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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKEe Ha YPOBHE OCHOBHOrO OOmIEro 0Opa3oBaHHUs COCTaBJI€HAa HAa OCHOBE
MOJIOKEHUA M TpeOOBaHMU K pe3yibTaTaM OCBOEHHMsS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3zoBaTeIbHOM
nporpammsbl, npeacrasieHHbIX B @I'OC OO0, a Taxxke ¢ yuérom (enepanbHoil paboueil mporpammbl
Bocnutanus u Konuenmuu npernoaBanust yaeOHoro npeamera «Dusnkay.

Conepxanue mporpamMmbl 1O (u3MKe HampaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH 00yYalOIIMXCsl M OPTaHU3aUI0 N3y4YeHUs (PU3UKM Ha IEATeIbHOCTHOU OCHOBE. B mporpamme
1o (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeamera B peanuzaiuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3ybTaTaM OOy4eHHs, a TAKKE MEKIPEIMETHBIC CBSI3U
€CTECTBEHHO-HAYUHBIX YU€OHBIX ITPEIMETOB HA YPOBHE OCHOBHOT'O O0IIEr0 0Opa30oBaHuUsI.

[Tporpamma o ¢u3HKe yCTaHABIMBAET pacipeesieHue y4eOHOro MaTepyraa o rogam o0yueHus (1o
KJjlaccaMm), IpeJylaraeT MpUMEPHYIO IOCIEN0BATENBHOCTh U3yUEHHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS
MIPEMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yUarOMXCsl.

[Iporpamma mo ¢usuke pa3paboTaHa C IETbI0 OKa3aHUS METOAWYECKOH MOMOINM YYUTENO B
CO3JIaHUM paboyeil MpOrpamMmbl 0 Y4eOHOMY MpPEIMETY.

®dusnKa SBISETCS CUCTEMOOOPA3YIOUINM I €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIbKY
¢du3nUecKre 3aKOHbI JIe)KaT B OCHOBE MPOIIECCOB U ABJICHHI, U3y4yaeMbIX XUMUeEH, OHoIorueit, acTpoHOMUEH
u (usznyeckoil reorpadueil, BHOCHT BKJIQJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, HPEAOCTaBISET
HanOosee sicCHbIE 00pa3lbl NMPUMEHEHUS HAYYHOrO METOJa MO3HAHUS, TO €CTh CI0co0a IMOIy4eHUs
JOCTOBEPHBIX 3HAHUU O MUpE.

OnHa M3 TTABHBIX 337a4 (U3UUECKOro o0pa3oBaHUS B CTPYKType OO0Iero oopa3oBaHHs COCTOUT B
(bopMHpPOBAHNHU €CTECTBEHHO-HAyUYHOU TPAaMOTHOCTH U MHTEpeca K HayKe y 00yJarommxcsl.

N3zyuenue ¢pu3nku Ha 6a30BOM ypOBHE MPEATOJIATAET OBJIAJCHHUE CICAYIOIIMMU KOMIIETEHTHOCTSIMH,
XapaKTepU3yIOIINMH €CTECTBEHHO-HAYUYHYI0 TPaMOTHOCTbD:

HAYYHO OOBSCHSATH SIBICHUS;
OLIEHUBATh U MTOHUMATh 0COOEHHOCTH HAyYHOT'O MCCIIeIOBAHMUS;
UHTEPIPETUPOBATH IaHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA AJIs IOJYyUYEHHUS BBIBOJIOB.

Ilenn n3ydenus (U3MKU HAa ypOBHE OCHOBHOTO o0Iero oOpa3oBaHus ompeneneHsl B KoHuenuu
npernoaBanus yueoHoro npeamera «dusnka» B 00pa3zoBareibHbIX opranuzanusax Poccuiickoit denepanuu,
peanu3yomux OCHOBHBIE 00IIeo0pa3oBaTeNbHbIE IPOrpaMMbl, YTBEpXKIAEHHOH pemenueM Komneruu
Munuctepctsa npocserienus Poccuiickoit @enepanuu (mpotokon ot 3 gekadps 2019 r. Ne [TK-48H).

Hean nzyyenus pu3nKu:
npuoOpeTeHnue MHTEepeca M CTPeMIICHHs OOYy4arouXcs K HAayYHOMY HW3YUEHHIO HPUPOIBI, PA3BUTHE HX
MHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE MPEJICTABICHUI 0 HAYYHOM METO/Ie O3HAHUA U (POPMHUPOBAHUE UCCIIEAOBATEILCKOTO OTHOIICHUS
K OKPY>KaIOILIUM SIBJICHUSM;
¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PECHHUSI KaK pe3yibTaTa HU3yYeHHs OCHOB CTPOEHHUS MaTepuH MU
(yHIaMEHTAJIbHBIX 3aKOHOB (DH3HUKH;

(dbopmMHUpoBaHUE TPEACTABICHUNA O POJM (DUBMKU IS Pa3BUTHS JAPYTHMX €CTECTBEHHBIX HAyK, TEXHHKH H
TEXHOJIOTH;

pa3BUTHE MPEICTaBICHUI 0 BO3MOXKHBIX cdepax Oynymieil npodeccnoHanbHOM AeATeIbHOCTH, CBI3aHHOM C
($U3MKOI, MOATOTOBKA K AalbHEHIIeMy O0YUYEHHIO B TOM HaIlPaBICHHH.

JlocTiKeHne 3TUX IieNieil mporpaMMbl Mo (HU3UKE HAa YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
o0ecreynBaeTcsl pelIeHneM CIeIyoIuX 3a4ay:
npuoOpeTeHne 3HAaHUH O TUCKPETHOM CTPOSHHM BEIIECTBA, O MEXaHWYECKUX, TEIUIOBBIX, HJIEKTPUUYECKHX,
MarHUTHBIX U KBAaHTOBBIX SIBICHUSX;
npuoOpeTeHrne YMEHH ONHMCHIBAaTh M OOBSACHATH (PU3UUECKUE SBICHUS C MCIOJIB30BAHUEM IOIYUYEHHBIX
3HAHUM;

OCBOCHHME METOJIOB DPEILICHUs NMPOCTEHINTNX pacu€THHIX 33134 C HCIOJb30BAHUEM (U3NYECKUX MOJIENIEH,
TBOPYECKHX M MPAKTUKO-OPHUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE yMEHUH HaONIOJaTh MPHUPOIHBIC SIBICHUS M BBIMOJHATH OIBITHL, JIA0OpaTOpHbIE PAabOTHI U
HKCIIEPUMEHTAIbHbIE UCCIICAOBAHMS C UCTIONBb30BAaHUEM N3MEPHUTEIBHBIX IPHOOPOB;



OCBOCHHME TPUEMOB pPaboOThl ¢ HH(MOpMaIMeld (U3NIECKOTO COAEp)KaHUs, BKIOYass WHPOPMALHIO O
COBPEMEHHBIX JIOCTIKCHUAX (PU3UKH, aHAIU3 U KPUTUIECKOE OIICHUBAHKUE WH(OPMAIINN;
3HAKOMCTBO CO cdepamu MpodhecCHOHATLHON NesSATEIbHOCTH, CBSI3aHHBIMU C (PU3UKON, U COBPEMEHHBIMH
TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha TOCTIKEHUSIX (PU3MUECKON HAYKH.

Ha uzydenue ¢pusuku (6a30BbIii ypOBEHB) HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs OTBOJAUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heziel0), B 8 kiacce — 68 yacoB (2 yaca B HeJeno), B 9 kiiacce

— 102 4aca (3 yaca B HeneNIo).
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Pasnen 1. ®Pusuka u e€ posib B NO3HAHMHM OKPY’KAKOIIEr0 MUpA.

®dusuka — Hayka o npupoze. SBneHus npuponabl. PU3NYECKUE SBICHUS: MEXaHUYECKHE, TEIJIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BenwmuuHbL. M3mepenue (usmuecknx BenuunH. Dusmueckue npudbopsl. [lorpemHocTs
n3MepeHuil. MexxayHapoaHas CucTeMa euHULL.

Kak ¢usuka m npyrue ecrecTBEHHbIE HAyKH H3y4daloT Npupoay. EcTecTBeHHO-HAy4HBIH METOA
MO3HAHUs: HAOJI0IeHUE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHHUE THIIOTE3, SKCIICPUMEHT I10 MPOBEPKE
TUIoTe3, 00bsICHEHNE Ha0It0aeMoro siBiieHus. Onucanne GU3NUECKuX SBJICHUN C TIOMOIIBIO MOJIEIEH.

Jemoncmpayuu.

MexaHnuyeckue, TENI0BbIE, 3JEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

dusnueckue npruOOpsI U MPOLEAYPa IPIMBIX U3MEPEHHUH aHAJIOTOBBIM M LU(POBBIM TPUOOPOM.
Jlabopamopusie pabomst u onvimel.

Omnpenernenue eHbl JeIeHUs KAl U3MEPUTEIHHOTO pUbdopa.

N3mepeHue paccTosHUAMN.

W3mepenne 06bEMa XKUAKOCTH U TBEPAOTO Tea.

Onpenenenne pa3sMepoOB MabIX TEI.

N3mepenue temnepaTypsl IPHU MOMOIIY KUJIKOCTHOIO TEPMOMETPA U AATYMKA TEMIIEPATYPHI.

IIpoBenenue wuccienoBaHUS 10 TPOBEPKE TMIOTE3bl: JAJIBHOCTh IOJIETA IIApPHUKA, MYLIIEHHOTO

TOPU30HTAIIBHO, TEM OO0JIbIIIe, YeM OOJIbIIE BHICOTA ITyCKa.

Pasnen 2. [leppoHavyanbHble CBeJeHHS O CTPOCHHMH BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbI, MX pa3Mepbl. ONbITHI, OKa3bIBAIOLIUE AMCKPETHOE
CTPOEHHUE BEILECTBA.

JIBrkenue 4actull BemiecTBa. CBs3b CKOPOCTH JIBHXKEHMSI YacTHI ¢ Temmeparypoil. bpoyHoBckoe
nBkenue, uddysus. BzaumoseiicTBrue yacTHIl BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAaHUE.

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOEHHUE ra30B, JKUIAKOCTEW U TBEPIABIX (KPUCTAIMYECKUX) TEIl.
B3aumocBsI3p MeX 1y CBOMCTBAMHU BELECTB B PA3HBIX arperaTHbIX COCTOSIHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
crpoenueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUHM BOJIBI.

emoncmpayuu.

Habmtonenue OpOoyHOBCKOTO JBHKEHHUSL.
Habmonenue nudpdysum.
Habmtonenue siBieHui, 00BbsICHAIOMUXCS TPUTSHDKEHUEM WM OTTAIKHBAHUEM YaCTHIL BEIIECTBA.

Jlabopamopusie pabomot u onvimel.

OreHka quaMeTpa aToMa METOJIOM PSJIOB (C MCIIONb30BaHUEM (oTrorpaduit).
OnpIThI 10 HAOTIOAEHUIO TEIJIOBOTO PaCIIPEHMSI Ta30B.
OmnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKESHUSI.

Paznen 3. /IBuskeHune u B3auMo/ieiicTBHe TeJl.

Mexannueckoe naBWKeHUE. PaBHOMepHOe M HepaBHOMEpHoe aABMkeHue. Ckopoctb. Cpennss
CKOpPOCTb IIPY HEPAaBHOMEPHOM JIBH)KEHUU. Pacuér myTu U BpeMeHHU ABUKECHHUS.

SIBnenne wmHepuMu. 3aKOH HMHepUMM. B3aumoneicTBue Tell Kak NpUYMHA HM3MEHEHMsI CKOpPOCTHU
IBWKEHMs Tell. Macca kak Mepa HHepTHOcTH Tena. ITnoTtHocTh BemecTBa. CBA3b INIOTHOCTH € KOJIMYECTBOM
MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTHKa B3auMmozeicTBus Ten. Cuiia ynpyroctu U 3akoH I'yka. MI3smepenune cuibl ¢
IIOMOUIBI0 JUHAMOMETpA. SIBI€HME TAroTeHHs M cuia TshkecTH. Cuila TSHKECTH Ha ApYrux IuiaHerax. Bec
tena. HeBecomocts. CrojkeHne cuil, HallpaBJIEHHBIX 1O OJHOW mpsimol. PaBHozeilcTByromas cui. Cuna
TpeHUsl. TpeHHEe CKOIbKEHNUS U TPEHUE MOKos. TpeHue B IpupoJe U TEXHUKE.

Jemoncmpayuu.

HabmtoneHne MexaHMYeCKOro ABMKEHHS Tela.
N3mepenne cKkopoCTH IPSIMOJIMHEUHOIO IBUKEHHUS.
Habmtonenue siBleHUs: HHEPLIUH.



N

bl ol S

O NN RN =

b=

b=

Habmtonenne u3MeHeHus! CKOPOCTH MTPU B3aUMOJICHCTBUH Tell.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEIl.
CrnosxeHue cuil, HalpaBJICHHBIX 110 OJHON MPSIMOH.

Jlabopamopusie pabomot u onvimel.

OmnpeneneHne CKOPOCTH PaBHOMEPHOIO MABM)KEHHA (LIApUKa B IKUAKOCTH, MOJEIH AIIEKTPUYECKOTO
aBTOMOOMJIS U TaK Jiajee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHS OpycKa WM IapUKa 110 HAKIIOHHOM TIOCKOCTH.
Onpenenenne MIOTHOCTU TBEPIOTO TeENA.

OmnBITHL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHU (edopMaliin) Npy>KUHBI OT MPUIIOKEHHON CHITBI.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tela U XapakTepa
COIIPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUIKOCTEH 1 ra3oB.

Hasnenne. CriocoObl yMEHbIICHHUS M yBETUUEHUs AaBieHus. J(aBieHue ra3a. 3aBUCUMOCTh AaBJICHHS
raza ot o0béma, Temmeparypsl. Ilepenaua naBieHus TBEPABIMU TEJIaMH, JKUAKOCTAMH M Ta3aMu. 3aKOH
ITackans. IIlHeBMaTHUeCcKHe MalIMHbBI. 3aBUCHMOCTb JIaBJIEHUS >KUIKOCTH OT IiTyOuHBl. ['mapocraTudeckuii
napazgokc. Coobmraromuecs cocyapbl. [ uapaBnudeckue MEXaHU3MBbI.

Atmoctepa 3emnu u armochepHoe naBieHuE. [IpUUMHBI CyIIECTBOBAHHS BO3IYIIHONW OOOJIOYKH
3emmn. OneiT Toppuuemu. M3mepenne armocepHOro aaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! /Ui u3MepeHus: arMoc(hepHOro JaBIeHHUS.

JleficTBUE XKMJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Telo. BeITankuBaromas (apxumenoBa) cuia.
3akoH Apxumena. [InaBanue ten. BosagyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIEPATYpHI.

Ilepenaya naBieHUs )KUIKOCTBIO U Fa30M.

CooOlmarommmecs COCyIbl.

I'mppaBnuueckuit mpecc.

[TposiBnenue neiicTBUg aTMOCHEPHOTO JaBICHUSL.

3aBHCHMOCTD BBITAIKMBAIONICH CHIIBI OT 00bEMaA MOTPYKEHHOM YacTH Teja U INIOTHOCTHU JKUKOCTH.
PaBeHCTBO BBITAIIKUBAIOILEH CHUIIbI BECY BBITECHEHHON KUIKOCTH.

VYcnoBue maBaHus TeIl: IUIABAHUE WM NOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOIIIEHMS IIJIOTHOCTEN Tela
U )KMJIKOCTH.

Jlabopamopuwie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOZle OT 00bEMa MOrpy>KEHHON B )KUKOCTh YaCTH TeJa.
Onpenenenne BbITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B HKHUAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIbI, IEHCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT MAacChl Teja.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHUJIBI, AEUCTBYIOLIEH HA TEJIO B )KUIKOCTH, OT
00BEMa MOTPYKEHHOH B )KUIKOCTh YACTH TeJa U OT IJIOTHOCTH KUIKOCTH.

KoHcTpyupoBaHue apeomMeTpa Wik KOHCTPYHUPOBAHUE JIOAKHU U ONPEIEIICHNE €€ TPY30I10AbEMHOCTH.

Pasnen 5. PaGora n MOIIHOCTBH. JHeEprus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTble MexaHHM3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio paBHOBecHs phlyara.
[IpumeHeHne mpaBwiia paBHOBECUS pblyara K OJIoKy. «3omoTtoe mpaBmio» Mexanuku. KIIJ[ mpocThix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHetnueckas M moTeHuuanbHas sHeprus. lIpeBpamienue ogHoro Buja
MEXaHUUYECKOHN HEPIUHu B APYroil. 3aKOH COXpaHEHUS JHEPTUH B MEXAHHUKE.

Jemoncmpayuu.

IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomot u onvimel.

Omnpenenenue pabOThI CHIIBI TPEHUS P PABHOMEPHOM JIBUYKEHUH TeJa M0 TOPU30HTAIbHONW TOBEPXHOCTH.
HccenenoBanue yciioBuil paBHOBECHs pblyara.

N3mepenue KII/ HakJIOHHOH IJIOCKOCTH.

N3yueHne 3aKk0Ha COXpaHEHUS MEXaHUYECKOM SHEPIUU.
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Pa3pnen 6. TenoBble siB1eHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKOW TEOPUH CTPOCHHUS BellecTBa. Macca u pa3mepsl
aTOMOB M MoOJieKyJd. OTBITHI, MOJITBEPKAAIOLUIME OCHOBHBIE IMOJIOXKEHUS MOJEKYISIPHO-KMHETHUYECKOM
TEOPHUH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOr0 COCTOSHUM BemecTBa. Kpucrammmdeckue u aMmopdHbie
tena. OOBSCHEHHE CBOWMCTB Ta30B, XHIKOCTEH M TBEPABIX TET HA OCHOBE TMOJOXEHUH MOJEKYISPHO-
-KHHEeTUYeCKOU Teopur. CMauMBaHUE U KaNWUISpHBIC ABJICHU. TeIIoBOe pacliupeHue 1 CoKaThe.

Temneparypa. CBs3b TeMmImeparypbl CO CKOPOCTbIO TEIJIOBOTO JBMIXKEHHUS YacTHll. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUsT BHYTPEHHEH SHEpruu: TeIulonepenaya U COBeplIeHHe padoThl. Buier
TEIUIONEPEIaun: TEIUIONPOBOIHOCTh, KOHBEKLIUSI, H3TyUCHUE.

KonuuecTBo TemnoTel. YaenbHas TEIUIOEMKOCTH BEIIecTBa. TeriooOMeH M TEIIOBOE PaBHOBECHE.
VYpaBHenne temnoBoro Oamanca. [lmaBieHwe W OTBEpACBAaHHE KPHUCTAJUIMYECKUX BEIIECTB. Y IEIbHAS
terota 1uiaBneHus. IlapooOpazoBanne u konzaeHcanusa. Mcmapenune. Kunenuwe. YnenbHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(EpPHOTO JaBICHHSI.

BnaxnocTs Bo3myxa.

DHeprus ToIvMBa. Y IeiabHas TEII0Ta CrOPAHUS.

[Mpuanmmer padotel TermoBeix asurareneit KIIJ temmoBoro nsurarens. TemnmoBele aBUTATENH U
3alIUTa OKPYKarOLIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Jemoncmpayuu.

Ha6monenne 6poyHOBCKOTO IBHIKEHUSI.

Ha6monenue nuddysum.

HaGmroienue sSBIeHU CMAaYMBaHUS W KAMAJUTSIPHBIX SBICHUI.

HaGuroieHre TemmoBoro pacmpeHus Ted.

W3meHeHue naBiieHus ra3a Mpyu U3MEHEHUU 00bEMa U HAarPEBAHUU WIIA OXJTAKICHUH.
[IpaBuna usmepenus Temneparypsl.

Bunel reruionepenaun.

OxnaxkieHue Ipy COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepiiieHUH padOThI BHEITHUMU CHIIAMHU.

. CpaBHEeHUE TETUNIOEMKOCTEH pa3IMYHBIX BEILIECTB.

. HaGaromenne KumeHusl.

. HaGmrotenue mocTostHCTBa TeMITepaTyphl pHU TUIABIICHUH.
. Mopenu TerIoBBIX ABUTATENICH.

Jlabopamopuwie pabomot u onvimel.
OmnbITH IO OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKECHUSI.
OnbIThI 10 BRIpAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM WIIM caxapa.
OnpIThI 10 HAOTIOAEHUIO TETJIOBOTO PACIIMPEHMSI Fa30B, )KUJKOCTEN U TBEPABIX TEI.
Omnpenenenue AaBIeHNUs BO3AyXa B OAJUIOHE IINPHIIA.
OnbpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb JAaBJIEHUS BO3JlyXa OT €ro oObéMa M HarpeBaHUs WIH
OXJIAXKICHMUSL.
ITpoBepka TUMOTE3bl IMHEHHON 3aBUCUMOCTHU JUIMHBI CTOJIONKA KHUJIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEMIIEPATYPBI.
Habmtonenne u3MeHeHus BHYTpEHHEH SHepIruu Teja B pe3yJIbTaTe TeIlonepeaayd U padoThl BHEIIHUX CHIL.
HccnenoBanue siBICHUS TEIIOOOMEHA MPU CMEIIMBAHUHU XOJIOTHON M ropsiueil BOIBI.
OmnpeneneHne KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOHM MPHU TEMJI000MEHE C HArpeThM METaUTMYECKUM
LMJIMHIPOM.
Ornpenenenue yaenbHOU TEIIIOEMKOCTH BEIIECTBA.
HccenenoBanue npouecca UCIapeHusl.
OnpeneneHne OTHOCUTENBHOM BIIaXHOCTU BO3/yXa.

. OHpeﬂeneHHe y,Z[GJIBHOfI TCIJIOTHI INIABJICHUA JbAA.

Pasnen 7. DiekTpuyeckne 1 MArHUTHBIE SIBJICHHS.
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Onextpuszanus Tena. J[Ba poja 3JeKTpUUECKUX 3apsAnoB. B3aumoneicTBue 3apspKEHHBIX Tell. 3aKOH
KynoHa (3aBUCHMOCTD CHJIBI B3aMMOJEHCTBUS 3apSKEHHBIX TEJI OT BEJIMYMHBI 3apS0B U PACCTOSTHUS MEXTY
TeJIaMu).

Onexrpuueckoe mnone. Hanpsx€HHocTs anekTpudeckoro mois. IlpuHnun — cynepno3unuu
ANIEKTPUUECKUX MOJIeH (Ha KaYECTBEHHOM yYpPOBHE).

Hocurenu »snexkTpuyeckux 3apsaoB. OJIEMEHTapHbIM JJeKTpuueckuil 3apsa. CTpoeHue aTtoMma.
IIpoBOAHMKY M TUAIEKTPUKH. 3aKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsia.

DNEeKTpUUYECKUN TOK. YCIOBHUS CYyIIECTBOBAHUS D3JIEKTPUUECKOTO TOKA. VICTOUHHMKM IHOCTOSHHOTO
ToKa. JIeMCTBUSL SJEKTPUYECKOrOo TOKa (TEIJIOBOE, XHMHMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUH TOK B
KUIKOCTAX U raszax.

Onexrpuueckas nenb. Cuna Toka. DnekTpuueckoe HampspkeHue. CONpOTHBIEHHE ITPOBOIHMKA.
VY aenpHOE CONPOTUBIIEHHUE BellecTBa. 3akoH Oma s yuyactka nenu. [locienoBarenpsHoe U mapajuiebHOE
COCIMHEHHE IIPOBOJAHUKOB.

PabGota M MOLIHOCTH 3JEKTpUYEecKoro Toka. 3akoH Jxoyns—JleHna. DneKTpuyecKue LEmd |
NOTPEeOUTENH ICKTPUIECKOH sHeprun B ObITY. KOopoTkoe 3aMbIkaHHeE.

