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Conep:xanue y4eOHOr0 npeamera

7 kiaacce
Pazoen 1. Qu3zuka u eé ponv 8 NOZHAHUU OKPYHCAIOULE20 MUPA
®dusnka — Hayka o npupoje. SBneHus npuponabl. OU3MUECKUE SIBICHUS: MEXaHUUYECKHUE, TEIUIOBBIC, 3JICKTPUUYECKHE, MArHUTHbIE,

CBETOBBIE, 3BYKOBBIE.

@usnueckue BenuuuHbL. M3Mmepenue ¢usnyeckux BennuuH. Pusmyeckue mnpubdopsl. [lorpemHocTs u3MepeHuil. MexyHapoaHas
CUCTEMA EAUHULL.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HAyKH M3Y4YaloT MpHUpoay. EcTecTBEHHO-HAY4YHBIH METOJ MO3HAHMS: HAONIOJIEHHE, TOCTaHOBKA
HAY4YHOT'O BOMPOCA, BBIABUKEHHE TUIIOTE3, SIKCIIEPUMEHT IO MPOBEPKE TMIOTE3, 00bsACHEeHUEe HabmoaeMoro sBieHus. Onucanne GU3nYecKux
SABJICHUM C IIOMOIBIO MOJIEIICH.

JlemoHcTpamuu
MexaHnueckue, TErIoBbIe, JEKTPUUECKUE, MarHUTHBIE, CBETOBBIE SIBJICHUS.
duznyeckue mpudOPHI U MPOIeIypa IPSIMBIX U3MEPEHUN aHAIOTOBBIM U LIU(POBBIM TPUOOPOM.

JlabopaTopHbie pabOThI U OTBITHI

Omnpenenenue EHbI JeIeHUs KAl K3MEPUTETBLHOTO MPUOOpa.

H3mepenne paccTOsTHUMN.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETA.

Ornpenenenne pa3MepoB MajbIX Tel.

N3mepenue temmnepatrypsl IpH MOMOIIY )KUJIKOCTHOIO TEPMOMETPA U AATYMKA TEMIIEPATYPHI.

[TpoBenenue uccae10BaHus 1O MPOBEPKE TMITOTE3bI: AATBHOCTD MOJIETA IAPUKA, MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YEM
00JIbI1IE€ BBICOTA ITYCKA.

Paszoen 2. Ilepgonauanvhvie céedenun 0 cCmpoeHuu eeuiecmea

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OTbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BELIECTBA.

JIBroxkeHue yacTull BemecTBa. CBsi3b CKOPOCTH JBMKEHUS YacTHUI[ ¢ TeMmIiepaTtypoil. bBpoyHoBckoe nBmxenue, nuddysus. Bzanmoneii-
CTBHUE YaCTUI] BEIIECTBA: MPUTSDKEHNE U OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE I'a30B, KUAKOCTEH U TBEPABIX (KPUCTAIIIMUECKUX) TeJl. B3auMOCBs3b MeXly CBOMCTBAMU
BEIIECTB B PA3HbIX arperaTHhIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHhIX COCTOSIHUM BOJIbI.
Hemoncmpayuu
Hab6mronenne 6poyHOBCKOTO JTBHYKEHUS.

Habmonenue nudpdyszum.

Habmonienue siBiaeHuit, 00bACHAIOMUXCS MPUTSDKEHUEM HIIM OTTAJIKMBAHUEM YaCTHUI] BEIIECTBA.
JIabopatopHblie pabOThI U OTIBITHI

OreHka 1uaMeTpa aToMa METOJIOM PsiIoB (C UCTOJIb30BaHueM (hoTorpadmii).

OnbITH O HAOTIOIEHUIO TEIUIOBOTO PACHIMPEHHSI Fa30B.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO HPUTSKEHUS.

Pa3zoen 3. /leurncenue u é3aumooeiicmeue meJ
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Mexannueckoe nBrxeHue. PaBHoMepHOe 1 HepaBHOMEpHOE ABUKeHUE. CKkopocTh. CpeaHssi CKOPOCTh TP HEPABHOMEPHOM JIBUKEHUU.
Pacuér nmyTt ¥ BpeMeHM JIBH>KECHMUSI.

SIBnenue mHepuuMu. 3aKOH MHEpuUuU. B3aumopelicTBue Tesl Kak NpPUYMHA M3MEHEHUS CKOPOCTH JBHXKEHHMsS Tel. Macca kak Mepa
uHepTHOCTH Tena. [ImoTHoCTh BemecTBa. CBSA3b MJIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BbEMA BellleCTBa.

Cula kak XapakTepucTyKa B3auMoeiicTBus tei. Cuia ynpyrocTtd u 3akoH ['yka. Mi3Mepenue cuiibl ¢ TOMOIIBI0 JUHAMOMeETpa. SIBineHue
TATOTeHUs U cuia Tsokectu. Cuia Tsokectd Ha apyrux 1aHetax (MC). Bec tema. HeBecomocth. CrioykeHHe CHII, HANpaBIEHHBIX O OJTHOM
npsimoid. PaBHozelicTBytomast cui. Cuita TpeHus. TpeHue ckoiibkeHus U TpeHue 1nokosi. Tpenue B npupoae u texuuke (MC).

Hemoncmpayuu
1. HaOnromeHue MEXaHUYECKOTO JIBHKCHHS Tela.
2. VI3mepeHue CKOPOCTH MPSMOJIMHEHHOTO IBUKEHUSI.
3. HaOmonenue siBiIeHUS HHEPIIHU.
4. HabmoneHne u3MEHEHHsI CKOPOCTH IIPU B3aUMOJICHCTBUH TEII.
5. CpaBHeHHE MaccC 10 B3aUMOJCHCTBHUIO TEIl.
6. CroxeHue cujl, HallPaBJICHHBIX MO OJHOMN MPSAMOIl.
Jlabopamopnwvie padbomovt u onvimol
1. OmpeneneHue cKOPOCTH PABHOMEPHOTO ABMKEHHUS (IIIApUKA B KHUAKOCTH, MOJIEIIN AJIEKTPUIECKOTO0 aBTOMOOWIIS U T. 11.).
Omnpenenenue cpeaHeil CKOPOCTH CKOIBKEHHUs OpyCcKa WM HIapyKa 110 HAKIIOHHOW TIOCKOCTH.
Onpenenenre MIOTHOCTU TBEPJIOTO TeENA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSKEHUS (IedopMaliin) Npy>KUHbBI OT IPUI0KEHHON CUIIBI.
OneIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI IaBJICHUS M XapaKTepa CONPHUKACAIOIUXCA I10-
BEPXHOCTEM.

ok~ wn

Pazoen 4. /lasnenue meépovix me, HcuoKocmei u 2a3oe

Haenenne. CriocoObl YMEHBIICHUS W yBETHUEHUs MaBieHus. /laBieHne raza. 3aBUCMMOCTH JIaBJICHHUS Ta3a OT 00BEMa, TeMIepaTyphl.
[lepenava gaBrieHus TBEPABIMU TEIaMU, KUAKOCTIMHU U razamu. 3akoH [lackans. [TneBMaTu4eckiie MalIMHbI. 3aBUCUMOCTD JIaBIICHUS KUKOCTH
oT riyOunsl. ['mapocratnueckuii mapagokc. CooOmatommuecs cocyabl. [ uapaBindeckue MexaHu3MBbl.

ATtmocdepa 3emnn u atMmocdepHoe naBienue. [[puanHb cyiecTBoBaHus BO3AyIHON o0omouku 3emiuu. OmnbiT Toppuuennu. U3mepenue
aTMoc(epHOro naBieHus. 3aBUCUMOCTh aTMOC(EPHOro NaBiIeHHUs OT BBICOTHI HajJ YpoBHEM Mopsi. [Ipubopsl 11t u3MepeHust arMochepHOro
TABJICHMSI.

JleiicTBrE XMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue Te.
BoznyxomnnaBanue.

Hemoncmpayuu
1. 3aBucUMOCTH JaBJICHUS Ta3a OT TEMIEPATYPHI.
Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0maronirecs: CoCy/Ibl.
I'mppaBauyeckuit mpecc.
[IposiBneHue necTBUst aTMOCHEPHOTO TaBJICHHUS.
3aBUCHMOCTh BBITAJIKHBAIOIIEH CHIIBI OT 00bEMA MOTPY>KEHHOM YaCTH Teja U MIIOTHOCTHU KHUJIKOCTH.
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7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BHITECHEHHOMN KUJIKOCTH.
8. VYcnoBue rutaBaHus TeN: IJIABAHUE WM MOTPYKEHHUE Tl B 3aBUCUMOCTH OT COOTHOILIEHUS IJIOTHOCTEH TeNa M KUIKOCTH.
Jlabopamopnwvie padbomot u onvimol
1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa NOTPYKEHHON B KHUIAKOCTh YaCTHU TeEJIA.
2. OmnpeneneHue BITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOILIECH Ha TENO, MOTPYKEHHOE B )KUJKOCTb.
3. TIpoBepka HE3aBUCHUMOCTH BBHITAJIKUBAIOLICH CHIIBL, ICHCTBYIOLIEH Ha TEJIO B )KUJKOCTH, OT MACCHI TeJa.
4. OrnbIThl, AEMOHCTPUPYIOLUE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIBI, IEHCTBYIOLIEH Ha TEJIO B )KMJIKOCTH, OT 00bEMa NOrpyKEHHOM B
KUJKOCTb YaCTH TeJIa U OT INIOTHOCTH KUJKOCTH.
5. KonctpyupoBanue apeomerpa Uiav KOHCTPYUPOBAaHUE JIOJKU U ONpeeeHne e€ rpy3010 bEMHOCTH.

Pazoen 5. Paboma u mowgnocme. Inepeus

Mexannueckast pabora. MoLIHOCTb.

IIpocTble MexaHU3MBI: pblyar, 6J10K, HaKJIOHHAas MI0CKOCTh. [IpaBmiio paBHOBecus pbivara. [IpuMeHeHne npaBuia paBHOBECHS pblyara K
0110Ky. «30n0Toe npaBuiio» Mexanuku. KITJI mpocteix Mmexanu3moB. IIpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprua. Kunetndeckas u noreHuuManpHas dHeprus. lIpeBpaiienne oqHOro Buja MEXaHMUYECKOH SHEPruu B APYTOM.
3aKOH COXpPaHEHMsI DHEPTUU B MEXAHUKE.

Hemoncmpayuu
1. TIpumepbl NpOCTBIX MEXaHU3MOB.
Jlabopamopnuvie padbomovt u onvimol
2. Ompenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHHHM TeJla M0 TOPU30HTAIBHOM MOBEPXHOCTH.
3. HccnenoBaHue ycioBUil paBHOBECHS pblyara.
4. Wzmepenue KIIJI HakJIOHHOM TUIOCKOCTH.
5. M3ydeHue 3aKOHA COXpaHEHUS MEXaHUYECKOW SHEPTHUH.
8 kmace
Paszoen 6. Tennoevie agnenusn

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHUs BeulecTBa. Macca M pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI,
MOJITBEP K IAIOIIIE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpHUH.

Mogenu TBEPAOTO, KHUJIKOTO U ra3000pa3HOro cocTosiHUM BemecTBa. Kpucramnuyeckue u amopdubie Tena. O0bscHEHHE CBOWCTB Ta30B,
KHUJIKOCTEH W TBEPABIX TEJl Ha OCHOBE MOJOKEHUN MOJIEKYJISIpHO-KHHETHYeCKON Teopun. CMaunMBaHue W KalWUISpHbIE sBIEHUsS. TerioBoe
pacIIpeHHe U CXKaTHE.

Temnepatypa. CBsi3b TEMIIEPATYpbl CO CKOPOCTHIO TEIIOBOTO IBUKEHUS YaCTHULI.

Buytpennsst sneprus. CriocoObl M3MEHEHUs1 BHYTPEHHEH SHEpruu: Tervlonepenada U coBeplleHue paboTsl. Buabl Termonepenaun:
TEIUIONPOBOAHOCTh, KOHBEKIIHS, U3JIyUEHHUE.

KonngecTBo TemnoTsl. Y aenbHas TEMIOEMKOCTh BellecTBa. Teroo0MeH U TEeIJI0BOEe paBHOBECHE. Y paBHEHHE TEIJIOBOTO OanaHca.

