AHHOTanus K pado4eil nporpamme no npeamery «®@uzuka»
Pabouas mporpamma y4eOHoro mpeamera «@Pu3MKa» Ha YpOBHE OCHOBHOTO OOILIEro

0o0pa3oBaHMsl COCTaBJIEHA B COOTBETCTBHM C TPeOOBaHUSIMHU, yTBEpkKAEHHbIMH DenepalbHbIM
rocy1apcTBEHHBIM 00pa30BaTeNIbHBIM CTaHJAPTOM OCHOBHOTO 00111ero 00pa3oBaHuUsl.

PaGouas mporpamma o ¢usuke A yqanmxes 7-9 kinaccoB, pazpaboTaHa Ha OCHOBAHHH

CICAYIOUX HOPMATUBHO-IIPABOBBIX JOKYMCHTOB U MAaTCPHUAJIOB:

v

v

denepanpHOro 3akoHa "OO6 obpa3oBanuu B Poccuiickoit ®enepanun" ot 29.12.2013 Ne
273-®D3 (11.6 c1.28);

(benepanbHOro rocyJapCTBEHHOTO 00pa30oBaTEeNIbHOTO CTaHAApTa OCHOBHOTO OOIIEro
oOpazoBanusi (mpukaz MuHHUcCTepcTBa mpocBemieHuss Poccuiickoin  Dexpepanuu
(Munnpocsemienus Poccun ot 31.05.2021 Ne 287);

KOHIICTIMU TpenojaBaHus ydyeOHoro mnpenmera «Pusuka» B 00pa30BaTeNbHbBIX
opranmzaiusax P®d, peanusyronmx OCHOBHbIE 0O0IIe00pa3oBaTeiIbHble MPOrPaMMBlI,
yrBepkaAE€HHbIE penieHneM Kosuterun MuHncTepeTBa IPOCBEUICHUS(IIPOTOKON  OT
03.12.2019 1.);

npUMEpHO pabouell mporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanust maiIa 5-9 KimaccoB 00meo0pa3oBaTeabHbIX OpraHu3anui  (omo0peHa
pemenreM  QenepanbHOTO  y4eOHO-METOJMYECKOTO0  OOBEAMHEHUS IO  olueMy
obpazoBanuto mpotokoia 3/21 ot 27.09.2021r.);

nporpaMmsbl «Du3uka» 1 odyyaroumxces 7-9 kiaccos 0011e00pa3zoBaTeNbHbIX HIKOJ
aBTopoB: E. M. I'yrhuk, M.A. IlerpoBa, O.A. UepHukosa.

esn npeamera:

YCBOCHHME YYall[UMMCS CMbICJIa OCHOBHBIX MOHATHH U 3aKOHOB (DM3UKH, B3aMMOCBS3U
MEXy HUMH;

(dbopMHpOBaHKE CHCTEMBbl HAYYHBIX 3HAHHWW O MPHUpOJIE, ee (hyHIaMEHTAIbHBIX 3aKOHAX
JUTSL TOCTPOCHHS MIPECTABICHNS O (PU3MUECKON KapTHHE MUPA;

cucTeMaTu3alus 3HAaHUH O MHOroodpasuu OOBEKTOB U  SBJICHUHA IMPHUPOIBI, O
3aKOHOMEPHOCTSAX MPOLECCOB M O 3aKOHAX (U3MKM JUIsl OCO3HAHMS BO3MOXKHOCTHU
Pa3yMHOI'O UCII0JIb30BaHUA IIOCTI/DKCHI/II\/JI HAayKH B I{&HLHCﬁHIGM Pa3BUTHUHU LHUBUIIN3AlHUU,
¢dbopmupoBaHue YOEXKICHHOCTH B TIO3HABAEMOCTH OKPY’KAIOIIET0 MUpa U IOCTOBEPHOCTH
HAy4YHBIX METOJIOB €r0 U3Y4YCHHUSI,;

opranusanys 3KOJOTMYCCKOro MbIIIJICHUA U HEHHOCTHOI'O OTHOICHUS K ITPUPOJIEC,
pa3BUTHE MO3HABATEIbHBIX UHTEPECOB U TBOPUECKUX CIIOCOOHOCTEN yJallluXcs, a TaKxkKe
UHTEpeca K PACHIMPEHMIO U YriyOleHuio (U3NYecKUX 3HaHWHA U BBIOOpa (M3HMKH Kak
npo(UIBLHOTO MpeIMeTa.

JocTkeHue 1eneit odecreunBaeTcs pelieHueM cJIeyIoImMX 3a1a4:

3HaAKOMCTBO Y4YallUuxCsa € MCTOAOM HAYYHOI'O IIO3HAHUA W MECTOAaMH HMCCJIICAOBAHUSA
00BEKTOB U SIBICHUN TPUPO/IBI;

npUoOpeTeHNe yJyaluMKCs 3HAaHUA O MEXaHUYECKUX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHUSX, (PU3NYECKUX BETMUMHAX, XapaKTEPU3YIOIIMX 3THU SIBICHUS;
(dhopMHUpOBaHHE Yy y4YalIUXCs YMEHHH HaOJI0MaTh MPUPOJHBIC SIBJICHUS W BBITIOJHATH
OIIBITHI, na6opaToprle pa6OTI>I n SKCIICPUMCHTAJIBHBIC HUCCIICAOBaHUA C
UCIIOJIb30BAaHUEM H3MEPHUTEIbHBIX MPUOOPOB, IIMPOKO NMPUMEHSEMBIX B NPaKTHUECKOU
JKU3HU;

OBJIQJICHUE yYallUMHCA TaKMMHU OOLICHAyYHBIMU MOHATUSAMH, KaK MPUPOJHOE SBJICHUE,
OMIIUPUYECKH YCTAHOBJIEHHBIH (akT, mpoOieMa, TUMOTe3a, TEOPETUYECKUH BBIBOJ,
pe3yIbTaT SKCIIEPHUMEHTATLHOW TIPOBEPKH;

MOHMMaHHE yYallUMHCS OTIMYMN HAayYHBIX JAHHBIX OT HENPOBEPEHHOM MH(opManuu,
IIEHHOCTH HAayKW JJIsl YAOBJIETBOPEHHsS OBITOBBIX, MPOM3BOJCTBEHHBIX U KYJIBTYPHBIX
NOoTpeOHOCTEH uenoBeka.



C yuéroM mporpamMmbl BOCIHMTaHHS B paloueil mporpaMMe OTpakaeTcsl pealn3anus

BOCIIMTATEIBLHOTO TOTCHIMAIA ypoKa (HU3MKH, KOTOPBIA  MpEeaIojiaraeT MCIOIb30BaHUE
pa3IMYHBIX BUAOB M (OpPM JAEATETHHOCTH, OPHUCHTHPOBAHHOW HA IEJEBbIC MPUOPUTETHI,
CBSI3aHHBIE C BO3PACTHBIMU OCOOCHHOCTSIMU O0yUaIOITIXCS:

v IMPUBJICYHCHUC BHUMAHHA o6yqa}01unxc>1 K OCHHOCTHOMY AacCIICKTy HM3Y4Ya€MbIX Ha YPOKE

SIBIICHHUI, OpraHW3alMi0 WX pPadOThI C IOJIy4aeMOW Ha YpPOKE CONHUAIBHO 3HAYUMOUN
uHpOpMaINnell — HHUITMUPOBAaHUE €€ 0OCYKICHHUS, BHICKa3bIBaHUS O0YYAIOIIUMHKCS CBOETO
MHEHHS 110 e€ MOBOTy, BBIPA0OTKA CBOETO K HEH OTHOIICHUS;