ITocTostHHBIE MarHuThl. B3auMMoOIeWCTBUE IOCTOSHHBIX MAarHUTOB. MarHuTHOoe mnose. MarHutHoe
noJie 3eMJIM U €ro 3HaueHue Ui )KU3HM Ha 3emiie. OnbIT Opcrena. MarHuTHOE 1osie 3JI€KTPUUECKOro TOKa.
IIpuMeHeHnEe DIEKTPOMAarHUTOB B TEXHUKE. JeWCTBME MarHUTHOIO IIOJII HAa IIPOBOJHUK C TOKOM.
DneKTpOoABUIaTEIb IOCTOSHHOTO TOKA. Vcronb3oBaHue 3JIEKTPOIBUTaTENEN B TEXHUUECKUX YCTPONCTBAaX U
Ha TPaHCIIOpTE.

Omnsitel Dapanes. SABnenue snaexTpoMarHuTHOM MHAyKuuu. IlpaBuio JleHna. DnexTporeneparop.
CriocoObl TONMY4YeHHS DJICKTPUYECKOH HHEPruu. ODIEKTPOCTAHIUM Ha BO300HOBISEMBIX HCTOYHHUKAX
JHEPIUH.

Jemoncmpayuu.

DneKTpu3alus Tel.

JIBa poJia JIIEKTPUUECKUX 3apsi0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.
YCTpOoUCTBO U JIEHCTBUE IIEKTPOCKOIIA.

DnexTpocTaTHuecKas HHIYKIIMSL.

3aKOH COXpaHEHUS PJIEKTPUUECKUX 3apsII0B.

IIpOBONHMKY U AUDIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

HcToYHMKH TOCTOSITHHOTO TOKA.

JIeNCTBUA DIIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKHUI TOK B )KHIKOCTH.

. 'a30BbI1 pa3psin.

. I3MepeHue cuipl TOKa aMIepMETPOM.

. I3MepeHue 3JIeKTpUYECKOTO HANPSKEHUS BOJIBTMETPOM.

. Peocrar u mara3uH COIPOTUBIICHUN.

. B3aumoaeicTBre NoCTOSHHLIX MAarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH Pa3IeJICHUS TIOJIFOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIENM TOCTOSTHHBIX MAarHUTOB.

. OneIT OpcTrena.

. MarauTHO€ 1noJje Toka. JJIeKTPOMarHmr.

. [lelicTBME MAarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENb MOCTOSHHOTO TOKA.

. UccnenoBanue ABIEHUS 2JIEKTPOMAarHiTHOM MHIYKIIUU.

. OnbrTer @apagest.

. 3aBUCHMOCTb HaIlpaBJIEHUS UHIYKIMOHHOTO TOKA OT YCJIOBHM €ro BO3HUKHOBEHHUSI.
. DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopusie pabomot u onvimel.
OnpIThI 10 HAOTIOAEHUIO 3JIEKTPU3ALUH TEJ MHAYKLIUEH U IPU COITPUKOCHOBEHHUU.
I/ICC.HGI[OBaHI/Ie ,Z[GI\/'ICTBI/DI QJICKTPHUYCCKOI'O I10JIA Ha ITPOBOAHUKHA U JTUBJICKTPUKH.
COopka u mpoBepKa pabOTHI MEKTPHUUECKOH IETTH MOCTOSIHHOTO TOKA.
W3mepenue u peryjJnpoBaHue CUIIbI TOKA.
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N3mepenue u peryjnpoBaHue HaIPSKCHUS.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YE€pe3 PE3UCTOpP, OT COINPOTHUBIICHMS PE3UCTOpa U
HaIIpSDKEHUS Ha PE3UCTOPE.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCHMOCTb 3JIEKTPUUYECKOIO CONPOTUBIIEHHS MPOBOJHUKA OT €ro IJIMHBI,
IJIOLIAIU IIONIEPEYHOr0 CEYCHHS U MaTepHalIa.

IIpoBepka nmpaBuia CI0KEHUS HANIPSKEHUH IIPU I1OCIEA0BATEIIBHOM COEAMHEHUU ABYX PE3UCTOPOB.
IIpoBepka nmpaBuia Aiisl CUJIbI TOKA IIPU NAPAIIIEIIBHOM COSUHEHUN PE3UCTOPOB.

Omnpenenenue paboThl AEKTPUIECKOTO TOKA, UAYILIETO YEPE3 PESUCTOP.

OnpeneneHne MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON HA PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepes3 JIaMIIOYKY, OT HAIIPsDKCHUS Ha HEH.

Onpenenenne KII/] narpeBatens.

HccenenoBanue MarHUTHOTO B3aUMOJIEHUCTBHS IIOCTOSIHHBIX MATHUTOB.

N3y4eHre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB ITPU UX OOBENUHEHUH U Pa3JIEICHUN.

HccenenoBanue AeCTBUSA AIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aMMOJAECHCTBHS KAaTyIIKHM C TOKOM M MarHUTa OT CHJIBI
TOKA Y HAIPaBJIEHMsI TOKA B KaTyILIKE.

N3yueHne neicTBUs MArHUTHOTO IIOJISI HA IIPOBOJAHUK C TOKOM.

KonctpyupoBanue u u3yueHue paboThl SJIEKTPOABUTaTENs.

N3mepenue KIIJ{ anexTpoaBUratenbHON yCTaHOBKH.

OnbITHI 110 UCCIIETOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHON MHIYKIMH: UCCIIEI0BAaHUE U3MEHEHHUM 3HAUEHUS U
HAIpPaBJIEHUS] UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHUs.

Mexanudeckoe ABumxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOr0 JBHKEHUS. PaBHOMEpHOE NPSIMOIMHENHOE ABWXKEHHE. HepaBHOMEpHOE NPSIMOIMHENHOE
nBrkeHue. CpenHsisi U MTHOBEHHAs: CKOPOCTH TeJla IIPU HEPABHOMEPHOM JBH)KEHUU.

Yckopenue. PaBHoyckopeHHOE TpsiMoNTHEelHOe BkeHHe. CBoOoaHOE maneHue. OnbiTel [ ammes.

PaBHOMepHOE nBMXKEeHHE MO OKpyXHOCTU. [lepuox u wacrora oOpamienus. JluHelHas u yrioBas
CKOpOCTH. LleHTpOoCTpeMUTEIBHOE YCKOPEHHUE.

Ilepebii 3akoH Hprotona. Bropon 3axkoH Hberorona. Tperuit 3akoH Herorona. IlpuHnmn
CYNEPIIO3ULINY CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuila TPEHUS CKOJIBKEHUS, CUJIa TPEHUS MOKOs, Ipyrue
BUJIBI TPEHHUS.

Cuna TsKecTH M 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpEHHE CBOOOIHOrO naieHus. /IBmkeHue miaHer
Bokpyr Counnua. IlepBas kocMudeckast ckopocTb. HeBecomocTh U nieperpysku.

PaBHOBecue MmarepuanbHOM Touku. AOcomoTHO TBEpAOe Teno. PaBHOBecwe TBEpHOro Tenma c
3aKPEIUIEHHON OCBIO BpalleHus. MomeHT cuibl. LIeHTp TskecTu.

Nmnynbee tena. M3meHeHne ummynbea. Mmmynabsc cuibl. 3aKOH COXpaHEHHs UMILyJbca. PeakTnBHOE
JBUYKEHUE.

Mexannueckasi pabota 1 MOIIHOCTh. PaboTa cuil TsDKECTH, YNpyrocTH, TpeHus. CBsi3b DHEPIUU U
pabotsl. [loreHnManbHass PHEPTUs Tea, MOTHATOTO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHumanbHas >Heprus
ckaroll npyxuHsl. Kunernueckas sHeprus. Teopema O KHMHETHYECKOM SHEPIMM. 3aKOH COXpaHEHMS
MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

Habmtonenne MexaHM4YecKoro ABMXKEHHSI T€Jla OTHOCUTENILHO PAa3HBIX TEJl OTCUETA.

CpaBHeHHE MyTE U TPACKTOPHUI IBUKEHUS OJJHOTO U TOTO YK€ TeJIa OTHOCUTEIBHO Pa3HBIX TENl OTCUETA.
N3mepenne CKOpOCTH U yCKOPEHHUSI IPSAMOIUHEHHOTO JBUKECHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOT'O IBHKCHMUS.

HabmtoneHue nBHKeHUs Tea 10 OKPYKHOCTH.

HaGmoieHne MeXaHWYECKUX SIBICHUW, NPOUCXOASMIUX B cucteme otcuéra «Tenmexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JIBYKEHUH OTHOCUTEIIHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHMS TeJla OT MacChl TeJla ¥ IEHCTBYIOIIEH HAa HETO CHUJIBL.
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Habmtonenue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEJI.
N3meHeHue Beca Tena IpU yCKOPEHHOM JIBUKEHHH.
Ilepenava ummyibca Ipu B3aMMOECHCTBUU TEIL.
[TpeoOpazoBaHus SHEPTUU NP B3aUMOACHCTBUH TEIL.
CoxpaHeHHe UMITyJIbca IIPU HEYIIPYTOM B3aUMOAECUCTBUH.
CoxpaHeHune UMIyJbca Mpu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.
HabmtoneHne peakTHUBHOTO JABHXKCHHSL.
CoxpaHeHne MEXaHUYEeCKOH SHEPTHH MTPU CBOOOTHOM HaICHUH.
CoxpaHeHre MEXaHNUECKON PHEPTUH NP IBUYKEHUU TeJIa MO/ I€HCTBUEM IPYKUHBI.
Jlabopamopuwie pabomot u onvimel.
KoHncTpyupoBanue Tpakra Ui pa3roHa U JajibHENIIEro paBHOMEPHOIO JBMKEHMSI IIApUKa UITU TEJIEKKH.
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHSI OpyCcKa MM JBM)KEHUS IIapHUKa MO HAKJIOHHON TIOCKOCTH.
Onpenenenne ycKOpeHus Tejla Py PaBHOYCKOPEHHOM JIBHKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBHCUMOCTH IYTH OT BPEMEHHM NPU PABHOYCKOPEHHOM JIBI)KEHUHM O€3 HavaabHOMH
CKOPOCTH.
[TpoBepka rumnoTessl: €ciiy MpH paBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaJIbHOM CKOPOCTHU IYTH OTHOCSTCS KaKk
P HEUETHBIX YUCEIL, TO COOTBETCTBYIOIIME TPOMEXKYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHUS.
Onpenenenne k03 uimeHTa TpeHus! CKOIbKEHHS.
Omnpenenenne KECTKOCTU NPY>KUHBI.
Omnpenenenue pabOThI CHIIBI TPEHUS IPU PABHOMEPHOM JIBUYKEHUH TeJa M0 TOPU30HTAIbHONW OBEPXHOCTH.

. Onpenenenne pabOTHl CHIIBI YIOPYTOCTH TNPU TOABEME Tpy3a C HCIOIH30BAaHHUEM HEIOABIKHOTO H

IMOABUKHOTO OJIOKOB.
N3ydeHue 3aKk0Ha COXpaHEHUs SHEPTUU.
Pasnen 9. Mexannueckne Kos1e0aHUsI M BOJIHBI.
KonebarenpHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKHM KOJICOAHMM: MEPHO, 4acTOTa, aMIUIUTY/A.
MaremaTHuecKuil 1 Ipy>KUHHBIA MasTHUKU. [IpeBpalieHne 3Hepruu npu KoedaTeaIbHOM JIBUKECHUU.
3aryxaromue konebanus. BeiHyxaeHHble koneOanus. Pesonanc. Mexanudeckue BoiHbL. CBOHCTBa
MEXaHUUYECKUX BOJIH. IIpononbHble U nonepeuHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTh €€ pacinpOCTPaHEHUS.
MexaHuueckue BOJHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.
3Byk. 'poMKOCTB 3ByKa U BbIcOTa TOHa. OTpaxkeHue 3Byka. MHPPa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habmtonenue koneOaHMii Tes MO/ 1EHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
Habmtonenue xoneOaHuii rpy3a Ha HUTH U HA TIPYKUHE.
HaGumroienne BBIHYKICHHBIX KOJI€OaHUM U pe30HaHcA.
PacnipocTpaneHnne npoAoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).
HabmtoneHne 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTUYECKUI pEe30HAHC.
Jlabopamopuwie pabomot u onvimel.
OmnpeneneHne 4acTOTHI U IEPHOAA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.
OmnpeneneHne 4acTOTHI U EPHOA KoleOaHUH NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEPHOAA KOJIeOaHUH TIOABEILICHHOTO K HUTHU TPy3a OT JJTUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJICOAHNH MPY>KUHHOTO MAagTHUKA OT MAacChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH IEeproia KoebaHuil rpy3a, MoABEHICHHOT0 K HUTH, OT Macchl rpy3a.
OmnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPHOAa KoJeOaHU MPYKMHHOTO MasTHUKA OT MaccChl rpys3a H
KECTKOCTHU IIPYKUHBI.
N3mepenue yckopeHust CBOOOTHOTO TACHHSI.
Pasnen 10. DneKTpoMarHuTHOE 10JIe M JIEKTPOMAarHUTHbIE BOJIHBI.
DNEKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTpOMAarHuTHeIX BOJH. Ilkana
AJIEKTPOMAarHUTHBIX BOJIH. VcrOIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JUISl COTOBOM CBSI3H.
OnexTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoHOBBIE CBOWCTBa CBETA.
Jemoncmpayuu.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BouiHOBBIE CBOMCTBA CBETA.
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Jlabopamopusie pabomot u onvimel.
W3ydenue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIBbIO MOOMIIBHOTO TesedoHa.
Pa3nea 11. CBeToBLI€E IBJICHUS.
JlyueBas mopenb cBera. Mcrounuku cBeta. lIpsiMoiiMHElWHOE pacnpocCTpaHEHUE CBETa. 3aTMEHHs
Connua u Jlynsl. Otpaxenue ceera. [lnockoe 3epkaiio. 3aKkoH OTpaKE€HUS CBETA.
[Ipenomiienne cBera. 3akOoH TMpesioMileHHs cBeTa. [lolHOE BHYTpeHHEE OTpakKeHHE CBETa.
Hcnons3oBaHue MOIHOIO BHYTPEHHETO OTPAXKEHUS B OIITUYECKUX CBETOBOJAX.
Jlunza. Xop myueit B muna3e. OnTuyeckas cuctema oroanmapara, MUKpOCKOIa U Teleckorna. [ a3 kak
ONTUYECKAs CUCTEMA. BIM30PYKOCTh U 1aIbHO30PKOCTD.
Paznoxenue Oenoro cBera B crmekTp. Omnbitel HbioToHa. CroxeHHE CHEKTPaJbHBIX IIBETOB.
Jucnepcus ceera.
Jemoncmpayuu.
[IpssMOnMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenne n300paXKeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.
IIpenomiieHue ceera.
OnTHyeckuil CBETOBO.
Xon nydeit B cobuparoieit JInH3e.
XoJ J1y4el B pacCEeUBAIOLLEH JIUH3E.
[Tonmyuyenne n300paXKeHUI C ITOMOUIBIO JTUH3.
[Tpuniun neiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

. Mopens rinasa.
. Paznoxxenue 0enoro cBera B CIIEKTP.
. IlomydeHune 6e10ro cBeTa NpH CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopusie pabomot u onvimel.
HccnenoBanue 3aBUCMMOCTH yIJla OTPaXXEHHUS CBETOBOTI'O JIy4a OT yIJla MaJeHuUs.
W3ydenune xapakTEpUCTHK H300paKeHUs IPEMETa B INIOCKOM 3epKaje.
HccnenoBanue 3aBUCUMOCTH YIUIa MPEJIOMIIEHHMSI CBETOBOIO Jiyda OT yrja HaJeHUs Ha TPaHMIE «BO3TyX—
CTEKJIO».
[TonmyuyeHne n300paXKeHU C TOMOIIBbIO COOMPAOLIEH JTHH3HI.
Omnpenenenne GOKYCHOT'O PACCTOSHUS U ONITUYECKOMN CHUIIBI COOMpArOIei INH3BL.
OMnBITH IO PA3IOKEHUIO OEIOro CBETa B CIIEKTP.
OMnBITH IO BOCHIPUATHIO IIBETA PEAMETOB NP UX HAOIIOJCHUN Yepe3 LIBETOBBIC (PHIIBTPHI.
Pa3nea 12. KBaHnTOBLIE IBJICHHUS.
OmnpiThl Pesepdopaa u muianerapuas Mmonens atoma. Mogens atoma bopa. Mcyckanue u nornomieHue
cBera aroMoM. KBaHThI. JIuHEUaThie CIEKTPHI.
PagnoaktuBHOCTh. Ajbda-, O6era- u ramma-usnydeHus. CTpoeHue aTtomMHoro siapa. HykinonHas
MOJIeNb aTOMHOTrO sipa. 3oTonsl. PannoaktuBHele npeBpaienus. [lepuon nomypacnana aTOMHBIX S1ED.
SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOI'O UMCEN. DHEPIHsl CBSA3H aTOMHBIX
anep. CBs3b Maccel U 3Hepruu. Peakuuu cuntesa u nenenus saep. Mcrounnku sHepruu CosiHIA U 3BE3 L.
SAnepHas oHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4YEHUN Ha )KUBbIC OPTaHU3MBI.
Jemoncmpayuu.
CrieKTphl U3ITy4€HUs U MOTJIOIIEHNUS.
CrieKTphl pa3IMyYHbIX I'a30B.
CrnexTp Bomopoa.
Habmtonenue TpexoB B kamepe BuibcoHa.
Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.
Perucrpanus n3nydeHus NpupoaHbIX MUHEPAJIOB U MPOJYKTOB.
Jlabopamopuwie pabomot u onvimel.
Habmtonenune CriIonHbIX M TMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY Iy TH (110 oTorpadusm).
W3mepenue paanoakTUBHOTO (oHA.
IToBTOpPHTE/IBLHO-00001IAI0IIIHIT MOTYJIb.



[ToBTOpUTENBEHO--0000IIAOIMKA  MOJYJIb IpeJHa3HaueH Ui CUCTEMaTH3alMu M 000O0IIEHHS
MPEMETHOTO COEPIKaHUs U OIBITA JAESITEIbHOCTH, TPUOOPETEHHOTO MPHU U3YUECHUHU BCETO Kypca (GU3UKH, a
TaKXe JUIs TMOJATOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY O3K3aMEHYy MO (HU3UKe s O0y4aroImuxcs,
BBIOPABIIUX ATOT YUE€OHBIH MpeIMeT.

[Tpu u3yueHnn JaHHOTO MOYJIS PEATU3YIOTCS M CUCTEMAaTHU3UPYIOTCS BUJIBI ICATEIBHOCTH, HA OCHOBE
KOTOPBIX 00€CIeunBaeTCsl JTOCTHKEHHUE MPEIMETHBIX M METallPeIMETHBIX IUIAHUPYEMBIX pe3yJIbTaToB
o0yueHus1, popMupyeTcss eCTeCTBEHHOHAYYHAasi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB MCCIICIOBAHHUS
SABJICHUA TPUPOABI M TEXHUKH, OBJAJEHHE YMEHUSMHU OOBACHATh (PHU3MUECKUE SIBICHUS, MPUMEHSSA
MOJTyYCHHBIE 3HAHUS, peliaTh 3a/1a4i, B TOM YHCJIE KAaUeCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHUIUIIHAIBHO AEATENBHOCTHBIA XapakTep MAHHOIO pas3fella pealu3yercss 3a CY4€T TOro, 4To
o0yyaromuecs BHIIOIHSIIOT 3aJaHNs, B KOTOPBIX UM IIPE/IaraeTcs:

Ha OCHOBE IOJYYCHHBIX 3HAHUU paclo3HaBaTb M HAYYHO OOBICHATH (PU3MUYECKUE SIBJICHUS B
OKpY>Karolle NpUpOJIe U MOBCEAHEBHON KU3HU;

UCTIOJIb30BAaTh HAyYHBIE METOJbI UCCIENIOBAaHUS (U3NUYECKUX SBICHHUNA, B TOM YHCIE JJS MPOBEPKH
TUIIOTE3 U TOJTYYECHHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSICHATh HAay4HbIE OCHOBBI HauOoJiee BAXKHBIX JOCTI)KEHUH COBPEMEHHBIX TEXHOJOTHH, Hampumep,
MPAaKTUYECKOTO MCIOJIb30BAHUS PA3IMUHBIX HMCTOYHHUKOB SHEPrHM HA OCHOBE 3aKOHA MpPEBpAIllCHUs U
COXpaHEHHUs BCEX U3BECTHBIX BUJIOB YHEPTHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Nzydyenne ¢(u3uKu HAa ypOBHE OCHOBHOTO OOINET0 0Opa3oBaHWs HAMpPaBIECHO HAa JIOCTHKEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

B pesynbrare uzyuenus Gpu3uku Ha ypOBHE OCHOBHOTO 00IIIEero 00pa3oBaHus y o0ydaromierocs oyayT
c(OPMHPOBAHBI CIETYIONIUE TUYHOCTHBIC PE3YIbTAThl B YACTH:
1) naTpHOTHYECKOr0 BOCTIMTAHHUSA:
- IPOSIBJICHNE UHTEPECa K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PM3NYECKON HAYKH;
- IEHHOCTHOE OTHOIIEHUE K TOCTHKECHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB;
2) rpakIaHCKOI0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCYKICHHMH OOIIECTBEHHO 3HAYUMBIX U 3TUYECKHUX IPOOIIEM,
CBSI3aHHBIX C PAKTUYECKUM PUMEHEHUEM JTOCTUKECHUN (PU3UKY;
- OCO3HAaHHE BAXHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JESATEILHOCTH YUEHOTO;
3) 3¢cTeTHYECKOT0 BOCTIUTAHMSI:
- BOCIIPHATHE 3CTETUYECKMX KayecTB (PU3MUECKOH Hayku: e€ TapMOHHYHOTO IOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, TJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI0 NO3HAHHUS:
- OCO3HAHME IICHHOCTH (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpPA, OCHOBBI Pa3BUTHS
TEXHOJIOTMH, BAXKHEHILIEH COCTABISAIOIIECH KYJIBTYPBI;
- pa3BUTHE HAYYHOH JII0003HATEILHOCTH, HHTEpECca K UCCIIE0BATEIIbCKOM NesTeTbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbS M SMOLMOHAIBHOI0 0JIATONIOTYYHS:
- OCO3HaHHWE LIEHHOCTH 0e30MacHOro o0pas3a XHU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpPE, BaXKHOCTH
npaBui 0E30MacHOr0 TOBEJACHHS Ha TPAaHCHOPTE, HAa JOpPOrax, C OJCKTPUYECKUM M  TEIUIOBBIM
000pYyZIOBaHUEM B JJOMAIIIHUX YCIOBHSAX;
- cpopMHPOBAaHHOCTh HaBBIKAa peQuIeKCUH, MPU3HAHHE CBOETO IpaBa Ha OMMOKY M TaKoro K€ mpaBa y
JPYyroro 4enoBeKa,
6) TPY10BOr0 BOCIIUTAHUSA:
- aKTMBHOE y4YacTHE B PELICHHM NMPAKTHUECKUX 331a4 (B paMKax CeMbH, 00pa3oBaTeNbHOW OpraHHM3allvy,
ropoja, Kpasi) TeXHOJOTHUECKOW M COLMAIbHOW HANPaBIECHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3NIECKUX
3HAHUM;
- HHTEpEC K NMPAKTHYECKOMY U3YUYECHHUIO podeccuil, CBI3aHHBIX C (PU3UKOMH;
7) 3K0JIOrHYecKOro BOCIIUTAHMSA:
- OpHUEHTalMs Ha MpUMEHEHHE (PU3MUYECKUX 3HAHUHM A PelIeHMs 3a/1a4 B O0JIACTH OKpYXKarolled Cpeibl,
IUTAHUPOBAHMS ITOCTYTKOB U OLEHKH X BO3MOXKHBIX ITOCJICACTBUMN TSI OKPYXKAIOILEH cpeibl;
- OCO3HaHHeE INI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPoOJIeM U MyTeH UX pereHus;
8) apanTanuu K U3MEHSIOIMMCS YCJIOBUAM COLMAJIbHOI M NPUPOIHON cpebl:
- moTpeOHOCTh BO B3aUMOJCHCTBUM TPH BHINOJHEHUH HCCIEJOBAHUN U TPOEKTOB (PU3UUECKOI
HaNpPaBJICHHOCTH, OTKPBITOCTH OTBITY M 3HAHUSAM JIPYTHX;
- IOBBIIICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO AEATEIbHOCTD;
- TOTPEOHOCTH B ()OPMHUPOBAHUN HOBBIX 3HAHUH, B TOM YHuCIie (POPMYITUPOBATH UJCH, IOHITHS, THIIOTE3HI O
¢u3nveckux 0ObeKTax U SIBICHUSX;
- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;
- IUVTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (DU3NYECKUX 3HAHMIA;
- CTpeMJICHUE aHAJTM3UPOBATh U BBISIBIATH B3aMMOCBSI3U MPHUPOJIBI, OOIIECTBA M SKOHOMHKH, B TOM YHCIIE C
UCTIOJIb30BaHUEM (PU3MUYECKUX 3HAHMIA;
- OILIGHKa CBOMX JACUCTBUM C y4€TOM BIMAHUS Ha OKPYXKAIOMIYI0 Cpeny, BO3MOXHBIX TIJ00aTbHBIX
IIOCJIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHs MpOorpaMMbl MO ()U3WKE HA YPOBHE OCHOBHOTO OOIIETro OOpa3oBaHHS Y
oOyudatomerocss OyayT copmupoBaHbl MeTampeIMeTHbIe Pe3yJbTAaThl, BKIIOYAIONINE MO3HABATCIbHBIC



YHHUBEpCAJbHbIC  yueOHblEe JCWCTBUS, KOMMYHUKAaTHBHBIC yHHMBEpCAJbHBbIC YydeOHbIE JeicTBuS,
peryJsTUBHBIC YHUBEpCAIbHBIC yueOHbIE IeHCTBUS.