[1naBneHue u oTBepIeBaHNE KPUCTAINIMYECKUX BEIIECTB. Y IeTbHas TemoTta riasieHus. [lapoodpazoBanue u konaeHcanus. Mcnapenue
(MC). Kunienue. Y nenpHast TeTI0Ta napoodpazoBaHus. 3aBUCHMOCTb TEMIIEPATYPhl KUIIEHUS OT aTMOC(EpHOTo JIaBiIeHus. BiaxkHOCTh BO3yXxa.

DHeprus TOIMBA. Y IebHAs TEII0Ta CTOPaHuUs.



[Tpunnmme! padoTth! TermnoBeix aurareneii. KI1J[ terioBoro apuratens. TermioBsie JBUTATEIH | 3aIIUTa OKpysxaromei cpeast (MC).
3aK0oH COXpaHEHHUs W MPEBPAICHHs SHEPTUH B TEIUIOBBIX mporeccax (MC).

Hemoncmpayuu

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Hab6mronenue nuddysun.

Habmtoienue siBiieHni cMauuBaHUs U KaMWJUISIPHBIX SIBJICHHIA.

Habmtoienue TemnoBoro pacivpeHus Ted.

W3meHeHune AaBlieHus ra3a pu U3MEHEHUN 00bEMa U HAarpeBaHUU WM OXJIaXKICHUH.

[IpaBuna n3mMepeHus TeMIepaTypsl.

Bunsl Temuionepenayn.

OxmnaxieHre Ipu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUIaMH.
. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. Habnronenue xunenus.
. Habnronenue nocTossHCTBa TEMIEPATYPHI IIPU TUTABICHHUH.

13. Mojenu TeIIOBbIX ABUTATEIEH.

Jlabopamopnwvie padbomot u onvimol

OnbITHI MO OOHAPYKEHHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSL.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITH IO HAOTIOEHHUIO TETIOBOTO PACIIMPEHHSI Ta30B, JKUIKOCTEH U TBEPABIX TEI.

Omnpenenenue JaBlIeHUS BO3IyXa B OaJIOHE IINPHUIIA.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCMOCTD JAAaBJICHUS BO3yXa OT €ro 00bhEMa U HATPEeBaHUS MIIA OXJIaKICHHUS.

[TpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JITMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON TPyOKe OT TeMIEpaTyphl.

Habmroienue n3MeHeHns: BHYTPEHHEH SHEPTUU Tella B pe3yibTaTe Teruionepenayn U paboThl BHEITHUX CHIL

UccnenoBanue siBJIeHUS TEMII000MEHA TTPU CMEIIMBAHUU XOJIOHON U TOPSYEH BOJIBI.

Ornpenenenne KoJIWYeCTBA TEIJIOTHI, TOTYYSHHOTO BOJION MPHU TEIJI000OMEHE C HAarPEThIM METALTUYECKUM ITHJIMHIPOM.
. Omnpenenenne yaenbHON TEMIOEMKOCTH BEIECTBA.
. UccnenoBanue nponecca ucnapeHus.
. OnpeneneHne OTHOCUTEIBLHOM BIIAXKHOCTH BO3TyXa.

13. OnpeneneHne yAeIbHON TEIIOTHI IUIABJICHUS JIb/IA.
Pazoen 7. Inekmpuueckue u MacHumMHbvle A6J1€HU
Onextpuzanus Ten. JIBa poma 3NMEeKTpUYECKHX 3apsnaoB. B3aumopeiicTBue 3apsokeHHBIX Tenl. 3akoH KyloHa (3aBUCUMOCTH CHIIBI
B3aUMOJICHCTBUS 3apsHKEHHBIX TEJT OT BEJIMUMHBI 3aPS0B M PACCTOSHUS MEXKTY TEJIaMH).
OnekTpuueckoe moine. Hampsk€HHOCTh dMeKTpuuecKoro moiisd. [IpuHIMN Cynepno3uiuyd SIEKTPUUECKUX Mol (Ha KadyeCTBEHHOM

YPOBHE).
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Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAapHbIM 3nexkTpuueckuil 3apan. Ctpoenue atoMa. IIpoBOAHMKM M IHANEKTPUKH. 3aKOH
COXpaHEHUs JIEKTPUUYECKOTO 3aps/a.
DNEeKTPUYECKUM TOK. Y CIIOBUSI CYIIECTBOBAHUSI AJIEKTPUUECKOTO TOKA. ICTOUHUKYU MOCTOSIHHOTO TOKa. JIeMCTBUS 3JIEKTPUUYECKOTO TOKA
(TeroBoe, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B KUIKOCTSIX U razax.
Onekrpuueckas 1enb. Cuiia Toka. DiekTpruueckoe HanpsbkeHre. COnpoTUBICHUE MPOBOJIHUKA. Y I€IbHOE CONMPOTUBIICHUE BEIIECTBA.
3akoH OMa mig yyactka uend. [locnenoBarensHoe U napauiesibHOE COETMHEHUE TPOBOJHUKOB.
Pabota 1 MOITHOCTH AJEKTPUUECKOTO TOKa. 3akoH J[xoyns— JleHma. DieKTpudecKue e U MOTPEOUTEN AIEKTPUISCKON SHEPTHH B
obITy. KopoTkoe 3ambikaHme.
[TocTostHabIe MarHuThl. B3aumMoaeiicTBuE MOCTOSTHHBIX MarHUTOB. MarHuTHoe nosie. MarHuTHOE moJjie 3eMJIU U €ro 3HaYeHue 151 )KU3HU
Ha 3emuie. OnbIT OpcTenaa. MarHuTHOE 1oJIe ANEKTPUYECKOro ToKa. [IpuMeHeHune 3J1eKTpOMarHuToB B TEXHUKE. JlefiCTBUE MarHUTHOTO MOJISI HA
MPOBOJIHUK C TOKOM. DJIEKTPOBUTATEH TOCTOSTHHOTO TOKA. MICIoib30BaHue 3JIEKTPOABUTATEINIEH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.
OmnpiTel @apazes. SABienue snekrpoMarauTHoN nHAyKuuu. [IpaBuio Jlenma. Dnekrporeneparop. CrnocoObl OMyUYEHUS ANEKTPUIECKOM
SHEPTUU. DIIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX HCTOUHUKAX SHEPTHH.
Hemoncmpayuu
DneKkTpu3anus Ted.
JIBa pona aieKTpUUYECKUX 3aps/IOB U B3aUMOJCHCTBUE 3apSIKEHHBIX TEIN.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DIIEeKTPOCTATUUYECKAsT MHIYKIIUS.
3aK0H COXpaHEHUS MIEKTPUUECCKUX 3aPsII0B.
[IpOBOTHUKY W TUBTEKTPUKH.
MoenvupoBaHi€e CUIOBBIX JIMHHUM 3JIEKTPUUECKOTO TOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JIeficTBHS 2IEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHI TOK B )KUJIKOCTH.
. I'a30BBbIi1 pazps.
. I3MepeHue cuibl TOKa aMIIEpMETPOM.
. I3MepeHue 3IIeKTPUUYECKOro HaINpsKEHUST BOJIBTMETPOM.
. Peocrar u Marazus COnpOTUBIIEHUN.
. B3auMogeiicTBrue MOCTOSIHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS IIOJIFOCOB MarHUTa.
. MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OneIT Opcrena.
. MarnuTHoe noJje Toka. JJIeKTPOMAarHuT.
. [lelicTBMe MarHUTHOTO IOJIS1 HA POBOJHUK C TOKOM.
. DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
. MccnenoBanue siBneHUs 31€KTPOMarHUTHOW MHIYKIUU.
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23.
24,
25.

Onbitel @apapes.
3aBUCHUMOCTD HaIpaBJICHUs! HHAYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHSI.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomsl u onvimol

No abk~owbd

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

9 kjaacc

OnbITh! 10 HAOIIOAEHUIO 3JEKTPU3ALUH TeJl HHAYKIUEH U IIPU COPUKOCHOBEHHH.

HccnenoBanue JeHCTBUSA 3JIEKTPUYECKOIO MOJI HA IPOBOJIHUKH U JUDJIEKTPUKH.

CO6opka u nmpoBepka pabOThl MEKTPUUECKOM LENH TOCTOSIHHOTO TOKA.

M3MepeHue U peryJInpOBaHUE CUIIBI TOKA.

H3MmepeHue U peryIupoBaHue HaIIPSHKCHHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS Ha PE3UCTOPE.
OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COIPOTUBIICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAN MONEPEYHOro
CEUEHHUs U MaTepuaia.

[TpoBepka nmpaBuiia CII0KEHUSI HAIIPSHKEHUH IIPU [TOCIEA0BATEIbHOM COEIMHEHNH IBYX PE3HCTOPOB.

[TpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPU MAPAILIIEIIBHOM COEAMHEHUH PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUUECKOIO TOKA, UTYILLIET0 YEPE3 PESUCTOP.

Onpenenenne MOIHOCTH 3IEKTPUYECKOT0 TOKA, BbIIEISIEMON Ha pE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JaMIIOUKY, OT HANpsKEHUs! Ha HEH.

Omnpenenenne KIIJ] HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOJEHCTBHSI IOCTOSSHHBIX MAarHUTOB.

W3y4yeHre MarHUTHOTO TMOJIs IOCTOSIHHBIX MarHUTOB IIPU UX O0bETMHEHUH U pa3e/ICHUH.

UccnenoBanue neicTBUS AJIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPENKY.

OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOAEUCTBHSI KaTyLIKU C TOKOM M MarHuTa OT CHJIbI TOKA U HallpaBJIEHUS TOKA B
KaTyIlKe.

N3y4eHne neicTBYsI MArHUTHOTO MOJI HA TIPOBOJHUK C TOKOM.

KoHcTpyupoBanue u u3ydeHue padboTsl JEKTPOIBUTaTENs.

N3mepenne KIIJ[ anexTpoaBurarenbHol yCTaHOBKH.

OnpITEl IO HCCIENOBAHUIO SBIICHUS 3JIEKTPOMArHUTHOM WHIYKLMH: HCCIETOBAaHUE M3MEHEHUH 3HA4Y€HWs] M HAlpaBICHUsS HH-
JTYKIMOHHOT'O TOKA.

Pa3zoen 8. Mexanuueckue agnenusn

Mexannueckoe aBuxkeHHe. MarepuanbHas Touka. Cucrema orcdyéra. OTHOCHUTENBHOCTh MEXAHUYECKOIO ABM)KEHHs. PaBHOMeEpHOE
npsiMOJIMHeHoe ABMkeHue. HepaBHoMepHoe mnpsiMonuHeHoe aBrkeHue. CpeiHsisi 1 MTHOBEHHasl CKOPOCTb Teja MpU HEPaBHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHoyckopeHHOE npsiMosinHelHoe nBrxkeHne. CBoOoaHoe nagenue. OnbiTol ['anmes.

PaBHOMepHOE NBMXKEHHE MO OKpYX)HOCTH. Ilepron m vactora oOpamenus. JluneiiHass u yrioBast ckopocTu. LleHTpocTpemurenbHoe
YCKOpEHHUE.



IIepBebiit 3akoH Hprorona. Bropoi 3akon Hetorona. Tperuit 3akon HerotoHa. [IpyHiun cyneprno3unuu Cuil.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHus: cuja TPEHHs CKOJIbKEHUS, CUJla TPEHUS IOKOs, IPYTUE BUABI TPECHUS.

Cuna TSOKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpeHHe cBoOomHOTO maneHus. Jpmwkenue mianeT Bokpyr Coxnama (MC). Ilepsas
KOCMHUYECKasi CKOpOCTb. HeBECOMOCTh M EpErpy3KH.

PaBHOBecue mMarepuanbHOl TOUukH. AOCONIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOIO Teja ¢ 3aKPEIUIEHHOM OChIO BpauieHus. MoMeHT
cuisbl. LleHTp TsbxecTH.

Nmnynbe Tena. U3mMenenue umnynisca. iMiyiibe cuiibl. 3aKoH coxpaHeHus uMmiyibca. PeaktuBHoe auxenue (MC).

Mexanunueckas paboTa 1 MOIIHOCTb. PaboTa cuil TskecTu, ynpyroctu, TpeHus. Ca3b s3Hepruu u padotsl. IloTeHnManbHas sHeprus Tena,
IIOJAHATOrO HaJl IOBEPXHOCTHIO 3eMIIM. [loTeHIManbHas sHeprus cxartoi npyxuHsl. Kunernuyeckas sneprus. Teopema 0 KHHETUYECKON SJHEPIUH.
3aKOH COXpaHECHMsI MEXaHUYECKON SHEPIHUH.

