AHHomayus K paboueti npozpamme npeomema «Puzuka»
015 oGyuarowjuxcs 7-9 k1accoe

Pabouas riporpamma 1o ¢gusuke st 00yuaromuyxcs 7-9 K1accoB cocTaB/ieHa B COOTBETCTBUU C
TpeboBanusivu DefiepabHOTO TOCYAApPCTBEHHOrO 00pa3oBaTe/bHOTO CTAaHZApPTa OCHOBHOTO 0OIIIero
obpa3oBaHusi, yTBepk/eHHbIN [Iprka3zom MuHucTtepcTBa obpa3oBaHusi U Hayku Poccuiickoii ®esepauyu
or 17.12.2010 r Ne 1897 «O6 yTtBepkaeHun (egeparbHOTO TOCYAAPCTBEHHOTO 00pa30BaTeTbHOTO
CTaHZapTa OCHOBHOTrO 0011lero obpa3oBaHusi», Ha OCHOBe CJIeIYIOIIMX JOKYMEHTOB U MaTeprasioB:

3akoHa P® «O6 obpasoBanmu B Poccuiickoii ®epeparun» oT 29.12.2012 Ne 273-D3;

[Tpukasza Munnpocsewjenusi Poccuu ot 20.05.2020 Ne 254 «O ¢enepanbHOM TepeuHe
yueOHMKOB, PpEKOMEH/[yeMbIX K WCIO/Mb30BaHMI0 TIPH peanu3aliil HMMEIOIUX TOCY/IapCTBEHHYIO
aKKpeZMTalo obpa3oBaTe/bHbIX ITPOrpaMM HavasrbHOIrO 0011ero, OCHOBHOrO 00I1jero, cpejiHero o61iero
obpa3oBaHWUsI»;

nporpammbl «®usuka» [ obyyaromyxcst obijeobpa3oBaTenbHBIX ILIKOJ aBTOPOB 7Kjacca
[MepoimkuH A.B A.U. VBaHOB,.; 8-9 knaccos: Kabapaun O.9.

Lenu npegmera:

® yCBOEHHe YYall[UMHCsl CMbIC/Ia OCHOBHBIX MTOHSATHM U 3aKOHOB (DPM3MKH, B3aUMOCBSI3U MEXJY HUMU;

* (opMHpOBaHWe CHUCTEeMbl HAy4yHbIX 3HaHWM O TMpUpPOZe, ee (yHJAMeHTalbHBIX 3aKOHax [Jis
MOCTPOEeHUsI NpeJiCTaB/eHNs 0 (pU3NUecKol KapThHe MUPa;

® cucTemMaTv3alUsi 3HaHUM O MHOroobpasuu OOBEKTOB U SIBJIEHWH TPHUPOABLI, O 3aKOHOMEPHOCTSIX
MPOLIeCCOB M O 3aKOHaX (PU3MKM [JiI1 OCO3HaHUS BO3MOKHOCTM Pa3yMHOIO MCII0/1b30BaHUS
JIOCTY)KEHUM HayKH B [la/IbHeMIIIeM pa3sBUTHH LIMBUIU3aLUH;

* (opmupoBaHHe yOeXeHHOCTH B TT03HABAeMOCTH OKPY’KAIOI[ero MUpa U JOCTOBEPHOCTH Hay4YHBIX
METO/J0B ero U3yuyeHus;

® OpraHM3anys 3KO0J0rMYeCKOro MBIILJIEHUs U LIeHHOCTHOT'O OTHOLLIEHUS K TIPUPO/E;

® pa3BUTHe T03HaBaTeIbHBIX UHTEPeCOB M TBOPUYECKUX CIOCOOHOCTEN yuallyxcs, a TakKe UHTepeca
K paclMpeHuI0 W yriaybseHuio ¢(u3nuecKux 3HaHMKA W BbIOOpa (M3MKM Kak MPOQUIBHOTO
rpesjMerTa.

HocTtmkeHne 1ieeid o0ecrieurBaeTCs pellieHrneM C/IeAyoIUX 3a/ja4:

® 3HAKOMCTBO YYAIlUXCS C METOZOM HAay4yHOTO T03HaHUs W MeTOAAMH HCC/ieloBaHUs OOBEKTOB U
sIBJIeHUU NPUPO/IbI;

* npuoOpeTeHHe yUaIMMHUCS 3HAaHUM O MeXaHUUeCKUX, TeTUIOBbIX, 3/IeKTPOMarHUTHBIX U KBAHTOBBIX
SIBJIEHUsIX, (P3MUYeCKUX BeJIMUMHAX, XapaKTepU3YIOLMX 3TU SIBJIeHNS;

* (¢opmupoBaHUe Yy Y4YalUXCsi yMeHHM HabaofaTh TPUPOJHbIE SIBJIEHWSI U BBITIOJHSATH OIbBITHI,
naboparopHele paboThl M SKCIIePUMEHTa/IbHbIe WCC/IeJOBAHUS C MCTIO/Ib30BaHHUEM M3MepHUTe/bHBIX
NpuOOPOB, IMPOKO NMPUMEHSIEMbIX B ITPAKTUYECKOM >KHU3HHU;

® OB/3fieHHe YYAlIMMHCA TakKAMHU OOIeHayYHbIMUA TIOHATHSMH, KakK TIIPUPOAHOEe sIB/IeHHe,
IMITMPUYECKH YCTaHOBJIeHHbIM (akT, rpobsiema, TUIOTe3a, TeOPETUUECKUM BBLIBOJ, pe3y/bTaT
3KCIIepUMeHTaIbHOM IIPOBEPKY;

® [IOHMMaHMe YYall[MMHUCSl OTJIMYMM HAyUHBIX [A@HHBIX OT HEPOBEPeHHOW MH(OpMaluH, LeHHOCTH
HayKd /sl YAOB/IETBODEHHs] OBITOBBIX, IPOM3BOJCTBEHHBIX U KYJIBTYPHBIX MOTpeOHOCTEM
yesioBeKa.

B nporpamme oTpakaeTcsi peasu3aliisi BOCIIUTATeNbHOrO TOTeHLMana ypoka (M3WKd, KOTODPbIH
npeZriosnaraeT UCIO/Ib30BaHNe pa3/IMYHbIX BUOB U (DOPM JledTelbHOCTH, OPUeHTUPOBAHHOW Ha LiejieBble
TIPUOPUTETBI, CBSI3aHHBIE C BO3PACTHBIMU 0COOEHHOCTSIMH 00YYaroIIXCsl.

Pabouast mporpamma 1o ¢u3¥Ke MpeAriosiaraeT UCIo/b30BaHue ciieayoniero Y MK:

1. Yuebnuk. ®u3uka — 7 knacc, aBrop A.B. [1épeiukuH, A.W. ViBaHoB; PekomeHgoBaHo MO PO .
Mocksa. «IIpocselieHue»;



2. Yuebuuk. ®usvka — 8 knacc, aBrop ; Kabapaun O.®. PekomenmoBano MO P® . Mockga.
«IIpocserjenue»;

3. Yuebnuk. ®u3uka — 9 kmacc, aBrop Kabapaun O.®.. PekomengoBaHo MO P® . Mocksa.
«IIpocserjenue»;

CoodepaiicaHue npozpammbl npedcmassaeHo c/1edylowumu pazoeaamu:

1. mosicHUTe/IbHAsA 3amvcKa

2. TJTaHMpYyeMble pe3y/bTaThl 0CBOeHUs yueOHOro npeamMeTa;

3. copep>kaHue yueOHOTO Mpe/iMeTa;

4. TemMaTUueCKoe TUIAaHUPOBaHWE C yKa3aHWeM KOJIMUeCTBa YacOB, OTBOAUMbBIX Ha OCBOeHHeE
KaXK/IOM TeMbl, C yUéTOM paboueii TpOrpaMMbl BOCTTUTAHUS

Mecmo Kypca e yue6HOM naaHe

Ha u3yuenune npegmera «@usuka» Bbijensercs 70 yacos B rof B 7 Kiacce, 70 yacoB B roj B 8

Knacce, 70 yacoB B roj B 9 Kiacce.

I1nanupyemble pe3yibmambl oceoeHus yue6H020 npedmema
JIMUHOCTHBIE pe3y/IbTaThl

JIuuHOCMHbIe pe3y1bmambl

Ilampuomuueckoe socnumaHue:

—TIposiB/IeHre UHTepeca K NCTOPHUU U COBPEMEHHOMY COCTOSIHHIO POCCUINCKOM (hu3nuecKou HayKu;
—I1|eHHOCTHOe OTHOLLIeHHE K JOCTW)KeHUsIM POCCUNCKUX YUEHBIX (PHU3UKOB.

I'pascoaHckoe u dyxo8HO-HpagCmMeeHHoe 80CNUMAaHue:

—TOTOBHOCTb K AKTMUBHOMY YYaCTHIO B OOCY>KJeHHU OOIIeCTBeHHO 3HAaUMMBIX U 3TUUYECKUX
1po6JieM, CBsI3aHHBIX C TIPaKTUUEeCKHUM MpUMeHeHHeM JTOCTHKeHUU (PU3UKU;

—O0CO3HaHWe Ba)KHOCTU MOPaIbHOATUUECKUX MPUHLIUIIOB B [IeSITe/TbHOCTU YUEHOTO.

Dcmemuueckoe gocnumaHue:

—BOCIIpUSITHE 3CTeTUUECKUX KauecTB (H3MUeCcKOl HayKH: eé TapMOHUUHOI'O TIOCTPOEHUSsI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTU. LIeHHOCTH HayYyHOT 0 MO3HAHUS:

—OCO3HaHHe L|eHHOCTH (pM3UUeCKON HayKH KakK MOIIJHOTO MHCTPyMeHTa I03HaHWsl MHUPA, OCHOBBI
Pa3BUTHS TeXHOJIOTUM, BaXKHeUIIIel COCTaB/IsItOIIel KyIbTYPhblI;

—Ppa3BUTHe HayuHOU /t0003HATETBHOCTH, HHTEPeca K MCC/Ie/[0BaTe/IbCKOU IesiTeTbHOCTH.
dopmupogaHue Kyabmypbl 300p08bsi U IMOYUOHA/AbHO20 61a20N0AYUUsL:

—O0CO3HaHHe IeHHOCTH Oe3omacHoro obpasa >KU3HHM B COBPEMEHHOM TEeXHOJIOTUYECKOM MHpe,
Ba)KHOCTU TIpaBU/I 0e30TacHOro TOBe/leHWsi Ha TPAHCIIOpTe, Ha [0porax, C 37eKTPUYeCKUM |
TeTIOBbIM 000PyJOBaHHEM B JOMAIITHUX YCIOBUSIX;

—C(hOpMHUPOBaHHOCTh HaBbIKa pedIeKCUH, MPU3HAHKWE CBOETo TpaBa Ha OIIMOKY M TaKOro >Ke IpaBa
y APYTOro uejioBeKa.

Tpydogoe gocnumaHue:

—aKTUBHOE yuacThe B pellleHWH TpaKTHUUeCKHUX 3a/au (B paMKax CeMbHM, LIKOJbI, TOPOZa, Kpasi)
TEeXHOJIOTUYECKOW U COLMa/JIbHOW HAarpaB/IeHHOCTH, TPeOYIOIIMX B TOM uuCle U (PU3NUeCKUX
3HAHUI;

—HHTepeC K MPaKTUUeCKOMY W3y4YeHHI0 Tpodeccuii, CBsi3aHHBIX C (PU3UKOM.