ITo3naBaTenbHBIC YHHBeEpPcaJdbHbIe Y4eOHbIE JeHCTBUS

ba3oBble Jlornyeckue NeHCTBHUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIECTBEHHBIC IPU3HAKNA OOBEKTOB (SBICHHIA);

yCTaHaBJIMBATh CYIIECTBEHHBIHN MPU3HAK KJIACCHU(PHUKAIINN, OCHOBAHUS JUIsl 0000IICHNS U CPAaBHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B paccMaTpUBaeMbIX (pakTax, NaHHBIX W HAOIIOJCHUSX,
OTHOCSIIMXCS K (PU3HMUECKUM SIBIICHHSIM;

BBISIBJIAT TIPUUMHHO--CJICICTBEHHbIE CBS3M NPU H3YyYCHMHM (U3NYECKUX SBICHHHA M IPOLECCOB, JIENATh
BBIBOJIBI C WCIIONB30BAHUEM JCHYKTUBHBIX M WHIYKTHBHBIX YMO3AKITIOYCHUW, BBIIBUTATH THUIIOTE3BI O
B3aUMOCBSI35X (DU3NYECKHUX BEINUMH;

CaMOCTOSITENIFHO BBIOMpaTh CIOCOO pelIeHus ydeOHOH (¢u3nveckoil 3amauu (CpaBHEHHME HECKOJBKHUX
BapHaHTOB PELICHUS, BEIOOP HanboIee MOIXOAIETO ¢ YIETOM CaMOCTOSITEIbHO BBIACICHHBIX KPUTEPHEB).
ba3oBble uccienoBarejbCKue 1eHCTBHA:

MCTIOJIb30BATh BOIIPOCHI KaK UCCIIEAOBATEILCKUN HHCTPYMEHT TIO3HAHUS;

IPOBOJIUTH 10 CAMOCTOATENBHO COCTABICHHOMY IUIaHY OIIBIT, HECIOXKHBIM (PU3MUECKUl HKCIEPUMEHT,
HeOoJIbIII0e HCCIeI0BaHNEe (PU3UUECKOTO SIBICHHS;

OLIEHUBATh HA MPUMEHHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIUIO, MOJYUYEHHYIO B XOJA€ MCCIICAOBAHUS WIIH
HKCIEPUMEHTA;

CaMOCTOSTENNLHO (POpMYIHpPOBATH OOOOIICHHUS W BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHWS,
OTIBITA, UCCIIEIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE (PHU3MUECKUX MPOIECCOB, a TAKKE BBIIBUTATh
MPEIIOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIOBHAX M KOHTEKCTaX.

Padora ¢ undopmanmueii:

MPUMEHSATH Pa3IMYHbIE METO/bI, HHCTPYMEHTBI U 3alPOCHI IIPH MOMCKE U 0TOOpEe MHPOPMALIUH MU JaHHBIX
¢ y4€TOM MpeUI0KeHHON yueOHOM (pu3nYecKoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH HHQPOPMAIUIO PA3TUYHBIX BUAOB U (hopm
MIPECTaBICHHS;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAaNbHYI0 (opMy mpencTaBieHUus HHPOpPMAIMK U WILTIOCTPUPOBATH
pelraeMble 3a/1a4u HECIIOKHBIME CXEMaMHU, TuarpaMMaMu, HHOU rpaduKoil 1 UX KOMOWHAITUSIMHU.
KoMMyHuUKAaTHBHBbIE YHHBepcaJIbHbIe YUeOHbIe JelcTBHA:

B XO0/€ OOCYXIeHHs yduyeOHOTro MaTepuasia, pe3yJbTaToB JabOpaTOPHBIX pPabOT M TPOEKTOB 3a/1aBaTh
BOIMPOCHI TI0 CYIIECTBY OOCYKJaeMOil TeMbl M BBICKAa3bIBaTh WJEH, HAIlCJICHHbIC HA pEIICHUE 3a7aud U
nojJiep>KaHue 0JIaroKenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOM CYXKACHUS C CYKICHHUSMHU JPYTMX YYaCTHHUKOB JIMAJIOTa, OOHApYXHMBATh Pa3IUyuue H
CXOJCTBO TTO3UIIHIL;

BBIP2XKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOIUYHO MPEACTABIATh PE3YIbTaThl BHIMOJIHEHHOTO (PU3UYECKOTO ONbITa (IKCIEPUMEHTA, UCCIIEIOBAHNUS,
IIPOEKTA);

MOHUMAaTh M UCMOJb30BAaTh NPEUMYIIECTBA KOMAHIHOH M WHAMBHIYaJbHOH pabOTHl TpU pELICHUU
KOHKPETHOU (hPU3MUECKOM MpoOIEMBL;

OPUHUMATh LEJIW COBMECTHOM JEATENIbHOCTH, OpPraHMW30BBIBATh JCWUCTBUS 1O €€ JOCTHIKEHHIO:
pacmpenensaTb poiu, OO0CYXIaTh MPOIECCHl M PE3yNbTaThl COBMECTHOW pPabOTHI, 0000IIaTh MHEHUS
HECKOIBKHX JIIOJICH;

BBIMOJIHATh CBOIO YacTh Pa0OTHI, JOCTUras KAayeCTBEHHOT'O pe3ylibTaTa II0 CBOEMY HAlpaBIICHUIO U
KOOPJAUHUPYS CBOM JICHCTBUSA C IPYTMMHU YJI€HAMU KOMaH/IbI;

OLIEHMBATh KAayecTBO CBOEro BKJaJa B OOMMUI MNPOAYKT MO KPUTEPHUSIM, CaMOCTOSATEIBHO
c(OpMyITMPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepCaJIbHbIe yUeOHbIe NelicTBUS



Camoopranusanms:

BBISIBJIATH MPOOJIEMBI B KM3HEHHBIX M YUEOHBIX CUTYalHsAX, TPEOYIOUINX A pelieHus] PU3MUECKUX 3HaHU;
OpPUEHTHPOBATHCS B PA3INYHBIX MOAXOJAX MPUHATUS PELICHUM (MHAUBUAYAIbHOE, NPUHATUE PELICHUS B
rpynine, IpUHITHE PELLIEHUI TPYIIOii);

CaMOCTOSITENIFHO COCTAaBJIATh AITOPUTM pelIeHUs: (U3NYECKON 3a/1a4M WIM TUIaHA MCCIEIOBAHUS C YUETOM
UMEIOIINXCS PECYypcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh IpeajaracMble BapUaHTHI
pELIEHNI;

JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeularaTh IJIaH €€ U3MEHEHMUS,

OOBSICHATh TNPUYMHBI JOCTIDKEHHS (HEIOCTMIKECHHUS) pe3yJbTaTOB JIEATENBHOCTH, JaBaTh OLIEHKY
npUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YMCJE B XOJ BBINOJHEHHS (PU3HMUECKOTO HCCIEIOBAHUS WU
IPOEKTa) HA OCHOBE HOBBIX OOCTOSTENHCTB, W3MEHHBIIMXCS CHUTYalMi, yCTAHOBJICHHBIX OIIUOOK,
BO3HMKIIUX TPYAHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3yJbTaTa LENH U YCIOBUIM;

CTaBUTH Cce0s Ha MECTO JPYroro ueloBeKa B XOJIE CIOpa MM TUCKYCCUU HAa HAYYHYIO TeMy, TOHHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

NPU3HABATh CBOE MPaBO HA OIIMOKY IMPH pelIeHUH (U3NYECKUX 33734 WIM B YTBEPKACHUSAX HAa Hay4yHbIC
TEMBI U TaKOE K€ IIPaBO APYTOro.

INPEIMETHBIE PE3YJIBTATbBI

K koHmy oOyuyenus B 7 kJjacce MpeaMETHbIE pe3yjbTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIINUXCS YMEHUH:
UCTOJb30BaTh TOHATHA: (U3NYECKHE M XHMHUYECKHE SIBJICHUS, HAOIIOJCHHUE, SKCIIEPUMEHT, MOJEIb,
TUIIOTE3a, eIUHUIBI (PU3MYECKUX BEITUYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHHS BemiecTBa (TBEPIOE,
KHJIKOE, ra3oo0pa3zHoe), MEXaHMYECKOE [BI)KEHHE (paBHOMEPHOE, HEPaBHOMEpHOE, MPSMOIUHEHHOE),
TpaeKTopusi, paBHOACUCTBYIOWIass cuia, aAedopmanus (ynpyras, IUIAaCTHYECKas), HEBECOMOCTb,
cooOmIaronmecs cocy/bl;
pasznuyath siBieHus (auddysus, TEmIoBoe BMKEHHWE 4YaCTUI[ BEIIECTBAa, PaBHOMEPHOE JBIKEHHE,
HEPAaBHOMEPHOE [BHKCHUE, UHEPLMS, B3aUMOJCHCTBHUE TEJ, PAaBHOBECHE TBEPABIX TEJI C 3aKPEILIEHHOMN
OCBIO BpallleHHs, Tepeiada JaBlIeHUs] TBEPIBIMU TeJIaMH, )KUJKOCTSAMHU M Ta3aMu, aTMOCc(epHOe aBJeHuUE,
IUIaBaHUE TEJ, IPEBPAILEHUS MEXaHUUECKON S3HEPTUH) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;
pacro3HaBaTh NPOSBICHUE H3YUYEHHBIX (DU3MYECKHX SIBICHUH B OKpYXKalOIIeM MHpE, B TOM 4YHCIE
¢dusnueckue sBICHUS B MPHUPOJE: MPUMEPHI IBWKEHUS C PA3TUYHBIMU CKOPOCTSIMH B JKUBOW M HEKUBOM
npUpojie, NeHCTBUE CUIIBI TPEHUs B MPHUPOJEC M TEXHHUKE, BIMSHUE aTMOC(HEPHOTO JABJICHUS HAa KUBOMH
OpraHusM, IIaBaHWE PbIO, pblYard B TeJIe YEJIOBEKa, MPU 3TOM IEPEBOAMTH MPAKTUYECKYIO 3ajady B
yueOHY10, BBICTIATH CYIIECTBEHHBIE CBOUCTBA (IPU3HAKK) (PU3UUECKUX SIBICHUA;
OIUCHIBATh M3yUYEHHBIC CBOWCTBA TeNl U (DPU3UYECKHE SIBICHUS, MCIONB3Ys (U3NUECKUE BEIMYUHBI (Macca,
00BEM, TIIOTHOCTh BEIECTBA, BPEMs, yTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH,
BEC TeJla, CUjla TPEHHUs, aBieHue (TBEPIOTO Tena, )KMJIKOCTH, I'a3a), BBITAJKNUBAIOIIAs CUJIA, MEXaHUYECKas]
paboTa, MOIIHOCTb, IUICYO CHJIBI, MOMEHT CHJIBI, KOX((UIMEHT IOJIE3HOTO NEHCTBUS MEXaHH3MOB,
KUHETHYECKass U TOTCHIMANbHAs HEPrusi), NpU OMHCAHUU TPABHIBHO TPAKTOBATh (U3UUYECKUN CMBICI
UCTIOJNBb3YEMBIX BEIMYUH, MX OO0O03HAUEHUS W EIUHMIBI (U3NYECKUX BEJIMYUH, HAXOTUTHh (OPMYJIHI,
CBSI3BIBAIOIME JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMHU BEIMYHMHAMHU, CTPOUTH I'paUKU H3YHYEHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA Teld, (pU3MUYECKUE SIBICHUS M MPOLECCH, UCTOIb3Ys IMpaBHa CIIOKEHHUS CHII
(Bmonbp oxHOM mpsMoi), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUJIO PaBHOBECHS pblyara
(6;oka), «30J10TOE IMPaBHIO» MEXAaHUKH, 3aKOH COXPAaHEHHs] MEXaHHMUECKOW >HEpPruu, MpU STOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIHMCHIBATh €r0 MaTeMaTHYECKOE BhIPayKEHHE;



OOBSICHATh (PU3MYECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTYaIHii
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIISATH MPUUYUHHO--CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE
u3 1-2 JIOTMYecKUx IaroB ¢ Omopoil Ha 1-2 M3y4YeHHBIX CBOMCTBAa (PU3MYECKHX SIBICHUH, (PU3NUECKUX
3aKOHa UJIM 3aKOHOMEPHOCTH;

pemaTh pacy€THble 3a1auu B 1—2 NEHCTBHS, MCIONB3Ys 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJ[aud 3allUCBhIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3UUECKUE
BEJIMYUHBI B (POPMYJIIBI U IPOBOIUTH PacuéThl, HAXOIUTH CIIPABOYHbIEC TaHHBIC, HEOOXOMMBIE JIUIsl peIICHUs
3aj]1a4, OLEHUBATH PEATUCTUYHOCTD MOTYYEHHON (PM3NUECKON BETUUHHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIMTH MPH MOMOUIM (PU3HMUYECKUX METOJO0B, B ONMHCAHUU
UCCIICZIOBAaHMS BBIJCIATh MPOBEPSEMOE MPEAINONOXKEHHE (THIOTE3y), pa3inyaTb M HHTEPIPETUPOBATH
MIOJTyYCHHBIH pe3ysIbTaT, HAXOAUTh OLIMOKH B XO/I€ OIIBITA, JIEIaTh BBIBOJBI 110 €T0 Pe3ysIbTaTaM;

MIPOBOJIUTH OTIBITHI MO HAOMIONEHUIO (PU3MUYECKUX SIBICHUH WK (PU3HMUECKUX CBOMCTB TeI: (OPMYIUPOBATH
IpoBEpsAEMBbIE MPEINONI0KEHUS, COOMPATh YCTAHOBKY W3 MPEIOKEHHOT0 000pyIOBaHMUs, 3aIIUCHIBATh X0/
ombITa U (OPMYJIMPOBATH BHIBOJIBL;

BBITOJIHATH TIPSIMBbIE M3MEPEHUs] PACCTOSIHHUSA, BPEMEHH, Macchl Tela, 00bEMa, CHIBI U TEMIIEPaTyphl C
UCTIOJIb30BAHUEM AaHAJIOTOBBIX M IU(PPOBBIX NPUOOPOB, 3aMHCHIBATh IOKa3aHUS NPUOOPOB C YUYETOM
3aJJaHHOM a0COIOTHOM MOTPEUTHOCTH U3MEPEHNUH;

MPOBOJUTH MCCIIEIOBAHNE 3aBUCHUMOCTH OJHOM (PU3MUECKOM BEIMUYMHBI OT JPYTrOMl € HCHOJIB30BAHHUEM
NpSAMBIX W3MEPEHUH (3aBUCHUMOCTH IyTH PABHOMEPHO JBHXKYIIETOCS Tela OT BPEMEHM JBUIKCHHUS Tela,
CHJIBI TPEHUSI CKOJILKEHHUSI OT Beca Teja, KauyecTBa 0OpabOTKH MOBEPXHOCTEH TENl U HE3aBUCHUMOCTU CHIIBI
TPEHUS OT IJIOUIATU CONPUKOCHOBEHUS Tel, CHIIbI YIPYTrOCTH OT YIJIMHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH
CWIBI 0T 00bEMa MOTPYKEHHOW YACTH Tella U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCHMOCTH OT IJIOTHOCTH
TeNa, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJIO, YCIOBUU IUIAaBaHUS TEJ, YCIOBUN paBHOBECHS pbluara u
OJI0KOB), y4acTBOBaTh B IUIAHWPOBAHUM Y4eOHOTO HCCIEIOBAaHUS, COOMpPATh YCTAaHOBKY M BBIOJHSATH
U3MEPEHUus, cleays TNPEeAJIOKEHHOMY IUIaHy, (DUKCHpOBAaTh pe3yJIbTaThl IOJXYYEHHOW 3aBHCHMOCTH
(¢u3NUeCKUX BEIWYMH B BUJAE MPEUIOKEHHBIX TaONMMIl U rpaduKoB, JAeiaTh BBIBOJBI 0 pPE3yJbTaTam
UCCIICIOBAHMS;

MPOBOJIUTh KOCBEHHbIE M3MEPEHUs! (PU3MUECKUX BEIWYHMH (TJIOTHOCTh BELIECTBA KUIAKOCTH U TBEPAOTO
TeJNa, CUjla TPEHUsI CKOJIbKEHUS, IaBJICHNE BO3/1yXa, BHITAIKABAIONIAs CUIIA, ICHCTBYIOIAs HAa TIOTPYKEHHOE
B JKMJIKOCTb Teno, KO3(pPUIMEHT MONe3HOro ACWCTBUS NMPOCTHIX MEXAHW3MOB), CIEAYs NPEIIOKEHHON
MHCTPYKIMU: TIPU BBHIMOJIHEHUU H3MEPEHHH coOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCISATH
3HAaYEeHHE UCKOMO BETMYUHBI;

co0Jro1aTh MpaBuiIa TEXHUKK O€30MaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000y I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETpP, TUHAMOMETP,
cooOmraronmecst Cocyabl, 6apoMeTp, pbluar, NOJBMKHBIM U HETIOABHKHBIHN OJIOK, HAKIIOHHAS TNIOCKOCTH;
XapaKTepu30BaTh MPUHLUIBI JCHCTBUS U3yUEHHBIX NMPHOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOil HAa UX
onucaHusg (B TOM YHCIE: MOAIIMUIHHUKH, YCTPOMCTBO BOJOMPOBOJA, TUAPABIMYECKUI Ipecc, MaHOMETP,
BBICOTOMEp, TMOPIIHEBON HACOC, apeoMeTp), MCIOJNB3ys 3HAHUS O CBOWCTBaX (DM3MUECKHUX SIBICHUU H
HE00XouMBbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOUTH PUMEPHI (HAXOAUTh MHPOPMALIMIO O TIPUMEpax) MPAKTUIECKOrO UCIOIb30BaHUS (PU3NUECKUX
3HAaHUI B TOBCEIHEBHOW XH3HHM JUIs obOecriedeHUs Oe30macHOCTH Mpu oOpamieHHH ¢ TpudopaMu U
TEXHUYECKHMHU yCTPOHCTBAMMU, COXPAHEHHS 3/10POBBSI M COOIIOZCHUS HOPM KOJOTHYECKOTO MOBEIEHUS B
OKpYKarolleH Cpee;

OCYIIECTBIISATh OTOOP MCTOYHUKOB MHGpopManuu B MHTEepHETE B COOTBETCTBHH C 33aJaHHBIM IOHCKOBBIM
3allpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAaHUM M MyTEM CpaBHEHMS pa3IMYHBIX HCTOYHUKOB BBIJCISATH
nHpOPMaINIO, KOTOpast SBJISETCS MPOTUBOPEUUBOI UM MOKET OBITh HEIOCTOBEPHOM;

UCTOJb30BAaTh TPHU BBHIMOJIHEHUH YYEOHBIX 33JaHUN HAyYHO--TIOMYJIPHYIO JIMTEpaTypy (U3NYECKOTrO
COJIepKaHus, CIIPaBOYHbIE MaTepHalbl, pecypchl ceTH VHTepHeT, BiajeTh NpuéMamMu KOHCIIEKTUPOBAHHS
TeKCTa, MpeoOpa3oBanus HHGOPMAITUH U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3llaBaTh COOCTBEHHbIE KpaTKHE IHCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 HMCTOYHHKOB
uHpopManuu (HU3MYECKOrO COAEp)KaHUs, B TOM YHUCIE IyOJIMYHO JeNaTh KpaTKUEe COOOIICHUS O
pe3yabTaTax MpPOEKTOB MJIM YYEOHBIX HCCIICAOBAHHMMA, MPU 3TOM TPAMOTHO HCIIOJIB30BaTh H3yUEHHBIN
MOHATUIHBIN anmapat Kypca (PU3MKH, COITPOBOXKAATH BRICTYIIJICHUE TPE3EHTALNEH;



IpU BBINOJHEHUH Y4YEOHBIX TPOEKTOB M HCCIEAOBAHUM pacrpeneniarth OO0S3aHHOCTH B Tpymme B
COOTBETCTBUHM C IIOCTABJICHHBIMHM 3a/ladaMH, CIICAUTH 32 BBHINOJIHEHUEM IUIaHa JEHCTBUM, aJEeKBATHO
OLIEHMBATh COOCTBEHHBIM BKJIQA B  JEATEIBHOCTb TPYMIbI, BbICTpaUBaTh KOMMYHHKATHBHOE
B3aUMOJICHCTBHE, YIUTHIBAsi MHEHHE OKPY>KAIOLIHX.