Hemoncmpayuu
HaGnroneHne MexaHH4eCcKOoro ABUKEHMS TeJla OTHOCUTENBHO PAa3HbIX TeJl OTCUETA.
CpaBHeHue myTel U TPAaCKTOPUI IBUIKEHUS OJTHOTO U TOT'O YK€ TeJIa OTHOCUTEIBHO Pa3HBIX TEJl OTCUYETA.
M3MepeHne CKOpOCTU U YCKOPEHHUS IIPSMOJIMHENHOTO JBUKCHUS.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOT'O IBUKEHHUS.
HaOnroneHnue 1BUKEHUS Tela 110 OKPYKHOCTH.
HaOnronenne MexaHMYECKUX SBJICHMH, HNPOMCXOIAIIMX B cucTeMe orcuéra «Tenexka» nmpu e€ paBHOMEPHOM U YCKOPEHHOM
JIBMDKEHUHM OTHOCUTEJIbHO KaOuHeTa (PU3HKH.
3aBUCHMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIONIEH Ha HETO CHUJIBL.
HaGnronenue paBeHcTBa CUIT PU B3aUMOAEHCTBUM TEIl.

9. M3meHeHue Beca Tena IpU yCKOPEHHOM JIBUIKCHHH.

10. Ilepenaya ummynbca Npyu B3aUMOACHCTBUHN TEN.

11. TIpeoOpa3oBaHus SHEPTUU IPU B3aUMOJCHCTBUU TENl.

12. CoxpaHeHHE UMITYJIbCA MPU HEYTIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHHE UMITYJIbCA MPU a0COIIOTHO YIIPYTrOM B3aUMOJIEH CTBUH.

14. HabnroneHne peakTUBHOTO JIBUKEHUSI.

15. CoxpaHeHHE MEXaHUYECKOM HEPTruu Ipu CBOOOJHOM MaICHUU.

16. CoxpaHEeHHE MEXaHUYECKOW SHEPTHUH IPU ABUKEHUH TEJIA MO IEUCTBUEM IIPYKUHBI.
Jlabopamopnwvie padbomovt u onvimol
KoHcTpynpoBaHue Tpakra Ajis pa3sroHa U JajlbHENIIEro paBHOMEPHOIO ABM)KEHHUS IIApHUKa UITH TEIIEKKH.
Omnpenenenue cpeHeN CKOPOCTH CKOJIBbKEHHs OpycKa WM JBUKEHUS IIapHuKa M0 HAaKJIOHHON TIOCKOCTH.
OmnpeneneHne yCKOpeHus Tella IpU PaBHOYCKOPEHHOM JIBUYKEHUU T10 HAKJIOHHOM INIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IPH paBHOYCKOPEHHOM JIBUKEHUHU 0€3 HadalbHOM CKOPOCTH.
[TpoBepka runoTessl: €CiIi NPU PaBHOYCKOPEHHOM JBHKEHUH 0€3 HaualbHON CKOPOCTH IIyTH OTHOCSITCS KaK psiJl HEUETHBIX YUCEl, TO
COOTBETCTBYIOIIAE IPOMEXYTKH BPEMEHHU OJMHAKOBBI.
6. HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIBHOTO NABJICHUS.
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7. OmnpeneneHue Ko3PPHUIUEHTA TPEHUS CKOIBKEHHUS.
8. OmpexeneHne ;kECTKOCTU MPY>KUHBI.
9. Ompenenenue pabOTHI CHIIBI TPSHHSI IPU PABHOMEPHOM JIBH)KEHUU Tella TI0 TOPU30HTAILHOM MOBEPXHOCTH.
10. Ompenenenue padOThI CUIIBI YIIPYTOCTH MPH MOABEME TPy3a C UCIIOJIB30BAHUEM HEIOIBIKHOTO U TOJIBHXKHOTO OJIOKOB.
11. V3ydyeHue 3aKOHA COXPaHEHHUS YHEPTHHU.
Pa3zoen 9. Mexanuueckue Konebanusa u 601Hbl
KonebarenbHoe neuxenune. OCHOBHBIE XapaKTEPUCTUKU KONEOAHMI: MEpUo/, 4acToTa, aMIUIUTyAa. MaTeMaTHUeCcKUid U Mpy>KUHHBIN
MasiTHUKHU. [IpeBparienne SHepruy Mpu KoJIeOaTeTbHOM JIBUKESHUU.
3aryxaromue koneOanus. Beinyxnennble konebanus. Pezonanc.
Mexanudeckue BoiHbL. CBOMCTBA MeXaHMueCKUX BOJH. [IpomosibHble W TonepeyHble BOJHBI. [[IMHA BOJIHBI M CKOPOCTH €€ pac-
npocTpaneHus. MexaHndeckue BOJIHBI B TBEPIOM Telnie, cericMudeckue BoiHbl (MC).
3ByK. ['poMKOCTb 3ByKa U BbicoTa TOHA. OTpaskeHue 3Byka. UH(pa3Byk u ylIbTpa3ByK.
Hemoncmpayuu
Habmonenue xonebanuil Ten noJ 1€HCTBUEM CHIIBI TSDKECTH U CUJIb YIIPYTOCTH.
Habumonenune xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.
Habumronenne BbIHY X /I€HHBIX KOeOaHU U pe30HaHca.
PacnipocTpanenue npooibHBIX U MOMEPEUYHBIX BOJIH (HA MOJICIIN).
HabGmronenre 3aBUCMMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
6. AKYCTUYECKHUI pPE30HAHC.
Jlabopamopuwie pabomul u onvimol
1. OmpeneneHre 4aCTOTHI M TIEpHUOJIa KOJICOAHUI MAaTEMaTHYECKOTO MasiTHUKA.
Ornpezenienre 4acTOThl U TIEPHo/ia KoJeOaHU Py KUHHOTO MasSTHHUKA.
WccnenoBanue 3aBUCUMOCTH Neproa KoJieOaHWH TTOABEIICHHOTO K HUTH TPy3a OT JJIMHBI HUTH.
WccnenoBanue 3aBUCUMOCTH TepHOIa KoJieOaHUH PYKUHHOTO MasgsTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH TIEpHO/ia KOJIeOaHuii rpy3a, MOABEIICHHOTO K HUTH, OT MacChl rpy3a.
OMBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTh MEpUOa KOJIeOaHUN MPYKMHHOTO MasITHUKA OT MAacChl Tpy3a U KECTKOCTHU MPY KUHBI.
7. H3mepeHue ycKOpeHHUs] CBOOOHOTO TaJCHUSI.
Pazoen 10. Inexmpomaznummnoe none u I1eKmMpPOMAZHUMHbBIE 60JIHbL
DNEeKTPOMarHuTHOE MoJje. DJIEeKTPOMarHUuTHbIe BOJHBI. CBONCTBA 3JE€KTPOMArHUTHBIX BOJH. Illkana snekTpomMarHUTHBIX BOJH. Mc-
MOJIb30BAHUE AJIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BolHOBbBIE CBOMCTBA CBETA.
Hemoncmpayuu
1. CBoiicTBa 3E€KTPOMArHUTHBIX BOJIH.
2. BounHOBBIE CBOMCTBA CBETA.
Jlabopamophuie pabomel u onvimol
1. 3y4yeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH € TIOMOIIIbIO MOOMIBHOTO TesiehoHa.
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Paszoen 11. Céemogvle ag1enus
JlyueBas monenb cBeta. Mcrounuku ceera. [Ipsimonuuelrinoe pacnpoctpanenue cBera. 3atMeHust ConHia v JIyHel. OTpakeHue cBeTa.
[Tnockoe 3epkano. 3akOH OTpa)KEHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHUs cBeta. [lonHOe BHyTpeHHee oTpa)xkeHue cBeTa. Mcmosib30BaHME MOJHOTO BHYTPEHHETO
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX.
Jlunza. Xox myueit B nuH3e. OnTudeckas cuctema Qoroarmapara, Mukpockona u Teneckona (MC). I'ma3 kak onTuyeckas cuUcTeMa.
binzopykocTh 1 JabHO30PKOCTb.
Pasnoxxenue 6enoro csera B criektp. OnbiTel HptoToHa. CriojkeHne cCeKTpalbHbIX 1[BeTOB. Jlucnepcus cBeTta.
Hemoncmpayuu
[IpssMonuHEITHOE pacpOCTpaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Torydenue n300pakeHUil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cera.
Onrtruyeckuii CBETOBO/I.
Xox myueil B cobuparoleii TuH3e.
Xox Jiy4eil B paccenBarolle JUH3E.
[Tomrydenue n300pakeHU ¢ TOMOILBIO JTUH3.
[Tpunuumn neiictBust GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIIA.
10. Mogens riasa.
11. PasnoxeHue 6€10ro CBeTa B CIIEKTP.
12. Tlony4yeHue Gesoro cBeTa Mpu CI0KEHUU CBETAa Pa3HbIX L[BETOB.
Jlabopamopnwvie padbomovt u onvimol
1. HccnenoBaHue 3aBUCUMOCTH yTJla OTPAXKEHUsSI CBETOBOIO JIyda OT YIJIa MMaJICHHUS.
W3ydeHne xapakTepuCTHK H300pakeHus IpeIMeTa B INTIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yTIJIa MPEJIOMIIEHUS CBETOBOIO JIy4da OT YIJIa MMa/IeHHs] Ha TPAaHULE «BO3AYX—CTEKIIO».
[Tomydenue n300pakeHUii ¢ TOMOIIBIO COOMPAIONIEH TUH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OMBITHI MO PA3JI0KEHHUIO OEJIOT0 CBETa B CIIEKT.
7. OmBITHI IO BOCMIPHSTHIO IIBETA MIPEIMETOB MPHU UX HAOIIOIEHUH Yepe3 I[BETOBbIE (PUITBTPHL.
Pa3zoen 12. Keanmogvie agnenus
Omneitel Pezepdopaa u mmanerapnast moaens atoma. Mojaens atroma bopa. Mcmyckanue u mornomnieHue cBera atomoM. KBantel. Jlu-
HeWYaThle CIIEKTPHI.
PanuoaktuBHOCTE. Anb(a-, 6eta- u ramma-uzinydenus. CtpoeHne aToMHOro siapa. HykiioHHast Mojiesib aTOMHOTO sifipa. M30Tomsl.
PanuoaktuBHbIe npeBpanieHus. [lepuon nomypacnaaa aTOMHBIX siep.
SAnepHble peakiuu. 3aKOHbI COXPAHEHHUs 3apsAI0BOTO U MAacCOBOIO YMCENI. DHEPIHsl CBSI3UM aTOMHBIX snep. CBsA3b MAacChl M SHEPIHH.
Peakuuu cunrtesa u nenenus saep. Ucrounuku sueprun Connua u 38é31 (MC).
Anepnast sHepreTuka. JIeicTBUS paaroaKTUBHBIX U3TyYeHUH Ha kuBbIe opranu3Mbl (MC).
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Hemoncmpayuu
8. CrnekTpsl U3TyYEHUs U MOTIOMIECHUSI.
9. CrekTpsl pa3IMYHBIX Ta30B.
10. CnekTp BoaopoAa.
11. HaGmronenue TpekoB B kamepe BusbcoHa.
12. PabGoTa cuéTunka HOHU3UPYIOLIUX U3ITyUYEeHUH.
13. Perucrpanus u3mydeHus IpUPOIHBIX MUHEPATIOB U MTPOTYKTOB.
14. JIaGopaTtopHbIe paOOTHI U OIIBITHI
15. HaGnrogeHue CIUIONIHBIX U TMHEWYAThIX CIIEKTPOB U3ITYUYCHUSI.
16. MccnenoBanue TPEeKOB: U3MEPEHUE SHEPTUU YACTHULIBI 10 TOPMO3HOMY MYTH (110 oTorpadusim).
17. V3mMepeHune paaroakTHBHOTO (OHA.



