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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsS COCTABJICHA Ha
OCHOBE TIOJIOKEHUM W TpeOOBaHWUN K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON TporpamMmbl, mpeactaBieHHbIx B DPI'OC 00O, a Ttakke ¢ y4éToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIenmuu mnpenoaaBaHus y4eOHOTO
npeaMera «Pusukay.
Conepkanre  mporpaMmbl 1o (GU3WKE ~ HampaBieHO  Ha  (opMupoBaHUE
€CTECTBEHHOHAYyYHON TIPaMOTHOCTH OOYyYalolUMXCAd W OpraHu3aluio Hu3ydeHus (GU3MKU Ha
NesITeIbHOCTHON ocHOBe. B mporpamme mo ¢u3nMke y4HUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npenmera B peanmu3aiuu  TpeboBanuit ®I'OC OOO K mIaHUPYEeMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yjbTaTaM  OOy4YeHHs, a  TakKkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBCHHOHAYYHBIX YUCOHBIX MTPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHuUs.
[Iporpamma no ¢u3MKe ycTaHABIMBACT paclpelesieHue yueOHOTro MaTepuana Mo roaam
oOyueHust (10 KJaccam), NpeasiaraeT NPUMEPHYIO IIOCIEIOBATEILHOCTh HW3YUYEHUS TeM,
OCHOBaHHYI0 Ha JIOTMKE pa3BUTHUsI MPEAMETHOIO COJEpKaHus U yuéTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaronuXxcs.
[Iporpamma o ¢usuke pazpaboTana ¢ HeIbI0 OKa3aHUsI METOIUYECKOM MOMOIIM YUUTEIIO
B CO3JIaHMH paboueil mporpamMmel 1o y4eOHOMY MpEeIMETY.
Ou3nKa SBISETCS CUCTEMOOOPA3YIOIIUM JJIi €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOILIECCOB M SBJICHUM, N3yYaeMbIX XUMHEH,
Ouonorueli, actpoHomMueld U (uznyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, TPEAOCTaBIseT HambOosee SICHble 00pa3lbl MPUMEHEHHS HAay4yHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOTyYeHHsI TOCTOBEPHBIX 3HAHUI O MUpE.
Onna U3 TIaBHBIX 3a7a4 (PU3UYECKOTO 0Opa30BaHMs B CTPYKType 00IIero odopa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM E€CTECTBEHHOHAYYHOM TIpPaMOTHOCTM M HWHTepeca K HayKe Yy
00ydJaromuxcs.
Wzyuenune ¢usukum Ha 0a30BOM YpOBHE MPEAINONAraeT OBJIAJCHHE CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:
® Hay4HO OOBSCHSTH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO MCCIIeI0BAHUS;
® UHTEPHPETUPOBATh JAaHHBIE W KCIOJIb30BaTh HAyuyHbIE JOKa3aTelbCTBA MJIs
MOJTyYEHUs BEIBOJIOB.
Ilenn wm3yueHus (U3MKKM HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs OMpEIEICHBI B
Konnenmnuu npenoaasanust yuebHoro npeamera «dusuka» B 00pa3oBaTeNbHBIX OPraHU3AIMIX
Poccuiickoit ®enepauuu, peaqu3ylOMUX OCHOBHBIE 00I1€00pa30BaTeNbHbIE TPOrPaMMBI,
yTBepkAEHHON pemenneM Komnernn MunuctepcTBa npocsemieHust Poccuiickoin ®enepaunn
(mpotoxou ot 3 nexadpst 2019 r. Ne [TK48H).
Hean uzyvyennsi Gu3nKu:
e [puoOpeTeHHEe HHTEpeca U CTpEeMIICEHUS OOy4arolMXCs K HayYHOMY H3YUEHHUIO
MPUPOJIBI, PA3BUTHE UX MHTEIIEKTYyalIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJICTABICHUH O HAayyHOM MeETOJe TIO3HaHUS U (HOpMHUpPOBaHHE
UCCIIEIOBATEIBCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOI'O MHUPOBO33PEHHS KaK pe3ysIbTaTa M3y4YeHUsS OCHOB CTPOCHHS
MaTepuy U GyHIAMEHTAIBHBIX 3aKOHOB (DH3HKH;



e (opmupoBaHuE NPEACTABICHUN O POiU (PU3UKHU U Pa3BUTUSA IPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE NPEICTABICHUNA O BO3MOXKHBIX cdepax Oynaymeid mnpodeccHoHaIbHOMI
NeATeTLHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MOJATOTOBKA K JAJIbHEHIIEMY OOyYEHHIO B 3TOM
HaTpaBIICHUU.

JlocTkeHne S3TUX Ilellell mporpaMMbl 1Mo (U3MKE HA YpPOBHE OCHOBHOTO OOIIETO

o0Opa3zoBaHus 00€CIIEUNBACTCS PEIICHUEM CIISAYIOIINX 3a1ay:

e npuoOpeTeHHe 3HaHUM O [HUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHYECKHUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e TpHOOpPEeTEeHHE YMEHHMM ONHUCHIBAaTH M  OOBSICHATH (PHU3WUYECKHE SBICHUS C
MCIIOJIb30BaHUEM TOJyUYEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB pEIICHUS NPOCTEUIINX pPACUETHBIX 3aJad C HCIOIH30BAHUEM
dbuznyeckux Mozenel, TBOPUECKUX U MPAaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUN HAOMIOJATh TNPUPOAHBIC SBICHUS W  BBIOJIHSATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIEPUMEHTAJbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTENbHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB PabOTHI ¢ HH(OpPMAIUEH (UIUIECKOTO COACpIKaHUs, BKIIOYAs
WH(GOPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAW3 U KPUTHYIECKOE
OIICHUBaHKME UH(POPMAIINH;

® 3HAKOMCTBO €O cepamu mpohecCHOHATBHON eATEeIbHOCTH, CBSI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JOCTUKEHUIX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUS

orBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezeno), B 8 kiacce — 68 gacoB (2 4aca B
HEJIETIO), B 9 Kjiacce — 102 yaca 3 yaca B HEJIEITIO).

[Ipennaraemselii B mporpamme 1o (pu3uKe mepeueHb Ja00opaTOPHBIX PabOT U OMBITOB HOCUT
PEKOMEHIATENBHBIN XapaKTep, YYHTENb JellaeT BHIOOp TpPOBENEHUS Ja0OpaTOpPHBIX padoT U
OIIBITOB C y‘-IéTOM WHAUWBUAYAJIbHBIX OCOGGHHOCTGFI O6yanOH_II/IXC$I, CIIMCKA SKCIICPUMCHTAJIbHBIX
3a/laHui, MpeJiaraéMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usnka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPA.

®dusuka — Hayka o npupoje. SAsnenus npupoasl. Gusuyeckue SABICHUA: MEXAHUYECKUE,
TEIJIOBBIC, FIEKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3Mmepenue ¢usndeckux BeauunH. Dusnyeckue NPHOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoHas CUCTEMA €TUHUII.

Kak ¢u3uka um apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT NMpupoay. EcTecTBeHHOHay4HBIi
METOJ] TIO3HAHWS: HaOIIOJCHHE, IMOCTAHOBKA HAyYHOTO BOMPOCA, BBIABI)KCHHE THIIOTE3,
OKCIIEPUMEHT IO TMPOBEpKE THUIOTe3, O0OBscHeHWe HabmogaemMoro siBneHus. OmnucaHue
(U3UYECKUX SIBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHnueckue, TEIJIOBBIE, IEKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.

2. ®usunyeckue MPUOOPHI M MPOIEAYPa MPSIMBIX U3MEPEHHI aHAIOTOBBIM U ITU(DPOBBIM

npudopoM.

Jlabopamopuvie pabomel u onvimot.

Omnpenenenue 1MeHbl JeICHUS IIKATbl U3MEPUTEIHLHOTO MPUOOpAa.
N3MepeHne paccTosTHUM.

N3mepenne 00bEMa KUAKOCTH U TBEPIOTO TETA.

Onpenenenne pa3MepoB MAJIbIX TEJ.
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W3mepenune temmeparypsl OpU TMOMOIIM >KUJKOCTHOTO TEepMOMETpa M JaT4yHKa
TEMIIEpaTyphI.
6. IlpoBeneHue wucciieqoBaHUs MO TMPOBEPKE THUIOTE3bl: JAIBHOCTh MOJETA IIapUKa,
MyIIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJBIIIE BHICOTA MTyCKA.

Paznen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHNH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pasMepbl. ONbITHI, JOKa3bIBAIOLIUE
JUCKPETHOE CTPOEHHE BEILIECTBA.

JBwxenue yactuil BemniecTBa. CBsI3b CKOPOCTH ABUKEHHUS YACTULl C TEeMIEpaTypoi.
BpoynoBckoe nBmwkenue, nuddysus. BzammopeicTBue YacTHIl BEMIECTBA: NPUTSHKEHUE H
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BELIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEM M TBEPIBIX
(KpHCTaNIMYECKUX) Tel. B3amMOCBS3b MEXKIy CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U WX aTOMHOMOJICKYJSIpHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HalmoneHnne 6pOyHOBCKOTO JABHKEHHSL.

2. HaGmronenue nuddys3un.

3. HalGmionenue siBieHU, OOBICHIIOMIMXCS MPUTSHKEHUEM HIIM OTTAJIKMBAHUEM YacTHUIL

BEIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka quamMeTpa aToMa METOAO0M PSIOB (C UCIIOIb30BaHuEM GoTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIIOBOTO PACIINPEHUS Ta30B.

3. OmnbITl 1O 0OHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3auMoO/ieilicTBUE TeJl.



Mexannueckoe JaBrkeHue. PaBHOMepHOe M HepaBHOMEpHOE JBHKEHUE. CKOpOCTb.
Cpenusist CKOpOCTh TPY HEPABHOMEPHOM JIBHKEHUU. Pacy€r myTu U BpeMEHU JBUKEHUS.

SlBnenue wHepruu. 3aKOH HHEpUUU. B3aumoneicTBuUEe Tell Kak NPUYMHA HU3MEHEHUS
CKOpOCTH JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. I[lnotHocth BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BELIECTBA.

Cuwia kKak XapakTepucTuka B3aumoneuctBusi Tein. Cuiia ynpyroctd M 3akoH [yka.
N3mepenue cunbpl ¢ MOMONIbIO JAMHAMOMETpA. SIBiIeHUE TAroTeHUs M cuia TsokecTu. Cua
TSKECTH Ha Jpyrux Iuianerax. Bec tema. HeBecomocTs. CroxeHue Cuil, HalpaBiIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelcTBytomas cuii. Cusa TpeHusa. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmronenre MexaHU4ecKOro IBIKEHUS Tela.

N3MepeHne CKOpOCTH MPSMOJIUHEMHOTO JBUKECHUSI.

HaGmronenue siBJICHUS] HHEPITUH.

Hab6nronenne n3aMeHeHus: CKOPOCTH TIPH B3aMMOICHCTBHH TEJl.

CpaBHeHHE Macc MO B3aUMOJIEHCTBHUIO TEll.

CroxeHue cujl, HalpaBJICHHBIX IO OJHOW MPSIMOMA.

Jlabopamopnwvie padbomot u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B KUJIKOCTH, MOJIEIH
AJIEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBKEHHUS OpycKa WM IIapuKa M0 HAKIOHHOH
MJIOCKOCTH.
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Omnpenenenue MNI0THOCTHA TBEPAOTO TeENA.
4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKeHUs (AepopMaiiii) MpyKUHbI OT
MIPUIIOKEHHOM CHUJIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tena U
XapakTepa COIPUKACArOIINXCsl TOBEPXHOCTEH.