K konmy oOyuyenus B 8 kjiacce mpeaMeTHbIe pe3yibTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIINUXCS YMEHUH:
MCIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJEKYJ, TEIIOBOE JBWKEHHE aTOMOB U MOJIEKYJ, arperaTHble
COCTOSIHUSI BEILECTBA, KPUCTAJUIMYECKHE W aMOp(Hble Tena, HACHILEHHBIH M HEHACHIIIEHHBIH Tap,
BJIQKHOCTh BO3/AyXa, TeMIlepaTypa, BHYTPEHHSS DJHEPrus, TEIJIOBOM JBUTATeNb, 3JIEMEHTAPHBIN
AJIEKTPUUYECKUI 3apsf], 3JEKTPUUECKOE I0JIe, TPOBOJHUKN M JUAJICKTPUKH, MOCTOSIHHBIM 3JEKTPUUECKUI
TOK, MarHUTHOE TIOJIC;
pa3nuyath siBJIeHUs (TEIUIOBOE PacIIMpEHHE U CKaTHe, TeIIonepeada, TeIIOBOe paBHOBECHE, CMauyuBaHHE,
KallWUJISIPHBIC SIBJICHUS, UCTIApEHNE, KOHICH AN, IJIaBJICHUE, KpUCTAILIH3aus (OTBepACBaHNe), KUTICHHUE,
Teruonepenavya (TEIUIONPOBOAHOCTb, KOHBEKLHMS, W3Iy4YCHHE), OHIIEKTpPU3alus TeJl, B3auMOJeicTBUE
3apsi/ioB, JACWCTBUS IJIEKTPHUUECKOTO0 TOKA, KOPOTKOE 3aMBbIKaHWE, B3aMMOJICHCTBHE MAarHUTOB, JeHCTBUE
MarHUTHOTO TOJIsI HA POBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAs MHAYKIUS) MO0 ONMHCAHUIO UX XapaKTePHBIX
CBOWCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOe SBICHUE;
pacro3HaBaTh NPOSBICHUE H3YUYEHHBIX (DU3MYECKHX SIBICHUH B OKpYXKalOIIeM MHpE, B TOM 4YHCIE
¢usnueckue SBICHUS B TPUPOZE: IMOBEPXHOCTHOE HATSIKEHHWE M KaNWJUIAPHBIC SIBICHUS B TNPHUPOJE,
KpHUCTaJUTBl B mpupoze, u3nyueHue CoiHIla, 3aMep3aHue BOJOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, HHes, CHera, J3JIeKTpUYECKHE SIBICHHA B arMoc(depe, 3IEKTPHUECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE moJje 3emMiu, Apeiid MoII0COB, POiIb MATHUTHOTO TOJIS JUIS )KU3HU Ha 3eMJle, MOJIIPHOE CHUSHUE,
IIPU ATOM NEPEBOANTH MPAKTUYECKYIO 337a4y B y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN)
(bU3NIECKUX SBIICHUIA;
ONUCHIBATh HW3yYEHHBIC CBOMCTBA TeN M (PU3MUECKUE SBJICHUS, HUCHONB3Ys (PU3MUYECKUE BEINYHMHBI
(TemnepaTypa, BHYTPEHHSISI SHEPTHsl, KOJMUECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTh BEIIECTBA, YACIbHas
TEIUIOTa IUIABJICHHUS, YAENbHAas TEIIoTa MapooOpa3oBaHus, yAelIbHAas TEIJIOTa CropaHHUs TOIUIMBA,
KO3(Q(QHUIMEHT TOJIE3HOTO JEHCTBHS TEIUIOBOW MAIlMHBI, OTHOCHUTENbHAs BJIAXKHOCTh BO3/YyXa,
AJIEKTPUUYECKUI 3aps]], cuja TOKA, JIEKTPUUYECKOE HAIpPsDKEHUE, CONMPOTUBIICHHUE NMPOBOJHHKA, YAEIHHOE
COIIPOTHBIICHHE BEIIECTBA, padoTa M MOLIHOCTh AJIEKTPHYECKOTO TOKA), MpPU OINUCAHUU TMPABUIIBHO
TPAaKTOBATh (PU3UUYECKHI CMBICI HCIIOJIb3YEMBIX BEIUYMH, 0003HAYCHUS M €AUHUIBI (PU3UUECKUX BEIUYHH,
HaXoAUTh (HOPMYJIBI, CBS3BIBAIOIIME TAHHYIO (DPU3MYECKYIO BEIMUYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;
XapaKTepu30BaTh CBOICTBA Tel, (PU3NUECKUE SBICHUS M TPOLECCHI, MCIOJIb3YS OCHOBHBIC ITOJIOKEHUS
MOJICKYJISIPHO--KHHETUYECKOW TEOpPUM CTPOCHHUS BEIIECTBA, MPHHLIUIN CYNEPHIO3UIMKA Tojed (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa JuIst yyacTka 1end, 3akoH /[xoyns—Jlenna,
3aKOH COXpAHEHHs SHEpPIrud, MPU 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alllChIBATH €ro
MaTEeMaTHYECKOE BBIPAKCHNUE;
OOBSICHATh (U3UUECKUE TPOLECCHl M CBOMCTBa Tel, B TOM YHCI€ W B KOHTEKCTE CHUTYaIHid
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIBIATH NPUUYMHHO-CIICACTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE
u3 1-2 JIOTMYecKUx IaroB ¢ Omopoil Ha 1-2 M3y4YeHHBIX CBOMCTBAa (PU3MYECKUX SIBICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemaTh pacy€THbIC 3aauu B 2—3 NEHCTBHS, MCIIONB3Ys 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHAIM3a YCIOBMS 3aJaud 3alMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK
TAHHBIX JUIS PEUIeHUs 33a4H, BEIOUPATh 3aKOHBI M (HOPMYJIIbI, HEOOXOJUMBIE Ui €€ PelIeHuUs], IPOBOIUTh
pacuéThl ¥ CPAaBHUBATH MOIYYEHHOE 3HAUeHUE (PU3MUECKON BETMYMHBI C U3BECTHBIMH JTAHHBIMH;
pacro3HaBaTh MPOOJIEMBI, KOTOPble MOXXHO PEIIMTh NpPU MOMOIIM (U3UYECKHX METO/IOB, HCIONB3YS
OINMCaHHWE HCCIENIOBaHMS, BBIACISATH MPOBEPSEMOE IPEAINONOKEHHE, OLEHUBATh MPABUIBHOCTH MOPSAKA
MIPOBE/ICHUS HCCIIeIOBAHNUS, 1€1aTh BBIBODI;
MIPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3MUECKUX SIBICHUN WM (U3UYECKUX CBOMCTB TeN (KamWUIApHBIE
SBJICHHS, 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHUs MPH M3IYYEHUH OT LBETa M3TYYaOLIeH (MOTJIOIIAONIEH) MOBEPXHOCTH, CKOPOCTh MCIIAPEHUS
BOJIBI OT TEMIIEPATYphl >KUJKOCTH M IUIOMAAM €€ MOBEPXHOCTH, AJIEKTpHU3alMs Tel U B3aUMOJeHcTBUE



AJIEKTPUUYECKUX 3aps]0B, B3aUMOACWCTBUE MOCTOSHHBIX MAarHWTOB, BHU3yajHM3allMsd MarHUTHBIX IOJICH
MOCTOSIHHBIX MAarHMWTOB, JIEHCTBHS MAarHUTHOTO TOJSl HA MPOBOJHHUK C TOKOM, CBOIMCTBa 3JEKTPOMArHMTa,
CBOWCTBA 3JIEKTPOJBUTATENS IOCTOSIHHOTO TOKa): (HOPMYyITUpPOBATh MpPOBEPSIEMbIe MPEANOI0KEHUS,
coOMpaTh YCTaHOBKY W3 MPEIJIOKEHHOT0 OOOpYIOBaHUS, OIMCHIBATH XOJA OIBITa U (HOpMyIupoBaTh
BBIBO/IBI;
BBIMOJIHATh MpPSMbIE HM3MEPEHHs] TEMIIEpPaTyphbl, OTHOCHTEIbHON BIAXXHOCTH BO3/1yXa, CHIBI TOKa,
HaNpsOKEHUsI C UCIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MYECKHX BEIMYHH, CPABHUBATH
PE3yNIbTAThl U3MEPEHUH ¢ YUETOM 3aJaHHON aOCONIOTHON MOTPEITHOCTH;
MPOBOJUTH MCCIIEIOBAHNUE 3aBUCHUMOCTH OJHOM (PU3MUECKOW BEIMUYMHBI OT JPYTrOMl € HCHOJIb30BAHHUEM
NOpSAMBIX HW3MEPEHUH (3aBUCHMOCTH CONPOTUBICHMS MPOBOJHUKA OT €ro JUIMHBI, IJIOMIATU HOMEPEYHOTo
CeUEHHsI U YJEIIbHOTO CONPOTHUBIICHHUS BEILECTBA MMPOBOJHUKA, CUJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT
HaNpsOKEHUsT Ha MPOBOJHHUKE, MCCIEIOBAHUE TMOCIEIOBATEIBHOTO M TMapajUIebHOTO COCTUHEHUI
MIPOBOJIHUKOB): IJIAHUPOBATh HCCIENOBaHHE, COOMpPATh YCTAHOBKY W BBIMOJHATH H3MEPEHUs, CIEays
NPEUI0KEHHOMY TUIaHy, (PMKCHPOBATH PE3yJbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE TaOIUI] U rpadUKOB,
JieNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEOBAHUS;
NPOBOJIUTh KOCBEHHbIE HW3MEpEHUs (QU3MUECKUX BeMMYMH (yIenbHass TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE TPOBOJHMKA, PabOTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHHUPOBATH H3MEPEHUS,
coOHMpaTh HKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAys NPEAOKEHHONH MHCTPYKIMH, M BBIYUCIATH 3HAUYCHUE
BEJIMYMHBI;
co0JroIaTh MpaBuiia TEXHUKK O€30MaCHOCTH IpU paboTe ¢ 1a0opaTopHBIM 000pYI0BAHUEM;
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS U3yUYEHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOil HAa UX
onucaHus (B TOM 4YHCIE: CHCTEMa OTOIUICHHS JOMOB, THUTPOMETp, MHapoBas TypOMHA, amIepMmeTp,
BOJIETMETP, CYETYMK DJICKTPUYECKOM DSHEPruM, 3IIEKTPOOCBETUTENIbHBIE NPUOOPHI, HarpeBaTelIbHbIC
AJIEKTPONPUOOPH!  (MIPUMEPBI), DIIEKTPUYECKHE MPEJOXPAHUTEIH, HIIEKTPOMArHUT, AIIEKTPOABHUTaTEIh
MOCTOSTHHOTO TOKA), UCTOJIb3Ysl 3HAHHUSA O CBOMCTBAaX (PU3MUYECKUX SIBICHUH M HEOOXOAMMBIE (PU3UUECKUE
3aKOHOMEPHOCTH;
pacro3HaBaTh IPOCTbIE TEXHUUECKUE YCTPOUCTBA U U3MEPHUTEIbHbBIC TPUOOPHI 110 CXeMaM M CXEMaTHUYHBIM
pUCYHKaM (3KUAKOCTHBIA TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATENIb BHYTPEHHETO CTOPaHMS,
AJIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBI IEKTPHUECKUX LEMNel ¢ MOCIe0BaTEIbHBIM U MapalieIbHbIM
COCZMHEHHUEM AJIEMEHTOB, pa3nyasi yCIOBHbIC 0003HAYCHHUS YJIEMEHTOB JIEKTPUUECKUX LIETeH;
MPUBOUTH PUMEPHI (HAXOAUTh MHPOPMALIMIO O TpUMeEpax) MPAaKTUYECKOrO UCIOIb30BaHUS (PU3NUECKUX
3HAaHUI B TOBCEIHEBHOW XH3HHM JUIs obOecriedeHUs Oe30macHOCTH MpU oOpalieHHMH ¢ TpudopaMu U
TEXHUYECKUMHU yCTPOHCTBAMMU, COXPAHEHHS 3/10POBBSI M COOIIOZCHUS HOPM KOJOTHYECKOTO MOBEIEHUS B
OKpYKarolleH Cpee;
OCYIIECTBIISATh MOUCK HH(OpMAIUN (U3NYECKOTO colepkaHus B VHTepHEeTe, Ha OCHOBE HMEIOIIUXCS
3HAaHUM M MyTEM CpPaBHEHMS JOMOJHUTEIBHBIX MCTOYHUKOB BBIICNIATH WH(POPMAIMIO, KOTOpas SIBISAETCS
MIPOTHUBOPEYMBON MIIM MOXKET OBITh HEZOCTOBEPHOIA;
UCTOJIb30BaTh TPH BBHIMOJIHEHUH YYEOHBIX 33JaHUN HAyYHO--TIOMYJSIPHYIO JIMTEpaTypy (U3NYECKOTro
COJIepKaHus, CIIPaBOYHbIE MaTepHalbl, pecypchl ceT VHTepHeT, BiajeTh npuéMamMu KOHCIIEKTUPOBAHHS
TeKCTa, MpeoOpa3oBanus HHGOPMAITUH U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;
co3/laBaTh COOCTBEHHBIE IMCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHHs, 0000mas WHPOpPMALUI0 U3
HECKOJIbKUX HMCTOYHHMKOB (DU3MYECKOTO COJACpXaHMSA, B TOM YHCJE MyOJMYHO MPEACTABIATH PE3yJIbTaThl
MPOCKTHOM WM MCCIIEOBATENbCKON JEATENbHOCTH, MPHU A3TOM TIPAMOTHO HCIOIb30BaTh H3yUEHHBIN
MOHATUIHBIN anmnapat Kypca (PU3MKH, COITPOBOKAATH BRICTYIIJICHUE TIPE3EHTALUEH;
IIPY BBIMOJIHEHUH YYeOHBIX MPOEKTOB M MCCIE0BAHNHN (PU3NUECKUX MPOLIECCOB pacIpeeNniaTh 0013aHHOCTH
B IpylNIe B COOTBETCTBHM C TOCTABJICHHBIMHU 3aJauyaMH, CICAMTH 3a BBIMOJHEHHEM IUIaHa ACUCTBUN U
KOPPEKTHPOBATh €r0, aJeKBaTHO OLEHMBATh COOCTBEHHBIM BKJIAJ B JAEATEIBHOCTb TPYIIIbI, BHICTPAUBAThH
KOMMYHHUKAaTHBHOE B3aUMOJICHCTBUE, IIPOSBIISIsi TOTOBHOCTH pa3peliaTh KOH(IUKTHL.

K koHmy oOyuyenus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIINXCS YMEHUH:
UCTOJNB30BaTh MOHATHUA: CHCTEMa OTCYETa, MaTepuanbHas TOYKa, TPACKTOPHs, OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JBIXKEHMA, Jeopmauus (ympyras, IUIaCTHUECKas), TPEHHE, IIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, HEBECOMOCTh M MEpPerpy3kd, LEHTP TKECTH, aOCOJIIOTHO TBEPAOE TENIO, IEHTP TIKECTH



TBEPIOTO Tena, PaBHOBECHE, MEXAHWYECKHE KOJEeOaHUs W BOJHBI, 3BYK, HMHOQPa3BYK U YIbTPa3BYK,
3JIGKTPOMArHUTHBIC BOJIHBI, MIKaJla 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTH,
CIEKTPBI UCITYCKAHUS U TIOTJIONIEHHS, allb(a-, OeTa- 1 raMMa-u3IIydeHus], U30TOIBI, sIIepHAst YHEPTeTHKA,;
pasnuyath SBIEHHUA (PaBHOMEPHOE M HEPAaBHOMEPHOE IMPSIMOJMHENHOE JBHKEHUE, PaBHOYCKOPEHHOE
NpSAMOJIMHEHHOE JBW)KEHUE, CBOOOJHOE TMaJieHHe TeJ, pPaBHOMEPHOE [BM)KEHHE II0 OKPY>KHOCTH,
B3aMMOJICHCTBHE TeJl, peaKTUBHOE JIBWKEHHE, KOJeOaTeIbHOE IBIKEHHE (3aTyXarolllie M BBIHYXICHHbBIC
Koyie0aHus1), PE30HAHC, BOJIHOBOE JBIDKEHHE, OTPAKCHHE 3BYKa, NPSMOJIMHEHHOE pPacIpoCTpaHEeHHUE,
OTpa)KCHHE W MPEJOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTPaKCHHME CBETa, pa3iiokeHue Oeroro cBeTa B
CIEKTP M CJOXXEHHUE CIEKTPaJbHBIX I[BETOB, JUCIEPCUS CBETA, €CTECTBEHHAs paJHOaKTUBHOCTD,
BO3HUKHOBEHUE JIMHENYATOr0 CIEKTpa M3JIydeHUs) MO ONMHMCAHUI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh NPOSIBICHHE H3YUYEHHBIX (U3NYECKUX SBICHUHA B OKpYy)XXalooleM MHUpe (B TOM 4YHCIe
¢du3nueckue SBICHUS B IPUPOAE: MPUIUBBI U OTJIMBBI, IBIKEeHUE M1aHeT COTHEYHOM CUCTEMBbI, PEaKTUBHOE
JBUKEHHME JKMBBIX OPraHU3MOB, BOCIPUSATUE 3BYKOB YKMBOTHBIMH, 3EMJIETPSCEHUE, CEHCMUYECKUE BOJIHBI,
I[yHaMH, 5XO0, LBETa TeJl, ONTHUYECKHUE SBICHHA B NPUPOAE, OHOJOTHMYECKOE JeHCTBHE BHIUMOTO,
yIbTpa(uOJIETOBOTO M PEHTTEHOBCKOTO W3IyYCHHMH, €CTECTBEHHBIH PaJUOAKTUBHBIA (OH, KOCMHYECKUE
Jy4d, PAaJUOAKTUBHOE M3IIy4EHHE IPUPOIAHBIX MHUHEPAJIOB, JEHCTBUE DPAJMOAKTUBHBIX W3JIyYEHUH Ha
OpraHu3M YeJOBeKa), PH ITOM MEePEBOIUTH MPAKTHYECKYIO 33auy B Y4€OHYIO, BBIJCIATH CYIIECTBCHHbIC
CBOMCTBa (TTpU3HAKU) PUINICCKUX SIBIICHUH;

OIUCHIBATh M3YYEHHBIE CBOICTBA Tel U (pU3MUYECKHUE SBICHUS, UCTIONB3Ys (PU3NUECKUE BETHUUHBI (CPEIHSI
U MIHOBEHHasl CKOpPOCTb Te€ja MPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHME, IIEPEMEILEHUE, IIYTh, YII0Bas
CKOpOCTh, CHUJIa TPEHHS, CHJAa YIPYTOCTH, CHJIA TSDKECTH, YCKOpPEHHE CBOOOJHOTO MaJeHUs, BEC Tela,
UMIIYJIbC TeNa, UMIYJIbC CWJIBI, MEXaHHW4eckas paboTa M MOIIHOCTb, NOTCHLHUAIbHAS HSHEPTUs Tela,
MOJIHATOTO HaJ NOBEPXHOCTBIO 3€MJIM, IOTEHIMAJIbHASL SHEPTUS CKAaTOM NPY>KUHbBI, KHHETUYECKasi YHEPTus,
MOJTHAsE MEXaHW4eCcKasl PHEPTHUs, MEePHO U YacToTa KojeOaHHi, AJTMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHAa, CKOPOCTb CBETa, IIOKa3aTeib MPEIOMIIEHHS Cpenbl), NPH ONHCAHMM IPABWIBHO TPAKTOBaTh
¢u3nUecKuif CMBICT UCTOIb3YEMBIX BEIMYUH, 0003HAYECHUSI U €IMHHIBI (DU3NYECKUX BEIMUYUH, HAXOIUTh
(dbopMyIIbl, CBA3BIBAIOLIME AAHHYIO (PU3MUYECKYI0O BEIMYUHY C JPYTMMHU BEITUYMHAMH, CTPOUTH TpaduKH
M3yYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOICTBA Tel, (PU3NYECKHEe SBICHHS U MPOLECCHI, HCIIONb3Ys 3aKOH COXPAHEHUS YHEPTHUH,
3aKOH BCEMHUPHOTI'O TATOTEHUS, IPUHLMII CYNIEPIO3ULIMN CHUJI, IPUHLIUII OTHOCUTEIbHOCTH ['annes:, 3aKOHBI
HproTOHA, 3aKOH COXpaHEHMs] MMITYJIbCA, 3aKOHBI OTPAKEHUS M IPEJIOMJICHUS CBETA, 3aKOHBI COXPaHEHMS
3apsiIOBOTO0 M MAcCOBOT'O YHMCENl MPU SACPHBIX PEaKUUsaX, MPU 3TOM JaBaTh CIOBECHYIO (HOPMYITUPOBKY
3aKOHA U 3aIIMCBIBaTh €M0 MaTEMATUUECKOE BBIPAKECHHUE;

OOBSICHATh (U3UUECKUE TPOLECCHl M CBOMCTBa Tel, B TOM 4YHCI€ W B KOHTEKCTE CHUTYaIHii
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH MPUUUHHO--CIICICTBEHHBIE CBSI3H, CTPOUTH O0BSICHEHNE
u3 2-3 JIOTMYECKUX INAroB C OMOpOil Ha 2—3 M3y4YCHHBIX CBOMCTBAa (DU3MYECKHUX SIBICHUHU, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a/1a4i (OMUPAIOIINECs Ha CUCTEMY M3 2—3 YpaBHEHUI ), UCIIONb3Ys 3aKOHBI M (DOPMYIIBL,
CBSI3bIBAOIME (PU3MYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 33Jau 3alUChIBaTh KPATKOE yCIOBHUE,
BBISIBJIATh HEIOCTAIOLINE WM M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI M (OPMYIbI, HEOOXOIUMBIE IS
pelieHusl, MPOBOIUTH pacuéThl W OLEHUBATh PEATUCTUYHOCTH IIOJYYEHHOTO 3HA4YEeHUs (HU3NYECKOMH
BEJIMYMHBI;

pacrio3HaBaTh MPOOJIEMBI, KOTOPble MOXXHO PEIIMTh NPHU MOMOIIM (U3WYECKHX METOJOB, HCIIOJNB3YS
ONMCAaHUE MCCIIEOBAHUS, BBIAEIATh MPOBEPSIEMOE IPEANOJIO0KEHUE, OLEHUBATh IPAaBUIBHOCTH IMOPAIKA
MIPOBE/ICHUS HCCIIEIOBAHNS, 1eIaTh BBIBO/IbI, MHTEPIPETHPOBATH PE3YJIbTaThl HAOIIOIEHHUH U OIBITOB,;
MPOBOJUTH OIBITHI MO HAOMIONCHHIO (U3NYECKUX SIBICHUNH WM (U3NUYECKUX CBOWCTB Tel (M3ydeHHE
BTOpOro 3akoHa HploTOHa, 3aKOHA COXpaHEHMs YHEPrUH, 3aBUCUMOCTb IepHoa KojeOaHUN MPYKUHHOTO
MasTHUKAa OT MAacChl TPy3a M KECTKOCTU MPY>KUHBI U HE3aBHCUMOCTh OT aMIUIMTYbl MaJbIX KoJIeOaHUH,
NPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa, pPa3JIoKEHHE Oenoro cBeTa B CHEKTpP, H3Y4YCHHE CBOWCTB
n300pakeHNsI B TUIOCKOM 3€pKaJie ¥ CBOMCTB M300paKeHHs MpeaMeTa B coOuparomeii TuH3e, HabaoaeHne
CIUTOIIHBIX M JIMHEWYAThIX CHEKTPOB U3IYUYEHHUS): CAMOCTOSTENILHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO
Habopa 000py0BaHUS, OMMCHIBATh X0 ONbBITA U €0 Pe3yJIbTaThl, ((OPMYIHUPOBATH BHIBOIBI;



MPOBOJUTH NPU HEOOXOJMMOCTH CEpHIO MPSIMBIX M3MEPEHUH, ONpenesss cpeiHee 3HaYeHHE U3MepsieMOi
BETMYUHBI ((POKYCHOE pACCTOSIHHE COOMparomieil JUH3bI), 0OOCHOBBIBATH BBIOOP CIOCO0A H3MEPCHHS
(M3MepHuTETHHOTO PUdOPa);

MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PM3UUECKUX BEJIMYHMH C HCIOJIB30BAHHMEM MNPSAMBIX HW3MEPEHUI
(3aBUCHUMOCTH IyTH OT BPEMEHHU NpPU PaBHOYCKOPEHHOM JBWXEHHMU 0€3 HadaJbHOH CKOpPOCTH, Iepuoaa
KoJIeOaHUH MaTeMaTHYeCKOr0 MAasTHUKA OT JUIMHBI HUTH, 3aBHCHMOCTH YIJIa OTPaKEHHUs CBETa OT yrja
NaJICHUs U yTJia IPeOMIICHHUS OT yria MaJeHus): IUIaHUPOBATh UCCIIEOBAHUE, CAMOCTOSATEIIEHO COOUPATh
YCTaHOBKY, (DMKCHPOBATh PE3yJbTaThl MMOJYUYECHHON 3aBUCUMOCTH (PU3MUYECKUX BEIWYHH B BUAE TAOIUI U
rpauKoB, JeNaTh BEIBOBI IO PE3yIbTaTaM UCCIIEOBAHUS;