JICMOHCTPAIIMIO OOYYaroIUMCs TMPHUMEPOB OTBETCTBEHHOT'O, TI'PAXKIAHCKOTO IOBEICHUS,
MPOSIBIICHUST YEIIOBEKONIIOOUS U JOOPOCEPIEYHOCTH, HYepe3 MOJ00p COOTBETCTBYIOIIETO
Marepualia Juis paboThl Ha YpOKe, TPOOJIEMHBIX CUTYaIMi J1JIsi 00CYKICHUS B KJlacce;
NpUMEHEHHEe Ha  YpOKE MHTEPAaKTUBHBIX ¢opM paboTel ¢  0Oy4yaromuMucs:
UHTEIUICKTYaJIbHBIX UTP, CTUMYJIUPYIOIIMX MO3HABATEIbHYIO MOTHBAIMIO OOYYAIONIMXCS;
JIMJIaKTUIECKOTO TeaTpa, Tie OJyYCHHBIC Ha YPOKE 3HAHHS OOBITPHIBAIOTCS B T€ATPAITBHBIX
MOCTAaHOBKAX; JHUCKYCCHH, KOTOPBIC AIOT O0YYarOIIUMCSI BO3MOXKHOCTD MPHOOPECTH OIBIT
BEJICHUSI KOHCTPYKTUBHOTO JHAJiora; IPYMIIOBOM pabOThl WM pabOThl B Mapax, KOTOPHIC
y4aT 00y4Jaronuxcsi KOMaHIHON paboTe U B3aUMOCHCTBUIO C IPYTUMHU O0YYAIOLTIMHUCS;
VHHUIMMPOBAHKUE M TOJICPIKKA MCCIIEIOBATEILCKON JICSTEIBHOCTH 00YYAIONIMXCS B PaMKax
peaiM3aluy UM WHAWBUIYaIbHBIX U TPYIIOBBIX UCCICIOBATEIBCKUX MIPOCKTOB, YTO JACT
00yYaloNIMMCsl  BO3MOXKHOCTh ~ NPUOOPECTH  HABBIK  CaMOCTOSITCIIBHOTO  PEIICHHS
TEOPETHYCCKOM MPOOJIEeMbI, HABBIK T'eHEpPUpOBaHUS U O(OpMIICHHS COOCTBEHHBIX WJICH,
HaBBIK YBAXXUTEIBHOTO OTHOILICHHUS K YY)XKUM HAEIM, OPOPMIICHHBIM B paboTax IpPYrux
UCCIIEIOBATENICH, HABBIK IMyOJIMYHOTO BBICTYIICHUS TIEPE]] ayIMTOPUEH, apryMEHTUPOBAHUH
OTCTaMBAHUS CBOCH TOYKH 3PCHHUSL.

Y4eOHBIM IIaHOM Ha U3ydeHHe (GU3UKH OTBOAUTCS 242 Jaca.
[Tporpamma peanuzyercs:

- mis 7 xitacca B 00beme 70 gacoB B rof, 2 4aca B HEIEIIO;

- s 8 kitacca B 00beme 70 yacoB B rof, 2 yaca B HEJEIIO;

- 11 9 kiracca B 00beMe 102 yaca B roj, 3 yaca B HEJEIIO.

Pabouas nporpamMma 1o ¢pusuke npeanoiaraeT ucmoib3oBanue cieayromero YMK:

1.

2.

VYyeOnuk. @usuka — 7 knacc, aBtrop A.B. II€peimkun, A.W. NBanos; PekomengoBano MO
P® . Mocksa. «IIpocBemienue»;

Pabouas terpans. @usuka 7 kinacc k yueOHuky A.B. Ilépeimkuna/ T.A. Xannanosa, H.K.
Xannanos. [poda.

YyeOuuk. Gusnka — 8 knacc, aBrop A.B. [I€peimkun, A.W. UBanoB; PekomengoBano MO
P® . Mocksa. «IIpocsemenuey;

Pabouas Terpane dusuka § wiacc k yueOHuky A.B. Iléperukuna/ T.A. Xannanosa, H.K.
Xannanos. [poda.

VYuebnuk. Pusuka — 9 xnacc, aBrop A.B. Ilépeimkun, I'yrhuk E.M, A.W. UBanos, Ilerpoa
M.A. PekomennioBano MO P® . Mocksa. «IIpocsenienue;

Pabouas terpanp ®Pusuka 9 knacc k yueonuky A.B. Il€penukuna/ T.A. Xannanosa, H.K.
XanHnanos. [Ipoda.

IInanupyemMsble pe3yJbTaTbl OCBOCHHS Y4eOHOIO NpeaMeTa.

Nzyuenune yuebHOTO MpenMera «Du3nka» Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHms

JOJDKHO — o0ecreynBaTh JIOCTMIKEHUE CIEAYIOUMX JIMYHOCTHBIX, METANpPeIMETHbIX H
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

Jluunocmmuoie pe3yiomantvl



[TarproTnyeckoe BoCIUTaHUE:

—TIPOSIBJICHUE MHTEpECa K MCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHIMCKON (PH3UUECKOiM
HayKH;

—IIEHHOCTHOE OTHOIICHUE K TOCTUKECHUSAM POCCUNHCKUX YUEHBIX-(DU3HUKOB.

I'paxknanCcKkO€ U 1yXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

—TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJIEHUHU OOIIECTBEHHO- 3HAYMMBIX M STHUECKUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUHN (PHU3HKH;

—OCO3HaHUE BaXXHOCTU MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B JAEATEIBHOCTH YYEHOTO.
DcTeTn4ecKoe BOCIIUTAHUE!

—BOCIPUATHE 3CTETUYECKUX KauyecTB (PU3UYECKOM Hayku: €€ TIapMOHUYHOIO IOCTPOEHHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH. [[eHHOCTH HAyYHOTO NTO3HAHMUS:

—OCO3HaHUE IIEHHOCTU (M3MYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HAHUS MHUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUIIEH COCTABIISIONIEH KYJIbTYPBI,

—pa3BUTHE HAYYHOH JII0003HATEIIHOCTH, HHTEPEca K UCCIIEA0BATENILCKOM EATETbHOCTH.
dopMupOBaHUE KYIbTYPhI 310pPOBbsI U SMOLMOHAIBHOTO 0JIArONOIYYHs:

—O0CO3HaHUE LEHHOCTH 0e30MacHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUpE,
B2)XHOCTHU IpaBHJI 0E30MAaCHOTO TMOBEACHUSI HA TPAHCIIOPTE, HA JJOPOTax, C JIEKTPUUYECKUM U
TEIUIOBBIM 00OPYAOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

—Cc(hOpMUPOBAHHOCTb HaBbIKA peduIeKCUH, IPU3HAHUE CBOETO MpaBa Ha OLIMOKY U TaKOro Xke
IIpaBa y Ipyroro 4ejoBeKa.

TpynoBoe Bocniuranue:

—AaKTUBHOE y4YacTHE€ B PEUIEHMM IPAKTHUUECKUX 3a/1ay (B paMKax CEMbHM, ILKOJbI, TOpOJja,
Kpasi) TEXHOJOTMYECKOW U COLMAIbHOM HAlpaBICHHOCTH, TPEOYIOUIMX B TOM 4YHCIE U
(bu3nUecKux 3HaHUM;

—HWHTEPEC K MPAKTUICCKOMY H3yYEHHUIO TPOPECCHA, CBA3aHHBIX C (PU3UKOM.
DKOJIOTHYECKOE BOCITMTAHUE:

—OpHCHTAlUSA Ha TNpPUMEHCHHE (U3WYSCKUX 3HAHWK Ui peIIeHus 3agad B o0JacTu
OKPYKAIOIICH Cpelbl, INIAHUPOBAHUS MOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX MOCIEACTBHMA IS
OKPYKAroIIel Cpeibl;

—OCO3HaHUE MIOOATBFHOTO XapaKTepa SKOJIOTHYECKHX IPOOIIEM U IyTeH UX PEIICHHS.
AnanTanusi 00y4aromerocs K U3MEHSIOUIMMCS YCIIOBUSM COLIMATIbHOM U IPUPOTHOM CpeJibl:
—TOTPeOHOCTh BO B3aUMO/ICHCTBUU TIPH BBHITTOJIHEHUH HCCIEAOBAHUN U MPOEKTOB (PU3NIECKON
HAIPABIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHHSM JIPYTHX;

—TIOBBIIIICHNE YPOBHS CBOEH KOMIETEHTHOCTH Uepe3 MPAKTUUYECKYIO IEeATEeIbHOCTh;
—ToTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHMM, B TOM uHcIe (HOPMYIUPOBATH HICH,
TIOHSITHSI, THIIOTE3bI O (DPM3MUECKUX OOBEKTAX U SIBJICHUSX;

—oO0co3HaHue 1e(UIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acT (pU3UKH;
—ITAHUPOBAHUE CBOETO Pa3BUTHUS B MPHOOPETEHUN HOBBIX (DM3MUECKUX 3HAHUIA;
—CTpEeMIICHHE aHATM3UPOBATh U BBISBIISTH B3AMMOCBSI3H TIPUPOIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCTIOIh30BAaHUEM (PU3NUECKUX 3HAHUM;

—OIIeHKa CBOUX JCWCTBHA C Y4ETOM BIMSHUS HAa OKPYKAIOIIYIO Cpeay, BO3MOXKHBIX
ri100aJIbLHBIX TTOCIIEACTBHM.