DKos02uyecKoe socnumaHue:

—OpHeHTalys Ha NpUMeHeHne (PU3NUYecKUx 3HAHWMW 18 pelleHus 3ajad B 00/1aCTH OKpy»Karoiei
cpe/ibl, TUIAHMPOBaHUSI TOCTYNKOB M OLIEHKM HMX BO3MOXXHBIX MOC/IEeACTBUM [Js1 OKpYy’Karoljen
cpenbl;

—O0CO3HaHHe TI00aTbHOTO XapakTepa 3KOJ0THUecKUX Mpo0sieM U MmyTel UX peleHusl.
Adanmayus obyuarouje2ocst K USMEHSIIoOWUMCSL yCA08USIM COYUAAbHOU U NPUPOOHOL cpeobl:
—T0TPeOHOCTL BO B3aUMOZENCTBUU TIPU BBITIOJIHEHUU WCC/eOBAHUNA U TIPOEKTOB (PU3NUECKOM
HamnpaB/IeHHOCTH, OTKPLITOCTb OMbBITY U 3HAHUSIM IPYTHX;

—TIOBBIIIIEHHE YPOBHS CBOel KOMIIETEHTHOCTH Yepe3 MPAKTUUeCKYH0 JiesiTe/IbHOCTb;



—T1oTpeOHOCT B (DOPMHUPOBAaHWN HOBBIX 3HAHWH, B TOM uuciie (hOPMYy/JIMPOBATh WJIeU, TIOHSTUS,
TUIOTe3bl 0 (U3HNUeCKUX OOBeKTaxX U SIBJIEHUSIX;

—o0cCo03HaHue 1e(UIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTel B 00/1aCTH (DU3UKU;
—TIJITaHUPOBaHHE CBOEr0 Pa3BUTHS B TIPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUH;

—CTpeMJ/IeHHe aHa/IM3UPOBAaTh U BBISB/ISATH B3aUMOCBSI3U TIPUPO/IbI, OOIIeCTBa Y 5KOHOMHKH, B TOM
YHC/ie C UCTIONMb30BaHeM (H3UUeCKUX 3HaHUMH;

—OIleHKa CBOUX JIeHCTBUM C YUETOM BJ/IUSHHUS Ha OKPY’KAIOIIYIO Cpe/ly, BO3MOXKHBIX T'7100a/TbHBIX
T10CJ/1eICTBUMA.

MemanpedmemHble pe3y/ibmambl

7 Knacc

YHueepcaﬂbeIe nosHaseame/ibHble 0eticmeusi:

Bazoeble no2uueckue delicmausi:

—BBISIBJIATh M XapaKTePU30BaTh CYII[eCTBEHHbIE MPU3HAKU 00BEKTOB (SIBJIEHUM);

—YyCTaHaB/IWBaTh CYIeCTBeHHbI TMpPU3HAaK KiaccudbUKal[id, OCHOBaHWS [iisi 0000ijeHus U
CpaBHeHUS];

—BbISIBJIATH 3aKOHOMEDHOCTHM W TIPOTMBOpPEUHMsI B pacCMaTpuBaeMbIX (akTax, [JaHHBIX U
HaO0JTIOIEHUSIX, OTHOCSIITUXCS K (PU3HUUECKUM SIBJIEHUSIM;

—BBISIBJIATh TIPUYMHHOC/Ie[ICTBEHHbIE CBSI3U TP M3y4YeHWU (PU3UYEeCKUX SIBJIEHWM U TIPOLIeCCOB,;
JlefiaTh BBIBOZBI C MCIIONb30BaHUEM [eAYKTUBHBIX U WH/IYKTHUBHBIX yMO3aK/IHOUeHUM, BbI/IBUTATh
TUTIOTE3bl O B3aUMOCBSI35IX (PM3UUYEeCKUX BeJIMUWH;

Baszosble uccnedosamesnbckue oeticmausi:

—MCII0/Tb30BaTh BOMIPOCHI KaK UCC/Ie[i0BaTeTbCKUI WHCTPYMEHT TTIO3HAHMUS,;

—TIPOBO/JIUTh TI0 CaMOCTOSITeJTbHO COCTaB/IeHHOMY TIJIaHY OIIbIT, HECJOXKHBIM (U3NUeCKUit
9KCIIepUMEeHT, HeOOoJIbIIoe uccaeoBaHue (PU3NUeCcKoro siBJIeHus;

Paboma c uHgopmayueli:

—TIPUMEHATh Pa3/InUHbIe METO/Ibl, UHCTPDYMEHTBI M 3ampocChl MPU TIOMCKe U 0oTOope MH(OpMaruu
WIN JaHHBIX C YUETOM MpejIo’KeHHOH yueOHOM (u3ndeckoil 3a1auu;

—aHa/JIM3UpOBaTh, CUCTEMATU3WPOBATh W WHTEPIIPeTUPOBaTh UH(MOPMAIMIO PA3/UYHBIX BUJIOB U
(dbopm TipescTaBIeHUS;

YHueepcabHble KOMMYHUKamueHble Oeticimeust

ObweHue:

—B Xxofle 00CyXIeHWs yueOHOro MaTepHasia, pe3y/JbTaTOB JlabOpaTOpPHBIX pabOT W TPOEKTOB
3a/laBaTh BOIIPOCHI TI0 CYIIECTBY 0OCy»K/JaeMol TeMbl W BBICKa3bIBaThb WjeU, HalleJleHHble Ha
peleHye 3a/iauu U Tofiiep>kaHue 6/1aro)kesiaTe/IbHOCTA OOIIeHUsT;

—COTIOCTaB/ISITh CBOM CYXKJEHUSI C CYXKAEeHUsIMA JPYrMX Y4YaCTHHUKOB [uajsiora, oOHapy’KWBaThb
pas/iiure U CXO/ICTBO MO3ULIUMN;

—BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

—TyOMMYHO TIPE/CTaB/SATh pe3y/bTaThl BBIIOJIHEHHOTO (U3WYECKOTO OIbITa (9KCIIepHMEHTa,
HCCJIe[IOBaHusl, IIPOEKTa).

CosmecmHas dessmeabHOCMb (COmpyOHUYEeCmeo):

—TIOHMMAThb U WCI0J/Ib30BaTh MPEUMYIIeCTBa KOMaHAHOW U UHAWUBUAYATbHOM pabOThI TIPU pelleHrur
KOHKPeTHOM (hU3nuecKoii Mpo0/ieMsbl;

—MpPUHHAMAaTh L|eJId COBMECTHOW [1esiTeJIbHOCTH, OPraHU30BbIBaTh [IEMCTBUS MO €€ NOCTHMKEeHUIO:
pacripefie/isiTb poJid, 06Cy>KJaTh TPOLIECChl U pe3y/bTaTbl COBMECTHOM paboThl; 06006111aTh MHEHUSsI
HEeCKOJIbKHUX JIFOIeH;

—BBINOJIHATh CBOIO YaCThb paboThl, OCTHUTas KAUECTBEHHOT'O pe3y/bTaTta Mo CBOEMY HarpaB/eHUI0
1 KOOP/IUHUPYSI CBOU IENCTBUS C IPYTMMU UjieHaMU KOMaH/ibl;

—OIleHMBaTh KaueCcTBO CBOEro BK/I3jJa B OOLIMM TPOAYKT TI0 KPUTEPHsSM, CaMOCTOSITe/IbHO
copMy/IMPOBaHHbIM YUaCTHUKAaMH B3auMO/efCTBYSI.

YHueepca/nbHble pezy/isimueHble delicmeust



CamoopeaHuszayus:

—BBLISIB/IATh NPOOJEMbl B JKM3HEHHBIX W YyueOHbIX CHUTyalusix, TpeOyoIUX [/ pelieHus
(busryecKux 3HaHUK;

—OpHEeHTUPOBATbCSl B Pa3/IMYHBbIX MOAXO0AAaX TPHUHATHS pelleHU (MHAUBUAYa/lbHOE, MPUHSITHE
pellleHus B TPyIIIie, IPUHATHE pellleHUH IPyIon);

—CaMOCTOSITe/IbHO COCTaBJIAThL a/lTOPUTM pellieHus (PU3NYeCKOU 3a/1auM WK IJ1aHa UCC/Ie/JOBaHusI C
YYETOM HMEIOIIUXCS PeCypCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHPOBATh IMpejjiaraeMble
BapUaHThI pelleHUl;

—7enath BLIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PeIlleHHe.

CamokoHmponb (pegnekcus):

—/1aBaTh a/IeKBaTHYIO OLIEHKY CUTyalMU U TpeJiaraTh IJlaH eé 3MeHeHus;

—OOBSICHATh TPUYUHBI JOCTIDKEHUs (HeZOCTIDKEHUs) Pe3y/bTaToOB /IesITe/IbHOCTH, [aBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY;

—OLleHUBaTh COOTBETCTBHE pe3y/bTaTa Lie/id U yCIOBUSIM.

OMOYUOHA/NbHbILU UHMeANeKM:

—CTaBUTh Ce0s1 Ha MeCTO APYroro uejoBeKa B XOZe CIopa WM JUCKYCCHH Ha HAyuHYIO TeMYy,
MOHMMAaTh MOTUBBI, HAMEPEeHUsI U JIOTUKY [IPyTOro.

INpuHsimue cebs u Opyaux:

—Tpy3HaBaTh CBOE TIPABO Ha OLIMOKY TIPH pelleHuH (U3MUYeCcKUX 3a7jad Wi B YTBEPXKAEHUsSIX Ha
HayuHble TEMbI U TaKOe >Ke TIpaBo JPyroro.

8 knacc

YHueepcaﬂbele nosHaeame/bHble 0elicmeus:

Basosble no2uveckue delicmeausi:

—BBISIB/ISITh U XapaKTePHU30BaTh Cyl[eCTBeHHbIe PU3HAKN 00BeKTOB (SIB/IEHUN);

—YyCTaHaB/IMBaTh CYI|eCTBEHHbIM TIpU3HAaK KjaccMUKalMy, OCHOBaHUs /51 000011eHUs WU
CpaBHeHUS;

—BBbISIB/IATh 3aKOHOMEPDHOCTHM W TPOTHMBOpeuYMs] B paccMaTpuBaeMbIX (pakTax, JaHHbIX U
HaO/MIOIeHNSIX, OTHOCSIIUXCS K (PU3UUeCKUM SIBJIEHUSIM;

—BBbISIBJIATh [PUYMHHOC/Ie/CTBeHHble CBSI3U INPU U3y4yeHUU (DU3NYEeCKUX SIBJIGHWW U IIPOLIeCCOB;
JleslaTb BBIBOZIbI C MCIIO/Ib30BaHUEM JeAYKTUBHBIX U WHJYKTHUBHBIX yMO3aK/IFOUEHWUM, BbIIBUTaTh
TUIIOTe3bl O B3aUMOCBS35IX (PU3NYEeCKHUX BeJINUUH;

—CaMOCTOSITe/TbHO BBIOMpaTh Croco0 pemreHus yueOHOUW (¢u3nMueckod 3afaun  (CpaBHeHHE
HECKO/JIbKUX BapUaHTOB pelleHUs,, BbIOOp Haubosiee TOAXOASIIETO C YUYETOM CaMOCTOSITE/TbHO
BbI/[e/IEHHBIX KDUTEPUEB).

