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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa no ¢u3KMKe Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS COCTaBJIE€HA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3yilbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHONW Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwmu mnpenojaBaHus y4eOHOTO
npeamera «Pu3nukay.
Conmepxanve  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYyYalOIIMXCsl M OpraHu3alMio HM3ydeHus (U3MKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmms3anuu  TpeboBannit PI'OC OOO K T1IaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOYy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX [IPEIMETOB Ha YPOBHE OCHOBHOI'O O0ILEro 00pa3oBaHHUs.
[Tporpamma 1o ¢u3MKe yCTaHABIMBAET pacHpeiescHHe y4yeOHOro MaTepualia 1Mo roaam
oOyueHust (1o KJjaccam), HpeAjsaraeT IPUMEPHYIO IOCIEAO0BAaTENbHOCTh HU3YYEHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsS MPEAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUS METOAMYECKON TTOMOIIN YIUTEITIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY IpeIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
IOCKOJIbKY (pU3MUEecKue 3aKOHBI JIeKAT B OCHOBE NPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouonorueli, actpoHOMHUe M GU3NIECKOi reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, NPEAOCTaBIseT HaubOosiee sICHble 00pa3lbl NPHUMEHEHHs HAydHOTO METoJa
MIO3HAHMS, TO €CTh CIIOCO0A MMOJIY4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OpnHa M3 IaBHBIX 3aJa4 (QU3MUECKOoro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW T'PaMOTHOCTM W HWHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuenne ¢usnkun Ha 0a30BOM YpOBHE IMPEIIOIAracT OBJIAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTD:
® HAy4YHO OOBACHATH SIBIICHUS,
e OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® HHTEPHPETUPOBATh JAaHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTeNIbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPEIEICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa30BaTENbHBIX OpraHU3aIUAX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTENbHBIE POrPaMMBL,
yrBepxkaA€HHON pemienneM Komernn MununcrepctBa npocsewienust Poccuiickoit denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyvyenus pu3nKu:
e [puOOpeTeHHe HHTEepeca U CTpEeMIIEHUS OOYy4aroIlUXCs K HayYHOMY HW3YYEHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeEToJe TMO3HaHUA U (opMHUpOBaHUE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3Y4YE€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHuE NPEICTABICHUN O pOIM (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymieid mnpodeccHoHaIbHOM
NeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOArOTOBKA K JajibHEHIIEMY 00yYEHHIO B 3TOM
HaIpaBJICHUU.



JlocTxeHne S3TUX Iiesiell mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

o0Opa3oBaHUs 00ECTIEUNBACTCS PEIICHUEM CISAYIONUX 3a1a4:

e mnpuoOpeTeHHe 3HAHUK O JUCKPETHOM CTPOCHHWH BEIIECTBA, O MEXaHHYECKHX,
TEIUIOBBIX, MIEKTPUICCKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX pPACYETHBIX 3aJad C HCIOJIb30BAHUEM
(buU3HYECKUX MOJIeNIel, TBOPUECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W HSKCIIEPUMEHTAJbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

e OCBOGHHE MPUEMOB PAaOOTHI ¢ HMH(POPMALUEH (UIUIECKOTO COAEPIKAaHUS, BKIOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KCHHUSX (U3MKH, aHaIU3 U KPUTHUECKOE
OlICHUBaHKE MHPOPMALINY;

® 3HAKOMCTBO CO cdepaMu MpoheCCUOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHXEHHIX (PU3MUECKOI HAYKH.

Ha m3yuenue ¢usuku (6a30BBIii YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO 00Opa3oBaHUS

oTBoAMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helel0), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Ipennaraemsrii B mporpamMme o (pusmke nepedeHs J1ad0paTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKkTep, yYUTENb JeNaeT BbIOOp IMpOBeIeHUsl J1abOopaTOPHBIX padoT U
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIIUXCsl, CIICKA AKCIIEPUMEHTATBHBIX
3aJjaHui, MpeiaraeéMbIX B paMKaX OCHOBHOT'O TOCYJJapCTBEHHOTO IK3aMeHa Mo (pu3uKe.

COJEP)KAHUE OBYYEHUA

7 KIIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Ousndeckue sIBICHUS: MEXAHUUYECKUE,
TETIJIOBBIC, AJICKTPUUYECKHE, MAaTHUTHBIE, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BeMWUWHBL M3mepenue ¢uznueckux BenuuuH. Du3ndeckue MpudOopHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHas CHCTeMa €INHHIL.

Kak ¢u3uka u apyrue ecrecTBEHHBIE HAyKH H3ydaloT mpuponay. EcTecTBeHHO-Hay4IHBIN
METOJI TO3HaHMs: HaOJI0JeHHE, IOCTAHOBKA HAay4yHOTO BOINPOCA, BBLABM)KEHHUE THIIOTE3,
DKCIIEPUMEHT IO TMPOBEpKEe THUMOTe3, OOBsCHEHHEe HalmogaeMoro sBieHus. OmnucaHue
(GUBUYECKUX SIBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHnueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBHIE SIBJICHUS.

2. dusnueckue MpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHHUI aHATIOTOBBIM U IU(POBBIM

npudopom.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenne HeHbl JeIeHUs HIKaIbl UK3MEPUTEIHLHOTO MpHoopa.

N3mepenne paccTosTHUM.

N3mepenne 00bEMa )KUIKOCTH B TBEPOTO Tea.

Ornpezenenne pa3MepoB MaJbIX TeJ.

WN3mepenne TemrepaTypbl MpH TOMOINHM KUAKOCTHOTO TEPMOMETpAa W JaTdydKa

TEeMIIepaTyphl.

6. IlpoBemeHme wmccineqOBaHUS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA IIApHKa,
MYIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIBbIIIEe BHICOTA MTyCKa.
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Pasznea 2. [lepBoHayaibHbIE CBeJeHUSI 0 CTPOCHUHU BellleCTBA.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBuxenue yacTul] BemiecTBa. CBsI3b CKOPOCTH JBHUXKEHHMS 4YaCTUL[ C TEMIIEPaTypOM.
bpoynoBckoe nBuxenue, Aauddysus. BzanmonelicTBue dYacTUIl BEIIECTBA: MPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEHW W TBEPIBIX
(kpucTaminyeckux) Tea. B3auMocBs3b MEXIy CBOICTBaAaMM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JABHKCHHS.

2. HaOmonenue nuddysuu.

3. HaOmionenue sBrneHM, 0OBACHIIOMMXCS NPUTSHDKEHUEM MM OTTAIKMBAHUEM YacTHUI]

BEILECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCIONb30BaHueM (hoTorpaduii).

2. OmbITH IO HAOJFOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pasnen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanudeckoe naBmxeHue. PaBHOMepHOe W HepaBHOMEpHOe aABukeHUE. CKOpOCTb.
Cpenssisi CKOpOCTb ITPU HEPAaBHOMEPHOM JBHKEHUH. PacuéT myTH v BpeMeHH IBUKEHUSI.

SlBneHune wHepuuu. 3aKOH HHepUMU. B3aumonenlcTBUE Tell KAaK NPUYMHA W3MEHEHUs
CKOpOCTH JBWKEHHUS Teld. Macca kak Mepa umHepTHOCTH Tena. [lnotHocth BemiectBa. CBsi3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BEIIECTBA.

Cuna kak XxapakrepucThka B3aumojeiictBusi Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepenre cuibl ¢ NMOMOIIBID JUHAMoOMeTpa. fIBieHHe TAroTeHus W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec rtema. HeBecomocTs. CinojkeHue cuil, HallpaBJIEHHBIX IO
onHOI npsmoii. PaBHogelicTByromas cwil. Cuna TpeHus. TpeHue CKOIbKEHUS U TPEHUE TOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHne MeXaHMUECKOTO JIBHXKCHHS Tela.

N3mepeHne ckopocTr NPSIMOJIMHENHOTO JBH)KEHHUS.
Habnronenune sBjaeHUs] MHEPIUH.
HaOGnroenue u3MeHeHus: CKOpOCTH IIPU B3aUMOJICHCTBUN Tell.
CpaBHeHue Macc o B3aUMOJIEHCTBUIO TEl.
CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOH.
JIaﬁopamopubze pabomot u onvimol.
1. Omnpenenenue CKOpPOCTH PABHOMEPHOIO IBMXKEHHUS (IIApUKa B KHUJIKOCTH, MOJIENU
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).
2. OmnpeneneHue cpeiHell CKOPOCTU CKONbXKEHHS Opycka WM IIapuKa M0 HaKJIOHHOMN
MJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.
4. OnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKEHUs (aedopMariii) Mpy>KUHBI OT
IIPUJIOKEHHOM CHJIBL.
5. OnbIThl, AEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHHS OT Beca Tella U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN.

Paspnen 4. laBienue TBEPABIX TeJl, :KUAKOCTENH U ra3oB.

Hasnenne. CriocoObl yMEHbIICHUS U YBEIUYSHU JaBiieHus. [laBneHue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temnepatypsl. [lepenada napneHust TBEPABIMU TeIaMH, KHUIKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckne MamMHbBL. 3aBUCUMOCTH JABJIEHUS KUAKOCTU OT
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rnyounsl.  ['mapoctatmdeckuit  mapamokc. CooOmarommecs cocyabl. [ mapaBaudeckue
MEXaHU3MBI.

Atmochepa 3emnm u atmocdepHoe naBieHue. [IpuyuHBI CyIIECTBOBAHUS BO3IYLIHOM
obonouku 3emmmn. Onbit Toppuyennu. M3mepeHue arMocepHOTO IaBiIeHHUS. 3aBUCHUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(hepHOTro JaBJICHMS.