Memanpeomemnuvle pe3yiomamul

7 Knacc

YHMKepCtlﬂbele no3HasamesbHble OCUCMBU:

bazoBrie moruueckue AeMCTBUS:

—BBISBIISTh U XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKN O0BEKTOB (SIBJICHUN );
—YCTaHABJIMBATh CYIIECTBEHHBIM MPH3HAK KIACCHU(PUKAIMK, OCHOBAHHS Ui OOOOIIEHUS H
CpaBHEHUS,

—BBIABIIATh 3aKOHOMEPHOCTH W TPOTHUBOpPEYHs] B paccMaTpUBaeMbIx (akTax, JaHHBIX U
HAOTIOZICHUSX, OTHOCSTINXCS K (PU3UYECKUM SIBIICHUSIM;

—BBIABIIATh TNPUYUHHO-CICACTBEHHBIC CBS3M MPU H3YyYCHUH (PU3MYECKUX SBICHHA U
MPOLECCOB; JIeJIaTh  BBIBOALI C  HCHOJIB30BAHWEM  JEAYKTUBHBIX W  HMHAYKTHUBHBIX



YMOSaKHIOquHﬁ, BBIABUT'AaTh TUIIOTE3bI O B3AMMOCBA3AX (I)I/I3I/I‘-ICCKI/IX BCJINYMH,

Bba3oBrle nccieqoBaTeIbCKUE AEHCTBUA:

—MHUCIIOJIB30BAaTh BOHpOCLI KakK I/ICCJICIIOBaTCJIBCKI/Iﬁ I/IHCprMCHT IIO3HAHHA,

—TPOBOJUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAHY OMBIT, HECIOXHBIN (HU3NISCKUN
IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAaHNE (PU3NICCKOTO SBIICHUS;

Pabora ¢ nadopmarueit:

—MOpPUMEHATh Pa3IUYHbIE METOJbl, MHCTPYMEHTHI M 3alpoChl IPH IOUCKE H OTOOpe
WH(OpPMAIUK WM TaHHBIX C YIETOM MPEIIOKEHHON YueOHOM (pr3nyecKkon 3a1auu;
—aHaJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HH(POPMALIUIO PA3TIMYHBIX BUJIOB
1 (opM peICTaBIICHNUS,

YHllBepCtlJleble KOMMYHUKamMueHbvle oeiicmeus

OO61ueHue:

—B XoJle 00CyXKAeHHs] Yy4eOHOro MaTepuasa, pe3ylbTaToB Jab0opaTOpHBIX pabOT U MPOEKTOB
3aJaBaTh BONPOCHI MO CYIIECTBY OOCYKJAaeMOW TeMbl M BBICKA3bIBATh WUJCH, HAlLIEJICHHbIC Ha
pelIeHne 3aaui U Moiep:KaHue OJ1arokenaTeIbHOCTH OOLICHNUS;

—COIOCTAaBIISATh CBOU CYXJICHHUSA C CY>KICHUSIMH IPYTHX YYaCTHHUKOB JAMAaora, 0OHapyXuBaTh
pa3JIMYME U CXOJICTBO MO3ULIHIA;

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

—IIyOJIMYHO MPEACTABIATh PE3YAbTAThl BBHIOJTHEHHOTO (PU3UYECKOTO OIBITa (IKCIIEPUMEHTA,
MCCJICIOBAHMS, TIPOEKTA).

CoBmecTHas ACSITENBHOCTD (COTPYAHUYECTBO):

—TIIOHUMaTh U WCIOJIB30BaTh MPEHMYIIECTBA KOMAHJIHONW W WHAWBHIYAJILHOW pabOTHI TpH
pelIeHNH KOHKPETHO! (pru3HUecKoi MpoOIembl;

—OpUHUMATh LI COBMECTHOM JESATENbHOCTH, OpPraHMW30BBIBaTH JIEUCTBUS 1O €€
JOCTHXKCHHIO: PACIpeIesTh PO, 0OCYXKAATh MPOIECCHl U PE3YJIbTaThl COBMECTHOM PabOTHI;
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

—BBIMIOJIHATH CBOIO YAacTh pPa0OTHI, JOCTUTas KadyeCTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

—OIlIEHUBATh KAueCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPHUSM, CaMOCTOSITEIBHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHUMOICHCTBHSI.

Yuueepcanwvnvie pecynamuenvie deiitcmeun

Camoopranu3anus:

—BBIABIATh MPOOJEMBbI B KU3HEHHBIX U Y4YEOHBIX CHUTyalMsIX, TPEOYIOIIMX MAJIs PelleHus
buznYeCKUX 3HAHMUIA;

—OpHEHTHUPOBATHCA B PA3JIMYHBIX MOAXO0AaX MPUHATUS PEIICHUH (MHANBUIYaTbHOE, TPUHITHE
pelIeHus B rpynie, NIpUHITHE PEeIIEHUN TPYyNIoN);

—CaMOCTOATENILHO COCTaBIIATh AJITOPUTM penieHus (U3MUECKOW 3aJadyd Wi  TUIaHa
UCCIIEIOBAaHMUSI C Y4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeiaraéMble BAPUAHTHI PEIICHHIA;

—JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CamokoHTpoIb (pedrekcus):

—/1aBaTh aICKBATHYIO OLIEHKY CUTYalluu U Ipeaararh miaH e€ U3MEHEHUs;

—OOBSACHITh TPUUYUHBI JTOCTHKEHUS (HEIOCTHKEHUS) PE3yJabTaTOB JACATEIHHOCTH, IaBaTh
OIICHKY MTPHOOPETEHHOMY OIIBITY;

—OIICHMBATh COOTBETCTBUE PE3YJIbTATA 1IETTH U YCIOBHUSM.

OMOIIMOHAILHBLINA WHTEIIEKT:

—CTaBUTh ceOsl Ha MECTO JIPYroTo YeJOBeKa B XO€ CIOpa WM JUCKYCCHU HA HAYYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYroro.

[Ipunstue ceds u Apyrux:

—TIpU3HABaTh CBOE MPaBO Ha OMIMOKY MPH pelieHuu (PU3NUecKux 3a/1a4d WIH B YTBEPKICHHIX
Ha HAay4YHbIE TEMBI U TaKOE K€ MPaBo JAPYyroro.



8 knacc

Yuueepcaﬂbuble no3HasamesibHble OClUCIEUA:

Ba3oBrle mornueckue neUCTBUS:

—BBIABIIATH U XapaKTEPHU30BATh CYIECTBEHHBIC TPU3HAKNA OOBEKTOB (SIBIICHUH);
—YCTaHABJIMBATh CYIICCTBEHHBI MPH3HAK KIacCH(PHKAIMU, OCHOBAHHUS I OOOOIICHHS U
CPaBHCHUS,

—BBIABIIATh 3aKOHOMEPHOCTH W NPOTHBOPEYMS B paccMaTpuBacMbIX (haKTax, JaHHBIX U
HAOJIOICHUSAX, OTHOCSAIINXCS K (DU3HMUCCKHUM SIBIICHUSIM;

—BBIABIIATE TPHYUHHO-CIICJICTBEHHBIC CBSA3M MPU HM3yYCHUH (PH3UYCCKUX SBICHUH M
MPOIIECCOB;  JeNaTh BBIBOABI C  HCIOJB30BAHHEM JICAYKTHUBHBIX W HMHIYKTHUBHBIX
YMO3aKJIFOYCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PM3NICCKUX BEIUYUNH;

—CaMOCTOATENBHO BBIOMpPATh CIOCOO pelieHus yuyeOHOH (u3MuecKkoil 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PEUICHHS, BEIOOp HaMOOJIee MOIXOASIIETO ¢ YYETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTCPHUCB).

