Annomauus K padoueii npozpamme npeomema « Duzukay
ons ooyuarowuxca 7-9 knaccoe

PaGouass mporpamma mo ¢usuke s oOydaromuxcs /-9 KiaccoB cOCTaBlieHa B
COOTBETCTBUH ¢ TpeboBaHUsIMH DeiepaabHOr0 TOCYAapCTBEHHOT0 00pa30BaTEIbHOTO CTaH1apTa
OCHOBHOTO o001ero oOpasoBanusi, yrBep:xkaeHHbIM [Ipukazom MunucrepctBa oOpa3oBaHus U
Hayku Poccwmiickoii @enepanun ot 17.12.2010 © Ne 1897 «O06 yrBepxkaeHun QeneparibHOTO
rocy1apCcTBEHHOr0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO O0IIEro 00pa3oBaHUs».

Iesn npeamera:

¢ YCBOCHHC YyYallIUMHUCH CMbICIIa OCHOBHBIX NOHSATHUA W 3aKOHOB (1)I/I3I/IKI/I, B3anMOCBA3U
MEXy HUMH,

e (opMupoOBaHHE CHCTEMBl HAyYHBIX 3HAHUH O MPHUpOJE, e (yHIaMEHTAIbHBIX 3aKOHAX
JUISL TOCTPOCHUS MIPECTAaBICHUS O (PU3MUECKON KapTUHE MUPA;

e cucreMaTH3alMs 3HAaHUH O MHOTOOOpa3uu OOBEKTOB W SIBICHHHA MPHUPOIBI, O
3aKOHOMEPHOCTSX MPOIIECCOB M O 3aKOHAaX (U3HMKH JUIsl OCO3HAHHMS BO3MOXKHOCTHU
Pa3yMHOI'O UCII0JIb30BaHUA IIOCTI/DKCHI/II\/JI HAayKH B I[aJIbHefIIHeM Pa3BUTHUHU LHUBUIIN3AlHUU,

e (opMupoBaHHe YOCKICHHOCTH B IO3HABAEMOCTH OKPYIKAIOIIETO MUPA U JOCTOBEPHOCTH
HAYYHBIX METOJ/IOB €0 U3yUCHHUS,

¢ OpraHusanyAa 5KOJIOTrMYCCKOTrO MBINUICHUA U HECHHOCTHOTO OTHOIICHUSA K ITPUPOIC,

® pa3BUTHE MO3HABATEIHHBIX MHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEH yJalIuXcs, a TaKKe
MHTEpeca K PACHIMPEHHIO U YriyOneHnto (U3NYecKuX 3HAHWW M BBHIOOpa (M3MKH Kak
npOopHILHOTO IPEMETA.

JocTkeHne neneit 00ecreunBaeTcs peeHeM CJIeIyIoImMX 3a1a4:

® 3HAKOMCTBO YYalIMXCS C METOJOM HAyyHOrO IO3HAHUS M METOJIAMH HCCIICIOBAHMSI
00BEKTOB U SIBIICHHUIA TPUPOJIBI;

o HpI/IO6peTeHI/I€ ydyaluMucs 3HAaHUH O MCXAaHUYCCKUX, TCIJIOBBIX, 3JICKTPOMArHUuTHBIX U
KBAaHTOBBIX SIBJICHUSX, (GPU3NYCCKUX BEIUYMHAX, XaPAKTEPU3YIOIIMX 3TH SBJICHUS;

e (GopMHpPOBAHME Y YyYalIMXCs YMEHUM HAOIIOJaTh MPUPOAHBIC SIBICHUS U BBIIOJHITH
OIIBITHI, na6opaToprle pa6OTI>I n SKCIICPUMCHTAJIBLHBIC HUCCIICAOBaHUA Cc
UCIIOJIb30BAaHUEM H3MEPHUTEIbHBIX MPUOOPOB, MIMPOKO NMPUMEHSEMBIX B NMPaKTHUECKOU
JKU3HHU,

e OBJIQJICHUE yYaIlUMUCS TaKMMH OOLIEHAyYHBIMU MOHATUSAMH, KaK MPUPOAHOE SIBICHUE,
OMIIUPUYECKH YCTAHOBJIEHHBIM (akT, mpoOieMa, TUMOTe3a, TEOPETUYECKUH BBIBOJ,
pe3yabTaT IKCIIEPUMEHTAIBHOM MTPOBEPKH;

® [IOHMMaHHE yYallUMHCS OTIMYMN Hay4yHBIX JAHHBIX OT HEMpPOBEpEeHHOW HMHpOopMaIuH,
LIEHHOCTH HAayKW JJIsl YAOBJIETBOPEHHs OBITOBBIX, MPOMU3BOJCTBEHHBIX U KYJIbTYPHBIX
NOTpeOHOCTEN uenoBeKa.

B mporpamme oTpaxaercs peanu3alis BOCHUTATENIbHOTO MOTEHIMAda Ypoka (DU3MKH,
KOTOpBIfI npeamnojgarac€t HMCIOJIb30BaHUE PpPa3jIMYHBIX BHJAO0B H (pOpM ACATCIIbHOCTH,
OPUEHTHPOBAHHOM Ha IleJieBble NPUOPHUTETHI, CBA3aHHBIE C BO3PACTHBIMH OCOOEHHOCTAMHU
oOyJaromuxcs.

Pabouas nmporpamma no (usuke npeamnoaraeT ucrnoib3oBanue cienyromnero Y MK:

1. Vuebuuk. ®usuka — 7 xinacc, arop A.B. I1épsimkun, A.W. UBanos; PexomennoBano
MO P® . Mockaa. «IIpocsenienney;

2. VYuebnuk. ®usuka — 8 kiacc, arop A.B. [1éprimkun, A.W. MBanoB; PexomennoBaHO
MO P® . Mockaa. «IIpocsemnienney;

3. VYuebnuk. ®usuka — 9 knacc, asrop A.B. IIépeimkun, I'yrhuk E.M, A.W. lBaHoB,
[TerpoBa M.A. PexomengoBano MO P® . Mockga. «IIpocBemnieHue;



Cooepotcanue npozpammosl nPeOCMAagieHo Ce0YIOUWUMU PA30enaAMU:

1. nnaHupyemble pe3yabTaThl OCBOECHUS y4eOHOIO MpeIMeTa;

3. conepkanue y4eOHOTO IpeIMETa;

4. TemaTuyecKkoe IUIAHUPOBAHHME C yKa3aHHEM KOJIMYECTBA YacoOB, OTBOJAMMBIX Ha
OCBOCHHE KaXJI0 TEMBI, ¢ y4ETOM paboueil mporpaMMbl BOCTIUTAHHS

Mecmo Kypca 6 yuebnom niane
Ha uzyuenne npenmera «Pusuka» Beigensercs 70 gyacoB B roa B 7 kiacce, 70 yacoB B

rox B 8 knacce, 105 yacoB B rog B 9 knacce.

Ilnanupyemoie pesynomamol 0céoenus yuedonozo npeomema
JINYHOCTHBIE pPe3yJIbTaThl

JIuunocmmnuie pe3yibmamasl

Ilampuomuueckoe eocnumanue:

—IpPOSIBIIECHUE HHTEpeca K HCTOPUH U COBPEMEHHOMY COCTOSIHUKO POCCHMCKOMN
(bu3myecKon HAyKH;

—IIEHHOCTHOE OTHOIICHHE K JOCTH)KECHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB.

I'pasicoancroe u 0yxo8Ho-HpascmeeHHoe 80CnNUmMaHue:

—TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXJCHUM OOLIECTBEHHO- 3HAYUMBIX H
ATUYECKHUX MPOOIIEM, CBS3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JTOCTIKCHHUHN (PU3UKH;
—O0CO3HaHHE BaKHOCTU MOPAJIbHO-3TUYECKUX IMPUHIUIIOB B JEATEIBHOCTH YUEHOTO.
Ocmemuyeckoe socnumanue:

—BOCIIPUATHE ICTETUYECKUX KAa4eCTB (PU3MYECKONH HAYKH: €€ TApMOHUYHOTO MOCTPOCHHS,
CTPOIrOCTH, TOYHOCTH, JAKOHUYHOCTHU. LIeHHOCTH HAyYHOTO MO3HAHUS:

—O0CO3HaHHE EHHOCTH (U3NYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUpa,
OCHOBBI Pa3BUTHs TEXHOJIOTHH, BaXKHENIIIEN COCTABIISIIOIEH KYJIbTYPBbI;

—pa3BUTHE HAyYHOH JII0003HATEIBHOCTH, MHTEpPECA K UCCIIEA0BATEIbCKON JIESITEIbHOCTH.
Dopmuposanue Kyibmypvl 300p08bsi U IMOYUOHATLHO2O OACONONYVYUA:

—O0CO3HaHHUE IIEHHOCTH 0e30macHOoro odpas3a >KM3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MHpE, BaXXHOCTH MpaBuil O€30MacHOTO MOBEACHUS Ha TPAHCIOPTE, Ha J0porax, c
AJIEKTPUYECKUM U TETUIOBBIM 000pPY/IOBaHHMEM B JIOMAIIIHUX YCJIOBUSX;
—Cc(hOpMUPOBAHHOCTh HaBBIKA pediekcuu, IpU3HaAHUE CBOETO MpaBa Ha OIIMOKY U TaKOTO
K€ Mpasa y ApYyroro 4eioBeka.