JleiicTBHE )KUKOCTH U ra3a Ha MOrpyXEHHOE B HUX Telo. BrlTankuBaromas (apXxuMe0Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenava naBieHUs )KUIKOCTHIO U Ta30M.
CooOmarommecs COCyIbl.
I'mapaBanyeckuit mpecc.
[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.
3aBUCHUMOCTh BBITAIKUBAIOLICH CHJIBI OT 00bEMa MOrPYKEHHOM dYacTH Tella M
IJIOTHOCTHU KUJIKOCTH.
PaBeHCTBO BBITATKUBAIOIIEH CUITBI BECY BBITECHEHHOM KUAKOCTH.
8. VYcioBue 1ulaBaHWS TeN: IUTABaHUE WM TIOTPY)KEHHE TEl B 3aBHCUMOCTH OT
COOTHOIIEHUS TUNIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpyKEHHOM B JKUIKOCTD

4yacTH TeJna.

2. OmpeneneHue BBITAIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TENO, MOTPYKEHHOE B

YKUJIKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIICH CHUJIBI, JCUCTBYIOIIEH Ha Telo B
XKUJKOCTH, OT Macchl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI, IEHCTBYIOIIEH Ha
TEJO B )KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTh YacTU TeJla U OT ILIOTHOCTH
JKUJKOCTH.

5. KoncrpyupoBanue apeomeTrpa WM KOHCTPYHPOBAHHE JIOJKU U OIpEIeNeHHE eé
IPY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTh. JHeEprus.

Mexannueckasi pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
peiyara. [IpuMeHneHue mpaBuia paBHOBeCHUs pblyara K ONOKY. «30J0TOE€ MPaBUJIO» MEXaHUKU.
KIIJI npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckas sHeprus. KuHeTnmueckas M mNOTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenennie pa®OTBI CHUJIBI TPEHUS MPU PABHOMEPHOM JIBJKEHUH Teja 10

TOPU30HTAILHOM TOBEPXHOCTH.
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2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.
3. Usmepenue KIT/I Hak1OHHOHN MIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOW SHEPTHUH.

8 KJIACC
Pa3gen 6. TensioBbIe IBJICHUA.



OCHOBHBIE TTOJI0KEHUS MOJIEKYJISIPHO--KHHETHYECKOW TEOPUM CTPOCHUS BeliecTBa. Macca
U pa3sMepbl aToMOB M MoJeKkysl. OnbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKOU TEOPHH.

Mopnenu TBEPIOTO, )KUJIKOIO U ra3000pa3HOro cocTosiHUM BelecTBa. Kpucramumueckue u
amop¢usbie Tena. OObsICHEHUE CBOMCTB ra3oB, XKHUJIKOCTEH U TBEPABIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO--KMHETUYeCKOM Teopuu. (CmaunMBaHHWE M KalWULSIPHbIE siBJIEHUS. TeruioBoe
pacUIMpEHNE U CKATHUE.

Temneparypa. CBA3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBMKEHUS YacTHILI.
Buytpennsis sHeprus. CnocoObl U3MEHEHHsS BHYTPEHHEW »SHEpruu: Terwvionepenada u
coBepieHre padoThl. Bupl Temonepeaayu: TeIIONpOBOIHOCTh, KOHBEKIHS, U3yYECHHUE.

KonuuecTBo TemioThl. YaenbHas TEIIOEMKOCTh BellecTBa. TermnooOMeH U TerioBoe
paBHOBecHE. YpaBHEHHE TEIUIOBOro OanaHca. IlinaBneHue um oTBEplAeBaHHE KPUCTANIMYECKUX
BElIeCTB. YaenpHas Termora masieHus. [lapooOpa3oBanume u konjeHcanus. Vcnapenue.
Kunenne. VYnenbHasg Ttemiora napooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMoc(epHOro JaBiIeHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIUIUBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuunsr pabotsl TemnoBelx aBurarenet KIIJ[ rtemnmoBoro nBurarens. Temosble
JIBUTATEIH U 3alIUTa OKPY>KaroLel Cpeibl.

3aKOH COXpaHEHMsI U IPEBPALLIEHMS SHEPTUU B TEIUIOBBIX IIPOLECCaX.

Hemoncmpauuu.

1. HabGmronenne 6pOyHOBCKOTO JIBUYKEHUSI.

Habmonenue nuddysun.

Habmonenune siBaeHuit cMauMBaHus U KalWUISIPHBIX SIBJICHUM.

Habmtoienue TemnoBoro pacuvpeHus Ted.

M3MeHeHne naBiieHus ra3a Ipyu U3MEHEHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKIECHUU.

[IpaBuna n3mMepeHus TeMiepaTypsl.

Buae! renonepenaun.

OxJaxJieHue Ipu COBEPUIEHUN PabOTHI.

Harpesanue npu coBepiiieHNN padOThl BHEIIHUMU CUJIaMHU.

10 CpaBHeHuE TEMIIOEMKOCTEN Pa3InYHbIX BEILIECTB.

11. HabmroieHre KUTeHus.

12. HaGnroieHue MocTosSHCTBA TEMIIEPATYPhI ITPU TUIaBJICHUH.

13. Mojienu TEeIIOBBIX ABUTATENECH.

Jlabopamopuvie padomol u onvimel.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSL.

OneITHI IO BEIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnpIThI 10 HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.

Onpeznenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

OneIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béMa Hu

HarpeBaHus WINA OXJIaXKICHUS.

6. TlpoBepka THIIOTE3BI JMHEHHOHW 3aBHCHMOCTH JITMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEeMIIEPATYpHI.

7. HaOmroneHue u3MeHeHHs] BHYTPEHHEH 3HEpPruM Tejla B pe3ysbTare TeIulonepenadu 1
paboThI BHEIIHUX CHJL.

8. HccnemoBanue siBICHHS TETNIOOOMEHA IPU CMEIIMBAHUH XOJIOTHOW M TOPSTUEH BOIBI.

9. OmnpeneneHne KOJUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca UCIapeHHS.

12. Onpenenenre OTHOCUTENLHON BIAYKHOCTH BO3/yXa.

©CoNoORWN
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13. Onpenenenue yeabHOM TETUIOTHI UIABJICHUS JIb/A.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

OnekTpuzanusa Tel. J[Ba poja 3JIeKTpUYECKUX 3apsjaoB. B3auMonelcTBUe 3apsKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBHS 3apSKEHHBIX TEN OT BEJIIMYMHBI
3apsJIOB U PACCTOSIHHS MEXTY TCIIAMH ).

Onektpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro mnojs. [IpuHuun cyneprno3uiun
AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJE€MEHTapHbIM 3iiekTpuueckuil 3apsii. CtpoeHue
aroMa. [IpoBOHUKY U TUATIEKTPUKH. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

DNEKTPUUYECKUI TOK. YCIIOBUS CYHIECTBOBAHMS DJIEKTPUUECKOro Toka. McTouHuku
MOCTOSTHHOTO TOKa. JIeHWCTBHS 3JIEKTPUUYECKOTO0 TOKa (TEIJIOBOE, XHMHUYECKOE, MArHUTHOE).
DNIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuyeckass 1enb. Cuna Toka. JneKkTpudeckoe HamnpsbkeHue. ConpoTUBIICHHE
MPOBOJIHUKA. YIENbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma [  ydacTka Ienu.
[TocnenoBarenbHOE U MapaJUIEIbHOE COCTUHEHUE TPOBOHUKOB.

Pabota u MoLHOCTD 351eKTpUUECKOro Toka. 3akoH [xoynsa—JleHna. DnekTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

ITocTtossHHBIE MarHuThl. B3anmMoaeiicTBHE ITOCTOSHHBIX MArHATOB. MarHuTHOE IIOJIC.
MaruutHoe noJie 3eMJId U €ro 3HaYeHue I )ku3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHoe mosje
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TMPOBOJHUK C TOKOM. OJIEKTPOJBHUIaTellb IMOCTOSHHOrO Toka. lMcnonb3oBaHue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanesd. SBieHue anekTpoMarHUTHOM  uHAYKUMH. IlpaBuno  Jlenna.
Onekrporerepatop. CrocoObl TONyYEHUS DIIEKTPUYCCKOW DHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

DJIeKTpHU3aIus Tell.
JIBa pona aieKTpUUYECKUX 3apsiI0B U B3aUMOJECHCTBUE 3aPSHKEHHBIX TEIL.
YCTpOKCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DIIeKTpOCTAaTUYECKAs UHTYKITHS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[IpOBOTHUKY W TUATEKTPUKH.
MopnenupoBaHHue CUIOBBIX JUHUN JJIEKTPUYECKOTO MOJIA.
VICTOYHHKH MOCTOSHHOTO TOKa.
JlercTBUSA DIIEKTPUYECKOTO TOKA.
. DIIEKTPUUECKHUI TOK B )KHIKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHune cuiibl TOKa aMIIEpMETPOM.
. I3MepeHue 3JIeKTpUYECKOr0 HaIPSKEHUST BOJIBTMETPOM.
. Peoctat u Mara3uH COnpOTHBJIECHUM.
. BzanMopelicTBie MOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3JIeJICHHs TTOJIFOCOB MAarHUTA.
. MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHuT.
. JlelicTBuE€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccrnenoBanue sABiIeHUS 3JIEKTPOMArHUTHON UHIYKIIVH.
. Onbrter @apagest.
. 3aBUCUMOCTH HaIpaBJIeHUSI HHIYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
. DIIEKTPOreHEePATOP MOCTOSHHOTO TOKA.

CoNoOA~RWNE
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Jlabopamopnwvie padbomot u onvimol.

OnBITHI MO HAOTIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIIMEH U PU COMTPUKOCHOBEHUHU.

HccnenoBanue 1elCTBUS JIEKTPUUECKOrO MOJIsl HA IPOBOJHUKH U TUAJIEKTPUKH.

COopka u mpoBepKa padOTHI JEKTPUIECKOH IETH MOCTOSIHHOTO TOKA.

