AHHOmMayus Kk paboueti npozpamme npedomema «Pu3zuka»
015 oGyuarowjuxcs 7-9 K1accoe

Pabouasi mporpamma no ¢u3vKe [ oOydaroluxcs 7-9 KaacCcoB COCTaB/ieHa B
COOTBeTCTBUH C TpeboBaHusIMU DeiepabHOTO TOCYIapCTBEHHOr0 00pa30BaTe/IbHOTO CTaHjapTa
OCHOBHOTO 0011iero oOpa3oBaHus], yTBep)KAeHHbIM I[IpuKa3zoM MuHHcTepcTBa 00Opa3oBaHUS U
Hayku Poccuiickoii @epeparuu ot 17.12.2010 r Ne 1897 «O06 yTBep)kaeHUU hesepasbHOrO
roCyZapCTBEeHHOT0 006pa3oBaTe/IbHOTO CTaH/AapTa OCHOBHOTO 00iriero o6pa3oBaHusi», Ha OCHOBe
C/IeAYIOIIMX JOKYMEHTOB U MaTepuaroB:

3akoHa P® «O6 obpa3zoBanuu B Poccutickoit @enepariun» ot 29.12.2012 Ne 273-D3;

[Tpuka3za Munnpocgeienusi Poccuu ot 20.05.2020 Ne 254 «O deznepanibHOM epeuHe
yueOHUKOB, peKOMEH/IyeMbIX K HCTIO/Ib30BaHHUIO TIPU peanu3aliii UMERIIUX roCyJapCTBeHHYIO
aKKpeJUTaliio 00pa3oBaTe/ibHBIX IPOrPaMM HayaIbHOTO 0011[er0, OCHOBHOTO 00I1IeTo, CpeiHero
o0111ero o6pa3oBaHus»;

niporpaMmbl «Pu3uKa» AJist 00ydaromxcst 7-9 Kacco 0611eo06pa3oBaTe/TbHbIX KO
asTopos: E. M. I'ytHuk, M.A. IletpoBa, O.A. UepHuKOBa.

Ienu npegmera:

e YCBOEHHME YYAll[UMUCS CMbIC/Ia OCHOBHBIX TIOHSITUM W 3aKOHOB (PM3WKH, B3aUMOCBSI3U
MEXy HUMU;

e (opMHpOBaHME CUCTEMbI HAYYHBIX 3HAHUH O TIPUPOJE, ee PyHJaMeHTaIbHBIX 3aKOHAX 151
TIOCTPOEHUs Mpe/iCTaB/ieHus 0 hH3UUecKol KapThUHe MUPa;

e cucTeMaTW3alWsi 3HAaHUM O MHOroobpa3uyd OOBEKTOB U SIBJIEHWM TMPUPOABI, O
3aKOHOMEPHOCTSIX TIPOLIeCCOB M O 3aKOHaX (M3MKU [/si OCO3HaHWs BO3MOXKHOCTH
Pa3yMHOI0 UCTIOIb30BaHUS IOCTH)KeHU HayKH B JlalbHeHIIIeM pa3BUTHH LIMBUTM3ALINY;

e (opmupoBaHre YOeXX/IeHHOCTH B TI03HaBaeMOCTH OKPY>KaroIllero MUpa U 0CTOBEPHOCTU
HayYHBIX METO/IOB €T0 U3yUeHHs;

e OpraHu3als 3KOJ0TMYeCKOTr0 MBIILJIEHUsI U [IeHHOCTHOT'O OTHOLIEHUs K TIPUPOJE;

® pa3BUTHe MO3HABaTe/NbHBIX MHTEPECOB M TBOPUYECKUX CITIOCOOHOCTE yYalluxcsi, a TakxkKe
VMHTepeca K pacllupeHur0 U yriybieHuto (Gy3nyecKnX 3HAHWW M BbIOOpa (DM3MKK Kak
Npo(UIBLHOTO NpeMeTa.

HocTwkeHue 1jesieli obecrieunBaeTcs pellieHueM CAeAYIIIMX 3a/au:

e 3HAKOMCTBO YYalUXCsi C METOAOM HayuHOro TIO3HAHHSI M MeTOJaMH HCC/efoBaHUs
00BEKTOB U SIBJIEHUH TTPUPO/IbI;

e TmpuobOpeTeHHe yYal[UMHCS 3HAHUKA O MeXaHWUeCKUX, TeTUIOBBIX, 37IeKTPOMArHUTHBIX U
KBaHTOBBIX SIBJIEHUSIX, (PU3NUECKUX BETMUMHAX, XaPAKTEePU3YIOIINX 3TH SIBJIEHUS;

e (opMUpOBaHMEe Yy YyYall[UXCs yYMeHWM Hab/roiaTh MPUPOJHBIE SIBJIEHUSI U BBITOJHSTH
OTIBITHI, Tab0OpaTOpHBIe PAOOTHI M SKCIIEPUMEHTA/TbHBIE UCC/IeZI0BAHUS C UCTIO/Ib30BaHUEM
W3MepUTE/IbHBIX TPUOOPOB, IIMPOKO TIPUMEHSIEMBIX B TPAKTUUECKOHN >KU3HMU;

e OBJIQZIEHHE YYall[UMHUCS TaKUMU OOI[eHayuHbIMU TIOHSTHSIMH, KaK TIPUPOZAHOE SIBIEHUE,
SMIUPUYECKH YCTAHOBJIEHHBIA (akT, Tpobjema, TUMOTe3a, TEOPeTUUYeCKWA BBIBOJ,
pe3yJibTaT 3KCIIepUMeHTa/IbHOMN MTPOBEPKHY;

® TIOHMMaHWe YYall[UMHCS OTJIMUWIN HayuyHbIX JAHHBIX OT HEMpOBepeHHOW WH(OpMAaIuH,
LIEHHOCTH HAyKW /ISl YAOBJETBOPEHUS] OBITOBBIX, TPOW3BOJICTBEHHBIX U KY/IbTYPHBIX
notpeOHOCTeN yesioBeka.

B mporpamme oTpakaeTcsi peasv3alvisi BOCIATATELHOTO TMOTEHLMaNa ypoKa (U3UKH,
KOTOPBI Tpe/ifio/laraeT MCMOJ/Ib30BaHHE Ppa3/WUHbIX BUAOB U (OpM IesITeIbHOCTH,
OPUEHTHPOBAaHHOW Ha Iie/ieBble TPUOPHUTETHI, CBsA3aHHbIE C BO3PACTHBIMH OCOOEHHOCTSIMHU
obyuaroruxcs.

Pabouast mporpamMMa 1o ¢u3rKe npeAroaraeT UCIoJib30BaHue ciefytoiiero ¥ MK:



1. Yuebuuk. ®usmka — 7 kiacc, aBtop A.B. ITépbimkuH, A.W. iBaHOB; PekomeH10BaHO
MO P® . Mockga. «IIpocBelijeHue»;

2. Pabouas Tetpazsb. ®usmka 7 knacc K yueOHUKy A.B. IlépbnukuHa/ T.A. XaHHaHOBA,
H.K. XanHaHos. [poda.

3. Yuebnwuk. ®usuka — 8 knacc, arop A.B. I1épennkun, A.U. MiBaHOB; PeKOMeH0BaHO
MO P® . Mockga. «IIpocBelijeHue»;

4. Pabouas Terpagp Pusmka 8 knacc K yuebHuky A.B. ITépenikuna/ T.A. XaHHaHOBa,
H.K. XanHaHos. [poda.

5. Yuebnuk. ®usuka — 9 knacc, aetrop A.B. Ilépeimkun, ['ytHuk E.M, A.W. ViBaHOB,
[TerpoBa M.A. PekomengoBaHo MO P® . Mockga. «IIpocBeljeHue»;

6. Pabouas Terpagp Pusuka 9 knacc K yue6Huky A.B. I1éppinukuna/ T.A. XaHHAHOBa,
H.K. XanHaHos. [poda.

CoodepiicaHue npozpammbl npedCmMas/neHo C/1edyloujumu paszoenamu:

1. mosicHuTeNbHAA 3aMrcKa

2. TyIaHUpyeMble pe3y/bTaThl 0CBOeHUsI yuebHOTro TpeiMeTa;

3. cozep>kaHue yuebHOTO TpeiMeTa;

4. TeMaTHyeCcKoe TJIaHMPOBaHHE C YyKa3aHWeM KOJIMYecTBa 4acoB, OTBOJMMBIX Ha
OCBOEHHe KaX/|0W TeMbI, C y4éTOM paboueii MporpaMMbl BOCTTUTaHHUS

Mecmo kypca & yue6Hom niaHe
Ha usyuenue npeamera «dusvka» Boigesnsercs 70 yacos B rof B 7 Knacce, 70 yacos B

roz B 8 knacce, 105 yacoB B roj B 9 Knacce.

I1nanupyemble pe3ynibmamsbl oceoeHust yuebH0z20 npedomema
JINYHOCTHBIE Pe3y/IbTaThl

JIuuHOCMHbIE pe3y/ibmambl

Ilampuomuueckoe socnumadue:

—TMpOosiB/IeHHe WHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (Pr3HUUeCKOM
HayKUu;

—I1IeHHOCTHOE OTHOIIeHHEe K JOCTUXKeHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB.

I'pasicoaHckoe u 0yxo8HO-HpascmeeHHoe 80cnUmMaHue:

—TOTOBHOCTb K AaKTMBHOMY Yy4YacTHIO B OOCY)XAE€HUH OOIl[eCTBeHHO- 3HAUWMbBIX M
3THUYECKUX TP00JIeM, CBSI3aHHBIX C MTPAaKTHUECKHUM IMPUMEHEHHUEeM JOCTHXeHUN (PU3NKHY;
—0CO3HaHHe BaXKHOCTU MOPaJ/IbHO-3TUYECKHX MPUHLIMIIOB B [1esITe/IbHOCTU YUEHOTO.
Dcmemuueckoe gocnumaHue:

—BOCHPUSITUE 3CTETUYECKUX KauyecTB (hU3MUeCKOW HayKU: eé TapMOHUYHOTO MOCTPOEHHUs,
CTPOTrOCTU, TOYHOCTH, JTAKOHUUHOCTHU. [IeHHOCTU HayuyHOr 0 MO3HaHUS:

—O0CO03HaHWe 1IeHHOCTU (H3MUeCKOl HayKu KaK MOIIHOTO MHCTPYMEHTAa MO3HaHUsi MUPa,
OCHOBBI Pa3BUTHS TEXHOJIOT UM, Ba’KHEeUIIIel COCTaB/ISIIOIeN KyJ/IbTyphbI;

—pa3BUTHe HayuHOU /t0003HaTeIbHOCTH, MHTEpeca K UCC/ie/[0BaTe/IbCKOM /lesiTeTbHOCTH.
dopmuposaHue Ky/bmypbl 300p08bsl U SIMOYUOHANbHO20 61a20Nn0Ayyusi:

—O0CO3HaHWe 1IeHHOCTH 0e30TacHOro oOpas3a >KU3HU B COBPEMEHHOM TeXHOJIOTMUEeCKOM
MUpe, Ba)KHOCTU TIpaBWU/I 0e30racHOro TIOBeJeHHWss Ha TpaHCIOpTe, Ha Joporax, C
37IEKTPUUYECKHUM U TETIJIOBBIM 000PY/JOBaHUEM B JIOMAIITHUX YC/IOBUSX;
—c(hopMHUPOBaHHOCTb HaBbIKa pedieKCHH, TIPU3HAHUE CBOEro TpaBa Ha OMIMOKY U TaKOTO
Ke Mpasa y pyroro yejaoBeka.

