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Pabouast mporpamma o ¢usuke 11 00ydaronmxcst 7-9 KIIacCoB COCTaBICHA B COOTBETCTBUU C
TpeboBanusiMu DenepanbHOro rocyJapCTBEHHOTO O0pa30BaTENbHOIO CTaHAapTa OCHOBHOTO OOILEro
oOpa3oBanusl, yTBepkaeHHbIH [Ipukazom MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoii deneparyu ot
17.12.2010 r Ne 1897 «O6 yTBepxkacHNU (PeaepaabHOr0 rocyIapcTBEHHOI0 00pa30BaTeIbHOTO CTaHAapTa
OCHOBHOT'O 00111eT0 00pa30BaHus», Ha OCHOBE CIENYIOIUX JOKYMEHTOB H MAaTepHAIIOB:

3akoHa PO «O6 o6pazoanuu B Poccutickoit @enepamum» ot 29.12.2012 Ne 273-D3;

[Tpukaza MunnpocBemenuss Poccun ot 20.05.2020 Ne 254 «O denepanbHOM TepedHe
y4eOHUKOB, PEKOMEHIyeMbIX K HCIOIb30BAHUIO TMPH peaju3alidd HMEIOLUUX TOCYJapCTBEHHYIO
aKKpeIUTaIMI0 00pa30BaTENbHBIX MPOrPaMM HAa4YaJbHOTO OOIIETro, OCHOBHOTO OOILEro, CPEeJHEro O0IIero
00pazoBaHUs»;

nporpamMMbl «®@u3uka» s 00ydarommxcsi 001meo0pa3oBaTeNbHBIX HIKOJ aBTOPOB /Kjacca
[Tepeimikua A.B A.U. NBaHoB,.; 8-9 kinaccoB: Kabapaun O.0.

Iesn npeamera:

® YCBOCHHE yUYaAIIUMUCS CMBICTIa OCHOBHBIX IMOHITHN M 3aKOHOB (PU3HMKH, B3aUMOCBSI3H MEXKLy HUMHU;

e (QopmupoBaHHE CHUCTEMBl HAay4HBIX 3HAaHUH O mpupone, ee (GyHIaMEHTAIbHBIX 3aKOHAX JIJIs
MIOCTPOEHHUS MIPEICTaBICHUS O GPU3NYECKON KapTUHE MUPA;

e cucTeMaTH3alMs 3HAHUH O MHOTOOOpa3ud OOBEKTOB M SIBICHHH MPHPOJBI, O 3aKOHOMEPHOCTSIX
MPOLECCOB M O 3aKOoHaX (U3MKH JUIsi OCO3HAHUS BO3MOXXHOCTH Pa3yMHOIO HCIOJIb30BaHUS
JOCTUKEHUH HayKU B JaJbHEHIIIEM Pa3BUTUHU LIUBUIN3ALINY;

e (opMupoBaHue yOSKICHHOCTH B TIO3HABAEMOCTH OKPY’KAIOMIETO MUPA M JTOCTOBEPHOCTH HAYYHBIX
METOJIOB €T0 U3YUYCHHUS;

® OpraHu3alys SKOJOTMYECKOTO MBIIICHUS U [IEHHOCTHOT'O OTHOIICHUS K IPUPOJE;

® pa3BHUTHE NO3HABATEIbHBIX HHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEH yJaluxcsl, a TakKe HHTepeca K
pacIIMpeHuIo U YTIyOJIeHHIO ((U3MUECKUX 3HAaHUH 1 BbIOOpa (PHU3HUKH Kak MPO(UIBHOTO MPEeIMETA.

JocTixeHue neneit ooecreunBaeTcs pelieHueM cJIeyIoImuX 3a1a4:

® 3HAKOMCTBO Yy4YalllUXCs C METOJOM HayyHOrO IMO3HAHUS U METOJaMHU HCCIEeJOBAaHUS OOBEKTOB U
SBJICHUM IPUPOJIBL;

e puoOpeTeHNEe YHalIUMUCS 3HAHUNH O MEXaHUYECKUX, TEIIOBBIX, DJIEKTPOMAarHUTHBIX U KBAHTOBBIX
ABJICHUSAX, PU3NUECKUX BEIMYMHAX, XapAKTEPU3YIOIIUX 3TU SBJICHUS;

e (QopmupoBaHuE y ydalIUXcsd YMEHUN HaONI0AaTh NPUPOJHBIE SIBICHUS M BBINOIHITH OIBITHI,
nabopaTopHble pabOThl U SKCIIEPUMEHTAIBHbBIE UCCIIEA0BAHMS C MCIIOJIB30BAaHUEM M3MEPUTEIbHBIX
npuOOPOB, IMHUPOKO MPUMEHSEMBIX B TPAKTUUECKON KU3HU;

e OBJAJICHHE YYallUMHUCA TakKUMHU OOLIEHAYYHBIMH TOHATHUAMH, KakK MPUPOAHOE SBJICHUE,
HMIUPUYECKH YCTAHOBJIEHHBIH (akT, mpoOieMa, I'MIoTe3a, TEOPETUUYECKUN BBIBOJ, pE3yJbTaT
DKCIIEPUMEHTAIILHON IIPOBEPKH;

® [IOHMMAaHHE yYallMMHCS OTIMYMNA HAYYHBIX JAHHBIX OT HENPOBEPEHHOW MH(pOpMAIUM, LIEHHOCTU
HaYKHU JJIS1 y10BJIETBOPEHHsI OBITOBBIX, TPOU3BOACTBEHHBIX U KYJIbTYPHBIX OTpeOHOCTEH YenoBeka.

B nporpaMmMe OTpakKacTCsa peaain3and BOCIUTATCIBHOI'O MOTCHHOHAJIA YPOKa (I)I/ISI/IKI/I, KOTOpBIfI
npeamnojgaracT UCIoJb30BaHUC PA3JIMYHbIX BUAOB U q)OpM JCATCIIBHOCTH, OpHeHTHpOBaHHOfI Ha 1ICJICBbLIC
IMPUOPUTETHI, CBA3aHHLIC C BO3PACTHBIMU 0COOEHHOCTSAMHM 06yqa101u1/1xc51.

Pabouas nmporpamma no ¢usMke mpernonaraeT UCroyib3oBanue cienyromero Y MK:

1. VYuyeOnuk. @usuka — 7 kiacc, aBtop A.B. IIépeikun, A.W. UBanos; Pekomengoano MO PO .
Mocksa. «IIpocsemienuey;

2. YueOnumk. @usmka — 8 kiacc, aBrop ; Kabapaua O.®. Pekomennoano MO P® . Mockga.
«IIpocBemieHue»;



3. VYueOnuk. Ousnka — 9 xmacc, aBrop Kabapaua O.D.. PekomenmoBano MO P® . Mockaa.
«IIpocserienuey;

Cooepotcanue npozpammsl nPeOCMAaB1eHO CAeOYIOUUMU PA30ENAMU:

1. mosicHUTENIbHAS 3aMMCcKa

2. IJIAaHUPYEMBIE Pe3yIbTaThl OCBOCHHSI YIEOHOTO MPEAMETA;

3. copepkaHue yaeOHOTO IPeaAMETa;

4. TeMaTUYEeCKOe IJIAaHUPOBAHUE C YKa3aHUEM KOJMYECTBA YaCOB, OTBOJAMMBIX HA OCBOCHHE
KaXJI0M TeMBI, ¢ y4éToM pabodeil mporpaMMbl BOCITUTAHUS

Mecmo Kypca 6 yueoOHOM niane
Ha usyuenue npeamera «Puszuka» Boiaensercs /0 gaco B rog B 7 kiacce, /0 gacoB B rog B 8

kiacce, 70 gyacoB B roj B 9 kiacce.

ITnanupyemoie pe3yiomameol 0c60eHUs yueOHO20 npeomema
JInyHOCTHBIE Pe3yJIbTAThI

Juunocmmuoie pes3yjibmantbl

Ilampuomuueckoe eocnumanue:

—IIpOsIBJICHUE HHTEPECa K UICTOPUHU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (PU3NUECKON HAyKU;
—IIEHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB.

I'pasicoancroe u 0yxo6Ho-HpagcmeenHoe 6ocCnumanue:

—TOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXJEHUM OOIIECTBEHHO- 3HAUMMBIX U 3ITHYECKHX
1po0JieM, CBSI3aHHBIX C MTPAKTHYECKUM NMPUMEHEHUEM JIOCTHIKEHUH (PU3HKY;

—O0CO3HaHHUE BaXKHOCTH MOPAJIbHO-ITUUYECKUX IPUHIUIIOB B AEATEIBHOCTH YUYEHOIO.
Ocememuueckoe socnumanue.

—BOCIPUATHE 3CTETUYECKUX KauecTB (PU3NYECKON HAYKH: €€ TapMOHUYHOI'0 OCTPOEHHUSI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH. L[eHHOCTH HayYHOI0O ITIO3HAHUSL:

—OCO3HAaHHUE LIEHHOCTU (M3UYECKOM HAYKH KaK MOIIHOI'O MHCTPYMEHTAa IO3HAHUSI MHUPA, OCHOBBI
Ppa3BUTHS TEXHOJIOTUN, BaJKHEHIIIEH COCTABIISIOIIEN KYJIbTYPHI;

—pa3BUTHE HAy4YHOU JIF0O03HATEIBHOCTH, HHTEpECa K UCCIIEI0BATENIbCKOM AeSTEIbHOCTH.
Dopmuposarnue Ky1omypovl 300P06bs1 U IMOYUOHANLHO2O0 OJIA20NOLYYUSL:

—OCO3HAaHHUE IEHHOCTH 0e30MacHOro o0pas3a >KU3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BAXHOCTHU IIpaBUJI OE€30I1aCHOIO IOBEJECHHUS Ha TPAHCIOpPTE, Ha JIOpOrax, C 3JIEKTPUUYECKUM U
TEIIOBBIM 00OpPYJIOBAHUEM B JOMAILHUX YCJIOBUSX;

—Cc(OpMUPOBAHHOCTh HAaBbIKA peIEKCUH, IPU3HAHUE CBOETO MIpaBa Ha OLIMOKY U TaKOTO e IpaBa
y APYroro 4ejoBeka.

