnbITel IO OOHAPY)KEHHWIO JEUCTBUS CHJI MOJEKYISIPHOTO
npuTsbkeHus.  HaOmrojeHuwe — sIBJICHWNW — CMAayuBaHUs |
KanWUTAPHBIX sBIeHUH. HabmroneHne TemioBoro paciumpeHus
Ten. M3MeHeHue naBieHUs ra3za Npu HW3MEHEHHH o0beMa U
HarpeBaHUW WM OXJaxAeHUU. OMNbITEI MO HAOIIICHHUIO
TEIUIOBOIO PACIHIMPEHUSI Ta30B, XKUJIKOCTEH W TBEPABIX TEIN.
Omnpenenenue naBiieHUs Bo3ayxa B OamtoHe mmpwuia. OmbITH,
JIEMOHCTPUPYIOIIHE 3aBHCUMOCTh JABJICHHS BO3JyXa OT €ro
o0beMa M HarpeBaHUs WU OXJIKICHHS.

Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOIO
NBUKEHUs yacTul. BHyTpeHHss sneprus. [IpaBuna nsmepenus
temnepatypsl. [leMmoHcTpanus. [IpoBepka runoTe3sl JUHEMHON
3aBHCHUMOCTH JTMHBI CTOJIONKA KUIKOCTH B TEPMOMETPUUECKOM
TpyOKEe OT TeMIEPATypHI.

CriocoObl M3MeHEeHUsl BHYTPEHHEH SHEpruu: Terionepeaaya u
COBEPILIECHHE paboTHI. Bunst TEIUIONEPEIAUn:
TETIONPOBOJHOCTb, KOHBEKLHMS, H3IydeHue. JlemoHcTpanuu:
Bunel rennonepenaun. OxnaxeHue Ipyu COBEPIIEHUU PaOOTHI.
HarpeBanue mpu coBepiieHurd paOOThl BHEHIHHUMH 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 yaenbHON TEMIIOEMKOCTH BEIIECTBA.

TemyooOMeH M TENIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOIO
OanaHca.

JIP HccnenoBanue sIBICHUS TEIIOOOMEHAa MPH CMEIIUBAHHUH
XOJIOJTHOW Y TOPSTY€il BOJIBI.

JIP OmpeneneHue KoJWYeCTBa TEIUIOTHI, NOJYYEHHOTO BOJOM
IIPU TEIJIO0OMEHE ¢ HarpeThIM METAJUIMYECKUM LIUIMHIPOM.

Bubanoreka
LHOK
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10.

IInaBnenue wu OTBCPACBAHUC KPUCTAJUIMYCCKUX  BCIICCTB.
Ha6J’II-OI[eHI/Ie IIOCTOAHCTBA TCMIICPATYPhbI ITPU IIJIABJICHUH.

1.

VnensHas Temnora mnasieHus. OrmpeneneHue  yAelabHOU
TEIUIOTHI IJIABJICHUS JIBJA.

12.

OnebITHI MO BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOMN COJHM WJIN
caxapa.

13.

[TapooOpa3zoBanue u koHaeHcauus. Mcmapenue. Kumnenwue.
Habmronenue kunenus. MccnenoBanue npouecca ucnapeHusl.

14.

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

15.

Bnaxnocts BO3ayXa.

16.

JIP Onpenenenne OTHOCUTENBHOM BIaXXHOCTH BO3/yXa.

17.

OHeprus ToIIMBa. Y IeJbHas TEMJI0Ta CrOPaHMsL.

18.

[Tpunnuner padotsl TeruioBbix asurateneit KIIJ termoBoro
neuratens. TeruioBble JBUTATENM W 3alllUTa OKpYKaromiei
cpenbl. MoJieu TeTUIOBBIX IBUTATENEH.

19.

3aKOH COXpAHEHWS M IPEBPALLEHUS SHEPIMM B TEIUIOBBIX
IIPOLIECCAX.

20.

Onektpuzanusi Ten. J[Ba pojxa 3IEKTPUUYECKUX  3apsiIoB.
B3anmopeiicTBrue 3apsokeHHBIX Tell. OMNBITHI IO HAOJIOICHHIO
ANCKTPU3ALMKA TeJl MHAYKIHEH U TpU CONPUKOCHOBEHUHU.
HemoHctpanuu 1. DJIeKTpHU3aIus Tell.

2. JIBa pojia SMEKTPUUYECKUX 3aPsI0B U B3aUMOJICICTBIE
3apSOKCHHBIX TElL.

3. Y CTpOUCTBO U IEHCTBHE JIEKTPOCKONA.

21.

