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IHOACHUTEJIbBHASA 3AIINCKA
[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs COCTaBICHA Ha
OCHOBE TOJIOKEHUH W TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3zoBatenpHONW mporpammbl, mpeacraBieHHplx B PI'OC OO0, a Takke ¢ ydyéTrom
denepanbHOi paboueil mporpammbl BocnuTanus M KoHuenuuu mnpenojgaBaHus y4eOHOTO
npeaMmera «Pu3uka».
Conepxanne  mporpaMMel 1o (U3MKE  HampaBieHO  Ha  (QopMUpOBaHHE
€CTeCTBEHHO-HAYYHONH T'PAaMOTHOCTH OOYYaIOIIUXCS W OPraHMU3alUI0 U3ydyeHHs (U3MKH Ha
JeATeIbHOCTHOI OcHOBe. B mporpamme mo (u3uKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO
npeamera B peanm3anuu  TpeboBanuit OGI'OC OOO kK mNIaHUPYEMBIM JUYHOCTHBIM U
METanpeIMETHBIM  pe3ylbTaTaM  OoOydeHHus, a  TakXkKe  MEXIpPeIMETHble  CBS3HU
€CTECTBEHHO-HAay4YHbIX Y4EOHBIX PEIMETOB Ha YpOBHE OCHOBHOT'O 00I11ero 00pa3oBaHUs.
[Iporpamma no ¢u3MKe yCTaHABIMBAET paclpejaeieHue y4eOHOro marepuasia Mo rojgam
oOyuenust (o Kiaccam), MpeaiaraeT MHPUMEPHYIO [OCJIEA0BATEIbHOCTh H3YYCHHS TEM,
OCHOBAaHHYI0 Ha JIOTMKE Pa3BUTHUS NPEIMETHOIO COACpkKaHUSA M y4€TE BO3PACTHBIX
0cobeHHOCTeH 00yJaromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa C LEIbI0 OKa3aHUS METOAUYECKON TOMOIIH YUUTEIIO
B CO3JIaHMH paboueil mporpamMmsl 1o yueOHOMY IpeaMETY.
du3snKa ABISETCS CUCTEMOOOPA3YIOIIUM Ul €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3HUECcKre 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUM, U3y4aeMbIX XHUMHEH,
Ouosioruei, actpoHOMUEH U Gu3MUECKOi reorpadueld, BHOCUT BKJaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, TPEAOCTaBIseT Hambosee siCHble 00pa3lbl NPUMEHEHUs HAaydyHOro MeToja
MO3HAHMSA, TO €CTh CII0CO0a MOTYyYEHUS TOCTOBEPHBIX 3HAHUN O MUpE.
OnHa U3 raaBHBIX 33734 (PU3MYECKOrO 00pa3oBaHUs B CTPYKType o0Iiero odpa3zoBaHus
COCTOUT B (OPMUPOBAHMHM €CTECTBEHHO-HAyYHON TIpaMOTHOCTHM M HHTEpeca K HayKe Yy
00yJaronmxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpPOBHE IMPEINOJaracT OBJAJACHUE CIETYIOLUUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb !
® HAYYHO OOBSICHATH SIBIICHUS,
® OIICHMBATh U IOHUMATh 0COOEHHOCTH HayYHOI'O UCCIIEIOBAHMUS;
® UHTEPIIPETUPOBATh JAaHHBIE W HCIIOJIb30BaTh HAay4YHBbIE JOKA3aTENIbCTBA JJI IOIYYEHMS
BBIBOJIOB.
Llenn wm3yuyenus (uU3MKM Ha ypOBHE OCHOBHOrO oOmIero oOpa3oBaHUs OIpelesieHbl B
Konnenuuu npenogaBanus yuebHoro npeamera «Pusuka» B 00pa30BaTENbHBIX OpraHU3alysix
Poccuiickoii ®enepanuu, peaau3yloUMX OCHOBHbIE 0011e00pa3oBaTeibHble IPOrpaMMBbI,
yIBepxkaAEHHON pemieHneM Kosernn MunucrepcrBa npocsenieHust Poccuiickoit ®enepaunu
(mpotokon ot 3 nekadpst 2019 r. Ne TTK-4BH).
Hean u3yyenns Ppu3UKu:
e [puoOpeTeHHEe HHTEpeca U CTPEMIICHHS OOYyJaroIuXCs K HAyYHOMY H3yUCHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CLIOCOOHOCTEH];

e pa3BUTHE TMPEJACTABIEHUI O HAaydyHOM MeETOAe TMO3HaHUS U (OpPMHpPOBAHUE
HCCJIEIOBATENBCKOTO OTHOIIEHHUS K OKPY>KAIOIIM SIBJICHUSIM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa U3y4yeHHUs OCHOB CTPOEHUS
MaTepuu U QyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHY,

e (opMupoBaHUE MPEICTABICHUN O POIM (PU3UKHU JUIA Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

e Dpa3BUTHE NPEACTAaBICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JeATeNbHOCTH, CBA3aHHOM C (PM3MKOM, MOATOTOBKA K JajbHEeHIIeMy 00y4eHHIO B 3TOM
HaIlpaBJICHUH.



JlocTukeHre STUX LeJed mporpamMMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIETo

o0Opa3oBaHus 00eCTIEYNBACTCS PEIICHHEM CIISIYIOIINX 3a/4a4:

e nmpuoOpeTeHHe 3HAHUM O JAUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, AIEKTPHUSCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e nmpuoOpeTeHHEe YMEHUH OMUCHIBATH U OOBACHATH (PU3MYECKHE SBICHUS C
UCIIOJIb30BaHMEM TIOJyYCHHBIX 3HAHUH;

® OCBOGHHE METOJIOB pEeIIeHUs MPOCTEHIINX pPAacYETHBIX 3a7lad C HCIOJIb30BaHUEM
(bu3HUECKUX MOJIeNel, TBOPUECKHUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHEC YMCHHMU HaOMIOJaTh TPUPOJHBIC SBJICHUS W  BBITOJHATH  OTIBITHI,
nabopatopHbie PabOTBl M AKCIEPUMEHTAJIbHBIE HCCIEJOBAaHUS C HCIOJB30BAHUEM
U3MEPUTENbHBIX TPUOOPOB,;

e ocBoeHHe TPUEMOB paboThl ¢ HHPOpMalHer (U3NYECKOTO COJEp)KaHUs, BKIIOUas
HH(DOPMALIUIO O COBPEMEHHBIX JOCTI)KCHHSIX (U3MKH, aHaIu3 U KPUTHUYECKOE
OILICHUBaHKHE UHPOPMAILINH;

® 3HAKOMCTBO CO cepaMu mpoecCHOHATBHON AeATeNbHOCTH, CBSI3aHHBIMU C (PU3HKOIA,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHXKCHUSIX (PU3UUYECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIN yPOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs

otBoauTcs 238 vacoB: B 7 kiiacce — 68 wacoB (2 uaca B Hezeno), B 8 kiacce — 68 vacos (2 yaca B
HEJIEIO), B 9 KJacce - 102 qaca 3 qaca B HEJIEIIO).
[Ipennaraemseiii B mporpamMMe Mo (Qu3HKe MepedeHb TabOpaTOPHBIX PaOOT U OMBITOB HOCHT
pEKOMEHIAaTeNbHBIA XapakTep, yYUTENb JelaeT BhIOOP MpOBENEHUS J1Ia0OpaTOpHBIX paboT
OTIBITOB C YYETOM UHIUBUIYAIBHBIX 0COOEHHOCTEH 00yJaromuXcsl, CIICKA SKCIIEPUMEHTAIBHBIX
3aJjaHu, MpeAiaraéMbIX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nen 1. ®dusuka u e€ posib B NO3HAHUM OKPY/KAIOLIEr0 MUPA.

®dusuka — Hayka o npupoze. SBnenus npuponasl. Ousnyeckue SBICHUSA. MEXaHUUYECKUE,
TEIUIOBBIE, DJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbl. M3Mepenue Qusnueckux BenuuuH. Pusznyeckue HpUOOPSI.
[TorpemHocTs U3MepeHnil. MexayHapoHasi cCUCTeMa €AUHHIL.

Kak ¢usuka u npyrue ecTecTBeHHbIE HAyKH M3y4aroT Hpupoiy. EcTecTBeHHO-HaydHBIH
METOJ| TO3HaHMA: HaAOJIOJEHHE, IIOCTAaHOBKA HAY4YHOTO BOIIPOCA, BBIJIBWKEHHE THUIOTE3,
HKCIIEPUMEHT 10 TPOBEpKE TUIOTEe3, 00bsACHEHHE HalmogaemMoro sBieHus. OnucaHue
(u3NYeCKUX ABJICHUN C TOMOLIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, NEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIC SBJICHMUS.

2. ®uszuueckue NpuOOpsl U MpoLeaypa NPSAMbIX WU3MEPEHUN aHAIOTOBBIM U LU(MPOBBIM

npuOOpoM.

Jlabopamopuvie pabomut u onvimol.

Omnpenenenue EeHbl JeJIeHUs IIKAIbl U3MEPUTEIBHOTO Nproopa.
H3mepenne paccTOSTHUN.
N3mepenue 06bEMa KUIKOCTH U TBEPAOTO Tea.
Omnpenenenue pasMepoB MaJbIX TEIL.
W3mepenue TeMmieparyppl IpH IIOMOLIM HJAKOCTHOTO TEPMOMETpa M JaTdyuKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccieqOBaHUS IO NPOBEPKE TUIIOTE3bI: JAIBHOCTh MOJETA IIAPHKA,
MYIIEHHOTO FTOPU30HTAIBHO, TEM 00JIbIIE, YeM OOJIbIlIe BHICOTA ITyCKa.

Pazgen 2. IlepBoHayaibHble CBeJleHUS] 0 CTPOEHUH BellecTBa.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYNBI, HUX pa3Mepbl. OMNbITHL, JTOKa3bIBAIOLIUE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBymkeHMe dacTul] BemiecTBa. CBs3b CKOPOCTU IBMXKEHMSI YacTHUL] C TEMIIEpaTypOH.
bpoyHnoBckoe nBmwxkenue, auddysus. BzaumopelicTBHe 4YacTHI] BEIIECTBA: NPUTSDKEHUE U
OTTaJKHUBaHUE.

ArperatHble COCTOSIHMSI ~BELIECTBA. CTPOGHME Ta30B, JKUAKOCTEH M TBEPHABIX
(kpucTaiTHYecKuX) Teid. B3auMOCBS3b MEXIy CBOWCTBAMHU BEUISCTB B PAa3HBIX arperaTHbBIX
COCTOSIHUSAIX M MX aTOMHO-MOJIEKYISApHBbIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM
BO/IBL.

Hemoncmpayuu.

1. HaOmoneHnue OpOyHOBCKOTO JBMKEHUS.

2. Habmopenue nuddysum.

3. Habmonenue siBneHUM, 0OBACHAIOMNXCSA NMPUTSHKCHUEM MM OTTAJIKMBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopuwvie pabomut u onvimol.

1. Ouenka quamerpa aTomMa MeTOI0M psfoB (¢ ucmoiabp3oBaHueM (otorpaduii).

2. OnbIThl 0 HAOJIIOAEHUIO TEIJIOBOTO PACIIUPEHUS ra30B.

3. OnbITh IO OOHAPYKEHUIO EHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKESHUS.

Paznen 3. /IBm:keHHe U B3aUMOJAEHCTBHE TeJl.

MexaHnnyeckoe IBUXKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBUkeHHE. CKOpOCTb.
CpenHsisg CKOpoCTh IPU HEPAaBHOMEPHOM JBUKEHUU. Pacd€T myTu U BpeMEHM JBUKECHHUS.

SIBnenue uHepuuM. 3aKOH MHEpLMU. B3anmoneicTBue Tenl Kak IpUYMHA H3MEHEHMUS
CKOPOCTH JBMXEHMs Ten. Macca kak Mepa mHepTHocTu Tena. [InotHocTts BemiectBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B elMHHIIE 00bEMa BEllecTBa.

agrONOE



Cuna kak XxapakTepucTuka B3amMozelictBua Ten. Cuia ynpyroctd M 3akoH ['yka.
W3Mmepenue cuiibl ¢ NMOMOLIBIO JUHAMOMETpa. SIBieHHe TAroTteHus u cuwia Tsbkectd. Cuna
TSOKECTH Ha Jpyrux Ia”erax. Bec tema. HeBecomocTs. CilojkeHHE CHII, HAaIPaBJIEHHBIX I10
ozHO# npsimoii. PaBHoxelcTByromas cui. Cuiia TpeHus. TpeHne CKOJIBKEHHUS U TPEHHUE MOKOS.
TpeHue B mpupozie U TEXHUKE.

Hemoncmpayuu.

