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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o gu3uke Ha ypoBHE OCHOBHOTO 00111ero 00pa30BaHus COCTaBICHA HA OCHOBE MOJIOKEHHH
u TpeOOBaHUI K pe3yibTaTaM OCBOCHMS Ha 0a30BOM YpPOBHE OCHOBHOW 0O0pa3oBaTeIbHON HpPOTPaMMBI,
npeactaBieHHbix B PI'OC 000, a takxke ¢ yd€roMm (enepanpbHOW paboueld mporpamMMbl BOCIHTAHHS U
Konnenmun npenogaBanus yueOHoro npeamera « Dusmuxay.

ITporpamma no ¢pu3uKe Ha ypOBHE OCHOBHOT'O OOIIEr0 00pa30BaHMsI COCTABIEHA HA OCHOBE IOJI0XKEHHH
U TpeOOBaHUI K pe3yiabTaTaM OCBOCHUS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTeNbHON HPOrPaMMBI,
npencrasiaeHHbix B PI'OC OO0, a Taxke ¢ ydeTroM QenepanbHOil paboueil mporpaMmbl BOCHHUTAHUS U
KOHLICIIINY TIPEToiaBanus yaeOHoro npeamera «Pusmukay.

Copmepxanue mporpamMmbl 10 (GU3MKE HANpaBlIeHO HAa (QOPMHUPOBAHUE ECTECTBEHHOHAYUYHOM
IPaMOTHOCTH O0YYarONIMXCs U OPTaHU3AINIO H3YIeHUS (PU3UKH Ha ACSITeILHOCTHON OCHOBE. B mporpaMme 1o
(bu3MKe YYUTHIBAIOTCS BO3MOXKHOCTH ydueOHOro rmpeamera B peanuzaiuu tpedoBanuit. ®I'OC OO0 k
TUTAHAPYEMBIM JITYHOCTHBIM M METaIllPeIMETHBIM pe3yJibTaTaM OOYYCHHS, a TaKKe MEKIIPEAMETHBIC CBS3H
€CTECTBEHHOHAYYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHusl.

[Iporpamma o ¢pu3MKe ycTaHABIMBACT paclpeaeiieHne yaeOHOTo MaTepraia 1o rojam ooydeHus (1o
KJlaccaMm), TMpejylaraeT MpPUMEpPHYIO MOCIE0BATeIbHOCTh U3YUYEHHUs TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS
IIPEIMETHOT'O COZIEPKAHMSI U yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[IporpamMma no gusuke pazpaboTaHa ¢ HENbIO OKa3aHUS METOAMYECKON TOMOIIN YUYUTENI0 B CO3/1aHUU
paboueil mporpamMmsl 0 y4eOHOMY MpeIMETY.

®dwuszuka SBISETCS CHCTEMOOOPA3YIONMIUM JJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY
(bU3HYEeCcKre 3aKOHBI JIEKAT B OCHOBE MIPOIIECCOB U SIBJIICHUM, U3y4aeMbIX XUMUEH, OMOJIOTHEH, aCTPOHOMUEH U
¢busnueckoil reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEIoCTaBiseT Hanbolee
SICHBIE 00pa3Ilbl MPUMEHEHHSI HAYYHOTO METO/1a MO3HAHMSs, TO €CTh CII0Cc00a MOTyYeHUs IOCTOBEPHBIX 3HAHUM
0 MHDE.

Onna U3 TIaBHBIX 3a/1a4 (U3MUECKOT0 O00pa3oBaHUsS B CTPYKType 0OIIEero oOpa3oBaHUsSI COCTOUT B
(hOopMUPOBaHUH €CTECTBEHHOHAYYHOUW IPaMOTHOCTH U MHTEpECca K HayKe y 00yJaromxcs.

I/IsyquI/Ie (1)I/I3I/IKI/I Ha 0a30BOM YPOBHE IpeAnojgaract OBJIAJACHUC CICAYIONIMMU KOMIICTCHTHOCTIAMU,
XapaKTCPU3YIOMIUMHU €CTECTBCHHOHAYUYHYIO I'PaMOTHOCTD:

o HAay4YHO OOBSACHSATH SIBJICHUA,
o OLCHMUBATh U ITIOHUMATh 0COOEHHOCTH HAay4YHOT'O UCCJICTOBAHUS;
° HUHTCPHIPECTUPOBATb JAHHBIC 1 WUCIIOJIb30BATh HAYYHBIC JOKA3aTCIIbCTBA JJIA MMOJIYUYCHHUA BBIBOJOB).

Henn w3ydenuss GU3MKKM HA YpOBHE OCHOBHOTIO OOIIET0 0Opa3oBaHHUs OMNpeAeNieHbl B KOHIICTIIMH
npenoaaBaHusl yueOHoro npeamera «Puszuka» B 00pa3oBaTeNbHBIX opranu3aiusx Poccuiickoit denepannm,
pean3yIONMX OCHOBHBIE 00I11€00pa30BaTENbHbBIE TPOTPAMMBI.

Henu nzyyenus Gpu3nku:



. proOpeTeHne NHTepeca U CTpEeMIICHUs 00yJaloIUXCsl K HAyYHOMY U3YYEHHUIO MMPUPOIbI, PA3BUTHE HX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

. pa3BUTHE MPEICTABICHUH O HAy4HOM METOJE IO03HaHWA U (OPMHUPOBAHUE HCCIIEAOBATENBCKOTO
OTHOIICHHS K OKPYKAIOLIUM SIBIICHUSM;

. (GbopMHpOBaHHE HAyYHOI'O MMPOBO33pEHMsI KaK pe3yJibTaTa M3y4eHHUs OCHOB CTPOEHHUS MaTepuu U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

. (bopMHpoBaHKE NPEACTABICHUHN O POIM (PU3MUKHU AJIS Pa3BUTHUS APYIUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHIL;

. pa3BUTHE IPEICTABICHUM O BO3MOXHBIX cdepax Oyaymied HpodecCHOHATBHOM AeATebHOCTH,

CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEMY O0yYSHHIO B ’TOM HAIllpaBJICHUH.

JlocTrkeHne STUX Iielield mporpamMMbl 10 (pU3uMKe Ha YpOBHE OCHOBHOTO OOIIEro 0o0pa3oBaHUS
o0ecreunBaeTcs peleHueM CIeAYoInX 3a1ay:

. npuoOpeTeHne 3HAHWUM O JUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXaHWYECKUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. pHOOpEeTEeHNE YMEHHM OMUCHIBAThH U OOBSICHITH (PU3UUYECKUE SBJICHUS C UCTIOJIb30BAHUEM MOTYUEHHBIX
3HAHUM;

. OCBOCHHE METOJIOB PEIICHHUS MTPOCTEHUIIINX PACYCTHBIX 3aJ1a4 C UCIIOJIb30BaHUEM (DHU3UUYECKUX MOICIICH,
TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/aY;

. pa3BUTHE YMEHHUI HAOIOATh MPUPOJHBIC SBICHUS U BBIOJIHATH OMBITHI, J1a00paToOpHbIE pabOTHI U
IKCIIEPUMEHTAILHBIC UCCIICIOBAHMSI C MCIIOJIb30BAHUEM U3MEPHUTEIBHBIX TIPUOOPOB;

. OCBOCHHME TPHEMOB PabOThI ¢ MHpOpMaIMel (U3UIECKOTO COACpIKaHUs, BKIOYas MH(POpMAIUIO O
COBPEMEHHBIX JIOCTIKCHUSAX (PU3UKH, aHAIN3 U KPUTHIECKOE OIICHUBaHNE NH(POPMAITUH;

. 3HAKOMCTBO €O cdepaMu MNpOPECCUOHATBHOW JICATCIbHOCTH, CBS3aHHBIMH C (HU3UKOW, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKCHHSIX (PU3HUECKON HAYKH.

Oo61ee uncio yaco- 2384acos:

7- xmacc -68 (2 yaca B HEZIeNI0),

8 kimacc — 68 JacoB (2 vaca),

9 xnacc- 102y9aca (3 yaca B HE/IEIIO).

[IpennaraeMerii B mporpamme 1o (U3UKE TEpedYeHb JIA0OOPATOPHBIX pPAa0OT W OIBITOB SIBJISIETCS
pEKOMEHIaTeIbHBIM, YYUTENb JeaeT BHIOOP MpHU MPOBEACHUH JIa0OPATOPHBIX PAabOT U OMBITOB C yYETOM

WHJIMBUIYAIBHBIX OCOOCHHOCTEW OO0YYaroOlUXCs, CIHCKA IKCIIEPUMEHTAIbHBIX 3aJaHui, MpeJiaraéMbiX B
pamMKax OCHOBHOT'O TOCY/IapCTBEHHOT'O SK3aMeHa Mo (PHU3uKe.



COJAEPKAHUE OBYYEHUSA
7 KJIACC
du3uka v eé poJib B IO3HAHUM OKPY:Kalollero Mupa.

®usuka — Hayka o npupoze. SBieHus npupoisl. OU3NUYECKHUe SBICHUA: MEXaHUYECKUE, TEILIOBBIC,
JJIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BenuuuHbl. M3mepenue ¢usnyeckux BenuuuH. Pusznyeckue npudopsl. IlorpemHocts
n3MepeHuil MexyHapoHas CucTeMa euHULL.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAYKH U3Yy4YalOT MpUpoay. EcTrecTBeHHOHAYYHBIN METO/T TTO3HAHUS:
HaOJII0/IeHNe, TOCTAHOBKA HAYYHOTO BONPOCA, BBIABIKCHHE THIIOTE3, SKCIEPHUMEHT IO MPOBEPKE TUIOTE3,
o0bsicHeHUe Hab0gaeMoro sapieHus. Onrcanue pU3nIecKuX SBICHUHN C TOMOIIBIO MOJIENICH

Hemoncmpayuu.

1. Mexannueckue, TEIIOBbIE, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBIICHHS.
2. ®usmnueckue MpuOOPHI U MpoLeypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopuvie pabomsl u onvimol.

OrmpezienieHne EHbI AJICHUS KAl H3MEPUTEIHLHOTO proopa.

N3mepenue pacCTOsIHUN.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeA.

Ornpezenenue pa3MepoB MaJbIX TEJ.

N3mMepenne TemriepaTypbl IpU MOMOIIM )KHJAKOCTHOIO TEPMOMETPA U TaTYUKA TEMIIEPATYPBHI.
[IpoBenenue wuccnenoBaHUsl 10 IPOBEPKE THUIIOTE3bl: JAJBHOCTH IOJETA IIAPUKA, MYLIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIIE BHICOTA MTyCKa.

ourwdE

HepBOHa‘IaﬂbHLIe CBE€JICHHUSA 0 CTPOCHHMH BelIeCTBA.

CTpOGHI/Ie BCIICCTBA: ATOMBI U MOJICKYJIbI, UX Pa3MCPBHI. OHBITLI, JAO0Ka3bIBAOIHNE NTUCKPETHOC CTPOCHUC
BCIICCTBA.

JIBmxenue dactuil BemiecTBa. CBSA3b CKOPOCTH JIBIDKCHHSI YAacCTHI[ ¢ Temmeparypoil. bpoyHoBckoe
nsukenne, 1uddys3us. BzanmoaelicTBrue 4acTUIl BEIIECTBA: MPUTSHKEHUE U OTTATKUBaHUE.

AFpCFaTHLIC COCTOsIHUA BCHICCTBA: CTPOCHUC I'a30B, JKUJIKOCTEH U TBCPABIX (I(pI/ICTaJ'I.HI/ILICCKI/IX) TCII.

BzanmocBs3b MCXKOY CBOMCTBaMH BCIICCTB B PA3HBIX arp€raTHhIX COCTOAHUAX W UX AaTOMHOMOJICKYJIAPHBIM
CTPOCHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenune OpOyHOBCKOTO JIBHKCHHS.



2. HaoOmoaenue nuddysun.
3. HabGmronenwue siBneHu, 0ObSICHIIOMINUXCS MPUTSHKECHUEM WM OTTAIKMBAHUEM YacTHII BEIIECTBA.

Jlabopamopmuvie pabomul u onvimol.

1. OueHnka quameTpa aToMa METOJIOM PSAOB (C HCIONIb30BaHUEM (poTorpadumuii).
2. OnbIThI 110 HAOIIOACHUIO TEIJIOBOTO PACHIUPEHHUS Ia30B.
3. OmbIThI 10 OOHAPYKEHUIO JEHUCTBHS CHIT MOJICKYJISIPHOTO MPUTSIKECHUS.

JIBH:xeHMe U B3auMo/ielicTBHE TeJl.

Mexanunueckoe aBuxeHue. PaBHoMepHOe U HepaBHOMepHOe aABuxkeHue. Ckopocts. CpeaHsisi CKOpOCTh
[P HEPAaBHOMEPHOM JBIKEHUU. Pacyer nmyTu u BpeMeHU JIBUKEHUS.

HBJ’IGHI/IG I/IHepHI/II/I. 33.KOH I/IHepIII/II/I. B3aHMOIIeﬁCTBHe TCJI KaK HpI/I‘II/IHa N3MCHCHUA CKOpOCTI/I JOBUXCHUA
ten. Macca kak Mepa nHepTHOCTH Teja. [noTHocTh BemiecTBa. CB3b INIOTHOCTU C KOJIMYECTBOM MOJIEKYI B
equHUIIE 00OBbEMA BEILIECTBRA.

Cuna xak xapakTepucTuka BzaumonencTBus Ten. Cuiia ynpyroctu M 3akoH I'yka. M3mepenue cuiiel ¢
IIOMOLIBIO AUHAMOMETpA. SIBjIeHME TAroTeHus U cuia TskecTd. Cuia TSKECTH Ha ApYyrux ImaHerax. Bec Tena.
Hesecomocts. CroxeHHe CHWJI, HAIIPaBICHHBIX IO OJHON IpsiMol. PaBHoneictByromas cui. Cuila TpeHHs.
TpeHne CKOJIbKEHHs U TpEHUE NOKOs1. TpeHne B IpUpoIe U TEXHUKE.

/emoncmpayuu.

HalmoieHne MeXaHH4ecKoro JIBM)KEHHS Tela.

W3mepeHune cKOpoCTH MPSIMOJIMHEHHOTO IBUKEHHUS.
Habuntoienue siBjeHUs] UHEPLH.

HaGntonenue u3mMeHeHus: CKOpOCTH ITPU B3aUMOJICHCTBUN Tedl.
CpaBHEeHHE Macc MO B3aUMOCHCTBHUIO TEI.

CrnoxeHue cuil, HalpaBJIEHHBIX 10 OJJHOM MPSMOH.

oo wdE

Jlabopamopuvie pabomol u onvimol.

1. OnpezneneHue CKOPOCTH PABHOMEPHOIO ABIKEHUS (LIapUKa B >KUIKOCTH, MOJEIH 3JIEKTPUUECKOTO

aBTOMOOWJIA U TaK Jiajee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHsI Opycka WM HIapuKa 110 HAKIIOHHOM IIIOCKOCTH.

Ornpenenenne MmI0THOCTU TBEPAOTO TeENA.

4. OnpITbl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSHKEHUs (JedopMalvn) MPYKHUHBI OT MPHIIOKEHHON
CHJIBL.

5. OnbIThl, AEMOHCTPUPYIOLINE 3aBHUCUMOCTh CHJIBI TPEHHSI CKOJBXKEHHMs OT Beca Tela M XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

wn

JlaByieHHe TBEPABIX TeJl, }KUIAKOCTel U ra3oB.

JaBnenne. CriocoObl YMEHBIIICHHUS U yBeNWYEeHUs JaBieHus. JlaBieHue raza. 3aBUCUMOCTh JaBIICHUS
raza or o0wema, Temmeparypbl. [lepemava maBiaeHUsT TBEPIBIMHU TEIaMH, XUIKOCTIMH W Ta3aMH. 3aKOH
[Tackans. [THeBMaTHYeCKHEe MAalIWHBL. 3aBUCUMOCTh JABICHUS JKUJIKOCTH OT TIIyOMHBI. [ 'mapocTatuueckuid
napaaokc. CooOmraronuecs cocybl. [ uapaBimdeckue MexaHu3MBbl.



Atmocdepa 3emun u atMmochepHoe paBieHue. [[puaruHbI CyIeCTBOBaHUS BO3AYITHON 000JI0OYKH 3EMITH.

OmnbiT Toppuuennu. M3mepenue armochepHOro napieHus. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJICHHUS OT BBICOTHI
HaJ ypoBHeM Mops. [Ipubopsl 11t usmepenus atMochepHOro JaBiIeHHUS.

JleiicTBHE KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJo. BriTankuBaromas (apxumenoBa) cuia. 3akoH

Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

NG~ WNE

PwnE

Jemoncmpayuu.

3aBUCHUMOCTD JaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaya naBiieHUs KUJIKOCTHIO U Ta30M.

Coobmmarommuecst CoCy/bl.

I'mapaBnnueckuit mpecc.

[IposiBnenue nericTBUs aTMOCc(hEpHOTO TaBICHHMSL.

3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tela U MIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITATKUBAIOIIECH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus Te: IUIABaHUE WM MOTPYKEHUE TEI B 3aBUCUMOCTH OT COOTHOLIEHUS IIJIOTHOCTEN
TeJaa U *KUIKOCTH.

Jlabopamopuvie pabomsl u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOZIe 0T 00bEMa MOrpyKEHHON B )KHUJKOCTh YaCTH TeJa.
Onpenenenre BbITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KHUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIBI, JEMCTBYIOLIEH HA TEJIO B )KUIAKOCTH, OT MAaCChI TEJIA.
OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJIKUBAOIIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO B KHUIKOCTH,
0T 00bEMa MOTPYKEHHOH B KUAKOCTh YACTH TeNla U OT IUIOTHOCTH KHJIKOCTH.

KoHcTpynpoBanue apeomMeTpa WM KOHCTPYMPOBAHUE JIOAKHU U OIPEIEIICHUE €€ IPY30I0IbEMHOCTH.

Pabota u MmomHOCTB. DHeprus.

Mexannueckast pabora. MoLIHOCTb.

HpOCTHe MCXAaHU3MBI: pblvar, 6J'IOK, HaKJIOHHAasA IJI0CKOCTh. HpaBI/IHO paBHOBECHS pblyara. HpI/IMeHeHI/Ie

MpaBujia PaBHOBECHUs phluara K OJOKy. «30J0TO€ MpaBmiio» MexaHnuku. Koadduiment nonesHoro aeucTBus
(manee — KITI) mpocTeix MexaHu3MoB. [IpocTeie MeXxaHU3MBbI B OBITY U TEXHHUKE.

Mexann4deckas OHCPIus. Kunernuueckas u IMOTCHUMAJIbHAsA SHCPIrus. HpeBpameHHe OJHOI'0 BHIA

MEXaHWYECKON DHEPTUU B IPYroi. 3aKOH COXPAHEHHUsI SJHEPIMU B MEXAHUKE.

1.

Hemoncmpayuu.

[IpuMepsI MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.



1. Onpenenenue pabOTBl CWJIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHMM Teja 10 TOPU30HTAIbHOM
IIOBEPXHOCTHU.

HccnenoBanue ycinoBuii paBHOBECHS pblyara.

N3mepenne KII/] HaKIIOHHOM IIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.

w N

8 KJIACC

TenJioBLIe ABJIEHUS.

OCHOBHBIE ITTOJIOKCHHUS MOHCKyanHO-KI/IHeTI/I‘IeCKOﬁ TEOpHUU CTPOCHHs BCHICCTBA. Macca n PasMCpPhbI
ATOMOB M MOJICKYIJI. OHBITLI, MOATBCPKAAOIIUEC OCHOBHBIC ITOJIOKCHUA MOJICKy.HSIpHOKHHCTH‘ICCKOfI TCOpHHU.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSHUE BemecTBa. Kpucrammmueckue u amopdHbie
Tena. OObsACHEHHE CBOWCTB Ia30B, JKUAKOCTEH M TBEPABIX TNl HAa OCHOBE IOJIOKEHHH MOJEKYISIpHO--
KHHETHYECKOM TCOpHU. CMauuBaHue 1 KalmuJIJIIPHBIC ABJICHUS. TermnoBoe paciiipCHHUEC U CIKATUC.

Temnepatypa. CBs3p TeMIEpaTyphl CO CKOPOCTBIO TEIJIOBOIO JBUKEHMS YacTUL. BHYyTpeHH:A SHEPrUsl.
CriocoObl U3MEHEHMsI BHYTPEHHEW SHEpruu: TEeIulonepeada U coBeplieHre padboTel. Buel Temonepenayn:
TEILIONPOBOJHOCTb, KOHBEKLIMS, U3JIyYCHUE.

KonnyectBo TemiaoTel. YjaenbHas TEIUNIOEMKOCTh BellecTBa. TeIIOOOMEH M TEIUIOBOE pPaBHOBECHE.
VpaBHenue temnoBoro Oanaxca. [InaBienue u oTBepAeBaHUE KPUCTAIUIMUECKUX BELIECTB. Y I€bHAs TEIUIOTA
iaBneHus. [lapooGpaszoBanue u konaeHcanus. Mcnapenue. Kunenue. Y ienpHas Teminora napooopazoBaHMUsL.
3aBUCUMOCTh TEMIIEpATyphbl KUIIEHUS OT aTMOC(HEPHOTO AABJICHUS.

BrnaxnocTs Bo3ayXa.
DHeprus TOIMBA. Y IeJbHas TEIJI0Ta CTOPAHUSL.

[Tpunanuner padots! TemnoBsix Asurareneit KIIJ[ rermoBoro asurarens. TeniaoBbie ABUTaTeNN U 3aluTa
OKpY>KaloIlen Cpeibl.

3aKkoH COXpPAHCHUA U NPCBpAICHUS SHCPIrUK B TCIUIOBBIX MPOLIECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Habmonenue nuddysun.

HaOmnronenue siBieHUI cMaunBaHUs M KaITMJUISIPHBIX SIBICHUH.

HaGnroneHue TerioBoro pacumpeHust Tel.

V3meHeHne naBneHus ra3a Mpu M3MEeHEeHHH 00bhEMa 1 HarpeBaHUH WITA OXJIAXKICHHUH.
[IpaBuia n3MepeHus: TeMIepaTyphl.

Bunsl Tennonepenauu.

OxnaxJeHne Tpu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHMH padoThl BHEIIHUMH CHUJIAMHU.

CoNoTR~WDNE



10. CpaBHeHHE TEIITIOEMKOCTEHN PA3TMYHBIX BEIICCTB.

11. HaGmrogeHnne KUIIEHH.

12. HabGmroieHre MOCTOSTHCTBA TEMITEpaTyphl IPH TJIABJICHUH.
13. Mojenu TeIIoBbIX IBUTATCIICH.

Jlabopamopmuvie pabomol u onvimol.

OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSIKECHHUS.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAUIOB IIOBAPEHHOM COJIM WM caxapa.

OmnbITH IO HAOTIOICHUIO TETUIOBOTO PACIIMPEHHSI Fa30B, )KUIKOCTEH 1 TBEPIBIX TEI.

Onpenenenue AaBlieHUs BO3AyXa B OaJUIOHE HIMIPHIIA.

OmnbITHI, EMOHCTPUPYIOIINE 3aBUCHMOCTH JAaBJICHUS BO3JyXa OT €ro o0bEéMa M HarpeBaHUs WM

OXJIQXKICHMUS.

[TpoBepka runoTe3pl TMHEHHON 3aBUCHMOCTH JJIMHBI CTOJIONKA )KUKOCTH B TEPMOMETPUUYECKON TPyOKe

OT TEMIIepaTyphbl.

7. HabmoneHue n3MEHEHUs! BHYTPEHHEH SHEpIUU Tella B pe3ysIbTaTe TeIUIoNnepeaadn U padoThl BHEITHUX
CHIL.

8. MHccrnenoBanue siBICHHS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOTHOW M TOPsTUEH BOIBI.

9. Ompegenenue KOMUYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOM TpH TEIMIOOOMEHE C HarpeTbiM
METANINYECKUM LIUJTUHAPOM.

10. Onpenenenue yaenpHOM TEIIOEMKOCTH BEILIECTBA.

11. ViccnenoBanue npoiiecca HCHapeHHUs.

12. OnpeneneHne OTHOCUTENBHON BIAKHOCTH BO3IyXa.

13. Onpenenenue yaenbHOM TETUIOTHI IJTABICHUS JIbA.

arwNdE
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3JIeKTpI/I‘IECKI/Ie U MAarHuTHbIC ABJICHUSA.

Onektpuzanus Ten. JBa poaa sneKkTpuueckux 3apsiioB. B3anMopneicTBue 3apsKEHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTB CHJIBI B3aMMOJICHCTBHS 3apsDKEHHBIX TEJT OT BETUYMHBI 3aPSIOB U PACCTOSHUS MEXKTY
TeJIaMu ).

DnexTpuueckoe nonue. Hanpsok€HHOCTh dneKTprudeckoro nodst. [[puHIun cynepno3uiuu IeKTPUIECKUX
MoJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »nexkTpuyeckux 3apsoB. OJIEMEHTapHbIM djekTpuueckuid 3apsa. CrpoeHue aroma.
[TpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI AJIEKTPUUECKOTO 3apsiia.

DNEeKTPpUYECKU TOK. Y CIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKA. VICTOUHMKN MOCTOSTHHOTO TOKA.
JleicTBHsI SNIEKTPUUECKOTO TOKa (TEMIOBOE, XUMUYECKOE, MArHUTHOE). DIIEKTPUUYECKHI TOK B JKUIKOCTSIX U
rasax.

Onektpruueckass nenb. Cuna ToOKa. OnekTpudeckoe HamnpspkeHue. CONpOTHBIEHHE ITPOBOJIHUKA.
VYenbHOE CONMpOTUBIIEHHE BemiecTBa. 3akoH OMa it ydacTtka nenu. IlocnenoBaTenbHOe W MapauiebHOE
CO€JIMHEHHE MPOBOAHUKOB.

PaboTa 1 MOIIHOCTB 3IEKTPUUECKOro ToKa. 3akoH Jlxoyns—JleHna. DnekTpuuecKue enu U moTpeouTenn
aNeKTpuyeckoi sHepruu B ObiTy. KopoTkoe 3aMbIkaHue.

TlocTostHHBIE MarHuThl. B3anMoaelicTBUE MMOCTOSTHHBIX MAarHUTOB. MarHuTHOE 1ojie. MarHuTHOE MoJie
3emiM U €ro 3HaueHue JuIs Ku3HU Ha 3emie. OmnbiT Dpcrega. MarHUTHOE ToJie 3JIEKTPUUECKOTO TOKA.
[IpumeneHne 53JIEKTPOMAarHUTOB B TEXHUKE. JleCTBME MArHUTHOTO TOJsS HAa MPOBOJHUK C TOKOM.



DJIEKTPOABUTATEh TOCTOSIHHOTO TOKA. MICMoJIb30BaHKE 3JIEKTPOABUTATEIEH B TEXHUYECKUX YCTPOMCTBAX U HA
TPaAHCIIOPTE.

Onbitel @apajnes. SBneHue 3yekTpoMarHuTHOM wuHaykuuu. [IpaBuno Jlenma. DnekTporeHeparop.
CriocoOblI MoJTydeHus AIEKTPUYECKOM SHEPTUHU. DIEKTPOCTAaHIIMU Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpayuu.

DnexTpu3aius Tel.

JIBa pojia JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOTIA.

DnexTpocTaTUuecKas HHAYKIHS.

3aKOH COXpaHEeHUS FIEKTPUUECKUX 3apsI0B.

[IpoBOAHMKY U AUDIIEKTPUKH.

MonenpoBaHuE CUIIOBBIX JIMHUHN 3JIEKTPHUUECKOTO MOJIS.
HcTOouHNKH MOCTOSHHOTO TOKA.

JlelicTBuUs 2IIEKTPUYECKOTO TOKA.

0. DneKTpUYeCKHid TOK B )KHUIKOCTH.

1. I"a30BBIit pa3psi.

. I3MepeHue cuibl TOKa aMIIEpMETPOM.

13. smepenue 31eKTPUIeCcKOro HapsKeHUs BOJIBTMETPOM.

14. Peoctat u Mara3uH CONPOTUBIICHHI.

15. B3aumoseiicTBrE MOCTOSIHHBIX MAarHUTOB.

16. MopxenupoBaHre HEBO3MOKHOCTH Pa3/IelICHHUs TIOJIOCOB MarHUTa.
17. MopenupoBaHre MarHUTHBIX TOJIEH MOCTOSTHHBIX MATrHUTOB.

18. OmeIT Dpcrena.

19. MarautHoe noJje Toka. JIeKTPOMarHur.

20. JleficTBME MAarHUTHOTO ITOJISI HA TIPOBO/IHUK C TOKOM.

21. DneKTpoABUraTeNb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHS SJICKTPOMArHUTHON WHTYKITUH.

23. OnbiTel Dapages.

24. 3aBUCUMOCTD HAITPABJICHUS WHAYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOSHHKHOBCHHSI.
25. DneKTporeHepaTop MOCTOSHHOTO TOKA.

RROOoNO O~ WNE
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Jlabopamopmuwvie pabomol u onvimol.

OMnBbITE IO H&6J’IIO)I€HI/IIO OJICKTpHU3alU TCJI I/IHI[}H(III/ICﬁ " IIpHU COITPUKOCHOBCHHHU.

HccnenoBanue AeicTBUS 3JIEKTPUYECKOTO OIS HA POBOAHUKU U TUDIIEKTPUKH.

COopka u mpoBepKa paboThl 3JEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue u peryaupoBaHue CUITbI TOKA.

N3Mepenune u peryampoBaHue HAPSAKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Yepe3 PEe3UCTOp, OT COMPOTHBIIEHHUS PE3UCTOpa U

HaTPsDKCHUS Ha PE3UCTOpE.

7. OnbIThl, JAEMOHCTPUPYIOLIUE 3aBHUCUMOCTH HJIEKTPUYECKOTO COMPOTHBIIEHHUS IMPOBOJHUKA OT €ro
JUTMHBI, TUIOMIA/TN TIONIEPEYHOTO CEYCHUS M MaTepraa.

8. IIpoBepka mpaBuiia CJI0KEHUs HANPSHKEHUH MPH MOCIIEI0BATEIbHOM COSIMHEHUH JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBmia IS CUITBI TOKA TPH MTapaUIETbHOM COSTMHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI ITEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. Onpenenenre MOIIHOCTH IEKTPUIECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.
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12. ViccnienoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIaMIIOUKY, OT HANPsDKCHHS Ha HEH.

13. Onpenenenne KIIJl narpeBarens.

14. ViccnienoBaHre MarHUTHOTO B3aUMOAEHCTBHUS TIOCTOSTHHBIX MarHUTOB.

15. M3yueHre MarHuTHOTO TIOJISI TOCTOSIHHBIX MarHUTOB TPU UX OObEIMHEHUH U Pa3/ICIICHUH.

16. VccnenoBanue 1EHCTBUS IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOIINAE 3aBUCHMOCTb CHJIBI B3aUMOJCHCTBUS KAaTYIIKH C TOKOM W MarHMTa OT
CHJIBI TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3yuenwue aeiicTBUSE MAarHUTHOTO T0JISI Ha MTPOBOJIHUK C TOKOM.

