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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, IKCIEPUMEHT I10 IPOBEPKE TUIOTE3, 00bSICHEHHE Habmo1aeMoro siBjaeHus. Onucanue Gu3ndeckux
SBJICHUM C IIOMOILBIO MOJEIICH.

JlemoHcTpamuu
MexaHnueckue, TErIoBbIe, JEKTPUUECKUE, MarHUTHBIE, CBETOBBIE SIBJICHUS.
duznyeckue mpudOPHI U MPOIeIypa MPSIMBIX H3MEPEHUN aHAIOTOBBIM U LU(POBBIM TPUOOPOM.

JlabopaTopHbie pabOThI U OTBITHI

Omnpenenenue EHbI JeNIeHUs KAl K3MEPUTEIHLHOTO MPHOOpa.

H3mepenne paccTOsTHUMN.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX TeNl.

W3mepenue temrneparypsl IpH OMOILM KUIKOCTHOIO TEPMOMETPA U AATUYUKA 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 arperaTHbIX 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 HAOTIOIEHHUIO TEIUIOBOTO PACIIMPEHHs ra30B.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO HPUTSKEHUS.

Paszoen 3. /leusicenue u e3aumooeiicmeue mei
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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. CriokeHHe CHII, HANpaBJIECHHBIX 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. Habmionenue siBiIeHUS HHEPIHU.
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 cpeaHell CKOPOCTH CKOJIBKEHUS OpyCcKa WIH [IapyKa 110 HAKIIOHHOW TIOCKOCTH.
Onpenenenre IOTHOCTU TBEPJIOTO TeENa.
OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh PaCTsHKEHUS (IehopMaliin) Npy>KUHbBI OT TPUII0KEHHON CUIIBL.
OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT CHJIbI IABJICHHSI M XapaKTepa COMPUKACAIOLIUXCS TO-
BEPXHOCTEM.

agrwn

Pa3zoen 4. /lasnenue meépovix men, dcuoxocmeii u 2a3zoe

Hasnenne. CriocoObl yMEHbIICHUS U yBEIMUEHUs naBieHus. /laBieHue raza. 3aBUCMMOCTb JIaBJICHHUS Ta3a OT 00bEMa, TeMIepaTypsl.
[lepenava naBieHus TBEPABIMU TeJIaMU, KUAKOCTSIMHU U razamu. 3akoH [lackans. [IlneBMaTHueckue MalInHbl. 3aBUCUMOCTD J1aBJICHUS )KUKOCTH
ot riy6unsl. ['unpocrarnyeckuit napanokc. CooOuiaronuecs cocyapl. [ napaBarnuecKkue MEXaHU3Mbl.

ATtmocdepa 3eminn u atMocepHoe naBieHue. [[puunHsbl cyliecTBoBaHus BO3AyLIHON 00omouku 3emiuu. OnbiT Toppuuennu. U3mepenue
aTMOC(EpHOTrO JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOTo JaBJICHUS OT BBICOTHI Haj ypoBHeM Mops. [Ipubops! Ui nu3MepeHus aTMochepHOro
JTaBJICHMUSL.

JlelicTBUe KMIKOCTU M ra3a Ha MOTpyXKEHHOE B HUX Tejo. BrlTanmkuparomas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten.
Bo3nyxomiaBanue.

Hemoncmpayuu
1. 3aBucumocTh AaBieHUA ra3a OT TEMIEpPaTyphl.
Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coob1maronyecs: Cocy/sl.
I'mppaBnnueckwnii nmpecc.
[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.
3aBUCUMOCTH BBITAJIKMBAIOLIEH CUIIBI OT 00bEMA MOTPYKEHHOM YacTH Teja U INIOTHOCTHU KUKOCTH.
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7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOM KUKOCTH.
8. VYcnoBue rutaBaHus TeN: IJIABaHKUE WM MOTPY>KEHHUE Tl B 3aBUCUMOCTH OT COOTHOILEHHS IJIOTHOCTEH TeNa M KUIAKOCTH.
Jlabopamopnuvie padbomot u onvimol
1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa NOTPYKEHHON B KHUIAKOCTh YaCTHU TeEJIA.
2. OmnpeneneHue BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOLIECH Ha TENO, MOTPYKEHHOE B )KUJKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBL, IEHCTBYIOLIECH Ha TEJIO B )KUJKOCTH, OT MacChl TeJa.
4. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIBI, IEHCTBYIOLIEH Ha TEJIO B )KMJIKOCTH, OT 00bEMa MOrpyKEHHOM B
KUJKOCTb YaCTHU TeJa U OT INIOTHOCTH XKHUIKOCTH.
5. KonctpyupoBanue apeomerpa Uil KOHCTPYHPOBAaHUE JIOJKU U ONpeieeHne e€ rpy3010bEMHOCTH.

Pazoen 5. Paboma u mownocme. Inepeus

Mexanundeckas padora. MOIIIHOCTb.

[IpocTeie MexaHU3MBL: pblyar, 0J0K, HaKJIOHHAsI IIJI0CKOCTh. [IpaBuio paBHoBecus pblyara. [IpuMeHnenue npasuia paBHOBECHSI pplyara K
6510Ky. «30m0Toe mpaBuinoy» Mexanuku. KITJI mpocteix Mmexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanndeckas sHeprusd. KnHerndeckas W NOTEHIMaNbHas dHeprus. lIpeBpalieHne oIHOro BHJa MEXaHWYECKOW DHEPIrUU B JPYTOM.
3aKOH COXpaHEHHsI SHEPTUU B MEXaHUKE.

Hemoncmpayuu
1. TIpumepbl IPOCTHIX MEXaHU3MOB.
Jlabopamopnuvie padbomot u onvimol
2. Omnpenenenue paboThl CUIIbI TPEHUSI P PABHOMEPHOM JIBUJKEHUU TeJla 110 TOPU30HTAIIbHOM TOBEPXHOCTH.
3. MHccnenoBanue ycaoBUM paBHOBECHUS pblyara.
4. Wsmepenue KII/] HaKIIOHHOM IITIOCKOCTH.
5. M3yudeHue 3aKkOHa COXpaHEHUS MEXaHUYECKOW SHEPTUH.
8 kiace
Paszoen 6. Tennogvie agnenusn

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTpOEHUus BeulecTBa. Macca M pa3Mepbl aTOMOB U MOJIeKyJ. ONBITHI,
MOATBEPIKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPHUU.

Mopenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOro cocTostHuM BemecTBa. Kpucrammueckue u amopdHubie Tesa. O0bsicHeHne CBONCTB Ta3oB,
JKUJKOCTEH U TBEPABIX TEJ HA OCHOBE IMOJOKEHUM MOJIEKYJISIPHO-KMHETUYECKOW Teopuu. CMauMBaHUE U KalWUISpHbIC sBJIEHUA. TemioBoe
paciIMpeHue u cxaTue.

Temnepatypa. CBsA3b TEMIIEPATYPbI CO CKOPOCTHIO TEIUIOBOTO IBUKEHUS YACTHULL.

Buytpennss sneprus. CriocoObl U3MEHEHHs] BHYTPEHHEM SHEpTUU: TeIUvlonepenada U coBepllieHue padoTsl. Buasl Teronepenauu:
TEIIONPOBOAHOCTD, KOHBEKIIHS, U3JIy4YEHHUE.

KonnuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTD BellecTBa. TemI000MeH U TeMIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOro OanaHca.

[1naBneHue u OTBEpeBaHNE KPUCTANIMYECKUX BEIIECTB. Y IeTbHas Teriora riasneHus. [lapoodpazoBanue u konaeHcamnus. Mcnapenue
(MC). Kunenwue. Y nenpHas TeIioTa mapooopa3zoBaHus. 3aBUCUMOCTh TEMITEPATyphl KUTIEHUS OT aTMOC(EpHOTO AaBieHus. BiaxxHOCTh BO31yXa.

DHeprus TOIMBa. Y IeibHas TEIJI0Ta CTOPAHUS.



[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 KalUJUIPHBIX SIBJICHHI.

Habmtoienue TemnoBoro pacivpeHus Ted.

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

[IpaBuna n3mMepeHus TeMIepaTypsl.

Bunsl Tenuionepenaun.

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.

OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM 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.

OrnpezenieHre KOJIWYeCTBA TEMJIOTHI, MOTYYEHHOTO BOJION MPHU TEMJI000MEHE C HAarPEThIM METALTUYECKUM IIHJIMH]IPOM.
. Onpenenenne yaenbHOM TEMIOEMKOCTH BEIIECTRA.
. UccnenoBanue nponecca ucnapeHus.
. OnpeneneHne OTHOCUTEIBLHOM BIIAXKHOCTH BO3TyXa.

13. OnpeneneHne yAeIbHON TEIIOTHI IUIABJICHUS JIb/IA.
Pazoen 7. Inekmpuueckue u MacHumMHbvle A6J1€HU
Onektpusanust Tena. JlBa pona 3JeKTpUYECKHUX 3apsiioB. BzaumopeicTBue 3apskeHHbIX Tenl. 3akoH KyrnoHa (3aBUCHMOCTB 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 OpcTeaa. MarHuTHOE 1oJie ANEKTPUIECKOro Toka. [IpuMeHeHune 3J1eKTpOMarHuToB B TEXHUKE. JlefiCTBUE MarHUTHOTO OJISI HA
MPOBOJIHUK C TOKOM. DJIEKTPOBUTATEh TOCTOSTHHOTO TOKA. MICroib30BaHue 3JEKTPOABUTATENIEH 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 AIEKTPUUIECCKUX 3aPsII0B.
[IpOBOHUKY U TUBJEKTPUKH.
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 3I1eKTpUYECKOro HaIpsKEHUs. 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.
. UccnenoBanue saBieHUs 3JI€KTPOMAarHUTHOM MHIYKITUH.
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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 apk~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.

C6opka u mpoBepka paboThl NEKTPUUECKON LIENH MOCTOSIHHOTO TOKa.

M3MepeHue U peryJInpOBaHUE CUIIBI TOKA.

H3MmepeHue U peryIupoBaHue HaIIPSHKCHHUS.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOPE.
OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUYECKOTO COINPOTUBIICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAN IONEPEYHOro
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[ narpeBatens.

HccnenoBanre MarHUTHOIO B3aMMOJEMCTBHSI IOCTOSIHHBIX 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 HallpaBJIE€HUS TOKA B
KaTyIlKe.

N3y4eHne neicTBYsI MArHUTHOTO MOJI HA TIPOBOJHUK C TOKOM.

KoHcTpyupoBanue u u3ydeHue padboTsl JEKTPOIBUTaTENs.

N3mepenue KIIJI anexTpoaBurarenbHoOl yCTaHOBKH.

OnBITBI IO HUCCIENOBAHUIO SBIICHUS 3JIEKTPOMAarHUTHOM WHIYKLHU: HCCIEIOBAaHUE M3MEHEHUH 3HA4YCHMs] M HAlpaBICHUS MH-
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 JBMXKEHHUE MO OKpYk)HOCTH. Ilepron m vactota obpamienus. JluneiiHas u yrioBas ckopocTu. LleHTpocTpemurenbHoe
YCKOpEHHUE.



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

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

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. [loTeHIManbpHas sHeprus c:xartoi npyxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON SHEPIUU.
3aKOH COXpaHECHMsI MEXaHUYECKON SHEPIHUH.

Hemoncmpayuu
HaGnroneHne MexaHUYecKoro ABMKEHHsI TeJla OTHOCUTENBHO PAa3HbIX TeJNl OTCUETA.
CpaBHeHue myTel U TPAaCKTOPUI IBUIKEHUS OJTHOTO U TOT'O YK€ TeJIa OTHOCUTEIBHO Pa3HBIX TEJl OTCUYETA.
M3MepeHne CKOpOCTU U YCKOPEHHUS NIPSMOJIMHENHOTO JBUKECHUS.
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.
3aBUCHUMOCTb YCKOPEHHMS TeJla OT MacChl TeJla U IEHCTBYIOLIEH Ha HETO CHUJIBL.
HaGnronenue paBeHcTBa CUII IPU B3aUMOACHCTBUM TeEIL.

9. H3MeHeHue Beca Tena pu YCKOPEHHOM JIBH)KEHUU.

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 dHEepPruu npy CBOOOJHOM Ma/I€HUH.

16. CoxpaHEeHHE MEXaHUYECKOM HEPTUU NpU JBUKEHUU Tea MO/ JeHCTBUEM MPY>KUHBI.
Jlabopamopnwvie padbomovt u onvimol
KoHcTpynpoBaHue Tpakra Ajis pa3sroHa U JalbHEUIIEro paBHOMEPHOIO ABM)KEHUS IIApHUKa UITH TEJIEKKH.
Omnpenenenue cpeHeN CKOPOCTH CKOJIBbKEHHs OpycKa WM JBUKEHUS IIapHuKa M0 HAaKJIOHHON TIOCKOCTH.
OmnpeneneHne yCKOpeHus Tella IPU PaBHOYCKOPEHHOM JIBUJKEHUH 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
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHN OJMHAKOBBI.
6. lccnenoBanue 3aBUCHMOCTHU CUJIbI TPEHUS CKOJIBKEHUSA OT CHJIBI HOPMAJIBHOTO JaBJICHUS.
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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. OnpeneneHue pabOThI CHIIBI YIPYTOCTH MPH MOABEME Ipy3a ¢ UCTIOIb30BAHUEM HEMOIBMKHOTO U TIOABMKHOTO 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 KOJIeOATeILHOM JIBUKECHUU.
3aryxaromue koneOanus. Beinyxnennble konebanus. Pezonanc.
Mexanudeckue BoiHbL. CBOMCTBA MeXaHMueCKUX BOJH. [IpomosibHble W TonepeyHble BOJHBI. [[IMHA BOJIHBI M CKOPOCTH €€ pac-
npocTpaneHusa. Mexanudeckue BOJHBI B TBEPIOM Telie, cericMuyeckue BosiHbl (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).
Habumtonenne 3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYCTUYECKUI PE30HAHC.
Jlabopamopuwie pabomul u onvimol
1. OmnpezneneHue 4acTOTHI U MEpHOJa KoJeOaHUH MaTEMaTHUECKOr0 MasiTHUKA.
Ornpezenienre 4acTOThl U TIEPHo/ia KoJeOaHU Py KUHHOTO MasSTHHUKA.
WccnenoBanue 3aBUCUMOCTH Neproa KoJieOaHWM TTOABEIICHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepro/ia KoieOaHuM NMpy>KMHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCUMOCTH NEepHOJa KoJieOaHHU Ipy3a, MOJBEUIEHHOIO K HUTH, OT Macchl rpysa.
OMBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTh MEpUOa KOJI€OaHUN MPYKMHHOTO MasITHUKA OT MAacChl Ipy3a U KECTKOCTHU NPy KUHBI.
7. U3mepeHue yckopeHUs: CBOOOIHOTO Ma/IeHUs.
Paszoen 10. Inekmpomazuummnoe noie u 31eKmMpPoOMazZHunHbvle 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 padbomel u onvimol
1. 3y4yeHue CBOICTB 3JI€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIIBHOTO TesieoHa.
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Paszoen 11. Céemogvle ag1enus
JlyueBas monenb cBeta. Mcrounuku ceera. [Ipsimonunelinoe 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.
bin3opykocTh M 1abHO30PKOCTb.
Pasnoxxenue 6enoro csera B criektp. OnbiTel HptoToHa. CriojkeHne cCeKTpalbHbIX 1[BeTOB. Jlucnepcus cBeTta.
Hemoncmpayuu
[IpssMonuHEITHOE pacpOCTpaHEHUE CBETA.
OtpakeHue cBeTa.
[Toryuenue n300pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomnenue cera.
Onrtruyeckuii CBETOBO/I.
Xox myueil B cobuparoleii TuH3e.
Xop J1ydeil B paccenBarolei JTMH3E.
[Tomrydenue n300pakeHU ¢ TOMOILBIO JTUH3.
[Tpunuumn neiictBust GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIIA.
10. Mozen ria3sa.
11. Pa3noxeHue 6enoro 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 PaCCTOSTHUS M ONTHYECKON CHIIBI COOMpAIOIIEi TNH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
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.
SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3aps0BOIO M MAcCOBOIO YMCET. DHEPrus CBSI3U aTOMHBIX sajep. CBA3b Macchl U SHEPTUU.
Peakuuu cuntesa u nenenus siuep. Mcrounuku sHepruu Conuna u 38831 (MC).
Snepnas sHepretuka. JleficTBHs paAMOAaKTUBHBIX U3ITy4YeHUH Ha kuBble opraHnuzMsl (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 MUHEPAJIOB U MPOTYKTOB.
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:

— MPOSIBIGHHEM MHTEpECa K MPOIUIOMY U HACTOSIIIEMY POCCUMCKON MaTeMaTHUKU, IEHHOCTHBIM OTHOIIEHUEM K JTJOCTHXKEHHUSIM POCCUNUCKHIX

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 socnumanue:

— 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 W TOCTPOCHHUEM HHIUBHAYaJIbHOM TPAaeKTOPUU OOpa30BaHUS W KUZHEHHBIX 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 IeATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX IIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA,
PUPOJBI M 00IIeCTBa, MOHUMAaHUEM MaTeMaTHUeCKON HAyKH Kak cepbl UeTOBEYECKOU IeATEeTbHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAUUMOCTH JIJIs
pPa3BUTHS IIUBUJIIU3AINH; OBJAJCHUEM SI3bIKOM MaTeMaTHKU W MaTEMaTHYECKOW KyJbTYpOM KaK CpPEJCTBOM IO3HAHUS MHPA; OBJIAJCHHEM
MPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATEIbCKON JEATEIbHOCTH.

QDu3uueckoe eocnumanue, hopmuposanue Kyavmypol 300p06ba U IMOUUOHATLHO20 O1A2ONOAYYUUA:

— TOTOBHOCTHIO NPHUMEHSITh MaTEMaTHYECKUE 3HAHHUS B MHTEPECAX CBOETO 3/I0POBbs, BEICHMs 370pPOBOTO oOpa3a KU3HU (310pOBOE
nuTaHue, cOATAaHCUPOBAHHBINA PEXXUM 3aHATHI U OTIbIXa, perylspHas (u3ndeckas akTUBHOCTb); cPOPMUPOBAHHOCTHIO HaBBIKa pedrekcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OITMOKY M TaKOTO K€ MpaBa JIPyroro 4eyioBeKa.

