Annomauusn Kk padoueii npozpamme npeomema «Quzuka» ona ooyuaromuxca 7-9
Knaccos

PaGouass mporpamma no ¢usuke s oOydaromuxcs /-9 KiaccoB cOCTaBlieHa B
COOTBETCTBUU ¢ TpeboBaHUsIMU DeiepallbHOTO TOCYIaPCTBEHHOTO 00Pa30BaTEILHOTO CTaHaapTa
OCHOBHOTO 001ero oOpasoBaHusi, yrBep:xkaeHHbI [Ipukazom MunucrepctBa oOpa3oBaHus U
Hayku Poccumiickoii @enepanuu ot 17.12.2010 © Ne 1897 «O06 yrBepxkaeHun QeneparibHOTO
roCy/IapCTBEHHOTO0 00pa30BaTeIbHOrO0 CTAaHJapTa OCHOBHOTO  00IIero oOpa3oBaHUS», Ha
OCHOBE CJICYIOIIUX JIOKYMEHTOB U MaTEPHAJIOB:

3akoHa P® «O06 obpazoBanuu B Poccuiickoit @enepamum» ot 29.12.2012 No 273-
®3;

IIpukaza MunnpocBemenuss Poccun ot 20.05.2020 Ne 254 «O denepampHom
nepeyHe y4eOHHMKOB, PEKOMEHAYEMBIX K WCIONB30BAHUIO TIPH peATH3aIMH  HMCIOIINX
rOCYIapCTBEHHYI0  aKKpPEeIWUTAlUI0 00pa30oBaTEeNIbHBIX IPOrpaMM  HA4albHOTO  OOIIEro,
OCHOBHOTO O0IIIET0, CPETHEr0 00IIeT0 00pa30BaHUY,

nporpaMMbl «@u3nKay st o0ydarommxcs 7-9 kiaccoB 001eo0pa3oBaTeIbHBIX

mkoJ1 aBTopoB:. Ileprikud M.M.,BanoB A.U.

eaun npeamera:

® YCBOCHHME YYAIIMMHUCS CMBICIIA OCHOBHBIX MOHSATHH M 3aKOHOB (PU3WKH, B3aUMOCBSI3H
MEX]1y HUMH;

e (QopmupoBaHUE CHUCTEMBbI HAYYHBIX 3HAHUW O MPUPOJE, €€ (PyHAaMEHTaIbHBIX 3aKOHAX
JUTSI IOCTPOCHMS IPEACTAaBIEHUS O (PU3UUECKON KapTUHE MUPA;

e cucreMaTH3alus 3HaHUM O MHOrooOpasuu OOBEKTOB U SBIEHUH NPUPOIBI, O
3aKOHOMEPHOCTSIX TPOIECCOB M O 3aKOHaX (U3UKU JUIsI OCO3HAHUA BO3MOKHOCTH
Pa3yMHOT'O UCIIOIb30BAHUS IOCTUKEHUN HAYKU B JAIBHEHIIIEM PA3BUTUU IIUBUIIN3AIINH;

e (QopmupoBaHue yOeKIEHHOCTH B TO3HABAEMOCTH OKPYXKAIOIIETO MUPA U TOCTOBEPHOCTH
HAYYHBIX METOJIOB €T0 U3YUYCHHUS,;

® OpraHu3alus KOJIOTHUYECKOTO MBIIUICHUS U IIEHHOCTHOTO OTHOIICHHS K IPUPO/IE;

® pa3BHUTHE MO3HABATEIbHBIX UHTEPECOB M TBOPUYECKUX CIIOCOOHOCTEH yudaluxcs, a Takxke
WHTEpeca K PaCHIMPEeHUIO U yrIyOleHuIo (PU3WYecKUX 3HAHWM M BhIOOpa (PU3MKH Kak
npo(UILHOTO MpeIMeTa.

Joctuxenue Lenei odecrieunBaeTcs pelieHneM cJIeAyIMX 3a/1a4:

® 3HAKOMCTBO Y4YalllMXCSd C METOJOM HAyYHOTO MO3HAHMUS W METOJAaMH HCCIEIOBaHUs
00BEKTOB U SIBJICHUN TTPUPO/IBI;

e TPHOOpETEHHE YYAIUMHUCS 3HAHUK O MEXaHUYECKUX, TEIJIOBBIX, AIEKTPOMATHUTHBIX U
KBAHTOBBIX SIBJICHUSIX, (PU3UUYECKUX BEIIMUYMHAX, XaPAKTEPU3YIOIIUX ITH SBICHUS,

e (QopmupoBaHuE Yy ydYallUXcsi YMEHUH HAONIOAaTh MPUPOJHBIC SBICHUS U BHIOIHATH
ONbITHL, J1abopaTopHble  pabOTBl W  AKCIEPUMEHTAJIBHBIE  HCCIEIOBaHUS  C
UCIIOJIb30BAaHUEM H3MEPHUTENBHBIX MPUOOPOB, MIMPOKO MPUMEHSIEMBIX B MPAKTUUYECKOU
KU3HU;

® OBJAJICHUE YYAITUMUCS TaKUMU OOIIEHAYYHBIMU TOHATUSMHU, KaK MPUPOTHOE SIBICHHE,
OMIUPUYECKH YCTAHOBIEHHBIM (pakT, mpoOiema, TUIOTEe3a, TEOPETUYECKHIl BBIBOJ,
pe3ynbTaT SKCIIEPUMEHTATHLHON MPOBEPKH;

e T[OHUMAaHHE YYAlUIUMUCS OTIMYUN HAYYHBIX JaHHBIX OT HEMPOBEPEHHOW WH(pOpMAIUH,
[IEHHOCTH HAyKW JUIsl YAOBIETBOPEHUS OBITOBBIX, MPOU3BOJCTBEHHBIX M KYIBTYPHBIX
NoTpeOHOCTEN uenoBeka.

B mporpamme oTpakaercs peanmzaiids BOCHHUTATEIBHOTO TMOTEHIIMATA ypoKa (U3HKH,
KOTOPBIiA MpearnoyiiaraeT MCHOJIb30BAaHUE pPA3IMYHBIX BHUAOB H (OpM JIeATeIHHOCTH,
OpI/IeHTHpOBaHHOﬁ Ha ICJICBBIC HpHOpI/ITeTBI, CBA3AHHBIC C BOSpﬂCTHBIMI/I OCO6GHHOCT5IMI/I
oOydJaronuxcs.



PaGouast mporpamMma o (u3uke npeanosiaracT UCIoib30oBaHue cienyromniero Y MK:

1. VueGuuk. ®usuka — 7 knacc, aBrop A.B. [1épwimkun, A.W. iBaHoB; PexoMenoBaHO
MO P® . Mockaa. «IIpocsemieHuey;.

2. YueOnuk. ®usuka — 8 kimacc, aBrop A.B. [1épeiukun, A.W. Banos; PekomeHnioBano
MO P® . Mocksa. «IIpocerieHuey;.

3. YueOnumk. ®uszmka — 9 knacc, aBrop A.B. II€peimkun, 'yrauk E.M, A.W. MBaHOB,
[TetpoBa M.A. Pekomennosano MO P® . Mocksa. «IIpocBemieHue;

Cooepotcanue npozpammosl nPeOCMAsieHo C1e0YIOUWUMU PA30eNaAMU:
1. mosicHUTENbHAS 3aITUCKA
2. IJIAaHUPYEMBIE PE3YJIbTaThl OCBOCHHSI YI€OHOTO MPEAMETA;
3. comeprkaHue y4eOHOTO MpeIMeTa;
4. TeMaTHyecKoe IUTAHHPOBAHHE C yKAa3aHUEM KOJIMYECTBA YacOB, OTBOJAMMBIX Ha
OCBOCHHE KaXJIOW TEMBI, ¢ y4ETOM paboyeil MporpaMMbl BOCIIUTAHHSI
Mecmo Kypca 6 yueonom niaane
Ha u3ydenue npenmera «dusnkay Boiaensercs 68 yacos B roa B 7 - 9 kiacce.

HﬂanupyeMbte pe3yiobmambl 0C60€HUA yll85H020 npedmema
JINYHOCTHBIE pe3yJabTaThI

Juunocmuote pe3yibmambl

Ilampuomuueckoe éocnumanue:

—IPOSIBJICHUE HHTEpeca K MHCTOPUM M COBPEMEHHOMY COCTOSIHUKO POCCHMCKOHN
(bu3nYeCcKol HayKH;

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

I'pasicoancroe u 0yxo6Ho-Hpagcmeennoe 6ocnumanue:

—TOTOBHOCTh K AaKTUBHOMY Y4YacTHIO B OOCYXJEHHUU OOLIECTBEHHO- 3HAYUMBIX H
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM TOCTHXKEHUHN (PU3UKY;
—O0CO3HaHHE Ba)XHOCTH MOPAJIbHO-3TUYECKHUX MPUHLIUIIOB B AESATEIBHOCTH YYEHOTO.
Ocmemuueckoe gocnumanue:

—BOCIIPUATHE ICTETUYECKUX KayecTB (PM3MUYECKON HAayKH: €€ rapMOHUYHOI'O MOCTPOECHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH. HCHHOCTI/I HAYy4YHOT'O ITO3HAaHUA:

—OCO3HaHHE LIEHHOCTH (PU3MYECKON HAayKH KaK MOIIHOI'O MHCTPYMEHTA MO3HaHUS MHDA,
OCHOBBI Pa3BUTHS TEXHOJIOIUH, BaXKHEHIIIEH COCTABIISIONIEH KYJIBTYPBHI;

—pa3BUTHE HAyYHOU JII0O03HATEILHOCTH, HHTEpPECA K UCCIIEI0BATEIbCKON JesATETbHOCTH.
Dopmuposanue Ky1omypovl 300p06bsL U IMOYUOHATLHOO O1A20NO0NYYUSAL:

—OCO3HAaHHE LIEHHOCTH 0€30MacHOro odpasa >KU3HH B COBPEMEHHOM TE€XHOJIOTHYECKOM
MHpE, BaXXHOCTH IIpaBUI OE30MaCHOr0 IIOBEJEHMS Ha TPAHCIOPTE, Ha J0porax, ¢
AIEKTPUYECKUM U TEIIOBBIM 000PY/I0BAaHUEM B JOMAIIHUX YCIIOBHUSIX;
—Cc(}OpMUPOBAHHOCTh HaBbIKa peIieKcHH, MPU3HAHNUE CBOETO MTpaBa Ha OMMOKY M TaKOIro
K€ MpaBa y ApPYyroro 4eyoBeKa.