Tpydogoe socnumaHue:

—aKTHMBHOE yuacTHe B pPelleHWU MPaKTUUeCKUX 3aayd (B paMKaxX CeMbH, IIKOJIbl, TOPO/a,
Kpasi) TeXHOJIOTUYECKOW U COI[Ma/IbHOW HAmpaBeHHOCTH, TPeOyIoIUX B TOM uUCIe U
(bu3ruecKux 3HaHUM;

—MUHTepecC K MPakKTUUeCKOMYy U3y4yeHUIO0 MNMpodeccuil, CBsI3aHHBIX C (PU3MKOU.



JKo/no2uyeckoe gocnumaHue:

—OpHUeHTalusl Ha MNpuUMeHeHHe (U3NUYECKUX 3HAHWK [/ pelleHus 3azad B obsactu
OKpY’Karoliei cpefibl, TJIAHUPOBAHUS TIOCTYNKOB U OLIEHKH UX BO3MOJKHBIX TIOC/IeICTBUN
[lJIsI OKPY>Karolller cpeabl;

—O0CO3HaHWe T/I00aTbHOT0 XapakTepa KOJOTHYeCcKuX TpobJieM U MmyTel uxX pelleHusl.
Adanmayus obyuarouwje2ocs K USMeHsIIoWUMCs yC/A08USM COYUAAbHOU U NPUPOOHOU cpeobi:
—TMOTpeOHOCTh BO B3aWMO/IEMCTBUU TIPU  BBITIOJTHEHUU WCC/I€OBAaHUM W TIPOEKTOB
(bu3rueckoi HarpaBIeHHOCTH, OTKPBITOCTh OTIBITY Y 3HAHUSIM [IPYTHUX;

—TIOBBIIIIEHHE YPOBHS CBOEH KOMITETEHTHOCTH uepe3 MPaKTHUEeCKYIO /1esTeIbHOCTh;
—1moTpeOHOCTL B (JOPMUPOBAHMM HOBBLIX 3HaHUM, B TOM uuciae (popMyaupoBaTh W/EH,
TIOHSITHSL, TUTIOTe3bl O (PU3NUeCKUX 00BEeKTax U SBJIeHUSX;

—oco3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUM M KOMITIETEHTHOCTEH B 00/1aCTH (DU3UKWY;
—TIJITaHUPOBaHKe CBOEro pa3BUTHUS B TIPUOOpeTeHUN HOBBIX (hU3UUeCKUX 3HAHUM;
—CTpemM/IeHHe aHa/M3UupOoBaTh U BBIAB/ASATH B3aUMOCBSI3U TPUPOABI, 0O0IecTBa U
5KOHOMUKH, B TOM YHCJIe C UCIOJIb30BaHueM (PU3NueCKUX 3HaHUM;

—OIleHKa CBOMX JEeHCTBUM C yYETOM B/IMSIHHUS Ha OKPY’KAlOIyI0 Cpeny, BO3MOXKHBIX
r7100a/bHBIX TTOCeACTBUMN.

MemanpedmemHtble pe3y/ibmambl

7 Knacc

YHueepcaibHbie no3HasamesibHble 0elicmeusi:

FBasosble no2uueckue oeticmeusi:

—BBISIB/ISTh M XapaKTEePU30BaTh CYI[eCTBeHHbIEe MPHU3HAKN 00BEKTOB (SIBJIEHUH);
—YyCTaHaB/IMBaTh CyllleCTBeHHbIN NTPU3HAK K/1accu(UKaly, OCHOBaHUs JJis 000011ieHUs U
CpaBHeHHUs;

—BBbISIB/IATh 3aKOHOMEPHOCTH Y TPOTUBOpPEUYMs] B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
Ha0JII0/IEHUsIX, OTHOCSIIITUXCS K (PU3UUECKUM SIBJIEHUSIM;

—BBbISIB/IATh TIPUYUHHO-CJ/IeCTBEHHble CBSI3M IIPU M3yuYeHUU (PU3NUeCKUX SIBJIeHUH U
TpPOLIECCOB; Zle/laTh BBIBOABI C MCIIO/Ib30BaHUEM JIeAYKTUBHBIX M  UHAYKTUBHBIX
YMO3aK/IF0UeHUM, BbIJBUTaTh TUIOTE3bl O B3aUMOCBA3X (PU3NUECKUX BeJTUYUH;

FBaszoeble uccaedosamesnbckue deticmeusi:

—MUCII0/1b30BaTh BOMPOCHI KaK MCC/e/j0BaTe/IbCKUl MHCTPYMEHT MTO3HaHMUS;

—TIPOBO/IUTH T10 CAMOCTOSTE/IbHO COCTaB/IEHHOMY IJIaHY OIIbIT, HEC/IOXKHBIN (pU3nuecKuit
3KCIIepPUMEHT, He0osIblI0e uccieZijoBaHue GHU3NMUeCcKoro sB/IeHHS;

Paboma c uHpopmayueli:

—TMpUMEHSATh pa3/nuHble MeTOJbl, UHCTPYMEHTbl W 3arpochl MpU TMoucke U oTbope
MHGOpPMAaLMK WY JAHHBIX C YYETOM TPe/IJIOKeHHOH yueOHOU (pu3nuecKko 3azauu;
—aHa/IM3UpoBaTh, CUCTEMATHM3UPOBATh U UHTEPHPeTUPOBaTb UHGOPMALMIO Pa3/AYHBIX
BU/IOB U (pOpM Tpe/icTaB/IeHus;

YHueepcaanble KOMMYHUKdmMuUeEHbIEe deticmeus

ObuweHue:

—B Xxo0Je 00cyxaeHus yueOHOro Marepuasa, pe3yJbTaToB JiabopaTOpHBIX paboOT u
TPOEKTOB 33j/laBaTh BOIMPOCHI TI0 CYIeCTBY obOCy>KJaeMoi TeMbl M BBICKAa3biBaTb H/EH,
HalleJIeHHbIe Ha peIlleHue 33/lauy U Mojep>KaHue 6/1aroXkenaTeilbHOCTA OOIIeHUST;
—COTOCTaB/SATh CBOU CYXKAEHUS C CYXIeHUSMU [APYrux Y4YaCTHUKOB [Masiora,
oOHapy>XHUBaTh pa3/inurie U CXOACTBO TIO3ULIUM;

—BbIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U NMMMCbMEHHBIX TEKCTaX;

—TIyOMUYHO  TIpe/JICTAB/SATH ~ pe3yabTaThl  BBIMIOTHEHHOTO  (PU3MYECKOro  OTbITa
(9KCrieprMeHTa, UCCIie/loBaHMsl, TIPOEKTa).

CoemecmHas dessmenbHOCMb (COMPYOHUUECMB0):

—TIOHUMATb U MCT0JIb30BaTh MPeUMYyllleCTBa KOMaHAHOW U UHAUBU/yalbHOM paboThl TIpU



pelleHNH KOHKPeTHOU (pu3ndYecKoi TpobsieMsr;

—TpUHUMAThb LleJTd COBMECTHOW [JesiTe/lbHOCTH, OpraHW30BbLIBaTh JEUCTBUS MO eé
JOCTWKEHHUIO: pacripefie/iiTh pPOJid, OOCYXKJaThb TPOLECChI W Ppe3yabTaTbl COBMECTHOU
paboThl; 0000111aTE MHEHUS HECKOJIBKUX JTIOZIEH;

—BBITIOJIHATL CBOIO UYaCTb pabOThI, AOCTUras KauyeCTBEHHOrO pe3yJ/ibTaTa [0 CBOEMY
HaTIpaB/IEHUIO U KOOPAWHUPYS CBOM JIEUCTBUS C JPYTUMU UeHaMU KOMaH/IbI;
—OIleHUBaTh KaueCTBO CBOETO BK/Ia/ja B OOIIUI MPOAYKT M0 KPUTEPUSIM, CAMOCTOSITE/TEHO
c(hOpMyTMPOBAaHHBIM YYaCTHUKAMU B3aUMO/1€HiCTBUSI.

YHueepcabHble pe2yisimueHble 0elicmeust

CamoopeaHuzayusi:

—BbISIBJIATh NIPOO/IEMBI B )KU3HEHHBIX U yUEOHBIX CUTYaLUsIX, TPEOYIOIUX [JIT PeIleHus
(bu3ruecKux 3HaHUN;

—OpUEeHTUPOBAThCS B Ppa3/IMUHBIX TIOAX0/aX MPUHSTHS pellieHud (WHAWBUAYaTbHOE,
TIPHUHSITHE pellieHus B TPyTIie, MPUHSATUE PellleHui rpyTInoii);

—CaMOCTOSITeJTbHO COCTaBJ/ISITh aJTOPUTM pellleHuss (PU3NUecKoW 3aZiauv WA TilaHa
WCCIeJOBAaHUSI C YYETOM HMEIOIIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOYXHOCTEH,
apryMeHTHPOBATh Mpe/ijlaraeMble BapUaHThI PellleHul;

—enaTh BEIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PellleHue.

CamokoHmponb (pecnexcus):

—/laBaTh a/|eKBaTHYIO OLIEHKY CUTYalluu U TpeJjiarath IJlaH eé u3MeHeHusl;

—O0OBSACHATH MPUUMHBI JOCTKeHUs (HeJOCTH>KeHHsT) pe3y/IbTaToB iesiTeTbHOCTH, /laBaTh
OLIEHKY TPUOOPeTEHHOMY OIIBITY;

—OILleHWBaTh COOTBETCTBHE Pe3y/bTaTa Lie/id U yCJIOBUSIM.

OMOYUOHA/NbHbIU UHMEANeKM:

—CTaBUTh Ce0s1 Ha MeCTO JIPyroro 4ejioBeKa B XOfe CIopa MWW AUCKYCCUW Ha HayUHYIO
TeMy, TIOHUMAaTh MOTUBBI, HAMEPEeHUS U JIOTHUKY JIPYTOro.

IpuHsimue cebs u dpyaux:

—TpU3HaBaTh CBOE TMpPAaBO Ha OMMOKY TpU pelieHUH (PU3NUeCcKUx 3aZiad WU B
yTBep K eHUsIX Ha HayuyHble TeMbl U TaKOe >Ke IPaBo Jpyroro.

8 knacc

YHueepcaabHble no3HaeamesbHble 0elicmeusi:

Basosble no2uueckue deticmeus:

—BBISIB/ISITh M XapaKTEePU30BaTh CYI[eCTBEHHbIE MPHU3HAKN 00BEKTOB (SIBJIEHUH);
—yCTaHaB/IMBaTh CylleCTBeHHbIN MTPU3HAK K/1acCU(UKaIy, OCHOBaHUS A1t 000011ieHHs U
CpaBHEHWUSI;

—BBbISIB/IATh 3aKOHOMEPHOCTH M TNPOTHUBOpEUHsi B pacCMaTpyBaeMbIX (pakTax, JaHHbIX U
HabMrOJeHNSIX, OTHOCSIITUXCS K PU3NUECKUM SIBIIEHUSIM;

—BBbISIB/IATh IPUYUHHO-CJ/IeJCTBEHHbIe CBSI3U TIPU M3yueHUU (PU3NUEeCKHX SIBJIEHUH U
MpOL[eCCOB; JefaTb BBIBOJbI C MCIOJb30BaHUEM [leAYKTHBHBIX M HWHJYKTHUBHBIX
YMO3aK/IHOUeHWM, BbIJBUTaTh TUIIOTE3bl O B3aUMOCBA35X (PU3UUeCKHX Be/TUUYMH;

—CaMOCTOSITe/TbHO BbIOMpaTh Criocol peliieHus yueOHOM ¢dur3udeckol 3azjaum (CpaBHeHUe
HeCKOJTbKUX BAapUAHTOB pelleHusi, BbIOOD Haubosiee TMOAXOASIIEr0 C  YYETOM
CaMOCTOSITeTbHO Bbl/le/IeHHbIX KDUTEPUEB).