JKonozuueckoe eocnumanue:

— OpHEHTaluell Ha NpUMEHEHHEe MaTeMaTHYeCKUX 3HAHWM JUIg pelieHus 3aJad B OOJacTH COXPAHHOCTH OKPY>Kalollell cpenbl,
TUTAHUPOBAHMS TOCTYNKOB M OILIGHKH WX BO3MOXHBIX TOCJHEICTBUN ISl OKPYJKAIOMIEH Cpelbl; OCO3HAHMEM TJIO00AIbHOTO XapakTepa
AKOJIOTHYECKUX MTPOOJIEM U MYTEH UX PEIICHUS.

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
KOMITETCHIINH U3 OTIBITA JPYTHX;



— HEOO0XOIMMOCTHIO B (POPMUPOBAHUHU HOBBIX 3HAHUU, B TOM YHCIIe (POPMYIUPOBATH UJIEH, TIOHSATHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSIX,
B TOM YHCIIC paHee HE H3BECTHBIX, OCO3HABATh Ne(DUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BHUTHUE;
— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAaIlMI0 KaK BBI3OB, TPeOYIOIHUN 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
no3HaeamenbHbIMU ICHCTBUSIMU, YHUBEPCATbHBIMA KOMMYHUKAMUGHBIMU ICHCTBUSIMU U YHUBEPCALHBIMU Pe2yiAmuéHbIMU ICHCTBUSMU.
YHuBepcalnbHble nO3HaAsamenbHble Oelicmeusa 00ecnedrnBaloT (GopMmupoBaHUe 0a30BBIX KOTHUTHUBHBIX MPOIECCOB OOYUaIOIIUXCS
(oCBOCHHE METOJIOB TO3HAHMS OKPYXKAIOMIETO MHpPA; MPUMEHEHHUE JIOTUYECKUX, HCCIICOBATEILCKUX OIEpaluii, YMEHUW pabdoTarh C
uHpopmaruei).
ba3zoevie nozuueckue oeiicmeus:
— BBISBIIATH M XapaKTePU30BaTh CYIICCTBCHHBIC IPU3HAKU OOBHEKTOB (SIBIICHUH ),
— YCTaHaBIIMBATh CYIIECTBEHHBINA MPU3HAK KIACCH(PHUKAIIUN, OCHOBAHUS JISI 0000IIECHUS U CPAaBHEHUS;
— BBIBJIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B pacCMaTpUBaeMbIX (DaKTax, JAHHBIX W HAOIIOJCHUSX, OTHOCSIIHMXCSA K (DU3MUICCKHM
SIBIICHUSIM;
— BBISBJIATh NPUYUHHO-CIEICTBEHHBIC CBA3M NPU M3YYCHHHM (PU3UYECKHUX SBICHUI M MPOILECCOB; JeNaTh BHIBOJBI C HCIOJIb30BAHHEM
JNEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHUN, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEIHUNH;
— CaMOCTOSITENIbHO BBIOMpATh croco0 perieHusi yueOHoW (u3nyeckoil 3amaun (CpaBHEHHWE HECKOJIbKHUX BApUAHTOB DELICHUS, BHIOOD
Han0Oo0JIee MOJAXOIAIIETO C YIETOM CAMOCTOSTEIIFHO BBICIICHHBIX KPUTEPHUCR).
ba3zoevie uccneooeamenvckue oeiicmeus:
— HCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIHCKUN HHCTPYMEHT MTO3HAHMUS;
— MPOBOJUTH MO CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIM (DU3MUECKUN HKCIEPUMEHT, HEOOJNbIIOE HCCIEeTOBAHHE
(U3UYECKOTO SIBIICHNUS,
— OIICHWBATh HAa MPUMEHUMOCTH M IOCTOBEPHOCTH MH(POPMAITUIO, TIOTYYSHHYIO B X0JI¢ UCCIICAOBAHUS UITH SKCIICPUMEHTA,
— CaMOCTOSITEIIBHO (hOPMYIJIMPOBATH 000OIIEHHUS M BBIBOBI IO Pe3yJIbTaTaM IMPOBEAEHHOTO HAOIOICHS, OTIBITA, HCCIICTOBAHUS;
— MPOTHO3UPOBATH BO3MOXKHOE JANBHEWINIEe pa3BUTHE (DPU3HUECKUX TPOIECCOB, a TAK)KE BBIIBUTATH MPEITIOI0KEHUS 00 X Pa3BUTHH B
HOBBIX YCJIOBUSIX M KOHTEKCTaX.
Paboma c ungpopmayueii:
— TMPUMEHSTH Pa3IMYHbIe METOJbI, HHCTPYMEHTHI U 3apOChl MPU MOUCKE U 0TOOpe HH(POPMAIUH I JAHHBIX C YIETOM IMPEaI0KEHHOM
y4ueOHOU (HU3NUIECKOM 3a1auH;
— aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETHPOBATH HH(POPMAIIHIO PAa3TUIHBIX BHJIOB U JOPM MPEACTABICHUS;
— CaMOCTOSITEJIBHO BBIOMPATH ONTUMAIBHYIO (POpMY TIPeICTaBICHHS HH()OPMAIIUY W WLTIOCTPUPOBATH PEIIaeMble 33J1a4uH HE-CII0OKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU rpadukoi U X KOMOMHAIIUSIMU.
YHUBEpCATLHBIC KOMMYHUKAMUBHbLE 0elicmeus 00eCIIeYNBaAIOT CHOPMUPOBAHHOCTH COITUAITBHBIX HABBIKOB 00YYaIOIIHXCS.
Obwenue:
— B X0Je 00cyXIeHUs y4eOHOTO MaTepuraa, pe3yabTaToB Ja00paTOPHBIX paboT U MPOEKTOB 33/1aBaTh BOIIPOCHI 10 CYIIECTBY 00Cy kK 1aeMOi
TEMBI U BBICKA3bIBATh MJICH, HAIlCJICHHBIC HA PEIICHHE 3a/1a49H H MOJIJIepKaHue OJ1aroKenaTeIbHOCTH OOIICHNS;



— COIIOCTaBJISITh CBOM CYXKAEHUS C CYKICHUSAMH IPYTHX YYaCTHUKOB Juaora, oOHapyK1UBaTh pa3IMyle U CXOJCTBO IO3HULINH;
— BBIpaXkaTh CBOIO TOYKY 3PEHMSI 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;
— MpEeABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELIEHUM 33/a4d, BHOCUTh KOPPEKTUBHI B JE€ATEIbHOCTh HA OCHOBE HOBBIX
00CTOATENILCTB, HAHAEHHBIX 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, TNPSIMOJIMHEWHOE), TPACKTOpHs, paBHOACUCTByomas cuil, nedopmarusa (ympyras, IUIacTUdecKas), HEBECOMOCTD,
COOOLIA0IUECs COCYIbI;

— paznmuyath sBieHus (auddy3us; TEIoBoe IBMKEHHE YaCTHIl BEUIECTBA; PABHOMEPHOE JABUKCHHE; HEPABHOMEPHOE JIBIKEHUE; HHEPITUS;
B3aMMOJICIICTBHE Tel; paBHOBECHE TBEPABIX TEJl C 3aKPETJIEHHON OCBIO BpallleHHUs; epeaaya JaBieHUs TBEPIAbIMU TEIaMHU, KUAKOCTIMHU U
razaMu; aTMOc(epHOe JaBJICHUE; TUIABaHUE TEJ; MPEBPALICHUS MEXaHMYECKON SHEPruu) MO OMUCAHUIO MX XapaKTePHBIX CBOMCTB U HA
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHHUE;

— pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (DM3MYECKUX SBJICHUN B OKPYKAIOMIEM MHUPE, B TOM 4YHCIEe (PU3UUYECKHE SIBJICHUS B MPHU-POJE:
MPUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B )KMBOM M HEXUBOM MPUPOJIE; NEHCTBUE CUIIbI TPEHHS B MPUPOJIE U TEXHUKE; BIUSHUE
aTMoc(epHOro AaBJIeHUs Ha KUBOM OpraHu3M; IJIaBaHUE PhIO; phluark B Telle YelI0BeKa; MPH ATOM MEePEeBOAUTh MPAKTHUECKYIO 3a7auy B
y4eOHYI0, BBIAICISAT CYIECTBEHHbIE CBOMCTBA/PU3HAKN (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 [lackains, 3akoH ApxuMmena, IpaBUIO paBHOBECHs pplyara (6J10Ka), «30J10TOE IPABUII0» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHUUYECKON
SHEPTUU; TIPU 3TOM JaBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aIHMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKCHUE;

OOBSICHATH (PU3UYECKUE SBICHHS, MPOIECCHl M CBOWCTBA TEJN, B TOM YHCIE U B KOHTEKCTE€ CHTyallUd NPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTh OOBSICHEHHE U3 1—2 JIOTMYEeCKUX LIAroB ¢ ONopoil Ha 1—2 M3ydeHHBIX
CBOWCTBA (PM3UYECKUX SBICHHM, (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 TaHHBIC, HEOOXOMMBIE [T PELICHHS 33]1a4, OL[CHUBATh PEATMCTUYHOCTD MOTYYeHHON (PU3NIECKOI BETMUNHBL,
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 OIBITHI MO HAOMIOJNCHHUIO (PU3MYECKUX SIBICHUN WM (U3NYECKUX CBOKMCTB Tel: (HOPMYITHPOBATH IPOBEPSIEMBbIC TpPE-
MIOJIOKEHHUS, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO 000pYA0Ba"HUSI, 3aIIMCHIBATH X0l OIBITA M (POPMYITUPOBATH BBHIBOJIBI;

—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
y4e0HOr0 HCCIIEJIOBAHUS, COOMpPATh YCTAHOBKY M BBINOJHSITH U3MEPEHHUs, CIeAys NPEAJIOKEHHOMY IUIaHy, (PMKCUPOBATh pE3yJbTaThl
MOJYYEHHOM 3aBHCUMOCTH (PU3MUECKUX BEIWYMH B BUJAE NPEIJIOKEHHBIX TaOMUI] U TpadHKOB, JAeiaTh BBIBOABI MO 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,
OGapomeTp, pbluar, MOJABMKHBIN U HEMOIBUKHBIN OJIOK, HAKJIOHHAs TJIOCKOCTb;



—XapaKTepu30BaTh MPUHIUIBI JEHCTBUS MU3YyUEHHBIX NMPUOOPOB U TEXHUUYECKHX YCTPOMCTB C ONOPOM Ha MX ONUCaHMs (B TOM YHUCIE:
NOJALIMITHUKY, YCTPOWCTBO BOAOIPOBOJA, THAPABINYECKUI IPECC, MAaHOMETP, BBHICOTOMEp, MOPILIHEBOM HACOC, apeoMETp), UCIIOJIb3Ys
3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUN U HEOOXOAUMBIE (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

—IIPUBOJUTH IPUMEPHI / HAXOAUTH HHPOPMALIHIO O IPUMEPAX MPAKTUYECKOT0 UCIIOJIb30BaHUS PU3NUECKUX 3HAHUMN B TIOBCETHEBHOM KHU3HU
i obecrieueHust 0€30MaCHOCTH MpU OOPALIEHUU ¢ MPUOOPaMU M TEXHHYECKHUMH YCTPOWCTBAMH, COXPAaHEHHS 370POBBS U COOIIOICHHUS
HOPM DKOJIOTHYECKOT'O MOBEJCHMS B OKPYIKAIOILEH CPecE;

—OCYIIECTBIATh OTOOP MCTOYHUKOB MH(pOpManMu B ceTH VHTEpHET B COOTBETCTBUHU C 3aJaHHBIM IOMCKOBBIM 3allpoOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUN U Iy TEM CPaBHEHMS Pa3IMYHBIX HICTOYHUKOB BBIICIATH HH(POPMAINIO, KOTOPAs SBIISETCS MPOTUBOPEUUBOM MITH MOXKET
OBbITh HEZJOCTOBEPHON;

—MCHOJb30BaTh IPHU BBINOJIHEHUM Y4YEOHBIX 3aJaHM HAay4HO-TIOMYJISIPHYIO JIMTEpaTypy (HU3MUEcKOro coaep)kaHus, CIpPaBOYHBIC
MaTepHalbl, pecypcsl ceti MHTepHeT; BnaseTs npuéMaMu KOHCIIEKTHPOBAHUS TEKCTA, Mpeodpa3zoBaHus HH(GOPMAIMK U3 OAHON 3HAKOBON
CUCTEMBI B JIpYTYIO;

—C03/1aBaTh COOCTBEHHbIE KPATKUE IMUCHbMEHHbIE M YCTHbIE COOOLIEHHS Ha OCHOBE 2—3 MCTOYHMKOB HMH(pOpManuu (U3NYECKOTO
COJIep’KaHus, B TOM 4HCJE IyOJIMYHO JeNaTh KpaTKUE COOOIIEHHS O pe3yjbTaTaxX HMPOEKTOB WIM Y4EOHBIX HCCIEIOBaHWM; MpU ITOM
I'PaMOTHO UCIOJb30BATh U3YUYCHHBIN MOHATUHHBIN annapaT Kypca (PU3MKH, COIPOBOKAAThH BBICTYIIJICHHUE IPE3eHTalUeH;

—IIpU BBINOJIHEHUM Y4YEOHBIX HPOEKTOB M HCCIEIOBAaHUN pacrlpenessTh OO0S3aHHOCTH B IPYyIMIE B COOTBETCTBUU C IOCTABICHHBIMU
3ajjauaMH, CJIEeIUTh 32 BBINOJIHEHUEM IJIaHa IeHCTBUH, aleKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ] B JESITEIbHOCTb IPYIIIbI; BEICTPAUBATh
KOMMYHHKATUBHOE B3aMMOJICHCTBUE, YIUTHIBASI MHEHUE OKPYIKAIOIIHX.

8 kaacc
HUCIIOJIB30BATh ITIOHATHUA. MaACCa H pa3M€pBI MOJ'IeKy.]'I, TCINJIOBOC ABHUXCHHEC aTOMOB U MOJ'IeKy.]'I, anCFaTHI)Ie 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
AIIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
—pasnuyarh SBIEHUS (TEIUIOBOE pacIIMpEeHHe/C)KaTHe, TeIUlonepenava, TeIIOBOE PaBHOBECHE, CMAayMBaHUE, KAMWULSIPHBIC SBICHUS,
UCTapeHne, KOHJCHCAIWs, TUTABJICHWE, KpHCTAUIH3amms (OTBEp/EBaHWE), KUIIEHHUE, Terrlonepenadya (TerIonpOBOIHOCTh, KOHBEKIIHS,
U3ITyYeHUE); SJICKTpU3aIMsl TeJ, B3aUMOJCHCTBUE 3apsAI0B, NEHCTBUS DIEKTPHUUYECKOrO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOICHCTBHE
MAarHuToB, HeﬁCTBHe MAardmTHOT O ITIOJIA Ha HpOBOI[HI/IK C TOKOM, BHGKTpOMaFHHTHaﬂ I/IHI[YKHI/I?[) I10 OIIMCAHUIO UX XapaKTeprlx CBOI\/JICTB n
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3NUecKoe 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, MHEs, CHEera; dJEKTPUYECKHE SIBICHUS B aTMoc(epe, dJIEKTPHUECTBO JKUBBIX OPraHU3MOB;
MarHuTHOE Tojie 3eMid, Jpeld TOIICOB, pOJIb MAarHUTHOTO TOJS U JKH3HH Ha 3emile, TOJSIPHOE CHUSHHE, TPU STOM IEPEBOJIUTH
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/ICIbHAS TeINIOEMKOCTh BEIIECTBA, YSIbHAS TEILIOTA IUIABJICHHSI, YCIbHAS TEIIOTa apooOpa3oBaHus, Y IeIbHAS
TEIUIOTa CTOPAHUS TOTUIMBA, KO3(PPUIIMEHT MOJIE3HOTO JEHCTBHS TETIOBOW MAIIMHbBI, OTHOCUTEIbHAS BIXKHOCTh BO3/IyXa, DIEKTPUIECKHIA



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-KHUHETHYECKON
TEOPHH CTPOCHHUS BEIIECTBA, NPUHIUI CYNEPHO3ULUH IMOJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHMs 3apsna, 3akoH Oma s
ydacTka Len, 3akoH Jlxoyns—oJleHna, 3aKoH COXpaHEHUs! SHEPTUHU; PU ITOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMChIBAThH
€ro MaTeMaTU4YEeCKOE BHIPAKCHHE;

—O0OBACHATH (PU3UUECKUE TMPOILECCHl U CBOMCTBA TEJ, B TOM YUCIIEC U B KOHTEKCTE CUTyallMi MPAaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISBIIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSACHEHHE M3 1—2 JIOrMYECKUX LIaroB ¢ ONOpoi Ha 1—2 M3yueHHBIX CBOMCTBA
bu3nUecKux ABICHUH, GPU3NIECKUX 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
HOBEPXHOCTH; CKOPOCTh UCIIAPEHMSI BOJBI OT TEMIIEPaTyphl )KUAKOCTH U IUIOLAU €€ MOBEPXHOCTH; SJICKTPU3aLUs TeJl U B3auMo/JieiicTBre
AIIEKTPUUYECKUX 3aps/I0B; B3aMMOJICHCTBHE IMOCTOSHHBIX MAarHUTOB, BH3YaJIM3alldsl MAaIHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB; JEHCTBUS
MarHUTHOT'O MOJISi Ha MPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUraTeN sl HOCTOSHHOTO TOKa): (hOpMYIMPOBAThH
IIpOBEPsIEMbIE TIPEATIONIOKEHHS, COOMpPATh YCTAaHOBKY W3 TPEJIOKEHHOTO O00OpYyIOBAHMS; ONHMCHIBATH XOJ ONBITA U (POPMYIHPOBATH
BBIBOJIbI;

—BBITNOJHATh NPSAMbIE U3MEPEHUS TEMIIEpaTypbl, OTHOCHTEIbHON BIa)KHOCTU BO3[yXa, CHJbl TOKA, HANPSKEHUS C HCIOJIb30BAaHUEM
AQHAJIOTOBBIX MPUOOPOB M JAaTUMKOB (PU3MUECKUX BEIWYHMH; CpPaBHUBATh PE3yJIbTaThl MU3MEPEHHH C y4ETOM 3a/laHHOM aOCONOTHON
HOTPEIIHOCTH;