Tpyoosoe eocnumanue:

—aKTHUBHOC YYAaCTHC B PCHICHUU MPAKTHYCCKUX 3adaqd (B paMKax CEMbH, HIKOJIbI, TOpOAA,
Kpasi) TEXHOJIOTUYECKOW U COLMaIbHOM HAmNpaBJIEHHOCTH, TPeOYIOIIMX B TOM YHCIE U
(U3UYECKUX 3HAHUN;

—MUHTEPEC K NPAKTUYECKOMY H3YUYEHHIO MpodeccHii, CBI3aHHBIX C (PHU3UKOM.
Jxonozuueckoe eocnumanue:

—OpHEeHTalMsd Ha TMpUMEHEeHUuEe (U3NYECKUX 3HAHUN ISl pelleHus 3ajady B 00JiacTu
OKpY>KarolleH cpejibl, IIIAHUPOBAHMUS ITIOCTYIIKOB U OLIEHKH MX BO3MOHBIX MOCJIEICTBUI
JUIA OKPY KAarOLIEeH Cpeabl;

—OCO3HaHHE IVIO0AJBHOIO XapakTepa IKOJIOTMUYECKUX IPOOJIEM M MyTEH UX pelIeHus.



Aoanmayus obyuaroue2ocs K U3MEHAIOUWUMCS YCILOBUAM COYUAIbHOU U NPUPOOHOLL CPEObl:
—TIOTPEeOHOCTh BO B3aMMOJIEMCTBUM NPH BBIIOJHEHUH MCCIEIOBAHUNA W TPOEKTOB
(U3UYECKON HANPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JIPYTHX;

—TIOBBILLIEHNE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO IESITEIbHOCTD;
—TIO0TpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM uucie (HopMyIUpoBaTh HIEH,
MOHSTHS, TUIOTE3bl O (PU3MUECKUX OOBEKTaX W SIBJICHUAX;

—O0co03HaHue 1e(UIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;
—IIJIAHUPOBAHKUE CBOETO Pa3BUTHS B MPUOOPETEHUU HOBBIX (PU3UYECKUX 3HAHUM;
—CTpEeMJICHUE aHAJIM3UPOBaTh W BBIABIATH B3aWMOCBSI3M MPHUPOJIBI, OOIIECTBA H
SKOHOMUKH, B TOM YHCJIE C UCHOJIb30BaHHUEM (HU3NUECKUX 3HAHUI;

—OILICHKa CBOMX JIEUCTBUM € Y4ETOM BIIMSHHUS Ha OKPYKAIOLIYIO CpEAy, BO3MOXKHBIX
r100aJIbHBIX MOCIIEICTBHM.

Memanpeomemmnuwie pe3yiomamal

7 Knacc

YHuﬁepCtlJleble nosznaeamesnbHble 0CUCMEUS:

bazosvie nocuueckue oelicmeusi:

—BBISIBIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC ITPU3HAKN OOBEKTOB (SIBJICHUN ),
—yCTaHaBIIMBaTh CYIIECTBEHHBIM MPU3HAK KiIacCU(pUKAIINU, OCHOBAaHUS 71 000O0IIeHUSs
Y CpaBHCHHS;

—BBIIBJISATh 3aKOHOMEPHOCTH M IIPOTHBOPEUYHS B paccMaTpUBaeMbIX (akTax, JaHHBIX U
HaOJIFOACHUSIX, OTHOCSIIUXCS K (PU3HYCCKUM SIBJICHHSIM;

—BBISIBIIATh TPUUYUHHO-CIEACTBEHHbIC CBSA3W MPHU HU3YUYEHUU (PU3UYECKUX SBICHUN U
MPOIIECCOB; JeJlaTh BBIBOJIBI C HCHOJIB30BAaHWEM JCAYKTHBHBIX W WHIYKTUBHBIX
YMO3aKJIFOYEHHH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3SAX (DU3NUECKUX BEJIUYHH;

bazosvie uccnedosamenvcekue oelcmeus.

—MHCMOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKU HHCTPYMEHT MO3HAHUS,

—IIPOBOJIUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OMBIT, HECIOXKHBIN (pu3ndecKuit
AKCIIEPUMEHT, HEOOJBIIIOE UCCIICAOBaHNE (DU3NICCKOTO SIBIICHUS,

Paboma c unghopmayuer:

—TIPUMEHSATh PA3JIMYHBIC METOJbI, WHCTPYMEHTBI W 3aIlpOChl TIPHU IOUCKE W OTOOpe
MH(pOpPMALIMK WU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOH pu3nueckoi 3a1auu;
—aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH MHGOPMAIUIO PA3TUYHBIX
BHJIOB U (DOpM TIpeCTaBICHUS;

Ynusepcaﬂbubw KOMMYHUKAamMueHbsvle oeilicmeus

Obwenue:

—B XOJile OOCYXIEHMsI y4yeOHOro Mmarepuaina, pe3yJbTaToB JAa0OpaTOpPHBIX paboT u
MIPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TeMbl W BBICKAa3bIBATh HJIEH,
HalleJICHHbIE Ha peIIeHHUE 3aJ1aud U Nojjiep>KaHue 0J1arokenaTeIbHOCTH OOIIeHUS;
—COTIOCTABJISITh CBOM CYXIEHUS C CYXJICHHSIMH JPYTMX YYacTHHUKOB JIHAJIOTa,
0OHapY)KUBATh Pa3IUINE U CXOJICTBO IMO3UITU;

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

—myOJIMYHO  TPEACTABIATH  PE3yJNbTaThl  BBIOJHEHHOTO  (DU3WYECKOro  OIbITa
(PKCIIepUMEeHTa, HCCIIEIOBAHMS, TIPOCKTA).

Coemecmuas dessmenbHOCMb (COMPYOHUUECMBO):

—TIOHUMATPh M UCITOJIH30BaTh MPEUMYIIECTBA KOMaHIHON U WHIWBUAYAJIIBHOW paOOThI MpH
pelIeHNN KOHKPETHOU (hU3nuecKoi MpooIeMsbl;

—IMpUHUMATH 1IeI1 COBMECTHOW JIeSITEILHOCTH, OpPTraHU3O0BBIBATH JACHCTBUA 1O €&
JIOCTIDKCHUIO: PacCIpelelIITh POJIH, OOCYXKIATh MPOIECCH M PE3yJbTaThl COBMECTHOM
paboThI; 00001IaTh MHEHUSI HECKOJIBKHUX JTFOJICH;

—BBINOJIHATH CBOIO YacTh PaOOTHI, JIOCTHTAas KA4eCTBEHHOI'O pe3ysbTaTra MO CBOEMY



HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JECUCTBUA C APYTUMU YICHAMU KOMaH/IbI;
—OIICHUBATh KA4E€CTBO CBOEI0 BKJIA/Ia B OOIIMI IPOIYKT MO KPUTEPHUSM, CAMOCTOSITEILHO
c(hopMynHpOBaHHBIM YUYaCTHUKAMH B3aHUMOICHCTBHUS.

Ynuueepcanvnuie pecynamuenuie oeiicmeusn

Camoopeanuzayusi:

—BBISIBJIATh POOJIEMBI B JKU3HCHHBIX M YYCOHBIX CUTYaIlUsIX, TPCOYIOMINUX I PEIICHUS
(hHU3NYECKUX 3HAHUI;

—OpPHUEHTHPOBATHCS B PA3NIUYHBIX TOAXOJAaX MPHUHITUS pPEIICHUN (MHIUBUIYTHHOE,
MIPUHSITHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUM IPYIIIION);

—CaMOCTOSITEJIBHO COCTAaBIIATh AJITOPUTM pelieHus] (U3UYSCKON 3aJaud WIM TUIaHa
HCCIICJIOBAaHUSI C YYETOM HMECIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXXHOCTEH,
apryMEHTHPOBATH MpejIaracMble BApUAHTHI PEIICHUI;

—JeJ1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

Camokxoumpons (pegnexcus):

—J1aBaTh aJICKBAaTHYIO OIICHKY CUTYyallUH U IIpejjiaraTh IUIaH ¢€ N3MCHCHUS;

—O0OBSCHATH IPUYHHBI JOCTHIKCHUS (HEIOCTYIKCHUS) PE3yIbTaTOB JICSITEILHOCTH, 1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY;

—OIICHUBATh COOTBETCTBHE PE3yiIbTaTa SN U YCIOBUSIM.

OMOYUOHANbHBLI UHMENIeKM.!

—CTaBUTH ce0s HA MECTO JAPYroro 4ejaoBeKa B XOJI€ CIIOpa WM JUCKYCCUHM Ha HAYYHYIO
TEeMy, TIOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro0.

ITpunsamue cebs u opyeux:

—IpU3HABaTh CBOE MpPaBO Ha OMMOKY MpU PEIICHUH (PU3HYECKUX 3aJad WIA B
YTBEPIKIACHUSAX HA HAYYHBIC TEMbI H TAKOE K€ MPABO JIPYTOro0.

8 knacc

Ynusepcaﬂbubw no3HaeamesibHble 0CUCMEUS:

bazosvie nocuueckue oeticmausi:

—BBISIBIIATH U XapaKTE€PU30BaTh CYIIECTBEHHBIE MTPU3HAKH OOBEKTOB (SIBJICHUI);
—YyCTaHaBIIUBATh CYIIECTBEHHBIM MPU3HAK KJIaCCHU(PUKAIIMHA, OCHOBAHHS I 000OIIECHUS
U CPaBHEHUS,

—BBIIBJISITh 3aKOHOMEPHOCTH M TIPOTUBOPEUHSI B pacCMaTpUBAaeMbIX (PakTax, JaHHBIX U
HaOFOACHUSIX, OTHOCSIIUXCS K (PU3UIECKUM SIBICHUSIM;

—BBIIBJISITh TIPUYUHHO-CIICJICTBEHHBIC CBSI3U TIPU HU3YyYEHUH (PU3UUECKUX SIBIICHUU U
IPOLECCOB; JEJaTh BbIBOJABI C MCHOJIb30BAHUEM JCAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIFOYECHUH, BBIJIBUTATh THIIOTE3bI O B3AUMOCBSI3SIX (DU3HUECKUX BEJIIMYNH;

—CaMOCTOSITEJIbHO BBIOUpATh CrIOco0 pemeHus: yueOHoi (u3nyeckoi 3a1aun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHHsS, BHIOOp Hambojee MOOXOMSIIETO C  YYETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

basoevie uccneoosamenvckue oelicmeausi:

—MHCIOJIb30BAaTh BOIIPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;

—TMpPOBOJHUTH IO CaMOCTOSITEJIHO COCTABIICHHOMY IUIaHY OIBIT, He- CJIOKHBINA
(bU3UYECKHI SKCIIEPUMEHT, HEOOIbIII0OE HCClIeT0BaHNE (PU3UUECKOTO SIBJICHUS;
—OIICHUBAaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh MH(POPMAIHIO, MOIYYCHHYIO B XOJIE
MCCIIEIOBAaHUS WJIM SKCIIEPUMEHTA;

—CaMOCTOSITeIbHO (b OpMyIHUpOBaTh OOOOINEHHWS W  BBIBOJABI 10  pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOI€HUS, ONBITA, UCCIICIOBAHMS;

—IIPOTHO3HPOBATh BO3MOXXKHOE JalbHEHIIee pa3BUTHE (PU3NISCKUX IPOIIECCOB, a TaKKe
BBIJIBUTATh MPEAOIOKEHHS 00 UX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAaX.