Basoeble uccaedogamenbckue oelicmeusi:

—MHCI0JIb30BaTh BOMPOCHI KaK MCC/Ie/J0BaTeIbCKUA UHCTPYMEHT MO3HAHUS;

—TIPOBO/JIUTH 10 CAMOCTOSTEIbHO COCTaB/I€HHOMY IJIaHY OMbIT, He- CJIOXKHBIN (prU3nuecKuit
5KCIIepUMEHT, HebOosIbllI0e Ucc/iefoBaHue (PHU3UUeCKOro sIBJIeHHS;

—oOLleHMBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTb MH(OPMAaLMIO, MOTYUeHHYI0 B XO7ie
YCC/IeJOBaHUsl UJIW SKCIIePUMEHTa;



—CaMOCTOATe/IbHO (hOpMyIMpPOBaTh 0000II[eHNsT U BBIBO/IBI TI0 Pe3y/IbTaTaM IIPOBeIEHHOTO
Habr0jeHusl, OTIbITa, UCCIeJOBaHUS;

—TIPOrHO3UPOBaTh BO3MOXKHOe Ja/bHelillee pa3BuUTHe (HU3MUYECKUX MPOLIECCOB, a TakKxke
BBIZIBUTaTh MPEeJTI0I0KeHUsI 00 UX Pa3BUTUM B HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Paboma c uHgopmayueli:

—TIpUMEHSATh pa3/nuHbie MeTOJbl, UHCTPYMEHTbl W 3arpocChl MpU TMOUCKe U oTbope
vH(pOpPMaLVK WK JaHHBIX C YUETOM Ipe/JIOyKeHHOW yueOHOM hu3nuecKoi 3a7jauu;
—aHaTM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBAaTh MH- (POPMAIUIO Pa3/TUUHBIX
BU/IOB U (pOpM TIpe/iCcTaB/IeHUsI;

—CaMOCTOSITe/TbHO BbIOMpATh ONTHUMAaIbHYIO (HOpPMYy TMpejCcTaB/ieHuss WHGOPMaIUu |
W/UTIOCTPUPOBATh pelllaeMble 33JjJaud He- CJ0KHBIMU CXeMaM{, AuarpaMmaMi, WHOU
rpadyKOM ¥ X KOMOWHAITUSIMH.

YHueepcaﬂbele KOMMYHUKAmMuUeEHbIe deticmeus

ObweHue:

—B xoze oOcyxaeHHs ydeOHOTO MaTepuasa, pe3y/JbTaTOB JiabOpaTOPHBIX paboT U
TIPOEKTOB 3aJjaBaTh BOIMPOCHI MO CYIIeCTBY 0OCy>XJaeMOl TeMbl U BBICKa3bIBaThb WU,
Halle/leHHble Ha pellleHHe 33/laud U To/JepskaHre Os1arokenaTesbHOCTH OOIeHNS;
—COIOCTaB/ISATh CBOU CYXJAEHUS C CYX[EeHUsIMU [JPYruX Y4YaCTHHUKOB [JMajora,
oOHapy’KHBaTh pa3TuuKe U CXO/CTBO TIO3ULUH;

—BbIpa’kaTb CBOKO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

—nyOMMYHO — TIPpeACTAB/IATH  pe3y/bTaThl  BBITIOJIHEHHOTO  (PU3UUECKOTO  OIbITa
(sKCrepuMeHTa, UCC/Ie[J0BaHusl, IPOEKTa).

CosmecmHas desimesbHOCMb (COMPYOHUYECMB0):

—TIOHMMATb U UCIIO/IH30BaTh MPEUMYI[eCTBa KOMaHJHOW ¥ MHANBUAYATbHOU pabOThI TIpH
pellieHNH KOHKPeTHOM ¢r3udeckoii pobJieMsl;

—TMpUHUMATL 1[eJTd COBMECTHOH JIesiTe/IbHOCTH, OPraHW30BbIBATH [I€HCTBUSA 110 eé
JOCTVWKEHHUIO: pacripe/iesisiTh POJIK, OOCY>KJaTh TPOLIECCHI U pPe3yJ/bTaTbl COBMECTHOM
paboThI; 060011]aTh MHEHHST HECKOJTBKUX JTFO/IeH;

—BBITIOJIHATHL CBOIO YaCThb pabOThI, AOCTUras KaueCTBEHHOrO pe3yJibTaTa I0 CBOEMY
HarpaB/IeHUI0 U KOOPAUHUPYS CBOM JIEUCTBUS C JPYTUMU UeHaMU KOMaH/Ibl;
—OIleHHUBaTh KaueCTBO CBOET0 BKJIa/Jja B OOIIMM MPO/IYKT MO KPUTEPUSIM, CAMOCTOSITE/IbHO
c(hopMy/IMPOBaHHBIM yYaCTHUKAMU B3aUMO/IeHCTBHSI.

YHueepca/ibHble pez2yisimueHble delicmeust

CamoopzaHuzayusi:

—BBISIBJIATh NIPOO/IEMBI B )KU3HEHHBIX U yUeOHBIX CUTyarUsix, TPeOyOmuX A/s peieHust
(bU3NUeCKUX 3HaHUI;

—OpPUEHTUPOBATbCSI B PAa3/IMUHbIX TOAXOJaX TIPUHSATHS pelleHui (UHAUBUAYA/IbHOE,
TIDUHSITHE pellleHus B TpyTITie, IPUHSITHE pellleHuH TPyIinoi);

CamokoHmponb (pegnekcus):

—/laBaTh a/|eKBaTHYIO OLIEHKY CUTYAlL[UH U Tpe/JiaraTh IJlaH eé u3MeHeHus;

—O0OBACHATh MPUUMHBI JOCTHKeHUs (HeJOCTHXKeHUsI) pe3y/ibTaToB JlesiTe/TlbHOCTH, JlaBaTh
OLIeHKY TIpHOOpeTEHHOMY OTIBITY;

—BHOCUTb KODPEKTHBBI B ZIesiTe/TbHOCTb (B TOM YMCJ/ie B XOJ, BBITIOJIHEHUsT (PU3nuecKoro
WCCJIeJOBAHUSI WJTH TIPOEKTa) Ha OCHOBE HOBBIX 00CTOSATE/bCTB, M3MEHUBIIUXCS CUTYALUH,
YCTaHOBJIEHHBIX OLIUOO0K, BO3HUKILNX TPY/JHOCTeH;

—OlL[eHUBaTh COOTBETCTBUE pe3y/bTaTa Lieil U yCIOBHUSIM.

OMOYUOHANBHDIU UHMeANeKM.:

—CTaBUTh Cebs Ha MeCTO JPYroro 4ejoBeKa B XOfe Cropa WM JUCKYCCHW Ha Hay4YHYIO
TeMy, IOHUMAaThb MOTHBBI, HAMEpPEHUSsI U JIOTUKY [IpyToro.

IMpuHsimue cebs u Opyaux:



—TMpuU3HaBaTh CBOE TpaBO Ha OMMOKY mMpy pelleHUH ¢GU3NUECKUX 33/jad WIA B
YTBep)KJeHUsIX Ha Hay4YHble TeMbl U TaKOe >Ke IPaBo JPYroro.

9 Knacc

YHueepcaabHble no3HasamesibHble 0elicmeusi:

Basoeble no2uueckue delicmausi:

—BBISIB/ISTh M XaPaKTEePU30BaTh CyI[eCTBeHHbIEe MPHU3HAKN 00BEKTOB (SIBJIEHUH);
—YyCTaHaB/IMBaTh CyIlleCTBeHHbIN TTPU3HAK K/1acCU(UKALMH, OCHOBaHUs AJ1s1 000011IeHus U
CpaBHEHWUS;

—BBbISB/IATH 3aKOHOMEPHOCTH M TIPOTHMBOpEeUrsi B pacCMaTpuBaeMbIX (pakTax, JAHHBIX U
HaOMIOeHUSIX, OTHOCALUXCS K (PU3UUECKUM SIBJIEHUSIM;

—BBbISB/ISATh TIPUUMHHO-C/IEACTBEHHbIE CBSI3U TPU M3YyUeHUM (QPU3NUYeCKUX SIBJIEHUH U
MpOL[eCCOB; JefaTb BBIBOAbI C MCIO/Jb30BaHUWEM [JeJAYKTHBHBIX M WHJYKTHUBHBIX
YMO3aK/IFOUeHUM, BbIIBUTaTh TUTIOTE3bl O B3aUMOCBSI351X (DU3UUEeCKUX BEJTUUYMH;

—CaMOCTOSITeTbHO BBIOMPATh CrIoCo0 pereHus yueOHOM (r3uUecKkoi 3aziaun (CpaBHeHMe
HECKOJIbLKUX BapHAHTOB pelleHusi, BbIOOD Haubosee TOAXOAAIIETO C  YUYETOM
CaMOCTOSITeIbHO Bbl/leJIeHHbIX KDUTEPUEB).

Baszoeble uccaedosamesnbckue deticmeusi:

—MHCI0JIb30BaTh BOMPOCHI KaK UCC/Ie0BaTebCKUM NHCTPYMEHT [T03HaHUS;

—TIPOBOJUTH 10 CAMOCTOSITEIbHO COCTaB/I€HHOMY TJIaHY OMbIT, He- CJIOXKHBIN (pr3ruecKuit
JKCIIepUMeHT, He0oJIbllIoe uccaefoBaHre (GU3NUeCcKoro siBJieHus;

—oOlLleHMBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTb MH(OPMAaLMIO, TMOTYUeHHYI0 B XO7ie
WCCJIe/IOBaHUS UM SKCTIEPUMEHTa;

—CaMOCTOSITeTbHO (POPMYTMPOBATH 000OIIIEHNS U BBIBO/IBI TI0 Pe3y/ibTaTaM MpOBeJEHHOTO
Ha0JTI0/1eHs], OTIbITa, UCC/IeJOBAHNSI;

—IIPOrHO3UPOBAaTh BO3MOXKHOE JajbHellllee pa3BUTHE (PHU3MUYeCKHX MPOLIeCCOB, a TaKKe
BBIJIBUTaTh MPE/IIIOI0’KeHHsT 00 UX Pa3BUTHH B HOBBIX YCJIOBUSX U KOHTEKCTaXx.

Paboma c uHpopmayueli:

—TIPUMEHATh pa3/MYHble MEeTOJbl, UHCTPYMEHTbl W 3arnpoChl NpPU TMOUCKe U oTbope
“H(pOpMAaL|K WM JaHHBIX C YYETOM Ipe//I0’KeHHOW yueOHOM (hr3udecKol 3a1auu;
—aHa/IM3UpOoBaTh, CUCTEMATU3UPOBATh U UHTEPNPETUPOBaTh WUH- (POPMALIMIO Pa3/IMUHBIX
BUZIOB U (DOPM TIpe/iCTaB/IeHNs;

—CaMOCTOSITeIbHO BBIOMPAaTh ONMTHUMAaNbHYIO (OpPMY TIpeJCTaBIeHus] WHPOpPMaLUU U
WJTIOCTPUPOBATh pelllaeMble 33/laud He- CJIOKHBIMU CXeMaM{, JuarpaMmaMM, WHOU
rpaduKoi U UX KOMOUHALIUSIMHU.

