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IHOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o ¢u3mKe Ha ypOBHE OCHOBHOTO 0OIIET0 00pa30BaHMs COCTABICHA HA OCHOBE MOJIOKEHHH
U TpeOOBaHU K pe3yjbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM 00pa30oBaTENIbHOM MPOrpaMMbl,
npeacraBieHHbx B PI'OC 00O, a taxxke ¢ yu€rom (enepanbHOi paboueli mporpaMMbl BOCIIUTAHUS H
Konnenmun npenogaBanus yueOHoro npeamera «OU3uKay.

Conepxanue mporpamMmbl 10 (U3MKE HANpaBlIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOY4YalOIIMXCS W OpraHu3aluio H3y4dyeHus (U3MKM Ha JeATeIbHOCTHOM ocHOBe. B
nporpaMMe o (hU3MKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro MpeaMmeTa B pean3aluu TpeOoBaHUMN
®I'OC OOO k muaHupyeMbIM JIMYHOCTHBIM M METAalpeJAMETHBIM pe3ysibTaTaM OOYy4YeHHs, a TaKxKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHs.

[IporpamMMma no gu3uKe ycTaHaBIMBAeT paclpeneieHre y4eOHOro Marepuania o rojgam ooydeHus (1o
KJlaccaMm), IpeajaraeT MPUMEPHYIO IOCIEA0BaTEIbHOCTh H3YYEHHS TEM, OCHOBAHHYIO Ha JIOTMKE
pa3BUTHA IPEIMETHOTO COAECPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00y4aroImuxcsl.

[IporpamMMma no ¢usuke pazpaboTaHa C LEIbI0 OKa3aHUS METOJAMYECKOM MOMOIIN YYUTEII0 B CO3/IaHUU
paboueii MporpaMMsbl MO y4eOHOMY MPEAMETY.

duszuka SBISETCS CUCTEMOOOPA3YIOIUM JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY
¢du3nyecKkue 3aKOHBI JIS)KAT B OCHOBE TIPOIECCOB W SIBICHUH, W3yd4aeMbIX XWUMHUEH, OHOJIOTHEH,
acTpoHOMHUeH U (uznueckoil reorpaduell, BHOCHUT BKJIaJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
IpeocTaBiIsgeT Hanbosee siCHbIe 00paslibl MPUMEHEHHsI HAyYHOT'0 METO/la IO3HaHUs, TO €CTh Crocoba
MOJIy4YEHUs JOCTOBEPHBIX 3HAHUN O MHUPpE.

Opna U3 riaBHBIX 3a7a4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oO0miero oOpa3oBaHHUs COCTOUT B
(opMHPOBAHNUHN €CTECTBEHHO-HAyYHON TPAMOTHOCTH U MHTEpeca K HayKe Y 00yJaromuxcs.

N3yuenne ¢u3znku Ha 6a30BOM YpOBHE IMpPEAIOJaracT OBJAJACHUE CIEIYIOIMMH KOMIETEHTHOCTSIMH,
XapaKTEepU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTbD:

L4 HAay4YHO 0OBACHATH SIBJICHUA,
L4 OLICHUBATHb U ITIOHUMATb 0COOEHHOCTH HAay4YHOT'O UCCJICAOBAHUA;
L4 HHTCPHNPECTUPOBATL JAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JJI MMOJIYUYCHHW S BEIBOAOB.

enn wu3yueHuss puU3MKKM Ha ypoOBHE OCHOBHOTO o00mIero ooOpaszoBanusi ompeneneHbl B Konuenuu
npenonaBanus ydyeOHoro mpenmera «@Pu3uka» B 00pa3oBaTENbHBIX OpraHm3amusx Poccuiickoit
denepanyn, peaTn3yONIMX OCHOBHBIE 00I1e00pa30BaTelbHbIE IPOTPAMMBI, YTBEPKAEHHON peleHHeM
Komnnernn MunuctepcerBa npocserienust Poccuiickoit @eaeparuu (porokoin ot 3 nexadps 2019 r. Ne
[1K-4BH).

Henu n3yyenus Ppu3nKu:

J npuoOpeTeHne MHTepeca M CTPEeMIICHHsI O0y4arommxcs K HAyYHOMY H3YUEHHUIO TMPHUPOIHI,
pa3BHUTHE UX WHTEIUICKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEIH;

o pa3BUTHE TMPEACTABICHUI O HAYYHOM METOE MO3HAHUS U (HOPMHUPOBAHHE UCCIIEOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIIMM SIBIICHUSIM;

o dbopMUpOBaHHE HAYYHOT'O MHUPOBO33PEHUS KaK pe3ylbTaTa U3yueHHUs OCHOB CTPOCHHSI MAaTEPHH
1 QyHIAMEHTATBHBIX 3aKOHOB (PU3HKH;

o dbopMupoBaHUE MPECTABICHUNH O ponu (U3MKHU Ui Pa3BUTHUSL JPYIHMX E€CTECTBEHHBIX HayK,
TEXHUKHU ¥ TEXHOJIOTHil;

o pa3BUTHE TMPEACTaBICHUN O BO3MOXHBIX cepax Oymymied nmpodeccuoHaIbHON NesATeIbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K JTabHEHUIIIEMY O0YUYCHHIO B ’TOM HAIPABIICHUH.



JlocTikeHne ATUX I1eJed mporpaMMbl 1Mo (U3UKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
o0ecreynBaeTcs pelIeHueM CIeIyIOIUX 3a4ay:

. npuoOpeTeHre 3HAHWA O JUCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHWYECKHX, TEIUIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

o NpHOOpEeTEHNE YMEHHUI ONMUCHIBATH W OOBSCHITH (DU3MUECKHE SIBICHUS C HCIOJIb30BaHUEM
MOJyYECHHBIX 3HAHH;

J OCBOCHHE METOJIOB PEIICHHS MPOCTEUITUX PACUETHBIX 33]a4 C WCIIOJIB30BaHHEM (DU3UUECKHX
MOJIeTICH, TBOPUECKUX M MPAKTUKO-OPHUECHTUPOBAHHBIX 33]1a4;

o pa3BUTHE YMCHHH HAOMIOAaTh MPUPOJTHBIC SIBICHUS W BBINOJHSATH OIBITHI, JIA0OpATOPHBIC
paboThI U PKCIIEPUMEHTAIBHBIC UCCIICIOBAHHMS C UCIIOJIb30BAHUEM U3MEPUTEIILHBIX IPHOOPOB;

o OCBOCHHUE MTPUEMOB pabOThI ¢ HHPOPMAITHECH PUINIECKOTO COACPNKAHKS, BKITIOYask HHPOPMAITUIO
O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAJIU3 U KPUTHUECKOE OIICHUBaHUE WH(OPMAIIHH;

o 3HAKOMCTBO CO cdepamu MpodecCHOHALHON eATSIBHOCTH, CBS3aHHBIMU C (DHU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMHU HA JIOCTHIKEHUSIX (DU3NUCCKOI HAyKH.

Ha usyuenue ¢usuku (6a30BbIi ypoBEHB) HA YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus OTBOAUTCS 238
yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeINI0), B 8 ki1acce — 68 yacoB (2 yaca B HezIelN0), B 9 kiacce —
102 Jaca (3 Jaca B HEJIEII0).

[Ipennaraemelii B mporpamme 1o (Qu3uKe IMepeueHb 1a00paTOpHbIX pabOT M OMBITOB HOCHUT
PEKOMEHIaTeIbHBIN XapaKTep, YIUTENb JeTacT BBIOOpP MPOBEICHUS JTa00pATOPHBIX PabOT M OMBITOB C
y4€TOM HWHIWBHAYAIBHBIX OCOOEHHOCTEH OO0y4Jaromuxcs, CHUCKA SKCICPUMEHTAIBHBIX 3aJaHuM,
mpeaaraéMbiX B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO dK3aMeHa Mo (hU3HKeE.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SBnenus npuponsl. PU3NUECKUE SBICHUSA: MEXAHUYECKUE, TEILIOBBIC,
AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BeauuuHbl. M3Mepenue ¢usnueckux BenuuuH. Pusmdeckue npubopsl. [lorpemHocts
u3MepeHuil. MexnyHapoaHas cuctemMa eJuHULL.

Kak ¢usuka u 1gpyrue ecTecTBEHHbIE HAyKH H3y4aroT NpUpoay. EcTecTBEHHO-HAyUHBIH MeETO[
NO3HAHUS: HAONIOAEHHE, NTOCTAaHOBKA HAayYHOI'O BOIIPOCA, BBIABMIKEHHE T'MIIOTE3, 3KCIEPUMEHT I10
IpOBEpKE Trumnore3, oObsiCHeHHEe HalmromaeMoro siBieHus. OnucaHue (GU3NYECKUX SBICHUH C
IIOMOUIBIO MOJIETIEH.

Hemoncmpayuu.
1.  MexaHuueckue, TEIJIOBBIC, EKTPUIECKHE, MATHUTHBIC, CBETOBHIC SIBJICHUS.
2.  O®uznyeckue MpuOOPHI U MPOIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM MPUOOPOM.

Jlabopamopnwvie pabomot u onvimeul.

Omnpenenenne EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO pUodopa.

N3mepenne paccTOsTHUN.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.

Omnpenenenne pasMepoB MaJbIX TEIN.

W3mepenue TeMiiepatrypsl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U TaTYMKA TEMIIEPATYpBhl.
[TpoBeneHune uccneaoBaHMs MO MPOBEPKE T'MIOTE3bI: AATBHOCTH MOJNETA LIApUKa, MYIIEHHOTO
TOPU30HTAJIBHO, TEM OO0JIbIIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaabHbIe CBEICHHS 0 CTPOCHHMH BeIECTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYNbI, UX pa3Mepbl. ONBITHI, JO0KA3bIBAIOIINE JIUCKPETHOE
CTpOECHHE BEIECTBA.

JIBuxenune vactul BemecTBa. CBsA3b CKOPOCTH JIBMKEHHUS YacTHI] ¢ TeMIepaTypoil. bpoyHoBckoe
nBuxkenue, 1uddysus. BzanMmoaelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHNE U OTTAIKUBAHUE.
ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ia30B, KUJIKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TEI.
B3aumocBs3p  MexIy CBOMCTBaMM BEIIECTB B  pa3HbIX arperatHbIX COCTOSHMUSX U HX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1.  HaGmroneHue OpOyHOBCKOTO JBUKEHHUSI.

2.  HaOmonenue nuddy3um.

3.  HaOGmronenue siBneHui, 00BACHSIOMUXCS MPUTSHKEHUEM WM OTTATKMUBAHUEM YaCTHI[ BEIIECTBA.
Jlabopamopuvie pabomul u onvimol.

1.  Omenka guameTpa aToMa METOJOM PSIOB (C UCIOTB30BaHNEM GoTorpaduii).

2. OmbITHI 110 HAOIIOICHHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl O OOHAPYXKEHUIO ACHCTBUS CUIT MOJIEKYISPHOTO MPUTSHKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiCTBHE TeJl.

Mexannueckoe nBrxeHrue. PaBHOMepHOe 1 HepaBHOMEpPHOE ABMKEeHHE. CKkopocTh. CpeliHsIsi CKOPOCTh
[P HEPABHOMEPHOM JBUKEHUU. Pacy€T myTH n BpeMEeHU JBUKEHUS.

SBnenune uHepuuH. 3aKOH HHepUMH. B3ammonelicTBue Ten Kak NPUYMHA HM3MEHEHHS CKOPOCTH
IBUKEHMS Ten. Macca kak Mepa uHEpTHOCTH Tena. [lnmoTtHocTs BemiectBa. CBs3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00BhEMaA BEIIECTBA.
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Cuna Kak XxapakTepucTuKa B3auMozencTBus Teia. Cuna ynpyrocty u 3akoH ['yka. 3Mepenne cuiibl ¢
IIOMOUIbIO AUHAMOMETpA. SIBIEHUE TATOTEHUs U cuiia TspkecTu. Cuia TSYKECTH Ha APYTUX IUIaHeTax.
Bec tena. HeBecomocts. CroxeHue cuil, HalpaBJIeHHBIX 110 OJHOU NpsiMoii. PaBHOAeHCTBYIOMIAs CHUII.
Cwiia Tpenusi. TpeHue CKOJIbKEHUs U TpeHUe NoKosl. TpeHne B pupojie U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCKOro IBUKEHUS Tela.

W3mepenune ckopocTy NPSIMOIMHENHOIO ABHXKEHHUS.

Habnroienue siBieHUs] UHEPIIUH.

Habmroienue n3MeHeHus: CKOpoCcTy MU B3aUMOJICHCTBUH TEII.

CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie pabomot u onvimeol.

1. Onpenenenve CKOPOCTH PABHOMEPHOTO JBIDKEHHUS (IIapuKa B  JKUJIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiasiee).
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2. Ormpenenenue cpeHe CKOPOCTH CKOJIBKEHUS OPYCKa MITM IIApUKa MO0 HAKIIOHHOW TUIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOTO TEA.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBHUCUMOCTb DACTSDKEHHUS (IedopMmanuu) MPYKHHBI OT
IIPUJIOKEHHOM CHJIBI.

5. OmbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tela M Xapakrepa
COIPHUKACAOLINXCS TOBEPXHOCTEA.

Paznes 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Hasnenne. CriocoObl yMEHBIICHUSI M YBEITMUEHUS MaBieHus. JlaBneHne ra3a. 3aBUCUMOCTD JaBJICHUS
ra3a ot 00bpéMa, Temnepatypsl. [lepenada qaBieHus TBEPABIMH TEIAMH, KUAKOCTSIMH U Tra3aMH. 3aKOH
[Tackans. IlHeBMaTmyeckue MalIMHBL. — 3aBUCUMOCTh  JABJIEHHS JKUIKOCTH OT  IIyOUHBI.
I'mapocratnueckuit mapagokc. Coobmaronmecs cocysl. ['unpapinyeckue MeXaHU3MBI.

AtMocdepa 3emnn u atmocdepHoe naasineHue. [IpuumHBI CyliecTBOBaHMSI BO3AYIIHONW OO0OJIOUYKU
3emumn. Omwbir Toppuuennu. M3mepenue atMochepHOTO [aBlieHUS. 3aBUCUMOCTH aTMOC(HEpPHOTO
JIaBJIEHUS OT BBICOTHI HaJl ypoBHEM Mopst. [IpuGops! 11 u3mMepeHus aTMOchEpHOro JaBieHUs.
JlelicTBue KMJIKOCTH M ra3a Ha IMOTPY)KEHHOE B HHUX Telno. BeITankuBaromas (apXxuMeaoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3ayxormniaBanue.

Hemoncmpayuu.

3aBUCHUMOCTb JIaBJICHHUS T'a3a OT TEMIIEPaTypPHI.

[Tepenaya naBieHUs JKUAKOCTHIO M Ta30M.

Coo0mraroniecs: CoCy/Ibl.

I'mnpaBnnueckunii npecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUS.

3aBUCUMOCTb BBITAIKMBAIOLIEH CHJIBI OT 00BbEMa MNOTPY)KEHHOW YacTH Telda U IUIOTHOCTU
KHUJIKOCTH.
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7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIAKOCTH.

8.  VYcrnoBue miaBaHUWsS TeN: IJIaBaHUE WM TMOTPYXKEHHE Tel B 3aBHCHMOCTH OT COOTHOIICHUS
IJIOTHOCTEN TEJa U AKUJIKOCTH.

Jlabopamopuwvie padbomot u onvimul.

1.  HccnenoBaHue 3aBUCUMOCTH Beca Tela B BojA€ OT 00b&Ma MOTPYKEHHOW B JKUIKOCTH YaCTH
Tena.

2. OrmpeneneHue BHITAKUBAIOLICH CHIIBI, AEHCTBYIONIEH Ha TEJO, OTPYXKEHHOE B KHUIKOCTD.



3. TlpoBepka HE3aBHCHMOCTH BBITAJKHBAIONICH CHJIBI, JEHCTBYIONIEH HA TEIO B JKUIKOCTH, OT
Macchbl Tena.

4. OnbIThl, J1€MOHCTPUPYIOLINE 3aBHUCHUMOCTb BBITAJIKMBAIOIIEH CHJIbI, JAECHCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, OT 00bEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

5.  KoHnctpympoBanue apeomeTpa WM KOHCTPYHPOBAaHME JIONKHM U ONpeleneHue  eé
IPY30I0AbEMHOCTH.

Pa3nea 5. PaGoTa m MOIIHOCTB. JHEprus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pbluar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBeCHS phlyara.
[Ipumenenne mpaBuia paBHOBECHs pbldara K 0Joky. «3o1otoe mpaBuiao» mexanuku. KIIJ] mpocteix
MexaHu3MoB. [IpocTbie MexaHnU3MBbI B OBITY M TEXHUKE.

Mexanunueckass sHeprus. KuHernueckas M moTeHUMalibHast sHeprus. lIpeBpaiienue omHoro Buaa
MEXaHUYECKOM IHEPruu B APYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1.  Ilpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimeol.

1.  Onpenenenue pa®OThl CHJIBI TPEHUS MPU PABHOMEPHOM JBHKEHHH Teja MO TOPU30HTAIBLHOM
MOBEPXHOCTH.

2.  HccrnenoBanue yclIOBH paBHOBECHSI pblUara.

3. Usmepenue KIIJl HaKIOHHOMN MJIOCKOCTH.

4.  H3yueHHe 3aKOHA COXpPAHEHUS MEXaHUUYECKOW IHEPTUH.

8 KUIACC

Pa3nen 6. TenJioBbie siBJIEHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOEHUS BellecTBa. Macca u pa3mepbl
aTOMOB U MOJIeKyJ. OTBITHI, TOATBEPK/IAIOIINE OCHOBHBIE TTOJIOKEHUS MOJIEKYIISIPHO-KHHETHIECKOM
TEOPHH.

Mopnenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSHUI BemiecTBa. Kpucrammueckue U aMmopdHbie
Tena. OObSICHEHNE CBOMCTB ra3oB, KUIKOCTEH U TBEPABIX TElT Ha OCHOBE MOJIOKEHUN MOJEKYISIPHO-
-KUHETHYeCKOoM Teoprun. CMayrBaHWE U KaMMLISPHBIC SBJICHUS. TeIioBOe paciupeHue 1 CkaTue.
Temmeparypa. CBsi3p TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBWIKEHHUS YacTHIl. BHYTpeHHsS
sHeprus. CrocoObl U3MEHEHHsI BHYTPEHHEW SHEPruu: TEIUlonepeaadya U CoBepiieHue padoThl. Bumsl
TEIJIONepelauu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITyUCHHE.

KonuyectBo TemnoTel. YenpHas TEIUIOEMKOCTH BeIecTBa. TemIooOMEH M TEIUIOBOE PaBHOBECHE.
VYpaBHeHnue temioBoro OanaHca. [lnaBieHue m oTBepaAeBaHUE KPUCTAUTMUECKUX BEIIECTB. Y JACIbHAS
Teruiota TuiaBneHus. [lapooOpasoBanue u konaencanus. Vcnapenue. Kumenue. YiaenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHHS OT aTMOC(HEPHOTO AaBJICHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHUS.

[punnuner pabotel TemnoBbix Asurareneit KIIJ TemmoBoro asurarens. TemmoBble OBUTATENH U
3alllMTa OKPYKAIOIIeH cpeibl.

3aK0H COXpaHEHUs U IPEBPAILICHUSI SHEPTHUH B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

1.  Habmiogenue OpOyHOBCKOTO JBUXKEHUSI.

2.  HaGmonenue nuddysumn.

3. HabGnronenue siBneHni CMauyMBaHUS U KaTUJUIAPHBIX SBJICHHM.



4 Hab6nronenue TenioBoro pacimpeHus Tel.

5 M3MeHeHne AaBIeHHS ra3a MpH N3MEHEHHH 00bhEMa M HarpeBAaHUH WIIH OXJIAXKICHUH.
6. IlpaBuia u3MepeHHs TEMIEPATYpHI.

7 Buner Teronepenaym.

8 OxuaxieHrue mpu COBEPIICHUH PaOOTHI.

9 HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CUJIAMHU.
10. CpaBHeHHe TEIIOEMKOCTEH pPa3TMYHBIX BEIIECTB.

11. HaGnroneuue KuieHus.

12. HaOGmroneHue nocTOSHCTBA TEMIIEPATyphl IIPH IIABJICHHUH.
13. Mopenu TEIIOBbIX ABUTATENICH.

Jlabopamopuvie pabomsl u onvimol.

1. OnbIThl 10 0OHAPYKEHUIO AESHCTBHS CUII MOJIEKYJIIPHOTO MPUTSKEHMUSL.

2. OmpIThI 110 BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MJIU caxapa.

3. OmubITHI IO HAOIOICHHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, )KUIAKOCTEH U TBEPIBIX TEIL.

4.  OmpexaeneHue JaBieHUs BO3ayXa B OAJJIOHE MITIPHUIIA.

5. OmnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro o0bEMa U HarpeBaHUs WU
OXJIAKICHUS.

6.  IIpoBepka rurmoTe3sl JIMHEHHON 3aBUCUMOCTH JIJTHHBI CTOJIOMKA KHUIKOCTH B TEPMOMETPHUECKON
TpyOKe OT TeMIIepaTyphl.

7.  HabmroneHue m3MeHEHMs BHYTPEHHEH >HEpPruu Teja B pe3ysbTare Teluionepenadyd U padboTbl

BHEIIIHUX CHIL.
8.  HUccnenmomanue siBICHHS TEIUIOOOMEHA IIPH CMEITMBAHUY XOJIOTHOM U TOPSYCH BOJIBI.

9.  OmpeneneHre KOJIWYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOW IMPHU TEIUIOOOMEHE C HArpeThIM
METaJUIMYECKUM [IUIUHAPOM.

10. Omnpenenenue yaenbHON TEMIOEMKOCTH BEUIECTBA.

11. HccnenoBanue mpoliiecca UCTIApEHUS.

12.  OmpeneneHrie OTHOCHTEIBHOM BIQXKHOCTH BO3IyXa.

13. Onmnpenenenue yaenbHON TEIOTHI TUIABICHUS JIb/IA.

Pa3nes 7. JnekTpuyecKkue H MATHUTHBIE SIBJICHUS.

Onektpuzaius Ten. JIBa poma 3yeKTpHUecKuX 3apsjaoB. B3aumopeicTBue 3apspKeHHBIX Tell. 3aKOH
Kyrnona (3aBUCUMOCTB CHJIBI B3aUMOJICUCTBUS 3apPSHKEHHBIX TET OT BETUYUHBI 3apsIIOB U PACCTOSHUS
MEXY TeJlaMHt).

Onektpuueckoe 1none. Hampsok€HHocTh  anekTpuyeckoro  mnosst.  [lpuHunun — cymepno3unuu
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »siekTpuueckux 3apsioB. OJIEMEHTApHBIM JJIeKTpuueckuil 3apsa. CTpoeHume aroma.
[IpoBOAHUKY U AUAIIEKTPUKHU. 3AKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsiia.

DNIEKTPUUYECKHI TOK. Y CIIOBUSI CYLIECTBOBAHMS JIEKTPUUECKOTO TOKA. MICTOUHMKYM MOCTOSIHHOTO TOKa.
JleficTBUSI DJIEKTPUUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MArHUTHOE). ODJEKTPUUYECKUM TOK B
JKUJKOCTSX U Ta3ax.

Onektpuueckass nenb. Cuna Toka. DnekTpuyeckoe HanpspbkeHue. CONpOoTUBIEHUE MPOBOJIHUKA.
VaenbHoe compoTHuBieHHE BemiecTBa. 3akoH Owma s yuyactka wnenu. [lociemoBarenbHoe U
napajyieIbHOE COEUHEHNE TPOBOIHUKOB.

PaGota um MoOmHOCTH 3JeKTpUyYecKoro Toka. 3akoH JDkoyns—JleHma. DieKTpuueckue Ienu |
MOTPEOUTENHN SIEKTPUUECKOM 3Heprun B ObITy. KOpoTKOE 3aMbIKaHHE.

[TocTrosHHbIE MarHuThl. B3anMoAECTBUE TOCTOSHHBIX MATHUTOB. MarHuTHoOE noJie. MarautTHoe moJie
3eMJIM U €ro 3HaueHHe il KU3HU Ha 3emuie. OnbIT OpcTena. MarHuTHOE MoJie AIEKTPUYECKOTO TOKa.



[IpyumMeHeHre >IeKTPOMAarHUTOB B TexXHUKE. JleificTBe MarHUTHOTO MOJSI HA MPOBOJHUK C TOKOM.
OneKTpoABUTaTeNb IOCTOSIHHOIO ToKa. Mcronp30BaHuE 3IIEKTpOJBUraTesell B TEXHUUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

OnbiTel @apazes. SIBieHUE 3IEKTpOMarHUTHOW WHAYKIUU. [IpaBuio Jlenma. DnekTporeHneparop.
CniocoObl MOMy4YeHHs JIECKTPUUECKON IHEPruu. DIIEKTPOCTAHLIUU HAa BO30OHOBISIEMBIX MCTOYHHMKAX
SHEPIHUH.

Hemoncmpayuu.

1.  Dnexrpuzarnus Te.

2.  JlBa pojna 3JIEKTPUYECKHX 3apsA0B U B3aUMOJCHCTBHE 3apsyKEHHBIX TEJI.
3. YCcTpoHCTBO U AeiCTBHE 3IEKTPOCKOIIA.

4.  DnekTpocTaTUyecKas WHIYKIIUS.

5.  3aKoH coxpaHEHHSs IEKTPHUUECKHUX 3apsI0B.