—IIPOBOJIUTh UCCIIEJOBAHUE 3aBUCUMOCTH OJTHON (PU3MUECKON BEIMUUHBI OT JIPYTrOH ¢ UCIOIB30BaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTh
COIIPOTHUBIIEHUS TPOBOJIHUKA OT €T0 JUTMHBI, TJIOLIA/IU MONEPEYHOr0 CEYEHUs U YIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOAHUKA; CHUJIIbI
TOKa, MIYIIEro 4Yepe3 MPOBOJHUK, OT HANPSHKEHUs HA TMPOBOIHUKE; MCCIEIOBAHUE IOCIEAOBATEIFHOTO M MapaJUIeTbHOTO COeTMHEHUN
IIPOBOJIHUKOB): IJITAHUPOBATh UCCIIEOBAaHNE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUsI, CIIEAYS MPEI0KEHHOMY TUTaHy, PUKCHPOBATh
pe3yJIbTATHI MOTYYSHHOH 3aBHCUMOCTH B BHJIE TAOJIHII M TPa(hUKOB, JIEJIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

—TIPOBOJIUTH KOCBEHHBIE M3MEPEHHS (GU3NIECKUX BEIHUUH (yIeIbHAs TEIUIOEMKOCTh BEIECTBA, CONPOTHBIICHHE TPOBOJHHUKA, padoTa 1
MOITHOCTb 3JIEKTPHUUECKOT0 TOKA): IUIAHUPOBATh H3MEpPEHHs, COOMpaTh SKCIEPUMEHTAJIbHYIO YCTaHOBKY, CIeAysd NpeI0KeHHON
WHCTPYKIINH, H BEIYUCIIATH 3HAUCHHUE BETMUNHBI;

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

—XapaKTepU30BaTh MPHUHIUIBI IEHCTBUS M3yYSHHBIX NMPUOOPOB W TEXHUYECKHX YCTPOWCTB C OMOPOW HAa WX ONMUCAHHA (B TOM UHCIIE:
cucreMa OTOIUIGHHS JOMOB, TUIPOMETp, NapoBas TypOWHA, aMmIepMerp, BOJBTMETP, CYETUMK DJIEKTPUUYECKOH OSHEpruu,



AIIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTeIbHBIE SJCKTPONPUOOPHI (IIPUMEPHI), AIEKTPUUYECKHE IMPEIOXPAHUTENH; JIEKTPOMAarHur,
9JIEKTPOJBUTATENIb IOCTOSHHOTO TOKA), HCHOJb3ys 3HAHUS O CBOMCTBaX (U3MYECKUX SBJICHMH U HEOOXOoAuMble (U3HUYECKHE
3aKOHOMEPHOCTH;
—pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIE NPUOOPHI IO CXEMaM U CXEMaTHUYHBIM PUCYHKaM (KHMJIKOCTHBIN
TEPMOMETpP, TEPMOC, ICUXPOMETP, TIMIPOMETP, ABUraTellb BHYTPEHHErO CrOpaHMsl, 3JEKTPOCKOI, PEOCTaT); COCTaBISATh CXEMbl
AIIEKTPUYECKUX LIETIEH C MOCIIEI0BAaTENbHBIM U NAapauIEIbHBIM COEAMHEHUEM 3JIEMEHTOB, pa3juyas YCJIOBHblE 0003HAUYEHHUS 3JIEMEHTOB
JIEKTPUUECKUX LETeH;
—IIPUBOJUTH IPUMEPBI/HAXOAUTh HH(DOPMALIMIO O TPUMEPAX MIPAKTUUYECKOTO MCII0JIb30BaHMs (PU3NYECKUX 3HAHUHN B IOBCEHEBHOM KU3HU
i obecrieueHust 0€30MaCHOCTH MpU OOPALIEHUU ¢ MPUOOPaMU M TEXHHYECKHUMH YCTPOWCTBAMH, COXPAaHEHHS 370POBBS U COOIIOICHHUS
HOPM 3KOJIOTHYECKOTI'0 MIOBE/IEHUS B OKpYXKarollel cpere;
—OCYIIECTBIIATh MMOUCK MH(pOpMAMK (U3HMUECKOrO CoAep)KkaHus B ceTu VIHTepHeT, Ha OCHOBE UMEIOIIMXCS 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 APYTIYIO;
—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;
—IIpU BBIITIOJHCHUH y‘-Ie6HI)IX IIPOCKTOB U I/ICCJICIIOBaHI/Iﬁ (1)I/I3I/I‘~ICCKI/IX IMpouecCoOB pacCrnpeacisiTb 00513aHHOCTH B T'pynii€ B COOTBETCTBUU C
IIOCTABJICHHBIMHU 3aa4aMU, CJICAUTH 3a BBIIIOJIHCHHUEM IIJIaHa I[CflCTBI/IfI N KOPPCKTHUPOBATHL €0, aACKBATHO OLUCHNBATH CcOOCTBEHHDIH 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 MOIJOLeHNs; anbda-, 0eTa- u
raMmma-u3JIyudCHuA, U30TOIIbI, AACpHAsA DHCPIrCTHUKA,
paznuuath SBIEHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE IBWIKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE BHXCHHE,
cBOOO/THOE Ma/IEHUE TeJl, PABHOMEPHOE IBUYKEHHE 10 OKPY>KHOCTH, B3aUMO/IEHCTBHE 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,
3eMJIETPSICEHUE, CEHCMHYECKUE BOJHBI, IIyHAMH, X0, IIBETa Tell, ONTHYECKHE SBICHUS B MPUPOJE, OMOIOTHYECKOe IEHCTBHE BUIMMOTO,
yIbTPauoIETOBOIO U PEHTTEHOBCKOTO M3ITyUYEHUH; €CTECTBEHHbIN PalnOaKTUBHBIN (POH, KOCMUYECKHE JIy4H, PaIMOaKTUBHOE U3TyUeHHUE



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 (PU3UUECKUE SBIICHUS, UCIIONB3YS (DU3HUECKHUEe BETUYUHBI (CpEIHSSl 1 MTHOBEHHAs CKO-POCTbh Tela
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 SIBICHUS U MPOIIECCHI, 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 M3yuYEHHBIX CBONCTBA
buznyecKux SBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemaTte pacuéTHbIC 3aa4u (OMHUPAIOLIUECS Ha CUCTEMY U3 2— 3 ypaBHEHUI ), HCTIONb3Ysl 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIONINE (PU3NUYECKHE
BEJIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3aJa4yM 3alUChIBAaTh KPATKOE YCIIOBUE, BBISBISATH HEAOCTAIOIINE WJIM W30BITOUHBIC JTaHHBIE,
BBIOUpATh 3aKOHBI U (OPMYIIbI, HEOOXOUMBIE JIJIsl PEIICHUS, TPOBOIUTH PACUETHI U OLIEHUBATH PEATHMCTUYHOCTh MOJTYYEHHOTO 3HAUCHUS
(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, Pa3lioKeHHEe 0€I0ro CBeTa B CIIEKTP; U3YUEHHE CBOMCTB M300paKeHUs B TUIOCKOM 3e€pKajie U CBOMCTB U300paKeHUS
npeaMeTa B coOuparoliel TuH3e; Habt0IeHUE CIUTONIHBIX U JIMHEWYAThIX CIIEKTPOB M3TYyUEHHUS ): CAMOCTOSITEIbHO 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 PE3YJIbTATHI MOTYYSCHHON 3aBUCHUMOCTH (DU3MUECKUX BEIMYHUH C YUETOM 3aJaHHOU
MOTPEITHOCTH U3MEPEHUH B BUIE TAOJIUII U TPaUKOB, JACNIaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIICIOBAHNS,



—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 NEepUOJ KOJICOAHMH MaTEeMAaTUYECKOIo U NPYKMHHOIO MAasTHUKOB, ONTHYECKas CUia COOMpAroIlel JIMH3bI, paAHOaKTHBHBIN (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,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOMCTBAaX (PU3MYECKUX SBJICHUN M HEOOXOaUMble (U3NUECKHE
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 3KOJIOTHYECKOT0 IIOBEICHHSI B OKPYKAIOILEH CPEE;

—OCYIIECTBIIATh MOUCK WH(pOopMaMK (HU3NIECKOTO COAepkKaHus B ceTH VIHTEpHET, caMOCTOATENbHO (hOpMyIMpysi TTOMCKOBBIN 3a-TIpoc,
HaXOJUTh IyTH OINPEIEJIEHUs IOCTOBEPHOCTH MOJIy4eHHON MH(OPMAIIMK Ha OCHOBE UMEIOLUXCS 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



TeMaTHyeckoe IVIAHMPOBaAHUE

7 KJIACC
Ne JaeKkTpoHHbIe (HU(POBHIE)
n/n Tema pasaena KoauvecTBo yacoB o0pa3oBaTebHbIE PECYPChI
Pa3znen 1. ®u3uka u e€ posib B IO3HAHUM OKPYKAIOLIEr0 MHPA 6 https://sberclass.ru/
https://apkpro.ru/
11 Dusnka - HayKa O IIPUPOJE 2 https://www.mgpu.ru/
1.2 OuU3NYECKUE BEITHINHBI 2 https://physicon.ru/eor-list/
1.3 EcTecTBeHHOHAYYHBII METO/I IIO3HAHUS 2 https://instrao.ru/
Pa3zneun 2. llepBonavaibHblie CBeeHHsI 0 CTPOEHHH BeleCTBA 5 http://examen-media.ru/
2.1 CrpoeHue BemiecTBa 1
2.2 JIBr>KeHre U B3aMMO/ICUCTBHUE YaCTHUII BEIIECTBA 2
2.3 ArperaTHbIe COCTOSIHUS BEIIeCTBa 2
Pasnen 3. [IBuskenne u B3auMoaeicTBHE TeJl 21
3.1 MexXaHU4eCKoe JBHKEHUE 3
3.2 WNuepuus, Macca, IIIOTHOCTh 4
3.3 Cuna. Buasl cun 14
Paznen 4. lapiaenne TBEPABIX TeJl, :)KUIAKOCTEN 1 ra3oB 21
41 Jasnenue. llepenaya naBineHust TBEpAbIMU TEIAMHU, )KUIKOCTIMU U 3
razamu
4.2 JlaBneHue XUIKOCTH 5
4.3 AT™ocdepHOe naBieHune 6
4.4 JleiicTBHE KUAKOCTU U Ta3a Ha IOTPYKEHHOE B HUX TEJIO 7
Pa3znen 5. Pagora u momHocTh. JHEPrus 12
5.1 PaboTa 1 MmomHOCTH 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
HToro 68
8 KJIACC
DJIeKTPpOHHBIE (U pPOBLIE
Ne i/ Tema pa3gena P (mucpp )
KoJsun4yecTBo 4acoB o0pa3oBaTe/ibHbIE PeCypchbl
Paznen 1. TensioBble ABJIEHUS 28 https://sberclass.ru/
https://apkpro.ru/
1.1 CtpocHue U CBOICTBA BEIECTBA 7 https://www.mgpu.ru/
1.2 TemoBbIE MPOIECCHI 21 https://physicon.ru/eor-list/
https://instrao.ru/
Pazneun 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS 37 )
http://examen-media.ru/
2.1 DneKTpuuecKue 3apsabl. 3apsHKeHHBIE Tela U UX B3aUMOJICHCTBHE 7
2.2 [TocTOSIHHBIN 1EKTPUYECKUI TOK 20
2.3 Mar»uTHEIE IBICHUS 6
2.4 DneKTpoMarHuTHasi MHIAYKIUs 4
Paznen 3. [loBTOopuTeibH0-00001aI01IIHIT MOYIb 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.(w/ .
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
Pasnen 5. KBanToBbIe ABJICHUA 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/

[IpoBepsiemble TpeAMETHBIE PE3YIIBTATHI OCBOCHUS
OCHOBHOM 00pa30BaTeILHON MPOrpaMMbl OCHOBHOT'O OOIIIETO
obpa3zoBanus (7 Kiace)

Kon [IpoBepsieMbie TpeIMETHBIE PE3yJIbTAThl OCBOCHUSI OCHOBHON 00pa30BaTeIbHOM IMTPOrpaMMbl OCHOBHOTO 00IIIero o0pa3oBaHUs
MIPOBEPSIEMOTO
pe3yibTaTa

1.1 WCIIOJIb30BaTh U3YUYEHHBIE TOHATHS

1.2 pasnuyaTh SBJICHUS MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3UYECKOE SBICHUE

1.3 pacrno3HaBaTh MPOSBICHUE H3YUYCHHBIX (DU3MUSCKUX SBICHUHN B OKPYKAIOIIEM MUpE, B TOM YHcIe (PU3UYECKHE SIBIICHUS B TIPUPO/IE,
[P STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7]a4y B Y4EOHYI0, BBIICISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SBICHUIMA

1.4 ONKCHIBATh M3yUEHHBIC CBOWCTBA Tel M (DU3MUECKHE SBICHUS, WCIONB3Yys (U3MYECKUE BEIWYUHBI, NPU OMUCAHUH IPABHIBHO
TPAKTOBATh (PUINUYCCKUI CMBICI HCIIOIb3yEMbIX BEIMUWH, UX 0003HAUCHUS U SAMHHIIB (DU3UYECKUX BEIMYNH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO0 (PU3UYECKYIO BEIMUMHY C IPYTUMU BEJIMUYMHAMU, CTPOUTH TpadUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKHIX
BEJIIMYNH

1.5 XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUECKHE SIBICHUS U MPOIECCHI, UCTOIb3Ys U3yUYEeHHBIE 3aKOHBI, MPU 3TOM JaBaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE

1.6 OO0BSACHATH (PU3NYECKHUE SABIICHUS, MPOIIECCHl U CBOMCTBA TeJl, B TOM YUCJE U B KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBIATh MIPUUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH O0BsICHEHUE U3 | - 2 JIOTHYECKUX IIaroB ¢ Ornopoii Ha 1 - 2 u3y4eHHBIX
CBOICTBa (pU3MYECKUX SIBICHUH, PU3NIECKIX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7 peliaTe pacueTHbIe 3a1a4u B 1 - 2 JelicTBUSA, UCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (PU3MUYECKUE BEIUYMHBI: HA OCHOBE

aHaJIM3a YCJIOBUS 33J]a4M 3alKCHIBATh KPATKOE yCIIOBUE, MOACTABIATh (PM3MUECKUE BEIMUYUHBI B (DOPMYJIIBI U TIPOBOAUTH PACUETHI,
HaxOJIUTh CIPABOYHBIC JaHHBIC, HEOOXOAMMBIC IJIsi PEIICHHS 3a/lad, OICHUBATh PEATHMCTHYHOCTh TOJYYEHHON (HU3HUECKOU
BEJIMYUHBI




1.8

pacmo3HaBath MpPoOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIX (DPU3HUYECKUX METOJOB, B OMUCAHUU HUCCIICOBAHUS BBIICIATH
MpOBEpSIEMOE MPENONIOKEeHNEe (TUIIOTE3Y), pa3inyaTh U UHTEPIPETUPOBATh MOJYUYCHHBIN pe3ynbTaT, HAXOJUTh OLIMOKH B XOJ€
OTIBITA, JIEJIATh BBIBOJIBI IO €r0 pe3yjibTaTaM

1.9 MPOBOAMTH OIBITHl MO HAOMIOACHUIO (DU3MYECKUX SIBICHUN WM (PU3NYSCKUX CBOWCTB Tel: (HOPMYIHpPOBATH MPOBEPSICMbIC
NPEIIOI0KEHUs, COOUPATh YCTAaHOBKY M3 MPEAJI0KESHHOTO0 000pyI0BaHHUS, 3aIICHIBATh XOJ OTbITa U ()OPMYITHUPOBATH BHIBOIBI

1.10 BBIMOJIHATH MPSIMBIC K3MEPEHHSI C UCTIOJIb30BAaHUEM aHAJIOTOBBIX U IU(POBBIX TPUOOPOB, 3AIMKUCHIBATH ITOKa3aHKsI IPUOOPOB C YIETOM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11 NPOBOJIUTh HCCIICJIOBAaHHE 3aBUCHMOCTH OJHON (DM3MYECKON BEIMYUHBI OT APYrod C HCIOJIb30BAHHEM IPSMBIX W3MEPEHUH,
y4acTBOBATh B IUIAHUPOBAHWU y4EOHOTO HMCCIIEIOBAHUS, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHHS, CIEAYS MPEII0KEHHOMY
iany, (UKCHPOBaTh Pe3yJIbTAThI MOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKMX BEIMYUH B BHJC NPEIOKEHHBIX TAOJHUI] U TPapHUKOB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM HUCCIICIOBAHUS

1.12 MPOBOANTH KOCBEHHBIE M3MepeHUs (U3NYECKUX BEIUYMH, CIEAYys MPEATOKEHHOW WHCTPYKIHW: TPHU BBIOJTHEHUH H3MEpPEHUN
coOMpaTh IKCIIEPUMEHTAITLHYIO YCTAHOBKY W BBIYHCIISATH 3HAYCHNUE UCKOMOW BEITHYHHBI

1.13 coOJI0/1aTh MpaBUJia TEXHUKUA 0€30MaCHOCTH IpU padboTe ¢ 1abopaTopHBIM 000pyI0BaHUEM

1.14 YKa3bIBaTh MPUHITUITBI ICHCTBHUS MPUOOPOB U TEXHHUYECKUX YCTPOUCTB, XapaKTEPHU30BATh MPUHITUIIBI ICHCTBUS H3yUYECHHBIX PHOOPOB

N TCXHHYCCKHX YCTpOﬁCTB C IMOMOMIbIO UX OIMUCAaHUA, UCIIOJIb3Yys 3HAHUA O CBOMCTBaxX (1)I/I3I/I‘-ICCKI/IX SIBIICHUN U HCO6XOIII/IMBIG
q)HSI/I‘IeCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTH




1.15

NPUBOAUTH MIPUMEPHI (HAXOAUTh WH(OPMAIIHIO O MPUMEPax) MPAKTUUYECKOTO MCIOIb30BaHMUs (PU3NUECKUX 3HAHHUN B IMOBCETHEBHOMN
KHU3HU JJ1s oOecriedeHusi 0€30MacHOCTH IpU 0OpalleHuu ¢ mpuOopaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPaHEHUs 3/I0pPOBbs U
cOOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKpPY KaloIlIEel cpene

1.16

OCYIIECTBIISATH OTOOP MCTOYHHKOB MH(OpMaNuU B ceTd MHTEpHET B COOTBETCTBHUHU C 33JaHHBIM IMOMCKOBBIM 3aIPOCOM, Ha OCHOBE
UMCIOIINXCS 3HAHHUH U ITyTeM CPAaBHEHHS PA3JIMYHBIX HCTOYHHKOB BBIIEIATH HH(POPMAIUIO, KOTOPAs SBJISETCS IPOTUBOPESYHBOM HITH
MOJKET OBITh HEIOCTOBEPHOU

1.17

UCIOJIb30BaTh IMPH BBINOJHEHUM YYEOHBIX 33JaHUN HAyYHO-HOIMYJISAPHYIO JHUTEpaTypy (U3NYECKOIO COJEp)KaHMs, CIIPABOYHbIE
MaTepHalbl, pecypchl ceTd VMHTepHeT, BIaneTh MpHeMaMH KOHCIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHus MHPOPMAIIUU U3 OJIHOU
3HAKOBOU CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIE COOOIIEHHS Ha OCHOBE 2 - 3 MCTOYHWUKOB MH(MOpMAIH (HU3NIECKOTO
COJIepKaHus, B TOM YHCJIe IyOJUYHO JIeN1aTh KPpaTKUe COOOLIEHHS O Pe3ysbTaTaxX MIPOEKTOB WM YyYeOHbBIX UCCIIEAOBAHUM, IPU 3TOM
IPaMOTHO MCIOJIb30BATh H3yUYCHHBIH MOHATUHHBIN anmapaT Kypca (PU3HKH, COMPOBOXKAATH BBICTYIUICHUE TIPE3CHTAIEH

1.19

IIpU BBIIIOJIHCHUHN y‘le6HLIX IIPOCKTOB U HCCIIeT0BaHUM pacnpeaciaTb 00SI3aHHOCTH B rpyniie B COOTBETCTBUHU C IMOCTABJICHHBIMU
3agadaMH, CJICIWUTH 3a BBIIIOJHCHUCM IIJIaHa I[eﬁCTBHfI, aJICKBAaTHO OIICHHWBATH COOCTBEHHBIN BKJIaZd B JCATCIBbHOCTH TPYIIIBL,
BBICTPAaNBATb KOMMYHHUKAaTUBHOC B3aHMOﬂeﬁCTBHe, YUUTBIBasA MHCHHUC OKPYIKAIOIIUX

ITpoBepsiemble 51eMEHTHI coepkanus (7 Kiacc)

Kon
paznena

9JICMCHTA

Kon [IpoBepsiembie 27IEMEHTHI COAEPIKAHMS

1

OU3UKA 1 EE POJIb B ITOBHAHNHN OKPYXXAIOILIEI'O MUPA

1.1 ®duzuka - HayKa O HNpPUPOAC. SBnenus Ipupoabl. dusznueckue SBICHU: MCXAaHUYCCKUEC, TCIIJIOBBIC, 3JICKTPHUYCCKUC,
MAarHuTHBIC, CBETOBEBIC, 3BYKOBBIC




1.2

Ouznyeckue BeNWYUHBL M3mepenue ¢usndeckux BenuunH. Dusmdeckue mupubopsl. [lorpemHocTs u3MepeHUi.
MexnayHapoaHasi cUCTeEMa €IMHHL]

1.3 EcTecTBeHHO-HAy4YHBIH METOJ IO3HAHUS: HAONIOJCHHWE, ITOCTAHOBKA HAyYHOTO BOIPOCA, BBIABM)KCHHE THIIOTE3,
AKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE HAOIIO1aeMOTO SIBJICHUS

1.4 Onucanne PU3NYECKHUX SBJICHUN C TTOMOIIBIO MOIETIeH

15 [IpakTrueckue pabOTHI:

H3smepenue paccTossHUM.

N3mepenue oobema KUAKOCTH U TBEPAOIO Teja.

Onpenenenue pasMepoB MabIX TEl.

N3mepenue TemnepaTypbl IpU IMOMOLIH KHIKOCTHOTO TEPMOMETpA U AaTYMKA TeMIepaTypbl

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

2.1 CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, TOKA3bIBAIOLINE TUCKPETHOE CTPOSHHUE BEIIECTBA
2.2 JIBuxkenue yactuil BeuiecTBa. CBs3b CKOPOCTH ABHKEHHUS YacTHUIl C TeMIiepaTypoid. bpoyHoBckoe nBuxenue, nuddysus
2.3 B3auMoeiicTBre 4acTHI] BEIIECTBA: MPUTHKEHUE U OTTAIKMBAHUE
24 ArperaTHble COCTOSIHHS BEIIIECTBA: CTPOCHUE Ta30B, )KHUIKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX ) Tell. B3anMOCBA3b MEX Ty
CBOICTBaMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSIX U KX aTOMHO-MOJIEKYJISIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
2.6 [TpakTyeckue paboOTHI:
OrneHka 1MaMeTpa aToMa METOJIOM PSIIOB (C UCTONIb30BaHueM (ororpaduii).
OnbITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OMNBITHI IO OOHAPYKCHHFO TSHCTBHUS CHUIJI MOJICKYJISIPHOTO TIPUTSKCHUS
JOBWXEHUE 1 B3AUMOJAENCTBUE TEJI
3.1 MexaHndeckoe TBHKCeHIE. PABHOMEpHOE i HEPaBHOMEPHOE JIBUKCHHE
3.2 CkopocTtb. CpeHsIsi CKOPOCTh IIPH HEPABHOMEPHOM JBMKCHHUH. Pacder myTH U BpeMEHH JIBUKCHHS
3.3 SIBieHue nHEPIMH. 3aKOH HHEPITUH. B3anMoielicTBre Tl Kak IpUYUHA H3MEHEHHUS CKOPOCTH JIBHXKEHHS Tell. Macca Kak

MEpa MHCPTHOCTHU TCJia




3.4

IInoTHOCTH BCIICCTBA. CBS3b INIOTHOCTH C KOJIMYCCTBOM MOJICKYJI B €CAUMHUIIC o0BeMa BCIICCTBA

3.5 Cuna xak xapakTepUCTHKa B3aUMO/IEHCTBUS TEIN

3.6 Cuna ynpyrocty 1 3akoH ['yka. MI3mepeHue Cuilbl ¢ IOMOIIBIO IUHAMOMETPA

3.7 SBneHue TAroTeHus U cuia tshkectd. Cuila TsKecTu Ha Jpyrux maHetax. Bec tena. HeBecomocts

3.8 Cuna tpenus. TpeHue cKoIbKeHUs U TpeHue 1okos. TpeHue B Ipupoae U TEXHUKE

3.9 Ciio’)keHue CuJl, HallpaBJICHHBIX 10 OJHOM MpsiMOil. PaBHOIEMCTBYIOIIAs CUJT

3.10 [TpakTrueckue pabOTHI
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JABMKEHMSI (IIapHKa B >KMJIKOCTH, MOJENIH 3JIEKTPUUYECKOIO aBTOMOOWIIS U Tak
nanee).
Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WK IapuKa 10 HAKIIOHHON IJIOCKOCTH.
OnpeneneHue IWIOTHOCTU TBEPAOIO Tea.
OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD PAaCTsKeHUs (JeopMaliin) Npy>KUHbI OT IPUI0KEHHON CHIIBIL.
OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHMs CKOJIBbKEHHsI OT Beca Tejla M XapaKTepa COIPHUKACAIOLIMXCS
MMOBEPXHOCTEN

3.11 ®uznyeckue SBIECHUS B MPUPOJIE: NMPUMEPHI IBUKEHHS C Pa3IMYHBIMM CKOPOCTSIMH B JKMBOM M HEXUBOH HpHUpOJE,
JIENCTBUE CUJIBI TPEHUS B IPUPOJE U TEXHUKE

3.12 TexHuuyeckue ycTpoicTBa: AMHAMOMETD, OIIIUITHUKA

JIABJIEHUE TBEPJIbIX TEJI, )KUJJKOCTEN 1 TA30B

4.1 JaBnenue tBeproro tena. CnocoObl yMEHBIICHUS U YBEIUUEHUS JaBJICHUS

4.2 JaBnenue ra3a. 3aBUCUMOCTb JIABJICHHS Ta3a OT 00beMa, TeMITepaTyphl

4.3 Ilepenaua naBiieHUsI TBEPIBIMU TEIIAMH, )KUAKOCTAMH U razamu. 3akoH [lackans. [THeBMaTn4eckre MalmHbl

4.4 3aBUCMMOCTh  JABJCHUS OKUJAKOCTH OT Tiyomnsl. [wmapocratmueckuit mapagokc. CooOmaromuyecs COCYIbl.
I'mapaBnuueckre MexaHU3MBbI

45 AtMocdepa 3emnn u armochepHoe maBieHue. [IpUYWHBI CyIIECTBOBAaHUS BO3AYIIHOW oOomouku 3emun. OmbIT
Toppudennu. 3aBUCUMOCTh aTMOC(EPHOTO JIABJICHUS OT BBICOTHI HaJl YPOBHEM MOPS

4.6 N3mepenue atmocdeproro gasienus. [Ipubops! 11 u3mepeHus atMochepHOro TaBIeHHS




4.7

JelicTBHE )KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TeJl0. BeITaikuBaromas (apxuMe10Ba) cuia. 3akoH Apxumesa

4.8

[ImaBanue ten. BoznyxornaBaHue

4.9

[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00beMa MOrPY>KEHHOH B )KUAKOCTb YaCTH TeJa.

OnpeneneHne BHITAIKUBAIOIIECH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, IOTPY’KEHHOE B KHUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CUIIBI, IEHCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT MAacChl TeJja.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIbI, JAEHCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT oObeMma
IIOTPY>KEHHOM B JKUJIKOCTb YaCTH Te€JIa U OT INIOTHOCTH KUJIKOCTH.

KoHcTpyupoBaHue apeomMeTpa WM KOHCTPYMPOBAHUE JIOAKHU U ONPEIEIICHUE €€ IPY30I10AbEMHOCTU

4.10

dusznyeckue ABICHUS B IpUupoAc: BIUAHHUC aTMOC(bepHOFO JaBJICHHUA Ha JKUBOH OpraHuv3Mm, IJIaBaHHuC pH6

411

TexHuyeckue yCTpPOWCTBA: COOOILAIOLIUECS COCYMABbI, YCTPOHCTBO BOJOIPOBOJA, THAPABIMYECKHH IMpPEcc, MaHOMETP,
OGapoMeTp, BRICOTOMED, MOPIIIHEBOM HACOC, apEOMETP

PABOTA, MOITHOCTD, DHEPT U

5.1 Mexannueckast pabora

5.2 MexaHnueckasi MOIITHOCTb

5.3 [TpocTble MeXaHU3MBI: pblyar, 0JIOK, HAKJIOHHAs MII0CKOCTh. [IpaBuio paBHOBecHs pbluara

5.4 [TpuMeHeHHe paBUiIa paBHOBECHS pbluara K 0JIOKY

5.5 "3onoToe npaBuio" mexanuku. KoappunueHnt noneznoro neiicteus Mmexanu3MoB. IIpocTbie MexaHU3MBbI B OBITY M TEXHUKE
5.6 [TorennuanbHas SHEPTUU Teja, MOJHATOro HaJl 3emiei

5.7 Kunerndeckas sHeprus

5.8 [TonHast MexaHnveckas sHeprus. 3aKOH U3MEHEHHsI U COXpAaHEHUS MEXaHUUECKOW YHEPTUn

5.9 [IpakTuyeckue paboOTHI:

Omnpenenenne padOTHI CHIIBI TPEHUS TTPH PABHOMEPHOM JIBIXKCHHUH TeJla 10 TOPU30HTAIBHON MTOBEPXHOCTH.
HccnenoBanue ycinoBuii paBHOBECHS pblyara.

N3mepenne KII/] HakTOHHOM IITOCKOCTH.

N3yuenne 3akoHa COXpaHEHHsI MEXaHUYECKON SHEPTUU




5.10 ®du3nyecKue ABICHUS B IPUPOJIE: PbIYAr B TEJIEC YEIIOBEKA

511 TexHUYEeCKUe YCTPONCTBA: phIUar, MOJBWKHBIA U HEMOABIKHBIN OJIOKH, HAKIOHHAS TIOCKOCTb, TIPOCTHIE MEXaHU3MEI B
OBITY

[TpoBepsieMbie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTesbHOU MporpamMmsl (8 Kiacc)

Kon [IpoBepsiembIe MpeMETHBIC Pe3yIbTaThl OCBOSHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMS
MIPOBEPSIEMO
ro
pe3yabTaTta

11 HUCIIOJIL30BaTh MOHIATHS

1.2 pa3nuyaTh SBICHUS 110 OMMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB, ICMOHCTPHUPYIOIINX JTaHHOE (PH3UIECKOE SBICHHEC

1.3 pacro3HaBaTh MPOSIBIICHUE H3yUYCHHBIX PU3NICCKUX SBICHUHN B OKPYKAIOIIEM MUPE, B TOM YHCIIe PU3NICCKUE SIBIICHUS B TIPUPOJIE, IPU
ATOM MEPEBOIUTD MPAKTUUYECKYIO 3a7a4y B y4eOHYI0, BBIJCISITh CYIIIECTBEHHBIC CBOMCTBA (TPU3HAKHN ) (PU3HUECKHUX SBJICHHM

1.4 OIHCHIBATh U3YYCHHBIE CBOMCTBA Te U PU3NYECKHE SIBICHHS, HCTIONB3Ys (PM3MUECKUE BETUYHHBI, TPU OMUCAHUH IPABHILHO TPAKTOBAThH
(bUBUYECKUN CMBICT MCIOJB3YEeMbIX BEJIIMYWH, 0003HAYCHUSI M €IUHUIBI (DU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOIIHE
JTaHHYI0 (PU3MYECKYI0 BETHYHUHY C IPYTUMH BETUYMHAMHU, CTPOUTH IPaQUKU N3yUYEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH

15 XapaKkTepu30BaTh CBOWMCTBA Tel, (PU3MYECKHE SBICHUS W TPOIECCHI, HCIOIb3Ys M3yUEHHBIE 3aKOHBI, MPU ITOM JaBaTh CIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MAaTEMATUYECKOE BHIPAKEHHE

1.6 OOBSACHATH (PU3UYECKUE MPOIIECCHl M CBOWMCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE CHUTyallui MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBIIATh TPUYMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 | - 2 JIOTHYECKUX IAroB ¢ MOMOIIBI0 1 - 2 U3y4EeHHBIX CBOMCTBA
(bu3MUYeCKUX SIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7 peliaTh pacyeTHbIE 3a/1a4u B 2 - 3 IeWCTBUS, UCTIONB3YS 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PU3NYECKUE BETUYMHBI: HA OCHOBE aHAIH3a
YCJIOBHS 3aJ]a4M 3alUChIBATh KPATKOE YCIOBHUE, BBISBIIATh HEAOCTATOK JAHHBIX JJIS PEIICHHS 3a7a4d, BEIOMPATH 3aKOHBI U (DOPMYJIBI,
HEOOXOUMBIC Ui €€ PEUICHUs, MPOBOJUTH PAacdyeThl U CPaBHUBAThH MOJYYCHHOE 3Ha4YeHHE (DU3MUECKON BEIMYUHBI C U3BECTHBIMU
JTAHHBIMU

1.8 pacrno3HaBaTh MPoOJIEMbI, KOTOPHIE MOYKHO PEITUTh MPY TTOMOITH (PU3NYECKUX METOJIOB, HCTIONB3YS OIMMMCAHUE NCCIIEA0OBAHMS, BBIIEIATh




MMPpOBEPACMOC NMPCAITOJIOKCHUC, OLICHUBATH NPABUJIBHOCTD MOPAJAKA IMIPOBCACHUA UCCIICA0BAHUA, NCTIATh BBIBO/IbL

1.9

MPOBOJMTH OMBITBI 1O HAOMIOACHUIO (DU3MUECKUX SIBICHUH WM (DU3MYECKHX CBOHCTB Tel: (OpPMYIHpOBaTH MPOBEPSEMBIC
MIPEINOJIOKEHUSI, COOMPaTh YCTAHOBKY U3 MPEII0KEHHOT0 000pyA0BaHUS, OIUCHIBATH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBITIONTHSATH TPSIMBIE H3MEPEHUS C UCIIOIH30BAaHMEM aHATIOTOBBIX MPUOOPOB U JATYUKOB (PU3UUYECKUX BEITUYHH, CPABHUBATH PE3YJIHTATHI
M3MEpEeHUil C y4eTOM 33/1aHHOM a0COIFOTHOM MOTPEIIHOCTH

1.11

IIPOBOJIUTh HCCIIEZIOBAaHHE 3aBUCUMOCTH OJHOW (PU3UYECKOM BEIMUYMHBI OT APYrol C HCIHOJb30BAHUEM IMPSMBIX H3MEPEHUIL:
IUTAHUPOBATh UCCIIEI0OBAaHUE, COOMPATh YCTAHOBKY M BBIIIOJIHATH U3MEPEHUSI, CIIEAYs PEUI0KEHHOMY TUIaHy, (PUKCUPOBATh PEe3yIbTATHI
IIOJIyYEHHOH 3aBUCHMOCTH B BHJIE TaOJIUL ¥ rpauKOB, JeJIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHUS

1.12

IIpOBOAUTb KOCBCHHBIC H3MCPCHHA (1)I/I3I/I‘IGCKI/IX BCJIIMYMH: IINTAHUPOBATb U3MCPCHUA, CO6I/IpaTB 9KCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAY
HpGl[JIO)KeHHOI\/JI HHCTPYKIUHU, U BEIYUCIIATh 3HAYCHUC BEJIMYHNHBI