Tpyoosoe eocnumanue:

—AaKTHUBHOE y4YacTHe B PEUIEHWH MPAKTUYECKHUX 3a7ad (B pamMKaX CEMbH, IIKOJIbI, FTOpOJa, Kpas)
TEXHOJIOTHYECKON U COI[MaIbHON HAaNpaBICHHOCTH, TPEOYIOIUX B TOM UHciie U (U3UUECKUX 3HAHUI;

—MUHTEPEC K MPAKTUYECKOMY M3YUYEHUIO Mpodeccuil, CBA3aHHBIX C (PU3UKOM.

Ironoeuueckoe 6ocnumanue:

—OpHEeHTalMs Ha IpUMEHEeHHe DU3NYEeCKUX 3HAHUW JJId pelleHus 3aj1ad B 00JIaCTH OKpY’Karoliei
cpelibl, INITAaHUPOBAHUS MIOCTYIIKOB U OLIEHKHU UX BO3MOKHBIX ITOCJIEACTBUN JUIsI OKPYIKAIOLIEH CPEBI;
—OCO3HAHHE TJIO0AJIBHOIO XapakTepa 3KOJOTHYECKHX IMpOoOJIeM M MyTeH UX perieHus.
Aoanmayus ob6yuarouje2ocs K U3MEHAIOWUMCS YCII0BUAM COYUANbHOU U NPUPOOHOU CPeobl:
—IOTPeOHOCTh BO B3aUMOJEHCTBUU MPHU BBIIIOJHEHUU HCCIENOBAaHUM U TMPOEKTOB (PU3MYECKOMN
HAIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JIPYIUX;

—TIOBBILLIEHNE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIESITEIbHOCTD;
—I0TpeOHOCTh B (JOPMUPOBAHMU HOBBIX 3HAHUM, B TOM uuciie GOpMyJIUpOBaTh UIEU, MOHATHS,
TUIIOTE3bl O (PU3MUECKUX OOBEKTaX U SABICHUSX;

—O0CO3HaHUE J1e(PUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;
—IIJIAHUPOBAHHUE CBOETO Pa3BUTHS B MPHUOOPETEHNH HOBBIX (PU3UUYECKUX 3HAHUM;



—CTpEeMIIEHHE aHAJIU3UPOBATh U BBISBIISTH B3aUMOCBSI3H MPUPO/IbI, OOIIECTBA U IKOHOMHUKH, B TOM
YHUCJIE C UCTIOJIb30BaHUEM (DU3NYECKUX 3HAHUM;

—OIICHKA CBOUX JICHCTBUN C y4ETOM BIUSHUS Ha OKPY>KAIONIYIO CPEAy, BO3MOXKHBIX TT0OQTBHBIX
IIOCJIEICTBUM.

Memanpeomemnmnuwie pe3yiomamul

7 Knacc

Yuueepcaﬂbuble no3HasamenbHble 0ClCMBUA:

baszoevle nocuueckue oeticmeusi:

—BBIIBJISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHUN );

—yCTaHaBIMBaTh CYIIECTBEHHBIM TMPU3HAK KIACCHU(UKAIINU, OCHOBAHHUS [JII OOOOIICHUS U
CpaBHEHUS;

—BBISIBIIATh 3aKOHOMEPHOCTH U TIPOTHUBOPEUYMS B paccMaTpuBaeMbiX (akTax, HJaHHBIX |
HaOJTIOICHUSX, OTHOCSIITUXCS K (DU3UYSCKUM SIBJICHUSIM;

—BBISIBIIATh NIPUYUHHO-CJICACTBCHHBIC CBS3U MPHU W3YyYCHUU (U3UUECKUX SIBJICHHH W MPOIIECCOB;
JleNlaTh BBIBOJABI C HMCIIOJIB30BAaHUEM AEAYKTHUBHBIX M WHAYKTHUBHBIX YMO3aKJIIOUCHUH, BBIABUTATh
TUIIOTE3bI O B3aUMOCBSI3SIX (DU3MYCCKUX BEITUYHH;

bazosvie uccneoosamenvckue 0elucmeus.

—MHCTOJIb30BaTh BOMPOCHI KaK MUCCIIEI0OBATEIILCKU HHCTPYMEHT MO3HAHUS,

—IIPOBOJIUTh IO CaMOCTOSITEIbHO COCTaBIICHHOMY IUJIaHY OIIBIT, HECIOXHBIA (QU3NUECKUi
AKCIIEPUMEHT, HEOOJIBIIIOe UCCIIeI0BaHNE (DU3UICCKOTO SIBJICHUS,

Paboma c ungopmayueii:

—IPUMEHSTH Pa3JIUIHBIC METOIbl, HHCTPYMEHTBI 1 3aIIPOCHI IIPH TOUCKE B 0TOOpE HH(MOpMAITUN UITH
JAHHBIX C YU4ETOM MPEIIOKEHHON yaeOHOM PU3HIECKON 3a1a4u;

—aHaJU3uPOBaTh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH MH(OPMAIIMIO PA3IMYHBIX BHUIOB H
(dhopM mpeIcTaBICHUS,

Yuueepcaﬂbnbte KOMMYHUKamueHbsle oelicmeus

Obwenue:

—B XoAe OOCYXJeHHs y4eOHOro Marepuana, pe3yiabTaTOB JIAOOPATOPHBIX PabOT U TPOEKTOB
3a7]aBaTh BOIPOCHI IO CYIIECTBY OOCY>XJIaeMOW TeMbl M BBICKA3bIBaTh WJCHU, HAIlCJICHHBIE Ha
pelieHne 3aJ1auu U ToJIJIepKaHue OJaroenaTeIbHOCTH OOIIECHHUS,

—COIOCTABJISATh CBOM CYXKACHUS C CYXKJICHUSMH JAPYTMX YYacTHHUKOB Juaiiora, oOHApy>KUBaTh
pa3iuyne U CXOJCTBO MO3UIIUIA;

—BBIpaXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

—IyOJWYHO TPEACTABISITh PE3YyIbTAaThl BBIMOJHECHHOTO (DU3UYECKOrO0 OIbITa (IKCIIEPUMEHTA,
HCCJIEIOBaHMUS, TIPOCKTA).

Coemecmuas dessmenbHOCMb (COMPYOHUUECMBO0):

—IIOHUMATh U UCIOJb30BATh MIPEUMYIIIECTBA KOMaHIHONW U HHIUBUAYAITHHONH paOOThI IPH PEIICHUN
KOHKPETHOU (PU3NUECKOU MTPOOIEeMBbI;

—TPUHUMATH 1€ COBMECTHOM JI€SITEIbHOCTH, OPTraHMW30BBIBATH JEHUCTBUSL MO €€ JTOCTHUXKEHHUIO:
pacrnpenensiTh poyik, 00CYKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOW pabOThI; 0000maTh MHEHUS
HECKOJIbKUX JIOJEH;

—BBITIOJTHATH CBOIO YacTh Pa0OTHI, TOCTUTAsI KAUECTBEHHOT'O PE3yJIbTaTa M0 CBOEMY HAIIPABJICHUIO U
KOOPJAUHUPYS CBOU JIEUCTBUS C APYTUMH YI€HAMHU KOMaH/IbI;

—OICHUBATh KaAa4Ye€CTBO CBOCIO BKJIaJa B 06H1PII>1 OPpOAYKT IIO KPUTECPUAM, CaAMOCTOATCIBHO
chopmynMpoBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuueepcanvnuie pecynamuensvie oeiicmeusn

Camoopeanuzayusi:
—BBISIBIIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMIHNX IS pEIIeHHS (PU3UUSCKUX
3HAHUM;



—OPHUEHTUPOBATHCS B PA3IMYHBIX MOJAXO0AaX MPUHSATHUS pElIeHUH (MHAUBUAYyalbHOE, MPUHATHE
pellieHus B TpyIIe, IPUHIATHE PELIEHHUH IPYIIION);

—CaMOCTOSITEJIbHO COCTAaBIISITh aJITOPUTM pelleHus (GU3NYECKO 3a1a4uM UK IIaHa UCCIIeIOBaHUSI C
Y4ETOM HMEIOIMNXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpeaiaracMble
BApUAHTHI PEIICHMUIL;

—JenaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camokxoumpons (pegaexcus):

—IaBaTh aJIeKBAaTHYIO OLIEHKY CUTYAaIllUu U MpeJIarath 1iaH e€ N3MEHEHHUS;

—O0OBSACHATh MPUYMUHBI JOCTUKEHUS (HEIOCTHIXKEHUS) PEe3yIbTaTOB JIESITEIbHOCTH, J1aBaTh OLIEHKY
IIpUOOPETEHHOMY OIIBITY;

—OIIEHUBATh COOTBETCTBUE PE3yIbTaTa IEIN U YCIOBUSIM.

OMOYUOHANbHBLU UHMENIeKM.!

—CTaBUTh ce0sl Ha MECTO JAPYroro 4ejaoBeKa B XOJE CHOpa WM JUCKYCCMM Ha HAyYHYIO TEMY,
IMOHUMAaTh MOTHUBBI, HAMEPEHHUS U JIOTHKY JPYyroro.

Ilpunamue cebs u opyeux:

—IpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpHU pemieHnu GU3NUECKUX 3ajlad WIM B YTBEPXKACHUSIX Ha
Hay4YHBIC TEMBI U TAKOE K€ IPABO JIPYTOTO0.