6. IIpoBOAHMKH U TUIIIEKTPUKU.

7. MojaenupoBaHU€e CUIIOBBIX JIMHUI 3JIEKTPUUECKOTO TOJIS.

8.  HcTouHWKH MOCTOSIHHOTO TOKA.

9.  JleiicTBUS 3IEKTPUUYECKOTO TOKA.

10. DJeKTpUYEeCKUi TOK B KHIKOCTH.

11. Ta3o0BbIit pazpsia.

12. H3mMepeHme CHIIBI TOKA aMIIEPMETPOM.

13. H3MepeHue 3MeKTPUUYECKOTO HAMPSKEHUS BOJTBTMETPOM.

14. PeocrtaT 1 Mara3uH CONPOTHBIICHUH.

15. BsaumojeiicTBHUE MOCTOSTHHBIX MarHUTOB.

16. MopenupoBaHre HEBO3MOXHOCTH Pa3JICICHHUSI ITOJIFOCOB MAarHHTA.
17. MopaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

18. OmsIT Opcrena.

19. MarnuTHOE moJie TOKa. DIEKTPOMArHHT.

20. JleiicTBHEe MarHUTHOTO TIOJISl HA MPOBOTHUK C TOKOM.

21. DnexTpoaBUTaTENh MOCTOSTHHOTO TOKA.

22. HccnenoBaHue SBIEHUS JIEKTPOMATHUTHONW WHAYKIIUU.

23.  Omnbitel Dapajes.

24. 3aBUCHMOCTH HANpPaBJICHUS HHIYKITMOHHOTO TOKA OT YCJIIOBUH €r0 BO3HUKHOBEHHUS.

25. DnekTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

ONEITEI IO Ha6J'IIO)IeHI/IIO QJICKTPpHU3alluU TCII HH)IYKHI/Ieﬁ " Ipr COITPUKOCHOBCHUH.
HCCJ’IG}IOB&HI/IG HeﬁCTBHﬂ SJICKTPHUYCCKOTO ITOJIAA Ha MPOBOJHUKH U TUIJICKTPHUKH.

COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MTOCTOSIHHOTO TOKA.

W3mepeHue u peryInpoBaHUe CUIIBI TOKA.

N3Mepenne u peryinmpoBaHUe HAPSIKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, HIYIIETO YEpe3 pE3UCTOp, OT COMPOTHUBIICHUS
pe3UCTOpa M HAMIPSHKCHUS Ha PE3UCTOPE.

7. OHBITI:I, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD 3JICKTPUUCCKOTO COMMPOTUBJICHUA ITPOBOJHUKA OT €TO
JUTMHBI, TUTOIIA/IA TIONIEPEYHOTO CEYCHUS U MaTepHaa.

8. IlpoBepka mpaBWia CIOXKCHHS HANPSHKCHUH TPU TOCICIOBATEIHPHOM COCIUHEHHH JBYX
PE3UCTOPOB.

9.  IIpoBepka mpaBuiia AJisi CUIBI TOKA MIPH MapaJIeIbBHOM COSAMHEHUU PE3UCTOPOB.

10. Omnpenenenue paboThI AMEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
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11. OmpeneneHre MOIIHOCTH AIIEKTPUIECKOTO TOKA, BBIJEISIEMOH Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCHUMOCTH CHIIBI TOKA, HAYILIETO Yepe3 JIAMIIOUKY, OT HAIPsHKEHHUS Ha HEH.

13. Omnpenenenue KII/] narpesatens.

14. VccnenoBaHMe MarHUTHOTO B3aUMOZAEHCTBHS IIOCTOSIHHBIX MAarHUTOB.

15. 3y4enue MarHUTHOTO TI0JISl TIOCTOSIHHBIX MAarHUTOB ITPHU UX OOBEINHEHUH U Pa3AeICHUM.

16. MHccrnenoBanue AeicTBUS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI B3aMMOACHCTBHS KaTyIIKH C TOKOM M MarHuTa
OT CHJIBI TOKA U HAaIPABJICHHS TOKA B KaTYIIKE.

18. M3ydenue nelCTBHS MarHUTHOTO ITOJIS1 HA TIPOBOJHHUK C TOKOM.

19. KouctpyupoBanue u u3ydyeHue padoThl HJIEKTPOABUTATENS.

20. WMsmepenue KIII anekTpoaBUraTeibHONW yCTAHOBKH.

21. OnbITHl MO UCCIICAOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW MHAYKIMH: UCCIEIOBaHUE W3MEHEHHH
3HAYEHHsI U HAaIPaBJICHHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO  JBW)KEHMs. PaBHOMepHOoe  mnpsMonuHEHOe — ABwkeHue.  HepaBHoOMepHOe
npsIMOJIMHENHOE ABMKeHue. CpellHss 1 MTHOBEHHAsi CKOPOCTh Teja NP HEPAaBHOMEPHOM JIBUKEHUH.
Yckopenue. PaBHoyckopeHHOE TpsMoInHerHoe BkeHne. CBoOoaHoe mageHue. OnbiTol [ anues.
PaBHOMepHOE nBHXKeHHE MO OKpykHocTH. [lepuox m uvactora obOpamieHus. JluHeliHas M yrioBas
ckopocTH. LleHTpoCcTpeMHUTENIBHOE YCKOPEHHUE.

[Tepsebiit 3akoH Herotona. Bropoii 3akon Herotona. Tpernii 3akoH HeroTona. [IpuHumn cynepnosunuu
CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuila TPEHHUS CKOJIBKEHMSI, CHJIa TPEHUS TIOKOs, Apyrue
BH/JIbI TPEHUSI.

Cuna TAXKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEeHHE CBOOOJHOr0 NajieHus. [[BuxeHue mianer
Bokpyr ConHua. [lepBas kocmudeckas ckopocTs. HeBecoMocCTh U neperpysku.

PaBHOBecue MartepuanbHOW TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTro Tena ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

Nmnynsc tena. Mi3menenne umnyinbca. VMIynbsC cuiibl. 3aKOH COXpaHEHMsI MMITyJbca. PeakTuBHOE
JBUKECHHUE.

Mexanuueckasi pabota U MOLIHOCTb. PaboTa CHIl TSDKECTH, YNpyroctd, TpeHus. CBsi3b SHEPIUU U
pabotel. IloTeHuuanbHast SHeprus Tena, MOJHATOrO HAJ IMOBEPXHOCThIO 3eMid. [loTeHumanbHas
SHEprus ckaroil npyxuHsl. KnHernueckass sHeprus. Teopema O KHHETHYECKOW HHEPrUU. 3aKOH
COXpaHEHHUsI MEXaHUYECKOU YHEPTHH.

Hemoncmpayuu.

1.  HaOmroneHne MeXaHMYECKOTO ABUKEHUSI T€la OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2.  CpaBHeHHE TyTeH W TPACKTOPUN IBUMKEHUS OJHOTO M TOTO XK€ TeJIa OTHOCHUTEIHFHO Pa3HbIX Tl
OTCU€Ta.

3. H3mepeHue CKOPOCTU U YCKOPEHHS MPSIMOJIIMHEHHOTO IBUKCHHUS.

4.  HccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOTO ABUKECHHUS.

5. HabGnronenue aBMKEHUs Tea Mo OKPY>KHOCTH.

6. HaGmronenne MexaHMYeCKHUX SIBICHUH, IPOUCXOASIINX B cucTteMe oTrcuéra «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCHUTENIbHO KaOMHETa (PU3UKU.

7.  3aBHCHMOCTh YCKOPEHHS TejIa OT MacChl TeJla U JCHCTBYIOMIEH Ha HETO CHJIBI.



8. HabGnronenue paBeHCTBA CHJT TIPU B3aUMOCHCTBUH TE.

9.  I3meHeHue Beca Teja MPH YCKOPEHHOM JBH)KCHUH.

10. Ilepenaua mmiynbca MpH B3aMMOACHCTBUH TEIL.

11. TIpeobpazoBaHus FHEPTUU TIPH B3aUMOJICHCTBHH TEJI.

12.  CoxpaHeHHe UMITyJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHue UMITyJIbCa PH a0COITIOTHO YIPYTOM B3aUMOJICHCTBHH.

14. HaOmroneHue peakTUBHOTO JIBHKEHUS.

15. CoxpaHeHre MeXaHMYECKON YHEPTUU ITPU CBOOOTHOM MaJCHHUH.

16. CoxpaHeHre MeXaHMUECKON YHEPIUU MIPH IBUKEHUH Teja MO JeHCTBUEM MPYKUHBI.
Jlabopamopuwie pabomsl u onvimol.

1.  KoucrtpyupoBaHue TpakTa Jjs pa3roHa W JaJIbHEUIIEr0 paBHOMEPHOIO JIBHKCHHUS IIapHKa WIN
TEJIEeKKH.

2.  Omnpenenenue CpeqHEl CKOPOCTH CKONBXKEHHsI OpycKa WM JIBIKEHUS MIapHKa MO HAKIOHHOU
IJIOCKOCTH.

3. Ompenenenne ycCKOpeHUs Tela IPU PAaBHOYCKOPEHHOM JIBIYKEHUH IO HAKIIOHHOH IJIOCKOCTH.

4.  UccnemoBaHue 3aBUCHMOCTH IYTH OT BPEMEHHM IIPU PAaBHOYCKOPEHHOM JBMKCHHU 0e€3
HAYaJIbHOM CKOPOCTH.

5. IlpoBepka TUMOTE3bI: €CIU MPH PABHOYCKOPEHHOM JBIKCHHH 0€3 HadyaJdbHOH CKOPOCTH IyTH
OTHOCSATCS KaK PsAJl HEYETHBIX YMCEIl, TO COOTBETCTBYIOIINE MIPOMEXYTKHA BPEMEHHU OJMHAKOBBI.

6. HccrnenoBaHue 3aBUCIMOCTHU CHJIBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMaJIbHOTO JABICHHUS.

7. Omnpenenenne K03 UIHUEHTA TPEHUS CKOIBKCHUSL.

8.  OmpeneneHune KECTKOCTU TPYKUHBI.

9.  Ompenenenue paboOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHH TEa MO TOPHU30HTAIBHOM
HIOBEPXHOCTH.

10. Omnpenenenue pabOThI CUIIBI YOPYTOCTH NPH MOIBEME Ipy3a C UCIOIb30BAHUEM HETOABHKHOTO
Y TIOIBUKHOTO OJIOKOB.

11. W3yueHue 3aKOHA COXpPAHEHUS SHEPTUH.

Pa3nen 9. Mexannveckne Koy1e0aHUs M BOJIHBI.

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHMN: MEpUoJl, 4acToTa, aMIUIMTYJA.
MaremaTtnueckuii U Ipy>KMHHBIN MasTHUKH. [IpeBpaliienue suepruu npu KojaedaTeabHOM ABUKEHUU.
3aryxaromue kosieOaHus. BeiHyX)aeHHbIe KoneOanus. Pezonanc. Mexanuwdeckue BosHBI. CBOWMCTBa
MeXaHMYecKux BodH. lIpomonpHble UM momnepeuHble BOJHBL. J[IMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHHs. MexaHM4ecKHUe BOJIHBI B TBEPJOM TeJE, CEICMUYECKHUE BOJIHBI.

3Byk. ['pomMKoCTb 3ByKa U BbicoTa ToOHA. OTpaxkeHue 3ByKa. IHQpa3Byk U ynbTpa3ByK.
Hemoncmpayuu.

Habmonenue xonebanuii Ten noJ1 AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmronenue xonebanuii rpyza Ha HUTH U Ha TIPYKUHE.

Hab6nronenue BeIHYKIEHHBIX KOJIe0aHU U pe30HAHCA.

PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

HabmroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopuwvie padbomot u onvimul.

1.  Onpenenenue 4acToThHl U MEpUOJIa KOJIeOaHUI MaTeMaTHUYECKOIO MasiTHUKA.

2 Omnpenenenne 9acTOThl U TIepro/Ia KoineOaHui Mpy>KUHHOTO MasITHHKA.

3.  HccaenoBaHue 3aBUCHMOCTH ME€pH0/ia KOJeOaHU MOIBEIIEHHOTO K HUTH I'py3a OT JUIMHBI HUTH.
4 HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui NMPyKUHHOTO MasiTHUKA OT Macchl rpysa.
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5.  IIpoBepka He3aBHCUMOCTH Mepuo/ia KouedaHuil rpy3a, HOJBEIIEHHOTO K HUTH, OT MaccChl rpys3a.
6.  OmnbITbl, AEMOHCTPHPYIOIIUE 3aBHCUMOCTh TMEpHOAAa KOJEOaHWH NPYKUHHOTO MasTHHKA OT
Macchl Ipy3a 1 )KECTKOCTH MPYKUHBI.

7.  HW3mepeHue ycKOpeHHUs CBOOOAHOIO MAJACHHUS.

Paszgea 10. DiaeKTpOMArHMTHOE 1MOJI€ U JIEKTPOMATHUTHbIE BOJIHbI.

DNEKTPOMarHUuTHOE IO0J€. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBa 3J1€eKTpOMarHuTHBIX BoJH. IIlkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcrionb30BaHKe 31€KTPOMArHUTHBIX BOJIH U1 COTOBOM CBSI3U.
DnexkTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BonHOBbIe cBOHCTBA CBETA.