Baszosble uccaedosamesnbckue oeticmausi:

—MCII0/Th30BaTh BOMIPOCHI KaK UCC/Ie[J0BaTe/TbCKUI WHCTPYMEHT TTIO3HAHMUS;

—TIPOBO/JIUTh TI0 CAMOCTOSITeJIbHO COCTaB/IeHHOMY TIIJIaHy OIBIT, He CJIOXHBbIA (Qu3ndeckuit
9KCIIepUMEHT, He0OoJIbIIoe uccaeoBaHue (pU3NUecKoro siBJIeHus;

—OlLleHMBaTh Ha TMPUMEHUMOCTb M JOCTOBEpPHOCTh HWH(POPMALMIO, TMOJIyUeHHYI0 B Xoje
HCCJIe/IOBaHUSI WX SKCIIePUMEHTa;

—CaMOoCTOSTeTbHO (OPMYJIMPOBaTh 0000IIeHWsT W BBIBOABI II0 pe3y/bTaTaM ITPOBEAEHHOTO
Ha0JTI0/IeHus], OTTbITa, UCCIeIOBAHUS;

—TIPOrHO3UPOBAaTh BO3MOXKHOE JjajibHelIlIee pa3BuTHe (hHU3UUeCKHX TPOLIeCCOB, a TaK)Ke BbIIBUTATh
TIPe/TI0I0KeHNsT 00 UX Pa3BUTUU B HOBBIX YC/IOBUSIX Y KOHTEKCTaX.

Paboma c uHpopmayueli:

—TIPUMEHATh Pa3/InUHble METO/Ibl, UHCTPYMEHTBI M 3ampocChl MpU TIOMCKe U oTOope MH(pOpMaruu
WIN JaHHBIX C YUETOM Mpe/Io’KeHHOH yueOHOM (hr3ndeckoil 3a1auu;

—aHa/IM3UpOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIIPETUPOBATh MH (OPMAIHI0 pa3/MYHBIX BUJIOB U
(opm ripescTaBIeHUS;

—CaMOCTOSITe/TbHO ~ BbIOMpaTh  ONTHUMAaIbHYIO  (GOpPMYy  Tpe[CTaBieHHss WHpoOpMaIuu U



WTFOCTPHUPOBATh PelllaeMble 3a7lauil He C/IOKHBIMH CXeMaMU, ArarpaMMaMH, MHOU rpadrKoul U Ux
KOMOWHALUSIMH.

YHueepcaﬂbele KOMMYHUKAMuUEHble deticmeus

ObweHue:

—B xofe 00CyXaeHWs yueOHOro MaTepuasia, pe3y/JbTaTOB JlabOpaTOpPHBIX pabOT W TPOEKTOB
33/laBaTh BOIIPOCHI TI0 CYILIECTBY 0OCy»K/JaeMol TeMbl W BBbICKa3bIBaThb WjeU, HalleJleHHble Ha
peleHue 3a/iaud U Tofiep>KaHue 6/1aro>keiaTe/IbHOCTA OOIIeHUSsT;

—COIIOCTaB/ISATh CBOM CYXKAEHHUS] C CY)KIEHUSIMU [PYTrMX YYacCTHUKOB /Juajiora, OOHapy>KUBaTh
pasyinuve U CXO/ICTBO MO3ULIUM;

—BbIpa)KaTh CBOIO TOUKY 3PEeHUs B YCTHBIX U MUCbMEHHBIX TEeKCTaX;

—ny6/IMUHO TIpeJCTaB/IATh Pe3y/bTaThl BbLITIOJTHEHHOTO (DHU3UUYEeCKOro OIbiTa (9KCIepUMeHTa,
WCC/eJOBaHusl, IIPOEKTa).

CoemecmHas desimeabHOCMb (COMPYyOHUYECMBO):

—TIOHMMAThb Y UCI0J/Ib30BaTh MPEeUMYIIeCTBa KOMaHAHOW U UHAWUBUAYATBbHOM pabOThI TIPU pelleHrur
KOHKpPeTHOM (hU3nuecKoil Mpo0/ieMsbl;

—TPUHUMATDL 1[€JTd COBMECTHOM JesATe/IbHOCTH, OpPraHW30BbIBAaTh [JEUCTBHUSI 1O €€ TOCTHKEHUIO:
pacripefie/isiTb PoJid, 0O6CyKJaTh TIPOLIECCHl U pe3y/IbTaThl COBMECTHOM paboThl; 0600111aTh MHEHUSI
HEeCKOJTbKHUX JTI0Jlel;

—BBITIOJTHATE CBOIO YaCTb PabOThI, JOCTUTasi KAUECTBEHHOT'O pe3y/ibTaTa 10 CBOeMY HarlpaB/IeHUIO
Y KOOPAWHUPYsI CBOH JEHCTBUS C IPYTMMH WieHaMH KOMaH/Ibl;

—OIleHWBaTh KaueCTBO CBOETO BK/aZa B OOI[UH MPOAYKT TI0 KPUTEpPUSIM, CaMOCTOSITeJTbHO
c(hopMyTMPOBAHHBIM YUaCTHUKAaMU B3aMMO/IEUCTBUS.

YHueepca/bHble pezy/isimueHble oelicmeust

CamoopzaHuzayusi:

—BBISIB/IATh MPOOJEMBbI B >KHU3HEHHBIX W Yy4eOHBIX CHUTyalusix, TpPeOyIolmux /s pelieHus
(bu3nuecKux 3HaHUM;

—OpPHEHTUPOBATbCS B Pa3/IMUHBLIX TIOAX0/AaX TIPUHATHS pellleHui (UHAUBUAYa/IbHOE, TPUHSITHE
pellieHusi B TPyTIrie, IPUHSTHE pellleHn TPYyTINoi);

CamokoHmponb (pechnekcus):

—/aBaTh a/IeKBaTHYIO OLIEHKY CUTYyalliU U TIpejijiaraTh T/IaH eé W3MeHeHUs;

—O00OBACHATD MPUUMHBI TOCTKEeHUs (HeJOCTV)KEHHsI) Pe3y/IbTaTOB [IesiTeIbHOCTH, JaBaTh OI[€HKY
MpUOOpPeTEHHOMY OTIBITY;

—BHOCUTb KOPPEKTHBBI B [eATe/bHOCTb (B TOM YMC/Ae B XOJ, BBINIOJIHEHUs (U3NUECKOro
WCC/IeIOBaHUST WM TIpOEKTa) Ha OCHOBe HOBBIX OOCTOSITeTbCTB, W3MEHUBIIUXCS CUTyallUi,
YCTaHOBJIEHHBIX OIIUOO0K, BO3HUKIIIUX TPY/IHOCTEM;

—OIL[eHUBaTh COOTBETCTBHE pe3y/bTaTa e/l U yCIOBUSIM.

OMOYUOHA/NBHDIU UHMeANeKM:

—CTaBUTh Ce0s Ha MeCTO APYroro uejoBeKa B XOZie CIOpa WK JUCKYCCHH Ha HAyuHYIO TeMY,
TMOHUMAaTb MOTHBbI, HAMEPEeHHS 1 JIOTUKY JPYyroro.

IMpunsmue ce6s u Opyaux:

—TIpyU3HaBaTh CBOE MpaBO Ha OMIMOKY TIPH pellieHWH (U3UUeCKUX 3a7jau WA B YTBEPXKIEHUSX Ha
HayuHble TeMbI U TaKoe >Ke TIPaBo JPyroro.

9 Knacc

YHueepcaanble nosHaeame,ibHble 0elicmeusi:

Basoeble no2uveckue delicmeausi:

—BBISIB/ISITh U XaPaKTePU30BaTh CyIl[eCTBeHHbIE MPU3HAKN 00BEKTOB (SIBJIEHU);

—YyCTaHaB/IMBaTh CYIIeCTBEHHbIM TMpH3HAK KiaccH(dUKalMK, OCHOBaHUs /i 0000mieHus u
CpaBHEHUS;



—BBbISIB/IATh 3aKOHOMEPHOCTM W TNPOTHMBOpeYMsi B paccMaTpuBaeMbIX (akTax, [JaHHbIX U
Ha0J/TI0/IeHUsIX, OTHOCSIIIUXCS K PU3NUECKUM SIBJIEHUSIM;

—BBbISIB/IATh [PUUYMHHOC/I[CTBEHHbIe CBSI3W TPU U3yuyeHUU (HU3MYEeCKUX SIBJIGHWM U IIPOLIeCCOB;
JleflaTb BBIBOZbI C MCIIONb30BaHUEM JeAYKTUBHBIX U WHJYKTHMBHBIX yMO3aK/IFOUEHWM, BbI/IBUTaTh
TUIIOTe3bl O B3aUMOCBS351X (PU3NUYEeCKHUX BeJIUUMH;

—CaMOCTOSITeJIbHO BBIOMpaTh crocob pemreHust yueOHOM ¢U3HMUeCcKOW 3aZiaud  (CpaBHEHHe
HECKOJIbKUX BapUaHTOB peIlleHUs,, BbIOOp Haubosiee TOAXOASIIETO C YUYETOM CaMOCTOSITE/TEHO
BbI/[e/IEHHBIX KDUTEPUEB).

Baszoeble uccaedosamesnbckue oeticmeusi:

—MHCII0/Th30BaTh BOMPOCHI KaK UCC/Ie/J0BaTe/TbCKUH UHCTPYMEHT TTO3HAHMS;

—TIPOBO/IUTh TI0 CAMOCTOSITE/TbHO COCTaB/JIeHHOMY TIJlaHy OIIBIT, He CJIOKHbIA (U3UUYeCKUid
9KCIEePUMEHT, He0OJIbIIIoe UCCaejloBaHHe (DU3NUECKOTO SIBJIEHUST;

—OIleHWBaTh HAa NPUMEHUMOCTb U [IOCTOBEPHOCTh WH(OpMAalLMIO, TIONyUYeHHYI0 B XOJe
HCCJIe/IOBAaHUSI WU SKCIIEPUMEHTA;

—caMoCTOosiITeTbHO  (hOpMY/TUpOBaTh 0000IIeHUsT W BBIBOABI TI0 pe3yJsibTaTaM IIPOBEAEHHOTO
Ha0JTI0/IeHMs], OTIbITa, UCCIeIOBAHUS;

—TIPOTHO3UPOBATh BO3MO’KHOE JlajibHelIIee pa3BUTHe (PU3NUeCKUX MPOLeCCOB, a TaK)Ke BbIJABUTATh
TIPe/TI0I0KEHNsT 00 UX Pa3BUTUU B HOBBIX YC/TIOBHUSIX Y KOHTEKCTaX.

Paboma c uHgopmayueli:

—TIPUMEHSATh pa3/InyHble MeTO/Ibl, MHCTPYMEHTbI U 3arpochl MpU TOUCKe U oTOope MH(oOpMaIuu
WU ZIAHHBIX C YYETOM MPe/IJIOKEeHHOM yueOHOH (hu3nuecKoi 3aaum;

—aHaMM3UupoBaTh, CUCTEMATHU3UPOBAaTh U WHTEPIIPEeTUPOBaTh MH (OpMal{i0 pa3/MYHbIX BUJIOB U
(dhopw™m npescTaB/ieHUs;

—CaMOCTOSITe/TbHO ~ BbIOMpaTh  ONTHUMaAbHyIO ¢GOpMy  TMpejcTaBieHusi HUHpoOpMalMu U
WITFOCTPHUPOBATh PelllaeMble 3a7lauil He CJIOKHBIMH CXeMaMU, AarpaMMaMH, UHOUW rpadrKou U UxX
KOMOMHALUSIMHU.