Paboma c unghopmayueii:



—TIPUMEHATHh Pa3IUYHBIE METOJbI, MHCTPYMEHTHI M 3alpocChl IMpPU IOUCKE U O0TOOpe
WHGOpPMAIINU WIH JAaHHBIX C YIYETOM MPEIIOKEHHON ydeOHOU (PU3NIECKOH 3a1auH;
—aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh UH- (POPMAIUIO PAZTUIHBIX
BHJIOB U (POPM IIpEICTABIICHUS;

—CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAJIbHYIO (GopMy NpeAcTaBiIeHUS HWH(POpMAIUU H
WUTFOCTPUPOBATh peIllaeMble 3aJlaud He- CIOXKHBIMH CXEMaMH, JIuarpaMMaMu, WHOM
rpaduKoi 1 ©X KOMOMHALIMSIMH.

yHuGepCtUleble KOMMYHUKamuensle oelicmeus

Obwenue:

—B XO0Je O00CyxaeHusi ydeOHOro marepuaina, pe3yJbTaToB JA0OPATOPHBIX pPadOT H
MIPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYMIECTBY OOCYKITaeMOW TEMbl M BBICKA3bIBATH HJICH,
HaIICJICHHBIC Ha PEIICHUE 3aJIau U MOJIepKaHue OJIaro’KeaTelIbHOCTH OOIICHUS;
—COIIOCTABJISATh CBOM CYXACHUSI C CYXICHUSMH JPYTHX YYaCTHUKOB JIHAJIOra,
O0OHapyY)KUBaTh PA3IUIUE U CXOJICTBO IMO3UIUI;

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

—IyOIUYHO  TIPENICTABISATH  PE3YJbTAThl  BBIOJIHEHHOTO  (PU3MYECKOro  OIbITa
(3KCIIepUMEHTA, HCCIICIOBAHMUS, TIPOCKTA).

Cosmecmnuas oesmenbHOCMb (COMPYOHULECMBO):

—IOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHOW U WHIUBUAYAIBHOU paOOThI MPH
pelIeHNH KOHKPETHOM (hU3UYECKON ITPOOIISMBI;

—IIpUHUMATbL LCJIU COBMECTHOM ACATCIIBHOCTH, OPTraHU30BbIBATH I[eﬁCTBI/IH no eé
JOCTHIKCHHIO: PACIIPECISITh POJH, OOCYXKAATh MHPOLECCHl U PEe3yJIbTaThl COBMECTHOM
paboThI; 00001AaTh MHEHUS HECKOIBKHX JIIOJICH;

—BBINIOJIHATh CBOIO YacTh Pa0OThI, JTOCTHUrasi KaueCTBEHHOrO pe3yjbTara IO CBOEMY
HaITpaBJICHUIO 1 KOOPAUHUPYS CBOU I{eﬁCTBHH C ApyIrumMu 4JICHAMH KOMaHAbI,
—OIICHUBATh KAY€CTBO CBOETO BKJIaJla B OOLIMII IPOJYKT MO KPUTEPHUSIM, CAMOCTOSITEIIHO
c(hOpMyITUPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

Ynuueepcanvnuie pecynamuenuie oeitcmeusn

Camoopeanuzayus:

—BBISIBIIATH TPOOJIEMBI B JKU3HCHHBIX U YYCOHBIX CUTYyAIIHsIX, TPEOYIOMUX I PEIICHUS
(bU3nUecKUX 3HAHUI;

—OpPHUEHTHPOBATHCS B PA3NIUYHBIX MOAXO0JaX TPHUHITHUS pelIeHUuH (MHIUBUIyaTbHOE,
MIPUHSITHE PEIICHUS B TPYIINE, TPUHIATHE PEIISHHUIN TPYIIION);

Camokxoumpons (peaexcus):

—JaBaTh aJICKBaTHYIO OLICHKY CUTYyallUH U IIpeJjiaraTh miaH e€ U3MEeHEHUS;

—O0OBSCHATh IPUYMHBI JOCTHKEHHS (HEAOCTHUKECHUS) pe3yIbTaTOB JIESITEILHOCTH, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY;

—BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTH (B TOM YHCJIE B XOJI BBITTOJIHEHHUS (PU3HUECKOTO
HCCJIEJIOBAaHMS WJIM TIPOEKTAa) HA OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBIIINXCS CUTYAITHH,
YCTaHOBJICHHBIX OIIMOOK, BOBHUKIIINX TPYIHOCTEH;

—OILIEHUBATh COOTBETCTBUE pe3yiIbTaTa IEJIU U YCIOBUSIM.

OMOYUOHANLHBLU UHMENLIEKM.

—CTaBUTh ce0s Ha MECTO JAPYroro 4ejaoBeKa B XOJ€ CIOopa WJIM JUCKYCCHU Ha HAYUYHYIO
TeMy, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ilpunsmue cebs u opyeux:

—TIMpu3HaBaTh CBOE MpaBO Ha OMIMOKY TMpU pelieHuH ¢(U3NUEeCKUX 3a7ad WIH B
YTBEPKACHUSIX Ha HAYYHBIE TEMBI H TAKOE JK€ MPaBO JPYyroro.

9 knacc

Yuueepcaﬂbuble no3Ha8amenbHble OCUCMBUS:



baszosvie nocuueckue oeticmeus.:

—BBIIBJIATH U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKHA OOBEKTOB (SIBIICHUMN );
—yCTaHaBIIMBAaTh CYIIECTBEHHBIM MPU3HAK KJIACCHU(UKAIINU, OCHOBAHUS JIJIsI 000O0IICHUS
1 CpaBHEHHS,

—BBISIBIIATh 3aKOHOMEPHOCTH M NIPOTHUBOpPEUHS B paccMaTpUBAeMbIX (hakTax, JAaHHBIX U
HaOJIIOICHUSIX, OTHOCSIINXCS K (QU3UYSCKUM SIBIICHUSM;

—BBISIBIIATh TPUYUHHO-CJICACTBECHHBIC CBS3U NPH W3YyYCHUU (PU3UUCCKUX SIBICHHU U
MPOLIECCOB; JieJlaTh BBIBOALI C HCIIOJb30BAaHHEM JACAYKTHBHBIX HM HWHIYKTHBHBIX
YMO3aKJIFOUSHHH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBSI3SIX (DU3MUYECKUX BEIUYHH,

—CaMOCTOSITEJILHO BBIOMpPATh CIOCOO pemieHust yueOHoU (pr3nueckoit 3a1a4u (CpaBHEHHUE
HECKOJBKHUX BapUaHTOB pEIICHUs, BBIOOp Haubojee TMOAXOASIIEr0 C  Y4E€ToM
CaMOCTOSITEIIHO BBIJICIICHHBIX KPUTEPHUEB).

basoevie uccnedosamenvckue oelicmausi:

—MHCTOJIb30BaTh BOMPOCHI KaK UCCIICIOBATEILCKUI HHCTPYMEHT MO3HAHUS,

—TMpPOBOJIUTh IO CaMOCTOSITEILHO COCTAaBIICHHOMY IUTAHY OIBIT, HE- CIIOKHBIN
(UBUYECKHIT SKCIIEPUMEHT, HEOOIBIIIOE HCCIIeI0BaHUE (PU3UIECKOTO SIBJICHUS,
—OIICHUBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OpMAIHIO, MOJYYSHHYIO B XOJe
WCCIICIOBAHUS HIIA SKCIIEPUMEHTA;

—CaMOCTOSITeNIBHO  (DOPMYJIUPOBATHL OOOOIIEHHWS W  BBIBOJBI IO  pe3yibTaram
MPOBEAEHHOTO HAOJIOICHUS, OIBITA, UCCIICIOBAHHS;

—IPOTHO3MPOBATh BO3MOXKHOE JajIbHEWIIee pa3BUTHE (GU3NUCCKUX IPOIIECCOB, a TAKXKE
BBIJIBUTATh MPE/IITOJIOKEHHS 00 UX Pa3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTAX.

Paboma c ungopmayueii:

—IPUMEHATh Pa3JIMYHBIC METOJIbI, WHCTPYMEHTHI W 3alpoChl IIPU TOWCKE U OTOOpE
MHGOPMAIINH WU JAHHBIX ¢ YU4ETOM MPEIOKCHHON yueOHOH (DU3nIecKoil 3a1auu;
—aHaJM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIIPETUPOBATh UH- (POPMAIUIO PA3TUIHBIX
BHJIOB U (DOpM TIIpeACTaBIICHUS;

—CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIBHYIO (GOpMy NpeAcTaBicHUs WHPOpMAIUU H
WUTIOCTPUPOBATh peIllacMble 3aJladdl HE- CIOXHBIMH CXEMaMH, JuarpaMMaM#, HWHOU
rpaduKoi 1 ©X KOMOMHALIUSIMHU.

Yuusepcaﬂbuble KOMMYHUKamueHbsle oelicmeust

Obwenue:

—B XOJile OOCYXXIEHHs y4yeOHOro Mmarepuasna, pe3yJbTaToB Ja0OpaTOpPHBIX paboT u
MIPOEKTOB 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCY>KJaeMOW TEeMbl U BBICKAa3bIBaTh HJIEH,
HalleJICHHBIC Ha pEIICHHUE 3aJ1aud U MoiepKaHue 0J1aroKenaTeIbHOCTH OOIICHUS;
—COIOCTaBJSATh CBOM CYXACHUS C CYXICHUSMH JPYyrHMX YYacTHHUKOB JIHMAJora,
0OHapY)KUBATh Pa3IUYNE U CXOJICTBO IMO3UIU;

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

—MyOIUYHO  TIPENICTaBIATH  PE3YyJbTAaThl  BBIOJIHEHHOTO  (PU3MYECKOro  OmbITa
(PKCIIepUMEHTa, HCCIIEIOBAHMS, TIPOCKTA).