MPOBOJUTH KOCBEHHbIE H3MEpeHHs (U3NYECKHX BEIMYUH (CPElHss CKOPOCTh M YCKOpPEHHE Tena INpHu
PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOIHOTO MAaJeHUs, KECTKOCTh NPYKUHBI, KOIPPUIHEHT
TPEHUS CKOJIbKEHHSI, MEXaHU4YecKasi padoTa U MOIIHOCTh, YaCTOTA U MEePHOJ] KOJIeOaHUH MaTeMaTHYeCKOTO
U MPYXKUHHOTO MAasTHUKOB, ONTHYECKas cuja COOMpAIOLIeH JMH3bI, PaJuOaKTUBHBIA (POH): MIAHUPOBATH
U3MEpEHus, COOMpPaTh IKCIECPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH U3MEPEHHUS, CIeLysl NMpPeIsIOKeHHON
MHCTPYKIIMY, BBIYMCIATH 3HAYCHHE BEIMYMHBI M AHAIM3MPOBATH MOJYYCHHBIE PE3YJbTAThl C Y4ETOM
3aIaHHOY MTOTPELIHOCTH U3MEPEHUN;

co0JroaTh MpaBuiia TEXHUKK O€30MaCHOCTH IpU paboTe ¢ 1a0opaTopHBIM 000y I0BAaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKU HM3YUYCHHBIX (U3UUECKUX MOJENeH: MaTepualbHas TOUYKa, aOCOIIOTHO
TBEPIIOE TEJI0, TOYCUHBIH MCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, IJJAaHETapHAas MOJAENIb aToMa, HyKJIOHHAs
MOJIEJIb AaTOMHOTO $/1pa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS U3yUEHHBIX NMPHOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOil HAa UX
onucaHus (B TOM YHUCIIE: CIIUJOMETP, JaTYUKH MOJIOKEHHS, PACCTOSHUS U YCKOPEHHUS, paKeTa, 9X0JIOT, OYKH,
MEPUCKOT, oToanmapaT, ONTHUYECKUE CBETOBO/IbI, CIIEKTPOCKOII, 103UMETp, Kamepa Buiibcona), ucrnonbs3ys
3HAHUS O CBOMCTBaX (PU3UUECKUX SBICHUN U HEOOXOAMMbIe (PU3UYECKHe 3aKOHOMEPHOCTH;

UCTIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX TEXHHUYECKUX YCTPOWCTB, M3MEPUTEIBHBIX
npuOOPOB U TEXHOJOTHUECKUX MPOLECCOB MPU PELICHUN yUeOHO--IPAKTUYECKUX 33134, ONTHYECKUE CXEMbI
U1 IOCTPOCHHUSI N300paKEHHU B TNIOCKOM 3epKajie U COOMpAIOLIei JIMH3E;

MPUBOUTH PUMEPHI (HAXOAUTh MHPOPMALIMIO O TIpUMeEpax) MPAaKTUYECKOrO UCIOIb30BaHUS (PU3NUECKUX
3HAaHUI B TOBCEIHEBHOW XH3HHM JUIs obOecriedeHUs Oe30macHOCTH Npu oOpaleHHMH ¢ TpudbopaMu U
TEXHUYECKUMHU yCTPOHCTBAMMU, COXPAHEHHS 3/10POBBSI M COONIOJCHUS HOPM KOJOTHUYECKOTO MOBEIEHUS B
OKpYKarolleH Cpee;

OCYILECTBIISATh TTOMCK UHPOpMALIUU (PU3NIECKOTO copepkanus B IHTepHETEe, CaMOCTOATEIHHO (HOPMYITHPYSI
MOUCKOBBIN 3alpOC, HAXOAUTh IyTH ONpPEACTCHUs JOCTOBEPHOCTH MOJIYYEHHOM MH(pOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUH U JTOTIOJIHUTENIBHBIX HCTOYHUKOB;

UCTOJb30BAaTh TPHU BBHIMOJIHEHUH YYEOHBIX 33JaHUN HAyYHO--TIOMYJSIPHYIO JIMTEpaTypy (U3NYECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTepHalbl, pecypchl ceT VHTepHeT, BiajeTh npuéMamMu KOHCIIEKTUPOBAHHS
TeKCTa, MpeoOpa3oBanus HH(YOPMAITUH U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3llaBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE WH(GOpPMAIMU U3 HECKOJIBKHUX
UCTOYHHUKOB (PU3MUECKOT0 COJACpXkaHWs, MyOJMYHO TPEACTABIATH PE3yJNbTaThl IMPOEKTHOW MU
HCCIIEA0BATEIIBCKON NEATEIbHOCTH, IIPY 3TOM I'PAMOTHO HCIIOIb30BAaTh U3YYECHHBIM NOHATUHHBIN ammapar
U3y4aeMoro paszena (U3MKM M COINPOBOXKIATh BBICTYIUICHHE IpE3eHTalel ¢ yd4€ToM OCOOCHHOCTEH
ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM Konrpoabmsre | TlpakTiaeckue (uu¢posBbie)
n/n NMpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
Pasnea 1. @usuka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MHUpa
1.1 ®usuka - Hayka 0 IpUpoOae 2 bubmmorexa [IOK
https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 DH3MICCKHUC BETHIHHEI 2 ! https://m.edsi.ru/7f416194
1.3 EcrecTBEeHHOHAYUYHBIN METO/I ITO3HAHUSA 2 1 bubmorexa LIOK
https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pasnea 2. [lepBoHayaibHble CBeI¢HHS O CTPOCHHMH BelllecTBA
2.1 Crtpoenue BemiecTBa 1 buGmorexa [IOK
https://m.edsoo.ru/7f416194
29 JIBM>KEeHUE U B3aUMOJACHCTBUE YaCTHUI] > 1 bubmuoreka [JOK
) BEIeCTBA https://m.edsoo.ru/7f416194
23 ArperaTHble COCTOSIHHS BEILIECTBA 2 Eggi%ﬁ?;iigﬁn 416194
Hroro no pasgeny 5
Paznen 3. /IBukeHne u B3auMojieiicTBue Tej
bubmuoreka [JOK
3.1 Mexanuteckoe ABikenue 3 https://m.edsi.ru/7f416194
bubmuoreka [JOK
3.2 Hnepuus, Macca, IIoTHOCTS 4 ! https://m.edsi.ru/7f416194
bubmuoreka [JOK
33 Cuna. Bugpt cun 14 ! 2 https://m.edsi.ru/7f416194
Wroro no paszneny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, dKHAKOCTEH W ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPAbIMU 3 bubnuoreka [IOK
) TeJIAMH, KUIKOCTSIMHU U Tra3aMu https://m.edsoo.ru/7f416194




bu6mmorexa [JOK

4.2 JlaBJieHue KuKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK

4.3 AmmocepHoe raBieHIe 6 https://m.edsoo.ru/7f416194

44 JlelicTBrE )KUJIKOCTHU U Ta3a HA MOTPYKEHHOE B 7 3 bubnmoreka [JOK

) HHX TEJIO0 https://m.edsoo.ru/7f416194

Wroro no paszneny 21

Pasnea 5. PaGora m MOIIHOCTDH. JHeprus
bu6mmoreka [JOK

> Pabora u mompocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK

32 Hpocreie Mexanm3mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK

>3 Mexanieckas SHeprus 4 ! https://m.edsoo.ru/7f416194

Wroro no paszneny 12

Pe3epBHOE Bpems 3

OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12




' KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne n/m NMPOrpaMMbl Bcero Kontposbuere | IpakTuieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
Pasnea 1. TemoBble siBiaeHus
1.1 CrpoeHue 1 cBOICTBa BELIECTBA 7 1 bubmmorexa [IOK
: https://m.edsoo.ru/7f4181ce
bubnmoreka [JOK
1.2 Tenosbie nporeccs! 21 ! > https://m.edS(];E).ru/7f41 8lce
Hroro no paszneny 28
Pasnea 2. DiiekTpuyecKkHe M MATHUTHbBIEC SIBJICHUSA
71 DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tella U 7 1 bubnmoreka [JOK
) WX B3aUMO/ICHCTBUE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSIHHBIN DIIEKTPUYECKUM TOK 20 1 7 Egggjl/(ge;iiorﬁn 4181ce
bu6mmorexa [JOK
2.3 Marnuribic sBacHis 6 ! 1.5 https://m.edsoo.ru/7f4181ce
bubnmoreka [JOK
24 DTIEKTPOMATHHTHA MY KM 4 https://m.edS(];E).ru/7f41 8lce
Wroro no pazneny 37
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




' KVIACC

Kosaun4yecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne ni/m HPOTPAMMDI Beero KOﬁHTpOJIBHLIe HpﬁaKaneCKne 06pa3oBaTETBHbIC
padoThI padoThI pecypes
Paznen 1. MexaHu4veckue siBJeHUsI
1.1 MexaHU4eCKOe ABUKCHUE U CIIOCOOBI €ro 10 1 1 bubmuoreka [JOK
) OMMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
1.2 BsanmoziencTaue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3aKomb1 CoXpaneHus 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 40
Paznen 2. Mexannyeckue KojJe0aHusi M1 BOJHbI
bu6mmoreka [JOK
2.1 MexaHn4eCcKHe KouaeOaHus 7 3 https://m.edsoo.ru/7f41 adat
bu6mmoreka [JOK
2.2 MexaHuveckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DiieKTPOMATHUTHOE MOJI€ H JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMArHuTHOE MOJe U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Paznen 4. CBeToBbIE sIBJICHHSI
bu6mmoreka [JOK
4.1 3aKOHBI pacpOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f4 1 adat
bu6mmoreka [JOK
4.2 JIuH3BI ¥ oNTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15
Paznen 5. KBaHToBbI€ sIBJI€HUS
5.1 HcnyckaHue v MorJIoeHUE CBETa aTOMOM 4 1 bubmuoreka [{OK




https://m.edsoo.ru/7{41a4a6

bubnuorexa [IOK

32 CTpoenne aTomHoro snpa 6 ! https://m.edsi.ru/7f41a4a6
bubnuorexa [IOK

5.3 SInepHble peakuuu 7 1 https://m.edS(];E).ru/7f41a4a6

Hroro no paszneny 17

Pasnea 6. [loBTopuTe1bHO-0000 1AM MOTYJIb

6.1 [ToBTOpeHue u 0600IIEHNE COIEPIKAHUS 9 ) bubnuorexa [IOK

' Kypca Gu3uKu 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 102 27




IMPOBEPSIEMBIE ITPEJIMETHBIE PE3YJBbTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOMN ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
NMpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pas3jindaTth ABJICHUA MO ONHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)H3PI‘-ICCKO€ SABJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpe, B TOM 4YHcCiIe (U3UUECKUE SBICHHUS B MPHPOJIE,
NP 3TOM TEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKM) PUINICCKUX SIBICHUIN

1.4

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCTONB3yd (U3UYECKHE BEIMYMHBI, IPU OINUCAHUM MPABUIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICT HCIOJB3YEMBIX BEIUYMH, HX
0003HAYCHHS U eIUHUIIBI (PU3NYECKUX BEITMYUH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIME  JIAaHHYI0O (DU3MUECKYI0O BEIUYMHY C JPYyTUMH
BEIMYMHAMHU, CTPOUTh  TpadUKd  M3YUYCHHBIX  3aBHCUMOCTEH

(bU3HYECKUX BEIUIUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKHE SIBICHUS M MPOLECCHI,
UCIOJb3Yysl W3YYEHHBIE 3aKOHBI, IPU OTOM JaBaThb CIIOBECHYIO
(GopMyIHpPOBKY 3aKOHa W 3alMChIBaTh €ro  MaTeMaTU4YeCcKOoe

BBIPAKCHUE

1.6

OOBSICHATh (PU3UUECKUE SIBIICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM
4yyciie M B KOHTEKCTE CHUTyallMd IPaKTHMKO-OPUEHTUPOBAHHOIO
XapakTepa: BbBIABIATh IPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHWe M3 1 — 2 jormyeckux MmaroB ¢ omopod Ha 1 — 2
M3yYEHHBIX CBOWCTBA (PU3UYECKHUX SBICHHM, PU3MUECKUX 3aKOHA U

3aKOHOMEPHOCTH

1.7

pemaTth pacu€THble 3aAaud B 1 — 2 nelCTBUS, UCIONB3YSl 3aKOHBI U

(dbopMyIbl, CBs3bIBatONIME (DU3MUECKHUE BEIIMYMHBI: HA OCHOBE aHAIIM3a




YyCIOBMsL 3aJa4d  3alUChIBaTh KpaTKOE YCIOBHE, IIOACTABIIATH
¢usnveckre BeTUUUHBI B (POPMYJIBI U MIPOBOAUTH PAcUEThl, HAXOIUTh
CTIpaBOYHBIC JaHHBIC, HEOOXOIUMBIEC JUUIsl pEIIeHUs 3a/1a4, OLICHUBATh

PEATUCTUYHOCTD MOTyYECHHON (PU3MUECKOM BETMUNHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPH TMOMOIIA
(U3MYECKUX METOAOB, B ONHCAHUU HCCIICIOBAHUS  BBIICISATH
MPOBEPAEMOE MIPEAIION0KEHUE (rumotesy), pasiMyarb U
WHTEPIPETUPOBATh TOJYYCHHBIN pe3ylbTaT, HAXOAWTh OIIMOKU B

XOJ¢ OIIbITa, ACJIAaTh BBIBOJBLI I10 €TO pC3yJibTaTaM

1.9

NPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
¢u3nyeckux  CBOMCTB  Tel:  (OpPMYyJIHMpOBaTh  MPOBEpSiEMbIE
NpPENoNIOKEeHUs,, CcoOupaTb  yCTAaHOBKY U3  IPEIJIOKEHHOTO

000pyI0BaHUS, 3aMKUCHIBATH XO/1 ONBITa U (POPMYJIUPOBATH BHIBOJIBI

1.10

BBITOJIHATh TIPSMBIE U3MEPEHUS C HCIOJIb30BAHMEM AaHAJOTOBBIX U
UGPOBBIX MPUOOPOB, 3aMKCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH

1.11

MPOBOANWTHh  WCCIICJOBAHWE 3aBUCUMOCTH  OJIHOW  (hU3HUECKOI
BEJIMYMHBI OT JPYrOM C MCIOJIb30BAHUEM IMPSAMBIX HU3MEPEHUM,
y4acTBOBaTh B IUJIAHHUPOBAHUHM Y4EOHOTO HCCIENOBAaHUS, COOHMpaTh
YCTAHOBKY W BBINIOJHATh U3MEPEHHUS, CIIEYs NPEIIOKEHHOMY ILJIaHY,
(dbuKcUpoBaTh PE3yNbTaThl IMOTYYCHHOW 3aBUCUMOCTU (PUINIECKUX
BEITMYHH B BUJC MPEUIOKCHHBIX TaONHIl ¥ TPadUKOB, ACNIATh BHIBOIBI

110 pE3yJibTaTaM UCCICAOBAHUA

1.12

MPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIHYUH, CIEAys
MPEUI0KEHHONW MHCTPYKIIUH: MIPU BBIOJHEHUH U3MEPEHUI coOupaTh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYCHUE HCKOMOM

BCINYHHBI

1.13

coOmogaTh TpaBuUia TEXHUKM Oe3omacHOCcTH TpH  pabore C

1a00paTOpPHBIM 000pYy10BaHHEM

1.14

yKa3plBaTh NPUHIMNBI  JCHCTBHS TNPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTb IPUHLMUIBI JECUCTBUS HU3YyYECHHBIX
npuOOpPOB M TEXHMYECKHX YCTPOHCTB C TOMOIIBIO HMX OIMCAHMA,
UCTONB3ysd 3HAaHMA O CBOMCTBaX (PU3MUYECKUX  SIBICHUH U

HeoOXoauMBbIe (PU3MUECKHUE 3aKOHBI i 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TNPHUMEPHl (HAXOAWTh HMHPOPMALUIO O TMpUMepax)




MPAKTUYECKOTO MCIIOIh30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HU i obOecrieueHHs O€30MacHOCTH TpU  OOpamieHuu C
npubopaMu ¥ TEXHUIECKUMHU YCTPONCTBAMHE, COXPaHEHUS 3I0POBbS U

COOIOICHHSI HOPM DKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIICH cpee

1.16

OCYIIECTBIISATH OTOOP MCTOYHHKOB MH(pOpMauuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHMM W IIyTEM CPAaBHEHHUS Pa3JIMYHBIX MCTOYHUKOB
BBIICNIATh MH(OPMALUIO, KOTOpasl SABISETCS MPOTHBOPEUYMBON HIU

MOJKET OBITh HETOCTOBEPHOM

1.17

HCIIOJIb30BAaTh pu BBIITOJIHCHUH yueOHBIX 3a1aHUI
HAYYHONOIYJISIPHYIO ~ JIUTepaTypy  (PHU3MUECKOro  COJACpXKaHWUA,
CIIpaBOYHBIC MaTepHalbl, pecypcbl cetu VIHTepHeTr, Bianersb
npuéMamMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALUU

13 OJJHOM 3HAKOBOW CHUCTEMBI B JPYTYIO

1.18

co3llaBaTh COOCTBEHHbIE KPAaTKUE NMUCHMEHHbIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMaUuu (HU3NIECKOTO
COJZIepKaHusA, B TOM YHcCJe MyOJIMYHO JenaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WIM YYEeOHBIX HCCICIOBaHUN, HpPU STOM
IPAaMOTHO HCIIOJIb30BaTh M3Y4YEHHBIM IOHATUHHBIM amnmapar Kypca

(bU3MKH, COMPOBOKIATH BHICTYIUICHUE NTPE3CHTAIUCH

1.19

IIPY BBIMTOJTHEHUH YYEOHBIX MPOEKTOB M UCCIICAOBAHUM pacipenensiTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a]la4aMH,
CIICIUTh 34 BBIIIOJIHECHWEM IUIAHA IEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOJICHCTBHE, YUYUTBIBAs MHEHHE

OKPY>KaIOIINUX

8 KIIACC

Kon
NMpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NMPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust

1.1

HUCII0JIBb30BAaTh IIOHATHUA

1.2

pas3jindaTth SABJICHUA MO ONHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)H3PI‘-ICCKO€ SABJICHUC




1.3

pacro3HaBaTh TPOSIBICHHE M3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM 4YucCiIe (U3UUECKUE SBICHHUS B MPHPOJIE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIJCIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKM) (PUINIECCKUX SIBICHUN

1.4

ONUCHIBATh HW3yYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCTONB3yd (U3UYECKHe BEIMYMHBI, TPU OINUCAHUM MPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCIOJB3YEMbIX  BEJIWYHH,
0003HaYeHHS U eIUHUIIBI (PU3NYECKUX BEITHMYMH, HAXOIUTH (hOPMYIIHI,
CBSI3BIBAIOIME JIAaHHYIO (DU3MUECKYI0O BEIMYMHY C JPyTUMHU
BEIMYMHAMHU, CTPOUTh TpadUKd  M3YUYCHHBIX  3aBHCUMOCTEH

(bU3HYECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKHE SIBICHUS M MPOLECCHI,
UCIOJb3Yysl W3YYEHHBIE 3aKOHBI, IPHU OTOM JaBaThb CIIOBECHYIO
(GopMyIHpOBKY 3aKOHa W 3alMChIBaTh €ro  MaTeMaTU4eCcKOoe

BBIPAKCHUE

1.6

OOBSCHATH (PM3MUYECKUE MPOLIECCHI U CBOWCTBA TEN, B TOM YHCIIC U B
KOHTEKCTE CHUTyalUd MPaKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKHMX IIAroB C MOMOIIbI0 1 — 2 W3y4YEeHHBIX CBOMCTBa

¢bu3nUecKux SBICHUM, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacy€THblE 3aAauu B 2 — 3 AEMCTBUS, UCIOJb3YS 3aKOHBI U
(bopmyIbl, CBsA3bIBaONINE (PU3NUECKHUE BETMYUHBI: HA OCHOBE aHAIM3a
YCJIOBMS 33/1a4¥l 3aIIUCBIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
TaHHBIX Ui pELIeHHs 3aJauyd, BbIOMpaTh 3aKOHBI U (HOPMYJIBI,
HEOOXOAUMBIE il €€ pelIeHus, MPOBOAUTh PACUYEThl U CPABHUBATH
MOJyYeHHOE 3HAaueHHWEe (PU3MUYECKOW BEIMYMHBI C HW3BECTHBIMHU

JaHHbIMH

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TMPH IMOMOIIU
(U3NYECKUX METOJIOB, UCIIOJIB3YsI OMMCAHUE HCCIIEIOBAHNUS, BBIICIATh
[IPOBEPSIEMOE NIPEIIIOJIOKEHUE, OLICHUBATh IIPABUIBLHOCTb IOPSIKA

MMPOBCACHUA UCCIICAOBAHN, 1CJIaTh BBIBObI

1.9

NPOBOJIUTH OIBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WU
¢u3nueckux  CBOMCTB  Tel:  (OpPMYyJIHMpOBaTh  MPOBEpsieMbIE
NpPENoNIOKEeHUs, CcoOuparb  yCTAaHOBKY U3  HPEIJIOKEHHOTO

000pyI0BaHUsl, ONIMCHIBATh X0 OMBITa U (POPMYITHPOBATH BBIBOIBI




1.10

BBIIIOJIHATBL IIPSIMBIE WM3MEPEHUs C MCIOJIb30BAHMEM AHAIOTOBBIX
npuOOPOB U AATYMKOB (PU3UYECKUX BEIUYHH, CPABHUBATH PE3yJIbTAThI

M3MEpEeHUil ¢ y4€TOM 3a1aHHOI a0COMOTHON MOTPEITHOCTH

1.11

MPOBOAWTHh  WCCIICJOBAHWE 3aBUCUMOCTH  OJIHOW  (hU3HUECKOI
BEJIMYMHBI OT JAPYroM € MCIHOJIB30BAHUEM NPSIMBIX HW3MEPEHUN:
IUTAHUPOBATh HUCCIICIOBaHKUE, COOMpPATh YCTAHOBKY U BBHITIOJTHATH
U3MEpEeHUs, Clleqys MPeAJIOKCHHOMY  IUIaHy, (DUKCHpPOBATh
pE3yNIbTaThl MOJYYCHHON 3aBUCUMOCTH B BUJIE TAaONHIl U TPadUKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHU

1.12

NPOBOJIUTh  KOCBEHHBIE  WM3MEpPEHHs  (U3MYECKUX  BEJIHYUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIIEPHUMEHTAIBHYIO YCTaHOBKY,
clenys IPEeMIOKCHHOM HHCTPYKLUUH, U BBIUHCIATH 3HAYCHHE

BCINYHHBI

1.13

coOmogaTh TpaBuUia TEXHUKM Oe3omacHOCcTH TpH  pabore ¢

1a00paTOpPHBIM 000pYy10BaHHEM

1.14

XapaKTepu30BaTh MNPUHIUINBI JEHCTBUS HW3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(bH3PI‘-I€CKI/Ie 3aKOHOMCPHOCTHU

1.15

pacrio3HaBaTb MPOCTBIC TCXHUYCCKUC YCTpOfICTBa U U3MCPUTCIIbHBIC
HpI/I60pI>I o ¢cXeMaM U CXCMATHYHBIM PUCYHKAM, COCTABJISITh CXCMbI
QJICKTPHUICCKUX ueneﬁ C TMOCJICHOBATCIILHBIM W IMApaJlJICJIbHBIM
COCOAMHCHUECM 9JICMCHTOB, pasindasa YCJIOBHBIC 0003HaYEHHT

9JICMCHTOB JJICKTPUYCCKUX I_IGHGP'I

1.16

MPUBOJIUTL TpUMEpHl  (HAXOAUTh WHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO MCIIOIh30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HU s o0ecrieueHuss O€30MacHOCTH TpU  OOpamieHuu C
npubopaMu ¥ TEXHUIECKUMHU YCTPONCTBAMHE, COXPaHEHUS 3JI0POBbS U

COOIOICHHSI HOPM DKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIICH cpeie

1.17

OCYILECTBIISATh MOUCK MHPOPMALUHU (HU3NIECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUM U IYTEM CpPaBHEHMS
JOTIOJTHUTEIbHBIX HMCTOYHUKOB BBLICIATH HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEZOCTOBEPHOM

1.18

UCTOJNb30BaTh TPU  BBHIMOJHEHUH YYE€OHBIX 3aJaHUi  HaydHO-

MOMYJISIPHYIO JINTEPATypy (PU3UYECKOTO COJepKaHus, CIPaBOYHBIC




Marepuaibl, pecypcsl cetu MHTepHeTr; Biagers  NpuUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHusi WHPOPMALUU U3 OJHON

3HAKOBOU CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKHUE YCTHBIC COOOIICHMUS,
0000mas uHpOpMAMIO U3 HECKOJBKUX HCTOYHHKOB (PH3UIECKOTrO
COJIep’KaHusl, B TOM 4YHCIIC MYOJIMYHO MPEICTABIATh PE3YJIbTATHI
MPOEKTHOM WJIM HCCIENOBATEIbCKON JEATEIIBHOCTH, MPU 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YUYEHHBIM IOHATUHHBIM amnmapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE NTPE3CHTAIIUCH