I[lnannpyemMble pe3y/ibTaThl OCBOCHHSI Y4eOHOI0 MpeaMeTa
JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe 6ocnumanue:

— MPOSIBIIGHHEM MHTEpECa K MPOIUIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM OTHOILIEHUEM K JJOCTHXKEHHSIM POCCUHUCKHUX

MaTeMaTUKOB U POCCUHCKON MaTeMaTUYeCKOM HIKOJIbI, K HCTIONIb30BAHUIO 3TUX JIOCTHKEHUN B IPYTUX HAyKaxX U MPUKIATHBIX cepax.
I'pasicoanckoe u 0yxo6Ho-Hpagcmeennoe 6ocnumanue:

— TOTOBHOCTBIO K BBIMIOJHEHHUIO OOS3aHHOCTEH TIpaKTaHWHA W Peaiu3allid €ro MpaB, MPEICTABICHWEM O MaTeMaTHYeCKHMX OCHOBAaX
GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBJICHHM, MPOLELYp Tpa)JaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M Mp.); TOTOBHOCTHIO K
00CYXJIEHUIO 3TUYECKUX TPOOIIEM, CBS3aHHBIX C MPAKTHYCCKUM TPUMEHEHUEM IOCTHKCHHH HAyKH, OCO3HAHUEM BaXXHOCTH MOpPab- HO-
STUYECKHUX MPUHIIUIIOB B AEATEIbHOCTH YUEHOTO.

Tpyooeoe 6ocnumanue:

— YCTaHOBKOW Ha aKTHBHOE Y4YacTHE B PEIICHWU MPAKTUYECKHX 3a- Jad MaTeMaTU4YeCKOW HAIpaBICHHOCTH, OCO3HAHHUEM BaXHOCTH
MaTeMaTUYECKOTr0 00pa30BaHMs Ha MPOTSHKEHUH BCEH >KM3HU JIJISl YCIEIIHON MpOoeCCHOHANBHON AEATeIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX
YMEHU; OCO3HAHHBIM BBHIOOPOM U TOCTPOCHHUEM HHJIMBHAYaJIbHOM TPAaeKTOPUU OOpa30BaHUS U KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
HMHTEPECOB U OOIECTBEHHBIX TOTPEOHOCTEH.

Ocmemuueckoe eocnumanue:

— CIIOCOOHOCTBIO K AMOIIMOHAITBHOMY M ACTETUICCKOMY BOCIIPUSTHIO MAaTEMAaTHYECKUX O0OBEKTOB, 3324, PEIICHUH, paCCyKICHUI; YMCHHIO

BUJICTh MaTeMaTHYECKIE 3aKOHOMEPHOCTH B UCKYCCTBE.
Ilennocmu nayunozo nosnanus:

— OpHUEHTaIMeH B eATeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HaYUYHBIX MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS UETIOBEKA,
MPUPOBI M 00IIeCTBa, MOHUMAaHUEM MaTeMaTHUeCKON HAyKH Kak cepbl UeTOBEYECKON IeATEeIbHOCTH, ITAMOB €€ pa3BUTHS M 3HAUUMOCTH JIJIs
pa3BUTHS ITUBUIIM3AINK; OBIAJCHUEM SI3bIKOM MaTeMaTHKM W MAaTEeMaTHYECKON KyJIbTypoWl KaK CpEJCTBOM IO3HAHHUS MHPA; OBJIAJCHHEM
MPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATENbCKON I€ATEIbHOCTH.

QDu3uueckoe eocnumanue, hopmuposanue Kyavmypol 300p06ba U IMOUUOHATLHO20 O1A2ONOAYYUUA:

— TOTOBHOCTHIO NPHUMEHSITh MaTEMaTHYECKUE 3HAHHUS B MHTEPECAX CBOETO 3/I0POBbs, BEICHMs 370pPOBOTO oOpa3a KU3HU (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIA PEXXUM 3aHATHI U OTIbIXa, peryispHas (u3nudeckas akTUBHOCTb); CPOPMHUPOBAHHOCTHIO HaBbIKa pedrekcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ IMpaBa JPyroro 4eoBeka.

JKonozuueckoe eocnumanue:

— OpHUEHTalMell Ha NpUMEHEHHEe MaTeMaTHYeCKUX 3HAHWK JUIS pelieHus 3aJad B OOJaCTH COXPAHHOCTH OKPYKAIoUIeH Ccpelbl,
TUTAHUPOBAHMS TOCTYNKOB M OILIGHKH WX BO3MOXHBIX TOCJHEICTBUN ISl OKPYJKAIOMIEH Cpelbl; OCO3HAHMEM TJIO00AIbHOTO XapakTepa
AKOJIOTHYECKUX TTPOOJIEM M ITyTEH UX PEIIeHUS.

Jluunocmmuuie pesynomamal, od6ecneuugaroujue a0anmayuio 00y4aruecocs K u3 MEHAIOWUMCA YCA0GUAM COUUATIbHOLL U RPUPOOHOU
cpeowl:

— TOTOBHOCTBHIO K JCHCTBUSAM B YCJIOBHSX HEOINPEIACIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
JEeSTEIbHOCTh, B TOM YHCIIE YMEHHE YUYUThCSA y NPYTUX JIOJEH, MpuoOpeTraTh B COBMECTHOW AESTENbHOCTH HOBBIC 3HAHMSI, HAaBBIKU W
KOMIETEHIIMH U3 ONBITA APYTHUX;



— HEOO0XOIMMOCTHIO B (POPMUPOBAHUHU HOBBIX 3HAHUU, B TOM YHCIIe (POPMYIUPOBATH UJIEH, TIOHSATHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSIX,
B TOM YHCJIE€ paHee HE U3BECTHBIX, OCO3HABATH €(UIIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE pa3BUTHE;
— CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPHHHMATh CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYyIOMUN KOHTpMED,
KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS U AeHCTBUSI, (HOPMYIHPOBATH U OLICHUBATh PUCKU U MOCIEICTBUA, (POPMUPOBATH OMbIT.
METAINIPEAMETHBIE PE3YJIbTATHI
MeTtanpeameTHble pe3yIbTaTbl OCBOSHUS MpOorpaMMbl yueOHoro rpeamMera «Pu3nkay XxapakTepu3yTCs OBIaJCHUEM YHUBEPCAIbHBIMU
no3nagamenbHvlMu ICHCTBUSIMU, YHUBEPCATbHBIMUA KOMMYHUKAMUGHBIMU JICHCTBUSMU U YHUBEPCATBHBIMU Pe2yiAmUueHbIMU ICHCTBUIMHU.
YHuBepcalnbHble nO3HaAsamenbHble Oelicmeusa 00ecnedrnBaloT (GopMmupoBaHUe 0a30BBIX KOTHUTHUBHBIX MPOIECCOB OOYUaIOIIUXCS
(ocBOGHHE METOZOB TIO3HAHUS OKPYXAIOIIEro MHUpPA; NPUMEHEHHE JIOTHYECKUX, HCCIEe0OBATEeIbCKIX OIepanuii, yMmeHuil paboraTh ¢
uHpopmaruei).
ba3zoevie nozuueckue oeiicmeus:
— BBIABIIAITH M XapaKTePU30BaTh CYIIECTBEHHBIC PU3HAKNA OOBEKTOB (SBICHHN);
— YyCTaHaBIIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCH(PUKALINU, OCHOBAHHUS [T 00OOIICHUS 1 CPABHEHUS;
— BBIABIISITH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTpuBaeMbIX (DakTax, JAHHBIX M HAOIIOJCHUAX, OTHOCSIIUXCA K (U3NIECKUM
SIBIICHUSIM;
— BBISBJIATh NPUYUHHO-CIEICTBEHHBIC CBA3M NPU M3YYeHHHM (PU3MYECKHUX SIBICHHI M MPOIIECCOB; JeNaTh BHIBOJBI C HMCIOJIb30BAHHEM
JNEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHUN, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEIHUNH;
— CaMOCTOSITENIbHO BBIOMpATh croco0 perieHusi yueOHoW (u3nyeckoil 3amaun (CpaBHEHHWE HECKOJIbKHUX BApUAHTOB DELICHUS, BHIOOD
Han0oJIee MOAXOISIIET0 C YUETOM CAaMOCTOSITENTFHO BIJICIIEHHBIX KPUTEPHUEB).
ba3zoevie uccnedosamensvckue oeiicmeus:
— HCIOJIb30BaTh BOIIPOCH! KAaK UCCIIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHMS;
— TIPOBOJIUTH MO CAMOCTOSITENIbHO COCTaBIEHHOMY IUIAHY OIBIT, HECJIOXHBIH (PU3MUECKUI SKCHEpUMEHT, HEOOJbIIOE HCCIeI0BaHHE
(U3UYECKOTO SIBIICHNUS,
— OIIEHUBATh HA PUMEHUMOCTH U JIOCTOBEPHOCTh HH(OPMAITHIO, TOTYUYSHHYIO B XOJI€ HCCIIEIOBAHUS MIIN DKCIIEPHMEHTA,
— CaMoCTOSTENFHO (hOPMYITHPOBATH 000OIIEHNS M BEIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHNUS, ONIBITA, NCCIIETOBAHMS,
— TIPOTHO3MPOBATH BO3MOXKHOE NaNbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKXKE BBIIBHTATh MPEINOJI0KEHNS 00 UX Pa3BUTHH B
HOBBIX yCJIOBUSIX W KOHTEKCTaX.
Pabooma c ungpopmayueii:
— TPUMEHSTH Pa3TUYHbIE METOJIbl, HHCTPYMEHTHI M 3allpOCHI NIPH MOUCKE U 0TOOpE MH(POPMAIIUKN WIN JAHHBIX C YYETOM MPEI0KEHHON
y4ueOHOU (HU3NUIECKOM 3a1auH;
— aHATM3UPOBATh, CUCTEMATH3MPOBATh U HHTEPIIPETUPOBATh HH(POPMAIIHIO PA3IMIHBIX BUAOB M (POPM IpEACTaBICHUS;
— CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (hOpMY TIpe/iCTaBIeHUs] HH(GOPMAIIMY W WIUTFOCTPUPOBATH pelIaeMble 3a/1a4i HE-CIOKHBIMH
CXeMaMH, IuarpaMMaMu, HHOU rpadukoi U X KOMOMHAIIUSIMU.
YHUBepcallbHbIC KOMMYHUKAMUGHble delicmaus 00ecieunBaoT cOPMUPOBAHHOCTH COIIMATLHBIX HABBIKOB 00YYaFOIINXCSI.
Obwenue:
— B Xoe 00CcyXIeHHsI y4eOHOr0 MaTepualia, pe3yIbTaToB Ja00paTOPHBIX padOT U MPOEKTOB 33aBaTh BOIPOCHI 110 CYILIIECTBY 00CYX1aeMOn
TEMBI U BbICKA3bIBaTh UJI€H, HAllEJIEHHBIE HA PEUICHHE 3a/1a4M U MOAJepKaHue OaroKenaTeIbHOCTH O0ILEeHNUs;



— COIIOCTaBJISITh CBOM CYXKAEHUS C CYKICHUSAMH IPYTHX YYaCTHUKOB Juaora, oOHapyK1UBaTh pa3IMyle U CXOJCTBO IO3HULINH;
— BBIpa)kaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
— nyOJIMYHO NPEACTaBIATh PE3yJIbTaThl BBIIOJHEHHOTO (PU3MUYECKOI0 OIBbITA (IKCIIEPUMEHTA, UCCIEI0BaHUS, IIPOEKTA).
Compyonuuecmeo:
— TIOHMMATh U MCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW M MHIMBHYyaJIbHON pabOTHI IPHU peIIeHNH KOHKPETHOW (PU3NYECKOi PoOIIeMbl;
— TPUHUMATH LIEJH COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BBIBATH ACUCTBUS MO €€ TOCTHIKEHUIO: pacTIpeieNATh POJIH, 00CYKIaTh IPOLIECCH
U pe3yJIbTaThl COBMECTHOM paboThl; 000011aTh MHEHHS HECKOJIBKUX JHO/IEH;
— BBINOJIHATH CBOIO YacTh Pa0OThI, 1OCTUTas Ka4eCTBEHHOI'O pe3yJibTaTa IO CBOEMY HAlpaBJIEHUIO U KOOPAMHHUPYs CBOM IECHUCTBUS C
JPYTUMH 4I€HaMH KOMaH/Ibl;
— OLIEHMBaTb KayecTBO CBOEr0 BKJIaJa B OOMMH HPOAYKT IO KPUTEPHUSIM, CAMOCTOSTEIbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMHU
B3aUMOJICUCTBUSA
YHUBepcallbHbIE pe2ynamugHbsle 0elicmeus 00ecriednBaoT (POPMUPOBAHUE CMBICIIOBBIX YCTAHOBOK U )KM3HEHHBIX HAaBBIKOB JTMYHOCTH.
Camoopzanusayun:
— CaMOCTOSITEJIbHO COCTaBIIAThH ILJIaH, QJITOPUTM PELIEHUs 3a1adyu (WM €ro 4acTb), BBIOMpPATh CIIOCOO PEIIEHUsl ¢ YYETOM HMMEIOLIUXCS
pPECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELLICHUN ¢ Y4ETOM HOBOM MH(OpMAIUH.
Camokonmponw:
— BIAJETh CIIOCOOaMM CaMOIIPOBEPKHU, CAMOKOHTPOJISI ITPOLIECCa U pe3ysibTaTa PelICHUs] MaTEMaTHYeCKOH 3a/1auH;
— MpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELIEHUH 33/7a4d, BHOCUTh KOPPEKTUBHI B JI€ATEIbHOCTh HA OCHOBE HOBBIX
0OCTOATENBCTB, HAlIEHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;
— OLIEHUBATb COOTBETCTBHE pe3yjbTaTa JAEATE]bHOCTH IOCTABIEHHOM ILIEMd M YCJIOBUSAM, OOBSACHATH MPUUYUHBI JOCTHKEHUS WIH
HEJOCTH)KEHUS LI, HaXOAUTh OIIMOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.
NNPEJMETHBIE PE3YJIbTATbBI