Coemecmuas dessmenbHOCMb (COMPYOHUUECMBO):

—TIIOHUMATh M UCIIOJI30BaTh MPEUMYIIECTBA KOMaHAHOW M WHINBHIYJIbHONW PaOOTHI IPH
pelIeHNN KOHKPETHOU (pU3nuecKoi MpoOaeMsbl;

—IMpUHUMATH 1IeI1 COBMECTHOH JIeSITEIbHOCTH, OpPTraHU3O0BBIBATH JACHCTBUA 1O €&
JIOCTIDKEHHUIO: PaCIpe/ieNIaTh POJIU, OOCYX IaTh MPOLECCHl M Pe3yabTaThl COBMECTHOU
paboThI; 00001IaTF MHEHHST HECKOJIBKUX JIFOJICH;

—BBIMOJIHATh CBOIO YacTh Pa0OThI, JIOCTUTasi KAa4eCTBEHHOrO pe3yjibTara MO CBOEMY
HaHpaBJ’IeHI/IIO nu KOOpJII/IHI/Ip}IH CBOM )IeﬁCTBHSI C )Ipyrl/IMI/I YJI€HaMH1 KOMaHAbI,
—OIICEHUBATh KA4YECTBO CBOETO BKJIaJIa B OO MPOAYKT IO KPUTEPUSIM, CAMOCTOATEIHHO
copMyITUPOBAHHBIM YYaCTHUKAMH B3aHMMO/ICHCTBUSI.



Ynuueepcanvnuie pecynamuenvie oeiicmeusn

Camoopeanuzayusi:

—BBISIBIIATH TPOOJIEMBI B )KU3HCHHBIX M YYCOHBIX CUTYyAIHUsIX, TPEOYIOMUX JJIs1 PEIICHUS
(HU3NYECKUX 3HAHUI;

—OpPHUEHTHPOBATHCS B PA3IMYHBIX MOAXOJAaX TPUHITHS pPEIICHUH (MHIUBUIyaTbHOES,
MPUHSITHE PEIICHUS B TPYIINE, IPUHATHES PEIICHHUHN TPYIIION);

—CaMOCTOSITEJIBHO COCTAaBIIATh aJITOPUTM pelieHus] (U3UYSCKON 3aJadd WIM TUIaHa
HCCIICJIOBAaHUSI C YYETOM HMECIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH MpejIaracMble BApHAHTHI PEIICHUI;

—JeJ1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

Camokxoumpons (penexcus):

—J1aBaTh aJICKBAaTHYIO OLICHKY CUTYaIlUH U IIpeJjiaraTh IUIaH e€ N3MCHCHUS;

—O0OBSCHATh IPUYHHBI JOCTHKCHUS (HEIOCTHIKCHUS) PEe3yIbTATOB JICSITEILHOCTH, JaBaTh
OIICHKY ITPHOOPETEHHOMY OIIBITY;

—BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTH (B TOM UYHCJIE B XOJI BHITIOJTHCHHS (U3NUECKOTO
HICCJICIOBAHUS WJIH IPOCKTA) Ha OCHOBE HOBBIX OOCTOSTENIBCTB, H3MEHUBIITUXCS CUTYaIIHH,
YCTaHOBJICHHBIX OITMOOK, BOZHUKIIINX TPYTHOCTECH;

—OIICHUBATh COOTBETCTBHE PE3yiIbTaTa SN U YCIOBUSIM.

OMOYUOHANbHBLI UHMENIeKM.!

—CTaBHUTh ce0s HA MECTO JPYroro 4eJioBeKa B XOJIe CIopa WM JUCKYCCUU HAa HAYYHYIO
TEeMy, TIOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOrO0.

Tpunsamue cebs u opyeux:

—IpU3HABaTh CBOE MpPaBO Ha OMMOKY MpU PEIICHUH (PU3HYECKUX 3aJad WId B
YTBEPKJACHUSX Ha HAYIHBIE TEMbI H TAKOE K€ TIPaBO JIPYyToro.

IIpeomemmnuie pezynomamot

7 KJaacc

[IpenmerHple  pe3ynpTaTbl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTpakaTh
c(hopMHUpPOBAHHOCTE y 00yYAIOMNUXCS YMEHHIA:
—MUCIIONB30BaTh TOHATHS: (HU3NUEeCKHe W XUMHYECKHE SIBIICHHs; HaOJIIOJICHHE,
HKCHEPUMEHT, MOJEIb, TUIIOTE3a; €JUHULIBI (PU3MYECKHUX BEJIMYMH; aToOM, MOJEKYJa,
arperaTHble COCTOSIHUS BemlecTBa (TBEPAOE, KUAKOE, Ta3000pa3HOE); MEXaHUYECKOE
JIBU)KEHUE (paBHOMEpHOE, HEpaBHOMEPHOE, NpsIMOJIMHENHHOE), TpaeKTopus,
paBHOIEWCTByIOmass cwi, jAedopmanus (ynpyras, IDIacTHYecKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbBL;
—pa3nuyaTh ABIeHUS (AUpPy3us; TEIUIOBOE JBM)XEHUE YACTHUIl BEIIECTBA; paBHOMEPHOE
JIBU)KEHHE; HEpaBHOMEpPHOE JBMI)KEHME; WHEpPIMsS; B3aUMOJEHCTBHE TeJ, paBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHON OChIO BpalleHUs; TMepefadya JaBJICHUS TBEPABIMH TEJIaMHU,
JKUJKOCTSIMU W Tra3amMu; aTMoc(epHoe JaBlIeHHe; IUJIaBaHUE Tej; IpeBpalleHus
MEXaHWYECKOW DHEPruM) IO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SIBJICHUE;
—pacno3HaBaTh MPOSIBJICHHWE H3YyYEHHBIX (U3NYECKUX SIBICHUN B OKPY’KAIOIIEM MHpE,
B TOM 4Hnciie (U3UYECKHUE SIBICHUS B TPU- POJAC: NMPHUMEPHI ABWIKCHHSI C Pa3TUIHBIMU
CKOPOCTSIMU B KUBOW M HEXXUBOM MPUPOJIE; ACHCTBUE CHUIIBI TPEHUS B IPUPOJIE U TEXHUKE;
BIIUSTHHE aTMOC(EPHOTO aBJICHHUS Ha JKHBOW OpPraHW3M; IIaBaHUE PHIO; pbIYard B TeJe
YeJIoBeKa; IpU HTOM MEPEeBOAMTH MPAKTUUYECKYIO 3ajJadyy B Y4YeOHYIO, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA/MPU3HAKU (PU3NUECKUX SBJICHUI;
—OTHCHIBATh M3y4YCHHBIC CBOMCTBA Tel M (DU3WUYECKHUE SBICHUS, UCIIONB3YS (QU3HIECKHE
BEJIMYMHBI (Macca, O0BEM, IUJIOTHOCTH BEIECTBA, BpPEMs, IYThb, CKOPOCTb, CPEIHS
CKOpOCTB, CHJIa YIIPY- TOCTH, CHJIa TSKECTH, BEC Teja, CHIa TPEeHHS, AaBieHue (TBEPIO- TO
TeJa, KUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIa, MEXaHUYeCKasi paboTa, MOIIHOCTb, IJIEUO



CHJIBI, MOMEHT CHJIbI, KO3()(PUIMEHT MOJIE3HOTO JICHUCTBHUS MEXaHU3MOB, KHHETHYECKAasT U
MOTEHIMaJIbHAsl SHEPTHsl); MPU ONHUCAHUU MNPABWIBHO TPAKTOBATH (PU3HMYECKUN CMBICI
HCTIOJIB3YEMbIX BEJIMYHMH, UX O0O03HAYCHHS M CAUHUIIBI (DU3HMYECKUX BEIUYWH, HAXOIUTH
(hopMyJIbl, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C APYTMMHU BeJIWYUHAMU,
CTPOUTH rpapuKu U3yUYECHHBIX 3aBUCUMOCTEH (PU3UYSCKUX BEIIU- YHH;

—XapaKTepU30BaTh CBOKWCTBA TeJ, (PU3UUECKHE SIBIICHUS U MIPOIIECCHI, HCIIOJIb3YSl ITPaBHIIA
CIIOKeHUsI cui (BIOJb OMHOM MpsiMoii),3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MpaBUJIO paBHOBECH phiuara (0JI0Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH COXPAaHCHHS
MEXaHUYECKON »SHEpPruM; MpU HSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aIIUChIBAaTh €T0 MATEMATUYECKOE BbIPAKEHHUE;

—O0O0BSACHATh (U3NUECKUE SBJICHHUS, IPOLECChl U CBOMCTBAa TeJ, B TOM YHCJE U B
KOHTEKCTE cUTyalui MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrtepa: BBISIBIISITH
MIPUYUHHO-CJIECTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JIOTMYEeCKHX MIaroB C
onopoii Ha 1—2 W3y4YeHHBIX CBOWCTBA (DU3WYECKUX SBICHUN, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

—pemaTth pacy€THble 3aauun B 1—2 JCHCTBHS, WCIOIB3YSd 3aKOHBI U (OPMYJIBI,
CBs3bIBaONIME (PU3UUYECKHUE BEIIMUMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 33Ja4M 3alUCHIBATh
KpaTKO€ YyCJIOBHE, MOJACTABIATh (PU3HYECKUE BEIUYUHBI B (POPMYJIBI M MPOBOAUTH pac-
4y&Thl, HAXOAUTh CIPABOYHBIE JAaHHBIC, HEOOXOIWMBIC JIsI pEIIeHUs 3ajiad, OLCHUBATh
PCATHCTUYHOCTH TOJIYYCHHOU (PM3UIESCKON BEITUIUHEL;

—pacro3HaBaTh IMPOOJEMBI, KOTOPHIE MOXXHO pELIIUTh MOpU MNOMOIM (UINUECKUX
METOJIOB; B OIIMCAHWM HCCJIEIOBaHUSI BBIIEISATH MPOBEPSEMOE  IPEANOJI0KEHUE
(runoTesy), pa3nu4aTh U HHTEPIIPETUPOBATH MMOIYYEHHBIN pe3yIbTaT, HAXOJIUTh OIIMOKH B
XO0JI€ ONBbITA, JeJaTh BBIBOJBI IO €r0 pe3yjbTaTaMm;