YHueepcaﬂbele KOMMYHUKAMuUEHble deticmeus

ObuweHue:

—B Xxofle 00Cy)kIeHWs yueOHOro MaTepuasa, pe3y/JbTaTOB JlaboOpaTOpPHBIX pabOT W TPOEKTOB
3a/laBaTh BOIIPOCHI TIO CYIIECTBY OOCy>K/JaeMol TeMbl W BBbICKa3bIBaThb WjeU, HalleJleHHble Ha
pellleHye 3a/lauu U MojfeprkaHue 0J1arokenaTelbHOCTH OOIeHus;

—COTIOCTaB/ISITh CBOM CYXKJEHUSI C CY>KAEeHUsIMA JPYrMX Y4YaCTHHUKOB [uajsiora, oOHapy’KWBaThb
pasnuure U CXO/CTBO MO3ULMI;

—BbIpakaTh CBOIO TOUKY 3p€HUS B YCTHBIX U MMCbMEHHBIX TEKCTax;

—ny6/IMUHO TIpe/CTaB/IATh Pe3y/bTaThl BbLITIOTHEHHOTO (DHU3UYEeCKOTro OrbiTa (9KCMepUMeHTa,
HCC/eI0BaHusl, IIPOEKTa).

CosmecmHas dessmenbHOCMb (COMpPYyOHUUeCmeo):

—TIOHMMAThb U WCII0J/Ib30BaTh MPEUMYIIeCTBa KOMaHAHOW U UHAWUBUAYATbHOM pabOThI TIPU pelleHrur
KOHKPeTHOM (hU3nuecKoii Mpo0/ieMsbl;

—TpUHAMATh 1IeJId COBMECTHOH [esiTe/lbHOCTHA, OPTraHW30BbIBATH JEUCTBUS T0 €€ JOCTH)KEHHUIO:
pacripefie/sIsiTb PoJid, 006Cy>KJaTh TIPOLIECChl U pe3y/bTaThl COBMECTHOM paboThl; 060011aTh MHEHUS
HEeCKOJIbKHUX JTIoJiel;

—BBITOHATE CBOKO YacCTh PabOTHI, AOCTUTasi KAUeCTBEHHOI'O pe3ysbTaTa M0 CBOeMY HarpaBJ/IeHHIO
Y KOOPJJUHUDYS CBOU JEMCTBUS C APYTUMU YieHaMH KOMaH/Ibl;

—OLIeHMBaTh KayeCTBO CBOEro BK/IaZfa B OOMMII TIPOAYKT TO KPUTEpHsIM, CaMOCTOSITETBbHO
c(hOpMyTMPOBAaHHBIM YUaCTHUKaMU B3aUMO/IECTBHSI.

YHueepca/bHble pezy/isimueHble delicmeust

CamoopzaHuzayusi:
—BBISIB/ISATh TPOOJEMbI B JKU3HEHHBIX U YyUeOHBIX CUTyalUsX, TPeOYyIOIMX [Jis pelleHus
(bu3nueCcKUx 3HaHUM;



—OpHEeHTUPOBaThCSl B Pa3/IMUHBIX TOAXOZAX TPUHATHS pelleHui (MHAWBUAYa/bHOe, MPUHSTHE
pellieHus1 B TPyIIIie, IPUHSTHE pellleHWH IPYyTom);

—CaMOCTOSITe/TbHO COCTaBJISITh aJITOPUTM pellieHHs (Gr3MUecKol 3aauy Ui J1aHa UCC/IeJOBaHUs C
YUYETOM UMEIOLUXCSI PeCYyPCOB M COOCTBEHHBIX BO3MOXXHOCTeH, apryMeHTUPOBAaTh IpejjlaraeMblie
BapHaHTHhI pelleHnl;

—nenath BbIOOP U OpaTh OTBETCTBEHHOCTH 3a pellieHUe.

CamokoHmponb (pecnekcus):

—/laBaTh a/leKBaTHYIO OLIEHKY CUTYal[iH U TipeJijlarath IJlaH eé W3MeHeHUs;

—OOBSICHATH MMPUYUHBI JOCTIDKEHUs (HeZOCTIDKEHHs]) Pe3y/bTaToB /IesiTe/IbHOCTH, [aBaTh OLEHKY
MpHUOOPEeTEHHOMY OIIBITY;

—BHOCHUTb KOPPEKTUBBI B [eATeJbHOCTb (B TOM 4YMC/Je B XOJ, BBIOJHEHUs (PU3NUECKOro
WCC/ie[JOBaHUs WM TIPOEKTa) Ha OCHOBe HOBBIX OOCTOSTE/NbCTB, U3MEHUBIIMXCS CHUTYalui,
YCTaHOBJIEHHBIX OMUOO0K, BO3HUKIINX TPYZAHOCTEH;

—OlLleHMBaTh COOTBETCTBHE Pe3y/bTaTa Lie/d U yYCIOBUSIM.

OMOYUOHA/NbHbIU UHMeANeKM:

—CTaBUTh Ce0s Ha MeCTO JIPYroro uejoBeKa B XOJle CIOpa WIA JUCKYCCUM Ha HAY4YHYIO TeMYy,
[IOHMMAaTh MOTUBBI, HAMEPEeHUS U JIOTUKY JIPyroro.

IMpunsmue ceb6s u Opyaux:

—TIpU3HaBaTh CBOE MPABO Ha OIIMOKY IpHU pellleHnU (U3NUYecKUX 3alad WM B YTBEP)KJEHUSX Ha
HayyHble TeMbl U TaKOe >Ke MPaBo JIpyroro.

ITpeomemHbie pe3yabmambl

7 KJjacc

IIpenmeTHble pe3ysibTaThl Ha 0a30BOM YpOBHe [JOJDKHBI OTpakaTb C(POPMHUPOBAHHOCTH Y
0byuaroluxcst yMeHU:
—MUCIIO/b30BaTh TOHATUS: (U3MUecKUe W XUMHUYecKUe siBjieHUs; HabstofieHue, SKCIIepUMEHT,
MO/le/ib, TUIOTe3a; eAUHHULbl (PU3UUeCKHUX BeIWYMH; aTOM, MOJeKyJa, arperaTHble COCTOSIHUS
BelllecTBa (TBEpAoe, >KUAKOe, Ta3000pa3HOe); MexaHUUYeCKoe [BWKeHHWe (paBHOMepHOe,
HepaBHOMEPHOe, TPsSMOJIMHeNHOe), TPaeKTOpHs, paBHO/eNCTBYoIasi cul, Jedgopmauus (yrpyras,
TrJlacTAYecKasi), HeBeCOMOCTb, COODILIatoIIecs: COCybl;
—pa3nuyaTh saBnaeHus (Auddysusi; TeruioBoe [BM)KEHHWE YaCTHL[ BelecTBa; paBHOMepHOe
[IBIDKeHUe; HepaBHOMEDHOe /1B KeHUe; MHepLIUsl; B3aMO/IeMCTBUe TeJl; paBHOBeCHe TBEPJBIX TeJsl C
3aKperyIEHHOM OChbIO BpallleHUsi; Tepejjaya JiaBjaeHHs TBEPABIMU TelaMM, >KUAKOCTSIMU U ra3aMu;
atrmocdepHoe [aB/ieHUe; TUIaBaHWe TeJl; TIpeBpallleHWs] MeXaHW4YeCKOW SHepruu) TI0 OINMCAHHUI0
MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OMbBITOB, /IeMOHCTPHUPYIOLUX AaHHOe (r3uUecKoe sIB/IeHUE;
—pacrio3HaBaTb MpOsIB/ieHWe W3yUYeHHbIX (PU3NUYecKuX sIBJE€HUNW B OKPY’KarollleM MHupe, B TOM
yncne Gusnueckue siBJIeHUsI B MIPU po/jie: TIPUMephI ABWKeHUS C Pa3/IMYHbIMU CKOPOCTSIMU B >KUBOM
Y HEeXXWBOW TIpHUpOJie; [eMCTBUe CU/Ibl TPeHUsI B TIPUPOJe U TexXHHUKe; BJUsHHEe aTMOC(epHOro
JlaBJieHUsT Ha >KUBOW OpraHu3M; I/laBaHWe pbi0; pbluaru B Tejie uesioBeKa; MPU 3TOM MepeBOJUTh
MPaKTHUYECKYI0 3a/lauy B yueOHYI0, BBIZE/ISITh CYI[eCTBeHHble CBOMCTBA/MIPU3HAKH (PU3NUECKUX
SIBJICHUM;
—ONMChIBaTh U3yUeHHbIe CBOMCTBA Tesl U (pU3MUeCcKUe sIBJIeHUS], UCTI0b3ysl (U3nUyecKre BeJTMUMHbI
(macca, 06BEM, TIJIOTHOCTH BeIllecTBa, BPeMsi, IMyTb, CKOPOCTh, CPeZHSIsI CKOPOCTh, CHJIa YTIPy T'OCTH,
cujlia TSDKeCTW, BeC Teja, CWjla TpeHMs, [JaBieHWe (TBEpAO TO Tesa, >XUAKOCTH, rasa),
BBITA/IKMBAIOIIIasi CWIa, MexaHW4yeckKasi paboTra, MOIIHOCTb, TIJIEYO CHJIbI, MOMEHT CHWJIBI,
KO3(pdULIMEeHT T0/Ie3HOr0 IeMCTBUS MeXaHU3MOB, KMHeTUUecKasi Y MOoTeHLMa/lbHasi SHeprus); Mpu
OTIMCaHWU TIPABUJIbHO TPAKTOBaTh (DM3WUYECKUM CMBIC/ UCTIOJIb3yeMbIX BeJTMUMH, UX 0003HauUeHUs U
eJMHULIbI (U3MUYECKUX Be/JIMUMH, HaxXxOJUTb (HOPMYJibl, CBsI3bIBAIOLIMe JlaHHYIO (HU3UYECKYIO
BEeJIMUMHY C IPyTUMH BeJIMUMHAMU, CTPOUThH IPadUKH M3yUeHHBIX 3aBUCMMOCTeN (pHU3UUeCcKrX Besu



YUH;
—XapakKTepu30BaTh CBOMCTBA Tes, (pM3MUeCKHe sIBJIeHUsI W TPOLIeCChbl, MCIO/b3ysl IpaBUiIa
C/0XKeHus: cun (BAOMb OJHOW TIpsIMOM),3akOoH ['yka, 3akoH Ilackansi, 3akoH Apxumeja, NpaBUJIO
paBHOBecHsi pbluara (6710Ka), «30/I0TOe TPaBWIO» MEXaHWKU, 3aKOH COXpaHeHUs MeXaHHUYeCKOH
SHepruu; MpU 3TOM /JlaBaThb C/IOBECHYIO0 (P)OPMY/IMPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHhyecKoe
BbIpa)keHHe;

—O00OBbACHATh (U3MUeCKUe SIBJIEHUs], TIPOLIeCCbl M CBOWCTBA Tes, B TOM YMC/ie U B KOHTEKCTe
CUTyaliid NPaKTUKOOPHEHTUPOBAHHOI'O XapakKTepa: BbISB/IATh IPUUYMHHOC/IE[CTBEHHbIe CBSI3U,
CTpOUTh 0OBbsiCHeHHWe U3 1—2 JIOTMUeCKHUX IIaroB C OrMopod Ha 1—2 W3yueHHBIX CBOMCTBA
(usnueckux siBieHuH, GpU3NYeCKUX 3aKOHa WM 3aKOHOMEPHOCTH;