bazoBsie rccaenoBaTenbCKie qeHCTBUS:

—HCIOJIB30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUN HHCTPYMEHT TIO3HAHUS;

—IIPOBOJIUTH TI0 CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HE- CIOXHBIA (pU3HUYECKUIA
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE (PU3UICCKOTO SIBIICHUS;

—OIICHUBAaTh Ha NPUMEHUMOCTh M JOCTOBEPHOCTh HH(DOPMAIIUIO, IMOJYYCHHYIO B XOJE
UCCIICIOBAHHS WIIH YKCIICPUMEHTA,;

—CaMOCTOSATEIBHO (OPMYIHPOBATh OOOOIICHUS W BBIBOJBI IO pPE3yJbTaTaM IMPOBEAEHHOTO
HaOJIFO/ICHUS, OTIBITA, UCCIICTOBAHMS,

—IPOrHO3UPOBATh BO3MOXKHOE JalIbHEHINeEe pa3BUTHE (U3NYECKUX IPOIECCOB, a TaKKe
BBIJIBUTATH TIPEATNOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pa6ota ¢ nuadopmanueii:

—IPUMEHATh Pa3jIMYHbIE METOJbI, WHCTPYMEHTBI M 3allpoCchl IIPU TOUCKE H OTOOpE
UH(POPMAIIUU WU TAHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (hU3NYECKOil 3a1auu;
—aHaJIM3UPOBaTh, CHUCTEMATH3HPOBATh M HMHTEPIPETUPOBATH HH- (POPMAIUIO Pa3THYHBIX
BUJIOB ¥ (POPM IIPEICTABIICHHUS;

—CaMOCTOSTEIbHO BBIOMpATh ONTHMAIbHYIO (OpPMY MpeacTaBicHUS HHPOPMAIMUA |
WLTIOCTPUPOBATH PEIIaeMbIe 33]]aud He- CJIOXKHBIMU CXEMaMH, TUarpaMMaMu, HHOH rpadukoi
1 UX KOMOWHAIIUSIMH.

YHu8epCtlJleble KOMMYHUKamueHble oeiicmeus

OO61eHue:

—B X0ji¢ O0CYXXJIeHUsI y4eOHOTO MaTepHuaia, pe3yabTaToB JabOpaTOPHBIX PabOT U MPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXIaeMOi TEMbI M BBICKA3bIBaTh UICH, HAIICJICHHBIC Ha
pelleHure 3a7auu U NoepKaHne OIaroxenareIbHOCTH OOIIEHHS;

—COIIOCTABIIATh CBOU CYXKJEHUS C CY)KJICHHSIMU JIPYTUX YYaCTHUKOB JUAIOra, 0OHApYXKHBATh
pa3uvue U CXOJCTBO MO3UIINH;

—BBIpaXKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX M MUCbMEHHBIX TEKCTaX;

—yOJIUYHO MPEJCTABISATh PE3yAbTaThl BHITOJIHEHHOTO (PU3MYECKOTO OMbITa (IKCIIEPUMEHTA,
WCCJIEIOBAHMS, TIPOEKTA).

CoBMmecTHas AESITENBHOCTD (COTPYAHUYECTBO):

—TMOHUMATh W HWCIIOJH30BaTh MPEUMYIECTBA KOMaHIHONW M WHIWBHAYAIbHOW pabOTHI Mpu
pelIeHnr KOHKPETHON (GU3NYECKOM MpoOIeMbl;

—IPUHUMATh I1EJIM  COBMECTHOW JIEATCILHOCTH, OPraHU30BBIBATH JCUCTBUS 1O e
JOCTH)KEHHUIO: pacIpeiessiTh PO, 00CYKIaTh MPOLECCH U PE3yIbTaThl COBMECTHOM PabOTHI;
0000111aTh MHEHUS HECKOILKUX TIOIEH;

—BBITNIOJHATG CBOKO YacTh pabOThI, JOCTUTas KAadeCTBEHHOTO pe3yjbTara IO CBOEMY
HAIMPaBJICHUIO U KOOPIMHUPYS CBOU JICHCTBHS C APYTUMH WICHAMUA KOMaH/IbI;

—OIICHUBATh KAa4eCTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT MO KPHUTEPHUAM, CAMOCTOSTEIHLHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



Ynueepcanwvnuie pecynamuensie oeiicmeusn

Camoopranu3zanus:

—BBIABIIATh MPOOJIEMBI B KU3HEHHBIX U Y4YEOHBIX CHUTyalHsX, TPEOYIOIIMX MIJIs PEIIeHUs
(bU3UYECKUX 3HAHUH;

—OPHUECHTHPOBATHCS B PA3TTUYHBIX MTOIX0/aX MPUHITHS pElICHUN (MHIUBHYaTbHOE, TPUHSITHE
pELICHHS B TPYIIIE, IPUHATUE PEIICHUH TPYIIION );

CamokoHTpoIIb (pediekcus):

—JaBaTh aJICKBAaTHYIO OIEHKY CHTYAIlMH U MpeajiaraTh IIaH €€ N3MCHEHMS,

—OOBSACHATh TPUYHHBI JOCTIDKEHHS (HETOCTHIKEHUS) PE3YJIbTAaTOB JICATEIBHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

—BHOCHTb KOPPEKTHBBI B JCATEIBHOCTh (B TOM YHCJIEC B XOJl BBINOJHEHHS (PU3UUIECKOTO
UCCIIC/IOBAaHMUSL WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOATENHCTB, M3MEHUBIIMXCS CHTYalWH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYTHOCTEH;

—OIICHUBATh COOTBETCTBHE PE3YJIbTaTa LIEIU U YCIOBHUSIM.

OMOLMOHATBHBIN HHTEIIEKT:

—CTaBUTh ce0s1 HA MECTO JPYroro YeJIOBEKa B XOJI€ CIIOpa WM JTUCKYCCHH Ha HAYYHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTUKY JPYTOTO.

[TpunsiTre cedst U QPYTUX:

—IpU3HABaTh CBOE MPABO Ha OMIMOKY NPU peIIeHUH (PU3UICCKUX 3a1a4 WIN B YTBEPIKICHUIX
Ha Hay4YHbIC TEMbI U TaKOE K€ MPaBO IPYroro.

9 knacc

YHMKepCtUleble no3nasamesibHble OClCMEUs:

bazoBbie noruyeckue AeMCTBUS:

—BBISBIISTh U XapaKTEPU30BaTh CYILIECTBCHHBIC TPU3HAKK O0BEKTOB (SIBJIICHU );
—YCTaHaBJIMBATh CYIIECTBEHHBIM MpPHU3HAK KiIacCU(PHUKAIMM, OCHOBAaHUS Al OO0OOUICHHS U
CpaBHEHMUS,

—BBISBJISATh 3aKOHOMEPHOCTH M IIPOTUBOPEYHMS B paccMaTpUBAeMbIX (aKkTax, TAaHHBIX H
HAOJIOJICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

—BBIABIATh NPUYUHHO-CIEICTBEHHBIC CBS3M MpPU H3YyYCHUH (PU3MYECKUX SBICHUA U
MPOLECCOB; JI€JIaTh  BBIBOABI C  HCHOJIB30BAHUEM  JEAYKTUBHBIX W  HMHAYKTUBHBIX
YMO3aKJTFOU€HUH, BBIIBUTATh TUTIOTE3bI O B3AaUMOCBS3AX (PU3NYECKUX BEITUUHH;

—CaMOCTOATEIbHO BBIOMPATH CIOCOO pelieHus ydueOHOW (u3nyeckoil 3aaauu (CpaBHEHHE
HECKOJIbKMX BapUaHTOB PELIeHUs, BBIOOp Hanbosee MOAXOAAIEro ¢ y4€TOM CaMOCTOSTEIbHO
BBIJICIIEHHBIX KPUTEPHUEB).

bazoBsle nccnenoBarenbckue qecTBUs:

—MCII0JIb30BaTh BOIIPOCHI KaK UCCIIEJOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;

—TIPOBOJIUTh MO CaMOCTOSTEIbHO COCTABJIEHHOMY IUIaHY OIIBIT, HE- CIOXHBINA (PU3MUECKU
HKCHEPUMEHT, HEOOJIBILIOE UCCIIET0BAaHNE (PU3UYECKOTO SIBICHUS;