7 kiace

— UCTOJB30BaTh MOHATHUSA: (PU3NYECKUE M XUMHUYECKUE SIBICHUS; HAOMIOJEHUE, SKCIIEPUMEHT, MOJENb, THIOTE3a; eIUHUIIB (DU3HUECKUX
BEJIMUMH; aTOM, MOJIEKYJIa, arperaTHble COCTOsIHUS BellecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE); MEXaHUYECKOE IBUKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, TPSIMOJMHEWHOE), TPACKTOpHs, pPaBHOACUCTByromas cui, nedopmarusa (ympyras, IUIacTUdeckas), HEBECOMOCTD,
cooOIaroImecs cocyibl;

— paznmuyath sBieHus (auddy3us; TEIoBoe IBMKEHHE YaCTHIl BEUIECTBA; PABHOMEPHOE JABUKCHHE; HEPABHOMEPHOE JIBIKEHUE; HHEPITUS;
B3aMMOJICHCTBHUE TEJ; paBHOBECHE TBEPBIX TEJ C 3aKPEIJIEHHON OChIO BpaIlleHUS; Tiepeiada JaBICHUS TBEPABIMHU TEIaMH, )KUIKOCTSIMU U
razaMu; aTMOc(epHOe JaBJICHUE; TUIABaHUE TEJ; MPEBPALICHUS MEXaHMYECKON SHEPruu) MO OMUCAHUIO MX XapaKTePHBIX CBOMCTB U HA
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

— pacmo3HaBaTh MPOSBICHHE M3YYCHHBIX (DU3MYECKUX SBJICHUN B OKPYXKAIOIMIEM MHUPE, B TOM 4YHCIE (PU3NUECKHE SBICHUS B MPU-POJE:
MPUMEPHI ABMKCHUS C PA3JIMYHBIMU CKOPOCTSAMU B JKUBOU U HEXKUBOW MPUPOJE; NEHCTBUE CHUIIBI TPEHUS B MPUPOJE U TEXHUKE; BIUSHUE
aTMoc(epHOTo JIaBJICHUs Ha KMBOW OpraHu3M; TUIABaHUE PBIO; phIYard B TEJIE YEJIOBEKa; IIPH ATOM MEPEBOAUTH MPAKTHIECKYIO 3a7a4y B
y4e0HYI0, BBIAICISAT CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKN (PU3NIECKUX SBICHUM;



OIKCBIBATh U3yUEHHBIC CBOMCTBA TN U (PU3MYECKHE SABICHMS, UCTONB3Ysl (GU3NYECKUE BEIUUYMHBI (Macca, 00bEM, INIOTHOCTh BELIECTBA,
BpEMsl, yTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSDKECTH, BEC TEJa, CUila TPEHUS, AaBiieHue (TBEPAOTro Tena, )KUIKOCTH,
rasa), BbITAJIKUBAIOIlas CUJIa, MEXaHUYecKass paboTa, MOIIHOCTb, IIEYO CUJIbI, MOMEHT CHJbl, KO3()(UIHUEHT IOJe3HOro IeicTBUA
MEXaHU3MOB, KUHETUYECKas M TOTCHLIUAIbHAs SHEPrHs); MPH ONUCAHUU TNPABHIBHO TPAKTOBATH (DPU3MUYECKHH CMBICI HCIOJIb3YEMBIX
BEJIMYMH, UX O0O3HAYCHMS U €IUHMLBI (PU3MUECKUX BEIMYMH, HAXOAUTh (POPMyJIbl, CBSA3bIBAIOIIME JAHHYIO (U3NYECKYIO BEIMYHUHY C
JPYTUMH BeTUYUHAMH, CTPOUTH TPAPUKH U3YUEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NYECKHE SIBIICHUS U MTPOLECCHI, HCIIOB3YS MTPABUJIa CIIOKEHHS CHII (BJI0Ib OJTHOU MPSIMON ), 3aK0H [ 'yKa,
3akoH [lackais, 3akoH ApxuMmena, IpaBUJIO paBHOBECHs pplyara (6J10Ka), «30J10TOE IPABUII0» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHUUYECKON
SHEPTHUU; TIPU 3TOM JaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3AIHMCHIBATH €r0 MaTEMATUYECKOE BHIPAKCHHE;

OOBSICHATH (PU3UYECKUE SBICHHS, MPOIECCHl M CBOWCTBA TEJN, B TOM YHCIE M B KOHTEKCTE€ CHTyallUd NPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTh OOBSICHEHHE U3 |—2 JIOTHYECKUX LIAroB ¢ Onopoil Ha 1—2 H3y4eHHBIX
CBOWCTBA (PM3MUYECKUX SBICHHUN, PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

pemaTh pacy€THbIC 3a1a4n B |—2 JeiCcTBUS, UCTIONB3Ys 3aKOHBI U ()OPMYJIBI, CBSI3bIBAIONINE (PH3NUECKUE BETMYMHBI: HA OCHOBE aHAJIHM3a
yCIIOBHS 3aJaydl 3allUChIBaTh KPATKOE YCJIOBUE, MOJCTABIATh (PU3NYECKHUE BEIUYMHBI B (DOPMYJIBI M HPOBOJIUTH PACUETHI, HAXOIUTH
CIpaBOYHBIC TaHHBIE, HEOOXOMMBIE [T PELICHUS 3a]1a4, OL[CHUBATh PEATUCTHYHOCTD TOTYYeHHON (PU3NIECKOI BETHUNHBL
pacro3HaBaTh Mpo0IEMbI, KOTOPBIE MOKHO PEIINTh IPY MOMOIIX (PU3HYECKIX METO/IOB; B OTIMCAHUN UCCIICAOBAHUS BRIICISATH TPOBEPIEMOE
HpeArnonoKeHue (THIoTe3y), pa3inyath U UHTEPIPETUPOBATh MOITYUYEHHBIN pe3ysbTaT, HaX0AUTh OUIMOKU B XO/€ ONbITA, J1eJ1aTh BBIBOJIbI
II0 €T0 Pe3yJIbTaTaM;

—TIPOBOJIUTH OMBITHl MO HAOMIOACHUIO (U3NYECKUX SIBICHUNH WIM (U3NYECKHX CBOMCTB Tell: (OpMyIHpOBaTh IpPOBEpsieMble MpPE.-
MOJIO’KEHHUSI, COOMPATh YCTAHOBKY U3 MPEJIOAKEHHOI0 000pyA0BaHHUSI, 3aUChIBATh X0/ ONbITAa U (OPMYIUPOBATH BHIBOIBL;

—BBINIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tena, 00bEMa, CHUIIbl M TEMIIEPATYPbI C UCIOJIBb30BAHUEM aHAJIOTOBBIX U
U POBBIX MPUOOPOB; 3aMMCHIBATH MTOKA3aHUS PUOOPOB C YUETOM 331aHHON aOCOIIOTHON MOTPEIIHOCTH U3MEPEHUI];

—IIPOBOJIUTh MCCIIEJJIOBAHUE 3aBHUCHUMOCTU OJHOM (HU3MUECKOW Be VIMYMHBI OT JPYroil € MCIOJIb30BaHUEM NPSMBIX H3MEpEHHUH
(3aBUCUMOCTHU ITyTH PaBHOMEPHO ABMKYIIETOCS Teja OT BPEMEHU JABMKEHUS TeJa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbI 1IaBJICHUS, KaueCcTBa
00pabOTKM MOBEPXHOCTEH TNl W HE3aBUCHUMOCTHM CHJIBI TPEHHs OT IUIOIIAAM CONPUKOCHOBEHHMS TEJN; CHJIbI YIPYTOCTH OT YIJIMHEHHUS
NPYXUHBI; BEITAJIKUBAIOIIEH CUIIBI OT 00bEMA MOTrpyKEHHOM YacTH TeJsa ¥ OT MJIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH TeJa,
OT IITyOMHBI, Ha KOTOPYIO OTPY>KEHO TeJ0; YCIOBUH MJIaBaHUs TeJ, YCIOBUH paBHOBECHS pbluara 1 0JIOKOB); y4aCTBOBATh B IUIAHUPOBAHUU
y4eOHOr0 HCCIIEJIOBaHUS, COOMpPATh YCTAHOBKY M BBINOJHSTH U3MEPEHHUs, CIeAys NPEeAJIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3yJbTaThl
NOJYYEHHOM 3aBHCUMOCTH (PU3MUYECKUX BEIWYMH B BUJAE NPEIJIOKEHHBIX TaOMUI] U Tpa(uKOB, JAeiaTh BBIBOABI IO pe3yJibTaTaM
WCCJIEI0BAHMS;

—IIpOBOJIUTH KOCBEHHBIE U3MepEeHUs (PU3NUECKUX BEIHUMH (TUIOTHOCTh BELIECTBA KUIKOCTH M TBEPIOTO TeJa; CHJIa TPEHUSI CKOJIbKECHMUS,;
JIaBJIEHUE BO3/1yXa; BHITAIKUBAIOLIAs! CHIIA, JCWCTBYIONIAs Ha MOTPYKEHHOE B AKHUJIKOCTH TeJI0; KOI(D(UIIMEHT MOIE3HOT0 AeHCTBUS TPOCTHIX
MEXaHU3MOB), CIIEAYs MPEJI0KEHHOW HHCTPYKIUU: TIPU BHIMOJIHEHUH U3MEPEHH cOOUpaTh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYUCIIATD
3HAYCHUE UCKOMOW BEJIMYUHBI;

—Cc00J110/1aTh MpaBUIIa TEXHUKHU 0€30MacCHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

—YyKa3bIBaTh NMPHHLUIBI JEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETp, COOOIIAIOIINECS CO-CY[IbI,
GapoMeTp, ppluar, MOABMKHBIA U HEMOBUKHBIN OJIOK, HAKJIOHHAs! IIJIOCKOCTb;



—XapaKTepru30BaTh MPUHLHUIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C OMOPON Ha MX ONUCaHUs (B TOM 4YHCIE:
NOJALIMITHUKY, YCTPOWCTBO BOAOIPOBOJA, THAPABINYECKUI IPECC, MAaHOMETP, BBHICOTOMEp, MOPILIHEBOM HACOC, apeoMETp), UCIIOJIb3Ys
3HaHHUA O CBOMCTBaX (pU3MUECKUX SBICHUM U He0OX0oquMble (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

—TIIPUBOAUTD MPUMEPHI / HAXOIUTH HH(GOPMALIUIO O TPUMEPAX MIPAKTUUECKOTO NCIIOJIb30BaHUS (PU3NUECKUX 3HAHUM B TOBCETHEBHOM KU3HU
i obecrieueHust 0€30MaCHOCTH MpU OOPALIEHUU ¢ MPUOOPaMU M TEXHHYECKHUMH YCTPOWCTBAMH, COXPAaHEHHS 370POBBS U COOIIOICHHUS
HOPM IKOJIOTUYECKOTO MOBECHHS B OKpY Kalollei cpee;