—peliaTh pacuéTHble 33auv B 1—2 AeWCTBUS, MCIIOJb3ysl 3aKOHbI U (DOPMYJIbI, CBS3bIBAIOLLIME
(u3rueckre Be/MUMHBI: Ha OCHOBe aHajaM3a YC/JIOBUS 3aJlaud 3alMCchiBaTh KpaTKoe YCJIOBHE,
TMO/ICTaB/IATh (PU3NUeCKre BeTMYUHBbI B ()OPMYJ/bl M MPOBO/JUTH pac YEThbI, HAXOAUTh CIPAaBOUHbIE
JlaHHbIe, HeOOXOJUMBIe [ pellleHus 3a7jay, OLeHUBATh PeaJIMCTUYHOCTD TOTyUeHHON (pU3ndyecKou
BeJINUMHBI;

—pacrio3HaBatb MpoOeMbl, KOTOPble MOKHO PpeIINTh TNPU TOMOILIH (U3HUUYEeCKUX MeTOZOB; B
OMYCAHWUW MCC/e[JOBaHUSl BbIJle/IATh TPOBEPsieMOe IIpeAroJioKeHue (TUIoTe3y), pas3nuyaTbh U
MHTEePIPeTHPOBATh TOIyUeHHBIN pe3y/bTaT, HAXOAUTb OIIMOKHM B XO/ie OIbITa, /ie/laTh BBIBOJBI 110
ero pesysbTaram;

—TIPOBO/IUTH OIBITHI TI0 HAOMIO[eHNI0 (PU3NUYECKUX SIBJIEHUH WM (PU3NYECKUX CBOMCTB TeI:
(¢bopMynupoBaTh TIpOBepsieMble TIpeJ, TI0JI0’KeHUsi, COOMpaTh YCTAHOBKY U3 TIPe/JIOKeHHOTO
obopyoBaHMs, 3aTTMCHIBAaTh XOZ, OTBITA U (HOPMYJTMPOBATh BBIBOJBI;

—BBITIOJIHSATE TIPSIMble  U3MepeHUs] pacCTOsiHUsI, BpPeMeHW, MacChl Tena, O0BbEMa, CUIbl U
TeMITepaTypbl C HCII0/Ib30BaHMEM aHA/JIOTOBBIX U LM(POBBIX MPUOOPOB; 3anvChIBaTh TOKAa3aHUS
pubOpPOB C yUETOM 3aJJaHHOM abCOMFOTHOM TIOTPEITHOCTH U3MepeHHi;

—TIPOBO/JIUTh HCCJ/IelOBaHWe 3aBUCUMOCTA OJHOM (U3NUecKOW Be/JWUMHBI OT JPYrol c
HCM0J/Ib30BaHMEM TMPSAMBIX HW3MepeHMl (3aBUCHMOCTHM MYTH PaBHOMEDHO [BWJKYLLErocs Tejia OT
BpeMeHH [IBIDKeHUsI Teja; CWIbl TPeHUs CKOJBKEeHWs OT Beca Tesa, KauecTtBa 00OpabOTKH
TOBEPXHOCTEN TeJl M He3aBUCHMOCTH CW/bl TPEHHWs OT IUIOIIa[M COMPUKOCHOBEHUS TeJl; CHUJIbI
YIPYTOCTH OT YAJIMHEHUs TPY>KUHBI; BHITAIKHUBAIOLLEeH CH/TBI OT 00BEMa MOTPY)KEHHOM YacTH Tesa U
OT TUIOTHOCTH >KUJKOCTH, €€ He3aBUCMMOCTH OT TIUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYHO
TIOTPY>KEeHO TeJIO; YCJIOBHI TJIaBaHUS TeJl, YCJIOBUM paBHOBECHsI pbluara v OJI0KOB); y4acTBOBATh B
TJIaHMPOBAaHUU yueOHOTO UCC/ie/loBaHUsl, COOMpPATh YCTAHOBKY U BBITIOJIHATL WU3MePeHUsl, Clefysi
rpeJ/io’)keH HOMY IlIaHy, (UKCHpOBAaThb pe3y/bTaTbl IIOJyUYE€HHOM 3aBUCMMOCTU (DU3NUYECKUX
BeJIMUMH B BHJe TIpeJJIOKeHHbIX Tabmuly ¥ rpadukoB, [iefiaTh BBIBOAbI [0 pe3yJ/bTaTam
HCCJIe[J0BaHus;

—TIPOBO/IUTh KOCBeHHble U3MepeHHUs] (HU3UUYEeCKUX Be/JMUMH (TJIOTHOCTH BelljecTBa >KUAKOCTH U
TBEPJIOTO Teja; CuUla TPEeHUsI CKOJbXEeHWs; JaBjleHrWe BO3/yXa; BbITaJKUBAmOLllasi CUJIA,
JleCTBYIOL|asi Ha TMOrPY>KEHHOEe B >XUJKOCTb Tes0; KO3((PHULIMEHT TOJe3HO IO JeWCTBUS MPOCTHIX
MeXaHU3MOB), C/eAysl TpeAIOKeHHOW HWHCTPYKUMW: TIPU BBITIOJTHEHHUM HW3MepeHui coOuparth
9KCIepUMeHTaIbHYH0 YCTaHOBKY U BBIUMC/IATH 3HaUeHWe UCKOMOM BeJTi UHHbI;

—co0bJ/ro1aTh MpaBU/Ia TEXHUKU 0e30MacHOCTH Npy paboTe ¢ 1abopaTopHbIM 000pyZOBaHUEM;
—YyKa3bIBaThb TPUHLUIIBI JIeMCTBUS TIPUOOPOB M TeXHWUYECKUX YCTPOWMCTB: BeChbl, TE€PMOMETD,
JIMHaMOMeTp, cooOIjarolyecss cocy/ibl, 6apomeTp, pbluar, TOJBWKHBINM W HEINOABI)XHBIA OJIOK,
HAaKJ/IOHHAas TJIOCKOCTb;

—XapaKTepu30BaThb TPUHLIIILI JeCTBUS HM3yYeHHbIX TIPUOOPOB M TEXHUYECKHUX YCTPOWCTB C
OTOPOM Ha MX OMUCaHUS (B TOM UuC/e: MOJILIWITHUKH, YCTPOMCTBO BOJOIPOBO/A, FHU/IpaBIuYeCcKUit
rpecc, MaHOMeTp, BbICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), MCIIOJb3ys 3HaHUSI O CBOMCTBAax
¢dbusrueckux siBeHu 1 HeobxoauMble pU3ryecKre 3aKOHbI U 3aKOHOMEpPHOCTH;

—TMpPUBOJUTL TIpUMephl / HaxOJUTh MH(OpPMAaLMI0 O TpUMepax MPaKTUUYeCKOro HCI0/b30BaHUs
(busruecknx 3HaHWI B MOBCEAHEBHOM >XM3HU [ijisi obecrieueHusi 6e30MacHOCTH MpU 0OpallleHuH C
rnpubopaMu ¥ TEXHUUECKUMH YCTPOMCTBaMH, COXpPaHEHHsl 3/I0pPOBbs U COOJIIO[eHUsI HOPM



5KOJIOTHUeCKOro MOBe/IeHNsI B OKPY Karollieil cpejie;

—OCYILeCTB/IATh OTOOP MCTOYHMKOB MH(OpMaLu B ceTu VIHTepHeT B COOTBETCTBUM C 3alaHHBIM
TOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEOLMXCSl 3HAHUM U TTyTEM CpaBHEHHs Pas3/MYHbIX HCTOYHM-
KOB BbIJeNATb HH(pOpMAaLMIO, KOTopas SB/sSeTCs MPOTUBOPEUUBON WM MOXKeT ObITh
HeZJ0CTOBEPHOW;

—MUCIO/b30BaThb TMPU  BBITIOJIHEHUU  YueOHBIX 3aZlaHUM  HAy4YHOTIOMYJIAPHYIO  JIUTepaTypy
(u3rueckoro cozep>kaHusi, CripaBoyHble MaTepHasbl, peCcypchl ceTu VIHTepHeT; BjajeTh NpuéMaMu
KOHCIIeKTUPOBaHUS TeKCTa, NMpeobpa3oBaHusi MH(GOPMAaLIMU U3 OJJHOM 3HAKOBOUW CUCTEMBI B JIPYTYIO;

—Co3/1aBaTh COOCTBEHHbIe KpaTKWe IIMCbMEHHble U YCTHble COOOIIeHWss Ha OCHOBe 2—3
HWCTOYHMKOB MHGOpPMaLi (PU3NUeCKOTO COZiep)KaHusi, B TOM 4uc/ae MyO/JMYHO [AenaTh KpaTKue
coo0OIIeHnsi O pe3yjbTaTaX TPOEKTOB WM ydeOHBbIX WCC/Ie[OBaHUM; TIPU 3TOM TI'PaMOTHO
HCM0J/1b30BaTh W3yYEHHbIM MOHSATUUHBIM anmnapaT Kypca (U3HWKH, COINPOBOXKAATh BBICTYIJIEHHE
rpe3eHTaLuen;

—TIpY BBIITOJTHEHUM yueOHBIX MPOEKTOB M UCC/IeZIOBaHUM pacrpeensTh 00s3aHHOCTU B TpyIIie B
COOTBETCTBUHU C TOCTaBJEHHBIMU 3a/jlauyaMH, C/IeJUTh 3a BBINIOJIHEHHEM I/IaHa JelCTBUM, afleKBaTHO
OLIeHMBAaTh COOCTBEHHBINM BK/AJ, B JesSTeJbHOCTb TPYIIIbI; BBl CTPavBaTh KOMMYHHUKaTHBHOE
B3aUMO/IeNICTBHE, YUMTHIBAsI MHEHHE OKDPY KarOLLIUX.