HaOGroneHne MeXaHH4eCKOTO JIBUKEHHUS Tela.
H3mepeHue cKOpOoCTH MPSIMOJIMHENHOTO IBH>KEHUS.
HabGnronenue sBieHUs] MHEPLIUU.
Habmroenne u3MeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUU TEJ.
CpaBHeHME Macc IO B3aUMOJIEHCTBHIO TEIL.
CnosxeHue cuil, HapaBJIEHHBIX 110 OJHON IPSIMOM.
JIaﬁopamoprte padomut u onvimel.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO ABWKEHHs (IIApHKa B JKHIKOCTH, MOJICIH
AIIEKTPHUYECKOTO aBTOMOOMIIS M TaK Jajiee).
2. OmnpezeneHue cpeaHe CKOPOCTH CKOJBKEHUs Opycka WM IIapHKa IO HAKJIOHHOU
IUIOCKOCTH.
3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.
4. OmbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh PacTshKeHHs (IeopMaliii) MPYKHHBI OT
IIPUJIO’KEHHOM CHJIBL.
5. OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHHS CKOJIbXEHHS OT Beca Teja U
XapaKkTepa CONPUKACAIOIINXCS [IOBEPXHOCTEM.

Pazgen 4. laBienne TBEPABIX TeJ, KUIKOCTEH U ra3oB.

Hapnenue. CriocoObl yMEHBIICHUS U YBEJTUUEHUS aBieHus. JlaBineHue raza. 3aBUCUMOCTb
JaBlIeHUs Taza oT 00béMa, Temnepatypsl. Ilepenaya naBneHus TBEPABIMU TeJIaMHU, KUIKOCTAMHU
u razamu. 3akoH [lackans. [IHeBMaTnueckue mMamnHbl. 3aBUCUMOCTH JABJIEHUS JKUJIKOCTH OT
rnyounsl.  'mapocratuueckuit  mapagokc.  CooOmaromuecss  cocynsl. ['mapaBiuueckue
MEXaHHU3MBI.

Atmocdepa 3emnu U atMocdepHoe naBieHHe. IIpuunHBI CyIIeCTBOBAaHMS BO3IYIIHOMN
obonouku 3emnu. OnbiT Toppuuemun. M3mepeHue atmochepHOro naBieHUs. 3aBUCUMOCThb
aTMOC(EpHOTO JIaBJIEHUS OT BBICOTHI HaJ ypoBHeM Mops. I[IpuOopsl a1 H3MepeHus
aTMOC(EpPHOTO AaBICHHUS.

JleficTBrE KUIKOCTHU ¥ ra3a Ha MOTPYKEHHOE B HUX Telo. BeiTankuBaromnias (apxumenosa)
cwia. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomasanue.

Hemoncmpayuu.
3aBHCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenava naBiaeHUs! JKUIKOCTBIO U Fa30M.

Coobmaromumecs: Cocypl.

I'mapaBanyeckuit mpecc.

[TposiBienue nefcTBUs aTMOCGHEPHOTO JaBIEHHUS.

3aBUCHMOCTh BBITAJKUBAIOMIEH CHIBI OT 00BEMa NOrPYKEHHOW 4YacTH Tela M

IJIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KHUIKOCTH.

8. VYcrmoBue 1u1aBaHUs TeN. IUIaBaHUE WIM TOTPY)KEHHE Tel B 3aBUCUMOCTH OT
COOTHOLLIEHUS TUNIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopuwvie pabomut u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00b&Ma MOrpy:KEHHOM B JKUIKOCTh
4acTu Tena.

2. OmnpezaeneHue BBHITAJIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha TeNo, MOTPYXEHHOE B
KUIKOCTb.

SoukrwdE
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3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIOLIEH CHUJIBI, JEHCTBYyIOIIEH Ha Telo B
KUIKOCTH, OT Macchl TeJa.

4. OrmbIThbl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOLICH CUIIbI, IEHCTBYIOIIEH Ha
TEJIO B KMJKOCTH, OT 00bEMa NOrPYKEHHON B KHUJIKOCTh YaCcTH TeJa U OT IUNIOTHOCTU
KUJKOCTH.

5. KoncrpympoBanue apeomerpa WIM KOHCTPYMPOBAaHUE JOJKH U oOmpezeseHue eé
I'Py30I0AbEMHOCTH.

Pa3gen 5. PaGoTa u MOIIHOCTL. JHeprus.

Mexannyeckas pabota. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBHiiO paBHOBeCHs
pblyara. [IpuMeHeHne mpaBuiia paBHOBECHUS pblyara K OJIOKY. «30J10TO€ MPaBHIO» MEXAHUKU.
KIIZ npocTtbix MexaHu3MOB. [IpocTbie MeXaHNU3MBI B OBITY U TEXHHUKE.

Mexannueckass oSHeprus. KuHeTndeckas W mNoTeHUManbHas dHeprus. llpespaiuenue
OJIHOTO BU/1a MEXaHUYECKOM DHEPIUHU B APYroil. 3aKOH COXpaHEHMs SJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomut u onvimol.

1. Onpenenenue pa®OTBI CHJIBI TPEHUs MpPU PaBHOMEPHOM [IBIDKEHUM Teja IO

TOPU30HTAIBHOW OBEPXHOCTH.

2. HccnenoBaHue yciaoBUN paBHOBECHUS pbluara.

3. Uzmepenue KIIJ] HakIOHHOM MIOCKOCTH.

4. W3ydeHue 3aKOHA COXpaHEHUsI MEXaHUUECKOW YHEPTUU.

8 KJIACC

Paznen 6. TensioBble siBJIeHUSA.

OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO--KMHETUUECKOW TEOPUHU CTPOEHMS BellecTBa. Macca
U pa3Mepbl aTOMOB W MojeKyl. OmnbITbl, NOATBEPKIAIOIIUE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Monenu TBEPIOTO, KHUAKOTO U ra3000pa3HOTO COCTOSHUM BemecTBa. Kpucrannmudyeckue u
amop(usbie Tena. OOBsICHEHHE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TEJI Ha OCHOBE MOJIOKEHHIMA
MOJIEKYJIIPHO--KUHETUYECKOM Teopur. (CmauMBaHWE M KanWUIIpHbIE sBIeHUA. TemioBoe
pacCIIUPEHUE U CKATHUE.

Temmnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOIO JIBHXKCHHSI YacTHII.
Buytpennsis osneprus. CnocoObl W3MEHEHHUs BHYTPEHHEW OSHEpPTrUM: TeIulonepenadya Hu
coBepiieHre padboThl. BUpl Temmonepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHHE.

KonunuecTBo TemnoThl. YenbHas TEINIOEMKOCTH BeIECTBA. TeIIOOOMEH U TEIIOBOC
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBneHne u oTBepAeBaHUE KPUCTALIHYECKUX
BEIIECTB. YJenpHas Temijora maBieHus. [lapooOpa3oBanne u koHaeHcauws. Vcmapenue.
Kunenue. YnenpHas TeruoTa mnapooOpa3oBaHus. 3aBUCHMOCTh TEMIEpPATypbl KUIEHHUS OT
aTMOC(epHOTO TaBICHHUS.

BrnaxxnocTs Bo3yxa.

DHeprus TOIIUBA. Y IeJbHas TEIJIOTA CrOPAHUSL.

[Mpunnuner pabotel TemnoBwix apurareneid KIIJ TemoBoro pasurarens. Temnosbie
JIBUTATEJIM U 3alIMTA OKPYKAIOLLEN CPEIbl.

3aKOH COXpaHEHUs U MPEBPAICHUS SHEPTUHU B TEIUIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmoneHnue GpOyHOBCKOTO JBMKEHUS.

2. Habmopenue nuddysuu.

3. HalGmronenue siBneHuit cMaunBaHUs U KaWJUISIPHBIX SBICHUH.

4. HabnrogeHue TEIioBOTO paclINpeHus Tell.



5. H3MmeHeHme naBieHHs raza mpu U3MEHEHUU 00BhEMA U HAarPEBAHUU MU OXJIAXKICHUH.

6. IlpaBuna usmMepeHus: TEMIEPaTypHI.

7. Buppl Temnonepenayu.

8. OxumaxkaeHue mpyu COBEPIICHUN PaOOTHI.

9. HarpeBanue npu coBepiieHUN pabOThl BHEIIHUMU CUIIAMHU.

10. CpaBHeHHE TETIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaGmroneHne KUIEHUS.

12. HabmroieHre OCTOSHCTBA TEMITEPATyphI MPH TUIaBICHUU.

13. Mozenu TEIIOBLIX ABUTATENEH.

Jlabopamopuvie pabomot u onvimol.

OnbITHI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUS.

OnbITHI 10 BRIPAIIMBAHUIO KPUCTAIIOB TIOBAPEHHOW COJIU HITK caxapa.

OnpIThI 10 HAOTIOACHUIO TEIJIOBOTO PACHIUPEHHUS T'a30B, KUAKOCTEH U TBEPBIX TEII.

Omnpenenenue AaBIeHUs] BO3AyxXa B OaJIOHE MITIPUIIA.

OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh [ABJICHHUA BO3AyXa OT ero oOnéma u

HArpeBaHUS WIH OXJIKICHUSI.

[IpoBepka ruMOTE3bl JIMHEWHOW 3aBUCUMOCTU JJIMHBI CTOJIOMKA KUAKOCTH B

TEPMOMETPHUUECKOH TpyOKe OT TeMIIepaTyphl.

7. HaOmronenue u3MeHEHHs] BHYTPEHHEW SHEPTUU Tella B pe3yNbTaTe TEeIUIoNepenadyu u

paboThl BHEUTHUX CHIL

HccnenoBanue siBIEHUS TEIUIOOOMEHA MPY CMEIIMBAHUU XOJIOJHON U TOpSUYEii BOIBI.
9. Ompenenenue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MPHU TEMJIOOOMEHE C

HArpeThIM METAJUTUICCKUM ITHITUHIPOM.

10. Ompenenenuie yneiabHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoliecca UCrapeHus.

12. Omnpenenenrie OTHOCUTETHHOMN BIAKHOCTH BO3/TyXa.

13. Omnpenenenue yneiabHOM TEIIOTHI TIJIABICHUS JIb/A.

Paznes 7. DiiekTpuyeckne U MATHUTHBIE SIBJICHUS.

OnexTpusanus Ten. J[Ba poja 3MEeKTpUUECKHX 3apsiioB. BizanmopelicTBre 3apssKeHHBIX
ten. 3akoH Kymona (3aBUCHMMOCTH CHJIBI B3aUMOJICHCTBUS 3apsOKCHHBIX TET OT BEIHYMHBI
3apsiIOB M PACCTOSIHUSL MEXK/TY TEIaMu).

DnekTpuyeckoe mnosie. Hanpsok€HHOCTE dekTpudeckoro noiis. [IpuHIun cynepno3unuu
ANIEKTPUYCCKHX MMOJIcH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DIEeMEHTapHBbIA snekTpuueckuit 3apsan. CtpoeHue
atoma. [IpoBOAHUKY U AMDIEKTPUKH. 3aKOH COXPAHEHHS dIIEKTPHUECKOTO 3apsia.

DJEKTPUYECKUH TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOTO ToKa. VICTOYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBHSI AJIEKTPUYECKOIO TOKa (TEIUIOBOE, XMMHYECKOE, MAarHHTHOE).
DJEKTPUYECKUHN TOK B KUJKOCTSIX U razax.

OnexTpuyeckas 1enb. Cuna TokKa. DleKkTpudeckoe HampsokeHue. CompoTHBIeHUE
MPOBOJHMKA. YJIENbHOE COMPOTUBJICHHE BellecTBa. 3akoH Owma uig  ydyacTKa IIeTmH.
[TocnenoBarensHOE U apaLIeIbHOE COCTUHEHUE TPOBOJHIKOB.

PaboTta 1 MOIITHOCTB MEKTPHUECKOTO TOKa. 3akoH J[koyms—JIeHma. DnekTpudecKkue 1menu
Y IOTPEOUTENH IEKTPUIECKOM dHEpruu B ObITY. KopoTKoe 3amMbIkaHUE.

IlocTossnaBIe MarHuThl. B3anMoaeMCTBHE NOCTOSHHBLIX MarHuToB. MarHuTHOE IIOJIE.
MaruauTtHoe nose 3eMJIM U €ro 3Ha4eHue s KU3HU Ha 3emute. OnbIT OpcTena. MarHuTHOE moje
ANEKTPUYECKOro TOKa. [I[puMeHeHne IIeKTpOMArHuToB B TeXHUKe. JlelicTBe MarHUTHOTO MO
Ha TMPOBOJHUK C TOKOM. OJEKTPOABHUrarellb TOCTOSHHOTO Toka. lcmonb3oBaHue
AJIEKTPOIBUTATENICH B TEXHUYECKUX YCTPOICTBAX M HA TPAHCIIOPTE.

o gakrowdhpE
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Oneiter  @apagnes.  SIBieHue  dneKTpoMarHUTHOW MHAyKuuu. IlpaBuno  JleHna.
OnexrporeHepatop. CrocoObl MNOJYYEHHS DIEKTPUYECKOH HSHEPruu. DIEKTPOCTAHIMM Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHUH.

Hemoncmpayuu.

OnexTpusanus Te.

JIBa poaa NeKTpUYECKUX 3apsA0B U B3aUMOJEHCTBHE 3apsyKEHHBIX TEI.