Hemoncmpayuu.

1.  CsoiicTBa 31€KTPOMAarHUTHBIX BOJIH.

2.  BoxHoBBIE CBOMCTBA CBETA.

Jlabopamopnwvie pabomot u onvimel.

1.  H3ydeHue CBOMCTB 3IEKTPOMArHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBble siBJICHUS.

JlyueBas Mopenb cBera. Mcrounuku cBeta. IIpsimonuHeiiHoe pacnpocTpaHeHHE CBeTa. 3aTMEHUs
Connua u Jlynsl. Otpaxenue cera. [Lnockoe 3epkaiio. 3aKkoH OTpa>KEHUs CBETA.

[Ipenomnenue cBera. 3akoH TmpelomiieHUs cBera. [lonHOe BHYTpeHHEE OTpakeHUE CBeTa.
Hcnonb30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xop nyuedt B munze. OnTudeckas cucrema ¢oToarnapara, MUKpOCKOIa U Teneckorna. ['na3 kak
ONTHUYECKask CUCTeMa. bIU30pyKOCTh U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciekTp. OnbiTel HetoToHa. CroxkeHue CreKTpanbHbIX 1BETOB. JJucnepcus
CBeTa.

Hemoncmpayuu.

[TpsimonuHEITHOE pacIpOCTpaHEHHUE CBETA.

OtpaxkeHue cpera.

[Tonryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomnenue caera.

OnTHyeckuii CBETOBOI.

Xon nyuelt B coOuparomiei Junse.

Xox JIydeil B paccenBarolel JUH3E.

[Toryuenue n300pakeHU C TOMOILBIO JIUH3.

[Tpuniun peiictBus doroamnmnapara, MUKPOCKONA U TEIECKOIIA.

Mogens rnasza.

Pasnosxenue 6enoro ceera B CHEKTP.

12. TlomyueHue 6€TOTO CBETA MPH CIIOKEHUH CBETAa Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

1.  HccrnenoBanue 3aBUCHUMOCTH YIJIa OTPaXXEHUs CBETOBOTO JIy4a OT yrijia MajJeHusl.

2.  l3ydeHue XxapaKTEepHCTUK U300paKEHHS MTPEIMETa B TUNIOCKOM 3epKaJe.

3. HccnemoBanne 3aBUCHMOCTH yTJIa IPEIOMIICHHUSI CBETOBOTO JIyda OT yIJia TaJIleHHs] Ha TPaHUIIE

CoNOr~LDNE
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«BO3JIYX—CTEKIIO».
4.  Tlonmy4yeHue n300paxxeHUH C MOMOIIBIO COOMPAOIIEH JTHH3HI.

5. Omnpenenenue HOKYCHOTO PACCTOSHHS M ONITUYECKOW CHIIBI COOMPAFOIICH JTUH3HI.

6.  OmnbITHI IO Pa3IOKEHHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHI IO BOCIPHUSATHUIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBBIC (DUITBTPHI.
Paszngen 12. KBanToBble sIBJICHHUA.



OmnpiTel Pezepdopna u miranerapHas Mojennb atoma. Mojaens atoma bopa. Mcnmyckanue u moriomnieHue
ceera aroMoM. KBaHThI. JIMHEYaThIE CIIEKTPHI.

PaguoakTuBHOCTE. Anb(a-, 6eTa- u ramma-u3nyderus. CTpoeHHe aTOMHOTO siipa. HykiioHHast MOzeIb
aToMHOTO siipa. M3otonsl. Pagnoaktusnble npeBpaienus. [lepuos nonypacmnana aToOMHBIX s€p.
SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO U MAacCOBOTO YHCEN. DHEpPrusi CBA3M aTOMHBIX
siep. CBsi3p Maccbl U 3Hepruu. Peakuuum cunte3a u aenenus suep. Mcrounuku sneprun ConHua u
3BE3 L.

SAnepnas suepreruka. JleiicTBHs palMOAKTUBHBIX U3JIyY€HUHN Ha KUBBIEC OPraHU3MBI.

Hemoncmpayuu.

CreKTpbl U3J1y4€HUs U TOIJIOIIEHNUS.

CrieKTphl pa3aMyHbIX I'a30B.

Crnextp Bojopoaa.

Habmronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIMUX U3TYUEHU.

Peructpanus uznydeHus npupoJHbIX MUHEPAJIOB U MPOJLYKTOB.

Jlabopamopnwvie padbomot u onvimeol.

1.  HaGmroneHue CIJIONMIHBIX M TUHEHYATHIX CIIEKTPOB U3TyUYCHHUS.

2.  HccrnenoBaHue TPEKOB: U3MEPEHHUE YHEPTUU YACTHUIII IO TOPMO3HOMY TTyTH (TI0 (hoTorpadusim).
3.  H3mepenue panmoakTuBHOTO (hoHA.

IHoBTOpPUTEJIHLHO-00001IAI0 M MOYJIb.

[ToBTOpUTENBHO--0000IAIOIIMKA  MOAY/Ib NpEJHAa3HAYeH I CHCTEeMaTU3allud M 000O0IIeHUs
IPEIMETHOTO COJAEPKAHUS U OMNbITa JEATEIbHOCTH, MPUOOPETEHHOrO NMPU H3YYEHUU BCEro Kypca
¢u3MKKM, a TakXke JUIsl MOJTOTOBKM K OCHOBHOMY TIOCYIapCTBEHHOMY JK3aMEHY IO (u3uke it
o0yyaromuxcsi, BBIOpaBLIMX 3TOT y4EOHBIH MpeaMeT.

[Ipu n3yyeHun JaHHOTO MOAYJISl PEANU3YIOTCA U CUCTEMATU3UPYIOTCS BUABI J€ATEIbHOCTH, HA OCHOBE
KOTOPBIX 00ECIEeUnBAETCs TOCTHKEHUE NMPEAMETHBIX U METAIlPEIMETHBIX IJIAHUPYEMBIX PE3yJIbTaTOB
oOyueHus, (GOpPMHUPYETCS €CTECTBEHHOHAY4YHasi TIPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJOB
WCCIICTIOBAHMSI SIBJICHUN MPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSAMU OOBACHATh (PU3NUECKHE SBICHUS,
MPUMEHSS MMOJTYyYEHHbIE 3HAHUA, PEIATh 33Ja4l, B TOM YHCJIe KAUeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.
[IpyHIMNIMATIBHO NIEATEIBPHOCTHBIM XapaKTep MAaHHOIO pasfesia peanus3yercs 3a C4E€T TOro, 4To
oOyuaroluecs BBIMOIHSIOT 33aHHsI, B KOTOPBIX UM MpeJiaraeTcs:

HAa OCHOBE IIOJIYYCHHBIX 3HAHMW pACIIO3HABATh U HAYYHO OOBICHITH (PU3UYECKHE SBICHUS B
OKpYKarolllel MPUPO/IE U IOBCETHEBHOM JKU3HY;

UCIIOJIb30BaTh Hay4YHbIE METOJbI HCCIeNOBaHUS (U3NYECKUX SIBICHUN, B TOM YHUCIE ISl MPOBEPKU
TUIOTE3 U MOJy4YeHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAaMOOJIE€ BKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJOTHH, HAIIpUMep,
IIPAKTUYECKOI0 MCIOIb30BAaHUS PA3JINYHBIX UCTOYHHUKOB SHEPIUU HA OCHOBE 3aKOHA IIPEBPAIECHUS U
COXPaHEHHUsI BCEX U3BECTHBIX BUJOB SHEPTUH.

o0k wbdE



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBLI 11O ®PUBUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

Usydenne (U3UKKM Ha YpOBHE OCHOBHOTO 00mIero o0Opa3oBaHMs HAIPABICHO Ha JOCTHIKCHHE
JIMYHOCTHBIX, METAIIPEAMETHBIX M IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynprare nzydenus: (puU3MKU Ha YpOBHE OCHOBHOTO 001Iero o0pazoBanus y oOydatomerocss 0yayT
c(OpPMHUPOBAHBI CIETYIOIINE TUYHOCTHBIE PE3YIIbTATHI B YACTH:

° 1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:

° - TMPOSIBJICHWE HWHTEpeca K UCTOPHUH M COBPEMEHHOMY COCTOSHHUIO POCCHUHCKON (PU3NYECKOI
HAYKU;

° - IGHHOCTHOE OTHOIIEHUE K JIOCTH)KCHUSM POCCUUCKUX YIEHBIX--(DU3UKOB;

) 2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

° - TOTOBHOCTh K aKTUBHOMY YYacTUIO B OOCYKJIEHHU OOIIECTBEHHO 3HAUYMMBIX M STUYECKHX
po0JIeM, CBSI3aHHBIX C PAKTHYECKUM IPUMEHEHHUEM JIOCTHKCHUN (DU3HKWY;

° - OCO3HAaHHUE BaXKHOCTU MOPAJIbHO--3THYECKUX IMPUHIUIIOB B J€ATEIbHOCTH YYEHOTO;

. 3) acTeTH4eCKOr0 BOCIIMTAHMS:

° - BOCIIPHUSTHE JCTETUYECKMX KauecTB (pu3Mueckod Hayku: €€ TapMOHMYHOTO TMOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

) 4) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

° - OCO3HAHHE IIEHHOCTH (PU3MYECKOM HAYKH KaK MOIIIHOT'O MHCTPYMEHTA MTO3HAHUSI MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEN COCTABIISIIOLEH KYJIbTYPHI;

° - pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENIbCKON AeSITENEHOCTH;

° 5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIHOHAIBLHOTO 0JIATONOJIYYMSI:

° - OCO3HaHHE IIEHHOCTH 0e30macHOro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,

BaXHOCTU TMpaBui OE30MacHOTO TMOBEJACHHUS Ha TpaHCIOpPTe, Ha Joporax, C OJIIEKTPUYECKHUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSX;

o - cOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHKE CBOETO MpaBa Ha OIMMUOKY U TaKOTO Ke
IpaBa y IPyroro 4eioBeKa,

. 6) TPY10BOT0 BOCIIUTAHMSA

. - aKTMBHOE YYacTHE B PEHICHUH MPAKTUYECKUX 3aaad (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpTraHHU3aIfK, TOpoa, Kpasl) TEXHOIOTUYECKOW M COIMAILHOW HAMpPaBICHHOCTH, TPEOYIOIIUX B TOM
qucie U PU3NIecKnX 3HAHUM;

. - HHTEpEC K MPAKTUYECKOMY U3YUEHUI0 Mpodeccuil, CBA3aHHBIX ¢ (PU3NKOMH;
o 7) 3IKOI0OTrNYeCKOr0 BOCIIMTAHMSA:
o - OpHeHTaluMs Ha NpUMeHeHue (U3MUECKUX 3HAHUW [UIs peleHus 3agad B o0jacTu

OKpY’Kalolllel cpeibl, IMJIaHUPOBAHUS TMOCTYNKOB M OLEHKM KX BO3MOXHBIX MOCIEICTBUM s
OKpY>Kalolllel Cpebl;

. - 0CO3HaHHE INT00ANTBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM U MyTeH UX peleHus;

. 8) aganTannu K M3MEHSIOUMMCH YCJI0OBUSIM COUNMAJIBHON ¥ IPUPOIHOM Cpeabl:

o - MOTPeOHOCTh BO B3aUMOJICHCTBUU IMPH BBIMOJIHEHUU UCCIECJOBAHUM U MPOEKTOB (PU3NUYECKOM
HaIPaBJIECHHOCTH, OTKPHITOCTb OMBITY U 3HAHUSIM JIPYTHUX;

o - IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO NeSTeIbHOCTb;

o - TOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4ucie GOpMYyIUpOBaTH UJEH, MOHATHUS,

TUTOTE3bI 0 (PU3HUECKUX OOBEKTAX U SBICHHUSIX;
. - 0CO3HaHHE e(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMITETEHTHOCTEHN B 00J1aCTH (DU3UKH;



° - IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

° - CTpPEMJICHHE aHAIM3UPOBATH M BBHISBISATH B3AMMOCBSI3H IIPHUPOJIBI, OOIIECTBA U YKOHOMUKH, B
TOM YHCJIC C UCIIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

° - OLICHKA CBOMX JICUCTBUH C yU€TOM BIIMSHHS HA OKPYXKAIOIIYIO CPEY, BO3MOXKHBIX TJI00AIBHBIX
MOCJICICTBUM.

METANPEAMETHBLIE PE3YJIbTATHI

B pesynbrare ocBoeHus mporpammbl Mo (U3MKE Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y
oOydaromierocss  OyayT  chOpMUPOBaHbI  MeTampeIMeTHbIe  pe3yJbTaThl,  BKIIOYAIOIIHE
MO3HABATEJIbHBIC YHUBEPCAIbHBIC YUCOHBIC JACUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC yUeOHBIC
JIEHCTBUSI, PETYJISITUBHBIC YHUBEPCAIbHBIC YUeOHBIE ICUCTBUSI.