Tpyoosoe socnumanue:

—aKTHUBHOE Y4YacTHE€ B PEIICHUH MPAKTHYECKHUX 3a7ad (B paMKaxX CEMbHU, IIKOJIbI, TOPOJa,
Kpasl) TEXHOJIOTHYECKOW M COLMaJIbHOM HamnpaBIE€HHOCTH, TPeOYyIOIIUX B TOM 4YHUCIE U
(bU3nUecKUX 3HAHUI;

—MUHTEpeC K MPAKTUYECKOMY H3Yy4YEHHUIO Npodeccuil, CBA3aHHBIX ¢ PUIUKOIL.
Jxonozuueckoe gocnumanue:

—OpHEeHTalMsd Ha NpPUMEHEHHE (PU3MYECKUX 3HAaHUN ISl pelleHus 3ajlad B 00acTu
OKpYy>Karollel cpeibl, MIIaHUPOBAHUS MOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBUI
JUISL OKPY’KaroLEeH cpenbl;

—OCO3HaHHE TJI00aIBbHOr0 XapaKTepa 3KOJIOTMYECKUX MPOOJIeM U MyTed UX PelICHHUS.
Aoanmayus obyuarowe2ocs K UsMEHAIOWUMCSL YCIIO8UAM COYUATLHOU U NPUPOOHOU CPeObl:
—TIIOTPEOHOCTh BO B3aUMOJEMCTBUM MPHU BBIIOJIHEHUM MCCIEIOBAHUN U TPOEKTOB
(U3UYECKON HaNpPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHX;

—TIOBBIIIEHUE YPOBHSI CBOEM KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO AEATEIbHOCTD;
—TI0TpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM uucie (HOpMyJIUpOBaTh HIEH,
MOHATHSI, TUIOTE3bl O (PU3MUECKUX OOBEKTaX U SBICHUSX;

—O0cCo3HaHue Ae(PUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;
—IUJIaHUPOBAHUE CBOETO PAa3BUTHS B IPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUIA;
—CTpEeMJIEHHE aHaJM3UpOBaTh U BBISBISITh B3aUMOCBSI3M MPUPOJBI, OOIIEeCTBA U



SKOHOMUKH, B TOM YHCJIE C UCTOJIb30BaHNEM (U3NUCCKUX 3HAHUI;

—OIICHKa CBOUX JEHCTBUH € y4ETOM BIMSHHS Ha OKPYXKAIOIIYIO CpEIy, BO3MOXKHBIX
rI100TBHBIX TIOCIEACTBUH.

Memanpeomemnmnuwie pe3yiomamat

7 Knacc

YHuﬁepCtlJleble nosznaeamesnbHble 0CUCMEUS:

bazosvie nocuueckue oelicmeust:

—BBIIBJISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKN 00BEKTOB (SIBJICHUN);
—yCTaHaBIIMBAaTh CYIISCTBEHHBIM MPU3HAK KJIACCHU(UKAIINU, OCHOBAHUS 7T 000O0IICHUS
1 CpaBHECHWS,

—BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOpPEUHS B paccMaTpUBAeMbIX (akTax, JAaHHBIX U
HaOJIIOICHUSIX, OTHOCSIINXCS K (QU3UYSCKUM SBIICHUSM;

—BBISIBIIATh TPUYUHHO-CJIICACTBEHHBIC CBS3W MPH HW3YUYCHUU (PU3UUYCCKUX SIBJICHHUU U
MPOLIECCOB; JieJIaTh BBIBOALI C HCIIOJb30BAaHHEM JICAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOUSHHH, BBIIBUTATh THIIOTE3bI O B3AUMOCBSI3SIX (DU3MUYECKUX BEIUYHH,

bazosvie ucciedosamenvckue oelcmeus:

—MCMOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKUI HHCTPYMEHT MO3HAHUS,

—IIPOBOJIUTH IO CAMOCTOSITEIbHO COCTABICHHOMY IIJIaHY OMBIT, HECIOXKHBIN (pu3ndecKuit
AKCIIEPUMEHT, HEOOJBIIIOE HUCCIIeAOBaHNE (DU3NICCKOTO SIBIICHUS,

Paboma c unghopmayuer:

—IpPUMEHATh Pa3IMYHBbIE METOJbl, MHCTPYMEHTBI W 3allpoChl NpHU IOUCKEe U oTbope
MHGOPMAIINH WU JAHHBIX ¢ YI4ETOM MPEIOKCHHON yueOHOH (hU3nIecKoil 3a1auu;
—aHaJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETHPOBATH MHOOPMAIUIO Pa3TUYHBIX
BHJIOB U (DOpM TIIpeACTaBIICHUS;

Ynusepcaﬂbubw KOMMYHUKAaMmMuUuEeHblEe oelicmeus

Obwenue:

—B Xo0Je 00cyxaeHus ydeOHOro marepuaina, pe3yJbTaToB JAaOOpATOPHBIX pPadbOT u
MPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYXJIae€MOW TE€Mbl W BBICKA3bIBATh WJEH,
HalleJICHHBIE Ha pEIICHHUE 3aJ1aud U MoiepKaHue OJ1aroKenaTeIbHOCTH OOIICHUS;
—COIOCTABJSATh CBOM CYXACHUSI C CYXICHUSMH JPYyTHMX YYacTHHUKOB JHMAyora,
0OHapYKUBATh Pa3IUINE U CXOJICTBO IMO3UIU;

—BBIpaXaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

—MyOIUYHO  TIPENICTABIATH  PE3YJbTAaThl  BBIMIOJIHEHHOTO  (PU3HMYECKOro  OMbITa
(PKCIIEpUMEHTa, HCCIIEIOBAHMS, TIPOCKTA).

Coemecmuas dessmenbHOCMb (COMPYOHUUECMBO):

—IIOHUMATh M UCITOJIH30BATh MPEUMYIIECTBA KOMaHHON M WHIMBUAYAJIBHOW paOOThI MpH
pelIeHnr KOHKPETHOH (pu3nueckoil mpoOiemsl;

—TMpUHUMATH 1IeI1 COBMECTHON JIeSITEILHOCTH, OpPTraHU30BBIBATH JACHCTBUA MO €&
JIOCTIKCHUIO: PaCIpeIeNIITh POJIA, OOCYX IaTh IPOIECCHl M PEe3yIbTaThl COBMECTHOM
paboThI; 00001IaTh MHEHUSI HECKOJIBKHUX JTFOJIEH;

—BBINOJIHATH CBOIO YacTh PAOOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJibTaTa IO CBOEMY
HaMpaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBUS C IPYTUMH YJICHAMHU KOMAaH/IbI,
—OIICHUBATh KaYeCTBO CBOETO BKJIAJIa B OO MTPOJYKT IO KPUTEPHSIM, CAMOCTOSATEIIHHO
chopMyIHpOBaHHBIM YUYaCTHUKAMH B3aUMOICHCTBHSI.

Ynuueepcanvnwie pecynamuenuie oeitcmeusn

Camoopeanuzayus.:

—BBISIBIIITH IPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYALMUSIX, TPEOYIOLIUX /I pelIeHUs
(bU3nUecKUX 3HAHUM;

—OpUEHTHPOBATHCA B PA3NIMYHBIX IOJAXO0JAaX NPHUHATUSA peIIeHUN (MHIWBUAYaJIbHOE,



MIPUHSITHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUN TPYIIINON);

—CaMOCTOSITEJIbHO COCTaBJIATh aJITOPUTM pelieHuss (U3NYEeCKON 3aJauu WIM IUIaHa
HCCIICIOBAHUSI C YYETOM HMEIONIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh MpeaiiaraeMble BApUaHThl PELICHUI;

—JenaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmpons (pegaexcus):

—J1aBaTh aJICKBaTHYIO OLIEHKY CUTYyallUH U MpeJjiaraTh MiaH €€ U3MEeHEHUS;

—O0OBSCHATh MIPUYMHBI JOCTHKEHUS (HEAOCTUKEHUS) pe3yIbTaTOB JIeSITEIbHOCTH, JaBaTh
OLICHKY IIPUOOPETEHHOMY OIIBITY;

—OIIEHUBATh COOTBETCTBUE pe3yiIbTaTa IEIU U YCIOBUSIM.

OMOYUOHANLHDLIL UHMEIIEKM.:

—CTaBUTh ce0s HAa MECTO JAPYroro 4ejaoBeKa B XOJE CIOopa WIM JUCKYCCUHM Ha HAyYHYIO
TeMy, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ipunsamue cebs u opyeux:

—TIpu3HaBaTh CBOE MpPaBO Ha OIMMOKY IMpHU pelmieHuH Q(U3NYECKUX 3a7ad WIH B
YTBEPKACHUSX Ha HAYIHBIE TEMbI M TAKOE K€ TIPaBO JPYyToro.

8 Knacc

Ynusepcaﬂbubw no3HaeamesibHble 0CUCMEUSL:

bazosvle nocuveckue oelcmeust:

—BBISIBIIATH U XapaKTEPU30BATh CYIMICCTBCHHBIC ITPU3HAKN OOBEKTOB (SIBICHU ),
—YyCTaHaABJIIMBAaTh CYIIECTBCHHBIN MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS JUIsI 0000IICHHUS
Y CpaBHCHHS;

—BBISIBJIATh 3aKOHOMEPHOCTH W IIPOTHBOPEUMS B paccMaTpHMBacMbIX (haKTaX, JAHHBIX U
HaOJFOACHUSIX, OTHOCSIIUXCS K (PU3HYICCKUM SIBIICHUSIM;

—BBISIBIISITh TTPUYMHHO-CJICIICTBEHHBIC CBSI3U TNPU HM3YyYCHUH (U3NYECKUX SIBJICHUU H
MPOIECCOB; JeJlaTh BBIBOJIBI C HCMOJIB30BaHWEM JCAYKTHBHBIX W WHIYKTUBHBIX
YMO3aKIFOUEHUM, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PU3HUCCKUX BEITUYUH;

—CaMOCTOSITeJIbHO BBIOMPATH CITOCO0 pemeHust yueOHou puznueckoit 3axaun (CpaBHEHHE
HECKOJIbKMX BapHMaHTOB pEIIeHHUs, BBIOOp Haubojee MNOAXOASIIETO C  Y4ETOM
CaMOCTOSITEJIbHO BBIJCIEHHBIX KPUTEPHUEB).

bazosvie uccnedosamenvckue deticmausi:

—MHCMOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKUI MHCTPYMEHT O3HAHUS,

—IpPOBOJUTh IO CAaMOCTOSATEIBHO COCTaBJICHHOMY IUIAaHY ONBIT, HE- CJIOXHBIN
(bu3mYeCcKHil SKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeJOBaHNE (PU3UUECKOTO SIBIICHUS;
—OIIEHUBAaTh Ha MPUMEHHUMOCTb M JOCTOBEPHOCTh HMH(OpPMAIUIO, MOJYYEHHYIO B XOJ€
HCCJIEIOBAHUSI WM SKCIIEPUMEHTA;

—CaMOCTOSITEIbHO (D OPMYJIMPOBAaTH  OOOOIIEHUMS U BBIBOJABI IO  pe3yibTaTaM
MIPOBEIEHHOI0 HAOIIO/I€HUS, OIIBITA, UCCIIEAOBAHUS;

—IIPOTHO3MPOBATH BO3MOXKHOE JajbHelIIee pa3BUTHE (PU3NYECKUX IPOLIECCOB, a TaKKe
BBIJIBUTATh MPEANOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBHUSIX U KOHTEKCTaX.