YCTpOUCTBO U AEHCTBUE IEKTPOCKOIIA.

OnexTpocTaTHYeCcKast HHIYKIHS.

3aKOH COXpPAaHEHHUs JIEKTPUUYECKUX 3apsAI0B.

ITpOBOJHUKN M TUAJIEKTPUKH.

MonenpoBaHu€E CUIIOBBIX JIMHUI 2JIEKTPUUECKOTO TOJIS.

VI cTOYHMKH TOCTOSHHOTO TOKA.

JlelcTBUA 3IIEKTPUYECKOTO TOKA.

0. DneKkTprUecKuil TOK B )KUKOCTH.

11. I'a30BBIii pa3psn.

12. 3mepenue cuibl TOKa aMIIEPMETPOM.

13. M3mepeHue 371eKTPUUECKOro HApsKEeHUs! BOIbTMETPOM.

14. PeoctaT 1 Mara3uH CONpOTUBICHUM.

15. B3aumoeiicTBHE MOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH pa3/IeNICHHs ITOJIFOCOB MAarHUTA.

17. MonenupoBaHie MarHUTHBIX MOJI€H NOCTOSHHBIX MAarHUTOB.

18. OmeIT Opcrena.

19. MarnuTtHoe noJie Toka. DIeKTPOMarHur.

20. JleficTBuE MarHUTHOTO MOJIsI HA IPOBOJHUK C TOKOM.

21. DnexTpoABUraTesb MOCTOSIHHOTO TOKA.

22. VccrnienoBaHue sBJICHUS JIEKTPOMArHUTHON MHIYKIIUH.

23. OnbiTel Dapajes.

24. 3aBMCHMOCTD HalpaBJIeHUsI UHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro BOSHUKHOBEHUS.

25. DeKTporeHepaTop MNOCTOSIHHOTO TOKa.

Jlabopamopuwvie pabomut u onvimol.

OmnbITH IO HAOIOICHUIO AJEKTPU3ALMU TEJI MHIYKIIMEN U IPH CONPUKOCHOBEHUH.

HccnenoBanue 1eHCTBUSA 3JIEKTPUUECKOTO NOJIS HA IPOBOIHUKU U IUAJIEKTPUKH.

C6opka 1 mpoBepKa pabOThI AIEKTPUIECKOH IIETTH TTOCTOSHHOTO TOKA.

W3MepeHne U peryaupoBaHue CUIIbI TOKA.

W3mepenue u peryaupoBaHue HalPsKEHNUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS

pE3UCTOpA U HANIPSKEHUS Ha PE3UCTOPE.

7. OnpITel, JEMOHCTPUPYIOIIHME  3aBUCHUMOCTb  DJIEKTPUYECKOTO  COMPOTHUBIICHHUS
IIPOBOJHMKA OT €r0 JUIMHBI, TUIOIIAAH ITONIEPEYHOTO CEYEHMsI U MaTepHaa.

8. IlpoBepka mpaBmiia CIOXKEHHUS HANPSHKEHUH INPH IOCIEA0BATEILHOM COEAUHEHUH
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuia i CHIIbI TOKA MIPU HapaIeIbHOM COECAMHEHUH PE3UCTOPOB.

10. Omnpenenenne pabOThI AMEKTPUIECKOTO TOKA, UAYILIETO Yepe3 Pe3UcTop.

11. OnpeneneHne MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIACTIEMOM Ha Pe3UCTOpeE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 JIAMIIOUKY, OT HalpshKeHUs
Ha HEWH.

13. Onpenenenune KIIJ] Harpesarens.

14. VccnenoBaHnre MarHUTHOTO B3aMMO/ICHCTBUS MOCTOSIHHBIX MAarHUTOB.

15. 3yuyeHre MarHUTHOTO TOJS MOCTOSHHBIX MAarHUTOB INpPU HUX OOBEJUHEHUU U
pa3JesieHun.

BOoo~NoUOR~WNE
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16. UccnenoBanue JeWCTBUS 2JIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI B3aUMOACHCTBUS KaTYILIKA C TOKOM U
MarHuTa OT CHJIbl TOKA U HallpaBJIEHUs TOKA B KATYILKE.

18. N3yuenue aecTBUS MarHUTHOTO T0JIs1 HA TPOBOHUK C TOKOM.

19. KoncrpyupoBaHnue u u3ydeHue paboThl 3JEKTPOIBUTATEIS.

20. Uzmepenue KI1J] anexkTpoaBuraTeaIbHON YCTaHOBKH.

21. OnpITEl 1O MCCIEIOBAHUIO SIBJCHUS SJIEKTPOMArHUTHON HMHIYKLMU: HCCIEJI0BaHHUE
VU3MEHEHUN 3HAa4YECHHs U HAIIPABJIEHUS HHIYKIIMOHHOIO TOKA.

9 KJIACC

Pazgen 8. Mexannyeckue siBJIeHHS.

Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOIO0 JBMKECHHMS. PaBHOMEpHOE mpsMoOJMHENHHOE JBHXeHue. HepaBHOMepHOE
npsMoJIMHENHOE JBMKeHHe. CpelHsss U MIHOBEHHass CKOpPOCTh Tejla IMPU HEPAaBHOMEPHOM
JBH>KCHHU.

Yckopenue. PaBHOyckopeHHOE TpsiMosiMHEeHOe aBrkeHne. CBoOoaHOe naaeHue. OmbITh
TI'anunes.

PaBHOMepHOE nBIKeHUE MO OKpyx)HOCTH. [lepuoa u dactora oOpamieHus. Jluneitnas u
yriioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproroHa. Bropoi 3axkon Herorona. Tperuit 3akoH Herorona. IIpunuun
CYNEPIO3ULIUU CHIL

Cuna ynpyroctu. 3akoH ['yka. Cunma TpeHus: cuia TpPEHHUsS CKOJIbKEHHUsS, CHJIa TPEHUs
MOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TSKECTHM M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOPEHUE CBOOOIHOTO TaJeHUS.
JlBuxkenue taHer Bokpyr Connna. IlepBas kocmmueckas ckopoctb. HeBecomocTs u
MEPErpy3KH.

PaBHOBecue MaTepuaabHOU ToukH. AGCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEpIOTO Tena
C 3aKpEIUIEHHON OChIO BpauieHus. MomeHT cuiibl. LleHTp TskecTu.

Nmnynbe Tena. M3menenune umnyinbca. MMmynbe cuiibl. 3aKOH COXPaHEHHsI HMMITYJIbCA.
PeakTuBHOE IBHKEHHE.

Mexanudeckass paboTa ¥ MoOIIHOCTh. PaboTa cui TspkecTd, ympyroctd, TpeHus. CBsi3b
sHepruu U paboThl. [loTeHIManbHas SHEprus Tena, MOJHSATOTO HaJl MOBEPXHOCTHIO 3E€MITH.
IToTeHumanbHas SHEPrus cxaTtoi npyxuHsl. Kunernueckas sHeprus. TeopemMa 0 KHUHETUUECKON
SHEpruu. 3aKOH COXpaHEHUs] MEXaHUYECKOM SHEPrumu.

Hemoncmpayuu.

1. HaGmroneHne MEXaHU4eCKOTO BKEHHS Tella OTHOCUTEIBHO Pa3HBIX TET OTCUETA.

2. CpaBHeHHE TIyTeH M TPACKTOPUN ABMXKEHHS OJHOTO M TOTO K€ TeJla OTHOCUTEIHHO

Pa3HBIX TEJI OTCYETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS MPSIMOTHHEHHOTO IBHKCHUSI.

4. VccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBMYKECHHUS.

5. HalGmroneHue ABMXEHHS TeNa MO OKPYKHOCTH.

6. HaOmromeHre MeXaHMYECKUX SIBJICHUM, MPOUCXOIAIINX B cucTeMe oTcuéTa «Temexka»

npu €€ paBHOMEPHOM U YCKOPEHHOM JBMKEHUU OTHOCUTENFHO KabuHeTa (PU3UKH.

7. 3aBUCHMOCTH YCKOPEHUS Tella OT MACChl TeJla U ACUCTBYIOIICH Ha HETO CHUIIBI.

8. HalOmroneHue paBeHCTBA CUJI IPU B3aUMOICHCTBUU TEll.

9. H3meHeHue Beca Tena MPH YCKOPEHHOM JIBUKEHUH.

10. [Mepenavya uMmynbca mpu B3aUMOJICHCTBUU TEI.

11. IIpeoOpa3oBanus SHEPTUH MIPU B3AUMOJICHCTBUHU TEII.

12. CoxpaHenue uMIynbca Mpu HEYIPYrOM B3aHMOICHCTBHH.

13. CoxpaHenue uMmynbca Mpu aOCONIOTHO YIPYTOM B3aMOJICHCTBUH.



14.
15.
16.

Ha6J'IIOI[eHI/IC PCaKTUBHOTO ABUKCHUA.
CoxpaHeHHe MEXaHUYECKOU OHCPIruun 1npu CBO60)1HOM naacHuu.
CoxpaHeHHe MEXaHHUYECKOUN OHCPIUur Ipu ABMKCHUH TEJIA IO JIeNCTBUEM IIPY>XUHBI.

Jlabopamopuwvie pabomut u onvimol.

1.

2.

o~

10.

11.

KoHcTpynpoBanue TpakTa A pa3roHa M JAJIbHEHIIEro pPaBHOMEPHOTO JBHKECHHUS
IIapUKa UITH TEJIEKKH.

Omnpenenenue cpeiHell CKOPOCTH CKOJIBXKEHHMsS Opycka WM JBWKEHMs IIapHKa IO
HAKJIOHHOMN IIOCKOCTH.

Omnpenenenue yCKOpeHHsI Tella MPH PABHOYCKOPEHHOM JIBUKEHUH 110 HAKIOHHOMN
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JIBUXKEHUU 0e3
HayaJIbHON CKOPOCTH.

[TpoBepka TIHMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JIBM)KEHHMHM 0€3 HayalbHOU
CKOPOCTM IIyTH OTHOCATCA KakK pAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
IPOMEXXYTKHA BPEMEHHU OJJUHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHIJIBI TPEHHUS CKOJBKEHHS OT CHJIBI HOPMAaJbHOTO
JTaBJICHUSL.

Onpenenenne ko3 uIMeHTa TPEHHs! CKOJIbKEHHUS.

Onpenenenue kECTKOCTU NMPYKUHBI.

Omnpenenenue paboThl CHJIBI TPEHHS IPU PABHOMEPHOM JBWKEHMU Tela 110
TOPU30HTAIBHON TTOBEPXHOCTH.

Omnpenenenne pabOThl CWIIBI YIPYTOCTH IpPH MOABEME Ipy3a C HCIOIb30BAHUEM
HEMO/IBH)KHOTO U TIOABIKHOTO OJIOKOB.

W3yueHue 3akoHa COXpaHEHUS SHEPTHUH.

Pa3nen 9. Mexannyeckue KoJ1e0aHUS U BOJIHDI.

KonebarenbHoe apmkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHWIl: TMEpUOJ, YacToTa,
aMIUIMTy1a. MaremMartudeckuii M TNpYKUHHbIA MasaTHUKU. [IpeBpamieHue sHeprum Ipu
Ko1e0aTeIbHOM JIBUKEHHHU.

3aryxaromue konebanus. BoiHyxneHHbie koneOanus. Pesonanc. Mexanndyeckue BOJHBI.
CBoiicTBa MexaHW4YeCKUX BOJIH. [Ipo/ionbHbIE U MONEepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTD
e€ pacrpocTpaHeHus. MexaHU4eCKHe BOJIHBI B TBEPIAOM TENE, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BbIcOTa ToHA. OTpaxkeHue 3Byka. IH(ppa3Byk U ynpTpa3ByK.

Hemoncmpayuu.

1. HaOmronenue koneOaHMii Ten MO IeHCTBUEM CUJIBI TSDKECTU U CUJIBI YIPYTOCTH.

2. Habmopnenue xonebaHuil rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmoneHue BBIHYX/IEHHBIX KOJeOaHHH U pe30HaHca.

4. PacnpocTpaHeHUe IPOJOJIBHBIX U TIOTIEPEYHBIX BOJIH (Ha MOJIEINN).

5. HaOmronenue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

6. AKycTHYECKHMI pe30HaHC.

Jlabopamopuwvie pabomut u onvimol.

1. Omnpenenenue 4acTOTHI U MIEpHOA KOJIeOaHUH MaTeMaTUYECKOT0 MasiTHUKA.

2. OmnpezeneHue 4acTOThI U NepHOJa KojaeOaHUH NPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHMMOCTH IEpHOja KOjJeOaHUN MOJBEIIEHHOTO K HUTU Ipy3a OT
JUTUHBI HUTH.