—OLIEHUBaTh Ha MPUMEHMMOCTh M JOCTOBEPHOCTb MH(OpMalMIO, IMOJYUYEHHYIO B XOJE
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

—CaMOCTOATEIBHO (OPMYIUPOBATH 000OIIEHUS U BBIBOJBI 10 pe3yJbTaTaM MPOBEAEHHOIO
HaOJII0IeHNUs, OIIbITA, UCCIICOBAHMS;

—TIpPOTHO3UPOBATh BO3MOXHOE JalbHEWIEe pa3BUTHE (UINYECKUX IMPOIECCOB, a TaKkKe
BBIJIBUTATh TPEATOIOKEHUS] 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ unpopmanueii:

—IIPUMEHATh Ppa3JIMYHble METOJbl, MHCTPYMEHTHI M 3allpochl NpU TOUCKE M 0TOOpe
UH(OPMALIUU WU TAHHBIX C YYETOM MPEI0KeHHON ydeOHOU (pu3ndecKoil 3a1aun;
—aHaJIM3UPOBaTh, CHUCTEMATH3MPOBATh M HMHTEPIPETUPOBATH WH- (HOPMALHUIO PaA3THIHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

—CaMOCTOATEIbHO BBIOMpATh ONTHUMaJbHYIO (GOpMy MpeAcTaBiIeHUS HHPOpMALMK U
WITIOCTPUPOBATh pelllaeMble 33Jjaui He- CJIOXKHBIMU CXeMaMH, JuarpaMMaMu, MHOM rpadukoi
1 UX KOMOWHAIIUSIMH.



Yuueepcaﬂbuble KOMMYHUKamMueHble oelicmeus

Ob61eHue:

—B X0j/i¢ O0CYXXJIEHHUsI y4eOHOTO MaTepHuaia, pe3yabTaToB Ja0OpaTOPHBIX PabOT W MPOEKTOB
3a71aBaTh BOMPOCHI 10 CYIIECTBY 00CY)KIaeMOW TeMbl U BBICKA3bIBATh HMJICH, HAIICJICHHBIC Ha
peleHne 3a7a9u 1 MoJIepKaHue 0JIaroKenareIbHOCTH OOIICHMS;

—COIIOCTABIISITh CBOM CYXJICHUS C CY)KICHUSMHU IPYTUX YYaCTHUKOB JUAIOra, OOHAPYKHBATh
pas3Inyme U CXOJCTBO MO3HIINH;

—BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

—IyOJIMYHO TIPEJCTABISTh PE3YJIbTaThl BBITOJHEHHOTO (PU3NYECKOTO OIbITa (IKCIIEPHMEHTA,
UCCIICIOBaHHMS, TIPOCKTA).

CoBMecTHas 1eATELHOCTD (COTPYIHHYECTBO):

—IIOHMMAaTh W HCIOJB30BaTh MPEUMYINECTBA KOMAHIHOW M WHIUBUAYAIHLHOW pabOTHI MpH
pELICHHH KOHKPETHON (PU3UYECKOM MPOOIEMBI;

—IIpUHUMATh LEJIM COBMECTHOW JIEATEIbHOCTH, OpPraHU30BbIBaTH JEUCTBUSA 10 €€
JOCTHDKCHHIO: PACTIPEICATh POIH, OOCYKIaTh MPOIECCHl U PE3YJIbTaThl COBMECTHOM pabOTHI;
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

—BBITNIOJIHATh CBOIO YacTh palOThI, JOCTHUTas KAauyeCTBEHHOT'O pe3yJibTara IO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JEHUCTBUS C IPYTUMH WICHAMU KOMaH/bI;

—OILIEHUBATh KaueCTBO CBOETO BKJIaJa B OOIIMUNA MPOAYKT MO KPUTEPUSAM, CAMOCTOSATEIHHO
c(hopMyITUPOBAaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Ynueepcanwvnuie pecynamuensie oeiicmeus

Camoopranuzanusi:

—BBIABIIATH MPOOJIEMBI B KU3HEHHBIX W YYCOHBIX CHTYalMsIX, TPEOYIOIIMX MIJIsS PEIICHUs
buznyecKuX 3HAHMUIA;

—OPHUCHTHPOBATHCS B PA3ITUYHBIX [TOJX0IaX MPUHATHS PElICHUNA (MHIUBUIYALHOE, TPUHSITHE
pellleHus B TPYIIe, IPUHITHE PEIICHUN TPYIIIOii);

—CaMOCTOATENIBHO COCTAaBJIATh QITOPUTM pEIICHHUs (U3MUECKOW 3aJaud WM  TUIaHa
UCCIIEIOBaHMUSI C Y4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH TpeIaracMble BAPUAHTHI PEIICHUIA;

—J1enaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CamokoHTpoIb (pedrekcus):

—J1aBaTh aJICKBATHYIO OIIEHKY CUTYaIlMH U Mpeaarath IaH e€ n3MeHEeHHS;

—OOBSIICHATh TPUYMHBI JOCTHXKEHHS (HEHOCTH)KCHUS) pPe3ylbTaTOB AESTENbHOCTH, JaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

—BHOCUTh KOPPEKTHUBBI B JIEATENBHOCTh (B TOM YHCII€ B XOJ BBIOJHEHUS (HU3HUECKOTO
WCCIICIOBAaHMS WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHUBIIMXCS CHTYAIlWH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

—OLIEHUBATh COOTBETCTBUE PE3YJIbTATA 1IEJIN U YCIOBUSIM.

OMONMOHATIFHBIN HHTEIIICKT:

—CTaBUThH ce0s Ha MECTO JIPYroro YejaoBeKa B XOJI€ CIIOpa WIN JIUCKYCCHH Ha HAyYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

[Ipunsitue ceds u Apyrux:

—TIpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPH pelleHuu (PU3NUecKHuX 3a/1a4d WIH B YTBEPKICHHIX
Ha Hay4yHbI€ TEMBbI U TaKOE K€ MPaBO JPYroro.

Ilpeomemmnuie pe3yromamal

7 kjaacc

IIpenmeTtHbie pe3ynbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTpakaTh CPOPMHUPOBAHHOCTH
y 00y4aromuxcs yMEeHUM:
—HCII0JIB30BAaTh ITOHATHA: (1)I/ISI/I‘IeCKI/Ie U XUMHWYCCKHE ABJICHUA, Ha6J'IIOJIeHI/Ie, OKCIICPUMCHT,
MOACIb, TUIIOTE3a, €AWHUIIbI (1)I/ISI/I‘I€CKI/IX BCJIIMYHH, aTOM, MOJICKYJIA, arp€raTHbIC COCTOSHUA
BemecTBa (TBEPAOE, JKUAKOE, ra3zoo0pa3HOe); MEXaHHYEeCKoe [BHKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJUHEIHOE), TpaeKTOpHs, paBHOACHCTByIOWIAs CUJ, AepopMarius



(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

—pa3nuyarh sBICHUSA (OU(dy3us; TEMIOBOE [BUKECHHE YACTHUIl BEIECTBA; PAaBHOMEPHOE
JBUJKCHHE; HEPAaBHOMEPHOE JIBM)KEHHUE; MHEPLIMS; B3aUMOJICUCTBUE TEJ; PAaBHOBECHE TBEPIBIX
TEJ C 3aKPEIIEHHON OChIO BpAIllEHUs; NIepeadya AaBJICHUs TBEPAbIMU TE€JIaMU, KUAKOCTAMU U
razamu; armochepHoe aBiCHUE; IUIaBaHHE TeJ; MPEBpAIlCHUS MEXaHHUYECKOH OSHEpPIruu)
[0 ONHMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOUIUX JAHHOE
buznyecKoe siBICHUE;