8 knacc

YHusepcaJlebte nosnaeamesibHble 0CUCMEUS:

ba3zosvie nocuueckue oeticmeusi:

—BBISIBJIATH U XapaKTE€PU30BaTh CYILLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

—YyCTaHaBIUBaTh CYIIECTBEHHBIM NpPU3HAK KiIacCU(UKALMM, OCHOBaHUS /i OOOOIIEHUs W
CpaBHEHHUS;

—BBIBIISITh 3aKOHOMEPHOCTM M IIPOTHBOPEUHsT B paccMaTpUBaeMbIX (akrax, JIaHHBIX U
HaOIIOICHUSIX, OTHOCSIITUXCS K (PU3HMYECKUM SIBICHUSIM;

—BBISBIISITh IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MPU M3YYEHUU (PU3NUECKUX SIBJIGHUM M IPOLIECCOB;
JIeJIaTh BBIBOABI C HCIIOJBb30BAaHUEM JEAYKTHUBHBIX W MHIAYKTUBHBIX YMO3AaKJIFOUEHUM, BBIIBUIATh
TUIIOTE3bl O B3AMMOCBA3SX (PU3NUYECKUX BEJIMYUH;

—CaMOCTOSITEJIbHO BbIOMpaTh cnocod pemeHus ydeOHOM (¢u3nueckod 3agauu  (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIIECHUs, BbIOOp HauOosee MNOAXOASAIIEr0 C YYETOM CaMOCTOATENBHO
BbIJICJICHHBIX KPUTEPUEB).

bazosvie uccneoosamenvcrue oelicmeusi:

—HCIOJIB30BaTh BOIPOCHI KaK UCCIEN0BATEILCKUN NHCTPYMEHT MO3HAHUS,

—IpPOBOJIUTh IO CaMOCTOSITEJIbHO COCTaBJICHHOMY IUIaHY OIIBIT, He- CIOXKHBIA (U3HNYEeCKU
AKCIEPUMEHT, HEOOJIbIIIOE HCcCIeq0BaHue (PU3NUECKOTO SIBJIICHUS,

—OIIEHUBATh Ha MIPUMEHUMOCTb U JOCTOBEPHOCTH MH(POPMAIIHNIO, TOTyYEHHYIO B X0J1€ UCCIIEA0BaHUS
WJI DKCIIEPUMEHTA;

—CaMOCTOSITEIbHO (OPMYJIMPOBAaTh OO0OOIIEHHST M BBIBOABI IO pe3ysbTaTaM IPOBEAEHHOIO
HaOJIFOAEHUsI, OTIbITA, UCCIIEOBAHUS,

—IIpPOTHO3UPOBATH BO3MOKHOE JIalibHEIIIee pa3BUTHE (PU3NUECKUX IPOILIECCOB, a TAKXKE BBIIBUTATh
MPEIOI0KEHNS 00 UX Pa3BUTHUU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Paboma c ungopmayueii:

—IIPUMEHSTH Pa3IUYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI IIPU OUCKE U 0TOOpe UH(OpMAIIUU UITH
JTAaHHBIX C YU4ETOM MpeIJIOKEHHON yueOHON Ppu3nueckoil 3a1auu;

—aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh MH- (OPMALIMIO PA3IMYHBIX BUIOB U
dbopm npencraBieHuUs;

—CaMOCTOSITEJIbHO  BBIOUpPATh  ONTHUMaJbHYI0 (QopMy IMpelacTaBieHHs HHOpMAUU U
WJUTIOCTPUPOBATh pelIaeMble 3aJaul He- CIIOKHBIMU CXeMaMHU, uarpaMMaMy, HHOHM rpadukoi U ux
KOMOMHAIIMSIMH.



Yuueepcaﬂbuble KOMMYHUKAMuUEGHbIE oelicmeus

Obwenue:

—B X0lI¢ OO0CYXIEeHHsT y4eOHOro marepuana, pe3yJIbTaToB JIa0OpaTOPHBIX pabOT W TPOCKTOB
3a71aBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOH TeMBI M BBICKAa3bIBaTh HJEH, HAIICJICHHBIE Ha
pelIeHre 3a/1a91 | MOJIIepKaHue OJIaroXenaTeIbHOCTH OOIICHHUS;

—COITOCTABJISATh CBOU CYXKACHUS C CYXKICHUSMH JPYTUX YYaCTHHUKOB Jualiora, oOHApYy>KUBATh
pasiiiuue U CXOJICTBO IMO3HUIUN;

—BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MIUCHMEHHBIX TEKCTaX;

—nyOJIMYHO TPEJCTABIATh PE3YJIbTAThl BBIMOJIHEHHOTO (U3HUYECKOIO OIbITa (IKCIEPUMEHTA,
HCCIICOBAHUS, IPOCKTA).

Coemecmuas dessmenbHOCMb (COMPYOHUUECMBO0):

—IIOHUMATh M MCIOJIb30BATh IMPEUMYIIIECTBA KOMAaH/IHOW U HHINBUyIBHOW paOOThI PH PEIICHUH
KOHKPETHOU (PM3UIECKON MPOOIIEMBI;

—IpPUHUMATH LIEJIM COBMECTHOM NESITEIbHOCTH, OPraHU30BBIBATH JIEHCTBUS MO €€ JOCTHUIKEHUIO:
pacrpenensiTb poyi, 00Cy>K1aTh MPOIECCHl U PE3yIbTaThl COBMECTHOM pabOThl; 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJICH;

—BBITIOJIHATH CBOIO YaCTh Pa0OTHI, IOCTUTAs KAY€CTBEHHOTO PE3yJIbTaTa 10 CBOEMY HAIIPABJICHUIO U
KOOPJAWHUPYS CBOU JIEUCTBUS C APYTUMU YIC€HAMU KOMaH/IbL;

—OICHHUBATh Kad€CTBO CBOCIO BKJIaJa B O6IIII/II7I OPOAYKT IIO KpPUTCPUAM, CaMOCTOATCIBHO
chopMynHpOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

Yuueepcanvnuie pecynamuenuie oeiicmeusn

Camoopeanuzayus.:

—BBISBIISITH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYaLUsIX, TPEOYIOIINX JIJIsl pelIeHus GU3UYECKUX
3HAHUM,

—OpHUEHTUPOBATHCSA B PA3/IMUHBIX MOAXOAAX MPUHATHUS pelleHUN (MHAMBUIYaJIbHOE, MPHUHATHE
pellieHus B IpyIie, IPUHITUE PELISHUI IPYIIoN);

Camokonmponw (peghnexcus):

—/aBaTh aJIEKBAaTHYIO OLICHKY CUTYalluH U Mpeiararh 1jiaH e€ U3MEHEHUS;

—OOBSICHATh NPUYMHBI JOCTHXKEHUS (HEIOCTUIXKEHHUsI) Pe3ysIbTaTOB JIESITEIbHOCTH, JaBaTh OLEHKY
MpUOOPETEHHOMY OIIBITY;

—BHOCUTHh KOPPEKTHBBI B JIEITEJBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHHUS (PU3UUECKOTO
HCCIIEIOBAaHUSI WM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBLIMXCS CHUTYyallUM,
YCTAHOBJICHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;

—OILIEHUBATh COOTBETCTBUE PE3YJIbTaTa LEIN U YCIOBUSIM.

OmoyuonanvHvil UHMENIeKm:

—CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOopa WJIM JMCKYCCHU Ha HAy4YHYIO TEMY,
ITIOHUMaTh MOTUBbI, HAMEPEHHUS U JOTUKY APYroro.

Ilpunamue cebs u opyeux:

—IpU3HaBaTh CBOE MPaBO Ha OLIMOKY MPU pelIeHUH (PU3NUYECKHUX 3a]ay UM B YTBEPXKICHHUSIX Ha
Hay4HbIE€ TEMBI U TAKOE K€ IIPaBO JPYyToro.

9 knacc

Yﬂusepcanbnble no3nHasamebHvle OClCMEUs:

baszosvie nocuueckue oeticmeus:

—BBISIBIIATH U XapaKTE€PU30BaTh CYIIECTBEHHBIE IPU3HAKU OOHEKTOB (SIBIICHUN);

—YyCTaHaBIWBATh CYIIECTBCHHBIM TMPHU3HAK KIACCU(PUKAIIMA, OCHOBAHUS [UIsI OOOOIIEHUS |
CpaBHEHUS;

—BBUIIBJISAITh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMarpuBaeMbiX (akTax, ITaHHBIX U
HaOJFOAEHUSIX, OTHOCSIIUXCSA K (DU3UYECKUM SIBICHUSIM;

—BBIIBJISITh MIPUYUHHO-CJICJICTBEHHBIE CBSI3W NMPU H3YyYEHUH (PU3UUECKUX SBICHUU W MPOIECCOB;



JAC€J1aTb BBIBOJbI C HCIIOJb30BAHHUEM ACAYKTHBHBIX W HHAYKTHBHBIX YMO3aKHIOquHﬁ, BbIABUI'aTbh
THUIIOTE3bI O B3aUMOCBA3AX (1)I/I3H‘-I€CKI/IX BCIIMYHNH;

—CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pemieHuss ydeOHOW ¢u3MYeckod 3amadn (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIICHMs, BbIOOp Hanbosee MOAXOASAMIEIO C YYETOM CaMOCTOSTEIBHO
BbIJICJICHHBIX KPUTEPUEB).

baszosvie uccnedosamenvckue oeticmausi:

—MHCHOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKU HHCTPYMEHT MO3HAHUS,

—TIpPOBOJIUTH IO CAaMOCTOSITEJIbHO COCTaBIICHHOMY IUIaHY OIBIT, HE- CIOXKHBIA (PU3HUYECKUN
SKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBaHNE (PU3UYECKOTO SIBICHUS;

—OIICHUBATh Ha MPUMEHUMOCTH B JIOCTOBEPHOCTH HH(POPMAIIUIO, TOIYYSHHYIO B XOJ€ UCCISIOBAHUS
WJIA DKCIIEPUMEHTA;

—CaMOCTOSITEIbHO (OPMYJIMPOBATH OO0OOIIEHHST M BBIBOABI 10 pe3ysbTaTaM IPOBEAEHHOTO
HaOJIIOAEHUs], OTIbITA, UCCIICOBAHUS,

—IPOTrHO3UPOBATh BO3MOXKHOE JlalIbHEHIIIee pa3BUTHE (PU3UIECKUX MPOIIECCOB, a TAKKE BHIABUTATH
MPEION0KEHNUS 00 UX Pa3BUTHUH B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Paboma c unghopmayuer:

—IPUMEHSTH Pa3IuYHbIe METO/Ibl, HHCTPYMEHTHI U 3aPOCHI IIPU MOUCKE U 0TOOpe HH(MOpMAITUU UITH
JAHHBIX C YU4ETOM MPEIIOKEHHON yaeOHOU (PU3NIECKON 3a1a4u;

—aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH- (DOPMAIUIO PA3IUYHBIX BUIOB U
(dhopM mpecTaBICHUS,

—CaMOCTOSITeIbHO  BBIOUpATh  ONTUMaJbHYI0 (GopMy TMpelacTaBieHHs HHOpMAUU U
WJUTIOCTPUPOBATH pPellaeMbIe 33/1a9l HEe- CI0KHBIMHA CXEMaMHU, IHarpaMMaMu, HHOU rpadukoi U ux
KOMOUWHAIIMIMMU.