YHueepcaanble KOMMYHUKdmMuUeEHbIEe deticmeus

ObuweHue:

—B Xofle 00CyXJgeHus yuyeOHOro MaTepuasia, pe3y/JbTaToB jabopaToOpHBIX paboT u
TIPOEKTOB 33a/laBaTh BOIPOCHI IO CYI[eCTBY oOCyZaeMol TeMbl U BbICKAa3bIBaThb H/EH,
HalleJIeHHbIe Ha peIlleHue 33/laui U TofiiepyKaHue OJ1aroskesiaTe/lbHOCTH OOIIeHUS;
—COTIOCTAB/ISITh  CBOU  CYXKJEHHsS C CYXXJEHUsSMH [pPYyruX Y4yaCTHHUKOB [iMasora,
oOHapy>KMBaTh pas3/inurie U CXOACTBO TO3ULIUM;

—BBbIPa’KaTh CBOIO TOUKY 3PEeHUs B YCTHBIX U MUCbMEHHBIX TEKCTaX;

—nyb/IMUHO ~ TIpPe/CTaB/SATh  pe3y/ibTaTbl  BBIOTHEHHOTO  (U3WYECKOro  OrbITa
(9KCrieprMeHTa, UCCJie/I0BaHMsI, TIPOEKTa).

CoemecmHas dessmenbHOCMb (COMPYOHUUECMB0):

—TIOHMUMATb U MCTI0JIb30BaTh MPeUMyllleCTBa KOMaHAHOW U UHAUBU/yaTbHOM paboThl TIpU
pellleHuH KOHKPeTHOM (hU3nuecKoii mpobieMsbl;

—IIpUHHUMAaTh Lexu COBMECTHOM AedaTe/IbHOCTH, OPTraHHU30BLIBATH AEﬁCTBHH o eé
AOCTM)KEHHUIO: pacIripejesjsddTb POJIiH, O6C}7)K,ELEITL rnponeccel M pe3yJ/ibTaThbl COBMECTHOM



paboThl; 06001IaTE MHEHUST HECKOJTBKUX JIFO/IeH;

—BBIMOJIHATH CBOKO YacTh PAabOThI, [OCTUrasi KaueCTBEHHOrO pe3ysibTaTa 10 CBOEMY
HaTpaB/IeHUIO U KOOPJUHUPYS CBOU I€UCTBUS C [PYTUMH UJ€eHaMU KOMaH/IbI;
—OLIeHUBaTh KAUeCTBO CBOET0 BK/a/a B OOIIMI MPOAYKT 10 KPUTEPHUSIM, CAMOCTOSATEIbHO
copMyTUPOBaHHBIM YUYaCTHUKAMU B3aUMOZEUCTBUSL.

YHueepcaabHbie pe2y1ssmueHble delicmeust

CamoopeaHuzayus:

—BBISIB/IATH NIPOO/IEMBI B )KM3HEHHBIX U yueOHBIX CUTyalusix, TPeOyoIUX A1l pelieHus
(bu3nuecKux 3HaHUM;

—OpPUEHTUPOBATbCS B PA3/UYHbIX TOAXOJaX TMPUHATUS pellleHud (MHAUBUYaATbHOE,
TIpUHSITHE pellieHusl B TpyIIne, PUHSATHE pellleHUM TPYMIon);

—CaMOCTOSITeJIbHO COCTaBJIATh aJrOPUTM pellleHus (PU3UUYecKor 3ajjaud WIM I[U1aHa
UCC/eZIOBaHUsA C YYETOM MMEIOLIUXCS PEeCypCcoB M COOCTBEHHBIX BO3MOXKHOCTeEM,
aprymMeHTUpPOBAaTh Ipe/jiaraeMble BApUAHTHI PellleHunH;

—7enaTh BLIOOp 1 OpaTh OTBETCTBEHHOCTD 3a PelleHue.

CamokoHmponb (pegnexcus):

—/aBaTh a/eKBaTHYIO OLIEHKY CUTYAalMH U TIpe/JiaraTh IylaH eé u3MeHeHUs;

—O00OBSCHATH MPUUMHBI IOCTHKEeHUS (HeZOCTH)KeHUsT) pe3y/IbTaToB JiesiTeTbHOCTH, /laBaTh
OLIeHKY TIpH0OpeTEHHOMY OTIBITY;

—BHOCHUTb KOPPEKTHUBBI B [leITeTbHOCTh (B TOM UHC/ie B XOJ, BBITIOJIHEHUS (DU3NUECKOTro
WCCIeJOBaHUsI WM TIPOEKTa) Ha OCHOBE HOBBIX 0OCTOSATE/IbCTB, M3MEHUBIIUXCS CUTYALUH,
YCTaHOBJIEHHBIX OLIUOOK, BO3HUKILIUX TPYJHOCTEHH;

—OILleHWBaTh COOTBETCTBHE Pe3y/bTaTa Liejid U yCJIOBUSIM.

OMOYUOHANbHbILU UHMeANeKmM:

—CTaBUTh Ce0s1 Ha MeCTO JIPYyroro 4ejioBeKa B XOfe CIopa WK AUCKYCCHHM Ha HayUHYIO
TeMy, IOHUMAaTh MOTHBBI, HAMepPeHUSsI U JIOTUKY JIPyToro.

IpuHsimue cebs u dpyaux:

—TpU3HaBaTh CBOE TMpPAaBO Ha OMMUOKY TpU pelieHUH (PU3NUeCKUX 3aZiad WU B
YTBeP>KAEeHUsAX Ha HayUHbIe TeMbl U TaKOe ke MPaBo APYroro.

ITpedomemnbie pe3ysibmambl

7 KJjacc

[TpegmeTHble  pe3ynbTaThl Ha  0a30BOM  ypOBHe  /IO/DKHBI ~ OTpakaThb
c(hOPMHUPOBAHHOCTh y 00yYarOIIUXCST YMEHUMN:
—MUCTO/Mb30BaTh TIOHATHSA: (U3MUeCKHe U XUMHWUECKHe sIBJIeHUs; HaO/IrofeHue,
3KCIIepUMEHT, MO/le/ib, TUMOTe3a; eAWHULbI (U3UUYEeCKHUX BeJMUYMH; aToOM, MOJIeKy/a,
arperaTtHble COCTOSTHUS BellecTBa (TBEpJoOe, >KUAKOe, ra3000pa3HOe); MeXaHWUeCKoe
JIBIDKeHHe (paBHOMeEpHOE, HepaBHOMeEpPHOe, MpSIMOJIMHEHOe), TpaeKTopusi,
paBHOJelcTBytOIass cuia, JAedopmaius (ynpyras, [uUlacTAuecKkasi)), HeBeCcOMOCTb,
coobi1aroiuecs: COCybl;
—pas3nuuaTh sBieHus (gqud@ysusi; TerioBoe ABWKeHHEe UacTHUl] BelljeCTBa; paBHOMepHOoe
JIBI)KeHHe; HepaBHOMepHOe [BW)KeHHe; HWHepIYs; B3auMO/IelCTBUe TeJ; paBHOBecHe
TBEPABIX Te/ C 3aKperIEHHOW OChbi0 BpallleHusl; Tepejiauya JaBjieHusl TBEPABIMU TelaMH,
JKMIKOCTSAMU M rasamu; armMocgepHoe [laB/ieHWe; IlIaBaHWe Tesi; TipeBpallleHus
MeXaHUYeCKOM S5Hepruyd) Mo OINMWCAHUI0 UX XapaKTePHBbIX CBOKWCTB U Ha OCHOBE OINBITOB,
JIeMOHCTPUPYIOIIUX JJaHHOe (pH3HhUecKoe sIBJIeHUe;
—pacrio3HaBaTh MPOsiBJeHUe H3YyUeHHbIX (PU3NUeCKUX sIBJIEHUU B OKpPYy’KaloilleM MUpe, B
TOM uHc/ie (Qu3nueckue siBJeHHs B TIPU- pojie: TIpUMepbl ABWXEHUS C Pa3ThYHbIMU



CKOPOCTSIMUM B JKUBOUW U HEXXUBOU TIPHUPO/ie; AeCTBHe CU/IbI TPEHUS B MPUPOJEe U TeXHUKE;
BJ/IMsSIHUE aTMOC(epHOro /laBjieHus Ha JKUBOW OpraHu3M; TijlaBaHUWe pbIO; phluaru B Tejie
yesioBeKa; TIPU 3TOM T[epeBOAUTHL TMPAaKTUUECKyI 3ajauy B YyueOHYIO, BbIe/SATh
Cyll[eCTBeHHble CBOMCTBa/NIPU3HAKN (PU3UUECKUX SIBJIeHUMH;

—OIHWChIBaTh M3yUeHHbIE CBOMCTBA Tel U (U3HUUeCKHe SIBIeHUS, UCTIONb3ys (pusnueckue
Be/JMuMHBl (Macca, O0OBEM, TUIOTHOCTb BeIeCTBAa, BpPeMs, IIyTh, CKOPOCTb, CpPeIHSs
CKOpPOCTb, CUJ/a yIIpy- TOCTH, CHJIa TSDKECTH, BeC TeJja, CUla TPeHus, JaBieHue (TBEpAOo- To
Tesa, )XUAKOCTH, ra3a), BbITA/JIKMBAIOLasl CHjla, MeXaHn4yeckass paboTa, MOIIHOCTb, TI/IeYO
CWJ/IbI, MOMEHT CHJIbI, KO3(Q(@ULMEHT I0JIe3HOTO JelCTBUS MeXaHU3MOB, KWHeTHUYecKas 1
TOTeHI[Ma/ibHasi 2Heprusi); Npu OINWCAHWK MPaBWIBHO TPaKTOBaTh (DU3NUYECKUM CMBbICI
WCIIO/Tb3yeMbIX BeJTMYMH, UX 0003HaueHWs W eJUHULIbl (U3NUeCKUX BeJIMUMH, HaXO/UThb
¢bopmynbl, CBsi3bIBalOL[Me [aHHYIO (PU3UUECKYH0 BeJIMYMHY C JPYTMMU BeJIMUYMHAMU,
CTPOUTh I'Pa(PUKU U3yUeHHBIX 3aBUCUMOCTeN (hU3nMueCcKUX BeJii- UUH;

—XapaKTepHu30BaTb CBOMCTBA TeJl, (HU3HMUeCcKUe sSIBJeHHUs U MPOLIeCChl, UCIO/b3Ysl MpaBua
ClI0)KeHus1 cui (BAOJb OJHOW TIpsiMoii),3akoH ['yka, 3akoH [lackansi, 3akoH Apxumeja,
TIPaBWJIO paBHOBecHsl pbryara (6/10Ka), «30/10TOe TPaBUIO» MeXaHHWKH, 3aKOH COXpaHeHUsI
MeXaHWYeCcKOW 5Hepruy; Ipd S5TOM JaBaTb CJIOBECHYIO (OpPMYJMPOBKY 3aKOHa U
3aMMChIBaTh €ro MaTeMaThueCcKoe BbIpa)KeHUe;

—O00OBACHATh (pu3NUecKkue sIBJeHUS, TIPOLECCHI W CBOWMCTBA TeJ, B TOM UWC/ie U B
KOHTEKCTe cuTyauui TPaKTUKO-OPHEeHTHPOBAHHOT O xapakTepa: BBISIBJIAATh
TIPUUUHHO-CJIe/ICTBEHHbIE CBSI3W, CTPOUTh OOBsiCHeHWe W3 1—2 JIOTUYeCKuX IIaroB C
ornopoii Ha 1—2 W3yueHHbIX CBOMCTBa (U3MUECKUX sIBIeHUH, (U3MUeCKUX 3aKOHa WU
3aKOHOMEPHOCTH;

