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1. Conepxxanue yueOHOro nmpeamera

7 Kiaacce

®u3uka 1 ee poJib B IO3HAHHHU OKPYKAIOIIEro MUPA.

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

@usnueckue BenWYMHBL. M3mepenue ¢usnuecknx BeanuuH. Dusndeckue MNPHOOPHI.
[TorpemHocTs U3MepeHuit MexxyHapogHas CUCTEMA €AMHMII.

Kak ¢usuka u napyrue ecTtecTBeHHbIE HAyKH HM3Y4aloT MpHpoay. EcTecTBEeHHO-HAYUHBIN
METO/ MO3HaHMA: HaOJIOJeHHE, IOCTAaHOBKAa HAYYHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT 10 TPOBEPKE TIHUIOTE3, OOBsACHEHHEe HalOmogaemMoro sipiaeHus. OmnucaHue
(GU3NUECKUX SIBICHUH C IOMOLIbIO MOJETIEH.

JdemoncTpanmm.

1. MexaHnueckue, TeILNIOBbIE, IJIEKTPUUECKAE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnyeckue NpubOpsl U MPoLEAypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U IU(GPOBBIM
npudopoMm.

JlaGopaTopHblie padoThI M ONBITHI.

Omnpenenenne HEeHbl JeIeHNs HIKalbl K3MEPUTEIBLHOTO MpUoopa.
N3MepeHne paccTosTHUMN.

N3mepenue oobeMa KUAKOCTH U TBEPJOTO TEa.

Omnpenenenue pasMepoB MajbIX TEJ.

5. M3mepenue temmeparypsl NpH IOMOIIM JKMJIKOCTHOIO TEpPMOMETpa M JaT4yHKa
TEMIEPATYPHI.

6. IlpoBenenue wucciaenoBaHus MO IMPOBEPKE TMIIOTE3bI: JAIBHOCTh IOJETA IIApUKA,
MYLIEHHOT0 FOPU30HTAJIBHO, TEM 00JIbllIe, YeM OOJIbIle BBICOTA ITYCKa.

IlepBoHaYa/IbHbIE CBEICHUA O CTPOCHHUH BellecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYNBI, UX pa3Mepbl. OMbBITBHL, JTOKA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBym>keHHe dacTul BemecTBa. CBSA3b CKOPOCTH JBMKCHMSI YacTHIl C TEMIEPATypOM.
BpoynoBckoe nBmwkenue, muddysus. B3ammojeicTBHe YaCTHIl BEMIECTBA: TNPUTSHKEHUE H
OTTaJIKWBAHHUE.

ArperaTHbleé COCTOSHUSI ~BEIIECTBA: CTPOECHHE TIa30B, JKUJIKOCTEM M TBEPABIX
(KpuCTaJUIMYEeCKHX) Tel. B3auMocBs3b MeXay CBOMCTBaMH BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

=

JdemMoHcTpanuu.

1. Habmronenne 6pOyHOBCKOTO JIBHIKEHUSI.

2. HaGmonenue nuddy3un.

3. HabGmronenue siBneHui, OOBICHSIIONINXCSA MPUTSHKEHUEM WU OTTAJKMBAHUEM YacTHI
BELIECTBA.

JlaGopaTopHbie padoThbI M ONBITHI.

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

2. OmnbITH IO HAOJIIOICHUIO TEIIOBOTO PACHIMPEHUS T'a30B.

3. OnbIThI 1O OOHAPYKEHUIO IEUCTBUSI CHII MOJICKYJISIPHOTO MIPUTSKEHUSI.

JIBH:KeHMe M B3aUMO/IeliCTBHE TeJl.

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

SBnenue uHepuuu. 3aKOH HMHEpUWU. B3aumoneicTBUe Ten Kak NMpPUYMHA W3MEHEHUS
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa umHepTHocTH Tena. I[lnmotHocts BemectBa. CBs3b
MJIOTHOCTHU € KOJIMYECTBOM MOJIEKYI B €IMHUIE 00heMa BEIIECTBA.

Cuna kak Xxapakrepuctuka B3aumoneucTBus Ten. Cuia ynpyroctd u 3akoH ['yka.
M3mepenue cuipl ¢ MOMOIIBIO TUHAMOMETpa. SIBJIeHHE TATOTEHUS U cujia TshkecTu. Cuita TSKECTH
Ha Ipyrux mianerax. Bec tena. HeBecomocTb. CnokeHMe CUJl, HAPaBIEHHBIX MO OJAHOW IIPSIMOM.

3



PaBHonelicTByromas cui. Cuiia TpeHus. TpeHue CKOIbXEeHUsl U TpEeHHUE MoKos. TpeHue B mpupojie
U TEXHUKE.
JdemoncTpanuu.
1. HabGmroneHne MEXaHUYECKOTO IBUYKEHUS Tela.
N3mepenne cKopoCTH NPSIMOJIMHEWHOTO IBUKEHHUS.
Habumroienune sBjaeHUs] MHEPIUH.
Habmroienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.
CpaBHeHuE Macc 10 B3aUMOJIEHCTBHUIO TEJ.
. CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHON MPSMOIL.

JIaﬁopaToprle padoThI U ONBITHI.

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

2. OmpeneneHue cCpeaHEel CKOPOCTH CKONBXEHHS Opycka WIM IIapuKa MO HAKIOHHOM
IIJIOCKOCTH.

3. OmnpeneneHue IOTHOCTH TBEPAOIO TeENA.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBHCUMOCTh pacTsKeHHs (IedopManuu) MpyKUHBI OT
MPUIIOKEHHOMN CHIIBI.

5. OneIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIbKEHHS OT Beca Tena U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEH.

/laByieHHe TBePABIX TeJl, )KUAKOCTEeH U Ia30B.

Hasnenune. CiocoObl yMEHBIIIEHUS U YBEIUUYEHUS JaBieHus. JlaBieHue raza. 3aBUCUMOCTD
JIaBIIEHUS Ta3a oT o0beMa, Temreparypsl. [lepenaya qaBneHust TBEPABIMHU TEIAMH, KHUJIKOCTSIMU U
razamu. 3akoH Ilackansa. I[HeBMaTnueckne MamiMHbl. 3aBUCUMOCTb JABJICHUS KUJIKOCTH OT
ryounsl.  ['mapocrarmueckuit  mapagokc. CooOmiatomecs  cocyabl. [ 'mapaBiamueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpHUMHBI CyIIECTBOBAHHS BO3MYIIHON
o6omoukn 3emiu. OmbiTr Toppuyennu. M3mepenue aTtmochepHOro naBlIeHHs. 3aBUCHUMOCTH
aTMOC(EepHOTo JaBJICHHUS OT BBICOTHI HaA YypoBHeM Mops. Ilpubopsl s uU3MepeHHs
aTMoc(hepHOTro JaBICHHUS.

JleiicTBHE )KMIKOCTH U T'a3a Ha IOTPYKEHHOE B HUX TeJ0. BrITankuBaromas (apxuMeoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

JdemMoHcTpanuu.

1. 3aBHUCHMOCTb J1aBJIEHHUS ra3a OT TEMIEPATYPHI.

IIepenava naBieHUs )KUJIKOCTBIO U Ta30M.
CooOmaromuecs CoCyabl.

I'mppasinueckuii npecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

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

7. PaBeHCTBO BBITAJIKUBAIOLIEH CHIIBI BECY BBITECHEHHOM JKHIKOCTH.

8. YcnoBue muaBaHusl TeN: IUIABAHME WM TIOTPYKEHHE Te€l B 3aBUCHUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH Tea U KUAKOCTH.

JlaGopaTopHblie padoThI M ONBITHI.

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

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

3. TlpoBepka HE3aBUCUMOCTH BHITAIKUBAIOIIEH CHIIBI, ACHCTBYIOIIEH HA TEJIO B dKUJKOCTH,
OT Macchl Tena.

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

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYMPOBAHHUE JIOAKM M OIPEACICHUE €€
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rPY30IO0AbEMHOCTH.

Pabota u MmomHOCTB. JHeprus.

Mexannyeckas padota. MOIITHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, 0J0K, HaKJIOHHAs IIIOCKOCTh. [IpaBuiio paBHOBECHS phIuara.
[Ipumenenne mpaBwiIa paBHOBeCHS pblyara kK OJoky. "3om0Toe TpaBMIO" MEXaHUKH.
Koaddunment monesnoro aeictus (manee - KIT/I) mpocTeix MexaHu3MoB. [IpocTeie MeXaHU3MBI
B OBITY U TEXHHUKE.

Mexanuueckass 3Heprus. KuHernueckas W NOTEHIMaldbHas 3Heprus. [IpeBpainenue
OJIHOTO BH/Ia MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

JdemMoHcTpanuu.

[IpuMepsl MPOCTHIX MEXAaHU3MOB.

JlaGopaTopHble paGoThI U ONBITHI.

1. Ompenenenrie pabOTHl CHJIBI TPEHHUS TMPH PABHOMEPHOM JIBIDKEHHUH Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

2. HUccnenoBanue yCcJIOBUH paBHOBECHUS phblyara.

3. Usmepenue KIIJ[ HakIOHHOM TIOCKOCTH.

4. M3ydeHne 3aKOHA COXPAaHEHUS] MEXAaHUYECKOW SHEPTUH.

8 KJacc

TenJioBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-KUHETHUECKON TEOPUH CTPOECHHUS BellecTBa. Macca
Y pa3Mepbl aTOMOB U MOJIEKYJl. OTBIThI, TOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS MOJIEKYJIISIPHO-
KUHETUYECKON TEOPHH.

Monenu TBepAOro, )KUIKOTO M ra3000pa3HOro cocTosiHUi BemecTBa. Kpucrannnueckue u
amop¢usbie Tena. OOBsCHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. (CMayuMBaHWE M KanWUIApHbIE sBIeHUs. TeruioBoe
pacuIMpeHme u cxxarue.

Temneparypa. CBsA3p TeMmmeparypbl CO CKOPOCTBIO TEIJIOBOTO JIBH)KEHHSI YacTHL.
Baytpennss sneprusa. CriocoObl ”3BMEHEHHS! BHYTPEHHEH SHEPTHH: TEIJIoNepeada U COBEPILICHHE
paboTsl. Busl Terionepenaun: TeIIONPOBOAHOCT, KOHBEKIIUS, H3TYUECHHUE.

KonunuecTBo TenmnorTel. YienbHas TEIUVIOEMKOCTb BELIECTBA. T€MJIO000MEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. IlnmaBneHue um oTBepleBaHHE KPUCTATUYECKUX
BEIIECTB. YJelbHas TemioTa IuiaBieHus. [lapooOpasoBanue u koHAeHcamus. Vcmapenue.
Kunenue. YnaenbHas temnoTa mapooOpa3oBaHUs. 3aBUCUMOCTb TeMIEpaTypbl KHIIEHUS OT
aTMoc(hepHOTro JaBICHMS.

BnaxnocTs Bo3yXa.

DHeprus ToMBa. Y IeJabHas TEMI0Ta CrOPaHUs.

[Tpunnuner pabotel TermoBbix aurarenei KIIJ[ temmoBoro apurarens. TermmoBbie
JIBUTATENIH U 3aIIATA OKPYKAIOIIEN CPEBI.

3aKOH COXpaHEHUs U MPEBPAICHHS SHEPTUHU B TEIJIOBBIX MTPOIIECCAX.

JdemMoHcTpanuu.

1. Habmronenne 6poyHOBCKOTO JIBHXKEHUSI.

HaGmonenue nuddy3un.

Habmtoienue siBieHnit cMauuBaHUsI U KaMWJUISIPHBIX SIBJICHHM.
Habumroienne TemioBoro pacivpeHus: Ted.

M3meHeHre naBlieHus ra3a npyu M3MEHEHUH 00beMa U HarpeBaHUU W OXJIaKICHHH.
[IpaBuna uzmepeHus TeMnepaTypsol.

Buns! Teruionepenayn.

OxJnaxJeHre Ipu COBEPUICHUN PAOOTHI.

9. HarpeBanue npu coBepilieHUH padOThl BHEIIHUMU CHIIAMHU.

10.  CpaBHEHHE TEIIOEMKOCTEHN 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 TEUCTBUS CUJT MOJIEKYJISIPHOTO IPUTSKEHUSI.
OnpITHI IO BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MJIM caxapa.
OnbITHI 1O HAOIIOIEHUIO TETIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TE.
Onpenenenue AaBIeHUS BO3yXa B OaJUIOHE LIMPUIIA.
5. OnbITHI, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTH IaBJICHHUS BO3AyXa OT €ro obbemMa u
HarpeBaHUs WM OXJIAKICHHUS.
6. IIpoBepka THUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJOMKA JKUIAKOCTH B
TEPMOMETPHUUYECKOM TPyOKe OT TeMITepaTypHhI.
7. Habmronenue n3MeHeHUs BHYTPEHHEH SHEpruu Tella B pe3ylibTaTe Teruionepeaadd u
paboThl BHEIITHUX CHII.
8. HccnenoBanue sBIeHUs TEMIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpSIUYEii BOJIBI.
9. OnpeneneHre KOIMYECTBA TEIUIOTHI, TOJIYYEHHOTO BOJOH NpU TEIIOOOMEHE C
HarpeThiM METAITMYECKUM [IUITUHAPOM.

b e

10.  Omnpenenenune yaenbHON TEMIOEMKOCTH BELIECTBA.
11. UccnenoBanue mporecca uCnapeHus.

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

DJleKTPpUYeCKHe U MATHUTHbIE SIBJICHUS.

OnekTpusanusa Tei. JIBa poaa 3JeKTpUYecKUX 3apsaoB. BzanmmopaeicTBue 3apsyKeHHBIX
ten. 3akoH KyoHa (3aBUCUMOCTb CHIIBI B3aUMOJICHCTBHS 3apsDKCHHBIX TEJT OT BEJIMUMHBI 3aPsiI0B
1 PACCTOSIHHS MKy TCIIAMH ).

Dnektpuyeckoe noiie. HanmpsokeHHOCTh 3JIeKTpUYecKoro noiis. [IpuHIumn cyneprno3uium
AJICKTPUYECKUX TT0JIeH (Ha KaYeCTBEHHOM ypOBHE).

Hocurenu snexkTpuueckux 3apsaoB. DJIEMEHTapHbIN 3jeKTpuueckuil 3apsan. CtpoeHue
aroMa. [IpoBOHUKY U TUAJIEKTPUKH. 3aKOH COXPAHEHUS DJIEKTPUUECKOIO 3apsia.

DNEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKa. VICTOYHUKH
MOCTOSTHHOTO TOKa. JIeWCTBHS JJIGKTPUUYECKOTO TOKa (TEIUIOBOE, XWMHYECKOE, MAarHUTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

OnekTpuyeckas 1enb. Cuna Toka. OjekTpuueckoe HampspkeHue. ConmpoTHBIECHUE
MPOBOJIHUKA. YJIeIbHOE COMPOTUBIIEHHWE BemiecTBa. 3akoH Owma g ydacTKa LEeMH.
ITocnenoBarenbHOE U MapaJUIeIbHOE COETMHEHUE MTPOBOHUKOB.

PaboTa 1 MOIITHOCTH IEKTPUYECKOro TOKa. 3akoH J[xoynsa-Jlenmna. Dnekrpudeckue mnenu
Y TIOTPEOUTEIH JIEKTPpUUIECKON dHEpTrun B ObITy. KOpoTKOE 3aMbIKaHuE.

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

OnbiTel  @apagess. SBneHue diaekTpomMarHuTHoW uWHAYKIuU. [lpaBwino  JleHna.
Onekrporerepatop. CrocoObl TONYUEHUS JJIEKTPUUYSCKOW DSHEPruu. OJIEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

JdeMoHcTpanuu.

1. DnekTpuzarus Ted.

JIBa pojia SJIEKTPUUECKUX 3apsi0B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
VY CTpolCTBO U ICHCTBHE 2JIEKTPOCKOIIA.

DneKTpocTaTHuecKast UHIYKIIMSL.

3aKOH COXpaHEHMS IEKTPUUECKUX 3aPAJIOB.

[IpoBOAHUKY U JUAIIEKTPUKHU.

MonaenupoBaHHU€ CHUIIOBBIX JTUHUM 3JIEKTPUUECKOTO TOJIS.

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

10.  DiexTpu4ecKuil TOK B KUIAKOCTH.

1. ["a30BbIit pazps.

12. H3MepeHnne cuibl TOKa aMIIEPMETPOM.

13.  H3MepeHue 31eKTPUUYECKOTO HAMIPSKEHHS BOJTbTMETPOM.

14. Peocrar u Mara3uH cCONPOTHUBIICHUM.

15. Bs3auMozaeiicTBHE TOCTOSHHBIX MarHUTOB.

16. MogenupoBaHue HEBO3MOKHOCTH pa3JI€IEeHUs MTOJIFOCOB MarHUTA.
17. MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

18.  OmsIT Dpcrena.

19. MaruutHoe noJie Toka. JEeKTPOMarHuT.

20.  JlelicTBHE MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

21. DIEKTPOABUTATENb IOCTOSTHHOTO TOKA.

22. UccnenoBanue siBeHUS SIEKTPOMArHUTHOW UHTYKIIUH.

23. OmnbiTel Dapajes.

24.  3aBHCHMOCTb HAaIPaBJIEHUS HHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHSI.
25. DJIEKTPOTreHEPaTOP MOCTOSHHOTO TOKA.

JlaGopaTopHble paGoThI U ONBITHI.
OnbITHI 1O HAOTIOIEHUIO SNIEKTPU3ALNHU TNl UHAYKIIMEH U TPU CONPUKOCHOBEHHUU.
UccnenoBanue ASMCTBUSA 3IEKTPUUYECKOTO TOJISI HA MPOBOJIHUKHU U JUAJICKTPUKH.
COopka u mpoBepka padoThI EKTPUIECKON IIENH MMOCTOSTHHOTO TOKA.
N3mepenue u peryiupoBaHue CUJIBI TOKA.
H3mepeHue u peryupoBaHue HalPsHKeHUS.

6. VccnenoBanue 3aBUCMMOCTHU CHJIBI TOKA, UIYILETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pE3UCTOpa U HAIPSKEHUS Ha PE3UCTOPE.

7. OHBITBI, ACMOHCTPHUPYIOIIHEC 3aBUCUMOCTB SJICKTPHUYCCKOTO COIIPOTUBJICHUA
MPOBOJHMKA OT €r0 JJIMHBI, TUIOIIAIU TOMEPEYHOr0 CEYEHHS U MaTepHaa.

8. IIpoBepka nmpaBmiia CJI0KEHHS HAPSHKEHUM TTPH MOCIIEI0BATELHOM COSTMHEHHUH JIBYX
PE3UCTOPOB.

9. IlpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPH MMAPAIIIEIIBHOM COEMHEHUH PE3UCTOPOB.

Nk W=

10.  Omnpenenenue pabOTHI IEKTPHUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.

1. OrnpezenieHre MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

12.  HccnenoBaHue 3aBUCHMOCTM CHJIBI TOKa, MIAYIIETO 4Yepe3 JaMIOuyKy, OT
HaIpsDKEHUS Ha HEel.

13. Onpenenenne KIIJ[ narpeBatens.

14.  HccnenoBaHue MarHMTHOTO B3aWMOJEUCTBHUS TOCTOSIHHBIX MarHUTOB.

15.  H3ydeHue MarHMTHOTO TOJS TOCTOSHHBIX MAarHUTOB MPU UX OOBEIUHEHUH U
pa3JeNeHunn.

16.  HccnenoBaHue AEHCTBUA 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OmnbIThl, IEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHJIbI B3aUMOJEHCTBUS KaTYIIKU C
TOKOM M MarHuTa OT CUJIbl TOKA U HaIllpaBJICHUS TOKA B KaTYIIKE.

18.  M3yueHue nelcTBHS MarHUTHOIO MOJISL HA IPOBOJIHUK C TOKOM.

19.  KonctpyupoBaHue U u3ydeHue paboThl JIEKTPOIBUTATENS.

20.  Hzmepenue KIIJ anekTpoaBUraTtenbHON yCTaHOBKHU.

21.  OmnbITHI IO UCCIEIOBAHMIO SIBJICHUS JIEKTPOMATHUTHON MHIYKIIMH: UCCIIEJOBAaHUE
M3MEHEHUH 3HaYeHMsI U HAaIlPaBJIEHUSI MHAYKIIMOHHOTO TOKA.

9 knacc

MexaHn4yecKkue siBJI1CHHS.

Mexannueckoe aBmxeHne. MarepuanpHas Touka. Cuctema orcyera. OTHOCUTEIBHOCTD
MEXaHUYECKOrO [JBH)KEHHs. PaBHOMepHOe mpsMonuHENHOEe ABMXKeHHE. HepaBHoMmepHOe
npsIMOJIMHEHOe ABM>KeHHe. CpenHsisi M MTHOBEHHash CKOPOCTb Tejla IPU HEPABHOMEPHOM
JBUKECHUH.



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

PaBHOMepHOE ABMKEHUE 10 OKpYXHOCTH. [lepuon u yactora obOpamienus. Jluneitnas u
yriioBas cKopocTH. LleHTpoCcTpeMHUTEIbHOE YCKOPEHHE.

[Tepssiit 3akoH HeroToHna. Bropoii 3akon HeroTona. Tpetuit 3akon Herotona. [Ipunimn
CYMEPIIO3UIUU CHIL.

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

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHUS. YCKOpEeHHE CBOOOJHOTO MaJCHHS.
Jsmwxenue ianet Bokpyr Comnnia. [lepBas kocmudeckast ckopocTb. HeBecoMOCTh U Ieperpy3KH.

PaBHOBecue MaTepuanbHO Touku. AOCOIIOTHO TBEpAOE Teo. PaBHOBecue TBep0To Tena
C 3aKpEIUICHHOM OChIO BpaleHusl. MoOMeHT cuiibl. LIeHTp TskecTH.

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

Mexanunueckas pabota U MOIIHOCTh. PaGoTa cui Tsxkectu, ynpyroctu, TpeHus. CBssb
sHepruu U paboTel. [loTeHIMAanbHAs SHEPrus Tejia, TMOJHSATOTO HaJ TIOBEPXHOCTBHIO 3EMIIH.
[ToTeHumanbHas 3Heprus cxkaroil npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUU.

JdemoncTpanmm.

1. Habnronenrne MeXaHU4eCKOro JIBHKEHHS TeJla OTHOCUTENbHO PAa3HbIX TEJ OTCYETA.

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

3. 3MepeHue CKOpOCTH U YCKOPEHHS PSIMOJIMHEUHOTO IBUKEHUS.

4. VccrnenoBanue MpU3HAKOB PABHOYCKOPEHHOTO JIBUXKEHUS.

5. Habmronenue ABMKEHUS Tella 0 OKPY>KHOCTH.

6. HaOmroieHne MexaHM4eCKUX SIBICHUHM, TPOUCXOIIINX B cucteMe otcuera "Tenexka"
P €€ PAaBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTENbHO KabuHeTa (GU3HUKH.

7. 3aBUCUMOCTb YCKOPEHUS Tela OT MACChl TeJla U ACHCTBYIOIIEH Ha HETO CUJIBL.

8. HabmroneHue paBeHCTBA CHII ITPHU B3aUMOJICHCTBUH TETI.

9. M3MeHeHue Beca Tella MpU YCKOPEHHOM JBUKEHUH.

10. [lepenaua nmnysnbca Ipu B3aUMOJEHCTBUH TEI.

11.  IIpeoOpa3zoBaHus 3HEPIHU MIPH B3aUMOICHCTBUU TEI.

12. CoxpaHeHHE UMITYJIbCA PU HEYTIPYTOM B3aUMOJICHCTBUH.

13.  CoxpaHeHHe UMITyJIbCA IPU a0COTIOTHO YIPYTOM B3aUMOAEHCTBUH.

14. Habnronenne peak THBHOTO JIBHYKEHUSI.

15.  CoxpaHeHHEe MEXaHMUYECKOW YHEPTUU IPH CBOOOIHOM MaICHUH.

16. CoxpaHeHHME MEXaHUYECKON HHEpruy Mpu ABWKEHUU Tela NOJ JEHCTBUEM
PYKUHBL

JlaboparopHbie padoThbI M ONBITHI.

1. KoHcTpyupoBaHue TpakTa JUIsl pa3roHa W JalIbHEHIIEro PaBHOMEPHOTO JIBUKCHUS
HIapUKa WIH TEJIEKKH.

2. OmpeneneHue cpeiHEed CKOPOCTH CKOJBXEHMsI Opycka WIM ABM)KEHMs HIapuKa II0
HAKJIOHHOM IJIOCKOCTH.

3. OmpeneneHure yCKOpPEHHUsl Tela IPU PABHOYCKOPEHHOM JABM)KEHMH IO HAKJIOHHOM
MJIOCKOCTH.

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

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

6. HccnenoBanne 3aBUCHUMOCTH CHUJIBI TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMAalIbHOTO
JTaBJICHMSL.



7. Onpenenenne ko3 duiimerTa TpeHUs! CKOIbKEHHUS.

8. OnpeneneHne KeCTKOCTU IPYKUHBI.

9. Onpenenenue pabOThl CHUIBI TPEHHUS TP PABHOMEPHOM JBMKEHHM Tela I10
TOPU30HTAIILHON ITOBEPXHOCTH.

10.  Omnpenenenue paboOTHl CHIIBI YIIPYTOCTH MPU MOABEME IPy3a C HUCHOJIb30BAHUEM
HETOABUKHOTO U TOJIBI’KHOTO OJIOKOB.
1. N3ydeHue 3aKkoHa COXpaHEHUs YSHEPTUH.