1.13

coOIIr0IaTh MpaBHiIa TEXHUKHA OE30MAaCHOCTH MIPU paboTe ¢ J1abopaTOpHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh IPUHIUIIBI AEUCTBUS N3YUEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOMCTB C OOPOM HA MX ONKCAHUS, UCIIONb3Ys 3HAHUS
0 CBOMCTBaX (PM3NYECKHX SIBICHUI U HEOOX0IUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH

1.15

Ppaciio3HaBaThb IPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC HpI/I60pr o CXeMaM U CXCMATHYHBIM PHUCYHKaM, COCTaBJIATH
CXEMbI JJICKTPHUYCCKUX Ierei ¢ MOCJICAOBATCIIbHBIM W MAapPAJUICIIbHBIM COCAMHCHUCM J3JICMCHTOB, pasjindas YCJIOBHBIC 0003HaUYCHUS
QJICMCHTOB JJICKTPUYCCKUX Lemnemn

1.16

MPUBOJUTh MPUMEPHI (HAXOAUTHh MHGOPMAIUIO O MPUMEPAX) MPAKTUUYECKOIO HCIOIb30BaHUS (PU3MUECKUX 3HAHUM B MOBCEIHEBHOU
KHU3HHU JUId obecrieueHust 0€30MacHOCTH MpH OOpallleHuH ¢ MpuOopamMM M TEXHHYECKUMH YCTPOMCTBaMH, COXpPAHEHHUS 370POBbS U
COOJIIO/ICHHSI HOPM 3KOJIOTHYECKOI 0 MOBEACHUS B OKpY Karollei cpesie

1.17

OCYIICCTBIIATH IMOUCK I/IH(l)OpMaIII/II/I (1)I/I3I/I‘I€CKOFO COJZCpIKaHUA B CECTH HHTepHeT, Ha OCHOBC MMCIOIIUXCS 3HAHUH U IMyTEM CpaBHCHUA
JOIMOJIHUTCIIBHBIX KCTOYHHUKOB BBIACIIATH HH(bOpMaHHIO, KOTOpAas ABJIACTCA HpOTI/IBOpe‘H/IBOI\/’I WA MOXET OBbITh HeHOCTOBepHOﬁ

1.18

UCTOJIb30BaTh TPU BBIMOJHEHUM Y4YEOHBIX 33JaHUN HAYyYHO-TIOMYJSIPHYIO JHUTEpaTypy (u3Hueckoro cojep:kaHus, CIpPaBOYHBIC
MaTepuaibl, pecypcbl cetu VHTepHeT; BiajeTh NMpueMaMu KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHHUs HHPOpPMALMU U3 OJTHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3aaBaThb COOCTBEHHBIC THChbMEHHbBIE U KpaTKHUC YCTHBIC COOGI.L[CHI/I}I, 0606]]_[3.}1 I/IH(bOpMaI_[I/IIO N3 HCCKOJIbKHMX NCTOYHUKOB (I)I/ISI/ILICCKOFO
COACPIKAHUSA, B TOM YHUCJIC l'[y6.]'II/I‘-IHO MNPEACTABIIATD PE3YJIbTAaThbl HpOeKTHOﬁ NI PICCHeJIOBaTeJIBCKOfI ACATCIIBHOCTH, ITPU 3TOM I'paMOTHO
HUCIIOJIB30BaTh H3y‘-leHHLII>i MOHATUMHBIN arrapar Kypca (I)I/IBI/IKI/I, COMMPOBOXKAAaTh BBICTYIVICHUC HpCBCHTaHI/Ieﬁ

1.20

IIpH BBITTOJIHCHUH y‘-Ie6HBIX IIPOCKTOB U HCCIIeJOBaHUH (I)I/IBI/I‘-ICCKI/IX MpoLeCCOB pacCpeaciIiaTh 00513aHHOCTH B Tpynarie B COOTBETCTBUU C




IIOCTAaBJICHHBIMU 3aJadaMu, CICAUTH 3a BBIIIOJIHCHUCM IIJIaHa JehcTBuil u KOPPCKTHUPOBATH €T0, AACKBATHO OLICHUBATH COOCTBEHHBII
BKJIaJ B ACATCIBbHOCTDL I'PYIIIBI, BBICTpaBaTb KOMMYHHUKATHBHOC BSaHMOHCﬁCTBHe, IPOABJIAA TOTOBHOCTD pa3p€uiaTh KOH(i)J'H/IKTBI

[TpoBepsiembie AyIeMEHTHI cojiepkanus (8 Kiacc)

Kon Konx snementa [IpoBepsieMble 27IEMEHTBI COAEPIKAHMS
paszaena
6 TEIUJIOBBIE ABJIEHUA
6.1 OCHOBHBIE IIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHUECKOW TEOpUH CTPOEHUs BelecTBa. Macca U pa3mepbl MosieKyl. OIbITHI,

MOATBCPKAAOIMIUEC OCHOBHBIC ITOJIOKCHU A MOJIeKyJISIpHO-KI/IHCTI/I‘-ICCKOI\/JI TCOPHUU

6.2 Mogenu TBep0To, KHUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BemecTBa. Kpucrammyeckue u aMmopdHbIe Tena

6.3 OObsicCHEHHE CBOICTB ra3oB, )KUJKOCTEN U TBEP/BIX TEJI HA OCHOBE MOJIO0KEHUN MOJIEKYJISIPHO-KMHETUYECKOMN Teopun

6.4 CMauuBaHue U KalWUISPHbIE SIBICHUS

6.5 TennoBoe pacHIMPEHHUE U CKATUE

6.6 Temmneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO IBUKEHUS YaCTHUI]

6.7 Buytpennss sneprus. CriocoObl H3MEHEHHs BHYTPEHHEH 3HEPruM: TeIrionepeaada u CoBeplIeHre padoThl

6.8 Bunsl Ternnonepeaayn: TEIUIONPOBOJHOCTb, KOHBEKIIHS, U3TyYEeHUE

6.9 KonngecTBo TemoTsl. Y aenabHas TEMI0EMKOCTh BEIIeCTBa

6.10 TennooOMeH U TemI0BOE paBHOBECHE. Y paBHEHHUE TEIUIOBOrO OajaHca

6.11 [TnaBneHne u OTBEpACBaHNE KPUCTAUTMUECKUX BEIIECTB. Y IebHAasl TEIUIOTA TUIaBICHUS

6.12 [TapooOpa3oBanne u koHAeHcarus. Hcmapenue. Kumenue. YaenpHas Teruiota mapooOpa3oBaHUs. 3aBUCHUMOCTH
TEMIIepaTypbl KUIEHUs OT aTMOC(EPHOTO JaBICHUS

6.13 BnaxxnocTs Bo3tyxa

6.14 OHeprus TOIIMBA. Y 1eJbHas TEMJI0Ta CTOPAHUS

6.15 [Tpunnuns! paboTs! TernoBeix aBurareneil KIIJ{ TermmoBoro nsuratens. TemioBble IBUTATENN U 3allUTa OKpY’KaroIIen




cpensbl

6.16

3aKOH COXpaHEHMsI U IIPEBPALLEHHS SHEPTUHU B TEIUIOBBIX IPOLECCAX

6.17

[TpakTrueckue paboThI:

OnbIThI 110 OOHAPYKEHUIO ACHUCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

OnBITH O HAOIIOIEHUIO TETUIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPBIX TEI.

Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IINPUIA.

OnbITHL, IEMOHCTPUPYIOIINE 3aBUCHMOCTD JJABJICHUS BO3/lyXa OT €ro 00beMa M HarpeBaHMs WIH OXJIaXKICHUS.
[TpoBepka runoTessl TMHEHHON 3aBUCUMOCTH JTMHBI CTOJIOUKA KUJAKOCTH B TEPMOMETPUUECKON TPYOKE OT TeMIIEPaTyphI.
Habumronenne n3MeHeHus: BHyTpEHHEH SHEpruu Tea B pe3ysbTaTe TeIuionepeiadd U paboThl BHEIIHUX CHIL.
HccnenoBanue sBlIeHUS TETNIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U TOpSTueit BOJIBI.

OnpeneneHyue KOJIMUECTBa TEIIOTHI, TOJTYYEHHOIO BOJIOH MPHU TEMIO0OMEHE ¢ HArPEThIM METAITINYECKUM LIMJIUHAPOM.
Ornpenenenne yaenbHON TEIJIOEMKOCTH BenlecTBa. VccnenoBanue npounecca uCapeHusl.

OnpeneneHne OTHOCUTENIBHOMN BIaKHOCTH BO3/yXa.

Ornpenenenne yaenbHON TEIJIOTHI IJIaBICHUS JIb/1a

6.18

dusnueckue SBICHHUS B MPHUPOJIC: MOBEPXHOCTHOE HATSDKEHUE W KANWJUIAPHBIC SBJICHUS B MPHPOJE, KPUCTALIBI B
npupoje, uznydenue ComHIla, 3aMep3aHie BOJI0EMOB, MOPCKHE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHera

6.19

TexHu4eckue yCTpOMCTBA: KalWJULIPHI, IPUMEPHl HCIOJIB30BAaHUSA KPUCTAIUIOB, JKHJIKOCTHBIM TEPMOMETp, AAT4YHUK
TEeMIIepaTypbl, TEPMOC, CUCTEMa OTOIUJICHHUS JIOMOB, T'MIPOMETPHI, IICUXPOMETp, MapoBas TypOWHA, JBUTaTelb
BHYTPEHHETO CrOpaHUs

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpuzanus Tei. [[Ba posa 31eKTpUIECKUX 3apsiI0B

7.2 B3aumopeiictBue 3apspkeHHBIX Tel. 3akoH KysioHa (3aBUCMMOCTD CHIThI B3aUMOCHCTBUSA 3apsDKCHHBIX TN OT BEJIMYUHBI
3apsiIOB U PACCTOSIHUSI MEXKITY TEIaMH)

7.3 Onektpuueckoe noisie. HanpsbkeHHOCTh anekTpuueckoro mnoss. [IpuHIuMN cyneprno3unuu 3MeKTPUYEeCKUuX Mosei (Ha
KaueCTBEHHOM YPOBHE)

7.4 Hocurtenn »snektpuyeckux 3apsioB. DJIEMEHTApHBIN snekTpuuyeckuil 3apsan. Crpoenuwe aroma. I[IpoBoaHMKH U
TUDJICKTPUKA

7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa




7.6

SHGKTpI/I‘ICCKI/If/'I TOK. Y CJIOBHUS CYHICCTBOBAHUA SJICKTPUYICCKOTO TOKA. M cTOYHUKY TOCTOSTHHOI'O TOKa

1.7 JeicTBUS EKTPUUYECKOT0 TOKA (TEIIOBOE, XMMUYECKOE, MATHUTHOE). DJICKTPUUECKUN TOK B KUJIKOCTSAX U razax

7.8 Onektpuueckas nenb. Cuia Toka. DIeKTPUIECKOE HAPSHKCHUE

7.9 ConpoTHBICHUE IPOBOJHUKA. Y IEITHHOE CONPOTHBIICHUE BEIIECTBA

7.10 3akon Oma aJ1 y9acTka Ienu

7.11 [TocnenoBarenpbHOE M MapauIeIbBHOE COSTMHEHUE TIPOBOTHUKOB

7.12 PaboTa 1 MOIITHOCTH AJIEKTpUUECKOTro ToKa. 3akoH JIxoyisi-JIeHia

7.13 DIIEKTPUYECKHE IIETTH B IIOTPEOUTENN AIEKTPUIECKON SHEpTruH B ObITY. KOpoTkoe 3aMbIkaHuE

7.14 ITocTossnABIe MaruuTel. B3anMoaecTBHE MOCTOSHHBIX MAarHUTOB

7.15 MaruauTtHoe 1mojae. MarautHoe 1ojie 3eMJIH U ero 3HaAYCHHE IS )KU3HH Ha 3eMJIe

7.16 OmnbiT OpcTena. MarHuTHOE MOJIE JIEKTPUUECKOro Toka. [I[puMeHeHne 3JeKTPOMarHuToB B TEXHUKE

7.17 JleiicTBe MAarHUTHOrO IIOJII Ha NPOBOJAHUK C TOKOM. OIJIEKTPOJBUraTellb IOCTOSHHOIO TOKa. lcmonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18 Oneitel @apazes. SABnenue snekTpoMarnuTHoM uHAYKUU. [TpaBuno Jlenna

7.19 OnektporeHepatop. CocoObl MOTYUYEHHS IEKTPUIECKON SHEPTUU. DIEKTPOCTAHIIUU HAa BO3OOHOBISIEMBIX UCTOUYHUKAX
SHEPTUU

7.20 [TpakTuyeckue paboOTHI:

OnbITHI 1O HAOIIOEHUIO SJIEKTPU3ALUU TNl MHAYKLIUEH U PU COTPUKOCHOBEHUHU.

HccnenoBanue nedCTBUS DIEKTPUIECKOTO MOJISI HA IPOBOJAHUKH U TUIIIEKTPUKH.

CO6opka u mpoBepka paboThl TEKTPUUECKOM LENH MOCTOSTHHOTO TOKA.

W3mepeHue u peryJiupoBaHHUe CUIIbI TOKA.

N3mepenue u peryinupoBaHue HAMPSHKCHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYLIETO Yepe3 Pe3UCTOp, OT CONPOTUBIICHMS PE3UCTOpPA M HANPSDKEHUS Ha
pe3ucTope.

OnbITHI, TEMOHCTPUPYIOUINE 3aBUCUMOCTh AJIEKTPUUYECKOTO COMPOTUBJIEHMS MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAIH
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.




IIpoBepka mpaBuiIa CIIOKEHUS HANIPSYKEHUN IIPHU MIOCIIEI0BATEIILHOM COEMHEHUH ABYX PE3UCTOPOB.

[IpoBepka npaBuia 11sl CUIIbI TOKA MTPU NapaJUIEIbBHOM COEAMHEHUHU PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OrnpezneneHne MOITHOCTH 3JIEKTPUYECKOIO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JTAMIIOUYKY, OT HAIPS)KEHUS HA HE.

Onpenenenne KIIJ[ narpesarens.

HccnenoBanne MarHuTHOrO B3aMMOJICHCTBUS IIOCTOSSHHBIX MArHUTOB.

W3y4yeHre MarHuTHOTO MOJIsl TOCTOSIHHBIX MarHUTOB MIPU UX OObETMHEHUH U Pa3e/ICHUN.

UccnenoBanue neicTBUS 3IEKTPUUECKOIO TOKA HA MArHUTHYIO CTPENIKY.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aUMOJEMCTBUS KATYIIKM C TOKOM W MarHuTa OT CHJIBI TOKa M
HaIIpaBJICHUS TOKA B KaTYIIKE.

N3yueHune neiicTBUS MArHUTHOTO MOJISI HA POBOJHUK C TOKOM.

KoncTpyupoBanue u u3ydeHue paboThl AIEKTPOBUTATEIS.

N3mepenne KI1/] anekTpoaBuraTenbHOM yCTaHOBKH.

OIBITHI 110 UCCIIEIOBAHUIO SIBJICHUS JIEKTPOMArHUTHON MHAYKIIMHU: UCCIICIOBAHNE N3MEHEHUHN 3HAYCHUS U HAIIPaBJICHUS
WHIYKIHOHHOTO TOKa

7.21 OuznyecKue IBICHUS B IPUPO/JIE: FIEKTPUUYECKHUE ABIECHUS B aTMOchepe, SIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE
nojie 3emiu, qpei¢ MOoIICOB, POIIb MATHUTHOTO TOJIS IJIs )KU3HU Ha 3eMile, TIOJISIPHOE CUSTHHE

7.22 TexHuyeckue YCTpPONCTBA: AIIEKTPOCKOI, aMIEPMETP, BOJBTMETP, PEOCTaT, CUETYUK AJIEKTPUUYECKOW HHEpruw,
3JIEKTPOOCBETUTENbHBIE MPHOOPHI, HarpeBaTeNbHbIE 3JIEKTPONPHOOPH! (MIPUMEPH), HIEKTPUUYECKHE MPeAOXpPaHUTEINH,
AIIEKTPOMArHuT, 3JE€KTPOABUTATEb IOCTOSIHHOIO TOKA, FEHEPAaTOP MOCTOSIHHOTO TOKa

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
oOpa3oBaTenpHON IporpaMMel (9 kiacce)

Kon [IpoBepsiemble TpeIMETHBIE PE3yJIbTaThl OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00OIIIET0 00pa30BaHUs
IPOBEpSiEM

oro
pe3yJibrarta

1.1 UCII0JIb30BaTh N3YUYEHHBIE TOHATHS

1.2 pas3nuyath SBJICHUS MO OMMCAHMIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, AEMOHCTPUPYIOLINX JAaHHOE (PU3NYECKOE SIBIICHHUE

1.3 pacro3HaBaTh NMPOSBICHUE N3YUEHHBIX (PM3MUECKUX SBJICHHUI B OKPY’KaIOIIEM MHUpE, B TOM 4Hcie (PU3HMUECKUE SIBICHUS B IPUPOAE, IPU

ATOM MEPEBOUTH MPAKTUUECKYIO 3a7a9y B yU€OHYIO0, BBIJCISITH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKHN ) (PU3MUECKUX SBJICHHUM




1.4

OIHCHIBATH U3yUEHHBIC CBOMCTBA TeN U (PU3MUECKUE SIBICHUS, UCIIONB3Ys (PU3HUECKUE BETHUMHBI, TPH OMMCAHUH MTPABIIILHO TPAKTOBATh
¢bu3nyecKuil CMBICT UCHOJIb3YEMBIX BEIMYUH, 0003HAUEHUS W €AMHMIBI (U3UYECKUX BEJIUYUH, HaXOOUTh (OPMYIIbI, CBSI3bIBAIOIINE
TaHHYI0 (PU3UYECKYI0 BETUYHUHY C IPYTUMH BEIMYMHAMH, CTPOUTH IPAPUKN N3yUEHHBIX 3aBUCUMOCTEH (DU3MYECKUX BEIIMYUH

1.5

XapaKTCpPU3oBaTh CBOMCTBa TCI, (bmnqecxne SABJICHUS W HPOLECCCHI, HMCIIOJIb3ys HU3YUCHHBIC 3aKOHBI, IIPpU 3TOM [JdaBaTb CJIOBECCHYIO
(bOpMy.]'H/IpOBKy 3aKOHa U 3allMCbIBATh €0 MaTEMaTH4YCCKOE BBIPAXKCHHUEC