19. KoncrpynpoBanue u u3ydeHue paboThl SJIEKTPOIBUTATEIS.

20. Usmepenue KI1/ anexkTpoaBuraTrenbHON YCTAaHOBKH.

21. OmbBITBI 1O WMCCJEOBAHHIO SIBJICHUS AJIEKTPOMAarHUTHOM WHAYKIWHU: MCCIICOBAHUE W3MEHEHUH
3HA4YCHHUs U HAIIPABICHHUS WHAYKIIHOHHOTO TOKA.

9 KJIACC

MexaHuuyecKkHe siBJIeHHS.

Mexannueckoe nBuxkeHue. MarepuanpHas Touka. Crucrema orcuéra. OTHOCUTEIBLHOCTh MEXAHUYECKOTO
nBkeHus. PaBHoMepHOe npsMoiinHeiiHoe BrxkeHne. HepaBHOMepHOe npsmMosnHelHoe aBmkenue. Cpennss
Y MTHOBEHHAsi CKOPOCTb T€Jla TP HEPABHOMEPHOM JIBUYKEHUH.

Yckopenue. PaBHoyckopeHHOE npsiMonHeiiHoe BrkeHne. CBoOoHoe nagenne. OnbiTel [anues.

PaBHOMepHOE nBWXEHUE O OKpykHOCTH. Ilepmonm um dactora oOpamienus. JIuHeliHas W yrioBas
ckopoctu. [leHTpocTpeMuTenbHOE YCKOpEHHE.

ITepBebiit 3akoH HerotoHa. Bropo#t 3akoH Herotona. Tpernii 3akon Herorona. [Ipuniun cynepno3nnun
CHIL

Cuna YIpyrocTu. 3akoH FYKa Cuna TPCHUSA: CUJla TPCHUSA CKOJIBKCHUS, CHUJIa TPCHUA IMOKOA, APYTHUC
BUJIbI TPCHUA.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUs. YCKOpeHHEe CBOOOAHOTO mMajeHus. [[BukeHHe MiaHeT
Bokpyr Connua. IlepBas kocMuyeckasi ckopocTb. HeBecoMocTh U neperpys3ku.

PaBHoBecue wmarepuanibHOM TOukH. AOcomoTHO TBEpHOe Teno. PaBHOBecme TBEpPAOrO TEma C
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuisl. LleHTp TsxecTu.

Nmnynsce tena. M3menenne ummynbca. Mmynbc cuiibl. 3aKOH COXpaHEHHUs UMIyJbca. PeakTuBHOE
NBIDKCHUE.

Mexanunueckasi paboTa 1 MOITHOCTh. PaboTa cui TskecTH, ynpyroctH, TpeHust. CBs3b SHEPTHU U pabOTHI.
[loreHunanpHas SHeprus Tejia, MOAHITOrO HaJ IMOBEPXHOCThbIO 3eMid. [loTeHuuanbHas >Heprus cxaTon
npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOW PHEPIMU. 3aKOH COXPAHEHHUS MEXaHMUYECKON
SHEPTHUH.



Hemoncmpayuu.

HabnroneHne MexaHUYecKoro ABMKEHHSI TeJla OTHOCUTENIBHO PAa3HbIX TeJ OTCUETA.

CpaBHeHue nyTell U TpaeKTOPUM ABMXKEHUS OJJHOTO U TOTO YK€ TeJIa OTHOCUTEIBHO PA3HbIX TEJ OTCUETA.
W3mepeHne cKOpoCTH U YCKOPEHHs MPSIMOIMHENHOTO ABUKEHHUSL.

HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOT'O JIBUYKEHUSI.

HaGntoneHue 1BukeHUs Tella 110 OKPYKHOCTH.

HaOmoienne MexaHWUYeCKUX SIBICHUH, MPOUCXOMANMX B cucreme oTcuéra «Tenmexka» mpu e€
PaBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCHUTENILHO KaOUHETa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHUS TeJla OT MacChl Tea U AEHCTBYIOLIEH Ha HETO CUJIBI.

8. HabmroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUY TE.

9. H3meHneHwue Beca Tena MpHU yCKOPEHHOM JBH>KEHUH.

10. Ilepenaua umiyabca pyu B3aMMOAECHCTBUM TeJl.

11. ITpeoOpa3oBaHusi SHEPTUH MIPH B3aUMOICHCTBHH Tell.

12. CoxpaHenue UMITybCca IPU HEYIPYTOM B3aUMOAECHCTBUM.

13. Coxpanenue UMITyIbCa MPH A0COIIOTHO YIIPYTOM B3aWMO/ICHCTBHU.

14. HaGmoieHHEe peaKTHBHOTO JBUKCHUS.

15. Coxpanenne MeXaHUYECKON SHEPTHH ITPH CBOOOTHOM TTa/ICHHUH.

16. CoxpaHeHue MEXaHUYECKOM 3HEPTUM MIPU JBMXKEHUH TeJla MO 1eHCTBUEM NPYKUHBI.

Sk~ wd P

Jlabopamopuusie pabomot u onvimel.

1. KoHcTpyupoBaHue TpakTa i pa3roHa W JajJbHEHIIEro PaBHOMEPHOTO JBIDKCHHUS IIApUKa WU
TEJEeKKH.

2. OmpepneneHue cpenHed CKOPOCTH CKOJBXKCHHS OpycKa WM JBW)KCHHS IIIApUKa [0 HAKIOHHON

MJIOCKOCTH.

Onpenenenne yCKOPEHUS Tella IPU PAaBHOYCKOPEHHOM JIBHIKEHHH 110 HAKJIOHHOM TIJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTU MYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JBMKEHMM Oe3 HadaabHOU
CKOPOCTH.

5. TlpoBepka rumoTe3bl: €ciu MPH PaBHOYCKOPEHHOM JIBHKEHHUH 0€3 HaualbHOW CKOPOCTH MyTH OTHOCATCS

KaK psAJT HEUETHBIX YHCEN, TO COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHHU OJTMHAKOBEI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIbHOTO JTABICHHUS.

Ompenenenue kodppuimeHTa TPEHUS CKOIBKCHHS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Onpenenenre pabOTHl CWIBI TPEHUS TPH PABHOMEPHOM JIBIDKEHUHM Tella 10 TOPHU30HTAILHOM

MTOBEPXHOCTH.

10. OnpenenieHre pabOTHI CHIIBI YIIPYTOCTH TPHU MOJABEME Tpy3a C HCIOJB30BAHUEM HEIOJBIKHOTO U
MMOABUKHOTO OJIOKOB.

11. Vzydenue 3akoHa COXpAaHEHUS SHEPTHUH.

w
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Mexanuuyeckue K0JIe0aHUsA U BOJIHBI.

KonebarenbHoe nBuxkeHune. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHMH: TEpHOJ], 4acTOTa, aMILTUTYAA.
Matemaruueckuil U NpyKUHHBIN MasTHUKH. [IpeBpaltienre sHepruu npu KoiedaTeIbHOM JIBUKEHU .

3aryxatomue kosieOanus. BeiHykIeHHbIe KojeOaHusi. Pe3sonanc. Mexanudeckue BoiHBL. CBOHCTBa
MEeXaHWYeCKUX BOJH. [IposionbHbIE U MonepeyHbie BOJHBL. J[JIMHA BOJHBI U CKOPOCTh €€ pacrpoCTPaHEHUS.

MexaHn4eckre BOJHBI B TBEPIOM TEJE, CEHCMUYECKHUE BOJIHBI.

3Byk. [')pomMKOCTb 3ByKa U BeIcOTa TOHa. OTpaskeHue 3ByKa. IHppa3ByKk U ynbTpa3ByK.



Jemoncmpayuu.

Habnronenue xoneGaHuii TeJ MO/ IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
HaGmonenune konebanuii rpy3a Ha HUTH M Ha MIPY>KUHE.

Habntonenune BBIHYXIEHHBIX KOJIeOaHUI U pe30HaHCca.

PacnipocTpaneHue npo10IbHBIX U TONEPEYHBIX BOJIH (HA MOJIEINN).
HaGnronenne 3aBUCMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTUYECKUH PE30HAHC.

S

Jlabopamopmuvie pabomul u onvimol.

Onpenenenre 4acToThl ¥ Mepuo/ia KouedaHuil MaTeMaTH4eCKOr0 MasiTHUKA.

Omnpenenenne 4acTOThI U EPHOAA KoleOaHUN IPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH NIepUoAa KOJeOaHNU OIBEIIEHHOI'O K HUTHU IPy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHUH MPYKUHHOTO MasgTHUKA OT MACChl Ipy3a.

[IpoBepka HE3aBUCHMOCTH IEpHOJIa KosieOaHHl rpy3a, IOABEIEHHOIO K HUTH, OT Macchl rpys3a.
OnbITH, AEMOHCTPUPYIOLIHME 3aBUCUMOCTD ITEPHO0/1a KoJleOaHUH IPY>KUHHOTO MasiTHUKA OT Macchl Ipy3a
U )KECTKOCTU IIPYKUHBI.

7. W3mepeHune ycKOpeHUs! CBOOOAHOTO MaJJCHHUS.

SourwdE

3JIeKTp0MaFHI/ITHOG I10JIC¢ H DJICKTPOMArHMTHbLIC BOJIHbI.

DNEeKTPOMarHuTHOE ToJyie. DJIEKTPOMArHUTHbIE BOJHBL. CBOWMCTBa 3JEKTpOMarHUTHBIX BosH. [llkama
3JIEKTPOMArHUTHBIX BOJIH. MICrI0/Ib30BaHNE 3IEKTPOMArHUTHBIX BOJIH AJI1 COTOBOM CBSI3H.

BHCKTpOMaFHI/ITHaH ImpupoJa CBeETa. CKOpOCTL cBeta. BoaHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa AMEKTPOMATHUTHBIX BOJIH.
2. BoJyiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomol u onvimol.
1. M3yueHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIBEHOTO TeledoHa.
CaeToBbI€ SIBJICHHS.

JlyueBas mozens cBeta. Mctounuku ceta. [Ipsamonuneiinoe pacnpoctpanenue cera. 3arMeHus ConHia
n JIynsl. Otpaxenune ceeta. [Inmockoe 3epkano. 3akOH OTpaKEHHsI CBETA.

HpCJ'IOMJ'ICHI/IC cBeTa. 3aKoH MpCIOMJICHUS  CBCTA. ITonHoe BHYTPCHHEC OTpaXCHUC CBCTA.
Hcmons30BaHue MOIHOTO BHYTPCHHCETO OTPAXKCHHA B OIITUYCCKUX CBECTOBOJAX.

Jlunza. Xoxa nydeit B ma3e. OnTHdeckas cuctema ¢oToarmapara, MUKPOCKOTAa U TeJeckona. [ a3 kak
onTHYecKasi CucTeMa. bJIu30pyKocTh U 1adTbHO30PKOCTb.



Paznoxxenune 6emoro ceeta B criektp. OnbiTel HetoToHA. ClioskeHHE CIIEKTpadbHBIX 1IBETOB. Jucmnepcus

CBCTA.

©CoNoa~WNE

Hemoncmpayuu.

[IpsamosnHENHOE PaCIPOCTPAHEHHE CBETA.

OrtpaxeHue cBera.

[Tonydenne n300pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OrnTryeckuii CBETOBO/I.

Xox iydei B coOuparomiei JInH3e.

XoJ ny4dei B pacCEenBarOLLIEH JIMH3E.

[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.

[Ipunumn neiicTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mogens riasa.
11. Pa3znoxenue OEII0ro CBETa B CIIEKTP.
12. TTony4yenue 6esoro cBeTa Mpu CI0KEHUU CBETAa Pa3HBIX LIBETOB.
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Jlabopamopuusie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH yIJia OTPAXKEHHS CBETOBOTO JIyda OT yrja MaJieHusl.

N3ydenue xapakTepucTHK U300pakeHUs IIpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanne 3aBHCHUMOCTH yria MPEIOMIICHUS CBETOBOrO Jy4ya OT yIyla TaJeHUsS Ha TpPaHUIE
«BO3J1YX—CTEKJIO».

[Tonmy4yenne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTUH3BI.

Onpenenenne (HOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIbI COOMPAIOIEH INH3BI.

OMnBITHI IO PA3JIOKEHUIO OEIOro CBETa B CHEKTP.

OnBITHI 10 BOCTIPUSATHUIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.

KBanroBble siBjIeHUS.

OnbIThI Pe3ep(p0p,ua " IUIaHCTapHasA MOJCJIb aTOMa. Mogenp aToma Eopa. I/ICHYCKaHI/IC " MOTJIOIICHHUEC

ceera aroMoM. KBaHTHI. JIMHEWYaThIe CIEKTPHI.

PanuoaktuBHOCTH. Anb(a, 6eTa- U ramma-uznydeHusi. CTpoeHue aTroMHoro sigpa. HykionHnas mojens

ATOMHOTO s1pa. H3otonbl. PagnoakTuBHEIE MIpEBpalICHUAA. Hepnoz[ rnojrypaciazga aroOMHbBIX A1CP.

SAnepHble peakiiuu. 3aKOHbI COXPAaHEHHUs 3apsAI0BOI0 M MACCOBOTO YHCEI. DHEPT U CBSI3U aTOMHBIX sJIEP.

CBs13b Macchl U OHCPIHUH. Peakiuu cunTe3a U AeIeHUs AACP. Hcrounuku SHECPIrrun COJ'IHI_Ia U 3BE3]I.

ﬂﬂepHaﬂ OHCPICTHUKA. I[CI\/'ICTBI/IH paarOaKTUBHBIX H3J'Iy‘-leHPIfI Ha )XUBBIC OPTraHU3MBI.

Hemoncmpayuu.

1. CrhekTpbl U3JIy4yeHHs U TOTJIOIIEHHS.
2. CrHekTpsl pa3IMYHBIX Ta30B.



CnekTtp Bomopoaa.

Habnronenue TpexoB B kamepe Buibcona.

Pabora cuéTurika HOHU3UPYIOLUX U3TYyYEHUH.

Perucrpanus nsirydeHus IpupOAHBIX MUHEPAJIOB U IIPOTYKTOB.

ISR

Jlabopamopmuvie pabomol u onvimol.

1. HalGnroseHue CIUIONIHBIX U THHEWYATHIX CIIEKTPOB U3ITYUCHHS.
2. VccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI 10 TOPMO3HOMY IyTH (110 doTorpadusim).
3. U3mepeHue paanoakTUBHOTO (oOHA.

IToBTOPUTENBHO-00001IAKO M MOTYJIb.

[ToBTOpHTENEHO-0000IAIONNI MOTYIIb TPEAHA3HAUCH U CUCTEMATU3AIK U 0000IIECHNS IPEAMETHOTO
COZIEp)KaHUSI M ONBITA JIEATEIBHOCTH, MPHOOPETEHHOTO MPHU M3YYEHHH BCErO Kypca (PHM3WKH, a Takke JUis
MOJrOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMeHy 1o (u3uke Juiss 0O0ydaromuxcs, BHIOPABIIMX 3TOT
y4eOHBIH MpenMeT.

[Ipy U3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BU/bI IESITEIBHOCTH, HA OCHOBE
KOTOpBIX OO0€CleynBaeTcsl JOCTHKEHHE MPEIMETHBIX W METalpeIMETHBIX IJIaHHUPYEMbIX pPEe3ylIbTaTOB
oOyueHusi, (GOPMHUPYETCSI €CTECTBCHHOHAYYHAsI TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHUS
SIBIIGHUH IPUPOJIBI U TEXHUKH, OBIIJICHUE YMEHUSIMU OOBSACHATH (PU3NUECKUE SIBICHUS, IPUMEHSIS TOTyUYeHHBIE
3HAHUsI, peIIaTh 3aJ]a4, B TOM YMCJIE€ KAYECTBEHHBIE U YKCIIEPUMEHTAJIbHBIE.

HpI/IHI_[I/IHI/IaJ'IBHO ,HCHTGJ'IBHOCTHHﬁ XapaKTep MHaHHOI'0 pasjciia pealnu3yeTcsa 3a CUéT TOro, 4To
O6y‘~IaIOHII/I€C$I BBIITOJHAIOT 3aaHus, B KOTOPBIX UM IMPEAJIaAracTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHUW pACIO3HABaTh W HAYYHO OOBACHITH (PU3UUYECKHE SIBIICHUS B
OKpY’Karolllel MPUpo/ie U NOBCEAHEBHOM )KU3HU;

HCIOJIb30BAaTh HAYYHBIC MCTOAbI HCCJIICIOBAHUS (1)I/I3I/I‘ICCKI/IX HBHGHHﬁ, B TOM 4YHUCIIC IJId IMPOBCPKU
TUIIOTE3 U NOJYUCHUA TCOPCTUUCCKHUX BBIBOAOB;

OOBICHATH HAaY4YHBIC OCHOBBI HanOoJee BaKHBIX ,Z[OCTI/I)KCHI/II\/’I COBPCMCHHBIX TeXHOHOFHﬁ, Harpumep,
MPAKTUYCCKOr0 HMCIIOJb30BAHUA Pa3JIMYHBIX HCTOYHHUKOB OHEPIrMHM HA OCHOBC 3aKOHA IMPEBpPAIICHHUA U
COXPAHCHUS BCEX U3BCCTHBIX BUI0OB SHCPIUH.

Kaxnas W3 TeM JTaHHOTO MOJIYJS BKJIFOYACT DKCIEPUMEHTAIBHOEC HCCIEIOBAaHHE OO0O0OIIAIOIIETO
xapaktepa. Mojynb 3aBepliaeTcs MpoBeJICHUEM TUArHOCTHYECKOM M OIEHOYHON pabOoThI 32 KypC OCHOBHOTO
o011ero oopazoBaHusl.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TNTPOT'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

W3yuenne ¢u3nku Ha YpPOBHE OCHOBHOIO OOIIEro 00pa30BaHMs HANpaBIEHO Ha JOCTHIKEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.

B pesynbraTe mzydueHus (uU3MKU Ha YpOBHE OCHOBHOTO 0O0Iero oopasoBaHusi y oOydaromerocsi OyayT
c(hOpMUPOBAHKI CIEAYIONINE JINYHOCTHBIE PE3YIbTAThI B YACTHU:



1) naTpHOTHYECKOr0 BOCIMTAHHUS:

— IPOSIBJIEHUE UHTEPECA K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3MUECKON HAYKH;

— [ICHHOCTHOE OTHOILEHHUE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX -(DU3UKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

—TOTOBHOCTh K AaKTUBHOMY Y4YaCTHIO B OOCYKICHUM OOILECTBEHHO 3HAYMMBIX U 3THYECKHUX IpoliieMm,
CBSI3aHHBIX C PAKTUYECKUM PUMEHEHNUEM JIOCTHKCHUN (PU3UKH;

— 0CO3HaHUE BA)KHOCTH MOPAJIbHO-3TUYECKUX ITPUHIIMIIOB B JAESITEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMSI:

—BOCIIPUATHE OSCTETUYECKUX KauecTB (DU3MYECKOH HayKH: €€ TapMOHHYHOTO TIOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

—OCO3HAaHME [EHHOCTH (PU3MYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS MHpPA, OCHOBBI Pa3BHUTHS
TEXHOJIOTUH, BA)KHENIIEW COCTABIIAIOIIEH KYJIbTYPBI;

— pa3BUTHE Hay4HOMH JIF0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONONYYHS:

—OCO3HAaHUE ILIEHHOCTH Oe30macHoro o0pas3a *HU3HM B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE, BaKHOCTHU
IpaBuJ1 0€30I1aCHOIO MTOBE/ICHUS Ha TPAHCIIOPTE, HA A0pOrax, ¢ AJIEKTPUYECKUM U TEIIOBBIM 000pYy10BaHHEM
B JJOMalIHUX YCIIOBUSX;

— cpOopMHUPOBaHHOCTH HAaBbIKA pe(IICKCUH, TPU3HAHUE CBOETO MIPaBa Ha OIIUOKY M TAKOTO K€ IpaBa y IPYyroro
YEJI0BEKA;

6) TpyaoBOro BocnuTaHus:

—aKTUBHOE y4YacTHE B PEIIEHUHU IPAKTUYECKUX 3a/Jay (B pamMKax CeMbH, 00pa30BaTEJIbHON OpraHHU3aluH,
ropoja, Kpas) TEeXHOJIOTHYECKON M COLMaIbHON HalpaBIEHHOCTH, TPeOYIOIUX B TOM 4YUCIE U (PU3NYECKUX
3HAHUM;

—MHTEPEC K MPAKTUYECKOMY M3y4eHUIO MPO(pecCcHii, CBI3aHHbBIX C (PU3UKOM;

7) 3KOJIOTrMYECKOT0 BOCIIMTAHMSI:

—OpHUEHTalMsl Ha MpUMEHEHHE (PU3MYECKUX 3HAHUN AJI pelleHus 3ajad B 00JACTH OKpY’Kalolled Cpeibl,
IJTAHUPOBAHMS ITOCTYIIKOB U OLIEHKHM UX BO3MOJKHBIX IOCJIEICTBUN I OKPY>KAIOIIEH CPEJIbl;

— O0CO3HaHUe II100albHOI0 XapakTepa SKOJIOTMUYECKUX MPo0OeM U IMyTeH UX pelieHus;

8) aganTanuu K M3MEHAIOIMMMCSH YCJIOBHAM COLHMAJBHON U NPUPOIHOM Cpeabl:

—MOTPeOHOCTh BO B3aUMOJCWCTBUM NPU BBIIOJIHEHWH HCCIEAOBAaHUM M TPOEKTOB  (pusnueckon
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;

— IIOBBILIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTUUECKYIO ACATEIBbHOCTD;

—NOTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHWM, B TOM 4Hcie (GOpMyTupoBaTh WU, TOHATH, THIIOTE3bI O
¢bu3nyecKknx 0ObEKTaxX U SIBICHUSAX;

— OCO3HaHue 1e(PUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 001acTH (PU3MKH;

— IJIAHUPOBAHUE CBOETO Pa3BUTHS B IPHOOPETEHNH HOBBIX (PM3MUECKUX 3HAHUI;

— CTpEMJIEHHE aHAJIM3UPOBATh U BBIABIATH B3aMMOCBS3HM MPUPOJIBI, OOLIECTBA U HIKOHOMUKH, B TOM YHCIIE C
UCTOJIb30BaHUEM (PU3UUYECKUX 3HAHUIA;

— OLIEHKA CBOMX JICMCTBUH C yUETOM BIUSHUS HA OKPYKAIOIIYIO CPEY, BO3MOKHBIX INTOOAIBHBIX MOCIEICTBHH.

METANIPEIMETHBIE PE3YJIbTATBI



B pesynpTaTe ocBOeHHS TporpamMmbl 1Mo ()U3MKE Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS Yy
oOyuatomerocsi OyayT copMUpOBaHBI MeTaNlpeAMeTHbIE Pe3yJbTaThl, BKIIOYAONINE ITO3HABATEIHHBIC
YHHUBEpCaJIbHbIC YUeOHbIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHSI, PETrYISTUBHbBIE
YHHUBEpCAJIbHBIC YUeOHBIE ICHCTBHA.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornuyeckue aeicTBus:

BBISIBJISATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);

YCTaHaBJIMBATb CyHIGCTBCHHBH\/JI IMPU3HAK Knaccnquaupm, OCHOBaHMUA OJIs1 O606HICHI/I$[ 1 CPABHCHUA,
BBISIBJISATh 3aKOHOMEPHOCTH M HPOTHBOPEUYMs] B paccMaTpUBaeMbIX (akTax, JaHHBIX U HaOIIOAEHUSX,
OTHOCAIIINXCA K (1)I/ISI/I‘~IGCKI/IM SIBJICHUAM,

BBISIBJISATh IPUYMHHO-CIICICTBEHHBIE CBS3H MTPU U3yYeHUN (HU3NUECKUX SBJICHUN U IPOLIECCOB, JeaTh BHIBO/IbI
C UCIOJIb30BAHUCM ACAYKTUBHBIX WU WMHIYKTHBHBIX YMO3aKJIIO‘{eHI/II>JI, BbIABUI'aTh T'UIIOTE3bI O B3aMMOCBA3AX
(bU3NYECKUX BEJIUYUH;

CaMOCTOSITEJIbHO BbIOMpaTh CHOCOO peleHus ydyeOHOW Qu3ndeckold 3ahayu (CpaBHEHHE HECKOJIbKUX
BapUaHTOB PELICHUs, BBIOOP Hanbosee MOAXOAALIEro ¢ Y4ETOM CaMOCTOSATENIBHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelibcKue AeiicTBHS.

MCIIOJIb30BaTh BOTIPOCHI KaK MCCIICIOBATEIbCKII HHCTPYMEHT TTO3HAHHS,

MPOBOAUTh MO CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY OIBIT, HECIOKHBIM (DU3UYECKUN HKCIEPUMEHT,
HeOOJIbIIIOE HCCIeIoBaHNEe (DU3UIECKOTO SIBJICHNUS,

OILICHUBAaTh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(OPMAINIO, MOJYYCHHYIO B XOJ€ HCCICJOBAHHS WU
IKCIIEPUMEHTA;

CaMOCTOSITENEHO (hOPMYIHPOBATH 0000IIIEHUS U BBIBOJIBI IO pe3y/IbTaTaM MPOBEAEHHOTO HAOTIOACHHUS, OTIbITA,
HCCIIEIOBAHUS,

MPOTHO3UPOBATh BO3MOXKHOE JallbHelIee pa3BUTHE (U3HUECKUX TMPOIECCOB, a TaKXKe BBIIBUTAThH
HpCI[HOJ'IO)KeHI/Iﬂ 06 nux paSBI/ITI/II/I B HOBBIX YCJ'IOBI/U[X U KOHTCKCTax.

Pa6ora ¢ undopmanmeii:

MPUMEHSITh Pa3TUYHbIE METO b, HHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U 0TOOpe MH(GOPMAIIUU WU TAHHBIX C
Y4ETOM MPEIIOKEHHON yUeOHOU (pr3nyecKoi 3a1aumn;

aHAIIM3UPOBaTh, CUCTEMATHU3UPOBATh W HHTEPNPETUPOBATH HH(DOPMAIMIO PA3NUYHBIX BHIOB U (Qopm
TIPEJICTABIICHHS;

CaMOCTOSITENTLHO BBIOMpATh ONTUMANbHYIO (opMmy mpencraBieHus WHGOPMAIMKM W HWIUTIOCTPUPOBATH
pelIaeMble 3a/1a4i HECJIOKHBIMH CXeMaMHU, TuarpaMmMamMu, HHOM TpaduKoil 1 nX KOMOUHALUSMU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:
B X0JIe 00CYXJIeHHs yueOHOro MaTepralia, pe3yJbTaToB Ja00paTOPHBIX paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI

0 CYIIECTBY 00CYKJIaeMOM TeMBbl W BBICKA3bIBATh WJCH, HAIICJICHHBIC Ha PEIICHHE 3aJa4d W TOJJICpKaHUe
01aro)KeIaTeIbHOCTH OOIIEHHNS;



COTIOCTABJIATh CBOM CYXKJIEHHUSI C CYKIEHHUSMHU JIPYIHMX YYaCTHHKOB Juanora, oOHapyXuBaThb paziudyue U
CXOJCTBO TTO3UIINIL;

BBIP@XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

MyOIMYHO TPEJCTABIATH PE3YJIbTAThl BBIIIOJHEHHOTO (PU3UYECKOrO OMNbITa (IKCIEPUMEHTa, UCCIICIOBAHUS,
MIPOCKTA);

MMOHUMATH U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHTHOW U MHIUBUAYATBHON paOOThI IPH PEIICHUH KOHKPETHON
(hbU3UIECKOI POOIIEMBI;

MIPUHUMATH I[EJIM COBMECTHOH JIEATEIHHOCTH, OPTraHM30BBIBATh JACUCTBUS MO €€ JTOCTHIKEHUIO: PACTIPEACTISATh
poiu, 00CYk1aTh MPOLIECCHI U PE3YyJIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIFOICH;
BBITIOJTHATh CBOIO YacTh pabOThI, JOCTHUTAs KAa4eCTBEHHOI'O pe3ylbTaTa IO CBOEMY HAMpaBICHUIO U
KOOPJIUHUPYS CBOU ACHCTBUSI C APYTUMHU WICHAMU KOMaH/IbI;

OIICHUBATh KAUYECTBO CBOETO BKJIAJIa B OOIIUIN MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO C(HOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHSI.

PeI‘y.J'IﬂTHBHI)Ie YHUBEpPCAJTbHBLIC y‘-leﬁl—[l)le JelcTBUA

Camoopranuzanusi:

BBISIBIISATH TIPOOJIEMBI B KM3HEHHBIX M YUEOHBIX CHTYalUsX, TPEOYIOUINX /IS peIieHus (PU3MUeCKuX 3HAHHIA;
OPUEHTUPOBATbCSI B PA3IMUYHBIX MOAXOAAX NPUHATHS PElICHUN (MHIMBHUIYyalbHOE, NPUHATHE DPELICHUS B
rpymnine, IpUHITHE PEILIEHUH TPYIIoi);

CaMOCTOSITENIHO COCTABJIATh AJTOPUTM pelleHus (U3NYECKOHN 3aJaud WM IJIaHa MCCIEIOBAHUSA C YYETOM
HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEHN, apryMEHTHPOBATh MIpe/ijiaraéMble BApHAHThI PEIICHU;
JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlIEHHE.

CﬂMOKOHTpOJ]L, 3MOLMOHAJIbHbINA HHTEJJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYyalllU U IpeJylaraTh IJiaH e€ N3MEHEHNUS;

OOBSICHATh TMPUYMHBI  JOCTHIXKEHHsS] (HEIOCTHMIXKEHHs) pe3yJbTaTOB JEATENbHOCTH, JlaBaTh OLEHKY
IPUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTUBBI B JIEATENBHOCTh (B TOM YHCII€ B XOJ| BBIMOJHEHUS (PU3MUYECKOrO HCCIEeTOBAaHUS MU
IIPOEKTa) HA OCHOBE HOBBIX 0OCTOSITENIbCTB, N3MEHUBILNXCS CUTYaIlMi, YCTAHOBJIEHHBIX OIINOOK, BOSHUKIINX
TPYIHOCTEN;

OLIEHHMBATh COOTBETCTBUE PE3Y/bTaTa UEIU U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO JPYroro 4eIoBeKa B XO€ CIopa UM AUCKYCCHH Ha HAYYHYIO TeMY, HOHUMAaTh MOTHUBBI,
HaMEpPEeHUs U JIOTHKY JAPYyroro;

MPU3HABATH CBOE MPaBO Ha OIIMOKY MU peIIeHn (PU3NUECKUX 3ajay WM B YTBEPIKJICHUSIX HA HAyYHbIE TEMBI
Y TAKO€ K€ MPaBO IPYyroro.