Paboma c ungopmayueii:

—IpPUMEHATh Pa3JIUYHbIE METOJIbl, MHCTPYMEHThI M 3aIlpochl IMpH IOUCKE M OTOOpe
MH(pOpMaIIK WM TaHHBIX C yYETOM MPEJI0KeHHON yueOHol ¢pu3ndyeckon 3a1auu;
—aHaJIM3UPOBaTh, CUCTEMATU3NPOBATh U UHTEPHPETUPOBATH MH- (OPMAIUIO PA3IMYHBIX
BUJIOB U (POPM TNpEICTABICHUS;

—CaMOCTOSITEJIbHO BBIOMpAaTh ONTHMabHYIO (GOpMYy MpeAcTaBlIeHUs HHPOpPMALUU U
WJUTIOCTPUPOBATh pEIIAEMBIE 3a/aud HE- CJIO0XHBIMH CXE€MaMH, AuarpaMMaMH, HHOU
rpaduKor U UX KOMOWHAITUSIMU.

Yuueepcaﬂbubw KOMMYHUKAamMueHbsle oelicmeus



Obwenue:

—B XoJie OOCYXIEHMsI y4eOHOro Marepuasna, pe3yJbTaToB JAa0OpaTOpPHBIX padboT u
MIPOCKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCY)KIAaeMOW TEMbl W BBICKA3bIBATh HJICH,
HalleJICHHBIC Ha DEIICHUE 3aJ1aud U MojAepKaHue 0J1arokenaTeIbHOCTH OOIICHUS;
—COTIOCTABJISITh CBOM CYXICHUS C CYXICHHUSIMH JPYTUX YYaCTHHKOB JIMAJIora,
O0OHapyY)KUBaTh PA3IUIUE U CXOJICTBO IMO3UITU;

—BBIpaXaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

—nyOJIMYHO  TPEACTABIATh  PE3yJIbTaThl  BBINOJHEHHOTO  (DU3MYECKOro  OIbITa
(9KCIIepUMEHTa, HCCIICIOBAHMS, TIPOCKTA).

Coemecmuas dessmenbHOCMb (COMPYOHUUECMBO):

—TIIOHUMATh M UCIIOJIb30BaTh IPEUMYIIECCTBA KOMaHHON U WHIMBHUIYAJIBHOW paOOThI MpH
pelIeHNN KOHKPETHOM (hU3UYECKON TPOOIIeMBI;

—IOpUHAMATh LEJIM COBMECTHOW JESTEIbHOCTH, OPraHU30BBIBATH JCUCTBHUS IO €€
JIOCTHIKCHHUIO: PACIIPElIeNIsATh POJIM, OOCYXJaTh IPOILECChl W PE3yJIbTaThl COBMECTHOM
paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JTIOCH;

—BBINIOJIHATh CBOKO YacTh PpabOThI, JOCTUTAsT KAauyeCTBEHHOTO pe3yjbTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPJAUHUPYSI CBOU JICUCTBUS C APYTUMH YICHAMU KOMaH/IbI,
—OIIEHUBATh KaYECTBO CBOETO BKJIaJIa B OOUINM MPOAYKT IO KPUTEPUSIM, CAMOCTOATEIHHO
chopMyIMpOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

Yuueepcanvnuie pecynamuenuie oeiicmeusn

Camoopeanuzayus:

—BBISIBIIATH TPOOJIEMBI B JKU3HCHHBIX U YYCOHBIX CUTYAIHUsIX, TPEOYIOMNX JJIsT PEIICHUS
(bU3nUecKUX 3HAHUI;

—OpPHUEHTHPOBATHCS B PA3IMYHBIX MOAXOJAaX TIPUHITHS pEIICHUH (MHIUBUIyaTbHOES,
MIPUHSITHE PEILICHUs B TPYIINE, IPUHATHE PEIICHUN TPYIINON);

Camoxonmpons (pegnexcus):

—J1aBaTh aJICKBAaTHYIO OLICHKY CUTYyalluH U IIpeJjiaraTh miad e€ n3MEeHEHUS;

—O0OBSACHATh IPUYMHBI JOCTHKECHUS (HEJOCTHXKEHUS) PEe3yIbTaTOB JICSITEIbHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

—BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTH (B TOM YHCII€ B XOJI BBIMOJTHEHHS (PU3HYECKOTO
WCCIIETOBAHUS FUIH TIPOCKTA) Ha OCHOBE HOBBIX OOCTOSITENIHCTB, M3MEHUBIIIMXCS CUTYyaIui,
YCTaHOBJIEHHBIX OIMIMOOK, BOBHUKIIINX TPYIHOCTEH;

—OIICHUBATh COOTBETCTBHE PE3YJIbTATa LEIN U YCIOBHSIM.

OmoyuonanbHblll UHMENNeKm:

—CTaBHUTh ce0s1 Ha MECTO JPYroro 4eioBeKa B XOJIe CIopa WIIM JUCKYCCHU Ha HAYUYHYIO
TeMy, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ilpunsamue cebs u opyeux:

—Tpu3HaBaTh CBOE MpaBO Ha OMIMOKY TMpU peleHuu ¢GU3NYEeCKUX 3a7ad WIH B
YTBEPKACHUSX Ha HAYYHBIE TEMBI H TAKOE K€ MPaBo JPYyroro.

9 knacc

Yuusepcaﬂbuble nO3HasamenbHble OCUCMBUSL:

baszoevie nocuueckue oeticmsusi:

—BBISIBJIATH U XapaKTE€PU30BaTh CYILIECTBEHHBIE NTPU3HAKU OOBEKTOB (SIBJICHUN);
—YyCTaHaBJIMBaTh CYIIECTBEHHBIM MPHU3HAK KIaCCU(PHUKALMU, OCHOBAHUS UIsI 0000IIEeHUS
1 CpaBHEHMS,

—BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHBOPEUMS] B paccMaTpUBaeMbIX (paKTaxX, JaHHBIX U
HaOJIIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SBICHUSIM;

—BBISBIIITh ITPUYMHHO-CIICICTBEHHBIE CBSI3U TNPU HM3YyYEHUH (U3NYECKUX SIBICHUU H
IIPOLIECCOB; JIeJIaTh BBIBOABI C HCIIOJb30BAaHUEM JEAYKTUBHBIX M HWHAYKTHUBHBIX



yMOS&KJ’HO‘-ICHHﬁ, BBIABHUTATh TUITIOTE3bI O B3aUMOCBA3AX (bI/IBI/I‘-IeCKI/IX BCJIIMYHH,

—CaMOCTOSITEILHO BBIOMpPATh CIOCOO perieHus yueOHou (pr3nueckoit 3agaun (CpaBHEHHE
HECKOJBKHUX BapUaHTOB pEIICHUs, BBIOOP HauboJee TMOAXOASAIIEr0 C  Y4E€ToM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).

baszosvie uccneoosamenvcrue oeticmausi:

—MHCTOJIb30BaTh BOMPOCHI KaK UCCIICIOBATEILCKUI HHCTPYMEHT MO3HAHUS,

—TIMpPOBOJIUTh IO CAaMOCTOSTEIBLHO COCTABJICHHOMY IUIAaHY OIBIT, HE- CIOXHBIN
(UBUYECKHIT SKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeI0BaHUE (PU3UIECKOTO SIBJICHUS,
—OIICHUBATh HA MPUMEHHUMOCTh M JIOCTOBEPHOCTh HH(OpMAINIO, MOJYYSHHYIO B XOJe
WCCIICIOBAHUS WIIA SKCIIEPUMEHTA;

—CaMOCTOSITeNIbHO (D OPMYJIUPOBAThL  OOOOIEHHWS W  BBIBOJABI MO  pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHHS;

—IPOTHO3UPOBATh BO3MOXHOE JajbHEWIIee pa3BUTHE (GU3NUECKUX IPOIIECCOB, a TaKXKe
BBIJIBUTATh MPEJITOJIOKEHHS 00 UX Pa3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTaX.

Paboma c ungopmayueii:

—IPUMEHATh PA3JIMYHBIC METOJIbI, MHCTPYMEHTHI W 3allpOChl IPHU IOUCKE W OTOOpe
WH(pOpMAIIMK WM TaHHBIX C YYETOM MPEJI0KCHHON yueOHOH (hH3nYeCcKOl 3a/1a4u;
—aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh WH- (POPMAIUIO PA3TUIHBIX
BHJIOB U (DOpM TIIpeACTaBICHUS;

—CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIBHYIO (GOpMY NpEACTaBiICHUS HWH(pOpMAIMU U
WUTIOCTPUPOBATh peIlacMble 3aJladll HE- CIOXHBIMH CXEMaMH, JuarpaMMaMH, HWHOU
rpadukoil U ©X KOMOWHAIUSMHU.

YHuﬁepCtlJleble KOMMYHUKamueHbsle oelicmeus

Obwenue:

—B Xo0Je 00cyxaeHus ydyeOHOro marepuaina, pe3yJbTaToB JAaOOpATOPHBIX pPadOT H
MPOEKTOB 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TE€Mbl M BBICKA3bIBaTh HJICH,
HalIeJICHHBIC Ha DEIICHUE 3aJ1aud U MoAAepKaHue 0J1aro)KenaTeIbHOCTH OOIICHUS;
—COIOCTABJISATh CBOM CYXACHUSI C CYXICHUSMH JPYTMX YYacCTHHUKOB JHMaJora,
0OHapYKMBaTh Pa3IUINE U CXOJICTBO IMO3UINNT;

—BBIpaXaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

—MyOIUYHO  TIPENICTaBIATH  PE3YJbTAaThl  BBIOJIHEHHOTO  (PU3MYECKOro  OmbITa
(PKCIIepUMEHTa, HCCIIEIOBAHMS, TIPOCKTA).