Mexanuyeckue KoJ1e0aHUs U BOJTHBI.

KonebarenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKU KOJIEOAHUI: MEpPHO, 4acToTa,
aMIMTyna. MarematudecKuil M NpPYKUHHBIM MasTHUKU. IIpeBpamieHue »sHEprum mnpu
K0J1e0aTeNbHOM JIBUKEHUU.

3aryxatomme konebanus. BoiHykeHHbIe KoneOanus. Pezonanc. MexaHHUeCKUe BOJIHBL.
CBolicTBa MexaHN4YeCcKuX BOJIH. [IpononbHble U nonepedHbie BOJIHBL. [JIMHA BOJIHBEI U CKOPOCTH
€€ pacipocTpaHeHus. MexaHn4eckue BOJIHbI B TBEP/IOM TeJlEe, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. THQpa3ByKk U yIbTpa3ByK.

JdeMoHcTpanuu.

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

HaOnroneHue BeIHYX/I€HHBIX KOJIeOaHUI 1 pe30HaHca.
Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (Ha MOJIEIH).
HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTBHI.

. AKyCTHYECKHI1 pe30HaHC.

JlaGopaTopHbie padoThI M ONBITHI.

1. Omnpenenenue 4acTOThl U EpHOa KOJIEOAHUH MaTEMaTHUECKOTO MasiTHUKA.

2. OnpezneneHue 4acTOThl U MeproJia KojaeOaHUH MPYKHHHOIO MasiTHUKA

3. HccnenoBanue 3aBUCHMOCTH MEpUO/a KOJEOAHU IMOJABEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. UccnenoBanue 3aBUCUMOCTH NE€PHOJA KOJEOAHUN MPYKUHHOTO MasiTHUKAa OT MacChl
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rpysa.
5. TlpoBepka HE3aBMCMMOCTH TE€pHOJia KOJeOaHWI Trpy3a, MOJABEUIEHHOTO K HHUTH, OT

Macchl Tpy3a.

6. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHoJa KoleOaHUN MIpPYKUHHOIO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

7. N3mepenue yCKOpEeHHsI CBOOOTHOTO A ICHUSI.

DJIEKTPOMATHUTHOE M0JIe U YJIeKTPOMATHUTHBIE BOJIHBI.

DNeKTpOMarHuTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. llIkana s1eKTpoMarHuTHBIX BOJH. Mcronb3oBaHue 3J€KTPOMAarHUTHBIX BOJH Ul COTOBOM
CBSI3H.

DnexTpoMarHuTHas npupoaa csera. CKopocTh cBeTa. BonHOBbIE cBOCTBA CBETA.

JdemMoHcTpanuu.

1. CBolicTBa 371€KTPOMAarHUTHBIX BOJIH.

2. BonHoBbIE CBOMCTBA CBETA.

JlabopaTopHblie padoThI M ONBITHI.

W3yueHne cBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIIBbIO MOOMIIBHOTO TenedoHa.

CaeToBbl€ sIBJICHHS.

JlyueBas mMonens cera. Mcrounuku cBeta. [IpsmosimHENHHOE pacnpOCTpaHEHUE CBETA.
3atmenus CosHia v JIynsl. Otpaxenue cBera. [mockoe 3epkano. 3aKOH OTpa)KEHHs CBETA.

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

Jlunza. Xon mydedr B nmH3e. OnTHueckas cuctema (oToammapaTa, MHUKPOCKONA H
Teneckorna. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1anbHO30PKOCTb.



Pasnoxxenue Genoro cera B ciekTp. OnbiTel HptoToHA. Cli0)KeHHE CTIEKTPATbHBIX I[BETOB.
Mucniepcus ceera.

JdemoncTpanuu.

1. IIpsamonuHelHOe pacIpOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

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

OnTuyeckuii CBETOBO/I.

Xon tydeit B coOuparomiei JTruH3e.

Xop JIydeil B paccenBarole JIMH3E.

[Tomyuenue n300pakeHUid ¢ TOMOIIBIO JINH3.

9. Ilpunnun neictBus Goroarmapara, MUKPOCKOTA U TEJIECKOTIA.

10. Mopens riasa.

I1. Pa3znosxxenue 6enoro cBeTa B CIEKTP.

12.  Tlomyuenue Oenoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

JlaGopaTopHble paGoThI U ONBITHI.

1. MccnenoBaHne 3aBUCMMOCTH yTiia OTPaKEHUsI CBETOBOI'O JIy4a OT YIJIa MaJCHHUs.

2. W3zyueHne XxapakTEepUCTHK M300paXeHHUs IpeAMETa B IJIOCKOM 3epKaJe.

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

4. Tlomydenne n300paXKeHUH C TTOMOIIBIO COOMPAIOIIEH JTMH3HI.

5. Onpeneneare (POKYCHOTO PacCTOSHUS U ONITUYECKON CHITBI COOMPAFOIIICH JIMH3HI.

6. OMBITHI MO PA3I0KEHHUIO OEIOT0 CBETa B CIIEKTP.

7. OnpITHl MO BOCHPUATUIO I[BETA MPEIMETOB IPHU WX HAOIIOAEHHWU 4Yepe3 IBETOBBIC
(UITBTPHL.

KBantoBble fiBJIeHUS.

OmneiTel Pezepdhopaa u mmanerapuast mojens aroma. Mogenb atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENHYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anb(a-, O6era- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sJpa.
Hyknonnas momens aromHoro sigpa. M3oromsl. PagnoaktuBHble TmipeBpainenus. Ilepuop
noJIypacnaaa aTOMHBIX sIJIep.

SnepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsI0BOT0 M MaCCOBOT'O YHMCEI. DHEPTUsl CBA3H
aTOMHBIX si7ep. CBsA3b Macchl M 3HEpruu. Peakiium cuntes3a u aenenus saep. crounnku sHepruu
ConHua u 3Be3.

AnepHas sHepreTuka. JleiicTBUsA paAMOAKTUBHBIX U3TYYEHUN HA )KUBbIE OPTaHU3MBI.

JdemMoHcTpanuu.

1. CrieKTpbl U3Ty4€HHUs U TIOTJIONICHUSI.

CrieKTpbl pa3aMyHbIX I'a30B.

Crnextp Bogopo/a.

Habmonenune tpekoB B kamepe BusbcoHa.

Pabora cueTyrika HOHU3UPYIOMINUX U3TYyISHHH.

. Perucrpanus uzinydeHuss npupoaHbIX MUHEPAJIOB U MPOTYKTOB.

JlaﬁopaTopHLIe PadoThI M ONBITHI.

1. HabumroieHre CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3Iy4EHHUS.

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

3. M3MmepeHue painoakTHBHOTO GOHA.

IToBTOpPHTE/IBLHO-000011IAKO LN MOLYIb.

[ToBTOpUTENBbHO-0000IAOMIUKA  MOAYAb MpEeAHA3HAUYEeH [ CHCTeMaTH3allud |
00001IeHNsT TPEMETHOTO COJIEPYKAHMSI M OTIBITA ICATEIIEHOCTH, PUOOPETEHHOTO TIPU U3YUEHHUH
BCEro Kypca (pu3uku, a Takxke sl MOArOTOBKH K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMEHY I10
¢du3uke a5 00yJaroUINXCsl, BRIOPABIINX STOT Y4eOHBINA TPEaMET.
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[Ipy wW3yyeHMM MJAHHOTO MOJYJS pEANM3yITCS U CHCTEMAaTU3HPYIOTCS  BH/IBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPHIX oOecredymBaeTcs JOCTIKEHUE TPEIMETHBIX H
METaNnpeIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHHUs, (HOpMHUpYETCS eCTeCTBEHHO-HAy4dHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICJIOBAHHS SIBJICHHA NPUPOIBI U TEXHHKH,
OBJIaJICHNE YMEHUSMU OOBSICHITH (PU3MUecKUe SBICHUS, IPUMEHSS MOTydeHHbIC 3HAHUS, pelIaTh
3a/1a4y¥, B TOM YUCJIC KaYEeCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIMIHATEHO EATENbHOCTHBIN XapaKTep IaHHOTO MOJYJIS peaanu3yeTcs 3a CUeT TOoro,
9TO 00YYaOIINECs BHIMTOTHSIOT 3aaHMs], B KOTOPBIX UM TIpe/IaracTcsi:

Ha OCHOBE IMOJIYY€HHBIX 3HaHUN pacro3HaBaTh U HAYYHO OOBACHATH GU3UUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJAE 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
MpEeBpaIIeHHs] U COXPAaHEHHsI BCEX U3BECTHBIX BUIOB YHEPTHH.

Kaxxgas 3 TeM JaHHOTO MOAYJISI BKJIIOYAET IKCIIEPUMEHTAIbHOE UCCIIEIOBAHHE
obobmaromiero xapakrepa. Moaynb 3aBepiiaeTcs MpoBEICHUEM TUAarHOCTUIECKON U OLIEHOYHOM
paboTHI 32 KypC OCHOBHOT'O O0IIIETr0 00pa3oBaHuUs.

2. Ilnanupyembie pe3yabTaThbl OCBOCHUS Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIE:

B pesymbrare u3ydeHwss (U3MKM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Yy
oOyuaroterocst 0yayT chopMHUpPOBaHbI CIIEAYIONINE JUYHOCTHBIE PE3YNIbTaThl B YACTH:

ITaTpuoTHYECKOr0 BOCTIMTAHUS:

MPOSIBIIEHUE UHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM (hU3nUYecKoit
HAYyKH;

[IEHHOCTHOE OTHOIIIEHUE K JTIOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3HKOB.

I'pakaaHCKOro U TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

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

OCO3HaHHE BaXHOCTU MOPAIbHO-3TUYECKUX MPUHITUIIOB B JEATEIBHOCTH YYEHOTO.

ICTETHYECKOT0 BOCTIUTAHUS

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

ILleHHOCTH HAYYHOT0 O3HAHUS:

OCO3HaHWE IEHHOCTH (PM3MUYECKON HAyKU KaK MOIIHOTO WHCTPYMEHTA TO3HAHHS MUPA,
OCHOBBI Pa3BUTHSI TEXHOJIOT U, BaKHEHIIIEH COCTABIAIONIEH KYJIbTYpHI;

pa3BUTHE HAYYHOU JTFOO03HATETLHOCTH, HHTEPECA K HCCIIET0BATEIBCKOM e TEIIEHOCTH.

®opMuUpOBaHUS KYJbTYPbI 310POBbSI U IMOLMOHAJIBHOI0 0JIArONOTYYHs:

OCO3HaHWE IICHHOCTH Oe30macHoro oOpa3a JKM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BaXKHOCTHU IIPaBUJI O€30MAaCHOTO MOBECHUS Ha TPAHCIIOPTE, HA I0POTax, C AINEKTPUUECKUM
" TCIIJIOBBIM OGOPYZ[OBaHI/IeM B IOMAIIHUX YCIIOBHUAX;

c(OpMUPOBAHHOCTH HaBbIKa pedieKcru, MPU3HAHNUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
JKe TIpaBa y Ipyroro 4eioBeka.

TpynoBoro BocnuTtaHusi:

aKTUBHOE y4acCTHE B PELICHUH MPAKTUYECKHX 33/1a4 (B paMKaX ceMbH, 00pa30BaTeIbHOM
OpraHHW3aIly, HACEJICHHOIO0 ITYHKTa, POJHOTO Kpas) TEXHOJOTUYECKOW |  COIUATbHON
HANPaBIEHHOCTHU, TPEOYIOMIUX B TOM YKcie U (PU3NUECKUX 3HAHUM;

WHTEPEC K MPAKTUICCKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C (PUIUKOH.

IKOJIOTMYECKOT0 BOCTIUTAHMS:

OpHEHTAIsl Ha TpUMEHEHHe (U3WYECKHX 3HAHWHM JUIS pemieHus 3a1ad B o0JjacTu
OKpYKarollel Cpelibl, MIIaHUPOBAHUS MOCTYMKOB M OLIEHKH WX BO3MOXKHBIX MOCIEICTBUN s
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OKPYXKaroIIeH CpeJibl;

OCO3HaHUeE TII00aThHOT0 XapaKTepa KOJOTHIECKUX MPOOJIeM U MMyTeH MX pPerieHus.

AzanTanum K MEHSIIOIIUMCH YCJIOBHSAM COIMAILHON M MPUPOIHOM Cpeabl:

MOTPEOHOCTh BO B3aWMOJCHCTBHHM TIPY BBITIOJHEHUH WCCIICJOBAHUNA M TPOCKTOB
(bU3HYECKOM HANIPABICHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSM JPYTHX;

MOBBIIIIEHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUIECKYIO e TEIIbHOCTH;

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

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

TUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHHH HOBBIX (DM3UUYECKUX 3HAHMIA,

CTpEMJICHHE 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:

Osnaoenue yHUBePCAIbHLIMU YUEOHBIMU NOZHACAMETILHBIMU OCUCMBUAMU:

Bazosvie noeuueckue oeticmeus:

BBISIBJISTH M XapaKTePU30BaTh CYIIIECTBCHHBIE TIPU3HAKU OOHEKTOB (SIBIICHUH );

YCTaHABIIMBATh CYIICCTBEHHBIA MPU3HAK KJIacCH(UKAIIMHM, OCHOBAHUS ISl 0000IIEHUS 1
CpaBHCHHS,

BBISIBJISTh 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B pacCMaTpHUBAEMbIX (paKTaxX, JAHHBIX H
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UIESCKUM SIBIICHUSIM;

BBISIBJISTh TNPUYMHHO-CIICACTBEHHBIC CBSI3W TPU HM3YUYECHUH (PU3NYCCKUX SIBICHUN H
MPOIECCOB, TPOBOAWTH BBIBOJBI C HCIOJB30BAHHEM JCHYKTUBHBIX W  HHIYKTUBHBIX
YMO3aKJTFOUCHHH, BBIIBUTATh TUITOTE3bI O B3aUMOCBS3IX (DU3NYCCKUX BEINYHH,

CaMOCTOSITENTLHO BBIOMPATh Croco0 pemieHust yueOHo! (u3ndeckoit 3amauu (cpaBHEHHE
HECKOJIbKUX BapUAHTOB PEIICHUs, BBIOOp HauOoyee MOIXOJAIICTO ¢ YUYeTOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHUER).

Basoevie uccneoosamenvckue oeticmeus:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIBCKUN HHCTPYMEHT TTO3HAHWS;

MPOBOJMTH 1O CaMOCTOSTEIBHO COCTABIICHHOMY IIJIaHY OIBIT, HECIOXKHBINH (DU3MUCCKHIA
IKCIIEPUMEHT, HEOOIBIIIOE HCCIICIOBAHUE (PU3UUECKOTO SIBIICHUS,

OIICHWBAaTh Ha MPHUMEHUMOCTh M JOCTOBEPHOCTh HH(POPMAIUIO, TOJYYCHHYIO B XOJIE
WCCJICTOBAHMSI MITH KCTICPUMEHTA,;

CaMOCTOSITEIILHO (POPMYJIMPOBATH OOOOIICHHS M BBIBOBI IO pe3yjIbTaTaM MPOBEICHHOIO
HaOJII0IEHUS, OIIBITA, HCCIACAOBAHMS;

MPOTHO3MPOBATh BO3MOXKHOE JalibHEHINEe pa3BUTHE (PU3UYECKUX IPOIIECCOB, a TAKKE
BBIJIBUTATh TIPE/IIIONIOKEHUST 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma ¢ ungopmayuei:

MPUMEHSTh PA3JIMYHBIE METOJbI, MHCTPYMEHTBHI W 3alpoChl IMPU MOUCKE U OTOOpE
uHGOPMAIIMU WK JAHHBIX ¢ YUETOM IMPEIJIOKEHHOM yueOHOM (DU3MUeCKOH 3a1auu;

aHAJIM3MPOBATh, CUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH HH(DOPMAIMIO PA3TUIHBIX
BUJIOB M (DOPM Ipe/ICTaBICHHUS;

CaMOCTOSITENIFHO BBIOMpAaTh ONTHMAJbHYIO (OpMy TpeacTaBieHuss WHPOpMAIUUA U
WJUTIOCTPUPOBATH peliaeMble 3a7aud HECIIOKHBIMU CXeMaMH, JTHarpaMMaMH, WHOM rpaduKoi u
UX KOMOMHAIIMSIMH.

OBiajieHHe YHUBEPCAJIbHBIMH Y4€OHBIMH KOMMYHHKATHBHBIMH J1€HCTBUSIMU

Obuwenue:

B X07Ie 00CYXX/IeHUsI Y4eOHOT0 MaTepHaa, pe3yJibTaToB Ja00OPaTOPHBIX PadOT U MPOESKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMbI M BBICKA3bIBATh WJICH, HAICJICHHBIC HA
pellieHre 3a71a9u 1 TOoJJepKaHKue 0J1aroKenaTeIbHOCTH OOIIECHUS;

COMOCTABJIATh CBOHM CYXICHHS C CYXICHUSMH JIPYyrUX YyYaCTHHKOB JUAJIOTA,
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0o0HapyXUBaTh pa3Inyle U CXOJCTBO MO3UIUH;

BBIPAXXATh CBOIO TOUKY 3PEHUSI B YCTHBIX M MUChbMEHHBIX TEKCTAX;

nyOJdMYHO  TPENCTaBISATh  Pe3yAbTaThl  BBIMOJIHEHHOTO  (PU3MYECKOro  OIbITa
(9KCTIEpUMEHTA, UCCIIEI0OBaHMS, IPOEKTA).

CoBMecTHas 1eATeNbHOCTh (COTPYAHUYECTBO):

MMOHUMATH W UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW W WHJAUBHIYALHOW PabOThI TIpH
pelIeHnr KOHKPETHON (hU3NYECKOil MpoOIeMbl;

MPUHUMATh 1I€JIM COBMECTHOWU JESATEIHHOCTH, OpPraHMW30BBIBATH JIEUCTBHUS 10 €€
JTOCTHKEHUIO: paclpellessiTh POiu, 00CYKIaTh MPOILECCHl U Pe3ylbTaThl COBMECTHON padOTHI,
000011aTh MHEHHUSI HECKOJIBKUX YETOBEK;

BBITIOJHATh CBOIO 4acTh pPalOTHI, AOCTUTas Ka4eCTBEHHOTO pe3ylbTaTra IO CBOEMY
HaIPaBJICHUIO U KOOPJAUHUPYS CBOU JACHCTBUS C APYTUMH WICHAMU KOMaH/IbL;

OLIEHUBATh KAYeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
c(hOPMYIIMPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUSI.

OBiajeHne yHMBePCAJIbHBIMH YUYeOHBIMH PeryJsiTUBHbIMU JAeficTBUSIMM:

Camoopeanuszayusi:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYalMsX, TPEOYIOUINX AJsl pelIeHUs
¢u3nUecKux 3HAHUH;

OPUEHTHPOBATHCS B Pa3NUYHBIX MOJAXOAAX MPHUHATHS pEleHUN (MHIUBUIYaTbHOE,
MPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUN TPYIINOi);

CaMOCTOSITENIFHO COCTaBIISITh aJITOPUTM pelIieHdus (PU3NYECKOW 3aaud WM IUTaHa
UCCIIEIOBAaHMSI C Y4YETOM HMEIOIIMXCS PECYpcOB M COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEeHTHUPOBATh MpeajiaraéMble BApUAHTHI PEIICHUH;

MIPOBOIMTH BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons:

JIaBaTh OIIEHKY CUTYyAIlMHU U MpeJjIarath IiaH ee U3BMEHEHUS;

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

BHOCHUTH KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHCIE B XOJ BBIMOJHEHUS (PUINYECKOTO
WCCJICIOBAHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MCHHBIIUXCS CUTYAIlHM,
YCTaHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YyJbTaTa LEIH U YCIOBUAIM.

OMOUMOHAIbHBIN UHTEIJIEKT:

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

[TpunsiTHE CEOS U IPYTHX:

MpHU3HABaTh CBOE IMpaBO Ha OMMOKY MpU pemeHuu (U3NYECKUX 3a7ad WIH B
YTBEP)KJICHUSX Ha HAYYHBIE TEMBI M TAKOE K€ MPaBO APYroro.

IIpenmerHbie:

7 KJIACC

[IpenMeTHbIe pe3ynbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y
YYAIIUXCA YMEHUM:

UCIIONIb30BaTh MOHATHUA: (PU3UYECKHME M XUMHYECKHE sBICHUS, HaOII0JeHHE,
IKCIIEPUMEHT, MOJIeIh, THIIOTE3a, SAMHULIBI (PU3UMYECKUX BEIMUWH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSTHUSI ~ BelllecTBa (TBEplIOe, JKHUIKOE, Ta3000pa3HOe), MEXaHUYECKOe JBI)KEHUE
(paBHOMEpPHOE, HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TpPaeKTOpHUs, PaBHOACWUCTBYOIIAs CHJI,
nedopmarus (ynpyrasi, iacTHUecKas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

pa3nuyath siBieHUs (IudQy3us, TEIIOBOE TBUKEHHUE YACTHIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEpaBHOMEPHOE JBUKEHHE, HHEPIUS, B3aUMOJICHCTBUE TN, pABHOBECUE TBEPABIX TEI
C 3aKpEIJIEHHOM OCBIO BpallleHHUs], TIepeiayua IaBJICHUS TBEPIbIMU T€IaMU, )KUJIKOCTSIMHU U Fa3aMH,
aTMocdepHoe AaBlieHre, IIaBaHUE TeJl, MPEeBpalleHIs] MEXaHMUYECKON SHEPTUH) 10 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JICMOHCTPUPYIONINX JTaHHOE (PU3UUECKOe SBIICHICE,
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pacrno3HaBaTh IPOSBICHHE N3YUYEHHBIX (PU3NUECKUX SABICHUI B OKPYKAIOIIEM MUPE, B TOM
guclie GU3NIEeCKue IBICHUS B IPUPO/IS: IPUMEPHI IBIKEHUS C PA3TMIHBIMUI CKOPOCTSIMH B )KHUBOM
U HEeXKUBOI MpHUpOJE, NeUCTBUE CUIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSIHHE aTMOC(HEpPHOro
JIaBJICHUsI Ha )KMBOW OpPraHu3M, IJIaBaHUE PbIO, pblYard B TEJE YeJIOBEKa, IPU ITOM IEPEBOINUTD
MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEAThH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (PU3MUECKHUX
SIBIICHUI;

ONKCHIBATh M3yYEHHBIE CBOMCTBA Tel U (hU3UUECKUE SBJICHHS, HUCIONB3Ys (U3HUECKUe
BEJIMYMHEI (Macca, 00beM, TNIOTHOCTH BEIIECTBA, BPEMSI, ITYyTh, CKOPOCTh, CPEHSSI CKOPOCTh, CHJIa
YIPYTOCTH, CHJIA TSHKECTH, BEC TeNa, CHIIa TPEHUs, aBjeHue (TBEporo Tena, )KUJIKOCTH, ra3a),
BBITAJIKMBAIOIAsl CHJIa, MeXaHW4eckas padoTa, MOILIHOCTb, IUIEYO CHIIBI, MOMEHT CHIIBIL,
K02 UIIMEHT MOJIE3HOT0 JEHCTBUS MEXaHU3MOB, KWHETUYECKasl ¥ MOTeHIIUaIbHAs SHEPTUs ), IpU
OTMCAaHHUH TPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI HCIIOJIB3YEMbIX BETUYMH, UX 0003HAYCHHS
U eIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJIUTH (POPMYIBI, CBA3BIBAIOIINE AAHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTUMH BEITUYMHAMHU, CTPOUTH TPAPUKU H3YyYECHHBIX 3aBUCHUMOCTEH (PH3UUECKIX
BEJIMYHWH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NUECKUE SIBICHUS M MPOIECCHI, UCIIONIb3YS MpaBHiia
CJIOKEHHUs CUIT (BAOJb OJTHOM MpsiMOiA), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIO
paBHOBecus pbrdara (0J10ka), "30710TO€ MpaBUiIO" MEXaHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOM
SHEPruu, IMpU OSTOM JaBaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHa U 3allUChIBATh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3MUECKUE SIBJICHHUS, TPOLIECCHl U CBOMCTBA T€J, B TOM YKCJE U B KOHTEKCTE
CUTYaI} MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIISITh IPUUUHHO-CIICJICTBEHHBIE CBSI3H,
CTpOUTH 00BsiICHEHHE U3 | - 2 TOTHYECKUX IIAaroB C MCIOIb30BaHUEM | - 2 U3yUYEeHHBIX CBONCTBA
bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;

pemiate pacueTHble 3amaud B 1 - 2 nelCTBUSA, HMCHOJB3YysS 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H 3aIMCHIBATh KPATKOE
yCIIOBUE, MOJCTABIATh (PU3MUECKHE BETUYMHBI B ()OPMYJIBI M MPOBOJIUTH PACUETHI, HAXOAUTH
CIpaBOYHBIC JaHHBIE, HEOOXOMUMBIE Ui peIIeHUs 3ajad, OIEHWBATh PEATHMCTUYHOCTD
MOJy4eHHOU (pU3NUeCKON BETHUUHBI,

pacrio3HaBaTh Ipo0OJIeMbl, KOTOPHIE MOKHO PEIIMTH MPH MOMOIIN (PHU3MUYECKUX METO/IOB, B
OMKMCAHUU HCCIIEJIOBAHMS BBIACIATH MPOBEPSEMOe MPEAINoNoKeHue (TUMOTe3y), pa3auvarh U
WHTEPIPETUPOBATh TOJYUYCHHBIA PE3yNbTaT, HAXOJIUTh OIMIMOKM B XOJ€ ONBITA, MPOBOJIUTH
BBIBO/JIBI 110 €T0 Pe3yNbTaTaM;