YHusepcaJleble KOMMYHUKAMUBHblE oelicmeus

Obwenue:

—B XOJI¢ OOCYXICHHs y4eOHOro Marepuaia, Pe3yJbTaToB Ja0OpaTOpPHBIX pabOT M TPOCKTOB
3a7laBaTh BOIPOCHI MO CYMIECTBY OOCY’K/IaeMON TeMbl M BBICKA3bIBaTh WJICH, HAIlCJICHHbIE Ha
pelIeHne 3aJ1auu U TOoJIJIepKaHue OJ1aroKenaTeIbHOCTH OOIIECHMS,

—COIOCTABJISATh CBOU CYXKACHUS C CYXKICHUSMH JAPYTMX YYacTHHUKOB Juaniora, oOHApy>KUBaTh
pa3iuyne U CXOJCTBO MO3UIIUIA;

—BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

—IyOJUYHO MPEACTABISITE PE3yIbTAThl BBIMOJHEHHOTO (DH3MYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCJIEIOBaHUS, TIPOCKTA).

Coemecmuas desmenbHOCMb (COMPYOHUUECMBO0):

—TIOHUMATh U UCIOb30BaTh IPEUMYIIIECTBA KOMAHAHON U UHAUBUAYAIHLHON PaOOTHI IPU PEIICHUN
KOHKPETHOUN (PU3NUECKON MpOOIeMBbI;

—TPUHUMATH LE€JIU COBMECTHOM NESATENBbHOCTH, OPraHU30BBIBATH AECUCTBUSA MO €€ JOCTHKEHUIO:
pacrpenensiTh poyi, 00Cy>K1aTh MPOIECCHl U PE3yIbTaThl COBMECTHOM pabOThl; 0000I1IaTh MHEHUS
HECKOJIbKUX JIIOJEH;

—BBITIOJIHATH CBOIO YacTh Pa0OTHI, IOCTUTAs KAYECTBEHHOTO PE3yJIbTaTa Mo CBOEMY HAIIPABJICHUIO U
KOOPJAUHUPYS CBOU JIEUCTBUS C IPYTUMH YJIC€HAMHU KOMaHJbI;

—OICHUBATh Ka4Ye€CTBO CBOCIO BKJIaJa B 06H1PII>1 OPpOAYKT IIO KPUTECPUAM, CaAMOCTOATCIBHO
chopMyTMpOBaHHBIM YYaCTHUKAMH B3aHMO/ICHCTBUSI.

Ynuueepcanvnuie pecynamuenvie oeitcmeusn

Camoopeanuzayusi:

—BBISIBJISATH MPOOJIEMBI B )KU3HEHHBIX M YIEOHBIX CUTYaIUsX, TPEOYIOIINX IS peIeHUsT PU3NIECKUX
3HAHUM;

—OpUEHTHPOBATHCS B PA3IMYHBIX MOAXO0JaX NPHUHATHS pPENieHUuW (MHAUBUIyaTbHOE, MPUHSTHE
pellieHus B rpyIne, NpUHITHE PEIICHUN TPYIINoii);

—CaMOCTOSITEJIFHO COCTaBJISITh aJITOPUTM pelIeHUsT (PU3NUESCKON 3a/1a4i WJIH TTAaHA WCCIISTOBAHUS C



Y4ETOM HUMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEHM, apryMeHTHUPOBATh IpeJlaraeMble
BapUaHTHI PELICHU;

—JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxonmpons (peaexcus):

—J1aBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluH U IpejjiaraTh IJlaH e€ U3MEHEHUS;

—OOBSACHSTHh NIPUYUHBI JOCTHIKCHUS (HEIOCTIKEHUS) PE3YyJIbTaTOB JICSATEIBHOCTH, MaBaTh OLICHKY
MPUOOPETEHHOMY OIIBITY;

—BHOCUTH KOPPEKTHBBI B JEATCIBHOCTh (B TOM YHCJIE B XOJ BBIIIOTHCHHUS (PU3HIECKOrO
HCCIIEIOBAaHUSI WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEILCTB, H3MEHUBIIMXCA CHUTYyalluH,
YCTaHOBJICHHBIX OIIMOOK, BOBHUKIIINX TPYIHOCTEH;

—OIIEHUBATh COOTBETCTBUE PE3yIbTaTa IEIN U YCIOBUSIM.

OMOYUOHANbHBLI UHMENIeKM.!

—CTaBUTh ce0sl Ha MECTO JAPYroro 4ejaoBeKa B XOJE CHOpa WM JUCKYCCMM Ha HAyYHYIO TEMY,
IMOHUMAaTh MOTHUBBI, HAMEPEHHUS U JIOTHKY JPYyroro.

Ilpunamue cebs u opyeux:

—IpU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU pemieHnu GU3NUECKUX 3ajlad WIH B YTBEPKICHUSIX HA
Hay4YHBIC TEMBI H TAKOE K€ TIPaBO JIPYTOrO.

IIpeomemmnuie pezynomamot

7 kjaacc

[IpenmerHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI OTPakaTb CHOPMUPOBAHHOCTH Y
00yyarommxcst yMEHHI:
—MUCIIOJb30BaTh TOHATHUA: (U3UYECKHE WU XUMHUUYECKHE SBIEHUs; HaOJIIOJeHUE, SKCIEePUMEHT,
MOJENb, THIOTE3a; €IMHHUIBI (U3UYECKUX BEJIMYHMH; aTOM, MOJEKYyJa, arperatHble COCTOSHHS
BellecTBa (TBEpAOE, IKHAKOE, Ta3000pa3HOE); MEXaHWYeCcKoe JBUXKEHUE (paBHOMEpPHOE,
HEpaBHOMEPHOE, MPSAMOJIMHENHOE), TPACKTOPHsI, paBHOAEHCTBYOWIAs cui, aegopmauus (ynpyras,
IJIaCTUYECKast), HEBECOMOCTb, COOOIIAIOIIUECS COCYIbI;
—paznuyath ABieHUs (AU Py3Usi; TEIJIOBOE IBUKEHHUE YaCTHUI] BEIECTBA; PABHOMEPHOE JBUKEHHUE;
HEpPaBHOMEPHOE JBH)KCHUE; WHEPILUs; B3aUMOJACHCTBUE TEJI; PAaBHOBECHUE TBEPABIX TEI C
3aKpeIUIEHHON OChIO BpallleHMs; Mepefada JaBiIeHUs] TBEPIABIMU TeIaMHU, KUIKOCTSIMU U razamu;
aTMoc(epHOe JaBJieHHE;, IUIaBaHUE Tel; MNpeBpallleHUus MEXaHMYECKOH »HEepruu) IO OMHCAHUIO
MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;
—pacro3HaBaTh INPOSIBIEHNUE U3YUYEHHBIX (U3NUECKUX SIBICHUU B OKPY>KaIOIIEM MUPE, B TOM YHUCIIE
¢u3uyeckue SIBICHUS B MPHU- pOJe: MPUMEPHI IBMXKEHHUS C PA3IUYHBIMU CKOPOCTSIMU B JKUBOH M
HEXXHUBOH MPUpPOJE; NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOCPEPHOI0 TaBICHUS
Ha )KMBOM OpraHu3M; IJIaBaHHE pbIO; phIUary B TeJe YeJI0BEKa; IIPU 3TOM NEPEBOAUTh PAKTUUECKYIO
3a71auy B y4eOHYI0, BBIICISATh CYILIECTBEHHbIE CBOMCTBA/IPU3HAKU (DU3NUECKUX SIBJICHUI;
—OMMCHIBAaTh U3YUYEHHbIE CBOWCTBA TeJl U (PU3NUYECKHUE SABJICHUS, UCTIOb3Ys (PU3NUECKUE BEITMUMHBI
(macca, 00b€M, IUIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIAa YIIPY- F'OCTH,
CHUJIa TSKECTH, BEC TeJla, CUJla TPeHUs, AaBjieHue (TBEPAO- 'O Tea, KUJIKOCTH, Ta3a), BEITAJIKUBAIOIIAs
cuja, MeXaHudeckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(OUIIMEHT MOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KMHETUYECKass W TMOTEHUHAIbHAs SHEpPrus); MpU OMNUCAHUU IPABHIHHO
TPaKTOBaTh (PU3NUECKUIN CMBICI UCIIOIB3YEMbIX BEJIMUMH, UX OO03HAUYECHUS U €TMHUIIBI (PU3UUECKUX
BEJIIMYUH, HaXOAUTh (OPMYJIbI, CBSA3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEIMYUMHY C JIpyTUMHU
BEJINYMHAMH, CTPOUTD IpaKN N3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIU- YHH;
—XapaKTepu30BaTh CBOICTBA Tell, (PU3UYECKUE SIBICHUS U IIPOLIECCHI, UCIIOIb3Ys IPaBUIIa CIIOKEHUS
cun (BIOJb OJHOM mpsiMoii),3akoH I'yka, 3akoH Ilackans, 3akoH Apxumesa, MPaBHIO PaBHOBECUS
pbruara (0OJioKa), «30JI0TO€ MPABHIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOW SHEpruu; mpu
ATOM J1aBaTh CIOBECHYIO (JOPMYJIHMPOBKY 3aKOHA U 3aIIUCHIBATh €r0 MaTEMaTHUUECKOE BBIPAKECHHUE;



—OOBSICHATh (PU3NUYECKUE SBJIICHUS, IPOLECChl U CBOWMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluil TMPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATh NPUUMHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSCHEHHE W3 |—2 JIOTMYECKHX IIaroB C OMOpOM Ha 1—2 H3y4YEHHBIX CBOWMCTBa
(bu3nYecKuX SIBICHUH, (U3NIESCKUX 3aKOHA WU 3aKOHOMEPHOCTH;

—pemarb pacy€THble 3amauud B 1—2 necTBUsI, UCIIONB3Ysl 3aKOHBI M (DOPMYIIbl, CBA3BIBAIOIINE
¢u3uYecKre BEIMYMHBI: HAa OCHOBE aHajlM3a YCIOBHS 3aJadyd 3allMChIBaThb KpPAaTKOE YCIOBHE,
MOACTAaBIATh (PU3UYECKUE BEIUYUHBI B (JOPMYJIbI U MPOBOJUTH pac- Y€THI, HAXOAUThH CIIPABOYHBIE
JlaHHbIE, HEOOXOIMMBIE ISl PEIICHUS 3a/1a4, OLIEHUBATh PEATUCTHYHOCTD IMOJYyYeHHOUN (pru3nueckoi
BEJINYUHBIL;