Coemecmuas dessmenbHOCMb (COMPYOHUUECMBO):

—IIOHUMATh M UCIIOJIH30BaTh MPEUMYIIECTBA KOMaHAHOW M WHIUBUAYAJIIBHOW paOOTHI MpH
pelIeHnr KOHKPETHOH (pu3nueckoil mpoOiemsl;

—TMpUHUMATH 1IeI1 COBMECTHON JESITEIbHOCTH, OpPTraHU30BBIBATH JACHCTBUA MO €&
JIOCTIKCHUIO: PaCIpeIelIITh POJIA, OOCYX IaTh IPOILECCHl M PEe3yIbTaThl COBMECTHOM
paboThI; 00001IaTh MHEHUSI HECKOJIBKHUX JTFOJIEH;

—BBINOJIHATH CBOIO YacTh Pa0OTHI, JIOCTHTas KA4eCTBEHHOI'O pe3yJbTaTra MO CBOEMY
HaMpaBJIECHUIO U KOOPAUHUPYS CBOM ACHCTBUS C IPYTUMH UJICHAMHU KOMAaH/IbI,
—OIICHUBATh KaYeCTBO CBOETO BKJIAJIa B OO MTPOJAYKT IO KPUTECPHSIM, CAMOCTOSATEIIHHO
chopMyIHpOBaHHBIM YUYaCTHUKAMH B3aUMOJICHUCTBHUSI.

Ynuueepcanvnuie pecynamuenuie oeitcmeusn

Camoopeanuzayus:

—BBISIBIIITH MPOOJIEMBI B KU3HEHHBIX U YUECOHBIX CUTYyaLUsIX, TPEOYIOLIUX /I pelIeHUs
(U3UYECKUX 3HAHUN;

—OpPHUEHTUPOBATHCSI B PA3IUYHBIX MOAXOJAaX MPHUHATHUS pelIeHUuN (MHIUBUIYyalIbHOE,
MIPUHSATHE PELLICHUs B TPYyIIIE, IPUHATHE PELLICHUH Ipynmoi);

—CaMOCTOSITEJIbHO COCTaBJIATh aJITOPUTM pelieHus] (U3NYECKON 3ajauu WIM IUlaHa
UCCIIEIOBAHUS C YYETOM MMEIOIIMXCS PEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,



apryMEHTHPOBATH MpejIaracMble BApHAHTHI PEIICHUI;

—J1enaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

Camokxoumpons (penexcus):

—JaBaTh aJICKBAaTHYIO OIICHKY CUTYyaIlUH U IIpeJjiaraTh Iiad e€ N3MEeHCHUS;

—O0OBSCHATH IPUYHHBI JOCTHKCHHS (HEIOCTHIKCHUS) PEe3yIbTATOB JICSITEILHOCTH, JaBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY;

—BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTH (B TOM YHCJIE€ B XOJ BBITIOJHECHUS (PU3UUESCKOTO
HCCIIeIOBAHUSI UJIU MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBIIUXCS CUTYyalIUM,
YCTaHOBJICHHBIX OIIMOOK, BOZHUKIIINX TPYIHOCTEH;

—OIIEHUBATh COOTBETCTBUE pe3yiIbTaTa IEIU U YCIOBUSIM.

OMOYUOHANLHDLIL UHMEIIEKM.:

—CTaBUTh ce0s HAa MECTO JAPYroro 4ejaoBeKa B XOJE CIOpa WIM JUCKYCCUHM Ha HAYyYHYIO
TeMy, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ipunsamue cebs u opyeux:

—TIpu3HaBaTh CBOE MpPaBO Ha OIMMOKY IMpHU pelmieHuH Q(U3NYECKUX 3a7ad WIH B
YTBEPKACHUSX Ha HAYIHBIE TEMbI M TAKOE K€ TIPaBO JPYyToro.

Ilpeomemmnuie pezynomamot

7 KJaacc

[IpenmeTHble  pe3ynpTarbl Ha  0a30BOM  YpOBHE  JIOJDKHBI  OTpa)kaTh
c(hopMHUpOBAHHOCTH y 00YyYAIOMNUXCS YMEHHIA:
—MWCHOJIb30BaTh MOHATHUSA: (U3NUYECKHUE U XUMHUUYECKHE SIBJICHUS; HAOIIOJIEHUE,
AKCIIEPUMEHT, MOJEJb, TUMOTE3a; €IUHUIBI (U3NUYECKUX BEIWYMUH; aTOM, MOJIEKyJa,
arperaTHble COCTOSIHUS BemlecTBa (TBEPAOE, KUAKOE, Ta3000pa3HOE); MEXaHUYECKOE
JIBUYKEHUE (paBHOMEDHOE, HEpaBHOMEPHOE, MIPSAMOJIMHEWHOE), TpaeKTOpHUs,
paBHOAelcTByIOIIass cwi, naedpopManuss (ymnpyras, IUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;
—paznu4ath sBiaeHus (quddy3us; TerIoBoe IBUKEHHE YaCTUI] BEIIECTBA; PABHOMEPHOE
JIBUOKEHHE; HEPAaBHOMEPHOE JIBU)KEHHE; WHEPIUs; B3aUMOJICHCTBHE TEJ; pPaBHOBECHE
TBEPIBIX TEJI C 3aKPEIUIEHHOMW OChIO BpallleHUs; Nepenadya JaBJ€HUs TBEPABIMU TEIaMH,
JKUJIKOCTSMH U Ta3aMu; aTMoc(epHoe JaBji€HHE; IIJIaBaHUE TeJ; IPEeBpallCHUS
MEXaHUYECKON HSHEpPruM) MO OMHCAHHIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SIBJICHUE;
—pacrno3HaBaTh MPOSIBJIEHUE HW3YyUYEHHBIX (U3UUECKHUX SIBJICHHMI B OKpY’KalollleM MUpE,
B TOM 4Yuclie (u3nYecKkue SBICHUS B MPUPOJIC: MPUMEPHI JIBUKEHHUS C Pa3TUYHBIMHU
CKOPOCTSIMH B KMBOM M HEXXUBOU MPUPOAE; AEUCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE;
BJIUSIHUE aTMOC(EpPHOro JaBJICHMUS Ha >KMBOM OpraHu3M; IJIaBaHHE pbIO; pblUaru B TEJE
YeJIoBeKa; IpU ITOM MEPEeBOJMTH MPAKTUUYECKYHO 3ajadyy B Y4YeOHYIO, BBLACIATH
CYLIECTBEHHbIE CBOMCTBA/MPU3HAKU (PU3NUECKUX SBJICHU;
—OIIMChIBAaTh U3YUYEHHBIE CBOMCTBa TeNl U (PU3NUYECKUE SIBJICHUS, UCIIOIB3Ys (PU3MUYEcKue
BENIMYUHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpPEMs, MyTb, CKOPOCTb, CPEIHSS
CKOpPOCTb, CHJIa YIIPY- F'OCTH, CHJIa TSYKECTH, BEC TeJla, CUila TPEHUsI, AaBlieHue (TBEPIO- ro
Tela, JKUJAKOCTH, ra3a), BRITAUIKUBAIOIIAS CHJIa, MEXaHHU4ecKas padoTa, MOIIHOCTh, TJIeU0
CHJIBI, MOMEHT CHJIbI, KOO((PULIHUEHT MOJIE3HOr0 EMCTBUS MEXaHU3MOB, KHHETHYECKask U
MOTEHIMaIbHasl YHEPTHsl); MPH ONMHUCAHWU TPABWIHHO TPAKTOBATh (PUBHMYECKUN CMBICIT
HCTOJIb3YEMbIX BEJIIMYMH, UX O003HAUEHMS] U €AUHUIIbI (PU3MYECKUX BEIUYUH, HaXOIUTh
(GbopMyJibl, CBS3BIBAIOIIME JAHHYIO (PU3NUYECKYI0 BEIMYMHY C JIPYTMMH BEJIUYHWHAMH,
CTPOUTH rpapuKu N3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIU- YHH;
—XapaKTepu30BaTh CBOMCTBA Tel, (GU3NUECKHE SBJICHUS U MPOLIECCHI, UCIOIb3YS MpaBuiia
CIIOKEeHUsI cui (BIOJb OMHOU TpsiMoii),3akoH ['yka, 3axkon Ilackans, 3akoH Apxumena,
MIPaBUJIO paBHOBECHs phiuara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHUS



MEXaHUYECKOW DJHEpruM; NIpH ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aIIACBIBATh €r0 MATEMAaTUYECKOE BBIPAKEHHUCE;

—O0OBIACHATh (PU3MYECKHE SBJICHHUSA, MPOLECCHl M CBOIMCTBA TeJ, B TOM YHCJIE U B
KOHTEKCTE CUTyalui ITPAKTUKO-OPUEHTUPOBAHHOT O Xapakrepa: BBISBIIATH
MIPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKUX IIaroB C
oropoii Ha 1—2 HM3YYEHHBIX CBOWCTBA (PU3UUYECKUX SIBIICHUM, (PU3MYSCKUX 3aKOHA HIIH
3aKOHOMEPHOCTH,;

—pewmarb pacy€THble 3aauud B 1—2 JEHCTBMS, HCHOIb3Yys 3aKOHbI U (OPMYIIBI,
CBSI3BIBAIONINE (PU3UUECKHE BEIMYHMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3aJa4M 3alHCHIBAaTh
KpaTKoe YCJIOBHE, MOACTABIATh (PU3MYECKHUE BEIUYUHBI B (POPMYJIBI U NPOBOAUTH pac-
4E€ThI, HaXOAWTh CIPABOYHBIC JAaHHBIC, HEOOXOAMMBIC IJIs PEHICHUs 3aJad, OLCHUBATH
PEaTUCTUYHOCTD NOJIyYEeHHOH (PU3NYECKON BEJIMUUHBIL;

—pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MpPU TOMOIIU (UIHIECKHUX
METOZIOB; B OIIMCAHUM HCCIENOBAHUs BBIACIATH IMPOBEPSAEMOE  IPEANIOJIOKECHUE
(runotesy), pa3nuyaTh U UHTEPIIPETUPOBATH MOJYYEHHBIN pe3yIbTaT, HAXOAUTh OIIIMOKU B
XOJ€ OIBbITA, AeIaTh BBIBOABI 110 €r0 pe3ysIbTaTaMm;