W3mepeHne u peryampoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HaIpsHKCHUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 pe3UCTOp, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSKEHUS HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHCUMOCTh  DJEKTPHUYECKOrO  CONPOTHUBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIIAU IIONIEPEYHOr0 CEYEHUS U MaTepHala.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NpU IMOCIEAOBATEILHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. TIlpoBepka mpaBuiia Juis CUJIbI TOKA MPU MapauIeTbHOM COeIMHEHUHU PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIACISEMOM Ha PE3UCTOPE.

12. UccnemoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOUKY, OT HAMPSKCHHS
Ha HEW.

13. Onpenenenne KIIJl narpeBaress.

14. UccnenoBaHue MAarHUTHOTO B3aMMOJICHCTBHS MTOCTOSIHHBIX MarHUTOB.

15. U3yyeHre MarHUTHOTO TIIOJSI TOCTOSHHBIX MArHUTOB TIpH WX OOBEAMHCHUU W
pa3JieJIeHUN.

16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCIMOCTh CHJIBI B3aUMOJCHCTBHS KaTyIIKA C TOKOM U
MarHuTa OT CUJIbI TOKA U HANpPaBJICHUS TOKA B KaTYIIKE.

18. N3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

19. KorctpynpoBanue 1 u3y4eHue padboThl SJIEKTPOIBUTATEIIS.

20. Usmepenue KI1/] anexTpoaBurarensHOM YCTaHOBKH.

21. OnBITEI 10 WMCCIICJIOBAHUIO SIBJICHHS DJICKTPOMArHUTHONW WHAYKIHW: HCCICIOBAHUE
M3MEHEHUH 3HAYEHUs U HaIllpaBJIE€HUS NHIYKIMOHHOTO TOKa.

SoukrwnE

9 KJIACC

Pa3pnen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe nwkeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBWKEHHs. PaBHOMepHOe mpsMoiMHENHHOe ABWXkeHue. HepaBHoMmepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHsss M MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMosinHeiiHoe arkeHne. CBo6ogHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMepHOe nBMXeHHE Mo OKpykHOcTH. Ilepuon u yacrora obpamienus. JIuneitHas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepsbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUJIa TPEHHUS CKOJIBKEHUS, CHJIa TPEHHUS
MIOKOSI, APYTHE BUBI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO IMaJeHUs.
[Bmwxenne mmaHer Bokpyr Connna. IlepBas kocmmueckass ckopoctb. HeecomocTs u
[EepPErpy3KHu.

PaBHOBecue MaTepuanbHOU TOUKH. AOCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPIOTO Tea
C 3aKPEINIEHHON OCBIO BpaueHuss. MomeHT cuibl. LIeHTp TskecTH.

Umnynec Tena. M3ameHenue umnyinbca. Mmmynbc cuibl. 3aKOH COXpaHEHUs HMMITYIIbCA.
PeaktuBHOE nBUXKEHUE.



Mexanudeckass paboTa U MOITHOCTh. PaboTa CHl TsDKECTH, YmpyrocT, TpeHus. CBs3b

SHEPrUuu

u paGOTLL HOTGHHI/IaJII:Ha}I OHCpIrusa TCJIda, MOAHATOrO HaJd MNOBCPXHOCTHIO 3CMIIM.

[TorenuuanbHas sHEPrUs cxaroi npyxkuuel. Kunernueckas sneprus. TeopeMa 0 KUHETHYECKOM
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaOGmroneHre MEXaHUYECKOTO JIBHXKCHHS TeJla OTHOCUTENIbHO PAa3HbIX TE OTCUETA.

2. CpaBHeHHE IyTeHd U TPACKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO
pa3HBIX TEJl OTCUETA.

3. H3MmepeHue CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO ABUKECHHUS.

4. VccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JABUKEHHUS.

5. HaOmtonenue IBHKEHUS Tela MO OKPYKHOCTH.

6. Habmonenne MexaHHMYECKUX SBICHHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENbHO KaOuHeTa (PU3UKHU.

7. 3aBUCUMOCTb YCKOpPEHUS TeJla OT MACChl T€NIA U AEUCTBYIOLIEH Ha HErO CUIIBIL.

8. HalOmroneHnue paBeHCTBa CUJI IPU B3aUMOACHCTBUU TEIl.

9. H3meHnenwue Beca Tena Ipy yCKOPEHHOM JIBHKEHHH.

10. [lepenaya umiynbca Mpu B3aUMOICHCTBUU TEJL.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJECHCTBUU TENl.

12. CoxpaHeHue UMIyibca MPU HEYIPYroM B3aUMOACHCTBUH.

13. Coxpanenue UMITyJIbCa IPHU A0COIIOTHO YIIPYTOM B3aUMOJICHCTBHU.

14. HabGmroieHre peakKTHBHOTO JBUKCHUS.

15. CoxpaHeHue MeXaHU4YeCKOW SHEPTUU NMPU CBOOOIHOM I1a/ICHUU.

16. CoxpaHeHue MexaHU4eCKO SHEPTUH MPH JABMKEHUU Tella MO IeUCTBUEM MPYKHUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHucTpyupoBanue TpakTa Uil pa3roHa M JajbHEHUIEro paBHOMEPHOTO JBHYKEHUS
[IApUKA WIH TEIEKKHU.

2. OmpeneneHue CpeAHE CKOPOCTU CKOJBXKEHHUS Opycka WM ABWKCHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
MJIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBUXKEHUHU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IIpoBepka THMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBWXKEHHH O€3 HadalbHON
CKOPOCTH IyTH OTHOCSTCS KaK psJ HEYETHBIX YHCENl, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHJIBI TPEHHS CKOJBXEHHS OT CHJIIBI HOPMAIBHOTO
JIaBJICHMSL.

7. Omnpenenenue KodpPuImeHTa TPEHUS CKOTBKECHHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Omnpenenennie pabOTBl CHJIBI TPEHUS TPH PABHOMEPHOM JIBIDKEHUHM Tella 10
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YIPYTOCTH TpPHU TOABEME TPy3a C HCIOIB30BaHUEM
HETOABM)KHOTO U TOABHKHOTO OJIOKOB.

11. 3ydenne 3akoHA COXPAHEHUS SHEPTHH.

Pa3nes 9. Mexanndeckne Kos1e0aHUs1 M BOJIHBI.

KonebartenbHoe npuxeHue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMI: MepHoJ, 4acToTa,
aMIUIMTya. MaTtemaTuueckKuid M TpYKUHHBIM MaATHUKM. [IpeBpamienue »sHeprum Inpu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue kojeOaHus. Beinyxkaennsle koneOanus. Pezonanc. MexaHuyeckre BOJHBI.
CBolicTBa MEXaHUYECKHUX BOJIH. HpO}IOJ’IBHBIe " MOINCPCUYHBIC BOJIHEI. HHI/IHa BOJIHBI U CKOPOCTH
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBI.



3ByK. 'poMKOCTB 3ByKa M BeIcOTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByK u yIbTpa3BYK.
Hemoncmpayuu.
Habmroienue xonebanuii Tei noj AeHCTBUEM CUIIBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Habmroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.
Pacrnipoctpanenne npoJoabHbIX U IONEPEYHBIX BOJIH (HA MOJIENHN).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHUYECKHI1 pe30HaHC.
JIaﬁopamopnbte pabomwt u onvimol.
1. OmpeneneHuie 4aCTOTHI U TIEpHOAA KOJIEOAHUN MAaTEMAaTHYECKOTO MasTHUKA.
2. OrmpezneneHue 4acTOThI U MEpHOJa KoJeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH MEpHOAa KoJeOaHWI TMOIBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. WccrnenoBaHue 3aBHCUMOCTH IEPHO/A KOJEOAHUM MPYKUHHOTO MAasATHHUKA OT MAacChl
rpysa.
5. IlpoBepka He3aBUCHUMOCTU IepHOAa KOJEOAHWW Ipy3a, MOJBELIEHHOIO K HUTH, OT
Macchbl Tpy3a.
6. OnbITel, JEMOHCTPUPYIOMIME 33aBHCUMOCTh IMEpUoJia KOJEOaHWH MPYKHUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO MaieHUs.
Pa3pnen 10. DiiekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE MoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. llIkana 31eKTpOMarHuTHBIX BOJH. VCIonb30BaHUE 3JIEKTPOMArHUTHBIX BOJH AJII COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BomHOBEIE CBOIiCTBa CBETA.
Hemoncmpayuu.
1. CBgoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie padomol u onvimel.
1. W3yyeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOUIbI0 MOOUIIBHOTO TenedoHa.
Pa3zpnen 11. CBeToBble siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. I[IpsMosiMHENHOE pacnpoOCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. ITnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenominienue cpera. 3akoH mpejomiieHus cBeta. [lolHOe BHyTpeHHEee OTpaKeHUE CBETA.
Vcnonb30BaHue MOJHOTO BHYTPEHHET0 OTPAXKEHUs B ONITHYECKUX CBETOBOAX.
JIunza. Xox myweit B mumH3e. Onrtuueckas cucrema ¢oTroamnmnapara, MHUKpOCKoONa u
Tesneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHEe CIEKTPATIbHBIX I[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[TpsimonuHEIHOE pacIpOCTpaHEHHE CBETA.
OTtpaxxeHue cBeTa.
[Tony4yenne n300pakeHU B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xox tydeit B coOuparomiei JTruH3e.
Xop Jydeil B paccenBarolel JIMH3E.
[Toryuenue n300pakxeHU ¢ TOMOIIBIO JINH3.
[Tpuniun peiictBus goroamnmapara, MUKPOCKONA U TEIECKOIIA.
10 Monens rnasa.
11. PaznoxxeHue 6enoro cBeTa B CIIEKTP.

ouawNE
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12. Tlomydenue Genoro cBeTa MpH CIOKCHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yTila OTPa)KEHUSI CBETOBOI'O JIy4a OT YIJia MaJeHHUs.