—pacno3HaBaTh TPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIM (U3HYECKUX METOJOB; B
OINMCAaHUM MCCIENOBaHUs BBIACIATh IPOBEPSAEMOE IMPEANOJoXKEeHUe (TUIIoTe3y), pas3jnyarbh |
MHTEPIIPETUPOBATH MOJTYUYCHHBIH pe3yJbTaT, HAXOAUTh OIIMOKM B XOJE OMbBITA, JENIaTh BHIBOJABI 11O
€ro pe3yJibTaram;

—TIIpPOBOJIUTH OMBITHl IO HAOIIONCHHUIO (PU3MYECKUX SIBICHHH WM (DU3NUECKUX CBOHCTB TeIl:
(dbopMyIMpoBaTh IpOBEpsieMble NpEA- IIOJOKEHMs, CcOOUpaTh YCTAaHOBKY U3 IPEIJIOKEHHOIO
000pyIOBaHUS, 3aMMCHIBATh X0/ ONBITA U ()OPMYJIUPOBATH BHIBOJIBL;

—BBIIIOJIHATH NPSIMbIE U3MEPEHUS PACCTOSIHUS, BpEMEHHU, MacChl TeJa, 00bEMA, CHIIBI U TEMIIEPATYPBI
C MCIIOJIb30BAHMEM aHAJIOTOBBIX U LIM(POBBIX TPHOOPOB; 3alUChIBaTh OKa3aHUs IPUOOPOB C yUETOM
3a1aHHOI aOCOJIFOTHOM MOrPEeIIHOCTH U3MEPEHMUI;

—TIpPOBOJIUTh HMCCJIEAOBaHUE 3aBUCHUMOCTH OJHOW (PU3MYECKOH BEJIWYMHBI OT JAPYrod C
HCIIOJIb30BAaHUEM MPSMBIX M3MEPEHMH (3aBUCMMOCTH MYTH PABHOMEPHO ABMIKYIIErocs Teia OT
BPEMEHHM [IBM)KCHUS Tejla; CHJIBI TPEHUs CKOJBXKEHHS OT Beca Teja, KadecTBa 00paboTKu
IIOBEPXHOCTEH TeJd M HE3aBUCHUMOCTH CHJbl TPEHMs] OT IUIOLIAAM CONPUKOCHOBEHHUS TeJ; CHJIbI
YIOPYTOCTH OT YJUTMHEHHS PY>KUHBI, BRITAJIKUBAIOIICH CUIIBI OT 00bEMa OTPYKEHHON YacTH Tela U
OT IUIOTHOCTH »HUJKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTU Te€jla, OT IJIyOMHBI, Ha KOTOPYIO
IIOIPY’KEHO TEJ0; YCIOBUMN IJIaBaHUS TEJ, YCIOBUN paBHOBECHS pblyara M OJIOKOB); y4acTBOBAaTh B
IJJAHUPOBAHUU YUEOHOI'O HCCIIEIOBaHMs, COOMPATh YCTAHOBKY W BBIMOJHSATH U3MEPEHUS, CIEAys
MpEJIOKEH- HOMY IUIaHy, (PMKCUPOBATh pPE3yJbTaThl IMOJYYEHHOW 3aBUCUMO-CTH (PU3NUYECKUX
BEJIMYMH B BHUJAE INPEMIOKEHHBIX TaONUI U TpaduKOB, JeIaTh BBIBOABI MO pe3yjbTaTaM
HCCIIE/I0BaHUS;

—IIPOBOJIUTh KOCBEHHBIE M3MEpPEHMs] (U3UYECKUX BEJIMYMH (IUIOTHOCTH BEIIECTBA >KUIAKOCTU U
TBEPAOTO TeJa; CUJIa TPEHUS CKOJILKEHUS; JaBJICHUE BO3/1yXa; BhITAJIKUBAIOLIasl CUla, 1eUCTBYOIIAs
Ha MOTPY>KEHHOE B KUJKOCTb Tel0; KOA(DPUIUEHT MOJIE3HO- TO JIEUCTBUS MPOCTBHIX MEXaHU3MOB),
cienysl NpeajIoKeHHOW MHCTPYKIMU: TIPY BBIMOJIHEHUH U3MEPEHUN cOOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBIYMCIIATH 3HAYEHNE NCKOMOMW BEJIN- YHHBI;

—Cc00I101aTh MTpaBUjia TEXHUKU 0€30I1aCHOCTH IIpU paboTe ¢ Ja00paTOPHBIM 000PYIOBAHUEM;
—YyKa3blBaTh NPUHLMUIIBI JEHUCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIaromMMecs COCyAbl, OapoMeTp, pblyuar, MOJBHKHBIM W HEMOJBHXHBIA OJIOK,
HAaKJIOHHAsI TIJIOCKOCTb;

—XapaKTepU30BaTh MPUHLUMBI JEUCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpOH Ha MX OMUCAHUSA (B TOM YHUCIE: MOALUIMITHUKHN, YCTPOMCTBO BOJONPOBOAA, THAPABINYECKUI
rpecc, MaHOMETp, BBICOTOMEp, IMOPILIHEBON HAacoC, apeoMEeTp), UCHOJIb3Yysl 3HAHUS O CBOWCTBax
($U3UYECKUX SBJICHUN U HE0OX0AUMBbIE (PU3UYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

—IpPUBOAUTh HpPUMEPHl / HAXOAUTh HH(OpMAIMIO O MpUMEpax MPAKTHYECKOTO HCIOIb30BaHUS
¢u3nYecKUX 3HAHUN B MOBCEIHEBHOW KXU3HU Ui oOecrnedeHus: 6€30MacHOCTH NpH OOpalleHuu ¢
npuOopaMu W TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHHUsI 3J0pOBbSI M COOJIOACHUS HOPM
AKOJIOTMYECKOTO ITOBEAEHHUS B OKPYIKAIOILLIEN Cpeae;

—OCYUIECTBIISITh OTOOpP MCTOYHMKOB MH(pOpManuu B ceTu VIHTEpHET B COOTBETCTBUU C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIIMXCS 3HAHUW M IYTEM CPaBHEHUS  Pa3IMYHBIX
HMCTOYHHU-KOB BBIJIENIATh MH(OpMAIMIO, KOTOpas SIBJISIETCS MPOTUBOPEUMBON WM MOXKET ObITh
HEJOCTOBEPHOM;

—MWCHOJIb30BaTh MpPHU  BBIIOJIHEHUM Y4YEOHBIX 3aJaHUil HAy4YHO-TIONMYJSIPHYIO JIUTEpaTypy



(GU3NYECKOro cofep KaHusl, CIpaBOYHbIE MaTepHallbl, pecypchl ceTh MHTepHeT; BaageTs npuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, MPeoOpa3zoBaHus HH(OPMAIIUU U3 OJTHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
—C03/1aBaTh COOCTBEHHbBIE KPATKHE IMCbMEHHBIE U YCTHBIE COOOIEHUS HA OCHOBE 2—3 MCTOYHUKOB
nHpopManuu (HU3NYECKOTO CONEP)KAHUs, B TOM YHUCIE MyOJMYHO JeJaTh KpaTKUe COOOIICHUs O
pe3yabpTarax IPOEeKTOB UM y4eOHBIX UCCIIE0BaHUMN; IPYU 3TOM I'PaMOTHO HCIIOJIb30BaTh NU3YUYEHHbIN
MOHATUMHBINA anmapar Kypca (pU3HKH, COIIPOBOXK/IaTh BHICTYIICHHE MPE3EHTALINCH;
—TIIpHU BBINOJHEHUH yYE€OHBIX MPOEKTOB M HCCIIECIOBAHHMI pacrpeAessiTh 00sS3aHHOCTH B TPYIINE B
COOTBETCTBHMHM C MOCTABJICHHBIMU 3aJla4aMU, CJIE€IUTh 33 BBIIOJHEHUEM IUIaHa JEeHCTBUH, aleKBaTHO
OIICHMBAaTh COOCTBEHHBIM BKJAJ B JESITEIHHOCTh TPYNIbI; BBI- CTPauBaTb KOMMYHUKATHBHOE
B3aUMOJICHCTBHE, YUUTHIBAsE MHEHHUE OKPY KaIOIIHX.
8 kuace

[IpemerHble pe3ynpTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTb C(HOPMHUPOBAHHOCTH Yy
00y4aroImuXcsi yMEHHUIA:
—MUCIIO0JIb30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBHUKEHHE aTOMOB U MOJIEKYI,
arperatHble COCTOSIHUS BEIECTBA, KPUCTAINIMYECKHME M aMop(Hble Teja, HACBIIEHHbIT U
HEHAaCBIIIEHHBIN I1ap, BJIaXXHOCTh BO3/lyXa; TEMIIEpaTypa, BHYTPEHHSISI SJHEPTUsl, TEIJIOBOM IBUTaTENb;
3JIEMEHTAPHBINA 3JIEKTPUYECKUM 3apsjl, 3JIEKTPUUYECKOE II0JIe, IPOBOJAHUKU U JAUAJIEKTPHUKH,
IIOCTOSIHHBIN JIEKTPUYECKUNA TOK, MArHUTHOE TOJIE;
—pa3nuyaTh SBICHHUS (TEIJIOBOE pacIIMpEeHHe/C)kaThe, TeIUlonepenada, TEIJIOBOE pPaBHOBECHE,
CMauuBaHUE, KaNWUIAPHbIC SBJICHUS, HCIAPEHHME, KOHACHCAlLlUs, IUIABICHUE, KPUCTAJUIM3ALMS
(oTBepaeBaHuE), KUIIEHHUE, TeIUIonepenadya (TEIIONPOBOJHOCTb, KOHBEKLMS, H3JIy4YEHUE);
3JIEKTpU3alus Tell, B3aUMOJICHCTBUE 3apsA 0B, JeHCTBUS 3JIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMO/IENICTBUE MAarHUTOB, IEICTBUE MAarHUTHOTO I10JIs1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMarHuTHast
MHJTyKIIMS1) IO OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OINBITOB, IEMOHCTPUPYIOLIUX JaHHOE
(du3mYecKOe SBIICHUE;
—pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3NUYECKHUX SIBJICHUI B OKPY’KAIOIIEM MUPE, B TOM YHCIIE
(dbu3mYecKue SIBICHUS B IPU- POE: TOBEPXHOCTHOE HATSKEHHUE M KaIWJIISIPHBIE SIBIICHUS B TIPUPO/IE,
KpUCTAJIJIBI B IIpupoJie, n3inyuenue ColHIla, 3aMep3aHre BOJOEMOB, MOPCKHE OpU3bI, 0Opa3oBaHUE
pochl, TyMaHa, HWHes, CHEra; JJIEKTpPUYECKHE SBJIEHUS B aTMocdepe, HIEKTPUYECTBO KUBBIX
OpraHU3MOB; MarHUTHOE Ioje 3eMJIU, Apei¢ Moiro- COB, pOJIb MAarHUTHOIO MOJS JJI JKU3HU Ha
3emiie, TOJSIPHOE CUSHUE; MPU ATOM NEPEBOJUTH NMPAKTHUYECKYIO 3aJady B y4eOHYIO, BBIIEISTH
CyIIIECTBEHHbIE CBOMCTBA/TIPU3HAKH (PU3UUECKUX SBJICHU;