MIPOBOJIUTH OTIBITHI 10 HAOIOICHHUIO (PU3NYECKHX SIBICHUH WM (PU3NIECKUX CBOMCTB Tell:
dbopMynupoBaTh MpOBEpsieMble MPEANONOKEHUs, COOUPATh YCTAaHOBKY W3 TMPEIOKEHHOTO
000pyI0BaHUs, 3aIMCHIBATH XOJ ONBITa U (POPMYITUPOBATH BHIBOJIBI,

BBHITIONHATE TPsIMbIE U3MEPEHUsl PAcCTOSHUS, BPEMEHH, Macchl Teia, 00bema, CUJIbl U
TEMIIepaTyphl ¢ UCIIOIb30BAaHUEM AaHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, 3aMHCHIBAThH MOKA3AHHS
npuOOPOB C YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUH;

MPOBOJIUTH HCCIIEOBAaHUE 3aBHCHUMOCTH OJHOW (PU3NYECKON BEMTUYMHBI OT IPYro ¢
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHMI (3aBUCHMOCTH MyTH PAaBHOMEPHO JBIIKYILETrOCs Teia OT
BPEMEHU [IBWKECHHUsS Tella, CHIIbI TPEHUS CKOJBXKEHHUS OT Beca Tella, KadecTBa 00pabOTKH
MOBEPXHOCTEH TeT U HE3aBHUCHUMOCTH CHJIBI TPEHUS OT IUIOMIAAN CONPUKOCHOBEHUS Tel, CHUIIbI
YIPYTOCTH OT YJTMHEHUS TIPYKUHBI, BRITATKHBAIOIICH CHITBI OT 00beMa MOTPYKEHHOM YaCcTH Telia
U OT TUIOTHOCTH KHJKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tella, OT TTyOMHBI, HA KOTOPYIO
MOTPYKEHO TeJo, YCIOBUH IJIaBaHUA Tell, YCIOBUN paBHOBECHS pbluara M OJIOKOB, y4acTBOBATh B
IUTAHUPOBAHUH Y4eOHOTO HCCIIE0BaHUs, COOMPATh YCTAHOBKY U BHITIOJNHATH U3MEPEHUS, CIEAYs
NPEUIOKEHHOMY TUTaHy, (UKCHPOBATh Pe3yJbTaThl MOJYYCHHOW 3aBHCUMOCTH (PH3HMUECKUX
BEJIMYMH B BHJE NPEUIOKEHHBIX TaOMUIl U TpadUKOB, MPOBOJIUTH BBIBOJABI IO pe3yibTaTaM
UCCIIEJIOBAHMS;

MPOBOANTh KOCBEHHbIE M3MEpeHHs] (U3NYECKUX BEIWYUH (IUIOTHOCTH BEIIECTBA
KHUJKOCTH U TBEPJOTO Tela, CUJa TPEHUS CKOJIbXEHHS, JaBICHHUE BO3]yXa, BBITAJIKHUBAIOILIAS
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cuiia, JIEHCTBYIOIIAs Ha MOTPYKEHHOE B XKHJKOCTh TeNO, KOA(P(HUIMEHT MOJIE3HOTO AeHCTBUA
IPOCTBIX MEXAaHU3MOB), CIEAyS MPEIT0KEHHONM HHCTPYKIUH: TPU BBIMOJIHEHUH H3MEPEHHM
cOOMpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHHUE UCKOMOM BEJINUMHBI,

coOmoaTh TpaBWiIa TEXHUKA Oe30macHOoCTH npu  pabore ¢ mabopaTOpHBIM
000pyZI0BaHUEM;

UMETh TPE/ICTABICHUE O NMPHUHIMIAX IEHCTBHS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETpP, JMHAMOMETp, COOOIIAIONIIMECS COCYAbl, OApOMEeTp, phlyar, MOABHKHBIA U
HEIOJIBUYKHBIN OJIOK, HAKJIIOHHAs TUIOCKOCTb;

XapaKTepu30BaTh MPUHLIHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C MHCIIOJIb30BAaHUEM HUX ONMCAHMS (B TOM YHUCIE: MOAIIMIHHUKH, YCTPOICTBO BOJOIPOBOAA,
THJIPABINYECKUN IIpecc, MaHOMETP, BBICOTOMEp, MOPILIHEBOM HAcOC, apeoMEeTp), UCHOIb3Ys
3HaHUS O CBOWCTBaxX (U3MYECKUX SIBICHUH M HEOoOXOoAWMbIe (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

NPUBOANTH TpPHUMEPHl (HAXOMUTh HMH(POPMAIMIO O TpUMEpax) MPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HU Ui obecniedyeHus: 6e30MacHOCTH
npu oOpamieHuu C NpuOOpaMH MW TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/J0pOBBbS H
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKpY Karollel cpee;

OCYIIECTBISITH OTOOP MCTOYHHKOB HH(popManmu B HHTepHETE B COOTBETCTBHU C
3aJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOINXCSI 3HAHUH U IIyTEM CpPaBHEHMS pa3IMUHbIX
HCTOYHUKOB BBLICTATh MH(DOPMAIUIO, KOTOPAask SIBISETCS MPOTHBOPEYMBOW MM MOXET OBITH
HEJI0CTOBEPHOM;

WCTOJIB30BaTh TMPH BBHIMOJHEHUH Y4YeOHBIX 3aJlaHUi HAYYHO-TIOMYJISAPHYIO JINTEPATypy
(GU3M4ecKoro coJepXaHus, CIpPaBOYHbIE MaTepHalbl, pecypchl ceTu VHTepHeT, BlaaeTh
npreMaMH KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HH(OpPMAIMM W3 OJHOW 3HAKOBOM
CHCTEMBI B IpYI'YIO;

co3JlaBaTh COOCTBEHHBIE KpAaTKHUE NMHUChMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2 - 3
UCTOYHUKOB HH(pOpMAalMM, B TOM 4HCI€ MYOJMYHO NPOBOJUTH KPATKUE COOOIEHHUS O
pe3ynbTartax IpPOEKTOB WM Y4YEOHBIX HCCIEIOBaHUI, NMpPU STOM TI'PaMOTHO HCIIOJIb30BaTh
U3y4EHHbIN MOHATUHHBIN annapar Kypca (pU3MKH, COPOBOXKIATh BBICTYIICHHE ITPE3EHTALNEH;

IIPHU BBITIOJTHEHUH Y4YEOHBIX MPOEKTOB M HMCCIENOBAHUN pacHpenensiTh 00sS3aHHOCTH B
rpymnIe B COOTBETCTBHHU C IIOCTaBICHHBIMU 3a[auyaMH, CJICAUTh 32 BHIIIOJHEHNUEM IUIaHa JIeHCTBUH,
OLICHUBATh COOCTBEHHBIM BKIAJ B JIEATEIBHOCTh TPYIIBI, BHICTPaUBAaTh KOMMYHHKATHBHOE
B3aMMO/IEIICTBHE, YUUTHIBAsE MHEHHE OKPYKAIOIIHX.

8 KUIACC

IIpenmeTHble pe3ynbTaThl HA 6Ga30BOM YPOBHE JOJIKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD y
YYAIIHUXCA YMEHUN:

UCIOJIb30BaTh MOHATHS: Macca W pa3Mepbl MOJEKYN, TEeIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAILTMUECKUE U aMOp(HBIE Tella, HACHIIICHHBIH
U HEHACBHIIIEHHBIH Map, BIAKHOCTb BO3/AyXa, TeMIeEpaTypa, BHYTPEHHssS SHEPIus, TEIIOBOU
JIBUTATEb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, DJIEKTPUYECKOE I10Jie, MPOBOJHUKH U
JUBJIEKTPUKH, TIOCTOSHHBIN 3JEKTPUUYECKUN TOK, MATHUTHOE I10JIE;

pa3nuuarh sBIEHUS (TEIJIOBOE pACIIMPEHHE WU C)XKaThe, TeIulonepeaayda, TEIIOBOe
paBHOBECHE, CMauMBaHUE, KalWUIAPHbIE SBJIECHUS, MCIApEHUEe, KOHJCHcalus, IUIaBJIEHUE,
KpucTaJu3anus (OTBEpJEBaHUE), KUIIEHUE, TeIulonepenadya (TeIIonpoBOIHOCTb, KOHBEKIINS,
U3JIy4YEHUe), JIEKTpU3alus Tes, B3auMOJEHCTBHE 3apsioB, JEMCTBUS AIIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MATHUTOB, JIEHCTBUE MarHUTHOT'O 10JI1 HAa IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAasi MHAYKIMS) MO OMMCAHUIO UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3UIECKOE SBICHHE;

pacro3HaBaTh MPOSIBICHHE U3YYEHHBIX (PU3NYECKUX SBICHUH B OKPYKAIOILIEM MHUPE, B TOM
yrcie GU3NYecKue sIBICHUS B MPHUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KAalMJUISPHBIC SIBICHUS B
OpUpoie, KpUCTaUIbl B Ipupoje, nznydenne CoiHia, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUe pOCHI, TyMaHa, MHEs, CHETa, AIEKTPHUYECKHE SIBICHHs B aTMOc(hepe, JIeKTPHIECTBO
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JKUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMid, Jpeld MOIICOB, pPOJb MArHUTHOTO TOJS JUIs
KU3HU Ha 3emiie, TIOJSIPHOE CHSIHHE, TIPH STOM MEPEBOANTH MPAKTUIECKYIO 33/1ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWMCTBA (IPU3HAKHU) (PU3NYECKUX SBIICHUM;

OIMHMCHIBATh M3yYEHHBIC CBOWCTBA TeN W (HM3MUECKUE SBIICHUS, WUCIONB3Ys (DHU3HUECKUE
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSI YHEPIHsi, KOJIMYECTBO TEIUIOTHI, YAelbHas TeIIOEMKOCTb
BEIIECTBA, YJCNbHAs TEIUIOTa IUIABJIICHUS, YAETbHAS TEIUIOTa MapooOpa3oBaHMs, YAelbHas
TEIUIOTa CropaHus TOIUIMBA, KOA(D(PHUIMEHT TMONe3HOr0 MAEWCTBUS TEIUIOBOM MAIWHBI,
OTHOCUTEJNIbHAS BJIXKHOCTb BO3/yXa, OJJICKTPUUYECKUU 3apsiji, CHJIa TOKa, DJIEKTPUUECKOE
HaANpsDKEHUE, COMPOTHUBIICHHE NPOBOJHMKA, YyJEIbHOE COMPOTHUBIECHHE BellecTBa, paboTa u
MOIIIHOCTH JIEKTPUYECKOTO TOKA), MPU OMUCAHWH MPABHILHO TPAKTOBATH (PU3NUYCCKUN CMBICI
UCIOJIb3YEMBIX BETUYHMH, 0003HAUYCHUS U €UHUIIBI PU3NYECKUX BEIHUUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYHHY C JPYTUMHU BEIMYUHAMHU, CTPOUTH TpauKu
W3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOWCTBA Tell, (PU3MUECKHUE SIBICHUS U MPOIIECCHI, UCIIOIB3Ysl OCHOBHEIC
MOJIO’KEHUS MOJIEKYISPHO-KMHETUYECKOM TEOPHH CTPOCHHS BEUIECTBa, MPUHIIUI CYNEePIIO3ULIUN
noJyie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma Jyisi ydacTka IeTH,
3akoH J[xoyns-JleHia, 3aK0OH cOXpaHEHUs! YHEPTHH, NPH 3TOM yMEThb (POPMYIHPOBATH 3aKOH U
3alUCHIBaTh €r0 MaTEMaTUYECKOE BHIPAXKECHHUE;

OO0BACHATH (PU3UUYECKUE TPOIECCH U CBOMCTBA TEN, B TOM YHCJE U B KOHTEKCTE CUTYyallui
MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH MPUUYUHHO-CIICJICTBEHHBIE CBS3HU, 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 (PU3NUYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIIOBUS 33]]a4H 3alUChIBATh KPATKOE
YCIIOBUE, BBISABISATH HEAOCTATOK JIAHHBIX JAJIS PELIEHUsS 3a7aud, BEIOUPATh 3aKOHBI U (POPMYIIBL,
HEOOXOJMMBIC MJIsi €€ pEelIeHHUs, MPOBOAUTH PACUETHl U CPaBHUBATH MOJYYECHHOE 3HAYCHUE
buznyecKoil BETUYNHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTh IMPU MTOMOIIN (PU3NIECKUX METOJIOB,
UCIIONIB3YSl OMHMCAHHWE HCCIEAOBAHMS, BBIICISITH MPOBEPsIieMOE MPEANOI0KEHHE, OLIEHHWBAThH
MPaBUIILHOCTH MOPSJIKA MPOBEJCHUS UCCIEA0OBAHUS, TIPOBOIUTH BBIBOJIbI;

MPOBOAMTD OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SBICHUN UM (PU3NYECKUX CBOUCTB TEI
(KanmuWJUISIpHBIC SIBJICHUSA, 3aBUCUMOCTH JIABJICHHMS BO3JyXa OT €ro o0bema, TeMIIepaTyphl,
CKOPOCTH TIpollecca OCTBbIBaHWS M HArpeBaHUs MPU HU3JIYUYEHUU OT LBeTa MH3Iydarolen
(mornomaronieit) MOBEPXHOCTH, CKOPOCTh HUCHAPEHUs BOJbI OT TEMIIEPATypbl KUIAKOCTH U
IUIONIA/I €€ TOBEPXHOCTH, JJEKTPHU3AIUs TEel W B3aUMOJACHCTBHE DSJEKTPUUECKUX 3apsOB,
B3aUMOJICCTBUE TIOCTOSIHHBIX MAarHWUTOB, BHU3YyaJM3allMsl MAarHUTHBIX TIOJIEW TOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOTO TOJSi Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBA  JJEKTPOJBUTATENST  IMOCTOSHHOTO  TOKa):  (opMynmHpoBaTh  TIpOBEpsIeMbIC
MPENOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py/I0BaHUs, OMICHIBATH XO/T OTIBITA
1 (OPMYIIUPOBATH BBIBOJIBI;

BBITIOJHATH MPSIMBIE M3MEPEHUS TeMIepaTypbl, OTHOCUTEIHHOW BIAXKHOCTU BO3AYXa,
CWJIBI TOKA, HAMPSOKCHUS C MCIOJIh30BAHUEM aHAJOTOBBIX MPUOOPOB U JIATYMKOB (DPU3UUECKHX
BEJIMYMH, CPAaBHUBATH PE3YIbTAThl U3MEPEHUI C YU€TOM 33/1aHHOMN a0CONIIOTHON MOTPEUTHOCTH;

MPOBOJIUTH MCCIIEOBAaHUE 3aBHCHUMOCTH OJHOW (PU3NYECKON BETUYMHBI OT IPYro ¢
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCHMOCTh COTIPOTHUBIICHUS IPOBOIHUKA OT €0 JAJTUHBI,
TJIOMIAM TOMEPEYHOr0 CEYEHHUS U YJIEIBbHOTO COMPOTHBIICHHUS BEIIECTBA MPOBOJHUKA, CHUJIBI
TOKa, WAYIIET0 uepe3 MPOBOAHHMK, OT HANpsDKEHUsS Ha MPOBOJHHUKE, MCCIEIOBaHUE
MOCJIEIOBATEIBLHOTO U MapajuIeIbHOTO COEAMHEHUN TPOBOIHUKOB): IJIAHUPOBATH UCCIIEIOBAHUE,
coOupaTh yCTaHOBKY U BBITIOJNHATH U3MEPEHUS, CIeNys MPEATOKEHHOMY IUIaHy, (PUKCHPOBAThH
pe3yNIbTaThl TIONYYEHHOW 3aBUCHMOCTH B BHJIE TaONHIl W TPadUKOB, MPOBOJUTH BBIBOJBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

16



IIPOBOJIUTh KOCBEHHbIE H3MepeHHs (U3NYECKUX BeIMUYMH (yAedbHas TEMJI0eMKOCTh
BEIIECTBA, CONPOTUBJIEHHE TNPOBOJHUKA, paboTa M MOIIHOCTb JJIEKTPUYECKOIO TOKA):
IUTAHUPOBAaTh M3MEpPEHHsl, COOMPATh ISKCHEPUMEHTAIbHYI YCTAHOBKY, CIEIYs MpPEI0KEHHOU
MHCTPYKLUH, U BBIYUCIIATh 3HAUYEHUE BETUUHUHBI;

coOnmoaTh TMpaBWila TEXHUKH Oe3omacHocTH npu  pabore ¢ J1aboOpaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLHUIIEI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C UCMOJIb30BaHUEM MX OMMCAHUS (B TOM UHUCIIE: CUCTEMA OTOIIEHUS JOMOB, TUTPOMETp, TapoBast
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUHUK HIIEKTPUUECKOW SHEPrHH, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbI, HarpeBaTeIbHbIE ANIEKTPONPUOOPHl (IIPUMEPHI), JIEKTPUUYECKHE INPEAOXPAHUTENH,
JJIEKTPOMArHuT, 3JEKTPOJIBUTATENb IIOCTOSHHOIO TOKAa), MCIOJB3Yysl 3HAHMS O CBOMCTBax
(du3nUecKux sIBICHUH U HEOOXOMUMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUYECKHUE YCTPOMCTBA M N3MEPUTENIbHbIE TPUOOPHI 110 CXeMaM
U CXEMAaTUYHBIM PHUCYHKaM (MHUAKOCTHBIM TEPMOMETp, TEPMOC, ICHUXPOMETP, TUTPOMETD,
JIBUTATeNlb BHYTPEHHEI0 CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl NEKTPHUECKUX
Heneil ¢ mocjae10BaTeNIbHBIM U NapajuIeIbHBIM COEIMHEHUEM 3JIEMEHTOB, paszinyasl yCIOBHbBIE
0003HAUEHMSI FTIEMEHTOB JIEKTPUUYECKHX IIeTIEH;

NPUBOAUTH TpPHUMEPHl (HAXOMUTh HMH(POPMAIMIO O TpUMEpax) MNPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HU Ui obecnedyeHus: 6e30MacHOCTH
npu oOpamieHuu ¢ npuOopaMHM M TEXHUYECKMMH YCTPOWMCTBAMH, COXPAaHEHHUs 3/10pOBbI U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT 0 TIOBEACHUS B OKpY Kartollel cpenie;

OCYIIECTBIATH MOUCK MH(MOpMaIK (HU3NYecKOro coaepkanus B MIHTepHeTe, Ha OCHOBE
UMEOIUXCs 3HAHUHM U ITyTeM CpaBHEHHS TOIOJIHUTENIbHBIX HCTOYHUKOB BBIIENATH HH(OPMAIIHIO,
KOTOpas SIBJISIETCSI IPOTUBOPEUMBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJHEHUHM Y4YeOHBIX 3aJlaHHi Hay4HO-IIOMYJIAPHYIO JINTEPATypy
(GU3NUECKOT0 CONEpXKaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIaAeTh
preMaMM KOHCHEKTHpPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HMHGOpMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHBbIE IHMCbMEHHBbIE M KpaTKHE YCTHbIE COOOIIEHus, 00001mas
UH(POPMALIMIO U3 HECKOJIBKHX MCTOYHUKOB, B TOM YHCJE IMyOJHMYHO MPEICTABIATh PE3YIbTAThI
IIPOEKTHOM WJIH HCCIIEN0BAaTEIbCKON JEATEIBHOCTH, INPU 3TOM T'PAMOTHO HCIIOJIB30BAThH
U3yYEHHBIN MMOHATUHHBIN anmapar Kypca (pU3uKH, COPOBOXKIATh BBHICTYIICHHE MTPE3CHTAIHECH;

IPU BBHINOJIHEHUH YYEOHBIX TPOEKTOB WU HCCIENIOBaHMM (PU3MUECKUX IPOLECCOB
pacrpenensTb 00s13aHHOCTH B TPYIIIIE B COOTBETCTBUH C MOCTABJICHHBIMHU 3a/1a4aMU, CIICIHUTD 32
BBINOJIHEHUEM IUIaHa JAEHCTBHM M KOPPEKTHPOBATh €ro, OLIEHMBAaThb COOCTBEHHBIH BKJIAJ B
JeSTENIbHOCTD FPYMIIbI, BBICTPaUBAaTh KOMMYHUKAaTUBHOE B3aMOIEUCTBHE, IPOSIBIISISI TOTOBHOCTD
paspematb KOH(IUKTHI.

9 KJIACC

IIpenmeTHble pe3ynbTaThl HA 6a30BOM YpOBHE JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y
YYAIIUXCA YMEHUN:

UCIOJIb30BaTh IOHATHSA: CUCTEMA OTCYETa, MaTepUalbHAas TOYKA, TPAECKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JIBWXKEHHUs, Nedopmanus (ympyras, IUIacTHUecKas), TpeHHe,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3Kd, LEHTP TAKECTH, aOCOIIOTHO
TBEP/0E TENO, HEHTP TSHKECTU TBEPAOIO Teja, paBHOBECUE, MEXaHMUECKHE KOJIEOaHUs U BOJIHBI,
3BYK, HH(PA3BYK U yJIbTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI, LIKaJa 3J€KTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIBHO30PKOCTD, CIIEKTPBI UCITYCKaHHs U MOTJIOMIEHUs, ajbda-, 6eTa- u
ramMma-M3JIy4eHUs1, U30TOIbI, IAE€PHAs YHEPTETHKA,;

pa3nuyath SIBIEHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJMHENHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE IBUKEHUE, CBOOOJHOE Ma/IEHUE TeJl, PABHOMEPHOE JBH)KEHUE
[0 OKPY)KHOCTH, B3aMMOJEWCTBHUE TE€J, PEAKTHUBHOE [BHKEHHUE, KOJIEOATENbHOE JBH)KEHUE
(3aTyxarolye U BhIHYKACHHbIE KOJeOaHus ), pE30HAaHC, BOJHOBOE JBH)KEHHE, OTPAXKEHUE 3BYKa,
NPSAMOJIMHEHHOE PacIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIICHHE CBETa, IOJIHOE BHYTPEHHEE
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OTpa)KE€HHE CBETa, Pa3JIOKEHHE OEJOoro cBeTa B CIEKTP M CI0XKEHUE CHEKTPAIbHBIX IBETOB,
JUCIIEpCUsl CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEWUYATOro CIEKTpa
U3JIY4EHHUs1) 10 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPHUPYIOLINX
TaHHOE (PU3HUECKOE SIBIICHUE;

pacro3HaBaTh POSBICHUE U3YYEHHBIX (U3NUECKUX SIBICHUH B OKpYy»KaroIieM MUpe (B TOM
yriciae (QU3NYecKue SBICHUS B MPUPOJE: MPUIMBBHI U OTIMBBI, JBWKeHUE MaHeT COoHEeYHOM
CHCTEMBI, PEAKTUBHOE JIBUKECHHE JKMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKUE BOJIHBI, ITyHAMH, 3XO0, [IBETA TEJI, ONTHUYECKHE SIBJICHUSI B IPUPO/IE,
Ouosornyeckoe JEHCTBHE BUIUMOIO, YJIbTPa(HUOIETOBOIO M PEHTTEHOBCKOTO W3JIy4eHHH,
€CTEeCTBEHHBIN PaJOaKTUBHBIN (HOH, KOCMHUECKHUE JIYUH, PAIHOAKTUBHOE N3TyYESHUE TPUPOTHBIX
MHUHEpaJIOB, JeMCTBUE paJAMOAKTHUBHBIX W3IYyYEHHH Ha OpPraHM3M 4YeJOBEKa), IMpH 3TOM
NEPEBOJUTH MPAKTUUECKYIO 33/1a4y B Y4eOHYI0, BBIICIATh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH)
(bU3nUeCcKuX SBICHUIA;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN M (PU3UYECKUE SBICHHS, UCIIONb3YS (PU3UUECKUE
BEJIMYMHBI (CPE/IHAS U MTHOBEHHAsi CKOPOCTh Tella IPU HEPABHOMEPHOM JIBMIKEHUH, YCKOPEHHE,
nepeMelIeHHe, yTh, yIJI0Bas CKOPOCTh, CUJla TPEHUS, CUjla YIPYTOCTH, CHJIA TSYKECTH, YCKOPEHHE
CBOOOJHOIO TaJeHMsl, BEC Tejla, MMIYJIbC Tela, MMITYJIbC CHJIbI, MEXaHW4eckas pabora U
MOIIIHOCTb, MOTEHIAJIbHAS SHEPT U TeJa, HOIHATOr0 HaJl IOBEPXHOCTHIO 3€MIIH, TOTEHIMAIbHAS
SHEprus CXKaTo MPYKHWHBI, KHHETHUYECKasi SHEPTHsl, MOJIHAsE MEXaHWYeCKas YHEeprus, Nepuos u
yacToTa KojeOaHui, JUIMHA BOJIHBL, TPOMKOCTB 3ByKa U BbICOTA TOHA, CKOPOCTb CBETA, [IOKA3aTellb
IPEJIOMIIEHUS CPEJIbl), IPU OMMCAHUH IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOIB3YEMbIX
BEJIMYHMH, 0003HAYCHHS U €IUHUIBI (PU3UUECKUX BEIHMYMH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYIO (DU3MUYECKYI0 BEIMYMHY C JAPYIMMH BEJIWYMHAMH, CTPOMTh TpaUKH H3y4eHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SIBICHUS U MPOLECCHI, UCMONb3Yys 3aKOH
COXpaHEHHMsI SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHMSI, MPUHIMUI CYNEPIO3ULUN CHJI, TIPUHLIUIT
oTHocuTenbHOCTH ["anuines, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHHs UMITYJIbCA, 3aKOHBI OTPaXKEeHUs
U TIPEJOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsA0BOIO M MAacCOBOTO 4YHCEN MPHU SAEPHBIX
peaKuusx, Mpu 3TOM GOPMYJIHPOBATh 3aKOH U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3NUECKHE TPOIIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH NMPUUMHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
0o0BsicHEHHEe U3 2 - 3 JIOrMYECKHMX LIaroB C HCIOJIb30BAHMEM 2 - 3 M3YYEHHBIX CBOHCTBA
(bu3nUecKux sBICHUH, GPU3NUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacyeTHbIE 3a/1a4M (ONUparoIIMecs Ha CUCTEMY U3 2 - 3 ypaBHEHHI), UCTIONb3Ys
3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3NUECKHE BEIIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 331a4H
3aMMCBhIBaTh KPAaTKOE YCJIOBHE, BBISBIIATH HEJOCTAIOIINE WM M30BITOYHBIE JTaHHBIE, BHIOMPAThH
3aKOHBl U (OPMYNbI, HEOOXOAMMBbIE MJIi PpELIeHUs, NPOBOAMTH pACYeThl U OLEHHUBATh
PEATUCTUYHOCTb MOYYEHHOTO 3HAUYEHUS (PH3UUECKON BEITUYHHBI;

pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOYKHO PEIINUTh MPHU MOMOLIU (PU3UUYECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHME MCCIEIOBAHMSI, BBIIEISATH IPOBEPSIEMOE MPEANOIOKEHUE, OLIEHUBATH
NPaBUIBHOCTh MOPs/IKA MPOBEIEHHUS UCCIIEAO0BAaHUs, NPOBOJUTH BBIBOJABI, MHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOCHUN U OTIBITOB;