Paznen 4. /laBiienne TBEPABIX TeJl, s KMAKOCTE U ra3oB.

Hasnenune. CriocoObl yMEHBIIIEHUS U yBEIMYCHHS TaBieHus. J[aBneHne raza. 3aBUCHMOCTh
JaBlIeHUs ra3a oT 00béMa, Temreparypsl. [lepenada naBneHust TBEPABIMU TEIAMHU, KUAKOCTIMH
u ra3amu. 3akoH [lackans. IIHeBMaTHueckne MalmMHbBI. 3aBUCUMOCTH HABJICHUS XKUAKOCTU OT
rnyounbl.  ['mapoctatmdeckuid  mapagokc. CooOmiaronuecss  cocyabl. [ 'mapaBmuueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAaHUS BO3IYIIHON
obonmouku 3emnu. OnbiTt Toppuuermmu. M3mepeHue arMocepHOro NaBieHUSA. 3aBUCHUMOCTb
atMoc(epHOro JdaBiieHHs OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleiicTBUE KUIKOCTHU U ra3a Ha MOTrpyEHHOE B HUX TeJO. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnasanue.

Hemoncmpayuu.
3aBUCHMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenayda naBiaeHUs KUIKOCTHIO U Fa30M.
CooOmraromuecs COCyIbl.

I'mapaBauyeckuit mpecc.

[IposiBieHue neicTBrst aTMOC(HEPHOTO JaBICHUSI.
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3aBUCUMOCTh BBITAJKUBAIOMIEH CHUJIBI OT 00bEMA MOTPY)XEHHOW YacTH Telna |
IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOILEH CUJIBI BECY BHITECHEHHOU KUJKOCTH.

VYcnoBue 1uiaBaHMs Ted: IUIABaHWE WM IIOTPY’KCHHME Tl B 3aBUCHUMOCTH  OT
COOTHOIIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopusie pabomsl u onvimot.

1.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BoJe OT 00bEMa MOrpyXKEHHON B JKUIKOCTD
YacTH TeJna.

OnpeneneHre BBITAJKUBAIONIEH CHIbIL, JIEUCTBYIOIIEH Ha TeJNo, MOTPyKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKHABAIOLIEH CHJIbL, JEWCTBYIOLIEH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJIA.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHIIbI, ACHCTBYIOIIEH Ha
TEJIO B ’KMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YACTH Tella U OT IIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHME JIOJKM M OIpeElelIeHHE €€
IPy30I0ABEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHEprus.
Mexanudeckast pabota. MOIIHOCTS.
[IpocTtble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHUs

pblyara.

[IpuMeHeHre npaBuiIa paBHOBECHS pbhluara K OJOKY. «30JI0TO€ MPaBUIO» MEXaHUKH.

KII/I mpocThix MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.
Mexannueckass sHeprus. KunHeTmyeckas W mnoTeHUHalIbHas »Heprus. I[IpeBpaienue
OJIHOTO BHJIa MEXaHWYECKON YHEPIUH B IPYroi. 3aKOH COXPaHEHHS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. IlpuMepsl IPOCTHIX MEXAaHU3MOB.
Jlabopamopnwvie padbomot u onvimol.
1. Omnpenenenue pabOTHl CUJIIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUM Tela IO
TOPU30OHTAIBHOM MOBEPXHOCTH.
2. HccnenosaHue yca0BUH paBHOBECHUS pblyara.
3. WMsmepenune KIIJl HakIOHHOM MIIOCKOCTH.
4. H3yuyeHue 3aKOHA COXPAHECHUS MEXAaHUYECKOM SHEPIUH.
8 KUIACC

Pa3nen 6. TenioBblie IBJICHUS.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUHU CTPOCHUS BellecTBa. Macca

U pasMCpbl aTOMOB W MOJICKYJL. OHBITBI, MOATBCPIKAAOIIUC OCHOBHBIC ITOJIOXKCHUA
MOJIEKYJIIPHOKMHETHYECKOU TEOpHUH.

Mopenu TBEPIOTO, KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmueckue u
amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKECHUM

MOJIEKYJISIPHO-KUHETHUECKON Teopuu. (CMauumBaHME W KalWULIpHbIE sBJIEHUS. TermoBoe
pacuIMpeHme 1 cxxartue.

Temnepatypa. CBs3p TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBM)KEHUS YaCTHII.
Brytpennss osHeprus. CrnocoObl HW3MEHEHHUs BHYTPEHHEH OJHEpPruu: TeIuionepeaadya u
COBCPHICHUC paGOTBI. BI/II[BI TCILIONCpCAaYn: TCILJIOIIPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHUC.



KommuectBo Temnorel. YaenpHasd TEIIOEMKOCTH BeEIIECTBA. 1€IUIO0OMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OamaHca. [lnaBneHue W OTBEpAECBAHHME KPHUCTAJUTMUECKUX
BEIIECTB. YeibHasg TeroTa IutaBieHus. [lapooOpa3oBanue W KoHaeHcauus. McmapeHue.
Kunenune. YnenpHas Teriora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(EpHOTO JTaBJICHHUS.

BnaxunocTs Bo3ayxa.

DHeprusi TOIIMBA. Y IeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpuntuner pabotel TeruoBbix aurateneid KIIJ[ TemmoBoro psuratens. TermioBbie
JIBUTATENIM U 3aIUATA OKPYKAIOIIEH CPEIbI.

3aK0OH COXpaHEHUs U IPEBPAILCHHS SHEPTUU B TEIJIOBBIX MPOLIECCaX.

JHemoncmpayuu.

Ha6mronenne 6poOyHOBCKOTO JIBHKEHUS.
Hab6mronenue nuddysun.
HaGmronenue siBIeHUI cMadrBaHUS ¥ KaWILISIPHBIX SIBICHUH.
Hab6nronenue TenioBoro paciimpeHus Tel.
N3meneHnne naBieHus ra3a Ipyu M3MEHEHUH 00bEMa U HarpeBaHUU WIIH OXJIAXKICHUH.
[IpaBuia uamMepeHus TeMnepaTyphbl.
Bunae! Tennonepenaun.
OxtaxieHre Mpu COBEPIIEHUN PaOOTHI.
HarpeBanue nipu coBepiiieHUN padOThl BHEIIHUMU CHIIAMHU.
10. CpaBHEHUE TETIOEMKOCTEN pa3TMYHBIX BEIIECTB.
11. HaOnroneHue Kumeuus.
12. HaGmroieHne mocTosTHCTBA TEMIIEpaTyphl MPHU TJIABJICHUH.
13. Mojenu TemIOBLIX ABUTaTeICei.
Jlabopamopuwie pabomsl u onvimol.
OnBITHI MO OOHAPYKEHUIO TEUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSHKEHUSI.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOW COJIM WJIK caxapa.
OnBbITHI 1O HAOIIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TE.
Ornpenenenne naBieHUs BO3Ayxa B OAJIJIOHE MITIPHUIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBICHUS BO3lyXa OT €ro o0béMa u
HarpeBaHus WM OXJIaKICHUS.
6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPHUUECKOU TPYyOKe OT TeMIlepaTyphl.

7. HaOmroneHue M3MeHEHUsT BHYTPEHHEW DHEPTUU Tejla B Pe3yJIbTaTe TeIulonepeaadyn u

paboThl BHEIITHUX CHII.

8. HccnenoBanue sBICHHS TEIJIOOOMEHA MTPH CMEITUBAHUY XOJIOJAHON U TOPSYCH BOJIBI.

9. OmnpeneneHrue KOIUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TIpH TEIJIOOOMEHE C

HarpeThiM METATTMYECKUM LIJTHHAPOM.

10. Onpenenenue yaenbHON TEIITIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca UCIIapeHHus.

12. OnpeneneHrne OTHOCUTENIBHOM BIaKHOCTH BO3IyXa.

13. Onpenenenue yaenbHON TEIUIOTHI IJIABJICHUS JIbA.

Pa3nes 7. DiiekTpu4ecKue M MATHUTHBIC SIBJICHHS.

OnekTpuzanusa Teh. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3aumoneincTBue 3apsiKEHHBIX
ten. 3akoH KyioHa (3aBUCHMOCTBh CHIIBI B3aMMOJICHCTBHS 3apsSOHKEHHBIX TET OT BEIIMYHHBI
3apsAIOB U PACCTOSIHHS MEXTY TEIaMM ).

©NOOROD =
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DnekTpuueckoe noje. Hanpssk€HHOCT anekTpuyeckoro nosist. [IpuHun cynepno3uinuu
ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu snexkTpuyeckux 3apsioB. DJIEMEHTapHBIM 3iieKTpudeckuil 3apsia. CTpoeHue
aTtoma. [I[poBOAHUKH U TUANEKTPUKH. 3aKOH COXPaHEHUS AIEKTPUUECKOro 3apsa.

DJIEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUSA DJJICKTPUUYECKOTO TOKa. MCTOYHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS JIIEKTPUYECKOTO TOKAa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckas 1nenb. Cuna Toka. OJeKTpuyeckoe HamnpsbkeHne. ConpoTUBICHUE
MPOBOJHMKA. YJIETbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma I  yyacTKa IIEMH.
[TocnenoBarenbHOE U MapaICIbHOE COEAMHEHUE TPOBOTHUKOB.

Pabota 1 MOIIHOCTH ANIEKTpUIECKOro ToKa. 3akoH [koyns—JIeHna. DnekTpuieckue e
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocTostHHBIE MarHuThl. B3anmMoneicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTtHoe moue.
MarnuTtHoe noJie 3eMJIM U €ro 3HaUeHHEe AJis1 ®KU3HHU Ha 3emie. OnbIiT Dpcerena. MaruutHoe mnose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOIO TOKa. Mcmonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter  @apagness. SIBneHue  aneKTpoMarHuTHOM  uHAykuumu. IlpaBuno  Jlenuna.
Onekrporerepatop. CrnocoObl TOMyYEHHUS AIEKTPUUYECKOW DSHEPruu. OJNEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3aus Tell.

JIBa poJia aIeKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
Y CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIIA.

DIEeKTpOCTaTUUECKAsT MHYKLIHUSL.

3aKOH COXpaHEHUs AIEKTPUUECKUX 3aPsA0B.

[IpoBOIHUKY U TUDTIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHrKH MOCTOSIHHOTO TOKA.

JlericTBUA SIIEKTPUYECKOTO TOKA.

10. DNEKTPUUECKUNA TOK B )KUJIKOCTH.

11.1"a30BbIl pa3psia.

12. I3mepenue CUilbl TOKa aMIEPMETPOM.

13. U3mepenue 3eKTpHUIeCKOro HampsiKEHUsI BOJIbTMETPOM.
14.Peocrar 1 Mara3uH COIIPOTUBIICHUM.

15. B3auMoelicTBUE ITIOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH Pa3I€JICHUs II0JIFOCOB MarHUTa.
17. MopaenupoBaHHe MarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.

18. OmnbIT Dpcrena.

19. MaruuTHoOE MoJje ToKa. DINEKTPOMAarHur.

20. JleiicTBME MarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM.

21. DNeKTpoABUTATENb MMOCTOSHHOTO TOKA.

22. UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

23. OnbiTel Dapajes.

24.3aBUCUMOCTH HAIPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHSI.
25. DnekTporeHepaTop MOCTOSIHHOTO TOKa.
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Jlabopamopnwvie padbomot u onvimol.