—OINUCBIBATb U3YYCHHBIC CBOMCTBA TE U Q)Hsﬂqecxne SABJICHUS, UC- ITOJIb3Y (1)I/I3I/I'-I€CKI/I€ BCJIIMYH HBI
(TemnepaTypa, BHYTPEHHSISI SHEPIus, KOJIMYECTBO TEIUIOTHI, yZelbHas TEIIOEMKOCTh BEIECTBa,
yAenbHas TEIUIOTa IUIABJICHUS, yAelbHasl TEIUIOTa MapooOpa3oBaHUs, yAelIbHAs TEILUIOTa CrOpaHUs
TOIUIMBA, KO3 UIIMEHT IMOJE3HOro ACHCTBUS TEIJIOBOM MAaIIMHBI, OTHOCHUTEIbHAs BJIAXHOCTh
BO3/lyXa, DJIGKTPUYECKMM 3apsj], Cuila TOKa, OJJIEKTPUYECKOE HAMNpPsDKEHUE, CONPOTHUBIICHUE
MIPOBOJIHUKA, YEIbHOE CONPOTHUBIIEHUE BEllleCTBa, pab0Ta U MOIIHOCTh 3JIEKTPUYECKOTO TOKA); IPU
OIIMCAHHUHN IMPAaBUJIBbHO TPAaKTOBATH @HSHHGCKHI\/II CMBICJI HCIIOJIb3YEMbIX BCJIHWYUH, o0o3HauYeHus1 U
€IUHULIBI (U3NYECKUX BEJIMYMH, HAXOAUTh (HOPMYJbI, CBS3bIBAIOIIME JAaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTHh IpauKu H3YUYEHHBIX 3aBHCHUMOCTEH (HU3NUECKUX
BEJINYMH;

—XapaKTCpuU30BaTh CBOMCTBA TCI, (1)PI31/I‘-I€CKI/IG SABJICHHUA MW TMPOLECChbI, HCIOJIB3Yysd OCHOBHBIC
IIOJIO’KEHUSI MOJIEKYJISIPHO-KMHETUUECKON TEOPUM CTPOEHHUS BEIIECTBA, IIPUHIIUII CYTIEPIO3UIUHN MO-
nel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPAHEHMs 3apsja, 3a- KoH OMa i ydJacTKa LENH, 3aKOH
Jxoyns—IJleHna, 3aKk0OH COXpaHEeHHs SHEPTUH; IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA
M 3aITMChIBATh €TI0 MaTEMATHYICCKOEC BBIPAXKCHUC,

—O0OBSICHATh (U3HYECKHUE MPOLIECChl M CBOMCTBA Tel, B TOM YHUCIE€ M B KOHTEKCTE CUTyallUH
MNPAKTHUKO-OPUCHTHUPOBAHHOTO XapaKTepa: BBIABIATE MNPUYUNHHO-CICACTBCHHBIC CBsA3HU, CTPOHUTH
00bsicCHEeHHE U3 |—2 JOrMYecKuxX IMIaroB ¢ onopoid Ha 1—2 M3yuYeHHBIX CBOMCTBA (PU3NYECKHUX
SBJICHUM, GPU3NUECKHX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

—pemars pacy€THble 3a7aud B 2—3 JAEHCTBUs, UCIOIb3Ys 3aKOHBI M (DOPMYIIbI, CBS3BIBAIOIINE



(¢u3MYecKHe BEITUYNHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4H 3alIUCBIBATh KPATKOE YCIOBUE, BBISABIISATH
HEJIOCTAaTOK JAHHBIX JUIS pPEIIeHUs 3aJlaud, BBIOMpaTh 3aKOHBI M (OpMyIibl, HEOOXOAUMBIE NI e&
penieHus, NpoBOAUTh pac- 4€Thl U CPAaBHUBATh IOJIydYEHHOE 3HauYeHUE (PU3NUECKON BEIUUYUHBI C
WU3BECTHBIMHU JJaHHBIMU;

—pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIMTh MNPU IOMOIIM (PU3NUECKUX METOJOB;
HCIIONBb3ysl OIMCAaHUE HCCIEHOBAHUS, BBIICIATH I[IPOBEPSIEMOE IIPEANOJIIOKEHHUE, OLICHUBATh
IIPAaBUJILHOCTH NOPSIAKA IPOBEICHUS HUCCIIENOBaHHUs, AEIaTh BbIBOBI;

—TIpPOBOJIUTH ONBITHI 1O HAOMIOACHUIO (U3UYECKUX SBICHUM WM (PU3HYECKHUX CBOMCTB Tell
(KanmWJIIsIpHBIE SIBJICHUSI, 3aBUCUMOCTh JaBJIEHHUs BO3JyXa OT €ro o0b&Ma, TeMIlepaTyphl; CKOPOCTH
polecca OCTBIBAHHMSI/HATPEBAHMSI IMPU M3IYYCHUH OT IBeTa U3JIydarollel/IorIonaoniei
IIOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATypPhl KUJIKOCTH U INIOLAIN €€ IIOBEPXHOCTH;
AJIEKTpU3als TEJI W B3aUMOJCHCTBHUE DIIEKTPUYECKHUX 3apslOB; B3aUMOICHCTBUE ITOCTOSHHBIX
MAarHUTOB, BU3yaJIN3allMsl MArHUTHBIX I10JIEW OCTOSIHHBIX MarHUTOB; JEUCTBUSI MArHUTHOTO IOJIS HA
IIPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJABUIATENS IIOCTOSIHHOI'O TOKA):
dbopMyIMpOBaTh IPOBEPSEMBbIE IPEAINOJIOKEHUS, COOMpaTh YCTAaHOBKY U3 IPEIJI0KEHHOTO
000pyIOBaHUST; ONTUCHIBATH XOJ OIBITA U (DOPMYJITHPOBATH BHIBOBI,

—BBIIIOJIHATH NPAMBIE U3MEPEHMS TEMIIEPATypPbl, OTHOCUTEJILHON BIIAXKHOCTH BO3/lyXa, CUJIbI TOKA,
HaIpsDKEHHUSI C HWCIIOJIB30BAaHUEM AHAJIOTOBBIX NPHUOOPOB W JATYMKOB (DU3UUYECKUX BEITHYHH;
CpaBHUBATh PE3YJIbTAThl U3BMEPEHUH C YUETOM 3a/1aHHOM aOCOIIOTHOM MOrPEIIHOCTH;

—TIpPOBOJIUTH HCCJIEJOBaHUE 3aBUCHUMOCTH OJHOW (PU3MYECKOW BEIWYMHBI OT JIPyrod ¢
HCIIOJIb30BAaHUEM IPSAMBIX U3MEPEHUI (3aBUCUMOCTbH CONPOTUBIIEHUS IPOBOJHHMKA OT €ro JJIUHBI,
ILUIOMIAAU IONEPEUYHOr0 CEYEHUsS U YyAEIBbHOIO COIPOTHUBIICHUS BEIIECTBA IPOBOJHMUKA; CUJIbI TOKA,
MIyLIEro 4epe3 NPOBOAHUK, OT HANPSHKEHUS HA IIPOBOJHUKE; UCCIEAOBAHUE IOCIEN0BATEIBHOTO U
[apaJiyIeJIbHOTO COEAMHEHUN MPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBAaHHUE, COOMpPaTh YCTAaHOBKY U
BBIIIOJIHATh M3MEPEHUS, Cleysl MpPeasIoKEHHOMY IIIaHy, (PUKCHUPOBAaTh pe3yJbTaThl MOJYYEHHOMN
3aBUCHMOCTH B BUJI€ TaOJIHUIl U TPaUKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM HCCIIEI0BaHUS;
—IIPOBOJIUTh KOCBEHHBIE HU3MEpPEHHUs] (PU3NUYECKUX BEIUYUH (yZelbHas TEIJIOEMKOCTh BEIIECTBa,
COIIPOTHUBJIEHUE MPOBOJIHMKA, pad0Ta U MOIITHOCTb JIEKTPUUECKOTO TOKA): JIAHUPOBATh U3MEPEHUS,
coOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY, CJIE€Iysl MNpPEIJIOKEHHONW HHCTPYKLHH, U BBIYUCIATH
3HAYECHHUE BEJIIMYUHBI;

—co0Jr01aTh IpaBUia TEXHUKH 0€30IaCHOCTH IIpH padoTe ¢ 1abopaTOpHBIM 000PYOBAHUEM;
—XapaKTepU30BaTh MPUHLUMBI JEUCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpOH Ha MX OMUCAHMSA (B TOM UHCIIE: CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, MapoBasi TypOuHa,
aMrepMeTp, BOJIBTMETP, CUETUMK DJIEKTPUUECKOM SHEPruM, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeJIbHbIE JIEKTPONPUOOPHI (IIPUMEPHI), MIEKTPUUECKUE MPETOXPAHUTENH; dJIEKTPOMArHHuT,
AJIEKTPOJIBUTaTENb MOCTOSHHOTO TOKA), MCIOJB3Ysl 3HAHUS O CBOMCTBaxX (PU3MUYECKUX SIBJICHHUI U
HE0O0X0uMble (PU3NYECKHE 3aKOHOMEPHOCTH;