Ilo3HaBaTe/IbHBbIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBHSA

ba3oBble Jornveckue a1ecTBUSA:

. BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SBICHHN );

. yCTAaHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui O0OOUICHHA W
CpaBHEHUS;

. BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUMS B pacCMaTpuUBaeMbIX (akTax, MTaHHBIX U

HaOJFOICHUSX, OTHOCSAIIMXCS K (PU3HUECKUM SIBIICHUSIM;

o BBISIBIISITH TIPUYUHHO--CIIEJICTBEHHBIE CBSI3M MPH M3YYCHUU (PU3UYECKUX SBICHHNA W TPOIIECCOB,
JienaTh BBIBOABI C HCHOJb30BAHMEM JENYKTHBHBIX M HMHIYKTHBHBIX YMO3aKJIIOYEHUH, BBIIBUIATh
THIIOTE3bl O B3aUMOCBA3SX (PU3NYECKUX BEJTUYNH;

. CaMOCTOSITENIbHO BBIOMpPATh CHOcoO pemieHus ydeOHoM ¢usmueckol 3amgaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pelleHHs, BbIOOp Haulojiee MOAXOIAIMIEr0 C YYETOM CaMOCTOSITEIbHO
BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTe/bcKue 1eiiCTBUS:

J UCTIOJIB30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKUI HHCTPYMEHT ITO3HAHMS,

o IPOBOJIUTH MO CAMOCTOSATENBHO COCTABICHHOMY IIJIaHy OIBIT, HECJIOXHBIM (u3ndecKuit
IKCIEPUMEHT, HEOOIBIIIOE NCCIIe0BaHNE (PU3HMUECKOTO SBIICHUS;

o OLICHUBaThb HA TMPUMEHHMOCTh M JIOCTOBEPHOCTh MH(OpPMAIMIO, MOJYYEHHYI0 B XOJe
UCCIIEIOBAaHHS WIIH YKCTICPUMEHTA;

J CaMOCTOSITENILHO (OPMYITUpPOBaTh OOOOIICHMST W BBIBOJABI TI0 pe3ylbTaTaM MPOBEAEHHOTO
HaOJIFOICHUS, OTIBITA, UCCIICTOBAHYIS,

o IPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BuUTHE (U3NYECKAX MPOIECCOB, a TaKKe
BBIJIBUTATH TIPEATIOIOKEHHS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

o NPUMEHSTH Pa3InYHbIE METOJbI, HHCTPYMEHTHI U 3alPOCHI MPH MOKCKE U 0TOOpe MHPOPMAIIUU
WIN JaHHBIX ¢ yYETOM MPeIIOKEHHON yueOHol pusnueckoii 3a1auu;

o aHaAM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALUIO PA3TUYHBIX BHIOB U
dbopM TpeCTaBICHNUS;

o CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO (OopMy TpeAcTaBIeHHS UHPOpPMALUU U
WITIOCTPUPOBATh pEIIacMble 33/1a4ll HECIOKHBIMH CXeMaMH, JuarpaMMaMu, MHOH rpadukoil u ux
KOMOUHAIHSIMHU.



KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:

o B XoJle¢ 00CyXIeHusi yueOHOro marepuaia, pe3yjJbTaToB JIaOOpaTOpPHBIX PadOT U MPOEKTOB
3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00OCYX/TaeMOI TEMbI M BBICKA3bIBaTh UJCH, HALICTICHHBIC HA PEIICHUE
3a/1a4y¥ U MoJAJIepkaHue OIarokenaTeIbHOCTH OOIIECHUS;

° COTOCTABJISITh CBOM CYXJICHHUS C CYXJACHHUSIMH IPYTMX yYaCTHHKOB JHANOra, OOHapyXUBaTh
pa3iauvmue U CXOJCTBO MO3ULIUI;

° BBIPAXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U ITMCbMEHHBIX TEKCTAX;

° MyOJUYHO TPENCTaBIIATh PE3YJIBTAThl BBITOJTHEHHOTO (DH3WYECKOro OIbITa (IKCIIEPUMEHTA,

UCCJIEJOBAHMSL, IPOEKTA);

. NOHMMATh W MCHOJIb30BaTh IPEUMYILIECTBA KOMAHIHOM M HWHAMBHUAYAJIbHON padOThl IpU
pelIeHNH KOHKPETHON (PU3NYECKOM MpoOIeMBbl;

. IPUHUMATD I€JI1 COBMECTHOM JEeSATENIbHOCTH, OPraHU30BbIBATh JEHUCTBUS MO €€ JOCTUKEHMIO:
pacrpenenaTh poyi, 0OCYKIaTh MPOIECChl U PE3yIbTaThl COBMECTHOM padOThI, 0000IIaTh MHEHUS
HECKOJIbKUX JTIOJICH;

. BBITOJIHATH CBOIO YacTh pabOThl, JOCTUTasi KAYECTBEHHOI'O PE3yJIbTaTa 10 CBOEMY HalpaBICHUIO
U KOOPAMHUPYS CBOU JICUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;

o OIICHMBAaTh KayeCTBO CBOEro BKJaJa B OOUIMII MPOAYKT IO KPHUTEPHUSM, CAMOCTOSTEIBHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC y'leﬁﬂble JelcTBUS

Camoopranmn3anus:

o BBISABIIATH MPOOJIEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsiX, TPEOYIOUIMX JAJs pelIeHus
(bu3nUecKrux 3HaHUM;

. OPUEHTUPOBATLCSA B PA3NIMUHBIX IMOAXO0JAX NPHUHATHS PELICHUH (MHIWBHUIYaJbHOE, NPUHATHE
pelIeHus B rpymnie, NPUHITHE PEIIEHUH TPYIIoil);

. CaMOCTOSITENIFHO COCTaBIIATh AJITOPUTM pelIeHHs PU3MUECKON 3a/1auM UM TJIaHa MCCIIeJOBaHUS
C Y4ETOM HMEIOLIMXCSA PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUpPOBATh MpeJiaracMble
BApUAHThI PELICHUN;

. Jienath BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHbIN HHTEJJICKT:

° JaBaTh aICKBATHYIO OLCHKY CUTyallu U NIpEJIarath IjiaH eé HU3MCHCHHUA,

. OOBSICHATh MPUYMHBI TOCTUKEHUS (HEAOCTHKEHHS) PE3yIbTaTOB JIEATEIbHOCTH, 1aBaTh OLIEHKY

PUOOPETEHHOMY OIIBITY;

o BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBIINOJHEHUS (PU3UUECKOTO
UCCIIEJIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEILCTB, W3MEHMBILUXCS CHUTYallUi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;

. OILICHMBATh COOTBETCTBUE Pe3yiIbTaTa eI U YCIOBUSIM;

. CTaBUTh ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAYYHYIO TEMY,
IOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroOro;

o IpU3HaBaTh CBOE MPABO HA OMIMOKY MPH pPEeLIeHUN (PU3UYECKUX 3a7jad WM B YTBEP)KACHUAX Ha
Hay4yHbIE€ TEMBI U TAKOE XK€ MPABO IPYIroro.

INPEJIMETHBIE PE3YJIBTATbBI



K koHiy oOyueHust B 7 kJiacce NpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpPakaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCA YMEHUI:

o UCIOJIb30BaTh IMOHATHA: (U3NYECKHE M XUMUYECKHUE SIBJICHUS, HAOIIOAECHUE, SKCIEPUMEHT,
MOJIeNlb, THIIOTE3a, COMHUIBI (PU3MUECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa  (TBEpHOE, JKUAKOE, TIa3000pa3HOE), MEXaHWYeCKOoe JBHXKEHHE (PaBHOMEPHOE,
HEpaBHOMEpPHOE, MPSMOJIMHEHHOE), TPAeKTOpHsl, paBHOAEHCTByomas cuwia, aedopmanus (ynpyras,
IUIACTUYECKAsi), HEBECOMOCTb, COOOIAIOIIUECS COCYIbI;

o pasnnyath sBieHUs (aug@ys3us, TEIIOBOE JBM)KEHHE YacTHIl BEIIECTBAa, PaBHOMEPHOE
JBUKEHHUE, HEPABHOMEPHOE JBUXKCHUE, HHEPLUA, B3aUMOJIECUCTBUE TEJl, pABHOBECHE TBEPABIX TEI C
3aKpEIUIEHHOW OCBIO BpallCHUs, IIepefada JaBJICHUs TBEPABIMU TEIaMU, XKUIAKOCTIMH WM Ta3aMy,
aTMOC(epHOEe J1aBJCHUE, IUIaBaHUE TeJl, IPEBpAIleHHs] MEXaHWYECKOH SHEpPruu) MO OMHCAHUIO HUX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX AAHHOE (PU3UYECKOE SIBIICHUE;

o pacrio3HaBaTh IpPOSBICHUE HM3YYEHHBIX (PM3MUECKUX SIBICHUH B OKpYXalolleM MHpE, B TOM
yucie (U3NYECKHe SIBICHUS B IPUPOJE: MIPUMEPHI JBIXKEHUS C Pa3JIMYHBIMU CKOPOCTSIMH B )KMBOH U
HEKUBOU NpUpPOAE, NEHCTBHE CHUIIBI TPEHHUS B IPUPOJIE M TEXHUKE, BIMSIHAE aTMOC(HEPHOTO TaBIICHUS
Ha JKUBOI OpraHusM, IJIaBaHUE PbIO, pblYard B TEJI€ YEI0BEKa, IPU ATOM MEPEBOJAUTH NPAKTUYECKYIO
3aa4y B yueOHYI0, BBIIEIIATH CYLLIECTBEHHbIE CBOWCTBA (MIPU3HAKH) (PU3NYECKUX SIBIICHUI;

. ONKCHIBaTh M3YUEHHBIE CBOICTBA Te€l M (PU3MYECKUE SIBJICHUSA, HCHOIb3Ys (PU3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IYTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHUJa
YIPYrOCTH, CWJIa TSDKECTH, BEC Tela, CUJla TPEHUs, JaBleHUE (TBEPLOrO Telsa, JKUAKOCTH, rasa),
BBITAJIKUBAIOIIAs CUJIa, MEXaHUYeCKasi paboTa, MOLIHOCTD, IJIEYO CHUJIbI, MOMEHT CHJIbl, KO3 PUIIHEHT
MOJIE3HOTO JEMCTBUS MEXaHU3MOB, KMHETHYECKas W MOTEHLMaJdbHAas 3HEPrus), NpU OMNHCAHUU
NPaBUIbHO TPAKTOBATh (PU3MUECKUI CMBICT HMCIOJB3YEMbIX BEJIMUYUH, UX 0003HAUEHUs U €AMHUIIBI
(Gu3MUecKuX BEIMYUH, HAXOIUTh (HOPMYIbI, CBS3BIBAIOLIME IAHHYIO (DU3MUYECKYIO BEJIWYHMHY C
JPYTMMHU BETUYMHAMU, CTPOUTH IPaQUKU U3yYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIUYUH;

. XapakTepu3oBaTh CBOMCTBA Ted, (U3WYECKHE SBICHUS M MPOLECChl, HCHOJIb3Yys IpaBuiIa
CIIOXKEeHMsI cui (BAOJb OJHOW mIpsiMoi), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, MpaBUIIO
paBHOBecHsl pblyara (0J0Ka), «30JI0TOE€ MPABUIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHWYeCKOH
SHEpPruH, MpH TOM JIaBaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA M 3alHUCHIBATh €r0 MaTeMaTHYecKoe
BBIPAKCHMUE;

. OOBSICHATh (U3NYECKUE SBICHUS, NMPOLECCHl M CBOMCTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE
CUTyallMil NPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATH INPUYUHHO--CICICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE M3 1—2 JIOTHUECKUX IIaroB ¢ OMOpoi Ha 1—2 M3ydeHHBIX CBOWCTBA (PU3MUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

. pemiate pacuéTHble 3ahaud B 1—2 AeWCTBUA, UCHOJB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHS 3aJaydl 3alHChIBaTh KPaTKOE YCIOBHE,
MOJCTABIATh (PU3MUECKUE BEIMYMHBI B (POPMYNBI M TNPOBOAUTH PACUETHI, HAXOAUThH CIIPABOYHBIE
JTaHHbIE, HEOOXOAMMBbIE Ul PELIeHUs 3a/ay, OIEHUBATh PEAIMCTUYHOCTH MOJY4YEHHOHN (pu3nueckon
BEJINYUHBI,

o pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO DPELIMTh MpPHU MOMOIIM (PU3MYECKHX METOJOB, B
ONHCAaHUM MCCIEJOBAHUSA BBIACIATh IPOBEPAEMOE MPENNONIOKEHUE (TMIOTe3y), pa3iuyaTb |
UHTEPIPETHPOBATH MOJTYYCHHBIH pe3yabTaT, HAXOIUTh OUIMOKU B XOJI€ OMbITA, JIeJIaTh BHIBOBI 110 €T0
pe3yabTaram;

. NPOBOJIUTH ONBITHI 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUNH WM (PU3HUUECKUX CBOMCTB TEI:
(GopMynHupoBaTh TMpPOBEpSEMBbIE IMPEANOJIOKEHHUS, COOMpaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATE X0 ONbITA U (POPMYJIUPOBATH BHIBOJIBI;