—pemwiatb pacyéTHble 3ajaud B 1—2 [eHCTBUS, WCIIONb3ysl 3aKOHbI U  (OpPMYJIbI,
CBsI3bIBalOLMe (u3nyeckre BeWUMHbI: HA OCHOBE aHa/W3a YC/IOBUS 3a/laud 3allvCbiBaTh
KpaTKoe YyCJIOBUe, TO/CTaB/SATh (U3NUecKre BeJMUYUHbI B (POPMyJsbl U TIPOBOJAUTH pac-
YyéThl, HAXOAUTH CIIPAaBOYHBIE [JaHHbIe, HEOOXOAWMbBIE /i pelleHus 3a/ad, OL|eHHWBATh
PealMCTUYHOCTh TI0/Ty4YeHHOM (Pr3HUUeCcKOoU BeJIMUKHBI;

—pacro3HaBaTh NTPO0JIeEMbI, KOTOPbIE MOXXHO PEIIUTh TIPH TTOMOIIH (PU3NUEeCKUX METO/[0B;
B ONWCAaHWK WCC/IEeIOBaHUSI BbIJle/IATh TIpOBepsieMoe TpeJrosoKeHue (TUIoTesy),
pa3uyaTh U UHTEPIIPeTUPOBATh TIO/TyUYeHHbBIHN pe3y/ibTaT, HaX0JUTh OIUOKHU B XO/Iie OTIbITa,
JleniaTh BBIBOJBI 110 €ro pe3y/ibTaTam;

—TIPOBO/IUTH OIILITHI 10 HAOMOJeHNUI0 (U3UYEeCKUX SIBJIEHUM WM (U3NYECKUX CBOWCTB
Ten: (GOPMyMpOBaTh TpOBepsieMble TMpeJ- TIOJIOKEeHUsl, COOMpaTh YCTAaHOBKY U3
Tpe//I0’KeHHOT0 000pY/I0BaHusl, 3aTTMChIBATh X0/, OMbITa U (HOPMYTUPOBAThH BLIBOBI;
—BBITOTHATE TPsSIMble U3MePeHUs] PacCTOSTHUSI, BDEMEeHU, MacChl Tesa, 00bEéMa, CHIbI U
TeMrepaTypbl C HCIOJ/Ib30BaHWEM aHA/JIOTOBbIX W LM(POBBIX TPUOOPOB; 3alMChIBATh
TI0Ka3aHHs MPUOOPOB C YUETOM 3a/JaHHOM abCOMFOTHOM TOTPEITHOCTH U3MepeHU;
—TIIPOBO/JIUTh UCC/IeZJOBaHUe 3aBUCHMOCTH OJIHOW (DU3UUecKOW BeJIMUUHBI OT JAPYrou C
WICTI0/Tb30BaHUEM MPSIMbIX U3MepeHUM (3aBUCMMOCTH MyTH PABHOMEPHO JIBWXKYIL[eroCs Tesia
OT BPeMeHHU JIBMKEHUs TeJla; CUJIbl TPeHHs CKOJTbKEHHUs OT Beca TeJia, KauecTBa 00paboTKu
TIOBEPXHOCTeH Tesl U He3aBUCUMOCTH CW/Ibl TPEHUs OT IUIOIIaZii COTPUKOCHOBEHUS TeJl;
CUMBbl YIPYTOCTU OT Y/[JUHEHWs TIPY>KWUHBI; BbITATKUBAIOIIe CUIBI OT 0O0BEMA
TIOTPY>KEHHON YaCTU Tesa U OT IJIOTHOCTH JKUJKOCTU, e€ He3aBUCUMOCTHU OT TJIOTHOCTH
Tesa, OT TyOWHBI, Ha KOTOPYIO TIOTPY>KEHO Tej0; YCJIOBWUH TIUIaBaHUS Tes, YCJIOBHM
paBHOBecHsi pblyara U OJI0KOB); y4aCTBOBaTh B TUIAHUPOBAHUHU yueOHOrO MCC/ie[OBaHUS,
cobupaTh YCTAaHOBKY W BBITIOJIHATE HW3MEPEHUs, CJeAys TIpeAJioKeH- HOMY TIIaHy,
(buKcUpoBaTh pe3y/bTaThl TOJyUYeHHOW 3aBUCHUMO-CTU (PU3NUYECKUX BeJMUMH B BH/E
TIpe/IJI0’KeHHBIX TaOuI] ¥ rPaUKOB, /e/laTh BHIBOBI TI0 pe3ybTaTaM UCC/ie0BaHMS;
—TIIPOBOJIUTh KOCBEHHble U3MepeHUs (U3NYeCKUX BeIWUYMH (TIJIOTHOCTh BelljecTBa
JKUJKOCTM M TBEPAOro Tejla; Cula TPeHUs CKOJIbXKeHHWs; JaBJeHue BO3[yXa;
BbITQ/IKMBAIOLIIasl CUJIa, JEeUCTBYIOLasl Ha TIOTPY)KEHHOE B JKUJAKOCTb Teso; KO3 ULIMeHT



T0JIE3HO- TO JIeMCTBUS MPOCTBIX MEXaHW3MOB), CeAys Tpe/JIoKeHHON WHCTPYKLUU: TIpU
BLITIOJTHEHUW W3MepeHUM CoOupaTh 3SKCIePUMEHTalbHYH0 YCTaHOBKY U BBIUMCIISTH
3HaueHUe UCKOMOM BeJii- UHHBI;
—cobmoaTh TMpaBW/la TeXHWKH Oe3omacHOCTM Tipu pabore ¢ jabopaTOpHBIM
obopy10BaHKEM;
—YyKa3blBaTb TPUHLUMGBI [JeUCTBUS NPUOOPOB W TEeXHUUECKHUX YCTPOWCTB: BeCHI,
TePMOMETp, AWHAMOMETpP, COOOIIarolecss COCybl, OapoMeTp, pblyar, MOABMXHBIA |
HeToBKHBIN 610K, HaK/TOHHAsI TIJIOCKOCTB;
—XapaKTepU30BaTh TIPUHIUITBI JE€WCTBUSI  M3yUeHHBbIX TNPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OIOPOM Ha WX OmnucaHusi (B TOM UHC/Ie: MNOAIIWITHUKH, YCTPOMCTBO
BOJOTIPOBO/Ia, T'MJpPaBAWYECKUI TIpecc, MaHOMeTp, BBICOTOMeEp, TOpPIIHEeBOM Hacoc,
apeoMeTp), HCIIO/b3ysl 3HAHUA O CBOMCTBAX (DU3NUECKUX SIBIEHUM U HeoOXoAuMble
(usrueckue 3aKOHbI U 3aKOHOMEPHOCTH;
—TMpPUBOAUTL TIPUMEPbI / HaxXOAWUTb WH(OpPMALMIO O TMpUMepax TPaKTUUeCKOTO
WCII0/Ib30BaHUsT (U3WUECKMX 3HAaHWK B TOBCEJHEBHOW JKM3HU [/s1 obecrieyeHUs
6e3omacHOCTH Npy 0OpalleHny ¢ TprubopaMu U TEXHUUECKUMH YCTPONHCTBAMH, COXPaHEeHUSs
3/J0pPOBbsI U CODJIIO/IeHHsI HOPM KOJIOTUYeCKOTO TIOBe/IeHUsI B OKPY>Karolliel cpefie;
—OCYIeCTB/ISATE 0TOOP MCTOUHMKOB MH(pOpPMAIMK B ceTu MHTEepHET B COOTBETCTBUH C
3a/laHHBIM TIOMCKOBBIM 3allpoOCOM, Ha OCHOBe WMEIOL[UXCSl 3HAHUW U MYTEM CpaBHEHUsI
pa3/IMuHbIX HCTOYHHU-KOB BbIJIe/SATh MHGOPMALMIO, KOTOpasi SIBJIIeTCSl TIPOTUBOPEUUBOU
WM MOXKeT ObITh HeIOCTOBEPHOM;
—MCII0/Tb30BaTh MPU BBITIOTHEHUN y4eOHBIX 3aJaHUi Hay4YHO-TIOMYJ/ISIPHYIO JTUTEPaTypy
(usryeckoro cojiepkaHusi, ClipaBOuUHble MaTepuasbl, pecypchl ceTu VIHTepHeT; BlafeThb
TpHéMaMU KOHCIIEKTHPOBAHMS TEKCTa, ITpeoOpa3oBaHus HH(POpMAaLK U3 OJHOMN 3HAKOBOM
CHUCTeMBI B IPYTYIO;
—Co3/7aBaTh COOCTBEHHbIE KPAaTKHe MUChbMEHHbIE M YCTHBIE COOOIeHHs Ha OCHOBe 2—3
WCTOUHUKOB MH(OpMaIuu (U3MUecKoro CofepkaHusi, B TOM 4uciie TyOJUYHO [AesaTh
KpaTKHe COOOIeHus 0 pe3y/bTaTax MPOEKTOB WM y4eOHBIX HCCIeOBaHUN; TIPH 3TOM
IPaMOTHO UCI0/Ib30BaTh U3yUeHHbIN MOHATUNHBIN anmapaT Kypca (U3UKU, COTIPOBOXKAATh
BBICTYTIJIEHHE TIpe3eHTal[uel;
—TIPU BBITIOJITHEHUH y4eOHBIX TPOEKTOB U WCCJIeOBAaHUNM pacripefiesiiTh 00s3aHHOCTH B
rpyIifie B COOTBETCTBUU C TOCTAaBJAEHHBIMHU 3a/lauaMM, CJIe[JUThb 3a BBIMIOJIHEHWEM TUlaHa
JIeWICTBUH, a/IeKBaTHO OLlIeHWBAaThb COOCTBEHHBI BK/aZ B [IeSTebHOCTh TPYIIIbI;, BbI-
CTparvBaTh KOMMYHMKAaTUBHOE B3aUMO/eMCTBUe, YUUThIBasi MHeHHEe OKPY KatoII[1X.
8 knacc

[TpemeTHbIe pe3y/bTaThl HA 0@30BOM YPOBHE [JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTh
y 00yuaromuxcsi yMeHHUH:
—MUCIO/b30BaTh TIOHSITUS: Macca U pa3Mephbl MOJIEKYJ/, TEeTJIOBOe BV)KEHHEe aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI Bell[eCTBa, KPHUCTa/UIMUeCKue W aMmopdHbIe Tesa,
HaCBILIEHHBI Y HeHaCBIIeHHbIM Map, BAaKHOCTh BO3/yXa; TeMIlepaTypa, BHYTPEHHSS
SHeprusi, TeNJIOBOW [BUraTesb; 3JeMeHTapHbIM 3/eKTPUUeCKUN 3apsij, >JIeKTpuuyeckoe
Tio/ie, TIPOBOJHUKHU U TUJIEKTPUKH, TIOCTOSTHHBIN 3/IeKTPUUYECKUI TOK, MarHUTHOE T10J1€;
—pa3nuuaTh SBJIeHWs (TerUioBoe paciliMpeHue/c)kaTve, Teruionepeada, TeryioBoe
paBHOBecHe, CMauMBaHUe, KallW/UIsIpHbIe sIBJIeHUs], UCTlapeHne, KOH/eHCallysl, TylaBjieHue,
Kpuctannus3auusi (OTBepJleBaHUe), KWIEHWe, Temsiornepesaya (TemioONpOBOJHOCTS,
KOHBEKLIUS, W3J/lyueHue); 3/eKTpu3alusi TeJs, B3aWMOJeNCTBUe 3apsifioB, JelCTBUS
3/IEKTPUUYECKOT0 TOKa, KOPOTKOE 3aMbIKaHWe, B3aUMO/IEMCTBHE MAarHUTOB, IeHCTBUE
MarHMTHOTO TI0JII Ha TIPOBOAHUK C TOKOM, 3/IeKTPOMarHUTHasi MHAYKIMSI) 10 OMUCaHUI0
MX XapaKTepHbIX CBOMCTB U Ha OCHOBE OIIbITOB, [[eMOHCTPUPYIOIIUX /aHHOe (PU3NUecKoe
sIBJIeHUeE;
—pacro3HaBaTh MpOsiBJieHUe H3YueHHbIX (PU3UUeCcKUX sIBJIeHUH B OKPY’KalollleM MHUpe, B
TOM umc/e ¢pu3udecKre siBJieHUsI B IPU- POjie: TTOBEPXHOCTHOE HaTsKeHUe U KaruIsipHbIe



sIBJIeHUsI B TIPUPO/ie, KPUCTa//Ibl B MIpUpoje, usnydeHrue CoJiHlla, 3aMep3aHue BOJ0EMOB,
MOpCKHe Opu3bl, 0Opa3oBaHWe pOCHI, TymMaHa, WHesl, CHera; 3JieKTpUuecKue siBJIeHUs B
atMmocdepe, 3/IeKTPUUECTBO >KUBBIX OPraHW3MOB; MarHUTHOe ToJjie 3eM/id, Apeid rosto-
COB, POJIb MAarHUTHOT O TIOJIsI /1JisI >)KU3HU Ha 3eMJie, TOJIIPHOe CHUsTHUE; TIPU 9TOM T1ePeBOUTh
MPaKTHYEeCKyI0 3a7auy B y4deOHYIO, BBIAE/STh CYIeCTBEHHbIE CBOWCTBA/TIPU3HAKU
(bu3nuecKux siBIeHUM;