IIPOBOJIUTH OMBITHI 10 HAOJIIOJEHUIO (PU3NUECKUX SABJICHUN MM (PU3MUECKUX CBOMCTB Tel
(u3yueHnue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHMsI PHEPIMM, 3aBUCHUMOCTbH IEpHOJa
KOJIeOaHUH TPY>KUHHOTO MAaATHUKA OT MAcChl Ipy3a U *KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTATY/IBI MJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE PACIIPOCTPAHCHHE CBETA, Pa3jiokeHue 0erIoro
CBETa B CIEKTP, U3yUCHHUE CBOMCTB M300pa)KeHUs B IJIOCKOM 3€pKajie U CBOMCTB M300pa’keHUs
npeaMeTa B coOuparomei JInH3e, HaOMroieH!e CIUIOMIHBIX U IMHEHYaThIX CIEKTPOB H3JIy4eHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOrO Habopa 000Opy0BaHUS, ONHMCHIBATh X0/
OTIBITA U €TO PE3YNIbTAThl, POPMYIUPOBATH BHIBOJIBI,
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IPOBOJIUTH IPH HEOOXOAMMOCTH CEpUI0 NPSAMBIX HM3MEPEHMH, OIpenelnss CcpeaHee
3HAUEHUE M3MEPSEMON BeTHMYUHEI ((DOKYCHOE PacCTOSIHUE COOMPAIOIIeH TMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPHUTEIIBHOTO MPUOopa);

MPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHUMOCTEH (PU3MUECKUX BEIMYHMH C HCIOJIB30BAaHHEM
OpSMBIX HW3MEPEHUH (3aBUCHUMOCTh IYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBMKEHHM 0e3
HAuaJIbHOM CKOPOCTH, TepHoAa KoJeOaHWH MaTeMaTH4ecKoro MasTHHKA OT JJIMHBI HUTH,
3aBHCUMOCTH yIJjla OTPa)K€HHs CBETa OT yIJa MaJeHMs U yria IpejIoMIICHUs OT yrila HajeHus):
IUTAHUPOBATh MCCIIEIOBAHNE, CAMOCTOSITETIHHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThI
HOJY4EHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMYMH B BUJI€ TAOIUI] U I'paMKOB, IPOBOANUTE BHIBOIbI
10 pe3yNbTaTaM UCCIICIOBaHUS;

IIPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3UUECKUX BEIIMUHMH (CPEIHSS CKOPOCTh U YCKOPEHHE
TeJa TPU PaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOIHOTO MaICHUSs, )KECTKOCTh MPYKHUHBI,
KO3(QUIHUEHT TPEHUs CKOJIbKEHMsI, MeXaHWuyeckass paboTa M MOIIHOCTb, YacTOTa U IEpPHOA
KOJICOAaHU MAaTEMaTHUECKOTO U MPYKUHHOTO MassTHUKOB, ONTHYECKAs CHJIa COOMPAIOIIEH JINH3BI,
pPaIMOaKTUBHBIA (OH): TIIAHUPOBATh MU3MEPEHMs], COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJIHATH U3MEPEHUS, CIeNysl MPEATIOKEHHON HHCTPYKIIUH, BBIYUCIISITh 3HAUCHHE BETMUUHBI U
aHAJIM3UPOBATh MTOJIyYEHHBIE PE3YIbTATHI C YUETOM 3a/laHHON MOIPEIIHOCTH U3MEPEHHIA;

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

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYCHHBIX (PM3NYECKUX MOJENEH: MaTepruanbHas TOUKa,
abCOJIIOTHO TBEPJI0€ TEJIO, TOUEUHBIM NCTOUYHHUK CBETA, JIy4, TOHKAs JMH3a, IJIaHEeTapHask MOJIeNb
aToMma, HyKJIOHHasl MOJIeJIb aTOMHOTO $/1pa;

XapaKTepu30BaTh MPUHLHUIIBI 1EHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C UCIIOJIb30BaHUEM HMX OMUCAHUA (B TOM YHCIE: CIIUJOMETP, JATYHKH TTOJ0KEHUS, PACCTOSHHS 1
YCKOPEHHs, pakKeTa, 5XO0JIOT, OYKH, IIepucKkor, (oToamnmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, J03UMETp, KaMmepa BuiibcoHa), HCIONB3ysl 3HAHUS O CBOWCTBAX (PH3MUECKUX
SBJICHUH U HEOOXOAUMbIe (PU3UUECKHE 3aKOHOMEPHOCTH;

UCTIOJB30BATh CXEMBl U CXEMATUYHbIE PUCYHKH W3YUYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX TPHOOPOB U TEXHOJIOTMYECKHX MPOLIECCOB MPH PEIIEHUH yUEeOHO-TTPAKTHUECKUX
3aja4, ONTUYECKUE CXEMBI JUIS TMOCTPOCHUS M300paXeHUH B IJIOCKOM 3e€pKajie U coOuparomeit
JIVH3E;

NPUBOANTH TpPHUMEPHl (HAXOMUTh HMH(POPMAIMIO O TpUMEpax) MPAKTHUYECKOTO
UCIOJIb30BaHUs (PM3NYECKUX 3HAHMM B MOBCEAHEBHOM JKM3HU Ui oOecrieueHus: 0e30MacHOCTH
npu oOpamieHnu C MpHOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHsS 3/I0pOBBS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHUS B OKpY Karolllel cpenie;

OCYLIECTBIATh TOUCK HHGpopManmu B HHTEpHETE, CaMOCTOATENHHO (hopMymupys
MIOUCKOBBIN 3aIIpOC, HAXOAMUTH ITYTH OTPENIeNIeHUs] JOCTOBEPHOCTH MOMy4YeHHOH HH(popMauu Ha
OCHOBE MMEIOIINXCS 3HAHUN U JTOTIOITHUTEIHHBIX HCTOYHUKOB;

UCIOJIb30BaTh MPU BBIMOJIHEHUHM Y4E€OHBIX 3a/laHUil HayuyHO-NOMYJSPHYIO JIUTEPATypy,
CTIpaBOYHBIE MaTepHallbl, pecypchl ceTn MHTepHeT, BiaaeTh NpueMaMH KOHCHEKTHPOBAHUS
TEKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHBIC MMUCbMEHHBIE U YCTHBIE COOOIIEHUsI Ha OCHOBE MH(OpMAINH U3
HECKOJIbKUX  MCTOYHHMKOB, IYOIMYHO  MpPEJICTaBIATh  PE3yNbTaTbl  MPOEKTHOW WM
HCCIIEI0BATENIbCKON IEATEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIB30BAaTh U3YYEHHBIN OHITUIHBINA
anmapar M3y4aeMoro pasjena (PU3MKM U COINPOBOXAATh BBICTYIUICHHE MPE3EeHTAlUEH C yueTOM
0COOEHHOCTEH ayTMTOPHH 00YUJaIOIIUXCS.

3. TemaTu4eckoe nIaHNpPoOBaHue
Kaac Koaunuect Koan4yecTBo 4acoB B roj Hror
c BO 4YacCOB B 0
HeJeJII0 Oo0s13aTeIbH Yacrs,
asi 4acTh ¢popmupyemasn
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TeJbHAasl
4acTh)

0P

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

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

JIP OmnpeneneHue 1eHbl JENEHUS IIKAIbl H3MEPUTEIBHOTO
npubopa. HM3mepenue paccrosHuil. M3mepeHne oObema
XKUJKOCTH U TBEPJOTO TEJa.

Kak ¢u3nka u apyrue ecteCTBEeHHbIE HAYKHU U3Y4alOT MPHUPOLY.
EcrecTBeHHO-HAy4HBId ~ METOJ  TO3HAHUSA:  HaOJIIO/EHUE,
IIOCTAaHOBKA HAY4YHOI'O BONPOCA, BBIIABWKEHUE THUIIOTE3,
DKCIEPUMEHT 10  IPOBEPKE  TUIOTE3,  OOBSICHEHHE
HaOmronaemoro sBiaeHus. OnucaHue (U3NYECKUX SIBICHUH ¢
IIOMOUIBIO MOJIENICH.

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

CTpOGHI/IC BCHICCTBA: aTOMbI U MOJICKYJIbI, UX PA3MCEPBLI. OHBITLI,
AOKa3bIBAOMUE JUCKPETHOC CTPOCHHUE BCIICCTBA. Ha6JIIOI[€HI/I€
6pOYHOBCKOI‘O JBUXKXCHUA.

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

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

JIP: U3mepenue Ttemmeparypbl HpH IMOMOIIM KUIKOCTHOTO
TEPMOMETPA U JATUNKA TEMIIEPATypHhI.

bubanoreka
1IOK

10

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

11

HaOnronenue sBIeHUH, OOBACHSIOMIMXCS NPUTSDKEHUEM WIN
OTTAJKMBAHHWEM 4YacTull BemiecTBa. ONBITHI MO HAOJIOIEHUIO
TEIUIOBOTO pacuivpeHust razoB. OnbITBl 1O OOHApYKEHUIO
JIEUCTBHSI CHJI MOJIEKYJIIPHOTO IPUTSIKEHUSL.

12

Mexannueckoe IBHKeHHE. PaBHOMepHOEe M HepaBHOMEpHOE
nexeHne. Ckopoctb. CpefHsisi CKOPOCTh MPU HEPABHOMEPHOM
nBukeHHH. Pacder mytu u BpemeHu ABMkeHus. HaOmroneHue
MEXaHWYECKOTO JBWKEHUs Tena. V3mepeHnue ckopocTu
IPSIMOJIMHEMHOTO ABM)KEHUS.

13

JIP Onpenenenue cpemHeil CKOPOCTH CKOJIBKEHHS OpycKa WITH
HIapuKa 10 HAKIOHHOM miockocTtd. OmnbiTr Onpenenenue
CKOPOCTH pPaBHOMEPHOTO JABI)KEHUS (IIapUKa B JKUIKOCTH,
MOJIEJIH 3JIEKTPUUECKOTO aBTOMOOMJISL U TaK J1ajiee).

14

SIBnenune nHepuMM. 3aKOH MHEpLMH. B3anMoieiicTBrUE Tell Kak
MpUYMHA U3MEHEHUsI CKOPOCTH JIBMKEHUS Tell. Macca kak mepa
WHEPTHOCTH  Tena.  HaOmrojgeHue — SBJICHHWS — WHEPIUH.
HaOmonenre n3MeHeHus: CKOPOCTH MPY B3aUMOJICUCTBUU TEI.

15

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

16

JIP Onpenenenue maoTHOCTH TBEPOTO Tea.

17

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

18

Cuna ynpyrocTu u 3akoH ['yka.

19

JIP OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb PACTSHKEHUS
(meopmaru) Ipy>KUHBI OT MPUITOKEHHON CHUITBI.

20

Bec Tena. HeBecoMocCTb.

21

Cuna TspKecTH Ha IpYTuX IUIaHeTax.

22

W3mepenue cuibl ¢ IOMOIIBbIO TuHamoMerpa. CiokeHue cui,
HaIIPaBJIEHHBIX 110 OJHOW NpsAMOW. PaBHOJEHCTBYyromas Cuil.
JleMOHCTpanys 1o CIIOKEHHUIO CHJI, HAalPaBICHHBIX 10 OJHOMN
IPSIMOA.

23

Cuna tpenus. TpeHue CKOJIbXKEHUS U TpeHUE MOKos. TpeHue B
MIPUPOJIE U TEXHHKE.

24

JIP OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI TPEHUS
CKOJIBKEHUSI OT Beca Tela M XapakTepa COINpPHKACAIOLINXCS
TTOBEPXHOCTEH.

25

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

26

JlaBnenue raza. 3aBUCUMOCTb JaBJI€HMsS ra3za oT o00beMma,
temneparypbl. Ilepenaua naBieHHsT TBEpAbBIMH  TeEJaMH,
KHUIKOCTSIMM M ra3zamu. 3akoH Ilackans. IIHeBMarmueckue
MamuHbl. JlemoHcTpauusa 1) 3aBUCHMOCTH JaBiIeHHs Ta3a OT
temneparypsl. 2)[lepenaya 1aBieHus )KUIKOCTBIO U Ta30M.

27

3aBUCUMOCTh JaBJICHUS 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  BO3MYIMHOW  000Jouku  3emin.  OmbIT
Toppuuennu. N3smepenue aTMOC(epHOTO JIaBJICHUS.
3aBUCHUMOCTh aTMOC(EpPHOTO AaBJICHHUS OT BHICOTHI HaJl YyPOBHEM
mopsi. [lpubopbl ans u3MepeHus: aTMoc(EepHOTO JaBJICHUS.
Hemoncrpanus:  IlposiBaenue — nedcTBusi — aTMochepHOTro
JTABJICHMSL.

30

JleficTBHe KMIKOCTH WM ra3a Ha IOTPYKEHHOE B HHUX TeJO.
BolTankuBaronias  (apxuMezoBa) cuia. 3akoH ApXHMena.
JleMoHCTpanus: 3aBUCHUMOCTH BBITQIKHBAIOMIEH CHJIBI  OT
0o0beMa TOTPYKEHHOW YacTU Tejla W 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 Tesna. OTbITHI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAKOLIEH 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 BBITAJIKUBAIOIIEH CHIIBI, JIEHCTBYIOIIEH Ha
TEJI0, MOTPY)KEHHOE B )KUJKOCTb.

33

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

34

JIP KoHcTpyupoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJKH
Y OTIpE/IEJICHUE €€ IPY30MI0JbEMHOCTH.

35

I'mapaBauyeckuit mpecc.

36

Mexannueckas pabora.

37

JIP Omnpenenenue pa®OTHI CHIIBI TPEHHS TPU PaBHOMEPHOM
JIBMDKEHUH T€Ja O TOPU30HTAIbHOW OBEPXHOCTH.

38

MorHoCTE.

39

[TpocTeie MeXaHU3MBI: phIYar, OJOK, HAKIOHHAS TUIOCKOCTD.
IIpaBuno paBHoBecusi peruara. Jlemonctpauuu. IIpumepsr
MPOCTBIX MEXAHU3MOB.

40

JIP UccnenoBanue ycaoBUM paBHOBECHUS pblyara.

41

[Ipumenenne mpaBuia paBHOBECHS phlyara K 0JI0Ky. "3oj0TO€
MPaBWIO' MEXaHUKH.

42

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

43

JIP Uzmepenne KI1J] HakIOHHOM IJIOCKOCTH.

44

Mexanuyeckas sHeprus. KuHernueckas M TOTEHIMAIbHAs
sHeprus. [IpeBpalienne 0JHOTO BHIa MEXaHUYECKOM YHEPTUH B
JIpyroil. 3aKOH COXpaHEHHUsI SHEPTUH B MEXAHUKE.

45

JIP M3y4yenure 3akoHa COXpaHEHUSI MEXaHUYECKOW SHEPTHUU.
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Uroro:
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OCHOBHBIE TIOJIO)KEHUS MOJIEKYISIPHO-KUHETUUYECKONW Teopuun
CTpOSHHs BemiecTBa. Macca W pa3Mepbl aTOMOB M MOJEKYIL
OHBITI)I, MOATBCPKAAOIINEC OCHOBHBIC ITOJIOXKCHU A
MOJIEKYJIIPHO-KHHETHYECKOM TEOpHHU. HaGmonenne
OpoyHOBCKOTO NBMKeHUs. Habmonenne nuddysun.

Mognenu TBEpIOro, >KMAKOIO M Tra3000pa3HOro0 COCTOSIHUM
BemecTBa. Kpucrammueckue u amopdusie tena. OObsICHEHUE
CBOWCTB Ta30B, JKHUJIKOCTEH W TBEPABIX TEI Ha OCHOBE
MOJIO)KEHUN MOJIEKYJIIPHO-KMHETHYECKOM Teopur. CMauyrnBaHue
W KanwJUISIpHBIE SIBJIEHHUs. TEIUIOBOE pacUIMpPEHUE U CHKATHE.
OnbITel IO OOHAPY)KEHHWIO JEUCTBUS CHJI MOJEKYISIPHOTO
npuTsbkeHus.  HaOmrojeHuwe — sIBJICHWW — CMAadyuBaHUsS |
KanWJUIAPHBIX sBIeHUH. HabmroneHne TemioBoro pacimpeHus
Ten. M3MeHeHue naBieHUs ra3za Npu HW3MEHEHHH O0beMa U
HarpeBaHUW WM OXJaxaeHUU. OMNbITEI MO HaOIIICHHIO
TEIUIOBOIO PACIHIMPEHUSI Ta30B, XKUJIKOCTEH W TBEPABIX TEIN.
Omnpenenenue naBiieHUs Bo3ayxa B OamtoHe mmpwuia. OmbITH,
JEMOHCTPUPYIOIIHE 3aBHCUMOCTh JABJICHHS BO3JyXa OT €ro
o0beMa M HarpeBaHUs WU OXJIKICHHS.

Temnepatypa. CBs3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOIO
JBUKEHUS yacTul. BHyTpeHHss sneprus. [IpaBuna nsmepenus
temnepatypsl. [leMoHcTpanus. [IpoBepka runoTe3sl JUHEMHON
3aBHCHMOCTH JTMHBI CTOJIONKA KUIKOCTH B TEPMOMETPUUECKOM
TpyOKe OT TeMIEpaTyphl.

CriocoObl M3MeHEeHUsl BHYTPEHHEH SHEpruu: Terionepeaaya u
COBEPILIECHHE paboTHI. Bunst TEIUIONEPEIaun:
TETIONPOBOJHOCTh, KOHBEKLIHMS, H3IydeHHe. JlemoHcTpanuu:
Bunel rennonepenaun. OxnaxaeHue Ipyu COBEPIIEHUU PaOOTHI.
HarpeBanue mpu coBepiieHud paOOTHl BHEIIHHUMH 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.

TemooOMeH M TEMIOBOE paBHOBECUE. Y pPaBHEHHUE TEIJIOBOIO
OanaHca.

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

JIP Ompenenenue KoJWYeCTBa TEIUIOTHI, NOJYYEHHOTO BOJOM
IIPU TEMJI00OMEHE ¢ HarpeThIM METAJUIMYECKUM LIUIMHIPOM.

Bubiaunoreka
LHOK
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10.

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

1.

VnensHas Temnora muasieHus. OrmpeneneHue  yAelabHOU
TEIUIOTHI IJIABJICHUS JIBJA.

12.

OnepITHI MO BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJHM WIIN
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 Onpenenenne OTHOCUTENBHOM BIaXXHOCTH BO3/yXa.

17.

OHeprus ToIIMBa. Y ieJbHas TEIJI0Ta CrOPaHMsL.

18.

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

19.

3aKOH COXpAHEHWs M IPEBPALLEHUS SHEPIMM B TEIUIOBBIX
IIPOLIECCAX.

20.

Onektpusanusi Ted. J[Ba pojxa 3INEKTPUUYECKUX  3apsiIoB.
B3anmogeiicTBrue 3apsokeHHBIX Tell. OMNBITHI IO HAOJIIOICHHIO
ANCKTPU3ALMKA TeJl HMHAYKIHEH U TpPH 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 BEJIMYWHBI 3apS/IOB U PACCTOSIHUS MEXIY
TeJIaMu ).

bubmmorex
a [JOK

22.

Onektpudeckoe moje. HampsskeHHOCTh AIIEKTPUYECKOTO OIS

[IpyHiMn  cymepno3uuuu  AJIEKTpUYECKUX  mojed  (Ha

Ka4eCTBEHHOM YPOBHE). JleMoHCTpanun 1.
DneKTpocTaTHuecKas HHAYKIIHSL.

23.

Hocurenn NEKTPUYECKUX 3apsA70B. OneMeHTapHBIN

anektpuueckuid 3apsna. Crtpoenue artoma. [lpoBomHHMKH U

oudIIeKTpukd. McecnenoBanue NENCTBUS DJIEKTPUUECKOTO IMOJIA

Ha TPOBOJHUKM W  AUIEKTpUKU. JleMoHcTpamuu 1.
ITpOBOAHMKY U TUIIEKTPUKH.

24.

3aKOH COXpaHEHUS ANMEKTPUIecKoro 3apsaa. Jemoncrpanuu 1.
3aKOH COXpaHEHHUS DIICKTPUUYECKHX 3apsJIOB.

25.

DJIEKTPUYECKUH TOK. Y CJIOBUSI CYIIIECTBOBAHUS JIEKTPUUECKOTO

ToKa. VICTOYHMKM TOCTOSHHOrO ToOKa. JlemoHcTpamuu 1.
MoaenupoBaHHe€ 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.

24
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27.

DneKkTpuyecKas 1emb.

28.

Cuna toka. Jlemonctpanu 1. N3mepenne cuiabl  TOKa
aMIIEPMETPOM.

29.

JIP COopka w® mpoBepka pabOTBl DJIEKTPUUECKOW IENu
MMOCTOSIHHOTO TOKa. VI3MepeHue u peryJimpoBaHue CUJIbI TOKA.

30.

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

31.

JIP M3mepeHue u peryanpoBaHue HaNPSKEHUS.

32.

CompotuBnenne  npoBoAHMKAa.  Peoctar u  Marasus
CONPOTUBJICHHIA.

33.

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

34.

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

35.

VY nenasHoe COIIPOTHBIICHHE BEIIIECTBA. OnbITHI,
JIEMOHCTPUPYIOILINE 3aBUCHUMOCTh JIEKTPUUECKOTO
COIIPOTHBIIEHUS] MNPOBOJHMKA OT €ro JJIMHbL, IUIOIIAAX
HONEPEYHOr0 CEYCHUs] U MaTepHaa.

36.

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

37.

JIP IIpoBepka mnpaBuia CJIOXKEHUS HAOPSOHKEHUN  TPU
MOCJIEZIOBATEIHLHOM COEIMHEHUH IBYX PE3UCTOPOB.

38.

JIP IlpoBepka mpaBuna s CUJIBI TOKAa MpPU MapajlielbHOM
COEJIMHEHUH PE3UCTOPOB.

39.

PaboTa n MOIIHOCTD JJICKTPHUYCCKOI'O TOKA.

40.

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

41.

3akoH J[xoynsa-JIenna.

42.

DNEeKTPUUYECKHE LIETH U MOTPEOUTENN INEKTPUUECKON 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. MoaenupoBaHl€ MAarHUTHBIX MOJIEH TOCTOSTHHBIX
MarHuTOB.

44.