HNPEAMETHBIE PE3YJIBTATBI



K koHmy oOyuenus B 7 KJiacce MpeaMETHBIC pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaTb
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

WCTIOJIb30BATh MOHATHS: (pU3MUECKUe U XUMUYECKUE SBJICHUS, HAOII0IeHUE, SIKCIIEPUMEHT, MOJIEIb, TUIIOTE3a,
eMHUIBl (U3NYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS BellecTBa (TBEPIOE, >KUIKOE,
razoo0pa3Hoe), MEXaHM4YecKoe JBHKEHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpus,
paBHOAEHCTBYIOLIAs cuia, Aedopmarus (yrnpyrasi, II1acTHUECKas), HEBECOMOCTh, COOOILAIOIINECS COCY/IbI;
paznmuyarh siBieHUs (Auddys3us, TEmIoBoe MABIKEHHE YACTHIl BEIECTBAa, PAaBHOMEPHOE JBIKEHHE,
HEpaBHOMEPHOE JBMKEHUE, MHEPLIMS, B3aUMOIECHCTBHE TEJ, pABHOBECHE TBEPBIX TEIl € 3aKPEIUIEHHON OCBIO
BpAIlCHHS, TIepe/iava JaBJICHHUS TBEPABIMHU TEIAMU, )KUIKOCTSAMHU U Ta3aMu, aTMOC(HEPHOE AaBIICHHE, JIaBaHHUE
TeJl, MPEBpAILEHUs] MEXaHUUYECKON YHEPIUu) MO ONUCAHMIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

pacro3HaBaTh IIPOSIBICHUE U3YYEHHBIX (PU3UUECKUX SBJICHUN B OKPYKAIOLEM MUPE, B TOM 4YHcie pusnyeckue
SIBJIGHUS B IIPUPOJIE: IPUMEPHI JBUKEHUSI C Pa3JIMYHBIMU CKOPOCTSMH B )KMBOM U HEXXMBOW NPUPOJE, NEHCTBHE
CHJIBl TPEHMS B IPUPOJIE M TEXHUKE, BIMSIHNE aTMOC(HEPHOTro JaBJICHUs Ha )KUBOW OpraHusM, IJIaBaHHE phIO,
pBlUary B TeJe€ YeI0BEKa, IPU 3TOM MEPEBOAUTD MIPAKTUUECKYIO 3a/1auy B YUeOHYI0, BBIJIENIATH CYILIECTBEHHBIE
CBOlCTBa (IpU3HAKHN) (PU3UUYECKHX SBJICHUIA,

OIMCHIBATh M3y4YCHHBIC CBOMCTBA TNl M (U3UYECKUE SBICHUS, UCIONB3ysd (pu3mueckue BeTMUMHBI (Macca,
00bEM, TNIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCTh, CPENIHSASA CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSHKECTH, BEC
TeJa, CUiIa TPeHHs, 1aBjieHue (TBEPAOTO Tena, JKUAKOCTH, Ta3a), BRITAIKHBAIOIIAS CHIa, MEXaHWYecKas paboTa,
MOIITHOCTb, IJICYO CHJIbI, MOMEHT CHJIbI, KOO((GHUIMEHT NOJIE3HOr0 JeHCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHIMAJIbHAsT DHEPTUs), TPU ONMHCAHWUU MPABUIBHO TPAKTOBATh (DM3WYECKHI CMBICI HCIOIB3YEMBIX
BEJIMYMH, UX O0O3HAYEHUS U €JUHULBI (PU3MUECKUX BEIUYMH, HAXOIUTb (POPMYJIbI, CBS3BIBAIOLINE JTAHHYIO
(GU3NYECKyIO BEIIMYUHY C IPYTUMHU BEIWYHMHAMH, CTPOUTH TPa(QUKH M3YUYCHHBIX 3aBUCUMOCTEH (PU3HMUECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA TeJl, PU3UUECKHE SBJIECHUS U ITPOLIECCHI, UCTIOb3YsI IPaBUIIA CIOKEHUS CU (BOJIb
oJIHOU mpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbruara (0Os0ka),
«30JI0TO€ MPABUJIO» MEXAHUKH, 3aKOH COXPaHEHMs] MEXaHMYECKOM PHEpPrHM, MPH 3TOM J1aBaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTHYECKOE BBIPAKEHUE;

OOBSACHATH PU3NYECKUE SIBICHHUS, IPOLIECCH] M CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYallUil MPaKTUKO-
OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NMPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE M3 1-2
JIOTUYECKHUX IIAroB ¢ OMopod Ha 1—2 M3y4yeHHBIX CBOMCTBA (M3MUYECKUX SIBJICHUM, (PU3MUECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemars pacuéTHble 3a7ayd B 1—2 neicTBUS, MCNONb3ys 3aKOHBI U (POpPMYIbI, CBsA3bIBaOLIME (pU3MUECKUe
BEJIMYMHBI: Ha OCHOBE aHajM3a YCIIOBHS 3a/1ayM 3allChIBaTh KPATKOE YCIOBHUE, MOJCTABIATh (U3NUYECKHE
BEJIMYMHBI B (OPMYJIbl U TPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE JIaHHBIE, HEOOXOIUMbIE JJIsl PELICHUS
3aj1ay, OLEHUBATh PEATUCTUYHOCTh NOJTYYEHHON (PU3NYECKON BETNUHHBI,

pacrno3HaBaTh MNpPOOJEMBbI, KOTOpPbIE MOXKHO PELIUTh NpU MOMOLIM (U3NYECKUX METOJAOB, B ONHCAHHUU
UCCIIEIOBAaHMsI BBIJCIATh IPOBEPAEMOE MPEAINookKeHHe (TMIOTe3y), pasziuyaTb M HWHTEPIPETUPOBATH
MIOJIy4YE€HHBIH pe3yJIbTaT, HAXOAUTh OLIMOKHU B XO/I€ OMbITA, IE1aTh BHIBOJIBI 110 €r0 pe3yIbTaTaM;

MIPOBOJIUTH OIBITHI 1O HAOIIOACHUIO (PU3UYECKUX SBICHUN WM (PU3MUECKUX CBOMCTB Ted: (OPMYIHPOBATH
MIpOBEpsieMbIe MPENIOJIOKEHHsI, COOUPaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OpYy/IOBaHUS, 3alUCBHIBATH X0
OIbITa U POPMYITUPOBATH BHIBOJIBI;

BBITMIOJIHATH TPSIMbIE U3MEPEHMsI PAcCTOSHUS, BPEMEHH, Macchl Tena, o0béMa, CHIIBI M TeMIEpaTyphbl ¢
UCIOJIb30BAHUEM aHAIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMKUCHIBATH OKA3aHUs TPUOOPOB C YUETOM 3aJlaHHOMN
abCOIOTHON MOTPEIIHOCTH U3MEPEHUII;

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHOW (PM3NUECKOM BETMYUHBI OT APYTOH C HCIOIB30BAHUEM MPSIMBIX
M3MepeHuil (3aBUCUMOCTH IyTH PaBHOMEPHO JBMXKYIIETOCs Tejda OT BPEMEHU JIBUKEHUS Tella, CUJIbl TPEHUs
CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH TeJ M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IJIOLIA I
CONPUKOCHOBEHUSI TEJ, CUJIbl YINPYrOCTH OT YAJUHEHUS MPYKUHBI, BBITAJKHUBAIOIIEH CHIIBI OT 00BEMA
NOTpYKEHHON YaCTH TeJa U OT IUNIOTHOCTHU KHJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT TITyOUHBI, Ha
KOTOPYIO MOTPY>KEHO TeJ0, YCIOBUN IUIaBaHMS TeJ, YCIOBHM paBHOBECHs pblyara M OJOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM Y4e€OHOrO UCCIEI0BaHMs, COOUPATh YCTAaHOBKY U BBINOJHATH W3MEPEHUs, Cleays
NPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3y/IbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHUJIE
IIPEUIOKEHHBIX TAOJIUI U TPapUKOB, AeIaTh BEIBOBI 10 PE3yJbTaTaM UCCIIEI0BaHMS;

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BETUYMH (IUIOTHOCTH BEIECTBA KUIKOCTU M TBEPAOTO Teia,
CWJIa TPEHUS CKOJBbXXCHHSA, JABJICHUE BO3[yXa, BBHITAIKMBAIOIIAS CHJIA, IEHCTBYIOIIAs Ha IOTPYKEHHOE B
KHUJIKOCTh TeNO, KOI()(UIMEHT IMOJE3HOTO MEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAys MPeII0KEHHOM
MHCTPYKLMU: TP BBINOJIHEHUH U3MEPEHHUH COOMpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIISTh 3HAYEHUE
HCKOMOM BEJINYMHEL

co0JIr01aTh MpaBUiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHUEM;

YKa3bIBaTh HPUHIUIBI JEHCTBHS NMPHOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETD,
cooOuiaromecs cocyibl, 6apoMeTp, pbluar, IOJBIKHBIM U HEMTOABUKHBIIN OJIOK, HAKIIOHHAS IJIOCKOCTb;
XapaKTepu30BaTh MPUHIMIBI JEHCTBUS MU3YYCHHBIX NPUOOPOB M TEXHUYECKHUX YCTPOMCTB C OMOPOH Ha HMX
onucaHus (B TOM 4YHCIe: NOJUIMIHUKH, YCTPOMCTBO BOAONPOBOJA, TMAPABIMYECKHH Mpecc, MaHOMETD,
BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp), HUCMONb3ysd 3HAHUS O CBOMCTBaX (U3WYECKUX SBICHUN U
Heo0XoaAnMble GU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOANUTH TPUMEPHI (HAXOAUTh MHPOPMALHUIO O MPHUMEpax) MPAKTUYECKOTO HCIIOJIB30BaHUS (U3NIESCKUX
3HaHUIl B IOBCEAHEBHOM XH3HM i1 oOecriedeHus O€30MacHOCTU MpH oOpalleHHuH ¢ npudopamu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHMs 370POBbsI M COOJIIOJIEHUST HOPM HSKOJIOTMUECKOTO IOBEJIECHUS B
OKpY>KaIOILEH Cpelie;

OCYIIECTBISATH OTOOp MCTOUYHUKOB MH(popManmu B VHTEpHETE B COOTBETCTBHMHU C 3aJaHHBIM TOMCKOBBIM
3allpOCOM, Ha OCHOBE HMMEIOLIMXCA 3HAHMM M IYTEM CPAaBHEHUS pAa3JIMYHBIX HCTOYHUKOB BBIIEIATH
nH(POPMAIIHIO, KOTOPAst SBJISIETCS MPOTUBOPEUNBOM UM MOXKET OBITH HEIOCTOBEPHOMH;

UCMOJIb30BaTh MPU BHIIOJIHEHUH Y4YEOHBIX 3aJaHUN HAy4YHO-TIOMYJSPHYIO JIUTEpaTypy (usnueckoro
CoJlepKaHUs, CIIPABOYHBIE MaTEpUaAlIbl, PECypchl ceTh MHTepHeT, BinaaeTh NpUEMaMHM KOHCIEKTUPOBAHUS
TeKCTa, peodpa3oBaHusl MHPOPMALUU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKUE TMCbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE 2—3 NCTOYHHUKOB HH(POpMAIIUU
(bU3MYECKOro cofep)KaHusl, B TOM YUCIIe YOJUYHO JIe1aTh KpaTKUe COOOLIEHHSI O pe3yJIbTaTax MPOEKTOB WU
y4eOHBIX MCCIIEI0BaHUM, IPU 3TOM I'PaMOTHO MCIIOJIb30BaTh M3YUYE€HHBIN MOHATUIHBIN annapar Kypca QU3NKH,
COIIPOBOYXKAAThH BBICTYIUIICHUE NIPE3EHTALIUENH;

IIPY BBIITOJIHEHUHU Y4EOHBIX MPOEKTOB M MUCCIEAOBAHNUN paclpeesiTh 00s13aHHOCTU B IPYIIE B COOTBETCTBUU
C ITOCTaBJICHHBIMU 33/1a4aMH, CIETUTH 32 BBIITOJHEHHUEM IIJIaHa IEHCTBHM, aIEKBaTHO OLIECHUBATh COOCTBEHHBIN
BKJIaJl B JI€ATENbHOCTh TPYMIbl, BBHICTPAaUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUYUTHIBAs MHEHHE
OKPY>KAIOILUX.

K koHiy oOydenus B 8 kJacce rmpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTPaXKaTb
c(OpPMUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHI:

WCIIOJIB30BATh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBHKEHHE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHUS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(HBIE TeJa, HACHIIIIEHHBIH U HEHACBILICHHBIN Map, BIaKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIHs, TEIJIOBOM JBUTaTelb, HJIEMEHTAPHBIN JJIEKTPUUYECKHUM 3apsij,
JJIIEKTPUYECKOE 10JI€, IPOBOAHUKU U JUAIEKTPUKH, TOCTOSHHBIN JJIEKTPUUYECKUN TOK, MATHUTHOE I10JIE;
pasnuyath SBJICHUS (TEIUIOBOE pacIIMpEeHHe U C)KaTue, TeIuloneperiadya, TeIIOBOe paBHOBECHE, CMaulBaHUE,
KallWJUISIPHBIE SIBICHUS, UCTIApEHHe, KOHJCHCAIMs, TUIABICHNE, KpUCTAIU3alus (OTBEpAeBaHNE), KUIIEHHE,
Teruionepenavya (TerIONpPOBOAHOCTb, KOHBEKIIHS, N3ITyUYEHHUE), JIEKTPU3ALUs TeJl, B3aUMOJICHCTBUE 3apsI0B,
JNEUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHME, B3aMMOJEUCTBUE MArHUTOB, JNEUCTBUE MArHUTHOIO
0JI1 Ha MPOBOJHUK C TOKOM, AJIEKTPOMAarHWTHAas MHAYKIIKS) MO OMUCAHUIO WX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMUX JTaHHOE (PU3NUECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBIIEHUE U3YYEHHBIX (PU3NYECKUX SBJIECHUI B OKPYXKAIOLIEM MUPE, B TOM Yuciie (pru3nuecKue
SIBJICHUS B IIPUPOJIE: IOBEPXHOCTHOE HATSKEHUE U KATUJUISIPHBIE SIBJIICHUS B IPUPOE, KPUCTAILIBI B IPUPOJE,



nznydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOpPCKHME Opu3bl, 0Opa3oBaHHE pOCHI, TyMaHa, HWHEs, CHEra,
AJIEKTPUUYECKHUE SBICHUS B aTMOC(epe, IEKTPHUECTBO JKUBBIX OPraHM3MOB, MATHUTHOE MoJie 3eMiTd, apeid
IIOJIFOCOB, POJIb MAarHUTHOIO MOJS JUId JKM3HUM Ha 3eMile, IOJSIPHOE CHUSHHE, NPU ITOM IIEPEBOAUTH
MPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIJICNIATh CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3MUECKUX SBICHUM;
ONMCBIBATh HM3yYCHHbIE CBOMCTBA Tel M (PU3UYECKUE SBJICHUS, HCIONIB3YS (U3NYECKUE BETMYUHbI
(Temrieparypa, BHYTPEHHSISI SHEPIHsl, KOJUYECTBO TEIUIOTHI, Y/AEJIbHAs TEIUIOEMKOCTb BEIIECTBA, y/AEIbHAs
TEIUIOTa IUIABJIEHUA, YJAEIbHAas TeIoTa [apooOpa3oBaHMs, YJelbHass TEIUIOTa CropaHusl TOILIMBA,
KOA(PHUIHUEHT MOJIE3HOTO JEHCTBUS TEIIOBOM MAILIMHBI, OTHOCUTEIbHAS BIAKHOCTh BO3/1yXa, SJEKTPUUCCKUN
3apsj, CHJa TOKA, IEKTPUYECKOE HAIPSHKCHHE, COIPOTHUBIICHUE IPOBOJHHKA, YAEIBHOE CONPOTHBIICHHE
BEIIECTBA, pab0oTa U MOIIHOCTh JEKTPUYECKOTO TOKA), MPH OMHCAHUU MPABUIIBHO TPAKTOBATh (PU3UUECKUI
CMBIC]I HCHOJb3YEMbIX BEIMYMH, O0O3HAYEHUsS M EJUHMLBI (U3UYECKUX BEJIWYMH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIIUE JIAaHHYIO (DPU3MUYECKYI0 BEIMYMHY C APYTUMH BEIUYMHAMH, CTPOUTH T'padUKHU H3Y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (DU3MYECKHE SIBICHHUS W TPOLECCHI, MCIOIB3ysS OCHOBHBIC TOJOKECHUS
MOJICKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHMsI BELECTBA, IPUHIUII CYIIEPIO3ULIUMY MOJIeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsna, 3akoH OMa Juid yyacTka Len, 3akoH /xoymns—JIenna, 3aKkoH coxpaHeHus
SHEPIUuu, IpU ITOM JaBATh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €r0 MATEMaTHYECKOE BHIPAKEHUE;
OOBSICHATh (U3NYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCJIE M B KOHTEKCTE€ CHUTYAIHMil NPaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH MPUUYUHHOCIEACTBEHHbIC CBS3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTHYECKUX IIAroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUN, (PU3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pemath pacu€THBIE 337a4ll B 2—3 NEHCTBHUSA, MCIONB3YS 3aKOHBI U (OPMYIIBI, CBS3BIBAIONINE (DU3MUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a4M 3alIMChIBATH KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK TaHHBIX
IUISL peILICHHsI 33/1a49H, BEIOUPATh 3aKOHBI ¥ (JOPMYJIIBI, HEOOXOIUMBIE ISl €€ PEIeHHUs, TPOBOIUTH PACUETHI U
CpaBHUBATh I10JyYCHHOE 3HaUeHHE (PU3NUECKON BEJTMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBath MpoOJIEeMbl, KOTOPBIE MOXHO PEIIUTH TPU TIOMOITH (PU3HYECKIX METO/I0B, HCIIOIB3YS OMMCAaHUE
UCCIIEIOBAHMs, BBIIEIATH IIPOBEPSAEMOE IPEAIOJIOKEHNE, OLEHUBATh IIPABWIBHOCTh IMOPSAJIKA MPOBEACHUS
HCCIIEIOBaHMsI, 1EJIaTh BBIBOJIBI;

MIPOBOJIUTH OIBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUNA MM (U3UYECKUX CBOMCTB TeN (KanuUIIpHbIE
SIBJIGHUS, 3aBUCUMOCTh JaBJIEHUSI BO3JlyXa OT €ro 00bEMa, TeMIEpaTypbl, CKOPOCTH MPOIECcCa OCTHIBAHUS U
HarpeBaHus IPYU U3JTyYEHUH OT LIBETA U3Tydaroliel (IOTIOMAoIIEH ) TOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOBI
OT TeMIIEpaTypbl KUAKOCTHU U IIOMIAAHN €€ TOBEPXHOCTH, JIEKTPU3ALUS TE U B3aUMOICHCTBUE SJIEKTPUUECKUX
3apsA70B, B3aUMOJICHICTBUE MTOCTOSSHHBIX MarHUTOB, BU3yaJN3allisl MarHUTHBIX OJIEH ITOCTOSHHBIX MarHUTOB,
JEMCTBHSI MAarHUTHOTO TOJIs1 HA MPOBOJIHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOBUTATENSA
MIOCTOSIHHOTO TOKa): (hOPMYJIMPOBATH ITPOBEPSIEMbIE MPEAIONIOKEHH, COOUPATh YCTAHOBKY U3 IPEJI0KEHHOTO
000py10BaHUs, OMUCKHIBATH X0/1 ONbITA U (POPMYITHPOBATH BHIBOBL;

BBITIOJIHATH NPAMBIE U3MEPEHUS TEMIIEPATYPBI, OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa, CUJIBI TOKA, HATIPSYKEHUS
C HCIOJIb30BAHMEM AaHAJIOTOBBIX MPHUOOPOB M JATYMKOB (PU3MUECKHX BEJIMYMH, CPAaBHUBATH PE3YJIbTAThI
U3MEepeHul ¢ yuéToM 3a/1aHHON aOCOMIOTHON MOTPEIIHOCTH;

MIPOBOJMTDH UCCIIEIOBAHUE 3aBUCUMOCTH OJAHON (PM3NYECKOM BEMUMHBI OT APYTOil ¢ UCIOIB30BAHUEM MPSMBIX
U3MEpEHUIl (3aBUCUMOCTb COINPOTUBIIEHUS NMPOBOJHUKA OT €ro JJIMHBI, IUIOLIAJN HOMNEPEYHOIO CEUEHUs U
YIETBHOTO COMPOTHUBIICHUS BEIIECTBA IPOBOJAHMKA, CHIIBI TOKA, UAYIIETO Yepe3 MPOBOAHUK, OT HAMPSHKEHUS
Ha TIPOBOJHUKE, HCCIEJOBAaHHE IOCIEJOBATEILHOTO W MNapaJUIEIBHOIO COEIMHEHUN IPOBOJHUKOB):
IUTAaHUPOBATh MCCIEA0BaHNEe, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, ClIeAys MPEATI0KEHHOMY IUIaHy,
(uKCUpOBaTh pPe3yabTaThl MOJYYEHHOH 3aBUCUMOCTH B BHUJAE TaOJNUIl W TIpadUKOB, JAeiaTh BBIBOJBI I10
pe3yabTaTaM UCCIEJOBAHNUS;

MIPOBOJIUTH KOCBEHHbIE N3MepeHHsl (PM3NUECKUX BETUUYHH (YAeTbHas TEIJI0EMKOCTh BEIIECTBA, CONPOTHUBIICHHUE
MPOBOJHMKA, paboTa M MOIIHOCTh JJIEKTPUYECKOTO0 TOKA): IUJIAHUPOBAaTh M3MEPEHHUs, coOuparhb
9KCIIEPUMEHTAIIbHYIO YCTAaHOBKY, CIIEYs PEAI0KEHHON HHCTPYKIIMU, U BBIYUCIIATH 3HAUEHUE BEJINYUHBL;
co0JII0AaTh MpaBuia TEXHUKHU 0€30IaCHOCTH MpHU padoTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOW Ha UX
OnucaHus (B TOM YMCJIE: CHUCTEMA OTOIJICHUS JOMOB, TUTPOMETp, MapoBas TypOUHA, aMIIEpPMETP, BOJILTMETP,



CUETUYMK DJIEKTPUUYECKONW HHEPruH, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTENbHbBIE 3JIEKTPONPUOOPHI
(mpuMepsl), 3IEKTPUYECKHUE MPEAOXPAHUTENN, AJIEKTPOMArHUT, AJIEKTPOJIBUraTellb IOCTOSHHOTO TOKa),
UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUM U HeoOXoauMble (PU3HUECKrUe 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA U M3MEPUTENbHBIE MPHOOPHI MO CXEMaM M CXEMaTHYHBIM
pPUCYHKaM (GKHUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHMs,
AJIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBbl NIEKTPUUYECKUX LENEH C MOCIEA0BATEIbHBIM U IMapalIeIbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAUEHUS JIEMEHTOB AJIEKTPUUYECKUX LIETIeH;

MPUBOANUTH TPUMEPHI (HAXOAUTh MH(POPMALHUIO O MPUMEpax) MPAKTHUYECKOTO HCIOJB30BAaHUS (PU3HMUECKUX
3HAaHUW B TIOBCEIHEBHOHN JKM3HMU Juig oOecriedeHHss Oe30MacHOCTH MpU oOpaleHuu ¢ npudopaMu u
TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHMS 370POBbsI M COOJIIOJIEHUS HOPM HSKOJIOTMUECKOTO IIOBEJIECHUS B
OKpY>Karolleu cpene;

OCYIIECTBISATH OUCK UH(MOPMAIMH (PU3UUECKOTO cojepkaHus B IHTepHeTe, Ha OCHOBE MMEIOIIUXCS 3HAHUI
U TyTéM CpaBHEHHUS JOMOJHHUTENbHBIX HCTOUYHUKOB BBIACIATh HH(MOPMALIMIO, KOTOpas SBISETCS
MIPOTHBOPEYMBON MIIM MOXKET ObITh HEJOCTOBEPHOIA;

UCIIOJIb30BaTh MPHU BBINOJHEHUH YUEOHBIX 3aJaHUN HAyYyHO-TIONYJSPHYIO JIUTEparypy (usudeckoro
COJIep’KaHusl, CIIPAaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHET, BianeTh NpuéMaMu KOHCIIEKTHPOBAHHS
TeKcTa, mpeodpazoBaHusi HHGOPMAIIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3JlaBaTh COOCTBEHHBIE MMChbMEHHBIE M KPAaTKHE YCTHBIE COOOIIeHNUsI, 000011ast HHPOPMAITUIO U3 HECKOJIBKHX
HMCTOYHUKOB (DU3MUECKOTO COJIEPKaHUs, B TOM UUCJE IMYOIUYHO MPEACTABIATh PE3yAbTaThl IPOSKTHON HIIU
HCCIIEA0BATENbCKON JEATEIbHOCTH, IIPY 3TOM I'PAMOTHO HCIIOJIB30BaTh W3YYEHHBIN MOHATHMHBINA anmapar
Kypca (PU3UKHU, CONTPOBOXK/IATh BBICTYILUICHUE TIPE3CHTALIUEH;

IIPU BBITMIOJIHEHUH YYEOHBIX MTPOEKTOB U UCCIIEAOBAHHN (PU3MUECKIX TPOIIECCOB paclpeensaTh 00s3aHHOCTH B
IpylIe B COOTBETCTBUU C IOCTaBICHHBIMU 33Ja4aMH, CJIEIWTh 3a BBINOJHEHUEM IUIaHA JECUCTBUN U
KOPPEKTUpOBaTh €ro, aJleKBaTHO OLIEHWBATh COOCTBEHHBIM BKJIAJ B JEATENbHOCTh TPYIIIbI, BbICTPAaUBATh
KOMMYHHKATHBHOE B3aMMO/ICICTBHE, MIPOSBIISASL TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

K xoHumy oOydeHus B 9 Kiacce mpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YJAIOIUXCS YMEHUI:

WCIIONB30BaTh IIOHATHS: CHCTeEMa OTCUY€Ta, MaTepuaJbHas TO4YKa, TPACKTOpPHUSA, OTHOCHUTEIBHOCTh
MEXaHUYECKOro JABIKeHMs, aedopmanus (ynpyras, IUlacTM4YecKasl), TpPeHHEe, LEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb U MEPErpy3KH, LEHTP TAKECTH, aOCOTIOTHO TBEPJOE TEJO, LIEHTP TSHKECTH TBEPIOTO
Tesa, paBHOBECHE, MEXaHUYECKHE KOJeOaHUsl U BOJIHBI, 3BYK, MH(Pa3ByK U yIbTPa3BYK, FJI€KTPOMAarHUTHBIE
BOJIHBI, IIIKaja 3JE€KTPOMarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M J1aJbHO30PKOCTb, CHEKTPbl UCIYCKAHUS U
MOTJIOIIEH U, anb(a, 6eTa- U raMMa-u3ITydeHHsl, U30TOIbI, sJIEpPHasi SJHEPreTHKa;

pasznuyath SBJIEHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE JBUKEHHE, PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBIDKEHHE, CBOOOJHOE TMaJeHUEe Tell, PAaBHOMEPHOE JBM)KEHHE IO OKPYXHOCTH,
B3alMOJICIICTBUE Te€J, PEaKTUBHOE JIBI)KEHHE, KOoJeOaTeabHOE IBMKEHHE (3aTyXalolue M BBIHYKICHHbBIC
Koye0aHus), PE30HAHC, BOJHOBOE JBIDKEHHE, OTpak€HHE 3BYyKa, NPSIMOJIMHEHHOE pacrnpocTpaHeHHe,
OTpa)keHUE U MPETOMIIEHHE CBETA, TOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3jioKeHue 0eIoro cBeTa B CIIEKTP
U CIOKECHHME CIIEKTpPaJbHBIX LBETOB, NUCIIEPCUA CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HUKHOBECHHE
JUHENYaToro CHeKTpa H3JIy4eHHUs) MO OINHCAHUI0 HX XapaKTEepPHbIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

pacrno3HaBaTh MPOSBIEHUE U3YYEHHBIX (PU3NUECKUX SBJICHHUH B OKpYKarolieM Mupe (B TOM uucie pusndeckue
SBJICHUSI B NPUPOJAE: NPUIUBBI U OTJIUBBI, JBMKEHHUE TUIaHET COJHEYHOM CUCTEMBI, PEAKTUBHOE IBUKECHHE
YKUBBIX OPTaHU3MOB, BOCIIPHATHE 3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHNE, CEHCMUYECKHE BOJIHBI, IlyHAMH, 3XO,
[[BE€Ta TeJ, ONTUYECKHUE SBJICHUS B MPHUPOJE, OMOIOTHYECKOE NeHCTBHE BUAMMOTO, YIbTPa(UOIETOBOTO M
PEHTT€HOBCKOTO U3JyYeHUI, €CTeCTBEHHBIM paJuoaKTHBHBIA (DOH, KOCMHYECKHE Jy4YHd, PaJUOAKTHUBHOE
U3JIy4EHUE TPUPOIHBIX MUHEPAJIOB, AEUCTBUE PaJIMOAKTUBHBIX N3Iy4YEHUI Ha OPraHU3M YeJI0OBEKA), IPU 3TOM



MEePEBOANTH MPAKTHUECKYIO 33/1auy B YU4EOHYIO, BBIJICISITh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PU3UUECKHIX
SIBIICHHI;

OIKCHIBAaTh M3YUYCHHBIE CBOMCTBA Tell U GU3NYECKUE SBIICHUS, UCIONB3YS (PU3NUECKHe BEIUUUHBI (CPEIHSS U
MT'HOBEHHAsi CKOPOCTb Tella MpPHU HEPAaBHOMEPHOM JBIDKEHHH, YCKOPEHHUE, MEepeMelIeHHEe, MyTh, YIIoBas
CKOpPOCTb, CHJIa TPEHUS, CUJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOHOTO MajIeHHs, BEC TeJla, UMITYJIbC
TeJa, UMITYJIbC CHJIbI, MEXaHHUYecKasi paboTa W MOUIHOCTb, MOTEHIMAJIbHAS YHEPrHs Tesa, MOAHATOTO Haj
MOBEPXHOCTHIO 3€MJIM, IOTEHIMAbHAS OJHEPrusl CXKAaTOW NPYKHUHbI, KUHETHYECKas OHHEpPrusi, IOJIHas
MeXaHU4ecKasi YHEeprus, MepuoJl W 4acToTa KoyieOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA,
CKOPOCTbH CBETA, [T0Ka3aTesb IPEIIOMIICHHUS CPEIbl), TP OMMCAHUU MPABUIHHO TPAKTOBATH (PU3UUECKHI CMBICT
UCTIOJIb3yEeMbIX BETMYUH, 0003HAYCHUS U €ANHUIIBI (PU3MUECKUX BETUYMH, HAXOAUTH (DOPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (QU3WYECKYI0 BEIMYMHY C JAPYTUMHU BEITUYMHAMHU, CTPOUTH TIpadUKH H3YUYEHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIIUYWH;

XapaKTepu30BaTh CBOWMCTBA Tell, (PU3MUECKUE SBICHUS M MPOIECCHI, UCIONIb3Ys 3aKOH COXPaHEHUS! YHEPIHH,
3aKOH BCEMHPHOTO TATOTCHHUS, MPUHIUI CYIIEPIO3ULIUN CHJI, IPUHIUII OTHOCUTEIBHOCTH [ anmuies, 3aKOHBI
HproTOHa, 3aKOH COXpaHEHHUs HMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEIOMIICHHUS CBETAa, 3aKOHBI COXpPaHEHUS
3apsiZIOBOTO M MaCCOBOTO YMCET TPH SICPHBIX PEAKILIUAX, IPU 3TOM JaBaTh CIIOBECHYIO ()OPMYIHUPOBKY 3aKOHA
1 3aIlMCBIBATh €0 MATEMaTHUYECKOE BBIPAKECHUE;