—IIPOBOJIUTH OIBITHI MO HAOIIONCHHUIO (U3NYECKUX SBICHUN WM (PU3HUYECKUX CBOWCTB
Ten: QopMyIupoBaTh MpPOBEpPsSEMBble INpeA- IOJIOKEHHUs, coOUpaTh YCTAaHOBKY W3
MPEIOKEHHOTO0 000PYI0OBAaHHUSI, 3aIUCHIBATH X0 OMBITa U (POPMYITUPOBATH BHIBO/IBI;
—BBIIIOJIHATE IPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHM, Macchl Tejia, 00bEMa, CUJIbI U
TEMIIEpaTypbl C HCIOJH30BAHHEM AHAJIOTOBBIX W HHU(PPOBBIX NPHUOOPOB; 3aMHUCHIBATH
[IOKa3aHUs MPUOOPOB C YUETOM 3aJaHHOM aOCOIIOTHON MOrPEIIHOCTH U3MEPEHUI;
—IIPOBOJIUTHh HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKOW BEIWYUHBI OT JIPYroil ¢
HCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUHM (3aBUCUMOCTH IyTH PAaBHOMEPHO JIBMXKYILETOCS
TeJla OT BPEMEHHU JABU)KEHHUS TE€Jla; CWIbl TPEHMsSI CKOJBKEHHUS OT Beca Tejla, KauyecTBa
00pabOTKM TMOBEPXHOCTEH Ted M HE3aBUCUMOCTHM CWJIbl TpEeHUs OT IUIOLIaAu
COIIPUKOCHOBEHUS TEJ; CUJIbI YIPYTOCTHU OT YJIMHEHUS IPY>KUHBI; BBITAJIKUBAIOLIEH CHUIIbI
OT 00bE€Ma MOrpy>KEHHOW YAaCTH TeJla U OT IJIOTHOCTH KUIKOCTH, €€ HEe3aBUCUMOCTH OT
IJIOTHOCTU TeJla, OT IIyOMHBI, HA KOTOPYIO IOTPYXEHO TEJO; YCJIOBUM IUIaBaHUS Tel,
YCIOBUH paBHOBECHS pbluara M OJIOKOB); ydacTBOBaThb B IUIAHUPOBAaHUU Y4YEOHOrO
HCCIIeIOBaHUsI, COOUPATh YCTAaHOBKY U BBIMOJIHATH U3MEPEHUS, CIEAYS MPEII0KEH- HOMY
njaaHy, (UKCUPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCHUMO-CTH (PU3HUYECKHX BEJIMYHUH B
BUJE TNPEJIOKEHHBIX Tal0iaull U rpadukoB, JAenaTh BbIBOABI MO pe3ysbTaTam
HCCIIEIOBAHUS;

—IIPOBOJIUTh KOCBEHHbIE U3MEpPEeHHs] (U3UUECKUX BEJIMYMH (IUIOTHOCTh BEILIECTBA
JKHUJIKOCTH M TBEPAOrO Tejla; Cujla TPEHUS CKOJBXEHMS; NaBJICHHE BO3AYyXa;
BBITAJIKMBAIOIAsl CHJIA, IEMCTBYIONIAs HA MOrPYKEHHOE B KUAKOCTh TEJI0; KOAP(UIIMEHT
MIOJIE3HO- TO JEHCTBUS MPOCTBIX MEXAHU3MOB), CIEAYs MPEaIOKEHHON MHCTPYKLIMH: TIPU
BBIIIOJIHEHUN U3MEpPEeHUH coOupaTh JKCHEPHUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH
3HAYEHHE UCKOMOMU BEJIN- YHUHBI;

—co0ionaTh MpaBuja TEXHUKUM Oe3omacHOCTHM Iipu  pabore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

—YyKa3blBaTh NPUHLUMIBI JEUCTBUS MNPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI,
TEpPMOMETpP, TWHAMOMETp, COOOIIAIOIIHUECs COCYAbl, OapoMeTp, pblyar, MOJBIMXXHBIM U
HENOIBMYKHBIN OJIOK, HAKJIOHHAs IJIOCKOCTb;

—XapaKTepU30BaTh MPUHLMUIBI JIEUCTBUS  HM3YYEHHBIX  NPUOOPOB M TEXHUYECKHX
YCTPOHCTB € OMOpOM Ha HUX ONucaHus (B TOM 4YHCIIE: MOJUIWIHUKH, YCTPOHCTBO
BOJIOIIPOBOJIa, THUAPABINYECKUNA TIPECC, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HAacocC,
apeoMeTp), HUCIOJb3ys 3HAaHHUS O CBOMCTBaX (PU3MYECKUX SIBICHHH M HEO0OXOJIUMBbIE
(u3MYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

—IpUBOAUTh TpUMEPHl / HAXOAWTh HWH(POpMALUIO O TpUMEpax NPAKTUHYECKOTO
WCIIOJb30BaHUsl (PU3MYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HM UId oOecredeHus



06e30macHOCTH Tpu  OOpalleHHH ¢ TpudoOpaMu M TEXHHMYECKUMH YCTPOICTBaMH,
COXPAHEHMS 3/10POBbsl U COOIIOJIEHUSI HOPM JKOJIOTMYECKOIO IOBEACHUS B OKpPYXKaIOIeH
cpene;
—OCYILECTBIISITh OTOOP MCTOYHMKOB MHGpOpManuu B ceTH VHTEepHET B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCS 3HAHUM M MyTEM CpaBHEHUS
pa3IMYHBIX HMCTOYHHUKOB BBIICIATH MH(OpMaLMIO, KOTOpas ABISETCA MPOTUBOPEYUBOM
WJTM MOXKET OBITh HEJIOCTOBEPHOI;
—MUCIIO0JIb30BATh MPU BBINOJHEHUHM YYEOHBIX 3a/JlaHUIl HayYHO-IOMYJISIPHYIO JINTEpaTypy
(U3UYECKOro coaep)KaHus, CIIPaBOYHBIE MaTepHalbl, pecypchl cetu VHTEepHeT; BiIaaeTh
puéMaMM KOHCIIEKTUPOBAHUSI TEKCTa, IpeoOpa3oBaHusl HH(POPMAIUU U3 OJHOU 3HAKOBOM
CHCTEMBI B JIPYTYIO;
—C03/1aBaTh COOCTBEHHbIE KPATKUE MUCBMEHHBIE M YCTHBIE COOOIIEHUsI HA OCHOBE 2—3
MCTOYHUKOB MH(pOpMAIUK (PU3NYECKOro CONEp)KaHUs, B TOM YHUCIIE IMyOJIMYHO JenaTh
KpaTKue COOOIIEHHUs O pe3yibTarax MPOEKTOB WJIM Yy4eOHBIX HCCIEHOBAaHUN; IPU ITOM
rPaMOTHO MCIOJIb30BAaTh U3y4YEHHBIN NOHATUHHBIN anmapat Kypca GU3UKH, COPOBOKIATh
BBICTYIUICHUE IIpE3eHTalUeH;
—IIpHU BBINOJHEHUHN Y4YEOHBIX IPOEKTOB M UCCIEIOBAaHUN pacrpeiessiTb 00sA3aHHOCTU B
TPYIIe B COOTBETCTBUH C IMOCTABJIICHHBIMH 3aJja4aMU, CJICJAUTH 32 BBIITOJTHEHUEM ILJIaHA
JeWCTBUHM, aJeKBaTHO OLIEHMBaTh COOCTBEHHBIH BKJAJ B JAESTEIbHOCTh IPYIIIbI; BbI-
CTpamBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBUE, yUUTHIBasi MHCHHE OKPYIKAFOIIHNX.
8 kiace

[Ipemernsie  pe3ynbTrarsl Ha  0a30BOM  YPOBHE  JIOJDKHBI  OTpakaTh
c(hopMHUpPOBAHHOCT y 00YyUaOIIMUXCS YMEHUI:
—MUCIIO/Ib30BATh IMOHATHS: Macca M pa3Mepbl MOJIEKYJl, TEIUIOBOE JBUXEHHUE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSHUS BEIIECTBA, KPUCTAJUIMYECKHE W aMopQHBIe Tena,
HAaCBIIICHHBI M HEHACBHIIIEHHBIN Map, BJIAXKHOCTb BO3/yXa; TeMIepaTypa, BHYTPEHHS
SHEprus, TEIUIOBOM JABUraTesb; 3JIEMEHTApHBIM 3JIEKTPUUYECKUH 3apsll, SJIEKTPUUECKOe
T0JIe, MPOBOJHUKH M JIUDJICKTPUKH, IOCTOSTHHBIN JIEKTPUYECKUI TOK, MArHUTHOE TI0JIE;
—pa3nuyaTh sABJIEHMS (TEIUIOBOE pacllIMpeHue/ckaThe, Terulolepeaaya, TeIIoBOe
paBHOBeCHe, CMauyMBaHUE, KalMIUISIPHBIE SIBJICHUS, UCTIAPCHHUE, KOHACHCALINS, TJIABJICHHE,
Kpuctayu3anusi  (OTBepAeBaHUE), KHUIIEHHMe, TeruionepeAadya  (TEIJIONPOBOIHOCTb,
KOHBEKIIHS, W3JIyYEHUE); OIEKTpHU3allds TeJ, B3aMMOJCHCTBHE 3apsiaoB, JACHCTBHS
ANEKTPUYECKOTO0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE MAarHuUTOB, IEHCTBHUE
MarHWTHOT'O TIOJISl HA TIPOBOJIHUK C TOKOM, DJICKTPOMArHUTHAsI WHIYKIIHSI) 110 OTTMCAHHIO
MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX AaHHOE (PU3HUECKOE
SIBJIICHUE;
—pacmo3HaBaTh TPOSIBICHWE H3YyYCHHBIX (DU3NYECKUX SIBJICHUU B OKPYKAIOIIEM MHDE,
B TOM 4YHCIe (U3NUECKHE SBICHUS B TIPU- pOJAE: TOBEPXHOCTHOE HATSIKCHHE |
KalnWwUIApHbIE SBJIEHUS B TMPUPOJE, KpPUCTAIIBI B Tmpupone, usnydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, OOpa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra;
AJIEKTPUYECKHUE SIBICHUSI B aTMoc(depe, 3JIEeKTPUUECTBO JKUBBIX OPraHU3MOB; MarHUTHOE
nosie 3eMi, Apeld mosro- CoB, pOJb MAarHUTHOIO TMOJIS IS JKU3HU Ha 3eMJie, MOJISIpPHOE
CHUSHME; TP DSTOM MEPEeBOAMTh NPAKTUUECKYI0 3aJadyy B Y4eOHYIO, BBLICIATh
CYLIECTBEHHbIE CBOMCTBA/MPU3HAKH (PU3NUECKUX SBJICHUH;