—OTIMChIBaTh M3yUeHHbIe CBOMCTBA Te/ U (Pu3nUecKue siBJIeHUs], UC- TIO/Ib3ys (Pusnueckue
BeJIMUMHBI (TemIiepaTtypa, BHYTDEHHsISI SHEPrusi, KOJWUYeCTBO TeIUIOThl, Yy/eJ/bHas
TEeIUVIOEMKOCTh ~ BellleCTBa, yJelbHas TeIyioTa TIUlaBjieHus, yJelbHas  TeroTa
rnapooOpa3oBaHus, yZelbHasi TeryioTa CropaHusi TOIUIMBA, KO3(PGULIMEHT TI0Je3HOT0
JIeCTBUS TeTJIOBOU MallliHbl, OTHOCUTE/IbHAS BJIA)KHOCTh BO3/yXa, 2JIeKTPUUEeCKUI 3apsij,
cuWla TOKAa, 3/JeKTPUYecKoe HampsbkeHWe, COIMpPOTHBIEHHWE TPOBOJHUKA, YyZAelbHOe
COMPOTHBJIEHHE Bell[eCTBa, paboTa M MOIHOCTb 3/I€KTPUUECKOTO TOKA); TIPH OMMCAHUU
TIPaBUJIbHO TPAKTOBaTh (DHU3UYECKUM CMBICT HWCIIOb3yeMbIX BeJIMUMH, 0003HAueHHs U
eIUHULIbI (PU3NUECKUX BeJIMUUH, HAaX0AUThL (hOPMYJIbI, CBSI3bIBaIOIIMeE JaHHYI0 (PU3NUeCKyo
BeJIMUMHY C [JPYTUMH BeJWYMHaMM, CTPOUTh TrpauKud U3YUEeHHBIX 3aBUCUMOCTeN
(buznuecKux BeUYNH;

—XapaKTepu3oBaTb CBOWCTBAa Tes, (u3nyeckue SBAEHUSI U TIPOLECChl, UCIIONb3YsI
OCHOBHBI€ TI0/I0>KEHHUsI MOJIeKYISIPHO-KUHeTUUeCKOM TeOpHUU CTPOEHUS BelljeCTBa, MPUHIIUIT
CyTepIrio3uLMuy To- jiel (Ha KaueCTBeHHOM yPOBHE), 3aKOH COXpaHeHus 3apsizia, 3a- KoH Oma
JI7IS1 yuacTKa 1ieTd, 3akoH /xoysiss—IJ/leHa, 3aK0OH COXpaHeHUs1 SHepryu; TIpy 3TOM /laBaTh
C/I0BeCHYI0 (pOpMYJIMPOBKY 3aKOHA U 3aMMChIBAaTh €r0 MaTeMaTHueCKOe BbIpa)KeHHE;
—O00BICHATD (hH3UUECKHe TIPOLIeCChl ¥ CBOMCTBA TeJl, B TOM UMCJ/Ie U B KOHTEKCTe CUTYal[ui
MPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BbISB/ISATbH MPUUYMHHO-C/Ie[[CTBEHHbIE CBSI3H,
CTPOUTH 00BsICHeHUe U3 1—2 JIOTUUeCKUX II1aroB C Oropoi Ha 1—2 13yueHHBIX CBOMCTBA
dbusnueckux siBjieHUH, (pU3NUeCKUX 3aKOHOB WU/ 3aKOHOMEPHOCTe;

—peliaTh pacuéTHble 3aZlaud B 2—3 [AeWCTBUS, MCIIOMb3ys 3aKOHbI U (OpMYJIbI,
CBsI3bIBalolMe (pr3nyeckre BeWUMHbI: HA OCHOBE aHa/W3a YC/IOBUS 3a/laud 3allvCbiBaTh
KpaTKOe YyCJIOBUE, BbISIB/IATh HEIOCTAaTOK JJAHHBIX /IJIsl PeIlleHUs 3a/laud, BEIOMPaTh 3aKOHBI
u Gopmysbl, HeoOXOAWMbBIE i €€ pelleHus], NMPOBOAUTL pac- YETbl M CPABHUBATh
rosTyueHHOe 3HaueHue (U3nUeCcKol BeJTMUMHBI C U3BECTHLIMU JJaHHBIMU;

—pacro3HaBaTh NPO0JIeEMbI, KOTOPbIE MOXXHO PEIIUTh TPU TTOMOIIH (PU3UUYEeCKUX METO/OB;
HCII0JIb3Y$1 OTUCaHKe UCCeJOBaHUS, Bbl/le/ISITh TIPOBepsieMoe Tpe/Irno/ioyKeHue, OljeHUBaTh
MPaBUIBHOCTh TIOPSiZIKa TIPOBe/IeHUsT MCCle/l0BaHus, 1e/1aTh BbIBO/bI;

—TIPOBO/IUTh OITBITHI TIO0 HAO/IO/[eHUIO (GU3UUECKUX SIBJIEHUH WX (GU3NUECKUX CBOWUCTB Tl
(Karmu/IIsipHBIe SIBJIEHUS], 3aBUCUMOCTD /IaBJIeHUs BO3/[yXa OT ero o0béma, TeMreparTyphl;
CKOPOCTU  TIpOI[ecCa  OCThIBAHHWSI/HarpeBaHWsi  TPU  U3Ay4eHUU  OT  IIBeTa
W3/1y4arolllei/TiorIolarolie ToBepXHOCTH; CKOPOCTb UCTIapeHUsi BObl OT TeMIepaTyphbl
JKMAKOCTU U TUIOLIQ €€ TIOBePXHOCTU; JJeKTpU3aliusg Tel U B3auMO/ieHCTBUe
37IeKTPUYECKUX 3apsiZioB; B3auMMO/leliCTBHMe TIOCTOSIHHBIX MarHWTOB, BU3yaau3alus
MAarHUTHBIX TIO/IeH TMOCTOSTHHBIX MarHUTOB; eMCTBUSI MarHUTHOTO TIOJISE Ha TIPOBOJHUK C
TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUraressi IOCTOSIHHOTO TOKa):
(opMysipoBaTh MpOBepsieMble TIPeATION0XKEeHUs, COOMpaTh YCTaHOBKY U3 TPe/JI0XKeHHOT0
000py/I0BaHMSI; OTTUCHIBATD X0/ OTbITa U (hHOPMYJIMPOBATh BHIBO/IbI;

—BBITIOJIHATL TIPSIMbIe M3MEPEeHHUsI TeMIlepaTypbl, OTHOCHUTETbHOM BIaXXKHOCTU BO37yXa,
CUMBbI TOKA, HANpPSDKEHUsST C WCIOJb30BaHWEM aHAJOrOBbIX NPUOOPOB U JIaTUMKOB
busnuyeckux BeJIMUMH, CpPaBHUBATh pe3y/bTaThl HW3MEPEHUM C Y4ETOM 3aJaHHOMU
abCOJTFOTHOM TIOTPEIITHOCTH;

—TIpPOBOJUTh UCCEe[0BaHUE 3aBUCHMOCTH OJHOW (PU3NUEeCKOW BeJIUUYMHBI OT JAPYrou C
HCT0J/Ib30BaHUEM TIPSIMBbIX U3MepeHUi (3aBUCMMOCThL COTIPOTHBJIEHUSI MPOBO/HUKA OT €ro
JUTMHBI, TIJIOLIQ[M TIOTIEPEYHOTr0 CeueHWs] M Y/ e/IbHOrO COMPOTHB/IEHHS BeljecTBa
TPOBO/IHUKA; CUJIbI TOKA, UAYILero uepe3 MPOBOAHUK, OT HarpsbKeHHs Ha TPOBOJHUKE;



HCC/ie/loBaHMe T0C/ie/loBaTeTbHOTO W Tapasijie/lbHOrO  COeJMHEeHUM TPOBOJHUKOB):
TJIaHUPOBAaTh HCC/ie[JOBaHUe, COOMpaTh YCTAHOBKY W BBITIOJIHATH W3MepeHUs, Claeays
Tpe/i/IoXKeHHOMY TUIaHy, (UKCUpPOBAaTh pe3y/bTaThbl MOJyUeHHOM 3aBUCMMOCTU B BUje
TabuL] ¥ TpaduUKOB, [lesiaTh BLIBO/BI 110 pe3yJ/bTaTaM UCC/ieJOBaHUS;

—TIPOBO/IUTh KOCBEHHble U3MepeHUs (PU3MUeCcKUx BeJUUuH (y/e/ibHasi TervioéMKOCTh
BellleCTBa, COTPOTHUBJIEHWEe TMPOBOJHUKA, paboTa W MOIIHOCTh 37€KTPUYECKOTO TOKa):
IJIaHUPOBaTh ~ M3MepeHus, coOupaTh 3KCIIEPUMEHTA/IbHYIO  YCTaHOBKY,  CJeays
Tipe/lJIoYKeHHOW WHCTPYKLIMM, U BBIUMC/ISATH 3HaUeHHe BeJIMUMHBI;

—cobmofaTh MpaBWia TeXHUWKW 0Oe3oracHOCTH T1pu  paboTe c  abopaTOpPHBIM
obopyaoBaHuEM;

—XapaKTepU30BaTh TIPUHLUIIBI JIEUCTBUS  W3YUEHHBIX  TPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C OTIOPO} Ha UX OTMCaHUs (B TOM UMCJie: CUCTeMa OTOT/IeHUs IOMOB, TUTPOMETD,
rnapoBass TypOWHa, amIlepMeTp, BOJBTMETP, CUETUMK 3JIEKTPUUECKOW SHEPIuH,
3/IeKTPOOCBETUTEeIbHbIE  MPUOOPBI, HarpeBaTe/bHbIE  3JIEKTPOINPUOOPLI  (TIPUMephI),
371eKTpUYeCcKue Tpe/JoXpaHuTe/N; 31eKTPOMarHuT, 3/1eKTPO/IBUTaTe b MOCTOSTHHOT'O TOKA),
WCIIONB3ysl 3HaHUS O CBOHCTBAaX (U3MUeCKUX sIBJIeHUN U Heobxoaumble GU3NYecKye
3aKOHOMEPHOCTH;