—pacrno3HaBaTh MHPOCThIE TEXHUYECKHE YCTPONCTBA W M3MEpPUTENbHBIE NMPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PHUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEITb
BHYTPEHHETO CTrOpaHMsi, 3JIEKTPOCKOI, PEOCTaT); COCTaBJISTh CXEMBbI DJJIEKTPUUYECKHUX ILeneill c
MIOCJIeIOBATENbHBIM M MapajljieIbHbIM COeIMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUYECHMS
3JIEMEHTOB JJIEKTPUYECKHX LETIEH;

—IpPUBOJAUTH TPUMEPBI/HAXOAUTh HH(OpPMALMIO O IpUMEpax MPaKTUUYECKOTO HCIOIb30BaHUs
($bU3MUecKUX 3HAHWI B MOBCEIHEBHOM >KU3HU sl oOecriedeHUs: 0€30MacHOCTH MpU OOpallleHUH C
NpubopaMM M TEXHMYECKUMU YCTPOHCTBAMH, COXPAaHEHUs 3J0pOBbS U COOJIOJIEHUS HOPM
JKOJIOTHYECKOTO MOBECHUS B OKPYIKAIOWIEH Cpene;

—OCYIIECTBIISITh TMOUCK HH(pOpMAUU (HU3NYECKOro COoepKaHus B ceTu MIHTEepHET, Ha OCHOBE
HMMEIOIINXCSl 3HAHUN U MYTEM CpaBHEHUS JOMOJHUTEIbHBIX UCTOYHHUKOB BBIACHATH WHGOpPMAIIUIO,
KOTOpast SIBJIIETCS] IPOTUBOPEUNBON MIIU MOXKET OBITh HEJJOCTOBEPHOM;

—MWCHOJIb30BaTh MpPHU  BBIIOJIHEHUM Y4YEOHBIX 3aJaHUil HAy4YHO-TIOMYJSIPHYIO JIUTEpaTypy
(U3UYECKOro cofep)KaHusl, CIpaBOYHbIE MaTepHalbl, pecypchl ceTu MHTepHeT; BlaaeTh NpuéMamMmu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3zoBaHus HHGOpPMAIIUU U3 OJHON 3HAKOBOI CHCTEMBI B JIPYTYIO;



—Co03/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U KPAaTKHE YCTHBIE COOOIIEeHUs, 00001mas nHhOopMaIuio 13
HECKOJIBKUX HCTOYHUKOB (PU3HMYECKOTO CONIEpKaHUs, B TOM YHCIEC NyOIMYHO TIPEIACTABISATH
PEe3yIBTAThI MPOCSKTHOM MM UCCIIEAOBATEIBCKOW ACSATEILHOCTH; IIPU 3TOM IPaMOTHO UCIIOI30BaTh
M3yYCHHBIN MOHATUWHBIA anmapar Kypca (GU3uKH, COMPOBOXKIATh BRICTYIUICHUE ITPE3CHTAINCH;
—TIIpU BBINTOJHEHUN YYEOHBIX MPOEKTOB W MCCIICIOBAHUI (DU3NYECKUX MPOILIECCOB PACIPEICIISAThH
00513aHHOCTH B TPYIIE B COOTBETCTBHU C MOCTABICHHBIMU 3a/ladaMU, CICIUTH 32 BBITIOJHCHUEM
IJIaHa JEeHCTBUI U KOPPEKTUPOBATH €T0, aJIcKBAaTHO OIICHUBATh COOCTBEHHBIIN BKJIAJI B ICSITEIIHHOCTh
TPYNIIBI; BBICTPAMBATh KOMMYHUKATHBHOE B3aMMOJCHCTBUE, MPOSBISS TOTOBHOCTh pa3pemiaTh
KOH(DJITUKTHI.

9 kaacc

[IpenmerHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaThb C(HOPMHPOBAHHOCTH Y
00y4aroIuXcsi yMEHHUIA:
—HCIOJIB30BaTh MOHATHS: CUCTEMa OTCUéTa, MaTepHalIbHAsi TOYKA, TPAEKTOPHS, OTHOCUTEIHHOCTD
MEXaHUYECKOTr0 JIBI)KeHUs, aedopmarius (yrnpyras, iIacTuueckas), TpeHHUe, HEHTPOCTPEMHUTEIHLHOE
YCKOpEHHE, HEBECOMOCTD U MEpEerpy3KH; HEHTP TsHKECTH; a0COIIOTHO TBEPIOE TENO, HEHTP TSKECTH
TBEPJIOTO TEJIa, PABHOBECUE; MEXaHMYECKHUE KOJIeOaHUsI U BOJIHBI, 3BYK, HH(PPa3BYK U YIbTPA3BYK;
9JIEKTPOMAarHUTHBIE BOJIHBI, IIKana O3JIGKTPO- MAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAaJIbHO30PKOCTD, CIICKTPBI UCITYCKAHHS U ITIOTJIOICHU A, anb(ba-, Oera- u ramMmma-us3iay4cHus1, U30TOIIbI,
sIepHasi JHEPreTHKa;
—pa3nuuaTh  sABJICHUA (pPaBHOMEPHOE W  HEPAaBHOMEPHOE  TMPSIMOJUHEHMHOE  JIBHIKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBH)KEHHE, CBOOOIHOE NaJCHUE TEJl, PABHOMEPHOE JIBH)KEHHE T10
OKPY>KHOCTH, B3aUMOJICHCTBHE TEJl, PEaKTUBHOE JBIKCHHE, KOJIeOaTEIbHOE IBIYKEHHUE (3aTyXaroue
U BBIHY)KJCHHBIE KOJIeOaHUs1), pE30HAHC, BOJIHOBOE JIBIDKCHHE, OTPaKCHHE 3BYKa, MPSIMOJIMHEHHOE
pacnpocTpaHeHHE, OTPaKEHHE M IPEIOMIICHHE CBETa, IOJIHOE BHYTPEHHEE OTPaXEHUE CBETa,
pas3jokeHne Oeloro cBeTa B CHEKTP W CIOXKEHHE CIEKTPAJIbHBIX I[BETOB, IUCIEPCHsI CBETa,
CCTCCTBCHHAA PAAUOAKTHBHOCTb, BOSHUKHOBCHHUC JTUHEeNdaToro CIICKTpa H3quCHH$I) II0 OIIMCaHHIO
UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (DU3UYECKOE SBIICHHCE;
—pacrno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MYECKUX SIBJICHUN B OKpY KalolleM Mupe (B TOM YHCIIe
(1)I/ISI/I‘ICCKI/IC SABJICHUA B IIpU- POJAC: NPHUIIMBBI U OTJIMBBI, IBHKCHUC ITJIIAHCT ConHeuHoit CHUCTEMBI,
PEaKTHUBHOE JBUXEHUE >KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMM, 3€MIIETpPSICEHUE,
CeMCMHYECKHUE BOJIHBI, I[yHaMH, 9X0, IIBETA TEJ, ONTHYECKUE SBIICHUS B MPUPOJE, OHMOIOTHYECKOE
JedCTBUE BUJHUMOIO, YJIbTPa(UOJIECTOBOTO W PEHTIEHOBCKOIO U3JIYUYEHUHM; eCTEeCTBEHHBIN
palHOAKTUBHBIA (DOH, KOCMHUYECKHUE JIyUd, PaJUOaKTUBHOE H3JIyUYE€HHE NPUPOJHBIX MHUHEPAJIOB;
JeiCTBUE PaJNO0aKTUBHBIX U3JTy4eHUH Ha OpraHKU3M YeJIoBeKa), IPH TOM MEPEBOINUTH TPAKTUUECKYIO
3a/lady B y4eOHYIO, BBIIESATH CYIIIECTBEHHBIE CBOMCTBA/IPU3HAKH (DU3UUYECKUX SIBJICHU;
—OMUCHIBAaTh U3YUYEHHbIE CBOWCTBA TeJl U (PU3NUYECKUE SABJICHUS, UCIOJb3Ys (PU3NUECKUE BETUUUHBI
(cpenHsisi ¥ MTHOBEHHAsI CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHUE, ITepeMEILIEHHE,
MyTh, YTJIOBasi CKOPOCTh, CUJa TPEHUs, CHJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOpPEHHE CBOOOIHOTO
MaJieHus, BeC Tesla, UM- IyJbC Teja, MMIYJIbC CHIJIBI, MeXaHHWuyeckas paboTa W MOIIHOCTD,
MNOTCHLUHAJIbHAd JHCPIrusd TCJIa, IMOAHATOrO HaAd IMOBCPXHOCTBIO 3CMIJIM, NOTCHHOHAJIbHAsA JSHCPIUA
CKATOM NPY>KUHBI, KUHETUYECKasi HHEPrusi, MOJIHAs MEXaHWYecKas SHeprus, MepuojJ U 4YacToTa
KoJIeOaHWM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTAa TOHA, CKOPOCTh CBETa, IIOKa3aTeib
MMpPEIOMIICHUA cpemﬂ); IIpu OMHUCAaHWHN MPAaBUJIBbHO TPAKTOBATH (bHSI/I‘—IGCKI/IfI CMBICJI UCIIOJIBb3YEMBbIX
BEJIM- YMH, 0003HAYEHUs U €IUHUIBI (PU3HMUYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBS3bIBAIOIINE
JNaHHYI0 (U3UYECKYI0 BEIUYUHY C JpPYTMMU BEJIWYWHAMHU, CTPOUTH TpadUKH H3YyHYEHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEJIUYNH;
—XapaKTCpuU30BaTh CBOMCTBA TEI, Q)HSHLIGCKHG SABJICHUA U MPOLECCHI, UCITOJIB3Ys 3aKOH COXPaHCHUA
OHEPruv, 3aKOH BCEMHUPHOI'O TATOTCHHA, IPHUHIOUIT CYIICPIIO3UITUN CHJI, IPUHIUII OTHOCUTCILHOCTH
lanunes, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPaXKEHUs U IIPEJIOMIICHHUSI CBETA,
3aKOHBI COXPAHEHHS 3apsI0BOIO M MAcCCOBOTO YHCEI MPHU SICPHBIX PEAKIHsIX; MPH 3TOM J1aBaTh
CJIOBECHYIO (OPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMaTUUECKOE BBIPAKECHHUE;
—OO0BSICHATD (l)I/ISI/I‘-IeCKI/Ie OpouecCol U CBOMCTBA TC€JI, B TOM YHCJIC M B KOHTCKCTC CI/ITyaHI/Iﬁ