—OIHUCHIBATh U3YUCHHBIE CBONCTBA TeN U (PU3MUECKUE SBICHUS, HC- TTOIB3Ys (PuU3MUIecKue
BEJIMYUHBI (TeMmIeparypa, BHYTPEHHSISI DJHEpPrHsi, KOJWYECTBO TEIUIOTHI, YyJeJIbHast
TEIJIOEMKOCTh ~ BEILECTBA, yJAeJdbHasg TEIUIOTa IUIABJEHMS, VyJeJbHas  TeIioTa
rnapooOpa3zoBaHusl, yAedbHas TEIUIOTa CropaHUs TOIUIMBA, KO3(G(UIHMEHT IO0JIE3HOIO
JIEVCTBUS TETUIOBOM MAIlIMHBI, OTHOCUTENIbHAS BIAXXHOCTh BO3AYyXa, dJIEKTPUUECKUN 3apsif,
CHJIa TOKa, DJJEKTPUYECKOEe HalpshKeHUe, CONPOTUBJICHUE MPOBOJAHUKA, YJIEJIbHOE
COIPOTHUBIICHHE BEIIECTBa, paboTa M MOIIHOCThH SJIEKTPUUYECKOr0 TOKA); MPHU OMHCAHUH
MPaBWIHHO TPAKTOBaTh (PU3WUECKUN CMBICT HCIIOJB3YEMBIX BEJIIMYHUH, O003HAUYCHUS H



eOUHUIBI  (U3WUECKUX BEIWYHH, HAXOJIWTh (POPMYIBI, CBS3BIBAIOIIME JTaHHYIO
(U3UYeCKyl0 BEJIMYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTh TpaduKHd HU3YUECHHBIX
3aBHCUMOCTEH (PU3MYECKUX BEIUYUH;

—XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHHUS M IIPOLIECCHI, HCIOIb3YS
OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUSI BELIECTBA,
MIPUHIIUIT CYTIEPIIO3ULINY T0- Jiel (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija,
3a- koH OMa U151 yyacTka Lenu, 3akoH Jxoynsa—IJleHna, 3aKoH COXpaHEHMs SHEPTUH; TIpU
3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATH €ro MaTeMaTHYECKOe
BBIPAKCHUE;

—O0OBSCHATh (PU3UYECKHE MPOLECChl U CBOMCTBA TEl, B TOM YHCIE€ M B KOHTEKCTE
CUTyallMl MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISITh MPUYNHHO-CIIC/ICTBEHHbIC
CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JOTHYECKHX IIaroB C OMopoul Ha 1—2 HM3y4yeHHBIX
CBOMCTBa (PM3UYECKHUX ABICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemath pacu€THble 3aJauyd B 2—3 JEHCTBUS, HCIOJB3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIONINE (PU3UUECKHE BEJIMYHMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/1aud 3aIlHUCHIBATH
KpaTKO€ YCJIOBHUE, BBISIBIIATH HEIOCTATOK JTAHHBIX ISl PEUICHUS 3a/1a4d, BEIOMPATh 3aKOHBI
n GopMysbl, HEOOXOAUMBIC Il €€ pemIeHUs, MPOBOIUTH pacuéThl U CpPaBHHUBATH
MOJIy4YeHHOE 3HaYeHHe (PU3UUEeCKON BETUYUHBI C U3BECTHBIMH TaHHBIMH;

—pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXXHO pCIINTh TPU TOMOIIM (HUIUIESCKUX
METOJIOB; MCIOJIb3Ysl OMHCAHHUE UCCIIENOBAHUSI, BBIACISATH IIPOBEPAEMOE MPEINOI0KEHHE,
OLICHUBATh MPABUIILHOCTH TIOPSIKA TPOBEACHUS UCCIIC/IOBAHMS, JIEJIaTh BHIBOIBI,
—IIPOBOJIUTH OMBITHI MO HAOMIOJCHUIO (PU3MYECKUX SIBICHUU WU (PU3UYECKUX CBOWCTB
Tenl (KanWwUIspHbIE SIBJICHUS, 3aBUCHUMOCTb [JaBJIE€HHsS BO3Jlyxa OT ero o0béma,
TeMIIepaTypbl; CKOPOCTH MPOIECCa OCTHIBAHUS/HATPEBAaHUSI MPU HU3IYUYCHUU OT I[BETa
M3ITyYaIOIIeH/TIOTIOMAONIEH TOBEPXHOCTH; CKOPOCTh MCHAPEHUS BOABI OT TEMIIEPaTyphl
JKUJIKOCTU U IUIOMIAAM €€ TOBEPXHOCTH; OJJEKTpHU3alus Tel U B3aUMOJICHCTBHE
AJICKTPUYECKUX 3apsi/OoB; B3aUMOJCUCTBUE TIOCTOSIHHBIX MAarHUTOB, BHU3yaJIM3allUs
MAarHUTHBIX TOJEH MOCTOSIHHBIX MArHUTOB; JAEHCTBUS MAarHUTHOTO IOJIA Ha MPOBOJHUK C
TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOWCTBA JJIEKTPOJBHUIAaTENsl ITOCTOSHHOTO TOKA):
(hopMyIHUpOBaThH MPOBEPSIEMbIEC TTPEAIIOI0KEHUSI, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pya0BaHUS; OMHUCHIBATH X0/ ONBITA U (POPMYJIMPOBATH BHIBO/IBI;

—BBIINOJIHATh OPSIMBIE W3MEPEHUSI TEeMIIEpaTypbl, OTHOCUTEIBHON BJIAXXHOCTH BO3]1yXa,
CWIBI TOKa, HAMNpSHKEHUs C MCIOJb30BAHUEM aHAJOTOBBIX NPUOOPOB W JATUYUKOB
¢bu3nuecKknX BENUYMH; CpPaBHHUBATh pPE3YyJbTAaThl H3MEPEHUM C Y4ETOM 3aJaHHOU
a0COTIOTHOM NOTIPEIIHOCTH;

—TIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOIl BEIWYHMHBI OT JAPYTrou C
HCTIOIb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCHMOCTH CONPOTHUBIICHUS TIPOBOJHUKA OT €ro
JUIMHBI, TUIOMIAAM MONEPEYHOI0 CEYEHUsT U YAEIbHOIO COINPOTHUBIICHUS BEIIECTBA
MPOBOJHUKA; CHJIBI TOKA, MUIYIIETO Yepe3 MPOBOIHHUK, OT HAMPSDKEHUS HAa MPOBOJIHUKE;
HCCIIEIOBAaHUE TOCJEAOBATEIbHOTO U TAapaljiebHOTO COEAWHEHUH TMPOBOJHUKOB):
IJIAHUPOBATh MCCJIEIOBaHUE, COOUpPATh YCTAHOBKY M BBINOJHSITH HM3MEPEHUS, CIEAYs
MPEeJIOKEHHOMY TUJIaHy, (PUKCHUPOBATh pPe3yibTaThl MONYYEHHON 3aBHCUMOCTH B BHJE
TabJUI ¥ TPaUKOB, JI€JIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBAHUS;

—TIPOBOJIUTh KOCBEHHBIE H3MEpEeHUs (PU3UUECKUX BEIHYHH (yAelbHAas TEMI0EMKOCTh
BEIIIECTBA, CONPOTUBJIIEHHUE IPOBOJIHUKA, pab0Ta U MOIIHOCTH 3JIEKTPUUYECKOTIO TOKA):
IJIAaHUPOBATh  U3MEPEHHs, COoOUpaTh OKCICPUMEHTAIBHYIO  YCTAHOBKY,  CIEAYS
MPEIOKEHHON WHCTPYKIIUH, U BRIYUCIIATh 3HAYCHUE BEJTUYNHBI;

—co0MonaTh MpaBuiia TEXHUKH Oe3omacHocTH Tipu  pabore ¢ 1mabopaTOpPHBIM
000pyI0BaHUEM;

—XapaKTepU30BaTh TMPUHIUIIBI JIEUCTBUS  W3YyYEHHBIX  MNPUOOPOB U TEXHUUYECKHUX
YCTPOHCTB € OMOpOM Ha HUX oOmMucaHus (B TOM YHCJE: CHUCTEMa OTOIUIEHUS JOMOB,
TUTPOMETP, apoBasi TYpOMHA, aMIIepPMETP, BOIBTMETP, CUETUYUK DIICKTPUUSCKON YHEPTHH,



AJIEKTPOOCBETUTENbHBIC MPUOOPBI, HAarpeBaTeJIbHBIC JJIEKTPONPHUOOPH  (TIPHUMEPHI),
AIIEKTPUUYECKHE MPEJOXPAHUTEIN; FIEKTPOMArHUT, 3JIEKTPOIBUTaTEIb IOCTOSIHHOTO TOKA),
WCIIONBb3Yysd 3HAHUA O CBOHCTBaX (PU3WUYECKUX SIBJICHUW W HEOOXOIMMbIEe (HU3NYECKHUE
3aKOHOMEPHOCTH;

—pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIbHBIC NPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PHUCYHKaM (SKMIKOCTHBI TEPMOMETp, TEPMOC, IICHXPOMETD,
TUTPOMETp, JIBUTATENIb BHYTPEHHErO CrOpPaHMs, 3JEKTPOCKOIl, PEOCTaT); COCTAaBIATH
CXEMBbI JJIEKTPHUYECKUX IeNeil C IOCIeAOBATEIbHBIM M NapajUIeIbHBIM COCIMHEHHEM
AJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUCHHS JJIEMEHTOB AJIEKTPUUYECKHUX LIETICH;
—TMpPUBOIUTH  NPHUMEPB/HAXOAUTh HMHPOPMALMIO O MpUMEPaX  HPAKTHIECKOTO
WCIIOJB30BaHUSL (PU3MYECKUX 3HAHWW B TIOBCEJHEBHOM JKU3HU I  OOECIICUCHHS
0€30MacHOCTH MpH OOpallleHuH ¢ NpudoOpaMH M TEXHHUYECKUMHU  YCTPOWCTBAMH,
COXpPAaHEHHS 3JI0POBBS U COOJIOICHHUS HOPM IKOJIOTHYECKOTO IMOBEJACHUS B OKPY KAIOIICH
cpene;