2. HzyueHue xapakTepUCTHK U300paXeHUs IPeAMETa B IIIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCMMOCTHU yIJia MPEIOMIICHHUSI CBETOBOTO JIy4a OT yrja MaJeHus Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tomy4yeHnue n300pakeHUIA ¢ TTOMOIIBIO COOUpAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMPAIOIIEH JINH3BI.
OMnBITHI MO PA3JI0KEHUIO OEJIOro CBETa B CIIEKTP.

OnpITHl IO BOCIPHSATHIO I[BETA MPEIMETOB NPU HX HAOIIONEHHH Yepe3 IIBETOBBIC
(UITBTPHL.

Pa3nen 12. KBanToBble iBJIeHUS.

Oneitel Pe3epdopaa u mimanerapuas mojaenb aroma. Mozaenb aroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIie CIIEKTPBI.

PagnoaktuBHocTh. Anbda-, Oeta- u ramMma-usnydeHus. CTpoeHHE aTOMHOIO sJipa.
Hyknonnass momens aromHoro sigpa. M3oromsl. PaamoaktuBHble mpeBpainenus. Ilepuop
MOJIypacnaaa aTOMHBIX siJiep.

SAnepHble peakiuy. 3aKOHbI COXPaHEHUsI 3apsAA0BOI0 U MAacCOBOI'O YHUCET. DHEPIUs CBA3U
aToMHbIX sifep. CBs3p macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. McTouHuku
sHeprun CosHIA U 3BE3.

Snepnas snepretuka. JleiicTBUs paAlOaKTUBHBIX U3Ty4YE€HUHN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CreKTpbl U3JIy4eHUS U TIOTJIOMICHHUS.

CrieKTphl pa3aMyHbIX I'a30B.

Crnextp Bojopoaa.

Habumonenue tpeko B kamepe BusbcoHa.

Pabora cuéryrka HOHU3UPYIOMIUX U3TYICHHH.

Peructpanus uznydeHus npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

.]Iaﬁopamopubte padomul u onvimol.

1. HalGumroneHue CIUIOMIHBIX U JTMHEWYATBIX CIIEKTPOB U3ITYUECHHUS.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPrMM YacTHIBI 110 TOPMO3HOMY NyTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QOHA.

IToBTOpHTEIBLHO-00001IAKOIIINI MOYTb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb NpEAHAa3HA4eH s CUCTeMaTH3aluu |
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY I'OCYAApCTBEHHOMY 3K3aMEHY I10
¢uznke U1 00ydarommxcs, BBIOPABIINX 3TOT Y4€OHBIN MpeIMeET.

[Ipy wu3ydyeHMM JAHHOTO MOZYJS PEANU3YIOTCI M CHUCTEMATU3MPYIOTCS  BUIBI
JeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecneuyuBaeTcs JOCTHUKEHHE TMPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaToOB 0OyueHHs, (OPMHUPYETCs €CTECTBEHHOHAayuHas
IPaMOTHOCTh: OCBOECHHE HAyYHBIX METOJIOB HCCIIEOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIQJICHUE YMEHMSAMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS IOJy4YeHHbIE 3HAHMA,
pelaTh 3aa4u, B TOM 4HCJie KaYeCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[TpyHIMNIMATBHO AEATEIbHOCTHBIA XapaKTep JaHHOTO pas3zeiia pealn3yeTcs 3a CUET TOro,
4yTO 00y4aromuecs BHIMOIHIIOT 3aJaHHsl, B KOTOPhIX UM IIpe/jiaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUN Paclo3HaBaTh U HAYYHO OOBICHATH (PU3MUECKHUE SIBICHUS
B OKpY’KaroIeH MPUPOIEC U OBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METOJbI MCCIEeIOBaHUA (PU3MUECKUX SIBICHUH, B TOM YHCIe AT
MIPOBEPKHU THIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;

No ok

cuawNE



00BACHATH HAay4YHBIC OCHOBBI Hanbosiee BaXKHBIX I[OCTI/I)KGHI/II\/'I COBpPEMECHHBIX TGXHOJ’IOFHﬁ,
HAlmpuMep, MOPAKTUUCCKOrO MUCIIOJIb30BaHUA PAa3JIMYHBIX HCTOUYHHUKOB OHCPIrud Ha OCHOBC
3aKOHa NpEBpAICHUA U COXPAHCHUA BCEX U3BCCTHRIX BUIOB DOHECPIUH.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenne ¢(U3NKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHMsS HANpaBICHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuatomerocst 6yayT chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:
1) maTpMOTHYECKOr0 BOCIUTAHMUSA:
- MpOSBIIEHWE HHTEpPEca K HCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHICKOM (usnueckoit
HAYKH;
- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;
2) rpa:kIaHCKOro U JyX0BHO-HPABCTBEHHOT0 BOCIIUTAHMSA:
- TOTOBHOCTh K aKTHUBHOMY Yy4YacCTHIO B OOCYKIEHUHU OOIIECTBEHHO 3HAYMMBIX U STHYECKHX
pooJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM TOCTHKECHUN (PU3UKH;
- OCO3HaHHE BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHITUIIOB B JEATEIBHOCTH YUEHOTO;
3) 3cTeTHYeCKOro BOCIIMTAHUS:
- BOCHPHSTHE OICTETHMUYECKHUX KadyecTB (PU3MUEeCKOW HAyKH: €€ TapMOHHYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:
- OCO3HaHME LEHHOCTH (pr3MUecKor HaAyKH KaK MOITHOTO MHCTPYMEHTA TIO3HAHUSI MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KYIbTYpHI,
- pa3BUTHE HAYYHOH JIF0003HATEILHOCTH, HHTEPECA K UCCIIEAOBATEIBCKON ACATEIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOUMOHAJIBLHOT0 0JIArONOTYYHS:
- OCO3HAHME IIEHHOCTH 0e30MacHOro odpasza KH3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MUpE,
BaXHOCTH NpaBUJI O€30MIaCHOTO MOBEAEHUS Ha TPAHCIIOPTE, Ha JOPOrax, ¢ 3JIEKTPUUYECKUM U
TEIUIOBBIM 00OPYAOBaHUEM B JOMAIIHUX YCIIOBHSAX;
- c(popMHUPOBAaHHOCTh HaBBIKA peQIIeKCUH, MPU3HAHKE CBOETO IpaBa Ha OIIMOKY M TaKOro Ke
npaBa y Apyroro 4eJoBeKa;
6) TpyaoBOro BOCIUTAHUSA:
- aKTMBHOE yYacTHe B PEIICHHH MPAaKTUYECKHX 3a1ad (B pamMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3aI|y, TopoJia, Kpas) TEXHOJIOIMYECKON U COIMAIbHON HalpaBIeHHOCTH, TPeOYyIOIUX B
TOM YHCTie U GU3NIECKUX 3HAHUM;
- HHTepeC K MPaKTHUYECKOMY U3Y4YEHHUI0 podeccui, CBI3aHHbIX C (PU3NKOMH;
7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:
- OpUEeHTalus Ha TMpUMEHEHHEe (U3MUECKUX 3HAHUM [UId peleHus 3agad B 001acTH
OKpY’Karomiel cpesbl, TUNIAHNPOBAHUS TTOCTYIIKOB M OIIEHKH MX BO3MOXKHBIX IMOCIEIACTBUN JUIS
OKpY>KaroIien cpeabl;
- OCO3HaHUE TII00ATBHOTO XapaKTepa IKOJIOTHUECKUX MPOOTIEM U TIyTeH UX PEIICHHS,
8) ananTanmu K U3MEHSIOIMMCS YCJIOBHSAM COLMAJIbHOI M NPUPOIHON cpelbl:
- MOTPEOHOCTh BO B3aMMOJICHCTBHUH TIPH BBITIOJIHEHUH HCCIIEIOBAaHUI W MPOEKTOB (hU3NIECKOMH
HaMpPaBJICHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHX;
- TTOBBIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO IeATEIbHOCTB;
- TOTPeOHOCTh B (JOPMHUPOBAHUM HOBBIX 3HAHUHU, B TOM 4Hcie (GOPMYIUPOBATH UJCH, TIOHATHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBIICHUSX;
- OCO3HaHMe JePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;
- IUTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHNH HOBBIX (PM3MUYECKHUX 3HAHUM;



- CTpPEMJICHHE aHAJIU3UPOBATh W BBIABIIATH B3aUMOCBSI3H MPHUPOIBI, 00IIECTBA M YKOHOMHUKH, B
TOM YHUCJIC C UCITIOJIB30BAHUECM (1)I/ISI/II-ICCKI/IX 3HaHI/II71;

- OLICHKA CBOMX JICHCTBHM C YYETOM BIHMSHHS Ha OKPYXKAIOIIYIO CPEAY, BOBMOXHBIX II00ATBHBIX
MOCJICJICTBHH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbrate ocBoeHMs NporpaMMbl 10 (U3UKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOydatomierocs OyayT c(hOpPMHUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME I[103HABaTEIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKATHBHbBIE
YHUBEpCAJIbHBIC YUeOHBIC IEHCTBHS, PETYIATUBHBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeabHBIE YHUBEPCAJBbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJoruueckue geiicTBUA:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHBIE IPU3HAKN O0OBEKTOB (SIBICHUI);
yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK KJIacCU(UKALUK, OCHOBaHMS AJs1 00001IeHUs
Y CpPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PacCMATPUBAEMBbIX (PaKTax, TaHHBIX U
HaOJI0ICHUAX, OTHOCALIMXCS K (PU3UUECKUM SIBIICHUSM;

BBISIBJIATh NPUYMHHO--CJIEICTBEHHbIE CBS3U NPU HU3YYEHUU (PU3MUECKUX SBICHUN U
IIPOLIECCOB, JieNaTh BBIBOJABl C MCIOJIb30BAHUEM JEIYKTUBHBIX W WMHJYKTHUBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTaTh I'MIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITEJIbHO ~ BBIOMpaTh crocod pemeHus y4deOHOW (¢u3nyeckod 3anauu
(cpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHHUs, BBIOOp Hambojee MNOIXOIALIEr0 C
y4€TOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBareibcKue AeiCTBHUA.