OOBSICHATh (U3NYECKHE TPOIECCHl W CBOWMCTBA TeNl, B TOM YHCJIE€ M B KOHTEKCTE CHUTYAIMi MPaKTHKO-
OPUEHTHUPOBAHHOTO XapakTepa: BBIABIATh MPUUMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3
JIOTHYECKUX IIIAaroB C OMOpOoi Ha 2—3 M3y4YeHHBIX CBOMCTBA (M3NYECKHUX SBICHHUN, (PU3MUECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEI;

pemarh pacy€THbIC 3a/1a4M (ONMHMPAIONIMECcs HAa CUCTEMY U3 2—3 ypaBHEHHUH), HCIIONIB3YsI 3aKOHBI U (POPMYIIBI,
CBsI3bIBatOIME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3aJauyM 3alUCBhIBATH KPATKOE YCIIOBUE,
BBISIBIISITH HENIOCTAIONIME WJIM W30BITOYHBIC JTAHHBIE, BHIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOAUMBIC IS
pelIeHus, MPOBOIUTh PACUETHI U OLIEHUBATH PEATUCTUYHOCTD MOTYYEHHOTO 3HaYCHHS (PU3NUECKON BEIIMYUHBL;
pacro3HaBath MpoOJIEeMbl, KOTOPBIE MOXHO PEIIUTH TPU TIOMOITH (PU3HYECKIX METO/I0B, HCIIOIB3YS OMMCAaHUE
UCCIIEIOBAHMS, BBIIEIATH MPOBEPSEMOE MPEINONI0KEHUE, OIICHUBATh MPAaBUIBHOCTH MOPSAKA MPOBEICHUS
WCCIIE/IOBAHMSI, I€TIaTh BEIBO/IbI, HHTEPIIPETUPOBATh PE3YIbTAThI HAOMIOACHNUN 1 OTIBITOB;

MIPOBOMTH OTBITHI 1O HAOTIOAEHUIO (PU3NYECKHX SBIECHUN W (U3NYECKUX CBOMCTB Tel (M3yueHUE BTOPOTO
3akoHa HpIOTOHA, 3aKOHA COXPAHEHUS YPHEPTUH, 3aBHCUMOCTh TIEpro/Ia KoJeOaHUH MPYKMHHOTO MasTHUKA OT
MAaccChl Tpy3a U KECTKOCTU MPYKUHBI M HE3aBUCUMOCTh OT aMILTUTYABI MaJbIX KoJeOaHUH, MpsSsMOIuHEHOe
pacrpocTpaHeHHE CBETa, pa3ioKeHHE OeJIoro CBETa B CIIEKTP, M3yYCHHE CBOWCTB M300paKEHUS B TUIOCKOM
3epKajie ¥ CBOMCTB M300pakeHUs MpeaMeTa B coOMparollei JInH3e, Ha0JIt0IeHHEe CIUIOIIHBIX U JTMHEHYaThIX
CIIEKTPOB H3JIYYCHHS): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa 000pyIoBaHWS,
OIHCHIBATH XOJ1 OTBITA U €T0 Pe3yabTaThl, (POPMYIUPOBATH BHIBOJIBI;

MPOBOJIUTH TP HEOOXOAWMOCTH CEPUI0 TIPSIMBIX W3MEPEHUH, Ompesernsis CpeqHee 3HaueHHe H3MepsieMOi
BEeIMYUHBI ((POKYCHOE pacCTOSIHME coOHparoleil JHH3bI), 0OOCHOBBIBATH BBIOOP CHOCO0Aa H3MEPEHUS
(n3MepuTeIpLHOTO TPHOOPA);

MPOBOANTH HCCIEAOBAHUE 3aBUCHUMOCTEH (DU3MUECKUX BETUYMH C HCIOJB30BAHHEM TMPSIMBIX H3MEPEHUN
(3aBHCHMOCTh TIyTH OT BPEMEHHU TPU PABHOYCKOPEHHOM JBIDKEHHHM 0e3 HadallbHOW CKOPOCTH, TepHoja
Kose0aHuit MaTEMaTHYeCKOT0 MassTHUKA OT JUTMHBI HUTH, 3aBUCIMOCTH yTiia OTPAKEHUS CBETa OT yriia MaJieHus
W yIJIa MPeOMJICHHS OT YyTJIa MaJCHHUs): TUIAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSTETHHO COOMPATh YCTaHOBKY,
(bUKCUPOBATh PE3yIbTATHI TOTYYEHHOW 3aBUCUMOCTH (PU3NYECKHUX BETUYHH B BUE TAOIUI] U TpadUKOB, IeaTh
BBIBOJIBI TI0 PE3yJIbTaTaM UCCIIETOBAHHS,

MPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKHX BEIMYUH (CPEHssI CKOPOCTh M YCKOpEHHE Tela IpHu
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOTHOTO TIaIEHUS, )KECTKOCTD MPYKUHBI, KOOPPHUIIMEHT TPEHHS
CKOJIb)KEHUSI, MeXaHWdeckas padoTa M MOIIHOCTh, YacTOTa W TEPHUOJ KoJNeOaHWW MaTeMaTHYeCKOTO |
NPY)XKHHHOTO MAasTHUKOB, OINTHYECKas CHJIa COOMpArOIIei JMH3BL, PAIHOAKTUBHBIA (OH): IIAHUPOBATH
U3MepeHus, coOupaTh IKCIEPUMEHTATbHYIO YCTAHOBKY W BBIMIOJIHATH M3MEPEHUS, CIEAys MPEeIOKEHHON
WHCTPYKIINHU, BBIYUCIISTH 3HAYCHNE BETMYUHBI M aHAIM3UPOBATH TTOTYYEHHBIE PE3YIBTATHI C YI4ETOM 3a/IaHHON
MOTPELIHOCTH U3MEPEHUi;

co0III0AaTh MpaBuia TEXHUKHM 0€30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;



pas3nuyaTh OCHOBHbIE IPU3HAKY U3YUEHHBIX (PU3NYECKUX MOJEJIEH: MaTepualibHas TOUKa, a0COIIOTHO TBEPIOE
TEJO, TOYCUHBIH HCTOYHUK CBETA, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAs MOJEINb
aTOMHOT 0 s71pa;

XapaKTepu30BaTh MPUHIMIBI JEHCTBUA U3YYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOH HA HMX
onucaHus (B TOM YHCIIE: CHUAOMETP, AATYMKH IOJ0XKEHUS, PACCTOSAHUS U YCKOPEHMsI, paKeTa, 3X0JI0T, OUKH,
NepUcKoM, (GoToanmnapaT, ONTHUYECKUE CBETOBOJIBI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuiibcoHa), MCTONb3ys
3HaHUS O CBOMCTBAaX (PU3UUECKUX SABJICHUN U HEOOXOAUMBbIE (PU3MUECKHE 3aKOHOMEPHOCTH;

UCIOJb30BAaTh CXEMbl M CXEMAaTHYHBIE PHUCYHKHM H3YUYEHHBIX TEXHUYECKHX YCTPOMCTB, W3MEPHUTEIbHBIX
IpUOOPOB U TEXHOJIOTUYECKUX IIPOLIECCOB IPU PEIICHUH YU€OHO-TIPAaKTHYECKUX 3a1a4, ONTHYECKUE CXEMBI JUIs
MOCTPOCHHSI N300paKEHUH B TUIOCKOM 3€pKaJie M cOOMparomeii TuH3e;

IPUBOANUTH IPUMEPHI (HAXOAUTh MH(POPMALUIO O MpUMEpax) MPAaKTUYECKOTrO0 HCIOJIb30BaHUS (PU3MUECKUX
3HaHUI B TIOBCEAHEBHOM XKHU3HM i oOecrieueHus: O€30MacHOCTH MpH OOpameHuH ¢ MpudopamMu U
TEXHUYECKMMHU YCTPOMCTBAMHU, COXpPAHEHUs 3[0POBbsS U COOJIIOJIEHHS HOPM 3KOJOI'MUYECKOI'O IOBEJECHUS B
OKpY>Kalollel cpelie;

OCYLLIECTBIIATh MOUCK MHPOPMALMU (PU3UUECKOro coaepkaHus B MIHTepHETe, caMOCTOATENIBHO (OpMYIUpys
MOMCKOBBIN 3alpOC, HAXOMUTh NMYTH ONPEAETCHHS IOCTOBEPHOCTH TOITYYEHHOW MH(OpPMAIUU HA OCHOBE
MMEIOIIUXCS 3HAHUH U JTOTOJIHUTENIbHBIX UCTOYHUKOB;

WCTOJB30BAaTh IPHU BBINIOJHEHUH Y4YEOHBIX 3aJaHUl HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy (usmueckoro
COoJIep’KaHusl, CIPaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BianeTh NpUEMaMH KOHCIEKTHPOBAHUS
TeKcTa, IpeodpazoBaHusl UHPOPMALIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE IHMCbMEHHbBIE M YCTHbIE COOOILIEHHMS Ha OCHOBE HH(POPMALUU M3 HECKOJIBKHX
WUCTOYHUKOB  (PU3UYECKOTO  COJCpKaHWs, IyOJMYHO TPEACTABIATH PE3yNbTaThl IMPOCKTHOW WK
HCCIIEI0BATEIbCKON JIESTEIbHOCTH, MPU 3TOM TPaMOTHO HCIOJIb30BATh M3YYEHHBIH NOHATHIHBIN ammapar
M3ydaeMoro paszaena (U3MKA W CONPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAIMed ¢ Y4€TOM OCOOCHHOCTEH
ayJAMTOPUHU CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC

Ne HaumeHoBaHMe pa3/ieioB ¥ TEM MPOrPaMMbl KosudgecTBo yacoB DJeKTp

m/m Bcero| KonTpombHbIe [TpakTuyeckue

paboTsI paboThI

Pa3nes 1. ®u3nka u e€ posib B NO3HAHUHM OKPY/KAIOIIEr0 MHPa
1.1 |®uzuka - Hayka o IpuUpoe 2 https://n
1.2 |®usnueckue BeIUYNHBI 2 1 https://n
1.3 |EcTtecTBeHHOHAYYHBIN METO]I TO3HAHUS 2 1 https://n
Hroro no pazneny 6
Pa3nen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHMHU BellleCTBa
2.1 |CrpoeHue BemiecTBa 1 https://n
2.2 |JIBmKeHME U B3aMMOJCHCTBHE YaCTHII BENECTBA 2 1 https://n
2.3 | ArperaTHbIe COCTOSIHUS BEIIECTBA 2 https://n
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auUMo/ielicTBUE TeJl
3.1 |MexaHuuyeckoe IBUKEHUE 3 https://n
3.2 |Wueprus, Macca, TNIOTHOCTD 4 1 https://n
3.3 |Cuma. Bugsl cun 14 1 2 https://n
Wroro no pazneny 21

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW

Ne HaumeHoBaHMe pa3/ieioB ¥ TEM MPOrPaMMbI KonnuectBo yacos DJeKTp
n/m Bcero| KoHTponbHBIE [IpakTHyecKue
paboThI paboThI
4.1 |JlaBnenwue. [lepenaya naBneHus: TBEPIBIMU TEIAMH, 3 https://n
KHUJIKOCTSIMH U Ta3aMH
4.2 |JlaBaeHue XHIAKOCTH 5 https://n
4.3 |AtmocdepHoe gaBieHue 6 https://n
4.4 |]leficTBHE )KMJIKOCTH ¥ ra3a Ha MOrpy>KEHHOE B HUX 7 2 3 https://n
TEJIO
Hroro no pazgeny 21
Pa3zgea S. Pabora u MOIIHOCTH. JHEPrust
5.1 |PaboTa 1 MOIIHOCTH 3 1 https://n
5.2 |TIpocThic MEXaHU3MBI 5 1 https://n
5.3 |MexaHudeckas SHEPrus 4 1 1 https://n
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 12
8 KJIACC
Ne HanmeHoBaHMe pa3/ielioB U TEM MPOrPaMMBbI KonmdectBo yacoB DiexTp
n/n Bcero| KonTposbHbIe IMpakTrveckue
paboThI paboThI
Pa3nen 1. TenuioBble siB1eHUS
1.1 |CrpoeHue 1 CBOMCTBA BEIIECTBA 7 https://ir
1.2 |TemnnoBble MpoLIECCHI 21 1 5 https://ir
Hroro no paszneny 28
Pa3nes 2. JiekTpu4yecKue H MATHUTHBIC SIBJICHUS
2.1 |DnexTpudeckue 3apsibl. 3apspKEHHBIE TETa U UX 7 1 https://i
B3aUMO/ICHCTBHE
2.2 |IlocTOSIHHBIN NEKTPUUECKUI TOK 20 2 7 https://ir
2.3 |MarsuTHbIC SBICHUS 6 1 1.5 https://ir
2.4 |DnekTpoMarHuTHas WHIYKIIHS 4 https://ir
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5
9 KJIACC
Ne HaumeHoBaHMe pa3/ieioB ¥ TEM MPOrPaMMBbI KonnuectBo yacoB DIeKTPC
n/m Bcero| KonTtpossHble IMpakTrveckue
paboTsI paboThI
Paszngen 1. Mexannueckue siBJeHUSA
1.1 |Mexaaudeckoe IBUKEHHUE U CIIOCOOBI €0 10 1 https://m.
OTTHCAHHS
1.2 |BsaumoneiicTBue Tl 20 1 3 https://m.
1.3 |3aKoHBI COXpaHEHUS 10 3 https://m.



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT
https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15
https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B

Ne HaumeHnoBanwue pa3qenoB U TeéM MPOrpaMMbI KommaecTBo yacos DIeKTpC
n/m Bcero| KoHTponbHBIE [IpakTHyeckue
paboThI paboTbI
Hroro mo pazneny 40
Pa3nen 2. Mexanuveckne KoJ1e0aHUS U BOJTHBI
2.1 |MexaHuueckue KoueOaHus 7 3 https://m.
2.2 |MexaHn4eckue BOJTHBI. 3BYK 8 1 3 https://m.
Hroro no pazneny 15
Pa3zgea 3. DjieKTPOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
3.1 |DnekTpoMarHUTHOE MOJIE U AJIEKTPOMArHUTHBIE 6 2 https://m.
BOJIHBI
Hroro mo pazneny 6
Pa3nes 4. CBeToBbIe SIBJICHUS
4.1 |3aKkoHBI paCIpPOCTPAHEHUS CBETA 6 2 https://m.
4.2 |JIvH3BI ¥ ONITUYECKHE TPUOOPHI 6 3 https://m.
4.3 |Pa3znoxeHue OSJIOro CBeTa B CIIEKTP 3 2 https://m.
Hroro no pazneny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
5.1 |HcmyckaHue ¥ MOTJIONICHUE CBETa aTOMOM 4 1 https://m.
5.2 |CtpoeHre aTOMHOIO sijpa 6 1 https://m.
5.3 [SnepHble peakiuu 7 1 1 https://m.
Hroro no pazneny 17
Pa3nes 6. [loBTopute1bH0-00001a101IM I MOYJIb
6.1 |I[loBTOpeHme n 0000IMEHNE COACPKAHMS Kypca 9 2 https://m.
¢u3uku 3a 7-9 kiace
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27 ‘
MMOYPOYHOE INJNTAHUPOBAHHUE
7 KJIACC
Ne Tema ypoxka KomnuecTBo vacos [Hara
n/m Beero| Konrponbusie | Ipaktuueckue | M3YICHIA
paboThI paboThl
1 |®wusuka — Hayka o mpupojie. SIBIeHus MPUPOIbL. 1 I
DuU3NYECKUE SBJICHUS
2 |MexaHnueckue, TeIUIOBBIC, DIEKTPUYECKHUe, MarHUTHEIE, | 1 I
CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 |Dwusnyeckue BEIUYUHBI U UX U3MEpPEHHE 1 I
4 | Ypoxk-uccnenosanue "M3mepenne temmnepaTypsl Npu 1 1 I
TTOMOIITH JKUJIKOCTHOTO TEPMOMETPA U IaTUHKA
TeMreparyps!"
5 |Kak ¢u3uka u gpyrue ecTeCTBEHHbIE HAYKH U3y4aroT 1 I
npupoay. EcTecTBeHHOHayUHBIN METO/I TO3HAHUSI.
Onucanne PU3NYECKUX SBICHUN C TIOMOIIBIO MOJIETIeH



https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE
https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2

TPEHUS CKOJILKCHUS OT CUJIBI IABJICHUS U XapaKTepa
CONPUKACAIOIINXCS TIOBEPXHOCTEH»

Ne Tema ypoka KonuuecTBo uacoB Jara
n/m Beero| Konurponbusle | Ipaktuueckue | H3YICHAA
paboThI paboTbI

6 |Ypok-uccienosanue "IIpoBepka rHIIOTE3bI: 1aTHHOCTh 1 1 s
MoJIETA IIApPHKa, MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIIe, YeM OOJIbIIIe BEICOTA ITyCcKa"

7 |Crpoenue BemectBa. ONBITHI, 10KA3bIBAIOIINE 1 s
JUCKPETHOE CTPOCHHE BELIECTBA

8 |/lBw>KeHHUE YacTHIl BEIISCTBa 1 s

9 | Ypok-uccnenopanue «OnbITh IO HAOIIOAEHUIO 1 1 I
TEIJIOBOTO PACHIMPEHUS Ta30B»

10 | ArperatHbie COCTOSIHUS BEIIECTBA 1 I

11 |B3auMocBs3b MEXy CBONCTBAMH BEIIECTB B Pa3HBIX I
arperaTHbIX COCTOSTHUSX U UX aTOMHOMOJICKYIISIPHBIM
ctpoeHreM. OcoOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIbI

12 |MexaHunueckoe aBmKeHue. PaBHoMepHOE 1 1 s
HEPaBHOMEPHOE JBW)KCHHE

13 |Cxopoctb. Enunnib ckopoctu 1 I

14 |Pacuer nmyTH U BpEMEHM JBUKEHUS 1 I

15 |Huepuus. 3axoH nnepuuu. BanumoseiicTBue ten kak 1 I
MPUYMHA U3MEHEHUS! CKOPOCTH JIBUKEHUS TET

16 |IImorHOCTH BemectBa. Pacyer Maccel 1 00beMa Tena o 1 s
€ro TUIOTHOCTH

17 |JIaGopatopHas pabota «OnpeaeneHue mIOTHOCTH 1 1 I
TBEPAOTO TEJIa»

18 |Pemenue 3amay o reme "[limorHOCTH BemecTna"” I

19 |Cuna xak XxapakTepuCTHKa B3auMoaericTBus Tei. Cuia 1 s
ynpyroctu. 3akoH ['yka

20 |JlaboparopHas paboTa «3ydeHne 3aBUCUMOCTH 1 1 I
pacTspkeHus (aedopmarin) NpyKUHbI OT MPHIIOKEHHON
CHITBI»

21 |SIBnenue taroreHus. Cuiia TSHKECTH 1 I

22 |CBsi3b MEXIY CHIION TSXKECTH M Maccoil Tena. Bec Tena. 1 I
Pemenue 3anay no teme "Cuna tsxect"

23 |Cwua TSDKECTH Ha IpYTHX IUiaHeTax. Ousmueckue 1 I
XapaKTePUCTHKU TIAHET

24 |Usmepenwue cui. J[uanamomerp I

25 |Bec tena. HeBecomocTh I

26 |CrnoxeHue IBYX CHJI, HAITPAaBICHHBIX 1O OJHOW mpsimoid. | 1 I
PaBHOelicTBYIOIIAsA CHIT

27 |Pemenwue 3amay no teme "PaBHoaelicTBytOIIas cu' 1 s

28 |TpeHue CKONbKEHUS U TpeHUe nmokos. Tpenue B mpupoae| 1 I
Y TCXHUKE

29 |JlaboparopHas padoTa «/3ydeHrne 3aBHCHMOCTH CHJTBI 1 1 I



https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA

Ne Tema ypoxka KoanuectBo yacos [Hara
n/m Beero| Konurponbusle | Ipaktuueckue | H3YICHAA
paboThI paboTbI

30 |Pemenue 3a1a4 Ha ONpeIeICHHE PABHOICHCTBYOIICH 1 s
CHJIBI

31 |Pemenue 3amay no teMam: «Bec tenay, «I'padudeckoe 1 I
n3o0paxenue cuny, «Cuibly, «PaBHOACHCTBYIOMIAS
CHID»

32 |KonTtposbHas pabota 1o Temam: «MexaHn4ecKoe 1 1 I
JIBIDKEHHEY, «Macca, INIOTHOCTLY, «Bec Tema,
«['papuueckoe nzobpakenue cun», «Cuiab»

33 | laBnenue. CriocoObl YMEHBIIICHUS U YBETUYCHUS 1 I
JaBIICHUS

34 | laBneHwue rasa. 3aBUCMMOCTD JIaBJICHUS raza oT o0béma, | 1 I
TEeMIIEPATypPhI

35 |[lepenaua naBieHus: TBEPABIMH TEIAMH, KUAKOCTIMH U 1 I
razamu. 3akoH [lackans

36 |/laBieHue B )KUAKOCTHU U Ta3e, BEI3BAHHOE JICHCTBUEM 1 I
CHJIBI TSDKECTH

37 |Pemenue 3amay o teMe «JlaBieHUE B )KHIKOCTH H rase. 1 I
3akoH Ilackans»

38 |Coobmaromuecs: cocy bl 1 s

39 |I'mppaBaudecKkuii mpecc 1 I

40 |Manometpsl. [TopiiHeBoO# KUIKOCTHBIN HACOC 1 I

41 | Atmocdepa 3emnu. [TpuunHs! cyniecTBOBaHUS 1 I
BO3JIYIITHOM 000J104KH 3emMiid. 3aBUCUMOCTh
aTMoc(epHOro JaBIeHUS OT BHICOTHI HaJl ypOBHEM MOPS

42 |Bec Bo3ayxa. ATMOC(epHOE TaBICHHE 1 I

43 |H3mepenne atmochepHoro nasieHus. OmbIT 1 s
Toppuuennu

44 |3aBHUCHMOCTb aTMOC(EPHOTO AaBIEHHS OT BHICOTHI HaJl 1 I
YpOBHEM MOpSs

45 |bapometp-anepous. ATMocepHoe TaBIeHUE HA 1 I
pa3IMYHBIX BBICOTaX

46 |Pemenue 3aga4 o TeMe "ATMocdepHoe napneHue" 1 s

47 | [lelicTBUE )KUAKOCTH U r'a3a Ha MOTPYKEHHOE B HUX 1 I
Teno. ApXxuMeoBa CHiIa

48 |JlaGopatopHas pabota «OnpeneneHre BbITAIKUBAIOLIEH 1 1 I
CHWJIBI, ICMCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B
KHUIKOCTH)»

49 |JlaGopatopHas pabota no treme «lccnenoBanue 1 1 I
3aBHCHMOCTH Beca Teja B BOJE OT 00bEMa MOTrpy>KEHHOM
B KHUJIKOCTh YacTH TN

50 |IlmaBanue Ten 1 I



https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y

Ne Tema ypoka KonuuecTBo uacoB Jara
n/n Beero| Konrpombusie | Ilpaktuueckue | M3YICHAA
paboThI paboTbI

51 |JlaboparopHas pabota "KoHCTpynpoBaHHe apeoMeTpa 1 1 s
WM KOHCTPYUPOBAHUE JIOJKHU U OIpesieieHue e
Ipy30M0bEMHOCTH"

52 |Pemenue 3amad no temam: «IlnaBanue cyzos. 1 I
BoznyxonnaBanuey, «JlaBieHue TBEpIbIX Tell,
YKUJIKOCTEN U Ta30B»

53 |Mexannueckas paboTa 1 s

54 |MoiHocTh. EnunHuiisl MOIHOCTH I

55 | VYpok-uccnenoanue "Pacuér MomHOCTH, pa3BUBAEMOi 1 s
MpY MOABEME IO JEeCTHHUIIE"

56 |IIpocteiec Mmexanu3Mebl. Peraar. PaBHoBecHe cuit Ha 1 s
pblyare

57 |KonTposbHas pabota 1o Teme «JlaBieHue TBepabIX Te, 1 1 I
KHUJIKOCTEH U ra3oBy» / Beepoccuiickas mpoBepovHast
pabora

58 |PesepsHblit ypok. Paborta ¢ TekcTamu 1o teme 1 1 I
«JlaBrenue TBEPABIX TN, KHUIKOCTEH U ra3oBy /
Bcepoccuiickas mpoBepouHas paboTa

59 |Psryaru B TexHuke, ObITY U nipupoe. JlabopaTopHas 1 0.5 I
pabota «/ccienoBanue yCIOBHI paBHOBECHS phIyaray

60 |Pemenue 3amad o Teme «Y CIOBUS pAaBHOBECHUS pbIUara I

61 |KoaddunmeHT monae3noro qeHCTBUS MEXaHU3MA. 1 0.5 I
JlaGopatopHnas pabora «3mepenue K1/ HakioHHOM
TUTOCKOCTI

62 |Pemenue 3agau mo teme "Padora, momuocts, KIT/" 1 s

63 |Mexanuueckas sHeprus. Kunetnueckas u 1 I
MOTEHIHATbHAS SHEPTHS

64 |3akoH coXpaHEHUS MEXaHHYECKOW YHEPTUHU 1 I

65 |YpOK-3KCIIEpUMEHT 110 TeMe "DKCIePUMEHTAITLHOES 1 s
oIpeJieJIeHUe U3MEHEHUS] KHHETUYECKO 1
MOTEHIMAILHON SHEPTHH MTPH CKaTHIBAHUH TEJIa IO
HAaKJIOHHOM TIOCKOCTH"

66 |KontponbHas pabora o reme «PaboTa u MOIIHOCTb. 1 1 I
OHeprus»

67 |PesepBHbIif ypok. PaboTa ¢ TekcTamu 1o Teme 1 I
"MexaHnunueckoe ABuxeHue"

68 |PesepsHblii ypok. Pabota ¢ Tekctamu no Teme "Pabora. 1 I
MomnocTts. OHeprus"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 12

8 KJIACC


https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

Ne Tema ypoka KonuuecTBo uacoB [ara
n/m Bcero| Kontponshsle | ITpaktuueckue | A3YICHUA
paboThI paboThI
1 |OcHoOBHBIE 10JIOKEHUSI MOJIEKYIISIPHO-KUHETUYECKON 1
TEOPHUH U MX OIBITHBIE IOATBEPIKACHUS
2 |Macca u pa3Mep aTOMOB M MOJIEKYJI 1
3 |Mopaenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSIHUN
BEIIECTBA
4 | OOBsicHEeHHE CBOMCTB TBEPIOTO, )KUIKOTO U 1
ra3000pa3HOro COCTOSIHUI BelllecTBa HA OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
5 |Kpucrammueckue u amopQHbIe Tela
6 |CmaunBaHue U KanWUIApHOCTb. [loBepXHOCTHOE
HaTSDKEHHE
7 | TennoBoe pacuIMpeHue U CKaTUe
8 |Temnepatypa. CBs3b TeMIepaTyphbl CO CKOPOCTHIO
TEIUIOBOIO ABMKEHHSI YaCTHUI]
9 |Buyrpensss sneprust. CriocoObl U3MEHEHUS! BHYTpPEHHEH 1
SHEpPruu
10 |Bungs! Temonepenaun
11 | Ypoxk-koudepenuus "[IpakTruyeckoe UCIOIb30BaHIE 1
TEIUIOBBIX CBOMCTB BEIIECTB U MAaTEPUAIIOB B LIEJSIX
sHeprocoepexeHus"
12 |KonuyecTBo TEIIIOTHI. Y A€IbHAS TEIIOEMKOCTb
13 |YpaBHeHnue TemioBoro 6ananca. TemiooOMeH U TEIIoBoe
paBHOBECHE
14 |JlaGopatopHas pabota "VccienmoBanue sBICHUS 1 1
TEII000MEHa MPU CMEUIMBAHUHU XOJIOHON U ropsiueit
BOABI"
15 |Pacuer KOIM4YECTBA TEIIOTHI, HEOOXOAUMOTO IJIsT 1
HarpeBaHus Tejla U BbIIEISIEMOro UM NP OXJIAKICHUN
16 |JIaGoparopHas pabota "OnpezneneHue yaeabHON 1 1
TEIJIOEMKOCTH BelecTsa"
17 |DOneprus Tonnusa. Y aenbHas TEIUIOTa CTOPAHUS
18 |[InaBneHue M OTBEpJCBaHNE KPUCTATHUECKUX Tell.
VY nenpHas TEMI0Ta MIIABICHUS
19 |JIaGoparopnas padota "OmpenencHue yaeabHOW TEeIIOTHI 1 1
IUIaBJIEHU JIpaa"
20 |ITapooOpa3oBanue u KoHeHcauus. Mcnapenue 1
21 |Kunenue. ¥YaenbHas TemoTa napoodpa3zoBaHus U
KOHJICHCAIINU. 3aBUCHMOCTh TEMIIEPATyphl KHIIEHHUS OT
aTMOC(EepHOTo JAaBICHUS
22 |Bnaxnoctb Bo3ayxa. JlJaboparopHas pabora 1 1
"OnpeneneHre OTHOCUTEIHHOM BIAKHOCTH BO3TyXa"
23 |PenreHue 3ama4 Ha ONpeJICTICHUE BIIAYKHOCTH BO3AyXa 1



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL

1/

Tema ypoxka

KoanuectBo yacos

Bcero

KonTtposbhbie
paboThI

[IpakTnueckue
paboThI

JlaTa
W3yYCHUS

24

[Tpununs! paboTH! TEMJIOBBIX ABHUrateseif. [laposas
TypOuHa. /[Buraresib BHyTpEeHHEr 0 CropaHus

25

KIIJI TermoBoro aurareis. TemnaoBble ABUTATEIN U
3alIUTa OKPYKaroLIE Cpeibl

26

3aKOH COXpaHEHMsI U IIPEBPALLECHHS SHEPTUU B TEIUIOBBIX
rporeccax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe 1mo Teme "TemnoBbie
aBJIeHUs. 1I3MeHeHune arperaTHbIX COCTOSIHUN BenjecTa"

28

KonTponbHas pabota o Teme "TemmoBsie sBICHUSI.
M3MeHeHue arperaTHbIX COCTOSIHUM BelecTna'

29

Onexrpuzanys Ten. J[Ba poaa 3JIeKTpUUECKUX 3apsI0B

30

VYpok-uccienoBanue "IaeKTpU3aIMs TSN UHIYKIUCH U
MPU CONTPUKOCHOBEHUM"

31

BzaumopeiictBue 3apPAKCHHBIX TCIIL. 3aKoH Ky.]'IOHa

32

Onexrpuueckoe nojie. HanpspkeHHOCTb 2IEKTPUYECKOTO
nosist. [IpuHIMI cynepno3uuumy NEKTPUIECKUX MOJIEH

33

Hocurenu snextpuueckux 3apsaoB. DJIeMEeHTapHbIN
3apsag. CTpoeHue aroma

34

HpOBO,I[HI/IKI/I W JUDJICKTPUKHU. 3aKoH COXpaHCHHA
QJICKTPHUYCCKOTI'O 3apsAaaa

35

Perienue 3a1a4 Ha MPUMEHEHUE CBOMCTB JICKTPUUCCKUX
3apsiI0B

36

DNEeKTPUYECKUI TOK, YCIIOBUSI €TO CYIIECTBOBAHUS.
W cTouHNKH 37€KTPUYECKOro TOKa

37

JlericTBUS DIIEKTPUYECKOTO TOKA

38

VYpok-nuccnenosanue "JlelicTBHE NEKTPUYECKOTO OIS HA
MIPOBOJHUKY U TUAJIEKTPUKH"