—IIPOBOJIUTH OMBITHI MO HAOMIOJCHUIO (PU3UYECKUX SIBICHUM WM (PU3NUYECKUX CBOMCTB
Tel: (GOpMyIMpOBaTh MPOBEpPSAEMBbIE TIpeA- TOJIOKEHUS, CcOOMpaTh YCTaHOBKY W3
MPEITIOKEHHOT0 000pYI0BaHUs, 3aMIUCHIBATh X0 ONbITA U (POPMYIHPOBATH BHIBOHI;
—BBINOJIHATH NPSAMBIE U3MEPEHMsS] PAaCCTOSHMS, BPEMEHU, Macchl Teja, o0béMa, CUJIbI U
TeMIIEpaTypbl C HCIOJB30BAaHUEM AaHAJOTOBBIX U HUQPPOBBIX MNPUOOPOB; 3aMHUCHIBATH
MOKa3aHusl IPUOOPOB C YYETOM 3aTaHHON a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHU;
—TIPOBOJIUTh MCCJIEAOBAaHUE 3aBUCUMOCTH OJHOW (PU3MYECKOIl BEIWYHMHBI OT JAPYrou C
HCTIOJIb30BAHUEM TMPSMBIX M3MEPEHUN (3aBUCUMOCTHU TYTH PAaBHOMEPHO JBHKYILETOCS
Tena OT BPEMEHM JBUXKEHMS TeJla; CUJIbl TPEHUsl CKOJBbXKEHHS OT Beca Tella, KauyecTBa
00pa0OTKM TIOBEPXHOCTEH TE€I W HE3aBUCUMOCTH CHWJIBI TPEHHS OT IUIOIIAIHN
COMPUKOCHOBEHHUS TEJ; CHJIbl YIPYTOCTH OT yAJIMHEHUS NIPYKUHBI; BEITAIKUBAIOIIECH CUIIBbI
OoT 00bEMa MOTPYKEHHON YACTHU TeJla M OT TUIOTHOCTU KUJIKOCTH, €€ HEe3aBUCUMOCTH OT
IJIOTHOCTHU TeJia, OT TUIyOWHBI, Ha KOTOPYIO MOTPY>XEHO TeJO; YCIOBHH IUIaBaHHS Te,
yCJIOBUM paBHOBEcHsl pblyara M OJIOKOB); y4acTBOBaTh B IUIAHMPOBAHUU Y4eOHOIro
HCCIIeIOBaHUsI, COOUPATh YCTAHOBKY U BBIMOJIHSATH U3MEPEHUS, CIEAYS MPEIT0KEH- HOMY
IJIaHy, (PUKCHUPOBATH PEe3yJIbTaThl IOJYYEHHOW 3aBUCHUMO-CTH (PU3MYECKUX BEJIIMYHUH B
BHJE TNPEIIOKEHHBIX Tal0iaul U rpadukoB, JAenaTh BBIBOABI MO pe3yibTaTam
HCCIIeI0BaHUS;

—TIPOBOJIUTh KOCBEHHbIE U3MEpeHUs (U3NUYECKUX BeNUYUH (TJIOTHOCTH BeEIeCcTBa
KUJKOCTA M TBEPJIOro Teja; cuila TPEHHUS CKOJBXEHMS; JIaBJIE€HHE BO3AyXa;
BBITAJIKMBAIOIIIAsl CHJIA, NEHCTBYIOIIAs HAa MOTPYKEHHOE B JKUAKOCTH TEI0; KOd(PhUIIMEeHT
MOJIE3HO- TO JIEMCTBUS MPOCTHIX MEXAHU3MOB), CIIeAys MPEII0KEHHOW MHCTPYKIUU: HPU
BBIIIOJITHEHUU UW3MEPEeHUH CcoOupaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBIYUCIATH
3HAaYCHHNE NCKOMOM BEJIHM- YHUHEI,

—co0onaTh MpaBuiia TEXHUKH Oe3omacHocTH Tipu  pabore ¢ 1mabopaTOpPHBIM
000pyI0BaHUEM;

—VyKa3plBaTh NPUHLHIBI JEUCTBUS TNPUOOPOB U TEXHUYECKHUX YCTPOWCTB: BECHI,
TEPMOMETp, JMHAMOMETp, COOOIIAIOIIMECs] COCY/bl, OapOMETp, pblYar, MOJIBHXHBIA M



HETIOJBIKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTb;
—XapaKTepU30BaTh MPUHLMIBI JEUCTBUA  U3YUYEHHBIX  NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € ONOpPOM Ha HUX oOnucaHus (B TOM 4YHCIIE: MHNOJAUIWIHUKH, YCTPOHCTBO
BOJONPOBOJIA, THAPABIMYECKUM IHpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOM Hacoc,
apeoMeTp), UCIOJb3ys 3HAHHUS O CBOWCTBaX (PU3MYECKUX SIBICHHH M HEOOXOIUMBIC
(u3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;
—TIpPUBOAUTH TIpUMEpPbl / HaXOAUTh HWHPOPMAIMIO O MpHUMEpax MPAKTUYECKOro
WCIIOJIb30BaHUs (PU3MYECKUX 3HAHUW B IIOBCEAHEBHOW JKM3HM g oOecredyeHus
06e30macHOCTH TIpu  OOpalieHnH ¢ TpudopaMu M TEXHHYECKUMH YCTPOICTBaMH,
COXPAHEHMS 3/10POBbsl U COOIOJICHUS] HOPM 3KOJIOFMYECKOIr0 MOBEACHUS B OKpY’Karomlei
cpene;
—OCYILECTBIISITh OTOOP MCTOYHUKOB MHGOpPMAaLUU B ceTu MHTEepHET B COOTBETCTBUHU C
3aJJaHHBIM TTOMCKOBBIM 3alPOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHMN W MyTEM CpaBHEHUS
pa3IMYHBIX HCTOYHHU-KOB BBIIEIATh MH(OPMALIUIO, KOTOPAs SBJISIETCS IMPOTUBOPEUYUBOM
WJTM MOXKET OBITh HEJIOCTOBEPHOI;
—MUCIIO0JIb30BaTh MPU BBINOJHEHUH YYEOHBIX 3a/laHMIl HAyYHO-IOMYJIAPHYIO JIUTEpaTypy
(bU3UYECKOr0 COMepIKaHusI, CIIPAaBOYHBIE MaTepHalbl, pecypchl cetu VHTEpHeT; BlIajeTh
npuéMaMM KOHCIIEKTUPOBAHUSI TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUU U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;
—CO03/1aBaTh COOCTBEHHbIE KPATKUE MUCBMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE 2—3
MCTOYHUKOB HMH(pOpMAIMK (PU3NUECKOTO CONEp)KaHMs, B TOM YHCIIC IyOJMYHO IeiaTh
KpaTKue COOOIIEHUs O pe3yibTaTax MPOEKTOB WIM Yy4eOHBIX HCCIEHOBAaHUN; IPHU ITOM
TPaMOTHO MCIOJIb30BATh U3y4YCHHBIN MOHATUHHBIN anmapart Kypca GU3UKH, COPOBOKIAThH
BBICTYIUICHUE IIpEe3eHTaIUeH;
—IIpHU BBINOJHEHUHU YYEOHBIX IPOEKTOB M HCCIEIOBAHUM pacrpenessTh 00s3aHHOCTU B
TPYIIIE B COOTBETCTBUH C IMOCTABJIICHHBIMH 3aJa4aMH, CJICJAUTH 32 BBIITOJTHEHUEM ILJIaHA
JeWCTBUHM, aJeKBaTHO OLIEHMBaTh COOCTBEHHBIH BKJAJ B JAESATEIBHOCTh IPYIIIbI; BbI-
CTpamBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, YIUTHIBAsI MHCHHE OKPY KAIOIINX.
8 kiace

[Ipemernsie  pe3ynbTrarsl Ha  0a30BOM  YPOBHE  JIOJDKHBI  OTpakaTh
c(hopMHUpPOBAHHOCTH Y 00yHaAIOMNXCS YMEHUIA:
—MUCIOJIb30BaTh IMOHATHS: Macca M pa3Mepbl MOJIEKYJl, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperatHbleé COCTOSIHUS BeIleCTBa, KPHUCTAUNIMUYECKUE U aMopQHbIe Tena,
HACBHIIIIEHHBI W HEHACHIIICHHBIN Tap, BIAXKHOCTH BO3yXa; TeMIepaTypa, BHYTPEHHS
SHEPIus, TEIUIOBOM JBUTaTEelb; 3JIEMEHTApHBIM SJIEKTPUUYECKUH 3apsll, SJIEKTPUUECKOe
T0JIe, MPOBOJHUKH M IUDJICKTPUKH, TIOCTOSTHHBIN AIEKTPUYECKHUI TOK, MAarHUTHOE TI0JIC;
—pa3nuyaTh SBJIEHHMS (TEIUIOBOE pacllIMpeHue/ckaThe, Terulonepeaaya, TeIIoBOe
paBHOBecCHe, CMauyMBaHUE, KaMIUISIPHbIE SIBJICHUS, UCTIApCHHE, KOHACHCAINS, TJIaBJICHHE,
Kpuctayu3anusi  (OTBepAeBaHUE), KHUIIEHHMe, TeruionepeAadya  (TEIJIONPOBOIHOCTb,
KOHBEKIIHS, W3IIyUEHHUE); DOJIEKTpHU3alus TeJ, B3aUMOJCHCTBHE 3apsloB, IEHCTBUS
AJEKTPUYECKOTO0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE MAarHUTOB, IEHCTBHE
MarHWTHOT'O TIOJISl HA TIPOBOJIHUK C TOKOM, DJICKTPOMArHUTHAs WHIYKIIHSI) 110 OTTMCAHHIO
MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOUIUX JaHHOE (HU3NYECKOE
SIBJIICHUE;
—pacmo3HaBaTh TPOSIBICHWE H3YyYCHHBIX (U3NUECKUX SIBJICHUU B OKPYKAIOIIEM MHpE,
B TOM 4YHCIEe (U3NUECKHE SBICHUS B TIPU- pOJAE: TOBEPXHOCTHOE HATSIKCHHE |
KanWwUIApHbIE SBJIGHUS B TMPUPOJAE, KpPUCTALIBI B Tmpuponae, usiydenue ComHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, O0Opa3oBaHWE pOCHI, TyMmMaHa, HWHEs, CHEra;
AIIEKTPUYECKHUE SIBIICHUSI B aTMoc(epe, JIEeKTPUUECTBO JKUBBIX OPraHU3MOB; MAarHUTHOE
rosie 3eMJTd, Aped TMONFo- COB, pOJIh MAarHUTHOTO TIOJISI TS JKU3HU Ha 3emile, MOJISpHOE
CUSHME; TIpH DTOM MEPEeBOJMTH NPAKTUYECKYI0 3aJadyy B Y4YeOHYIO, BBLACIATH
CYLIECTBEHHbIE CBOMCTBA/MPU3HAKH (PU3NUECKUX SBJICHUH;