1.6

OOBSICHATH (Ppr3MYECKHE MPOLECCH U CBOIMCTBA TEN, B TOM YHCJIE M B KOHTEKCTE CUTyallUd MPAaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2 - 3 JIOTHYECKHX IIaroB ¢ MOMOIIBbIO 2 - 3 U3yYEHHBIX CBOWCTBA
¢bu3nvecKux SBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHbIE 3a7auu (OMHMPAIOIIMECs HA CUCTEMY U3 2 - 3 ypaBHEHUIN ), HCIIOJIB3YSl 3aKOHBI U (POPMYJIBI, CBS3bIBAIONINE (PU3HUYECKIE
BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBMS 33aJaud 3allMChIBaTh KPATKOE YCIOBME, BBIABJIATH HEIOCTAIOUIME WM M30bITOUHBIEC JaHHBIE,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOAMMEBIE IS PEIICHHS, TIPOBOJUTH PACUETHI M OLEHUBATH PEATMCTUYHOCTD TOJTYYEHHOTO 3HAYCHUS
(bu3n4ecKoil BeTUUHHBI

1.8

paciio3HaBaTb HpO6J'ICMLI, KOTOPBIC MOKHO PCIIUTDH IIPpHU IIOMOIITH (1)I/I3I/I‘leCKI/IX METOHOB, UCIIOJIb3YyS OIMMCAHUC UCCIICAOBAHUS, BBIACIATD
IMPOBEPACMOC TMPCAIIOJIOKCHUC, OUCHHUBATL IMPABUJIIBHOCTL IOpAAKA HNPOBCACHUSA HCCICAOBAHHA, JACJIIAaThb BBIBOJbI, MHTCPIPCTUPOBATDH
PE3YyJIbTaThbl Ha6HIO,HeHI/II>'I H OIIBITOB

1.9

IIPOBOJIUTH OMBITHI 110 HAOIIOAECHUIO (PU3MUECKUX SIBICHUN WM (U3NYECKUX CBOWCTB TEN: CAMOCTOSATENIBHO COOMpaTh YCTAaHOBKY M3
M30BITOYHOr0 HabOpa 000PYI0BaHMSI, OIIMCHIBATH X0 ONBITA U €0 Pe3ybTaThl, HOPMYIHPOBATH BHIBObI

1.10

MPOBOJIUTh TIPU HEOOXOIMMOCTH CEpPHIO TPSIMBIX H3MEpPEHHH, ONpeeNsisi cpelHee 3HAYeHHE H3MepsieMO BenWdyuHbI ((POKycHOe
paccTosiHHEe coOMparoleil JIMH3bI), 000CHOBBIBaTh BHIOOP criocoba n3MepeHus (M3MepUTEIbLHOro Nprudopa)

1.11

MPOBOAMTH MCCIEIOBAHUE 3aBUCUMOCTEN (DM3MUECKUX BEIMYUH C MCIOIb30BAHUEM MPSAMBIX U3MEPEHUN: MIaHUPOBATh HCCIEIOBAHUE,
CaMOCTOATENILHO COOMpPaTh YCTAaHOBKY, (PMKCUPOBATH PE3YJbTATHI MOJTYYECHHON 3aBUCHMOCTH (PU3WUYECKUX BEIMYUH B BUAC TAOJIHI] U
rpaduKoB, JeNaTh BIBOBI [0 PE3yIbTaTaM UCCIIEOBAHUS

1.12

MMpOBOANUTL KOCBCHHBLIC HU3MCEPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIMYHH:! IUJIAHUPOBATH HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbBHYKO YCTAHOBKY U
BBIITOJIHATD USMEPCHMUA, CIICAY A HpGlIHO)KGHHOﬁ HHCTPYKIUHU, BBIYUCIIATh 3SHAYCHUC BEJIMUYWHBI 1 AaHAJIM3UPOBATH IMOJTYYCHHBIC PE3YJIbTATHI
C y4€TOM SaﬂaHHOﬁ IMOrpCIIHOCTU I/I3MepeHI/Iﬁ

1.13

co0roAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBaHUEM

1.14

pas3iindaTb OCHOBHBIC IPHU3HAKHU N3YUYCHHBIX (1)PI31/I‘I€CKI/IX MOJIG.]'IGf/iI MaTrc€purajbHasd TOYKa, a0COJIIOTHO TBEPOOC TEJIO, TOYCYHBIN NCTOYHUK
CBCTA, JIy4, TOHKAaA JIMH3a, INIaHCTapHas MOJCJIb aTOMA, HYKJIOHHAasI MOZICJIb aTOMHOI'O d1pa

1.15

XapaKTCPU30BaTh MPUHIUIIBI JefCTBUS HN3YUYCHHBIX HpI/I60p0B N TCXHUYCCKUX yCTpOﬁCTB C OHOpOﬁ Ha UX OMMUCAHUS, UCIIOJIb3Yd 3HAHUA




0 CBOMCTBaX (PM3UYECKUX SIBICHUI U HEOOXOIMMbIE (PU3UUECKHE 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATh CXCMbI U CXCMATHYHBIC PUCYHKHU U3YUYCHHBIX TCXHHUYCCKUX YCTPOﬁCTB, HU3MCPUTCIIbLHBIX HpI/I60pOB 1 TCXHOJOTHYCCKUX
MPOIIECCOB NPHU PEIICHUH YYEeOHO-TIPAKTUUECKUX 3a/1a4, ONTHYCCKUE CXEMbI Ul MOCTPOCHUS M300paKeHHWH B IUIOCKOM 3epKaje U
coOuparonie JTruH3e

1.17

HPUBOIUTH IPUMEPHI (HaX0AUTHh HH(OPMALIUIO O IPUMEPax ) MPAKTUIECKOTO UCTIONIb30BaHUS (PU3MUECKUX 3HAHUH B IIOBCEJHEBHOMN KHU3HU
s obecniedueHus: 6€30MaCHOCTH MPU O0paleHny ¢ MPHOOpaMH M TEXHUUECKUMH YCTPOICTBaMU, COXpAaHEHHS 3I0POBbs U COOTIOICHUS
HOPM KOJIOTMYECKOT0 OBEICHHSI B OKpYXKalolIel cpene

1.18

OCYIIECTBIISITh MOUCK MHPOpMAINK (HU3HUECKOTo coaepxaHus B cetu MHTepHeT, caMocTosTeNIbHO (POpMYIHpys MOMCKOBBIN 3ampoc,
HAaXOJUTh ITyTH ONPEJIEIICHUS IOCTOBEPHOCTH MTOJIYICHHON HH(POPMAIIUU HA OCHOBE HMCIOIINXCSI 3HAHUH U TOTIOTHATEITBHBIX UCTOYHUKOB

1.19

WCTOJIB30BATh TPH BBHIMOJHEHUH Y4YEOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JIMTEpaTypy (U3WYECKOTO COJEp>KaHMs, CIIPaBOYHBIE
MaTepHalbl, pecypcbl ceTu IHTepHeT; BiaieTh IprueMaMH KOHCIIEKTUPOBAHMsI TEKCTa, Tpeodpa3zoBaHus MH(OOPMAIMK U3 OHOW 3HAKOBOM
CUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HMH(OpMAIMM M3 HECKOJBKHX HCTOYHUKOB (PH3UUECKOTO
coliepKaHus, NyOJIMYHO NPEICTaBIATh PE3yJbTaThl MPOSKTHOW WM MCCIENOBATEIbCKON AEATeNbHOCTH, HPU 3TOM I'PaMOTHO
MCTIOJIH30BATh N3YYCHHBIN MOHATUHHBIN amnmapaT U3y4yaeMoro pasjena (pu3uKH U COMPOBOKAATH BBHICTYIUICHUE TPE3EHTANEH C yU4eTOM
0CcOOEHHOCTEH ay TMTOPUH CBEPCTHUKOB

1.21

IIpH BBIITOJIHCHHUU y‘Ie6HBIX IIPOCKTOB U I/ICCHCJIOBaHI/II\/’I (bI/I3I/I‘leCKI/IX MpoHECCOB paCIpCACIATh 0053aHHOCTH B rpynrie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJa4aMH, CICIWUTH 3a BBIIIOJHCHHUEM IlJIaHa I[GI\/’ICTBI/II\/JI H KOPPEKTUPOBATH €TI0, aICKBATHO OLICHUBATDH COOCTBEHHBIN
BKJIaZd B ACATCIBHOCTD I'PYIIIbI, BBICTpABATh KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, NpOoABJIAA TOTOBHOCTD pa3pCliaTh KOH(l)J'II/IKTBI

ITpoBepsiemble y1eMEHTHI conepkanus (9 kiacc)

Kon
pasnena

KOI[ QJICMCHTA HpOBCpﬂCMBIG 9JICMCHTHBI COACPKaHUA

8

MEXAHWYECKUE ABJIEHUA

8.1 MexaHn4deckoe JBHKEHHUE. MaTepI/IaJIBHa}I Touka. Cucrema orcuera

8.2 OTHOCHUTEILHOCTh MEXAaHUUECKOTO JABHKCHU S

8.3 PaBHOMEpHOE NPSMOIMHENHOE IBUKEHUE




8.4

HepaBHoMepHOE npsiMonnHeiiHOe ABMKeHNEe. CpellHsAs 1 MTHOBEHHAs! CKOPOCTb Tejla P HEPAaBHOMEPHOM JIBUKEHUU

8.5 VYckopeHne. PaBHOYCKOPEHHOE NIPSMOIMHENHOE IBUKECHHE

8.6 CBoOogHoe magenne. OneiTel [ anunes

8.7 PaBHOMepHOEe nBukeHHE 10 OKpyxkHOcTH. Ilepuon u uactora oOpamenus. JluHeiHas W yrjioBas CKOPOCTH.
LenTpocTpeMuTenbHOE YCKOPEHUE

8.8 [Tepseiit 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroTona

8.11 [IpuHUMI Cyneprno3uuuu CUil

8.12 Cwiia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHusi: Cuiia TPeHUS CKOJIbKEHUS, CHIIa TPEHUS TTOKOSI, APYTHUe BUBI TPEHUS

8.14 Cuna TsKeCTH M 3aKOH BCEeMUPHOTO TATOTEHHUS. Y CKOpeHUe CBOOOIHOTO MaIeHuUs

8.15 JBmxenue ranet Bokpyr Comnnua. IlepBas kocMuueckast ckopocTs. HeBecoMOCTb U meperpy3ku

8.16 PaBHOBecue MarepuanbHOi Touku. AOCOTIOTHO TBEPAOE TEI0

8.17 PaBHOBecue TBEpIOro Tena ¢ 3aKperIeHHOM ocbio BpaieHus. MoMeHT cuibl. LleHTp TsbkecTH

8.18 HNmnynec Tena. U3smenenne nmmynsca. MIMIynbc cuitb

8.19 3aKOH COXpaHCHHS HMITYJIbCA

8.20 PeakTuBHOE IBHKEHHE

8.21 Mexanudeckas paboTa 1 MOITHOCTh

8.22 Pabora cui TskecTH, ynpyroctu, TpeHus. CBsi3b S3HEpruu U paboTh

8.23 [ToTentmanpHas YHEPTUS TeJa, MOTHATOTO HAJl TOBEPXHOCTHIO 3eMITH

8.24 [ToreHunanpHast SHEPTUs CXKATOM MPY>KUHbI




8.25

Kunernueckas sneprus. Teopema 0 KHHETUUECKOW SHEPTUU

8.26 3aKOH COXpaHEHUsI MEXaHHMYECKOW IHEPTUU
8.27 [IpakTrueckue paboTHI:
Onpenenenue cpeHel CKOPOCTH CKOJIBKEHHs OpyCcKa WM JIBUKECHUS IIapHUKa [0 HAKJIOHHON TNIOCKOCTH.
Omnpenenenne yCKOPEHUs Tela Py PaBHOYCKOPEHHOM JIBUKEHUH 1O HAKJIOHHOH IIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU
IpY PaBHOYCKOPEHHOM JIBW)KEHUH 0€3 HauyaJlbHON CKOPOCTH.
[IpoBepka THIOTE3BI: €CIU MPH PABHOYCKOPEHHOM JBIKEHHHM 0€3 HadaJdbHOH CKOPOCTH IYTH OTHOCSTCS Kak psil
HEYETHBIX YHCEJI, TO COOTBETCTBYIOIIUE ITPOMEKYTKH BPEMEHH OJIMHAKOBBI.
HccnenoBanue 3aBHCUMOCTH CHIIBI TPEHHSI CKOJIBKEHUS OT CHIIBI HOPMAJIHOTO JAaBIICHHS.
Omnpenenenne K03 PUIKUEHTA TPEHUS CKOIBKCHUS.
Onpenenenue KeCcTKOCTU IPYKUHBI.
Omnpenenenue padbOThI CHIIBI TPSHHS TIPH PABHOMEPHOM JBHKCHUH TEJIa 110 TOPU30HTAIBHON MIOBEPXHOCTH.
Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH MPH MOIBEME TPY3a € UCIOJIb30BAaHUEM HETOABIKHOTO U TTOABHYKHOTO OJIOKOB
8.28 dwusnyuecKue SBJICHUS B IPUPOJIC: IPUIUBBI U OTIUBHI, ABMKEeHHE T1aHeT COTHEYHON CHCTEMBI, PEAKTUBHOE JIBHYKCHHE
KHBBIX OPTaHU3MOB
8.29 TexHuveckue ycTpoicTBa: CIUIOMETP, JaTYMKH MOJT0XKEHHS, PACCTOSHUS U YCKOPEHUS, PAKETHI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1 KonebarenbHoe nBmxenue. OCHOBHbIE XapaKTEPUCTUKH KOIeOaHUN: IEpUO/I, YaCTOTa, aMILJIUTYAa

9.2 MaremaTnueckuil ¥ nNpyKUHHBIA MasTHUKU. [IpeBpalienue sHepriuu Mpu KosiedaTeabHOM IBUKEHUU

9.3 3aryxatomue konedbanus. BeiHyxk1eHHble Konebanus. Pe3onanc

9.4 Mexanudeckue BosHbL. CBOHCTBA MeXaHHUECKUX BOJH. [Ipo/0pHEIE M TIOTIEpeYHbIe BOJTHBI. J[JTHHA BOJHBI M CKOPOCTH
ee pacrpocTpaHeHus. MexaHHuecKHe BOJIHbI B TBEPJIOM Telle, CeiiCMUYECKHE BOJIHBI

9.5 3ByK. 'poMKOCTb U BbICOTa 3ByKa. OTpaxkeHHE 3ByKa

9.6 Wndpas3Byk u ynbTpazByk

9.7 [IpakTuyeckue paboOTHI:

Ornpezenienre 4acTOThl U IEPHO/Ia KOJICOaHN MaTeMaTHIECKOTO MasTHUKA.
Omnpenenenne 4acToThl U Mepruoia KoneOaHui MpyKMHHOTO MasTHHKA




HccnenoBanue 3aBUCHMOCTH TEpHOa KOJIeOaHUH TOBEILICHHOTO K HUTHU TPpy3a OT JJIUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NTEPUOA KOJICOAHNH NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBHCUMOCTH TIEpUOJIa KOJICOaHUH TPy3a, MOABEUICHHOTO K HUTH, OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBL.
N3mepeHue yckopeHust CBOOOIHOTO MaJeHus

9.8 dusnueckue sBICHNs B IPUPOAE: BOCIIPUITHE 3BYKOB KUBOTHBIMH, 3eMJIETPSICEHUE, CEIICMUYECKHE BOJIHBI, IIyHAMHU, 3XO

9.9 TexHnyeckue ycTponcTBa: 3X0JIOT, UCIIOJIb30BAHUE YJIbTPAa3ByKa B ObITY U TEXHUKE

10 DJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DJIEKTPOMAarHUTHOE MOJIe. DJIEKTPOMAarHUTHBIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH

10.2 [Ikana 371eKTPOMarHUTHBIX BOJIH

10.3 DnekTpoMarHuTHas nmpupoza ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA

10.4 [IpakTuyeckue paboOTHI:
N3yueHue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOILBI0 MOOMIIHOTO TeledoHa

10.5 Owusnueckue SBICHUS B MpHUPOJE: OWOJIOTHYECKOE JEHCTBHE BHUIMMOTO, YJIBTPA(QHOIETOBOIO M PEHTTEHOBCKOTO
W3JIy4YECHUN

10.6 TexHHuecKkue yCcTpoicTBa: UCIIOIb30BaHUE AIIEKTPOMArHUTHBIX BOJIH JUJIsl COTOBOM CBSI3U

11 CBETOBBIE SABJIEHUA

111 JIyueBas monens cBera. MicTounuku ceera

11.2 [TpsimonuHEITHOE pacIpoCTpaHEHHUE CBETa

11.3 Otpaxenue cBera. [110ckoe 3epkano. 3aKoH OTpakeHHsI CBETa

11.4 [Ipenomnenue cera. 3aKoH mpenoMiieHus cBeta. [lonHoe BHyTpeHHee OTpaKeHHE CBETa