3akon Kynona (3aBUCHUMOCTh  CWJIBI  B3aUMOJICHCTBUS
3apsDKEHHBIX TEN OT BEJMYWHBI 3aps/IOB U PACCTOSIHUS MEXIY
TeJIaMu ).

bubmmorex
a [JOK

22.

Onektpudeckoe moje. HampskeHHOCTh AIIEKTPUYECKOTO OIS

[IpyHiMn  cymepno3uuuu  AJIEKTPUYECKUX  mojed  (Ha

Ka4eCTBEHHOM YPOBHE). JleMoHCTpanun 1.
DneKTpocTaTHuecKas HHAYKIHSL.

23.

Hocurenn NMEKTPUYECKUX 3apsA70B. OneMeHTapHBIN

anektpuueckuid 3apsa. Crpoenue artoma. [lpoBomHHMKH U

OudIIeKTpuku. McecnenoBanue NENCTBUS DJIEKTPUUECKOTO IMOJIS

Ha DPOBOJHUKM M  AUIEKTpUKU. JleMoHcTpamuu 1.
ITpOBOAHMKY U TUIIEKTPUKH.

24.

3aKOH COXpaHEHUS ANIEKTPUYIecKoro 3apsaa. Jemoncrpanuu 1.
3aKOH COXpaHEHHUS DIICKTPUUYECKHIX 3aPSJIOB.

25.

DJIEKTPUYECKUH TOK. Y CJIOBUSI CYIIIECTBOBAHUS JIEKTPUUECKOTO

ToKa. VICTOYHMKM TOCTOSHHOrO ToOKa. JlemoHcTpamuu 1.
MoaenupoBaHie CHUJIOBBIX JUHUNA DJIEKTPUUYECKOTO

ITOJISL.

2. M cTOUYHUKH TOCTOSTHHOT'O TOKA.

26.

JIelicTBUSL AIEKTPUYECKOTO TOKa (TEIIOBOE, XUMHYECKOE,
MarHuTHOE). ONEKTPUYECKUH TOK B JKUIKOCTSIX M rasax.

Hemonctpanuu 1. JIeliCTBUA 3JIEKTPUUYECKOTO TOKA.
2. DJIEKTPUYECKUHN TOK B )KHJIKOCTH.
3. ["a30BbIi1 pazpsi.
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27.

DneKkTpuyecKas 1emb.

28.

Cuna toka. Jlemonctpanu 1. N3mepenne cuiabl  TOKa
aMIIEPMETPOM.

29.

JIP COopka w® mipoBepka pabOTBl DJJICKTPUUECKOW IIENHu
MMOCTOSIHHOTO TOKa. VI3MepeHue u peryJimpoBaHue CUJIbI TOKA.

30.

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

31.

JIP M3mepeHue u peryanpoBaHue HaNPSKEHUS.

32.

ComporuBnenne  npoBoAHMKAa.  Peoctar u  MarasulH
CONPOTUBJICHHIA.

33.

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

34.

3akoH Owma IJIs1 yd4aCTKa ILCIIN. I/ICCJ'IeI[OBaHI/Ie 3aBUCHMMOCTH
CHJIBI TOKA, U AYHIETO Y€PE3 JIaMIIOUKY, OT HAIPSAKCHUA Ha HEH.

35.

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

36.

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

37.

JIP IIpoBepka mnpaBuia CJIOXKEHUS HANOPSOHKEHUH  TPU
MOCJIEZIOBATEIHLHOM COEIMHEHUH IBYX PE3HCTOPOB.

38.

JIP IlpoBepka mpaBuna s CUJIBI TOKAa MpU MapajlielbHOM
COEJIMHEHUH PE3UCTOPOB.

39.

PaboTa n MOIIHOCTD JJICKTPHUYCCKOI'O TOKA.

40.

JIP Omnpenenenue pabOThl 3JIEKTPUYECKOTO TOKA, HAYIIETO
yepe3 pesuctop. OmnpeneneHHe MOIIHOCTH 3JIEKTPUUYECKOTO
TOKA, BBIACJISIEMON HA PE3UCTOPE.

41.

3akoH J[xoynsa-JIenna.

42.

DNEeKTPUYECKHE LIETH U MOTPEOUTENN INEKTPUIECKON IHEPTUn
B OpiTy. Koporkoe 3ambikanme. Omnpenenenue  KIIJ]
HarpeBaTesl.

43.