39

BHGKTPI/I‘IGCKI/Iﬁ TOK B METalJiaX, XXUJKOCTAX U ra3ax

40

DneKkTpruyecKas 1enb U €€ COCTaBHbIE YacTH

41

Cuna Toxka. Jlabopatopnas padora "M3mepenue u
peryjaupoBaHue CHIIbI TOKa"

0.5

42

DOnexTpuueckoe HanpspkeHue. Bonbtmerp. JlaboparopHas
pabota "M3MepeHue u peryaupoBaHuie HanpsiKeHus"

0.5

43

ComnpoTuBJICHHE IPOBOJIHUKA. Y IEIIBHOE COTIPOTUBIICHUE
BEIECTBA

44

Jlaboparopnast paboTta "3aBUCHMOCTH JIEKTPUIECKOTO
COIIPOTHBIIEHUS IPOBOJIHUKA OT €T0 JUIMHBI, IIJIOLAAN
ITONIEPEYHOI0 CEYEHUs U MaTepuana"

45

3aBHCUMOCTb CHJIBI TOKA OT HanpsbKeHus. 3akoH Oma 11t
y4acTKa Lenu

46

JlaGopatopHnas padota "HccnenoBanue 3aBUCUMOCTH CUITBI
TOKa, UIYILEro Yepe3 pe3nucTop, OT CONPOTUBICHUS
pe3nucTopa 1 HalpspKeHUs Ha pe3ucrope”



https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM

Ne Tema ypoxka KoanuectBo yacos [Hara
n/m Bcero| Kontponshsle | ITpaktuueckue | A3YICHUA
paboThI paboThI
47 |IlocnenoBaTesbHOE U MApaJUICIbHOE COSTUHEHUS 1
MIPOBOJHUKOB
48 |Jlaboparopnas padota "[IpoBepka mpaBuia CIOKEHUS 1 1
HaNpsHKCHUH TPU MOCIIEA0BATEILHOM COSAMHEHUH BYX
pe3uctopon"
49 |JIaGoparopnas padota "[IpoBepka npaBuiia s CHiIbl Toka| 1 1
MIPU NapaJJICIbHOM COSIUHEHUU PE3UCTOPOB"
50 |Pemenue 3amau Ha mpuMeHeHue 3akoHa Oma Jiist 1
Pa3IMYHOTO COEMHEHHSI IPOBOTHUKOB
51 |PaboTa u MOIIHOCTH ANEKTPUIECKOTO TOKA. 3aKOH 1
Jxoynsa-Jlenna
52 |JlabopatopHas pabdota "OnpeneneHue padoThl U 1 1
MOIIHOCTHU 3JIEKTPUUYECKOTO TOKa"
53 |DnekTpudeckue ey U MOTPEeOUTENN IEKTPUICCKON 1
sHepruu B ObITy. KopoTkoe 3aMbikaHue
54 |[locTossHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
55 | VYpok-uccnenosanue "M3yueHnue nouaeil moCTOSHHBIX 1 1
MarHuToB"
56 |MarautHoe noje. MarHuTHOE 1oJie 3eMII U €T0 1
3HauYEHUE [ )KU3HU Ha 3eMIie
57 |TloaroroBka K KOHTPOJBHOH paboTe 1o Teme 1
"DrekTpuueckue 3apsabl. 3apsHKEHHbBIE Tela U UX
B3auMoeicTBUs. [10CTOAHHBIN 2EKTPUUECKUIN TOK"
58 |KoHnTponbHas paboTa 1o teme "DNeKTpHUECKUe 3apsbl. 1 1
3apspKeHHBIC Tela U UX B3auMoiecTBus. [locTosTHHBIIM
anekTpuueckuii Tok" / Becepoccuiickas nmpoepouHas
paborta
59 |PesepBHblii ypok. PaboTa ¢ TekcTamu no Teme 1 1
"IlocTosiHHbIN nekTpuyeckuit Tok" / Beepoccuiickas
poBepoyHas paboTa
60 |OmeiT Opcreaa. MarHUTHOE MOJIE AIEKTPUIECKOTO TOKA 1
MarHuTHOE 110JIe KaTYIIKH C TOKOM
61 |IIpumeneHue HIeKTpOMarHuToB B TexHuKe. Jlaboparopras| 1 0.5
pabota "M3ydyeHne neiicTBUS MAarHUTHOTO TOJIST HA
ITPOBOJIHUK C TOKOM"
62 |DnekTpoaBUTATENb IIOCTOSHHOTO TOKa. Mcnons30Banue 1
ANEKTPOABUTATENCH B TEXHUUECKUX YCTPOUCTBAX U Ha
Ttpancmnopre. JlabopaTopuas paborta "KoHcTpynpoBanue u
u3ydeHue paboThl NeKTpoiBUraTens"
63 |OmnbiTel @apanes. 3aKOH AIEKTPOMATHUTHOM WHIYKITHH. 1
[IpaBumo Jlenna
64 |Dnexrporeneparop. CriocoObI MOTYICHHS dIeKTpudecko | 1

OHCPTHUHU. BHCKTpOCTaHL{I/II/I Ha BO300OHOBIISIEMBIX
HCTOYHHUKAX SHCPTHUU



https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A

Ne Tema ypoka KonuuecTBo uacoB [ara
n/m Bcero| Kontponshsle | ITpaktuueckue | A3YICHUA
paboThI paboThI
65 |IloaroroBka K KOHTPOJIbHOM paboTe MO TeMe 1
"DNeKTpUYEeCKNEe U MarHUTHHIC SIBJICHUSA"
66 |KontposbHas paboTa no teme "IIeKTpUIECKre U 1 1
MarHuTHBIC sIBJICHUS"
67 |PesepBHbIii ypok. PaboTa ¢ Tekctamu mo Teme "TernoBeie 1
SIBJICHUS "
68 |PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo Teme 1
"MarHuTHbI€ sIBJICHUS"
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
9 KJIACC
Ne Tema ypoka KommuecTtBo yacos Hara
n/n Beero| Konrponbnsie | Ipaktuaeckue | M3YICHHA
paboThI paboThI
1 |Mexanuueckoe nBrxeHHe. MarepuanbHasi TOUKa |
2 |Cucrema orcueta. OTHOCUTEIBHOCTh MEXaHUYECKOTO |
JIBUKCHHUS
3 |PaBHOMepHOE MPSAMOJIMHEHHOE TBUKECHHE |
4 |HepaBHOMepHOE npsMoiinHeiiHoe nBuxeHne. Cpeasss u |
MTHOBEHHAsl CKOPOCTh
5 |[IpamonuHeliHOe paBHOYCKOPEHHOE JIBHIKECHHE. 1 |
Yckopenue
6 |CkopocTh MPSMOJIMHEHHOTO PABHOYCKOPEHHOTO 1 |
neuxenus. ['paduk ckopoctu
7 |JlaGopatopHas pabota "OnpezneneHne yCKOpEeHUs Tea 1 1 |
NpY PaBHOYCKOPEHHOM JIBIYKEHHH IO HAKJIOHHOH
IJIOCKOCTH"
8 |CBoboanoe magenue ten. OneiTel [anunes |
9 |PaBHOMepHOe BHXKeHHE IO OKpykHOCTH. [lepron u 1 |
yacTtoTa oOpauieHus. JIuneitHas u yriosas CKOpOCTH
10 |IleHTpOCTpEeMHTEITHLHOE YCKOPEHUE 1 |
11 |Ilepssiii 3axoH HeroToHa. BexTop cuiibl 1 |
12 |Bropoii 3akoH Hetotona. PaBHOzCliCTBYOMAs criia 1 |
13 |Tperwii 3akoH Hptorona. Cyneprno3unus cui 1 |
14 |Pemienue 3aa4 Ha MpuMeHEHHE 3aKOHOB HproTOHA 1 |
15 |Cuna ynpyroctu. 3akoH ['yka 1 |
16 |Pemenue 3amau no teme «Cuiia ynpyroctu» 1 |
17 |JIaboparopHas pabota «OmnpeneneHne sKeCTKOCTH 1 1 |
NPYKAHBDY
18 |Cwna TpeHus 1 |
19 |Pemenue 3am1a4 o Teme «CHita TpEHUSD» |
20 |JIaGopatopHas pabota "Onpenenenue ko3dduimenra 1 |
TPEHHUS CKOJIbKEeHHS"



https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX
https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8

Ne Tema ypoka KoanuectBo yacos [Hara
n/m Bcero| Konrponbnsie | Ipaktuueckue | M3YICHHA
paboThI paboThI

21 |Pemenue 3amay mo reMe "3axonsl Herorona. Cuna 1 |
ynpyroctu. Cuna tpeHus"

22 |Cwia TSDKECTH Y 3aKOH BCEMHUPHOTO TATOTEHUS. 1 |
Yckopenue cBOOOIHOTO TMaJIeHUs

23 | Ypok-koH(pepeHuus "/IBuxeHue Tex BOKpyT 1 1 |
rpaBuTaloHHOrO 1eHTpa (ConHevHast cucTema).
lanmaktuku"

24 | Pemenue 3amay mmo reMe "Cuia TSHDKECTH M 3aKOH 1 |
BCEMUPHOTO TATOTECHUS "

25 |IlepBas kocMHueckasi CKOpocTh. HeBecomocTh u 1 |
neperpy3Ku

26 |PaBHOBecue maTepHallbHOW TOUYKH. AOcomtoTHO TBEpHoe | 1 |
Teno. PaBHoBecue TBEPAOro Teia ¢ 3aKpEIIEHHON OChIO
BpaieHus. MoMeHT cuiibl. LleHTp TsxecTu

27 |PaBHOBecue MaTepHallbHOW TOUYKH. AOcomtoTHO TBEpHoe | 1 |
Teno. PaBHoBecue TBEPAOro Teia ¢ 3aKpeINIEHHON OChIO
BpaieHus. MoMeHT cuiibl. LleHTp TsxecTu

28 |Pemenue 3amau o reme "MomeHT cuibl. LleHTp 1 |
TsoKecTH"

29 |[loxroroBka K KOHTPOJILHOW paboOTe 1O TeMe 1 |
"MexaHundeckoe aBrkeHue. Bzaumonaeiictsue ten"

30 |KonTposbHas paboTa o teme "MexaHudeckoe 1 1 |
nBIKkenne. B3aumonelictsue ten'”

31 |Wmmnynsc Tena. Mmynbe cuitbl. 3aKOH COXpPaHCHHS 1 |
UMITyJIbCa. YIIPYroe U HEYIpyroe B3auMoIeHCTBHE

32 |Pemenue 3aaa4 no reMe "3aKOH COXpaHEHUs UMITyJIbca" |

33 | Ypok-koHbpepeHnus "PeakTuBHOE TBMKEHUE B IPHPOJIE 1 |
U TeXHUKe"

34 |Mexannyeckas paboTa U MOLTHOCTh |

35 |PaGota cuibl TSHKECTH, CHIIBI YIIPYTOCTH U CHIIBI TPEHUS |

36 |JlabopaTtopHas paborta «OnpeneneHre padoThl CUIIbI 1 |
TPEHUs TIPU PABHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTAILHON TOBEPXHOCTH

37 |Cssa3b sHepruu u padotsl. [loTeHnManbHas FHEPTUSA 1 |

38 |Kunernueckas sneprusi. Teopema 0 KHHETHYECKOI |
SHEpPrun

39 |3aKkoH coXpaHEHMs YHEPTUU B MEXaHHKE |

40 |JIabopartopHas pabota «/3ydyeHue 3aKoHa COXpaHEHUs 1 1 |
SHEPTHI»

41 |KoneOartenbHOE ABMKEHUE U €TO XapaKTEPUCTUKU |

42 |3aryxaromue KoneOaHus. BeiHYXIeHHBIC KOJICOaHNS. |
Pe3onanc

43 |MaremaTuyeckuil ¥ MPYXMHHBIH MassTHUKH 1 l



https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11

Ne Tema ypoka KoanuectBo yacos [Hara
n/n Bcero| Konrponbnsie | Ipaktuueckue | M3YICHHA
paboThI paboThI

44 | Ypok-uccnenoBaHue «3aBUCHMOCTh Tiepruoia KoneOanuit| 1 1 |
OT ECTKOCTHU MPYKUHBI U MACChI Ipy3a»

45 |TIpeBpaieHre SHEPTUH NTPU MEXaHUIECKUX KoyeOaHusax | 1 |

46 |JlaGoparopnas pabota «OnpeaeneHue 9acTOThl U 1 |
nepuojaa KojaebaHuil Ipy>KHHHOTO MasSTHUKA)

47 |JlaboparopHas pabota «IIpoBepka HE3aBUCUMOCTH 1 1 |
nepuoja KojaebaHui rpysa, MoABEIIEHHOTO K HUTH, OT
Macchl rpy3a»

48 |Mexanuueckue BOJIHbI. CBOMCTBA MEXaHMUSCKHUX BOJIH. 1 |
[TpononpHBIE U TIOTIEPEUHbIE BOITHBI

49 | Ypok-koHpepeHus "MexaHndecKre BOJIHBI B TBEPAOM 1 1 |
tene. CelicMUYecKre BOJIHbI"

50 |3Byk. PacmpocTpanenue u oTpaxkeHue 3ByKa 1 |

51 |VYpok-uccienosanue "Habmaro1eHrne 3aBUCUMOCTH 1 |
BBICOTBI 3ByKa OT YacCTOTHI"

52 |T'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHUYECKHIA 1 |
pE30HaHC

53 | Ypoxk-koH(pepeHuus "YIbTpa3ByK U HHPPa3BYK B 1 1 |
IPUPOJIE U TEXHUKE"

54 |IloaroroBka K KOHTPOJIBbHON paboTe 1o TeMe "3aKoHbI 1 |
coxpaHeHus. MexaHndyeckue KoieOaHus U BOJHBI"

55 |KonTtponbHas padoTa o TeMe "3aKOoHbI COXpaHEHUS. 1 1 |
Mexannueckue KojiebaHusl U BOJTHBI"

56 |DaeKTpOMarHUTHOE MoJje. DIEKTPOMArHUTHBIE BOJTHBI 1 |

57 |CpoiicTBa 3IEKTPOMAarHUTHBIX BOJTH

58 | Ypok-koHpepenuus "llIkana 3eKTpOMarHUTHBIX BOJIH. 1 |
Hcnonp3oBaHne 3JEKTPOMAarHUTHBIX BOJH JUISI COTOBOM
cBsA3H"

59 | Ypok-uccnenoBanue "M3yueHne cBONCTB 1 1 |
AJIEKTPOMATrHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO
tenedona"

60 |Pemenue 3amad Ha onpeaeNeHNe YaCTOThI U JUTUHBI 1 |
3JIEKTPOMArHUTHON BOJIHBI

61 |DnekTpomarauTHas npupoja cBera. CKOpOCTh CBETA. 1 |
BousiHOBBIE CBOJCTBA CBETA

62 |Uctounukwu cBeta. [IpsiMonmHeitHOE pactipocTpaHeHue 1 |
ceeta. 3atmeHus ConHua u JIyHbt

63 |3akoH oTpakeHus cBeTa. 3epkana. Pemenue 3agaq Ha 1 |
NpUMEHEHHE 3aKOHA OTPaKEHHsSI CBETa

64 |IIpenomieHue cBeTa. 3aKOH MPEIOMIICHUS CBETA |

65 |IlomHOE BHYyTpeHHEe OTpakeHue cBeTa. Vcmoib30Banme |

MOJTHOTO BHYTPEHHETO OTPA)KEHUS B ONTHYECKUX
CBETOBOJAX



https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W

Ne Tema ypoka KoanuectBo yacos [Hara
n/m Bcero| Konrponbnsie | Ipaktuueckue | M3YICHHA
paboThI paboThI

66 |JlaGopaTtopHas pabora "HccnenoBanue 3aBUCUMOCTH 1 1 |
yrja MpeJoMJICHHs] CBETOBOTO Jiydya OT yrja MajgeHus Ha
rpaHuue "Bo31yx-cTeKkio""

67 |Ypoxk-xkoHdpepenus "Vcnonp30BaHuEe MTOJHOTO 1 1 |
BHYTPEHHETO OTPa)KEHUs: CBETOBO/IBI,
ONTUKOBOJIOKOHHAs CBS3b"

68 |JIuu3pl. OniTHYeCcKas CUIIa JIMH3BI |

69 |IlocTpoeHue n300pakeHUH B JIMH3aX |

70 |JIaGopatopHas pabora "OmnpenencHue GpoKyCcHOTO 1 |
PACCTOSIHUS ¥ ONITHYECKOM CHUJTBI COOMPAOIICH JIMH3BI"

71 | Ypok-koudepenuus "OnTHUECKUE TUH3OBBIE TPHOOPHI" 1 |

72 |T'nma3 xak onTHYeckas cuctemMa. 3peHue |

73 | Ypoxk-koudepenuus "ledexrs 3penus. Kak coxpanuth 1 |
3peHue"”

74 | Paznoxenue Oernoro ceera B ciekTp. OnbiTl HptoTOHA. 1 |
CrnoxeHne CeKTpalIbHBIX IBETOB. Jlucnepcus cBera

75 |JlabGopatopHas pabora "OmbITh IO pa3inoxeHuro oeixoro | 1 1 |
CBETa B CIIEKTP U BOCIIPUSATHUIO I[BETA MPEAMETOB MIPH UX
HaOJII0IeHNH Yepe3 1IBETOBbIE (GUIbTPHI"

76 | Ypok-npakTukyMm "BoJHOBEIE CBOWCTBA CBETA! 1 1 |
mucnepcus, uHTepdepeHuus u gudpaxus"

77 |OmnsiTel Pe3epdopna u miianeTapHas Mojieb aToMa |

78 |Ilocrynater bopa. Monens aroma bopa |

79 |HcmyckaHue U MOTJIONIeHNE CBeTa aToMOM. KBaHTEHI. 1 |
JIunenyaTeie CIIEKTPBI

80 |Ypok-npaktukym "HaOmronenue crekTpoB ucnyckanusa" | 1 1 |

81 |PagmnoakTUBHOCTE U €€ BUILI 1 |

82 |Ctpoenue aroMHOTO siipa. HykiaoHHas Mojaenb 1 |

83 |PaamoaktuBHbIe npeBpaleHus. M30Toms 1 |

84 |Pemrenwne 3amau 1o Teme: "PagroakTHBHEBIC 1 |
IpeBpalieHus "

85 |Ilepuox momypacnana 1 |

OK-KOH(epeH1Hs "PainoakTUBHbBIE N3TYYECHUS B

86 |V "pP 1 1 |
IIPUPOJE, MEAUIIMHE, TEXHUKE"

87 |Anepubie peakun. 3aKOHBI COXPAHEHHUS 3aPsIIOBOTO U 1 |
MaccOBOT'O YHCEI

88 |Dueprus cBsa3u aTOMHBIX sAep. CBs3b MacChl U SHEPTUU |

89 |Pemenue 3amau no reme "SAnepusie peakiun' |

90 |Peakuuu cuHTE3a U AeNeHUS saep. ICTOUHUKY SHEPTHH |
CouHIta 1 386311

91 |VYpok-xkoHpepenuus "AnepHas snepretuxa. JleicTBus 1 1 l

PaaOAaKTUBHBIX U3JyYEHNN HA KUBBIE OpraHU3MBbI"



https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q

Ne Tema ypoka KoanuectBo yacos [Hara
n/m Bcero| Konrponsnsie | Ipaktuueckue | M3Y1CHIA
paboThI paboThI
92 |[loxroroBka K KOHTPOJILHOW paboTe 1O TeMe 1
"DEeKTPOMAarHUTHOE MoJie. DJIEKTPOMArHUTHBIC BOJIHBI.
KBanToBsic siBeHus"
93 |KontponbsHas padora mo treme "DIeKTPOMarHuTHOE 1 1
noJie. DJIEKTpOMarHuTHele BoJaHbI. KBaHTOBBIE siBIEHUA"
94 |IloBTopenue, o600meHue. JlabopaTopHbie pabOTHI IO 1 1
Kypcy "B3aumoneiictBue ten"
95 |[loBTopenue, o0o0IeHNE. Penenne pacueTHbIX U 1
KaueCTBEHHBIX 3a7a4 no Teme "TemnoBsie npouecch”
96 |IloBTOpenue, o6oOIIeHNE. Perenue pacueTHBIX U 1
KauecTBeHHBIX 3a1a4 o Teme "KIIJ] TenmoBbix
nsurareiaei"
97 |IloBropenue, 00o0mIeHNE. Penenne pacueTHBIX U 1
KauecTBeHHbIX 3a1a4 1o teMe "KII/] snexTpoyctaHoBOK"
98 |IloBTOpenue, 0600mIeHNE. JTabopaTopHbIe pabOTHI IO 1 1
Kypcy "CBeToBbl€ siBI€HUS"
99 |IloBTOpenue, obobmeHue. Pabora ¢ TekcTamu 1Mo Teme 1
"3aKOHBI COXpaHEHUSI B MEXaHUKe"
100 |IToBTOpenue, 0606meHne. PaboTta ¢ TekcTamMu 1Mo Teme 1
"Konebanus u BOJHBI"
101 |TToBTOpeHnue, obobmmenne. PaboTa ¢ TekcTaMu 1o Teme 1
"CBeToBBbI€ SIBICHUS"
102 |IToBTopenue, o6o0mmenue. Pabora ¢ TekcTamMu o Teme 1
"KBanTtoBas u siiepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27

MPOBEPSEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOT'O OBHIETI'O OBPA30OBAHUA

7 KJIACC
Kog . o
DOBEDSIEMOLO IIpoBepsieMble MpeaMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/IbHOM
posep NMPOrpaMMbI OCHOBHOT'0 00111ero 00pa30BaHus
pe3yJabTara
1.1 HCIIOJIb30BaTh N3YUYEHHbIE TOHATHS
1.2 pa3jm4iaTth SBJICHUA TII0 OINHCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBEC OIIBITOB,
' JCMOHCTPUPYIOIINX TaHHOE (YU3NIECKOE SIBIICHHE



https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8

Kon
NPOBEPSIEMOT0
pe3yJbTara

1.3

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 06pa30BaTe/IbHOM
NpOrpaMMbI OCHOBHOI'0 00I1Iero 06pa3oBaHus

pacIio3HaBaTh MPOSIBICHUE H3YUCHHBIX (PU3UUECKIX SBICHHH B OKPYKAIOIIEM MUPE, B TOM YHCIIE
(u3nUecKe SBICHUS B MPHUPOAE, NPHU 3TOM IIEPEBOAUTH MPAKTHUYECKYIO 33Jady B Y4eOHYIO,
BBIICTISITh CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKN) PU3HUECKUX SBICHUN

1.4

OIKCHIBATh HU3YYCHHbIC CBOWCTBA Tel W (PU3MYECKHE SBJICHHS, HCIONB3Ys (QHU3UYECKHEe
BEJIMYUHBL, [IPU OMTUCAHHUH MPABHIBHO TPAKTOBATH (DU3MUYECKUI CMBICIT UCTIOIB3YEMbIX BEJIHYKH,
UX 0003HAYCHUS U SIMHUIBI (GPUIUUCCKUX BEIMYMH, HAXOIUTH (JOPMYJIBI, CBSI3BIBAIOIIUC TAHHYIO
(U3UYECKYIO BETHYUHY C JPYTUMH BEITHYUHAMH, CTPOUTH TPA(QUKH U3YUCHHBIX 3aBUCHMOCTEH
(PU3HUYECKUX BEIUYUH

15

XapaKTepU30BaTh CBOICTBA T, (PU3NUECKUE SIBIICHUS U IIPOLECCHI, UCTIONb3YS U3yUEHHBIE 3aKO0-
HBI, TIPU 3TOM JaBaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3allMCHIBATH €r0 MaTEMaTHYECKOe
BBIPAKECHHE

1.6

OOBSICHATD (U3WYECKHE SIBICHUS, IPOILECCH M CBOICTBA TENl, B TOM YHCIE M B KOHTEKCTE
CUTYallHii PaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHIABIATH IPUUMHHO-CIIEICTBEHHBIE CBA3H,
CTpOUTH OOBsICHEHHE M3 1 — 2 JOTUYECKUX IIAroB C OMOpOod Ha 1 — 2 M3ydeHHBIX CBOICTBa
(U3UYECKIX SIBICHAHN, GU3NIECKUX 3aKOHA HIH 3aKOHOMEPHOCTH

1.7

pemiats pacyéTHbie 3a7aud B 1 — 2 JeiicTBUS, UCIONIB3YS 3aKOHBI M (JOPMYJIBI, CBS3BIBAIOLIHE
(u3Hyeckre BeTMYMHBI: HA OCHOBE aHAllM3a YCJIOBUS 3aJlaud 3alKChIBaTh KPAaTKOE YCIOBHE,
MOJCTABJIATH (PU3MIECKUE BETHIHHBI B (POPMYITBI U IIPOBOIUTH PACUETHI, HAXOJUTH CIIPABOYHBIE
JaHHBIC, HEOOXOIWMBIC UIS pEIICHHUs 33/Jad, OICHHWBATh pPEATUCTUYHOCTH ITONYICHHON
(hu3HYeCcKON BEIIMINHBI

1.8

pacro3HaBaTh MPOOIEMBI, KOTOPbIE MOXKHO PEIIUTh HPH MOMOIIN (U3MUSCKUX METOMIOB, B
OIMMCAHWUHU WCCIICAOBAHUS BBIICIATH MPOBEPSEMOE IMPEAIIONIOKEHHE (THIIOTE3Y), pa3andyarb U
UHTEPIPETUPOBATH MOTYUYEHHBIH pe3ynbTaT, HAXOAUTh OMUOKY B XOJI€ OIBITA, ENaTh BHIBOIBI

110 €T0 pE3yJjIbTaTaM

1.9

MPOBOJNTH OMNBITH IO HAOMIONCHUIO (U3MYCCKUX SIBICHUHA WM (PU3NYECKUX CBOKHCTB TEw:
(opMyIpOBaTh TPOBEPSIEMBIC IPEIIONOKEHHS, COOMPATh YCTAHOBKY M3 IIPEIIOKEHHOTO
000pYOBaHMUS, 3aMUCHIBATE X0 OIBITA U (JOPMYITHPOBATH BHIBOBI

1.10

BEITIONHATE TIPSMBIE M3MEPEHHS C HCIONF30BAHMEM AHAIOTOBBIX M HHU(POBBIX MPHOOPOB,
3aMKChIBATh NOKAa3aHHUS MPUOOPOB € YIETOM 3aJJaHHON aOCOIOTHOW MOTPEITHOCTH U3MEPESHUH

111

MPOBOJUTh HCCIEJOBAHHE 3aBUCHUMOCTH OJHON (HM3MYECKOH BETHMUMHBI OT JAPYrol c
WCTIONIb30BaHNEM TPSMBIX H3MEPEHHUH, yIaCcTBOBATh B INTAHWPOBAHUN Y4E€OHOTO HCCIIEIOBaHNS,
coOupaTh YCTaHOBKY M BBITOIHATH U3MEPEHHS, CIeAys NPeUIOKEHHOMY IUTaHy, (UKCHPOBATh
pe3ynbTaThl MOyYEHHON 3aBUCUMOCTH (PH3UUYECKUX BEJIMUYHMH B BUAE MPEAJIOKEHHBIX TaOJIHI U

Fpa(bl/IKOB, JCJ1aTh BBIBOJIbI IO PE3YyJIbTaTaM UCCIICJOBAHU

1.12

IPpOBOAWUTH KOCBCHHBIC U3MEPCHUS (1)I/ISI/ILICCKI/IX BCJINYHH, CIICOYS Hpel[J'[O)KeHHOfI HHCTPYKI WU
IPH BBIIIOJITHCHUHU I/ISMepeHI/Iﬁ CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY M BBIYHCJIATH 3HAYCHUC

UCKOMOMH BEJTUYUHBI

1.13

COOJTIOIATH NMPABIIIA TEXHUKY 0€30ITaCHOCTH IPH paboTe ¢ IabopaTOPHBIM 000PYIOBAHUEM

1.14

yKa3bIBaTh TPHHIUIBLI JCHCTBUSI NPHOOPOB M TEXHWYECKUX YCTPOMCTB, XapaKTCpHU30BATh
NPUHIMIE JEHCTBUS HM3YYCHHBIX HPHOOPOB M TEXHUYECKHX YCTPOICTB C MOMOIIBIO HX
OIMICaHMs1, UCTIONIB3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHHUI M HEOOXOAMMbIEe (PH3HMUECKUE
3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOIUTH MPUMEPH! (HAXOIUTh WH(POPMAIMIO O MpUMepax) MPAKTUIECKOTO HCIIOIb30BAHUS
(m3HYeCKNX 3HAHWH B MOBCETHEBHOW XKU3HU JJIsl o0ecrieueHus1 6€30MacHOCTH MPH 00paIlieHUN




Kon

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 06pa30BaTe/IbHOM

TIpoBEpsEMOTo NMPOrpaMMbl OCHOBHOI'O 0011Iero 00pa3oBaHus
pe3yJbTara
¢ TpuOOpaMH M TEXHWYCCKHMMH YCTPOWCTBAMH, COXPAHEHHUS 3II0OPOBBS U COOJIIOJCHHS HOPM
9KOJIOTHIECKOTO TIOBEJICHUS B OKpYIKAIOIIeH cpesie
OCYIIECTBIIATH OTOOP UCTOYHUKOB HHPOPMAIMU B ceTH MIHTEpHET B COOTBETCTBHU C 3a/IaHHBIM
116 MOVCKOBBIM 3allpOCOM, Ha OCHOBE HMCIOIIMXCS 3HAHUNA M MyTEM CpPABHCHUS Pa3IUYHBIX
' HCTOYHUKOB BBIJETATE rH(pOpMAIHIO, KOTOpast SIBJISIETCS MIPOTUBOPESUHUBOM
WJIM MOKET OBITh HEIOCTOBEPHOM
WCIONBE30BATh TPH BBINOJNHEHHHM YYEOHBIX 3aJaHWi HAYYHONIONYISIPHYIO JIHTEPaTypy
117 (bU3HYECKOTO COJIepXKaHMs, CIPAaBOYHBIC MaTephallbl, pecypchl ceTh VIHTepHeT, BIaleTh
npuéMaMi KOHCIIEKTHPOBAaHUSI TEKCTa, MpeoOpa3oBaHUs WHQPOPMAIMUA W3 OJHOH 3HAKOBOM
CHCTEMEI B JIPYTYIO
co3/1aBaTh COOCTBCHHBIC KpaTKHE IHMChbMEHHBIC M YCTHBIE COOOIICHHS Ha OCHOBe 2 — 3
HMCTOYHUKOB MH(POPMAIUN (PH3HUECKOTO COJCPKAHHS, B TOM YHCIIC IyOJIHMYHO JeNaTh KpaTKue
1.18 COOOIIEHHsI O pe3yJabTaTaXx MPOCKTOB WU YYeOHBIX HCCICIOBAHUM, MPH 3TOM TPAMOTHO
UCIIOJIb30BAaTh M3YYCHHBIN MOHATHHHBIN ammapar Kypca (GU3UKH, COIMPOBOXKIATh BBICTYILICHUE
TIpe3eHTaInen
MIPY BBITTOJIHEHUH YISOHBIX TPOCKTOB M HCCIICIOBAHUN paclpeiessaTh 00S3aHHOCTH B IPYIIIE B
119 COOTBETCTBHM C IIOCTaBIEHHBIMU 3aJadaMH, CIIEJUTh 34 BBIIOJHEHUEM IIIaHa EHCTBHA,
' aJICKBaTHO OIICHMBAaTh COOCTBCHHBIH BKJAJ B JCATCIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHHUKAaTHBHOE B3aUMOJICHCTBYEC, YIUTHIBas MHCHHE OKPYKAFOIINAX
8 KJIACC
Kon . .
IR IIpoBepsieMble MpeIMeETHBIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
T MPOrpaMMbI OCHOBHOT'0 00111ero 00pa3oBaHusi
1.1 KCITIOJIB30BATh ITOHSITHS
1 2 pa3HI/I‘IaTL SABJICHHUA 110 OIIMCAHUK UX xapaKTeprlx CBOﬁCTB U Ha OCHOBE OIIBITOB,
' JIEMOHCTPUPYIONIHMX TaHHOE (PU3NIECKOE SIBIICHUE
pacro3HaBaTh MPOSBICHUE U3YIEHHBIX (PU3NUECKUX SIBICHUN B OKPY’)KAIOIIEM MUpPE, B TOM YHCIIE
13 (u3nUecKue SIBICHHUS B NPHPOJE, IPHU 3TOM NEPEBOIWTH MPAKTHUECKYIO 33agady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHW) (PU3HUECKUX SBICHUN
OTHCHIBATh N3yYCHHBIE CBOMCTBA TN M (PU3HUECKUE SABIICHHS, UCIIONIB3YS (PU3NIECKUE BETUIHHBI,
NP ONMHUCAHUM MPABHIBHO TPAKTOBATh (PM3WUYECKHI CMBICI UCTOJIB3yEMbIX BEIMYHMH, 0003HAYE-
14 HUS M eIMHUIBI PU3NICSCKUX BEJIMUHH, HAXOIUTh (POPMYIIBI, CBA3BIBAIOINNE JAHHYIO (PHU3UIESCKYIO
BEJMYMHY C JAPYTMMHU BEIMYMHAMH, CTPOUTH I'padMKU M3YYCHHBIX 3aBUCUMOCTEH (hM3HUYSCKUX
BCJIIMYUH