OnbIThI 1O HAOIIOEHUIO JIEKTPU3ALIMHU TNl UHAYKIHUEH U IPU CONPUKOCHOBEHHUU.
HccnenoBanue neHCTBUS DJIEKTPUIESCKOTO OIS HA IPOBOJIHUKH U TUIIEKTPUKH.
CoOopka u mpoBepKa padOThI ANEKTPUICCKOM IETH MOCTOSHHOTO TOKA.

W3mepenue u peryinpoBaHUE CUITBI TOKA.

W3mepenue u peryupoBaHue HalpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIIYIIETO Yepe3 PE3UCTOpP, OT COMPOTUBIICHUS
pe3ucTopa U HAMPSHKEHUS Ha PE3UCTOPE.

o0howbd-=

7. OnbITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  3JEKTPUYECKOIO  COIPOTHUBIICHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IIJIOIIAAU IIOIEPEYHOT0 CEYCHUS U MaTepHala.

8. IIpoBepka mpaBuia CIIOKEHUS HANPSIKEHUHW IPU IOCIEI0BATEILHOM COEIUHEHUHN
JIBYX PE3UCTOPOB.

9. IIpoBepka nmpaBuiia sl CUIIBI TOKA IIPU NapaJIEIbBHOM COEAMHEHUU PE3UCTOPOB.

10. Onpenenenue paboThl HMEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 Pe3UCTop.

11. OnpeneneHne MOIHOCTH JIEKTPUUECKOT0 TOKA, BBIIEISEMOM Ha pE3UCTOPE.

12. UccnenoBanue 3aBUCHUMOCTU CHJIBI TOKA, MAYILETO Yepe3 JIAMIIOYKY, OT HaIpsIKEHUs
Ha HEW.

13. Onpenenenue KII/ narpeBarens.

14. UccnenoBanue MarHUTHOTO B3aMMOJIEUCTBUS ITOCTOSHHBIX MAarHUTOB.

15. 3yyeHne MarHUTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB MpH HUX OOBEAMHEHUU U
pa3ieNeHuH.

16. UccnenoBanue AEMCTBUA 3JEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOAECUCTBUSI KaTYIIKN C TOKOM U
MarHuTa oT CHJIbl TOKAa U HaIIPaBJICHUS TOKA B KaTyLIKE.

18. 3ydeHue nelicTBUSI MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 u3ydeHue paboThl 3JEKTPOIBUTATEIIS.

20. U3mepenne KIIJ[ anekTpoaBuraTeIbHONM YCTAaHOBKH.

21.0OnbITEl 110 UCCIIEJOBAHUIO SIBJICHMS 3JIEKTPOMArHUTHONW HHAYKIMM: HMCCIEAO0BaHUE
VU3MECHEHUN 3HAYEHUs U HAIllPaBJICHUs NHIYKIMOHHOTO TOKA.

9 KVIACC

Pa3nen 8. Mexanuyeckue siBJIeHUS.

Mexanuueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTh
MEXaHMYECKOro JBWKECHHMS. PaBHOMEpHOE MpsMOJMHENWHOE JABWXKEeHHE. HepaBHOMepHOE
NpsIMOJIMHEHOE JBM>KeHHE. CpelHsss M MIHOBEHHAas CKOPOCTh Tejda IPU HEPABHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE TIpsIMOJIHHEHHOE nBuxkeHne. CBoOoaHOE mageHne. OnbIThI
[Nanunes.

PaBHOMepHOE aBMXEHHE MO OKpYKHOCTH. [lepnon u uwactora oOpamenus. Jlunelnas u
yriioBas CKopocTH. LleHTpoCcTpeMUTENIbHOE YCKOPEHHE.

IIepsbiit 3akoH Herorona. Bropoii 3akoH Herorona. Tperuii 3axkon Herorona. IIpuHnun
CYNEPIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuila TPEHHS CKOJIbKEHHUS, CUJIa TPECHHS
MOKOSs1, APYTUE BUIbI TPEHUSI.



Cuna TSKECTM W 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpEHHE CBOOOJHOTO MaICHHUS.
JBuxenune 1aHer Bokpyr Connua. IlepBas kocmuueckas ckopocTb. HeBecomocts u
HEPETPY3KHU.

PaBHOBecue MaTepuanbHOU TOUkH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHue TBEPIOTO Temna
C 3aKpEIIEHHOM OChIO BpaileHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec tena. M3menenue ummynbca. Miynbe cuibl. 3aKOH COXpaHEHUsS HMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuveckass paboTa U MOIIHOCTh. PaboTa cuil TsDKECTH, YNpyroctd, TpeHus. CBs3b

SHEPTUu

n pa6OTBI. HOTCHHI/IaJ'IBHaﬂ OHEprusa TEj1a, MOAHATOIO Had IOBEPXHOCTHIKO 3CMIIH.

[loTenumanpHas sHeprus cxaTod npy>kuHbl. Knnetnueckas sHeprus. Teopema 0 KHHETHYECKON
SHEPruM. 3aKOH COXPAaHEHUSI MEXaHUYECKON IHEPT M.
Hemoncmpayuu.

9.

10.
11.
12.
13.
14.
15.
16.

Habmionenne MexaHMYeCKOro ABMKEHUS Tela OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHHME TyTEH W TPACKTOPHUM ABUIKEHHS OJHOTO M TOTO K€ TeJla OTHOCHUTEIIBHO
Pa3HBIX TEJ OTCUETA.

N3mepeHnne CKOpOCTH U YCKOPEHHUSI IPSAMOIUHEHHOTO ABUKECHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O ABH)KEHUS.

Habmioienue nBu>xeHus Tena no OKPYKHOCTH.

Habmionenne MexaHMUeCKUX SIBIICHHUM, TPOUCXOIAIINX B cucTeMe oTcuéTa «Tenexkay
npu € paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCUTENIBHO KaOMHeTa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHS TeJla OT MaccChl TeJla ¥ IEHCTBYIOLIEN Ha HETO CHIIBI.
Hab6nronenue paBeHCTBA CHJT TIPH B3aWMOJICHCTBUN TEJI.

N3meneHue Beca Tena IpU yCKOPEHHOM JIBUKEHHH.

[lepenaua nmmyJsibca Ipu B3aUMOJEHCTBUU TEI.

[IpeoOpazoBanust SHEPTUU NPU B3aUMOACHCTBUH TEIL.

CoxpaHeHue UMITyJIbCa MPU HEYNPYTOM B3aUMOJECHCTBUN.

CoxpaHeHue UMITyJIbca MPH a0COIIOTHO YIPYTrOM B3aUMOJICHCTBUH.

Habmioienue peakTHBHOTO ABHXKEHUS.

CoxpaHeHue MEXaHUYEeCKON SHEPTUH MPH CBOOOIHOM MaICHUH.

CoxpaHeHre MEXaHUYECKOM SHEPTUU NIPH IBH)KEHHUH TeJla IO JEHCTBUEM NPy KUHBI.

Jlabopamopuwvie padbomot u onvimol.

1.

KonctpyupoBanue TpakTta sl pa3roHa U JajdbHEHIIErO0 PaBHOMEPHOTO JBUKEHUS
HIapUKa WM TEJIEKKHU.

Onpenenenue cpenHell CKOPOCTH CKOJBXEHHsI Opycka WU JBFDKEHHUS IIapUKa 10
HaKJIOHHOM IJIOCKOCTH.

OnpeneneHne yCKOpPEHUsl Tela IMPU PaBHOYCKOPEHHOM JABMKEHUM IO HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBUXEHHUU 0€3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIU TPH PAaBHOYCKOPEHHOM JBMXKCHHHM 0€3 HadallbHON
CKOPOCTH IIyTH OTHOCSTCS KaK psAJI HEUYETHBIX YHUCENI, TO COOTBETCTBYIOILIUE
MIPOMEKYTKH BPEMEHHU OJJUHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHUS OT CHJIBI HOPMAaJbHOI'O
JIABJICHUSI.

Omnpenenenne kodpdUIeHTa TPEHUS CKOIBKCHHSL.

Onpenenenne )KECTKOCTH MPYKUHBI.



9.

Omnpenenenne paboOTHl CWIIBI TPEHUS TPH PABHOMEPHOM JBIDKEHHUHM Tella 10
TOPU30HTAIBHOM MOBEPXHOCTH.

10. Onpenienenne paboOThl CHIIBI YOPYrOCTH TpU TOABEME Tpy3a C HCIOJIb30BaHUEM

HCIIOABHKHOI'O U ITIOABUXKHOI'O OJIOKOB.

11. 3ydeHue 3aKk0HA COXpAaHEHUS SHEPTUH.

Pa3znen 9. Mexanuveckne KoJje0aHUs U BOJHBI.

KonebarenpHoe aBmkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUMN: MEPHOM, 4YacToTa,
aMIUIUTy1a. MaTeMaTu4eckuii u TPYKUHHBIA MasTHUKU. [IpeBpamieHue »sHepruum npu
K0J1e0aTeIbHOM JIBH)KEHUU.

3aryxatomue kojeOaHus. BeinyxxaeHnsle konebanus. Pezonanc. MexaHnueckue BOJHBI.
CaoiicTBa MexaHnnueckux BOJiH. [IpogonpHble U onepeyHble BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJle, CEUCMUYECKUE BOJIHBI.

3ByK. ' poMKkOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3ByKa. H(Dpa3ByK U yabTpa3ByK.

Hemoncmpayuu.
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Hab6nronenue konebanuii Te Mo 1eHCTBUEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

Hab6nronenne BeIHYKIEHHBIX KOJIEOAHWUN 1 pe30HaHca.

PacrnipocTpanenne mpoJOIbHBIX U MONEPEYHBIX BOJIH (HA MOJICIH).

Hab6nronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYeCKHIl pe30HaHC.

ﬂaﬁopamopnue padomul u onvimol.

1.
2.
3.

7.

OHpGI[CJIeHI/IC YaCTOThI U Nepruoaa KOH€6aHI/II>'I MaTEMaTHYCCKOIro MasiTHHUKaA.
OmnpezneneHne 4acTOTHI U TIEpUOJIa KOJIeOaH A TPY)KUHHOTO MasiTHHKA.

HccnenoBanue 3aBUCHMOCTH INEpHOAA KoJeOaHMH MOABELICHHOTO K HUTH Tpy3a OT
JJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TIeproJia KOJIeOaHWH TMPYKUHHOTO MasTHHKA OT MacChl
rpys3a.

[TpoBepka HE3aBUCHMMOCTH IEpHO/a KOJICOAHWH Tpy3a, TMOABEIICHHOTO K HHUTH, OT
Macchl rpy3a.

OnbITE, JEMOHCTPHPYIOIIME 3aBUCUMOCTh TMEpuojia KoJeOaHWW MPYKHUHHOTO
MasATHHUKA OT MACChI I'py3a U JKECTKOCTU MPY>KUHBI.

N3mepenue yckopeHusi CBOOOTHOTO MaICHUSI.

Pa3nes 10. D1eKTpOMarHuTHOE 1M0JIe M JIEKTPOMATHUTHbIE BOJTHBI.
9H€KTpOMaI‘HI/ITHOG I10JIC. 9H€KTpOMaI‘HI/ITHBI€ BOJIHBI. CBOﬁCTBa BHGKTpOMaFHI/ITHBIX
BoJH. [IIkana 3meKTpoMarHuTHBIX BOJIH. Vcronb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJ11 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BonHOBEIE CBOIICTBA CBETA.