4. WccnenoBaHue 3aBUCMMOCTH IEpUOja KoJeOaHUH NPYKMHHOTO MasTHHKA OT MacChl
rpysa.

5. IIpoBepka He3aBUCHMOCTH MepHOAa KOJI€OaHUU Trpys3a, MOABELICHHOTO K HUTH, OT
Macchl rpysa.

6. OnpIThl, JEMOHCTPUPYIOIIUME 3aBUCHMOCTh Mepuojia KoJeOaHUN MpPYKUHHOTO

MassTHHUKA OT MACChI I'py3a U JKECTKOCTHU IMPY>XXUHBI.
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7. V3MmepeHue ycKopeHus: CBOOOHOTO MaJACHUS.
Pazgen 10. DeKTpoMarauTHOe MoJie U 3J1eKTPOMATHUTHBIE BOJIHBI.
DJEKTPOMarHuTHOE IOJ€. JJIEKTPOMAarHuTHbIE BOJHBI. (CBONCTBA AJIEKTPOMArHUTHBIX
BOJH. [IIkana sanekTpoMarHuTHbBIX BOJIH. Vcrnonb30BaHue 371€KTPOMAarHUTHBIX BOJIH AJIsl COTOBOM
CBSI3H.
DnexTpoMarHuTHas npupoa csera. CkopocTh cBeTa. BoslHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 351€eKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomot u onvimol.
1. H3yuyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOMIIBHOTO TeJe(oHa.
Pa3gen 11. CBeroBble siBJICHHA.
JlyueBas monenb ceera. Mctounuku csera. IIpsMoiMHENHOE pacnpoCTpaHEHHE CBETA.
3armenns Connua u JIynsl. Otpakenue cera. [1nockoe 3epkaiio. 3aKkoH OTpaKE€HUs CBETA.
IIpenomnienne cBeTa. 3aKOH IperaoMiieHus cBeta. IlosHOe BHyTpeHHEE OTpaXkKEHHE CBETA.
Hcnosip30BaHn€e NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xon nyueit B smH3e. Onruyeckas cucrema ¢oroamnmapara, MUKpPOCKONA U
Teneckomna. I'ma3 kak onTudeckas cuctema. bin3opykocTs U 1anbHO30PKOCTb.
Paznoxenue 6enoro ceera B ciekTp. OnbliTel HetoToHa. ClioskeHNe CIIEKTPaibHbIX I[BETOB.
Hucniepcus cera.
Hemoncmpayuu.
IIpsimosMHEHOE pacIpOCTpaHEHHE CBETA.
OTtpaxkeHue cBeTa.
[Tony4yeHnue n300pakeHUi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiieHne cBeTa.
OnTuuecknii CBETOBOI.
Xon nyueil B cobuparomieit JuHse.
XoJa nyder B pacCEUBaroLLIEH JIMH3E.
[TonmyyeHne n300paXke€HHUM C TOMOIIBIO JTHH3.
. [punuun neiictBus ¢oroanmnapara, MUKpOCKOIA U TEJIECKOIIA.
10. Mopens riasa.
11. PaznoxeHue 6e10ro cBeTa B CIEKTP.
12. TTonmy4enue Ge0TO CBETA MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwvie pabomut u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yTJIa OTPa’KEHUS CBETOBOTO JIy4ya OT YIJja MajeHusl.
2. UzyueHue xapakTepUCTHUK U300pakeHHUs MpeAMETa B INIOCKOM 3epKalle.
3. HccnenoBanue 3aBUCUMOCTH yrila MPEJIOMJICHHS CBETOBOIO JIyda OT yIja MajeHus Ha
I'PaHULE «BO3/yX—CTEKIIO».
[Tony4yeHnue n300pakeHHI C MOMOIIBbIO COOMPAOIEH JTHH3bI.
Omnpenenenne GOKYCHOIO pacCTOSHUS U ONITUYECKOM CHIIbI COOMPAIOIIEeH JTHH3HI.
OmBITH IO PA3JIOKEHUIO OENIOT0 CBETA B CHEKTP.
OnbITHl MO BOCHPHATHIO IIBETa NPEIMETOB MPH HUX HAOIIOAECHUM uepe3 LBETOBbIC
(bUIbTPHI.
Paszgen 12. KBanroBble IBJIeHU.
OmnbiThl Pesepdopaa u mianerapHas Mozaenb atoma. Mogens atoma bopa. Mcnyckanue u
MOTJIOLEHNE cBeTa aTOMOM. KBaHTEI. JInHEeHUaThIe CIEKTPHI.
PagnoaktuBHOCTh. Anbda-, Oera- u ramma-uzinydeHus. CTpoeHHE aTOMHOIO spa.
Hyknonnas wmozens aromHoro sapa. HWsoromel. PannoaxktuBHble mpeBpaumieHus. Ilepuon
IoJIypacnazia aTOMHBIX sIJIEp.

CoNo~WNE
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SInepHble peakiuu. 3aKOHbBI COXPAHEHUS 3apsAA0BOTO U MAacCOBOTO 4MCeN. DHEpPrusl CBsI3U
aTOMHBIX sziep. CBsi3b Macchl M dHepruu. Peakuuu cuHTe3a u aeneHus sjgep. McrouHuku
sHeprun ConHIa U 3BE31.

SnepHas sHepreTHka. JleficTBUS paAlOaKTUBHBIX U3TyUYE€HHH Ha )KUBbIE OPIaHU3MBI.

Hemoncmpayuu.

CrnexTpbl U3JIy4eHUs U TOTJIOLICHHUS.

CrexTpsbl pa3nu4yHbIX I'a30B.

Cnextp BOozOpOAQ.

HaGronenue TpekoB B kamepe Bunbcona.

PaboTa cuérurka MOHU3UPYIOUINX U3TYYEeHUH.

Perucrpanus usinydeHus NpupoIHbIX MUHEPAIOB U ITPOIYKTOB.

JIaﬁopamoprte padomut u onvimel.

1. HaOmroneHue CIUIONIHBIX M IMHEWYAThIX CIIEKTPOB U3IYUEHHUS.

2. HccnenoBaHue TPEKOB: HW3MEPEHHE DHEPTUHM YaCTHIBI 10 TOPMO3HOMY myTH (1Mo

doTorpadusim).

3. H3mepeHue paanoakTUBHOTO (oHa.

IToBTOpHTEILHO-00001IAO NI MOYIb.

[ToBTOpUTENBHO--0000MAIOIIMKA  MOAYAb MpEAHAa3HA4YeH Uil CHCTeMaTH3allud |
0000111eHUs TPEIMETHOTO COJIEPKAHMS U OTIBITA JESITEIbHOCTH, IPUOOPETEHHOTO P U3YUEHUH
BCEro Kypca (PM3MKH, a TaKkKe JUIsd MOATOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY IO
¢bu3uke a1 00ydaroUIMXCsl, BHIOPABIINUX ITOT YUE€OHBIH MpeaMeT.

[Ipy wW3ydyeHHMM [AQHHOTO MOJYJS PpEATU3YIOTCS M CHUCTEeMAaTU3UPYIOTCS  BHJIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeYMBAETCS JIOCTHIXKEHHE TPEIMETHBIX |
METaNpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaToOB 00yueHHs, (OPMHUPYETCsl €CTECTBEHHOHAy4YHas
IPaMOTHOCTh. OCBOGHHME HAayYHBIX METOJIOB MCCJIEOBAHUS SBJICHUNH NPUPOABI U TEXHHKH,
OBJIAZICHUE YMEHUSAMHU OOBACHATH (PU3MUECKHe SBJICHMS, NPUMEHSS IOJydeHHbIE 3HAHUS,
pelaTh 3a/1a4u, B TOM YHCIIe KAUeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNMATBHO NEeSITENbHOCTHBIN XapakTep JaHHOTO pasjela peaau3yeTcs 3a CYET TOTo,
4TO 00ydarolIMecs BBIMOIHAIOT 33/1aHUS, B KOTOPBIX UM IpeiaraeTcs:

Ha OCHOBE IOJIy4YEHHbIX 3HAaHUHM pPacro3HaBaTh U HAYYHO OOBSICHATH (PU3MUECKUE SIBICHUS
B OKpYXKarolei mpupozie U MOBCEAHEBHON KU3HH;

UCIOJIb30BaTh HAy4YHbIE METO/bI MCCIeI0BaHMs (PU3MUECKUX SBICHUM, B TOM YHCIE I
MIPOBEPKH TMIIOTE3 U OJTYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHble OCHOBBI Hau0oJyiee BaKHBIX JOCTM)KEHUH COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPaKTHYECKOrO MCIOJIB30BaHMUS PA3IMYHBIX HCTOYHHMKOB SHEPIMH HAa OCHOBE
3aKOHa MPEBPAIICHUS U COXPaHEHHsI BCEX U3BECTHBIX BUIOB SHEPIUH.

ogaprwdE
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INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA NTIPOT'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHMUS
W3ydenne QU3MKH HA YypPOBHE OCHOBHOTO OOLIEr0 OOpa30BaHUsl HAMpPABJICHO Ha
JTOCTHXKCHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U IPESIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
B pesynabrare u3yueHus (U3MKH HA YPOBHE OCHOBHOTO 0O0IIero o0Opa3oBaHHS Yy

oOyuarorierocst 6yayT chOpMHUPOBAHbI CIIEITYIOIIIE JINIHOCTHBIC PE3YJIbTAThI B YACTH:

e 1) NaTPHOTHYECKOT0 BOCIIUTAHUS:

® - MPOSIBIICHUE UHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHHCKOM (hH3HUYECKOit
HAYKH,;

® - [ICHHOCTHOE OTHOIICHUE K TOCTHKECHHSIM POCCUIICKUX YUEHBIX--(H3UKOB;

e 2) rpaIaHCKOro0 M IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHS .

® - FOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUH OOIIECTBEHHO 3HAYMMBIX M ITHUECKUX
npo0JieM, CBS3aHHBIX C MPAKTHYCCKUM IPUMEHEHHEM JIOCTHKCHUH (DU3HKH;

® - OCO3HAHHE BAKHOCTH MOPAIbHO--3THYCCKUX MPHUHIIUIIOB B JCATSIBHOCTH YUEHOTO;

e 3)3CTeTHYECKOTr0 BOCIIMTAHUS:

® - BOCIPHUSTHE ICTCTUYCCKUX KA4eCTB (DU3MUCCKOU HAYKH: €€ TapMOHUYHOTO MOCTPOCHHS,
CTpOroCTt, TOYHOCTH, JJAKOHUYHOCTH,

¢ 4) HeHHOCTH HAYYHOr0 MO3HAHUS:

® - OCO3HAHWE LEHHOCTH (PU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMCHTA MO3HAHHS MHUPA,
OCHOBBI Pa3BUTHsI TEXHOJIOTHIA, BAXKHEHIIICH COCTABISIONICH KyIbTYPBbI;

® - pa3BHUTHE HAyYHOM JIFOO03HATEILHOCTH, HHTEPECa K UCCIICA0BATEIBLCKOM ACATEILHOCTH,;

e 5) ¢popMupoBaHNs KYJbTYPbI 3/I0POBbSI H IMOLHMOHAILHOTO GJIATOIOTYYHS

® - OCO3HaHME IIEHHOCTH 0€30macHOro oOpa3a >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXHOCTH TMpPaBHJI OE30MAaCHOTO TMOBEJCHHUS HA TPAHCIOPTE, Ha [I0porax, ¢
ANEKTPUUECKUM M TEIUIOBBIM 000PY/IOBaHHEM B IOMAIIHHUX YCIOBHSX;

® - copMHPOBAHHOCTh HABBIKA PE(IICKCHH, MMPU3HAHKE CBOETO MpaBa Ha OMIMOKY U TaKOTO
’Ke TpaBa y APYroro 4ei0BeKa,;

e 6) TPyA0BOTr0 BOCIIMTAHUS:

® - aKTUBHOC y4acTHE B PCLICHHM MPAKTUYCCKUX 3a1au (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3aluM, TropoJaa, Kpas) TEXHOJIOTMYECKONH ¥ COIMAIBHOW HAIPaBICHHOCTH,
TPeOYIOLIUX B TOM YUCIC  U3HUCCKUX 3HAHHH;

® - HHTEPEC K MPAKTUICCKOMY U3YYCHHIO MPO(eccuii, CBSI3aHHbBIX ¢ (PU3UKOH;

e 7)3KOJIOrMYeCKOr0 BOCIIMTAHMSI:

® - oOpHeEHTalMs Ha OpPUMEHEeHHe (GU3MYCCKUX 3HAHUHA Uil pelIeHHs 3agad B 00J1acTu
OKpYXKAloIIeH Cpeibl, MIAHUPOBAHKS TOCTYIKOB M OLIEHKH MX BO3MOXKHBIX MOCICICTBHIA
IJIsL OKPYKAFOIIEH CpeIbl;

® - OCO3HAHHE III00ATBFHOTO XapaKTepa dKOJOTUUECKHUX TPOOIIeM U MyTei UX pelIeHNS;

e 8) aganTanmuu K N3MEHSIOIMMCS YCJIOBHSIM CONUAILHOM M MPHPOTHOI CpebI:

® - TOTPeOHOCTh BO B3aUMOJCHCTBHU IPU BBIMOJHEHHH KCCIEIOBAHUHA M IPOCKTOB
(bu3HYeCKOi HAPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSAM JPYTHUX;

® - MOBBINICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO ACSTeIbHOCTD;

e - 1oTpeOHOCTh B (DOPMUPOBAHMU HOBBIX 3HAHHUW, B TOM 4uclie (HOPMYIHPOBATh HICH,
HOHSTHUS, TUTIOTE3bI O PU3NUECKUX OOBEKTAX U SBJICHUSX;

® - 0CO3HAHHUE JACPHUIUTOB COOCTBEHHBIX 3HAHHI U KOMIIETEHTHOCTEH B 001acTH (DH3HKH;

® - [JITAHUPOBAHUE CBOETO PA3BUTHSI B IPHOOPETEHUH HOBBIX (DU3NUCCKUX 3HAHHIA;

® - CTpeMJICHHE aHAIU3UPOBATH U BBISBISATH B3aUMOCBS3U HPUPOJIBI, 00IIECTBA M SKOHOMHKH,
B TOM YHCII€ C UCTIOJIb30BAHUEM (PU3NYCCKUX 3HAHHIA;
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e - OIICHKAa CBOUX JEWCTBUI C y‘IéTOM BJIMSIHUSL HaA OKPYXKAKOIIYIO CPEAY, BO3MOKHBIX
rJ100aJIbHBIX MOCJIEACTBUI.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynpTare oOCBOEHHsSI MpOrpaMMbl 1O (H3MKE HA YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOygaromerocss OyayT chopMmupoBaHBI MeTanpeaMeTHbIEe pPe3YJbTaThl,
BKJIIOYAIOIME I103HABaTeJIbHbIC YHHBEpCAJbHBIE Yy4deOHBbIE JACHCTBUS, KOMMYHUKAaTHBHBIC
YHUBEpCalbHbIE ydeOHbIe IEHCTBUS, PETYISTHBHBIC YHUBEPCAIbHbBIE YUeOHbIC TEHCTBUS.
Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Jjoruueckne aeiicTBUS

BBISIBJIATh M XapaKTEPU30BaTh CYIIECTBECHHbBIE PU3HAKK OOBEKTOB (SBJICHUN);
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(HUKAIMKM, OCHOBAHUS JJIsl 0000IeHUS
U CPaBHEHHS;

BBISIBIISITH 3aKOHOMEPHOCTU U MPOTUBOPEUYHS B paccMaTpUBAeMbIX (akTaxX, JaHHBIX U
HAOMIOICHUSIX, OTHOCSIINXCS K (PU3HMUECKUM SBIICHHSIM,

BBISIBIISITh NPUYMHHO--CIICICTBEHHBIE CBSI3U MPU HU3YYCHHH (U3HUECKUX SIBICHUHA U
MPOLIECCOB, JeNaTh BBIBOJALI C HCIOJIb30BAHHUEM JEAYKTHBHBIX M WHAYKTUBHBIX
YMO3aKIIOUeHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKHUX BEIUYNH,
CaMOCTOSITENIbHO  BBIOMpATh CcHoco® pemieHus y4eOHOU  (u3myeckol 3amadu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB pEIICHHUs, BHIOOpP Hambosee MOIXOMASIIEro C
y4ETOM CaMOCTOSITEIbHO BBIJICICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBareLCKHe J1eHCTBHUA .

HCII0JIb30BAaTh BOIIPOCHI KAK HCCJIEeIOBATEIbCKUI HMHCTPYMCHT IIO3HAHU,

npoBOAUTL IO CAMOCTOATCIBHO  COCTAaBJICHHOMY IIIAHY  OIIBIT, HECJI0KHBIN
(bI/I3H‘leCKI/Iﬁ SKCIICPUMCHT, He0O0IbII0E HUCCICOA0OBAHUC (bI/I3I/I‘leCKOl"O SIBJICHUSI,
OLICHUBATh HA IMPUMCHUMOCTb U JOCTOBCPHOCTH PIH(bOpMaI_[I/IIO, INOJIYYCHHYIKO B XOZC
HMCCIICIOBAHUS MJIU DKCIICPUMEHTA,

CaMOCTOATECIbHO (I)OpMy'J'H/IpOBaTB 0606IJ_ICHI/I${ U BBIBOJbBI IO  pE3yJibTaTaM
HpOBC,Z[éHHOFO Ha6JIIOI[€HI/I$I, OIIbITA, UCCJIICAOBAHU,

MMPOTrHO3UPOBATH BO3MOKHOC JalbHEHIIee pa3BUTUC (I)I/I3I/I‘-IGCKI/IX IMPpOLECCOB, a TAKIKC
BBIIBUT'aTh IMMPCATIOJIOKCHU A 00 nx Pa3BUTHUHU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

Padora ¢ unopmanuei:

IOPUMEHATh PA3IMYHBIE METOJAbI, MHCTPYMEHTBHI M 3allpoChl IpPU MOUCKE U OoTOOpe
uHGOpMALIUY WU TAHHBIX C YUETOM IpeUI0KeHHON yueOHO! du3ndeckoil 3agauu;
aHaJIM3UpPOBaTh, CHCTEMATU3UPOBATh U MHTEPHPETHPOBATH MH(YOPMALIUIO pa3IMYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYIO (OpPMY MpeAcTaBleHUs WHGPOPMALMU U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIO0XXHBIMHU CXeMaMH, JuarpaMMamH, HHOM
rpauKoi U X KOMOUHALUSAMHU.

KoMMyHuKaTHBHBIE YHHBepcaJbHbIe y4eOHbIe AeiiCTBUS:

B XoAe OOCyXJeHHs y4eOHOro Mmarepuaia, pe3ylbTaToB JaObOpaTOPHBIX pPabOT U
IIPOEKTOB 33/1aBaTh BOIIPOCHI 10 CYHIECTBY 00CYXAaeMOM TeMbl U BBICKA3bIBaTh UJIEH,
HalleJICHHbIE Ha PeIIeHUEe 3a/1a4u U MoAJepKaHue O1aroenaTeqbHOCTH OOLeHNUS
COMOCTABJISITh CBOU CYXAEHHA C CYKIEHUSIMU JpYTMX YYAaCTHUKOB JIHaNora,
oOHapyXHBaTh Pa3INnYMe U CXOJCTBO MO3UIIHIA;

BBIPAKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  Pe3yJabTaThl  BBIIOJHEHHOTO  (PU3MYECKOrO  OIBITa
(9KCTIEpUMEHTA, HCCIICIOBAHUS, IPOCKTA);
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MOHUMATh M HMCIOJb30BaTh MPEUMYIECTBA KOMAaHIHOW M WHAWBHIYaTbHOU pPaOOTHI
MIpH pEIICHUH KOHKPETHON (PU3UUYECKOI MTPOOIEMBI,

NPUHUMATh 1EJIH COBMECTHOM JEATENbHOCTH, OPraHHU30BBIBATH JEHCTBUS MO €&
JOCTHKEHUIO. paclpeiensiTh PO, 00CYyKAaTh MPOLECCHl M PE3yNIbTaThl COBMECTHOMN
paboTel, 00001IaTH MHEHUSI HECKOJIBKHX JIFOJICH;

BBHITIONTHATh CBOIO YacTh PabOTHI, JAOCTUTas KadyeCTBEHHOTO pe3ylibTaTa IO CBOEMY
HAIPAaBIICHUIO U KOOPAUHUPYS CBOU JCUCTBHUS C APYTUMH UJI€HAMH KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEr0 BKIaJAa B OOMMH MPOAYKT 1O KPUTEPHSIM,
CaMOCTOSTENbHO CPOPMYIHPOBAHHBIM YYACTHHUKAMU B3aUMOICUCTBUS.

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIE /IeiicTBUSA
Camoopranm3anus:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYALUsX, TPEOYIOUIUX Ul peIIeHUs
(bu3nYecKrux 3HaHUM,;

OPHEHTHPOBATbCS B PA3IMYHBIX IOAXOAAX NPHHATHS pEIICHHH (MHIUBUIyaIbHOE,
NPUHSTHE PELICHUS B TPYIIIe, IPUHATHE PELICHHUI IPYIIIOii);

CaAMOCTOSITEJIFHO COCTABJIATH alNTOPUTM pelieHus (U3NYECKON 3ajaud WM IJ1aHa
UCCIIeIOBaHUsI C Y4ETOM MMEIOLIUXCS PECYpcOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBaTh MpearaeMble BApHAHThI PELIeHUH;

JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 pEIlCHHE.

CﬂMOKOHTpOJ’IL, 3MOLMOHAJIbHbIN HHTEIJIEKT:

J1aBaTh a/IeKBATHYIO OLICHKY CUTYallMH U MIPeJIarath IuiaH € N3MEHEHHUs

OOBSCHATH TPUYMHBI JOCTYKCHHs (HEHOCTMIKEHHS) pe3yJbTaTOB JCATEIHbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHBHI B IEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIIOJHEHUS (PU3UUECKOTO
UCCJICJIOBAaHMsSI WIIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIINXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BOSHUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTATa LIEJIU U YCIOBHUSIM;

CTaBUTH ce0s1 HA MECTO JIPYrOTo YeJIOBEKa B X0JI€ CIIOpa MM JUCKYCCUU Ha HAYYHYIO
TeMy, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY APYroro;

IpU3HABaTh CBOE MpaBO Ha OIIMOKY NpH pelIeHWH (QU3MUECKUX 3aJad WIH B
YTBEPXKACHUAX Ha HAyYHBIE TEMBI M TaKOE K€ IIPABO JPYroro.

INPEJIMETHBIE PE3YJIbTATBI
K xonmy oOyueHus B 7 KJjacce MpeIMETHBIC pe3ylbTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y OOyUarOIUXCsS YMEHHUIA:

UCIIONIb30BaTh TMOHATHS. (U3MYECKHEe W XUMHUYECKHE SBJICHHS, HaOII0/IeHuE,
HKCMIEPUMEHT, MOJIEb, TUIIOTE3a, €IUHUIBl (PU3MUECKUX BEIMYUH, aTOM, MOJIEKYNa,
arperaTHble COCTOSIHUS BeliecTBa (TBEpPIOE, KHMIKOE, ra3000pa3HOE), MEXaHHYECKOE
ABWXKeHHE  (paBHOMEpHOE,  HEpPaBHOMEpPHOE,  MPSIMOJHHEHHOE),  TpaeKTOpHs,
paBHOEiCTBYIOIIAs CcHiaa, aedopmars (ynopyras, IUIacTHYECKas), HEBECOMOCTb,
COOOILAIOTUECS COCY/IBI;

paznuyath siBiieHus (auddy3usi, TEII0BOE IBUKCHUAE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHUE, HEPAaBHOMEPHOE ABUKEHUE, MHEPLUs, B3aUMOJCHCTBUE TEJ, PaBHOBECHE
TBEPIBIX TeJI C 3aKPEIUIEHHOM OChIO BpallleHMs, IepeAada AABJICHUS TBEPABIMU
TeTaMH, KUJKOCTSIMH U ra3aMu, aTMoc(hepHOe aBjieHue, IJIaBaHKie Tell, MPEeBpalleHUs
MEXaHUYECKOM IHEPIHH) 110 OMUCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (pU3nudecKkoe SBICHHE;

pacrno3HaBaTh MPOSBICHHE U3YUYEHHBIX (PU3NYECKUX SBICHUN B OKPYKAIOIIEeM MUpE, B
TOM uHcie (U3NYECKHE SIBICHHUS B MPHUPOJAE. MPUMEPHI ABIKEHHUSA C PA3NTUYHBIMU
CKOPOCTSIMM B JKMBOM M HEXHUBOH NpUpOJE, ACHCTBUE CUIBI TPEHHUS B MPUPOJE U
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TEXHUKE, BIHUSHHE aTMOCHEPHOTO MaBJICHHUS Ha KHUBOW OpraHu3M, IJaBaHUE PBHIO,
pplUard B TeJE YeNIOBEKa, MPU STOM MEPEeBOIUTH MPAKTHUECKYIO 3a/1ayy B y4eOHYIO,
BBIJICJISTD CYIIECTBEHHbBIC CBOMCTBA (NPU3HAKHN) (PU3HUECKUX SIBICHUH;

OTHCHIBATh U3YUYECHHBIE CBOMCTBA Tel U (pU3MUecKHe SBICHUS, UCTIONB3YS (PU3ndecKue
BeNMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSISI
CKOPOCTh, CHJIA YIPYrOoCTH, CWJIAa TSHKECTH, BEC Tena, CHia TpPEHHUs, NaBJICHHE
(TBépmOro TeNa, KUIAKOCTH, Ta3a), BBHITAIKUBAIOIIAS CHJIA, MEXaHWYeckas padora,
MOIIIHOCTh, TIJIEYO0 CHJIBI, MOMEHT CHJIbI, KO3(PPHUIIMEHT TMOJEe3HOT0 JeHCTBUS
MEXaHU3MOB, KMHETHYECKash W TMOTCHIMAIbHAS dHEPTHs), MPU OMUCAHUH MPABUILHO
TPaKTOBaTh (PU3UUYECKUIN CMBICI UCTIOIb3yEMbIX BEIMYHH, UX 0003HAYCHHS U €TUHUIIBI
(bU3MUECKUX BENWYMH, HAXOAUTh (DOPMYINbI, CBA3BIBAIONIME IaHHYIO (DU3UYECKYIO
BENIMYMHY C JPYTMMH BEIUYMHAMH, CTPOUTh TpadUKHd HU3YYEHHBIX 3aBHCHMOCTEN
(U3HYECKUX BEITUYHH;