MCIIOJIH30BaTh BOIIPOCHI KaK UCCIIEI0BATEIBCKUI HHCTPYMEHT NTO3HAHNUS,

MPOBOJIUTh IO CAMOCTOSITEILHO COCTaBJIEHHOMY IUIAHY  OIBIT, HECJIOXHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeJOBaHNEe (PU3NUECKOTO SBICHUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TOTYYEHHYIO B XOJ€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENNbHO  (OpMYyITUpOBaTH 000OIIEHUS W  BBIBOJABI IO  pe3ylbTaraM
MPOBEAEHHOTO HAOIIOICHHUSI, OTIBITA, UCCIIEAOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB, a TAKXKe
BBIJIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTHUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

IPUMEHSTh Pa3IM4YHbIE METOJbl, HHCTPYMEHTBHl U 3alpochl MPH MOUCKE U OTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (GOpMy MpeacTaBieHHs HWHopManuu u
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIOKHBIMH CXEMaMH, AMAarpaMMaMH, HHOMN
rpaduKol U UX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

B XoAe OOCyX/JeHus y4eOHOro marepuaia, pe3yJbTaToB JIabOpaTOpHBIX paboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYHIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJIEH,
HalleJICHHbIE Ha PEIlIeHUE 33]a4u 1 NOoAJepKaHNe 01aroxKenaTeaIbHOCTH OOLECHMS;
COTOCTABJISITh CBOU CYXKIEHHS C CYXACHHUAMHU JPYrMX YYacTHHUKOB JHAaJIora,
OOHapy>KUBaTh pa3IMyMe U CXOJCTBO MO3UILINH;

BBIPa)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCbMEHHBIX TEKCTaX;



nyOMMYHO  TPEICTaBISITH  PE3yAbTaThl  BBIIOJHEHHOTO  (DM3MUYECKOTO  OMbITa
(3KCTIepUMEHTA, UCCIIEIOBAHNUS, TIPOCKTA);

MOHMMATh W HCMOJh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUAYAILHOU PabOTHI
P PEIICHUH KOHKPETHON (PU3UIECKOM TIPOOIIEMBI;

MPUHUMATh II€JId COBMECTHOW JI€ATEIbHOCTH, OpPraHW30BBIBATH JECUCTBUS IO €&
JOCTHIKEHUIO: PACIPEIeNIATh POJIM, 00CYXKIIATh MPOILECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO YacTh PadOTHI, JOCTHUTas KAa4eCTBEHHOTO pe3ysbTaTa IO CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMHU YIICHAMH KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOEr0 BKJIAaga B OOMMA TPOAYKT 1O KPUTEPHUSM,
CaMOCTOSTEIIbHO C(HOPMYJIMPOBAHHBIM yYACTHUKAMH B3aMMOICHCTBHS.

PeryasiTuBHble YHUBEpPcaJbHbIE YUeOHbIE 1eCTBUSA

Camoopranu3anus:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUsX, TPEOYIOLIMX Ui peILCHHs
(bu3nyeCKUX 3HAHMIA;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
IPUHSITHE PELLIEHUS B TPYIIIE, IPUHATUE PELICHUH IPYIIION);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM peIICHUS (PU3MUECKOW 3aaud WM IUTaHa
UCCIICIOBaHUs C Y4YETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBAaTh MIpe/jaraéMble BApUAHThI PELICHUM;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYaLlUH U IIpeuIaraTh IjiaH €€ U3MEHEHNUS,

OOBSICHATh MNPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHUS) pe3yJabTaTOB JEATEbHOCTH,
JIaBaTh OLIEHKY PUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBINOJHEHUS (PU3NUECKOTO
UCCIIIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBIIUXCS
CUTyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO APYroro 4eloBeKa B XOJ€ CIOpa WM JTUCKYCCHU Ha HAy4HYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peUIeHUH (QU3UYECKUX 3a1ad Wi B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoHuy oOyuenust B 7 Kjacce MpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

HUCIIOJIB30BATh IIOHATHUA: q)HSI/I‘IeCKI/Ie U XHUMHYCCKUE ABJICHUI, Ha6J'IIO)IeHI/Ie,
IKCIIEPUMEHT, MOJIeJIb, TUTIOTE3a, CAUHUIIBI (PU3MYECKUX BEIHYMH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHMSI BelecTBa (TBEPIOE, KUAKOE, Ta3000pa3HOE), MEXaHHYECKOE
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MNPSIMOJMHEHHOE),  TpaeKTopHs,
paBHOJCHCTBYOIAas cwia, jaedopmanus (ympyras, IJIaCTHYECKas), HEBECOMOCTb,
cooOIarnmecs cocy bl

pa3nuuath siBieHus (quddy3us, TeI0BOe IBUKEHIE YaCTUI[ BEIIECTBA, PABHOMEPHOE
JIBU)KEHUE, HEPABHOMEPHOE JIBWKECHHE, WHEPLHS, B3aWMOJICUCTBUE TEJ, PaBHOBECHUE
TBEPABIX TN C 3aKPeIUIEHHOW OChIO BpalleHWs, Tepeaada AaBleHUs TBEPIBIMU
TEJIaMH, XKXUJAKOCTSIMH U ra3aMu, aTMoc(hepHOe JaBJICHHE, TIaBaHUe TeJl, IIPEBPaIICHUs



MEXaHUYECKOM SHEPIuH1) 10 ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B IMPHUPOJE: MPUMEPHI ABIKEHHS C PAa3TUYHBIMU
CKOPOCTSIMH B XHUBOM W HEKHUBOM INPUPOJAE, ACUCTBHE CHIIBI TPEHHUS B IIPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHHUS HA KMBOM OpraHU3M, IJIaBaHHUE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUYECKYIO 3aJady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (MPU3HAKHM) (PU3HUECKUX SBICHUM;

OIMCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWiIa TPEHUS, JaBJICHUE
(TBEpOro Tesa, JKUAKOCTH, Ias3a), BBITAJKMBAIOLIAs CWJIA, MEXaHW4ecKas pabora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QHUIMEHT TMOJe3HOro JCUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHUHUAIbHAsl SHEpPrHsi), IpU OIUCAHUU IPABUIIBHO
TPAaKTOBATh (PM3MUECKUI CMBICI MCIIOJIb3YEMBIX BETUYNH, HX 0003HAUCHUS U €MHULIBI
(GU3NYeCKUX BEJIMYMH, HAXOAUTHh (DOPMYJIBL, CBSA3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCHMOCTEH
(bU3nUeCKUX BEIUYNH,

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U IPOLECCHl, HCHOIb3Ys
npaBujia CIOXKEHMs CUil (BIIOJIb OJHOW MpsiMOif), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumerna, MpaBWJIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ HPAaBUIO» MEXAHUKH,
3aKOH COXpaHEHHsS MEXAaHMYECKOH SHEepruu, IpU OSTOM JaBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPA)KEHUE;

OOBSICHATh (U3UYECKUE SIBIICHUS, IPOLECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATb NIPUUYUHHO-
-CJIEJICTBEHHBIE CBSI3M, CTPOUTh OObsICHEHHE U3 1—2 JOrMYeCKUX IIaroB ¢ ONOpPOW Ha
1-2 wu3yueHHBIX CBOWcTBa (PU3MUYECKUX SABICHHUN, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH,;

pewmath pacuéTHble 3aauyd B 1-2 J1eicTBHA, HCHOIB3yAd 3aKOHBI U (POPMYIIBL,
CBs3bIBaOLME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3alMChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATh (PU3NYECKHE BEIUYHMHBI B (OpPMYNBI U
IIPOBOAMTH Pacu€Thl, HAXOJUTh CIIPABOYHBIE NaHHbIC, HEOOXOAMMBIE JJIS PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTb MOJYYEHHON (hHU3NYECKON BETMUHHBI,
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IPH MOMOIIM (HU3UUYECKHX
METOJI0OB, B OINMCAHUM MCCIEAOBAaHUS BBIACIATH IPOBEPSIEMOE MPEANONIOKEHHE
(rumotesy), paszauyaTh M HMHTEPIPETHPOBATH MOJIYYEHHBIH pe3yibTaT, HaXOJIUTh
OLIMOKH B XOJI€ ONBITA, JI€JaTh BHIBO/IBI 10 €r0 Pe3yIbTaTaM;

IPOBOAMTDH ONBITHI MO HAOJIOEHUIO PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Tes:  (OpPMYIMPOBATH TPOBEPsieMble MNPEINOIOKEHUs, cOOUpaTh YCTaHOBKY U3
IPeJI0KEHHOTO0 000PYAOBAHNS, 3aIIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITNOJHATh NPSIMbIE U3MEPEHMSI PACCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIEPATYpPbl C UCHOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
T€Na OT BPEMEHU JIBUKEHUS Tella, CHIIbI TPEHUS CKOJIBKEHHUS OT BeEca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeN ¥ HE3aBUCHUMOCTH CWJIBl TPEHHS OT TIUIONIAaN
CONPUKOCHOBEHHMSI TEJI, CHJIbl YIPYTOCTH OT YJUIMHEHMS MPYXKHUHBI, BBITAIKUBAOLIEH
CWIBI OT OOBEMa MOTrpyKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT TJIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,



YCIOBUH IJIaBaHMA TeJ, YCIOBHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOro HCCIEeNOBaHUSA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEHUs, cielys MpeUIoKeHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThl MOIY4YEHHOH
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl W TpadHKOB,
JIeN1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
KHUJIKOCTM UM TBEPIOro Tejla, CWJIa TPEHHs CKOJIbKEHUs, JaBICHUE BO31yXa,
BBITAJIKMBAIOIIAs CHUJIA, JEMCTBYIOLass Ha MOIPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl NPEeAsIOKEHHON
MHCTPYKLMU: TIPU BHIOJIHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYMCIIATH 3HAYCHNE UCKOMOW BEIMYMHBI;

coOuoaTh MpaBWja TEXHUKM Oe30macHOCTH Ipu paboTre ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBUKHBIN U
HEIOJIBUKHBIN 0JIOK, HAKIIOHHAs IJIOCKOCTb;