Jlabopamopnwvie padbomovt u onvimol.

1.

N3yuenue cBOICTB JIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO TeedoHa.

Pa3znea 11. CBeToBbI€ IBJICHHUS.
JlyyeBas moxenb cBera. Mcrounuku cpeta. [IpsMoivHEiHOE pacnpoCTpaHEHHUE CBETA.
3atmenus Cosnia u JIynsl. Otpaxenne cBera. [ockoe 3epkano. 3aKOH OTpa)KEHHs CBETA.



[Ipenomnenue cBeta. 3aKoH npeaomiieHUs cBeTa. [lonHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHKe MOJIHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox nyued B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKpPOCKONA M
Teneckona. ['na3 kak ontudeckas cucreMa. biim3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6emoro cBera B criekTp. OnbiThl HetoToHa. Clio)kKeHHE CIIEKTPAIBHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

9.
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[IpssMonMHENHOE pacIpOCTPAaHEHUE CBETA.

OtpaxkeHue cBeTa.

[onyuyenne n300pa>keHMii B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTuyeckuii CBETOBO.

Xom tydeit B coOuparomiei JruH3e.

Xox JIydeil B paccenBarolle JIMH3E.

[Tomyuenne n300pa’keHUI ¢ TOMOIIBIO JTMH3.

[Tpunuun neiictBus otoanmnapara, MUKPOCKOIIA M TEJIECKOTIIA.

10. Mopens riasa.

11. PaznosxeHue 6emoro cBera B CIEKTP.

12. [Tomyuenue 6em10ro cBeTa MpH CI0KEHUHU CBETA Pa3HbIX I[BETOB.
Jlabopamopnwvie padbomovt u onvimel.

1.
2.
3.

No oA

HccnenoBanue 3aBUCMMOCTH yTJla OTPa)KEHHsI CBETOBOT'O JIyda OT yIjia MaJieHusl.
N3yuenne xapakTepUCTUK U300paKeHUS IPEAMETa B TUIOCKOM 3epKaie.

HccnenoBanue 3aBUCUMOCTH yTJia MPEJIOMIICHUS CBETOBOIO JIyda OT YyIJia IajJeHUs Ha
IPaHULIE «BO3AYX—CTEKIIO».

[Tony4enne n300paxeHuii ¢ MOMOIBIO COOUPAFOIIEH JIMH3BI.

Omnpenenenne POKyCHOTO PACCTOSHUS U ONTHYECKOMN CHIIBI COOMPAIOIIEH JTMH3HI.
OMBITHI O PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnpITl MO BOCHPUATHIO 1IBETa MPEIMETOB NPU UX HAOIIOACHUU Yepe3 ILIBETOBBIC
(UITBTPHIL.

Pa3znea 12. KBanToBbI¢ IBJICHUA.

OmnsiThl Pesepdopna n mimanerapuas moaens aroma. Moaens atroma bopa. Mcnyckanue n
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThle CIIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHHWe aTOMHOTO sipa.
Hyxknonnas wmopnens aromHoro sapa. M3oromsl. PangnoaxtuBHble mpeBpaienus. Ilepuop
noJyiypacmnaja aTOMHBIX sJiep.

SnepHble peakuyu. 3aKOHBI COXpPAHEHHUsS 3apsS0BOIO0 U MacCCOBOTO YHCEN. DHEPTUS CBA3U
aToMHbIX saep. CBs3p macchl U SHepruu. Peakuum cuHte3a u nenenus sjaep. VcTtouHuku
sHeprun CosHIA U 3BE3.

Snepnas sHepreTuka. JIeHCTBUS paJuOAKTUBHBIX U3yUYECHUN HA KUBBIE OPraHU3MBI.
Hemoncmpayuu.
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CrHexTpbl U3JIy4EeHHUS U TOTJIOIICHHUS.

CrexTpsl pa3IM4YHbIX T'a30B.

CnexTp Bogopo/a.

Hab6mronenue tpexoB B kamepe BunbcoHna.

Pabora cuérunka HOHU3UPYIOMNX U3TyUYCHHH.

Perucrpanus nzmydeHus: NpUpOAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaGumroieHue CIUIOIHBIX U JIMHEHYaThIX CIEKTPOB M3ITy4EHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIMM YaCTHUIBI 110 TOPMO3HOMY IyTH (TIO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (oOHA.

IToBTOpHTEIBLHO-00001IIAOIINI MOIYTb.

[ToBrOpuTenbHO-0000IIAIONIT  MOAYJAb NpeAHAa3HAYeH JUIsl CHCTEMaTU3allud U
0000111eHUs TPEMETHOTO COJIEPKaHMsI U OMbITA AEATEIBHOCTH, TPUOOPETEHHOTO NIPU U3YyUYEHUH
BCEro Kypca (PU3MKH, a TaKKe JIJs MOATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY IO
¢du3uke 1151 00yHaroUXCsl, BHIOPABIINX ITOT YUEOHBINH PEaMET.

[Ipy wu3ydeHMM [aHHOTO MOJIYJId pEANM3yIOTCSI U CUCTEMAaTU3UPYIOTCS  BHJIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 0OecneumBaeTcs JOCTIDKEHHE MPEAMETHBIX H
METaINPeIMETHBIX IUIAHUPYEMBIX PE3yJbTaTOB 00ydeHUs, (popMupyercs ecTeCTBEHHOHAy4Has
IPaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJOB HCCIEAOBaHMs SIBICHUH NPHUPOJBl U TEXHHUKH,
OBJIQ/ICHUE YMEHHUSAMHU OOBSICHATh (U3UYECKUE SBICHUS, MPUMEHSS IOJIy4YEeHHBbIC 3HAHMS,
pelarh 3a1a4k, B TOM YUCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TprHIMNHMAIBHO AEATEIbHOCTHBIM XapakTep JAHHOTO pa3jiesia peau3yercs 3a cuéT Toro,
YTO 00YYarONIUECs BBIMOIHSIIOT 3aJaHHs, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN Paclio3HaBaTh U HAyYHO OOBSCHATH (PU3HMUECKUE SIBICHUS
B OKpPY’Karoled MPUPOAE U NOBCEIHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHBIE METOJABI UCCIEN0BaHMs (U3NYECKUX SBICHUH, B TOM 4HUCIE Ui
IPOBEPKH I'MIIOTE3 U NOIYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4HbIE OCHOBBI HamOoOJee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJOIHH,
HanpuMep, MPaKTUYECKOIO HCIOJIb30BaHUS Pa3IMYHBIX HCTOYHMKOB SHEPIMM Ha OCHOBE
3aKOHa MPEBPAILEHUS U COXPAHEHMsI BCEX N3BECTHBIX BUJIOB YHEPIUH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

N3yuenne ¢u3nKM Ha YypOBHE OCHOBHOrO oO0Iero oOpa3oBaHMsl HaIpaBiIeHO Ha

AOCTHIKCHUEC TMYHOCTHBIX, MCTAIIPEAMETHBIX U ITPECAMETHBIX 06paSOBaTCJ'II)HI)IX PE3YIbTATOB.

B pesynbrate u3ydeHus (U3MKM Ha YPOBHE OCHOBHOTO OOINEro o0pa3oBaHUs Y

oOyudatomerocst OyayT chopMHUPOBAHBI CIICAYIOIINE THYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpuOTHYECKOr0 BOCIMTAHUSA:

- MPOSIBJIICHHUE MHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSHHUIO POCCHUUCKON (PU3NUYECKOM
HAYKWU;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpakIaHCKOr0 ¥ JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHUIO B O6C}’)KI[CHI/II/I OGH.ICCTBGHHO 3HAYUMbIX U 3THYCCKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM MIPUMEHEHUEM JTOCTHKEHUN (DU3UKH;

- OCO3HAaHHUC BAXXHOCTU MOPAJIbHO-3TUYCCKUX MMPHUHIIHUIIOB B ACATCIILHOCTHU y‘-IéHOI‘O;

3) 3cTeTHYECKOr0 BOCTIUTAHMSI:

- BOCHPHSTHE ICTETHUECKUX KauecTB (PU3MUECKON HayKH: €€ TapMOHHMYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1IEHHOCTH HAYYHOT'0 MO3HAHHUA:

- OCO3HaHUE IEHHOCTU (HU3MUECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa IMO3HaHUS MHpa,
OCHOBBI Pa3BUTHUS TEXHOJOTHH, BaKHEUIIEH COCTABIAIONIEN KYJIbTYPHI;

- pa3BUTHE HAYYHOU JII0003HATETLHOCTH, HHTEPECa K UCCIEA0BATENbCKOM IeATENbHOCTH;

5) popmupoBaHus KYJbTYPHI 310POBbSI 1 IMOIMOHAJIBLHOI0 0J1ATONOYYHS:

- OCO3HaHUE LEHHOCTH Oe30macHOro oOpas3a KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOr0 TMOBEACHHWS HAa TPAHCIOPTE, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM 000PYI0BAaHUEM B IOMAIIHUX YCIOBUSIX;

- ¢(OpMHUPOBAHHOCTh HaBbIKa pe(IeKCHU, MPU3HAHNE CBOETO TpaBa Ha OIMHUOKY M TaKOTO
e MpaBa y Jpyroro 4eioBeKa;

6) TPyn10BOr0 BOCIMTAHMS:

- aKTUBHOE Y4yacTHe€ B PEUICHUM MPaKTHUYECKUX 3ajad (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHM3aliy, Tropojaa, Kpas) TEXHOJOTMYECKOW U  COIMAIbHOM HAaNpaBiIeHHOCTH,
TPeOYIOIIMX B TOM YHCIIC U (PU3NUECKUX 3HAHUM;

- HHTEpEeC K MPAKTUYECKOMY U3YUCHUIO Mpodeccuii, CBA3aHHBIX C (PU3UKOI;

7) 3K0JI0rM4eCcKOro BOCIIMTAHMS:

- OpUEeHTalMs Ha MpuMeHeHHe (GU3MYECKUX 3HAHMU M7 pelleHus 3afad B 00JacTu
OKpYy Karollel cpenbl, MIAHUPOBAHUS MOCTYNKOB U OIEHKHM UX BO3MOKHBIX MOCIEACTBHIA
JUISL OKPYKAIOIIEeH Cpeibl;

- OCO3HaHHE MI0OATEHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIEM U IMyTeH UX PEIICHNUS;

8) ajanTanuu K U3MEHSIOMUMCH YCIOBUSAM COIMAILHON M MPUPOIHOM Cpeabl:

- TOTPeOHOCTH BO B3aUMOJCHCTBUM TMPH BBHIMOJIHEHUH WCCIEAOBAHUNA M TPOEKTOB
(bu3nuecKoil HanpaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM IPYTHX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AEATEeIbHOCTb;

- OTpeOHOCTh, B (DOPMUPOBAHMM HOBBIX 3HAHHWK, B TOM YHCIE (OPMYIHpPOBATH HJCH,
MOHSITHSL, TUTIOTE3bI O (PU3MUYECKUX O0BEKTaX U SBICHUSIX;

- 0CO3HaHHE Ne(UITMTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,



® - [UTAaHWPOBAHME CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PU3NUYECKUX 3HAHMUIA;

® - CTPEMIICHHUC aHAJIM3UPOBATH U BBIABIIATH B3AaMMOCBA3H IIPUPOIEL, O6H_ICCTB3 N 3KOHOMHKU,
B TOM YHCJIE€ C HCIIOJIb30BAHUEM Q)HBI/IHCCKI/IX 3HaHI/II\/'I;

® - OIICHKa CBOMX JEMCTBHIM C y4E€TOM BIMSHHUS Ha OKPYXKAIOIIYI0 CPely, BO3MOMXHBIX
rJ100aTBHBIX OCTIEACTBUM.