MaruautHoe nosne. OnbIT Ipcrena. M3ydeHne MarHuTHOTO OIS
MOCTOSIHHBIX MAarHUTOB TNPH HX OOBECIUHCHUU W Pa3JICIICHUH.
Hemonctpanuu 1. OnbiT Opcrena. UccnenoBanue nedcTBus
AJIEKTPHYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

45.

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

MarautHoe 1oJie AJIEKTpUYeCKoro Toka. JlemoHcTpauuu
MarauTtHoe 1nosie Toka. JJIeKTPOMarHuT.

47.

IIppuMeHeHHe  DIIEKTPOMarHuTOB B TexHUKe. JlelicTBue
MarHMTHOTO IIOJIsI Ha IMPOBOAHMK € TOKOM. OmnbITHI,
JEMOHCTPUPYIOLIUE  3aBUCUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKH C TOKOM M MarHUTa OT CHJIBI TOKA M HAIIPABJICHUS TOKA
B Karyuke. /lemoHcTpanuu 1. [Hevictue MarHuTHOIO
10JI HA IIPOBOJTHUK C TOKOM.

48.

JIP W3yuyeHue neWCTBHASI MAarHUTHOTO TOJISI HA MPOBOAHUK C
TOKOM.

49.

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

50.

JIP KoHcTpynpoBaHue U U3ydeHUe pabOThl 3JEKTPOBUTATEIS.
N3smepenne KIIJ[ asekTpoaBUraTenbHON YCTAHOBKH.

51.

OnbiTel Dapanest. SIBaeHHE BIEKTPOMATHUTHOM WHAYKIUU.
[IpaBuno Jlenna. MccaenoBanue SIBICHHs DJIEKTPOMAarHUTHOMN
WHIYKIWA. JleMoHCTpanun

1. OmnsiTel Dapanes.

2. 3aBUCHMOCTD HaIpaBJeHUsI WHIYKIIMOHHOTO TOKA OT
YCJIOBU €r0 BO3SHUKHOBEHHSI.

52.

Onektporereparop. CrocoObl TMOMYYEHUS IIEKTPUUECKOM
SHEPIruU. DIIEKTPOCTAHIIMU Ha BO300OHOBIISIEMBIX HCTOYHHKAX
OHCPTHUHU. O1BITE 110 HUCCIICOO0BAHUIO SABJICHUS
AJIEKTPOMArHUTHON ~HMHIYKIIUW: WCCIECIOBAaHHE HW3MEHEHHI
3HAYCHUA n HaIlpaBJICHUA HHAYKIOUOHHOT'O TOKa.
JleMoHCTpanuu DIeKTpOreHepaTop NOCTOSTHHOTO TOKaA.

Hroro:
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n/n

Tema ypoka

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

0P

Mexannueckoe ABHKeHUE. MatepuanbHas Touka. Cucrema
orcuera. JlemoncTpanuu HabmoieHne MexaHn4ecKuX
SIBJIEHUM, MPOUCXOAIINX B cucTeMe oTcyeTa "Tenexka" nmpu
€€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUHM OTHOCHUTEIIBHO
kaOuHeTa (PU3HKH.

OTHOCUTENBHOCTH MEXAaHUYECKOTO JIBHKEHUS. JleMoHCcTpaln
HaGimoienne MexaHu4ecKoro IBHKEHUS Tella OTHOCUTEIHHO
pa3HbIX Ten otcueTa. CpaBHEHUE yTel U TPaeKTOpUi
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ABHUIKCHUS 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 WA TEJIEKKH.

5. | HepaBHOMepHOE NpsIMOJIMHEWHOE JIBMKeHHE. 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 CKoOpocTH U yCKOPEHUS
MPSIMOJIUHEIHOTO JIBUKEHHUS.

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

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

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

10. | CBoboaHoe nmanenue. OnbIiTh [anues.

11. | PaBHOMEpHOE ABUKEHHUE IO OKPYKHOCTH. [lepuoa u yactora
oOpamienus. HaGmoneHne 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
IIPU B3aUMOJICUCTBHUH TEIL.

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

18. | JIP OnpeneneHue ;k€CTKOCTU MPYKUHBI.

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

JpyTye BUIbI TPEHHUS.
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20.

JIP UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT
CHJIbI HOPMAJIBHOTO JIaBJICHHUS.

21. | JIP Onpenenenue k03P PUIIMEHTA TPEHUS CKOJIBKEHUS.

22. | Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHUE
cBoOoaHOrO naaenus. Jlemoncrpauuu Mi3menenue Beca tena
MIPU YCKOPEHHOM JIBUYKEHUH.

23. | Asmxenue mianet Bokpyr Comnnua. [lepBas kocmuueckast
cKkopocTh. HeBecoMoCTh U TIEperpy3KH.

24. | PaBHOBecHe MaTepuaIbHON TOYKH. AOCOIFOTHO TBEPIOE TEIIO.

25. | PaBHOBecHe TBEpPIOTO Tella C 3aKPETVICHHON OCBIO BpaICHUSI.
MowmeHnT cunbl. LleHTp TskecTH.

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

27. | Umnynbe cuibl. 3aKOH COXpaHEHUs UMITyJIbca. JleMoHcTpauu
CoxpaHeHne UMITyJIbca MIPU HEYIPYTOM B3aUMOJAECHCTBHH.
CoxpaHeHmne UMITyJIbca PH a0COMIOTHO YIIPYTOM
B3aUMO/ICVICTBHH.

28. | PeaktuBHOE aBMKeHUE. HaOnroaeHre peakTHBHOTO JIBUYKEHUSI.

29. | Mexannueckas paboTa ¥ MOITHOCTb.

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

31. | JIP Onpenenenrie paboThl CHIIBI YIPYTOCTH MPH TTOIBEME 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 TOBEPXHOCTHIO bubnunoreka
3EMJIH. HOK

35. | IloTeHuManbHast SHEPTUS C)KATOU MPYKUHBI.

36. | Kunernueckast aHeprus. Teopema 0 KWHETHUECKON YHEPTHUH.

37. | 3aK0H COXpaHEHHUs] MEXaHUYECKOU Hepruu. JleMoHTparuu
[TpeoOpa3oBaHust SHEPTUH NPH B3aUMOACHCTBUH TEIL.
CoxpaHeHne MeXaHU4eCKON YHEPTHH MPH CBOOOTHOM
najgeHnn. CoxpaHeHHe MEXaHUUECKOW SHEPTUH NPHU ABUKEHUHU
Tena Moj AeHCTBUEM MPYKUHBI.

38. | JIP N3yueHue 3aKoHa COXpaHEHHUS SHEPTUH.

39. | KonebaTenpbHoe ABMKEHUE.. MaTeMaTH4ecKuil U MpPYKUHHBIN

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

Habmonnenue xonebanuii rpyza 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 MEpUO/Ia KoJIeOaHUH TTPYKUHHOTO
MasTHHKA

43.

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

44,

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

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

45.
46.

3aryxaromue KoieOaHusl.

Brinyxnennsie konebanus. Pesonanc. Habmonenue
BBIHYKICHHBIX KOJICOAHNUN U pE30HaHCA.

47.

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

48.

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

49.

MexaHu4eckue BOJHbI B TBEPAOM TEJE, CEHCMUYECKHE BOJHBI.

50.

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

51.

JIP U3mepenue yckopeHusi CBOOOIHOTO MaJCHHS

52.

DNeKTpOMarHuTHOE ToJIe.

53.

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

54.

JIP N3yueHune CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH € IOMOIIBIO
MOOWIBHOTO TenedoHa.

29

bubanoreka
IIOK




55.

DnekTpoMarHuTHast mpupoza ceeta. CKOpocTh CBETA.
BonHoBbIe cBoiicTBa cBeTa. [leMoHcTpanu. BoaHoBbIe
CBOIICTBA CBETA.

56.

JlyueBas monens cBera. MicTouHukH cBerta.

57.

IIpssmonuHeEitHOE pacnipocTpaHeHue cBeTa. JJeMoHcTpanuu
[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA.

58.

3armenus Connna u JIyHBI.

59.

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

60.

JIP W3yuenune 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 IPEJIOMIIEHUS] CBETOBOTO
Jiy4a OT yrJia maJeHus Ha TpaHuIle "BO3TyX-CTEKJIO".

64.

[TonHOE BHYTpEeHHEE oTpaXkeHue cBeTa. Mcronbp3oBanue
MOJTHOTO BHYTPEHHET0 OTPAKEHHS B ONITHYECKUX CBETOBOIAX.
JeMoHncTpanu ONTHYeCKUil CBETOBO/I.

65.

Jlunza. Xon nydeit B tuH3e. [leMoHcTpanu Xo iyyei B
coOuparoIei JIMH3e.

Xox nydeit B paccenBaromiei guH3e. [lomydeHne n300pakeHui
C TIOMOILIBIO JIUH3.

66.

JIP TMomyuenue n300pakeHUl ¢ TTOMOIIBIO COOMparomIeit
JIUH3BI.

Omnpenenenre GOKYCHOTO PACCTOSHUS U ONITHYECKOM CHITBI
cOOMparoIIeH JIMH3HI.

67.

OnTudeckas cucremMa goroanmnapara, MUKPOCKOTa |
teneckomna. Jlemonctpanuu [Ipunnun geiictsus poroanmnapara,
MHUKPOCKOIIa U TEJIECKOIa.

68.

I'na3 kak ontudeckas cucreMa. bin3opykocTs u
JabHO30pKOCTh. JleMoHCcTpanuu Mojens riasa.

69.

Paznoxenue 6enoro csera B cniektp. OnbiTel HploToHA.
JHemoHcTpanuuu Pasnoxxenne 6e10oro cBeta 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 cBera mpu CI0KeHUU CBETa
Pa3HbIX 1[BETOB.

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

73. | OmbiTel Pesepdopaa u mmaneTapras Mmosiens atoma. Mojenb 1
aroma bopa.

74. | Ucnyckanue u norjioiieHue ceera aromoM. KBaHTEHI. 1
Jluneityateie cnekTpsl. JleMoHcTpanynu CieKTphbl U3TYYEHUS U
norioueHus. CoekTpsl pa3inyHbIX razoB. CrieKTp BogOpoa.

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

76. | PannoakTuBHOCTH. Allb(a-, 6€Ta- 1 raMMa-u3TydeHUSI. 2
Hemonctpanuu Habmonenue TpekoB B kamepe BuibcoHa.

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

78. | Ctpoenue aToMHOTO sA1pa. HykiioHHas MOeb aTOMHOTO sIpa. 1

79. | U3otomnbl. PaguoaktuBHbIe ipeBparienus. [lepuog 1
MoJIypacnajia 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 3BE3I.

84. | SlnepHas sHepreTuka. [[elicTBUS paliOaKTUBHBIX U3JTYYEHUMN 1
Ha JKUBBIE OpraHu3Msl. JlemoHcTpanuu Pabora cueTunka
MOHU3UPYIOUINX U3NydyeHul. Perucrpanus nuznydeHus
MIPUPOIHBIX MUHEPATIOB U MPOIAYKTOB.

Hroro: 102

4. IlpoBepsieMble TpeIMeTHbIE Pe3yJabTAaThl OCBOEHHMSI OCHOBHOW 00pa3oBaTe/bHOM

NMPorpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

7 KJIACC

Kox nposepsiemoro pesyibTaTta [IpoBepsiemble TIpeAMETHBIE PE3yJIbTATHl OCBOCHUS

OCHOBHOI 00pa30BaTeNILHOI MPOrpaMMbl OCHOBHOTO OOIIIEr0 00pa3oBaHHUsI

1.1 HCIIOJIb30BATh U3YUYCHHLIC ITIOHATUSA

1.2 pasiinuaTh ABJICHUA 110 OITMCAHUIO 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 SBICHUI B OKPYXKAroOIIeM
MHpE, B TOM 4Hcie PU3NIECKUE BICHUS B IPUPOJIE, IIPU ITOM IEPEBOUTH IPAKTHUECKYIO 3a/1a4y
B y4eOHY0, BBIJIENIATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3MUECKUX SBICHUN

1.4  onuceiBaTh H3y4EHHbIE CBONCTBA Tel M (U3NYECKHUE SIBICHUS, HCIOJIb3YS
¢u3nyeckue BENWYMHBI, IPU OINUCAHUM MPAaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT
UCTOJIBb3YeMBbIX BEIMYMH, HUX O003HAUE€HUS M E€AMHUIBl (U3NYECKMX BEJIUYMH, HAXOIUTh
(GopMyIbl, CBA3BIBAIOLINE NaHHYK (U3NYECKYIO BEIMYMHY C JPYITMMU BEIMYMHAMHU, CTPOUTH
rpadMKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUYNH

1.5  xapakrtepu3oBaThb CBOICTBa Tell, (PU3NYECKUE SBICHUS U MPOLECCHI, MCIOJIb3Ys
U3y4EHHBIC 3aKOHBI, IIPU TOM J1aBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alHUCHIBATh €rO
MaTeMaTHYeCKOE BbIpa)KEHUE

1.6  0OBSACHATH (U3NYECKHE SIBICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallMil MpaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATH IPUUYHUHHO-
CIIEICTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHHE M3 1 — 2 jormyeckux miaroB ¢ onopoit Ha 1 — 2
U3YYEHHBIX CBOMCTBA (PU3NUECKUX SBICHHH, (PU3NUIECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH

1.7  pemarp pacuérHbie 3agaud B | — 2 neicTBUS, UCIONB3YSI 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H 3alMCHIBATh KPATKOE
yCIIOBHE, TOACTABIATh (pU3MUYECKHe BEIHMUMHBI B (OPMYIBI M MPOBOAUTH PACUETHI, HAXOIUTH
CIpaBOYHBIC JaHHBIC, HEOOXOMUMBIC Ui peIIeHUs 3a]ad, OICHWBATh PEATHCTUYHOCTD
MOJTyYEeHHOW (PU3NYECKON BETHUNHBI

1.8  pacmo3HaBaTth MpoOJIEMBI, KOTOPBIE MOXHO PEIIUTh MpPU MOMOIIU (DU3HUYECKUX
METOJIOB, B OINMCAHWU HCCIEAOBAHUS BBIIEIATh MPOBEPSIEMOE MPEANOIOKEHUE (TUIIOTEY),
pasinyaTth M MHTEPIPETHPOBATh IMOJYUYEHHBIM pe3ysbTaT, HAXOIUTh OUIMOKH B XOJ€ OIBITA,
JieNIaTh BBIBOJIBI IO €0 pe3yJsibTaTaM

1.9  mpoBOAUTH OMBITHI MO HAOMIOJACHHIO (U3NYECKUX SBICHUH WM (PU3NUecKHX
CBOMCTB Tel: (HOpMyIUpOBaTh IPOBEPsIEMble MPEANONOKEHHUs, COOUpaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATE X0/ ONbITa U (OPMYJINPOBATH BHIBOJIBI

1.10  BBIMONHATH NpsIMBbIE M3MEPEHUS C HCIOJIb30BAHHWEM aHAJIOTOBBIX M LU(POBBIX
npuOOpOB, 3alMChIBaTh MOKAa3aHUsA MPUOOPOB ¢ YUETOM 3aJaHHOM aOCOIIOTHOM MOTpEelIHOCTH
M3MEpEHU

1.11  mpoBOAWTH KCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PU3UYCCKOMN BETMYHHBI OT JIPYTOM
C UCHOJIb30BAaHUEM NPSIMBIX U3MEPEHUH, yUaCTBOBATh B INIAHUPOBAHUM y4eOHOTO HUCCIIeI0BaHUS,
cOOMpaTh YCTAaHOBKY W BBITIOJHATH MU3MEPEHHS, CIEAys MPENJIOKESHHOMY IUIaHy, (UKCHpPOBAThH
pe3yabTaThl MOTYYCHHOHN 3aBUCUMOCTH (DU3MUYECKUX BEIMYHMH B BHUJE MPEIOKEHHBIX TaOIHIl 1
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3yIbTaTaM MCCIIEIOBAHUS

1.12  mpoBOIUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIMUUH, CIEAYs MPEAIOKEHHON
UHCTPYKLIMU: TIPU BBIOJHEHUHM HW3MEPEHUIl coOMpaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIUNCIISATh 3HAUEHUE HCKOMOW BETTMYMHBI

1.13  coOmronaTh mpaBWia TEXHUKH OE30MAaCHOCTH NpHU paboTe ¢ J1abopaTOpHBIM
00opyI0BaHEM

1.14 yka3piBaThb NPUHLMIBI JACUCTBUS NPUOOPOB U TEXHUYECKHX YCTpOICTB,
XapaKTepu30BaTh MPUHLMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPONCTB C
MIOMOIIBIO WX OMHUCAHUS, UCTIONB3YS 3HAHUS O CBOMCTBAX (PM3MUECKUX SBICHHIA U HEOOXOAUMBIE
¢du3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH

1.15 npuBoaMTH HpuUMEpbl (HAXOAUTh HMH(OPMAIMIO O HpPHUMEpax) MPAKTUYECKOTrO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HU Ui obecnedyeHus: 6e30MacHOCTH
npu oOpalieHun ¢ npudopaMM M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/10pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 TIOBEACHUS B OKpYXKarollel 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 WIIU
MOeT OBITh HEZIOCTOBEPHOM

1.17 wcnonp30BaTh TPH  BBINOJHEHWH YYEOHBIX 3aJaHUN  HAYYHOMOIYJISIPHYIO
auTepaTypy (usndeckoro coaepikaHUs, CHPAaBOYHBIE MaTepHalbl, pecypchl ceTh MHTepHer,
BIAZETh NpHEMAMM KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHMs HHOpMAIUU W3 OTHOH
3HAaKOBOH CHUCTEMBI B IPYTYIO

1.18 co3maBaTh COOCTBEHHBIE KpaTKHE MICEMEHHBIC M YCTHBIE COOOIICHNUS Ha OCHOBE 2
— 3 NCTOYHUKOB HH(OPMAITNH (PU3UIECKOTO COJICPKAHUS, B TOM YUCIIE ITYOJIMYHO JIeTIaTh KpaTKue
COOOIIEHHS O pe3yiabTaTax MHPOCKTOB WJIM YYEOHBIX HCCIEIOBAaHHWW, TMPH 3TOM T'PaAMOTHO
UCTIOJIb30BaTh M3YYEHHBINH MOHATUHHBINA ammapaT Kypca (PU3HMKH, COMPOBOXAATH BHICTYILICHHE
Mpe3eHTaunuen

1.19 mpu BRINOJIHEHUH y4eOHBIX IPOSKTOB U UCCIIEOBAHHIA pacTIpeiesITh 00S3aHHOCTH
B TIpyNIe B COOTBETCTBMU C MOCTABJICHHBIMU 3aJadyaMH, CIEAWTH 3a BBIOJHEHHEM IIIaHa
NIeMCTBUH, aJeKBaTHO OIEHHBATh COOCTBEHHBIM BKJIAJ B JIEATEILHOCTH TPYIIBI, BHICTPAUBAThH
KOMMYHHKAaTHBHOE B3aMMOICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAFOIIUX

8 KJIACC

Kox mposepsiemoro pesyibrara [TpoBepsieMble TPEAMETHBIE PE3yJIbTAThl OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 001IeT0 00pa3oBaHus

1.1  wcmonp30BaThH MOHSATHUS

1.2 pa3nnyath SIBIEHHUS 110 ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUecKoe sIBIEHUE

1.3 pacno3HaBaTh MpPOSBICHHUE HM3YYCHHBIX (DU3NYECKUX SBICHUI B OKpYXarollem
MHpE, B TOM 4Kcie GU3NUECKUe IBICHUS B IPUPOJIE, IPU ITOM IEPEBOUTH IPAKTHUECKYIO 3a/1a4y
B y4eOHY0, BBIJICNATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3UUECKUX SBICHUN

1.4  onuceiBaTh H3y4EHHbIE CBOMCTBa Tel M (U3NYECKUE SIBICHUS, HCIOJIb3YS
¢u3nyeckue BENWYMHBI, TPU OINUCAHMM MPAaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT
UCTIOJIb3YEMBbIX BEIMYMH, 0003HaYeHUS U €IUHUILBI (PU3HMUECKUX BEJIMYMH, HAXOAUTh (GOPMYIIBI,
CBSI3bIBAIOIME JIAHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINUUH

1.5  xapakrtepu3oBaThb CBOICTBa Tell, (PU3NYECKHUE SBICHUS U MPOLECCHI, HCIOJIb3Ys
U3yYEHHBIC 3aKOHBI, MIPU ATOM JIaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alUCHIBATH €TO
MaTEMaTUYECKOE BbIpa)KEHHE

1.6  0OBSACHATH (PU3MUECKUE MPOILECCH U CBOWCTBA TEIl, B TOM YHCIE U B KOHTEKCTE
CUTYalluil NMPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATh IPUUYNHHO-CIIEICTBEHHBIE CBSI3H,
CTpOUTH OOBSICHEHHE M3 | — 2 JOrMYecKHX LIaroB ¢ MOMOUIbIO | — 2 M3y4YEHHBIX CBOWCTBa
du3nUecKuX SBICHUHA, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7  pemarp pacuérHbie 3aaud B 2 — 3 NeCTBUS, UCIONB3YSI 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H 3alMCHIBATh KPATKOE
YCJIOBHE, BBISIBIISTh HEAOCTATOK JAHHBIX JUIS PELICHHUS 33Jjaud, BEIOUPATh 3aKOHBI U (POPMYIIBL,
HeoOXOoauMBbIe JUIsl €€ pelIeHMs], NMPOBOAUTh PACUETHl U CpPaBHUBATh IOJYUYEHHOE 3HAUYEHHE
($u3UUeCcKOil BETMUMNHBI C U3BECTHBIMU JIaHHBIMU

1.8  pacno3HaBaTh NMpoOJIEMBI, KOTOPbIE MOXHO PEIIUTh HpPU MOMOIIU (hU3HUECKHX
METO/IOB, HCHOJIb3ys ONHCAHHWE WCCICAOBAHUS, BBIACIATh HPOBEPSEMOE IPEAIONOKEHHE,
OLIEHUBATh MTPABUIILHOCTH MOPSAIKA MPOBEICHHSI UCCIIEA0BAHUS, JIeNIaTh BHIBOIbI
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1.9  mpoBOIUTH OMBITHI MO HAOMIOJACHHIO (U3NYECKUX SIBICHUNA WU (PU3HYecKux
CBOMCTB Tel: (QOpMYyIUPOBaTH IMPOBEpPSEMbIE TMPEANOIOKEHUS, COOMPaTh YCTAaHOBKY W3
MPEIOKEHHOTO0 000PYA0OBaHHUS, OIMCHIBATH X0 OMBITA M (OPMYIUPOBATH BHIBOIBI

1.10  BBIMONHATH OpPAMBIE MU3MEPEHUS] C HCIOJIH30BAHUEM aHAJIOTOBBIX MPUOOPOB U
MaTYUKOB (PU3MUECKHX BEIMYWH, CPABHUBATh pPE3yJbTaThl M3MEPEHHH ¢ y4&€TOM 3aJlaHHOM
a0COTIOTHOM MOTPEIIHOCTH

1.11  mpoBOAMTH KICCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PU3UUYECKOMN BETMYHHBI OT JIPYTOi
C HCIOJBb30BAaHUEM MPSMBIX U3MEPEHMIA: MIaHUPOBATh HCCIEIOBaHUE, COOUpATh YCTAHOBKY U
BBITMIOJTHATH U3MEPEHHUSI, CIeys MPEIOKEHHOMY TUTaHy, (UKCHPOBATH PE3YIbTaThl MOTYYCHHON
3aBUCHUMOCTH B BUJI€ TaOIUIl U TpaduKOB, AeTIaTh BHIBOABI MO Pe3yabTaTaM HCCIEA0BaHUS

1.12  mpoBOAWUTH KOCBEHHBIE H3MEpPEHHUS (PUINYECKUX BEIUYHH: TUIAHUPOBATH
U3MepeHusi, cCOOMPaTh IKCIIEPUMEHTAILHYIO YCTAHOBKY, CIEAYs MPEII0KEHHON WHCTPYKIINHU, U
BBIYHCIISITH 3HAYEHUE BETUUUHBI

1.13  coOmronaTh mpaBWja TEXHUKH OE30MAaCHOCTH NpU paboTe ¢ J1abopaTOpHBIM
00opyI0BaHHEM

1.14 xapakrepw3oBaTh MPUHIUILI JEHCTBUS W3YYCHHBIX MPUOOPOB M TEXHUYECCKUX
YCTPOMCTB C OMOPOM Ha WX ONMHUCAHMSI, UCTIONB3YS 3HAHUS O CBOMCTBAX (PU3NUYCCKUX SBICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH

1.15 pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTEIBHBIE TIPUOOPHI IO
CXeMaM M CXEMaTU4YHbBIM pPHUCYHKAM, COCTaBJISITb CXEMbl JJIEKTPUYECKHX LEeNned ¢
[OCNIEZI0BATENbHBIM M IApaJUIEIbHBIM ~ COEIMHEHUEM 3JIEMEHTOB, pasiuyas yCIOBHbIE
0003Ha4YeHMsI 3JIEMEHTOB JIEKTPUUECKUX Leneit