ITocTosuable  MarHmTel.  B3ammonelcTBHE  MMOCTOSHHBIX
MarauToB. MccaemoBaHuWe  MAarHMTHOTO — B3aMIMOJICHCTBHA
MOCTOSIHHBIX MarHuToOB. JlemoHcTpanuu 1. B3aumopeicteue
MMOCTOSIHHBIX MarHHUTOB.

2. MoaenupoBanue HEBO3MOKHOCTH paszaeneHus
IMOJIFOCOB MarHura.

3. MoaenupoBaHle€ MAarHUTHBIX MOJIEM TOCTOSTHHBIX
MarHuTOB.

44.

MaruautHoe nosne. OnbIT Ipcrena. M3ydeHrne MarHuTHOTO OIS
MOCTOSIHHBIX MAarHUTOB INPH HX OOBETUHCHUU W Pa3JICIICHUH.
Hemonctpauuu 1. OnbiT Opcrena. UccnenoBanue nelcTBus
AJIEKTPHYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

45.

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

MaruutHoe 1oJie AJIEKTpUYEeCKoro Toka. JlemoHcTpauuu
MarauTtHoe 1nosie Toka. JJIeKTPOMarHuT.

47.

IIppuMeHeHHne  JIEKTPOMarHuTOB B TexHUKe. JlelcTBue
MarHMTHOTO IIOJIsI Ha IPOBOAHMK € TOKOM. OmnbITHI,
JEMOHCTPUPYIOLIUE  3aBUCUMOCTb CHJIBI  B3aMMOJEHCTBUSA
KATYIIKH C TOKOM M MarHUTa OT CHJIBI TOKA M HAIIPABJICHUS TOKA
B Karyuike. /lemoHcTpanuu 1. [Hevictue MarHuTHOIO
10JI1 HA IIPOBOJIHUK C TOKOM.

48.

JIP M3yuyeHue neWCTBHAST MAarHUTHOTO TOJISI HA TMPOBOAHUK C
TOKOM.

49.

OnexTpoABUrareiab  IMOCTOSHHOrO  Toka. Mcmosb3oBaHue
JJIEKTPOJBUIaTeNe B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHcnopre. JleMoHcTpauuyu OJIEKTPOABUraTeNb MOCTOSHHOTO
TOKa

50.

JIP KoHcTpyupoBaHue U U3ydeHUe pabOThI 3JIEKTPOBUTATEIS.
N3smepenne KIIJ[ asekTpoaBUraTenbHON YCTAHOBKH.

51.

OnbiTel Dapanes. SIBaeHHE BIEKTPOMATHUTHOM WHAYKIUH.
[IpaBuno Jlenna. McciaenoBanue SIBICHHs DJIEKTPOMAarHUTHOM
WHIYKIMA. JleMOHCTpanuu

1. OmnsiTel Dapanes.

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

52.

Onektporereparop. CrocoObl TMOMY4YEHUS IIEKTPUUECKOM
SHEPruu. DIIEKTPOCTAHIIMU Ha BO300OHOBIISIEMBIX HCTOYHHKAX
OHCPTHH. O1BITE 110 HUCCIICOIO0BAHUTIO SABJICHUS
AJIGKTPOMArHUTHON ~HMHIYKIIMW: WCCICIOBAaHHE W3MEHCHHI
3HAYCHUSA n HaIlpaBJICHUA HHAYKOUOHHOT'O TOKa.
JleMoHCTpanuu DIeKTporeHepaTop NOCTOSTHHOTO TOKA.

Hroro:
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9 kjacc

n/n

Tema ypoka

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

0P

Mexannueckoe ABHKeHUE. MatepuanbHas Touka. Cucrema
orcuera. JlemoncTpanuu HabmoieHne MeXxaHnIecKuxX
SIBJIEHUM, MPOUCXOAIINX B cucTeMe oTcyeTa "Tenexka" nmpu
€€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCHUTEIILHO
kaOuHeTa (PU3HKH.

OTHOCUTENBHOCTH MEXAaHUYECKOTO JIBHKEHUS. J[eMoHCcTparn
HaGimoienne MexaHu4ecKoro IBHKEHUS Tella OTHOCUTEIHHO
pa3HbIX Ten otcueTa. CpaBHEHUE yTel U TPaeKTOpui
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ABUIKCHUS OJHOT'O U TOI'O K€ TCJIa OTHOCUTCIILHO PA3HBIX TCJI
OTCYCTAa.

3. | PaBHOMEpHOE IPSMOJIUHEUHOE IBUKEHUE.