METAINPEIMETHBIE PE3YJIbTATBI

B pesymnbraTte OCBOCHHS TpOrpaMMbl TO (HU3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydaromierocss OyayT cGOpMHpPOBAaHBI MeTamnmpeaMeTHbIe Pe3yJabTaThbl,
BKJIIOYAOMIUC ITO3HABATCIILHBIC YHUBCPCAJIIbHBIC y‘IeGHBIC HeﬁCTBHH, KOMMYHHKAaTHUBHBIC
YHHMBEpCaJIbHbIE YUeOHBIE ICHCTBHS, PETYIISITUBHBIC YHUBEPCATIbHbBIC YUeOHBIE ICHCTBUA.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornuyeckue geiicTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIICCTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHHUA);
yCTaHABJIMBATh CYIIECCTBEHHBIM MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHMS JJIs1 0000IIeH s
U CPaBHCHUS;

BBISBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTpUBaeMbIX (DakTax, JAaHHBIX U
HAOIIOICHUSAX, OTHOCAIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBSI3U MPU W3YYCHHH (PU3NYCCKUX SIBICHUU H
MPOIIECCOB, JIeJaTh BBIBOJALI C WCIOIb30BAaHUEM JCHYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIOYCHHA, BBIIBUTATh TUIIOTE3BI O B3AaUMOCBSI3AX (PU3NUYECKUX BEITUUHH,
CaMOCTOSITEIbHO  BBIOMpAaTh CHOCOO pemieHus ydeOHOW (U3MYEeCKOW  3amadyu
(cpaBHEHUE HECKOJIBKUX BapHAHTOB pEIICHUS, BBIOOP HamOoliee MOAXOISAIIETO C
y4ETOM CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPHUERB).

Ba3zoBrbIe ncciaenoBareLCKHE AeHCTBHSA:

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEAOBATENILCKUN MHCTPYMEHT IO3HAHUS;

IPOBOANUTH TI0 CAMOCTOATENFHO COCTABJICHHOMY IUIAHY ONBIT, HECJIOXHBIA
(bU3UYECKUI HKCTIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (PU3NUECKOTO SBJICHHS;
OLICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpMAINIO, MOJYYCHHYIO B XOJ€
MCCIIEJIOBAHMS WITM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYIMpOBaTh OOOOIIEHUS M BBIBOABI IO  pe3yibTaTam
HPOBEAEHHOTO HAOIOACHUS, OIIBITa, UCCICOBAHMS;

IPOTHO3UPOBATh BO3MOXHOE JTaJIbHEHIIee pa3BUTHE (PU3UYECKHUX MPOLIECCOB, a TAKXKe
BBIJIBUTATH MPEATIONI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Paborta ¢ nnopmanmeii:

NPUMEHATh Pa3MYHBIE METOMbI, HHCTPYMEHTHI M 3alpoChl MPH TIOUCKE M OTOOpE
UH(OPMALIUY WK TaHHBIX C YYETOM MpEIOKeHHON yueOHoM (pr3nyeckoi 3a1aun;
aHATM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMAIIHIO PA3ITUIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITEIbHO BBIOMPATh ONTUMAJIbHYIO (HOpMY TpeACTaBICHHUS HHGOPMAIUU |
WITIOCTPUPOBATh pElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, IuarpaMMaMHu, WHOU
rpaduKol U UX KOMOMHAITUSIMH.



KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

B Xojae OOCyXaeHusi y4yeOHOro MmaTepuana, pe3yJbTaToB JIabOpaTOpHBIX paboT u
IPOEKTOB 33aBaTh BOIIPOCHI 10 CYLIECTBY 00CYXKJaeMOil TEMBI U BBICKa3bIBaTh UICH,
HalleJICHHbIC Ha pellIeHHUe 3a/1a4u U MoAAepKaHue 0JaroxenaTeIbHOCTH OOIEHMS;
CONOCTABIATh CBOM CYXACHHUS C CYXICHUSMH JPYI'MX YYacTHHKOB JIHAJIOTa,
O00OHapy’KUBaTh pa3IMYMe U CXOJCTBO MO3HIINH;

BBIPAXKATh CBOIO TOUKY 3PCHHUS B YCTHBIX U MINCbMEHHBIX TEKCTaX;

nyONWYHO  TPEACTaBIATh  PE3yJbTaThl  BBINOJHEHHOTO  (U3MYECKOTO  OIbITa
(9KCIIepUMeHTa, UCCIIeIOBaHUS, TIPOCKTA);

IOHMMAaTh M MCIHOJb30BaTh MPEUMYIIECTBA KOMAaHJHON M WHAWBUAYAIBHON pabOTHI
IPY PEUICHUH KOHKPETHOH (PU3HUECKOi MpoOIeMBbl;

NPUHUMATh LEIH COBMECTHOM JEATENHOCTH, OPraHW30BBIBaThH ACHCTBHSA TO €€
JOCTIDKEHUIO: PacIpelesIATh POJIH, 00CYKIaTh MPOLECCH U Pe3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOIBKUX JTFOJICH;

BBINIOJHATH CBOIO 4YacTh PabOTHI, JOCTHUTas KadeCTBEHHOTO pe3yjbTaTa IO CBOEMY
HAaIpaBJICHUIO ¥ KOOPIUHUPYS CBOM ACHCTBHS C APYTHMHU WICHAMH KOMAaH/IBI;
OLICHMBATh KAueCTBO CBOETO BKJIaAa B OOMMUHA NTPOAYKT TO KPUTEPHSIM,
CaMOCTOATENHFHO CHOPMYITMPOBAHHBIM yJaCTHUKAMHU B3aHMOJICHCTBUSL.

PeryasiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanms:

BBISBJIATH IPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CHTYAIUSIX, TPEOYIOMMX /ISl PEIICHUS
(bU3UYEeCKUX 3HAHUK;

OPHEHTHPOBAThCA B PA3NWYHBIX MOAXOJAaX HPUHATHSA PEUICHUH (MHAWBUAyaJIbHOE,
NPUHSITHE PELICHUS B IPYIINE, NPUHIATHE PELICHUI IPyIoN);

CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM pEHICHUS (PU3MUECKOW 3ajauyd WM IUIaHa
UCCIEIOBAaHUA C Y4YETOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH TpeiaracMble BApUAHTHI pEILICHU;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CﬂMOKOHTpOJIb, MOIMOHAIbHbII HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYyallMH U MpeJUlararh IjiaH €€ U3MECHECHMS;

OOBSICHATh TPUYUHBI JIOCTHXKEHUSA (HEIOCTM)KEHUS) Ppe3yJIbTaTOB JeSATEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBIMOJHEHUS (PU3MUECKOTO
UCCIICIOBAaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHHMBIIUXCS
CHUTYAIHii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEJIA U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO APYTOro YeloBeKa B XOJ€ CIopa WK AUCKYCCUU Ha HAYyYHYIO
TE€MY, [IOHUMaTb MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

npu3HaBaTh CBOE MMpaBO Ha OMMOKY MpU pemeHud (GU3NYeCKuX 3aJady WId B
YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPAaBO APYIoro.



INPEIMETHBIE PE3YJIBTATbBI

K xoniy oOyuenus B 7 KJjacce mpeiMeTHBIE pe3yJbTaTbl HA 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHUM:

UCIIONIb30BAaTh MOHATHS: (U3MYECKUEe U XUMHUYECKHE SBJICHMS, HaOII0ACHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CAUHUIBI (PU3NYECKUX BEIUYHMH, aTOM, MOJIEKYJa,
arperaTHbIE COCTOSIHHS BelecTBa (TBEpPIOE, KHIAKOE, Ta3000pa3HOE), MEXaHHUECKOE
JBIDKEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE,  IMPSMOJIUHEHHOE),  TpaeKTopus,
paBHOZeWcTBYyIOIIAs cuia, negopmanus (yrnpyras, IJIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOITUECS COCY/IBI;

pasnuyath sBieHus (aud@ysus, TernnoBoe IBUKEHUE YaCTUIl BEIIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBM)KEHUE, WHEPLHS, B3aUMOJICHCTBUE TENl, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpalleHUs, Iepeladya NaBJICHUs TBEPIbIMHU
TEJIaMU, KUAKOCTSIMH U razaMu, aTMOC(hEpHOE JaBJIeHUE, ITIaBaHUE Tell, IPEBPALICHHUS
MEXAHUYECKOM SHEPIUn) MO ONMMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MUECKUX SBJICHUH B OKPY’KaloIlleM MHpE, B
TOM uucie (pU3nMYecKue SIBICHUS B TMPUPOIE: MPUMEPHI ABIKEHUS C Pa3IMYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXUBOW IPUPOAE, NEHUCTBHUE CUJIBI TPEHUS B IPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro MaBICHHS Ha XHUBOW OpPraHU3M, IUIaBaHHE pPbIO,
ppluaru B TeJe YeJOoBeKa, MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (U3HUECKUX SIBICHHI;

OTMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIIONB3Ys (U3NIECKHE
BEJIMYMHBI (Macca, 00bEM, IMJIOTHOCTh BEILECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSsS
CKOpOCTb, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Tela, CUja TPEHUs, JaBJICHUE
(TBEpmOrO TeENa, KUAKOCTH, Ta3a), BBITAIKMBAIOLIAs CHJIa, MEXaHW4eckas palora,
MOIIIHOCTb, IIJIEYO CHJIB, MOMEHT CHJIbl, KOX(P(ULUEHT TOJE3HOT0 JeHCTBUS
MEXaHHU3MOB, KMHETHYECKas W MOTEHLHAJIbHAs dHEPIus), IpU OMUCAHUM NPABUIBHO
TPaKTOBaTh (PM3MUECKUI CMBICI UCIIOIb3YEMBbIX BEIMYHUH, UX 0003HAUCHHS U €MHULIBI
(GU3NUeCKUX BENUYMH, HAXOTUTHh (POPMYJIbI, CBS3BIBAIOIIME MAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKH H3YUYEHHBIX 3aBUCUMOCTEH
(bU3UYEeCKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBAa TeJd, (PU3MUECKUE SBICHUS W TPOLECCHl, HCIOJIb3YS
npaBujIa CIOKEHHs cujl (BIIOJIb OAHOW TpsiMoii), 3akoH ['yka, 3akoH Ilackamsi, 3aKoH
Apxumena, MpaBWIIO paBHOBECUsl pblyara (0JIOKa), «30J0TOE IMPABHIO» MEXAHHKH,
3aKOH COXpAaHEHMsI MEXaHMUYECKON SHEepruu, Ipud O3TOM [aBaTh CIOBECHYIO
(bopMyIIHPOBKY 3aKOHA U 3alUChIBATh €T0 MaTEMaTHUYECKOE BhIpAKEHHE;