1.20

IIPU BBIMOJIHEHUM YYEOHBIX NMPOEKTOB M UCCIEAOBAHHUNA (PU3NIECKUX
MPOIIECCOB pacHpeAesaTh 00SA3aHHOCTU B TPYIIIIE B COOTBETCTBHH C
[IOCTaBJICHHBIMM  3aJa4aMM, CJICAUTb 3a BBIIOJIHCHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBI BKJIAJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBHE,  IPOSBIAA  T'OTOBHOCTb

pazpemats KOHQIUKTHI

9 KIIACC

Kon
NMpoBepsieMoOro
pe3yJjabTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHust

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pas3jindaTth ABJICHUA MO ONHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)H3PI‘-ICCKO€ SABJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4YuciIe (U3UUECKUE SBICHHUS B MPHPOJIE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PUINICCKUX SIBICHUN

1.4

ONUCHIBATh HM3yYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCTONB3yd (U3UYECKHe BEIMYMHBI, TP OINUCAHUM MPABUIBHO
TPaKTOBaTh  (PU3MYECKUII  CMBICT  HCIOJB3YEMBbIX  BEJIWYHH,
0003HAYCHHS U eIUHUIIBI (PU3NYECKUX BEITHMYMH, HAXOIUTH (OPMYIIHI,
CBSI3BIBAIOIIME JIAHHYI0O  (DU3MUYECKYI0O BEIMYMHY C JPYyTUMH

BEIMYMHAMH, CTPOUTh TpadUKd  M3YUYCHHBIX  3aBHCHMOCTEH




(bU3HYECKUX BEIUIUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKHE SIBICHUS M MPOLECCHI,
UCIOJb3Yysl W3YYEHHBIE 3aKOHBI, IPU OTOM JaBaThb CIIOBECHYIO
(GopMyIHpOBKY 3aKOHa W 3alMChIBaTh €ro  MaTeMaTU4eCcKOoe

BBIPAKCHUE

1.6

OOBSICHATH (PU3NYECKHUE MPOIIECChl M CBOICTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd IPaKTHUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATH IPUYUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IAaroB C MOMOIIBIO 2 — 3 M3yYEHHBIX CBOMCTBA

¢bu3nUecKux SABICHUM, PU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacy€THble 3a7aud (ONMMparoUIvecss Ha cCUCTeMy u3 2 — 3
YPaBHEHMI), HWCHOJB3ysd 3aKOHBI M  (POPMyJIbI, CBSI3bIBAIOIIUE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3a7add
3alUCBIBaTh KPAaTKOE YCJOBHE, BBIABIATH HEJOCTAIOIINE MU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE
JUIS peIlleHUs, TPOBOIAMTH PacuéThl M OLEHHBATH PEATUCTHYHOCTH

IMMOJIYUYCHHOT' O 3HAaUCHUA (1)I/I3I/I‘-I€CKOI71 BCJINYHHBI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO pPELIUTh TNPH MOMOLIH
(bU3HMUECKUX METOJIOB, UCIIOJB3YS ONMCAHUE UCCIICIOBAHUS, BBIACIATH
IIPOBEPSEMOE IIPEIIOIOKEHUE, OLICHUBATH IIPABWIBLHOCTb IOpsAKa
MIPOBEICHUS UCCIIC[OBAaHUSA, JEJIaTh BBIBOJBL, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOICHHIA U OTIHITOB

1.9

NPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3HUECKUX SIBICHUH WU
(U3NYECKUX CBOMCTB TENI: CaMOCTOSTEIBHO COOMpPATh YCTAaHOBKY W3
n30BITOYHOTO Habopa 00OpyNOBaHMSA, ONMMUCHIBATH XOJ OIBITA U €ro

pe3yabTaThl, (GOPMYITUPOBATH BBIBOJBI

1.10

NPOBOJIUTH TPU HEOOXOJUMOCTH CEpPHIO MPSMBIX HM3MEPEHHIA,
OIpeNieNiAs CpelHee 3HaueHHe H3MepseMON BelIMYMHBI ((POKyCHOE
paccrosiHue coOuparomeil JUH3bI), 00OCHOBBIBATH BBIOOP cII0CO0a

U3MEpEeHus (M3MEPHUTEIBHOTO MPHOOopa)

1.11

MPOBOJUTH HCCIENIOBaHUE 3aBUCHUMOCTEH (PU3MUYECKUX BEIUYUH C
HCIIOJIb30BAHUEM IIPSIMBIX WU3MEPEHUMU: IIAaHUPOBATH UCCIEIAOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pE3yJIbTaThl
MOJTyYEHHOM 3aBUCHUMOCTH (PU3UYECKUX BEJIWYMH B BUAC TaOIUIU

rpauKoB, JeNaTh BHIBOBI IO PE3yIbTaTaM UCCIIEIOBAHUS




1.12

NPOBOJIUTh  KOCBEHHBIE  W3MEpPEeHHs  (U3MYECKUX  BEJIHYHUH:
IUTAHUPOBATh U3MEPEHHs], COOMPaTh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATH HU3MEPEHHUs, CIEeAys NPEIIOKEHHOW HWHCTPYKIUH,
BBIYUCIIATh 3HAYEHHUE BEJIMYMHBI W AHAJIU3UPOBATH IIOJIYYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmogaTh TpaBuUia TEXHUKM Oe3omacHOcTH TpH  pabore ¢

n1a00opaTOpPHBIM 000pYyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIC NPHU3HAKK HM3YYCHHBIX (U3UUECKUX MOJENECH:
MaTepHalibHasi TOYKa, a0COMIOTHO TBEPIOE TEJIO, TOUCUHBIH HCTOUYHUK
CBETa, Jyd, TOHKas JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOI'0 Aapa

1.15

XapaKTepu30BaTh MNPUHIUNBI JEHCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(bH3PI‘-I€CKI/Ie 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMBl UM CXEMaTUYHbIE PUCYHKH M3YyYECHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOLIECCOB TNPHU PEUICHUH Y4eOHO-IPAKTHYECKUX
3aJa4, ONTUYECKHE CXEMBI JJIsl MOCTPOSHHS N300paykeHH B IMIIOCKOM

3epKaJie ¥ coOMparoweil TuH3e

1.17

MPUBOJIUTL TPUMEpHl (HAXOAUTh WHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO MCIIOIh30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HU s oOecrieyeHHss O€30MacHOCTH TpU  OOpamieHuu ¢
npubopaMu ¥ TEXHUIECKUMHU YCTPONCTBAMHE, COXPaHEHUS 3JI0POBbS U

COOIOICHHSI HOPM JKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIICH cpeie

1.18

OCYIIECTBIISATh MOUCK MHPOPMALUHU (HU3NIECKOTO COEPIKAHUS B CETH
WuTepHer, caMocCTOsATeNbHO (OpMyIUpysl TOMCKOBBIM  3ampoc,
HaxOIWUTh IIYTH  OINpPENEJIICHUS  JOCTOBEPHOCTH  IOJyYEHHOU
uHpOpPMALMM HAa OCHOBE HMMEIOLIUXCS 3HAHUM M JIOTOJIHUTEIBHBIX

HUCTOYHHUKOB

1.19

UCTOJNB30BaTh TPU  BBHIMOJHEHUH YYE€OHBIX 3aJaHUi  HaydHO-
MOMYJIIPHYIO JINTEPATypy (PU3UYECKOTO COJepKaHus, CIPaBOYHBIC
Marepuaibl, pecypcsl cetu MHTepHeTr; BiageTrs  NpuUEMAMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHusi WHPOPMALUU U3 OTHON

3HAKOBOU CUCTEMBI B IPYTYIO




1.20

co3/laBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE WH(OpPMAIUU W3 HECKOIBKUX HCTOYHHKOB (DH3UIECKOTO
coJiepKaHusl, MyOJIMYHO TPEACTABIATH PE3yJIbTaThl MPOEKTHOW MU
HCCIIEIOBATENIbCKOM  AESITENBHOCTH,  IPU  3TOM  T'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN MOHATUNHBIN almapaTr u3y4acMoro paszaena
(GU3MKN U COMPOBOXKIATh BBICTYIJICHHE TMpe3eHTalUe Cc y4éTom

0CcOOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IIPU BBIMOJIHEHUM YYEOHBIX MPOEKTOB M UCCIEAOBAHHUNA (PU3NUECKUX
MIPOIIECCOB pacHpeAesaTh 00SA3aHHOCTU B TPYIIIIE B COOTBETCTBHM C
[IOCTaBJICHHBIMM  3aJa4aMM, CJICAUTh 3a BBIIOJIHCHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBI BKJIAJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBHE,  IPOSBIAA  T'OTOBHOCTH

pazpemats KOHQIUKTHI




IHNPOBEPAEMBIE 3JIEMEHTDBI COAEP KXAHUA

7 KIIACC

Kon
pa3zjiena

Kon

3JIEMECHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIIETO MHUPA

1.1

duszuka — Hayka O Ipupoje. SBiueHus npUpPOABL.
@usznueckue  ABICHUA: MEXAHUYECKUE, TEIUIOBBIE,

QJICKTPUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

@usnueckue BeTMUMHBL.  M3MmepeHne  (U3NUECKUX
BenuunH.  Dusmueckue  npubopsl.  [lorpemHocTsh

n3MepeHnil. MexxayHapoIHasi CUCTEMA €IUHULL

1.3

EcrecTBeHHOHAYYHBII METOA MO3HAHUS: HAOIIOJCHHUE,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIABWKCHHE THIIOTE3,
SKCHEPUMEHT TI0 TPOBEpPKE THUMOTe3, OOBsICHEHHE

HAOJII0OJaEMOTO SBJICHUS

1.4

Onucanue GpU3MUECKUX SBICHUN C MOMOIIBIO MOJIENIEH

1.5

[TpakTuyeckue pabOTHI:

H##Par###3mepeHne pacCTOSHUM.
#i#HPar##3Mepenne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

##H#Par#H##0npenencHie pa3MepoB MajbIX TeJl.
##H#Par#H##l3MepeHne  TemnepaTypsl IpU  IIOMOLIU

KUJIKOCTHOIO TEPMOMETpA U AATUMKA TEMIIEPATYPBI

ITEPBOHAYAIJIBHBIE CBEJJEHM A O CTPOEHUUN BEIIIECTBA

2.1

H#H#ParfH##CTpoeHNE BELIECTBA: aTOMBI U MOJIEKYJIbI, X
pasmepbl.  OmBITHL,  JIOKa3bIBAIOIIUE  JTUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###HPartHH# ] pmokeane  yactui,  BemiectBa.  CBA3b
CKOPOCTH  JBIDKGHHS  YacCTHI[ C  TEeMIEepaTypoOi.

BpoyHoBckoe nBuxenue, tuddysus

23

B3anmopaeincTBre 4acTUll BEIIECTBA: PUTSIKEHNUE U

OTTAJIKUBAHUC




HH#H#ParfH##ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHHE

ra3oB, >KHJIKOCTEM M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

24 B3anMoCBsI3p MeXAy CBONCTBAMH BEIIECTB B PA3HBIX
arperaTHhIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[TpakTuyeckue pabOTHI:
##H#Parf##0OLeHKa TuaMeTpa aToMa METOAO0M PsioB (C
ucrnoib30BanueM (Gotorpaduii).

2.6 HHHPar###OnBITBl 1O HAONIONEHWIO  TEIIOBOTO

pacuIpeHust ra3os.
HHHPar###ONBITEI MO0 OOHApPY)KEHUIO JCWUCTBUS  CHII

MOJICKYJISIPHOI'O MMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanungeckoe JBHXKCHUE. PaBHomepHOE u
' HEPABHOMEPHOE JABM)KEHUE
Hi##HPar#H##CKOpOCTb. Cpennsis CKOpPOCTh pu
3.2 HEPAaBHOMEPHOM [JBWXECHHMHU. Pacyér myTtu U BpeMeHH
JBUKCHUS
SBnenue uHepuuu. 3akoH HMHepuuu. BzaumoneiictBue
33 Tel KaK NpUYMHA U3MEHEHHUs CKOPOCTH JIBHKECHHS TEIl.
Macca kak Mepa HHEPTHOCTH Teja
34 ###H#Par###InotHocTs BemiecTBa. CBA3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B eluHUIIE 00BEMA BellecTBa
3.5 Cuna xak XxapakTepuCcTHKa B3aUMOJIEHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenuwe cuibl ¢
' IIOMOUIBIO AMHAMOMETPA
17 #Hi#HParf##Bnenne Tarotenuss U cwia Tsokectu. Cuna
' TSKECTH Ha IpYrux IiaHerax. Bec tena. Hesecomocts
13 Cuna tpenusa. TpeHHE CKOJIbKEHUS U TPEHHUE IOKOSL.
' Tpenue B IpUpoe U TEXHUKE
19 H##Par###Crioxkenne CUJl, HaAIMpaBJICHHBIX IO OJHOU
' psMoH. PaBHOZEHCTBYIOIAS CUIT
3.10 [TpakTuyeckue pabOTHI:




OmnpeneneHne CKOPOCTHM  PABHOMEPHOI'O  JABM)KEHUS
(wapuka B JKUAKOCTH, MOJEIU  DIEKTPUUYECKOIO
aBToMOOMIIT W Tak pganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJBKEHHUs Opycka WM IIapuka 110
HAaKJIOHHOM  IUIOCKOCTH. OmpeneneHue  IMIIOTHOCTH
TBEPAOIO Tena. OnpIThI, JIEMOHCTPUPYIOIINE
3aBUCUMOCTh PACTSOKEHUs (AedopMaruu) mpyKHHbBI OT
IIPWIOKEHHOM  cuibl.  ONBITBI, JEMOHCTPUPYIOLIUE
3aBUCHMOCTb CWJIbI TPEHUS CKOJIBKEHHUS OT Beca Teja U

XapakTepa COIPHUKACAIOLINXCsl IOBEPXHOCTEN

@usnyeckue SBICHUS B IIPUPOJE: NPUMEPHI ABWKEHUS C

3.11 Pa3IMYHBIMKA CKOPOCTSIMU B )KMBOW U HEXXHMBOU IIPUPOJIE,
JIEVCTBUE CUJIbI TPEHUSI B IPUPOJE U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, OIIMITHUKI
JIABJIEHUE TBEPJIbIX TEJI, )KUJJKOCTEH 1 T'A30B
11 Hasnenne TBEpAoro tema. CrocoObl yMEHBIIECHUS U
' YBEJIMUEHUS 1aBJICHUS
4o JlaBneHue raza. 3aBUCUMOCTH JIaBJICHUS Tra3a OT 00bEMa,
' TEMIIEPATYPbI
43 Ilepenaya naBieHus: TBEPABIMU TEINAMM, KUIAKOCTIMH U
' razamu. 3akoH [lackans. [THeBMaTH4ecKre MalIuHbI
3aBHCUMOCTh  JABICHHUS IKUJAKOCTH OT  TJIyOWHBI
4.4 Iunpocratuaeckuii mapagokc. CooOmiarommecs CoCybl.
I'mnpaBnuueckre MEXaHU3MBI
ATtmochepa 3emnn u atMocdepHoe naBieHue. [Ipuanasl
4 CYIIIECTBOBAHMS BO3AYIIHOW 0001049ku 3emiid. OmbIT
> Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBICHUS OT
BBICOTBI HaJl YDOBHEM MODSI
46 W3mepenue armocheproro naminenus. [IpuOopsr mms
' M3MEPEHUs: aTMOC(EPHOTO JTABICHUS
JleiicTBHE KUAKOCTM U Tra3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BreitankuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. Boznyxomnnasanue




4.9

[TpakTuyeckue pabOTHI:

UccnenoBanue 3aBUCMMOCTM Beca Tela B BOJE OT
o0BéMa TOTpYKEHHOM B OJKUIKOCTh 4YacTH TeJja.
OrnpezenieHrne BBITAIKUBAIOIICH CUIIbI, IEUCTBYIONICH Ha
TENO, NOrpyk€HHOe B  KUAKOCTb.  lIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JEUCTBYIOLIEH
Ha TeIO0 B JKHUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAIKMBAIOLLEH
CWJIBI, IEHCTBYIOIICH Ha TEIIO B JKUIKOCTH, OT 00BEMa
MOrPYKEHHOM B KUJKOCTh YaCTH T€Jla U OT IUIOTHOCTH
KUJKOCTH. KonctpyupoBanne  apeomerpa  WIU
KOHCTPYMpPOBaHUE  JIOAKM M  OOpeAcseHue  e€

Ipy30I0AbEMHOCTH

4.10

Ousnyeckue  ABIEHUA B IPHUPOJE: BIIUSIHUE
aTMoc(hepHOTro MaBJICHHS HA KUBOW OpPraHU3M, TUIABaHHE

pBIO

4.11

TexHudyeckue YCTPONCTBA: COOOIIAOIIUECS COCY/IBI,
YCTPOMCTBO BOJAOIPOBOJA, THUIPABIUYECKUN IIpeECC,
MaHOMeETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIIHOCTDB, SHEPT A

5.1 Mexanunueckast pabota
5.2 Mexanudeckas MOITHOCTb
53 [IpocThle MexaHM3MBI: pbluar, OJIOK, HAaKJIOHHAs
' 10cKocTh. [IpaBuio paBHOBecHs pblyara
54 [TpumeHeHne paBuiIa paBHOBECHS phlyara K OJIOKy
«3o0m0TO€  TpaBWiIO»  MexaHUKH.  KoaduumeHt
5.5 IIOJIE3HOTO JEUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenuumanbHast SJHEPTUU TeJa, MOJHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 IlonHas mexaHudeckass SHEprus. 3aKOH W3MEHEHUs U
' COXPAHEHHUSI MEXaHUUYECKOHN HEPTUn
59 [TpakTuyeckue pabOTHI:




#HH#HPar##Onpenenenue pabOThl CUIIBI TPEHHUS TIpU
PaBHOMEpPHOM [IBJKCHMM Tejla I10 TOPU30HTaJIbHOU
noBepxHoctu. MccrnenoBanue yCIOBUK PaBHOBECHUS
peuara. Msmepenune KIIJ[ HakiIOHHOM MJIOCKOCTH.

N3yueHne 3aKk0Ha COXpaHEHUS MEXaHUYECKON YHEPTUn

@usnueckue SABICHHA B IPUPOJE: pblYard B Tele

5.10
YeoBeKa
TexHuueckue yCTpOMCTBA: pblyar, IMOABWXXHBIA U
5.11 HEMOJIBIKHBINA OJIOKH, HAKJIOHHAsI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 371eMEHTHI COAePKAHUSA
pasneja 3J1eMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHSI ~ MOJEKYJISPHO-KHHETHYECKON
61 TEOPUH CTPOCHHS BemlecTBa. Macca U pa3Mepbl
' MoJieKys.  OmBITBI,  TOATBEP)KJIAIOIINE  OCHOBHBIC
MIOJIOKEHHS MOJIEKYJIIPHOKMHETUYECKON TEOpUH
Mogenu  TBEPAOro, OKUAKOIO M ra3oo0pa3zHOro
6.2 cocTosiHui BemiecTBa. Kpucrammuueckue u aMmopgHbIe
Tena
OOBbsicHeHHE CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJIO)KEHUN MOJIEKYJISIPHOKUHETHYECKON
TEOpHUH
6.4 CMaunBaHuE U KalWUISIPHBIE SIBICHUS
6.5 TemnoBoe paciIMpeHue U cxaTue
66 Temmeparypa. CBsi3b TeMmmepaTypbl €O CKOpPOCTBIO
' TEIUIOBOTO JABMKCHHS YaCTHUI]
67 Buytpennss sueprust. CriocoObl H3MEHEHHsI BHYTPEHHEH
' SHEPIUu: TeIionepeada i CoBepIieHue padboTsl
6.8 Buasl Tenonepenaun: TEMIONPOBOJIHOCTh, KOHBEKIUS,




U3JIly4eHUe

KonnuectBO  TEMIOTHL. VYnenbHas  TEILIOEMKOCTH

6.9
BELIECTBA
TernmooOMeH u TemioBOoe paBHOBecHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue U OTBEpAEBAHNE KPUCTAJUINYECKUX BEIIECTB.
' VY aenpHas TEMIOTA MJIaBICHUS
[TapooOpazoBanne ¥  KoHjaeHcanusa.  Vcmapenue.
6.12 Kunenne. VYpaenpHas  Temiora — mapooOpa3oBaHUS.
' 3aBHCHMOCTh TEMIEpPaTypbl KUIIEHUS OT aTMOC(HEpHOTro
JaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 OHeprus TOIIMBA. Y 1ebHasl TENJI0Ta CTOPAHUS
[Ipunuuner  paGotel  TemnoBbix  aBurateneit  KITJ]
6.15 TEIUIOBOTO ABUraress. TenoBble ABUTATENM M 3aIIMTa
OKpYKarollei cpeabl
3aKOH COXpAaHEHUS U MPEBPAIECHUs SHEPTUU B TEIUIOBBIX
6.16
nporeccax
[TpakTuyeckue pabOTHI:
OnbIThI o 00HapyKEHUIO JeNcTBUS cul
MOJIEKYJISIPHOTO IPUTSKEHMUSL.
OneITel 1O BBIPALIMBAaHUIO KPUCTAJIOB IOBAapEHHOMN
COJIM WJIU caxapa.
OnbITH 10 HAOJIIOAEHUIO TEIUIOBOTO PACIIMPEHUs ra3oB,
6.17 KUJKOCTEN U TBEPIBIX TEIL.

Omnpenenenue JaBIeHUS BO3yXa B OAJUIOHE IIIIPHIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTDH JIABJICHHS

BO3/lyXa OT €ro 00bhEMa U HATPEBaHUS WIH OXJIAXKICHUSI.

IIpoBepka TUNOTE3BI JMHEWHOW 3aBUCUMOCTH JUJIMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPHUYECKOW TpPyOKe OT
TEeMIIepaTypBhl.

HaGntonenne n3MeHeHHs] BHYTPEHHEH SHEpruM Tela B




pe3yJabTare Terionepeaays U padboThl BHEIIHUX CHUIL.
HccnenoBanue sSBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUH
XOJIOAHOU U ropsiuei BOABI.

OnpeneneHue KONMMYECTBA  TEIUIOTHI, IOJyYEHHOI'O
BOJIOM TpU TEINIOOOMEHE C HarpeThiM METAJUIMYECKHM
LUAJUHIPOM.

Ornpenenenne yaenbHOU TEMJI0OEMKOCTH BEIIECTBA.
HccenenoBanue npouecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIIaXXHOCTU BO3/yXa.

OHpeHGHCHI/Ie y,[[GJIBHOﬁ TCIJIOTHI IIaBJICHUA JbAaA.

6.18

dusnueckue SABICHUSA B TPUPOJAE: IOBEPXHOCTHOE
HaTsDKEHHE M KamWULIpHBIE SABICHHS B IPHUPOJE,
KpHUCTaJUIBl B Tipupoae, u3nydenue CoiHia, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpH3bl; 00pa3oBaHuE POCH], TYMaHa,

HWHes, CHera.