—pacrio3HaBaTh TPOCTble TeXHUYECKHe YCTPOWCTBA W HW3MepHUTe/bHble TIPUOOpHI 10
CXxeMaM M CXeMaTWYHbIM pUCYHKaM (KUJKOCTHBI TepMOMETp, TepMoC, TCHUXPOMeTp,
TUTPOMET], IBUTaTe/lb BHYyTPEHHEr0 CropaHusl, 37IEKTPOCKOII, PEOCTAT); COCTABJISTh CXeMbI
37IeKTPUYECKUX I[eTiel C Toc/e/joBaTe/lbHBIM U Tlapasjie/lbHbIM COeIMHeHUEeM 3J/IeMeHTOB,
pa3yinuasi yCJI0BHbIe 0003HaUeHUsT 37IeMeHTOB 3/IeKTPUUeCKUX Lierel;

—TIpUBOUTL  TIPUMEpBLI/HaXOouTh  UHGOPMALIMI0O O TpUMepax  MPaKTUUeCKOro
HCIIOJ/Ib30BaHUA (DU3NUECKUX 3HAaHUW B ITIOBCEAHEBHOW J>KM3HHM [I/I1 obecrieueHHst
0e3omacHOCTH NpW oOOpaljeHnH ¢ npubopaMu M TeXHHUUYECKUMH  YCTPONCTBaMH,
COXpaHEeHUs 3/I0POBbSI U COOTIO/IEHUS] HOPM 3KOJIOTHUYECKOT0 TIOBe/IeHUsI B OKpY Katolei
cpefie;

—OCYIIeCTB/ISATh TIOMCK WH(pOpMaruu (HU3NUeCcKoro cojiepkaHus B cetu VIHTepHeT, Ha
OCHOBEe UMEIOIINXCS 3HAaHUY U MyTEM CpaBHEHMUS [OTIO/THUTE/IbHBIX UCTOUYHUKOB BbI/€/ITh
nH(pOpMaIHI0, KOTOPasi SIBJISIeTCS] TIPOTUBOPEUYNBOM M/ MOXKeT ObITh HeJJOCTOBEPHOM;
—MHCIM0JIb30BaTh TIPH BBITIOJIHEHWN yueOHBbIX 3a/laHWM HAayUHO-TIOMYJ/ISPHYIO JTUTepaTypy
(busrueckoro cojiep>kaHusi, ClipaBOYHbIe MaTepHasbl, PeCypchl ceTh VIHTepHeT; B/afieTh
rpréMaMu KOHCTIEKTHPOBAHUS TEKCTa, TipeoObpa3oBaHus WHPOPMaLUM U3 OJHOU 3HAKOBOM
CUCTEMBI B IPYTYIO;

—Co037]aBaTh COOCTBEHHbIE TIHCbMEHHbIE W KpaTKHe YCTHble cooOIeHus, 006001as
MH(pOpPMALMI0 W3 HECKOJBKUX WCTOYHUKOB (DU3UUECKOTO COZlep)KaHUs, B TOM UHCIe
NyOJ/IMUHO TIPe/ICTAB/IATh Pe3y/IbTaThl IPOEKTHOM UM MCCJ/Ie/I0BATe/IbCKON [1eATe/IbHOCTH;
TpU 3TOM T'PAMOTHO MCIIOJ/Ib30BaTh W3YyUEHHBINM TIOHATUWHBIA ammapaTr Kypca (U3uKH,
COTIPOBOXK/ATh BBICTYTI/IEHUE MPe3eHTallhel;

—TIpU BBITIOJITHEHUHM Y4YeOHBIX TIPOEKTOB W UCCe[0BaHUN (U3MUECKUX TIPOIIeCCOB
pacrpefiesiiTb 00s13aHHOCTH B TPYIMIle B COOTBETCTBUU C TIOCTaB/IeHHBIMU 3ajjlauaMH,
C/IeINTH 3a BBITTOJTHEHHEM T/IaHa JIeMCTBUM U KOPPEKTUPOBATh €ro, aJleKBaTHO OLIeHUBATh
COOCTBeHHBIN BK/aZ, B [JeATeNbHOCTb TPYIIbl; BBICTPAWBATh KOMMYHHUKaTUBHOE
B3aUMO/IeHICTBHE, TIPOSIB/ISASI TOTOBHOCTD pa3peniaTh KOHMIUKTHL.

9 Kn1acc

[TpegmeTHble  pe3ynbTaThl Ha  0a30BOM  YpOBHE  [IO/DKHBI — OTpa)kaTh
c(hOpMUPOBAaHHOCTh y 00yYaroI[UXCsl yMeHHUM:
—MUCIO/b30BaTh TIOHATHS: CUCTeMa OTCuéTa, MaTepuasbHasi TOYKa, TpaeKTOpHs,
OTHOCUTE/IbHOCTh MeXaHWYecKoro JABWXKeHMs, JAedopManus (ynpyras, MacThyeckas),
TpeHHe, LIeHTPOCTPeMHUTEe/IbHOe YCKOPeHNe, HeBeCOMOCTb U Teperpys3KH; LeHTP TsKeCTH;
abCcoOTHO TBEpZOe Teso, LIeHTP TSUKeCTH TBEPZOro Teja, paBHOBeCHe; MeXaHW4yecKre
Kosie0aHUs U BOJTHBI, 3BYK, MH(Pa3BYK W yIbTPa3BYK; JIEKTPOMarHUTHBIE BOJIHBI, IIKaJIa



3/7IeKTPO- MarHUTHBIX BOJIH, CBET, OJTM30PYKOCTh U [A/IbHO30PKOCTb, CITEKTPbI UCITYCKaHUS
U TIOTJIOIIIeHUsT; anb(a-, 6eTa- U raMMa-U3/IyueHus, U30TOIIbl, siflepHasi SHePTreTUKa;
—pas3nuyaTh siBeHUs (paBHOMepDHOe W HepaBHOMepHOe TIPSIMOJIMHEeHHOe [IBIDKeHHe,
PaBHOYCKODeHHOe TIPSIMOJIMHEHOe [BI)KeHHWe, CBOOOJHOe Ta/ieHHWe Tejl, paBHOMEepHOe
JIBIDKeHMe T10 OKPY’KHOCTH, B3aUMO/IENCTBYEe Tesl, peaKTUBHOe [IBI)KeHHe, KoJsiebaTerbHOe
JIBIDKeHHe (3aTyXarollie W BBIHY)KJE€HHble KOjeOaHUs1), pe30HaHC, BOJTHOBOE JBVKEHHE,
oTpakeHUe 3BYyKa, IPSIMOJIMHEIfHOe paclipoCTpaHeHue, OTpakeHHe U MpejioM/ieHHe CBeTa,
TOJIHOe BHYTPEeHHee OTPa)kKeHUWe CBeTa, pa3/iokeHHe 0esioro cBeTa B CIEKTP U CIOXKeHUe
CTIeKTPaJIbHBIX 1[BETOB, AUCTIEPCHUS CBETA, eCTeCTBeHHAasl Pa/IM0aKTUBHOCTb, BOSHUKHOBEHHE
JINHeMUaToro CrieKTpa U3/yueHus ) TI0 OMMCAHWUI0 UX XapaKTepHBbIX CBOWCTB M Ha OCHOBe
OTILITOB, IEMOHCTPUPYIOIIUX JaHHOe (hr3ruecKoe siBlieHue;

—pacrio3HaBaTh TIpOsiB/ieHHMe M3yueHHbIX (U3NUeCKUX siBJieHUH B OKpyrKaroijeM Mupe (B
TOM uuce (u3nyeckue siBJieHUsl B TIPU- POjie: MPWIKWBBI U OTJIMBBI, JABWKEeHUe TUIaHeT
CoJIHeUHOM CUCTeMbl, peaKTUBHOE [ABW)KeHHEe >XHUBBIX OpPraHU3MOB, BOCTIPHUSATHE 3BYKOB
JKUBOTHBIMH, 3eMJ/IeTpsiceHre, CeliCMrUYeCcKre BOJIHBI, LlyHaMH, X0, LIBeTa TeJl, ONITUUeCKHe
SABJIeHUSI B TIpUPOJEe, OHOIOrHUYecKoe [eMCTBHE BHAMMOrO, YJ/IbTPa(HOJIeTOBOIO U
PEHTTeHOBCKOTO W3/yYeHWl; eCcTeCTBEHHbIM paJiMOAaKTUBHBIA (POH, KOCMHYECKHe JTy4dH,
paJvi0aKTUBHOE U3/TyueHue MPUPOJHbIX MUHEPAJIOB; IeMCTBUe PaIMOaKTUBHBIX U3TyUeHUH
Ha OpraHW3M uejioBeKa), MPU 3TOM I[IepeBOJUTb MPAKTUUECKyl 3ajauy B ydeOHyIO,
BbI/IeJIATh CyIl[eCTBeHHbIe CBONCTBA/TIpU3HAKU (PH3HUUECKUX SIBIEHUM;

—OTIMChIBaTh M3yUeHHbIe CBOMCTBA Tel U (U3HUUeCKHe SIBIeHUs, UCTIONb3ys (pusnueckue
BeJIMUMHBI (CpeJHsIsi ¥ MI'HOBEHHas CKODOCTh Tejia TPM HePaBHOMEDHOM [IBI>KEHHH,
yCKOpeHHe, TiepeMelljeHre, TyTh, YI0Basi CKOPOCTb, CU/ia TPeHUs], CH/a YIpyrocTy, cusia
TSDKECTH, YCKOpeHWe CBOOOJHOrO mafieHusi, BeC Tejia, UM- MYJIbC TeJjla, UMITYIbC CUJIBI,
MexaHWuecKasi paboTa UM MOIIHOCTb, TOTeHI[Ma/bHas JHEPrusl Teja, MOJHATOrO0 Haf
TIOBEPXHOCTHIO 3eMJIH, TIOTeHI[MaTbHAast SHEPTUSI CXKATOM MPY>KUHBI, KWHEeTHUeCKast SHePTHs,
TIOJTHasi MeXaHWYeCcKast SHepPrusi, epuo/], U YacToTa KoyiebaHWH, JyTMHA BOJIHbI, TPOMKOCTD
3ByKa W BbICOTA TOHA, CKOPOCTh CBeTa, TOKa3aTe/b TIPeJIOMJIeHUs] CPe/ibl); TIPU OTTHUCaHUU
TpaBUIbLHO TPAKTOBAaTh (PU3MUYECKUN CMBICI HCIIOJb3yeMbIX BeM- UWH, 0003HaueHus U
eUHULIbI PU3NUeCKUX BeJIMUMH, HAX0IUTb (hOPMYJIbI, CBSI3bIBAIOIIHE TAHHYIO (PU3UUECKYIO
BeJIMUMHY C [APYTUMH BeJIMUMHAMM, CTPOUTH TpadUKU H3yYeHHBIX 3aBUCHMOCTeN
(bu3ruecKux Be/JIMUKH;

—XapaKTepu30BaTh CBOMCTBA Tes, (pu3nueckue SIBIEHUS W TIPOLIECCHI, UCIIOMB3YsT 3aKOH
COXpaHeHUsI SHepruv, 3aKOH BCEMUPHOTO TATOTEHUsS, TIPUHLUI CYTIePIO3ULIMKA CHJI,
TIPUHLIUTT OTHOCUTenbHOCTU ['anunesi, 3akoHbI HbIOTOHA, 3aKOH COXpaHEHUs] HUMITYJIbCa,
3aKOHBI OTPa)KeHUsI U MPeIOMJIEHUsI CBeTa, 3aKOHbI COXPaHeHWUsl 3apsiZloBOr0 U MacCOBOTO
yucesl TIPYA sIePHBIX peaklUsX; TPH 3TOM JlaBaThb CJIOBEeCHYI0 ()OPMYJIMPOBKY 3aKOHa U
3aMMChIBaTh €r0 MaTeMaTUUeCKOe BbIpa)KeHUE;