—pacno3HaBaTh MPOSIBICHHWE H3YUYEHHBIX (U3NYECKUX SBJICHUI B OKPYXKAIOLIEM MHUpE, B
TOM 4Yucie (U3MUECKUE SBICHUS B NpPU- POAE: NPUMEPHl JABWKCHHS C DPAa3TUYHBIMU
CKOPOCTSIMH B >KMBOM M HEKMBOW NMPUPOJE; ACHCTBUE CUIIBI TPEHHUS B IPHUPOAEC U TEXHUKE;
BIMSIHAE aTMOC(HEpPHOTO AAaBICHHS Ha >KMBOM OpraHu3M; IUIaBaHWE PBIO; phIYard B Tele
YeJIoBEeKa; MPU ITOM MEPEBOIUTH NMPAKTHUECKYIO 3a/1a4y B Y4eOHYIO, BBIIEISAThH CYIIECTBEHHbBIE
CBOWCTBA/MpU3HAKN (PU3UUECKUX SBICHHIA;

—OMKCHIBaTh M3y4YCHHbIE CBOWCTBA TeNl M (U3MYECKUE SIBICHUS, HCIONB3YS (usmueckue
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsI, IyTh, CKOPOCTb, CPEIHSS CKOPOCTb,
CUJIa YIpy- TOCTH, CHUJIa TSIKECTH, BEC Tela, CUjia TPEeHHs, AaBieHue (TBEPHO- IO Tena,
KHUJIKOCTH, Ta3a), BBHITAJKUBAIOUIAs CHJIA, MEXaHHUYeCcKass paboTa, MOIIHOCTb, IUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(Q(GUUIMEHT I[OJIE3HOTO JEWCTBUS MEXaHHW3MOB, KHHETHYECKas U
NOTEHLMAJbHAsL DHEPrUs); IpPU ONHCAHUM IMPABWIBHO TPAKTOBaTh (U3UYECKUN CMBICI
UCIIONIb3YEMBIX BEIMYMH, MX OOO3HAYEHUS U EIUHULBI (PU3NYECKUX BEIUYHH, HAXOIUTh
(opMyIbI, CBSI3BIBAIONINE TAHHYIO (DU3MYECKYIO BEJIHMUMHY C APYTUMHU BEIMYMHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIU- YWH;

—XapaKTepU30BaTh CBOMCTBA Tell, (PU3NYECKUE SBJICHUS M IPOLECCHl, MCIOJIB3Ys IMpaBUIia
CJIOKEHMSI CUJI (BJ10JIb OTHOM IpsiIMOi ),3aKk0H I'yka, 3axoH [lackans, 3akoH Apxumena, paBuiIo
paBHOBecuss pblyara (0JIOKa), «30JI0TO€ TMPABUJIO» MEXAHHKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW SHEPTHH; MPH 3TOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alUCBHIBATH
€ro MaTeMaTHYECKOE BBIPAKCHHUE;

—OOBICHATH PU3NYECKUE SIBJICHHS, MPOIECCHl UM CBOMCTBa Tell, B TOM YHCJIE U B KOHTEKCTE
CUTyallull NpPaKTUKO-OPUEHTHUPOBAHHOIO XapakKTepa: BbIABIATh INPUYUHHO-CIIEACTBEHHbIE
CBSI3H, CTPOUTH OOBIACHEHHWE W3 |—2 JOrMYeCKHX MIaroB ¢ OMOpod Ha 1—2 H3y4eHHBIX
CBOMCTBA (PM3MUECKUX SBICHUN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

—peniath pacuéTHbIC 3a/1a4u B 1—2 eHCTBUS, UCTIOIb3Ys 3aKOHBI U ()OPMYIIbI, CBSI3BIBAIOIIHE
¢u3nyecKkue BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33Jaud 3alUCBIBATh KPaTKOE YCIIOBHE,
NOJCTABIATh (U3UUECKUE BEJIWYMHBI B (OPMYNIbl M TNPOBOAUTH pac- 4YEThl, HAXOAUTh
CIPaBOYHBIE JIaHHBIE, HEOOXOAMMBIE [UIsl pPEIIEHUs 3aJad, OIEHUBATh PEAINCTUYHOCTh
HOJY4YEeHHOM (hr3NYecKOi BETMUNHBI,

—pacno3HaBaTh IPOOJIEMBbl, KOTOPbIE MOYKHO PEUINTh MPU MOMOLIN (U3NYECKUX METOJOB; B
ONHCAaHUM HUCCIIEOBaHMS BBIIENATH MPOBEPsieMOe MPearoiokeHne (TUMoTe3y), pa3nudyarb U
MHTEPIIPETUPOBATH MOJTYYEHHBIN Pe3ysIbTaT, HAXOIUTh OIIMOKHU B XOJI€ OIBITA, JIEJIaTh BHIBOJIbI
II0 €ro pe3yJbTaTaMm;

—TIPOBOJIUTH ONBITHI MO HAOIIOAEHUIO (PU3MUECKUX SBIECHUN MM (PU3NYECKUX CBOMCTB Tell:
(bopMynupoBaTh MpoOBEpsieMble NpeA- MOJOKEHHsI, COOUPATh YCTAHOBKY M3 IPEJIOKEHHOIO
000pyI0BaHus, 3alIUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BBIBOJBL;

—BBITNOJHATh IpPSMblE U3MEPEHUS PACCTOSIHMS, BPEMEHHM, Macchl Tena, o0bEMa, CHUIBl U
TEMIEPATYPHI C UCIIOJIB30BAHUEM aHAIOTOBBIX U HU(POBBIX MPUOOPOB; 3aUChIBATh OKA3aHUS
npuOOPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;

—TIpOBOJIUTh HCCIEIOBAHUE 3aBHUCUMOCTH OJHOW (M3UYECKOM BENWYMHBI OT APYro ¢
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHH (3aBUCUMOCTH IYTH PaBHOMEPHO ABIKYIIETOCS Tela OT
BPEMEHM JIBIKEHUS TeJla; CUJIbI TPEHUS CKOJBKEHHUS OT Beca Tejla, KadecTBa 0OpabOTKU
MIOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHJIBI TPEHUS OT IIOLIAAN CONPUKOCHOBEHHUS TEII; CHIIbI
VIOPYTOCTH OT Y/UIMHEHUS MPYXHUHBI; BBITAJKUBAIOIIEH CHIIBI OT 00BbEMa MOrpyKEHHOM YacTH
TeJa U OT TUIOTHOCTU XHJIKOCTH, €€ HE3aBUCHUMOCTHU OT IUIOTHOCTU Tena, OT IIyOWHBI, Ha
KOTOPYIO TOTPYKEHO TEJIO0; YCIOBUHU IJIaBaHMsI TeJl, YCIOBUM paBHOBECHS phlyara v OJIOKOB);
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOTO MCCIIENOBAaHHUS, COOMpATh YCTAaHOBKY M BBINOJHATH



U3MEpEeHHUs, CIeAys NpEAJIoKEeH- HOMY IUIaHy, (HKCHPOBATh pe3yNbTaThl MOJTYYCHHOM
3aBUCHMO-CTH (M3MYECKUX BEIWYMH B BHJC NPEIIOKEHHBIX TAaOMUI M TpadHKOB, AEIATh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICOBAHMS;

—IIPOBOANTH KOCBEHHBIEC H3MEPEHUS (PU3NIECKUX BEINYNH (TUIOTHOCTH BEIIECTBA )KUAKOCTH U
TBEPAOTO TeNla; CUJIa TPEHUs CKOJBKCHHUS; JABIICHHE BO3JyXa; BBITAIKMBAIOINAS CHIIA,
JCUCTBYIOIIAs Ha TOTPYKEHHOE B JKUAKOCTH Teno; KOd(P(UIMEHT MONe3HO- Io ACHCTBHS
IPOCTBIX MEXaHU3MOB), CIEAYS MPEIUIOKEHHON HMHCTPYKIUH: TPH BBIMOJHCHUU H3MEPEHUM
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCIIATH 3HAYEHUE HCKOMOM BEJIH- YUHBI;
—Cc001r0/1aTh MpaBUJIa TEXHUKHU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PyIOBaHUEM;
—YyKa3bIBaTh MPHHIUIbI ACHCTBUS NMPUOOPOB M TEXHHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIONIMECS COCY/IbI, 0apOMETp, pbIvar, MOJIBMKHBIA U HETIOBIKHBIN OJIOK,
HaKJIOHHAsI TUIOCKOCTB;