MPAKTUKO-OPUEHTUPOBAHHOI'O XapakTepa: BBIABIATH IPUUYUHHO-CIEACTBEHHBIE CBS3U, CTPOUTH
00BbsiICHEeHHE U3 2—3 JIOTMYECKUX IIaroB C OMOpOH Ha 2—3 M3YUYEHHBIX CBOMCTBA (PU3UYECKHUX
SIBJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemarth pacu€THbIe 3a/1a4u (ONMUpaIOLIMecs Ha CUCTEMY U3 2— 3 ypaBHEHUM ), UCIIOIb3Ys 3aKOHBI
1 (hopMyJIbI, CBSA3BIBAIOIINE (PU3HYECKHUE BETMUYUHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M 3alUChIBAThH
KpaTKO€ YCJIOBHE, BBISBISATH HEIOCTAIOIIME WM H30bl- TOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U
dbopMyibl, HEOOXOAMMBIEC [JIs PELICHUS, MPOBOAUTH pPacuy€Thl M OLEHUBATH PEATUCTUYHOCTH
MOJIYYE€HHOT'0 3HaYCHUS (PU3HYECKOIN BETUYUHBI;

—pacmno3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEHIUTh MPH IMOMOIIM (PU3MYECKUX METOJOB;
WCMOJIb3ysl ONHCAHUE MCCIEIOBAHUs, BBIICIATh MPOBEPAEMOE MPEANOIOKEHUE, OICHUBAThH
MIPaBUIILHOCTD MOPSJIKA MPOBEICHUSI UCCIIECIOBAHUS, 1€JIaTh BEIBOBI, HHTEPIIPETUPOBATH PE3YIbTAThI
HaOJIFOAEHUM U OTBITOB;

—TIpPOBOJIUTH ONBITHI O HAOTIONCHHUIO (U3UYECKUX SBICHUA WM (PU3HMYECKUX CBOHCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbpIOTOHa, 3aKOHAa COXpaHEHUsI SHEPruM; 3aBUCHUMOCTH IIepHOJa
KOJIeOaHWH MPY>KMHHOTO MAasgiTHUKA OT MAacChl Ipy3a M KECTKOCTH MPY>XKHUHBI M HE3aBUCUMOCTD OT
aMILUTUTY Al MaJIbIX KOJIEOaHUI; IPSIMOIIMHEHHOE PacCIpOCTpaHEHUE CBETa, pasliokeHue Oenoro
CBETAa B CIEKTP; HM3yYCHHE CBOWCTB HM300pake€HUsI B IUIOCKOM 3€pKajie M CBOWCTB M300paKEHUsI
npeaMeTa B coOuparolei JTuH3e; HAOII0AeHUE CIUIOMIHBIX U JMHEHMYaThIX CHEKTPOB U3ITYUYCHUS):
CaMOCTOSITETTbHO COOMpATh YCTAaHOBKY W3 HM30BITOYHOrO Habopa O0OpYIOBAaHMS; OMUCHIBATH XOJI
OMBITA U €r0 PE3yIbTaThl, POPMYITUPOBATH BHIBO/IBL;

—TIIPOBOJIUTH TPU HEOOXOAUMOCTH CEPHIO NPSIMBIX H3MEPEHUN, ONpEeNersisi CpeaHee 3HauyeHUe
n3MepsseMoil BeNMMYUHBI ((OKYCHOE pacCTOsIHME cOoOuparoliei JHUH3bI); OOOCHOBBIBATH BBIOOP
crioco0a U3MEepeHU s/ M3MEPUTEIIFHOTO IMPUOOpa;

—TPOBOJIUTH UCCIIEIOBAHMUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH C HCIIOJIB30BAHUEM MPSIMBIX
M3MEpeHui (3aBUCUMOCTH IIyTH OT BPEMEHH MNP PaBHOYCKOPEHHOM JBIDKCHHHM 0O€3 HadalabHOM
CKOPOCTH; TepHUoJia KOJIeOaHWl MaTeMaTHU4YeCKOro MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH YyIJja
OTPaXXEHHSI CBETa OT yria MaJeHUs W YyIJIa TPEJIOMIICHHS OT yria MaJeHus): IUIaHUPOBaTh
HCCIe0BaHNEe, CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY, (PUKCHpPOBATH pe3yJbTaThl IMOJYyYEHHOM
3aBUCHUMOCTH (PU3WYECKUX BEIMYHH B BUJE TaONMUIl U TpauKOB, /eaTh BBIBOABI MO Pe3yJIbTaTaM
HCCIIe0BaHuUs;

—TIIPOBOJINTh KOCBEHHBIE U3MEPECHUST (PU3NUECKUX BEIWYUH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tela
IIPU PaBHOYCKOPEHHOM [IBH)KEHUHU, YCKOpPEHHE CBOOOJHOIO TaJeHHs, >KECTKOCTh NPY>KUHBI,
KO3(Q(DUIMEHT TpPEeHHUS CKOJBXEHHS, MeXaHWuecKkass pabdoTa U MOIIHOCTb, YaCTOTa U MEPUO
KOJIe0aHWH MaTeMaTH4YeCKOIro M MPYKUHHOI'O MAasTHUKOB, ONTHYECKas CUja cCOOMparollei JUH3BI,
panuoakTHBHBIN (DOH): TUIAHUPOBATH HW3MEPEHUS;, COOMpaTh IKCICPHUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh M3MEPEHMs, CIeAysl NMPEeIO)KEHHOW MHCTPYKIWH; BBIYUCISATH 3HAUYEHHE BEJIMYUHBI U
aHaJIM3UPOBATH MOJIYYEHHBIE PE3YJIBTAThI C YIETOM 3aJ1aH- HOM NTOTPEITHOCTH U3MEPEHUH;
—co0Jr01aTh IpaBUiIa TEXHUKHU 0€30MaCHOCTH IIpH padoTe ¢ 1abopaTOpHBIM 000PYOBAHUEM;
—pa3nau4yaTh OCHOBHBIE MPU3HAKU HM3YYEHHBIX (PU3MYECKUX MOJe- JIe: maTepuaibHas TOYKa,
a0COIOTHO TBEPIOE TEJIO, TOYEHUHBIN MCTOYHUK CBETA, Jy4Y, TOHKas JIMH3a, IUIaHETapHash MOJEJb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO S1pa;

—XapaKTepU30BaTh MPUHIUIIBI JIEUCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OTIOPO¥ Ha MX OMUCAHMUS (B TOM YHCIE: CITUIOMETP, JATYNKH TTOJIOKEHUS, PACCTOSTHUSI M YCKOPECHUS,
pakera, 3XO0JIOT, OUYKH, MEPUCKOM, (oToanmnapar, ONTHYECKUE CBETOBObI, CIIEKTPOCKOI, JO3UMETP,
KaMmepa BwuibcoHa), HWCMONB3ysl 3HAHUS O CBOMCTBAX (DUBMUECKUX SBICHUU U HEOOXOIU-MbIC
¢u3nyecKre 3aKOHOMEPHOCTH;

—MUCIIONb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKM U3YYEHHBIX TEXHUYECKHX YCTpPOMCTB,
M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKHX MPOIECCOB MPH PEIICHUH y4eOHO-TTPAKTHIECKUX
3a/1a4; ONTUYECKHE CXEMBI JIJI1 TOCTPOCHUS M300pa’KeHMI B INIOCKOM 3epKajie U coOMparomiei JInH3e;
—IpPUBOJAUTH TPUMEPBI/HAXOAUTh HWHQPOPMALMIO O IpPUMEpax MPaKTUUYECKOTO HCIOIb30BaHU
dbu3MYecKnX 3HAHWUH B TIOBCEIHEBHOW XU3HU i1 oOecredeHus: 0€30NMacHOCTH TPH OOpalieHun ¢
NpubopaMM M TEXHMUYECKUMU YCTPOHCTBAMH, COXPAaHEHUS 3/I0pOBbS U COOJIOJIEHHUS HOPM



9KOJIOTHUYECKOT'0 MIOBEJICHUS B OKPY KaloIIeH cpeie;

—OCYIIECTBIIATH IMMOUCK HH(POPMAIHH (U3NIESCKOTO COJICPIKAHUS B CeTH IHTEpHET, CaMOCTOSATEIIBHO
dbopMyIUpysT TIOMCKOBBIM 3alpoc, HAXOJWUTh IIyTH OIPEIACICHHS JOCTOBEPHOCTH ITOJTYYCHHOMH
nHGOPMAIIU Ha OCHOBE UMECIOIINXCS 3HAHUHN U JOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

—MWCMOJIb30BaTh TPU  BBHINIOJTHCHHM Y4YEOHBIX 3aJaHUi  HAyYHO-TIOMYJSIPHYIO  JIUTEPATYpy
(DHU3UYECKOT0 COJIep)KaHUsI, CIIPABOYHBIC MaTepHailbl, peCypchl ceTn MHTEepHET; BiIaaeTh NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHOOPMAITUN U3 OJHON 3HAKOBOM CHCTEMEI B JIPYTYIO;

—Co03/1aBaTh COOCTBEHHBIC IMHCHMEHHBIC W YCTHBIE COOOIIECHHWS HAa OCHOBE HWH(GOpPMAIIUU U3
HECKOJIBKHUX HMCTOYHHUKOB (PU3UYECKOTO COACP)KAHUS, ITYOJUYHO NPEACTABISITE PE3yJIbTaThl
MIPOEKTHOHN MM MCCIIE0BATEIBCKON NEATETbHOCTH; TP 3TOM I'PAMOTHO HCIIOIL30BaTh U3yYCHHBIN
IMMOHSTUWHBIA armapaT HM3y4aeMoro pas- jnejia  (pu3uku 74 COIIPOBOXKIATH BBICTYILUICHHE
Mpe3eHTaIuel ¢ y9€TOM 0COOCHHOCTEH ayTMTOPUU CBEPCTHUKOB.
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