OO0BSACHATh (U3UYECKUE SBJICHMS, IMPOLIECCHl W CBOMCTBa Teld, B TOM YHUCIE U B
KOHTEKCTE CUTyaluil MpPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JTOTMYECKHX IIaroB ¢ ONMopoi Ha 1—
2 u3ydYeHHBIX CBOWCTBAa (PU3MUECKUX SBJICHUH, (U3MUYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacdy€THbIe 3amadyd B 1—2 JEHCTBHS, HWCIONB3YS 3aKOHBI W (OPMYIIBI,
CBs3bIBaOIIME (pU3MUECKHEe BEJIMYMHBI: HAa OCHOBE aHalIMW3a YCJIOBHS 3aJaud
3aMUChIBaTh KPaTKOE YCJIOBHE, MOJCTABIATH (U3UYECKHUE BEIUYUHBI B (POPMYIBI U



MPOBOAMUTH PAcUEThl, HAXOJUTh CIPABOYHBbIE JJaHHBIE, HEOOXOTUMBIEC Ui PEIleHUs
3a/1a4, OI[CHUBATh PEATUCTUIHOCTh TOMyUYEeHHOU (DU3MYECKON BEITMUNHBL,
pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO pPEIIUTh TPU TOMOIIH (HUIHUECKUX
METO/IOB, B OIKUCAHUM UCCJIEJOBAHUS BBIICIATh MPOBEPSEMOE MPEANON0KEHUE
(runotesy), pa3nuyaTh U HHTEPIPETHUPOBATH MOJYUYEHHBIM pe3yJbTaT, HaXOIUTh
OIIMOKHU B XOJI€ OMBITA, I€TaTh BHIBOABI IO €r0 pe3yJbTaTaMm;

MPOBOJNTH OMBITHI IO HAOIIONCHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB
Ten: (GopMyIMpoBaTH MPOBEPSEMbIC MPEANOIOKEHUS, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PY0BaHNUS, 3aMUCHIBATh XOJI OMbBITa U (POPMYITHPOBATH BHIBOIBL;
BBITIOJHATH NPSIMBIE U3MEPEHHS PACCTOSIHUS, BPEMEHHU, MacChl Tela, 00bEéMa, CUIIBI U
TEMIEPATypbl C UCHOIB30BAHUEM AHAIOTOBHIX M MHU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPEITHOCTH U3MEPEHUIA;
MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHMOCTH OJAHOW (DU3WYECKON BEITUYHHBI OT JIPYTOH C
MCIIOJIb30BaHUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTH MTyTH PABHOMEPHO JIBUXKYILIETOCs
Tela OT BPEMEHU JIBH)KEHUS Tella, CHJIBI TPEHUSl CKOJIBKEHHUs OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEW TEI MW HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMAAH
CONPUKOCHOBEHUS TEJ, CHJIbl YIPYTOCTU OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIICH
Cuiabl OT O0O0OBEMa TMOTrpYXKEHHON YAacTH Tela W OT IUIOTHOCTH KHAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT INIyOWHBI, HA KOTOPYIO MOTPYXEHO TEJo,
YCIIOBUY TJIaBaHUS TEJ, YCIOBHI pPAaBHOBECHs phluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUHM Y4€OHOTO HCCIENOBAaHUS, COOMpPAaTh YCTAaHOBKY U  BBIMOJIHATH
U3MEpEHUs, CIeAysl MPEIIOKEHHOMY TUIaHy, (PUKCHUPOBATH PE3yJbTaThl MOTYyYECHHOM
3aBUCUMOCTH (DU3MYECKHX BEJIWYMH B BUJE MPEIJIOKEHHBIX TaOIUIl U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

MPOBOANTh KOCBEHHBIC H3MEPEHUS (UINYECKUX BEIMYWH (TJIOTHOCTH BEIIECTBA
JKUJKOCTA W TBEPAOrO Tella, Cuja TPEHHUsS CKOJIBKEHHS, JaBJIICHHE BO3/yXa,
BBITAIKMBAIOIIAs CHJIa, JEUCTBYIOIIAas Ha TMOrPYXEHHOE B IKUAKOCTh TEJO,
KOA(DPUITMEHT TMOJE3HOTO JEUCTBUS MPOCTHIX MEXAHH3MOB), CIEAYS MPEITOKCHHOU
MHCTPYKLHMU: MIPU BIMOJIHEHUN U3MEPEHUN cOOMpPaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYHCIIATH 3HAYCHUE UCKOMOM BEITMYUHBIL;

coOyoaTh TMpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaToOpHBIM
o0opyaoBaHUEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMETp, phldyar, MOJBHKHBIA U
HETOJIBHKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS U3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOWCTB C ONOPOM HAa WX OMHCAHUS (B TOM YHCJE: TOIIIUITHUKH, yCTPOHCTBO
BOJIONIPOBO/IA, THAPABIMYECKHM Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HacoC,
apeoMeTp), UCIONB3Ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHHA M HEOOXOIUMBIC
dbusznyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH TMPUMEPHl (HAXOIUTh WHPOPMAIUI0 O MpHUMepax) MPAKTHIECKOTO
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU I OOECTeueHUs
0e30macHOCTH TPH OOpalleHUuH C NpUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHS 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEICHUS B
OKpYXaroIleH Cpeac;



OCYILECTBIISATh OTOOP HMCTOYHUKOB HH(OpManuu B MHTepHETE B COOTBETCTBHM C
3aJaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHN U ITyTEM CPAaBHEHUS
pa3IMYHBIX UCTOUHUKOB BBIICIATH HH(OPMAIIHIO, KOTOpAs SBJSETCS MPOTUBOPEUUBOM
WJIH MOKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh MPHU BBIIOJHEHUN YUYEOHBIX 3a/1aHUIl HayuyHO-IIOMYJISIPHYIO JINTEpaTypy
(GU3UUECKOro CoAep)KaHUs, CIPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BIAJETh NpPUEMAaMU KOHCHEKTHUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHGOpMALMM U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKUE MHCbMEHHBIC U YCTHBIE COOOILICHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(OpMaruu (pu3nyeckoro cofepkaHus, B TOM 4Hcie MyOIuyHO AeaTh
KpaTKhe COOOIIEHUS O Pe3ysbTaTax MPOEKTOB MM YUeOHBIX MCCIIEOBAHUN, IIPU STOM
IpaMOTHO HWCHOJb30BAaTh HM3yUEHHBI TOHATUHHBIA ammapar Kypca (QHU3HKH,
COIPOBOKAATh BBICTYIIJICHUE NIPE3CHTALUEN;

IIPY BBINOJIHEHUH Y4E€OHBIX MTPOEKTOB M UCCIIENOBAHUI pacrnpenessaTh 00A3aHHOCTH B
IpyIIe B COOTBETCTBUH C ITIOCTABJICHHBIMU 3aa4aMH, CJICAUTh 3a BBIIIOJIHEHUEM IIJIaHA
JeMCTBUHM, aJeKBAaTHO OICHMBATh COOCTBEHHBIH BKJIAd B JEATEIBHOCTH TPYIIIHI,
BBICTpAauBaTh KOMMYHHUKATUBHOE B3aUMOJAECHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoniy oOydenus B 8 kjacce mpeaMeTHBIE Pe3yiIbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHUM:

MCIIOJIb30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMsI BELIECTBA, KPUCTANIMYECKUE U aMop(dHbIe Tena,
HACBHIIIEHHBI M HEHACBIIICHHBIN Nap, BIaXKHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS
DHEPIrHUs, TEILUIOBOM JBUIATEllb, HIEMEHTAPHBIN IEKTPUUYECKUN 3apsll, HIEKTPUIECKOE
10Jie, MPOBOAHUKHM M JAUIIEKTPUKH, MOCTOSHHBINA AIIEKTPUUYECKUI TOK, MarHUTHOE
noJe;

pasznuyarh SABJICHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBeCHE, CMayMBaHHWE, KalWUIAPHBIE SIBJICHUSA, HCHApeHHe, KOHJEeHcalus,
IUIaBJIeHWEe,  KpUcTamu3anus  (OTBepJeBaHME),  KUIEHHWE,  TeIJlonepesaya
(TeTUIONpPOBOJHOCT, KOHBEKIMS, M3IyYCHHE), JIEKTpHU3alus TeJ, B3auMoJeicTBUE
3apsiioB, ACUCTBUS JIEKTPHUUECKOrO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3auMOJIEicTBHE
MarHuTOB, AEWCTBHE MAarHUTHOIO IOJI1 Ha MPOBOAHMK C TOKOM, 3JIEKTPOMAarHUTHas
MHAYKIMS) 10 ONMCAHUI0O HUX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3MUYECKOE SBICHUE;

pacro3HaBaTh IPOSIBIECHUE U3YUYEHHBIX (QU3NYECKUX SBJICHUN B OKPY’KaIOIIEM MUDE, B
TOM 4uuciae (U3NYECKUE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIPHBIE SBJICHUS B HPUPOJE, KPUCTAUIBI B mpupone, usnydeHue CoiHia,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKUE SIBJICHUS B aTMocdepe, dIEKTPHUECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpeld MOJIOCOB, pOJIb MAarHUTHOTO MOJISA JJIS JKU3HU Ha
3emiie, MOJISIPHOE CHUSIHME, IIPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (GU3HUECKUX SIBICHHI;

OTKCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIIONB3Ys (PU3NUIECKHE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSISI SHEPIUs, KOJIMYECTBO TEIUIOTHI, YyJElbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€lbHAas TEIUIOTA IUIABJIECHUS, YJEJIbHasg TeEIIOTa
napooOpa3zoBaHus, yAeIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA((HUIMEHT IMOJIE3HOTO
JeMCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENBbHAS BIAXKHOCTb BO31yXa, 3JIEKTPUUECKHUH



3apsAl, Cuila TOKA, OJJIEKTPUYECKOE HaNpsHKEHHE, CONPOTHBIEHUE IPOBOJHUKA,
yAEeTBHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOIUTHOCTh JEKTPHUECKOTO TOKA), IPH
OMHMCAaHUM TPABWIBHO TPAKTOBaTh (DU3MYECKHIA CMBICI HCHOJIb3YEeMbIX BEIUYHH,
0003Ha4YeHHs] U €AMHUIIBI (PU3MYECKUX BEITUYHMH, HAXOJIUTH (POPMYJIbI, CBA3BIBAIOIINE
TaHHYI0 (QU3MYECKYI0 BEJIWYUHY C JPYTMMU BEJIWYMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCHUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3UYECKHe SBICHHUS W MPOLECCHI, HCIOIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOEHUS BEIECTBa,
IOPUHLIMIT CYNEpPHO3UIMKN TOoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiga, 3akoH OMa 11 yvacTka menu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHEHUS
DHEpPruM, MPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alHCHIBATH €r0
MaTEMaTUYeCKOEe BHIPAXKEHUE;

OOBACHATH (PU3MUECKHE MPOIECChl W CBOMCTBA TEl, B TOM YHCIE U B KOHTEKCTE
cUTyanuin MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHOCIEACTBEHHbIE CBSA3M, CTPOUTh OOBSICHEHHWE M3 1—2 JIOTWMYECKUX IIaroB C
omnopoit Ha 1—2 U3yYeHHBIX CBOMCTBA (PU3NUECKUX SBICHUHN, GU3NICCKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

pemiate pacd€THble 3amaud B 2-3 ACHCTBHSI, WCIONB3YS 3aKOHBI U (HOPMYIIHI,
CBs3bIBAlONIME (DU3MYECKHE BEIMYMHBI: HA OCHOBE aHAJM3a YCIOBHS 33Ja4d
3alUChIBaTh KPaTKOE YCJIOBHUE, BBIABISITH HEJIOCTATOK JAHHBIX JUJISl PEILEHUs 3a/layH,
BbIOHMpATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE AJis €€ PEIICHUs, IPOBOJUTH PACUETHI U
CpaBHMBATh MOTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIIUTh TPU TOMOIIH (HUIHUECKUX
METO/JOB,  MCHOJIb3ysl  ONMCAaHUE  HWCCIEAOBAHMS,  BBIACIATH  IPOBEPSIEMOE
MPEANOI0KEHHE, OLEHUBATh MPaBUIBHOCTh MOpSAJIKA MPOBEICHUS] HCCIEIOBaHUS,
JienaTh BIBOJBL;