—OIIMCHIBAaTh U3yYEHHBIE CBOMCTBA Tel U (PU3UYECKHUE SBIICHUS, HC- TTONB3Ys (HU3NIECKUE
BEJIMYMHBI (TEMIlepaTypa, BHYTPEHHSSI DSHEPIHs, KOJIMYECTBO TEIUIOTHI, YJAeNbHAas
TEIUIOEMKOCTh ~ BEIIECTBA, yJeJbHAas TEIJIOTa IUIABJIICHMS, YyJAENbHAas  TEIUloTa
napooOpa3oBaHMsl, yJelbHas TEIUIOTAa CropaHUsl TOIUIMBA, KOA(DPHUIMEHT MOJIE3HOTrO
HeﬁCTBHﬂ TETIOBOM MalIuHbI, OTHOCHUTCJIbHASA BJIA)KHOCTH BO3/1yXa, BHCKTpI/I‘ICCKI/Iﬁ 3apsina,
Cuja TOKa, DJIEKTPUYECKOE HAIpsDKEHHE, COINPOTHUBIICHHE IPOBOJHMKA, YACIBHOE
CONIPOTHUBIICHUE BEIIECTBA, pabOTa M MOIIHOCTH AJIEKTPUUYECKOrO0 TOKA); MPU ONMHUCAHUHU
MPaBIWIBHO TPAKTOBAaTh (PU3MUYECKHI CMBICI HCIIOIB3YEMBIX BEJIIMYUH, 00O3HAYCHUS H
CAUHUIIBI (1)I/I3I/I‘-ICCKI/IX BCJIMYHH, HaXOoIUTb (I)OpMy.TIBI, CBA3BIBAIOIIIHUC JAaHHYTO
(¢U3HUECKyI0 BEIMYMHY C JIPYTUMH BEJIMYMHAMH, CTPOUTH TpadUKH H3yUYEHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEJIUYNH;

—XapaKTepu30BaTh CBOWCTBAa TeJ, (U3NYSCKHE SIBICHHUS M TPOLECCHI, HCIIONb3Ys
OCHOBHBIC IIOJIOKCHUA MOHGKy.HSIpHO-KHHCTPI‘-ICCKOﬁ TCOpUMU CTPOCHHUA BCUICCTBA,
MPUHIIUI CYNEPIO3UINH 10- JIel (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsja,
3a- koH OMa 1715 ydacTka 1eny, 3akoH JDxoyns—IJIeHIia, 3aK0oH COXpaHEHUs! YHEPIuu; pu
TOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCBHIBaTh €ro MaTeMaTH4eCKOe
BBIPAXKCHUE;

—OOBSCHATh (PU3UYECKHE TPOIECChl M CBOWMCTBA TEJ, B TOM YHCIE W B KOHTEKCTE
CI/ITyaLII/Iﬁ MNPAKTUKO-OPHUCHTUPOBAHHOT'O XapaKTCpa: BBIABIATH IMPUINHHO-CICICTBCHHBIC
CBSI3M, CTPOUTH OOBSICHEHUE M3 |—2 JIOrMYEeCKUX IIaroB ¢ OMopod Ha 1—2 U3y4eHHBIX
CBOMCTBa (PM3UYECKHUX SABICHUH, (PU3NIECKUX 3aKOHOB MIIN 3aKOHOMEPHOCTEH;

—pemaTs pacy€THBIC 3anadyu B 2—3 JEWCTBHS, HCHOJIB3YS 3aKOHBI M (OPMYIIBL,
CBA3BIBAIOIIINC (1)I/I3I/I‘ICCKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIM3a YCJIIOBHA 3ada4u 3allCbIBaTb
KpaTKOE yCJIOBHE, BBISIBIISATH HEJOCTATOK JIAHHBIX JIJISl PEIICHUS 3a]1a4H, BBIOUPATh 3aKOHBI
1 (GopMysbl, HEOOXONMMBIE Ui €€ pEelICHHsS, MPOBOJUTH pac- YETHI U CPABHHUBATH
MOJIy4eHHOE 3HaueHNe (PU3UIECKOM BEIMYUHBI C U3BECTHBIMH JAHHBIMHU;

—pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIINTh MPH TOMOIN (U3HIECKHX
METOJIOB; HCIIOJIb3Ys OMHMCAHHUE MCCICIOBAHMS, BBIICIATH IPOBEPSEMOE MPEIIOJIOKCHHE,
OLCHUBATH MPABUIBHOCTDL MOPAAKA MPOBCACHUA UCCICIOBAHUA, ACTIATh BBIBOAbI;
—TPOBOANTH ONBITHI MO HAOJIONCHUIO (PU3NYECKUX SIBJICHUI WU (PU3HUECKHX CBOICTB
Ten (KamWwUIsipHBIE SBJICHUS, 3aBUCUMOCTH JaBJIEHHWS BO3AyXa OT €ro o0béMa,
TeMIepaTypbl; CKOPOCTH MpOLEcca OCThIBAHUS/HArpPEBaHUs IPU H3IYYEHUH OT I[BETa
M3ITYYaIOIIeH/TIOTIIOMAOIIEH TOBEPXHOCTH; CKOPOCTh MCIAPEHUS BOJABI OT TEMIIEPaTyphl
JKUJIKOCTH M IUlolaau €€ TOBEPXHOCTH; JJIEKTPU3alMs Tel W B3aUMOJEHCTBHUE
OJICKTPHUYCCKUX  3apsAa0B; B3211/IMOI[€I71CTBI/I€ IMOCTOAHHBIX MAr"dvuTOB, BH3yaJIU3allusd
MarHUTHBIX TOJIEM MOCTOSIHHBIX MAarHUTOB; JAEHCTBHUS MAarHUTHOI'O MOJI Ha MPOBOJHHUK C
TOKOM, CBOMCTBA OJICKTpOMArHura, CBOMCTBA OJICKTPOABUTATEIIA ITOCTOAHHOI'O TOKa)I
(hopMyIHpOBaTh IPOBEPSIEMBIE MTPEIIOIOKEHUSI, COOUPATh YCTAHOBKY U3 MPEI0KEHHOT O
000py10BaHUS; OMUCHIBATh X0/ OIbITa U (POPMYJIMPOBATH BHIBOJIBI;

—BBINIOJIHATE TPsIMbIE M3MEPEHMs] TeMIepaTypbl, OTHOCUTEIbHON BIAXXHOCTH BO31yXa,
CHJIBI TOKa, HAIPsSKCHHUA C HCIIOJb30BAHUECM aAHAJIOI'OBBIX HpI/I60pOB U JaTYUKOB
(U3MYECKNX BEJIMYMH; CpPAaBHUBATh pE3yJIbTaThl HU3MEPEHUl ¢ Yy4ETOM 3aJaHHOU
a0COTIOTHOM MOTrPEIIHOCTH;

—IIPOBOJIUTH HCCIIEIOBAHUE 3aBUCUMOCTU OJHOU (PU3UYECKOW BEIUYUHBI OT JPYroil ¢
HCIIOJIb30BAHUEM IIPAMBIX I/ISMepeHI/Iﬁ (3aBI/ICI/IMOCTI) COIIPOTUBJICHUA MPOBOAHUKA OT €TI0
JUIMHBI, TUIOIIAJM TIOMEPEYHOro CEYEHHs U YACIbHOTO CONPOTHUBIICHHS BEIIECTBa
MNpOBOJHHKA, CUJIBI TOKA, MAYHICTO 4YC€pE3 IMPOBOAHUK, OT HAIPSIKCHHA HA IMPOBOJHHUKE,
HCCIIEIOBAaHUE TIOCJIE0BATEIbHOTO M IMapajUIeIbHOTO COEIUHEHUH MPOBOIHUKOB):
IJIAHUPOBATh MCCJIEIOBaHUE, COOMpATh YCTAHOBKY M BBINIOJHATH WU3MEPEHUS, CIIEemys
MPEUIOKEHHOMY IUJIaHy, (DUKCUpPOBATh pPE3yJbTaThl MOJYYEHHOH 3aBUCHUMOCTH B BHJE
Ta6J'II/IH nu Fpa(l)I/IKOB, ACJIaTh BBIBOJEI IO PE3YyJIbTaTaM UCCICAOBAHHNA,

—IpPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3NYEeCKuX BENMYMH (yAeIbHas TEIIOEMKOCTD



BEILIECTBA, COINPOTHBJIICHHWE NPOBOJHMKA, pad0Ta M MOIIHOCTH SJEKTPHUYECKOIO TOKA):
IJIAHUPOBaTh  M3MEpPEHHUs, coOupaTh  OSKCHEPUMEHTAIBHYIO  YCTaHOBKY,  CIEIys
MPEIOKEHHON NHCTPYKIIMH, ¥ BEIYUCIIATH 3HAYCHHUE BEJTMYHHBL,

—Cco001aTh IIpaBUJla TEXHUKUM O€30IIaCHOCTH Ipu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

—XapaKTepU30BaTh IPUHLMUIBI JEUCTBUS  U3YUYEHHBIX  IPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € ONOpPOM Ha HMX ONHUCaHUs (B TOM YHCJE: CHCTEeMa OTOIUICHHUS JIOMOB,
TUTPOMETp, NapoBasi TypOuHa, aMIEPMETpP, BOJIBTMETP, CUETUUK JIEKTPUUECKOIN dHEPruu,
AJIEKTPOOCBETUTEIbHBIE MPUOOPBI, HArpeBaTEIbHBIE 3JIEKTPONPUOOPHI  (IPUMEPHI),
AIEKTPUYECKHUE IIPEAOXPAHUTENH; FIEKTPOMArHUT, AIEKTPOABUTaTEe b TOCTOSIHHOTO TOKA),
WCIIOJNBb3Yys 3HAHUS O CBOHCTBaX (PU3WYECKUX SIBJICHUNW W HEOOXOIMMBbIEC (HU3NUYECKHUE
3aKOHOMEPHOCTH;

—pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBAa M H3MEPUTEIbHBIC NPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KHUIKOCTHBIH TEPMOMETpP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JIBUTATENIb BHYTPEHHErO CrOpPaHMs, 3JIEKTPOCKOII, PEOCTaT); COCTABIATH
CXEMbI AJIEKTPUYECKUX Ieneld ¢ MOCIEI0BAaTEIbHbBIM M MapajUIeIbHBIM COEIUHEHHEM
AJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUCHHS JIEMEHTOB AJIEKTPUUECKHUX LICTICH;
—IpPUBOAUTh  NPUMEPHI/HAXOAUTh HHQPOpPMAIMIO O IpPUMEpPaxX  MPAKTUYECKOIO
WCIIOB30BaHUSI (PUBHYECKUX 3HAHWW B TIOBCEJHEBHOM JKU3HU I  OOECIICUCHHS
06e30IacCHOCTH MpH OOpallleHHuH ¢ HOpudbopaMu M TEXHUYECKUMH  YCTpOHCTBaMH,
COXpPAHEHHS 3I0POBBS U COOJIOICHHS HOPM IKOJIOTUYECKOTO IMOBEJACHUS B OKPYIKAIOIICH
cpene;

—OCYIIECTBISITh TOWCK HWH(popManuu (GU3MUECKOTO coaepKaHus B cetn VHTEpHeT,
Ha OCHOBE MMEIOIIMXCS 3HAHUH MU NYTEM CPaBHEHHS JOMOJHUTENIbHBIX HCTOYHHUKOB
BBIJICIATh HMHGOPMAIIMIO, KOTOpasi SBISETCS MPOTHBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOI;

—MWCIIOJIB30BaTh MPH BBIMOJHEHUH YYEOHBIX 3a/laHUil HAYYHO-TIOMYJIIPHYIO JIUTEPaATypy
(¢u3nYecKoro cojJep)kaHus, ClipaBOYHbIE MaTepHuaibl, pecypchl cetu VHTEepHeT; BlaieTh
npuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa, IpeoOpa3oBaHusi HHPOPMAIIUU U3 OJHON 3HAKOBOU
CHCTEMBI B JIpYTYIO;

—co3/1aBaTh COOCTBEHHBIE NHUCbMEHHbIE U KpaTKUE YCTHbIE COOOIIeHus, 00001as
MH(pOpPMALIMIO U3 HECKOJBKUX HCTOYHUKOB (DPU3UYECKOrO COJIEPKAHUSI, B TOM YHUCIE
MyOJIMYHO  TIPEACTABIATH  PE3yJIbTaThl  MPOSKTHOW  HIIH HCCIIEIOBATEILCKOM
NeATEeNIbHOCTH; TMPU 3TOM TpaMOTHO MCHOJIb30BaTh W3YYEHHBIH NOHATUMHBIA ammapar
Kypca (pH3UKH, COMPOBOXKIAThH BHICTYIUUICHUE TIPE3CHTAIINEH;

—IpHU BBIINOJHEHUM YYEOHBIX IPOEKTOB U HCCIEIOBAHUM (PU3NUECKUX MPOLECCOB
pacrpenensiTe O0SI3aHHOCTH B TPYyNIle B COOTBETCTBHH C IIOCTABICHHBIMH 3aJla4yaMU,
CJIEUTH 32 BBINOJHEHHEM IJIaHa JEeHCTBUI U KOPPEKTUPOBATH €ro, aJeKBaTHO OLICHHUBATh
COOCTBEHHBIH BKJIaJl B JACSATEIBHOCTh TPYNIBI; BBICTPAMBAaTh KOMMYHHKAaTHBHOE
B3aUMOJICHCTBHE, MPOSBIISIS TOTOBHOCTh pa3peliaTh KOHMIUKTHI.

9 kJ1acc

[IpenmetHble  pe3ynapTaTbl Ha  0a30BOM  YpOBHE  JOJDKHBI  OTpakaTh
c(popMUPOBAHHOCTH y 00YUYaIOLINUXCSI YMEHUM:
—MWCIIONb30BaTh IIOHATHA: CHUCTEMA OTCY€Ta, MaTepUaIbHAsL TO4YKA, TPACKTOPH,
OTHOCUTEIIbHOCTh MEXaHUYECKOro NBHXKEHHS, nedopmanus (ymnpyras, IacTUUeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTDb U NEPETPY3KHU; LEHTP TIKECTH;
a0COJIFOTHO TBEPJOE TEIO, LEHTP TAKECTH TBEPIAOTO TeJla, PaBHOBECHE; MEXaHUUYECKHUE
KoJIe0aHUs U BOJIHBI, 3BYK, MH(PPa3BYK U YJIbTPa3BYK; 3JIEKTPOMArHUTHBIE BOJIHBI, IIIKaja
3JIEKTPO- MAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJbHO30PKOCTh, CIIEKTPHI UCITyCKaHUS
Y TIOTJIONIeHUS; alibda-, 0eTa- 1 raMMa-U3JIyYeHHUs], U30TOIIbL, si/IepHasl SHEPreTHKaA,;
—pa3nuyaTh sBIEHUS (pPaBHOMEpPHOE M HEPABHOMEPHOE NPSMOJIMHEHHOE BUXKEHUE,
PaBHOYCKOpPEHHOE TMPSIMOJIMHEWHOE JBH)KEHHE, CBOOOJIHOE MAaJIeHHE Tell, paBHOMEpPHOE



JBI)KEHHE 10 OKPY>KHOCTH, B3aMMOJCIHCTBUE TEJI, pEaKTHBHOE JIBI)KEHUE, KoJie0aTeIbHOe
JIBI)KEHHE (3aTyXarollue U BbIHY)KJICHHbIE KOJIEOAHUsI), PE30HAHC, BOJHOBOE JIBUKEHUE,
OTPa)KEHHE 3BYKA, NPSMOIMHEHHOE PACIPOCTPAHEHHUE, OTPAXKEHUE U NIPEIOMIICHUE CBETA,
IIOJIHOE€ BHYTPEHHEE OTPaKEHUE CBETa, PAa3JI0KEHUE OeJoro cBeTa B CHEKTP U CIIOKEHUE
CIIEKTPAJIbHBIX  IIBETOB,  JUCIIEpCUSl  CBE€Ta, €CTECTBEHHAas  pPaJMOAKTUBHOCTb,
BO3HUKHOBEHHE JIMHEWUYAaTOro CHEKTpa H3JIYyYEHMs) MO OINHMCAHUI0 HMX XapaKTepHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHHUE;
—pacno3HaBaTh MPOSBICHUE M3YUYCHHBIX (PU3HUYECKUX SIBJICHUU B OKPYKAIOIIEM MHPE
(B TOM uHnciie puznueckue sABJICHUS B IIPU- POJE: IPUIMBBI U OTJIMBBI, JBUKEHHUE IUIAHET
CoJIHEYHOI CUCTEMBl, PEAKTUBHOE [BUXEHHUE JKUBBIX OPraHM3MOB, BOCIPUSITHE 3BYKOB
JKUBOTHBIMHU, 3€MJIETPSICEHHUE, CEICMUYECKHUE BOJIHBI, LIyHaMH, 9X0, [IBE€TA T€Jl, ONTHYECKUE
SABJICHUSI B TIPUPOJE, OHOJIOTMYECKOE NEUCTBHE BHUIAMMOTO, YIbTPadUOIETOBOTO U
PEHTI€HOBCKOI0 M3Jy4€HHUH; €CTECTBEHHBIN paJMOaKTUBHBIA (POH, KOCMHUYECKHE Jy4H,
paJlOaKTUBHOE M3JIyYEHHME IPUPOJHBIX MHUHEpPAJIOB; JIEMCTBUE  PpPaJMOAKTHUBHBIX
W3JIydeHUH Ha OpraHu3M YeJIOBEKa), NpU 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIACISTH CyIIECTBEHHbIE CBOWCTBA/TIPU3HAKH (PU3HUYECKUX SBJICHH;
—OMHCHIBATh M3y4YeHHBIC CBOMCTBA Tel M (PU3WUYECKHUE SBICHUS, UCIIOIB3YS (PU3HUYECKHE
BEJIMYMHBI (CpEeIHsIi U MIHOBEHHAs CKOPOCTh Tejla MHpPU HEPAaBHOMEPHOM JIBUIKEHUHU,
YCKOpEHHUE, IepeMEILEHHE, IIyTh, YII10Basi CKOPOCTh, CUJIAa TPEHHUsI, CUJIa YIIPYTOCTH, CHJIA
TSDKECTH, YCKOpPEHHE CBOOOJHOIrO MaJeHus, BEC Tejla, UM- IyJIbC Tejld, UMIIYJIbC CHUIIbL,
MeXaHH4YecKass padoTa W MOIINHOCTh, NMOTEHIMAJbHAsl SHEPTHs Tella, MOJIHATOrO Hal
MIOBEPXHOCTBIO 3€MJIM, IIOTEHLMAJIbHAsI SHEPrusi CHXaTOM IpYy>XKUHBI, KHUHETHYECKas
SHEprus, MoJHasi MEXaHU4YecKas SHEprus, Nepruojl U 4acToTa KojeOaHWi, JJINHA BOJIHBI,
IPOMKOCTB 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA, MOKA3aTellb MIPEJIOMIICHUS Cpe/ibl); IIPU
ONHMCAaHUM TPABWIHHO TPAKTOBaTh (PU3NUYECKUH CMBICH HCIOJB3yEeMbIX BEJIH- 4YHH,
0003HaYeHUs1 UM €AMHULBI (PU3MYECKUX BEIUYUH, HAXOAUTh (HOPMYJIbI, CBS3bIBAIOIINE
JTAHHYIO0 (DM3UYECKYIO BEJIMYHMHY C JPYTMMH BEJIMYWHAMH, CTPOUTH IpadUKu M3yUYECHHBIX
3aBUCHUMOCTEN (PU3NUECKUX BEJIUYUH;

—XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUECKUE SIBJICHUS U IMPOLECCHI, UCMOJb3Ys 3aKOH
COXPAHEHHUS] JHEPIrUM, 3aKOH BCEMHUPHOIO TSITOTEHMs, NPUHIUI CYHEPHO3ULUU CHJI,
MIPUHIUIT OTHOcuTeNnbHOCTH [anmuies, 3akoHbl HplOTOHA, 3aKOH COXpaHEHUs MMITyJIbCa,
3aKOHBI OTPaXXEHMS M MPEJOMIIEHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsilOBOIO U MacCOBOT'O
YyyceN MNpH SIAEPHBIX peaklusax; MpU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U
3allMCBIBAaTh €r0 MATEMAaTUYECKOE BBIPAKEHHUE;