° BBITIOJIHATE MPAMBIC HU3MCPCHHUA PACCTOAHUA, BPCMCHU, MACChI TCJIa, 06’béMa, CHUJIBI U
TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX W IHU(PPOBBIX NPHOOPOB, 3alKCHIBATH IMOKA3aAHHS
puOOPOB C YIETOM 3aJaHHON aOCOFOTHON MOTPEITHOCTH U3MEPCHHI;

o NPOBOJUTh HCCIICJOBAaHUE 3aBHCHUMOCTH OJHOW (DU3UYECKOH BEIUYMHBI OT JPYrod C
HCIIOJIb30BAHUCM TIPSAMBIX I/I3MepeHI/Iﬁ (3aBI/ICI/IMOCTI/I IMyTH PaBHOMCPHO ABMXYLICTOCA TCJIa OT
BPEMCHH JBW)KCHUS Tella, CUJIBI TPEHUS CKOJBKCHHs OT Beca Tela, KadecTBa 0OOpabOTKH
MOBEPXHOCTEH Tel M HE3aBUCHMOCTH CWJIBI TPEHHS OT IUIOIIAJAH COIPHKOCHOBEHHUS TEJ, CHIIBI
YIPYTOCTH OT YAJMHEHUs TPY>KUHbBI, BRITAIKABAIONICH CHIIBI OT 00BbEMA MOTPYKEHHOW YacTH Teya U
OT IINIOTHOCTH XKHUJIKOCTH, €€ He3aBHUCHUMOCTH OT IUIOTHOCTH TCJIa, OT I‘JIYGI/IHBI, Ha KOTOpPYIO
MOTPYKEHO TEJI0, YCIIOBUH TUIaBaHUS Tell, YCIOBHI PaBHOBECHs pblyara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM YYEOHOTO HCCIICIOBaHMS, COOMpPATh YCTAHOBKY W BBINOJIHATH WU3MEPEHUS, CIEHYs
NPEIOKEHHOMY TUTaHy, (PMKCUPOBATh PE3yJIbTAThI MOJYYCHHON 3aBUCUMOCTH (PU3NYCCKUX BEJTUYMH B
BUJIC TIPEJIOKEHHBIX TA0JIUII U TPaUKOB, JAeNIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCICIOBAHUS;

o IPOBOJIUTh KOCBEHHBIC M3MEPEHUS (PU3NYCCKUX BEIUYMH (TUIOTHOCTH BEIIECTBA JKUIKOCTH U
TBEPIOTO TeJla, CUJIa TPEHHUS CKOJIBKEHUS, JaBJICHUE BO3yXa, BHITAJIKHBAIOIIAS CHJIA, ACHCTBYOIIAL
Ha TIOTPYXKEHHOE B JKUIKOCTH TENIO, KOA(POUIMEHT MOJE3HOrO ACWCTBHUS MPOCTHIX MEXaHH3MOB),
cliefysl TPEIOKEHHOW MHCTPYKIUU: TPU BBINOJHEHUH H3MEPEHUI cOOMpaTh IKCIEPUMEHTAIBHYIO
YCTAHOBKY Y BBIYHCIISITh 3HAYCHUE HCKOMOW BEITMYHMHBI;

o COOJIFOIaTh MPaBHJIa TEXHUKH OE30MACHOCTH MPH PadoTe ¢ J1a00paTOpPHBIM 000PYI0OBAHHUEM;

o yKa3bIBaTh TPUHIMIIBI JCHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOINAIOIINECsS COCY/AbI, OapoMeTp, pbIYar, MOABMKHBIA W HEMOJBUKHBIA OJIOK,
HaKJIOHHAsSI TUIOCKOCTB;

o XapaKTepU30BaTh MPUHIIMIBI JIEHCTBHS HM3YYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpol Ha WX OomUcaHus (B TOM 4YMCIE: MOAIIUIHUKHA, YCTPOHCTBO BOJIOINPOBOJA, MAPABIMUYECKUN
npecc, MaHOMETP, BBICOTOMEp, TOPIIHEBOW HACOC, apeoMEeTp), MCIONb3ysl 3HAHUS O CBOMCTBAX
(bu3nUeCKuX SIBICHUI U HEOOXOMMbIe (PU3MUYECKHIE 3aKOHBI U 3aKOHOMEPHOCTH,

. IPUBOJIUTH MPHUMEPHI (HAXOAWUTh MH(OpPMALMIO O MpHUMEpax) MPaKTUYECKOro HCHOIb30BaHUS
(GU3NUECKUX 3HAHWI B MOBCEIHEBHON XHM3HH JIs oOecrieueHHss O0E30MacHOCTH MPHU OOpalieHHu ¢
npubopaMM Y TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHCHHS 3/I0pOBbSI M COOJIOJACHUS HOPM
9KOJIOTUIECKOTO TTOBE/ICHUS B OKPYKAIOIIEH cperie;

o OCYIIECTBIIATH OTOOP MCTOYHUKOB MH(popManuu B MHTEpHETE B COOTBETCTBHH C 3aJIaHHBIM
IMOMCKOBBIM 3aITpOCOM, Ha OCHOBC MMCIOIIUXCA 3HAHUHN U l'[yTeM CpaBHCHHA Pa3JIMYHbIX UCTOYHUKOB
BBIJICJIATH HHPOPMAITUIO, KOTOpasl SBISETCS MPOTHBOPSUMUBON WIIM MOXKET OBITh HEJOCTOBEPHOIA;

. UCIIOJIb30BAaTh TPU  BBINOJHEHUM YUEOHBIX 3a/laHUil  HaydyHO--TIONYJSIPHYIO JINTEpaTypy
(U3UUECKOTO COMEpKaHUs, CIPABOYHBIC MaTepHAlIbl, peCcypchl ceTu WHTepHeT, BiajaeTh MpuUéMaMu
KOHCIIEKTUPOBAHUSI TEKCTa, peoOpa3oBaHus HHGOPMAIK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

o co3/laBaTh COOCTBEHHbBIE KpaTKHWE IHChMEHHBIC M YCTHBIC COOOIICHHsS Ha OCHOBe 2—3
UCTOYHUKOB HMH(OpPMAIUK (PHU3HUECKOTO COJCPXKAHUS, B TOM YHUCIE MYyOJUYHO JeNaTh KpaTKUE
COOOIIEHHS O pe3yIbTaTax MPOEKTOB WM YIeOHBIX MCCIIEIOBAHU, TPH TOM I'PAMOTHO HCIIOIb30BaTh
M3Y4YEHHBIN MOHATHUIHBIN anmapaT Kypca (GU3uKH, COMPOBOXKIATH BBICTYIUICHUE MTPE3CHTAINCH;

o IIPY BBIMTOJTHEHUH YYEOHBIX MPOEKTOB M MCCICIOBAHUN pacTpeiessiTh 00sS3aHHOCTH B TPYIIe B
COOTBCTCTBHMH C IIOCTABJICHHBIMH 3aaadyaMu, CICAUTH 3a BBIIIOJHCHUCM IIJIaHA IIefICTBPIfI, aJCKBaTHO
OLCHHUBATH COGCTBCHHLIfI BKJIaZA B JACATCIBHOCTbL TIPYHIIbI, BBICTPAMBATL KOMMYHUKATUBHOC
BBaHMOI[eI\/JICTBI/Ie, YUUTBIBAsI MHCHUC OKPYXKAOIINX.



K koHmy oOyueHust B 8 kJiacce npeIMeTHbIE pe3yJbTaTbhl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPaXkaThb
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCA YMEHUI:

o MCIIOJIb30BAaTh IOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBMXKCHHE aTOMOB U MOJIEKYII,
arperaTHple COCTOSIHMS BEIIECTBA, KPHUCTAUIMYECKHE M aMOpPQHBIE Tela, HACBIIICHHBIA U
HEHACBILICHHBIN I1ap, BJIAXXHOCTb BO3JyXa, TEMIEPATypa, BHYTPEHHsISI DHEPIUs, TEILUIOBOW JABUIATElNb,
JJIEMEHTApHBIA  DJIEKTPUYECKUM 3apsl, JJIEKTPUYECKOE II0JIe, IPOBOJHUKH U JHUIJICKTPUKH,
IIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE I10JIE;

o pasinyath sBJICHUA (TEIJIOBOE pACIIUPEHHUE U CxKaThe, TeIllonepeaaya, TenjaoBoe paBHOBECHE,
CMauMBaHME, KaNWUIAPHbIC SBJICHUS, WCIAPEHHE, KOHJEHCALUs, IUIABJIEHUE, KpUCTAJLIM3aLus
(oTBepreBaHuE), KHUIEHME, Temulonepenada  (TEIJIONPOBOJHOCTb, KOHBEKLHUS, H3JIYy4YECHHUE),
JNIEKTPU3aLMs TEJl, B3aUMOJECHCTBUE 3apA0B, NEUCTBUS JIEKTPUUECKOrO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJCICTBHE MAarHUTOB, AEHCTBUE MAarHUTHOIO TOJIS HA IPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHas
MHAYKIINS) [I0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE
(du3nYeCcKOe SIBIICHUE;

. pacro3HaBaTh IMPOSBICHUE HM3YYCHHBIX (U3WYECKUX SIBICHHA B OKPYKAIOIMIEM MHpE, B TOM
yriciae (pU3MUEcKue SIBICHHUS B TPHPOJE: TMOBEPXHOCTHOE HATKEHHE W KaNWUIIPHBIC SBICHUS B
OpUpojie, KpUCTalibl B mpupone, uzinydenue CoisiHLa, 3aMep3aHue BOJOEMOB, MOpCKUE OpH3bI,
o0Opa3oBaHUe pOCHl, TyMaHa, UHEs, CHera, 3JIEKTpPUYECKHUE SBJICHUS B arMocdepe, 3JIEKTPHUECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE TI0JI€ 3eMITH, Apei( MOI0COB, pOJIb MATHUTHOTO TOJIS /IS )KU3HU Ha
3emiie, MOJIIPHOE CHSIHME, MPHU STOM IEPEBOAMTH INPAKTHUECKYIO 337ady B y4eOHYIO, BBLICIATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUUECKUX SBICHUM;

. ONMCHIBaTh HM3YUEHHBIE CBOICTBAa Tel M (PU3MYECKHE SIBJICHUS, HCHOIb3Yys (QU3NUYECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrHs, KOJMYECTBO TEIUIOTHI, YJAENbHas TEIIOEMKOCTh
BEIIIECTBA, y/elbHas TEIUIOTa IUIABJICHHUs, yAeNbHas TeIUloTa MapooOpa3oBaHUs, yJelbHas TEeIUIoTa
CrOpaHMsl TOIIMBA, KOA((UIMEHT TMOJIEe3HOro JAEWCTBUS TEIUIOBOM MaIllMHbBI, OTHOCHTENIbHAs
BJIQXKHOCTb BO3]lyXa, AIEKTPUUECKUN 3apsil, CUJla TOKA, EKTPUUECKOE HANPSKEHUE, COMPOTUBIICHNE
IPOBOJHHKA, Y/AEIbHOE COIPOTHBIIEHUE BEIIECTBA, padOTa U MOLIHOCTH 3JEKTPUUYECKOTO TOKa), IpU
OMHCAaHUM TNPABUWIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJB3YEMbIX BEJIMYMH, O003HAueHUs U
€AMHMILIBI (PU3UYECKUX BEIMYUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE TAHHYIO (U3UYECKYIO BEIUUYHUHY
C IpyTUMH BEJIMYMHAMHU, CTPOUTH TpadMKU N3YUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUUNH;

o XapaKTepu30BaTh CBOMCTBAa Ted, (PU3MYECKHE SBJIEHUS W MPOLECCHI, HCHOJIb3Ys OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPUM CTPOEHMS BEIIECTBA, MPUHIMII CYNEPIIO3ULINN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma JIsl y4acTKa IeNH, 3aKOH
Jxoyns—Jlenna, 3aKk0H COXpaHEHUs SHEPTUH, IIPU ITOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

o OOBACHATh (PU3NYECKUE IPOLIECCHl U CBOWCTBA TeJl, B TOM YHUCJIE€ M B KOHTEKCTE CHUTYyalluil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUYUMHHO-CIEJACTBEHHbIE CBSA3H, CTPOUTH
o0BsicHeHUE U3 1—2 JIOTHYECKUX IIaroB ¢ ONMOpoil Ha 1—2 U3yyeHHBIX CBOIMCTBA (PU3MUECKUX SBICHHH,
(GU3UUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