8 xi1acc

ITpemeTHble pe3yabTaThl Ha 0a30BOM YpPOBHe [IO/DKHBI OTPa)kaThb C(OPMHUPOBAHHOCTH Y
00yYaroIUXCs YMEHUM:
—WCMO/b30BaTh TOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TeTJIOBOe ABM)KEHHEe aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUSI BEI[eCTBA, KPUCTA//IMUeCKWe U aMOp(HbIe Teja, HACBIIEHHbIM U
HEHACBIII[eHHbIN T1ap, BJIAKHOCTb BO3/lyXa; TeMmIlepaTypa, BHYTDEHHSII SHEprus, TeIIOBOU
[IBUraTe/lb; 3JIEMEHTAPHBIM 3JIEKTPUUYECKUW 3apsii, 3JIEKTPUUYECKOe TioJjie, TIPOBOJHUKH U
U3/IEKTPUKH, TIOCTOSIHHBIN 3/IEKTPUUECKUN TOK, MarHUTHOE TI0JIE;
—pa3MuaTh siBJeHus (TeIVIOBOoe pacIIMpeHue/CKaThe, Terviorepejaya, TeIiOBOe paBHOBECHE,
CMauMBaHWe, Kalu/UIpHbIe SIBJIEHWs, WCMapeHue, KOHAEHCALMs, TIIaB/eHrue, KPUCTa/TU3aliys
(oTBepaeBaHHe), KWIeHHe, Terviornepeaaua (TelJIONMPOBOAHOCTb, KOHBEKI[USI, W3/yUeHHUe);
3/IeKTpU3alisi Tej, B3aUMOJIEHCTBHE 3apsi/ioB, [JeHCTBUSI 3/I€KTPUUECKOTO TOKa, KOPOTKOe
3aMbIKaHHe, B3aUMOJIeHiCTBUE MarHUTOB, [JEMCTBHE MAarHUTHOTO TIO/ISI Ha MPOBOJHUK C TOKOM,
3/IEKTPOMAarHUTHasl WHAYKLMS) M0 OIMHMCAHWI0 WX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIILITOB,
JIEMOHCTPHUPYIOIIUX JaHHOe (H3UUYEeCKOoe SIBJIEHUE;
—pacro3HaBaTh TIPOSIBJIEHWE W3YyUYEHHBbIX (PU3NUECKUX SIBJIEHMH B OKPY)KalollleM MHpe, B TOM
yncie (U3NUeCKHUe sIBJIEHUs B TIPU pOjie: TIOBEPXHOCTHOE HATSDKEHWEe U KalWIISIPHbIE SIBJIEHUS B
TpUpoZie, KpPUCTa/UTbl B TIpUpofe, u3nydeHue CoJsiHIjA, 3aMep3aHre BOJOEMOB, MOpPCKHe Opu3bl,
obpa3oBaHue POChI, TyMaHa, WHesl, CHera, 3JIeKTPUUYeCKHe sIBJIeHUsI B aTMOChepe, 371eKTPUUeCTBO
>KUBBIX OPraHU3MOB; MarHUTHOE ToJie 3eMJIH, Jipelid To/F0 COB, POJIb MAarHUTHOTO MOJIS /11 XKU3HU
Ha 3emJie, TIOJIIPHOE CHsIHHME; TIPU 3TOM MepPeBOUTh MPAKTHUUECKYIO 3aJauy B yueOHYIO, BbIIE/SATh
CyIIleCTBEHHbIe CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBJIEHUM;

—OIMNHWChIBaTh U3yUYeHHbIe CBOMCTBA Te/l U (pU3NUeCKHe SIBIeHUS], UC T0/1b3Ysl (PrU3nYecKre BeJTMUMHBI
(TemmnepaTypa, BHYTPEHHSIS1 3Heprusi, KOJWYeCTBO TeIUIOThl, yZelbHasi TelJIOEMKOCTh BelleCTBa,
yZe/bHasl TeIyioTa IUlaB/ieHus], y/e/lbHasi TeruioTa rnapooOpa3oBaHus, y/elbHasi TeryjioTa CroOpaHus
TOI/IMBA, KO3((ULIMEHT I10/Ie3HOr0 [EeMCTBUs TeIJIOBOM MalllMHbl, OTHOCUTE/bHasi BIaXKHOCThb
BO3/lyXa, OJJeKTPUUEeCKUM 3apsi[, CWla TOKa, »>JIEKTpUUeCKOoe HarpsbkeHue, COIpPOTHBEHNE
TPOBO/JHUKA, YZe/IbHOe COTIPOTHBIIEHHE BelljeCTBa, paboTa ¥ MOIHOCTh 3/IEKTPUUYECKOTO TOKA); TIPH
OTMCaHWUW TIPABU/IBHO TPAKTOBaTh (PM3MUECKHUN CMBICT HCIIOIb3yeMbIX BeJIMUMH, 0003HaueHUs1 U
eJMHULbl (PU3MUYEeCKUX Be/JWUMH, HaxoAUTb (OPMYJibl, CBSI3bIBAIOLMe [aHHYIO (HHU3UYECKYIo
BEJIMUMHY C [APYIrMMM BeJIMUMHAMH, CTPOWUTb Tpa(MKu H3YUeHHBIX 3aBUCMMOCTEN (U3NUeCKUX
BeJINUKH;

—XapaKTepu30BaTb CBOMCTBa Tesl, (U3NUeCKHe SIBJIeHUSI W TIPOLIeCChbl, UCIO/b3ysI OCHOBHbIE
TI0/I0’KeHUs] MOJIEKY/IIPHOKUHETUYEeCKOM TeOprH CTPOEeHHsI Bell|eCTBa, MPUHLUIT CYIepIIO3ULIMU 10



Jlek (Ha KaueCTBEHHOM YPOBHe), 3aKOH COXpaHeHMs 3apsza, 3a KoH Oma /11 ydacTKa LieTd, 3aKOH
Ixoyns—IJleHlja, 3aKOH COXpaHeHHUsI SHepryy; Ipy 3TOM JjaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHa
Y 3alMChIBaTh €ro MaTeMaTUueCckKoe BbIpayKeHHe;

—O00OBsACHATh (pU3NUecKre TMpOoLecChl U CBOMCTBA Tel, B TOM UHC/Ie U B KOHTEKCTe CHUTyal[ui
MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BbIAB/ATbE IPUYMHHOC/IE[CTBEHHble CBSI3M, CTPOMWTH
obbsicHeHHe u3 1—2 JorvuecKux IIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOMCTBA (DU3NUECKUX
sIBJIeHUY, (PU3MUeCKHX 3aKOHOB UJTM 3aKOHOMEPHOCTel;

—pelIiaTh pacuéTHble 33/auM B 2—3 [eWCTBUS, WCIIO0JIb3ysl 3aKOHbI U (DOPMYJIbI, CBS3bIBAIOLLIHE
(u3ruyeckre Be/MUMHBI: Ha OCHOBe aHajaM3a YCJIOBUS 3a/laud 3alMchiBaTh KpaTKoe YCJIOBHE,
BBISIB/ISITH HEJIOCTAaTOK JaHHBIX [IJIsl pellleHus 3a/lauk, BbIOMpaTh 3aKOHbI U (POPMYJibl, He06XOAUMBIe
[I7Is1 eé pelleHus], MIPOBOJUTh pac YéTbl U CPaBHUBATh M0JlyYeHHOe 3HaueHUe (r3n4ecKoli BeJIMUHHbI
C U3BECTHBIMH JJaHHBIMU;

—pacrio3HaBatb TIPOO/IeMbl, KOTOpble MOXXHO PpeILINTh TpU TOMOIIM (U3NUECKUX MeTOZOB;
WCMOJ/Ib3ysl OIMCaHWe MCC/IelOBaHus, BbIJENSTh IpOBepsieMoe TpeAroo)KeHre, OLeHWBaTh
MPaBUWILHOCTb MOPsi/IKa NPOBe/leHUs1 MCC/1e[J0BaHus, /le/laTh BbIBO/IbI;

—TIPOBO/IUThb OMBITEI TI0O HaOMOJeHUI0 (U3UUeCKUX SIBAeHWNW Wik (U3NUYeCKUX CBOWCTB Tes
(KammuISIpHBIE SIBJIEHUS, 3aBUCUMOCTD [1aB/IeHUsI BO3/lyXa OT ero o0béMa, TeMrepaTypbl; CKOPOCTH
rpoLjecca OCTbIBAaHMSI/HAarpeBaHWs IIPU U3/IyYeHWM OT LjBeTa W3J/yyvarollieli/nor/oaroniei
TOBEPXHOCTH; CKOPOCTb MCIIapeHusi BOJbl OT TeMIlepaTypbl >KUJAKOCTH U TUIOLa1 eé TTIOBePXHOCTY;
37eKTpUusalusl TeJ W B3aWMOJENCTBHE >JIEKTPUUYeCKHX 3apsi/loB; B3aWMOJENCTBHE TOCTOSTHHBIX
MarHyWTOB, BU3ya/lu3alids MarHATHBIX I10Jieli MOCTOSSHHbIX MarHUTOB; JE€MCTBHUS MarHUTHOIO OIS
Ha TIPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIeKTPOJBHraTessi MOCTOSHHOTO
TOKa): (hOpPMy/IMPOBaTh TPOBepPsieMble TPEeATIOI0KeH!sI, COOMpaTh YCTAaHOBKY M3 IPeAJIOKEHHOTO
060py/i0BaHUsI; OMMCHIBATh X0/, OTbITa U (POPMYTMPOBAaThL BLIBOJI;

—BBITIO/IHATh MPSIMble U3MepeHUs TeMIlepaTypbl, OTHOCUTE/IbHOW BJ/I&)KHOCTH BO3/yXa, CHJ/bl TOKA,
HarpspKeHUs C HCIO0JIb30BaHMeM aHaJIoroBbIX NPUOOPOB U [JJaTUYMKOB (U3MUECKUX BeUUUH;
CpaBHUBATh Pe3y/bTaThl ©3MEePEeHUH C YUETOM 3a/1aHHOM abCOTFOTHOM TTOTPEITHOCTH;

—TIIpOBOJUTh HCCJ/IelOBaHWe 3aBUCUMOCTA OJHOW (U3NUEeCKOW BeJWUWHBI OT JpYrou c
HCII0/Ib30BaHMEM TPSIMbIX M3MepeHUM (3aBUCUMOCThb COMPOTHMBJIEHUS] MPOBOJHMKA OT €ro JJIMHBI,
IJIOL[a/id TIOMEePeYHOro CeYyeHusl U yebHOI0 COMPOTUB/IEHUS BelleCTBa MPOBO/JIHUKA; CHJIbI TOKA,
WJyIlero yepes MpOBOJHUK, OT HalpsDKeHUs1 Ha TIPOBOJHUKeE; UCC/Ie[joBaHUe T10C/Ie/j0BaTe/IbHOTO U
rapasijie/lbHOro CoeiIMHeHW NMPOBOJHUKOB): IJIaHUPOBaTh MCC/e/loBaHMe, coOMpaTh YCTaHOBKY U
BBITIO/IHAT M3MepeHUs], C/ieflysl Mpe//oKeHHOMY I/laHy, (PMKCUPOBaTh pe3y/bTaTbl MOJyYeHHOU
3aBHMCHMMOCTH B BH/ie TabyUL] U rpaUKOB, ZieslaTh BIBO/BI 110 pe3y/bTaTaM UCC/iel0BaHMUS;
—TIPOBO/IUTh KOCBEHHbIE H3MepeHHs1 (U3MUYecKUX BeauuuH (yZesbHasi TerIOéMKOCTh BelecTBa,
COTIDOTHB/IEHWE TIPDOBOJIHMKA, paboTa U MOIIHOCTb 3/IeKTPUUECKOTO TOKa): TIJIAHUPOBAaTh
M3MepeHusi, COOMpaTh SKCIepUMEHTaTbHYI0 YCTaHOBKY, C/iefysl TIPeJJI0’KeHHOW WHCTPYKLWH, |
BBIUMC/ISITh 3HaUE€HUe BeJINUKHBbI;

—co0bJ/ro1aTh MpaBU/Ia TEXHUKU 0e30MacHOCTH Npy paboTe ¢ 1abopaTopHbIM 000pyZOBaHUEM;
—XapaKTepu30BaTh MPUHLIUIILI eMCTBUSI M3y4YeHHBbIX TPUOOPOB M TeXHUUECKHUX YCTPOWCTB C
OTIOpPOM Ha WX OMMCAHUS (B TOM UHC/Ie: CUCTeMa OTOIIEHUSI JOMOB, TUTPOMeTp, TapoBasi TypbuHa,
amriepMeTp, BOJbTMETP, CUYETUUK 3€KTPUUYECKOW SHepruu, 37eKTPOOCBeTHUTebHbIe TIPUOOpHI,
HarpeBaTe/ibHbIE 37IeKTPONPHOOPHI (TIPUMepHI), 3/IeKTPUUYeCKre TPeOXPaHUTeIN; 7eKTPOMarHuT,
371eKTPO/IBUTraTe/Ib MOCTOSIHHOTO TOKa), WCMO0Jb3ys 3HaHWS O CBOMCTBAax (PM3MYECKUX SIBI€HUU U
HeobxoMMBbIe (r3nUecKre 3aKOHOMEPHOCTH;