—OCYLIECTBIISTh OTOOP MCTOYHHKOB MH(OpMAIMK B ceTd VIHTEpHET B COOTBETCTBUHU C 3aJaHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUN U Iy TEM CPaBHEHMS Pa3IMYHBIX HICTOYHUKOB BBIICIATH HH(POPMAINIO, KOTOPAs SBIISETCS MPOTUBOPEUUBOM MITH MOXKET
OBITH HETOCTOBEPHOIA;

—MHCIOb30BaTh MPHU BBHINOJHEHUH Y4YEOHBIX 3aJlaHuil HAay4YHO-TIOMYJSIPHYIO JIUTEpaTypy (DHU3HMUECKOro CcoJIepKaHUs, CIpPaBOYHBIC
MaTepHalbl, pecypcsl ceti MHTepHeT; BnaseTs npuéMaMu KOHCIIEKTHPOBAHUS TEKCTA, Mpeodpa3oBaHus HH(GOPMAIMN U3 OAHON 3HAKOBOH
CUCTEMBI B IPYTYIO;

—CO03/1aBaTh COOCTBEHHBIE KpaTKHWE MHCbMEHHBIE M YCTHBIE COOOIICHHS HAa OCHOBE 2—3 HCTOYHHUKOB HH(pOpMAIUHM (HU3HUECKOTO
COJIep’KaHus, B TOM 4HCJE IyOJIMYHO JeNaTh KpaTKUE COOOIIEHHS O pe3yjbTaTaxX HMPOEKTOB WIM Y4EOHBIX HCCIEIOBaHWM; MpU ITOM
rPaMOTHO UCIOJIB30BaTh U3YUYEHHBIN MOHATUITHBIN anmapaT Kypca (U3HUKH, COMPOBOXKIATH BHICTYIIIICHUE MPE3CHTAIUEH;

—TIpU BBINOJIHEHUU Y4YEOHBIX MPOEKTOB W HCCIEAOBAHUN pacmpenessiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBHH C IMOCTABJICHHBIMH
3aJjauaMi, CJICIUTh 32 BHIMOJIHEHUEM IJIaHa JCHCTBUI, aIeKBATHO OLICHUBATh COOCTBEHHBIN BKIJIAJ] B JIEATEIHHOCTh IPYIIbI; BHICTPAUBAThH
KOMMYHHMKATUBHOE B3aMMOJICHCTBHE, yUUThIBasi MHEHUE OKPYKAIOLIHX.

8 kiacc
HUCIIOJIB30BATh ITIOHATHUA. MaACCa H pa3M€pBI MOJ'IeKy.]'I, TCINJIOBOC ABHUXCHHEC aTOMOB U MOJ'IeKy.]'I, arperaTHme COCTOsIHHUs BEUICCTBA,
KpUCTAITIMYECKHEe W amMopdHBIE Tela, HACBHIIICHHBIH M HEHACBHIIEHHBIA Map, BIAKHOCTH BO3/yXa; TEMIEpaTypa, BHYTPEHHSS DHEPIHs,
TEIJIOBOM JIBUTaTelb; JJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsf, JJIEKTPUYECKOE I10J€, IMPOBOAHUKA U JAWDJIEKTPUKH, ITOCTOSHHBIA
ANEKTPUYECKUIN TOK, MATHUTHOE TOJIE;
—pasnuyarh SBIEHUS (TEIUIOBOE pacIIMpEeHHe/C)KaTHe, TeIUlonepenava, TeIIOBOE PaBHOBECHE, CMAayMBaHUE, KAMWULSIPHBIC SBICHUS,
WCIapeHue, KOHJEHCallus, IUIaBJIeHWe, KpUCTaUIH3anus (OTBEpIeBaHUE), KHUIIEHHE, Teruionepenada (TerIonpoOBOIHOCTh, KOHBEKITHS,
U3IIy4eHHE); DJEKTpU3als Tel, B3aUMOJCHCTBUE 3apsAl0B, NEUCTBHUS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJCICTBHE
MAarHuToOB, HeﬁCTBHe MArdimuTHOT O ITIOJIA Ha HpOBO}IHI/IK C TOKOM, 3H€KTpOMaFHI/ITHa$[ I/IH)IYKHI/IS[) I10 OITMCAHUIO UX XapaKTepHLIX CBOﬁCTB 158
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (pU3MUecKOoe SBICHHE;
—pacrno3HaBaTh MPOSBIECHUE U3YYCHHBIX (PU3MYECKUX SBICHUN B OKPYIXKAIOIIEM MHpE, B TOM YHclie (U3UUECKUEe SBICHUS B MPU-POJIE:
MTOBEPXHOCTHOE HATSHKEHUE W KallWJULSIPHBIE SIBJICHUS B MPUPOJE, KPUCTALIBI B IpUpoJe, u3nydeHne CoiHIa, 3aMep3aHHe BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEera; dJEKTPUUECKHE SIBICHUS B aTMoc(epe, dJIEKTPHUECTBO JKUBBIX OPraHU3MOB;
MarHuTHOE ToJie 3eMJId, Npeid MOII0COB, POJIb MAarHUTHOTO TOJS IS KWU3HH Ha 3eMJie, TOJISIPHOE CHUSIHUE; MPU 3TOM TMEPEBOAUTH
MPAKTUYECKYIO 3a/1a4y B yUeOHYIO, BEICTISTh CYIIECTBEHHBIE CBOMCTBA/MPU3HAKHN (PH3UUYECKHUX SBICHUIA;
—OIUCHIBATh U3YUYCHHBIE CBOMCTBA TeNl M (DU3MUECKUE SIBICHUS, UCTIONB3Ys (DU3MUECKHe BEIMYUHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTHs,
KOJIMYECTBO TEIUIOTHI, Y/IeIbHAs TEIIOEMKOCTh BEIIECTBA, Y/IeIbHAs TEIUIOTA TIJIaBJICHUS, yAeIbHAs TEIUIOTa MapooOpa30BaHusl, yIeIbHas
TCIIJIOTA CFOpaHI/IH TOIIJINBA, KOB(l)(pI/ILII/IeHT IIOJIC3HOT'O I[GI\/JICTBI/ISI TeHHOBOfI MalllMHbI, OTHOCUTCJIbHAA BJIaXXHOCTD B03J:[yxa, 3JICKTpH‘-I€CKHfI



3apsijl, CUjia TOKa, BIIEKTPUUYECKOE HAIPsDKEHUE, CONMPOTHBIIEHUE MTPOBOIHUKA, YIETBHOE CONPOTUBIICHUE BELIECTBA, paboTa U MOIIHOCTh
JIEKTPUUYECKOr0 TOKA); IPU ONMCAHUU MPABUIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIOJIB3YEMbIX BEJIMYMH, 0003HAUYEHUS U €AMHUIIBI
($u3nUeCKUX BETMYMH, HAXOAUTH (YOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUMHY C APYTUMH BEITHMYMHAMH, CTPOUTH TpaPUKH
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

—XapaKTepu30BaTh CBOICTBA Tell, (PM3UYECKUE SIBICHUS U IPOLIECCHI, MCIOJIb3Ysl OCHOBHBIE IOJIOKEHHSI MOJIEKYJIIPHO-KHHETHUECKON
TEOpUU CTPOEHMS BEILECTBA, MPUHIUI CYNEPIO3ULMU NOJIeH (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsaja, 3akoH Oma i
ydacTka Len, 3akoH Jlxoyns—oJleHna, 3aKkoH COXpaHEHUs! SHEPTUHU; NPU ITOM JIaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMChIBAThH
€ro MaTeMaTUYECKOE BBIPAKEHUE;

—O0OBACHATH (PU3UUECKUE TMPOILECCHl U CBOMCTBA TEJ, B TOM YUCIIEC U B KOHTEKCTE CUTyallMi MPAaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISBIIATh IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSACHEHHE M3 1—2 JIOrMYEeCKUX LIaroB ¢ ONOpoi Ha 1—2 M3yueHHBIX CBOICTBa
(bu3nUecKuX ABICHUH, PU3NICCKUX 3aKOHOB UITH 3aKOHOMEPHOCTEH;

—pemaTh pacyE€THBIC 331a4H B 2—3 NeMCTBUS, UCIIOIB3YsI 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (PU3HUECKIE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3aJjaud 3alMChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX Ul PELICHUS 3a/lauM, BbIOMPATh 3aKOHBI U (OPMYJIBI,
HEOO0XOIMMBIE [T €€ pelIeHUs, IPOBOJUTH PAaCUEThl U CPABHUBATH MOJTyUYE€HHOE 3HAYeHUE (PU3NIECKON BETMYUHBI C N3BECTHHIMU JAHHBIMU;
—pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEIIUTH P MOMOIIH (HU3UIECKUX METOJIOB; UCIIOJIB3YsI OIMCAHUE UCCIICIOBAHUS, BEICISTD
pOBEPsAEMOE IPEANOI0KEHUE, OLICHUBATh IPABUIILHOCTh MOPSIKA POBEICHHSI HCCIIEA0BAHUS, JIeNIaTh BHIBOJIBL;

—IIPOBOJIUTH OTIBITHI IO HAOIIOACHUIO (PU3NYECKUX SBICHUN MK (PU3MUECKUX CBOMCTB TeJl (KaIWIISIPHBIE IBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3JlyXa OT €ro 00bEMa, TeMIepaTypbl; CKOPOCTH IPOLIECCa OCTHIBAHMS/HArPEBAHUS [IPU M3IYyUECHUH OT LIBETA U3JIy4YaroleH/orIomaromen
IIOBEPXHOCTHU; CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPHI JKUIKOCTH U IUIOIIAAU €€ IOBEPXHOCTH; MIEKTPU3ALUs TEI U B3aUMOJIECHCTBHE
AIIEKTPUYECKUX 3aps/IOB; B3aUMOJICHCTBUE MOCTOSHHBIX MarHUTOB, BU3YyalM3allisl MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB; JAEMCTBUSA
MarHUTHOT'O MOJISi Ha MPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUraTeN sl HOCTOSHHOTO TOKa): (hOpMYIMPOBAThH
IIpOBepsieMble TPEINONIOKEHUS, COOMPaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO 00OpYJIOBaHMS; OIMUCHIBATH XOJ OIbITa U (OPMYJIHPOBATH
BBIBOJIbI;

—BBIIIOJIHATD NPSMbBIE MU3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEIbHOW BJIA)KHOCTH BO3[yXa, CHUJIBI TOKA, HANPSDHKEHUS C HMCIOJIb30BAaHUEM
AQHAJIOTOBBIX MPUOOPOB M JAaTUMKOB (PU3MUECKUX BEIWYHMH; CpPaBHUBATh PE3yJIbTaThl MU3MEPEHHH C y4ETOM 3a/laHHOM aOCONOTHON
MOTPEIIHOCTH;

—IIPOBOJIUTh UCCIIEJOBAHUE 3aBUCUMOCTH OJTHON (PU3MUECKON BEIMUUHBI OT JIPYTrOH ¢ UCIOIB30BaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTh
COIPOTHBIICHUS NPOBOJIHUKA OT €r0 JJIUHBI, IO TONIEPEYHOTO CEYEHMSI U YAEIbHOTO CONPOTHUBIICHUS BEILIECTBA TPOBOJHUKA; CHUJIIBI
TOKa, UIYIIEro yepe3 MPOBOJHUK, OT HAIPsHKEHUS Ha MPOBOJHUKE; MCCIEI0BAaHUE IMOCIIEI0BATEIbHOTO U MapalieIbHOIO COEIUHEHHN
IIPOBOJIHUKOB): IJITAHUPOBATh UCCIIEOBAaHNE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUsI, CIIEAYS MPEI0KEHHOMY TUTaHy, PUKCHPOBATh
pe3yJIbTaThl [TOJIYYEHHOM 3aBUCMMOCTH B BUJIE TaOIHIl U TpauKOB, AeNaTh BBIBOBI IO Pe3yJIbTaTaM HCCIEI0BaHNUS;

—TIPOBOJIUTh KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BENMYUH (yAeiabHas TeIJIOEMKOCTh BEIIECTBA, CONPOTUBIIEHUE MMPOBOJHIKA, paboTa U
MOITHOCTb 3JIEKTPHUUECKOT0 TOKA): IUIAHUPOBATh H3MEpPEHHs, COOMpaTh SKCIEPUMEHTAJIbHYIO YCTaHOBKY, CIeAysd NpeI0KeHHON
UHCTPYKLWH, U BBIYUCIIATH 3HAaYCHHE BETUYHUHBI;