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

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

6. | JIP OnpeneneHue cpeHe CKOPOCTH CKOJIbKEHUS OpycKa UITH
JBUKEHUS IIapHUKa 110 HAKJIOHHOM MJI0CKOCTH.

7. | Yckopenue. PaBHOYCKOpeHHOE MPSIMOJIMHEMHOE IBUKEHUE.
HemoHcTpaunn M3mepenue CKopocTH U yCKOPEHUS
MPSIMOJTUHEIHOTO JBUKEHHUS.

HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBUKEHUS.
3aBUCHUMOCTh YCKOPEHUS TeJla OT MaccChl Tella U IeHCTBYIOIIEH
Ha HETO CHJIBI.

8. | JIP Onpenenenue yckopeHus Tejla Ipu paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

9. | JIP UccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH MPU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HaualbHOM CKOPOCTH.
[IpoBepka rumoTe3bl: eciiu IpU PaBHOYCKOPEHHOM JIBUYKEHUU
0e3 Ha4aJIbHON CKOPOCTH IYTH OTHOCATCS KaK PSJI HEYETHBIX
YHcell, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU
OJINHAKOBBI.

10. | CBoboaHoe nmanenue. OnbIiTh [anues.

11. | PaBHOMEpHOE ABUKEHUE TIO OKPYKHOCTH. [lepuosa u yactora
oOpamienus. HaGmoieHne ABMKEHUS Tela Mo OKPY>KHOCTH.

12. | JIunelinas u yrioBas ckopoctu. LleHTpocTpemurensHoe bubnnoreka
YCKOpEHHE. HOK

13. | IlepBbiii 3akoH HproTOHA.

14. | Bropoii 3akoH HbroToHa.

15. | Tperuit 3axon HproroHa.

16. | Ilpuaumn cynepno3uiiuu cui. HabGmoienne paBeHCcTBa CHIT
IIpY 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
CHJIBI HOPMAJIBHOTO JIaBJICHHUSL.

21. | JIP Onpenenenue k03P PUIIMEHTA TPEHUS CKOJIBKEHUS.

22. | Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHUE
cBoOoaHOrO najaenus. Jlemoncrpauuu M3mMeHeHnue Beca tena
MIPU YCKOPEHHOM JIBUYKEHUH.

23. | Asmxenue mianet Bokpyr Connua. [lepBas kocmuueckast
ckopocTh. HeBecoMocCTh U TIEperpy3KH.

24. | PaBHOBecHe MaTepuaIbHON TOYKH. AOCOIFOTHO TBEPIOE TEIIO.

25. | PaBHOBecHe TBEpPOTO TeJla C 3aKPETNICHHON OCBIO BpaICHUSI.
MowmeHnT cunbl. LleHTp TsKecTH.

26. | Umnynbc Tena. I3MeHenue umnyibca. JleMmoHcTpauu
Ilepenava nmmysnbca Ipy B3aMMOIECHCTBUM TEIL.

27. | Umnynbe cuibl. 3aKOH COXpaHEHUs UMITyJbca. JleMoHcTpanuu
CoxpaHeHne UMITyJIbca MIPU HEYIPYTOM B3aUMOJAECHCTBHH.
CoxpaHeHne UMITyJIbca MPH a0COMOTHO YIIPYTOM
B3aUMO/ICVICTBHH.

28. | PeaktuBHOE nBMKeHUE. HaOnroaeHne peakTHBHOTO JIBUYKEHUSI.

29. | Mexanunueckas paboTa ¥ MOITHOCTb.

30. | JIP Onpenenenue padboThl CUIIBI TPEHUS IPU PAaBHOMEPHOM
JBUKEHHUH TeJa M0 TOPU30HTAIBHON MOBEPXHOCTH.

31. | JIP Onpenenenrie paboThl CHIIBI YIPYTOCTH MPH TOIBEME TPy3a
C UCTIOJIb30BAaHUEM HETIO/IBHYKHOTO M MOJIBUKHOTO OJIOKOB.

32. | Pabora cui TsKeCcTH, YIPYrocTd, TPeHHUS.

33. | CBs3b dHEpruu 1 paboTHI.

34. | IloreHumanbHas SHEPruUs Tela, MOJHATOTO HaJl IOBEPXHOCTHIO bubnnoreka
3EMJIH. HOK

35. | IloTeHuManbHast SHEPTUS C)KATOU MPYKUHBI.

36. | Kunernueckast aHeprus. Teopema 0 KHUHETUUECKON IHEPTHH.