XapaKTepu30BaTh CBOICTBa Tell, (U3MUECKHUE SBICHUS M TPOIECCHI, HCHOIB3YS
npaBujIa CIIOKEHHs CHJ (BIOJb OJHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, MpaBWIO paBHOBecHs pbluara (0JioKa), «30J0TOC MPABUIO» MEXaHUKH,
3aKOH COXPaHEHHUs MEXaHWYEeCKOW OJHEepPruH, NpH OTOM JaBaTh CJIOBECHYIO
(GOpMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATUYECKOE BhIPAKEHHUE;

OOBSCHATh (U3NYECKUE SIBICHUS, TPOIECCHl M CBOWCTBA Tel, B TOM 4YHCIE W B
KOHTEKCTE CUTYyallui MPaKTUKO-OPHUEHTHUPOBAHHOTO XapakTepa: BBIABIATh MPUUUHHO-
-CIIEZICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE M3 1-2 NOrMyecKkux MIaroB ¢ ONOpoi Ha
1-2 wu3yyeHHbIX CBOIcTBa (pU3MUECKUX SBICHUH, (UBMUYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3amauyd B 1-2 neHCTBUS, HCHOJB3YS 3aKOHBI U (POPMYIHI,
CBs3BIBAMONIME (DM3MYECKHE BEIWYMHBI. Ha OCHOBE aHalu3a YCIOBUS 3aJlauyd
3aMKChIBAaTh KPATKOE YCIOBUE, TMOJCTABIATH (DU3UYECKUE BETUUYMHBI B (OPMYIBI H
MPOBOAUTH PACU€Thl, HAXOIUTh CIPABOYHBLIC JaHHbIC, HEOOXOIAMMBIC AJIS pPEIICHUS
3a/1a4, OI[CHUBATh PEAUTUCTUYHOCTD MOTYYCHHON (PU3UUYECKON BETNYUHEI,
pacrmo3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOXHO PELIUTh MPU MOMOUIN (PU3UUIECKUX
METOJIOB, B OMNHUCAaHUHM WCCIEJOBAHUS BBIJACIATh IPOBEPIEMOE TMPEANOI0KEHUE
(rumore3y), pasziMuaTh M HHTEPIPETHPOBATH TOJYYCHHBIH PE3yibTaT, HAXOIUTh
OIIMOKY B XOJI€ OTIBITA, JIeJaTh BHIBOJIBI 110 €0 pe3ysbTaTam;

MIPOBOJUTH OMBITHI IO HAOMIONEHUIO (DU3UYECKUX SBICHUN WM (PU3NYECKUX CBOICTB
Ten. QOopMYyIHpPOBATH TPOBEPSIEMbIC MPEANOIOKEHHs, COOUpPAaTh YCTAaHOBKY W3
MPEI0KEHHOTO 000PYI0BaHHUS, 3aMUCHIBAThH XO/1 OTBITa  (POPMYIUPOBATH BHIBOIHI;
BBHITIONTHATH NPSIMbIE U3MEPEHHS PACCTOSIHHS, BPEMEHH, MAcChl Tena, 00bEéMa, CUIIBI U
TEMIIEPATyphl C UCMOJIb30BAHUEM aHAJIOTOBBIX U IU(POBHIX MPHOOPOB, 3aMHCHIBATH
MOoKa3aHus TPUOOPOB C YUETOM 3aJJaHHON aOCOIOTHON MOTPEITHOCTH U3MEPEHHIH;
MPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BENUYMHBI OT JIPYTOH C
MCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUH (3aBUCMMOCTH ITYTH PAaBHOMEPHO JBMKYIIETOCS
Tela OT BPEMEHH JIBIKEHUS Tella, CHIIBI TPEHHUSI CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOMIAIH
COMPUKOCHOBEHHUS TeN, CHJIBI YIIPYrOCTH OT yIJMHEHUS MPYKUHBI, BHITATKUBAIOLICH
CHIIbI OT O00BEMa MOTPYXKEHHOW 4YACTH Telna U OT IUIOTHOCTH KHAKOCTH, €&
HE3aBHCHMOCTH OT TUIOTHOCTH Tela, OT TIyOMHBI, Ha KOTOPYIO IMOTPYKEHO Teo,
YCJIOBUW TIIJIaBaHWs TeJ, YCJIOBHM pPaBHOBECHS pbluara W OJIOKOB), Y4acTBOBAaTh B
IUIAHUPOBAaHUM Yy4eOHOTO HCCIEeOBaHUs, COOMpaTh YCTAHOBKY U  BBITIOJHSATH
U3MEpeHus], CleAysl MPeUIoKEHHOMY IJaHy, (UKCHPOBATh PE3YIbTaThl MOTYYEHHOMN
3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BHUJAE NPEIOKEHHBIX TaONHIl U TpagHKOB,
JIeNaTh BBIBOJIBI IO PE3YAbTaTaM HCCIEI0BaHNUSA;

16



HOPOBOJIUTh KOCBCHHBIC H3MEpeHUs] (DU3UUECKUX BeNMUYMH (IUIOTHOCTH BEIECTBA
KUJAKOCTH U TBEPAOrO Tena, CWIA TPEHUS CKOJIBKEHHs, JaBICHUE BO31yXa,
BBITAJIKMBAIOIIAsl CHJIA, JEUCTBYIOIAs HA MOIPY:KEHHOE B JKUJIKOCTb TelO,
KOO QHUIUEHT MOJE3HOrO ACHCTBHS MPOCTHIX MEXaHM3MOB), CIEIYs MPEI0KECHHOM
MHCTPYKLMU: IIPU BHIMOIHEHUH U3MEPEHHUI cOOMPATh 3KCIIEPHUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCJIATH 3HAYCHUE UCKOMOM BEIMYHHBI,

coOmogaTh NpaBUiIa TEXHUKH O€30MacHOCTH Npu  paboTe ¢ J1abopaToOpHBIM
obopynoBaHueMm;

yKa3blBaTh MNPUHLUMBI JACHCTBUS NPUOOPOB M TEXHUUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETp, COOOIIAIOIIMECS COCYbI, OapOMETp, phlyar, MOJBMXKHBIA U
HETO/BIKHBIN OJIOK, HAKIIOHHAs! IUIOCKOCTb;

XapakTepu30BaTh MNPUHIUNBI JEHCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOWCTB C ONMOpPOM Ha HMX onucaHus (B TOM 4YHCIE. MOJIIMIHUKU, YCTPOHCTBO
BOJIOIIPOBO/A, TUIPABIUYECKUN IIpecc, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HACOC,
apeoMeTp), MCIOJIB3Yysl 3HAHHUS O CBOWCTBAX (PM3MYECKUX SIBJICHUH M HEOOXOAUMBIC
¢bu3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTE TNpPHUMEpPHl  (HAXOIUTh HMH(MOPMALMIO O MPHUMEpax) MPaKTUUIECKOrO
UCIOJb30BAHUS (PU3MUECKUX 3HAHMM B TOBCEIHEBHOW >KM3HU MJsl OOecreyeHHs
0€30MacCHOCTH TpH OOpalleHuu ¢ NpudbOpaMu M TEXHUYECKHMMM YCTPOWCTBaMH,
COXpAHEHUs 3JI0pPOBbsI U COOMIOJNEHHS HOPM HKOJOTMYECKOTO TMOBEIEHHUS B
OKpYKaroLIEn Cpele;

OCYLIECTBIATh OTOOP HCTOYHUKOB MH(popManuu B HHTepHETE B COOTBETCTBUHU C
3a/IaHHBIM IIOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLUXCS 3HAHUHN U IIYTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACNIATH HHPOPMALIMIO, KOTOPAst SBJISIETCS MPOTUBOPEUYUBON
WM MOXET OBITh HEJIOCTOBEPHOH;

MCIOJIb30BATh MPH BBHINIOJIHEHUN Y4€OHBIX 3aaHUN HAyYHO--TIONMYJIAPHYIO JTUTEPATypy
(Gu3M4ecKOro CcojAep)KaHus, CHpaBOYHbIE MaTepuajbl, pecypcbl cetu WHTepHer,
BJA/IeTh MPUEMAaMU KOHCIEKTHUPOBAHUS TEKCTa, NMpeoOpa3oBaHUs WHPOpMALMU M3
OJIHOM 3HAKOBOW CUCTEMBI B APYI'YIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHUE MUChbMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE 2-3
MCTOYHUKOB MH(POPMALMK (PU3HMUECKOTO COAEp KaHUsl, B TOM YHCIE MyOJUYHO JeNaTh
KpaTKue COOOIICHUs O pe3yJabTaTax MPOEKTOB MM y4eOHBIX UCCIET0BAHUM, IPU ITOM
IPaMOTHO HCHOJIb30BaTh M3YYEHHBIH TOHATHMHBIM ammapaT Kypca (HU3HUKH,
COIPOBOXIATh BBICTYIUICHUE IIPE3CHTALlUEH;

IIPU BBITIOJIHEHUHU Y4EOHBIX MPOEKTOB U MCCIEAOBAaHUM pacrpenesiaTh 00s3aHHOCTH B
IPYyIIIE B COOTBETCTBUHU C IIOCTABIECHHBIMU 33a]a4aMH, CJIICIAUTD 3a BBIIIOJHEHUEM IJIaHa
NECWCTBUI, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIN BKJIAaJ B JEATEIBLHOCTH TPYIIIHI,
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOJIECHCTBUE, YUUTHIBASI MHCHUE OKPYXKAIOLIUX.

K konHuy oOyueHus B 8 Kjacce mpeIMeTHbIE pe3ylbTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y O0yUarOMUXCsS YMEHHUIA:

HMCIIOJIb30BaTh IOHATHA. MacCa U pasMEphbl MOJICKYJI, TCIJIOBOC ABHKCHUEC aTOMOB U
MOJICKYJI, arperaTHbi€ COCTOSHHA BCIICCTBA, KPUCTAJUIMYCCKUC U aMop(I)HHe TCIa,
HACHIIIEHHBIA 1 HEHACHIIEHHBIN nap, BJIQXKHOCTb BO34yXa, TEMIICpATypa, BHYTPCHHIA
OHEPru4, TEIUIOBOM ABUTATEIb, BJIeMCHTapHHﬁ BJIeI(TpI/ILIeCKI/Iﬁ 3apsan, SJICKTPUUCCKOC
oJIC, NMPOBOAHHUKU U JUIJICKTPHUKH, MOCTOSTHHBIM 3HeKTpI/I‘IeCKI/II7I TOK, MarHuTHOC
IoJIe,
pa3indaTb ABJICHHA (TeHJ’IOBOG paClIupeHUC M CKaTUuC, TCIUIOIICpEaada, TCIIJIOBOC
paBHOBECHUC, CMAYUBAHUC, KaAIIUWJUIAPHBIC ABJICHUA, HWCIIApPpCHHUC, KOHIACHCAIIU,
IJIABJICHUC, KpuCTaJlliIn3anus (OTB epneBaHI/Ie) , KHUIICHHUC, TCIUIOIICpEaava
(TCHJ'IOHpOBO)IHOCTB, KOHBCKIIHA, I/ISHy‘{eHI/Ie), QJICKTPpU3alus TCJI, B3aUMOJCHCTBHUE
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3apsAJIOB, JEUCTBUS SJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAaHUE, B3aMMOJECHCTBUE
MAarHuTOB, JEHCTBUE MAarHUTHOTO MOJISI HA MPOBOJHHUK C TOKOM, 3JEKTPOMATrHUTHAs
WHAYKIMS) 10 OIUCAHUI0 HMX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3nUecKoe SBICHHE;

pacrno3HaBaTh MPOSBICHHE U3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM MUpE, B
TOM uucie (u3uveckue SBICHUS B TPUPOJE. TOBEPXHOCTHOE HATSIKEHHE U
KallWJUIIPHBIE SIBJIEHUS B MPUPOJE, KPUCTAUIBI B mpupoie, usnydeHue CoiHua,
3aMep3aHue BOJIOEMOB, MOpPCKUE Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,
JNIEKTPUYECKHE SBJICHHS B arMocdepe, DIEKTPHUUECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE moje 3emid, Apeid MOIICOB, POJIb MAarHUTHOTO TOJS IS KU3HU Ha
3emiie, MONAPHOE CHUSHHE, MPU ATOM MEPEBOAUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO,
BBIJICJISATD CYIIECTBEHHbBIE CBOMCTBA (PU3HAKK) (PU3HUECKUX SIBICHUM;