1.16 npuBoguTh mpuUMepHl (HAXOAUTH WH(MOPMALMIO O TPHUMEpax) MPAKTHIECKOTO
UCIIONIb30BaHUsl (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM XU3HU JUIsl o0ecrieueHus 0e30MmacHOCTH
npu oOpaiieHuu ¢ TpuOOpaMHd W TEXHUYECKUMHU YCTPOWCTBAMH, COXPaHEHUS 3/I0pOBbI U
COOIOZICHHS] HOPM SKOJIOTHYECKOT0 TIOBEJIEHHUS B OKPYKAIOIIel cperie

1.17  ocymiecTBIATh MOUCK MHPOPMAIIUU PU3UIECKOTO CoJiepkaHus B ceTu MHTepHer,
Ha OCHOBE MMEIOIIMXCS 3HAHUM U MYTEM CPAaBHEHUS JOIMOJHHUTENBHBIX HUCTOYHHKOB BBIIEATH
uH(pOpMalIKI0, KOTOpas SBJISIETCS MPOTUBOPEUNBOI HIIM MOXKET ObITh HETOCTOBEPHOM

1.18 wucnonp30oBaTh MpU BBHIMOJHEHHHM YUe€OHBIX 3aJaHUM HAyYHO-TIOMYJISPHYIO
JIUTEepaTypy (PU3NYECKOTO COJEp>KaHUs, CIPaBOYHBbIE MaTepuaibl, pecypchl ceth WHTepHer;
BJaeTh MpUEMAaMHU KOHCIIEKTHPOBAHMSI TEKCTa, MNpeoOpazoBaHus HWHGOpPMALUU U3 OMHOU
3HAKOBOM CHUCTEMBI B IPYTYIO

1.19 co3nmaBaTh COOCTBEHHbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIIEHHs, 00001mIas
UH(POPMALIMIO U3 HECKOJIbKUX HMCTOUYHUKOB (PH3UUECKOTO COACP)KaHUS, B TOM UYHCIE MyOINIHO
IPEJCTaBISATh PE3yJbTaThl MPOEKTHOM WM HCCIIENOBATEIbCKON J1€ATEIbHOCTH, MPU 3ITOM
IPaMOTHO HCIOJb30BAaTh W3YyYCHHBIN TMOHATUHHBIA ammapar Kypca (QHU3UKH, COMPOBOXKIATH
BBICTYIUICHHE IIpE3CHTAUEN

1.20 mpu BBIMONHEHUH YYEOHBIX MPOEKTOB M MCCIIEAOBAHUHA (PU3NYECKHUX IMPOIECCOB
pacrpenensTb 00s13aHHOCTH B TPYIIIIE B COOTBETCTBUH C MOCTABJICHHBIMU 3a/1a4aMU, CIICIUTD 32
BBINTOJIHEHUEM TIIaHA JIEHCTBHI M KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIH
BKJIaJ] B JESATEIBbHOCTb T'PYIIBI, BHICTPaNBaTh KOMMYHHKAaTUBHOE B3aWMOJEWCTBUE, MPOSBIIAS
TOTOBHOCTb pa3periaTs KOH()IUKTHI

9 KUIIACC

Konx mposepsiemoro pe3yibrara [IpoBepsiemble TTpeIMETHBIE PE3yJIbTAThl OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs

1.1 HCIIOJIb30BaTh U3YUYEHHBIE MIOHATHS
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1.2 pa3nuyathb SIBIEHHUS 110 ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECcKOe SIBIEHUE

1.3 pacno3HaBaTh MpPOSBICHHUE HM3YYEHHBIX (DU3NYECKUX SBIECHUI B OKpYXarolleMm
MHpE, B TOM 4Hcie PU3NIECKUE SBICHUS B IPUPOJIE, IPU ITOM IEPEBOUTH IPAKTHUECKYIO 3a/1a4y
B y4eOHY0, BBIJICNIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3UUECKUX SBICHUN

1.4  onwuceiBaTh H3y4eHHbIE CBOMCTBA Tel M (U3NYECKUE SIBICHUS, HCIOJIb3YS
¢u3nyeckue BENWYMHBI, IPU ONUCAHUM MPABUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT
UCTIOJIb3YEMBbIX BEIMYMH, 0003HaYeHUS U €AUHUILBI (PU3MUECKUX BEJIMYMH, HAXOAUTh (POPMYIIBI,
CBSI3bIBAIOIME JIAHHYIO (DU3MYECKYI0 BEIMUYUHY C JIPYTMMHU BEJIMYMHAMHU, CTPOUTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYUH

1.5  xapakrtepu3oBaThb CBOICTBa Tell, (PU3NYECKHUE SBICHUS U MPOLECCHI, HCIOJIb3Ys
U3yYEHHBIE 3aKOHBI, MPU ITOM JIaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA W 3alUCHIBATH €TO
MaTeMaTUYECKOE BbIpaKEHHE

1.6  0OOBSCHATH (PU3MUECKUE MPOLECCHl U CBOWCTBA TEIl, B TOM YHCIE U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATh IPUUYNHHO-CIIEICTBEHHBIE CBSI3H,
CTpPOUTH OOBSICHEHHE M3 2 — 3 JIOrMYECKHMX LIaroB ¢ MOMOUIbIO 2 — 3 M3Y4YEHHBIX CBOWCTBa
(bu3nUecKuX SBICHUH, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7  pemarb pacu€THble 3a7auM (ONUpANOIIMECS Ha cUcTeMy M3 2 — 3 ypaBHEHUM),
UCTIONB3Ysl 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIIOBUSL 3a/laydl 3allMChIBaThb KPATKOE YCJIOBME, BBIABIATH HEJOCTAIOLIUE WIM H30BITOUHBIE
JTaHHbIE, BBIOMPATh 3aKOHBI ¥ (POPMYIIBI, HEOOXOIUMBIE UIS PELICHHUs, MPOBOJUTH PACUEThl H
OLICHUBATh PEATTUCTUYHOCTD MOYYCHHOTO 3HAUCHHS (PU3HMUECKON BEITUYHHBI

1.8  pacno3HaBaTh NMpoOJIEMBI, KOTOPbIE MOXHO PEIIUTh NpPU MOMOIIU (hU3MUECKUX
METO/IOB, HCHOJb3ys ONHCAHHWE WCCIEAOBAHUS, BBIACIATh HPOBEPSEMOE IPEAIONOKEHHE,
OLIEHMBaThb  IPABUJIBHOCTb  MOpSAAKAa IPOBEACHUS  HCCIENOBaHMA, JleNaTh  BBIBOJBI,
UHTEPIPETUPOBATH PE3YNIbTaThl HAOIIOAEHUH 1 OIBITOB

1.9  mpoBOAUTH OMBITHI MO HAOMIOJAECHHIO (U3NYECKUX SBICHUH HIU (PU3nUecKux
CBOWCTB TeJl: CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000pyHOBaHMS,
OIHCBIBATH XOJ1 OTIBITA U €r0 PE3YNbTaThl, POPMYIHPOBATH BHIBO/IBI

1.10  mpoBOIUTH NPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUMN, ONpeNeNsis CpeiHee
3HaYeHHE U3MepsieMol BeIMUuHbI ((POKYCHOE paccTOsiHHE cOOMparoIieil JIMH3bI), 000CHOBBIBATh
BBIOOp crioco0a u3MepeHust (M3MEPUTEIBHOTO MpUOopa)

1.11 mpoBOIUTH  HWCCIEAOBAHHE  3aBUCHUMOCTEH  (U3WYECKMX  BEIMYUH  C
UCTIOJIB30BaHUEM MPSMBIX H3MEPEHHI: TUIAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIbHO cOOMpaTh
YCTAHOBKY, (PMKCHPOBATH PE3Y/IbTAThl OJYYCHHOW 3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BUJE
TaOIUIM TpaduKOB, JeNaTh BEIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS

1.12 mpoBOIUTH KOCBEHHBIE W3MEpeHHUS (PHU3MUECKUX BEIMYUH: IJIAHUPOBATH
U3MEpeHusi, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBINOJIHATh H3MEPEHUS, CIeIys
IPEJIOKEHHOW MHCTPYKLMHU, BBIYUCISATh 3HAUEHUE BEIMYMHBI U aHAIM3UPOBATh IOJYyYCHHbBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13  coOmronaTh mpaBWia TEXHUKH OE30MAaCHOCTH NHpU paboTe ¢ J1abopaToOpHBIM
00opyI0BaHEM

1.14 pa3nu4arh OCHOBHBIE MPU3HAKH U3YYEHHBIX (PH3MUECKUX MOJIENEH: MaTepruaibHas
TOYKa, a0COIIOTHO TBEPJOE TEJI0, TOUCUHBIH UCTOUYHUK CBETA, Jy4, TOHKas JIMH3a, [UIaHeTapHasl
MO/JIeJIb aTOMa, HyKJIOHHAsl MOJIeNIb aTOMHOTO si/ipa

1.15 xapakrepu3oBaTh NPHHLUUIBI JEHCTBUS H3YYEHHBIX NPHUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPON Ha UX ONHUCAHMSI, UCIIOJIb3YS 3HAHUSA O CBOMCTBaX (PM3MYECKUX SABICHUN U
Heo0XouMble GU3NYECKHe 3aKOHOMEPHOCTH

35



1.16 wucnonp3oBaTh CXEMbl M CXEMaTUYHbIE PUCYHKHM H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTEIbHBIX MPUOOPOB M TEXHOJIOIMUYECKHX MPOLECCOB NMPU PELICHUH y4eOHO-
NPAaKTUYECKHUX 3a/1a4, ONTHUYECKUE CXEMBbI JJIs IOCTPOEHUS U300paKeHUH B IUIOCKOM 3€pKalie U
cobuparoniei JInH3e

1.17 npuBOAMTH HpUMEpPbl (HAXOAUTh HMH(OPMAIMIO O HpPHUMEpax) MPAKTUYECKOTrOo
UCIOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HU Ui obecneueHus: 6e30MacHOCTH
npu oOpalieHuu ¢ npudopaMM M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/10pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 MIOBEACHUS B OKpY XKarollel cpene

1.18  ocymecTBIATh MOUCK HH(pOpMAMK HU3NIECKOTO cojiepxkaHus B ceTd VHTepHeT,
CaMOCTOSTENIbHO (POPMYIIUPYSI HOUCKOBBIN 3aIIPOC, HAXOIUTh ITyTH ONPEeeHHs JOCTOBEPHOCTH
HOJYy4eHHOM NH(pOpMaIMK HAa OCHOBE UMEIOLINXCS 3HAHUN M JOTIOJIHUTEIbHBIX UCTOYHHUKOB

1.19 wucnonp3oBaTh MNpU BBHINOJIHEHMM YYEOHBIX 3aJaHMM HAy4HO-TIOMYJISPHYIO
auTeparypy (pU3MUECKOro cojAep’KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl cetu VIHTepHeT;
BJIAJETh NPHEMaMH KOHCIEKTHUPOBAHMUSA TEKCTa, NpeoOpa3oBaHUS HHMOPMAIMM W3 OJHOM
3HAKOBOM CHUCTEMBI B IPYTYIO

1.20  co3maBath COOCTBEHHBIE IIMCBMEHHBIE U YCTHBIE COOOIIEHHMST Ha OCHOBE
UH(POPMALIUU U3 HECKOJIIBKUX MCTOYHHKOB (PM3NYECKOTO COJACPKaHUS, MyOIMYHO MPEACTABIATH
pe3ynbTaThl MPOEKTHOM WM HCCIIEN0BATENbCKOM JI€ATENbHOCTH, IpPU ATOM TI'PaMOTHO
UCTIOJIF30BaTh U3YUEHHBIN OHATHIHBIN anmapar u3yd4aeMoro pasjaena GU3UKd U COIPOBOXKIATD
BBICTYIUIEHHE IIPE3EHTALMEN ¢ yUETOM OCOOEHHOCTEN ayUTOPHH CBEPCTHUKOB

1.21 mpu BBIMONHEHWH YYEOHBIX MPOEKTOB M HCCIIEAOBAHUHA (DU3NYECKHUX IMPOIECCOB
pacrpenensTb 00s13aHHOCTH B TPYIIIIE B COOTBETCTBUH C MOCTABJICHHBIMHU 3a/1a4aMU, CIICIUTD 32
BBINTOJIHEHUEM IUJIaHA JIEHCTBMM M KOPPEKTUPOBATh €ro, aJeKBaTHO OIIEHHWBATh COOCTBEHHBIH
BKJIaJ] B JCSATEIBHOCTb I'PYIIBI, BHICTPaNBaTh KOMMYHHKAaTUBHOE B3aWMOJEHCTBUE, MPOSBIIAS
TOTOBHOCTb pa3periaTtb KOH()IUKTHI

5. IIpoBepsieMbie 3JIeMEHThI COACPKAHUS
7 KJIACC
Kog paznena Konx anementa IIpoBepsieMble 2IEMEHTHI COACPKAHUS
1 ®U3UKA U EE POJIb B ITIO3HAHUM OKPYXAIOIIEIO MHUPA
1.1 ®dusuka — Hayka o npupoge. SABnenns npuponabl. PU3HUECKUE SBICHUSA:
MEXAHUYECKUE, TEIUIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
1.2 ®usuueckue BennuuHbl. VM3MepeHue (uznueckux BenuuuH. Pusnueckue
npuOopsl. [lorpemHocTs u3mepennii. MexyHapoiHasi CUCTEMa €AMHMII
1.3 EcrecTBeHHOHay4HBI METOJ TO3HaHUs: HaONIOJEHUE, TOCTaHOBKA
HAy4YyHOTO BOMNpPOCA, BBIJBUKEHUE TMIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TMIOTE3, OOBSICHEHHE
Ha0JII0/1Ta€MOT0 SBJICHUS
1.4 Onwucanue pU3NYECKUX SBJICHUN C TOMOIIBIO MOJIEIeH
1.5  Ilpaktuueckue paboThI:
N3mepenue paccTossHUMN.
W3mepenne 00bEMa KUAKOCTH U TBEPOTO Tea.
Omnpenenenre pa3smMepoB MaJIbIX TEN.
W3mepenue TemmepaTypbl NpU IOMOIIM KHJIKOCTHOTO TEpPMOMETpa U JaTuyuKa
TEMIEPATYPbI
2 ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA
2.1 CtpoeHue BellecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI,
JIOKa3bIBaIOLINE JUCKPETHOE CTPOCHHE BELIECTBA
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2.2 JlemwxeHue wyacTuil BemiecTBa. CBs3b CKOPOCTH JIBMDKCHHMSI YaCTHIl C
Temneparypoii. bpoyHoBckoe aBmxenue, iuddysus

23 B3anMopeiicTBre yacTHI] BEUIECTBA: IPUTSKEHNUE U OTTAJIKUBAHUE

2.4  ArperarHble COCTOSHUS BEIIECTBA: CTPOCHHE Ia30B, KUIAKOCTEH U TBEPABIX
(kpucTaIMyeckux) Tela. B3auMocCBs3b MeXIy CBONCTBAMH BELIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYISPHBIM CTPOSHUEM

2.5 Oc00EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6 IlpakTudeckue pabOTHI:

Ornenka AuaMeTpa aToMa METOAOM PSIIOB (C UCTosib30oBaHUEM (hoTorpaduii).

OnpIThI 10 HAOTIOICHUIO TETJIOBOTO PACIIMPEHHUS Ta30B.

OnsIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKEHUS

3 JIBIDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1 Mexanunueckoe ABukKeHUE. PABHOMEpHOE U HEpAaBHOMEPHOE JIBUKCHUE

3.2  Ckopoctb. CpenHsisi CKOPOCTb NpPU HEPABHOMEPHOM IBMKEHHM. Pacuér
MyTH U BPEMEHH JIBHXKCHHUS

3.3  SIBnenue uHepuuu. 3aKOH MHEpPIUU. B3aumonaelcTBue Tell Kak MpPUYMHA
M3MEHEHUsI CKOPOCTH JIBIXKEHHS Tell. Macca Kak Mepa HHEpTHOCTH Teia

3.4  IlnotHocts BemiecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYNI B
enuHuIEe 00bEMa BelecTBa

3.5 Cuila KaK XapakTepUCTHKA B3aUMOJICUCTBUS TEI

3.6 Cuma ympyroctd u 3akoH ['yka. W3mepeHue cuibl ¢ MOMOIIBIO
JTUHAMOMeETpa

3.7  SIBnenwue TaroTeHus U 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 CroxxeHue cuJjl, HalpaBJICHHBIX MO OJHOW mpsiMoi. PaBHOJeWCTByrOIIAS
cuI

3.10 IIpaktmueckue pabOTHI:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO [BIJKEHHA (IIapuka B KMJIKOCTH, MOJENH
AIEKTPUYECKOT0 aBTOMOOMIIA U Tak Aainee). Onpesenenue cpeHeil CKOPOCTH CKOTbKEeHUs OpycKa
WIM I[IapuKa MO HAKJIOHHOW TIUIOoCKOCTH. OmpeneneHue MIOTHOCTH TBEpAOro Ttena. OMbBITHL,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsDKeHUS (JiepopMarivn) Ipy>KUHBI OT MPUITOKCHHON CHITBI.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIbXKEHHUS OT Beca Tella U XapakTepa
COIPUKACAIOLINXCS TOBEPXHOCTEN

3.11 ®usnueckue sABIEHUS B NPUPOJIE: NPUMEPHI ABMKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B ’KMBOM M HEXKUBOU MPUPOJIE, NEUCTBUE CUJIBI TPEHUS B IPUPOJIC U TEXHHUKE

3.12 TexHuyeckue yCTpONCTBA: TUHAMOMETP, MOITUITHUKH

4 JIABJIEHUE TBEPJIBIX TEJL, )KUJIKOCTEM 1 I'A30B

4.1  [asnenue tBEporo Tena. CrocoObl yMEHBIICHUS M YBETUYCHUS JIaBICHUS

4.2 JlaBneHue rasza. 3aBUCUMOCTb JaBJICHUS ra3a oT 00bEMa, TeMIIEpaTypbl

4.3 [lepenaua naBieHusi TBEPABIMU TEJIAMH, XKUIKOCTIMU W Ta3aMU. 3aKOH
[Tackans. [THeBMaTuueckre MalIuHbI

4.4 3aBUCUMOCTh JIaBJICHUS JKUJIKOCTH OT TJIYOWHBI. [ HMIpOCTaTHYECKUMA
napagokc. Coobmaroiuecs cocysl. ['uapaBinueckue MeXaHU3Mbl

4.5  Atmocdepa 3emnu u armocdepHoe aaBieHue. [[puynHbl CyIecTBOBaHUS
BO3QyIIHOW 000mouku 3emnu. OnbiT Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO NaBICHHUS OT
BBICOTHI HaJl YPOBHEM MOPS
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4.6  W3mepenue armocdepHoro namieHus. I[lpubopbl s  HU3MepeHHs
aTMoc(hepHOTo JaBICHHUS

4.7 JleficTBueE )XUIKOCTH Y Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuparomas
(apxuMmenoBa) cuia. 3aKkoH Apxumesa

4.8 [InaBanue ten. Bo3gyxormnnaBanue

4.9  IlpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOZIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh YACTH
tena. OnpezaesieHne BbITAIKUBAIOMIEH CUIIbL, IEWCTBYIONIEH Ha TEJI0, MOTPYKEHHOE B )KUAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MacChl
tena. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKUBAIOILIEH CHJIBI, ACHCTBYIOIIEH Ha TEJO
B KHUJKOCTH, OT 00bEMa MOTPYKEHHOM B >KMJIKOCTh YacTU Tela M OT IJIOTHOCTU KUIAKOCTH.
KoncTpynpoBanue apeoMerpa WM  KOHCTPYMpPOBaHHE JIOAKM M OIpejaeneHue e
rpy30I0ABbEMHOCTH

4.10 @wusnyeckue SBICHUS B MPHUPOJC: BIUSHUE aTMOCHEPHOTO JaBIICHUS Ha
YKUBOU OpraHu3M, TUTABaHHUE PBIO

4.11 TexHuueckue yCTPOMCTBA: COOOINAIOIIMECS  COCYIbI, YCTPOMCTBO
BOJIONIPOBO/IA, THIIPABIMYECKUN TIpecc, MaHOMETp, OapOMETp, BHICOTOMEp, MOPITHEBOM HACOC,
apeoMeTp

5 PABOTA, MOILIHOCTb, DHEPTUA

5.1  Mexanudeckas pabota

5.2 MexaHuueckast MOITHOCTh

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

54  IlpuMmeHeHHe MpaBuja paBHOBECHS pbluara K OJIOKY

5.5 «3omotoe mpaBuio» MexaHuku. KosdduuueHnt mnonesHoro aecTBus
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHimanpHast SHEPTUM TeJa, MOJIHIATOTO Hall 3eMIIEH

5.7 Kunernueckas sneprust

5.8 Ilonnas wmexaHuuyeckass 53HEpPrus. 3aKOH M3MEHEHHUS U COXpaHEHUs
MEXaHUYECKON YHEPTUn

5.9 [TpakTrueckue pabOTHI:

Omnpenenenne pabOThl CUJIBI TPEHHUS TPU DPABHOMEPHOM JBMKCHHHM Tela IO
TOPU30HTAIILHOM NOBEpXHOCTH. MccienoBanne ycnosuii paBHoBecHs pbruara. M3zmepenne KIIZ{
HAKJIOHHOM MIOCKOCTU. M3ydueHune 3akoHa COXpaHEHHSI MEXaHUYECKOM SHEPTUn

5.10 ®dusnueckue ABICHUS B IPUPOJIE: PblUYark B TEJIE YEIOBEKa
5.11 TexHuYecKkue YCTPOWCTBA: pbluar, MOJBM)KHBIM M HETOIBMXHBIN OJOKH,
HAKJIOHHAS TUIOCKOCTh, MPOCTHIC MEXaHU3MBbI B OBITY

8 KJIACC
Kon pazpgena Kopx anementa [IpoBepsieMble 2IEMEHTBI COAEPKAHUS
6 TEIUJIOBBIE ABJIEHU A
6.1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUYECKONH TEOpUU CTPOCHUS

BelecTBa. Macca u pa3Mepbl MoOJIeKys. ONBITHI, MOJITBEPKIAIONINE OCHOBHBIC MMOJIOXKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPUH

6.2 Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHHMA BEIECTBA.
Kpucrannmaeckue u amopdHbie Tena

6.3 OObsicCHEHHE CBOWCTB Ta3oB, XHUAKOCTEH M TBEPABIX TEJI Ha OCHOBE
MTOJIOXKEHUH MOJICKYJIIPHOKMHETHYECKOM TCOPHH

6.4 CmauuBaHue U KanWJUISIPHBIC SIBIICHUS
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6.5  TemnnoBoe pacuMpeHue U cxxaTue
6.6  Temmeparypa. CBsi3p TemrepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABM)KEHUS
YaCTHII
6.7  Bayrpennss o»Heprus. CrocoObl H3MEHEHHS BHYTPEHHEH DHEPrUH:
TeruIonepeiaya v CoBepiIeHne padoThl
6.8  Buasl Temnonepeaaun: TEIONPOBOAHOCTh, KOHBEKIIHS, U3JIyUYEeHHE
6.9 KonnuectBo TeIioThl. Y aenpHas TEIUIOEMKOCTD BEIIECTBA
6.10 TemnoobMeH U TEMIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOTO OaaHca
6.11 IlnaBneHne W OTBEpJEBAHUE KPUCTAIMYECKUX BEIIECTB. Y elbHAs
TEIUIOTA TIaBJICHUS
6.12 IlapooOpazoBanue u KoHaeHcarusa. Mcmapenuwe. Kumnenue. VYnenpHas
TEIIOTa TapooOpa3oBaHus. 3aBUCUMOCTh TeMIIepaTyphbl KUIEHUsSI OT aTMOC(EPHOTO AaBICHHS
6.13  BnaxxHocTb BO3/yXa
6.14 Dneprus TomaMBa. Y JelbHAs TEIJIOTA CTOPAaHUs
6.15 Ilpunmunsr padotel TeroBbix asurareneit KIIJ TemnmoBoro asuratens.
TenuioBble ABUTATENN U 3alllUTA OKPY>KAIOILEN CpeJIb
6.16 3akoH COXpaHEHHUs U MPEBpAIlEHUs YHEPTUH B TEIJIOBBIX MPOLIECCAX
6.17 IlpakTuueckue paboThI:
OnBITH IO OOHAPYKEHHIO IEHCTBUS CHIT MOJICKYJISIPHOTO MTPUTSKCHHUS.
OnbIThI 10 BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM MIIM caxapa.
OmnbITH 0 HAOTIOIGHUIO TETUIOBOTO PACHIIMPEHHSI Ta30B, KHUIKOCTEH M TBEPIBIX TEII.
Omnpenenenue naBieHUs BO3AyXa B OAJIJIOHE MINPHUIIA.
OnpIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh JaBIIEHUs BO3QyXa OT €ro oobéma u
HarpeBaHUs WIH OXJIaXKICHUS.
[IpoBepka THUMOTE3bl JUHEHHOW 3aBUCMMOCTH JUIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTypshl.
Habmronenne u3MeHeHUs] BHYTPEHHEW HSHEPruUM Teja B pe3ylbTaTe TEIJIoNepeaayd H
paboThl BHEIIHHUX CHIL
HccnenoBanue siBieHus TeIiooOMeHa IpU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOABI.
Omnpenenenre KOIUYECTBA TEIJIOTHI, TOTYYEHHOTO BOJIOM MPU TEINIOOOMEHE C HAarpeThiM
METATMYECKUM LUITUHAPOM.
Omnpenenenue ynenbHON TEIIOEMKOCTH BEILIECTBA.
HccnenoBanue npoiecca uCapeHusl.
OnpeneneHre OTHOCUTENBHOM BIaXHOCTH BO3/yXa.
Onpenenenre yenbHON TEIIOTHI IUIABJICHUS JIbJIA.
6.18 ®usnueckue sBIEHHUA B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIPHBIE SIBJIEHUSI B MPUPOJE, KPUCTAJUIBI B IpHUpoae, udnydyeHue CoiHIA, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpHU3bI; 00pa3oBaHUE POCHI, TyMaHa, WHEsl, CHeTa.
6.19 TexHuueckue yCTpoOilCTBa: KamWUISAPBI, NPHUMEPbl HCIOJIb30BaHUS
KPUCTAJIJIOB, >KUJIKOCTHBIH TEPMOMETp, AATYUK TEMIEpaTyphl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, TapoBasi TYpOHUHA, ABUTaTElb BHYTPEHHETO CTOPAHMUSI.
7 DJIEKTPUYECKUE U MATHUTHBIE SABJIEHUA
7.1 OnexTpuszanus Tei. JBa poga 3JeKTPUUECKUX 3apsiioB
7.2  B3aumopeiicTBue 3apspkeHHBIX Ten. 3akoH KynoHa (3aBUCHMOCTH CHITBI
B3aMMOJICHCTBHS 3apsKEHHBIX TENl OT BETUYHMHBI 3apSI0B M PACCTOSHUS MEXIY TeJIaMu)
7.3 DnekTpuyeckoe noje. Hanpssk€HHOCTh anekTpudeckoro nosis. [Tpunnmn
CYTIEPHO3UIINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
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7.4  Hocurenu 351eKTpUYECKUX 3apsi10B. DIIEMEHTAPHBII AIEKTPUUYECKUH 3apsl.
Crpoenue atoma. [IpoBOAHUKY U JUAIEKTPUKU