o pemath pacuéTHbIE 3a7ayd B 2—3 JAEHCTBHS, UCHOJB3YS 3aKOHBI M (POPMYJIBI, CBSA3BIBAIOIINE
¢u3uueckre BeIUMYMHBI: HA OCHOBE aHAJIM3a YCIOBUSA 3a/1a4i 3alMChIBaTh KPATKOE yCIOBUE, BBISBIIATD
HEIOCTAaTOK JAHHBIX AJIS PELIeHMs 3a/auM, BHIOMPATh 3aKOHBI U (OPMyJibl, HEOOXOAUMBIE A €€
peleHus], MPOBOANUTh PAacu€Thl M CPAaBHUBATh IIOJIyY€HHOE 3HA4Y€HUE (PU3UYECKOM BEIUYMHBI C
W3BECTHBIMU JIaHHBIMY;



o pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh NpPH TOMOMIM (U3HUYECKUX METOJOB,
UCTIONB3Ysl ONMHCAHWE HCCICJOBaHUsS, BBIIEIATH IPOBEPSEMOE IPEIIOJIOKCHHE, OICHUBATh
MPABUIILHOCTh MOPSIIKA IPOBEICHUS UCCIICIOBAHMSI, JICJIaTh BBIBO/IBI,

o NPOBOJUTH OIBITH M0 HAOJIIOJACHUIO (U3UYECKUX SBICHUNW WM (DU3MYECKHX CBOMCTB Tell
(KanmWIISIpHBIE SBJICHHSI, 3aBUCHMOCTh JIaBIICHUS BO31yXa OT ero o0néma, TeMmriepaTrypbl, CKOPOCTH
mpolecca OCTBHIBAHUS W HATrPeBaHWs MPU M3IYYCHWH OT IBETa H3ITydaromieil (MOTJIOMmAroNIeii)
MIOBEPXHOCTH, CKOPOCTh UCIAPEHHS BOJBI OT TEMIIEPATYPHI KUAKOCTH U IUIOIIAAH €€ MMOBEPXHOCTH,
ANEKTPHU3AIMS TEJI M B3aUMOJCHCTBUE DIIEKTPUYCCKHX 3apsjioB, B3aUMOJICHCTBUE TOCTOSTHHBIX
MarHUTOB, BU3yaJIM3alllsi MATHUTHBIX MOJICH TMOCTOSHHBIX MAarHUTOB, JEHCTBHSI MATHUTHOTO TMOJIS Ha
MPOBOJHHUK C TOKOM, CBOMCTBA DJIGKTPOMArHWTA, CBOWCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKA):
GopMynHpOBaTh TPOBEpSEMbIC IPEANOJIOKEHHUS, COOMPAaTh YCTAHOBKY W3  IPEIJIOKCHHOTO
000pyI0BaHUs1, ONTMCHIBATh XOJ] ONbITA U (POPMYITHUPOBATH BHIBOJIBI;

o BBIMOJIHATH TPSIMbIC U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIILHOW BIQXKHOCTH BO3/1yXa, CHIIBI TOKA,
HANpSOKCHUST C KCIOJIb30BAHHEM aHAJIOTOBBIX IMPHUOOPOB M JIATYMKOB (U3WUYECCKUX BEIUYHH,
CPaBHHMBATh PE3YJITATHI U3MEPEHUH C YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH;

o NPOBOJUTh HCCIICJOBAHUE 3aBHCUMOCTH OJHOW (DU3UYECKOH BEIUYMHBI OT JPYrod C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEpPEHUH (3aBUCUMOCTH COMPOTHBIICHUS MPOBOJHHKA OT €r0 JUTUHBI,
VIO IOTIEPEYHOr0 CEUCHUS M Y/ACIBHOTO CONPOTHBIICHHS BEUICCTBA MPOBOJHHUKA, CHIIBI TOKA,
WIYILIEro 4Yepe3 MPOBOJIHHUK, OT HANPSIKCHUS Ha MPOBOJHHMKE, UCCICIOBAHHUE TOCIIEIOBATEIILHOTO U
NapajuIeIbHOTO COCIUHEHHI IMPOBOJHUKOB): TUTAHUPOBATH HCCICIOBAaHUE, COOMPATh YCTAHOBKY H
BEITIOJHATh HM3MEPCHUS, CIIeAys MPEIJI0KEHHOMY IUIaHy, (DHKCUPOBATH pPe3yibTaThl MOTYyYCHHOU
3aBUCHMOCTH B BUJIC TAOJIUII U TPAPUKOB, JIeJIaTh BEIBOJIBI IO Pe3yIbTaTaM UCCIICIOBAHUS;

o MIPOBOJINTH KOCBEHHBIC M3MEPECHHS (DM3MUSCKUX BEIUYMH (yAelbHas TEINIOEMKOCTh BEIIECTBa,
COMPOTHUBIIEHUE TIPOBOJHUKA, pabOTa U MOITHOCTH AIEKTPUUYECKOTO TOKA): TIIAHUPOBATh U3MEPEHUS,
coOuparh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEAys NPEIIOKEHHOW HWHCTPYKIUMU, U BBIYUCIATH
3HAUCHUE BEIIMYUHBI,

o coOroaaTh MpaBuiIa TEXHUKU 0€30MacHOCTH TpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

o XapaKTepU30BaTh TMPHUHIMIBI JIEHCTBUS W3YUYEHHBIX NMPUOOPOB M TEXHUYECKHX YCTPOHCTB C
OTOpON Ha UX OMUCaHUs (B TOM YHCJE: CUCTEMa OTOIUJICHHS JOMOB, TUTPOMETp, MapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CUETYHK JJICKTPUUYSCKON DHEPrUH, JIIEKTPOOCBETUTEIBLHBIC TPHOOPHI,
HarpeBaTeNIbHBIC AJICKTPONPHOOPHI (IPUMEPHI), IIEKTPUUYSCKUE MPEAOXPAHUTENH, SJICKTPOMATHHT,
ANEKTPOABUTATENh TOCTOSIHHOTO TOKA), MCIOJB3ys 3HAHUS O CBOMCTBaX (U3MYECKUX SIBICHUU U
HeoOXoauMbIe (PU3HUECKHE 3aKOHOMEPHOCTH,

o pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA U M3MEPHUTEIbHBIC MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PHUCYHKaM (KHJIKOCTHBI TEPMOMETpP, TEPMOC, TICHXPOMETpP, THTPOMETp, JIBHTATEIb
BHYTPEHHETO CrOpaHus, 3JCKTPOCKOI, PEOCTaT), COCTaBIATh CXEMBI JIICKTPUUYSCKUX IIened ¢
MOCIIEOBATEIbHBIM U MapaUIebHBIM COSAMHEHHEM 3JIEMEHTOB, pa3inyas YCIOBHBIE 00O3HAYEHUS
AJIEMEHTOB JIEKTPUIECKUX IETeil;

o MPUBOJUTH MPUMEPHI (HAXOAUTh MH(OpPMAIMIO O TpHUMEpax) MPAKTUYECKOTO HCIOIh30BAHUS
bu3HYECKUX 3HAHWU B TOBCEIHEBHOW JXM3HM JJIsg oOecredeHuss 0e30MacHOCTH TpU OOpaIlIeHUH C
npubopaMH ¥ TEXHUYECKUMH YCTPOHCTBaMH, COXPAaHCHHS 3/I0pOBbSI M COONIOACHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIIEH cpelie;

o OCYIIECTBIISATh TOUCK HH(popMaruu Qusndeckoro coaepkanusi B VHTepHeTe, Ha OCHOBE
UMCIOIIUXCS 3HAHUW M TYTEM CpPAaBHEHHS JIOTIOHHUTENBHBIX HMCTOYHHKOB BBLICISTH MH(OPMAIHIO,
KOTOpasi SIBJISIETCSI MPOTUBOPEUYUBOI HITK MOXKET OBITh HETOCTOBEPHOM;



o UCMOJIb30BaTh MpPHU BBIIOJHEHUH Y4YEOHBIX 3aJaHUi HAayYHO--TIONMYJSIPHYIO JIUTEPATypy
(GU3M4ECKOro cojaepKaHus, CIpaBOYHbIE MaTepHalibl, pecypchl ceTu VIHTepHeT, BiaaeTh NpuéMaMu
KOHCITIEKTUPOBAHM TEKCTa, MpeoOpa3oBaHus HH(pOpMAIK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

o CO3/1aBaThb COOCTBEHHBIE IMMCbMEHHbIE U KPAaTKUE YCTHBIE COOOLIeHHs, 0000mmas nHdopmauo
U3 HECKOJBKUX HCTOYHHUKOB (DU3UYECKOTO COACP)KAHHUS, B TOM 4YHUCIE IYOJUYHO TIPEICTaBIATH
pe3yJIbTaThl IPOEKTHON WJIM UCCIEN0BATENIbCKON EATEIbHOCTH, IIPU 3TOM I'PAaMOTHO MCIIOJIb30BaTh
U3y4EHHbIN MOHATUHHBIN annapar Kypca (pU3MKH, COIPOBOXKIATh BBICTYIJICHUE IIPE3EHTALIUEH;

. IPY BBITIOJHEHUU y4EOHBIX MPOEKTOB M MCCIEIOBAHUN (DPU3MYECKHX MPOLECCOB paclpeeiTh
00513aHHOCTH B IPYIIIE B COOTBETCTBUU C ITOCTABIEHHBIMU 33Ja4aMH, CIIEAUTH 32 BBIIIOJIHEHUEM IUIaHa
NeHCTBUI M KOPPEKTUPOBATh €r0, aIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIA/l B I€ATEIIBHOCTD IPYIIIIBI,
BBICTPAaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, POSIBIISISE TOTOBHOCTD pa3pemaTh KOH(IUKTHI.

K xonuy oOyueHus B 9 kiacce npeaMeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPaXKaThb
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCSA YMEHUI:

o MCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETa, MaTepuaibHasl TOUKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOro JBHXEHHUs, Aedopmarus (ymnpyras, njiacTudeckas), TpeHHEe, LEHTPOCTPEMUTEIbHOE
YCKOpEHUE, HEBECOMOCTh U MEPETPY3KH, LIEHTP TAKECTHU, aOCOIIOTHO TBEPJOE TENO, LIEHTP TSKECTU
TBEPJIOTO TeNa, paBHOBECHE, MEXaHMUYECKHE KOJeOaHWs M BOJIHBI, 3BYK, HHPPA3BYK U YyJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJIA 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1albHO30PKOCTb,
CHEKTpbl HCIYCKaHUs M HOMIOILEHUs, anbda-, OeTa- M ramma-u3iaydyeHHs, H3O0TOMNbI, sJepHas
HHEPreTHKa;

o pa3nuyath  sBIE€HUS (paBHOMEpPHOE U  HEpaBHOMEPHOE NPSMOJMHEHHOEe JBH)KEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHUE, CBOOOJHOE MaJICHUE TeJl, PABHOMEPHOE JIBH)KEHUE TI0
OKPY’KHOCTH, B3aUMOJIEHCTBUE TeJl, pEaKTUBHOE JABI)KEHUE, KOJIeOaTeIbHOE JBUKEHHE (3aTyXarollne
U BBIHYXKJICHHBIE KoJeOaHMs), Pe30HAHC, BOJHOBOE JIBUKEHHE, OTPAKEHHE 3BYKa, NPSAMOJIMHEHHOE
paclpoCcTpaHEHUE, OTPAKEHUE M IPEJIOMIICHUE CBETa, IIOJHOE BHYTPEHHEE OTpPaKCHHE CBETA,
pa3noxeHue O€eroro CBeTa B CHEKTP M CJIOXKEHHE CIEKTPAJbHBIX I[BETOB, AMUCHEPCUS CBETA,
€CTECTBEHHAsl paJO0aKTUBHOCTh, BOBHUKHOBEHUE JIMHEWYATOrO CIIEKTPa U3IYUYEHHs ) 10 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLINX JAaHHOE (PU3NYECKOE SIBIICHUE;

o pacrno3HaBaTh IMPOSIBICHWE H3YYEHHBIX (DM3MUYECKUX SIBICHUN B OKpY)KamolleM Mupe (B ToM
yrcie GU3NUecKue sIBIEHUS B IPUPOAE: MPUIUBBI U OTJIMBBI, IBUKEHUE TU1aHeT COMHEYHOH CUCTEMBI,
PEAKTUBHOE [BIKEHHE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMHU, 3EMJIETPSCEHUE,
ceificMHuYecKHe BOJHBI, I[yHAMH, 3XO, LIBETA TeJ, ONTHYECKHE SIBICHUS B IPUpOJ]E, OMOJIOTrHYECKOe
NeiicTBUE  BUAUMOTO, YIbTpauOJETOBOIO M  PEHTIEHOBCKOTO  M3JIYYEHHMH, €CTEeCTBEHHBIN
pPaIMOaKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaJMOAKTUBHOE H3JIy4YE€HHE NPUPOJHBIX MHHEPAJIOB,
JieiicTBUE PaIMOAKTUBHBIX M3IYYEHUH HA OPraHU3M YelloBeKa), IPH 3TOM MEepEBOIUTH MPAKTUUYECKYIO
3a/1a4y B yueOHYIO0, BBIIETISATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBJICHMIA;