—Cco0JIr01aTh IPaBUJIa TEXHUKU O€30MaCHOCTH MPpH padboTe ¢ 1ab0paToOpHBIM 000pYyI0BaHUEM;

—XapaKTepu30BaTh MPUHIUIBI JEHCTBUSA M3YyUYEHHBIX NMPUOOPOB U TEXHUYECKHX YCTPOWCTB C ONOPOM Ha UX ONMUCAHMA (B TOM YHUCIIE:
cucTeMa OTOIUIGHHS JOMOB, THUTPOMETp, NapoBas TypOWHA, aMmIepMeTp, BOJBTMETP, CUYETUMK DJICKTPUUYECKOH OSHEprHH,



AIIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTeIbHBIE SJCKTPONPUOOPHI (IIPUMEPHI), AIEKTPUUYECKHE IMPEIOXPAHUTENH; JIEKTPOMAarHur,
9JIEKTPOJBUTATENIb IOCTOSHHOTO TOKA), HCHOJb3ys 3HAHUS O CBOMCTBaX (U3MYECKUX SBJICHMH U HEOOXOoAuMble (U3HUYECKHE
3aKOHOMEPHOCTH;
—pacno3HaBaTh IIPOCThIE TEXHUYECKHE YCTPOWCTBA M U3MEPHUTENbHBIE IMPUOOPHI MO CXEMaM U CXEMAaTHUYHBIM PUCYHKaM (KHAKOCTHBIN
TEPMOMETpP, TEPMOC, ICUXPOMETP, TI'MIPOMETP, IBUraTellb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOI, PpEOCTaT); COCTABIATH CXEMBI
AIIEKTPUYECKUX LIETIEH C MOCIIEI0BAaTENbHBIM U NAapauIEIbHBIM COEAMHEHUEM 3JIEMEHTOB, pa3juyas YCJIOBHblE 0003HAUYEHHUS 3JIEMEHTOB
JIEKTPUUECKUX LETEH;
—IIPUBOJUTH IPUMEPBI/HAXOAUTh UH(DOPMALIUIO O IPUMEPAX MPAKTUUECKOr0 UCIIOIb30BaHUA (PU3NUECKUX 3HAHUN B IOBCETHEBHOM KU3HU
i obecrieueHust 0€30MaCHOCTH MpU OOPALIEHUU ¢ MPUOOPaMU M TEXHHYECKHUMH YCTPOWCTBAMH, COXPAaHEHHS 370POBBS U COOIIOICHHUS
HOPM 3KOJIOTHYECKOTI'0 TMOBE/ICHUS B OKpYXkKarollei cpene;
—OCYIIECTBIIATh MOUCK HH(pOpMAMU (U3HMUECKOrO COAep)KaHus B ceTu VIHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAaHUHM M MyTEM CpaB-HEHUS
JOITOJIHUTCIIbHBIX NCTOYHHUKOB BBIJICIIATH I/IH(l)OpMaIII/IIO, KOTOpas sABJIACTCA HpOTHBOpC‘II/IBOﬁ HJIN MOKET OBITh HCIIOCTOBCpHOfI;
—WCIOJB30BaTh TPH BBHIMOJHEHUH Y4YeOHBIX 3aJaHUi HAyYHO-TIOMYJIIPHYIO JIUTEpaTypy (HU3HUEcKOro coaepikaHus, CIPaBOYHBIC
MaTepHaisbl, pecypcsl cetd MHTepHeT; BiaseTh npuéMaMyu KOHCIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HH(GOpPMALMK U3 OAHOMN 3HAKOBOM
CHCTEMBI B APYIYIO;
—CO31aBaThb COOCTBEHHBIE IUCHMEHHEIE U KpaTKUC YCTHBIC COO6HI€HI/I$I, 060611121;{ I/IH(bOpMaIII/IIO N3 HECCKOJIBKHUX UCTOYHHUKOB (1)I/I3I/I‘-ICCKOFO
COJIepKaHUs, B TOM YUCJe MMyOJUYHO NPEACTABIIATh Pe3yJIbTaThl IPOSKTHON MIIM MCCIIE0BATENIbCKOM AEATEIbHOCTH; IPH 3TOM I'PaMOTHO
UCTIOJIb30BaTh M3YUYCHHBI MOHATUIHBIN anmapaT Kypca GU3MKH, COPOBOXK/IATh BHICTYIUICHUE ITPE3CHTAIIUCH;
—IIPpU BBIITOJHCHUHU y‘~I66HI)IX IMIPOCKTOB U I/ICCJ'IC)IOB&HI/Iﬁ q)HSI/I‘IeCKI/IX MponecCoOB pacCnpeacisiTh 0053aHHOCTH B Tpynie€ B COOTBETCTBUU C
IIOCTABJICHHBIMHU 3a1a4aMH, CJICAUTH 3a BBIIIOJIHCHHUEM IIJIaHa I[CflCTBI/Iﬁ N KOPPCKTHUPOBATH €r0, aAICKBATHO OUCHNUBATH COOCTBEHHDIH BKJIaJ
B IEATEIILHOCTb IPYIIIBL; BEICTPaUBaTh KOMMYHMKATHBHOE B3aUMO/IEHICTBHE, IPOSBIIAS TOTOBHOCTh pa3penarb KOH(QIUKTHI.

9 kJacc
HCIIOJIB30BAaTh IIOHATHA. CUCTEMA OTCLIéTa, Marc€purajibHasd TOYKa, TPACKTOPUA, OTHOCUTCIIbHOCThE MCXAHUYCCKOT'O JIBUKCHU, }le(i)OpMaIH/IH
(ynpyras, rmacTudeckas), TpeHUe, EHTPOCTPEMHUTENbHOE YCKOPEHHE, HEBECOMOCTh U MEPEerpy3KH; HEHTP TSKECTH; aOCOIIOTHO TBEPAOE
TEJO, LIEHTP TSHKECTU TBEPJOTO TEJIa, PABHOBECHE; MEXaHUYECKUE KOJIEOaHUsI U BOJIHBI, 3BYK, MH(QPa3BYK U yJIbTPa3BYK; JEKTPOMarHUTHbIE
BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JTAIIbHO30PKOCTh, CIIEKTPhI UCIYCKAaHUS U MOIJOLIeHNs; albda-, 0eTa- u
raMmma-u3JIyudCHuA, U30TOIIbI, AACpHAsA DHCPIrCTHUKA,
paznuyaTh SIBICHHUS (paBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE JBWKEHUE, PAaBHOYCKOPEHHOE TMPSIMOJUHEHHOE BIKCHHE,
cBOOO/THOE Ma/IEHUE TeJl, pPABHOMEPHOE JIBYKEHHE 10 OKPY>KHOCTH, B3aUMOICHCTBHE TEJ, pEaKTUBHOE IBUKEHHE, KOJIeOaTeIbHOE IBUKEHHE
(3aTyxaronye M BbIHYXJIECHHbIE KOJI€OaHMs), PE30HAHC, BOJIHOBOE JBIKEHUE, OTpaK€HHE 3BYyKa, NMPSMOJIMHEHHOE paclpoCTpaHEHHE,
OTpa’keHHE U IPETOMIIEHHE CBETA, [T0JIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PAa3NIOKEHHE OEJIOro CBETa B CIEKTP U CIIOKEHHE CHEKTPaIbHbIX
OBETOB, AUCICPCHUA CBETA, €CTCCTBCHHAA PAJUOAKTHBHOCTHb, BO3HHUKHOBCHUC JIMHEHYIATOTO CIICKTpa I/ISJ'Iy‘IeHI/ISI) 10 OIIMCAaHUI HUX
XapaKTePHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOIUX JaHHOE (PU3UYECKOe SIBICHUE;
pacrio3HaBaTh MPOSBICHUE M3YUYCHHBIX (PU3UUECKUX SBICHUHA B OKpY’KaIOIIeM MHUpe (B TOM 4Hcie (U3MUECKUE SIBICHHUS B MPH-POJE:
IMPUJIUBEBI 1 OTJIIMBBI, ABUXKCHUC IIJIAHET ConneyHon CHCTEMBI, PECAKTUBHOC IBUXCHUC ) XUBBIX OPraHU3MOB, BOCIIPHUATUC 3BYKOB ) KXUBOTHBIMH,
3CMIICTPACCHUC, ceiicMuuecKue BOJIHBI, IYHAMHU, 3XO0, LIBETA TCJI, ONTUYCCKUC ABJICHUSA B IMPUPOIAC, OMOJIOTHYECKOE Z[GP'ICTBHC BUIUMOTIO,
yIBTPadUOIETOBOTO U PEHTTEHOBCKOTO M3IIy4€HUI; €CTECTBEHHBIN paJiOAKTUBHBIN ()OH, KOCMUYECKHE JTy4H, PAJUOAKTUBHOE U3ITyUeHHE



MPUPOJHBIX MUHEPAJIOB; IEUCTBHE PATUOAKTUBHBIX M3IYyUYEHUN HA OPraHU3M YEJIOBEKa), IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/lauy B
y4eOHY10, BBIACATH CYIIECTBEHHbIE CBOMCTBA/PU3HAKN (PU3NUECKUX SBJICHUM;

ONKCHIBATh N3YYCHHBIC CBOMCTBA Te U (PU3HUECKUE SBIICHUS, UCIIONB3YS (DU3MUECKHUE BETMYUHBI (CpEIHSS 1 MTHOBEHHAs CKO-POCTh Tella
Py HEPABHOMEPHOM JBMIKEHHH, YCKOpPEHHUE, NEpEeMEIleHHEe, MyTh, yII0oBas CKOPOCTh, CHJIAa TPEHHUS, CUJIa YIPYTOCTH, CHUJIA TSKECTH,
YCKOpeHHe CBOOOTHOrO MaJeHHUsI, BEC Tela, UMITYJIbC Tela, UMITYJIbC CHJIbI, MEXaHUYEeCKask paboTa U MOIHOCTb, OTEHIMAIbHAS SHEPT U
TeJa, MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIbHAS SHEPTHUsSl CKATOW MPYKUHBI, KHHETUYECKAs SHEPTHs, MMOJTHAs MEXaHUYecKas
SHEprus, MepHo/] U YaCTOTa KOJIeOaHUM, TMHA BOJIHBI, TPOMKOCTh 3ByKa U BHICOTA TOHA, CKOPOCTh CBETA, [TOKA3aTeNb IPEIOMIICHUS CPEIbI);
IpH ONMMCAHWU TPABWILHO TPAKTOBATh (PU3MYECKHIA CMBICT HMCIIOJB3YyEeMbIX BEIMYMH, 0003HAUCHUS M €IUHUIIBI (U3MUECKUX BEIUYHH,
HAXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3MUECKYIO BEIHUUMHY C IPYTUMH BETUYUHAMU, CTPOUTH IpaQUKu U3YyUYEHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBIICHUS H IIPOIIECCHI, UCTIONB3Ys 3aKOH COXPAHEHUS YHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,
MIPUHIINII CYTIEPIIO3UIIMU CHUII, MPUHIIUI OTHOCUTENbHOCTH ["anuies:, 3akoHbl Hpl0TOHA, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOHBI OTPaXKEHUS U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsS0BOTO M MACCOBOTO YHCEN NPH SACPHBIX PEAKIUAX; MPU ITOM JaBaTh CIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3allMCHIBATh €T0 MaTEMATHUECKOE BBIPAKCHHE;

O0BSACHATH (M3MUECKHE MPOLIECChl U CBOMCTBA Tell, B TOM YWCJIE€ M B KOHTEKCTE CHUTyallMil MPaKTUKO-OPHUEHTUPOBAHHOTO XapakKTepa:
BBISIBJIATh ITPUYMHHO-CJICJCTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE M3 2—3 JIOTMYECKUX IIaroB C OMOpod Ha 2—3 M3y4YEHHBIX CBOMCTBA
buznyecKux SBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

peliaTte pacuéTHbIC 3aa4u (OMHUPAIOLIUEC Ha CUCTEMY U3 2— 3 ypaBHEHUI ), HCTIONb3Ysl 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIONINE (PU3NYECKHE
BEJIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3aJa4yM 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEJAOCTAIONINE WM W30BITOUHBIE JTaHHEBIE,
BBIOHUpATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE JIJISl PEIICHUS, POBOIUTH PACUETHI U OLEHUBATH PEATHUCTUYHOCTh MOJTYYEHHOTO 3HAYCHUS
(U3UYECKON BEITMYUHBIL;

pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTH MPU MOMOIIN (PU3UUIECKUX METOJ0OB; UCIOJIb3Ys ONMHUCAHUE UCCIEOBAHUS, BBIICIATD
MIPOBEPSIEMOE TMPEANOIOKEHUE, OILEHUBATh MPABUIBHOCTh MOPSAKA IMPOBEACHHUS HCCIENIOBAHMS, JENaTh BBIBOJbI, UHTEPIPETUPOBATH
pe3yabTaThl HAOJIOICHUI U OTIBITOB;