—pacrio3HaBaTh TIPOCThble TeXHWUeCKHe YCTPOMCTBA U U3MepHuTesibHble MPUOOpHI MO CXeMaM U
CXeMaTUYHBbIM PUCYHKaM (PKMJKOCTHBIM TepMOMeTp, TEPMOC, TICUXPOMETpP, TUTPOMETp, [BUraTe/lb
BHYTPEHHEr0 CropaHusi, 3J€KTPOCKOIl, PeoCTaT); COCTaB/SITb CXeMbl 3/IEKTPUUYECKUX Lerel C
110C/Ie/JOBaTeTIbHBIM M Tapasiyie/IbHbIM COeJUHEHHEM 3JIEMEeHTOB, pa3/inuasi yC/IOBHbIE 0003HaueHus
371IEMEHTOB 3/IEKTPUYECKUX LieTiel;

—TMpPUBOJUTE TPUMeEpBI/HaX0AUTh WH(OpPMaLMI0 O TIpuMepax MPaKTAYeCKOro WCI0Ib30BaHUs
(busruecknx 3HaHWI B MOBCEAHEBHOM >XU3HU [i/isi obecrieueHusi 6e30MacHOCTH MpU 0OpallleHuH C



rnpubopaMu M TEXHUUECKUMH YCTPOMCTBaMH, COXpaHEHHWsl 3/I0pOBbsi M COOJIIO/IeHNsT HOPM
9K0JIOTHYeCKOro TIOBe/[eHHs B OKpY Kalolljeil cpefie;

—OCYIIeCTB/IATb TOWUCK WHGOpManuu (GHU3UUeCKOro CoJiep>KaHus B ceTH VIHTepHeT, Ha OCHOBe
MMEIOIIUXCS 3HAaHUHM U TyTEM CPaBHEHUS [IOTIOJTHUTEbHBIX MCTOUHUKOB BBIZIE/SATH UH(OPMALHUIO,
KOTOpasl sSIB/ISIeTCSI IPOTUBOPEUYNBOM WJIM MOXKET OBITh HeJJOCTOBEPHOM;

—MWCM0/b30BaTh TIPU  BBITIOJIHEHUM ~ y4eOHBIX  33/laHuii  HAyUYHOTIOMYJIIPHYIO — JIUTEpaTypy
(r3nUecKoro copepykaHusi, ClipaBOYHbIe MaTepHasbl, peCypchl cetu VIHTepHeT; B/laZieTh MpUEéMaMu
KOHCITEKTUPOBaHUs TEKCTA, TTpeoOpa3oBaHusi MHGOPMALMK U3 OJHOW 3HAaKOBOHW CHUCTEMBI B [IPYTYIO;
—Co03/jaBaTh COOCTBEeHHbIE MMChbMEHHbBIE ¥ KpPAaTKHe YCTHbIe COOOIeHus1, 000011as nHpopMaruio 13
HECKOJIbKUX HWCTOUHUKOB (PU3UUYECKOTO CO/IepXKaHWsi, B TOM uucC/ae TyOJUYHO TIpeACTaB/IsATh
pe3y/ibTaTbl TIPOEKTHOW WM MCC/Ie[OBAaTeNbCKOM  /IeATe/IbHOCTH; TIPU 3TOM TPaMOTHO
WCIIO/Ib30BaTh M3yYeHHbIH TOHATUMHBIN ammapar Kypca (U3WKH, COTMPOBOXKAATh BBICTYTUIEHUE
rpe3eHTaLuen;

—TIpU BBITIOJIHEHWM Y4eOHBIX MPOEKTOB W WCC/e0BaHUN (PU3MUYECKHUX MPOLECCOB PACHpeesisiTh
00s13aHHOCTH B TPYyINIe B COOTBETCTBUHM C TIOCTAB/IEHHBIMH 33/ladaMH, C/IeJUTh 3a BBITIOJIHEHHUEM
TJlaHa IEMCTBUM U KOPPEKTHUPOBATh €ro, a/IeKBaTHO OLI€EHWBAaTh COOCTBEHHbIN BK/Ia/l B 1€ATE/TbHOCTD
TPYIIIBI; BBICTPAWBaTh KOMMYHHKATHUBHOE B3aMMO/IEICTBHe, TIPOSIB/ISISI TOTOBHOCTH pa3peliaTh
KOH(JIUKTHI.

9 K/1acc

IIpenmeTHble pe3ysibTaThl Ha 0a30BOM YpOBHe [JOJ/DKHBI OTpakaTb C(OPMHPOBAHHOCTH Yy
00yyJaroImmxcst yMeHHi:
—MWCIMO0/Ib30BaTh MOHATHS: CUCTeMa OTCUYéTa, MaTepuasbHasi TOUKa, TPAeKTOpHsl, OTHOCUTETbHOCTh
MeXaHUuUeCcKoro JBmwkeHus1, Aedopmalys (yrnpyras, rjiacTuueckas), TpeHue, LIeHTPOCTPeMUTEe/TbHOe
yCKOpeHUe, HeBECOMOCTh U eperpy3KH; LeHTP TsDKeCTH; abCoMOTHO TBEPOe Teso, LIeHTP TSHKeCTH
TBEPZIOTO TeJla, paBHOBeCHe; MeXaHUUeCKre KoyiebaHusl U BOJIHBI, 3BYK, MH(PPAa3BYK U YIbTPA3BYK;
3/IeKTPOMarHUTHblEe BOJIHBI, IIIKaja 9/IeKTPO MarHUTHBIX BOJIH, CBeT, OJ/IM30PyKOCTb U
JlaTbHO30PKOCTh, CTIIEKTPhI UCITyCKaHUS U TIOTJIOIIeHUs; aib(da, 6eTa U raMMau3/iydeHus], U30TOITbI,
si/lepHasi SHepreTyKa;
—pa3nmMuaTe  siBeHWs1 (paBHOMEpDHOe Y HepaBHOMEpPHOe  TIPSIMOJIMHEHHOe  [IBUKeHHe,
paBHOYCKOpeHHOe TIPSIMOJIMHeHoe [BWXeHue, CBOOO/HOe TiaZieHre Tesl, paBHOMepHOe JBIKeHUe
10 OKPY)XHOCTH, B3aWMOZIEMCTBHE TeJjl, peakTHUBHOe [BIDKeHUe, KosiebaTenbHOe [BIDKEHHE
(3aTyxaroiye U BBIHY)KJeHHble KosebaHUs1), pe30HaHC, BOJIHOBOe [BWKeHHe, OTpa’keHHe 3BYKa,
MpPSIMOJIMHEHOe pacIipoCTpaHeHWe, OTpa)keHHWe W TIpeJIoM/IeHHe CBeTa, TI0JIHOe BHYTPEHHee
OTpa’keHWe CBeTa, pa3/iokeHWe Oesloro cBeTa B CIEKTP U CJIO)KE€HHEe CIeKTPaJbHbIX 1IBETOB,
[IMCTIepCHsT  CBeTa, eCTeCTBeHHas paJW0aKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYAaTOro CreKTpa
W3/TyueHHsI) TI0 OTMCAHHUI0 MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OINbITOB, /IeMOHCTPHUPYHOIIUX
JlaHHoe (hu3nueckKoe siBJieHUE;
—pacro3HaBaTh TIpPOsIB/IeHMEe W3yUeHHbIX (U3NUECKUX SIBJ€HHWM B OKpY’KarolieM mupe (B TOM
yncsie (usnMyeckye siBIeHUs B TIPU pOJe: NPWIMBBI U OT/IMBBI, ABIKeHHe TIiaHeT CoyiHeyHOU
CHCTeMbl, pDeaKTHBHOE [BI)KEHHEe J>KMBbIX OpPraHM3MOB, BOCIIDUSITHE 3BYKOB >KUBOTHBIMH,
3eMJIeTpsiCeHHe, CeliCMUUecKue BOJIHBI, IIyHaMH, 3XO, 1{BeTa TeJsl, ONTHYeCcKHe sIB/IeHUs B IIPUPOJE,
Ouonoruyeckoe [JeWCTBHe BUIWMOTO, YJIbTPAa(pHOIETOBOTO ¥ PEHTTeHOBCKOTO U3/TyueHUH;
eCTeCTBEHHBIM pa/iM0aKTHUBHBIA (DOH, KOCMHUUYECKHe JIyYM, PaiMOaKTHBHOEe H3/IyueHre MPUPOJHBIX
MUHEpaJIoB; [leCTBUe PaJIMOAKTHMBHBIX M3/lyuyeHUl Ha OpraHu3M uesioBeKa), NP 3TOM MepeBOJUTh
MpaKTUYeCKyl0 3a7jauy B y4eOHyIO, BBIJ|e/siTh CYIleCTBEHHble CBOMCTBA/TIPU3HAaKU (U3NUYECKUX
SIBJIEHUI;
—OIMChIBaTh U3yUeHHbIe CBOMCTBA Tes U (pU3ndecKue siBIeHUs, UCTIOb3ys PU3nYecKre BeJTMUNHbI
(cpezHsisi U1 MTHOBEHHasi CKOPOCTb TeJla MPY HepaBHOMEPHOM /IBI)KEHUH, YCKOpeHue, TiepeMellieHue,
MyTh, YIJIOBas CKOPOCTh, CUJa TPEHWs], CHIa YIPYroCTH, CHa TsDKeCTH, YCKOpPeHWe CBOOOAHOro
rajieHysi, BeC Tejla, UM TIyJbC Teja, WMITYJbC CWIbl, MeXaHHWYecKasi paboTa M MOII[HOCTb,
MOTeHIMa/bHAsE SHEpPrusi Tesa, TMOAHATOrO HaJ TOBEPXHOCTHIO 3eMJ/IM, TOTeHLaabHasi SHeprus
CKaToM TIPDY)KWHBI, KMHETHWYecKasli Heprus, IMoJjiHas MexXaHudecKasl SHeprus, Mepuoj M YacToTa



Kojie0aHWH, J/IMHA BOJIHBI, T'POMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IIOKa3aTeslb
TpeJIOMJIEHUsT Cpe/ibl); MPU OMWCAHUHW TPaBUIbHO TPAKTOBAaThb (PU3WUECKHUU CMBIC/I HCIOJIb3yeMbIX
Be/M uuH, 0003HaueHusI W eAVHUIBI (PU3NUECKUX BEJWYMH, HAaXOJUTb (POPMYJIbI, CBS3BIBAIOLI[HE
JaHHyI0 (U3MUYeCKyl0 Be/JIWUYMHY C [JpPYTMMH BeJIMUMHAMH, CTPOUTh TIpaUKU H3yUYeHHBIX
3aBUCHMMOCTeN (PU3NUeCKUX BeTMUMH;