—O00BSICHATDH (hU3NUeCKUe MPOoLeCChl U CBOMCTBA TeJl, B TOM YHMC/Ie U B KOHTEKCTe CUTYaLui
TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISB/SATL TPUUYUHHO-C/Ie/ICTBEHHBIE CBSI3H,
CTPOUTHL 00BICHEHUE U3 2—3 JIOTUUEeCKUX IIaroB C OMopoii Ha 2—3 M3yUeHHBbIX CBOMCTBA
(busnueckux sBIeHUH, GU3NUECKUX 3aKOHOB WU/TH 3aKOHOMEPHOCTeH;

—peliiaTh pacuéTHbIe 3a7jlauk (OnUparorecs Ha CUCTeMY U3 2— 3 ypaBHeHUi ), UCITO/b3Ys
3aKOHBbI U (DOPMYJIbI, CBsI3bIBaOIUe (hr3HUUecKre BeJIMUMHBI: Ha OCHOBe aHa/M3a yCJ/IOBUS
3a/1auy 3aMMChIBaTh KPAaTKOe YC/IOBUE, BLISIB/ISITD HEIOCTAOIIMe WU U30bI- TOUHBIE JaHHbBIE,
BbIOMpATh 3akKOHBI U (POpMyJibl, HEOOXOAMMBIE [Jisi pellleHus], TTPOBOAWUTbL pacuéTbl U
OLIeHWBAaTh PeaJMCTUUHOCTD TTOTYUeHHOT0 3HaUeHUsT (PU3NUeCKON BeTHUNHBI,
—pacrio3HaBaThb MPO0/iIeMbl, KOTOPbIe MOYKHO PEeIlIUTh TIPY IMOMOIIU (GHU3HUUeCKHUX METO/IOB;
HCII0J1b3Ys OMKMCaHUe UCCeJOBaHuSs, Bbl/le/ISITh TIPOBepsieMoe Tpe/irno/ioXKeHue, OljeHUBaTh
TIPaBUJILHOCTD TIOPsi/iKa TPOBeJieHHsI UCCIel0OBaHUsl, [ie/laTh BLIBO/bI, HMHTEPIIPETUPOBATh
pe3ybTaThl HAO/IIOIeHUH U OTIBITOB;

—TIPOBO/IUTH OTIBITHI TI0 HAO/IO/[eHUI0 PU3NUeCKUX SIBIeHUN Wik GU3NUeCKUX CBOMCTB Tes



(u3yueHue BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEeHHs! SHEPTHH; 3aBUCUMOCTh TTepHo/ia
Kosie0aHUM TIDY)KMHHOTO MasiTHUKA OT MacChl Tpy3a U JKECTKOCTH TIPY)KHUHBI U
HEe3aBHUCUMOCTh OT aMIUTUTY/bl Ma/bIX KoyieOaHWl; TMPsIMOJIMHEHOe pacripOoCTpaHeHue
CBeTa, pa3/iokeHWe 0esioro cCBeTa B CIIeKTP; H3yuyeHHWe CBOMCTB U300pa’keHUs B
TJIOCKOM 3epKaJjie ¥ CBOWCTB M300paXkeHUs TpeZiMeTa B coOUparoleli muH3e; Hab/mozeHue
CTUTOLIHBIX U JIMHEHYaThIX CTIeKTPOB HU3/IyUYeHHs): CaMOCTOSITe/TbHO COOMpaTh YCTaHOBKY U3
n30bITOUHOTO Habopa 0OOpyAOBaHMS; OIMUCHIBaTH XOJ OMbITa W €ro pe3yJbTaThl,
(hopmynupoBaTh BHIBOABI;

—TPOBOAUTh TIPU HEOOXOAMMOCTH Cepui0 TIPSIMBIX H3MepeHHWH, Orpefiesisiss CcpegHee
3HaueHWe u3MepsieMoM BeUuMHbl ((POKycHOe paccTosHHe coOuparolel JIMH3bI);
000CHOBBLIBaTh BLIOOP Crioco0a M3MepeHus/u3MepUTe/IbHOTO MpUbopa;

—TIPOBOUTH WCC/IeJOBaHWEe 3aBUCUMOCTe (U3NUYeCKUX BeJMYMH C MCTIOJb30BaHUEM
TIPSIMBIX W3MepeHUH (3aBUCUMOCTh Iy TU OT BpeMeHU TTPU PaBHOYCKOPEHHOM /IBI>KeHUH be3
Haya/IbHOW CKOPOCTH; Tleprojia KosiebaHul MaTeMaTHYeCKOro MasiTHUKA OT [JI/TUHBI HUTH;
3aBUCHMOCTU yTJIa OTPa)KeHWsI CBeTa OT yIJia MaJieHusi U yrja TpeioM/IeHus OT yIJia
naZieHusi): TUTAaHUPOBAaThb  UCC/e[OBaHWE, CAMOCTOSITEIbHO COOMpaTh  yYCTaHOBKY,
(bUKCcHUpOBaTh Pe3y/bTaThl MOTyYeHHOU 3aBUCUMOCTH (PU3NUECKUX BEJTMUYUH B BUZe TabJIUL]
Y rpavKoB, [ie/1aTh BBIBOZBI 110 pe3y/bTaTaM HCC/IeJOBaHUS;

—TIPOBO/INTh KOCBEHHbIEe H3MepeHUs GU3NUYeCKUX BeJMUMH (CpeJHsis CKOPOCTh U
YCKOpeHHe Tejla TIPM PaBHOYCKOPEHHOM [IBW)KEHHH, YCKOpeHHe CBOOOJHOTO TafieHwus,
JKECTKOCTh MPY>XUHBI, KO3PGULIMEHT TpeHUsi CKOJb)KeHUs, MeXaHuueckas paboTa u
MOIIIHOCTh, YaCTOTa M TepHuo/j, KojaebaHWii MaTeMaTHUueCKOro W MPY>XKMHHOT'O0 MasiTHUKOB,
omnTHYeCKas CHjla COOHparoIel JIMH3bI, paJIMOAKTUBHBINA (OH): TVIAHHPOBATh U3MEpPEHHs;
cobupaTh JKCIIEPUMEHTA/bHYI) YCTAaHOBKY ¥  BBLITIOJHATH HW3MEpeHus, Cenys
TIpe/IJIOYKeHHOW HWHCTPYKLIWM; BBIYMC/ISATH 3HAueHWe BeIWYMHBI W aHaJIW3UpPOBaTh
TI0/TyYeHHbIe pPe3yJIbTaThl C YUETOM 3aJjaH- HOM TTOTPeIIHOCTH U3MepeHuH;

—cobofaTh MpaBWIa TeXHUKW 0e30MacHOCTH TIpu pabore ¢ J1abopaTOpHBIM
obopy10BaHKEM,;

—pa3/nuaTh OCHOBHBbIE TIPHM3HAKK W3YYEeHHBIX (PU3NUECKUX MOo/je- Jiel: MaTepHasibHast
TOYKa, aOCOJIIOTHO TBEp/I0€ TeJIo, TOUEUHBbIM WMCTOYHWUK CBETa, JIy4, TOHKAs JIMH3a,
TJIaHeTapHasi MO/ie/ib aTOMa, HYK/IOHHAsi MOJie/Tb aTOMHOTO SIpa;

—XapaKTepU30BaTh TIPUHIUIIBI [JEeWCTBUSI ~ M3yUEHHBbIX MPHUOOPOB U TEXHUUECKUX
YCTPOMCTB C OTOPOM Ha WX OMUCAHUS (B TOM YHC/e: CITUZOMETD, JAaTUYMKU TTOJI0XKEeHMS,
PacCTOSIHUSI U YCKOPEHMsl, pakeTa, 3XO0JIOT, OUKH, TIePUCKOM, (oToamnmapar, onThuuecKue
CBETOBO/bI, CITIEKTPOCKOTI, J03UMeTp, Kamepa BuibCcoHa), UCMO/b3ysl 3HAHUS O CBOMCTBAX
(busnueckux sBIeHUN U HeoOXoau-Mble (hU3NUeCcKre 3aKOHOMEPHOCTH;

—MUCIO/Tb30BaTh CXeMbl U CX€MAaTHYHbIe PUCYHKH H3yUeHHBIX TeXHUUECKUX YCTPOUCTB,
WU3MepUTEebHBIX ~ MPUOOPOB M TEXHOJIOTMUECKMX  TIPOLIECCOB  TIPU  PeIleHUur
yueOHO-TIPaKTHUeCKUX 3a/lau; ONTHYECKHe CXeMbl /s TIOCTPOEHUs HW300pa’keHWH B
TIJIOCKOM 3epKajie U coOuparoleit JvH3e;

—TMPUBOAUTL  TPUMEpBbI/HaXOAUTh WH(OPMALMIO O TIpUMepax  ITPAaKTUUeCKOro
WCTI0/Ib30BaHUs (DU3UUECKUX 3HAaHWH B TOBCEJHEBHOW JKWU3HU [1s1 obecrieueHust
Oe3omacHOCTH mpW oOpaijeHHH ¢ npubopaMu W TeXHUYECKUMH  YCTPONCTBAaMH,
COXpaHEeHUs 3/I0POBbSl U COO/TIOZIEHNST HOPM 3KOJIOTMUYECKOTO TIOBeIeHHsT B OKPY Karolei
cpefie;

—OCYIIeCTB/ISATh TMOUCK WHMOpMaumu (PU3NUecKoro cojiepkaHuss B ceTu VIHTepHeT,
CaMOCTOSITe/TbHO ~ (pOPMYyJIUPYsl TIOMCKOBBIM  3arpoC, HAaXOJWUTb TyTH OIpeZe/eHUs
JIOCTOBEPHOCTH TIOJIyUYeHHOW WHGOpPMalMM Ha OCHOBE WMEIOMNXCS 3HAaHUM |
JIOTIOJIHUTE/IbHBIX UCTOUHUKOB;

—MUCIO/b30BaTh MPU BBITIOTHEHWN y4eOHBIX 3aJJaHUM Hay4YHO-TIOMYJ/ISIPHYIO JTUTEpaTypy
(r3nUecKoro coziepkaHusi, CIIPaBOYHbIe MaTepHuasbl, pecypchl ceTH VIHTepHeT; BajeTh
ripuéMaM¥ KOHCITeKTHPOBaHUs TeKCTa, Mpeobpa3oBaHus WH(OpPMALIMK M3 OJJHON 3HAKOBOU



CUCTEMBI B [IpYTYIO;
—cCo3/1aBaTh COOCTBEHHbIe MUCbMeHHbIe U YCTHbIE CO0DOIIeHHsI Ha OCHOBe MHGOpMaLiY 13
HeCKOJTbKUX UCTOYHUKOB (PU3UUECKOTr0 COZlepyKaHusl, MyOIMUHO MpeCTaB/IsSTh Pe3y/IbTaThl
IIPOEKTHON WM MCC/Ie/loBaTe/bCKOM [leATe/IbHOCTH; IIPU 3TOM I'PaMOTHO MCII0/Ib30BaTh
W3yueHHbI MOHATHUMHBINA arnapaT U3y4yaeMoro pas- fefa (U3MKM U CONPOBOXAATh
BBICTYILJIEHHE TIpe3eHTalyell ¢ yuéTomM ocobeHHOCTel ayIUTOPUU CBEPCTHHKOB.