MPOBOAMUTH OMBITHI MO HAOIONECHUIO (PU3NYECKUX SBJICHUN WM (U3NYECKUX CBOWCTB
Ten (KamwUIsipHbIE SBJICHUS, 3aBUCHUMOCTH JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCThIBAHUS U HATPEBAHUSI IPU U3IYUYEHHUH OT LIBETa
u3Nydaromeil  (moriomaromeii) TOBEpXHOCTH, CKOPOCTh HCIApEHUS BOABI  OT
TEMIIEpaTypbl O KUAKOCTH M IUIOHMaAX €€ TMOBEPXHOCTU, OJJEKTpU3aLUs Tel U
B3aUMOJICHCTBUE JJIEKTPUUYECKUX 3apSA0B, B3aUMOJECUCTBUE IOCTOSHHBIX MarHHWTOB,
BHU3yaJIN3al[1sl MATHUTHBIX NOJIEW TIOCTOSSHHBIX MarHUTOB, JEHCTBHS MarHUTHOTO ITOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOIBUTATEIS
MOCTOSTHHOTO TOKA): (hOpMyIHpOBaTh MPOBEPSEMbIE MPEINONIOKEHUS, COOUpPAThH
YCTAaHOBKY M3 TPEUIOKEHHOrO0 O0OpylOBaHUS, ONUCHIBATH XOJ ONbITA H
(dbopMyIHpOBaTh BHIBOJIBI;

BBIIIOJIHATh MPSIMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BJIAXXKHOCTH BO3.yXa,
CHJIBI TOKA, HANpPsDKEHUS C KCIOJIb30BAaHHUEM AaHaJOrOBBIX NMPUOOPOB U JaTUYUKOB
(¢u3nUeCKUX BEIMYUH, CPAaBHUBATh peE3yJbTaThl H3MEPEHUH ¢ Y4YETOM 3aJaHHOMN
a0COIIIOTHOW MOTPEIIHOCTH;

MIPOBOJIUTh MCCIEAOBAHUE 3aBUCHMOCTH OJAHOW (DU3MYECKON BEITUYHHBI OT JIPYTOM C
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTUBIIEHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOMAAN MONEPEYHOIO CEYEHHUs U YIEIbHOIO CONPOTHUBIICHUS BEIIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUS HA IPOBOIHUKE,
HCCJIEIOBAHUE TOCJIEIOBATEILHOTO U MapajyIeIbHOTO COEIMHEHHI MPOBOJHUKOB):



IUTAHUPOBATh UCCIEN0BaHNE, COOMPaTh YCTAHOBKY M BBINOJHATh MU3MEpPEHUs, CIeays
MPEUIOKEHHOMY TUIaHy, (DUKCHPOBATh Pe3yIbTAaThl MOTYYCHHONW 3aBHCHUMOCTH B BHJIC
TabNuIl ¥ TpaduKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM HCCICIOBAHUS;

® TMPOBOJIUTH KOCBEHHbIE M3MEpEeHMs] (PU3NUECKHX BeIMUYUH (yIelbHas TEIIOEMKOCTb
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, pad0Ta U MOIIHOCThH AJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh HW3MEpPEHHs, CcoOUpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY, Cleays
MPEJIOKEHHOW HHCTPYKIIUHU, i BBIYUCIISATH 3HAYCHUE BETUYUHEI;

e coOmonaTh TMpaBWIa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abOpaTOpHBIM
o0opyaoBaHUEM;

® XapaKTepU30BaTh MPHUHIMIBI JCUCTBUS W3YYCHHBIX TMPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOpOH HAa WX ONMHUCAHHs (B TOM YHCIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETpP, TMapoBas TypOMHA, aMIIepPMETP, BOJBTMETP, CUETYHK DIICKTPUUYCCKOM
SHEPTuM, OJJIEKTPOOCBETUTENbHBIE MPHUOOPHI, HArpeBaTENIbHBIE AJIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEh
MOCTOSTHHOTO TOKA), HWCIONIb3ys 3HAHUS O CBOWCTBAaX (HU3UYECKUX SBICHUU W
He00X0uMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

® pacrio3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPOMCTBA U HU3MEPHUTENbHbIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI 3JIEKTPUYECKHUX IIeTIe C TMOCIEeIOBATEIbHBIM U MapalljIeIbHBIM COSAMHEHUEM
AIIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYCHUS DJIEMEHTOB MIEKTPUUCCKUX LICTICH;

® T[PUBOAUTH TpPHUMEPHl (HAXOAWTh WH(MOPMALKIO O TMPUMEPax) MPAKTUIECKOTO
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU s OOECTeUeHUs
0e30macHOCTH TPU OOpalleHUuH C NPpUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHS 370pOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTOo TOBEIEHUS B
OKPYXaroIlIeH Cpeac;

® OCYIIECTBIATh MOHWCK HH(popMmanuu ¢GuU3NYecKoro conepkanus B VHTepHeTe, Ha
OCHOBE HMEIOIIUXCS 3HAHUW W TYTEM CpPAaBHEHUS [OTMOJTHHUTEIHHBIX HCTOYHHUKOB
BBIICTIATh MHGOPMAIUIO, KOTOpas SBJSETCS MPOTHBOPEYUBONW WM MOXET OBITh
HEJIOCTOBEPHOM;

® 1CIIOJIb30BATh NPHU BBHINOJIHEHUN y4EOHBIX 33JaHUN HAyYHO-TIONYJSPHYIO JTUTEPATypy
bu3NYECKOro CcoJepKaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHer,
BJa/eTh MpUEMaMHU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHus HHGOpMALUU U3
OJIHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

® co3JaBaTh COOCTBCHHBIC NHCHMEHHBIE M KpATKUE YCTHBIC COOOIIEHUs, 0000Ias
WH(GOPMAIIMI0 U3 HECKOTBKMX MCTOYHHKOB (PU3UYECKOTO COJCpXKAHUS, B TOM YHUCIIE
nyOJMYHO  MPENCTaBIATh  Pe3yJbTaThl MPOEKTHOW WMIM  HCCIEI0BaTEeNIbCKON
NEeSTeIbHOCTH, MPU 3TOM T'PAaMOTHO HCIOJB30BaTh M3YUYEHHBIH MOHATHIHBIN anmapar
Kypca (PU3UKH, COMTPOBOXKIATh BBICTYIUICHUE TIPE3CHTALINEH;

® T[pU BBHINOJTHCHUH YYEOHBIX IMPOCKTOB M HCCICIOBAaHUN (PUINYECKUX MPOIIECCOB
pacnpenensaTb 00s3aHHOCTH B TPYIE B COOTBETCTBHH C TOCTaBICHHBIMHU 3aJauaMH,
CIIEUTh 32 BBHINIOJHEHHEM IUIaHa JEHCTBUH W KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJaJd B  JEATENBHOCTh  TIPYIbI, BBICTPauBaTh
KOMMYHHMKATHBHOE B3aHMOJIEICTBHE, POSBIISL TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

K koHiy oOydyenus B 9 kjacce mpeiIMeTHBIE pPe3ylbTaThl HA 0230BOM YPOBHE JOJKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYHAIOLINXCS YMEHHIA:



UCIIONIb30BAaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOr0 IBUXKEHUS, Nedopmanus (ynpyras, IacTudyeckas),
TPEHHME, LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb W NEPErpy3KH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSKECTH TBEPAOTO Teia, paBHOBECHE,
MEXaHWYeCKue KojiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK M  YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pYKOCTh U
JaTbHO30PKOCTh, CHEKTPhl HCIIyCKaHHWsl W TOTJOlIeHus, anbda, Oera- M Tramma-
U3JTy4EHUs1, U30TOIBL, SJEpHas IHEPIeTHKA;

pasznuyath SBJICHUS (PaBHOMEPHOE M HEpPaBHOMEPHOE NPSIMOJIMHEHHOE IBHUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE BMKEHUE, CBOOOIHOE Ta/IeHUE TeJl, pABHOMEPHOE
JIBUKEHHE 110 OKPY)XHOCTH, B3aUMOJECHCTBUE Te€J, PEaKTUBHOE JIBUYKEHUE,
KoJiebaTenbHOe JBMIKEHUE (3aTyXarolhue W BBIHYXKICHHBIC KoJieOaHWs), PE30HAHC,
BOJIHOBOE€ JBIDKEHHE, OTPaXEHHE 3ByKa, MNPSIMOJIMHEHHOE pPACIPOCTPaHEHHUE,
OTpa)XEHHE U NIPEIOMIIEHHE CBETA, [IOJJTHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE
0enoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX I[BETOB, ITUCIEPCUSI CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYAaTOro CHEKTpa H3ITyUYEeHHUS)
[0 ONMCAaHUIO UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, EMOHCTPUPYIOLIUX
JTaHHOE (PU3HUECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBIECHUE U3YUCHHBIX QU3NYECKUX SBJICHHUM B OKpY>KaIOLIEM MUpeE (B
TOM 4Hclie (U3NYECKHEe SABICHHUS B MPUPOAE: NMPHUIUBBI U OTIUBBI, JBI)KEHUE TJIAHET
ConHeyHOM cuCTeMBbl, pEaKTUBHOE JIBUYKEHUE JKUBBIX OPTaHU3MOB, BOCTIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHYECKHE BOJIHBI, IIyHaMH, 5XO, IIBeTa Te,
ONTUYECKUE SBJICHUS B  TNPUPOJAE, OWONOTHYECKOEe  JeicTBUE  BUAMMOTIO,
yIbTPa(UOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHUH, €CTECTBEHHBIN paluOaKTUBHBIN
¢doH, KOCMHUYECKHE JIy4M, PaJUOAKTHUBHOE W3IyYeHHE MPUPOJIHBIX MHUHEPAJIOB,
NeiiCTBUE paJiMOaKTUBHBIX M3TyYeHHI Ha OpraHu3M YeJOoBeKa), MPU 3TOM MEPEBOAUTD
NPaKTUYECKYIO 3a/auy B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIC CBOMCTBa (IIPH3HAKH)
(U3NUECKUX SIBICHHIA;