Kon
NMPOBEPSIEMOT0
pe3yJbTara

1.5

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOW 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOT'0 0011Iero 00pa30BaHus

XapaKTepH30BaTh CBOICTBA Tel, (M3MUCCKHE SIBJICHHS W TIPOLECCHI, WCIIONB3YS H3YUYCHHEBIE
3aKOHBI, IIPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA ¥ 3aIIICHIBATH €T'0 MaTEMaTHYECKOE
BBIpaKCHHE

1.6

OOBACHATH (PU3MUYECKUE IMPOIECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE CHTyallud
MIPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO-CIICJCTBCHHBIC CBS3U, CTPOHTH
o0bsicHeHHe U3 | — 2 JOrMYecKuX IIaroB ¢ MOMOMIBI0 1 — 2 W3yueHHBIX CBOMCTBa (pU3HUecCKuX
SIBIICHUH, (DU3NYCCKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

pemaTs pacuETHEIC 3a1a9 B 2 — 3 IEUCTBHS, UCTIONB3Ys 3aKOHBI M (JOPMYITHI, CBS3BIBAIOIIIE (hHU3H-
YECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBUA 3a/1a4M 3alHUChIBATh KPATKOE YCIOBHE, BBISBIATH
HEJOCTATOK JaHHBIX JUIA PelieHus 3a1auH, BBIOMpaTh 3aKOHBI U (hOPMYJIbl, HEOOXOAUMBIE TS €€
pelIeHns, TPOBOANUTE PACUETHl W CPABHUBATH IIONYYCHHOE 3HAYCHUE (DU3UUIECKON BEIMYMHEI
C U3BECTHBIMH JaHHBIMU

1.8

pacno3HaBaThb HpO6J’IeMLI, KOTOpbI€C MOXHO pCHIMTL NPHU TTOMOIIU (I)I/I3I/I‘{eCKI/IX METO0B,
HCIIOJIb3YSA OIIMCAHUC MUCCIICAOBAHUA, BBIACIATH MNPOBEPACMOC TMPEANOJIO0KCHUC, OILCHUBATH
IIPaBUJIbHOCTE IMOPAJKa IIPOBCACHUA NCCICAOBAHUA, NEJIATh BHIBOIbI

19

IPOBOAUTE OMBITHI 10 HAOMIOACHUIO (PU3NUECKUX SIBICHUN MM (U3UUECKUX CBOMCTB Tel: hopMy-
JUPOBaTh IpOBEpsAEMbIE MNPEANONOXKEHHUS, COOHpaTh YCTAHOBKY U3  IPEIJIOKEHHOTO
000pyJOBaHMS, OIIMCHIBATH X0 ONBITA U (DOPMYIHPOBATH BBIBOJIBI

1.10

BBIMOJIHATE IPSIMbIE H3MEPEHHMS C HCIOJNB30BAHUEM AHAJNOTOBBIX MPUOOPOB M JTaTUMKOB
(pu3MUECKUX BEIWYHMH, CPABHUBATH PE3YyNbTaThl M3MEPEHMH ¢ ydETOM 3alaHHOI abCOIIOTHON
HOrPEIHOCTH

111

MIPOBOJIUTH UCCIICIOBAHHE 3aBUCUMOCTH OJHON (DPU3NUECKOM BETUUHUHBI OT JPYTOH ¢ UCIOIh30Ba-
HUEM MPSAMBIX HM3MEPEHHIA: TUIAHUPOBaTh HCCIEIOBaHHE, COOMpATh YCTAHOBKY M BBITIONHSATH
W3MEPEHHUs, CIeys MPeJIOKEHHOMY TUTaHy, (UKCHPOBATh Pe3yIbTAThI MOTYIEHHONH 3aBUCUMOCTH
B BHJIC TaOJUI] M TpaUKOB, JCJIaTh BHIBOJIBI IO PE3yJIbTATAM HCCIICIOBAHHS

1.12

MMPOBOAUTH KOCBCHHBLIC H3MCPCHUA (I)I/I3I/IHGCKI/IX BCJIMYUH: IIAHUPOBATH U3MCPCHUS, CO6I/IpaTI>
OKCIICPUMECHTAJIbHYIO YCTAHOBKY, CJICOys HpeJIHO)KeHHOﬁ WHCTPYKIIUH, U BBIYUCIIATH 3HAYCHHUC
BCIIMYHHBI

1.13

cOOJIIOIATh MPAaBUIIA TEXHUKH O€30IIaCHOCTH IpH paboTe ¢ 1abopaTOpHEIM 000pyJ0BAHHEM

1.14

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS H3YUCHHBIX NPHUOOPOB M TEXHUYECKUX YCTPOICTB ¢
OTIOpOY HAa WX OMHCAHMS, UCTIONB3YS 3HAHHS O CBOHCTBaX (PU3NUIECKUX SBICHUI M HEOOXOIMMEIE
(u3nIecKue 3aKOHOMEPHOCTH

1.15

pacIio3HaBaTh IPOCThIE TEXHUYECKUE YCTPOICTBAa M M3MEPUTEIbHBIC MPUOOPHI MO CXEMaM H
CXEMaTHUYHBIM PHUCYHKAaM, COCTAaBJISATh CXEMBI JJIEKTPHUYECKHUX ILENeW ¢ MOCIeAOBATEIbHBIM M
NapajulelibHBIM COEJUHEHHEM D3JIEMEHTOB, pas3jidyas YCIOBHbIE OOO3HAYEHUsS] 3JIEMEHTOB
AJIIEKTPUUECKUX Teneil

1.16

MPUBOIUTE MPUMEPH (HAXOOUTh HHPOPMAIUIO O MPUMEPaX) MPAKTHYECKOTO HCIOIb30BAHHUS
(M3MUeCKUX 3HAHWN B IMOBCEIHEBHOW YKU3HU UL oOecCIiedeH s Oe30MacHOCTH MpH 00paIieHIH
C IpUOOpaMH U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAaHCHHS 370POBbS M COOIIOACHUS HOPM
9KOJIOTMYECKOT0 IOBEACHUS B OKpYXkKalollel cpese

1.17

OCYHICCTBJIAITH ITOHCK I/IH(i)OpMaL[I/II/I (bl/ISI/I‘-IeCKOFO COACPIKAHUA B CETHU I/IHTepHeT, Ha OCHOBC
HUMEIOIIUXCS 3HAHUHN 1 HYTCM CpaBHCHUS JOIOJIHUTEIIbHBIX HCTOYHHUKOB BBIACIATD I/IH(l)OpMaLII/IIO,

KOTOPpast SIBISICTCS] IPOTHBOPEUHNBOM MIIM MOJKET OBITh HEIOCTOBEPHOM




Kon
NMPOBEPSIEMOT0
pe3yJbTara

1.18

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOW 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOT'0 0011Iero 00pa30BaHus

UCIIOJIF30BAaTh TPH  BBHIIONHEHHHM Y4YeOHBIX 3alaHWil HAyYHO-TIONMYJBIPHYIO JIUTEPaTypy
(pM3UUECKOT0 COIEpXKaHUsS, CHPABOYHBIE MaTepUallbl, pecypcsl ceTH VIHTepHeT; BIajeTh
npuéMaMu KOHCIIEKTUPOBAaHUSl TEKCTa, NMpeoOpazoBaHHs HHPOPMALMK W3 OMHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO

1.19

€03/1aBaTh COOCTBEHHBIC TMCHbMEHHBIC U KPaTKHE YCTHBIE COOOIEeH!s, 00001mas nHdopMaIuio u3
HECKOJIBKMX HMCTOYHHUKOB (DM3MYECKOr0 COACpIKaHHs, B TOM YHCIE IyOIMYHO NPEICTABIATH
pe3yNbTaThl TPOCKTHOW WM HCCIIEHOBATEIbCKOW JCATENBHOCTH, MPH OSTOM TI'PAMOTHO
WCIIONIb30BaTh M3yYCHHBIN MOHATHWHBIA anmapaT Kypca (U3WKH, COIPOBOXKIATh BBICTYILJICHHE
TIpe3eHTaIei

1.20

MIPU BBIMOJIHEHUH y4YeOHBIX MPOEKTOB M UCCIEAOBaHUH (DU3MYECKHX MPOILIECCOB PACIPENeNiTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUH C TIOCTABICHHBIMHE 33/1a9aMH, CICIUTH 32 BHITOTHEHHEM
IUTaHa JEHCTBUH W KOPPEKTHUPOBATH €ro, aJeKBaTHO OIICHUBATh COOCTBCHHBIH BKJIAaI B
JIeSITeNIbHOCTh TPYIIIIBI, BRICTPAUBATh KOMMYHHKATHBHOE B3aUMO/IEICTBHE, TIPOSIBIISISE TOTOBHOCTD
paspemaTh KOHQIUKTHI

9 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbLHOM
NPOrpaMMbl OCHOBHOI0 001ero o0pa3oBaHusi

HCIIOJIB30BATh N3YUYCHHBIC ITIOHATHA

1.2

pas3jnvdath ABJICHHSA IO OINMCAHUIO HX XapaKTCPHBIX CBOHCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPHPYIOIINX JaHHOE (HU3NIECKOE SBICHIE

13

pacIio3HaBaTh MPOSIBICHUE M3YUYEHHBIX (PH3HUUECKUX SIBICHUN B OKPY>KAaIOIEM MUPE, B TOM YHUCIIE
(uznUecKue sIBIECHNS B IPUPOJIE, IPU STOM IEPEBOANUTH MPAKTHUECKYIO 3a/1auy B yueOHYIO, BbIIe-
JISITh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKHM) (DM3HIECKHX SBICHUH

1.4

OITMCBIBATh U3YYCHHBIC CBOMCTBA TEII U (1)H3H‘IGCKI/IC ABJICHUSA, UCIIOJIB3YS (l)I/ISI/I‘ICCKI/Ie BCIIMYHHBI,
Ipu OINKUCAaHUM TPAaBWIBHO TpPAaKTOBATb qmsquecm/n‘/i CMBICJT HUCIIOJIB3YEMbBIX  BEJIMYHWH,
0003HauCHUS U CANMHUIBI (1)1/13I/IIIGCKI/IX BCJIMYMH, HAXOAWUTh (I)OpMyJ'II)I, CBA3BIBAOINE JTaHHYIO
(I)I/I3I/I‘-I€CKyIO BCIIMYNHY C APYTMMH BCINYHHAMH, CTPOUTH Fpa(l)I/IKI/I HN3YUCHHBIX 3aBUCHUMOCTEMN
(I)I/I3I/III€CKI/IX BCJIIMYHUH

1.5

XapaKTepru3oBaThb CBOIiCTBa TCI, ¢H3qucxne SIBJICHUA W TIPOLICCCHI, HMCIIOJIb3YysA H3YUCHHBIC
3aKOHBI, TP 5TOM AaBaThb CIIOBECHYIO d)OpMYJ'IPIpOBKy 3aKOHa 1 3aIllMCbIBATh €I'0 MAaTEMAaTHUYCCKOC
BBIPAXKCHUC

1.6

OOBACHATH (PU3MUYECKUE TPOIECCHl M CBOWCTBA Tell, B TOM 4YKCIE M B KOHTEKCTE CHTYyallui
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-CIEICTBEHHBIC CBSI3U, CTPOUTH
o0BbsicHEHHE U3 2 — 3 JIOTMYECKHUX IIaroB ¢ MOMOIIBI0 2 — 3 M3yYCHHBIX CBOMCTBA (pH3HYECKUX

SBJICHUH, (PU3MUECKHX 3aKOHA WJIM 3aKOHOMEPHOCTH




Kon
NpoBePsSIEMOro
pe3yJbTara

1.7

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30oBaTe/IbLHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusd

pelaTh pacy€THbIE 3a1a4M (OTHUPAIOIIMECS Ha CUCTEMY U3 2 — 3 ypaBHEHHIT), UCIIONIb3YS 3aKOHBI
U GOpMYJIBI, CBS3BIBAIOIINE (DU3UUCCKHE BEIMYUHBI: Ha OCHOBE aHAIW3a YCJIOBHS 3a/a4d
3aIUCHIBAaTh KPATKOE YCIIOBHE, BBISBITH HEAOCTAIOMINE WM M30BITOUHBIC NaHHBIE, BEIOMpAThH
3aKOHBl W (POPMYIBI, HEOOXOIMMBIE Ul pEIICHHs, NPOBOTUTH pAcu€Thl W OICHHUBATH
PEaTMCTUYHOCTD MOJTYYCHHOTO 3HAYCHUS (PU3NIECKOM BETUIHNHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEIIUTH MPH MOMOINY (PU3NIECKUX METOMIOB, HCIIOIb3YSI
OIMCAHUE HCCIIEOBAaHMA, BBIIEIATH IIPOBEPSIEMOE IPEAIONOKEHUE, OLIEHUBATH IIPABIIBHOCTD
MOPSAKA TIPOBEACHUS HCCICIOBAHIS, ETIaTh BEIBOIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHII
Y OTIBITOB

1.9

[POBOIUTH OIBITH 10 HAOMIOACHUIO (U3MYECKUX SBICHUN WK (PU3NYECKUX CBOWCTB TeII:
CaMOCTOSITEIIbHO COOMpaTh YCTAHOBKY M3 W30BITOYHOTO HAOOpa 000pYyIOBaHHMS, OIUCHIBATH XOJI
OTIBITA M €0 PE3YJILTAThI, (POPMYIHPOBATH BEIBOIBI

1.10

[POBOIUTH MPHU HEOOXOAMMOCTH CEPUI0 MPSAMBIX HM3MEPEHHUi, OMpenelsiss CpeiHee 3HadYeHHe
nu3MepsieMoil BemuunHBI ((POKyCHOE paccTOosHHE COOHMparoliel JIMH3bI), 00OCHOBBIBATH BHIOOD
crioco0a n3MepeHust (M3MEepUTETLHOTO IPHOopa)

1.11

MPOBOJUTH HUCCIIEOBAHUE 3aBUCHMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIb30BAHMEM MPSIMBIX
U3MEpeHHH: TUIaHNPOBATh MCCIEOBAaHHUE, CAMOCTOATENIFHO COOMpaTh YCTaHOBKY, (PHUKCHPOBAThH
pe3ynbTaThl  MOJIYYEHHOH  3aBUCHMOCTH  (U3MYECKMX  BEIMYMH B BHAC  TaOJHIT
1 TpadMKOB, JA€TaTh BHIBOJIBI IO PE3YNIbTATaM UCCIIEIOBAHUS

1.12

MPOBOANTE KOCBEHHBIE M3MEPEHUS (DPU3NUECKUX BEIMYMH: IUIAHHPOBATH U3MEpEeHUs, cOOMpaTh
SKCIIEPUMEHTAIILHYIO YCTAHOBKY M BBIIOJIHATh U3MEPEHHUS, CIeNys NPeAIOKEHHON HHCTPYKLIMH,
BBIUMCIIATH 3HAUYEHHE BEIMYUHBI M aHATU3UPOBATH MOJIYYCHHBIE PE3yJIbTaThl C YUETOM 3a/laHHON

NOrPEIHOCTH U3MEPEHUM

1.13

cOOJIFOIaTh MpaBUIIa TEXHUKH 0€30MaCHOCTH NIPU paboTe ¢ J1ab0paTOPHBIM 000pYIOBaHHEM

1.14

pasinyaTh OCHOBHBIC MPHU3HAKH HW3YYEHHBIX (HU3UYECKUX MOJEJCH: MaTepualibHash TO4YKa,
a0COIOTHO TBEPJIOE TENNO, TOYCUHBI UCTOYHHK CBETA, JIy4, TOHKas JIMH3a, TUIaHeTapHasi MOJIeIb
aToma, HyKJIOHHAsi MOZIENTb aTOMHOTO SIpa

1.15

XapaKTepU30BaTh NPUHIMUIBI JEHCTBUS H3YyUCHHBIX NPHUOOPOB M TEXHUYECKUX YCTPOICTB ¢
OTIOpO Ha MX ONHCAHMS, UCTIONB3Ys 3HAHUS O CBOMCTBAX (PU3NYECKUX SBICHUI U HEOOXOIUMBIE

(u3nIecKue 3aKOHOMEPHOCTH

1.16

UCIIOIb30BaTh CXEMbl M CXEMaTU4YHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKUX YCTpPOICTB,
U3MEPUTETBHBIX MPHOOPOB M TEXHOJIOTMYECKUX MTPOIIECCOB P PEIICHUN YIEOHO-IPAKTUIECKUX
3a[ad, ONTHYECKHE CXEMBI IUIS TIOCTPOSHHS M300pa)KeHUH B INIOCKOM 3epKaie W coOmparomeit
JIMH3€

1.17

MPUBOIUTH IPUMEPHI (HAXOIUTh HH(POPMAIIHIO O IpUMEpax) MPaKTHUECKOTO HCIOIb30BaHMS (H-
3MYECKUX 3HAHWH B ITOBCEAHEBHOHM JKM3HU IS oOecriedeHHss 0e30MacHOCTH MpH 0OpaIieHuu
¢ mpnbopaMu ¥ TEXHHYECKUMH YCTPOICTBAMH, COXpaHEHHNS 37I0pOBbS U COOIIOAEHHS HOPM 9KOJIO-
TMYECKOT0 MTOBENEHHS B OKPYKAIOILEH cpefie

1.18

OCYIIECTBIISITh MOUCK WH(pOpMaIHK (PHU3UUECKOTO COIepKaHus B ceTH IHTEpHET, CaMOCTOSTEITLHO
(hopMyIupysl TOUCKOBBIA 3ampoc, HAXOAWTh MYTH OMPEICICHUS JOCTOBCPHOCTH ITONYyYCHHOU
HH(QOPMAIMH Ha OCHOBE HMCIOIINXCS 3HAHUH U TOTIOJHUTEIFHBIX UCTOYHHKOB

1.19

UCIIOJIB30BaTh TPH  BBIOJNHEHHHM Y4YeOHBIX 3aJaHWH HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(pU3MUECKOT0 COIEpKaHUs, CIPaBOYHBbIE MaTepHalbl, pecypchl ceTH VIHTepHeT; BIajgeTh




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30oBaTe/IbLHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusd

npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHus HHPOpPMAIMKW W3 OJHON 3HAKOBOU
CHCTEMBI B IPYT'YIO

1.20

co3/1aBaTh COOCTBEHHBIC MUCEMEHHEIE M YCTHBIE COOOIICHNS Ha OCHOBE HH(OPMAIINU U3 HECKOIIh-
KAX WCTOYHHKOB (PM3MYECKOTO COICPIKAHIS, IMyOIMYHO MPEICTABISATh PE3YNbTAThl MPOCKTHOU
WIM HCCIEOBATENbCKON JEATENbHOCTH, MpPU 3TOM TPaMOTHO HCIOJIb30BATh W3YyUEHHBIN
MOHATHHAHBIHN anmapaT H3y4aeMoro pasjena QU3UKY U CONPOBOXKIATH BEICTYILUICHHE MTPE3CHTAIUCH
¢ ya€ToM 0COOEHHOCTEH ayINTOPHUN CBEPCTHHKOB

1.21

IIPY BBITIOJIHEHUH Y4eOHBIX HMPOEKTOB M MCCIECIOBAHMHA (H3HUYECKHUX MPOILECCOB PaclpelcisaTh
0053aHHOCTHU B TPYIIIIE B COOTBETCTBUMU C IMOCTABJICHHBIMU 3a/la4aMU, CIEIUTH 32 BBIIOJHEHHEM
IUTaHa JIeHCTBHI M KOPPEKTHUPOBATh €ro, aJeKBaTHO OILIGHWBAaTh COOCTBEHHBIH BKIaa B
JeSTeNIbHOCTD TPYIIIBI, BEICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJEICTBHE, IPOSIBIISAS TOTOBHOCTD

paspemarh KOHQIUKTHI

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUS

7 KIIACC
Kopn Kon
IIpoBepsieMble 3J1eMEHTBI COACPKAHUSA
paszeJia 3J1eMEeHTa
®U3UKA U EE POJIb B [TIO3HAHUW OKPY)XAIOIIET'O MUPA
11 ®usuka — Hayka o npupone. fIBineHus npupoasl. PU3HUECKUE SBICHUS: MEXaHUYECKUE,
' TEIIOBbIE, SIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
12 Ousnyeckue BeTUUMHBL. M3mepenue ¢msnueckux BenuuuH. Duszndeckue NPUOOPEI.
' ITorpeurHocts n3MepeHnit. MexIyHapoaHast CUCTEMa €IMHHUIL
EcrecTBeHHOHAYYHBI METOJ TO3HAHMA: HAOJIOIEHNE, MOCTAHOBKA HAay9YHOTO BOIPOCa,
1.3 BBIJIBIDKCHHE THITOTE3, SKCIIEPUMEHT 110 MPOBEPKE THIOTE3, 00BSICHEHHE HAOII01aeMOTro
1 SBJICHUS
1.4 Onucanne GU3NIECKUX SIBIICHUH ¢ TTIOMOIIBIO MOJIeNeH
[IpakTuueckue paboThI:
15 M3mepenue paccTOsIHUA.
Wzmepenne o0bEMa KUIKOCTH U TBEPAOTO Tea.




Kon Kon
e SeMeHTa IIpoBepsieMble 31eMeHTHI COIePKAHUSA
OnpeneneHue pa3MepoB MaJIbIX TEIl.
W3mepenne TteMmmeparypsl IpH TIOMOIIM JKHIKOCTHOTO TepMOMETpa U JaT4HKa
TeMIepaTypbl
ITEPBOHAYAJIbHBIE CBEJIEHIS O CTPOEHNU BEHIECTBA
91 CrpoeHue BelECTBa: aTOMBI M MOJICKYJIbI, WX pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHE BEIECTBA
99 JBwkenne wactui BemecTBa. CBsI3b CKOPOCTH ABMXKEHHUS YaCTHI] C TEMIIEpaTypOil.
' BpoyHoBckoe npmxenue, muddy3ust
2.3 BzanmozeiicTBre 9acTHI] BEMIECTBA: PUTDKEHHIE M OTTATKUBAHHE
ArperatHble COCTOSIHUSI BEIIECTBA: CTPOSHHE Ta30B, JKUIAKOCTEH W TBEPIBIX
2.4 (KpUCTaITHUECKIX) Tell. B3anMOCBS3b MEKIy CBOMCTBAMH BEILIECTB B Pa3HBIX arperaTHhIX
2 COCTOSTHIISIX M IX @aTOMHO-MOJICKYJISIPHBIM CTPOSHHEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIbI
[IpakTudeckue pabOTHL:
OreHka [uamMeTpa aToMa METOJIOM PSIOB (C UCHONb30BaHueM (otorpaduil).
2.6
OMBITHI 110 HAOTIOJCHUIO TETNIOBOT'O PACIIIMPEHHSI Ta30B.
OmnbITH 110 00HAPYKEHUIO JEHCTBHSI CHIT MOJIEKYJLIPHOTO TIPUTSIKEHUS
JIBWDKEHUE U B3AMMOJIEVCTBUE TEJI
3.1 Mexanmdeckoe OBIDKeHHE. PaBHOMEpHOE M HEpaBHOMEPHOE IBIKCHUE
39 Cxopoctb. CpenHsist CKOPOCTh IIPU HEPABHOMEPHOM JABIKEHUH. Pacuér myTu u BpeMeHH
' JBUKCHUS
33 SBrnenue wHepiMH. 3aKOH WHepHHMH. B3amMopedcTBHe Ten Kak NPHYMHA HW3MCEHEHUS
' CKOPOCTH JBMXKEHHUS Tel. Macca Kak Mepa HHEPTHOCTH Tella
34 [InoTHOCTH BemecTBa. CBS3b IUTOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHHIE 00BEMa
' BelecTBa
3.5 Cuta Kak XapaKTepUCTHKA B3aUMOJICHCTBHS TEJl
3.6 Cuna ynpyroctu u 3axoH ['yka. I3MepeHne CUilbl ¢ TOMOIIBIO TUHAMOMETpa
3 37 SBrenue TaroteHus W cwna TsokectH. Crila TSDKECTH Ha JIPYTuX IuTaHeTax. Bec Tenma.
HesecomocTs
3.8 Cuna tpenus. TpeHre CKONBKEHUS U TPEHHE TIOKOs. TpeHre B IPUPOJIE U TEXHUKE
3.9 CrnoxxeHue cuil, HarpaBJIEHHBIX 110 OAHOM NpsiMoii. PaBHOAEHCTBYIOIAS CHUIT
IIpakTudeckue paboOTHI:
OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBW)KCHHUs (IIApUKAa B IKHIKOCTH, MOJCIH
310 AIIEKTPUYECKOr0 aBTOMOOWIIA U Tak fnanee). OnpeneneHne cperHeil CKOPOCTH CKOMBKEHHS

Opycka WM IIAapUKa IO HAKJIOHHOW MockocTu. OnpeneneHue MIOTHOCTU TBEPAOro
terna. OIBITH, TEMOHCTPHUPYIOIINE 3aBUCUMOCTD pacTsDKeHUs (1eopManni) NpyKHHBI OT
IIPUIIOKEHHOH Crilbl. ONBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS

OT Beca TeJia ¥ XapakTepa COMPHKACAIOIINXCS TOBEPXHOCTEH




Kon Kon
e SeMeHTa IIpoBepsieMble 3J1eMEHTHI COIePKAHUSA
311 Ou3uyecKue SBICHUS B MPUPOJIE: IPUMEPBI ABIKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B KUBOI
' 1 HESKUBOW TIPUPOJIE, NSUCTBHUE CHITBI TPSHHUS B IPUPOJIC U TEXHHUKE
3.12 TexHu4eckue ycTpoicTBa: TUHAMOMETP, MOALUIHUITHUKH
JABJIEHUE TBEP/BIX TEJI, )KUJIKOCTE U TA30OB
4.1 Hasnenue tBEpaoro tena. CriocoObl yMEHbILIEHUS U YBEJTUYEHUS 1aBJICHUS
4.2 JlaBiieHue raza. 3aBUCUMOCTb JIaBJICHHUS Ta3a OT 00bEMa, TeMITepaTyphl
43 Ilepenaua naBiaeHHs TBEPABIMH TelaMH, >KUAKOCTAMH U Ta3amu. 3akoH Ilackais.
' ITHeBMaTHYECKHE MAITUHBI
44 3aBUCHMOCTb JaBJIEHHUA JKUIKOCTH OT TIyOMHBL. ['HMapocTaTudeckuid mapaokc.
' Coobuaromuecs cocynsl. ' uapaBaueckue MEXaHU3Mbl
AtMocepa 3emiin U atMocepHoe aaBieHue. [IpHUYMHBI CYIIECTBOBaHUS BO3IYIIHON
45 o6onouku 3emnu. OmnbiT Toppuyensy. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI
HaJ YpOBHEM MOps
4.6 N3mepenue atmochepHOTo naBieHus. [Ipudopsl s n3MepeHns aTMOC(HEPHOTO JTaBICHUS
47 JeiicTBHe *KHUIIKOCTH U Ta3a Ha OTPY>KEHHOE B HUX TeNo. BrlTankuBaromas (apxumMenoBa)
' cuna. 3akoH Apxumena
4 4.8 IInaBanue Ten. BoznyxormaBanue
IIpakTrueckue paboOTHI:
Hccnenoanre 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTrpyKEHHOU B KHUIKOCTh YaCTH
tena. Onpenenenrne BHITAKABAIOMICH CUJIBI, JEWCTBYIONIEH HA TENO, MOrpYyXEHHOE B
4.9 JKHUIKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAIKMUBAIOMIEH CHIIbL, ACHCTBYIOLIECH Ha TENO
B XKXUJKOCTH, OT MAacCChI TE€Ja. OHLITI)I, )leMOHCTpI/IpyIOHll/Ie 3aBUCHUMOCTH BLITaJ'IKI/IBaIOHleﬁ
CHWJIBI, ISHCTBYIOIIECH Ha TENO B JKUAKOCTH, OT 00bEéMa MOTPYKEHHOU B KUAKOCTh YACTH
Tena W OT IUIOTHOCTH >XKUAKOCTH. KOHCTpyHpoBaHHE apeoMeTpa WM KOHCTPYHPOBaHHE
JIOAKU U ONpEACIICHUE €€ ITPy30H0IbEMHOCTH
410 dusnyeckre SBICHHUS B IPUPOJIE: BIUSHUE aTMOC(EPHOT0 JABICHUS HA )KUBOW OPTaHU3M,
' IJ1aBaHue phIO
411 TexHudyeckue YCTpOWMCTBa: COOONIAIOIIUECS COCYIbl, YCTPOWCTBO BOAONPOBOJA,
' THJIPABINYECKUN TIpecc, MAHOMETp, 6apoMeTp, BLICOTOMED, MTOPIIHEBOI HACOC, apeOMETP
PABOTA, MOIIIHOCTD, DHEPT' U1
51 Mexanndeckas paboTta
5.2 Mexannueckast MOILIHOCTb
53 IIpocTbie MEXaHU3MBI: pbIvar, 0JIOK, HAaKJIOHHAs! IUIOCKOCTh. [IpaBmiio paBHOBeCHs pbryara
5.4 IIpuMmeHeHune nMpaBuiia paBHOBECHS pblUara K 0JIOKY
5 55 «3omotroe  mpaBWiO» MexaHMKH. KosaQduuumeHT moje3Horo JACHCTBUSA MEXaHM3-
MOB. [IpocTeie MexaHU3MEI B OBITY U TEXHUKE
5.6 TloTennmanbHast SHEPTUHU TeNa, TOHATOTO Hal 3eMIIEN
57 Kunernueckas sneprus
5.8 ITonHas MexaHuuecKkas 3Heprusi. 3aKOH U3MEHEHMS] U COXPaHEHMs] MEXaHUYECKOH dHEpruU

59

IIpaxTrueckue paboThI:




Kon Kog
paszaena JJeMeHTa

HpOBepﬂeMue 3JIEMEHTBI COAECPKAHUA

Onpenenenue pabOThl  CHUJIBIL  TPEHHUA TMPH PAaBHOMEPHOM JBH)KEHHH Tejla [0
TOPU3OHTAIBHON MoBepxHOCTH. VccaenoBanre ycnoBuil paBHOBecHsl pbraara. M3mepenne
KITJ] nakmoHHOM TIOCKOCTH. M3yueHne 3aKkoHa COXpaHEHHSI MEXaHUIEeCKOW SYHEPTUHU

5.10 ®dusuveckye SBICHUS B IPUPOJIE: PHIYAry B TeJIe YeJIOBEKa
511 TexHUYeckHe YyCTPOMCTBa: phlYar, IMOABYIKHBIA W HEMOABIKHBIA OJOKH, HAKJIOHHAS
' IUIOCKOCTb, IPOCThIE MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
e > eMeHTA IIpoBepsieMble 3J1eMeHTHI COIeP:KAHUSA
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE NIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOPHH CTpOeHHUs BemecTBa. Macca
6.1 U pa3Mepsl MoneKyi. OIBITHI, MOATBEPXKIAIOIINE OCHOBHBIE ITOJIOKEHUST MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUHU
6.2 Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUH BemiecTBa. Kpucrammimaeckue
' 1 aMop(HbIe Tena
6.3 OOBbsCHEHNE CBOWCTB Ta30B, XHUIKOCTeH W TBEPIBIX TEl HA OCHOBE MOJOXKCHUN
' MOJIEKYJIIPHOKUHETUYECKOW TEOPUH
6.4 CMaurBaHHe W KalWUIAPHBIE SBICHUS
6.5 TerutoBoe paciImpeHne U CyKaTHe
6.6 Temnepatypa. CBA3b TeMIEpaTypbl CO CKOPOCTBIO TEMJIOBOTO IBHIKEHUS YaCTHUI]
6.7 Bnyrpennss sHeprus. CriocoObl M3MEHEHMsI BHYTPEHHEH SHEepruu: Tervionepenada u
6 ' COBEpIICHUE padOThI
6.8 Buns! Teruonepenaun: TEMIONPOBOAHOCTh, KOHBEKIIS, H3ITyUCHHE
6.9 KonndecTBo TemIoThl. Y enbHas TEIUIOEMKOCTD BEIECTBA
6.10 TernmooOMeH U TEIIOBOE pPaBHOBECHE. Y paBHEHHUE TETUIOBOTO OanaHca
6.11 [InaBnenue u 0TBEpAEBaHNE KPUCTAIUIMYECKUX BEIIECTB. Y AeNbHas TEIUIOTa IUIaBIECHHUS
6.12 ITapooOpa3oBanue u koHjeHcauus. HMcmnapenune. Kunenue. VYnenbHas Temiiora
' napooOpa3oBaHus. 3aBHCUMOCTH TEMIIEPATypPhl KUIICHUS OT aTMOC(HEPHOTO JaBICHUS
6.13 BrnaxxnocTs Bo3myxa
6.14 OHeprus ToIuMBa. Y JeNIbHAs TEII0Ta CrOPaHus
6.15 punmuner pabdotsl TemmoBbix asurareneit KIIJ[ TemmoBoro nBurarens. TemsoBblie
' JBUTATENN U 3alLUTa OKPYXKaroIeH cpebl
6.16 3aKOH COXpaHEHUsI U NIPEBPALLEHHsI SHEPTHH B TEIJIOBBIX IIpOLieccax




Kon
pa3neJia

Kon
3JIEMEHTA

6.17

HpOBepﬂeMue 3JJEMEHTBI COAECPKAHUA

[IpakTruyeckue paboTHI:

OnbITH M0 00HAPYKEHUIO JEHCTBHS CHIT MOJIEKYJISIPHOTO TIPHTSKEHUSL.