37. | 3aK0H COXpaHEHHUs] MEXaHUYECKOU 2Hepruu. JleMoHTparuu
[TpeoOpa3oBanust JHEPTUH NPH B3aUMOACHCTBUH TEIL.
CoxpaHeHne MeXaHU4YEeCKON YHEPTHH MPH CBOOOTHOM
najgeHnn. CoxpaHeHHe MEXaHUUECKOW SHEPTUH NPU ABUKEHUHU
Teja Moj AeHCTBUEM MPYKUHBI.

38. | JIP N3yueHue 3aKoHa COXpaHEHHUS SHEPTUH.

39. | KonebatenpbHoe ABMKEHUE.. MaTeMaTH4ecKuil U MpPYKUHHBIN

MasTHHKU. [IpeBpalieHre SHEPruu TpH  KoJIeOATEThHOM
nBxeaun. HaOmronenne koine0anuil el o JEHCTBHEM CHJIBI
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TSDKECTU U CHJIBI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

40.

OcCHOBHBIE XapaKTEPUCTUKHN KOJICOAHMI: TIEPHO/I, YaCTOTa,
aMIUTATYa

41.

JIP Onpenenenue 4acToTsl U nepruoia KoneOaHui
MaTeMaTHYeCKOro MasiTHUKA.

42.

JIP Onpenenenuie 4acToThI U Mepro/Ia KoJIeOaHUH TPYKUHHOTO
MasTHHKA

43.

JIP WccnenoBanue 3aBUCUMOCTH MEpro/ia KoneOaHu
MOJIBEIIEHHOTO K HUTH I'py3a OT JUIMHBI HUTH.

44,

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

OMnBITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MepUoa KojieOaHu
MPYXUHHOTO MasiTHUKA OT MaCChl IPy3a U )KECTKOCTH
MPY>KUHBI.

45.
46.

3aryxaromue KoieOaHusl.

Brinyxnennsie konebanus. Pesonanc. Habmonenue
BBIHYICHHBIX KOJIEOAHNUH U PE30HaHCA.

47.

Mexannueckue BoJIHEL. CBOHCTBA MEXaHUYECKUX BOJIH.
[IpononbHBIE M TONIEpEYHBIE BOJIHBL. [[eMOoHCTpamu
PacnipocTpaneHnne npoJoabHBIX U IONEPEYHBIX BOJIH (Ha
MOJICITH).

48.

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

49.

MexaHn4eckre BOJHBI B TBEPAOM TENE, CEHCMUYECKHE BOJIHBI.

50.

3ByK. ' poMKOCTB 3ByKa U BbICOTa TOHA. OTpakeHUE 3BYKA.
Wudpa3syk u ynprpa3Byk. Habmoqenre 3aBUCUMOCTH BBICOTHI
3BYyKa OT YaCTOTbl. AKYCTUUECKHUI PE30HAHC.

51.

JIP U3mepenue yckopeHusi CBOOOTHOTO MaCHHS

52.

DNeKTpOMarHuTHOE IoJIe.

53.

DJIEKTpOMarHuTHbHIEC BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJiH. [IIkana snekTpoMarHUTHBIX BOJIH. Mcnoyib30BaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBs3H. JleMOHCTpauu
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

54.

JIP N3yueHune CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH € 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 cBerta.

57.

IIpssmonuHEtHOE pacnpocTpaHeHHe cBeTa. JJeMoHcTpanuu
[IpssMonuHENHOE pacIpOCTPaHEHHUE CBETA.

58.

3armenus Connna u JIyHBI.

59.

Otpaxenue cBeta. [Imockoe 3epkano. 3aKOH OTpaKeHHUs CBETA.
Hemoncrpanuu Otpakenue cera. [lomyuenne nzo0paxeHuii B
IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

60.

JIP W3yuenue xapakTepuCTUK U300paKeHUs IPeIMETa B
IJIOCKOM 3€pKajie

61.

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

62.

ITpenomnenue cBera. 3aKOH MPETOMIICHHUS CBETA.
Hemoncrpaunu IIpenomiienue ceera.

63.

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

64.

[TonHOE BHYTpeHHEE OTpaXkeHue cBeTa. Vcronp3oBanue
MOJTHOTO BHYTPEHHET0 OTPAKEHHS B ONITHYECKUX CBETOBOIAX.
JemoHnctpanyu ONTHYECKU CBETOBO/I.

65.