7.5 3aKOH COXpaHEHHMS AIEKTPUUECKOTO 3apsiaa

7.6 DJIEKTPUYECKUH TOK. YCJIOBUSA CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKa.
W cTOYHMKH TOCTOSTHHOTO TOKa

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

7.8 DnekTpuyeckas 1enb. Cuiia Toka. IJIEKTPUIECKOE HANPSIKEHUE

7.9  ComnpoTuBJIEHUE TPOBOJHUKA. Y IETbHOE CONMPOTUBIICHUE BEIIECTBA

7.10  3akon Oma aJisl yyacTka 1enu

7.11 IlocnenoBarenbHOE U NapAJIEIBHOE COEAMHEHUE TPOBOJHUKOB

7.12  PaboTa ¥ MOIIHOCTh 3JIEKTPUIECKOTO ToKa. 3akoH J[xoyis — Jlenna

7.13  DnexTpudeckue Lend M TMOTPEOUTENH SJCKTPUUECKON >HEpPruu B OBITY.
Kopotkoe 3ambixkanue

7.14  TlocrosiHHbIE MarHUTHL. B3auMoieiicTBHE TOCTOSHHBIX MAarHUTOB

7.15 MaruutHoe nojie. MarauTHoe moJjie 3eMJId U ero 3HaueHue JJIs )KU3HU Ha
3emie

7.16 OmnbIT Dpcrena. MarHuTHOEe moJie AJEeKTpuyeckoro Toka. [IpumeHeHue
AJIEKTPOMATrHUTOB B TEXHUKE

7.17  JlelicTBUE€ MarHUTHOIO IMOJISI HA IPOBOAHMK C TOKOM. DJIEKTPOABUIATENb
MIOCTOSIHHOTO TOKa. Vcronb3oBaHHWE 3JEKTPOJBUTATENC B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHCIIOpTe

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

7.19  Dmnekrporeneparop. CrmocoObl TONMYYEHUS DIESKTPUUYECKONW DSHEPIHH.
DNEKTPOCTAaHIIUN Ha BO3OOHOBISIEMBIX HICTOYHUKAX SHEPTUU

7.20 IlpakTmdeckue pabOTHI:

OnbIThI 10 HAOTIOICHUIO SJIEKTPU3AIIMU Tell MHAYKIHUEH U MPU COTPUKOCHOBEHUH.

HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJI HAa TPOBOJIHUKYU U AUSJICKTPUKH.

COopka u mpoBepKa padOThI IEKTPHUUECKOH IEMH MTOCTOSHHOTO TOKA.

W3mepenne u peryampoBaHue CUIIbI TOKA.

N3mepenne u peryampoBaHue HAPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 PE3UCTOP, OT CONPOTUBIECHHUS
pe3ucTopa U HanpsKEHUs] Ha PE3UCTOpeE.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb 3JIEKTPUUECKOI0 COMPOTUBIICHUS POBOHUKA
OT €ro JUIMHBI, [IJI0LIa/1 OTIEPEYHOI0 CEUEHUs U MaTepHraa.

[IpoBepka mpaBuia CIOKEHUS HANPSIKEHUM IPU MOCIEI0BATEIIbHOM COEAMHEHUHU JIBYX
pesucropoB. [IpoBepka mpaBuia i CHIbl TOKa IPU MapajuIeIbHOM COEIMHEHUU PE3UCTOPOB.
Ornpenenenne pabOThI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 pe3uctop. OnpeeneHne MOIHOCTH
AIIEKTPUYECKOTO TOKa, BbLAENsAEMOM Ha pesucrope. MccinenoBaHue 3aBUCHMOCTH CHIIBI TOKA,
UAYIIEr0 dYepe3 JaMIouKy, OT HampsbkeHuss Ha Hel. Ompenenenue KIIJ[ HarpeBatens.
HccnenoBanne MarHUTHOTO B3aMMOJICUCTBUSI MOCTOSHHBIX MarHuToB. M3yueHue MarHUTHOTO
MOJIsS TIOCTOSIHHBIX MAarHUTOB TIPH WX OOBEIWHEHWHM W paszzeciieHuu. lcciienoBanue neicTBUs
3JIEKTPUYECKOTO TOKA Ha MAarHUTHYIO CTPENKY. ONBIThI, 1€MOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI
B3aUMOJICMCTBUSL KaTyIIKH C TOKOM M MAarHMWTa OT CHJIBI TOKA M HAlpaBJIEHUS TOKA B KaTYIIKE.
N3yuenue AeiCTBUS MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM. KOHCTpynpoBaHue U U3ydeHue
pabotsl anektpoasuratens. W3mepenue KIIJI snexTponBurarenbHoi ycTaHOBKH. OMBITHI 1O
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MCCJICIOBAHUIO SIBJICHUSI SJIEKTPOMArHUTHOW MHIYKIIMU: UCCIIEIOBAaHUE U3MEHEHUN 3HAUCHUS U
HaIpaBJIeHUs! UHAYKIMOHHOTO TOKA

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

7.22  TexHuveckue yCTpOMCTBA: 3JEKTPOCKOI, aMIIEpMETP, BOIILTMETP, PeocTar,
CUETYMK DJIEKTPUUYECKOM DHEPruM, JJIEKTPOOCBETUTENbHBIE MPHUOOpPHI, HarpeBaTeiIbHbIC

ANEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKUE MpeIoXpaHuTeNH, AJEKTPOMArHUT,
AEKTPOABUTATENb TOCTOSHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
9 KJIACC

Kon paznena Kon snementallpoBepsieMble 371€MEHTHI COACPKAHUS
8 MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2  OTHOCUTEIHHOCTh MEXAaHUUYECKOTO JIBHXKCHHS
8.3  PaBHOMepHOE NPSIMOIMHEWHOE IBUKEHUE
8.4  HepaBHoMmepHOe mnpsMonuHeWHoe IBukeHHe. CpenHss U MIHOBEHHas
CKOPOCTb TeJla IPU HEPABHOMEPHOM JIBHXKEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPAMOJIIMHENHOE ABUKECHUE
8.6  CobOonmnoe magenue. OnbIThl ["anmnes
8.7  PaBHOMepHOE IBMKEHHE TTO OKpYKHOCTH. [lepnoa u yacrtota odpamieHusl.
JIuneitHas u yrioBast cKopocTd. LleHTpocTpeMUTENbHOE YCKOPEHHE
8.8  Ilepssiit 3akon HproToHa
8.9  Bropoii 3akoH HproToHna
8.10 Tperwuii 3akon HproToHna
8.11 IIpuHUMN CyNeprno3UuLIUK CUII
8.12  Cuna ynpyroctu. 3akoH ['yka
8.13  Cwuuia TpeHusi: cuiia TPEHUS CKOJIBXEHHUSI, CHIIa TPEHUS TOKOS, IPYTHEe BUIbI
TpEeHHUS
8.14 Cwuna TsDKeCTH U 3aKOH BCEMHUPHOIO TITOTEHHs. Y CKOpEHHE CBOOOIHOIO
najieHus
8.15 JIBmxkenune mmaHer Bokpyr Counnma. IlepBas kocMmuyeckass CKOpPOCTb.
HeBecomocTs 1 meperpys3ku
8.16 PaBHOBecue MaTepHaIbHONM TOYKU. AGCOIIOTHO TBEPIOE TEIIO
8.17 PaBHOBecue TBEPAOTO Tela C 3aKPEIUIEHHOM OChIO BpamieHus. MOMEHT
cuibl. LleHTp TsKRECTH
8.18 HNmnynbc Tena. U3menenne umnyinbca. IMnynbc cussl
8.19 3akoH coxpaHeHUs UMIyJbca
8.20 PeakTuBHOE ABUKEHUE
8.21 Mexanunueckast paboTa ¥ MOIIHOCTh
8.22 Pabota CHJI TSDKECTH, yIIPYrOCTH, TpeHus. CBsI3b SQHEPTUU U PaOOTHI
8.23  IloTeHuuanpHas YHEPIUs TeJa, MOJAHITOrO HaJl IOBEPXHOCTHIO 3eMIIH
8.24 IloTeHuuanbHas SHEPIUs CKATOU MPYKUHBI
8.25 Kunernueckas sHeprusi. TeopeMa 0 KHHETUUECKON dHEPTrun
8.26  3aKOH COXpaHEHHUS MEXAaHUYECKOU SHEPTUU
8.27 IlpakTuueckue pabOTHI:
Omnpenenenue cpeaHe CKOPOCTH CKOJIBKEHHUS Opycka WM JBHIKEHHS IIapuKa IO
HAKJIOHHOHN TuiockocTH. OrmpeneneHne YCKOpPEeHUs Tela MPU PaBHOYCKOPEHHOM JIBXKEHUU IO
HAKJIOHHOMH MJIOCKOCTH.
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HccnenoBanne 3aBUCUMOCTH NyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBUKEHUH 0€3
HayalbHOM CKOPOCTH.

ITpoBepka rumoTessl: €ciiv IpU PaBHOYCKOPEHHOM JIBUKEHMM 0e3 HayaJlbHOW CKOPOCTH
IOYTH OTHOCATCS Kak psiA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEXKYTKH BpPEMEHHU
OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CUJIbI HOPMAJIBHOTO J1aBJICHHUS.
Omnpenenenne ko3dduumenta TpeHUs ckoyibkeHud. OmnpeneneHue KECTKOCTH MPYKUHBL
Omnpenenenue paboThl CUJIBI TPEHHUs NMPU PAaBHOMEPHOM JIBUKEHHMU Tesla MO TOPU30HTAILHOU
nosepxHocTu. OnpeneneHne paboThl CUJIbI YIIPYTOCTH MPU NOABbEME Ipy3a C MCIOJIb30BaHHEM
HEMOABMKHOTO U MOABHKHOTO OJIOKOB

8.28  ®dusnueckue ABICHUS B MPUPOJE: NPUINBBI U OTJIMBBI, ABH)KEHHE IIaHET
CoJTHEYHO CUCTEMBI, PEaKTUBHOE JBMKEHHUE KUBBIX OPTraHU3MOB

8.29 TexHuueckue ycTpoicTBa: CIUJOMETP, TATYUKHU MOJIOKEHUS, PACCTOSHHUS
U YCKOPEHHSI, PAKETHI

9 MEXAHUWYECKHWE KOJIEBAHUA 1 BOJIHBI

9.1 Konebarenproe paBmkeHne. OCHOBHBIE XapakKTEPUCTUKUA KoJcOaHUH:
NepUOoJ, YacToTa, aMILJIUTy/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. MexaHN4eCcKHe 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:

OmnpeneneHne 4acTOTHI U IEpHOAA KoleOaHU MaTeMaTUYeCKOro MasiTHUKA.

OnpezeneHne 4acTOThI U epHOa KoleOaHUH PyKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH Iepro/ia KoJeOaHU MOIBEIIEHHOT0 K HUTH I'py3a OT JJINHBI
HUTH. MccnenoBanue 3aBUCUMOCTH NepHoa KoJIeOaHni PYKMHHOTO MasiTHUKA OT MacChl Ipy3a.
ITpoBepka HE3aBUCUMOCTH IIepHO/ia KOJIeOaHUH Ipy3a, MOABEIICHHOTO K HUTH, OT MacChl Ipy3a U
KECTKOCTH MPYKUHBL. MI3MepeHne yckopeHus cBOOOIHOTO MaieHUs

9.8  Owusmueckue SBICHUS B MPHUPOJE: BOCHPUATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHE, CEICMUUECKHE BOJIHBI, LIYyHAMH, 3XO
9.9  TexHuveckue yCTpOHCTBA: 9XOJOT, HCIIOJIB30BAaHHUE YIBTPa3BYyKa B OBITY U
TEXHUKE
10 SJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DOnexkTpomMarHuTHOE ToOJE. OJIEKTPOMarHUTHbIE BOJHBL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJIH
10.2  IIIkana 37€KTpOMarHUTHBIX BOJIH
10.3  DnexkrpomarHuTHas npupoja ceeta. CKopocTh cBeTa. BomHoOBbIE CBOMCTBA
cBeTa
10.4 Ilpaktuueckue paboOThI:
N3yueHne cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa
10.5 ®wusuueckue sBICHUSA B MpPUpPOAE: OMOJIOrHMUYECKOe JeHCTBHE BUIUMOTO,
yABTPa(UOIETOBOTO U PEHTI€HOBCKOTI'O U3Ty4EeHUN
10.6 TexHuyeckue ycTpoOICTBA: MCIIOJIb30BaHUE 3JIEKTPOMArHUTHBIX BOJH JJIs
COTOBOM CBSI3U
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11 CBETOBBIE SBJIEHUA
11.1  JlyueBas Momenb cBeTa. MiIcTOUHUKHM cBETa
11.2  TIlpssMonuHETHOE pacCIpOCTPAHEHUE CBETA
11.3  Orpaxenue cBera. [Lmockoe 3epkano. 3aKOH OTPaKEHUS CBETA
11.4 TIlpenomienue cBera. 3aKoH mpesnoMiieHUs cBeTa. [loiHOe BHyTpeHHee
OTpakeHHE CBETa
11.5 Jlunza. Xon ny4deit B TUH3E
11.6 Onrudeckas cuctema doToanmnapara, MUKPOCKOITa U TEJIECKOMa
11.7 I'ma3 xak onTuyeckas cuctema. bin3opykocTs U 1a1bHO30PKOCTh
11.8 Paznoxenue Oenoro ceera B crekTp. Onbitel HberoToHa. CrokeHue
CHEKTpalIbHBIX 1[BETOB. [lucnepcus ceera
11.9 Ilpaktuueckue paboThI:
HccnenoBanue 3aBUCUMOCTH yTJla OTPaXEHHUsSI CBETOBOTI'O JIy4a OT yIJla Ma/JeHus.
N3ydeHne xapakTepuCTHK N300pakeHUs MIPEIMETa B INIOCKOM 3€pKaJle.
HccnenoBanue 3aBUCUMOCTH yIJla MPEJIOMIIEHUS CBETOBOTO Jydya OT yIJia MajJeHUs Ha
TPaHHULIE «BO3/1yX — CTEKJIO.
[Tomrydenne n300pakeHMid ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUIIBI COOMpPATOIIEH JTNH3BL.
OnbITHI 110 Pa3yIoKEHNIO OEJI0Tr0 CBETa B CIIEKTP.
OMNBITHI IO BOCTIPUSATHIO IIBETA MPEIMETOB MPU X HAOTFOICHUH Yepe3 IBETOBBIC (PHIIBTPHI
11.10 dusmnueckue siBieHus B npupoae: 3armenust Connua u JlyHsl, nBera ten,
ONTHYECKHeE SBJIECHUS B atMochepe (1BeT Heba, pedpakius, pagyra, MEPax)
11.11 TexHuyeckue yCTpOWCTBA: OYKH, MEPHUCKOI, (oToammapar, ONTHUCCKUC
CBETOBOJIbI
12 KBAHTOBBIE SABJIEHUA
12.1  OmsiTel Pezepdopaa u mnaneTapras mojens atoma. Mozenb atoma bopa
12.2  HcnyckaHue v norjionieHrue ceeta aroMoM. KBaHTel. JInHeyaThie ClieKTPhI
12.3  PampmoaktuBHOCTH. Allb(ha, OeTa- ¥ raMMa-u3TydeHUs
12.4  Ctpoenue atomHOro sijpa. Hykinonnas Mojens aroMmHoro aapa. M3oTombl
12.5 PaauoaktuBHbIe npeBpaiieHus. [lepruoa momnypacmnaga aTOMHBIX sii€p
12.6  SlnepHble peakiuu. 3aKOHBI COXPaHEHHsI 3apsI0BOTO U MACCOBOTO YHCET
12.7 DHeprus cBa3U aTOMHBIX sifiep. CBsI3b MacChl ¥ SHEPTUU
12.8 Peakuuu cunrtesa u nenenus auep. Mcrounuku suepruu ComHIa U 3BE371
12.9 Snepuas sHepretuka. JleficTBUE paUOAKTUBHBIX W3JIYYCHHH Ha >KUBBIC
OpTaHU3MBI
12.10 IlpakTtuueckue paboOThI:
HaGroieHre CTUTONIHBIX U JIMHEHYAThIX CIIEKTPOB H3TYICHHUS.
UccnepoBanue TpeKOB: HW3MEPEHHE HHEPTUM YACTHUIBI 1O TOPMO3HOMY IyTH (IO
¢dororpadusm).
W3mepenune paanoakTHBHOTO (GoHA
12.11 ®wusuueckue sSBICHHUS B MPHPOJIE: €CTECTBEHHBIH paJMOAKTHBHBIN (OH,
KOCMUYECKHE JIy4d, paAJUOAKTUBHOE W3JIyYye€HHWE MPUPOJAHBIX MHUHEPAJIOB, JCHCTBUE
pPaIuOaKTUBHBIX U3TYUYEHUN Ha OPraHU3M YelIOBEKa
12.12 TexHuuyeckue yCTPOMCTBA: CHEKTPOCKOIN, WHIAUBUAYAIbHBIA JO3UMETD,
KaMmepa Bunbcona
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6. IIposepsiembie Ha OI'D mo ¢u3uke TpeGoBaHUA K pe3yJbTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

Kox nposepsemoro TpeboBanus [IpoBepsiembie ~ TpeOoBaHUS K  MPEIMETHBIM
pe3ynbTaTaM 0a30BOr0 ypOBHSI OCBOCHHS OCHOBHOHM 00pa3oBaTEeNbHON MPOTrpaMMbl OCHOBHOTO
obmero oopazoanus Ha ocHoBe PI'OC

1 [Tonnmanue ponu GU3MKU B HAYYHOU KapTHHE MUPA; CPOPMUPOBAHHOCTH OA30BBIX
NPEJCTAaBICHU O 3aKOHOMEPHON CBSI3W M II03HABAEMOCTH SIBICHHM MPHUPOABI, O pOJHU
JKCIIEpUMEHTA B (PU3UKE, O CUCTEMOOOpasyromieil posn GU3NKU B pa3BUTHH €CTECTBEHHBIX HaYK,
TEXHUKH U TEXHOJOTHH, 00 5BOJIONUU (U3MYECKUX 3HAHUW U HUX PONHM B IEJIOCTHOU
€CTeCTBEHHOHAYYHOUW KapTHHE MHpPA, O BKIIAJe POCCUNUCKHUX M 3apyOeKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0OBSICHEHHUE MPOILIECCOB OKPYKAIOIIEr0 MUPA, pa3BUTHE TEXHUKH U TEXHOJIOTHIA

2 3HaHus O BUJAX MaTepuu (BEIIECTBO M IMOJE), O ABMKEHUU Kak Crocode
CYIIECTBOBaHMS MaT€pPHH, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUU CTPOSHHSI BEIIECTBA, O (PH3UIECKOM
CYIIHOCTHU SIBIGHUM MPUPOJBI (MEXaHUUECKUX, TEIJIOBBIX, AJEKTPOMATHUTHBIX M KBAHTOBBIX);
YMEHME DPA3INyaTh SBJICHUS MO OINMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (HU3UYECKOE SBJICHUE, YMEHHE paclo3HaBaTh MPOSIBICHUE
U3YUEHHBIX (PU3NYECKUX SBICHUN B OKPY)KAIOLIEM MHUPE, BBIICISIS UX CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKM)

3 Brnanenue ocHOBaMU MOHSATHIHOTO arllapaTa ¥ CHMBOJIMYECKOTO SA3bIKa (PU3UKH U
UCTIOJIB30BaHUE MX ISl pelIeHHs] Y4eOHBIX 3aJad; YMEHHE XapaKTepH30BaTh CBOWCTBA Te,
¢du3nveckre SIBICHUS U MPOIECChI, UCTIONB3Ys (yHIAMEHTAIbHBIE U SMITUPUIECKHE 3aKOHBI

4 YMeHue onuceBaTh HN3YUCHHBIC CBOMCTBA TN U (1)I/I3I/III€CKI/IG SAIBJICHUS, 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: HaboeHne (PU3NYECKUX SIBICHHM:

YMEHHE CaMOCTOSATENbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U3 JJaHHOTO Habopa
00OpyOBaHUS MO MHCTPYKLUH, ONMCHIBATH XOJ OINbITa M 3alMChIBaTh €ro pe3yJbTaThl,
(GopMyIHpOBaTh BBIBOJBI;

IIPOBEICHUE TMPSMBIX U KOCBEHHBIX MW3MEpPEHMH (U3NYECKUX BEJIMYUH: YMEHHE
IUIAHUPOBaTh M3MEPEHMs, CaMOCTOSTENIbHO COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY IIO
WHCTPYKLMHU, BBIYUCIIATH 3HAYCHHE BEIUYMHBI U AHAIM3UPOBATh INOIYYCHHBIE PE3YJbTATHI C
Y4€TOM 3aJaHHOM MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;

MIPOBE/ICHUE HECIIOKHBIX IKCTIEPUMEHTAIBHBIX NCCIIEI0OBAaHHI; CAMOCTOSITETEHO COOUPATh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY U IPOBOJMTH MCCIIEAOBAHHME IO MHCTPYKLUHU, MPEICTABIATH
MOJyYCHHBIE 3aBUCHMOCTH (PU3UYECKUX BEIWYMH B BUJEC TaONHMIl W TpapuKOB, YUUTHIBATH
MIOTPELIHOCTH, JI€]aTh BBIBOJBI 10 pe3yIbTaTaM UCCIIEIOBAHNS

6 [Tornmanue xapaKTepHBIX CBOWCTB (PH3UUECKUX MOJEICH (MaTepuaabHas TOYKa,
a0COIOTHO TBEPJOE TENO, MOJEIH CTPOECHMSI T'a30B, )KUJIKOCTEH M TBEPABIX Tell, IJIaHETapHas
MoOJie]Ib aTOMa, HYKJIOHHAsl MOJIEJIb aTOMHOIO /Ipa) U YMEHHUE MPUMEHTh UX AJI1 O0OBbSICHEHUs
(U3NIECKUX MPOILECCOB

7 YMmenne oOBSCHATH (PU3MUYECKHE TPOLECCHl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YAaCTHOCTH, BBISABIATH
IPUYHUHHO-CJIE/ICTBEHHBIE CBA3M M CTPOUTh OOBSCHEHHE C OMOpPONW Ha M3yUEHHBbIE CBOMCTBA
(Gu3nUecKux sIBICHUH, GU3NYECKHEe 3aKOHbI, 3AKOHOMEPHOCTH U MOJIENTU

8 YMeHue pemath pacuéTHble 3a71aul (Ha 6a3e 2 — 3 ypaBHEHHUIl), UCIIOJIb3Ysl 3aKOHBI
U GOopMyIIbl, CBSI3bIBAIOLINE (PU3HUECKUE BETMUYMHBI, B YACTHOCTH, 3aMChIBATh KPATKOE YCIOBHE
3aJauu, BBIABIATH HEJIOCTAIOUINE JaHHbIC, BHIOUPATh 3aKOHBI M (POPMYJIbI, HEOOXOJUMBIE TS €€
pELIECHUs, HCIOJIb30BaTh CIPAaBOYHBIE JIAHHBIE, IPOBOJUTH Ppacy€Tbl M  OLIEHUBATH
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PCATUCTUYIHOCTD IMOJTYYCHHOI'0 3HAYCHUA (1)I/I3I/I‘-I€CKOf/'I BCJIMYHHBI; YMCHHUC ONPCACIATH
pa3MepHOCTh (PU3UUECKON BEITHUUHBI, TOJTYUCHHOHN TPU PEIICHUH 3a1a91