—XapaKTepu30BaTh NPUHIIMIIBI ACHCTBHUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB C
OMmopol Ha WX OmucaHus (B TOM YHCIE: NOIIIMITHUKH, YCTPOHWCTBO BOOIPOBOJA,
THJPABINYECKUI Tpecc, MAaHOMETp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMETp), MCIOJIb3Ys
3HAHHWS O CBOMCTBAaX (U3MUECKUX SBICHUH M HEOOXOoAWMble (U3MYEeCKHue 3aKOHBI H
3aKOHOMEPHOCTH;

—IPUBOIUTH NPUMEPHI / HAXOIUTh HHPOPMAIIHIO O IPUMEpax MPaKTHYECKOTO UCIIOIb30BAHUS
(u3MYECKUX 3HAHUI B IOBCETHEBHOM KHU3HHU JJIsl 0OecTiedeH s 0€30MacCHOCTH MPH 00paIeHH
¢ mpuOOpaMU U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbS M COOJIIOACHUS HOPM
9KOJIOTMYECKOTO TIOBE/ICHHSI B OKPYXKAIOLICH Cpelie;

—OCYIIECTBIAT, OTOOP HMCTOYHMKOB HH(pOpPMaUu B ceTh VIHTEpHET B COOTBETCTBHH C
3aJ]aHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMCIOLIMXCSI 3HAHUA W TYTEM CpaBHECHUS
Pa3MUYHBIX HMCTOYHU-KOB BBIJCIATH MH(OPMAINIO, KOTOPAs SBISETCS TNPOTHBOPEUYUBON WIIH
MOYXET OBITh HEJJOCTOBEPHOM;

—MUCIIOJIb30BAaTh TIPH BBINOJHEHUH Y4YeOHBIX 33JaHUi HAyYHO-TIOMYJISAPHYIO JIUTEPaTypy
(GHU3MUYECKOr0 COAEp)KaHMs, CIPABOYHBIC MaTEepPHAalbl, pecypchl ceTu VHTepHET; BianeTh
npuéMaMi KOHCIIEKTHPOBAaHHS TEKCTa, MpeoOpa3oBaHUs MH(POPMALUH U3 OIHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

—CO3/1aBaTh COOCTBEHHbIC KpaTKHe MUCbMEHHBIE W YCTHBIE COOOLICHUS Ha OCHOBE 2—3
UCTOYHHUKOB UH(OpMaIMK HU3NUECKOTO COACPIKAHMUS, B TOM YUCIIE MYOJIMYHO JeIaTh KPaTKUE
COOOIIEHHS O pe3ysbTaTaXx IMPOEKTOB WIM YYEOHBIX WCCIEJOBAaHHMW; MPU 3TOM T'PaAaMOTHO
UCIIOJIb30BATh U3yUCHHBIN MOHATHIUHBIN anmapaTt Kypca (pU3HMKH, COMPOBOXKIATH BBICTYIUICHUE
MIPE3EHTALUEM;

—TIMpU BBINOJHEHUH YYEOHBIX NPOEKTOB W WCCIEAOBAaHHMU pacCIpeneNsiTh O00S3aHHOCTH B
IpyIIe B COOTBETCTBHHM C IIOCTaBJICHHBIMU 3a/lauaMH, CICIUTh 3a BBITOJHECHHEM IIJIaHa
JIeVCTBHIA, aJICKBAaTHO OIIEHUBATh COOCTBEHHBIN BKJIa]l B I€ATEIBHOCTh TPYIIIbI; BBI- CTPAHBATh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YIUTHIBAsS MHEHHE OKPYKAIOIIHX.

8 kiaace

[IpemeTHbIe pe3ynbTaThl HA 0A30BOM YPOBHE JOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y
o0yyaromuxcst yMeHHi:
—MCINONb30BaTh MOHATHUS: Macca MU pa3Mepbl MOJIEKYJ, TEIUIOBOE JABUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHS BEIECTBA, KpPUCTAIUIMYECKHME M amopgHbIe Tena,
HACBILICHHBI M HEHACBIEHHBIA Iap, BJIAXHOCTb BO3AyXa; TEMIEPATypa, BHYTPEHHSSA
SHEprusi, TEIJIOBOM JBUraTeNb; 3JEMEHTAPHBIA ANEKTPUUYECKUHN 3apsi, dJIEKTPUUYECKOE TOJIe,
IIPOBOAHMKH U JUAJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TIOJIE;
—pa3nuyarh sABJIEHUs (TEIUIOBOE pAacLIMpEeHHe/cxaThe, TeIulonepeiada, TeMIoBOe paBHOBECHUE,
CMauMBaHME, KAIWJUIPHBIE SBJICHUS, UCIIAPEHUE, KOHJIEHCALWs], [IJIaBICHUE, KPUCTAIUIN3AIU
(oTBepneBaHUE), KUIEHHUE, Terionepeaaya (TErIoNpOBOJHOCTh, KOHBEKIIHS, H3JIyuyeHHE);
ANIEKTpU3aLUs TeN, B3aUMOACHCTBHE 3apsAdoB, NEHCTBHS 3JIEKTPUUECKOIO TOKA, KOPOTKOE
3aMbIKaHue, B3aMMOJIeHCTBHE MarHUTOB, IEUCTBUE MarHUTHOT'O TOJISl HA MIPOBOJIHUK C TOKOM,
JIEKTPOMAarHUTHas: MHIYKIMS) 110 ONMCAHUIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOMIMX JaHHOE (PU3NYECKOE SBIICHUE;



—pacro3HaBaTh TMPOSIBICHUE H3YYCHHBIX (U3MUECKUX SBJICHHN B OKPYXAIOIIEM MHUDE, B
TOM 4wHclie (pU3NYecKue SBICHHUS B MPH- POJE: MOBEPXHOCTHOE HATSHKCHHE M KaIllWJUISIPHBIC
SABJICHUS B TPUPOJE, KPUCTAIBI B Tpupoje, uiinydenue CoiHIa, 3amep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, HWHEs, CHEra, J3JIEKTPUYECKHUE SBJICHHUS B
atMocdepe, dMEKTPUUECTBO JKUBBIX OPraHU3MOB; MAarHUTHOE TIOJIe 3eMITH, apeid moro- coB,
pOJIb MAarHUTHOTO TOJSA JUIs KU3HM Ha 3emiie, MOJSIPHOE CUSHHE, TPH ITOM TEPEBOJIUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICISAThH CYIIECTBEHHBIC CBONCTBA/IPU3HAKU (PU3HUECKUX
SIBIICHHI,

—OINUCHIBATh U3YYCHHBIC CBOWCTBA TeNl M (DM3MUCCKUE SIBICHUS, HC- TMOJB3ys (U3HUECKUE
BEJIMYMHBI  (TeMIlepaTypa, BHYTPEHHSISI OHEPrusi, KOJWYECTBO TEIUIOTHI,  YACJIbHAs
TEIUIOEMKOCTH BEIIECTBA, yIeIbHAs TEIUIOTA IJIABJICHUS, YACIbHAs TEIIOTa Mapoo0pa30OBaHuUs,
yJelIbHAsI TETUIOTa CrOpaHus TOTUIMBA, KO3 (UIIMEHT MOJIE3HOTO JSHCTBUS TEIIJIOBOW MAIIIMHBI,
OTHOCHUTEJIbHAS BJIQXKHOCTh BO3/YyXa, JJICKTPUUECKUN 3apsiji, CHUJla TOKa, 3JIEKTPUUYECKOE
HaIpsHKEHUE, CONPOTHBIICHUE MPOBOJHHMKA, YIEIBHOE COMPOTHBIICHHE BEIIECTBA, padoTa U
MOIIHOCTH AJICKTPUYECKOTO TOKA); TIPU ONMMCAHUU MPABWIBHO TPAKTOBATh (DU3MUECKUN CMBICIT
HCIIOJIb3YEMBIX BEJIWYMH, OOO3HAYEHUS W EAUHUIBI (PU3NYECKHX BEIUYMH, HAXOIUTh
(OpMYyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO0 BEIIMYMHY C JPYTHMH BEJIMYUHAMHU, CTPOUTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEH (DU3NYECKUX BEITUYHH;