—XapaKTepu30BaTh CBOMCTBA TeJl, (hr3rUecKUe sIBJIeHHs U MPOLieCChl, UCII0/b3Yys 3aKOH COXpaHeHUs!
SHepruy, 3aKOH BCEMMPHOI'O TATOTeHMSs], IPUHLUIT CYIIeprO3WLIMK CHJI, TIPUHLIUIT OTHOCHUTE/IbHOCTH
Ilanunest, 3aKkoHbl HbIOTOHA, 3aKOH COXpaHeHWs MUMITyJ/bCa, 3aKOHbl OTPa)KeHWs W IpPeJIOMJIeHUs
CBeTa, 3aKOHbl COXPaHEHWs 3apsiloBOr0 U MAacCOBOI'O UMCeJ MNPU SJEePHBbIX peakLusx; MpU 3TOM
JlaBaThb CJI0BECHYHO (pOPMY/IMPOBKY 3aKOHa M 3allChIBaTh €r0 MaTeMaTHUYeCcKoe BblpakeHHe;
—OO0BSACHATh (DU3MYeCcKHe TpPoLlecChl W CBOWCTBA Tes, B TOM YHC/ie U B KOHTEKCTe CUTYyal[uit
MPaKTUKOOPUEHTHUPOBAHHOIO XapakKTepa: BbIAB/IATbE IPUUMHHOC/IE[CTBEHHble CBSI3M, CTPOMUTH
o0bsicHeHHe W3 2—3 JIOTUYECKWX IIaroB C OMOPOM Ha 2—3 W3y4YeHHBIX CBOWCTBA (PH3MUECKHUX
sIBJIeHUH, (PM3MYeCKHUX 3aKOHOB WU/IM 3aKOHOMEPHOCTel;

—pellaTbh paCuéTHbIe 3a/4auM (ONMparoLIUecs Ha CUCTeMy U3 2— 3 ypaBHEHUH), MCI0JIb3Ys 3aKOHBI
U Qopmynbl, CBsA3bIBalOLMe (U3MUEeCKHWe BeJWUMHBbI: Ha OCHOBE aHalu3a YC/IOBUSL 3ajaud
3aMyCchIBaTh KpaTKOe YyC/IOBHe, BBISIB/ISTH HEZOCTAollyde WM M30bl TOUHBbIE [aHHbIe, BBIOMPATh
3aKOHBI W (OpMyJbl, HeoOXoAuWMble [Jii peIleHUs, T[IPOBOJUTb pPAacUYéTbl M OLIeHMBATh
peaTMCTUYHOCTh M0/IyYeHHOr 0 3HaueHus (pr3MYecKOor BeJIMUMHBI;

—pacrio3HaBaTth TIPOOJIEMBbI, KOTOpble MOXXHO PpeIIUTh TIPU TIOMOIIA (U3NUECKUX MEeTOZOB;
WCIIO/Ib3ysl ONMCaHWe MCC/IeloBaHus, BbIAe/NATh IIpoBepsieMoe MpeJIo/Io’KeHue, OLeHHMBaTh
MpaBU/ILHOCTL TOpPsSiiKa TIPOBeJleHUs] HWCC/Ie[oOBaHUs, JienaTh BbIBOJbI, HWHTepPIIPeTUPOBAaTh
pe3ynbTaThl HabJIIO/JeHNH U OTTbITOB;

—TIPOBOIUTL OTBITHI TI0 HaO/O/eHN0 (U3UUeCKUX SIBJIEHUH WM (U3NYEeCKHUX CBOMCTB Tes
(usyueHue BTOpOro 3akoHa HBIOTOHa, 3aKOHa COXpaHeHMsl SHepruy; 3aBHCHUMOCTb Iepuoja
Koj1e0aHUI MPY>KUHHOTO MasiTHUKa OT MAacChbl Tpy3a M JKECTKOCTH TMPY>KUHBI ¥ HE3aBUCUMOCTD OT
aMIUIUTY /bl MaslbIX KosiebaHui; MpsIMO/IMHEHOe paclpoCcTpaHeHWe CBeTa, pasjiokeHHe 6esioro
CBeTa B CIIEKTP; H3yueHHe CBOMCTB H300pakeHUsI B IIJIOCKOM 3epKajie U CBOMCTB M300pakeHHst
rpefMeTa B cobuparolijeli s1H3e; Hab/to/leHre CIVIOLIHBIX U JIMHeHYaTbIX CIIeKTPOB H3/1y4eHUs):
CaMOCTOSITeJTbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOro Habopa 0OOpyAOBaHWS; OIMUCHIBATH XO[
OMbITa U ero pe3yJbTaThl, (POPMYIMPOBATh BEIBO/bI;

—TIPOBOUTL TIPU HEOOXOAWMOCTH CepHI0 TIPSIMBIX H3MEpPeHUM, Orpefesisis CpejHee 3HaueHHe
n3MepsieMoli BeMUMHbI ((POKyCHOe paccTosiHHMe COoOMparoileil JMH3bI); OOOCHOBBIBATH BBIOOD
criocoba u3MepeHHst/u3MepUTeIbHOr0 npubopa;

—TIPOBOJUTh UCCJ/IelOBAaHUE 3aBUCUMOCTeN (DM3MUeCKHMX BeIMYMH C UCI0JIb30BaHWEM MPSIMBbIX
v3MepeHu (3aBUCUMOCTb TIyTH OT BPEMEHH IPHU PAaBHOYCKODEHHOM [BIKEHWH 0Oe3 HaudaTbHOM
CKOPOCTH; Tepuojia KosiebaHHi MaTeMaTH4YeCcKOro MasiTHMKA OT JJIMHBI HUTH; 3aBUCHMOCTH YIJIa
OTpakeHUsl CBeTa OT yIrJja TaJeHuss W yrja IpejioMJIeHus1 OT yr/ja MajeHus): IJIaHWpOBaThb
HCCeloBaHe, CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (DPMKCHUPOBATh pe3y/bTaThl IOTyUeHHOU
3aBUCUMOCTH (PU3UUYECKHX BeTMUMH B BUJE TaO/vl] U rpadyKOB, [iefaTh BLIBO/BI TI0 pe3y/IbTaTam
HCCJIe[JOBaHus;

—TIPOBO/IUTh KOCBEHHbIe M3MepeHUsl (PU3nuecKux BeMUYMH (CpefHsss CKOPOCTh M YCKOpeHHe Tesa
IpU  pPaBHOYCKODEHHOM [IBIDKEHUH, YCKOpeHHe CBOOOJHOIO TmMafleHus], >XECTKOCTb IIPY’KHHBI,
KO3 (QUIIMEeHT TpeHWsi CKOJIbKeHHWs, MexaHuueckasi paboTa ¥ MOIHOCTh, YaCTOTa U TEPHO[,
KojiebaHW MaTeMaTH4eCKOro W MPY>KUHHOI'0 MasiTHUKOB, OINTHYecKasi Cujia coOHparoleil JTUH3BbI,
pPafi0aKTUBHBIA (DOH): TIJIAHUPOBAaTh H3MepeHHs; COOMpaTh KCIIePUMEHTA/TIbHYI0 YCTaHOBKY W
BBITTO/THATE U3MepeHUs], Caeflys Ipe/yIO’KeHHOM WHCTPYKLMY; BBIYMC/IATH 3HAUeHHe BeJIMYUHbl U
aHa/IM3UPOBAaTh IOIyYeHHble pe3y/IbTaThbl C YUYETOM 3ajaH HOU MOTPelIHOCTH U3MepeHUl;
—co0bJ/roiaTh MpaBU/Ia TEXHUKU 0e301acHOCTH Npy paboTe ¢ 1abopaTopHbIM 000pyZOBaHUEM;
—pa3nuyaTh OCHOBHble TIPU3HAKKM M3YyUYeHHBIX (PU3NUeCKMX MOJe Jiel: MaTepuasbHas TOUKa,
abCoJTIOTHO TBEpJOe Tes0, TOUeYHBIM MCTOUHHK CBeTa, JIyd, TOHKAas JIMH3a, TlaHeTapHas MOZe/lb
aToMa, HyK/IOHHasi MoZie/lb aTOMHOT0 $11pa;



—XapaKTepU30BaTh MPUHILIUILI eMCTBUST HM3yUYeHHBIX TIPUOOPOB M TEXHUUYECKHUX YCTPOHCTB C
OTIOpOI Ha UX OMHMCaHUs (B TOM YMCJIe: CITUAOMETD, AaTUMKH TI0JI0’KeHUs], PACCTOSIHUSL U YCKOPEeHUs,
pakeTa, 3X0JI0T, OUKH, Mepuckor, doToarrapaT, ONTHUYeCKre CBeTOBO/bI, CIIeKTPOCKOI, A03UMETD,
Kamepa BusibcoHa), MCMosb3ysi 3HaHUSI O CBOMCTBaX (PU3NUECKUX SIBJIEHUW U HeoOXoJuMble
(busnueckre 3aKOHOMEPHOCTH;

—MWCM0/Ib30BaTh CXeMbl U CXeMaTUUHble PUCYHKHM U3YUeHHBbIX TeXHUUEeCKUX YyCTPOUCTB,
M3MepUTEe/TbHBIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOLIECCOB TMPH pelleHrH y4yeOHOMpaKTUUeCKUX
3a/1au; ONTHUYECKHe CXeMbI [/l TIOCTPOeHUs W300pa’keHWM B TIJIOCKOM 3epKajie W coOuparoieid
JINH3eE;

—TIpUBOUTh TMPUMEpPBbI/HaXOJUTh HWH(POPMALMI0 O TMpuMepax MNPaKTUYeCKOro WCI0Ib30BaHUs
(u3NUecKnX 3HAHWM B TIOBCEJHEBHOM >KU3HM [is1 oOecrieueHrst Oe30macHOCTUA Tipu obparrieHuH ¢
rnpubopaMu ¥ TEeXHUUEeCKUMU YCTPOWCTBaMH, COXPaHEHUsI 3/0pOBbsi U COOJIIOIeHUsT HOPM
5KOJIOTHUeCKOT0 ToBe/IeHNsI B OKPY Karollleil cpejie;

—OCYLLeCTB/IATb TOUCK UH(GOpMaLMU  (PU3NUECKOTO Ccofep>KaHusi B ceTu VHTepHer,
CaMOCTOSITeJIbHO (hOPMYy/MPYSI TTOMCKOBBIM 3alpoc, HaXOAWThb MYTH OIpeje/ieHusi J0CTOBEPHOCTH
M0TyuYeHHOM MH(OpMaLMM Ha OCHOBE MMEIOIIMXCSI 3HAHUM U 0TIOTHUTeTbHBIX UCTOUHHKOB;
—MWCMO/B30BaTh  TIPU  BBITIOJIHEHWM  y4eOHBIX  3a/laHdi  HAyUYHOTIOMYJIIPHYIO — JIUTepaTypy
(bu3nuecKoro cozeprkaHusi, ClipaBOYHbIe MaTepuasbl, pecypchl ceTu VIHTepHeT; BiajeTb NpuéMamu
KOHCITeKTUPOBaHUS TEKCTa, TTpeoOpa3oBaHusi MHGOPMALMK U3 OJHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;
—Co3/1aBaTh COOCTBEHHbIE THMCBMEHHbIE W YCTHbIe COOOIeHUsT Ha OCHOBe WH(GOpMaIMv U3
HECKO/IbKUX HWCTOYHUKOB (DU3UUECKOTO COZep)KaHWsl, TyO/JIMUHO TIPeJCTaB/IsATh Pe3y/IbTaThbl
TPOEKTHOW WM HUCCJIe/0BaTe/IbCKOM /lesITe/IbHOCTU; MPU 3TOM IPaMOTHO HCII0/Ib30BaTh U3yUeHHbIHN
MOHATUWHBIM anmnapaT u3ydyaeMoro pa3s fefa (U3NMKXM U COMNPOBOXKAATb  BBICTYIUJIEHHE
ripe3eHTaluel C y4éToM oco6eHHOCTel ayZJUTOPUU CBEPCTHUKOB.
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