9 YMeHne xapaKkTepu30BaTh MPUHIIMIIBI JICHCTBHS TEXHHUYECKUX YCTPOWCTB, B TOM
Yrciie OBITOBBIX MPUOOPOB, U MPOMBINUICHHBIX TEXHOJIOTUYECKUX MPOIECCOB MO UX OIMHMCAHUIO,
UCTIONB3Ysl 3HAaHUS O CBOMCTBaX (U3WYCCKUX SBJICHUH M HEOOXOAUMBbIC (U3NYCCKHE
3aKOHOMEPHOCTH

10 YMeHHe UCTIONb30BaTh 3HAHUS O (U3NYECKUX SBICHHUSX B IMOBCETHEBHOW JKU3HU
Ui o0OecriedeHuss OE30MacHOCTH MPH OOpalleHHH ¢ OBITOBBIMUA NPUOOPAMU M TEXHHUYCCKHUMH
YCTPONCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUS HOPM 3KOJOTHYECKOTO TTOBEICHUS B
OKpYXKalolie cpejie; TOHMMaHHE HEOOXOMUMOCTH TPUMEHEHHS JOCTIKCHHHA (QU3UKU H
TEXHOJIOTUH [Tl PAllHOHAIBHOTO TIPUPOJIOTIONB30BAHUS

11 OnpIT moMCKa, MpeoOpa3oBaHUsl M TMPEACTaBICHUS HWHPOpMAMU (HUZNIECKOTO
COACpKaHHA C HCIIOJIb30BaAHUCM I/IH(i)OpMaIIHOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOJIOFI/II;'I; YMCHHC
OLICHUBATh JJOCTOBEPHOCTHh MOJYYCHHOW HWH(POpPMALMM HAa OCHOBE HMEIOUIMXCS 3HAHUKH H
JOMOJIHUTCIIbHBIX MCTOYHUKOB; YMCHHC HCIIOJbB30BATH IPHU BBIITOJHCHUU y‘-I€6HI)IX SaZ[aHI/II\/JI
HAYYHO-TIOMYJISIPHYIO JINTEPATYPY PU3NUECKOTO COACPIKAHMS, CIIPABOYHBIC MATEPUAIIBI, PECYPCHI
cet VHTepHeT;, BiIajcHHEe 0a30BBIMH HaBBIKAMU TpeoOpa3oBaHUs HHPOpPMAIMM W3 OIHON
3HAKOBOW CHCTEMBI B JPYTYIO; YMCHHE CO3JaBaTh COOCTBEHHBIC IHUCHMEHHBIC U YCTHBIC
COOOIIIEHHUsI HA OCHOBE HH(OPMAITH U3 HECKOJIBKUX UCTOYHUKOB

7. IlepedyeHb 3JIeMEHTOB coJep:KaHus, NpoBepsieMbIx Ha OI'D no pusuke

Kon  IlpoBepsiemblit 3IeMEHT COAECpKAHUS
1 MEXAHUWYECKUE SABJIEHUA

1.1 Mexannueckoe  JBWKeHHE. MarepuanbHas Touka. CucremMa  orcuéra.
OTHOCUTENBHOCTD IBHXKEHHS

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

1.3 PaBHOMepHOE TIPSMONHMHEITHOE NBM)XEHHE. 3aBUCHUMOCTh KOOPIMHATHI Tella OT
BPEMCHH B ClIydyae PaBHOMEPHOTO MPSIMOJIMHEHHOTO IBIKEHUS. ['paduku 3aBUCUMOCTH OT
BPEMEHU JUISI TPOCKUHWH CKOPOCTH, MPOCKUUU TEPEMEIICHUS, NyTH, KOOPAMHATHI MpPHU
PaBHOMEPHOM MPSIMOJIUHENHOM JABUKEHUU

1.4  3aBUCHMOCTh KOOpDAMHATHI Tela OT BPEMEHH B Cllydae pPaBHOYCKOPEHHOIO
OPSIMOJIMHEHHOTO ABMKEeHUA. DOpMynbl Al MPOEKIUU TMepeMeIIeHUs], TPOSKIIUU CKOPOCTH U
OPOEKIIMA YCKOPEHUS TpPU PABHOYCKOPEHHOM MPSMOJIUHEHHOM JABMXKEHUU. [ 'paduku
3aBUCHUMOCTH OT BPEMEHHM JJisi MPOEKIMH YCKOPEHHS, MPOEKIHWU CKOPOCTH, MPOEKIINU
HepeMeNIeHHs], KOOPINHAThI IPU PaBHOYCKOPEHHOM NPSIMOJIMHENHOM JIBUKEHUU

1.5 CBobOonnoe mnaaenue. Oopmysbl, OMUCHIBAIONINE CBOOOJHOE TAJCHUE Telia MO0
BEPTUKAIHM (IBM)KCHHE Tella BHU3 WM BBEPX OTHOCHUTEIIBHO TMOBEPXHOCTH 3emun). ['paduku
3aBUCHMMOCTU OT BPCMCHU JIS MPOCKIUU YCKOPCHHA, MPOCKIHUN CKOPOCTH W KOOPAHWHATHI ITPU
CBOOOTHOM TIaJICHUH TEJa IO BEPTUKAIIH

1.6  CkopocTh paBHOMEPHOTO [BIKEHHUS TeJda MO OKpyxkHocTu. HampaBneHnue
ckopoctu. dopmyrna AJig BBIYUCIEHUS CKOPOCTH Yepe3 paJuyC OKPYXKHOCTH U TEpUOJ
oOpamenus. LleHTpocTpemutenbHoe yckopeHue. HampaBieHue E@HTPOCTPEMUTEIHHOTO
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yckopenus. @opmyna Uil BBIYUCICHHUS YCKOpeHusi. DopMyiia, CBSI3bIBAIOIAs IEPUO U YaCTOTY
oOpareHusl.

1.7 Macca. [InotHOoCTh BemectBa. @opmyiia AJis BBIYACIEHUS IITIOTHOCTH.
1.8 Cwita — BekTopHas ¢puzuveckas BennuuHa. CII0KeHHe CHIT
1.9  SBnenue unepuuu. I[lepssiii 3akon HproToHa

1.10  Bropoii 3akon HetoTona. CoHanpaBiI€HHOCTh BEKTOPa YCKOPEHUS TeJla U BEKTOpa
CHUJIbI, ICCTBYIOIIEH Ha TEJIO0

1.11  BsaumogeiictBue tein. Tperuii 3akoH HeroToHA

1.12  TpeHue Mokosi U TPEHHUE CKOJbXKEeHUS. DPopMmysa Nl BRIUUCICHUS MOJYJIS CHJIbI
TPEHUSI CKOJIbKEHUSI.

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

1.14 BceMmupHoe TAroTeHue. 3aKOH BCEMUPHOTO TArOTeHuUsl. Cuiia TSHKECTH. Y CKOpEHHE
cBoboaHoro nagenus. Gopmyna Ajisg BHIYUCICHUS CHIIbI TSHKECTH BOJM3H MOBEPXHOCTH 3EMIIH.
JBwxenue mianet Bokpyr Comnuia. [lepBas kocmudeckast ckopocTb. HeBecoMOCTh U ieperpy3Kku.

1.15 MWmnynbec Tena — BeKTOpHas (usmueckas Benu4yuHA. VIMIYIbC CHCTEMBI Tell.
W3meHeHne umnynbca. Miynbsc cuisl

1.16 3akoH coXpaHEHUs UMIyJIbCa JId 3aMKHYTOW CHUCTeMBbl Ten. PeakTuBHOE
JIBUKEHUE

1.17 Mexanudeckas pabora. @opmyrna 1y BEIUMCIEHUS paOOTHI CHITbL. MexaHnuecKas
MOIIIHOCTh

1.18 KwuHernueckas u mnoTeHUUManbHass »HHeprus. PopMmyna a1 BBIYUCICHUSA
KMHETUYECKOW »Hepruu. Teopema o KHHETHUYECKOM dHepruu. PopMynia nas BBIYMCICHUS
NOTEHLMAIbHON PHEPTUH TeNa, MOJHATOTO Hajl 3eMIER

1.19 Mexanuyeckasi 3HEpPIus

3aKOH CcOXpaHEHUs MexaHuueckod »sHepruu. dopmyna [ 3aKOHA COXpPaHEHHS
MEXAHUYECKON SHEPTUU B OTCYTCTBHE CUJI TPEHUS.

[IpeBpamieHne MEXaHMYECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHMUS.

1.20 IlpocTble MexaHU3MBI. «30JI0TO€ NMPABUIO» MEXaHUKU. Pbryar. MOMEHT CHIIBIL.
Ycnosue paBHoBecHs pbryara. IloasrxHbli u HenoaBrkHbIN 6s10ku. KII/] mpocThIX MeXaHU3MOB

1.21  JlaBnenue TtBEpmoro tena. Dopmysa IS BRIYUCICHUS JABJICHUS TBEPIOTO Tela.
JlaBnenue raza. AtmocdepHoe nmaBiieHue. ['mapocratumdeckoe IaBiICHUE BHYTPU KHUIKOCTH.
®dopmyrna /17151 BBIYUCIICHUS IaBJICHUS BHYTPU KUIKOCTH

1.22  3axon Ilackains. I'uapaBnuueckuii mpecc

1.23  3akon Apxumena. Dopmyna s ONpeneNieHUs BBITAIKUBAIOMICH CHIIBI,
JIeMCTBYIOIIEH Ha Teo, MOTPYKEHHOE B KUAKOCTh WM Ta3. Y cIoBHE TuTaBaHus Tena. [lnaBanue
CYZIOB U BO3JIyXOIlJIaBaHHE
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1.24 MexaHnuueckue KojiebaHusi. AMIUIUTY/a, IEPUOJI U YacToTa Kojebanui. opmyra,
CBSI3BIBAIOIIAS] YACTOTY U MEPHO]T KOJIeOaHuit

1.25 Marematuueckuii U MNPYXUHHBIM MasTHUKHU. [IpeBpareHue sHepruv mpu
K0JIeOATETbHOM JIBUKECHUHU

1.26  3aryxaromme kosiebanus. BeinykieHHbIe Koaebanus. Pezonanc

1.27 Mexanudeckue BOJHBIL. [IpojosnbHBIE W TIONEpedyHble BOJHBI. J[JIMHA BOJHBI U
CKOPOCTh PaCIpOCTPaHEHUSI BOJIHBI.

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

1.29 IIpaktuyeckue pabOTHI

N3mepenue cpegHel IIIOTHOCTH BEILECTBA; apXUMEIOBOW CHIIBL, )KECTKOCTH IMPYXKHUHBI;
K03 pHIIMEHTA TPEHUS CKOJIBKEHHSI; paOOThI CHIIBI TPEHUS, CUIIBI YIIPYTOCTH; CPETHEH CKOPOCTH
JBUKEHMS OpyCKa M0 HAKJIOHHOM IIJIOCKOCTH; YCKOpEHUsl OpycKa Mpy JBUKEHUH 110 HAKIOHHOU
IUIOCKOCTH; YaCTOTHI M MEpHOAa KoJeOaHU MaTeMaTHYecKoro MasiTHHKA; YacTOThI U MEpPHOAa
KOJICOAHUH TPYXKHMHHOTO MasTHHKA; MOMEHTA CHJIBI, JCHCTBYIONIETO HA phblyar; paOOThl CHIIBI
YIPYTOCTH MPH MOIBEME TPY3a C MOMOIIBIO HEMOBIKHOTO 0JI0Ka; pabOThI CHIIBI YIIPYTOCTH MPH
nobEMeE rpy3a ¢ MOMOIIbIO MOABUKHOTO OJI0KA.

HccnenoBanmne 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena U
OT TUIOTHOCTH KUIKOCTH; HE3aBUCUMOCTH BBITAJIKHBAIOIIEH CHUJIBI OT MACChI Tella; CUIIbI TPEHUs
CKOJIbKEHHUSI OT CHJIBI HOPMAaJbHOTO JIaBJIEHUS U OT pOJAa MOBEPXHOCTH; CHIIBI YINPYTOCTH,
BO3HHUKAIOIIEH B NpPYXHHE, OT CTEMEeHH AedopMmallii NpYKHUHBI; YCKOpeHus Opycka OT yria
HAKJIOHA HaNpaBISIONIEH; Mepruo/ia (YacTOThl) KoeOaHUl HUTSHOTO MasgTHUKA OT JUIMHBI HUTH;
nepuofa KoyieOaHUN MPYXKUHHOTO MasTHHKAa OT MAacChl TIpy3a U >KECTKOCTH MPYKHUHBI;
HCCJIEIOBAaHNE HE3aBHUCHUMOCTH Tepuoja KoieOaHWW HUTSHOrO MasTHHKAa OT MAacChl Tpy3a.
[IpoBepka ycinoBust paBHOBECHS pblyara

1.30 ®usuyeckue ABICHUS B IPUPOJE: IPUMEPHI ABMXKEHUS C PA3IMYHBIMUA CKOPOCTIMHU
B )KMBOM U HEXXUBOU IIPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUIMBBI U OTIUBBI,
JnBrkeHue 1iaHeT COJIHEYHON CHCTEMBI, peaKTUBHOE JIBUYKEHUE KUBBIX OPTaHHU3MOB, pblUaru B
TEJIe 4YellOBeKa, BIIMSHUE aTMOC(EpPHOTO [aBJICHUS Ha >KUBOW OpraHW3M, IUIaBaHHE pBIO,
BOCIIPUATHE 3BYKOB JKMBOTHBIMHU, 36MIIETPSICEHHUE, CEHCMHUUYECKHUE BOJIHBI, I[yHAMH, 3XO

1.31 TexHuyeckue YCTpOICTBa: CIUIOMETP, NATUYUKHU IOJOKEHHS, PACCTOSHUS H
YCKOpEHUSsl, AMHAMOMETP, MOAIIUIHUKN, PAKEThI, PblYar, MOJBUKHBIA U HEMOABIKHBIN OJOKH,
HAKJIOHHAS TIJIOCKOCTh, MPOCTBIE MEXAaHU3MBI B OBITY, COOOIIAIOIIMECS COCY/IbI, YCTPOWCTBO
BOJIOTIPOBO/A, TUAPABIMYECKHIA Mpecc, MaHOMETp, 0apoMeTp, BBICOTOMED, MOPITHEBOH HACOC,
apeoMeTp, IX0JIOT, UCIIOJIb30BAHKE YIBTPAa3BYKa B OBITY U TEXHUKE

2 TEIUIOBBIE ABJIEHU A

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

2.2 JlBwxenwue yacTuIl BemecTa. CBsi3b CKOPOCTH JBUKEHUS YACTUIL C TEMITEPATYPOH.
bpoyHoBckoe nBrkenue, muddy3us
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2.3 CmauuBaHue Y KalWUISIPHBIE SIBICHUS
2.4  TennoBoe paclIMpeHUE U CHKATHE
2.5 TemnnoBoe paBHOBECHE

2.6  Buytpenssst sHeprus. PaGota u Teruionepenada Kak CHocoObl M3MEHEHUs
BHYTPEHHEHN SHEPrUuu

2.7 Bunbl Teruionepeaadn: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3Ty4eHNE
2.8 HarpeBanue u oxnaxaenue teia. KoanyecTBo TeIOTh. Y AeibHas TEII0EMKOCTh

2.9 3aKOH COXpaHCHHS SHEPrHHM B TEIUIOBBIX IIpoIleccax. YpaBHEHHE TEIIOBOTO
OaytaHca

2.10 MHcnapenne u koHaeHcalus. 3MeHeHHWE BHYTpPEHHEH OHHEpPruuM B MPOIECCE
ucrnapeHus u KoHaeHcanuu. Kunenue >xuakoctu. Y ieiapHas TerioTa napooOpa3zoBaHus

2.11 BnaxHoCTbh BO31yXa

2.12 IlnaBneHue M KpucTaUIM3anus. MsMeHeHe BHYTPEHHEN SHEPIrUu pH IJIaBICHUN
U KpUCTAJUIM3alMU. Y JeNbHas TEIUI0Ta IUIaBIeHUs

2.13 BuyTpeHHss 2HEprusi CropaHus TOIUIMBA. Y IeJIbHAs TEMI0Ta CrOpaHus TOTUIMBA
2.14  Tpunuuns! pabotsl TermioBbix apurateneil. KI1/1 reruioBoro apuratens
2.15 TlpakTuyeckue pabOThI

N3mepenue ynenbHOM TEMTOEMKOCTH METAJUIMYECKOTO HUINHAPA; KOJTMYECTBA TEIJIOTHI,
MOJIyYEHHOTO BOJOM KOMHATHOM TemmepaTypbl (UKCHPOBAaHHOW MacChl, B KOTOPYIO OMYILEH
HArpeThld HUIUH/P; KOJIMYECTBA TEIIOTHI, OTITAHHOTO HArPeThIM IUJIMHIPOM, MOCIE OIMYCKaHUs
€ro B BOJly KOMHATHOM TeMImepaTypbl; OTHOCUTENbHOM BIQXKHOCTH BO3yXa; YAEIbHON TEIIOTHI
riaBieHus npaa. MccrnenoBanue M3MEHEHUs TEMIEPATypbl BOABI MPHU Pa3IUYHBIX YCIOBUAX;
SBJICHHS TETUIOOOMEHA MPU CMEUTMBAHUH XOJIOJTHOM M TOpsiueid BOJIbI; MpOIecca UCTIapeHUs

2.16 ®usnyeckue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSXKEHUE U KalWUISIPHBIE
SBJICHUS B IPUPO/IE, KPUCTAILIBI B IpUpoJe, n3nydeHue CoiHila, 3aMep3aHie BOJ0EMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHl, TyMaHa, UHEesl, CHera

2.17 TexHHYECKHE YCTPOMCTBA: KAMWJUISIPbI, TPUMEPHI HCIIOJIB30BaHUSI KPUCTAJIOB,
KUJKOCTHBI TEPMOMETp, JaTYMK TeMIepaTypbl, TEPMOC, CHCTeMa OTOIUJICHHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHA, TBUTATEh BHYTPEHHETO CTOPaHUs

3 SJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 Onexktpu3zanus Tein. J[Ba BUa 3JIeKTPUUECKUX 3apsii0B
3.2  BzaumopeiicTBHe 3apsKEHHBIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa

3.4  Dnektpuyeckoe 1mojne. Hampsxk€HHOCTH dBieKTpudeckoro mnojsd. [IpuHuun
CYMEPIIO3UIUH JIEKTPUUECKHUX TM0JIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5 Hocutenu osnektpuyeckux 3apsaoB. JleHCTBUE JJIEKTPUYECKOTO TIONS  Ha
aneKTpudecKkue 3apsiabl. [[pOBOTHUKY U AUDTEKTPUKHU
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3.6  IlocrostHHBIN snekTpudecKuil TOK. JlefcTBus snexkTpudeckoro toka. Cuia Toka.
Hanpsxenue.

3.7 DIIEKTPUUECKOE COMPOTUBIICHUE. Y JCIBHOE IIEKTPUUECKOE COMMPOTUBICHUE
3.8 3akoH Oma 1S ydyacTKa JIEKTPUIECKON e

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

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

3.12  OmbiT Opcrena. MarHuTHOE TMOJ€ MNPAMOro MPOBOJHUKA € TOKOM. JluHuM
MarHUTHOM MHIYKIIMH

3.13 MarsuTHoe 1oJje ITIOCTOSHHOr0 MarauTa. BzanMoielicTBre ITOCTOSSHHBIX MarHUTOB
3.14  JlelicTBUE MarHUTHOTO MOJIs HA IPOBOJHUK C TOKOM

3.15 OnbiTel Papages. SABiaeHue dJeKTpoMarHuTHOM HHAyKIMu. [IpaBuiio Jlenma

3.16 IlIpakTtuueckue pabOThI

I/I3MepeHHe QJICKTPHUUYCCKOI'0O COIIPOTUBJICHHUA PE3UCTOPA; MOHIIHOCTH JJICKTPHUUYCCKOI'O
TOKa, pa6OTBI QJICKTPHUYCCKOT'O TOKaA.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOIIEIO B IPOBOAHMKE (PE3UCTOPHI,
JaMIIO4Ka), OT HaNpsHKEHUS Ha KOHIAX MPOBOJHHUKA; 3aBUCUMOCTH COIPOTUBIIEHUS OT JJIMHBI
IPOBOJIHHKA, IUIOIIAN €r0 MONEPEYHOT0 CEYEHHUs U YI€IbHOIO CONPOTUBIICHHUS.

ITIpoBepka mpaBuia JUId SJIEKTPUUYECKOTO HAMpSDKEHUS TPU  [OCIEA0BAaTEIbHOM
COEJMHEHUHU TPOBOJAHMKOB; MNpaBUia JUId CHIJIBI 3JEKTPUYECKOTO TOKAa IpU MHapayieIbHOM
COEIMHEHUU MPOBOIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

3.17 Owusuueckue SBICHHUS B TPUPOJAE: DIEKTPUUYECKHE SBICHUS B aTMocdepe,
AIIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE T0JIE 3eMJIH, IPei] MOIOCOB, pOJIb MATHUTHOTO
IOJISA [T )KU3HU Ha 3eMile, OJIIPHOE CUSTHUE

3.18 TexHUUYeCKHE YCTPOWCTBA: BJIEKTPOCKON, amIepMeTp, BOJBTMETP, PEOCTar,
CUETYMK IJIEKTPUYECKOM DHEPruM, JJIEKTPOOCBETUTENbHBIE MNPHUOOpPHI, HarpeBaTeJIbHbIC
AIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE MpeIoXpaHuTeNH, AIEKTPOMArHUT,
AJIEKTPOJIBUTATEh TOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

3.19 DOnexrpoMarHuTHbIE BOJIHBI. [IIkana 31eKTpOMAarHUTHBIX BOJIH
3.20 JlyueBas Mozens cBeta. [IpsiMonuHeliHOE pacipocTpaHEHHE CBETA
3.21 3akon oTpaxxeHus cBera. [lmockoe 3epkaio

3.22 IlpenomieHue cBeTa. 3aKOH MPETOMIICHHUS CBETA

3.23 Jlucmepcus cBera

3.24 Jlunza. Xon nydeir B juH3e. DOKycHOE paccTosiHuE NUH3BL OnTuueckas cuia
JIMH3HI.

49



3.25
3.26

I'ma3 kak onTudeckas cucteMa. ONTHYSCKHE HpI/I60pI>I

[IpakTuyeckue paboTHI

W3mepenne onTu4eckoil cuibl coOuparomeil  JMH3bI, (OKYCHOTO  PAaCCTOSHUS
coOuparomield JUH3bI (II0 CBOMCTBY pPaBEHCTBA pPa3MEpPOB IIpeiMeTa M H300pakeHus, Korjaa
IpeMET PacHoJIOkKeH B JBOWHOM (hOKyce), moKa3aTessl MPeIOMIICHHSI CTEKIIA.

I/ICCJ'ICI[OBaHI/Ie CBOMCTBaA I/I306pa)KeHI/IH, IMOJIYYCHHOI'O ¢ IIOMOIIBIO CO6HpaIOHIeﬁ JINH3BI,
HU3MCHCHUA Q)OKYCHOI‘O PacCTOAHUA IBYX CJIOKCHHBIX JIMH3; 3daBUCUMOCTHU YIJla ITPCIOMIICHHUA
CBC€TOBOI'O JIy4da OT yTIJia MaJC€HHA Ha I'paHULC «BO3AYX — CTCKIIO»

3.27

®usnueckue sBieHus B npupoze: 3armeHus ComHua u JlyHel, 1nBera Ted,

ONITHYECKHUE sABJICHUS B aTMOoc(hepe (11BeT Heba, pedpakius, pagyra, MUpax)

3.28
CBETOBO/IbI

4

4.1
pacmaja

4.2
4.3
4.4
4.5
4.6

KOCMHYCCKHEC

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

KBAHTOBGIE ABJIEHUA

PamunoaktuBHOCTE. Anbda-, Oera-, raMmma-u3nydeHus. Peakiuu anbda-u Oera-

OmnsiTel Pesepdopmaa mo paccestauro anbda-gactuil. [Iranerapras Mogens aToMa
CoctaB aTroMHOTr0 sifjpa. M3oTtormsl

[Iepuon nonypacnaga aTOMHBIX SIAEp

SnepHble peakiiuu. 3aKOHBI COXPAHEHHS 3aPsA0BOTO M MAaCCOBOTO YHCET

Ousnueckue SBIEHUS B MPHPOJE: ECTECTBEHHBIM PAaTUOAKTUBHBIA  (OH,
Jy4d, PpPaJUOaKTHUBHOE U3JIy4CHHME IPUPOAHBIX MHUHEPAJIOB, JEHCTBHE

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

4.7

TexHmueckne YCTpOﬁCTBaZ CIICKTPOCKOII, I/IH,I[I/IBI/II[yaJ'ILHHﬁ JA03UMETpP, KaMepa

Bunbcona, sepHas sHEpreTruka
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