. ONHKCBHIBATh M3y4YCHHbIE CBOWCTBA Tel W (U3MYECKUE SBICHUS, HUCHOIb3ysd (U3NUYECKUe
BEJIMYMHBI (CPEIHSsI M MIHOBEHHAs CKOPOCTh Tela NMpPU HEPABHOMEPHOM [JBUKEHHH, YCKOPEHHE,
nepeMelleHne, MyTh, YIiIoBas CKOPOCThb, CHJIa TPEHMsI, CHJIa YIPYrOCTH, CHJIA TSHKECTH, YCKOPEHHE
CBOOOHOTO MaJIeHUs], BEC Tella, UMITYJbC Tejla, UMITYJIbC CHIIbI, MEXaHH4ecKas paboTa M MOIIHOCTH,
NOTEHLMAJbHAsl DHEPrUsl Tejla, IMOAHATOIO HaJ IOBEPXHOCTBIO 3€MIIM, NOTEHIUAJIbHAs SHEPrus
C)KaTOW NPYKUHBI, KUHETUYECKas HHEpPrus, IOJHAs MEXaHUYecKas SHEprus, NMepuoj U YacToTa
KoJIeOaHUM, JUIMHA BOJIHBI, I'PDOMKOCTh 3ByKa M BBICOTA TOHA, CKOpPOCTh CBETa, IIOKa3aTellb
IPEJIOMIICHUSI Cpellbl), MPHU ONMUCAHUM TNPABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICT HCHOIb3YEMBIX
BEJIMYMH, O0O3HAUEHUS M EJUHMIBI (PU3MUECKUX BEIUYMH, HAXOAUTH (HOPMYJIbI, CBS3bIBAIOIINE



JAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYITMMU BEJIMYMHAMH, CTPOMTHh TIpadUKd H3YYEHHBIX
3aBHCUMOCTEN (PU3HUECKUX BEIUYHH;

o XapakTepu3oBaTh CBOMCTBA TeJ, (U3MYECKUE SBJIECHUS U IMPOLECChl, HCHOIb3yd 3aKOH
COXpaHEHHsI SHEPrHH, 3aKOH BCEMHUPHOTO TATOTEHUS, NPUHIMII CYNEPIO3UIUN CHUJI, MPHHLIUI
oTHocuTenbHOCTU ["anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCa, 3aKOHbI OTPaKEHUsS U
IPEJIOMIIEHUS CBETa, 3aKOHbI COXPAHEHMsI 3apsiIOBOIO U MAaCCOBOIO YMCEN IPU SIIEPHBIX pPEaKLMsIX,
IIPY TOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE,
o OOBSCHATh (PU3UYECKUE IPOLECCHl U CBOICTBAa Tel, B TOM 4YMCIE U B KOHTEKCTE CHUTYyalui
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH TNPHUUYMHHO--CICICTBCHHBIC CBS3U, CTPOUTH
00BsicHeHUE U3 2—3 JIOTUYECKUX IIAaroB ¢ ONMOPOi Ha 2—3 U3yYEHHBIX CBONCTBA (PU3MUECKUX SBIICHHA,
(GU3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

. pemarh pacy€THbIE 3a/1a4i (ONMUpPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ys 3aKOHBI
U (hopMyIbl, CBA3BIBAIOIINE (PU3MUECKUE BEIMUYUHBI: HA OCHOBE aHA/IM3a YCIIOBHS 3aJlauyl 3allUChIBaTh
KpaTKoe yCJIOBHUE, BBIABIATh HEJOCTAIOIME MIIM U30BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOMUMBIC Uil PELICHHs, MPOBOAUTH PACUYETBI M OICHWBATH PEATHCTUYHOCTH IOJYYECHHOTO
3HaYeHUs (PU3NIECKOI BETMUNHBL;

o pacmo3HaBaTh NpPOOJEMBI, KOTOPbIE MOXHO PpEIIUTh IMPH NOMOIIM (PU3MYECKHX METOJIOB,
UCNONb3Yysl OIMCAHUE HCCIIECOBAaHUS, BBIIEIATH IMPOBEpPSEMOE IPENNOJIOKEHUE, OLEHUBATh
IPaBUIBHOCTh MOPsI/IKA IPOBEIEHHS UCCIIEA0BaHMs, A€aTh BbIBO/bI, HHTEPIPETUPOBATH PE3yJIbTaThI
HAOJIIOJICHUHN H OIBITOB;

o IPOBOJIUTH OMBITH MO0 HAOIIOAECHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tem
(u3y4eHue BTOporo 3akoHa HploTOHa, 3aKOHA COXpaHEHHS YHEPTHH, 3aBUCHMOCTD MepHo/Iia KoJieOanui
NPYKWHHOTO MasTHHKAa OT MAacChl Ipy3a M >KECTKOCTH TPYKXUHBI M HE3aBUCUMOCTh OT aMILIHTY/IbI
MaJlbIX KoJieOaHHUH, MpsSIMOIMHEHHOE PAacIpOCTpaHEHHE CBETA, pa3jioKeHUe Oesloro cBeTa B CHEKTP,
U3y4yeHHE CBONCTB H300paKe€HHs B IUIOCKOM 3€pKaje M CBONCTB H300pakeHHsl IpeaMeTa B
coOuparoniel TuH3e, HaOI0IEHHE CIIONTHBIX U JIMHEHYaThIX CIIEKTPOB M3IYyUYCHHS): CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY W3 H30BITOUHOrO0 Habopa OOOPYHAOBaHUS, OMHCHIBATH XOJ ONBITA WU €ro
pe3yiabTaThl, GOPMYIUPOBATH BHIBOIMI;

o IPOBOJUTHh NPHU HEOOXOTUMOCTH CEPUI0 TPSMBIX HM3MEPEHUH, OMpeAessisi CpeaHee 3HaueHue
U3MepsIeMoi BeTMUnHBI ((POKYCHOE paccTOsIHUE cOOMparolel IMH3bI), 000CHOBBIBATh BBIOOp criocoba
U3MepeHus (M3MEPUTEIBHOTO NMproopa);

o IPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HCHOJIb30BAHUEM MPSMBIX
U3MEpeHUil (3aBUCUMOCTh IYTH OT BPEMEHH MpPH PABHOYCKOPEHHOM JIBWKEHMM O€3 HadalbHOMN
CKOpOCTH, TIepHOAa KOJeOaHWH MaTeMaTHYECKOTO0 MAasTHHKA OT JUTMHBI HUTH, 3aBHCUMOCTH YTJa
OTPaKEHHsI CBETa OT yIJa MaJeHus W yIJla TPEeIOMICHHS OT YIjla MaJeHUus): IUIAaHHPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (UKCHUPOBATh pE3yJabTAThl IOJy4YECHHON
3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUJAE TaONMIl M TpauKOB, JeNaTh BBHIBOJBI MO pe3yjibTaTaM
UCCIICIOBAHWS,

o IPOBOJIUTH KOCBEHHbIE U3MEpPEHHsI (PU3NUECKUX BEIUYHH (CPEIHSAS CKOPOCTh U YCKOPEHHE Tena
IpU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MAaJACHMsA, KECTKOCTb IMPYKUHBI,
KO3(QUIMEHT TpeHUs CKOJBXEHHUs, MeXaHudeckas padoTa M MOIIHOCTb, YacToTa M TEpPUOJ
KOJICOAHUH MaTEeMaTUYeCKOr0 U MPYKHUHHOTO MAasTHHUKOB, ONTHYECKas cuja COOHMpAIOIIed JUH3BI,
panMoaKTUBHBIA (OH): IUIAHUPOBATH M3MEPEHHs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBINOJIHATh W3MEPEHUs, CIEAys MNPeUI0KEHHOW HHCTPYKLUH, BBIYMCIATh 3HAUEHUE BEJIUYMHBI U
aHAJIM3UPOBATh MOJyYCHHBIE PE3YIIbTATHI C YIETOM 3aJaHHOM MOIPEIIHOCTH U3MEPEHUI;

. coOJTII01aTh MpaBUJIa TEXHUKHA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHHUEM;



. pa3ianyaTh OCHOBHBIC TPU3HAKK H3YYCHHBIX (DU3MUECKHX MOJENei: MarepualibHas TOYKa,
abCoMIOTHO TBEPIOE TENO, TOYEUHBIM HMCTOYHUK CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJeIb
aToOMa, HyKJIOHHasi MOZIEJIb @aTOMHOT'0 Spa;

. XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPONCTB C
OMOpOI Ha MX OMUCaHUs (B TOM YHUCIE: COUIOMETP, AATUUKHU TOJIOKEHHS, pPACCTOSIHUS U YCKOPEHHUS,
pakeTa, 9XO0JIOT, OYKH, MEPUCKOMN, (poToammapar, ONTUYECKHUE CBETOBOBI, CIIEKTPOCKOIN, ITO3UMETD,
kaMmepa BuibcoHa), HCHONb3ys 3HAHUS O CBOMCTBaX (DU3MUYECKUX SBICHUH M HEOOXOJUMbIe
buznyeckue 3aKOHOMEPHOCTH;

. UCIIOJI30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKM HW3YYEHHBIX TEXHMUYECKUX YCTPOICTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOILIECCOB MPU PEIICHUU Yy4eOHO--MPaAKTUYECKUX
3a/1a4, ONTHYECKUE CXEMBbI JJIsl IOCTPOEHUS N300paKeHU B IIJIOCKOM 3€pKajle U coOuparoliel JuH3e;
. MPUBOJIUTH MPHUMEPHl (HAXOAUTh MH(OpPMALMIO O MpHUMEpax) MPaKTUYECKOrO HCIOIb30BAHUS
(GU3HYECKUX 3HAHWU B TOBCEJIHECBHOW JKW3HHM JUIA oOecriedeHuss 0e30MacHOCTH TpU OOpalIeHUH C
npubopaMd M TEXHHUYECKHMMH YCTPOWCTBAMH, COXPAHEHMsI 3[0pOBbS U COOMIOJEHUS HOPM
3KOJIOTUYECKOI0 MTOBEJICHUS B OKPYKAIOLIEH cpelie;

. OCYIIECTBIISITh MOUCK MHPOpMAIKN (HU3HUECKOTO coaepxkanus B MHTepHETe, caMOCTOsTENbHO
dbopMynupys TOUCKOBBIM 3ampoCc, HAXOIUTh IYTH OINpEAeNeHUs JIOCTOBEPHOCTH IOIYYEHHON
uH(GOPMAIIMK Ha OCHOBE MMEIOIIUXCS 3HAHUH U JOTIOJIHUTEIBHBIX HCTOYHUKOB;

. UCIIONIb30BAaTh TMPU BBINIOJHEHUM YUYEOHBIX 3aJlaHUil  Hay4yHO--TIONYJISPHYIO JIUTEPaTypy
(bu3MYEeCcKOro colep:KaHusl, CIPaBOYHbIC MaTepUaibl, pecypchl ceTu MHTepHeT, BiaaeTh nmpuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, TpeoOdpa3zoBanus HHPOPMAIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

. CO371aBaTb COOCTBEHHBIC IMHCHbMEHHBIE W YCTHBIE COOOIIECHHMS Ha OCHOBE HH(OpMAIUHA U3
HECKOJIbKUX UCTOYHUKOB (PU3MUYECKOTO COACPIKAHUS, ITyOIUYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOU
WJIM MCCIIEIOBATENbCKOM ESITENIbHOCTH, TIPH 3TOM I'PaMOTHO MCIOJIb30BaTh M3YYEHHBIA MOHATUHHBIN
anmapar M3ydaeMoro pasjena (pU3MKM U COMPOBOXKIATh BBICTYIUIEHHWE Mpe3eHTaluend ¢ y4eToMm
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMHU OKPY:KAKOLIEr0 MUpPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIC COCTOARMA BEIECTBa https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHue KHAKOCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> aboTa 1 MoUHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarmsMbI > 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexantiieckas oHepris 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 (CTpocHHe H CBOHCTBA BeLICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiaekTpuyeckue H MATHUTHBIE AIBJIeHUA 37 4acoB
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O TIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

e @wusmka: 7-i kimacc: 6a30BbIi ypoBeHb: yueOHuK, 7 kiacc/ [lepeimkun .M., UBanos A.U.,
AxrmmmonepHoe o61mecTBo «M3naTenbetBo «IIpocBerenuey

e  dusuka: 8-if knacc: 6a30BbIH ypoBeHb: yueOHUK, § kinacc/ [leppiukun . M., MBanos A. .,
AxknmonepHoe o0mectBo «M3natensctBo «lIpocBemeHue»

e  ®dusuka: 9-if knacc: 6a30BbIH ypoBeHb: yueOHUK, 9 knacc/ [leppiukun U. M., I'ytauk E. M.,
HBanor A. U., [letpoBa M. A., AkumoHepHoe o0miectBo «M3narenscTBo «lIpocBemeHues

METOJUYECKHE MATEPHUAJIBI JIVISA YUUTEJIA

KonTtponbHbIe U camocTosTeNbHBIE paboThI 1o Gu3uKe. 8 Kiace K yueOHuKy [lepoimkuna A.B. -
I'pomuesa O.N.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

https://resh.edu.ru/
https://uchi.ru
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