XapakTepru30BaTh MPHUHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C OMOPOHl Ha UX OmUcaHus (B TOM YHUCIE: MOAIIMITHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THUAPABIMYECKHIM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMOIb3ys 3HaHHUSA O CBOMCTBAaX (PM3MYECKUX SIBJICHUH M HEOOXOAHUMBIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJHEBHOW XM3HM s obOecredeHus
0e30mMacHOCTH NpU OOpalieHuH ¢ OpudopaMu M TEXHUYECKHMMM YCTPOMCTBAMH,
COXpaHEHMsI 3JI0pOBbsI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpYKarolleH cpese;

OCYIIECTBIISITh OTOOp HMCTOYHWUKOB HH(popManymu B MHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUN U MyTEM CpaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPAsl SIBISETCS] TPOTUBOPEUNBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAayYHO--TIONYJISPHYIO JIUTEPATYPY
(Gu3NYECKOro COJepKaHus, CIPAaBOYHbIE MaTepuayibl, pecypchl cetu HHTepHer,
BJIAJeTh NMpUEMaMU KOHCHEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HH(GOpMALMU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHChMEHHBIE M YCTHBIE COOOIIECHUSI HA OCHOBE 2—3
MCTOYHUKOB MHPOpMAIUK (PU3NUIECKOTO COJIEPKaHUs, B TOM YHCIe MYOJUYHO AeNaTh
KpaTKHhe COOOIIEHUs O pPe3ysibTaTaxX MPOEKTOB WM YUeOHBIX MCCIEJOBAHUH, IPU 3TOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATH BBICTYIIJIEHUE NIPE3EHTALIUENH;

IPY BBIMOJHEHUH Y4EOHBIX MPOEKTOB U MCCIIEAOBAaHUM pacrpeneniTs 0053aHHOCTH B
Ipynme B COOTBETCTBHHU C MTOCTABJIEHHBIMU 33/1a4aMU, CJIEAUTD 32 BBIIOJIHEHUEM IUIaHa
NecTBUM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JAEATEIbHOCTb TIPYIIIHI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIHX.

K xonny oOyuenus B 8 kjacce mpeIMeTHbIe pe3yabTaTbl HA 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

WCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHhIE COCTOSIHUSI BEIIECTBA, KPUCTAUIMUYECKHE W aMopdHBIE Tena,
HACBILECHHBI U HEHACBIILICHHBIN I1ap, BIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSIA
SHEprus, TeIJIOBOW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUYECKHUI 3apsl, dJIEKTPUIECKOE



1ojie, MPOBOAHUKM M JUAIEKTPUKH, MOCTOSHHBIN 3JIEKTPUYECKHH TOK, MarHUTHOE
HOJIE;

pa3iauuaTth SIBIEHUA (TEIJIOBOE paCIIMpPEHUE U CXKaTHE, TEIUIoNepenada, TEMIoBOe
paBHOBECHE, CMauMBaHWE, KaNWUIPHBIC SBICHUSA, MCIAPEHUE, KOHICHCALUS,
IUIaBJICHHE,  KpUcTaum3auus  (OTBepJeBaHME),  KHUIEHHE,  TeIulonepenaya
(TEenIonpoBOJHOCTh, KOHBEKLMS, W3JIyUYE€HHUE), DJIEKTpU3aLUs TeJl, B3aUMOJIECHCTBUE
3apsiloB, ACHUCTBUS JIEKTPUUECKOrO0 TOKA, KOPOTKOE 3aMblKaHUE, B3aUMOJIEHCTBHE
MarHuToB, JAEWCTBHE MarHUTHOI'O IOJI Ha MPOBOJAHHUK C TOKOM, 3JIEKTpOMarHuWTHas
UHAYKLMSA) 1O ONMCAHUI0 MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUHA B OKPYKAIOIIEM MUPE, B
TOM 4ucie (U3NYECKHE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUST B IPUPOAE, KpHUCTaulbl B mpupone, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
DIIEKTPUYECKUE SIBICHUS B aTMocdepe, dIIEKTPHUECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE Mosie 3eMild, Jpel( IOIHCOB, pOJib MAarHUTHOTO MOJS JUIS KU3HM Ha
3emJie, OJSIPHOE CHUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 337auy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIKCBIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIUIOTHI, YyHeIbHas
TEINIOEMKOCTh ~ BEIIECTBA, YAEIbHAs TEIJIOTa IUIABJICHUSA, YJeJIbHAs TeIuloTa
napooOpa3oBaHus, yAeiabHas TEMJIOTa CrOPAaHUs TOIUIMBA, KOA(PQUIUEHT MOJIE3HOTO
JeMCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEJIbHAS BIAXKHOCTh BO31yXa, JIEKTPUYECKUN
3apsijl, CHJIa TOKA, JJIEKTPUYECKOE HAaMpsDHKEHUE, CONPOTUBICHUE IPOBOIHMKA,
yJlelIbHOE COIIPOTHUBIICHHE BEIECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUYECKOT0 TOKa), IPU
ONKCAaHWH TPABHIBHO TPAKTOBATh (U3WYECKUHA CMBICI HCIOIb3yEeMBIX BEIUYHH,
0003HaueHMsI ¥ eUHUIBI (U3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOINE
JAHHYIO (HU3UYECKYI0 BEIMYMHY C JPYITMMH BEIMYMHAMH, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIMYMH;

XapakTepu3oBaTh CBOMCTBA TeJd, (PU3MUECKUE SBJIEHUS U MPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUH CTPOEHMS BEIIECTBA,
OPUHIUI CYNEpNo3uIMH Moje (Ha KayecTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsaa, 3akoH Oma ans ydacTka nenu, 3akoH Jxoynsa—J/IeHnma, 3akoH coxpaHEHHs
SHEPIuu, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3alUChIBATH €ro
MaTeMaTUYeCKOE BbIPAKEHUE;

OOBSACHATh (PU3MUECKHE MPOILIECCHl M CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
oropoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SABICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemath pacy€THble 3a7aud B 2-3 JAEWCTBUS, MCNONb3yd 3aKOHBI M (OPMYIIbI,
CBs3pIBalOIMEe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBHA 3a/laud
3aMKChIBaTh KPaTKOE YCJIOBUE, BBISBISATH HEIOCTATOK JAHHBIX JJISl PELICHUs 3aJauH,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JJIs €€ PEelIeHus], IPOBOJUTh Pacu&Thl U
CpaBHMBATh MOJTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh MpPU TMOMOIIU (PUINIECKUX
METOJIOB,  MCIIONb3ysd  ONUCAaHWE  MCCIENOBAaHUSA,  BBIIEIATH  MPOBEPSIEMOE
IIPENIOJIOKEHNE, OLIEHWBATh MPAaBWJIBHOCTh MOPSAKAa MPOBEIACHUS HCCIEA0BaHUSA,
JIEJIaTh BBIBOJIBL,



IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUM WM (PU3MUYECKUX CBOWMCTB
Ten (KamWwUISIpHBIC SIBICHHS, 3aBUCHUMOCTb JIABJICHUS BO3AyXa OT €ro o0béMa,
TeMIIepaTypbl, CKOPOCTH MPOLIECCAa OCThIBAHUS U HArpeBaHUsA IIPU U3JIy4YCHHUH OT LIBETa
U3y4yarouie (Morjomaroneil) MOBEpXHOCTH, CKOPOCTb HCIApPEHHUsT BOJBl  OT
TEMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, OJJIEKTpU3alMs Tel u
B3aMMOJIEHCTBUE DIIEKTPUUECKUX 3apsiiOB, B3aUMOJECHCTBUE IOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alisl MAarHUTHBIX I10JIEH OCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOI'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuUTa, CBOMCTBA 3JIEKTPOABUIATEIS
IIOCTOSIHHOTO TOKa): (hOpMyJIMpOBaTh IMpPOBEpsiEMble MPEANOI0KEHUsA, COOUpPaTh
YCTaHOBKY M3 MPEMJIOKEHHOIO 00O0pyJdOBaHMs, OINMCHIBaTH XOJA OINbITa U
(GopMyIHpOBaTh BHIBO/BI;

BBINOJIHATh NPsIMbIE U3MEPEHUs TEMIIEPATyphbl, OTHOCUTEIBLHON BJIAXXKHOCTH BO3/1YyXa,
CHJIBI TOKa, HANpPSOKCHUS C HCIOJb30BAHHWEM AaHAJIOTOBBIX MPHOOPOB W JIAaTYUKOB
(GU3nYecKux BEIMYUH, CPAaBHUBATh pPE3Yy/lbTaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIIOTHOW MOTPEIIHOCTH;

IIPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOH BEIMUYUHBI OT JPYrou C
UCIIOJIb30BAaHUEM NPSAMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIECHHS MPOBOAHUKA OT
€ro JUIMHBI, IJIOIIAJU NONEPEUYHOI0 CEYEHUs U YAEIBbHOIO CONPOTHUBIIEHUS BELECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILETO Yepe3 NPOBOJHUK, OT HANPSDKEHUS Ha IPOBOIHUKE,
UCCIJIEJOBAaHKUE II0CJIEI0OBATEIbBHOIO U MapajUIeIbHOTO COEIUHEHHH IPOBOJIHUKOB):
IUIAHUPOBATh UCCIEe0BaHUE, COOUPATh YCTAHOBKY M BBINOJHATH MU3MEPEHMs, CIeays
IPEJJIOKEHHOMY IIaHY, (PMKCUPOBATh PE3YJIbTAThl MOJIYYEHHON 3aBUCUMOCTU B BUJE
TaOJIuI U TpadUKOB, AETaTh BBIBOABI 10 pe3yJbTaTaM HCCIIeI0BaHUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3UYECKUX BEIUYMH (yIeNbHas TEMI0EMKOCTb
BEIIECTBA, CONPOTUBJIEHUE MIPOBOJHUKA, pPa0OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJJI0KEHHOW UHCTPYKLUU, U BBIYUCIISATH 3HAUEHNUE BEIUUNHBI,

coOuoaTh TMpaBWJa TEXHUKH O€30MacHOCTH TMpH pabore ¢ J1abopaTopHBIM
o0opynoBaHuEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOMCTB € ONOPON HAa UX OMHCAHUS (B TOM YHCJE: CUCTEMa OTOIJICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETYUK 3IIEKTPHUUECKOM
SHEpPruM, HJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTeIbHbIE SJIEKTPONPHUOOPHI
(mpuMepBl), SJEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
IIOCTOSIHHOTO TOKA), HWCIOJIb3YS 3HaHUSA O CBOMCTBaX (U3MUECKUX SBJICHUH U
HEo0X0iuMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUYECKHE YCTPOHCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUYECKUX LIEeTel C MOCIeI0BaTEeIbHBIM U MapajlieIbHbIM COEIMHEHUEM
HJIEMEHTOB, pa3inyasl yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX LeTeH;
OPUBOANUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpPHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW XM3HM s OOecredeHus
0€30MacCHOCTH TNpH OOpaIleHud C NpUOOpaMU U TEXHHUYECKUMH YCTpOICTBaMH,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarolleu cpere;

OCYILIECTBIISATh MOMCK HH(pOpManuu (U3NYecKoro cojepxanus B HHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M IYTEM CpPaBHEHHUS JONOJIHUTEIBHBIX HCTOYHUKOB
BBIIETATh MHQPOpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOXKET ObITh
HEJIOCTOBEPHOM;



UCTIOJIb30BaTh MPU BHITIOJIHEHUH y4eOHBIX 3aJJaHUN HAYyYHO--TIONYJISIPHYIO JIUTEPATYPY
(GU3MUEeCKOro CcojAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh MpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALUU U3
OJTHO 3HAKOBOW CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUsS, B TOM YHUCIIEe
nyOlIMYHO  IPEICTaBISATh  PE3yAbTaTbl IMPOEKTHOW WM  HCCIIEJ0BATEIbCKON
JeSITeIbHOCTH, MIPU 3TOM IPAaMOTHO HMCIIOJIb30BaTh U3YyYCHHbIN MOHATHHMHBIA ammapat
Kypca (pHU3MKH, COPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHCH;

OpY BBIOJHEHUHM YYEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UUECKUX MPOIECCOB
pacrpenenatb 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMU 3aJayaMH,
CIIEINTh 32 BBHIOJIHEHHEM IUIaHA JCHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OLIEHUBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  IPYINIbI,  BBICTPAUBaTh
KOMMYHHKATHBHOE B3aMMOICHCTBHE, IPOSIBIISIS TOTOBHOCTD Pa3peaTh KOH(IUKTHI.

K kxonny oOyueHus B 9 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh IOHATHUS: CUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBWKEHUS, nedopmanus (ynpyras, miiacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTb W IEpEerpy3Ku, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, HEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHUYeCKWe KoleOaHWsi W  BOJHBL, 3BYK, HHOPa3ByK U  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, 1IKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CHEKTPhl HCIyCKaHWS W ToOrjiolleHus, anbda-, Oera- U ramma-
W3JIy4E€HMS, U30TOIIBI, SJCPHAst SJHEPIETHUKA;

pasznuyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MNPSMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE JBUKEHHUE, CBOOOTHOE MaIeHUE Tell, pABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEHWCTBUE TEJ, PEAKTHUBHOE JIBH)KCHMUE,
KosiebaTenbHOe JBM)KEHHE (3aTyXalollue W BBIHYXJIEHHbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBWKEHHUE, OTpPaXKCHUE 3BYKa, NPSIMOJMHEWHOE PpaCIpOCTPAHECHHUE,
OTpa)KEHUE U NPEIOMIIEHHUE CBETA, II0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0emoro cBera B CIEKTP M CJIOXKEHHE CIEKTPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTEeCTBEHHAsl paJIMOAKTUBHOCTb, BO3ZHUKHOBEHHUE JIMHEHUATOrO CHEKTpa M3Iy4EHUs)
II0 ONHMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX
JaHHOE (pr3HYecKoe SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUHN B OKpY’KaroieM Mupe (B
TOM 4Hcie (U3NUECKUE SBIICHUS B NPUPOJIE: MPUIMBBI U OTJIUBBI, JIBH)KEHUE IUIAHET
ConHeuHOU CHCTEMBI, PEAKTUBHOE JBUKEHHE JKUBBIX OPTraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHME BOJHBI, ILyHaMH, 3XO, I[BE€Ta Tel,
ONTUYECKHE  SBJICHUS B  MpHUpPOJAE, OUOJOrMYecKoe  JEeWCTBHE  BHJIUMOTO,
yIbTPa(QHOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
GOH, KOCMHYECKHE JIy4YH, pPaJHOAKTHBHOE W3IYYCHHE TPUPOJHBIX MUHEPAJIOB,
JeiiCTBUE paiiOaKTUBHBIX M3IYyYEHUIH HAa OpraHU3M 4ejoBeKa), IpU 3TOM MEPEBOINUTH
MPAKTUYECKYIO 33/1auy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWCTBA (MIPU3HAKHU)
(bu3NYECKUX SIBICHUM;

ONKCHIBATh U3yUYCHHbIE CBOMCTBA T€ U (PU3UUYECKUE SIBICHUS, UCTIONb3Yys (PU3HUECKUe
BEJIMYMHBI (CpPeIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPABHOMEPHOM ABMKCHUU,
YCKOPEHHE, MepeMEIIEeHNe, yTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYIOCTH,
CHJIa TSKECTH, YCKOpEHHE CBOOOJHOIO MaJieHHs], BEC Tela, UMITYJIbC Teja, UMITYIIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MMOTEHLIUAJIbHAS HEPTUs Teja, MOJAHIATOIO



HaJT IOBEPXHOCTHIO 3eMJIH, MMOTCHIIHAIbHASI DHEPTUS CKATON TPY)KUHBI, KHHETHUECKAs
DHEprus, TOJHAas MEXaHWYeCKash JHEprusi, MepuoJ M YacToTa KojeOaHWi, AIWHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, IMOKA3aTellb MPEIOMIICHUS
Cpezbl), IPH ONUCAHWM TMPABHIBHO TPAKTOBAaTh (DU3MYECKHH CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYCHUS M CIUHUIBI (DU3MYECKHX BEIMYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C APYTUMH BEIWYMHAMH, CTPOUTH
rpaduKy U3y4CHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYNH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3UYCCKUE SIBICHUS M MPOLECCHI, HCIOIb3Ys 3aKOH
COXpaHEHHsI SHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHUS, TPUHIIMII CYIEPIIO3UIIUU CHII,
NPUHIUI OTHOCUTENBHOCTHU [ anuiest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYIIbCa,
3aKOHBl OTPKEHHSI M TPEJIOMIICHUS CBETa, 3aKOHBl COXPAHEHHs 3apsioBOTO U
MaccoBOrO0 4YHCEJI TpHU SACPHBIX peaKIusX, IMPU OTOM JIaBaTh CIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATHYECKOE BBIPAYKEHHE;

OOBSICHATh (PU3MYECKHE TMPOILECCHl W CBOWCTBA TEJ, B TOM YHUCIEC U B KOHTECKCTE
CUTyallUldi  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  MPUYHMHHO--
CJICZICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIIaroB C OMOPOi Ha 2—
3 u3ydeHHBIX CBOWCTBA (HU3UYECKUX SABICHHWH, (PUIUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemiath pacy€THbIC 3a1a4 (OMUPAIOIIHECs Ha CUCTEMY U3 2—3 ypaBHEHHUH ), UCTIOIB3Ys
3aKOHBI U (POPMYIIBI, CBSI3bIBAaONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 3a/layd 3allMChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIAE WIIH
M30BITOYHBIE JTaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOAMMEBIEC UI PELICHHUS,
NPOBOJUTh PACYEThl W  OICHMBATh PEATUCTUYHOCTh TIOJYYCHHOTO 3HAYCHUS
(U3UYECKON BEJIMYUHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU IOMOIIH (PHU3HUECKUX
METO/IOB,  HCIIONIB3ys  ONHMCAaHWUE  HWCCICAOBAHHS,  BBIICIATH  IPOBEPSEMOE
IPENOI0KEHNE, OICHWBATh TPABWIBHOCTh TIOPSIKA MPOBEACHUS HCCIEIOBAHUS,
JIeNIaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3YJIbTaThl HAOIOICHHUI U OIIBITOB;

MPOBOAMTH OMBITHI IO HAOMIOEHUI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
TeN (M3y4eHne BTOPOTo 3aKkoHa HpIOTOHA, 3aKOHA COXpaHEHUS YHEPTHH, 3aBUCHMOCTD
nepuoja KoiebaHuii MPyKUHHOTO MAaITHHUKA OT MAacChl Tpy3a U )KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbI MAJIBIX KOJIEOaHHUH, MPSIMOJIMHEHHOE pacipOCTpaHEHNE
CBETa, pPa3jio’keHHe OeJIoro cBeTa B CHEKTp, U3y4eHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHsI MpeaMera B COOHMparomiell JIMH3e,
HaOJI0IeHNe CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HW3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HaOOpa 000PYAOBaHMS, OTIMCHIBATH X0 OTBITA U
€ro pe3yibTaThl, POPMYTUPOBATH BHIBOIBI,