6.19

TexHuueckue  yCTpOWCTBA:  KalMJULPBI, IPUMEPHI
HCIIOJIb30BaHUsl KPUCTAJLIIOB, JKUIKOCTHBIA TEPMOMETP,
JaTYMK TEMIEPATypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWA

7.1 OnexTpusanus Tei. /[Ba poga 3JIEKTPUUECKUX 3apsiioB
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kyiona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJEUCTBUS 3apsDKEHHBIX TEN OT
BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEXTY TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTD JIEKTPUUECKOTO

7.3 nosist. IIpyHOUN Cyneprno3unuu 3JIEKTPUYECKUX I0JIeH
(Ha KaYECTBEHHOM YpPOBHE)
Hocurenn »snexTpuyeckux 3apsaoB. OJIEMEHTapHBIN

7.4 anekTpudeckuil 3apan. Ctpoenue atoma. IlpoBonHuku n
TUBJIEKTPUKU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia




ONEeKTpUYEeCKUid  TOK.  YCIOBHA  CYIIECTBOBaHMS

7 ANEKTPUYECKOr0 TOKA. MICTOYHMKYM OCTOSIHHOIO TOKa
[elictBus 3JIEKTPUYECKOTO TOKa (TeruoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUIKOCTAX U razax
. Onextpuueckas uenb. Cuia TOKa. OJIEKTPUUECKOE
' HaIpsDKEHNE
79 ConpoTuBienue IIPOBOJIHUKA. VY nensHoe
' COIIPOTUBIICHUE BEILIECTBA
7.10 3akoH OMa Juist yyacTKa Lenu
111 IlocnenoBarenbHOE W IAPAJUIEIBHOE  COEOUHEHUE
' IIPOBOJHUKOB
Pabota M MOIIHOCTH 3JNEKTPHUECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
13 DJNeKTpUYeCKue LENd U TOTPEOUTENH 3IIEKTPHUYECKOU
' sHepruu B ObiTy. KopoTkoe 3ambikaHne
ITocTostHHBIE MarHuThl. B3anMOENHCTBHE IOCTOSIHHBIX
7.14
MarHuToB
715 MarautHoe mnosne. MarHutHoe none 3eMJIM U €ro
' 3HAYEHUE JUIS J)KU3HU Ha 3emie
716 OmneiT Opcrena. MarHuTHOE 10JIE 3JIEKTPUUECKOTO TOKA.
' IIpuMeHeHNE ANEKTPOMAarHuTOB B TEXHUKE
JlelicTBHE€ MarHUTHOIO IIOJI HAa IIPOBOJHUK C TOKOM.
717 DNeKTpoABUTaTedb MOCTOSIHHOIO TOKa. Mcmonbs3oBaHue
' JJIEKTPOJBUraTeIe B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHcIopTe
OnbiTel  @Papages.  SIBieHue  2IEKTPOMArHUTHOMN
7.18
nHaykuuu. [Ipasuno Jlenna
DNEeKTpOreHeparTop. CriocoOsr MOJTyYEHUS
7.19 NIEKTPUYECKOM  BHEPrMHM.  OJIEKTPOCTAaHLMU  Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH
7.20 [TpakTuyeckue pabOTHI:




OnbITH O HAOMIONEHUIO SIEKTPU3AIMH TNl MHIYKIHEH
U TIPY COTIPUKOCHOBEHHUH.

UccnenoBanue nAEMCTBHUS DJIEKTPUYECKOrO OIS  Ha
IIPOBOJAHMKY U TUDJIEKTPUKH.

COopka u mipoBepka pabOTBl DSICKTPUUECKON Ienu
MIOCTOSIHHOT'O TOKA.

W3mepenue u peryIupoBaHHe CUIbI TOKA.

N3mepenue u perynupoBaHUe HAIIPSHKEHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3
pPE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb
ANEKTPUYECKOTO CONPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, IIJI0LIAIM [TONIEPEYHOr0 CEYEHNs U MaTepuaa.
IIpoBepka mpaBuiia CIIOKECHUS  HANpsDKEHUU  IIpU
IIOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia asi CHUIIBI TOKA IPH MapauieIbHOM
COeAMHEHUH  pe3ucTopoB.  Ompenenenue  pabOTHI
NIEKTPUYECKOTO TOKA, HIYLIErO0 4Yepe3 Ppe3HucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIJIEIIIEMOM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CWJIbI TOKA, UAYLIETO YEPE3 JaMIIOYKy, OT HalpsKEHUS
Ha Heil. Onpenenenue KIIJI narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJIEHCTBUS IOCTOSHHBIX MAarHUTOB.
W3y4yeHre MarHuTHOIO MoJIsl NOCTOSIHHBIX MarHUTOB MpU
ux oObeAMHEHMM H  pasfencHud. VccriemoBaHue
JENCTBUS DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa W HalpaBlIeHWs ToKa B KaTymke. M3ydenue
JNEUCTBUSI MarHUTHOTO MOJISI HA TNPOBOJHUK C TOKOM.
KoHncTpyupoBanue u U3y4YeHUE paboThI

3JIEKTPOABUTATEIIA. N3mepenue KILJ




QJICKTPOABUT aTeNIbHOM YCTaHOBKH. OnBITH 10
HUCCICOOBAHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIHA:
HUCCICIOBAaHUC M3MEHCHMI 3HAUCHUS U HaIlpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DIIEKTPUUECKHUE
SBIIGHUST B  arMmocdepe, DJICKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE TOJie 3eMIIH, NIPEi MOIIIOCOB,
POJIb MAarHUTHOTO TOJIS ISl )KU3HU HA 3emile, MOJISIPHOE

CHUAHUC

7.22

TexHuueckue yCTpPOMCTBA: JJIEKTPOCKOI, aMIIEpMETD,
BOJITMETP, PEOCTaT, CUETYUK DJICKTPUYECKON DHEPIUH,
3JIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HAarpeBaTelIbHbIC
ANEKTPOIPUOOPHI (mpumepsr), AJIEKTPUYECKUE
MIPEAOXPAHUTENH, BJIEKTPOMArHuT, 3JIEKTPOJBUIaTelb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOT'O TOKA

9 KITACC
Kon
Kog anementa IIpoBepsieMble 371€MEHTHI COAEPKAHUS
paszzneina
MEXAHUWYECKUE SABJIEHUA
2.1 Mexanndeckoe aABukeHue. MarepuanbHas —TOYKaA.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE
HepaBHoMepHOe npsiMoninHeiniHoe nBuykeHue. CpenHss
8 8.4 U MIHOBEHHas CKOPOCTb Teja IPU HEPaBHOMEPHOM
JBUKEHUU
95 Yckopenue. PaBHOyCKOpeHHOE IIPSIMOJIMHEMHOE
' JBUKECHHE
8.6 CBoboanoe nagenue. OnbiTel ["anunes
8.7 PaBHOMEpHOE IBMXKEHHME II0 OKpYKHOCTH. llepuon wu

yacrtora oOpamieHus. JIuHeilHas M yrioBas CKOPOCTH.




[leHTpOCTpEMUTEIIBHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HploToHa

8.9 Bropoii 3akon HeroTona

8.10 Tperuii 3axkoH HproToHa

8.11 [IpuHIUI Cynepno3unuu Cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

%13 Cuna TpeHHs: CUJla TPEHUS CKOJBKEHHsS, CHJa TPEHUS
' MIOKOS1, IPYTHE BUBI TPECHUS

g 14 Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTCHUS.
' YckopeHue cBOOOIHOTO MaACHUS

8.15 IBumxenne  munaHer  Bokpyr  Connua.  Ilepsas
' KOCMHUYecKasi CKopocTb. HeBecoMocCTh U neperpy3ku

816 PaBHOBecue MaTepuanbHON TOYKU. AOCOIIOTHO TBEPI0E
' TENO

817 PaBHoBecue TBEPHOro Teaa € 3aKpPEIUIEHHOW OCBIO
' BpameHuss. MomeHtT cwibl. LleHTp TsxecTn

8.18 Nmnynbse Tena. 3Menenne umnynsca. Miynbe cubsl

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 PeakTuBHOE ABM>KEHNE

8.21 Mexannueckasi paboTa ¥ MOIIHOCTh

g2 PaGota cun TsKecTH, ynpyroctd, TpeHus. CBs3b
' SHEepPruu 1 paboThl

223 [loreHnnuanbHass 3HEPrus Tena, MOAHATOrO  HaJ
. MIOBEPXHOCTBIO 3EMIIU

8.24 [ToTeHumanbHas YHEPIU CKATON MPYKUHBI

8.95 Kunernueckass sHeprus. Teopema O KHHETHYECKOU
' SHEepPruu

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH

[IpakTuyeckue pabOTHI:
Omnpenenenre cpeaHel CKOPOCTH CKOJIBKEHUS Opycka
8.27 WM JBWKEHUS IIAapUKa I10 HAKIOHHOM IUIOCKOCTH.

OnpeneneHne yCKOpeHUsl Tena MPU PaBHOYCKOPEHHOM

JABUWXKCHUU I10 HaAKJIOHHOM INIOCKOCTH.




HccnenoBanue 3aBHCHUMOCTH TYTH OT BpPEMEHHU TMPH
PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HauaabHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPH PABHOYCKOPEHHOM
IBUKCHUHM 0€3 HAdadbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psi  HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHHU OJTMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUSI CKOJBKCHHUS
OT CWUJBl HOPMAILHOTO JAaBiieHus. OmpenencHue
koddduimeHTa TpeHus CKoJbkeHus. OmnpenencHue
KECTKOCTU TPYXKUHBL. OmpenencHue padOThl CHIIBI
TpeHHsI TIpU PABHOMEPHOM JBIDKEHHUH Tella IO
TOPU30HTANBHOW TMOBepXHOCTH. OrmpenencHue padoThI
CWIBl  YOPYrOoCTH  MNpU  mogbéMe  Tpy3a ¢
UCTOJIb30BAHUEM  HETOABM)KHOTO W TIOJIBHYKHOTO

OJIOKOB

dusznyeckue SBICHUS B npupoac: nmpujrvBbl U OTJIMBBI,

8.28 nBrkeHHe IulaHeT COJHEYHOM CUCTEMBI, PEaKTUBHOE
JBUKEHHE KUBBIX OPIraHU3MOB
899 TexHuueckue  yCTpPOMCTBA:  CHUAOMETp,  JATYUKHU

II0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEFAHUMA 1 BOJIHBI

KonebarenbHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKU

>l KoJIeOaHUI: TIEpUO/I, YaCTOTa, aMILTUTYAa
97 Marematnueckuit U IIPY>KUHHBIN MasITHUKHU.
' [IpeBpaiieHre sHEPrUX Npu KoIedaTEIbHOM JBIKEHUH
93 3aryxatomue KoyiebaHus. BbIHYXIeHHBIE KoseOaHUs.
' Pes3onanc
Mexannueckue BoJiHbl. CBONWCTBa MEXAaHMUYECKUX BOJIH.
94 [IpomonbHBIe M TONEpeYHble BOJHBI. J[JMHA BOJHBI U
' CKOpOCTh €€ pacmpocTpaHeHus. MexaHu4ecKue BOJHBI
B TBEPAOM TEJIE, CEHCMUYECKNE BOJIHBI
9.5 3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHueE 3ByKa
9.6 Wudpa3Byk U yabTpa3ByK
97 [TpakTuyeckue pabOTHI:

OmnpeneneHnue 4acToThl W Hepuoja  KoieOaHui




MaTeMaTHUYECKOr0 MasiTHUKA.

OmnpeneneHnue 4acToThl M Hepuoja  KoieOaHui
IIPYXUHHOI'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH — TepHoJa  KoJeOaHUi
MIOABELUICHHOIO K HUTH TIpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCUMOCTH — TepHoJa  KoJeOaHUi
IIPY’)KMHHOI'O MasATHHMKA OT Macchl rpysa. IIposepka
HE3aBUCUMOCTHU nepuoja KoseOaHui rpy3a,
MIOABELICHHOIO K HUTH, OT MAcChl Ipy3a U JKECTKOCTH

npy>XuHsl. I3mepenune yckopeHus cBOOOIHOTO MaieHUs

duznyeckue SIBICHUS B npupoac: BOCIIPUATHUC 3BYKOB

9.8 KUBOTHBIMH, 3E€MIJIETPSICEHUE, CEUCMHYECKUE BOJIHBI,
I[yHAMH, X0
99 TexHuyeckue yCTpPOMCTBA: 3XOJOT, HCIOJIb30BAHUE

yIBTPa3ByKa B ObITY M TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMATHUTHBIE BOJHBI.

101 CBoiicTBa 31IEKTPOMArHUTHBIX BOJTH
10.2 [IIxana 31€KTPOMarHuTHBIX BOJIH
10.3 OnexTpoMarHuTHas npupoja cBera. CKOpoCTb CBETA.
' BonHOoBBIE CBOMICTBA CBETA
10 [TpakTuyeckue pabOTHI:
10.4 N3ydyeHne CBOICTB  3JEKTPOMAarHUTHBIX BOJIH C
MIOMOIIIBI0 MOOMIJIBHOTO TenedoHa
@dusnueckue SBIECHUS B TNPUpPOJAE: OHMOIOTHYECKOe
10.5 neiicTBue BUJUMOTO, yIBTPaduOIETOBOTO U
PEHTI€HOBCKOI'O U3JIy4eHUN
10.6 TexHuueckue YCTPOUCTBA: HCTIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlyueBas mozaens cBera. ICTOUHMKH cBETa
11 11.2 [IpsiMonuHEHOE PacpOCTPAHEHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkaiio. 3aKOH OTpakKEHUS

CBCTa




IIpenomsienne cBera. 3akOH NPEJIOMJICHUS CBETA.

H4 IlosiHOE BHYTpEHHEE OTpAKEHHUE CBETA
11.5 JInnza. Xon ty4yen B 1uH3e
116 Onrtuyeckast cucrema Qoroarnmnapara, MHKPOCKONAa U
' TeJecKona
117 I'maz kak onrudeckas cucrema. binM3opykocTs H
' JaJIbHO30PKOCTh
118 Paznoxenue Genoro ceeta B criektp. OnbiTel HploTOHA.
' CrnoskeHue crieKTpajbHBIX LIBETOB. Jlucnepcus cBeTa
[TpakTuyeckue pabOTHI:
HccnenoBanne  3aBUCHUMOCTM — yrjia  OTPaKCHHMs
CBETOBOI'O JIy4a OT YIJIa NaJcHHUS.
W3yuenne xXapakTEpUCTHK H300pa)KeHUs NpeaMera B
IJIOCKOM 3€pKajie.
HccnenoBanne  3aBUCUMOCTH — yIjla  IPEIOMIICHHUS
CBETOBOI'O JIyya OT yIJja MaJeHUs Ha TPaHULIE «BO3IYX —
11.9 CTEKIION.
[Tonyyenne u300paKeHUH C TOMOIIBIO COOMparoIeit
JIMH3BI.
Omnpenenenue (QOKYCHOTO pacCTOSIHUS M ONTHYECKOH
CHJIBI COOUPAIOLIEH JTMH3HI.
OMnBITH IO Pa3IOKEHHUIO OEIOro CBETa B CIIEKTP.
OneITEl 1O BOCHPHUATHIO LBETA NPEAMETOB IPU MX
HaAOJII0ICHNH Yepe3 LBETOBbIC (PUIBTPHI
dusnueckue sBIEHUS B npupoje: 3atMeHuss ConHua u
11.10 JlyHbl, 1[BE€Ta TeJN, ONTHYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texunueckue YCTPOWCTBA: OYKHU, [IEPUCKOIL,
' ¢doroanmnapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBIE SABJIEHUA
21 OmnbiTel Peszepdopna u mimaHerapHas MOJENb aTOMA.
12 ' Mopens aroma bopa
122 Hcnyckanue M mNoOrjouieHUe cBeTa aToMoM. KBaHTBHI

JInnenyaTele CIIEKTPbI




12.3

PagnoakTuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3ITydeHHs

Crpoenune aromHoro szapa. HykinoHHas wmogaens

124 aTOMHOTO siapa. M30Tomnsl
195 PannoaktuBHbeie npespamenud. Ilepuon nosypacnana
' aTOMHBIX S7Ep
106 SnepHble peakunuy. 3aKOHBI COXPaHEHUS 3apsAI0BOTO U
' MacCOBOI'0 YUCE
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
158 Peaknuu cunresa u aeneHus saep. MctouHuku sHepruu
' ConHua u 3B€31
129 Snepnas osHepreruka. JlelicTBUE  pagMOAKTUBHBIX
' U3JTyYEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuyeckue pabOTHI:
HaGmroieHne CHIOMIHBIX W JIMHEWYATBIX CHEKTPOB
U3JIy4CHHUS.
12.10
HccnenoBanue TPEKOB: M3MEPEHUE DHEPIUU YaCTHUIBI
110 TOPMO3HOMY TyTH (110 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@usnueckue SABJICHUS B IPUPOJE: E€CTECTBEHHBIN
paavoOaKTUBHBIN ¢om, KOCMHMYECKHUE JIy4H,
12.11 PaIUOAKTUBHOE H3JIy4YEHUE IPUPOIAHBIX MHHEPAJOB,
JNEUCTBUE PpaJUOAKTUBHBIX MH3JIy4YEHUH HA OpraHu3M
YEJI0BEKa
1912 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VMHJUBHyaJIbHBIA TO3UMETp, KaMepa Buiibcona




MPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NMpPoBePsSIEeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUSI K NPEAMETHBIM pe3yJbTaTaM
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

[lonumanue pond  QU3UKK B  HAYYHOM  KapTHHE  MHpa;
c(OPMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HABa€MOCTH SBJICHMM NPUPOJBI, O POJIU DKCIEPUMEHTa B
¢usuke, o cucremooOpasyiomeid ponu (UMK B pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHUKM M TEXHOJOTHUH, 00 SBOJIOLUHU
¢u3nUecKux 3HAHUKW W UX POJHM B IIEJTOCTHON €CTECTBEHHOHAYYHOMH
KapTMHE MHUpA, O BKJAJEC POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYIKAIOLIETO

MHpA, Pa3BUTHE TEXHUKH U TEXHOJIOTUU

3HaHUs O BHJAAX MaTepuH (BEIIECTBO U MOJE), O ABMXCHUH KakK
croco0e CyIIeCTBOBaHUSI MAaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTPOEHHUSI BelIecTBa, O (PU3UYECKOH CYIIHOCTH SIBICHUH HPUPOIBI
(MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHME pa3anyaTh SBJICHUS 0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;
YMEHHUE pacro3HaBaTh MPOSBICHNUE U3YYCHHBIX (PU3HMUECKUX SBICHUHN
B OKpYKalOLIEM MHUpE, BBIAEHAS HX CYLIECTBEHHbIE CBOMCTBa

(mpu3HaKK)

Bnaz[eHHe OCHOBaMH ITOHATHUMHOTO amnmnapara M CHMBOJIMYCCKOTO
SA3bIKa (pI/I3I/IKI/I 1 HCIOJIb30BAHUC UX IJId PCIICHHUA y‘-Ie6HI>IX 3aja4d,
YMCHHUC XapaKTCpU30BaATb CBOMCTBaA TCII, (1)I/I3I/I‘-IGCKI/IC SBJICHUA H

MpOoHECCChl, UCITOJB3YA q)yHI[aMeHTaJIBHBIC N OMITMPUYICCKHUEC 3aKOHBI

YMeHne onuchIBaTh HU3YYCHHBIC CBOMCTBA TEI U (I)I/I3I/I‘IGCKI/I€ SABJICHUA,

UCTIONB3YS (PU3HUECKUE BETHUNHBI

Bnanenne ocHOBaMM METOJOB HAy4HOTO IIO3HAHHUA C YUYETOM
coOroIeHnsT TIpaBUil OE30MacHOro Tpya: HaONoaeHHE (PU3NIECKUX
SIBJICHUI:

YMEHHE CaMOCTOSITENIbHO COOMpPATh IKCIEPUMEHTANbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLUH, OMUCHIBATH XOJ
OTIBITA U 3aIKCHIBATH €0 Pe3yJIbTaThl, (POPMYIHPOBATH BHIBOIDI;
MIPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3HMUECKUX BEITHUUH:
YMEHUE IUJIAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATENILHO COOUpaTh
JKCIICPUMEHTAIBHYI0O  YCTAHOBKY II0 HMHCTPYKLUH, BBIYUCIATH
3HAQYECHHUE BEIMYMHBI U AHAIM3UPOBATH IIOJYYCHHBIC PE3YJIbTaThl C
y4€TOM 3aJaHHOM MTOTPELIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
MIPOBEACHUE  HECJIOKHBIX  JKCIEPUMEHTAJIBHBIX  MCCIICIOBAaHUN;
CaMOCTOSITENIFHO ~ COOMpPaTh AKCHEPUMEHTAIbHYI0 YCTAaHOBKY U
IIPOBOJUTH  HUCCJIEAOBAHME [0  MHCTPYKLUMM,  IIPEACTABIATH
MOJTyYCHHbIE 3aBUCHMOCTH (PM3MUYECKUX BEIMYMH B BHUJAE TaOIUI U
rpauKOB, yUUTHIBATh MOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HUCCICI0OBaHUA

[loHnmaHue  XapakTepHBIX  CBOMCTB  (pu3Mueckux  Mojenei
(MaTepuanbHas TOYKa, aOCONIOTHO TBEPIOE TENIO, MOJEIU CTPOCHUS
ra3oB, JKMJIKOCTEH W TBEPIABIX Tel, IUIAHETapHas MOZEIb aToMma,
HYKJIOHHAsi MOJEJb aTOMHOIO sipa) U YMEHHUE INPUMEHATh HUX JUIS

00BsICHEHUS (PU3HMUECKUX TPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKUE MPOLECCHl U CBOMCTBA Tel, B TOM
Yyuciae M B KOHTEKCTE CHUTYallMid MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATh NPUIMHHO-CIICICTBEHHBIEC CBSI3U U
CTPOUTH OOBACHEHHE C ONOPON HAa U3yUEHHBIC CBOMCTBA (PU3NUECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmeHue pemaTth pacuéTHble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCTONB3ysSd 3aKOHBl W (OpPMYJbl, CBS3bIBAIOIIUE  (PU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBaTh KpaTKOE YCJIOBHME 3ajauy,
BBISIBJIATH HEAOCTAIOIIUE JAaHHBIC, BBHIOMpATh 3aKOHBI U (HOPMYIIBI,
HE0O0XOAUMBIE Ui €€ PelIeHHUs, UCTIONIb30BaTh CIPAaBOYHbIC AAHHBIC,
IIPOBOANTH pPAacu€Thl W OLEHUBATh PEATMCTHUYHOCTH IOJYyYEHHOTrO
3Ha4YeHUs1 (PU3NYECKON BEIMUYUHBI; YMEHHUE OIPENENATh Pa3MEpHOCTh

(bu3nUecKoil BETMUNHBI, TOJYYEHHON MPU PEIICHUH 3a/1a41

YMeHHe XapakTepu3oBaTh IIPUHLHUIBL  JACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPHOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIOJb3Ysl 3HAHUA O

CBOWCTBaX (PU3UUECKUX SBJICHUH M HEoOXoIuMble (QHU3HMUECKUE




3aKOHOMEPHOCTH

YMeHHe UCHOJib30BaTh 3HAHUS O (PU3MYECKUX SBICHUAX B
MOBCEHEBHON KHM3HM s oOecrieueHHst O€30MaCHOCTH  NPHU
oOpamieHun ¢ OBITOBBIMHM ~ HpuOOpaMHM M TEXHUYECKUMHU
10 YCTPOMCTBAMH, COXpPAHEHUS 3JI0pOBbsI U  COONIONEHUS HOPM
HKOJIOTUUECKOT0 TOBEJICHHS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOUMOCTH TMPHUMEHEHHS JOCTIKCHMHA (UMK U TEXHOJIOTUH

I palfluOHAJIBHOT'O IMPUPOAO0IIOJIE30BAHUS

OnbIT mOMCKA, TNpeoOpa3oBaHMS M MPEACTABICHUS HWH(POpPMALUU
(Gu3NYEeCKOro CoAepKaHUs C HCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTMH; YMEHHE OLICHUBATh JOCTOBEPHOCTH
MOJIyYeHHON WH(POpMAIMM Ha OCHOBE HWMEIONUXCS 3HAHUN U
JONOJHUTEIBHBIX ~ MCTOYHUKOB; YMEHHME  MCIOJIb30BaThb  IIPU
11 BBITIOTHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-MIOMYJISPHYIO IUTEPATypy
(bu3N4eCcKOro CcoaepKaHus, CIPABOYHBIE MaTepHajbl, PECypChl CETH
WutepHer; BianeHue 0a30BBIMM  HaBBIKAMHU — IpeoOpa3oBaHUs
uH(pOpMallUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO; YMEHUE
co3/laBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOIICHUS Ha

OCHOBC PIH(l)OpMaI_[I/II/I U3 HECKOJBKHUX UCTOYHHUKOB

HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMBIX HA OI'D 11O

OU3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 MEXAHUWYECKUE ABJIEHUA

11 Mexanudeckoe nBrxkeHue. MartepuanbHas Touka. Cucrema otcuéra. OTHOCHTEIBHOCTH
JIBYKCHMS
PaBHOMepHOE 1 HepaBHOMepHOe ABMxKeHUE. CpeHsis ckopocTh. PopMyria AJis BRIUYUCICHUS

1.2 cpenHeit ckopoctu: v = S/t
PaBHOMepHOE mpsiMOSIMHEWHOE ABM)XEHHE. 3aBUCUMOCTbh KOOPJIMHATHI Tejlda OT BPEMEHHU B
CJIyyae paBHOMEPHOT'O MPSMOJIMHENHOTO IBUKSHUS:

1.3

x(7)=x, +vt

I'padvikn 3aBHCHUMOCTH OT BPEMEHH MJIsi MPOCKIUU CKOPOCTH, MPOCKIMH TEepEeMEIICHHS,




IIyTH, KOOPAUHATHI IIPU PABHOMEPHOM IMPSMOJIMHENHOM JIBUKCHUU

1.4

3aBUCUMOCTb KOOPAMHATHI TE€JIa OT BPEMEHU B CIIydae paBHOYCKOPEHHOI'O IMIPSIMOJIMHENHOTO

JIBMOKCHUS

Sx(f) =Vo, *t+ay *

"-’l Nb

@opMyIIbl U IPOEKIMH [IEPEMEILEHUs, IPOCKLIUNA CKOPOCTU U NPOEKLUU YCKOPEHUS IIPU

PaBHOYCKOPEHHOM NPSAMOJIUHEHHOM JABUKCHUU:

(%]

-~

s, =y, t+a,-

o]

v ([)=v,, +a,-t,

a,(f)=canst,

’) 5]

-, =2a,.s

U, x 2

<X
I'padyky 3aBUCUMOCTH OT BPEMEHHU MJIsi MPOCKIUH YCKOPEHHs, MPOEKIHUU CKOPOCTH,

IIPOCKLUHU [IEPEMELICHUS, KOOPAUHATHI [IPU PAaBHOYCKOPEHHOM IPSMOJIMHENHOM JIBUKCHUU

1.5

CBobonnoe nanenue. @OpMyIibl, OMUCHIBAIOUINE CBOOOJHOE MAJCHHUE Tea MO BEPTUKAIH
(IBMKEHHE Tela BHM3 WJIM BBEPX OTHOCHUTENBHO TMOBEpXHOCTH 3emin). ['paduxu
3aBHUCHUMOCTH OT BPEMEHM JIsl MPOEKLIUU YCKOPEHUs, MPOEKIMH CKOPOCTH U KOOPJIMHATHI

pU CBOOOTHOM TAJICHUH TN 10 BEPTUKAIU

1.6

CKkopocTh paBHOMEPHOTO JBMKEHMSI T€Ja 110 OKpYy>KHOCTH. HarpaBienue ckopocTi.
@dopmyia 1715 BBIYUCIEHUS CKOPOCTH YEpe3 pauyC OKPYKHOCTHU U EpUO 0OpallieHus:

2R

V=TT

IlenTpocTpeMutenbHoe yckopeHue. HampaBiieHHe I€HTPOCTPEMUTENBHOIO YCKOPEHHS.