—O0OBSACHATh (PU3MYECKHE MPOLIECChl U CBOMCTBA Te€lI, B TOM 4YHCIE€ U B KOHTEKCTE
CHUTyaIuii IIPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBIATh NPUUUHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JIOTMYECKHX IIaroB ¢ ONOPoil Ha 2—3 HU3y4YEHHBIX
CBOMCTBa (PU3UYECKUX SABJICHUH, GPU3NUECKUX 3aKOHOB MU 3aKOHOMEPHOCTE!;

—pemarh pacu€THble 3a7auu (ONMparolMecs Ha CcucrteMy u3 2— 3 ypaBHEHHUM),
HCNOJIb3ysl 3aKOHBbI M (OPMYJIbI, CBSA3bIBAIOIIME (PU3UUYECKHE BEJIMYUHBI: HAa OCHOBE
aHAJIM3a YCJOBHS 3aJladyd 3allUChIBAaTh KPAaTKOE YCJIOBME, BBIABIIITH HEIOCTAIOIIME WIIU
M30bI- TOYHBIE JIAHHBIE, BHIOUpATh 3aKOHBI U (OPMYIbl, HEOOXOJIWMBIE IJISI PEIICHUs,
MIPOBOJIUTH PAcCUYEThl U OLIEHUBATh PEATMCTUYHOCTH MOJIYYEHHOI'0 3Ha4YeHUs (PU3MUECKOI
BEJIMYUHBI;

—pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh MpPU MOMOIIU (UZHIECKHX
METOJIOB; MCIOJIb3Ysl ONMHMCAaHHE UCCIIEIOBaHUS, BBLACIATh MPOBEPSEMOE MPETIOI0KEHUE,
OLICHMBATh MPaBWIbHOCTb IIOpSAJKAa IPOBEACHUSI MCCIEI0BaHUs, J€JIaThb BbBIBOJBI,
MHTEPHPETUPOBATH PE3YJIbTAThl HAOIIOIEHUN U OIBITOB;

—IPOBOJIUTH OIBITHI MO HAOIIOJIEHUIO (PU3UYECKUX SBJICHUN WIM (PU3HMYECKUX CBOMCTB
Ten (M3ydeHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHMs] PHEPrUU; 3aBUCHUMOCTh
repuojia KojaebaHuil Npy>KMHHOTO MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU NPY>KUHBI U
HE3aBUCHUMOCTh OT aMIUIUTY/Abl MaJIbIX KOJeOaHUW; MPSIMOJIMHEITHOE paclpoCTpaHeHUE



CBETa, pa3joXKeHHEe OeIoro CBeTa B CIICKTP; H3YYCHHE CBOWCTB H300pakeHUS B
IUIOCKOM 3€pKaJjie U CBOMCTB M300paKCHUs TIpeIMeTa B COOMparoliei JIMH3€E; HAOII0AeHUE
CIUTIONTHBIX W JIMHEHYAThIX CIIEKTPOB HU3IYyYCHHUS): CAMOCTOSTEIIHbHO COOUPATh YCTAaHOBKY
13 U30BITOYHOrO Habopa OO0OpYIOBaHUSA, OMHUCHIBATH XOJ OMbITAa W €ro pe3yJbTaThl,
(hopMyITHUpOBaThH BHIBOJIBI,

—TIIPOBOJIUTh TMPHU HEOOXOAUMOCTH CEpHUIO0 TPSMBIX H3MEPEHH, OIpenelsisi cpeaHee
3HAUCHHE U3MEpseMOl BelMWYHHBI ((POKYCHOE pACCTOSHHE COOWpAIOIIei JIUH3BI);
00OCHOBBIBaTh BEIOOP CIIOCO0a U3MEPEHHUS/M3MEPHUTEITHLHOTO TPUOOPa;

—TIIPOBOJIUTH UCCJIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIMYUH C HCIIOJIb30BAaHUEM
MPSMBIX U3MEPCHUH (3aBUCHUMOCTH IYTH OT BPEMEHHU IMPU PABHOYCKOPEHHOM JIBUKESHHH
0e3 HayaJbHOM CKOpPOCTH; MepuoAa KoyiebaHWM MaTeMaTH4eCKOro MasTHUKA OT JUJIMHBI
HUTH; 3aBUCUMOCTH yTJIa OTPAXKCHUS CBETA OT yTila MaJeHUs U yIJia MIPEJIOMIICHUS OT yTJia
MajeHus1): IUIAaHUPOBaTh MCCJIEIOBAaHUE, CaMOCTOSITEIbHO COOUpaTh YCTAaHOBKY,
(UKCHpOBaTh PE3yIbTAThl IMONYYCHHOW 3aBUCHUMOCTH (PU3UYSCKUX BEIHMYUH B BHUJIC
TabnuIl ¥ TpadUKOB, IeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM HCCIIEIOBAHUS;

—TIIPOBOJIUTh KOCBEHHBbIE H3MEpeHUsl (PU3NUECKUX BEIUYUH (CpeAHsii CKOpOCTh U
YCKOpEeHHUE Tejla MpU PaBHOYCKOPEHHOM JBMIKEHUH, YCKOPEHHE CBOOOIHOIO MaJCHHUS,
KECTKOCTh MPYKUHBI, KOODPUIIMECHT TPECHUS CKOJIBKCHHUS, MeXaHWYeckas padoTa u
MOIIIHOCTh, YACTOTa U MEPHUOJI KOJICOAHUII MaTEMAaTHYECKOTO U MPY>XUHHOTO MasiTHUKOB,
ONTUYECKAs] CHJIa COOMPAOIICH JIMH3BI, paJIMOAKTUBHBIA (DOH): TUIAHUPOBATH U3MEPCHUSI;
coOupaTh OKCIEPUMEHTAJIbHYIO YCTAaHOBKY M  BBINOJHATH HM3MEPEHUs, CIEays
MPE/ITIOKEHHOW HWHCTPYKIIMW;, BBIYUCIATh 3HAYCHHE BEJIMYUHBI W aHAJIU3UPOBATH
MOJy4YEeHHBIE PE3YyJIbTaThl C YYETOM 3aJaH- HOM MOrPEITHOCTH U3MEPEHU;

—co0onaTh MpaBujia TEXHUKU Oe30macHOCTH TMpu pabore ¢ nabopaTOpHBIM
000pyI0BaHUEM;

—pa3nu4aTh OCHOBHBIE TPHU3HAKKM H3YyYEHHBIX (DU3MUYECKUX MOJe- JIeil: MaTepuaabHas
TOUYKa, aOCOJIOTHO TBEPJAOE TEJIO, TOUYCYHBIA MCTOYHHK CBETa, Jyd4, TOHKas JIMH3A,
MJIaHeTapHas MOJIeJIb aTOMa, HYKJIOHHAsI MOJEIb aTOMHOTO $/1pa;

—XapaKTepU30BaTh IMPUHIUIIBI JICHUCTBUS  W3YUYEHHBIX  MOPHOOPOB U TEXHUYECKUX
YCTPOHCTB C OMOpPOM HAa WX ONMUCAHUS (B TOM YHCJC: CIIHJIOMETp, JaTYUKH ITOJIOKEHHS,
paccTOsIHUSI M YCKOPEHHSI, paKeTa, XOJIOT, OYKH, MEPHUCKOI, (oToamnmapar, ONTHIYECKHE
CBETOBOJIbI, CIICKTPOCKOII, JO3UMETP, Kamepa BHIIbCOHA), HCTIOIB3YsI 3HAHUS O CBOMCTBaX
(dbu3nUecKuX SIBICHUN U HEOOXOAU-MbIe (PU3NYEeCcKue 3aKOHOMEPHOCTH;

—MWCTOJIb30BaTh CXEMbl U CXEMAaTHYHBIE PUCYHKH WM3YyYEHHBIX TEXHUYECKHX YCTPOWCTB,
M3MEpPUTENBHBIX  TPUOOPOB M TEXHOJOTHYECKHUX  TMPOILIECCOB  MPU  PEHICHUH
Y4eOHO-TIPAaKTUYCCKUX 3a7ad; ONTHYCCKHE CXEMBI JUIsi TIOCTPOSCHHS HW300paKCHU B
TIJIOCKOM 3€pKajie U coOuparoiiei TMH3e;

—TPUBOJAUTE  NPUMEPBI/HAXOJUTh HHOOPMAIIUIO O MOpUMEpax MNPAKTHISCKOTO
HCTIONb30BaHUA (DU3MYECKUX 3HAHWM B TOBCEIHEBHOW KU3HU IsI oOOecredeHUs
0e30MmacHOCTH TMpU OOpalieHuu ¢ MpudopaMM U TEXHUYECKUMH  YCTPOHCTBaMH,
COXpaHEHHs 3J0pPOBBs U COONIOICHUSI HOPM DKOJOTHYECKOTO MOBEICHUS B OKPY KaIOIICH
cpene;

—OCYHIECTBIIATh TMOUCK HHGOpMaMu (U3UYECKOro cojaepkaHus B cetu HWHTepHer,
CaMOCTOSITENTbHO  (DOPMYIHUPYsT TIOMCKOBBIM 3allpoC, HAXOIHWTh TIyTH OMpPeAeICHUS
JIOCTOBEPHOCTH TIONy4YeHHOW HWHGPOpPMAIIMM HAa OCHOBE HMCIOMIMXCA 3HAHUUW U
JIOTIOJTHUTENIbHBIX UCTOYHUKOB;

—MWCTOJIb30BaTh MPHU BBIMOJIHEHUH YYEOHBIX 33JaHUM HAYYHO-TIOMYIISIPHYIO JUTEPATYPY
(hHU3UIEeCKOro CoJIepKaHUsl, CIIPaBOYHBIC MaTepHalIbl, pecypchl ceTn MHTepHeT; BIaaeTh
npuémMaMy KOHCTIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBanus WHGOPMAIIUN U3 OJTHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHBIE MICbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HH(OpMAIUU U3
HECKOJBKHUX HCTOYHUKOB  (U3UUECKOTO  COJCpKaHHs, MyOIHMYHO TMPE/ICTaBIATH



PE3YJIbTAaThI HpOCKTHOfI NI PICCJIC,Z[OBaTeJII:CKOﬁ ACATCIIBHOCTHU,; IIPpU STOM TI'PaMOTHO
HCTIOI30BaTh M3YYCHHBIM MOHATUWHBIN amnmapaTr HU3ydaeMoro pas- neja (QU3UKA U
COINPOBOXK/JATh  BBICTYIUICHHUE  MPE3CHTAIMe ¢ y4éTOM OCOOCHHOCTEH ayIuTOPHUH
CBEPCTHHKOB.