—OCYIIECTBISITh TOHWCK HWH(popManuu (GU3NUECKOTO cojaepkaHus B cetu VHTepHeT,
Ha OCHOBE HMMEIONIMXCS 3HAHWW M IyTEM CpaBHEHUS JIOTIOJHUTEIBHBIX HCTOYHHKOB
BBIJICIATh HMH(GOPMAIIMIO, KOTOpasi SBISETCS MPOTHBOPEYMBON WIIM MOXKET OBITh
HEJ0OCTOBEPHOI;

—MWCIIOJIB30BaTh MPH BBIMOJHEHUH YYEOHBIX 3aJIaHHil HAYYHO-TIOMYJIIPHYIO JIUTEpaATypy
(u3HUECKOro cojaepk aHusl, CIIPAaBOYHBIE MaTepHabl, pecypchl cetn VHTepHeT; BianeTh
npuéMaM# KOHCIIEKTUPOBAHUSI TEKCTa, IpeoOpa3oBaHusi HHPOPMAIUU U3 OJHON 3HAKOBOU
CHUCTEMBI B JIPYTYIO;

—CO0371aBaTh COOCTBEHHBIE ITMCHMEHHBIE M KpAaTKHWE YCTHBIE COOOIIeHHs, 0000mas
MH(GOPMAIIMIO W3 HECKOJIbKMX HMCTOYHHKOB (DU3MYECKOTO COJEP)KAaHMs, B TOM YHUCIE
MyOJIMYHO  TIPEACTABIATH  PE3yJIbTaThl  MPOSKTHOM  HIIH HCCIIeIOBATEIHLCKOM
NEeSATENBHOCTH; TPH STOM TPAaMOTHO HCIIOJIb30BaTh HM3YYCHHBIN IMOHSATUHHBIN ammapar
Kypca (pU3UKH, COPOBOXKIATh BHICTYIUUICHUE TTPE3CHTAIINCH;

—TpU BBIIOJHEHUU YYEOHBIX IPOCKTOB M UCCIENOBAaHMN (U3MUECKHX IPOLECCOB
pacmpenensiTh O0S3aHHOCTH B TPYyNIle B COOTBETCTBHHM C IOCTABICHHBIMH 3aJa4aMU,
CJIEIUTH 32 BBIOJIHEHHUEM IIIaHa JEHCTBUN M KOPPEKTHUPOBATH €T0, aIeKBaTHO OLICHUBATH
COOCTBEHHBIH BKJIaJl B JACSATEILHOCTh TPYNIBI; BBICTPAWMBAaTh KOMMYHHKAaTHBHOE
B3aMMO/ICHCTBHE, TTPOSIBIISISI TOTOBHOCTD pa3peliarh KOH(IUKTHI.

9 kJ1acc

[IpenmeTHble  pe3ynapTaTbl Ha  0a30BOM  YpOBHE  JOJDKHBI  OTpakaTh
c(popMUPOBAHHOCTH y 00YUYaIOLINUXCSI YMEHUM:
—MWCIIONb30BaTh IIOHATHA: CHUCTEMa OTCY€Ta, MaTepUallbHAsl TO4YKA, TPACKTOPH,
OTHOCUTEJIbHOCTh MEXaHUYECKOro JBHKEHMS, nedopmanus (ymnpyras, IUacTUUecKas),
TPEHUE, UEHTPOCTPEMUTEINBHOE YCKOPEHUE, HEBECOMOCTDb U NEPETPY3KHU; LEHTP TAKECTH;
a0COJIFOTHO TBEPJOE TEIO, LEHTP TAKECTH TBEPJAOrO TEJa, PAaBHOBECHE; MEXaHUYECKHUE
KoJIe0aHUs U BOJIHBI, 3BYK, MH(QPa3BYK U yJIbTPa3BYK; 3JIEKTPOMArHUTHBIE BOJIHBI, IIIKaja
3JIEKTPO- MAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTh, CIIEKTPHI UCITyCKaHUS
Y TIOTJIONIeHUs; albda-, 0eTa- 1 raMMa-HU3JIy4eHHUs], U30TOIIbL, si/IepHasl SHEPreTHKaA;
—pa3nuyaTh sBIEHUS (paBHOMEpPHOE M HEPABHOMEPHOE NPSIMOJIMHEHHOE [BUXEHUE,
PaBHOYCKOpPEHHOE TMPSIMOJIMHEWHOE JBH)KEHHE, CBOOOJIHOE MAaJIeHUE TeJl, paBHOMEpPHOE
JIBUOKEHHE MO OKPYKHOCTH, B3aUMOJEHCTBUE TeJl, pEaKTUBHOE JBUKEHHUE, KOJie0aTeIbHOe
JBIDKEHHUE (3aTyXarolue U BBIHY)KJICHHbIE KOJIEOAaHUsI), PE30HAHC, BOJHOBOE JIBUKEHUE,
OTpaX€HHE 3BYKa, IPSIMOJIMHEHHOE PacCIpOCTPAHEHUE, OTPAKEHHUE U NPEJIOMIICHUE CBETAa,
MIOJIHOE€ BHYTPEHHEE OTpaKeHUE CBETa, Pa3joKeHHE OeJoro cCBeTa B CHEKTP U CIIOKEHUE
CHEKTpaJbHBIX  I[[BETOB,  JHCIIEPCUsSI  CBETa, €CTECTBEHHAs  pPaJlOaKTUBHOCTb,
BO3HMKHOBEHHE JIMHEWYAaTOro CHEKTpa H3JIYYEHMs]) MO OINHMCAHUI0O HMX XapaKTePHBIX
CBOICTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOLINX JAaHHOE (PHU3NYECKOE SIBJICHUE;
—pacro3HaBaTh IPOSIBJICHHUE HW3YyUYEHHBIX (PU3HUYECKUX SIBJICHUH B OKPY’KaIOIEM MUpPE



(B TOM uncne puznyueckue SBJICHUS B MPHU- POJE: MPHIUBBI U OTJIWBBI, JIBUKCHHUE IIAHET
CoJIHEeYHOI CHCTEMBbl, PEaKTUBHOE JBHXEHHE >KUBBIX OPraHM3MOB, BOCIPUSITHE 3BYKOB
JKUBOTHBIMHU, 3€MJIETPSICEHUE, CECMUUYECKHUE BOJIHBI, IlyHAMH, X0, LIBETA TEJI, ONITUYECKUE
SBJICHUS B IIPUPOAE, OUOJOrMYECKOoe [EWCTBHE BHAUMOIO, YIbTPa(HUOIETOBOTO U
PEHTIEHOBCKOTO HM3JTy4YeHHUH; €CTeCTBEHHBIN paJUOaKTHUBHBINA ()OH, KOCMHUYECKHE Jy4H,
paZlOaKTUBHOE M3JIy4YEHHE TMPUPOJIHBIX MHUHEPAJIOB; JIEMCTBHE PpPaJIMOAKTUBHBIX
M3JIy4eHUN Ha OpraHu3M 4YeJOBEKa), IPU 3TOM IIEPEBOAUTH IIPAKTUUYECKYIO 3ajady B
y4eOHYI0, BBIICISATH CyIIECTBEHHbIEC CBOMCTBA/IPU3HAKN (PU3UYECKUX SIBICHUN;
—OIMCHIBATh U3YUYEHHBIE CBOMCTBA Tell U (U3UUYECKUE SBJICHUS, UCIIONB3YS (Pu3nyeckue
BEJIMYMHBI (CpEeIHsIi U MTHOBEHHAsi CKOPOCTh Tejla NPU HEPAaBHOMEPHOM JBHIKEHUHU,
yCKOpeHue, NepeMelIeHne, MyTh, YIiI0Bas CKOPOCTb, CHJIa TPEHUS, CUJla YIIPYTOCTH, cuila
TSDKECTH, YCKOPEHHE CBOOOJHOTrO MaJeHUs, BEC Tejla, UM- IYJIbC Teja, UMITYJIbC CHIIbL,
MexaHuyeckas paboTa M MOIIHOCTb, IMOTEHUUAJIbHAs HSHEPrus Teja, MOIJHATOrO Haj
MMOBEPXHOCTBIO 3€MJIM, IIOTEHIMAJbHASI DSHEPrUsl CHKaTOW TMPY>XUHBI, KHHETHYECKas
SHEprus, MoJjHas MEXaHUYecKash PHEprus, Nepuojl U 4acToTa KojeOaHWil, IJIMHA BOJIHBI,
TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, [1I0KA3aTEb MPEJIOMIIEHUS CPEIbl); IPU
ONMHCAHUU TMPABUIBHO TPAKTOBaTh (PU3UYECKUN CMBICH MCIIOJIb3yEMbIX BEIIHM- YHH,
0003HaYeHUsT W EAMHULBI (PU3HYECKUX BEIWYUH, HAXOIUTH (HOPMYIBI, CBS3BIBAIOIINE
JNaHHYI0 (GU3UYECKYIO BEJIMYUHY C JPYTMMU BEIMYHMHAMH, CTPOUTH IpadUKH HM3yUYEHHBIX
3aBUCHUMOCTEH (PM3MYECKUX BEIIUYWH;

—XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBIICHHUS M IPOIECCHI, UCIOJb3Ys 3aKOH
COXpAaHEHHSI JHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHS, NPHUHIUI CYNEPHO3UIUA CHII,
MIPUHIUIT OTHOcUTeNbHOCTU [anmumes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa,
3aKOHBI OTPAYKEHUSI U NPEJIOMIIEHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO U MacCOBOT'0O
YHUCEeIl MPU SIACPHBIX PEAKIUAX; MPU STOM J1aBaTh CJIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U
3aIIUChIBAaTh €T0 MATEMATUYECKOE BbIPAKEHHUE;