11.5 JIunza. Xop yden B JIMH3E

11.6 Onrtuueckas cuctema ¢GoToarnmapara, MUKpPOCKOTIA U TEJIECKOoma

11.7 I'ma3 kak onrtuyeckas cucremMa. biiM30pyKOCTh U JalbHO30PKOCTh




11.8 Paznoxenne 6enoro csera B criektp. OnbiTel HetoToHa. CliojkeHue crieKTpaibHBIX IIBETOB. Jucnepcus cBeta
11.9 [IpakTuyeckue paboOTHI:
HccnenoBanuie 3aBUCMMOCTH YIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrJja MaJeHusl.
N3ydenune xapakTepUCTHK H300paKEHUS IPEMETA B INIOCKOM 3€pKaje.
HccnenoBanue 3aBUCMMOCTH YTJIa MPEIOMIICHUS CBETOBOIO JIy4a OT YIJIa MaJeHHs Ha IpaHulle "BO3/IyX - CTEKIIO".
[Toy4enne n300paxeHuii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLIEH INH3HI.
OmnBITH IO PA3TI0KEHHIO OEIOT0 CBETa B CHEKTP.
OMnBITHI IO BOCIIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIBTPHI
11.10 duznyeckue sABICHUS B mpupoje: 3atmeHus Conaia u JIyHbI, I[BETa TEJ, ONTHYECKHE SBJICHUS B aTMochepe (1BeT Heba,
pedpakuus, paayra, MUpPax)
11.11 TexHu4ecKkue yCTpoicTBa: OUKH, IEPUCKOM, oToanmapar, ONTHYSCKHE CBETOBO/IbI
12 KBAHTOBBGIE ABJIEHUA
12.1 OmnsiTel Pezepdopaa u rmmanerapuast Moaens atromMa. Mozens atoma bopa
12.2 Hcnyckanue u norjoiieHne ceera atoMoM. KBauTel. JIuHelyaTsie ClIEKTPhI
12.3 PaagnoaktuBHOCTH. Anb(da-, 6eTa- 1 raMMa-u3IydeHus
12.4 Crpoenue aToMHOrO siapa. HykinonHast Moenb aTOMHOTO siipa. 30Tomnsl
125 PagnoaktuBHbIE TpeBpaienus. [lepuoa nosypacmaaga aTOMHBIX sI€P
12.6 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apSI0BOTO U MACCOBOTO YHCEI
12.7 OHeprus CBA3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuu cunTesa u nenenus saep. Mcrounmku sueprun CoJTHIIA U 3BE3]T
12.9 Snepnas sHepreTuka. JleiicTBUE paIMOAKTUBHBIX W3JIy4YEHUHN Ha )KUBBIE OPTaHU3MBbI
12.10 [TpakTrueckue paboThI:
HabmiofneHne criionIHbIX U TUHEWYaThIX CIIEKTPOB U3ITYUYECHHUS.
HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepeHne paanoakTHBHOTO GoHA




12.11 dusnuecKue SBICHUS B MIPUPOJIE: ECTECTBEHHBIN PaJOaKTUBHBIN (JOH, KOCMHUYECKHUE JIyUH, PAJHOAKTUBHOE U3ITyYCHHE
IIPUPOJHBIX MUHEPAJIOB, IEMCTBUE PaAMOAKTUBHBIX U3JIyY€HUN HAa OPraHU3M 4eJIOBEKa

12.12 TexHuyeckue ycTpoHCTBa: CIEKTPOCKOI, MHIMBUYaIbHBIA JO3UMETp, kKamepa Bunbcona

ITposepsiembie Ha OI'D 1o uszuke TpedOBaHUS
K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON POTPaMMBI
OCHOBHOT0 00ITIeT0 00pa30BaHMs

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPe3yJbTaTaM 0a30BOTO YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MTPOTPAMMEI
MPOBEPSEMOTO OCHOBHOT0 00111eT0 00pazoBanus Ha ocHoBe PI'OC
TpeOOBaHUS

1 [Tornmanue poau GU3NKH B HAYYHOUH KapTUHE MHUPA;
c(OpMHUPOBAHHOCTH 0A30BBIX MPEJICTABICHUI O 3aKOHOMEPHOM CBSI3U M MMO3HABAEMOCTH SIBJICHUI MPUPOJIBI, O POJIU SKCIIEPUMEHTA B
¢busnke, 0 cucteMoobpa3yroriei poi GU3NKH B Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHA, 00 IBOJIOIIH (PU3HUECKUX
3HAHUW U MX POJIM B LEIOCTHOW €CTECTBEHHOHAYYHOW KapTHHE MHpa, O BKJIAQJ€ POCCHUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBICHEHUE MPOIIECCOB OKPYKAIOIIEr0 MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTUMA

2 3HaHUs 0 BUAAX MaTepuu (BEIIECTBO U I0JIE), O IBIKCHHH KaK CII0CO0€ CYyIIECTBOBAHUSI MaTePUH, 00 aTOMHO-MOJIEKYJISIPHOU TEOPHUH
CTPOEHHMS BEILEeCTBA, O (PU3UUECKON CYITHOCTH SIBICHUN MPUPOIBI (MEXaHHUECKUX, TETIJIOBBIX, SJIEKTPOMArHUTHBIX U KBAHTOBBIX);
YMEHHUE pa3InyaTh SIBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JIAaHHOE (PU3UYECKOe
SIBJICHUE;
YMEHHE Paclo3HaBaTh MPOSBIECHNE U3YUYEHHBIX (DU3NYECKUX SIBICHUU B OKPYKAIOIIEM MHUPE, BBIJEIAS UX CYIIECTBEHHBIE CBOMCTBA
(Tpu3HaKH)

3 Brnagenne ocHOBaMU MOHSITUIHOTO amnmapaTa ¥ CUMBOJIMYECKOTO S3bIKa (PM3UKH U UCTIONIb30BAHUE UX JUIS PEIICHUs yUeOHBIX 3a/1ay;
YMEHHUE XapaKTEePU30BaTh CBOMCTBA Tell, GU3UUECKUE SIBJICHUS U MIPOIIECCHI, UCTIOJIb3Ys (yHIAMEHTAIbHBIC U IMITUPUYECKUE 3aKOHBI

4 YMeHHe OnuchIBaTh U3YUEHHBIE CBOMCTBA TeNl U (PU3NUYECKUE SABJICHHS, UCTIONB3Ys (PU3NYECKUE BETUYUHBI

5 Bnanenue ocHoBaMU METO/I0B HAYYHOTO MO3HAHUS C YUETOM COOJIOICHHUS MPaBUJ O€30MacHOTO Tpya:

Ha6HIO,Z[CHI/Ie (1)I/I3I/I‘-ICCKI/IX SIBIICHUIA: YMCHHUE CaMOCTOATCIBHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY M3 JAaHHOI'O Ha60pa
O60py110BaHI/I$I 10 UHCTPYKIHH, OIMMUCBIBATE XO/ OIIbITA U 3aIIMCBIBATh €T0 PE3YyJILTAThI, q)OpMy.]'II/IPOBaTI) BBIBOJbI;

MPOBCACHUC MIPAMBIX 1 KOCBCHHBIX I/I3MCpCHHﬁ (1)I/ISI/I‘-IGCKI/IX BCJIIMYMH: YMCHUC IIJIAHUPOBATHb U3MCPCHUA, CaAMOCTOATCIIBHO COﬁI/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY IIO MHCTPYKOWH, BBIYHUCIATH 3HAYCHUC BCIWMYWHBI U AHAJMU3UPOBATH IOJTYYCHHBLIC PE3YJIBTATBI C
YUeTOM 3a,[[aHHOI>'I MOrpCIIHOCTHU PE3YJIbTATOB H3MepeHHfI;

IMPOBCACHUEC HECIOXKHBIX OJSKCIICPUMCEHTAJIBHBIX HCCHG}IOBaHHﬁ; CaMOCTOATCIIbHO CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTaHOBKY H
MNpOBOAUTL HCCICAOBAHUC II0 HWHCTPYKLNUH, MPCACTABIATH IOJIYYCHHBIC 3aBUCHUMOCTH (bI/ISI/ILIeCKI/IX BCJINYHUH B BHJIC Ta6J'II/II_[ u




rpadMKOB, YUUTHIBATh MOTPEITHOCTH, JIeNIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHUS

[ToHnMaHue XapaKTEPHBIX CBOUCTB (PU3NYECKUX MOETeH (MaTepuaibHas TOUKa, a0COIIOTHO TBEPAOE TEJIO0, MOJEIN CTPOCHUS T'a30B,
KHUJKOCTEH U TBEPABIX Tell, IUIaHEeTapHast MOJICNIb aTOMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO S1/Ipa) M YMEHHE IPUMEHSATH UX JJIS1 OOBSCHEHUS
(U3NIECKUX MPOLIECCOB

VYMeHune oOBSICHATE (bI/I3I/I‘ICCKI/Ie IIponecChl U CBOMCTBA TC€JI, B TOM 4YUCJIIC U B KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O
XapakKTepa, B 4YaCTHOCTHU, BBIABIATL HNPUYIUHHO-CICACTBCHHBIC CBA3HW U CTPOUTH 0OBSICHEHHE C OHOpOﬁ Ha H3YUYCHHBIC CBOICTBa
(bl/I3I/I‘ICCKI/IX HBHCHHﬁ, (bHBH‘ICCKI/IC 3aKOHBI, 3aKOHOMCPHOCTH U MOACINU

YMmeHue pemiath pacueTHbIe 3a7auu (Ha 0a3e 2 - 3 ypaBHEHHUI ), UCII0JIb3YA 3aKOHBI ¥ (POPMYJIbI, CBSA3BIBAIOIIUE (DU3NUECKHUE BEIIMYUHBI,
B YaCTHOCTH, 3aIMCHIBATH KPATKOE yCIOBHE 33]1a4H, BBISIBIISTH HEAOCTAIOIINE TaHHBIC, BHIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOIUMBIE
JUIsL €€ pelIeHUs], UCIIOJIb30BaTh CIIPABOYHbIE JIAHHBIE, IPOBOJUTH PACUETHI U OLEHUBATh PEATUCTUYHOCTh MOJIYYEHHOT'O 3HAYEHUS
(U3MIECKOil BETMUNHBL, yMEHUE OTPEACTIATh Pa3MEPHOCTh (PH3NUECKON BETMUUHBI, TOJTyIEHHON MPU PEIICHUH 3a1a91

YMeHne XapakTepu3oBaTh NMPUHIUIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM 4YHCIE OBITOBBIX NPUOOPOB, W MPOMBIIIJICHHBIX
TEXHOJIOTHYECKUX IPOLIECCOB 110 UX OMUCAHUIO, UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUI M HEOOXOauMble (PU3NYECKHE
3aKOHOMEPHOCTH

10

YMeHne ncnoap30BaTh 3HaHUS 0 (PU3UUECKUX SBJICHUSX B TIOBCEAHEBHOW JKU3HU Ui oOecnedeHus: 0e30MacHOCTH MPH OOpAIIeHUH C
OBITOBBIMU MPUOOPAMU U TEXHUUECKUMH yCTPOHCTBAMHU, COXPAHEHUS 3/10pOBbsI U COOIIOAECHUS HOPM SKOJIOTMYECKOTO IOBE/ICHUS B
OKpyXarolled cpeje; MOHMMaHHE HEOOXOJUMOCTH TPUMEHEHHUS JOCTHKEHUM (U3UKM W TEXHOJOTUH Uil pPaldOHAJIbHOTO
MIPUPOIONOIB30BAHUA

11

OmnbIT moucka, MpeoOpa3oBaHus W MpeaAcTaBieHUs] HHGOpMAKU (GU3NUYECKOTO COJEpKaHHs C MCIOJIb30BaHMEM HH()OPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH;

yYMEHHUE OLIEHUBATh JOCTOBEPHOCTh MOIYYEHHOM HH(pOpMAIMK HAa OCHOBE UMEIOLIMXCS 3HAHUN U JIOTIOJIHUTENbHBIX HCTOYHHUKOB;
yMEHHE UCTIOIb30BaTh IIPH BBINOJIHEHNN YU€OHBIX 3a/IaHUI HAyUYHO-TIONYJIIPHYIO JINTEPATYPY (PU3HUECKOr0 COAEePKaHUSL, CTIPAaBOYHBIE
Marepuasl, pecypcsl cetu MHTepHeT;

BlIaJicHHe 0a30BbIMU HaBBIKaMH IpeoOpa3oBaHUs HMH(QOpPMAMM W3 OJHOM 3HAKOBOM cHUCTEMBI B JpPYryl0; YMEHHE CO37aBaThb
COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOIIEHNSI HA OCHOBE MH(OPMAIMH U3 HECKOJIBKUX UCTOYHUKOB

[lepeueHs 351eMEHTOB cojepxKaHusl, poBepsieMbix Ha OI'D o gusuke

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS




1 MEXAHUWYECKUE SABJIEHUA
1.1 Mexanuyeckoe aBmxeHue. MarepuansHas Touka. Cucrema orcuera. OTHOCUTEIBHOCTD JABUKCHUS
1.2 PaBHOMepHOE U HEpaBHOMEpHOE ABMXKeHHEe. CpeaHsis ckopocTh. Dopmyiia /it BBIYMCICHUS CPEIHEH CKOPOCTH:
V=—
t
1.3 PaBHOMEpHOE NIPSAMONMHEIHOE NBM)KCHHE. 3aBUCUMOCTh KOOPJMHATHI T€JIa OT BPEMEHHU B CIIy4ae PaBHOMEPHOTO MPSMOJUHEHHOTO
JIBUKCHUSA
X(t) = Xo + wt.
I'padvikn 3aBHCUMOCTH OT BpPEMEHM MJIs MPOEKIUU CKOPOCTH, MPOEKIHMHU NEepeMElIeHUs], MyTH, KOOPAWHATHI MPU PaBHOMEPHOM
MPSMOJIUHEHHOM JIBUKCHHUH
1.4 3aBUCHMOCTH KOOPAMHATHI TeJIa OT BPEMEHH B CITydac PaBHOYCKOPEHHOTO NPSIMOJTMHEHHOTO JIBFKCHUS:
2
t
X(t) =X, +V,,t+a, 3
@opMynbl A7 MPOEKIMH TEPEeMEeIeHHs, TPOEKIIUA CKOPOCTH M TMPOEKIHUU YCKOPEHHS MPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM
JIBUKCHUU:
t2
Sx(t) :VOX 't+ax 'E,
v, (t)=v,, +a,t,
ax(t) = const,
VZX2 = V:I.X2 = 2axSx.
I'paduky 3aBUCUMOCTH OT BPEMEHH JUIS MPOEKIMH YCKOPEHUS, MPOEKIIMH CKOPOCTH, MPOCKIUU MEepPEMENICHUs, KOOPANHATHI TPU
PaBHOYCKOPEHHOM TPSIMOJTMHEHHOM JIBIDKEHUHT
1.5 CBoOoanoe maneHne. DopMyIibl, OMHCHIBAIONINE CBOOOJHOE IMMaJICHUE Tela MO BEPTUKAIW (IBM)KCHHE Tella BHHU3 WM BBEPX




OTHOCUTEIIFHO TIOBEPXHOCTH 3emiu). I'paduku 3aBUCMMOCTM OT BpEMEHHM MJIsi NMPOEKLUUH YCKOPEHMS, NMPOEKLUUU CKOPOCTH H
KOOP/AMHATHI IPU CBOOOAHOM IAJCHUU TeJa [0 BEPTUKAIN

1.6

CKopocTh paBHOMEPHOTO JABUKEHHUSI TeJa 10 OKPY>KHOCTH. Harmpasiienne CKOpocTH.
®opmyia 17151 BBIYUCICHUSI CKOPOCTH Yepe3 painyc OKPY>KHOCTHU H MIEPUOJ OOpAICHUS:

27R
V= ? .
HCHTpOCTpCMI/ITeJ'IBHOG YCKOPCHHE. HaHpaBJ’ICHI/IC HEHTPOCTPEMUTEIILHOT'O YCKOPCHUA. qbopMyna JJIs1 BBIYMCIICHUA YCKOPCHUS:

V2

&=g

dopmyna, CBSI3bIBAIONIAS IEPUOJ] M YACTOTY OOpaICHHUS:

1.7

Macca. [InoTHOCTB BelIecTRBa. (DOpMy.TIa JJI BBIYUCIICHUSA TTNIOTHOCTH

PZV

1.8

Cua - BekTopHas ¢puzudeckas BenudnHa. CI0KeHHe CUJl

1.9

SABnenune nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:

—

F=m-a.

CoHarpaBiI€HHOCTh BEKTOPa YCKOPEHHUS Tejla U BEKTOPa CHJIbI, IEUCTBYIOIIEH HA TEJIO

1.11

Bzaumopeicteue ten. Tpernit 3akoH HeroToHa:




— —

Fz - I:1—>2

—>l:

1.12 Tpenue nokos u TpeHue CKobxeHuss. @opMyiia JUist BBIYUCIECHUS MOAYJIS CUJIbI TPEHUS CKOJIBKEHUS:

Ep:u-N

1.13 Hedbopmarnus Tema. Yrpyrue u Heynpyrue aegopmanun. 3akoH ynpyroi aedopmarnuu (3akoH ['yka):

F=k-Al

1.14 BcemupHoe Tsarorenue. 3aKoH BCEMUPHOTO TSITOTCHHUS:

ernﬁéﬁn

Cuna TSDKECTH. yCKOpeHI/Ie CBO6OI[HOFO ImaacHus.
dDOpMyna JJIs1 BBIYUCJIICHUSA CUJIBI TSAXKECTU BOIN3HU IOBCPXHOCTHU 3emMin:
F =mg.

Z[BI/I)KGHI/IC IJIAaHET BOKPYT COJ'IHI_Ia. HepBaﬁ KOCMHUYCCKasA CKOPOCTh. HepecomocTts u NEepEerpy3Kn

1.15 Wmnysbce Tena - BeKTopHast (pu3nueckas BeIMUnHa.
B =mv

NMirynbec cuctemsl Ted.
N3menenue uMiynbca. IMyiisc cuisl

1.16 3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTON CUCTEMBI TEN:
p = mV, +m,V, = const.

PeaxTnBHOE ABMKEHIE

1.17 Mexannueckast pabora. @opmyJia 1715 BBIYUCIEHUS paOOThl CHIIBL:

A= Fscosa.




Mexannueckast MOIITHOCTD:

1.18

Kunernueckasi 1 noTeHIMaNbHask YHEPTUS.
®opmyiia 11 BBIYACICHUS KHHETUYECKON SHEPTUU:

Teopema 0 KHHETUYECKOUN SHEPTUH.
dopMyna 17151 BBIYUCIICHHS TOTCHIIMATIBHON SHEPTUU Tea, MOAHATOTO Hal 3eMJIeH:

Ep = mgh

1.19

Mexannueckas OHCPIUA:

E =Ex + E,.

3aKOH COXpaHCHUA MeXaHNYEeCKON SHEPIHUHU. CDOpMy'J'Ia AJIs 3aKOHA COXPAaHCHUA MeXaHNYECKON OHCEPIUr B OTCYTCTBUEC CUJI TPCHUA:
E = const.