OnBITHI 10 BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHON COJIM MJIM caxapa.

OMBITHI IO HAOJIOJCHHUIO TETIOBOTO PACIIMPEHHS Ta30B, KHUIKOCTSH U TBEPABIX TeEll.

OmnpenerieHue JaBJICHUS BO3IyXa B Oa/sIOHE IINPHIIA.

OINBITEI, JEMOHCTPHPYIONIHE 3aBHCHMOCTh JaBJICHHUSA BO3IyXa OT ero o0béMa

1 Harp€BaHUs WU OXJIAKACHUL.

HpOB €pKa THUITIOTE3bI JIMHEHHOM 3aBUCHUMOCTH JJINHBI cTOJIOMKA KUIAKOCTH

B TEPMOMETPHICCKON TPyOKE OT TEMIIepaTypEI.

Habnromenne w3MeHeHHs BHYTpPEHHEW SHEPIWU Tella B pe3yibTaTe TEIUIOIEpenadd U

pa60T1>1 BHCUIHUX CHJIL.

HCCJ’IGI{OB&HI/IG SIBJICHUS TEIZIOOOMEHa IIpyu CMEIIUBAHUU XOJ]OZ[HOP'I 141 FOpH‘{eﬁ BOJBbI.

OnpeueHeHHe KOJIM4E€CTBA TCIUIOTHI, IMOJYYECHHOTO BOJIOM npu TEIUI00OMEHE C HarpeTbiM

MCTAJUIMYCCKUM HUITUHIAPOM.

Ormpenenenue yaeapbHON TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiiecca uCHapeHus.

Ormpenenenre OTHOCUTENFHON BIXKHOCTH BO3TyXa.

OrmpeneneHue yaenbHON TETUIOTHI TUIABICHUS JIBA.

6.18

dusnyecKue SIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KANWIISIPHBIE SIBICHUS B
IpHUpoe, KPUCTALIBL B Npupoje, u3nydenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE

Opu3sl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHEra.

6.19

TexHuueckue yCTpOﬁCTBaZ KalnmnuJuiIpbl, MTPHUMEPBI HCIOJb30BAHUA  KPHUCTAIJIOB,
KU IKOCTHBIN TEPMOMCTP, JATUHUK TEMICPATYpPbl, TCPMOC, CUCTEMA OTOIIJICHUA AOMOB,

THTPOMETPHI, IICHXPOMET, TTapoBasi TypOMHa, ABUTATENb BHYTPCHHETO CTOPaHMS.

OQJIEKTPUYECKME U MATHUTHBIE ABJIEHUS

7.1

3HeKTpI/I3aI_II/I5[ TCII. I[Ba poaa SJICKTPUICCKUX 3apsa10B

7.2

Bzaumoneiicteue 3apsHDKCHHBIX TEII. 3akoH KYJ'IOHa (SaBI/ICI/IMOCTL CHJIbI B3aMMOJICHCTBHS

3apsHPKECHHBIX TEJI OT BEJIMYUHEI 3apsAI0B U paCCTOSTHUA MEKITY TeHaMI/I)

7.3

Onexrpuueckoe mosie. HanpsokEHHOCTD 3JeKTpHYecKoro mouis. [IpuHnun cymneprno3unnn

JNIEKTPUYECKHX T0JIeH (Ha KaueCTBEHHOM YPOBHE)




Kon
pa3neJia

Kon
SeMeHTa IIpoBepsieMble 3JIeMEHTHI COIEPKAHUSA
24 Hocutenu snexTpuueckux 3apsaoB. DIIEMEHTApHBINA AnekTpudeckuid 3apsan. CtpoeHue
' aTtoMa. [IpOBOHHMKH W TUAICKTPUKU
7.5 3aKOH COXpaHEHHsI ANEKTPHUUECKOT0 3apsiaa
26 DNeKTpUYeCKHii TOK. YCIOBHS CYIIECTBOBAHHS JIIEKTPUUYECKOTO TOKa. MCTOUHMKH
' ITOCTOSIHHOI'O TOKa
27 JIefCTBHS AIIEKTPUUECKOTO TOKa (TETUIOBOE, XUMHYECKOE, MAarHUTHOE). DICKTPUICCKHHA
' TOK B KHIKOCTSAX M Ta3ax
7.8 Onexrpuyeckas nenb. Cuiia Toka. DIEKTPUUECKOe HANPSHKEHHE
7.9 ConpoTuBiieHHE TPOBOIHUKA. Y IEIbHOE CONPOTUBIIEHUE BEILIECTBA
7.10 3akon Oma Juid yyacTka Lenu
7.11 ITocnenoBaTensHOE U MapalIeTbHOE COSAMHEHUE POBOHUKOB
7.12 PaboTta 1 MOIIHOCTH ANIEKTpUYECcKOro Toka. 3akoH Jxoyins — Jlenna
213 DneKTpuyeckre Lenu U TOTPEeOUTENH 3JIEKTpUYecKol sHepruu B ObITYy. KopoTkoe
' 3aMBIKaHHE
7.14 ITocTositHHBIE MAarHUTEL. B3auMoaeicTBHE HOCTOSIHHBIX MATHUTOB
7.15 MaruauTHoe 1noje. MarauTHoe 1moJjie 3eMJIM U €r0 3HaUCHHE JIJIs )KU3HHU Ha 3eMiie
216 OmneiT Opcreaa. MarHUTHOE MOJIE SJIEKTPUIECKOT0 TOKa. [[puMeHeHne 3J1eKTpOMarHuToB
' B TEXHHUKE
217 JleiicTBHe MarHUTHOTO ITOJIA Ha MPOBOJHUK C TOKOM. DJICKTPOJBHIATEIh TOCTOSHHOTO
' ToKa. Micronp30BaHKe 3JICKTPOIBUTATEICH B TEXHHUECKUX YCTPOMCTBAaX M HA TPAHCIIOPTE
7.18 OmneiTel Qapazes. SIBneHue dIeKTpOMarHuTHON HHAYKIuuU. [IpaBumno Jlenma
219 Dnextporeneparop. CriocoObl MOMyUeHUS IEKTPUUECKON SHEPTHU. DISKTPOCTAHIIUH Ha
. BO306HOBHHCMLIX HNCTOYHUKAX 3Hepr1/11/1
IIpakTrueckue padbOTHI:
OMBITHI ITO HAOJIOJCHUIO JICKTPU3AIMH TSI MHAYKIIUCH U TP CONIPUKOCHOBEHHUH.
HccnenoBanne TEHCTBUS SJIEKTPUIESCKOTO OIS HA MPOBOAHUKH W TIUAJICKTPUKH.
COopka 1 mpoBepKa paObOThI AIEKTPHUESCKOM 1ENH MOCTOSHHOTO TOKA.
720 M3mepenne u peryJIupoBaHUe CHITBI TOKA.

I/I3MepeHI/Ie U pETYJINPOBAHUC HAIIPSXKCHU.

HccnenoBanue 3aBUCUMOCTH CHUIIBI TOKa, UAYIIETO 4Y€pe3 pE3UCTOpP, OT COMPOTHUBIICHUA

pe3ucTopa 1 HaNpsSHKSHUS Ha PE3UCTOpeE.

OHI)ITBI, ACMOHCTPUPYIOIINE 3aBUCUMOCTD 3JICKTPUYCCKOI'0 COIPOTUBJICHUS ITPOBOIHUKA

OT €TO MJIMHBI, IIJI0IAAN MMONEPECUYHOTO CEUCHUA U MaTCpuralia.




Kon
pa3neJia

Kon
3JIEMEHTA

HpOBepﬂeMue 3JJEMEHTBI COAECPKAHUA

IIpoBepka npaBuiia CI0XKEHUS HAIPSKEHUM MPU MOCIIEAO0BATEILHOM COEIUHEHUM JIBYX
pe3ucTtopoB. [IpoBepka npaBuiia Ui CUIbl TOKa MPU MapajuieIbHOM COSIUHEHUN Pe3HCc-
TopoB. Omnpenenenue paboTEI 3JIEKTPUYECKOTO TOKa, UIYIIETO yepes
pesuctop. OnpeneneHyue  MOLIHOCTH — JJIEKTPUYECKOr0  TOKa, BbIAEISIEMONM  Ha
pesuctope. MccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, MAYILIETO Yepe3 JIaMIIOuKy, OT Ha-
npspkerust Ha Hel. Onpenenenue KIIJ[ nHarpeBatems. MccnenoBanne MarHUTHOTO
B3alMOJEUCTBUS IOCTOSHHBIX MAarHuToB. M3yueHHe MarHuTHOIO MOJs IOCTOSIHHBIX
MarHuTOB  MpU  HUX  OObEAUHEHWH | pa3aeneHuu. MccnenoBanue — JeicTBus
JIEKTPUUECKOr0 TOKA HA MAaTHUTHYIO CTPEiKy. ONBITHL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh
CHJIBI B3aUMOJICHCTBHSI KAaTYIIKH C TOKOM M MarHUTa OT CHJIbI TOKA U HalpaBJIeHHs TOKa
B KaTyuke. Mi3yueHue  JeiicTBUS  MarHMUTHOTO  IOJsI  Ha  TPOBOJHHK €
TokoM. KoHCTpyupoBanue W m3ydeHue paboTsl 3nekTponsurareis. Msmeperne KITJI
3JIEKTPOJIBUTATEIIBHOM ycTaHOBKHU. OTIBITHI o HCCIICZIOBAaHUIO SIBIICHUS
9JIEKTPOMAarHUTHOW HMHAYKLMHU: HCCIENOBAaHHE WM3MEHEHUI 3HA4YeHUs U HalpaBlIeHUs

WHIYKIIHOHHOTO TOKa

7.21

Omuyeckre SBICHUS B IPUPOJIE: IIMEKTPUICCKUE SIBICHUS B aTMOc(epe, dIMEKTPHIECTBO
JKUBBIX OpPraHU3MOB, MATHUTHOE T0JIe 3eMIId, Ipeld MOoIrCOoB, pOJib MATHUTHOTO TOJIS

JJIA J)KU3HH Ha 3CMJ'IC, IIOJIAPHOE CUAHUC

7.22

TexHuueckue yCTpOMCTBa: 3JEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUYETUHK
SJIEKTPUYECKOH  DHEPIHH,  DIIEKTPOOCBETUTENbHBIE  TNPHUOOpPHI, HarpeBaTeNbHbIC

AJIEKTPONIPUOOPHI  (NTPUMEPBI), SJICKTPUUYECKHE TPEAOXPAHHUTENIH, JJIEKTPOMATHHT,

OJICKTPOABUTATEIIb ITOCTOSAHHOI'O TOKA, FCHEPATOP MOCTOAHHOI'O TOKa

9 KJIACC

Kon paznena

Ko simemenra

[IpoBepsiemMble 371€MEHTBI COAEPKAHUS

MEXAHWYECKUE SABJIEHUA

8.1

Mexanuyeckoe nBuxkeHue. MarepuanbHasd Touka. Cucrema orcuéra

8.2

OTHOCHTEITBFHOCTh MEXaHHYIECKOTO JABHXKCHHA

8.3

PaBHOMEpHOE NIPAMOJIMHENHOE IBUKEHUE

8.4

HepaBHOMepHOC HpﬂMOJ’IPIHefIHOC JABHXKCHHC. CpeZ[HHH 1 MTHOBCHHAs CKOPOCTH TEJIa IpH

HEPAaBHOMEPHOM JBHKECHUU

8.5

Vckopenue. PaBHOYCKOpEHHOE TIPSIMOJTMHEHHOE JBUKCHIE

8.6

CBo6Oonuoe nanenue. OneiTel I'anuies

8.7

PaBHOMepHOE NBIDKEHHE MO OKpYyKHOCTH. [lepron m 4yactota oOpameHus. JIuneitHas u
yriIoBasi CkOpocTu. LIeHTpocTpeMuTeIbHOE YCKOpEHHE




8.8

IlepBrrit 3akon HeroTOHA

8.9 Bropoii 3akon HeroToHA
8.10 Tpetuit 3axoH HproToHa
8.11 [TpuHIUT CYyTIEPTIO3UIIANA CHIT
8.12 Cuna ynpyrocty. 3akoH I'yka
8.13 Cuna TpeHus: Crila TPSHUS CKOIBKCHUS, CHIIA TPSHUS MTOKOSI, PYTHE BUABI TPEHISI
8.14 Cuna TSDKeCTH M 3aKOH BCEMUPHOTO TSATOTCHUS. Y CKOPEHHE CBOOOJHOTO MaACHHS
8.15 Jewxkenue mianer Bokpyr Comnma. IlepBas kocmuueckasi ckopoctb. HeBecomocTs u
' TIEPETPY3KH
8.16 PaBHOBecHe MaTepHaTbHOU TOYKH. AOCOIFOTHO TBEPIOE TEIO
8.17 PaBHOBecue TBEpAOro Telma ¢ 3aKpeILIEHHON OCbIO BpaleHus. MomeHT cunbl. Llentp
' TSDKECTH
8.18 Mmmynsc tena. 3MeHnenue umimynbsca. MMiyisc cuisl
8.19 3aKOH COXpaHEHUsI UMITYJIbCca
8.20 PeakTuBHOE NBMKEHUE
8.21 Mexanndeckast paboTa U MOIITHOCTb
8.22 Pabota cun TsxecTH, ynpyrocTH, TpeHus. CBsi3b SHEPTUU U PaOOTHI
8.23 IToTeHIMaNBHAS SHEPTHSA Tella, MOIHATOT0 HaJl TOBEPXHOCTHIO 3eMITH
8.24 [NoTeHnManbHast SHEPTUs CKATOW TPYKUHEI
8.25 Kunernueckas sHeprus. TeopeMa 0 KHHETHUSCKOW SHEPTUN
8.26 3aKOH COXpaHEeHHs MEXaHHYEeCKON SHEPriH
IIpakTrueckue pabOTHI:
OmnpeneneHue CpeaHel CKOPOCTH CKOJBKEHHS Opycka WM JABMXKEHHS IIapHKa IO
HAKJIOHHOW IUIocKocTH. OTpeneneHne YCKOPEHHs Tela IPH paBHOYCKOPEHHOM JIBIKCHUH
10 HAKJIOHHOM INTOCKOCTH.
HccrnenoBanne 3aBUCHMOCTH ITyTH OT BPEMEHH IMpPU PaBHOYCKOPEHHOM IBIDKCHHH 0O€3
Ha4aJIbHON CKOPOCTH.
8.27 .
IIpoBepka rUMOTE3bI: €COM MPH PAaBHOYCKOPEHHOM ABIKEHUU 0€3 HayalbHOI CKOPOCTH
IIyTH OTHOCATCS KaK Psifi HEYETHBIX YHCEIN, TO COOTBETCTBYIOIINE POMEKYTKHA BPEMECHH
OJTMHAKOBHI.
HCCHG,Z[OB&HI/IC 3aBUCUMOCTHU CHJIbI TpPCHHUSA CKOJIBKCHUSA OT CHJIbI HOPMAaJIbHOTO
nmasnenus. OnpenencHne Kod(QQUIUEHTa TPEHUS CKONBXeHUsI. OmnpeneneHne KECTKOCTH
npyxuHsl. OnpezneneHne padbOTHl CHIBI TPEHUS NPH PAaBHOMEPHOM IIBIKEHHH Teja o
FOpH3OHTaIILHOﬁ TTOBEPXHOCTH. OHpeIIeIIeHI/IC paGOTBI CUJIbI YIIPYTOCTH IIpU HO)I’béMe
rpy3a C HCHONb30BaHNEM HEMOABIKHOTO U MOJIBIKHOTO OJIOKOB
8.28 dusnueckue SBICHUS B npupoac: MpUJIMBbl U OTJIHMBBI, JBWKXCHUC IIJIAHET ConHeyHoM
' CHUCTEMBI, pCAKTUBHOC JIBMKCHUEC JKUBBIX OPIraHU3MOB
8.29 TexHnueckne ycTpoHCTBA: CHHMIOMETP, JATYMKH IOJIOKEHHS, PACCTOSHUS M YCKOPEHHS,

paxeThl

MEXAHMWYECKUE KOJIEBAHW U BOJIHBI

9.1

KonebarensHoe nmwkerne. OCHOBHBIE XapaKTEPUCTHKH KoJjieOaHMIi: MEpHoJ, 4acToTa,
aMILTUTyZa




MaremaTudecku u HPY)KI/IHHLIfl MAasATHHUKH. HpeBpameHHe OHEPTrUuu 1nmpu KoJIeOaTeILHOM

9.2
JIBIDKEHUHN

9.3 3aryxatoniie koneOanus. BeiHyX1eHHbIE KoneOanus. Pesonanc
Mexanndyeckre BONMHBI. CBOWCTBA MEXaHWYECKUX BOJH. [IpOMOJIBHBICE W IMOMEPEYHBIC

9.4 BOJIHBL. JIJTHHA BOJHBI M CKOPOCTH €€ pacmnpocTpaHeHus. MeXxaHn4ecKHe BOJIHBI B TBEPIOM
Tele, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ' poMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6 WHdpasByk u yIbTpasByK
[IpakTrueckue paboOTHI:
OnpeneneHue YacTOThl U ePHoia KoJeOaHuH MaTeMaTHYECKOTO MasiTHUKA.

9.7 OmnpeneneHre 4acTOThI U MEPHU0/Ia KOJIeOaHWH TIPYKUHHOTO MasTHUKA
HccnenoBanue 3aBUCUMOCTH TEPUOa KONIEOAHUI MOIBEIICHHOTO K HUTHU TPy3a OT JIJIHHBI
HuTH. VccrienoBanue 3aBUCHMOCTH TIEpHOo/ia KOJICOaHUH TPYKUHHOTO MasTHHKA OT MacChI
rpy3a. [IpoBepka HE3aBUCUMOCTH TIepHOJia KOJIeOaHUH Tpy3a, IMOJABEIICHHOTO K HUTH, OT
MAacChl Tpy3a U ®ECTKOCTH MPY>KUHBIL. V3MepeHne YCKOPEHUs CBOOOTHOTO MaCHUS

9.8 ®dusnveckrue SBJICHUS B TPHUPOJEC: BOCIPHATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSCEHUE,
ceficMHUYEeCKUe BOJIHBI, ITyHAMH, 3X0

9.9 TexHuueckue yCTpOHCTBA: 3X0JIOT, UCIIOIB30BAHUE YIBTPA3BYKa B OBITY M TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE N 9JIEKTPOMAT'HUTHBIE BOJIHBI

3J'ICKTp0MaFHI/ITHOC II0JI€C. 3J'IeK’I‘p0MaFHI/ITHI>Ie BoaHbl. CBOMCTBA QJICKTPOMAIrHUTHBIX

10.1
BOJTH
10.2 [IIxana >7eKTPOMarHUTHBIX BOJIH
10.3 OnexTpomMarHuTHasg npupoja ceera. CKopocTh cBeTa. BomHOBbIE cBOIiCTBA cBETa
10 ITpakTuyeckue paboTHL:
10.4
W3yueHne CBOICTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBI0 MOOMIBHOTO TenedoHa
105 duznueckue SABJICHHUSA B pupoxac: OHOJIOTHYECKOE Z[eﬁCTBHC BUOUMOIO, YJbTpa-
' (hMOJIETOBOTO U PEHTTEHOBCKOTO M3ITyUSHHUN
10.6 TexHUYecKHe yCTpOICTBA: HCIIOIb30BAHUE DJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBA3H
CBETOBBGIE SIBJIEHUA
111 JIydeBast Moznens cBera. MIcTouHNKY CBETa
11.2 IIpsMonrHeHOE PacIIpOCTPaHEHHE CBETA
11.3 Otpaxenue cBeta. [lnockoe 3epkano. 3aKOH OTpaKEHUs CBeTa
11.4 [Ipenomenne cBeta. 3aKoH npenoMiIeHus cBeTa. [loTHOe BHyTpeHHee OTpaskeHHE CBETa
115 JIunza. Xon imydeit B TMH3E
11 116 Onruueckas cucreMa QoToanmapaTa, MUKpPOCKOIIA U TEJIECKOIIa
11.7 I'ma3 xak onTuyeckas cucreMa. bau3opykocTs U 1ajIbHO30PKOCTh
118 Pasznoxxenue 6enoro csera B criektp. OnbiTel HptoToHa. CrioxkeHue CrIeKTPaIbHBIX [IBETOB.
' Jlucniepcus cBeta
[IpakTryeckue paboTHI:
11.9

HCCHG)IOBEIHI/IC 3aBUCUMOCTH yTJia OTPAXKCHUA CBETOBOT'O Jiy4a OT yIJia IaJiCHus.




W3zydenne xapakTepucTUK H300pakeHns ITpeMeTa B INIOCKOM 3epKaJle.
HccnemoBanue 3aBHCUMOCTH yIJla MPEIOMIICHHS CBETOBOTO Jyda OT yIyla HaaeHHs Ha
TPaHUIE «BO3IYX — CTEKIION.
[TomyueHre n300pakeHUH ¢ TOMOIIBIO COOUPAIOTICH JIMH3HI.
Omnpenenenre GOKYCHOTO PAaCCTOSHUS U ONTHYECKOH CHIIBI COOMPATOIIEH JIMH3EL.
OMBITHI 10 Pa3IOKEHUIO OEJIOTO CBETA B CIIEKTP.
OmBITH 11O BOCIIPUATHIO IIBETA IIPEMETOB NPH NX HAOIIOJCHUH Yepe3 BETOBbIE (PUITBTPHI
11.10 Omsuyeckne sBiIeHUs B mpupone: 3atMeHuss Connna u JIyHbI, IBeTa TeJ, ONTHYECKHE
' sBJIeHNA B aTMoc(epe (1BeT HeOa, pedpakuus, paxyra, MUPax)
11.11 TexHUYECKHE YCTPOMCTBA: OUKH, TIEPUCKOII, (hOTOAIITIapAT, ONTHYESCKHAE CBETOBOIBI
KBAHTOBBIE ABJIEHV
12.1 OmneiTel Pezepdopna u maHetapHas MoJie)ib atoMa. Monenb atoma bopa
12.2 Hcnyckanue u nornomieHne ceeta aroMoM. KBaHThl. JInHeH4aTbie CIeKTPhI
12.3 PamnoaktuBHOCTE. Allb(ha, 6eTa- ¥ raMMa-u3ITydeHHS
12.4 Crpoenue aToMHOro siapa. HykimoHHast MoJens aToMHOT O siipa. M30Tomns!
125 PamnoaktuBHbIe ipeBpaienus. [leprox nmomypaciiaga aTOMHBIX SIep
12.6 SnepHble peakuuy. 3aKOHBI COXPaHEHUS 3apSI0BOr0 U MacCOBOTO YHCEI
12.7 DHeprus CBs3u aTOMHBIX sifep. CBsA3b MAcChl M SHEPTHH
12.8 Peaxunu cunTe3a 1 AeneHus saep. Mcrounuku sHepruu CoiHIA U 3BE3]
12.9 Snepuas sHepreTuka. JleficTBre paIioaKTHBHBIX M3IYICHUH Ha KHUBBIC OPTaHI3MBI
12 IIpakTudeckue paboOTHI:
HabmnroneHne CjIOMHBIX U TMHEHYATHIX CIIEKTPOB M3ITyICHUSL.
12.10
HUccrnenoBanne TPEKOB: n3MepeHne SHEPTUU YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 (pOTOTpadHsIM).
W3mepenue painoakTHBHOTO (oHa
Ou3nyeckue SBICHUS B IPUPOJIC: €CTCCTBSHHBIN PaJOaKTUBHBIN ()OH, KOCMUYECKHUE Ty,
1211 paZioaKTUBHOE U3J1y4YE€HUE IPUPOIHBIX MUHEPAIIOB, IEICTBUE PalMOAKTUBHBIX U3IIy4YEHUN
Ha OpPraHu3M 4YejoBeKa
12.12 TexHu4YecKkue yCTpoicTBa: CIEKTPOCKOII, MHIMBUAYAJIBHBIA J03UMETpP, Kamepa Bunbcona

MPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHWSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHMSI




Kon
NpoBepsieMoro
TpedoOBaHMSI

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOI'O 00111er0
oOpa3oBanus Ha ocHoBe PI'OC

[Tornmanue poiu (U3UKKM B HAYYHOH KapTHHE MHpa; cCHOPMUPOBAHHOCTH 0A30BBIX MpE-
CTaBJICHUN O 3aKOHOMEPHOW CBS3M W MO3HABAEMOCTH SIBJICHUN MPHUPOABI, O pPOJU
IKCIEPUMEHTA B (PHM3HKE, O CUCTEMOOOPa3yromei poiau (GU3UKKA B Pa3BUTHU SCTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHI, 00 BOIIONMU (PU3MUECKUX 3HAHWN M MX POIHU B IIEJIOCTHOU
€CTEeCTBCHHOHAYYHOW KapTHHE MHUPA, O BKJIA/IE POCCUIICKHUX U 3apyOeKHBIX YIEHBIX-(PH3UKOB
B pa3BUTHE HAyKH, OOBSICHCHHE MPOIIECCOB OKPYKAIOMIETO MHpPa, Pa3BUTUE TEXHUKU U
TEXHOJIOTUHN

3HaHUSA O BHJAX MaTepuH (BEUISCTBO W IOJIE), O JIBHKECHHUH Kak crocobe CyIIecTBOBAaHU
MaTepud, 00 aTOMHO-MOJICKYJISIPHOW TEOPHH CTPOSHHS BEIIECTBA, O (U3UUECKON CYNTHOCTU
SIBIICHUN TPHUPOIBI (MEXaHUYECKUX, TEIUIOBBIX, dJCKTPOMATHUTHBIX W KBAHTOBBIX); YMEHHE
pa3iuyaTh SBJICHHS [0 ONWCAHUIO WX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIONIMX JaHHOE (PU3HUYECKOE SBJICHHE; YMEHHE pACIIO3HABATh IIPOSIBICHUE
U3yYCHHBIX (DU3MYECKUX SBICHUH B OKPYKAIOIIEM MHpE, BBIICISAS HX CYIICCTBCHHBIC
CBOIicTBa (PU3HAKK)

Bnagenne ocHoBamu TMOHATHHHOTO amnmapara M CHMBOJHYECKOI'O A3BIKa (bH3PIKPI u
HCIIOJIb30BAHUE UX IUIA PCHICHHUA y‘leGHBIX 3a7a4; YMCHUC XapaKTCPU30BATb CBOICTBa TCI,
(1)1/131/1'1601(1/[6 SABJICHUS U IPOLCCChI, UCITOJIb3Y 1 (I)YHI[aMCHTaHLHLIe 1 SMIIUPHUICCKUEC 3aKOHbL

VYMeHnue onuceIBaTh N3YYCHHBIC CBOMCTBA TEII H (I)I/I3I/I'-ICCKI/IG ABJICHUA, HWCIOJIB3YyA
(I)I/I3I/I'-ICCKI/IC BCIIMYHHBI

Bramenve ocHOBaMH METOIOB HAYYHOrO TIO3HAHHMSA C YYETOM COOJNIOZCHUS IPAaBUI
Oe3ormacHOro Tpyna: HaOIroaeHUE PU3HICCKUX SBIICHWN:

YMEHHE CaMOCTOSITEIBHO COOMpaTh 3KCIEPUMEHTAIBHYI0 YCTaHOBKY M3 JaHHOTO Habopa
000pyROBaHMS 110 MHCTPYKILIUH, ONMKCHIBATh XOJ OMBITA U 3aIMCHIBATh €O PE3yJIbTaThl, op-
MYJIMPOBaTh BBIBOJIBI;

MIPOBEJICHHUE MPAMBIX M KOCBEHHBIX U3MEpEHHUH (PM3NUECKUX BENWYMH: YMEHHUE IJIAHUPOBAThH
U3MEpPEHHS, CAaMOCTOSTEIBHO COOHMPATh SKCHEPHUMEHTATIBHYIO YCTAHOBKY IO WHCTPYKIIHH,
BBIUMCIIATH 3HAU€HHE BEJIMYMHBI W aHAJU3UPOBATh IOJIYYEHHBIE PE3yNbTaThl C Y4ETOM
3aJJaHHON HOTPELTHOCTH PEe3yNbTaTOB H3MEPCHUIL;

IIPOBEACHUEC HECIIOXKHBIX 3KCICPHUMCHTAJIIBHBIX HCCJICZ[OBaHHfI; CaMOCTOATCIBbHO CO6I/IpaTB
OKCIICPUMECHTAJIbHYIO YCTAHOBKY U IIPOBOAWUTH MCCIICAOBAHUEC 110 MHCTPYKIUH, ITPEACTABIIATH
TMOJIYYCHHBIC 3aBUCHUMOCTU (I)I/ISI/I‘ICCKI/IX BCIMYHMH B BUIC TaGHI/IH nu Fpa(I)I/IKOB, Y4YUTBIBATH

TMOTPEIIHOCTH, ACJIATh BHIBOJbI 10 PE3YyJIbTaTaM UCCICIOBAHUA

[Nonnmanne XapakTepHBIX CBOWCTB (PH3MYECKUX MOJENCH (MaTepHaibHas TOUKa, a0COIIOTHO
TBEP/IOE TEJIO, MOJICIHN CTPOCHHS Ta30B, KUJKOCTEH WM TBEPIBIX TeJ, TUTAHETapHAs MOJCIh
aToMa, HYKJIOHHAas MOJINIb aTOMHOTO S/ipa) U YMCHHE IMPHUMEHSATh UX JUIS OOBSICHCHHUS

(hM3UIECKUX IPOIIECCOB

YMeHne OOBACHATH (M3MUECKHE MPOLECCHl W CBOMCTBA TeN, B TOM YHCIIE M B KOHTEKCTE
CUTyallMil IIPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YacCTHOCTH, BBIABIATH MPUYMHHO-
CIICZICTBCHHBIC CBSI3U M CTPOUTH OOBSICHEHHE C ONOPOil Ha M3yUCHHBIE CBOHCTBA (DU3UUECKUX
SBJICHUH, PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOZEIHN

YMeHne pemats pacuéTHble 3amadud (Ha 0aze 2 — 3 ypaBHEHUI), HCHONB3YSI 3aKOHBI H
q)OpMyJ'ILI, CBsA3BIBAIOIINEC (bI/ISHIIGCKI/Ie BCJIMYUHBI, B YaCTHOCTH, 3alIMChIBATH KPATKOC YCIIOBUC




Kon IIpoBepsiemble TPeOOBaHUSA K NPEAMETHBIM pe3yJbTaTaM 0230BOI0 YPOBHS
MPOBEPSAEMOro OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOI'O 00111er0
TpedoOBaHMSI oOpa3oBanus Ha ocHoBe PI'OC

3aJ1a4d, BBISIBIIATH HEOCTAIOIINE JaHHbIE, BEHIOUPATh 3aKOHBI U ()OPMYITBI, HEOOXOTUMBIE IS
e€ pelleHus, HUCIOJIb30BATh CHPABOYHBIE JAHHBIE, MPOBOAMTH PACUETHl U OLIEHUBAThH
PEATMCTUYHOCTh TOJYYEHHOTO 3HAYEHUS (PU3UYECKON BETUYMHBI, yYMEHHUE ONpEeAeIsiTh
pa3MepHOCTh (PU3HUYECKON BEIIMYMHBI, TOJYYCHHOHN NP PEIICHUH 3a1a9H

YMeHue XapaKTepu30BaTh NPUHIUIBI ACUCTBUS TEXHUYECKUX YCTPOMCTB, B TOM YHCIE
OBITOBBIX MPHUOOPOB, W MPOMBIIIICHHBIX TEXHOJOTHYECKUX MPOLECCOB IO UX OMUCAHUIO,
UCTIONIB3YS 3HAHWSA O CBOWCTBaX (HM3MUYECKHX SABJICHHN W HEOOXOAWMBIE (QHU3MYCCKHE
3aKOHOMEPHOCTH

YMeHre HCIOoNb30BaTh 3HAHHWS O (PU3WYECKUX SIBICHUSIX B TIOBCETHEBHOW JKU3HU JUIS
obecrieyeHus: 0E30MACHOCTH MPH OOpAIEHUH ¢ OBITOBBIMH MPHOOPAMU U TEXHUYCCKHUMU
10 YCTPOUMCTBAMH, COXPAHEHHS 3II0OPOBbS U COOJIOJCHHSI HOPM SKOJIOTHYECKOTO ITOBEICHUS B
OKpYXXaloIllel cpejie; MOHMMaHHEe HEOOXOJMMOCTH MPUMEHEHHS MOCTIKCHUH (DU3UKH U
TEXHOJIOTHH JUIS PAlMOHAIBHOTO MPUPOIOTIOJIE30BAHUS

OMBIT TTOKCKA, TPe0Opa3oBaHuUs U MPEACTABICHUS HHPOpMAHK (HU3UIECKOTO CONEPIKAHMS C
UCIIOJIb30BAHUEM HH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA; YMEHHE OIICHHBAThH
JIOCTOBEPHOCTh MOJYYEHHOH MH(GOPMAIIUK HA OCHOBE MMCIOLIMXCS 3HAHUWA M JOTIOTHUTEIh-
1 HBIX HCTOYHHUKOB; YMCHHE HWCIIOJIb30BaTh MpPU BBHIIOJHCHHUHM YYSOHBIX 3aJaHU HAy4HO-
HOMYISPHYIO JIUTEPATYPY PU3UUECKOTO CO/ICPIKAHMS, CIIPABOYHBIC MATEPHUAIIBI, PECYPChI CETH
WHTepHeT; BIaficHne 0a30BBIMH  HaBBIKAMHU IPeOOpa3oBaHusl WHGOPMAIMK U3 OJHOMN

3HAKOBOW CHCTEMBbI B APYryro; YMCEHHUE CO31aBaTb COOCTBEHHBIE IHUCHMEHHBIC H YCTHBIC

COO6IJ.[GHI/I$[ Ha OCHOBC I/IH(l)OpMaIII/II/I 13 HCCKOJIBKUX UCTOYHUKOB

INEPEYEHDb 3JIEMEHTOB COJAEPKAHUS, IPOBEPSIEMbBIX HA OI'D I10 ®U3UKE

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

1 MEXAHUWYECKUE SABJIEHUA

1.1 MexaHnnyeckoe nBrxkeHne. MartepuanbHas Touka. Cuctema otcuéra. OTHOCUTENBHOCTD IBUKCHHUS

PaBHOMepHOC 1 HCPABHOMCPHOC JIBHIKCHHUC. Cpez[Hsm CKOpPOCTbD. <I)0pMyna JJIA  BBIYMCICHHA CpCI[HCI\/'I

12
CKOPOCTH: V = S/t
PaBHOMepHOE TpSAMONMHEIHOE IBIDKCHHE. 3aBUCHMOCTb KOODIMHATHI Telna OT BpPEeMEHH B Cllydae
PaBHOMEPHOTO TPSIMOJIMHEHHOTO JIBHKEHHS:

13

I'padukn 3aBUCUMOCTH OT BpPEMEHH JUIS MPOEKINH CKOPOCTH, MPOSKIIUH NEePeMEIIEeHHs, IyTH, KOOPAUHATHI

IIpY PaBHOMEPHOM IPSIMOJIMHENHOM JIBUKEHUH

1.4 3aBHCHUMOCTh KOOpAWHATHI T€JIa OT BpEMCHHU B CJIy4aC paBHOYCKOPCHHOT'O HpﬂMOJ’IHHCﬁHOFO JABHXKCHHUA!




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

@DopMyIibl [Tl IPOEKLUH NTEPEMELIEHNS, IPOSKIIMHA CKOPOCTU U IPOEKLUH YCKOPEHUS IPU PABHOYCKOPEHHOM
MPSIMOJIMHENHOM ABM)KEHUU:

I'paduku 3aBECUMOCTH OT BpEeMEHH JIJIsI IPOSKIINH YCKOPEHUS, IIPOSKIIH CKOPOCTH, IIPOSKIIIH ITEPEMELICHNS,
KOOPAMHATHI IPU PABHOYCKOPEHHOM IPSIMOJIMHENHOM JBHKEHUU

CBO6OI[H0€ maacHuc. (DOpMYHLI, OIIMCBIBAIOIHEC CBO6OI[HO€ naacHue Tejia 10 BEPTUKAIN (I[BI/DKeHI/Ie TClIa

1.5 | BHU3 WM BBEpX OTHOCHTENIHHO TMOBEPXHOCTU 3eMin). I'paduku 3aBHCUMOCTH OT BPEMEHH JUIsI TIPOCKIIUM
YCKOPEHUSI, IPOCKINH CKOPOCTH W KOOPAMHATHI ITPH CBOOOTHOM ITaJICHUH TEJIA I10 BEPTHUKAIN
CKOpOCTh paBHOMEPHOTI'O IBUKEHUS Tella 10 OKpyKHOCTU. HampaBieHue ckopocTu.
dopmyrta At BEIYUCICHHSI CKOPOCTHU Yepe3 Paanyc OKPYKHOCTH H IEPHOA O0paIIeHIS:
LentpocTpemurenbHoe yckopeHue. HampapiieHHe EHTPOCTPEMHUTENbHOTO0 yckopenus. Dopmyna s
16 | BPIUMCICHHUS yCKOpEHHA:
dopmyra, CBSI3BIBAIOIIAS [TEPHUO]] U JACTOTY OOpALICHNUS:
Macca. ITnotHocTh BemecTBa. @opmyna 1j1sl BEIYUCIEHUS TNIOTHOCTH:
1.7
1.8 | Cuna — BekTopHas usndeckast BeanunHa. CI0XKEHUE CUII
1.9 | SBnenme unepruu. [1epBrrit 3akon HeroToHa
Bropoii 3akoH HproToHa:
1.10
CoHanpaBJIeHHOCTb BEKTOpa YCKOPEHHSI T€JIa U BEKTOpa CHJIbI, JEHCTBYIOIIEH Ha TEJIO
BzaumoneiictBue Ten. Tperuii 3akoH HproToHa:
111

1.12

TpeHI/IC IMOKOs U TPCHUEC CKOJIbXKCHUS. (DopMyna JJI1 BBIYUCJIICHUA MOAYJIA CUJIbI TPECHUA CKOJIBKCHHA:




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Hedopmanus Tena. Yupyrue u Heynpyrue neopMarun. 3aKoH yupyroi nepopmarmu (3akoH ['yka):

1.13
Bcemupnoe Tsarorenue. 3akoH BCEMUPHOTO TATOTEHUS:
1.14 | Cuna Tspxectu. YckopeHHe CBOOOIHOTO MaJACHUS.
dopmyra At BEIYUCICHHS CHIIBI TSHKECTH BOJU3H MoBepxXHOCTH 3emun: F = mg.
Jsmxenue maner Bokpyr Comnmna. [lepBast kocmmueckast ckopocts. HeBecomocTh 1 ieperpy3ku
Wmmynec Tena — BeKTOpHAS (pr3ndeckas BeIMInHA.
1.15
Mmnynec cuctemsl Ten. M3MeHeHne numnyibca. IMIylibe CHITBI
3aKOH COXpaHEHUs UMITyJIbca ISl 3AMKHYTOM CUCTEMBI Tell:
1.16
PeakTuBHOE IBIKCHHE
Mexanndeckas padora. @opMyna Ui BEIMUCICHUS PaOOTHI CHIIBL:
1.17 | Mexanndeckas MOIIHOCTB:
Kunernueckas u MOTCHIUAJIbHAA SHCPIUs. CDopMyna JUIS1 BBIYUCIICHUSA KUHETHYECKOM OHCPIUu:
Teopema o0 kuHeTH4eCKO! 3Heprun. Popmyiia AJis BEIYUCIEHHS TOTEHIMAIBHOM SHEPTUHU Tella, IOAHATOrO
1.18

HaJ 3eMIeH:

1.19

MexaHuueckas OHEPIuUsi:




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

3aKkoH COXpaHEeHHs MexaHnuecKon sHepruu. Gopmyna it 3aKOHA COXPAHEHUS MEXaHIMUECKON YHEPTHH B
OTCYTCTBHE CHJI TpeHHs: E = const.

[IpeBparieHne MexaHUYeCKOW YHEPTUY IPY HAJIMYHUU CHJIbI TPEHUSI.

[IpocTrie MexaHU3MBI. «30JI0TOE TIPABUIIO» MEXAaHUKH.

Poruar. Moment cunsl: M - Fl.

YcnoBue PaBHOBECHS pbIvara:

1.20
[MonBuxHbIN 1 HenoABMXHBIH 0510Ku. KITJ] IpocThIXx MexaHU3MOB,
JaBnenue TBEpIOroO TENA.
dopmyina 11 BEIYUCIIEHHS JaBlIeHus TBEPAOro Teja:
121 | Hasnenue raza. AtmocdepHoe naBneHue.
lunpocTraruyeckoe naBaeHUE BHYTPU KUIKOCTH.
dopmyia a1 BEIYUCIEHHs JaBIE€HUS BHYTPU KUJIKOCTH:
1.22 | 3akon [lackans. ['mapaBanueckuii mpecc
3akon Apxumena. @opmyia JJis ONpeIeeHNs BRITAIKUBAIOIIEH CHUIIBI, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE
B KHUJKOCTb WJIM ra3:
1.23
YcoBue nnaBanus Tesa. [lnaBanue cyJjoB U BO3AYXOIIABaHUE
Mexanndeckre KonebaHus. AMILIHTY/a, IEPUO U YacToTa Kojebanuil. @opMyna, CBSI3BIBAIOIIAS YACTOTY H
nepuo. KoeOaHuit:
1.24
1.25 | Marematnueckuii M MPY>KUHHBIH MasiTHUKY. IIpeBpalieHne sHepriy IpH KoieOaTeIbHOM IBIKECHIN
1.26 | 3aryxaromme KoxeOanus. BoiHykneHHbIe Konebanus. Pezonanc
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1.27

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

MexaHu4ecKre BOJHBI. HpOI[OJ'II)HI)Ie 1 NOIEPEYHBbIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTb pacHpOCTPaHCHUS
BOJIHBI:

1.28

3Byk. ['poMKoCTh M BBICOTa 3ByKa. OTpakeHHE 3BYKOBOH BOJIHBI Ha TpaHHUIle ABYX cpel. MH(DpasByk u
VIBTPa3BYK

1.29

Ipaxmuueckue pabomoi

W3mepeHue cpefHell IUIOTHOCTU BEIIECTBA; apXUMEJOBOM CHIIBI; XKECTKOCTH TNPYXUHBI; KO3 duirenta
TPEHUsI CKONBXEHUS; PabOThl CUJIBI TPEHMsI, CHJIbl YIPYTOCTH; CpEAHEH CKOPOCTH IBIDKCHMS Opycka Io
HAKJIOHHOH IUIOCKOCTH; YCKOPeHHs OpycKa IpH ABIKEHHH II0 HAKJIOHHOH IIOCKOCTH; YacTOTHI M MEpHOAA
KoneOaHMi MaTeMaTHYeCKOTO MAasTHHUKA; YaCTOTHI M TIEPHOAA KONeOaHHi MPYKWHHOTO MasTHHUKA; MOMEHTa
CHJIBI, IEMCTBYIOIEr0 Ha phIYar; paboThl CHJIBI YIPYTOCTH IPHU NMOIbEME IPy3a C MOMOIIbIO HETOABUKHOTO
6J10Ka; pabOTHI CUIIBI YIIPYTOCTH IIPU NOABEME TPy3a C OMOIIBIO MOABIKHOTO OJIOKA.

HccrnenoBanue 3aBUCHMOCTH apXHMEIOBOW CHJIBI OT 00bEMa MOrpYKEHHOW YacTH Tela U OT IUIOTHOCTH
JKHUJIKOCTH; HE3aBUCUMOCTU BBITAIKUBAIOIICH CHJIBI OT MAacChl Teja, CHJIBI TPCHUS CKOJBKEHHS OT CHJIBI
HOPMAJILHOTO JABJICHUS M OT POJa MOBEPXHOCTH; CHIIBI YIIPYTOCTH, BO3HUKAIONICH B MPYKUHE, OT CTEIICHU
nedopMalry PYKUHBI; YCKOPEeHUs OpycKa OT yIrila HaKJIOHa HalpaBJIsioIIeH; meproaa (4acToThl) KojaeOaHwid
HUTSHOTO MAasTHHKA OT JUIMHBI HHUTH, IEPUOJa KOJIeOaHMH NPYKHHHOTO MAasTHHKA OT MAacChl Ipys3a
1 JKECTKOCTU TPYKHUHBI;, UCCICOBAHUE HE3aBUCHMOCTH MEPUOa KOJICOAHUI HUTSHOTO MasTHHKA OT MacChI
rpy3a. [IpoBepka ycioBHs paBHOBECHsI phIyara

1.30

Duzuueckue s6neHUs 8 npupode: OPpUMEPBI ABMKCHUA C PA3INYHBIMH CKOPOCTIMHU B J)KUBON M HEXXUBOU
Ipuponaec, Z[eﬁCTBHC CHJIBI TPEHHUA B IPUPOAC U TCXHUKE, ITPUIIUBBI U OTJIMBEI, ABUKCHHUC TIAHET ConHeuHoMn
CHUCTCMbI, PCAKTUBHOC JBMKCHUE JXUBBIX OPraHU3MOB, pbldaru B TEJIC YCJIOBCKA, BIIUSIHUC aTMOC(I)epHOFO
JaBJICHUA Ha JKUBOM OpraHusm, IUIaBaHUC pI)I6, BOCHPHUATUC 3BYKOB JKHUBOTHBIMHU, 3EMIICTPACCHUC,

celicMHU4YecKue BOJIHBI, I[YHAMH, X0

131

Texnuueckue ycmpoticmea: CIAAOMETP, JATYHKH ITOJIOKCHUS, PACCTOSHUS M YCKOPCHUS, ITHHAMOMETD,
MOJIIIUITHUKH, PAKEThI, phlYar, MOJBWKHBIA W HETOJBWXHBIA OJIOKH, HAKIOHHAs IJIOCKOCTh, TMPOCTHIC
MEXaHU3MBI B OBITY, COOOIIAIONINECS COCYBI, YCTPOMCTBO BOAOMPOBO/IA, THAPABINIECCKHIA MTPecc, MAaHOMETD,
OGapoMeTp, BEICOTOMED, TTOPITHEBOM HACOC, apEOMETP, 3X0JIOT, UCII0Ih30BAHNE YIIbTPAa3BYKa B ObITY U TEXHUKE

TEIUJIOBBIE SIBJIEHUA

21

OCHOBHBIE TIOJOXEHHUS MOJIEKYJISIPHO-KHHETHYECKOM TEeOpHH CTpPOCHUs BemllecTBa. Mojenu TBEPIOTO,
YKHJTKOTO M Ta3000pa3HOr0 COCTOsIHUH BenecTBa. KpucTammnaeckue n aMmopdHbIe Tena

2.2

JBmxenue yactuil Bemectsa. CBs3b CKOPOCTH ABMXKEHUS YaCTHI ¢ TeMIiepaTypoil. BpoyHoBckoe nBuxkeHue,
T dy3us

2.3

CMaunBaHue U KalmUJJIAPHBIC SABJICHUA

2.4

TenioBoe paclIMpeHye U CKaTHe

2.5

TernnoBoe paBHOBECHE

2.6

BryTtpennsist saeprus. Pabota n Temonepeaya Kak crocoObl H3MEHEHNS BHYTPCHHEH SHEpTIUu

2.7

BI/I)ILI TCIIonepeaaun: TCIJIONMPOBOAHOCTb, KOHBCKIUS, U3JTyYCHHUC

2.8

HarpeBaHHe 1 OXJTAXKACHUC TCII. KonmdecTBo TEmIOTHI. VnenbHas TEMI0EMKOCTb:
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IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

3akoH COXpAaHCHUA SHCPTHHU B TCIIJIOBBIX IIPOLIECCAX. YpaBHeHHe TEIIOBOro OajaHca:

29
210 Ucnaperne m koHzmeHcanus. l3MeHeHHe BHYTpeHHEH SHEPTHU B TpOIlecce HCIAPEHUS W KOHICHCAIIHH.
' Kunienne sxunkoctu. Y aenbHast Teruiora napoodpasosanus: L = Q/m
2.11 | BraxHOCTB BO3ITyXa
[InaBnenne m Kpuctammuzanus. 3MeHeHHe BHYTpEHHEH SHEPIMH MpPH IUIABICHUH W KPUCTAJUTH3AINM.
Y nenpHas TEII0Ta IUIABICHUS:
212
2.13 | BHyTpeHHssI SHEprHs CrOpaHus TOIUIMBA. Y IeIbHas TEIUIOTa Cropanus Tommmea: = Q/m
2.14 | Tlpuanumne! paboTs! TeroBbIX auratencit. KI1/1 reruioBoro neuraress
Ipaxmuueckue pabomvi
Wzmepenne yaenpHOM TEIIOEMKOCTH METAILTMIECKOTO IIMIIHHPA; KOJIMIECTBA TEIUIOTHL, IIOyYeHHOTO BOJOH
91 KOMHATHOH TeMmmeparypsl (HPUKCHPOBAHHONH MAacChl, B KOTOPYIO OIYIIEH HArPEThId HWIMHIAP; KOJIUYIESCTBA
A5 TEIUIOTHI, OTHAHHOTO HATPETHIM IMJIMHIPOM, IOCIE OIMYCKaHHs €ro B BOAY KOMHATHON TeMIIEPaTyphI;
OTHOCHUTEIBHOW BIAKHOCTH BO3AyXa; YIOCNBHOH TEIUIOTH IUIABICHUS Jbaa. MccrmenoBanne W3MEHEHHUS
TEMIIePaTypHI BOIBI IIPH PA3INIHBIX YCIOBHAX; SBJICHHUS TETNIOOOMEHA ITPH CMEIITMBAHUH XOJIOIHOM 1 ropsraeit
BOJIBI; IPOIIECCA UCTIAPEHHSI
Qusuueckue s6aeHus 6 npupode: TIOBEPXHOCTHOS HATSHKCHUE U KATWILISIPHBIC SIBIICHUS B IPUPOJIE, KPUCTAILTBI
2.16 | B mpupone, nznyuenne CojHIa, 3aMep3aHie BOI0OEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, WHe,
CHera
Texnuueckue ycmpoucmea: KaWULSIPhl, MPUMEPBl UCTIOIB30BAHUS KPHUCTAIUIOB, XKHIKOCTHBIH TEPMOMETD,
2.17 | matumk TeMmmepaTypsl, TEPMOC, CHCTEMa OTOILICHUS NOMOB, TUTPOMETPEI, TICHXPOMETp, IapoBas TypOWHa,
JIBUTATEIh BHYTPEHHETO CTOPAHU
3 QJIEKTPOMATHUTHGLIE SIBJIEHUA
3.1 [ Dnexrpuzanms Ten. [[Ba Buma dIEKTPHISCKUX 3apsI0B
3.2 | B3aumoneiicTBue 3apsbkeHHBIX Tell. 3akoH Kynona
3.3 | 3aKkoH cOXpaHEeHHS AIICKTPHUYECKOTO 3apsjia
34 Onektpudeckoe moie. HampskEHHOCTh AMEKTPUIECKOro MOisl. [IpHHIONT CyMepro3uIud AIEKTPHIECKUX
' noJieif (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn snekrpraeckux 3apsaoB. JleHcTBHE AMEKTPUIECKOTO OIS Ha dIeKTprdIecKre 3apsiasl. [IpoBogHIKH
' U UDJIEKTPUKI
ITocTosHHbI 21ekTpUdeckuii Tok. JlelcTBus anekTpudeckoro Toka. Cua Toka. Hanpspkenue.
3.6
=g/t ,U=A/
DNEeKTPUYECKOE COMPOTUBIICHHUE. Y ICbHOE IIEKTPUICCKOE COMIPOTHRIICHHUE:
3.7
R = pl/S
3.8 | 3axon Oma myist yuactka 3saexrpuueckoit nemu: | = U/R

3.9

IlocnenoBarenbHOE COSTMHEHUE MIPOBOJHUKOB!
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IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

[TapamienbHoe coenuHEHNE TPOBOIHUKOB PAaBHOI'O CONPOTUBIICHUS:

CMenranHeie COCAMHCHU IPOBOTHUKOB

3.10 | Pabora n MmonHOCTH AnmekTpuaeckoro Toka. A = Ult, P = Ul
3axoHn Jloynsa — JleHua:

3.11

3.12 | OnpiT OpcTena. MarauTHOE TIOJIE MPSMOTO POBOJHUKA ¢ TOKOM. JIMHMHM MarHUTHON HWHIYKITHA

3.13 | MaruuTHOe moJie MOCTOSIHHOTO MarHuTa. B3anMoneiicTBHe MOCTOSHHBIX MATHUTOB

3.14 | JleficTBME MAarHUTHOTO TIOJISl HA IPOBOJTHUK C TOKOM

3.15 | Onprter dapanes. SABneHue 3eKTpoMarauTHON nHAYKIWH. [IpaBwo JleHna
Ipaxmuueckue pabomoi
W3MmepeHne »IEKTPHUECKOTO COMPOTHUBICHHUS PE3UCTOPa; MOIIHOCTH AIIEKTPUYECKOTO TOKa; pabOTHI
ANIEKTPUIECKOTO TOKA.

316 HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, BO3HHKAIOMIETO B TIPOBOTHHUKE (PE3HCTOPHI, JIAMIIOYKA), OT

' HATPsDKCHUS Ha KOHIAX MPOBOJHUKA; 3aBUCHMOCTH COIPOTHUBIICHHS OT JUIMHBI TPOBOJHUKA, IUIOIIAAN €T0

MOMIEPEYHOTO CCUCHUS M YSIBHOTO COMPOTHBIICHHUS.
[IpoBepka mpaBmia s SICKTPAYECKOTO HAMPSDKEHUS MIPH ITIOCIIEI0BATEIFHOM COEIWHEHUN MPOBOIHUKOB;
OpaBuiia Ui CHJIBI DJICKTPUYECKOTO TOKA MPH MapajyIeTbHOM COSAWHCHUH IMPOBOJAHUKOB (PE3UCTOPHI U
JIAMIIOYKA)

317 Qusuueckue A61eHUs @ NpUpoOe. DIEKTPUIECKUE SIBICHHS B aTMOc(hepe, IMEKTPHIESCTBO KUBBIX OPTaHU3MOB,

' MarHUTHOE MoJIe 3eMJTH, JApelid MONM0COB, POJIb MATHUTHOTO TOJIS JJIs1 )KH3HH Ha 3eMIie, MOJISIPHOE CUSHHUE

Texnuueckue ycmpoiicmea: MEKTPOCKOIL, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUHK DICKTPHUUSCKON DHEPTUH,

3.18 | a;mexTpoocBeTUTENbHBIC TMPHOOPHI, HArpeBaTelbHBIC AJIEKTPONPHOOPHI  (MPUMEPHI), AIEKTPUUCCKUE
MPEIOXPAHUTENH, YICKTPOMArHUT, dJIEKTPOABHUTATENb IIOCTOSIHHOTO TOKA, TeHEPATOP HOCTOSTHHOTO TOKa

3.19 | OnexrpomarautHble BoHEL 11Ikanga 3IeKTpOMAarHUTHBIX BOJIH

3.20 | JlyueBas mojenb cBeTa. IIpsMoIMHEIHOE pacipOCTpaHEHUE CBETa

3.21 | 3akon oTpaxkeHus ceeta. Ilmockoe 3epkaso

3.22 | IlpenomiieHne cBeTa. 3aKOH MPEJIOMIICHHS CBETA

3.23 | Jlucnepcus cera

3.24 | JIunza. Xox nyueit B tuaze. @OKycHOE paccrosiHue JTMH3bL. OnTrueckas cua Jun3el D = 1/F

3.25 | I'ma3 kak ontuueckast cucrema. OnTHYECKHe TPUOOPHI
Tpaxmuueckue pabomol

326 U3MmepeHne ONTHYECKOW CHIIBI COOHMPAIOMICH JHH3BI;, (POKYCHOTO PACCTOSHHS coOuparomieil JuH3bI (110

CBOMCTBY PaBEHCTBA Pa3MepoB MpeIMeTa U H300pakeHHUs, KOTia IIPeIMeT PAcIIoioKeH B ABOIHOM Qokyce),
HOKa3aTeJIs MPEJIOMIICHHS CTEKIIA.




Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

HccnenoBanne cBoiicTBa W300paKeHHsI, TOJIYYCHHOTO C IIOMOIIBIO COOMpPAOIIEH JMH3BI, W3MEHECHUS
(OKYCHOTO pacCTOSHUSI IBYX CIOKEHHBIX JIMH3; 3aBUCHMOCTH YIJIa MPEIOMIICHHS CBETOBOTO JIyda OT yIJia
MaJIeHNs Ha TPAHUIIE «BO3AYX — CTEKIIO»

Qusuueckue senenus 6 npupoode: 3armenns Conaua u JIyHbl, BETa Tel, ONTHYECKUE SIBICHUS B aTMocdepe
(uBet HebOA, pedpaxiys, pagyra, MUPaK)
3.28 | Texuuuecxue ycmpoticmea: 04ku, NEPUCKOI, (hOTOAIIIAPAT, ONTHYECKUE CBETOBO B

4 KBAHTOBBIE ABJIEHM

4.1 | PammoaktuBHOCTh. AJb(a-, Oeta-, raMma-u3nydeHus. Peakiuu anbga-u 6era-pacrazia

3.27

4.2 | Omwitel Pesepdopna no paccesauio anbga-yactuil. [lnanerapHas Monenb aToMa

4.3 | CoctaB aromMHOTO siipa. Vi3oTONBI

4.4 | [lepuwox momypacmajga aTOMHBIX siIep

4.5 | ApepHsie peakimu. 3aKOHBI COXPAaHEHHUS 3aPSTOBOTO i MACCOBOTO UHICEI

46 Qusuueckue A61eHUA 8 Npupooe: eCTECTBCHHBIM PaIMOAKTUBHBIN (OH, KOCMUYECKUE JIY4IH, PaAHOaKTHBHOE

H3JTy4yeHHEe TPUPOJHBIX MUHEPAJIOB, IEHCTBUE PaJUOAKTUBHBIX M3JIy4YEHHI HA OPraHNu3M 4eJIOBeKa

Texnuueckue ycmpoiicmea.: CIEKTPOCKOI, HHAWBUAYaJIbHBIM MO3UMETp, KaMmepa BuubcoHa, snepHas

4.7

OHCPICTUKA

YYEBHO-METOJANYECKOE OBECIMEYEHUE OGPA30BATEJIBHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VUEHUKA

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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