IIPOBOAMTDH ONBITHI MO HAOJIOIEHUIO (PU3NUECKUX SBICHUHN WK (U3HUECKUX CBOMCTB Ten (M3yueHue BToporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUS YHEPTUH; 3aBUCUMOCTD MepHoa KoleObaHui

MPYXKUHHOTO MasgTHHUKA OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBHCHUMOCTh OT aMILTUTY/Ibl MallbIX KoJeOaHUM; MpsSMOIUHEIHO
pacmpocTpaHeHHE CBETA, Pa3JIoKeHHE 0€I0Tr0 CBeTa B CIIEKTP; U3YUEHHE CBOWCTB M300paKEHUS B TUIOCKOM 3€pKajle U CBOMCTB U300paKeHUS
npeaMeTa B coOuparoie TuH3e; Habt0IeHUE CIUTONIHBIX M JIMHEHYAThIX CIIEKTPOB M3JTYyUEHHUS ): CAMOCTOSITEIHHO COOMPATh YCTAHOBKY M3
U30BITOYHOTO HabOpa 000PYAOBAHUS; ONTUCHIBATH XOJ OMBITA U €r0 Pe3yIbTaThl, HOPMYITHPOBATH BHIBOIBL;

—TPOBOJIUTh MPU HEOOXOTUMOCTH CEPHUI0 MPSMBIX HM3MEPEHUMN, OMpEeNeNss CpeaHee 3HAueHHE H3MepseMOoi BeMMYuHBI (POKyCHOE
paccTostHuE coOMparolel JUH3b1); 000CHOBBIBATH BHIOOP CIIOC00a H3MEPEHHUS/M3MEPUTEIHHOTO MPUO0pa;

—TPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEN (PU3UUECKUX BEIMUMH C UCTIOJIb30BAaHUEM MIPSIMBIX U3MEPEHUN (3aBUCUMOCTh ITYyTH OT BPEMEHHU
Ipy PaBHOYCKOPEHHOM JIBIDKEHHUH O€3 HauyalbHOW CKOPOCTH; IMepHoja KONeOaHW MaTeMaTH4eCKOro MAasTHUKAa OT JUIMHBI HHTU;
3aBUCUMOCTH YTJIa OTPaXEHUs CBETa OT yria MaJCHHWs W yria MPeJOMIICHHUs OT yIJIa TaJCeHHs): IUIAaHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENILHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJILTATHI MOTYYCHHONW 3aBUCHUMOCTH (DU3MUECKUX BEIUYHUH C YUETOM 3aJ[aHHOU
MOTPEIIHOCTH U3MEPEHHH B BUIe TaOIUI U TpaUKOB, eIaTh BHIBOJBI 110 pe3yIbTaTaM UCCIEIOBaHUS;



—IIPOBO/IUTh KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIMUYUH (CPEAHss CKOPOCTh M YCKOPEHHE Tela IPU PaBHOYCKOPEHHOM JBU)KEHUH,
YCKOpEeHHEe CBOOOIHOTO MaJIeHUs, KECTKOCTD MPYKHUHBI, KOAPOUIIMEHT TPEHUS CKOJIBKEHUS, MEXaHH4YecKasi paboTa 1 MOIIHOCTb, YaCTOTa
U NEepHOJ KOJICOAHMH MaTEeMAaTUYECKOI0 U MPYKMHHOI'O MAasTHUKOB, ONTHYECKas Cuja COOMpAroIled JIMH3bL, paAHOaKTUBHBIN (HOH):
IUIAHUPOBATh M3MEPEHHS; COOMpATh KCIIEPHUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH U3MEPEHUS, CIEAys MPEUIOKEHHONW WHCTPYKIIHU;
BBIUNCJIATh 3HAYECHNUE BEJIMYNHBI U aHAIIM3UPOBATh IOJIYyYEHHBIEC PE3YJIbTAThI;

—Cc00J110/1aTh MpaBUJIa TEXHUKHU 0€3011aCHOCTH NPpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

—pa3nuyaTh OCHOBHbIE IPU3HAKU U3YUYEHHBIX (PU3NUECKUX MOJENei: MaTepraibHas TOUKa, a0COIOTHO TBEPIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETA, JIy4, TOHKas JIMH3a, IUIAHETApHAs MOJIENb aTOMA, HYKJIOHHAs MOJI€Ib @aTOMHOTO S7pa;

—XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYCHHBIX NMPUOOPOB W TEXHUYECKHX YCTPOWCTB C OMOPOM Ha MX OMUCAHMA (B TOM YHUCIIE:
CIMJIOMETp, JAaTUYUKU IMOJIOKEHUS, PACCTOSHUS U YCKOPEHMsI, pakeTa, 3XO0JOT, OYKH, MEepUCcKol, (oToanmnapar, ONTUYECKUE CBETOBO/bI,
CIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOMCTBAaX (PU3MYECKHUX SBICHUN M HEOOXOTUMBIE (U3NUECKUE
3aKOHOMEPHOCTH;

—MCIOJIb30BaTh CXEMBl U CXEMAaTUYHbIE PUCYHKU M3YyUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX PUOOPOB U TEXHOJOTHMUECKUX
IPOIIECCOB NMPH PEIICHUH YYeOHO-IPAKTUUYECKUX 33/1a4; ONTHUYECKHUE CXEMBI JJIsl TOCTPOCHHUS W300paKeHWH B IJIOCKOM 3€pKajie U
cobuparoniei JIMH3e;

—IIPUBOJUTH IPUMEPBI/HAXOAUTh MH(DOPMALIMIO O TPUMEPAX MTPAKTHUUYECKOTO HCII0JIb30BaHMs (PU3NYECKUX 3HAHUHN B TOBCEIHEBHOM XKU3HU
Ui obecrieyeHHst 0€30MaCHOCTH MpU OOpALeHUU ¢ MPUOOPaMU M TEXHUUYECKHMMM YCTPOWCTBAMM, COXPAaHEHHs 370POBbS U COOJIOCHUS
HOPM 3KOJIOTHYECKOTO IIOBEICHUSI B OKPYXKAIOLIEH CPEaE;

—OCYILIECTBIIATh MOUCK HH(popMannu (pusnueckoro cojaepkanus B cetu VHTEpHET, caMOCTOsTENbHO (POPMYIUpPYs MOUCKOBBIN 3a-1pocC,
HaXOJUTh IyTH OTIPEIeIEHHUs IOCTOBEPHOCTH MOJIy4eHHON MH(OPMAIIMK Ha OCHOBE MMEIOLIUXCS 3HAHUN U TOTIOJTHUTEIbHBIX HCTOYHUKOB,;
—MWCIHOJb30BaTh IPHU BBIMOJIHEHUH Y4YeOHBIX 3aJaHM HAay4HO-TIOMYJISIPHYIO JIMTEpaTypy (PHU3MUECKOro COAep)KaHUs, CIpPaBOYHBIE
MaTepuaibl, pecypchl cetu HTepHeT; BiajeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHusi UHOPMAIIUU U3 OJHOW 3HAKOBOU
CUCTEMBI B IpYTYIO;

—C03/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOLIEHMS Ha OCHOBE MH(POPMALMU M3 HECKOJBKMX HCTOYHUKOB (DU3MUYECKOTO
coJiepKaHusl, MyOIMYHO MPEICTaBIATh PE3yIbTaThl IPOSKTHON WIIM UCCIIE0BATENbCKOM 1€ATEIbHOCTH; IIPU TOM I'PaMOTHO HCIIOJIb30BaTh
U3yYEHHBIN MOHATUHHBIN anmapaT U3y4aeMoro pasjena (U3MKH U CONMPOBOXKIATh BBICTYIJICHHE MpPE3eHTAlMel ¢ y4ETOM O0COOCHHOCTEH
ayIUTOPUU CBEPCTHUKOB
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4.4 JleiicTBHE KUAKOCTU U Ta3a Ha IOTPYKEHHOE B HUX TEJIO 7
Pa3znen 5. Pagora u momHocTh. JHEPrus 12
51 Pabora 1 MOIIIHOCTH 3
5.2 IIpocTeie MexaHU3MBI 5



https://sberclass.ru/
https://apkpro.ru/
https://www.mgpu.ru/
https://physicon.ru/eor-list/
https://instrao.ru/
http://examen-media.ru/

5.3 MexaHndecKas YHepTHs 4
Pa3nen 6. [loBTopuTenbH0-00001a0IIHIT MOYIb 3
HTroro 68
8 KJIACC
DJIeKTPpOHHBIE (U pPOBLIE
Ne n/m Tema pa3zgesa P (unp )
KounvecTBO 4acoB o0pa3oBaTe/ibHbIE PeCypChl
Pazpnen 1. TenioBble iBJIeHUA 28 https://sberclass.ru/
https://apkpro.ru/
1.1 CtpoeHue u CBOICTBA BEIIECTBA 7 https://www.mgpu.ru/
1.2 TemoBbIE MPOTECCHI 21 https://physicon.ru/eor-list/
https://instrao.ru/
Pasnen 2. DuekTpuyeckne 1 MArHUTHBIE SIBJICHUS 37 )
http://examen-media.ru/
2.1 DNeKTpUUecKHe 3apsbl. 3apsHKeHHBIE Tella U UX B3aUMOJICHCTBHE 7
2.2 [TocTOSIHHBIN NEKTPUUYECKUI TOK 20
2.3 MarHuTHBIE IBICHUS 6
2.4 DNIEKTpOMarHuTHasE MHIYKIUS 4
Pa3nea 3. IloBTopuTtebHO-00001a10IM I MOYJIb 3
68
Hroro
9 KJIACC
JuexkTpouublie (HudpoBbIE
Ne ni/m Tema pasgesa P (wipp )

KoJumnuyecTBO 4acoB

o0pa3oBaTe/bHbIE pecypchl



https://sberclass.ru/
https://apkpro.ru/
https://www.mgpu.ru/
https://physicon.ru/eor-list/
https://instrao.ru/
http://examen-media.ru/

https://physicon.ru/eor-list/

Pa3znen 1. Mexanuyeckue siBJIeHUSA 40 https://sberclass.ru/
https://apkpro.ru/
1.1 MexaHnuecKoe ABMKEHUE U CIIOCOOBI €r0 OITMCAHUS 10 https://www.mgpu.ru/
1.2 B3aumopeiictBue ten 20 _
1.3 3aKOHBI COXPAHEHHS 10 nttps./Instrao. .
http://examen-media.ru/
Pasznen 2. MexaHuuyeckue KoJIe0aHNA U BOJHBI 15
2.1 Mexannueckue KoieOaHus 7
2.2 MexaHU4ecKue BOJIHBI. 3BYK 8
Pa3pnen 3. DiieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI 6
3.1 DNEKTPOMarHUTHOE MO0JI€ U AIEKTPOMarHuTHbIE BOJIHbI 6
Pa3nen 4. CBeToBbI€ AABJIEHUSA 15
4.1 3aKOHBI PaCIPOCTPAHCHUS CBETA 6
4.2 JIuH3bl U onTUYECKUE IPUOOPHI 6
4.3 Pasnoxxenne 6enoro cBeTa B CIIEKTP 3
Pa3nen 5. KBanToBBIC SIBJICHUS 17
5.1 HcnyckaHnve H MOMIONIEHUE CBETa aTOMOM 4
5.2 CtpoeHue aTOMHOTO sipa 6
5.3 SnepHble peakuuu
Pa3nea 6. IloBTopuTte1bHO-00001a101IM I MOYJIb 9
6.1 [ToBTOpenue u 0600IIeHNE conepkaHust Kypca GU3MKU 3a 7-9 Kkiacc 9
Hroro 68



https://sberclass.ru/
https://apkpro.ru/
https://www.mgpu.ru/
https://physicon.ru/eor-list/
https://instrao.ru/
http://examen-media.ru/
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