JIunza. Xon nyyeit B tuH3e. [eMoHcTpanuu Xo iyyei B
coOuparoIei JIMH3e.

Xox mydei B paccenBaroneit nuH3e. [lomydueHne n3o0pakeHui
C TIOMOILIBIO JIUH3.

66.

JIP TMomyuenue n300pakeHUl ¢ TTOMOIIBIO COOMparomeit
JIUH3BI.

Omnpenenenre GOKYCHOTO PACCTOSHUS U ONITHYECKOM CHITBI
cOOMparoIIeH JTMH3HI.

67.

OnTudeckas cucremMa goroanmnapara, MUKPOCKOTa |
teneckomna. Jlemonctpanuu [Ipunnun geiicteus Gporoanmnapara,
MHUKPOCKOIIa U TEJIECKOIa.

68.

I'na3 kak ontudeckas cucreMa. bim3opykocTs u
JabHO30pKOCTh. JleMoHcTpanuu Mojens riasa.

69.

Paznoxenue 6enoro csera B ciektp. OnbiTel HeloToHA.
JHemoHcTpanuu Pasznoxxenne 6e1oro cBetra B CHEKTP.

70.

JIP OnbIThI 10 pa3yioKeHUI0 OEI0ro CBETa B CIIEKTP.
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71. | CnoxeHue ceKkTpajabHbIX IBETOB. [{ucnepcus ceera. 1
Hemonctpanuu [lonydyenue 6emoro cBeta mpu CI0KeHUU CBETa
Pa3HBIX I[BETOB.

72. | OnbITHI 110 BOCIIPUATHIO IIBETA IPEAMETOB IIPU UX 1
HaOJII0ICHNH Yepe3 LBETOBbIE (DPUIIBTPHI.

73. | OmbiTel Pesepdopna u maneTapras Mosens atoma. Mojenb 1
aroma bopa.
74. | Ucnyckanue u norjioiieHue ceera aromoM. KBaHTEHI. 1

Jluneityateie cnekTpsl. JleMoHcTpanyu CieKTpbl U3ITYYEHUS U
norsiomieHusi. CreKTpbl pa3inuHbIX ra3oB. CIEKTp BOJAOPO/Ia.

75. | JIP HabntoeHre CIUIONIHBIX U JTMHEWYATBIX CIIEKTPOB 1
U3ITy4eHUsl.
76. | PannoakTuBHOCTH. Allb(a-, 6€Ta- 1 raMMa-u3TydeHUSI. 2

Hemonctpanuu Habmoienue TpekoB B kamepe BuibcoHa.

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

78. | Ctpoenue aToMHOTO A1pa. HykiioHHas MOeIb aTOMHOTO siIpa. 1

79. | U3otomnbl. PaguoaktuBHbIe ipeBparienus. [lepuog 1
NoJTypaciiazia aTOMHBIX siIep.

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 3BE3I.

84. | SlnepHas sHepreTuka. [[elicTBUS paiOaKTUBHBIX U3TYYEHUMN 1
Ha JKUBBIE OpraHu3Msl. JlemoHcTpanuu Pabora cueTunka
MOHU3HPYIOLIUX U3TydyeHnul. Perucrpamnus nznydeHus
MIPUPOJHBIX MUHEPAJIOB U MPOJIYKTOB.

Hroro: 102

*90P. B03MOXXHOCTh HCIHOJIB30BAaHUSA TIO JTOW TEeME DJJICKTPOHHBIX (IIU(PPOBHIX)
0o0pa3oBaTeNbHBIX  PECYpCOB,  SBJSIOMIMXCA  y4eOHO-METOJUYECKUMH  MaTepHallaMu
(MynbTUMEIUNHBIE TPOTPAMMBI, JJIEKTPOHHBIE YUEOHHUKHM W 3aJa4yHUKH, DIIEKTPOHHbBIE
OuOMMoOTEeKH, BUPTyalbHbIE 1a00OpaTOpUU, WIPOBbIE MPOrPaMMBbI, KOJJIEKUHUU HHQPPOBBIX
00pa30oBaTeNbHbBIX PECYPCOB), UCHIOIB3YEMBIMU AJI1 OOYUEHUSI M BOCITUTAHUS Pa3IMYHbIX TPYIII
MOJIb30BaTeNe, MPEICTaBICHHBIMU B JJIEKTPOHHOM (LM(PPOBOM) BUIE M PpeaTU3yIOIIUMU
muaakTrudeckue Bo3MokHocTH UKT, conepikanne KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00
00pa3oBaHuH.
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