OTHCHIBATh U3YUYECHHBIE CBOMCTBA Tel U (pU3MUecKue SBICHUS, UCTIONb3YS (PU3ndecKue
BEJIMYMHBI (TeMIleparypa, BHYTPEHHSSI SHEPrusi, KOJIMYECTBO TEIUIOTHI, YiCIbHAs
TEIJIOEMKOCTh  BELIECTBA, YJENbHAas TEIUIOTa I[UIABJICHUS, YJAENbHAas TEIUIOTa
napooOpa3zoBaHus, ylenbHAs TEIIOTa CrOPaHHs TOIUIMBA, KOA(MOHUIUMEHT MOJIE3HOTO
NENCTBUSA TEIJIOBOM MAalIMHBI, OTHOCHUTENbHAS BIAXHOCTh BO3/AYyXa, 3JEKTPUUYECKUI
3apsll, CUjga TOKA, »JJIEKTPUYECKOE HaNpsHKeHHE, COMNPOTHBIICHUE IPOBOJHUKA,
yIIEIbHOE COMPOTHUBIICHUE BEIECTBA, pad0Ta M MOIIHOCTH 3JICKTPUYECKOTO TOKA), IPU
OTHMCAHWU TPABUIBHO TPaKTOBaTh (DHU3UUECKUN CMBICT HUCHOIB3YEMbBIX BEIUYHH,
0003HaYCHHS] ¥ €AUHULIBI (PU3MUECKUX BEIMYUH, HAXOAUTHh (POPMYIBI, CBS3BIBAOIINE
JaHHYI0 (PU3MUECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TpaduKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH,;

XapaKTepu30BaTh CBOICTBa Tell, (U3MUECKHUe SBICHUS M TPOIECCHI, HCHOIB3YS
OCHOBHBIE€ TIOJIO)KEHHSI MOJIEKYJISPHO--KUHETUYECKON TEOPUHM CTPOEHUsI BEIIECTBA,
NPHUHIUI CYNEPIO3UIUK ToJiel (HAa KauyeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsina, 3akoH Oma ais yyacTka uenu, 3akoH Jxoyns—JIeHua, 3akoH coxXpaHEHUs
SHEPruM, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U 3aMHCHIBATH €T0
MaTeMaTHUYeCKOE BhIpaXKEHHUE;

OOBSACHATH (PU3MUECKHE MPOILECCHl U CBOWMCTBA TEl, B TOM YHCIE U B KOHTEKCTE
CUTYyalUi MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBLISABIISATH
MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1-2 JOrMYecKHUx IIaroB C
omnopoit Ha 1-2 u3yueHHBIX CBOICTBA (DU3MUECKUX SIBICHHH, (PU3NUECKUX 3aKOHOB UITH
3aKOHOMEPHOCTEM;

pemiate pacuéTHble 3aauyd B 2—-3 JEHUCTBHUS, HCIHOJB3YS 3aKOHBI U  (OpPMYIHI,
CBs3bIBalOIIME (DU3MYECKHE BEIWYMHBI. Ha OCHOBE aHalu3a YCIOBUS 3a/ayd
3aUChIBaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK JAHHBIX JJIsl PELICHUS 3aJ1ayH,
BBIOMpATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE AJIsl €€ PeleHus], TPOBOJIUTh PaCUETHI U
CpaBHMBATh MOJyYEHHOE 3HAUCHUE (PU3MUECKON BETUYUHBI C U3BECTHBIMU JIaHHBIMH;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOXKHO PELIUTh MPU MOMOUIN (PU3UUIECKHX
METOJIOB,  HUCIOJIb3ysd  ONHCAaHUE  HUCCIENOBAHMS,  BBIACISATH  IPOBEPSEMOE
MIPEANOJIOKEHHE, OLIEHUBaTh NPABMIBHOCTh MOPSAJAKAa IPOBEACHUS MCCIEIOBaHUS,
JIeJIaTh BBIBOJIBI,

MIPOBOJIUTH ONBITHI MO0 HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (U3NYECKUX CBOICTB
Ten (KanmuuUIspHBIC SIBJICHUS, 3aBUCHMOCTH JABJICHHS BO3JyXa OT €ro o0ObEMma,
TEeMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U HATPEBAHUA MPU U3ITYYCHUH OT I[BETA
u3ayJamme  (MOryIoIaroIieil) TOBEPXHOCTH, CKOPOCTh HCHApeHHs BOIBI OT
TeMNepaTypbl JKUJAKOCTM M IUJIOIIAAM €€ TOBEPXHOCTH, OJJIEKTpU3alUs Tel U
B3aUMOJICIICTBUE SJIEKTPUUYECKUX 3aAPSAJIOB, B3aUMOJEUCTBHE IMOCTOSIHHBIX MAarHUTOB,
BHU3yallM3allisl MArHUTHBIX NOJIEW TOCTOSIHHBIX MarHUTOB, AEMCTBUS MarHUTHOTO TOJIS
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Ha TPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMAarHWTa, CBOMCTBA 3JIEKTPOJBUIATEISA
MOCTOSIHHOTO TOKa): (opMynupoBaTh IpOBEpsSEMbIC IPEANOJIOKEHHs, COOHpaTh
YCTQHOBKY M3 HPEUIOKEHHOro 00OpyIOBaHHMSA, ONKMCHIBATH XOJ ONbITA U
(dbopMynUpOBaTh BBIBO/IBI,
BBIIIOJIHATD NPSMbIE U3MEPEHUsI TEMIIEPATypbl, OTHOCUTEIBHOW BIQXKHOCTH BO3.yXa,
CHJIBI TOKa, HANpsHDKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JIATUYUKOB
(¢u3NYeCKUX BEJIMYHMH, CPAaBHUBATh pPE3ylbTaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH;
MIPOBOJIUTH HCCIIEZIOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKOM BETMUYUHBI OT JPYroi C
HCIIOJIb30BAaHUEM MPSMBIX U3MEpeHHi (3aBUCHMOCTH COMPOTHBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOLIAJH IOIEPEYHOr0 CEYCHHUS U YICJIBHOIO CONPOTUBIICHUS BEILECTBA
IIPOBOJHMKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HANPSDKEHUSI HAa IPOBOHUKE,
UCCIIEIOBaHUE MOCIEIOBATEIBHOTO W TMAapalIeNbHOIO COCTMHEHUH MPOBOJIHUKOB):
IUIAHUPOBATh UCCIEe0BaHUE, COOUPATh YCTAaHOBKY M BBIMOJNHATh U3MEPEHHUS, CIEays
NPEUI0KEHHOMY TUIaHy, (UKCHUPOBATh PEe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BHUJE
TabauL ¥ TpadUKOB, AeTaTh BBIBOABI 110 pe3yabTaTaM HCCIEIOBAHNUS,
HPOBOJUTh KOCBEHHbBIC HM3MEpeHUs] (HU3MYCCKUX BeNUYUH (yIeibHas TEIUIOEMKOCTb
BEILIECTBA, CONPOTUBIICHHE MPOBOJHUKA, paboTa M MOIIHOCTH DJIEKTPHYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHUs, COOMpaTh HSKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEIys
IIPEI0KEHHOW NHCTPYKLUH, ¥ BBIYMCIIATH 3HAYEHUE BEJINYHHBI,
coOimogaTh TpaBWiIa TEXHUKM O€30MacHOCTH Tpu  paboTe ¢ J1abopaTopHBIM
o0opyZ0BaHuEM,
XapakTepu30BaTh MPUHIUMbBI JEHCTBUS M3YyYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOUCTB € OMOpPON Ha WX omucaHusi (B TOM YHCIE. CHUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIepMeTp, BOJIBTMETP, CUYETUMK DICKTPUUECKOM
SHEPIUH, HIJIEKTPOOCBETHTEIbHbIE NPUOOPHI, HarpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(puMepBbI), 3JEKTPUYECKUE TPEJOXPAHUTENH, SJIEKTPOMArHUT, JJIEKTPOBUTATEIb
MOCTOSIHHOTO TOKa), HWCIOJb3ysl 3HAaHHUS O CBOWCTBaX (DU3UYECKUX SIBICHUH U
Heo0X0/1MMble (PU3NYECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIH TEPMOMETP, TEPMOC, MCHXPOMETD,
TUTPOMETp, ABHIATENlb BHYTPEHHErO CrOpaHMs, JJEKTPOCKOI, PEOCTar), COCTaBIATh
CXEMBI MEKTPUUYECKUX LENEH C MOCIENOBATEIbHBIM U MapaJUIENbHBIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyasi yCJIOBHbIE 0003HAUECHUS SJIEMEHTOB IEKTPUUECKHX IIETICH;
OPUBOAUTH MpuUMepbl (HAXOAWTh HMHGPOPMALMIO O MOpPUMEpax) IMPAKTHUECKOTO
UCIOJb30BAHUS (PU3MUECKUX 3HAHMM B TOBCEIHEBHOW >KM3HM ISl OOecreueHHs
0€30MacCHOCTH TpH OOpallleHud C NpudbOpaMu M TEXHUYECKHMMM YCTPOWCTBaMH,
COXPAHEHHs 3JI0pPOBbsI M COONIOJICHUS HOPM DKOJOTHMYECKOTO TMOBEJIEHHUS B
OKpYKaroUIen cpele;
OCYLIECTBIATh MOUCK HH(opManuu (u3HUecKoro cojiepxanuss B HrepHere, Ha
OCHOBE HMEIOIIUXCS 3HAHUW M IMYTEM CPaBHEHUS JOIOJHUTENBHBIX HMCTOYHHMKOB
BBIIEJISATh MH(POPMALMIO, KOTOpas SBISETCS TNPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOW;
MCIOJIb30BATh MPH BBHINIOJIHEHUN Y4€OHBIX 3aaHUN HAyYHO--TIONMYJIAPHYIO JTUTEPATypy
(Gu3MUecKOro cojaep)KaHus, CIOpaBOYHbIE MaTepHuajbl, pecypcbl cet HWHTepHer,
BJIAJIeTh MPUEMAMU KOHCIEKTHUPOBAHUS TEKCTa, NMpeoOpa3oBaHUs WHPOpMAMU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYIYIO;
co3/laBaTh COOCTBEHHbIE€ NHMCBbMEHHBIE U KpaTKHE YCTHBIE cOOOIIeHus, 00001as
MHGOPMALIMIO U3 HECKOJbKHUX HMCTOYHHMKOB (DPU3NYECKOTO COAEp)KaHUs, B TOM YHUCIE
NyOoJIMYHO  TPEACTaBIATH  pe3yidbTaThl  MPOEKTHOM MM  MCCIIENOBaTENIbCKOM
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NEeATENBbHOCTH, IIPY 3TOM I'PAMOTHO HCIIOJIB30BaTh M3YyYEHHBIN IOHATUMHBIN ammapar
Kypca (U3UKH, COIPOBOXK/IATh BBICTYIIJICHHE IIPE3CHTAIHEH;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCICIOBAHUN (PU3MUECKUX IPOLIECCOB
pacrpenesiiTh 00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMHU 3a/layaMH,
CJIICIUTH 3a BBINOJHEHUEM IUIAHA [JEHCTBUM WM KOPPEKTHPOBATH €ro, aJcKBAaTHO
OLICHMBATb  COOCTBEHHBIM BKJIAJ B  JICATENbHOCTb  TPYNINbl, BBICTPAUBATh
KOMMYHHKaTHBHOE B3aMOJCHCTBHUE, MIPOSBIISASL TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI.