CDopMyna JJI1 BBIYUCIICHUSA YCKOPCHUA:

1.7

Macca. [1notHocTs Bemecta. @opmyiia i BBIYUCICHUS IUIOTHOCTH:

_m
14

1.8

Cuna — BektopHas gusnueckas BenuunHa. CloskeHHe Cuil




1.9

SBnenue unepuuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-a

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpPA CUJIbI, IEHCTBYIOIIEH Ha TEIO

Bzaumopeicteue ten. Tpernii 3akoH HeroToHa:

F2—>1 = _Fi—>2

1.12

TpeHHe IOKOsI U TPCHUC CKOJIbKCHMUA. (I)opMyJIa AJI1 BBIYHUCIICHUA MOIYJIA CUJIBI TPCHUA

CKOJIBXKCHHUA !

Fo=n-N

1.13

Hedopmarus Tena. Ympyrue um Heynpyrue aedopmaruu. 3akoH ynpyrou negopmanuu

(3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOQ TATOTCHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

my -,
F=G-—L_2
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaIeHHs.
dopmyiia a7 BBIYUCICHUS CHITBI TSDKECTH BOIM3H noBepxHocTH 3emin: F = mg.
JBuxenue manet Bokpyr Connua. Ilepsas kocMudeckas ckopocts. HeBecomocTs n

Heperpy3Ku

1.15

Nmmynbe Tena — BekTopHas Gu3ndecKasi BeTHIrHa.
p=mo

Nmnynsc cucremsl tei. M3menenue umnyisca. IMImyasce cuisl

1.16

3aKkoH COXpPAaHCHUA UMITYJIbCa I 3aMKHYTOI71 CHUCTCMBI TCJI:
D=myU; +in,U, =const

PeaxkTuBHOE NBUMKEHUE

1.17

Mexanunueckas pabota. @opmya Asst BBIYUCICHUS Pa0OThI CHIIBI:

A=Fsoosa

Mexannueckas MOITHOCTE:




1.18

Kunernueckas u MOTCHIMAJIbHAsA SHCPIU. <1)opMyJ1a JJISA BBIYUCJIICHUA KHUHETUYECKOM

SHEPrUH:

p)
nmu-
E.=

K

TeopeMa o kuHeTHueckou sHeprun. Popmyiia AJisd BBIYUCICHUS TOTCHIIMAIBHONW SHEPTUH
Tela, IMOJHATOrO

Hag 3eMIIEit:

E,=mgh

1.19

MexaHuueckasi JHEPTUSL:
E=E;+E ?

3aKOH COXpaHEHMsI MEXaHMUECKOM 3Heprun. PopmyJia i 3aKOHA COXPaHEHUs
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CUJI TpeHus: £ = const.

IIpeBpanieHne MEXaHUYECKOM SHEPIUU IIPU HAIMYUU CUIIBI TPCHMUS.

1.20

[TpocTeie MeXaHU3MBI. «30JI0TOE TPABHUIIO» MEXAHUKH.
Peruar. MomeHT cuibl: M - Fl.

YcnoBue paBHOBECUS pblyara:
M +M, +..=0
[MoxBrxHbIN 1 HenoABWXKHBIN 0110KkU. KIT/] mpocThIX MEXaHU3MOB,

n= Anonesnaz
A-m'paqemaan

1.21

JlaBnenue TBEPAOrO Tena.
@opMyia s BBIYMCIICHUS 1aBJICHUs TBEPIOTO Tea:

_F
pP=-3-

Jasnenue raza. ATMochepHoe JaBlIeHUE.

FI/IIIpOCTaTI/I‘IeCKOC JaBJICHUC BHYTPH ) KUAKOCTH.

@opMyia 11 BBIYMCIICHUS 1aBJICHUs] BHYTPU KUIKOCTH:

P=pgh+p,




1.22

3axoH [lackans. I'mapaBnndeckuil npecc

1.23

3akoH Apxumena. @opmyia Ui ONPEIEIECHHs BBITAJKUBAIOIIEH CHIIBI, AEMCTBYIOLIEH Ha

TEJ0, MOTPYKEHHOE B KUIKOCTD HIIH Ta3:
Fag. =P8V

VYcnosue nnaBanus Tena. Ilnapanme CYJOB 1 BO3AYXOILIaBaAHUC

1.24

Mexannueckue kojeOaHUs. AMIUIMTYJa, MEpPUOA W YacToTa KojeOanwil. dopmyia,

CBSI3BIBAIOIAS YACTOTY U MEPHOJ KOJICOaHUA:

1
V=—
T

1.25

MatemaTuueckuil U NpY>KUHHBIM MasTHUKU. lIpeBpamieHne 3Hepruu mpu KojaedaTeabHOM

IIBUKCHUU

1.26

3aryxatomue Konebanus. Beinyxaennsie konedanus. Pesonanc

1.27

MexaHu4uecKne BOJHBI. HpOI{OJ’IBHLIe N TONCPCYHLIC BOJIHBI. I[HI/IHa BOJIHBI U CKOPOCTH

pacnpoCTpaHEHUs BOJIHBL:

r=v-T

1.28

3Byk. ['pomkocTh 1 BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOI BOJHBI Ha I'PAHULE ABYX CpeEZ.

Wudpa3Byk U yabTpa3ByK

1.29

IIpakmuueckue pabomuwl

N3mepenue cpenHed IUIOTHOCTH BEILIECTBA; apXUMEIOBOM CHUIIBI, >KECTKOCTH IIPY>KUHBI;
KO3 QUIHMEHTa TPEHUS CKOJBKEHUsS; pabOThl CHJIBI TPEHHs, CHIIBI YIPYTrOoCTH; CpeaHei
CKOpPOCTH JBM)KEHHUSI OpyCKa 10 HAKJIOHHOW IIOCKOCTH; YCKOPEHUs! OpycKa MpH JIBMKEHUH
[0 HAKJIOHHOHM IIOCKOCTH; YacTOThl M Tepuoja KojeOaHWi MaTeMaTHUYeCKOro MasTHHKA,
YacTOThI M MEepHOAa KoJeOaHUH NMPYKUHHOTO MasTHUKA; MOMEHTA CHJIBL, ICHCTBYIOIET0 Ha
pblyar; paboThl CHIIBI YIPYTOCTH MPH MOAbEME Ipy3a ¢ MOMOIIBIO HETOABMKHOTO OJIOKa;
paboThI CUJIBI YIIPYTOCTH IPU MOABEME Ipy3a C MOMOIIIBIO MOJABUKHOTO OJI0Ka.
HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIBI OT 00bEMa MOTPY>KEHHOM YacTH Tea U OT
IJIOTHOCTU JKUJKOCTH; HE3aBUCHUMOCTH BBITAJIKMBAIOIIEH CWJIBI OT MacChl TENa; CHUIIbI
TPEHUsI CKOJIBKEHHsI OT CWJIBI HOPMAJIBHOIO JABJICHHUS U OT POJA IOBEPXHOCTH; CHUJIBI
yIPYrOCTH, BO3HHMKAIOIIEH B NPYKUHE, OT CTENEHH Ae(opManuu Npy>KUHBI, YCKOPEHUS
Opycka OT yrja HakjJIOHa HampaBIAOLICH; mepuona (4acToThl) KoJeOaHWH HHUTSIHOTO
MasTHUKA OT JJIMHBI HUTH; MEPHOAa KoJeOaHUH MPY>KUHHOTO MAasgTHUKA OT MAcChl Tpy3a U
KECTKOCTH TPYXKHUHBI; HCCIEJAOBAHHE HE3aBHUCUMOCTH Nepuoja KoIeOaHWH HUTSIHOTO

MasiTHUKA OT Macchl rpy3a. IIpoBepka ycioBus paBHOBECHUS pblyara

1.30

Qu3zuueckue a61eHUs 8 Npupode: TIPUMEPBI TBUKCHHSI C PA3IMYHBIMU CKOPOCTSIMH B KUBOM




U HEKHUBOW MPUPOJE, NEUCTBUE CUJIbI TPEHUS B IPUPOJE U TEXHUKE, IPUWIMBBLI U OTJIUBBI,
nBrkeHue Iu1aHeT CONHEYHOM CHCTEMbI, PEaKTHBHOE [BHUKEHHE >KMBBIX OpPIaHM3MOB,
pBIYary B TeJe YeloBeKa, BIMSHUE aTMOC(EPHOTO JaBJICHHs Ha )KUBOM OpraHu3M, IIaBaHUe

pBI6, BOCHPHUATUC 3BYKOB )KUBOTHBIMH, 3CMJICTPACCHUC, celicMHUUecKue BOJIHBI, IYHaMH, 3XO

Texnuueckue ycmpodcmea.‘ CIIMAOMCECTP, HAATHYUKU IIOJIOKCHUSA, PACCTOAHHA U YCKOPCHHA,

JUHAMOMETp, TOIIIUITHUKHA, PaKeThl, pbIYar, TIOABW)XHBIA W HEMOJBIKHBIA OJOKH,

1.31 HAKJIOHHAS TIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONTUECS COCYbI, YCTPOMCTBO
BOJIONIPOBOJIA, THIPABIMYECKUN TIpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM
HACOC, apeOMETp, IXOJIOT, UCTIOIb30BAHUE YIbTPAa3BYKa B OBITY U TEXHUKE
2 TEIUUIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUN CTPOEHMs BelecTBa. Mozenu
2.1 TBEPIOTO, ’KUIKOTO U Ta3000pa3HOro COCTOsIHUH BemecTBa. Kpucramanueckue u amopgHbie
Tena
55 JlBmkeHne wvacTull BemiecTBa. CBS3b CKOPOCTH JBMXKEHMSI YacTUL] C TEMIIEpaTypoOM.
‘ BpoyHoBckoe nBuxenue, tuddys3us
23 CMauuBaHuE U KalWUISIPHBIE SIBICHUS
24 TemnoBoe paciIMpeHue U cxaTue
2.5 TernnoBoe paBHOBECUE
6 Buytpennss sueprus. Pabora u Temsomnepenaya Kak crocoObl M3MEHEHHUs! BHYTpPEHHEH
‘ SHEPTUU
2.7 Bunel Temonepenayn: TENI0NPOBOIHOCTb, KOHBEKLINS, U3TYyUEHHUE
Harpeanue u oxnaxzaenue ten. KonuuecTBo TEIIoTel. Y AeabHas TEMIOEMKOCTD:
2.8 O=cm(t,—1,)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpOLecCcax. Y paBHEHUE TEIUIOBOrO OajaHca:
2.9 O +0,+..=0
Hcnapenne u xonaeHcanus. M3meHeHue BHYTPEHHEH SHEPIMM B IPOLIECCE UCHAPEHUS U
2.10 KoHAeHcanuu. Kurenue skxuakocTy. Y aenbHas TeIoTa napoodpaszoBanusi: L = Q/m
2.11 BnaxnocTs Bo3yxa
IInaBnenue u kpucraumsanus. 3MeHeHWe BHYTpEHHEHW HHEPrUM IIPU IUIABJICHHH U
KpUCTAJIIIN3aluu. Y IebHasl TEIJI0Ta TUIaBJIEHUS:
2.12

,_0

-

[

T m




BHyTpeHHSss SHeprus cropaHus TOIUIMBA. Y JeNbHast TeIUIOTa CrOpaHus TOIuBa: ¢ = O/m

2.13
2.14 [Tpuniuns! paboTs! TemnoBbix apurateneit. KI1/1 teruioBoro apuratens
IIpakmuueckue pabomul
W3mepenue yaenpHOM TEIUIOEMKOCTH METAJNIMYECKOrO IWIIMHAPA; KOJIMYECTBA TEILIOTHI,
MOJIyYEHHOTO BOJIOM KOMHATHON TeMIiepaTypsl (PUKCHPOBAHHON Macchl, B KOTOPYIO OIyILEH
515 HarpeTeli LWIMHIpP; KOJMYECTBAa TEIUIOTH, OTAAHHOIO HArpeThiM ILWJIMHAPOM, IOCIIE
' OIyCKaHUsl €ro B BOAY KOMHATHOM TEMIIEpaTypbl; OTHOCUTEIbHOW BJIA)KHOCTH BO31YyXa;
YAEIbHOW TEIUIOTHI IUIAaBIEHUS JpAa. MccienoBaHue M3MEHEHHs TEMIEpaTypbl BOABI IpU
Pa3NUYHBIX YCJIOBUSX; SIBICHUS TEIJIOOOMEHA IMpPH CMEUIMBAHWU XOJOIHOM W ropsiueit
BOJIbI; IIPOLIECCA UCTTAPEHMUS
DQusuueckue A61eHUs 8 Npupode: TIOBEPXHOCTHOE HATSHKEHHE M KalWUISIPHbBIC SBICHUS B
2.16 IIpUpOJE, KPUCTAUIBI B Ipupone, uznydeHue CoiHIa, 3aMep3aHHe BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoiicmea:  KalWULIPbl, TNPUMEPbl  HCIOJB30BaHUA  KPUCTAJIIOB,
2.17 KHUJKOCTHBI TEPMOMETp, AATYMK TEMIIEPATYpbI, TEPMOC, CHCTEMa OTOIUIEHHS JIOMOB,
THUTPOMETPHI, IICUXPOMETP, TapoBast TypOUHA, TBUTATENb BHYTPEHHETO CTOPaHHS
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnexTpusanus Tei. J[Ba BUuaa 3JeKTpUUECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
34 Onexrpuueckoe nosie. Hampspk€HHOCTH anekTpuueckoro mois. [lpuHuun cyneprno3unuu
‘ ANEKTPUUECKUX MOJIeH (Ha KaYECTBEHHOM YPOBHE)
15 Hocurenu snexrpuyeckux 3apsaoB. JeWCTBUE DIEKTPUYECKOrO IIOJISI HA JJIEKTPUYECKUE
‘ 3apsaabl. [IpoBOAHUKY U TUAIIEKTPUKU
IlocTosiHHBIM  3neKkTpuuecKuid ToOK. JlelcTBusA oanekTpudyeckoro Toka. Cuna TOKa.
Hanpsxenue.
3.6 I=q/t, U=A4/
DNEKTPUUECKOE COIIPOTUBIIEHHE. Y AETBHOE IIEKTPUUECKOE COIPOTUBIICHHE:
3.7 R =pl/S

3.8

3akon Oma aiis yyactka snekrpuyeckoi nenu: [ = U/R




3.9

HOCHGI[OB&TGJIBHOG COCIUHCHHUC IMPOBOJHUKOB!
. T—I7 T - —
I,=1,: U=U,+U,; R=R +R,
Hapannenbﬂoe COCAMHCHHUC MMPOBOJHUKOB PABHOI'O COIIPOTUBJICHUS:

Uj=Uy I=L,+1; R=".

CMelranHbIe COCAUHCHUA TPOBOAHHUKOB

3.10

PaboTa u MmoutHOCTb 3nekTpuueckoro Toka. A = Ult, P = Ul

3.11

3akon Jlxxoyins — Jlenia:

O=I"R-t

3.12

OneiTr Opcrena. MarHutHoe IMoJie MPSMOTO INMPOBOJHUKA C TOKOM. JIMHMM MarHuUTHOU

HWHAYKOWUN

3.13

MarauTHOE MMoJjIe MOCTOSHHOI'O MarHuTa. BSaHMOHCﬁCTBHe IIOCTOAHHBIX MAarHuTOB

3.14

JlelicTBME MarHUTHOTO TTOJISI HA MTPOBOJHUK C TOKOM

3.15

Omnbitel @apazes. SABnenue anekTpoMaruuTHol HHAYKIUU. [Ipasuno Jlenna

3.16

IIpakmuyeckue pabomul

N3mepenue 31eKTpUUECKOTO CONPOTUBIIEHHS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUECKOTO TOKA;
paboThI AIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTU CHJIBI TOKA, BO3HMKAIOUIETO B IPOBOJHHUKE (pPE3UCTOPHI,
JaMIIOYKa), OT HANpsDKEHWs Ha KOHL@AX IPOBOJHMKA; 3aBHUCHUMOCTH COIPOTHUBIIEHUS OT
JUIMHBI IPOBOJIHUKA, TUIOIIAIU €T0 MONEPEUYHOr0 CEYEHHS U YAECIBHOIO COIPOTUBIICHHUS.
IIpoBepka npaBuia A 3IEKTPUUECKOTO HAIPSKEHUS MIPU MOCIEA0BATEIbHOM COEAMHEHUN
IIPOBOJAHMKOB; MpaBWJIa JJI CHJIbI JIEKTPUYECKOTO0 TOKA NP MAPAIIIEIBHOM COEAMHEHUU

IIPOBOAHMKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17

Dusuueckue s61eHUL 8 npupode: QJICKTPUYCCKUC SBJICHUSA B aTMOC(I)Cpe, QJICKTPHUYICCTBO
JKHUBBIX OPraHU3MOB, MAaroHuTHOC I10JIC 3CM.HI/I, ):Lpeﬁ(b MOJIFOCOB, POJIb MArHUTHOT'O TTOJIA IJIA

JKHN3HHU Ha 3€M.He, MOJIIPHOC CUSAHUC

3.18

Texnuueckue ycmpoticmea: DIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTAT, CYETUUK
AJIEKTPUYECKOW  DHEPrHH,  DIEKTPOOCBETUTEIbHBIC  NPUOOpPHI,  HarpeBaTeIbHBIC
ANIEKTPONpUOOpsl  (IPUMEpPHI),  DICKTPUUYECKUE  MPEJOXPAHUTENH,  SJIEKTPOMArHMT,

SJICKTPOABUTATCIIb IIOCTOSAHHOI'O TOKA, TCHEPATOP NOCTOSIHHOI'O TOKa

3.19

DnexTpoMarHuTHble BOJIHbI. [1Ikana 3€KTpOMarHUTHBIX BOJIH

3.20

JIyueBas monens ceera. [IpsAMonMHENHOE paclIpOCTPaHEHHUE CBETA

3.21

3akoH oTpaxeHus ceTa. [11ockoe 3epkano




3.22

IIpenomiieHne cBeTa. 3aKOH MPENOMIIEHHS CBETA

3.23 JHucnepcus cseta
394 JInnza. Xop nydeii B muH3e. POKyCcHOE paccTosHUE JMH3BL. OnTHueckas cuia JuH3bl: D =
' \/F
3.25 I'na3 xak ontudeckas cucrema. OnTHuecKue npruoopsl
IIpaxmuueckue pabomul
N3mepenue onTU4ecKol CHITBI COOMpArOIel JTMH3BL;, (DOKYCHOTO PacCTOSHUSI COOMpAroIIen
TUH3BL (IO CBOMCTBY paBEHCTBA pa3MEpoOB NpeAMeTa U H300pakeHus, Koriaa MpeaMeT
3.26 pacrioyio’keH B IBOMHOM (pokyce), moKa3aTelis MpeIoMIICHHUS CTeKJIa.
HccnenoBanne CBOMCTBa M300pakeHUs, MOIYYEHHOTO C MOMOIIBIO COOMpAIOIEH JIMH3HI,
U3MEHEHHA (POKYCHOTO PpACCTOSHHUS JBYX CJOXCHHBIX JIMH3; 3aBUCHMOCTH yIJja
MPEJIOMIJICHHUS] CBETOBOTO JIy4a OT yTJa aJleHHUs Ha TPAHULIE «BO3IAYX — CTEKIIO»
327 Qusuueckue senenus 6 npupooe: 3atmMenus ConHua u JIyHbI, 1BeTa Tel, ONTHYECKHE
' aBIeHHUS B aTMocdepe (uBeT HeOa, pedpakiuus, paayra, MUPax)
3.28 Texnuueckue ycmpoticmaa: 09K, IEPUCKOT, GoToarnmapaT, ONTHUYESCKHE CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
4.1 PagnoaktuBHOCTH. Anb(da-, 6eTa-, ramma-uznydenus. Peakiuu anbda-u 6eta-pacnana
4.2 OmnbiThl Pesepdopaa no paccesnuto anba-uactuil. [lnanerapHas Moaelb aToma
4.3 CocraB aromHoro spa. M3oronst
4.4 Ilepuon nomypacnaza aTOMHBIX sIIEp
4.5 SnepHble peakuu. 3aKOHBI COXPaHEHUS 3apsJ0BOI0 K MACCOBOT'O YHCET
Dusuueckue A61eHUs 8 NPUpooe: eCTECTBEHHBIN PaIHMoaKTUBHBIN (POH, KOCMHUYECKHE JTyUH,
4.6 parMOaKTUBHOE M3IY4YCHUE NMPUPOIHBIX MUHEPAJIOB, IEHCTBUE paJHMOaKTUBHBIX U3ITyYCHUI
Ha OpraHu3M YeJloBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOII, HHAWBUAYAIbHBINA J03UMETp, Kamepa Bunbcona,

sJIepHasl SJHEpPreTuKa
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OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIJ151 YYEHUKA
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AxnmonepHoe obmiectBo «M3mparenscTBo «IIpocBerienne»
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