HpeBpameHHe MEXaHHUYECKOM SHEPTHHU IIPU HAJIINUYUHU CHUIIBI TPCHU A

1.20

[IpocTeie MexaHU3MBI. "30J10TOE MPAaBUIIO" MEXaHUKH.
Peryar. MomMeHT cHIIBL:

M = Fl.
VYcnoBue paBHOBeCHs pblyara:

Mi+M2+..=0.

IToaBMXHBIN U HENOABMKHBIN OJIOKH.




_"honesnas

AsanaquHaﬂ

KIII mpocThIX MEXaHM3MOB,

1.21

JlaBiieHHE TBEPAOTO TENA.
®opMya 17151 BBIYMCIICHUS IaBJICHHS TBEPIOIO Tena:

JlaBnenue raza. ATMocepHOe 1aBICHHE.
[M'uapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmyna 1715 BBIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p :pgh+ paTM

1.22

3akoH [lackans. ['mapaBandeckuii mpecc

1.23

3aKoH ApXI/IMeI[a. CDopMyna JJIs1 OIIPEACIICHUA BBITAJIKHBAIOIICH CHJIBI, ,HeﬁCTByIOLHeﬁ Ha TCJI0, NOIPy>KCHHOC B JKUAKOCTH HUJIN I'a3:
|:Apx. = p gV .

Vcaosue nnaBanus tena. [lnaBanue CYZ0B M BO3AYyXOIlJIABAHUEC

1.24

Mexanudeckue KoJjiebaHus. AMIUTUTYAa, TEPUOA M YacToTa KoseOanuil. Dopmysa, CBs3BIBAIONIas YacTOTy W TEPHOJ

1
V=—

KOJICOaHUIL: T

1.25

Marematudeckuii u HPY)KHHHLIﬁ MAassTHHUKH. HpeBpameHHe OHCPIuu 1npu KoJIe0aTeIbHOM JABHXCHHUH

1.26

3aTyXElIOH_II/Ie KoJIeOaHHS. BBIHy)KI[eHHBIG koJsieOanus. Pe3onanc

1.27

MexaHnu4ecKre BOJIHBI. HpOJIOJ'IBHBIG U TIOMNCPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTBH PACTIPOCTPAHCHHUA BOJIHBI:

A=V-T

1.28

3ByK. 'poMKOCTb U BbIcOTa 3ByKa. OTpa)keHHEe 3ByKOBOM BOJHBI Ha IpaHuILie ABYX cpell. UH(pa3ByK U yIbTpa3ByK




1.29

[IpakTuyeckue paboThI

N3mepenne cpenHell IUIOTHOCTH BEUIECTBA; apXHUMEIO0BON CHIIBI; )KECTKOCTH MPYKUHBI; KO HUIIMEHTa TPEHUS CKOIBXKEHUS; paOOTHI
CHJIBI TPEHHUS, CHJIBI YIIPYTOCTH; CPETHEH CKOPOCTH JABMKEHHS OpyCKa MO HAKJIOHHOW IJIIOCKOCTH; YCKOPEHHUsI OpycKa IpH JIBIKECHUH
10 HaKJIOHHOH IIOCKOCTH; YaCTOTHI U TEPHoJIa KOJIeOaHHM MaTeMaTHYECKOT0 MasiTHUKA; YaCTOTHI U Iepro/a KojeOaHul Mpy>KHHHOTO
MasiTHUKa; MOMEHTA CUJIbI, AEUCTBYIOLIETO Ha PbIUar; padoThl CUIIBI yIIPYTOCTH IPH MOIBEME IPy3a C IOMOIIBIO HETIOABIYKHOTO 0JI0Ka;
paboTHI CHIIBI YIPYTOCTH IPH MOIBEME IPy3a ¢ IIOMOIIBIO TIOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00beMa MOTPY>KEHHON YacTh Tejda ¥ OT IUIOTHOCTH KMIKOCTH; HE3aBUCUMOCTH
BBITJIKABAIOIIEH CHJIBI OT MacChl TeJa; CHIIbI TPEHHSI CKOJBKEHUS OT CHJIbI HOPMAJIBHOTO JABJICHUS U OT pOJia MOBEPXHOCTHU; CHIIBI
yIPYTOCTH, BO3HUKAIOLIEH B MPY>KUHE, OT CTENEHH JAedopMalMy MPYKHUHBI, YCKOpeHHs! Opycka OT yria HaKJIOHAa HalpaBJIsAIOIICH;
nepuoza (4acToThl) KOIeOaHU HUTSIHOTO MasTHUKA OT JUIMHBI HUTH; TIEpHo/ia KoJeOaHUH MPYKUHHOTO MasiTHUKA OT Macchl rpysa
KECTKOCTH MPY>KUHBI; NCCIIEIOBAaHNE HE3aBUCHMOCTH NEPUOJIa KOJIeOaHUI HUTSHOTO MasiTHUKA OT MacChl Ipy3a.

[TpoBepka yciaoBusl paBHOBECHUS phlyara

1.30 dusnyeckue SBICHUS B MPUPOJE: TPUMEPHI JBIDKCHUS C Pa3IMYHBIME CKOPOCTSIMU B JKUBOW M HEKMBOH NMPHUPOAE, NEHCTBUE CHIIBI
TPEHUsT B MPUPOJEC M TEXHUKE, MPWIMBBI M OTJIUBBL, ABIKEHHE IaHeT COJHEYHOW CHUCTEMbI, PEaKTHBHOE JIBUKECHHE >KHUBBIX
OpPraHM3MOB, PbIYark B TeJi¢ YEJIOBEKa, BIMUSHHE aTMOC(HEPHOro JaBJICHUS HA KUBOIM OpPraHU3M, IUTaBaHHE PBIO, BOCIIPHITHE 3BYKOB
KHUBOTHBIMH, 3eMJICTPSICCHNE, CEHCMHYECKUE BOJIHBI, I[yHAMH, 9XO

1.31 TexHnveckue yCcTpoHCTBa: CIIMOMETP, JATYUKH MOJO0KEHUS, PACCTOSHHUSA U YCKOPEHHUS, TUHAMOMETP, TTOALUIMITHUKH, PAKeThI, phlyar,
MIOJIBIDKHBIM M HETIOJBIDKHBIN OJIOKM, HAKJIOHHAS IJIOCKOCTH, NMPOCTHIE MEXaHU3MBbI B OBITY, COOOILAIOIINECS COCY.Ibl, YCTPOMCTBO
BOJIOTIPOBO/IA, TUAPABIMYECKUI Mpecc, MaHOMETpP, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, 3XOJIOT, MCIOIb30BaHHE
yJIBTpa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA

2.1 OCHOBHBIE TIOJOKEHHUSI MOJEKYJSIPHO-KHHETHYECKOW TEOPHH CTPOCHHS BemiecTBa. MoJenu TBEPIOTrO, JKHUIKOTO U Ta3000pa3HOTO
cocTosiHu# BemecTBa. Kpucraminueckue u aMmopQHble Tena

2.2 JIBrokeHue yacTul] BeuiecTBa. CBsA3b CKOPOCTH ABMKEHMSI YacTHUI] C TemMIreparypoil. bpoyHoBckoe nBmxenue, muddysus

2.3 CMaurBaHue U KallWJUISIPHBIE SBJICHUS

2.4 TemnoBoe paciimpeHye u cxxatue

2.5 TemnoBoe paBHOBECHE

2.6 BryTtpennsist sHeprus. Pabota u Teruionepeaaya Kak crocoObl H3MEHEHUS BHYTPEHHEH SHEpTUn

2.7 Buns! Temonepeaaun: TEIUIONPOBOHOCTh, KOHBEKIIHS, N3TyICHNE




2.8

HarpeBaHHe 1 OXJIaAXKACHUC TCII. KonnuecTBO TEIIOTHI. VI[GHI:HEUI TCIINIOEMKOCTD!

Q=cm(tz - t1)
2.9 3aKOH COXpaHEHUS SHEPTUH B TEIIJIOBBIX MIPOIIECCax. Y paBHEHHUE TEIJIOBOTO OanaHca:
Qi+Q2+..=0
2.10 Hcnapenue u konaeHcanus. M3Menenne BHyTpeHHEH SHEPTUH B IIPOIecce UCTIapeHNst M KOHIeHcay. Kunenue sXuaKocTy. Y nenpHast
TETJI0Ta MapooOpa3zoBaHusL:
m
2.11 BiaxxHocTh BO3yxa
2.12 [TnaBnenue u kpucrtawuzanus. MisMeHeHre BHYTpEHHEH SHEPTUH MIPY IUIABJICHUU U KPUCTAJUTU3AIMH. Y IebHAs TEIUIOTa TUIABICHHS:
m
2.13 BHyTpeHHsIst SHepTrHst CrOpaHus TOIUIMBA. Y JIeNTbHAsl TEIUIOTa CrOpaHus TOTUTUBA!
m
2.14 [Tpununs! paboTs! TemnoBbix apurarenei. KITJI teruioBoro apuratens
2.15 [TpakTuyeckue paboThI
W3mepenne yaenbHON TEIIOEMKOCTH METAUIMYeCKOTO LWIMHJIPA; KOJMYECTBA TEIUIOTHI, ITOJYYEHHOTO BOJOW KOMHATHOW
TemrepaTrypbl (PUKCHUPOBAHHONW MAacChl, B KOTOPYIO OIYIIEH HArpeTblii IUIUHIAP; KOJIWYECTBA TEIUIOTHI, OTAAHHOTO HarpeThiM
[WIMHAPOM, TOCTIe OMYCKAaHWs €ro B BOAY KOMHATHOHM TEMIIEpaTyphl; OTHOCHTEIBHON BIAXXHOCTH BO3MyXa; yIEIbHOW TEIUIOTHI
TUTaBJICHUS JIbJIA.
HccnenoBanre M3MEHEHUsT TEMIEPaTyphl BOJABI MPH PAa3IUYHBIX YCIOBHAX; SBJICHHUS TEIIOOOMEHa MPU CMEIIMBAHUHU XOJIOJAHON U
ropstueil Bojpl; mpoliecca ucnapeHust
2.16 dusnueckue BICHNS B IPUPO/IE: MOBEPXHOCTHOE HATSXKEHHE U KAITMJUISIPHBIE SIBICHUS B IPUPOJIE, KPUCTAILIBI B IPUPOJIE, U3ITyUYeHHUE

ComnHua, 3aMep3aHue BOJIOEMOB, MOPCKHE Opu3bl; 00pa3oBaHME POCHI, TyMaHa, HHes, CHera




2.17

TexHuyeckue ycTpoicTBa: KalWJUISPbl, IPUMEPBl MCIONb30BAaHUS KPUCTAJIOB, KMIKOCTHBIM TEPMOMETpP, JAaTUYUK TEMIEPATYpHI,
TEPMOC, CCTEMa OTOILIEHUs JOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOuHa, JBUTaTellb BHYTPEHHETO CrOPAHUs

3 DJIEKTPOMATHUTHBIE SABJIEHUA
3.1 Dnektpuzanus Tel. [[Ba Bua 31eKTPUUYECKUX 3apsiI0B
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHECHHSI SJCKTPUUECKOTO 3apsiia
3.4 Dnektpudeckoe moje. HampspkeHHOCTh AyieKTpudeckoro mojst. [IpuHImI Cynepno3uium MeKTPUYeCKUX Mojiek (Ha KauyeCTBEHHOM
YPOBHE)
3.5 Hocurenu snekTpudeckux 3apsaoB. J{eHCTBHE JIEKTPHUECKOTO TOJIS Ha AIIEKTPUYECKHE 3apsiibl. [I[pOBOTHUKY U TUAICKTPUKU
3.6 [TocTostHHBII AneKTprUYeCKHil TOK. [leiicTBus 3nekTpudeckoro Toka. Cuia Toka. Hanpsbkenue.
t
3.7 DNEeKTPUYIEeCKOe CONPOTUBICHHE. Y IETTbHOE AIEKTPUIECKOE COMPOTUBIICHHE:
R=P!
3.8 3akoH Oma ay1s yqacTka dJIeKTPHYECKON TIeTIH:
3.9 [TocnenoBarenbHOE COENMHEHUE TPOBOJHUKOB!

li=1;U=Ur+Uz; R=R1+Ra.
[TapannensHoe coeMHEHNE TPOBOAHUKOB PABHOTO CONPOTUBIICHUS:




Ur=Uz I =11+ 13 2

CMeniaHHbIE COCIMHCHUA ITPOBOAHHUKOB

3.10 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
A=U-1-t;,P=U"1

3.11 3akoH JIxoyns-Jlenna:
Q=1P-R-t

3.12 OmnbIT OpcTena. MarHuTHOE 1MoJjie IPSMOro MPOBOJIHUKA C TOKOM. JIMHMM MarHUTHON MHIYKIUU

3.13 MarauTtHoe 1ose MoCTOSHHOro MarHuTa. BzaumoeiicTBue MOCTOSIHHBIX MarHUTOB

3.14 JIelicTBHE MarHUTHOTO I10JI1 HA IPOBOJHUK C TOKOM

3.15 OneiTel @apanes. SABneHue snekTpoMarHuTHON MHAYyKuuu. [Ipasuno Jlenua

3.16 [IpakTnueckue paboThI
W3mepenue 371eKTpU4ecKOro CONMPOTUBIIEHNS PE3UCTOPA; MOIHOCTH 3JIEKTPUUECKOT0 TOKa; paboThI 3JEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, BO3HHKAIOLIErO B MPOBOJHUKE (PE3UCTOPHI, JIAMIIOYKA), OT HANpPSDKEHHS HAa KOHIAX
MIPOBOJIHUKA; 3aBUCUMOCTH COIIPOTUBIICHHSI OT AJTMHBI IPOBOJHHKA, TJIOLIA/IU €r0 MOMEPEYHOI0 CeUeHUs U yICIbHOTO COMPOTUBIICHUS.
[IpoBepka mpaBwiia Ui 3IEKTPUUYECKOTO HAMPSOHKEHHs MPU IOCIEI0BATEIIbHOM COEJUHEHHM IMPOBOJHUKOB; MpaBWUJa JJS CHIIbI
JIEKTPUUYECKOTO TOKA MPU MapalljieIbHOM COeAMHEHUH MTPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17 dusnuecKkue SBJICHUS B IPUPOJE: IEKTPUUECKUE IBICHHS B aTMOC(EPE, HIEKTPHUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE T0J1e 3eMIIH,
Jpeiid moJIFOCOB, POJIb MATHUTHOTO TIOJIST JIJIS )KU3HU Ha 3emuie, TTOJISIPHOE CUSTHUE

3.18 TexHuyeckue ycTpoiicTBa: 371€KTPOCKOI, aMIIEPMETP, BOIBTMETP, PEOCTAT, CYETUUK AIEKTPUUECKON IHEPTUH, FIEKTPOOCBETUTEIbHbBIE
npuOOpHI, HarpeBaTeNbHbIE 3JIEKTPONPHOOPHI (PUMEPHI), AIEKTPUUYECKHE IMPEIOXPAHUTENHN, SJIEKTPOMArHUT, 3JEKTPOJBUTATEINb
MIOCTOSIHHOTO TOKa, TeHEpaTop MOCTOSHHOTO TOKa

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKasa 3JIeKTpOMarHUTHRIX BOJTH

3.20 JlyueBast Mmojienb cBeta. [IpsmonuHeliHoe pacpocTpaHeHe CBeTa

3.21 3akoH oTpaxxeHus cBera. [lnockoe 3epkano




3.22

IIpenomiieHne cBeTa. 3aKOH MPETOMIIEHHSI CBETA

3.23 Hucnepcus cera

3.24 JIunza. Xox nyyelt B uH3e. DOKYCHOE pPACCTOSHUE JIMH3bI. ONTHYECKas CUla JIMH3bI:
D=1/F

3.25 I'ma3 xak onrtuueckas cucrema. Onrudeckue mpudopsl

3.26 [IpakTrueckue paboThl
M3mepenne onTHYECKOM CHITbI cCOOMpPArOIIeii TMH3BL; (DOKYCHOTO PacCTOSIHUS COOMPAIOIEH JTMH3HI (II0 CBOMCTBY paBEHCTBA Pa3MepOB
npeaMeTa U u300paskeHusl, KorJa MpeAMeT PacloIokKeH B IBOHHOM (poKyce), moKazaTess MpeIoMIICHHs CTEKIa.
HccnenoBanue cBOiiCTBa M300pakeHUSs, TOIYYEHHOTO C MOMOIIBIO COOMPAIOMIEH JIMH3bI, H3MEHEHHUS (POKYCHOTO PACCTOSHUS JBYX
CJIO)KEHHBIX JIMH3; 3aBUCHUMOCTH YTJIa MPEIOMJICHHS CBETOBOTO JIyda OT yriia MaJieHus Ha TpaHuiie "BO3AyX - CTEKIO"

3.27 Oduznyeckue sBiIeHus B mpupoje: 3atMenus Comnnia u JIyHsl, 1[BeTa Teln, onTuyeckue siBjaeHus B atMocdepe (uBeT Heba, pedpakius,
pazayra, MUpax)

3.28 TexHuueckue yCcTporucTBa: 0UKH, MEPUCKOT, (hoTOANapar, ONTHIECKUE CBETOBOIBI

4 KBAHTOBBIE ABJIEHU A

4.1 PaguoaktuBHOCTB. Anb(da-, 6eTa-, ramma-usnydenus. Peakiuu ansda- u 6era-pacnana

4.2 OmnsiThl Pesepdopaa no paccesnuto ansga-uactuil. [lnanerapHas Moaens atoma

4.3 CocraB aromHoro siapa. M3orormnsl

4.4 [lepuon nomypacnana aTOMHBIX S1€ep

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsJ0BOTO U MacCOBOIO YHCEI

4.6 dusnueckue ABJICHUS B IPUPOE: €CTECTBEHHbIN PaJUOaKTUBHBINA (POH, KOCMUYECKHE JTyYH, PAJOAKTUBHOE M3ITyueHHE PUPOIHBIX
MUHEPAJIOB, IEHCTBUE PaAHOAKTHBHBIX N3TYYCHUH Ha OPTaHU3M YeIOBEKa

4.7 TexHuueckue ycTpoicTBa: CIIEKTPOCKOII, MHIAMBUAYAIbHBINA 103UMETp, Kamepa BuibcoHa, siiepHas sHepreTuka
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