K koniy obyuenuss B 9 kJjacce mnpeiMeTHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

UCII0JIb30BaTh IOHATHS. CHCTEMa OTCU€Ta, MaTepHallbHas TOYKa, TPacKTOpus,
OTHOCHUTEJIEHOCTh MEXaHMYECKOTO JBIDKeHHMs, Aedopmanus (yrnpyras, miacTHuecKas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTb M IEpPErpy3KH, LIEHTP
TSOKECTH, a0COJIIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOrO Tesa, pPaBHOBECHE,
MEXaHUYECKUEe KoJIeOaHWs M BOJHBI, 3BYK, HHOQPa3BYK U  YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JaTbHO30PKOCTh, CIEKTPbl HMCIYCKaHWs W MOIJIOLIeHHs, aibpa-, Oera- U ramma-
W3JTy4EHUs], U30TOIBI, JIEpPHAsl DHEPIEeTHKA,

pasnuuarh sBIEHHS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE IBHKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaJIeHne Tell, pABHOMEpPHOE
IBUKEHME 110 OKPYXHOCTH, B3aUMOJACHCTBHE Tell, PEaKTUBHOE JIBHIKEHUE,
KoJieOaTenbHOE JABWKEHHUE (3aTyxalolMe M BBIHYKICHHBIC KOJIEOaHWs), pPE30HAHC,
BOJHOBOE [JBW)KCHME, OTPAXEHHE 3ByKa, MPSAMOJIMHENHOE PACIPOCTPAHEHHUE,
OTpa)KEHHE U IIPEJIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0enoro cBera B CIEKTP U CJIOXKEHHUE CIEKTPAIbHBIX LBETOB, AUCHEPCHUS CBETa,
€CTECTBCHHAs] PaJMOAKTHBHOCTh, BO3ZHHMKHOBEHHE JIMHEHYAaTOrO CIEKTPa W3ITy4ICHHS)
II0 ONHCAaHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOLIUX
JaHHOE (hHU3NYECKOe SIBICHUE,

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PM3MUYECKUX SIBICHHI B OKpYyXarouiem Mupe (B
TOM uuciie (pU3NYecKre SBJICHUS B NPUPOJE. NMPUIUBBI U OTIUBHI, ABM)KEHHE IJIaHET
ConHeyHOU cUCTEMBI, PEAKTUBHOE JBUKEHHUE KUBBIX OPIraHU3MOB, BOCIIPUITHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHHE, CEMCMHUYECKUE BOJIHBI, I[yHaMH, 3X0, IBETa Tel,
ONTUYECKUE SIBJIEHUS B  MpHUpoJe, OHOJOrMYecKkoe JAEUCTBUE  BHUIUMOTO,
yAbTPapHOIETOBOTO U PEHTI€HOBCKOIO M3JIy4eHHMH, €CTECTBEHHBIH paJMOaKTHBHBIN
(GOH, KOCMHYECKHE JIyud, pPaJdOAKTUBHOE W3IIydCHHE TMPHUPOJHBIX MHUHEPAIOB,
JCHUCTBHE PaliOAKTHBHBIX U3JIYYCHUH HA OPraHU3M YEJIOBEKa), IPH STOM MEPEBOIUThH
NPaKTHYECKYIO 3a/1a4y B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOWCTBA (NMpPHU3HAKH)
(bu3nYeCcKUX SBICHUIA;

OIKCHIBATh U3YUYEHHBIE CBOMCTBA Tel M (PU3NYECKUE SIBICHUS, UCTIONb3Ys (pu3Hueckue
BEJIMYMHBI (CPEIHSsI U MTHOBEHHAsE CKOPOCTh Tella MPU HEPaBHOMEPHOM JIBIKCHHUH,
YCKOpEHHE, MEpPEMEIECHNE, IIyTh, YIJI0Bas CKOPOCTb, CHJIa TPEHHUs, CHJIA YIPYrOCTH,
CUjia TSKECTH, YCKOpEHHE CBOOOJHOIO MaJieHus, BEC Teja, UMIIYJIbC Tela, UMITYIIbC
CHJIbI, MeXaHH4ecKast paboTa U MOIIHOCTh, MOTEHIMAIbHAS SHEPTHUs TeNla, MOAHITOTO
HaJ| IOBEPXHOCTHIO 3€MJIM, IOTEHIIMAJIbHASL SHEPTUS CKATOW NPYKUHBI, KHHETUYECKast
SHEprus, MNOJHAas MEXaHWYecKas HHeprus, MEepuoJ] M 4YacToTa KoJeOaHuH, IMHa
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTeNlb IPEIOMIICHUS
Cpenbl), TIPU OMUCAHUM TMPABHJIBHO TPAKTOBATH (PM3MUECKHU CMBICI HCIIOJIB3YEMBIX
BEJIMYUH, OOO3HAYEHMS M €IUHHUIBI (PU3MYECKUX BEIMYUH, HAXOIUTh (HOPMYIHI,
CBSI3bIBAIOIME JAHHYIO (PU3MUECKYIO BEJIMYMHY C JPYTMMH BEITHYMHAMH, CTPOUTH
rpaMKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYNH,
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XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKHUE SBJICHUS U MPOIECCHI, UCTIONb3Ys 3aKOH
COXpaHEHUsl PHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHIUI CYNEPHO3ULUU CHII,
MIPUHLIUAI OTHOCUTENBbHOCTH ["anunes:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCA,
3aKOHBl OTpPaXEHUsT U MPEIOMIICHHUS] CBETa, 3aKOHBbl COXPAaHEHMs 3apsAI0OBOrO U
MacCoOBOIO 4HCENl MpU SAEPHBIX peakuusax, MOpU HSTOM JaBaTh CIIOBECHYIO
(bOpMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHUYECKOE BHIPAKEHHUE;

OOBSACHATH (PU3MUECKHE TMPOILECCHl U CBOWMCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE
CUTyallUi  IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BbIABIATh  NPUYHMHHO--
CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKUX [IaroB ¢ ONOpoi Ha 2—
3 M3y4YEHHBIX CBOWCTBA (PU3MYECKHX SABICHUHM, (PU3NUYECKHX 3aKOHOB WIH
3aKOHOMEPHOCTEM;

pemiaTh pacu€THbIC 3a1aun (OMUPAIOIIMECS HAa CUCTEMY U3 2—3 ypaBHEHHUIT), UCTIONB3Ys
3aKOHBI M (DOPMYIBI, CBSI3BIBAIONINE (PU3UYECKUE BEIUYMHBI. HAa OCHOBE aHaIU3a
YCIOBUSI 3aJlayd 3alHUChIBaTh KpPAaTKOE YCJIOBUE, BBISABIATh HEIOCTAIOLUIUME WU
M30BITOYHBIC JAaHHBIE, BHIOMPATh 3aKOHBI M (POPMYIBI, HEOOXOAMMBIC AJI PEIICHUs,
MPOBOJUTh pPAacy€Tbl W OUEHUBATH PEATMCTUYHOCTh IMOJYYEHHOTO 3HAYEHUs
(bu3HUECKOil BENUYUHBI,

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXHO PELIUTh MPU MOMOIIN (PU3UUIECKHX
METOJIOB,  HUCIOJIb3yd  ONHCAaHUE  HUCCIENOBAHMS,  BBIACISATH  IPOBEPSEMOE
MIPEANOJIOKEHHE, OLIEHUBaTh NPABMUIBHOCTh MOPSAJAKAa IPOBEACHUS MCCIEIOBaHUS,
JIeNaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOIEHUHN U OIBITOB,

MPOBOJUTH OMBITHI IO HAOMIONEHUIO (DU3NYECKUX SBICHUN WM (PU3NYECKUX CBOICTB
Ten (M3ydeHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBUCHMOCTh
nepuoja KonebaHuii MpyKMHHOTO MAasiTHUKA OT Macchl Tpy3a U KECTKOCTHU MPYKUHBI U
HE3aBHCHMOCTh OT aMIUTUTY/bl MaJIbIX KOJeOaHUM, MPSIMOIMHENHHOE pacIpOCTpaHEHUE
CBETa, paslioKeHHE Oeloro CBeTa B CIEKTP, H3yYeHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOWCTB H300pakeHHs TMpeaMeTa B coOuparomeid JIHH3E,
HAOJIFO/ICHUE CIUIONIHBIX M JIMHEHYATBIX CIEKTPOB H3JIYUCHHS): CaMOCTOSTEIBHO
coOuparh yCTaHOBKY M3 U30BITOYHOTO Habopa 000pynoBaHus, OMIUCHIBATH XO/1 OTIBITA U
€ro pe3yNibTaThl, JOPMYITHPOBATH BHIBOIHI;

MPOBOAUTH MPH HEOOXOAMMOCTH CEpPHI0 MPSMBIX HW3MEpPEHUH, Ompenesss cpenHee
3HAYCHUE H3MepseMOl BeWYMHbI ((OKYCHOE pacCTOSHHE COOMpAIONICH JIMH3BI),
000CHOBBIBaTh BHIOOP crioco0a u3MepeHus (M3MEpUTEIBHOTO PHOO0pPa);

MPOBOJUTHh HCCIEIOBAHUE 3aBUCHUMOCTEH (M3MUECKUX BEIMYMH C HMCIOIb30BAHUEM
OpSMBIX M3MEPEHU#l (3aBUCUMOCTh MYTH OT BPEMEHH IMPH PaBHOYCKOPEHHOM
IBWKCHHHM 0€3 HayallbHOM CKOpPOCTH, Tepuojaa KoyeOaHWi MaTeMaTH4ecKOTo
MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTH yIJla OTPAKEHHS CBETa OT yrja MaJeHUs u
yrjla IpeIOMIICHHS OT yrila TaJeHus ). TIaHUPOBATh MCCIIEOBAaHUE, CAMOCTOSITEIbHO
coOupaTth YCTaHOBKY, (HUKCHPOBATh pPE3YyJIbTAaThl MOJNYYEHHOH 3aBHCUMOCTHU
(bu3MUeCKUX BETUYMH B BHUJAE TaONHIl U TrpaduKOB, JENaTh BBIBOJBLI MO pe3yibTaTaMm
HCCIIeI0BaHUS,

MPOBOJIUTh KOCBEHHBIC HW3MEPEHUS (U3MUECKUX BeIMUUH (CpelHss CKOpOCTh U
YCKOpEHHE Teja MPH PaBHOYCKOPEHHOM JABHKEHUH, YCKOpPEHHE CBOOOJIHOTO MaJIeHus,
KECTKOCTh TPYKUHBI, KOXPPUIIMEHT TPEHUsI CKOJBKECHUs, MeXaHudeckas paboTa u
MOIIHOCTh, YacTOTa U TepuoJa KoJeOaHWH MaTEeMAaTHYEeCKOTO U MPYKUHHOTO
MasiTHUKOB, OMNTHYECKash CHUja COOUpAIOIeld JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, cCOOMpaTh SKCIEPUMEHTATbHYI0 YCTAaHOBKY W BBITIOJNHSTH
U3MEPEHUS, Cleaysd MPEUIOKEHHON MHCTPYKLHH, BBIYUCIATh 3HAUYECHUE BEIUYUHBI U
aHAIM3UPOBATh TMOJYYEHHBIE pE3YJAbTaTbl € Y4YETOM 3aJaHHOM MOTPEIIHOCTH
U3MEpPEHUN;
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coOnrofaTh TMpaBWiIa TEXHUKM Oe30macHOCTH Tpu paboTre ¢ IabopaTOPHBIM
o0opyZ0BaHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKH HW3YYEHHBIX (U3MUYECKUX MOJIENEeH: MaTepuaabHas
TOYKa, a0COJIOTHO TBEPIOE TENO, TOYEUHBIM HMCTOYHUK CBETA, JIy4, TOHKas IHH3A,
IJIaHeTapHasi MOJIENb aTOMA, HYKJIOHHAs! MOJIeNIb aTOMHOTO Spa;

XapaKTepU30BaTh TNPUHIUIBI JCHCTBUS H3YYCHHBIX TMPUOOPOB M TEXHUYECKUX
YCTPOMCTB ¢ OMOpoit Ha UX onucanus (B TOM YKCIIE: CIUIOMETP, TATIYHKH MOJOKESHUS,
paccTosIHUA ¥ YCKOPEHHUS, paKeTa, 9X0J0T, OYKH, IEPUCKOT, oToarmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOII, JO3MMETpP, Kamepa BuibcoHa), WCHONB3ys 3HAHHS O
CBOICTBaxX U3MUYECKUX SBICHUN U HEOOXOAUMbIE (PU3UUECKHE 3aKOHOMEPHOCTH,
HCIIOJIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKU M3YUEHHBIX TEXHMUYECKHX YCTPOUCTB,
HU3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB MPHU PEIICHUU y4eOHO--
MPAKTUYECKUX 3a]ad, OMTUYECKUE CXEMbI IS TIOCTPOCHUS M300paKeHUN B ILIOCKOM
3epKaje U coouparomiei TuH3e,

NPUBOAWTL TpPUMEPhl (HAXOAUTh HMHMOPMAIMIO O MPUMEPax) MPAKTHUECKOTO
UCTIONIb30BaHUsl (DM3MUECKUX 3HAHWM B TOBCEAHEBHOW JKHM3HU HJs OOecredeHus
0€30MacHOCTH TpU OOpalleHHH C NpUOOpaMU M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUs 3J0pPOBbS M COONIIOJICHUS HOPM DOKOJOTHMYECKOTO TIOBEJCHUS B
OKpYKaIoLIEn Cpele;

OCYILIECTBIIATh TMOUCK WHpopMaruu (usmueckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYNUpPYsST TIOWCKOBBIA 3ampoC, HAXOOUTh MYTH OINpeAeTICHHS
JOCTOBEPHOCTH TOJNy4eHHOM WHGPOpPMAIMM Ha OCHOBE UMEIONIMXCS 3HAHUA U
JOTIOJTHUTEIbHBIX UCTOUHHUKOB,

UCIIOJIb30BaTh MPH BHINOJHEHUH YU€OHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO TUTEPATYPY
(GU3NYECKOTO COJEep)KaHUs, CIpPAaBOYHBIE MaTepualibl, pecypchl cetu HHTepHerT,
BIAJeTh MpUEMAMH KOHCIIEKTHMPOBAHMS TEKCTa, MpeoOpazoBaHUs HHPOPMAIUH W3
OJIHOM 3HAKOBOW CUCTEMBI B APYIYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaLUU
U3 HECKOJIBKHX HCTOYHUKOB (PU3UYECKOrO COAep)KaHUS, MyOIUYHO TMPEACTABIATH
pe3ynbTaThl MPOEKTHOW WIIM UCCIEI0BATENbCKOM NEATENbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM MOHATUHHBIA ammapar W3y4aeMoro pasaena (U3MKH U
COMPOBOXAATh BBICTYIUICHUE IMpe3eHTallel ¢ y4éToM OCOOEHHOCTEH ayIuTOopuu

CBCPCTHUKOB.
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