OTKCHIBATh U3yUEHHbIE CBOMCTBA TeN U (U3NYECKUE SIBJICHUS, UCTIONb3Ysl (PrU3HUECKUe
BEJIMYMHBI (CPEIHSISI U MTHOBEHHAs! CKOPOCTH Tella TMPU HEPABHOMEPHOM JBIKEHHH,
YCKOpEHHue, MepeMellleHne, MyTh, YIJIOBas CKOPOCTb, CUja TPEHHs], Cuja YHpPYTroCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOTHOTO MaJeHHs, BEC Tesa, UMITYJIbC Teja, WUMITYJIbC
CHJIBI, MEXaHHYECKasi padoTa M MOIIHOCTh, MOTEHLIMANbHAS YHEPTUs Tela, MOJHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHI[MAJIbHAS SHEPTUSI CKATOM MPYKUHBI, KWHETUUYECKAs
SHEprus, MOoJIHAS MEeXaHWuYecKas SHEeprus, IMepuoj M 4YacToTa KoJieOaHW, IJIHMHA
BOJIHBI, TPOMKOCTb 3BYKa W BBICOTAa TOHA, CKOPOCTb CBETa, IOKa3aTeib MPeTOMIICHUS
Cpezbl), IPH ONHCAaHUM TMPABHIIBHO TPAKTOBATh (DU3MUYECKHH CMBICI HCIOJIB3YEMbIX
BEJIMYMH, OOO3HAYECHUS M EIUHUIBl (PU3MUECKUX BEJIUYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (M3MUECKYIO BEJIMYMHY C JAPYTUMHU BEJIWYHMHAMHU, CTPOUTH
rpaduKu U3yuyeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepu30BaTh CBOIMCTBA Tell, (PU3UYECKUE SIBICHUS U MPOLECCH], UCIIONIB3YS 3aKOH
COXPAaHEHHUS PHEPIruH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEpPHO3ULUN CHUII,
IPUHLINI OTHOCUTENBHOCTH ["anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3aKOHBl OTPAXEHMsSI M TIPEIOMIIEHHS CBETA, 3aKOHBl COXPAHEHHUs 3apsAJ0BOr0o H
MacCcOBOTO 4YHCEN TMpHU SAEPHBIX PpeakIusX, MpH 3TOM JaBaTh CJIOBECHYIO
(bopMyIIHPOBKY 3aKOHA U 3alKMCHIBATh €T0 MaTEMaTUUYECKOE BhIPAKEHHE;



OOBACHATH (PU3MUECKHE MPOIECChl W CBOMCTBA TEl, B TOM YHCIE U B KOHTEKCTE
CUTyallUd  IPaKTUKOOPHUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYHUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKUX ILIAroB C OMOPOH Ha 2—
3 wu3ydeHHBIX CBOWCTBa (U3MYECKUX SIBICHUH, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemaTh pacuéTHbIE 3a1a4u (ONMUPAIOIIHUECs Ha CUCTEMY U3 2—3 YpaBHEHHM ), UCIIONB3YS
3aKOHBI W (OpPMYJIbI, CBSI3bIBAIOLIME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHaIU3a
YCIIOBUSL 3a/laydl 3alllChIBaThb KPAaTKOE YCJIOBHME, BBIABIATH HEJOCTAIOUINE WU
U30BITOYHBIC JTaHHBIC, BHIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIEC Ui PELICHUS,
OPOBOIUTH PACUYEThl W OICHMBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYCHUS
(U3UYECKON BETMYUHBL;

pacmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh MpPU TOMOIIU (UINYECKUX
METOJIOB,  MCIOJNB3ysl ~ ONUCAaHWE  KCCIEAOBaHWA,  BBIIEIATH  IpOBEpsieMoe
MPENIOJIOKEHNEe, OLIEHWBATh MPaBUWJIBHOCTh TMOPSAKAa IPOBEACHHS HCCIEA0BaHUSA,
JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3yJIbTAaThl HAOIIOICHHUI U OIBITOB;

IPOBOJIUTH ONBITHI MO0 HAOMIOJCHUIO (PM3MUECKUX SBICHUNA WM (PU3MUECKUX CBOMCTB
Tel (U3ydeHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMs YHEPIUH, 3aBHCUMOCTh
nepuoja KojiebaHui Mpy>KUHHOTO MasiTHUKA OT MacChl Ipy3a U AKECTKOCTU MPY>KUHBI U
HE3aBUCHUMOCTh OT aMIUTUTY/Ibl MAJIbIX KOJIEOaHUM, MPSIMOIIMHEHHOE paclpOCTpaHEeHHE
CBETa, pPa3JioOKeHHE OeNoro CBeTa B CIEKTP, M3YYEHHUE CBOMCTB H300paXeHUS B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHUsl IpeaMeTa B COOHMpAloUIel JIMH3E,
HaOJIOZIGHNE CIUIOUIHBIX M JIMHEWYaThIX CIEKTPOB H3IIyUEHHs): CaMOCTOSTEIHLHO
cobupaTh yCTaHOBKY U3 U30BITOYHOTO HAOOpa 000pYyA0BaHMS, ONMCHIBATH XO/I OMBITA U
€ro pe3yJabTaThl, JOPMYIUPOBATH BHIBOIBI,

IPOBOIUTH TPU HEOOXOAMMOCTH CEPHIO HPSAMBIX HM3MEPEHMU, OMpeAessisi CpeaHee
3HaYeHHE H3MepseMor BeNWYMHBI ((OKYCHOE pACCTOSHUE COOMpAIOUIEH JHH3BI),
000CHOBBIBaTh BEIOOD crioco0a u3MepeHust (M3MEpUTEILHOTO pudopa);

POBOAMUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (DM3MUYECKUX BEJIMYMH C HCIOJIb30BAHHEM
OpSAMBIX H3MEPEHHUH (3aBUCUMOCTh IyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
NBUKEHUM 0e3 HaudalbHOW CKOPOCTH, Nepuojaa KoyieOaHUM MaTreMaTH4eCcKOoro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTpa)X€HHUsS CBETa OT yIJjia MajgeHus U
yria MpeoMICHHs OT yIJia MajeHus1): TUIaHUPOBaTh MCCIEOBAHUE, CAMOCTOSTENIEHO
coOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yJbTaThl IMOJYYEHHOW  3aBUCHUMOCTHU
¢busznyecKux BETUYMH B BUAE TaOMUI U rpadUKoB, JeiaTh BBIBOJBI MO pe3ysbTaTaM
UCCJIEJIOBAHUS,

NPOBOIUTH KOCBEHHBIC H3MEpEHUs (U3UUECKUX BEIUYMH (CpeiHss CKOpOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JBMKEHHH, YCKOPEHHE CBOOOTHOTO MajeHMUs,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHUs] CKOJIbXKEHUs, MeXaHHuYecKas padora u
MOIIHOCTb, 4YacTOTa M TMepHoj KojeOaHWi MaTeMaTHYeCKOr0 U MPY>KUHHOTO
MasTHUKOB, ONTHYECKass CHJia COOHMpAOIIe JIMH3bI, pPaJUOAKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY M BBIIIOJIHATH
U3MEpEHus], ClIeays NPEeNIOKEHHON MHCTPYKIUH, BBIYUCIATh 3HAYCHHE BEJIMYMHBI U
aHATM3UPOBATh TIOJIyYEHHBIE PpE3yJNbTaThl C Y4YETOM 3aJaHHOM TIOTPEIIHOCTH
WU3MEPEHHI;

coOmoaTh TpaBWIa TEXHUKH OE€30MAacCHOCTH TIpu paboTre ¢ J1abopaTOpHBIM
000opyI0BaHUEM;



pa3nuyaTh OCHOBHBIE NPU3HAKU M3YUYEHHBIX (PU3MUECKHX MOJeNel: MaTepuaibHast
TOYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HMCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
TUTAHEeTapHasi MOJEb aTOMa, HYKJIOHHAs! MOJIENIb AaTOMHOTO SIpa;

XapaKTepU30BaTh MPUHIMUIBI JIEHCTBUS W3YYCHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMUCAHUS (B TOM YKCIE: CIUIOMETP, JATUNKH ITOTOKCHHUS,
pPacCTOSIHUS U YCKOPEHU S, paKeTa, 9X0JI0T, OYKH, IEPUCKOII, (oToanmapaT, ONTHICCKIE
CBETOBOJIbl, CIIEKTPOCKOMN, MJO3UMETp, Kamepa BuibcoHa), HCNonb3yss 3HAHUA O
CBOMCTBAxX (PM3UYECKUX SABJICHUN U HEOOX0AUMbIC (PU3NIECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMBl U CXEMAaTUYHBbIC PUCYHKH M3YYCHHBIX TEXHHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJOTMYECKUX IMPOLIECCOB NMPHU PEUICHUH Yy4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTHUYECKUE CXEMBI JIJIS MOCTPOCHHSI U300paKEHHU B MIIOCKOM
3epKalie ¥ cOOMparomieit TuH3e;

NPUBOAUTH TPHUMEPH (HAaXOAuTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTUIECKOrOo
UCIIONIb30BaHUsl (DM3MYECKUX 3HAHUI B TOBCEAHEBHOW KHU3HU s oOecredeHus
0e30macHOCTH TPU OOpalleHUuH C NPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpAaHEHMs 3/I0pOBbS M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEJCHUSA B
OKpYXaroIlIeH Cpeae;

OCYHIECTBIISITh MOUCK uHbopManuu Qundyeckoro coaepxxkanuss B HTepHere,
CaMOCTOSITENIbHO (DOPMYTHUpPYsl TMOUCKOBBIM 3alpoc, HAXOIUTh ITYTH OIPEICICHUS
JIOCTOBEPHOCTH TMOJIYy4eHHON HWH(GOpMallMd Ha OCHOBE HWMEIOIIUXCS 3HAaHUN U
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MIPH BBITIONHEHUH YUYEOHBIX 3a/IaHUil HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
bu3nYecKoro cojJep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu WHTepHer,
BIQJIeTh MpHUEMAMH KOHCIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO371aBaTh COOCTBEHHBIEC MMMCHMEHHBIC U YCTHBIC COOOIIECHHSI HA OCHOBE MH(MOPMAIIH
U3 HECKOJIBKUX HWCTOYHUKOB (PU3UYECKOrO COACpKAHMS, MyOJIMYHO TPEACTABISATH
pe3ynbTaThl MPOEKTHON WIIM MCCIEA0BATENbCKON AESITENbHOCTH, PU 3TOM TPaAaMOTHO
WCIIOJIh30BaTh M3YYCHHBIH MOHATUHWHBIN armapaT W3ydaeMmMoro paszaena (U3UKA |
COIIPOBOKIATh BBICTYIUIGHHWE IpE3eHTAle ¢ Y4ETOM OCOOEHHOCTEH ayIuTopun
CBEPCTHHKOB.
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YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

» ®uszuka 9 knace/ [ypsimesa H.C., Baxeesckas H.E., Yapyrun B.M. OGmecTBo ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «[PODA»; AkumonepHoe obmiecTBo «M31arenbeTBo
«IIpocseenue

®usuka. 8 kinacc. bazoBbIil ypOBEHb.

Astop: Ileppiikun U. M., UBanoB A. U. U3narensctBo"[IpocBemienue”

®usuka. 7 kinacc. ba3oBblil ypOBEHbB.

Asrop: Ileppiikun U. M., IBanoB A. U. U3narensctBo"[IpocBenienne

METOAUYECKHUE MATEPHUAJIBI JIS1 YYUTEJISL

YMK ®wuzuka 9 kimace/ H.C. IlypeimeBa, H.E. BaxxeeBckas, B.M.Uapyrun. O6mectBo ¢
OTpaHUYEHHOW OTBETCTBEHHOCTHIO "J[poda"

YMK ®wusuka. 8 knacc. bazoBbiil ypoBeHb.

Astop: Ileppiikun U. M., UBanoB A. U. U3narensctBo"[IpocBenienue”

YMK ®wusuka. 7 knacc. bazoBbiil ypoBeHb.

Asrop: Ileppiikun M. M., IBanos A. U. U3narensctBo"[IpocBenienne

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubmunoreka LIOK
OUITN
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