IPOBOJUTH MPU HEOOXOAMMOCTH CEPHUI0 NPSAMBIX HM3MEPEHUH, ONpenenss cpeaHee
3Hau€HUE H3MepsieMON BeNUUYUHBl ((POKYCHOE pacCTOSIHHE COOMparonie JIUH3bI),
000CHOBBIBaThH BHIOOP criocoba nu3mepeHus (M3MEpUTEILHOTO MPUO0pa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX HM3MEPEHHH (3aBHUCUMOCTh IyTH OT BPEMEHH TMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, TMepuojia KojlebaHui MaTreMaTHdecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPaKEHHUS CBETAa OT yrja MaJeHUs U
yria IpeloMIIeHUsl OT yria MaJieHus): MJIaHUPOBaTh HUCCIEIOBAaHUE, CAMOCTOSITENLHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yabTaThl TOJNYYEHHOW 3aBHCHMOCTH
bu3NYECKUX BETUYMH B BUAE TaOMUIl U TpadUKOB, J1e1aTh BHIBOJBI MO pe3ylbTaTam
UCCIIC/IOBAHMS,

NIPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh |
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUS,



KECTKOCTh MPYKUHBI, KOADDHUIIMEHT TPEHUS CKOJIBKCHHs, MEXaHWYecKas padoTa u
MOIIHOCTh, YacTOTa M TMEpHOA KOJeOaHMH MaTeMaTHYeCKOro W TMPY>KUHHOTO
MasiTHUKOB, OITHYecKas Ccujia coOuparolled JUH3bI, pPagUOaKTUBHBIA (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBIIOJHATH
U3MEpEeHUs, cienysl MPEeAJIOKEHHON MHCTPYKIMH, BBIUYUCISTh 3HAUCHUE BEJIIMYMHBI U
AQHAIN3UPOBATh IIOJyYEHHBIE peE3yJlbTaThl € Y4YETOM 3aJaHHOW IOIPEHIHOCTH
HM3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKM Oe30macHOCTH TMpu  paboTe ¢ 1abOpPaTOPHBIM
00opyI0BaHUEM;

pa3ianyaTh OCHOBHBIE NPU3HAKH W3YYEHHBIX (U3MUYECKHUX MOJAENeH: MarephaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI MCTOYHMK CBETA, JIyd, TOHKAs JIMH3a,
IUIaHeTapHasi MOZIeNIb aTOMa, HYKJIOHHAs! MOJIeJIb aTOMHOTO S1pa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATUYMKHU 10JIOKEHHUS,
paccTosSHUS M YCKOPEHHUS, paKeTa, 9X0JI0T, OYKH, IEPUCKOI, (poToamnmapar, ONTHUECKHE
CBETOBO/Ibl, CIIEKTPOCKOMN, JO3UMETp, KaMmepa Bunbcona), wucnosb3ys 3HaHUS O
CBOICTBaxX (PM3MUECKUX SIBICHUN U HEOOXOANMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPU PEIICHUH Y4eOHO--
MPAKTUYECKHUX 3a/1ad, ONTUYECKUE CXEMbl ISl TOCTPOCHHUS H300paKeHUH B IIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIONb30BaHUsl (U3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH NIpU OOpalleHuH ¢ HOpuOopaMU M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHUsS 3J0pPOBbsi M COONIIOJICHHS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKarolleH cpese;

OCYIIECTBIISATh MOMCK HMHPOpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHpPYsl TMOUCKOBBIM 3alpoc, HAXOAUTH IIYTH OIPEICICHUS
JIOCTOBEPHOCTH TIOJYUeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAaHUU W
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

UCIIOJIb30BaTh MPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAayYHO--TIONYJISPHYIO JIUTEPATYPY
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuanbl, pecypcel cetu WHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMauu
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COJAEp)KaHUS, MYyOJUYHO IMPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HCCIIEN0BATENIbCKON NIEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ y4éToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
N KonuyecTBo yacoB DJIeKTPOHHbIE
l'l/-l'l HaumenoBaHue pa3aesioB U TeM NPOrPAMMbI B Konrpoasnsie  IIpakrtuyeckne  (uupposbie)
cero pa6oThI padoThI o0pa3oBaTe/ibHbIe
pecypchl
Paznen 1. ®u3uka u e€ poJib B NO3HAHUH OKPY’KAIOIIEro MUpa
11 ®du3uka - HayKa O IPUPOJIC 2 bubmorexa HOK
' Y PHpOAL https://m.edso0.ru/7f416194
bubnunoreka IJOK
12 DH3HYCCKHC BETHHHEI 2 1 https://m.edso00.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 E{;Sg_?;;;i%ig}orﬁﬂ £416194
Hroro o pasneny 6
Paznen 2. [lepBoHayajibHble CBEI€HUS 0 CTPOEHUH BellleCTBA
2.1 CtpoeHue BelecTBa 1 bubmmorexa LHOK
' p B https://m.edso00.ru/7f416194
2.2 JIBH>KeHYe U B3aHMMOJICHCTBHE YaCTUIL BEIIECTBA 2 1 E{;S;]_I;I/?;Z?Siorﬁn £416194
2.3 ArperaTHbBIE COCTOSHUS BEIECTBA 2 E{;S;]_I;I/?;Z?Siorﬁn £416194
Hroro mo pazneny B
Paznen 3. /IBuskeHHe M B3aMMo/IeiicTBHE TeJl
bubmuorexa LIOK
3.1 MexaHudeckoe ABHOKeHHe 3 https://m.eds00.ru/7f416194
Bubaunoreka [IOK
3.2 HMnepuus, Macca, nioTHoCTS 4 1 https://m.edscL)E).ru/7f416194
bu6nmoreka IJOK
3.3 Cuna. Brer cun 14 ! 2 https://m.edso0.ru/7f416194
HWroro no pazneny 21

Pasneu 4. /laBiieHne TBEPABIX TeJl, JKHAKOCTEH H ra3oB
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41 Jasnenue. [lepenaua naBneHus: TBEPAbBIMU TEIAMHU, KUAKOCTIMHU U 3 bubmmoreka LIOK
' razamMu https://m.edsoo.ru/7f416194
bu6nmoreka IJOK
4.2 HaBIeHHE KHIKOCTH 5 https://m.edsoo.ru/7f416194
bu6nmoreka IJOK
4.3 Atmocheproe naseiie 6 https://m.edso0.ru/7f416194
. . bu6nmoreka IJOK
4.4 JlelicTBHE KUAKOCTH U Ta3a Ha OTPYKEHHOE B HUX TEJIO 7 1 3 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. PaGora 1 MOIITHOCTD. JHEpPrus
Bbubnunoreka IJOK
51 PaGora n MomHocTS 3 1 https://m.edsoo.ru/7f416194
bubnunoreka IJOK
5.2 Hpocteie MexanusMb! S 1 https://m.edsoo.ru/7f416194
bubmuorexa LIOK
53 Mexanueckas SHeprus 4 1 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12
8 KJIACC
No Kosnn4yecTBo 4yacoB DJIEKTPOHHBIE
n/_r[ HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI B Konrpoabusie IIpakruueckue (undposbie)
cero padoThI padoThI oOpasoBaTe/bHbIE
pecypcbl
Paznen 1. TenioBbie ABJIEHNA
1.1 CTpoeHune U CBOKMCTBA BEIIECTBA 7 Bubmzorexa LIOK
' B m https://m.edsoo.ru/7f4181ce
but6mmorexa [IOK
1.2 TernoBsie mporecce! 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
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Pasznen 2. 3HeKTpl/I‘{eCKI/Ie U MAarHuTHBIC SIBJICHHUA

21 DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tella U UX 7 1 bubnmoreka [JOK
' B3anUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
. N bubmuoreka [JOK
2.2 IToCTOSITHHBIN JIEKTPUUECKUIA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.3 MarsuTHbIC ABACHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DMEKTPOMATHHTHA HH KIS 4 https://m.edsoo.ru/7f4181ce
Wroro mo pasneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 14.5
9 KUIACC
Ne KoumnuecTBo yacos DJIEeKTPOHHbIE
n/_n HaumeHoBaHme pa3/iejioB M TEM NPOTrPAMMBI B Kontpoabnbie  Ilpakrnueckue  (uupposbie)
cero paboThI paboTbl o0pa3oBaTe/IbHbIE
pecypcsl
Paznen 1. Mexanu4veckue siBJeHUsl
bu6mmoreka [IOK
11 MexaHn4ecKoe IBHKEHUE M CIIOCOOBI €ro OMUCAHUS 10 1 https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [JOK
12 B3anmorencTaue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHEI coxpaHeHHs 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 40
Paznen 2. Mexann4veckue KoJjed0aHusi M BOJHbI
bu6mmoreka [JOK
2.1 Mexammaeciue konebanms ! 3 https://m.edsoo.ru/7f41a4a6
2.2 MexaHnuecKkue BOJIHBL. 3BYK 8 1 3 bubnuorexa [IOK
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Uroro no pazneny 15
Pa3nes 3. DjleKTPOMAarHuTHOE MOJie U YJIEKTPOMATHUTHBIE BOJIHBI
3.1 DNEKTPOMarHUTHOE I0JIE€ U JIEKTPOMArHUTHBIE BOJIHBI 6 2 buGmorexa LIOK
' https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3nen 4. CBeToBbI€ AIBJICHUSA
bubmuoreka [JOK
4.1 3aKOHBI paclpOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3BI 1 onTHYECcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgea S. KBaHTOBBIC SIBJICHUS
bubmuoreka [JOK
5.1 Hcnyckanve 1 MOTJIOLIEHUE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
52 CTpoenue aTomHoro Aapa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 Fnepubie peakiui ! 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nea 6. [ToBTopuTe1bHO-0000 IIAI0IIM I MOAYJIb
6.1 [ToBTOpeHune u 06001IeHUE coAepKaHUS Kypca (PUBUKH 3a 9 5 bubnuorexa [JOK
' 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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