—O0OBSCHATh (PU3UYECKHE MPOLIECCHl U CBOWMCTBA T, B TOM 4YHCIE€ M B KOHTEKCTE
CUTyalluid TPAKTHKO-OPUEHTHUPOBAHHOTO XapaKTEpa: BBISABISATH MPUUMHHO-CIICICTBEHHBIE
CBSI3HU, CTPOUTH OOBACHEHHE U3 2—3 JIOTHUYECKHX IIaroB ¢ OMOPOMl Ha 2—3 HU3yYEHHBIX
CBOMCTBa (PM3UYECKUX SBICHUH, GPU3NIECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEH;

—pemaTrh pacy€THble 3aaauu (ONMMparoIIMecs Ha cucreMy U3 2— 3 ypaBHEHHH),
WCIIONb3Yys 3aKOHbI U (OPMYJIbI, CBsI3BIBAIOIIME (DU3NYECKUE BEIMYMHBI: HAa OCHOBE
aHaJIM3a yCJOBHUS 3aJlaud 3alliChIBaTh KPaTKOE YCJIOBHME, BBISBIISITH HEIOCTAIOLIME WIIU
n30bI- TOUHBIE JaHHBbIE, BBIOMPATh 3aKOHBI U (POPMYIbI, HEOOXOIUMBIE JIsl PEIIeHUs,
MIPOBOJIUTH PACU€Thl U OLIEHWBATh PEAJTUCTUYHOCTH MOJYUYEHHOTO 3HAYEHUs] (PU3HMUYECKOI
BEJIMYUHBIL;

—pacrno3HaBaTh IPOOJEMBI, KOTOpPbIE MOXXHO pEUINTh MpPU MNOMOIIN (PU3UUYECKUX
METOJIOB; HCIIOJIb3Ysl ONMCAaHUE MCCIEOBAHUS, BBIIENATh MPOBEPSIEMOE MPEANOI0XKEeHHE,
OLICHMBATh MPaBWJIbHOCTb IOpSA/JKAa TMPOBEACHUSI MCCIEI0BaHUs, JIeJIaTh BbBIBOJIBI,
MHTEPIIPETUPOBATh PE3YIbTAThl HAOIIOAECHUN U OIBITOB;

—TIIPOBOJIUTH OIBITHI MO HAOIIOMCHUIO (U3NUYECKUX SBICHUN WM (PU3HYECKUX CBONCTB
Ten (M3ydeHue BTOpOro 3akoHa HplOTOHA, 3aKOHA COXpaHEHUsI dHEPIruu; 3aBUCUMOCTH
nepuoia KosebaHuii Ipy>KMHHOTO MasiTHUKAa OT MAacChl Ipy3a U KECTKOCTH MNPYNKUHBI U
HE3aBUCHMOCTh OT aMIUIUTYbl MaJIbIX KOJ€OaHMIl; MPSIMOJIMHENHOE pacnpocTpaHEHHE
CBETa, pa3JoKEeHHe OeJoro CcBeTa B CIEKTP; H3yYEeHHE CBOHCTB H300pakeHUs B
TUIOCKOM 3€pKaJjie U CBOMCTB M300paKeHHUs TIpeIMeTa B COOMpAroIIeH JIMH3€E; HAOII0JeHIE
CIUIOIIHBIX U JMHEHYAThIX CHEKTPOB M3JIYUEHHUS): CAMOCTOSITEIHO COOMpaTh YCTAHOBKY
13 U30BITOYHOrO Habopa O00OpYyIOBaHUS, OMUCHIBATH XOJ OINbITAa W €ro pPe3yJbTaThl,
($hopMyIUpOBaTH BHIBOJBL;

—TIIPOBOJIUTh TNPHU HEOOXOAUMOCTH CEpPUIO0 TMPSMBIX H3MEPEHH, OIpenelsisi cpeaHee
3HAYeHUE u3MepsieMoll Beau4YuHbl ((POKyCHOE paccTOsHME COOMparole JUH3bI);
00OCHOBBIBaTh BBIOOP CIoco0a M3MEPEHHS/M3MEPUTEITHHOTO TPHUOO0Pa;



—IIPOBOJIUTh UCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIUYUH C HUCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUN (3aBUCUMOCTh ITyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM JBM)KCHUH
0e3 HayalbHOW CKOPOCTH; mepuoAa KoJeOaHW MaTeMaTHYeCKOrO MasTHUKA OT JUJTUHBI
HUTH; 3aBUICUMOCTH yTJIa OTPAXKECHUS CBETA OT yTIJIa aJEHUs U yIJla IIPEJIOMIICHHS OT yIJia
NaJieHus1): IUIAaHUPOBaTh MCCJIEIOBAHUE, CaMOCTOSITEIbHO COOUpAaTh  YCTAaHOBKY,
(¢uUKCHUpOBaTh pe3yJbTaThbl IOJYYECHHOM 3aBUCUMOCTH (U3MYECKUX BEJIWYUMH B BHUJIE
TaOJIuI ¥ TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCICIOBaHNS;

—TIIpPOBOJIUTh KOCBEHHBIE HM3MEpPEHHS (HU3NUYECKUX BEIUYUH (CpeaHsisi CKOPOCTh H
YCKOpEHHE TeJla MPU PaBHOYCKOPEHHOM JBUXKEHHUM, YCKOPEHHME CBOOOJHOIO MaJeHus,
KECTKOCTh MPYXKUHBI, KOOPGUIIMEHT TPEHUs1 CKOJIBXKEHMs, MexaHudeckas pabora u
MOIIIHOCTh, YacCTOTa U IMepuoj KoJeOaHWi MaTEeMaTHYECKOTO U MPYKUHHOT'O MAasTHUKOB,
ONTHYECKAsl CUja COOMparoIeii JIMH3bI, PaAUOAKTUBHBIN ()OH): MJIAHUPOBATH U3MEPEHUS;
coOMpaTh OSKCHEPUMEHTAIIbHYIO YCTAHOBKY W  BBINOJHATH HM3MEPEHHs, CIeIys
IIPEIJIOKEHHOW MHCTPYKLMH; BBIYUCIATH 3HAYEHHME BEJIMYMHBI W aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3yJIbTaThl C YYETOM 3a1aH- HOW MOTPEIIHOCTH U3MEPEHUM;

—co0moaTh TpaBUJia TEXHUKH O€30MacHOCTH TIpu  pabore ¢ 1abopaTOpHBIM
000py10BaHUEM;

—pa3nuyaTh OCHOBHBIE IPU3HAKM H3YUYEHHBIX (PU3MYECKHX MOJe- JIeH: maTepuaibHas
TOYKa, aOCOJIIOTHO TBEpPIOE TeJO, TOYEUYHBIH HMCTOYHMK CBETa, Jy4, TOHKas JIMH3a,
IJIaHETapHasi MOJIeNIb aTOMa, HYKJIOHHAsi MOJIEIb aTOMHOTO $11pa;

—XapaKTepu30BaTh IPUHIUIIBI JIEUCTBUS  U3YUYEHHBIX  NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOM Ha HUX omMcaHus (B TOM 4HCIIE: CIIHJIOMETpP, NAaTUYUKHU MOJIOXKEHUS,
pacCTOsIHUSI U YCKOPEHUS, paKeTa, dXO0JO0T, OUKH, IEPUCKOIl, GoToamnmnapar, ONTUHYECKUE
CBETOBO/IbI, CIIEKTPOCKOII, JI03UMETP, Kamepa BuiabcoHa), HCMob3ysl 3HaHUS O CBOMCTBAxX
($bU3UYECKHX SABICHUN U HEOOXOau-Mble (PU3NYECKHIE 3aKOHOMEPHOCTH;

—HCHOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKU HU3YUYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX  NPUOOPOB M TEXHOJOTMYECKHUX  IPOLIECCOB  IPU  PELICHUHU
y4eOHO-TIPAaKTUYECKUX 3a/ad; ONTHYECKHE CXEMBI ISl TOCTPOSHHSI H300paKCHHUI B
IIJIOCKOM 3€pKajie ¥ COOUparoIeil JINH3E;

—TIpPUBOAUTH  NPUMEPBI/HAXOAUTh HWH(POPMAIMIO O MPUMEpPax  IMPAKTHYECKOTO
HCMOJIb30BaHUs (U3MYECKUX 3HAHMI B TIOBCEIHEBHOW KU3HU JIsI oOecredeHUs
06e30macHOCTH MpH OOpallleHHuH ¢ NOpudbopaMu M TEXHUYECKMMH  YCTpOHCTBaMH,
COXpaHEHMs 3J0pOBbs U COONIOJIEHUSI HOPM IKOJOTMYECKOTO MOBENCHUS B OKPY KarOLIEeH
cpene;

—OCYHIECTBIIATh MOUCK HHPOpMauu (U3NYECKOro cojaepkaHus B cetu HHTepHer,
CaMOCTOSITENIbHO  (OpMYJIUpYysT TIOMCKOBBIM 3aIllpoCc, HAXOAUTh NYyTH ONpEaAeIIeHUs
JIOCTOBEPHOCTH TOJIydEHHOH HWH(OpMalnMu Ha OCHOBE HWMEIOUIUMXCS 3HaHUH U
JIOIIOJTHUTENIbHBIX UCTOYHUKOB;

—MWCNOJIb30BaTh IMPH BBIMNOJHEHWH YYEOHBIX 3aJjaHUM HAy4YHO-TOMYJISIPHYIO JIUTEPATYPY
(U3MYeCKOro cojJep)kaHus, ClipaBOYHbIE MaTepHaibl, pecypchl ceTu VHTEepHeT; BiaieTh
npuémMaMM KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusl HH(OPMAIIUN U3 OJTHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIIEHUSI HA OCHOBE MH(POpPMALIUU U3
HECKOJBKUX HMCTOYHUKOB  (U3UUECKOrO0  COJEpXKaHMUsS, MyOJIMYHO TMpEe/CTaBIATh
pe3yJIbTaThl NPOEKTHOM WM HCCIEN0BATEIbCKON AEATENBHOCTH; MPU 3TOM TI'PAMOTHO
WCMOJIb30BaTh W3YUYEHHBIH MOHSITUWHBIM amnmapar HU3ydaeMoro pasiaena  (Qu3nku 51
CONIPOBOKJATh  BBICTYIUIEHHE  Ipe3eHTalueld ¢ y4yéToM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.
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