—XapaKTepU30BaTh CBOWCTBA Tell, PU3NICCKUE SBIICHUS M IPOILECCHI, UCTIOIB3YsI OCHOBHBIC
MOJIOKEHUSI  MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUHM  CTPOEHUS  BEIIECTBA,  IPHHIUI
CYMEPIIO3UINH TI0- JIeH (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHHMs 3apsiia, 3a- koH Oma
JUIsl ydacTka 1enu, 3akoH J[xoyns—IJIeHa, 3aKOH COXpaHEHMs] SHEPruu; MpU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aITUCBIBATH €0 MATEMAaTHUECKOE BBIPAKCHHUE;
—OOBICHATH (PU3NYECKUE TPOIECCHl U CBOMCTBA Tell, B TOM YHCIE U B KOHTEKCTE CHUTYyallHii
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUYUHHO-CIICICTBEHHBIE CBSA3HU, CTPOUTH
00BsicHeHHE U3 1—2 JTOrMYecKuX MIaroB ¢ OMOpoi Ha 1—2 M3yueHHBIX CBOMCTBA (PU3HUECKUX
SIBIICHUH, PU3NICCKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

—peniath pacuéTHbIC 3a/1a4u B 2—3 IEHCTBUS, UCIIOIb3Ys 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOIIHE
¢u3nYecKue BEIMYMHBI: HA OCHOBE aHajW3a YCJIOBMS 3aJaud 3alHMChIBaTh KPATKOE YCIOBHE,
BBISIBJISITH HEJIOCTATOK JAHHBIX JJIs pElIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HEOOXOUMBIC JJi €€ pelIeHus, MPOBOAUTh pac- YEThl U CPABHUBATH IOJYYCHHOE 3HAYCHUE
(U3UYECKON BEIMYMUHBI C H3BECTHBIMU JAHHBIMU;

—pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEUIUTh MPU TMOMOIIM (PU3UYECKHX METOJIOB;
UCIIONb3Ysl ONMUCAHUE HCCIENOBAHUs, BBIACIATH MPOBEPSIEMOE MPEANOJI0KEHHUE, OLIEHUBATh
MPaBUIILHOCTH TIOPsIKA MPOBEJCHUS NCCIEA0BaHUS, IeJIaTh BHIBOIBI,

—TIPOBOJIUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKHUX SBICHUM WM (DU3HMUECKUX CBOWCTB Tell
(KanmuJUISIpHBIC SIBJIGHUS, 3aBUCUMOCTH JIABJICHHS BO3JyXa OT €ro o0Bh&Ma, TeMmmIeparyphl,
CKOpOCTH npoiiecca OCTBIBAHUSI/HATPEBAHUS npu W3IIy4eHUHN oT BeTa
M3IIYYarOIIeH/OTIONIAI0NICH MMOBEPXHOCTH; CKOPOCTh HCIAPEHUS] BOJBI OT TEMIIEpaTyphl
JKUJKOCTU M TUIOLIAAN €€ MOBEPXHOCTH; ANEKTPU3ALUS TEN U B3aUMOJACHCTBUE PJIEKTPUUECKUX
3apsiioB; B3aWMOJICHCTBHME TIOCTOSSHHBIX MAarHUTOB, BH3yallM3alldsi MarHUTHBIX TOJIeH
MOCTOSIHHBIX MAarHUTOB; JEHCTBHUS MarHUTHOTO TOJiI HAa MNPOBOJHUK C TOKOM, CBOMCTBa
AJIEKTPOMArHUTa, CBOWCTBA JJICKTPOJBUTATENS TOCTOSHHOTO TOKa):  (OpMYIUPOBATH
MpoBepsieMble TPEANONIOKEHHs, COOMpaTh YCTAHOBKY W3 TMPEUIOKEHHOTO 00O0pYIOBaHMS,
OTHUCHIBATh XOJ OTBITA U (POPMYITHUPOBATH BHIBOIBI;

—BBIMNOJHATh NPSIMbIE U3MEPEHUS TEMIEPATYPbl, OTHOCUTEIBHONU BIAXKHOCTU BO3AYyXa, CHJIbI
TOKa, HAMNPSDKEHHS C KCIOJb30BAaHUEM AaHAJIOTOBBIX MPUOOPOB M JATUYUKOB (PH3NUECKUX
BEJIMYMH; CPABHUBATH PE3YNIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOFOTHON MOTPEUTHOCTH;
—TPOBOJUTh HCCJIEAOBAHNE 3aBUCHUMOCTH OJHOW (U3MUECKOW BEIUYUHBI OT JPYrol ¢
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUM (3aBUCHUMOCTb CONPOTHBIICHUSI MPOBOJHHKA OT €ro
JUTMHBI, TUTOIIA/IA TIOTIEPEYHOTO CEYCHHS U YACIBHOTO COMPOTUBIICHUS BEIIECTBA TPOBOHUKA,;
CUJIbl TOKA, WJIYILIETO 4Yepe3 MPOBOAHUK, OT HANpPSHKEHHs HAa MPOBOJHUKE; HMCCIEIOBaHUE
MOCJIEIOBATEILHOTO M TMApajUIeIbHOTO  COCIMHEHWA  TMPOBOJHUKOB):  IJIAHUPOBATh
UCCIIEIOBaHNE, COOMpATh YCTAHOBKY M BBIMOJHATH H3MEPEHHS, CIEAys MPeI0KCHHOMY



any, (UKCUPOBATh PE3YNIbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BUE TaOmHI U rpadukos,
JIeN1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS;

—TIPOBO/IUTh KOCBEHHBbIC M3MEpeHHsT (U3MYeCKHX BeNUYMH (yAeibHAas TEIIOEMKOCTD
BEIIIECTBA, COMNPOTHUBICHHE IPOBOJHHKA, paboTa M MOLIHOCTh 3JIEKTPUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHHUsS, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS MPEeaoKEeHHON
UHCTPYKLIUH, U BBIYUCIIATH 3HAUYCHUE BEIIUYMHBI;

—Cc001r0/1aTh TPaBUIIa TEXHUKHU 0€301acHOCTH NpH padoTe ¢ 1abopaTOPHBIM 000PYI0BAaHHEM;
—XapaKTepHU30BaTh MPUHIMIIBI IEHCTBUS HM3YYEHHBIX HPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢
OMOpOil Ha WX ONMUCaHWA (B TOM YHUCIE: CHCTEMa OTOIUICHHS IOMOB, TUTPOMETp, IapoBas
TypOHHa, aMIIepMETpP, BOJIBTMETP, CUETUMK IEKTPUUECKONW SHEPIHH, JIEKTPOOCBETUTEIIbHBIE
puOOpbI, HarpeBaTeNIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), 3JIEKTPUUECKHE IPEIOXPAHUTEIN;
3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb IIOCTOSHHOIO TOKA), MCIIOJB3Yys 3HAaHUS O CBOMCTBax
¢u3nUecKux sSBICHUNA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

—pacro3HaBaTh POCTbIe TEXHUYECKHE YCTPOUCTBA U U3MEPUTENIbHbIE IPUOOPHI IO CXEMaM U
CXEMaTHYHBIM DPUCYHKaM (KUJKOCTHBIH TEPMOMETpP, TEPMOC, ICHXPOMETP, TUTPOMETP,
JIBUTaTellb BHYTPEHHEI'0 CrOPaHUsl, 3JIEKTPOCKOI, PEOCTAT); COCTABJIATh CXEMBbI MEKTPHUECKUX
Henel C MOCIeI0BaTeIbHBIM U MapaJUIeIbHBIM COCTMHEHUEM 3JIEMEHTOB, PasiifNyasi YCIOBHbBIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX LIEeTIeH;

—TIPUBOJUTH MPUMEPBI/HAXOIUTh WH(POPMAIUIO O MPUMEPaX MPAKTUIECKOTO UCIIOIb30BAHUS
(¢u3nUecKrx 3HaHUH B TIOBCEHEBHOM XHU3HU JUI1 oOecrieueHHs 6€3011acHOCTH NPU 0OpaIleHUuH
¢ mpubOpaMH ¥ TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHHUsS 3A0POBBS U COOIIOACHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpelie;

—OCYIIECTBIATh TMOWCK HWHpOpManuud (HU3MYECKOro cojepkaHus B cetu VHTepHeT, Ha
OCHOBE HMMEIOIIUXCA 3HAHUN W MyTEM CPABHEHUS JONOJIHUTEIbHBIX MCTOYHUKOB BBIJEIAThH
UH(POPMALINIO, KOTOPAst SBJISIETCS IPOTUBOPEUNBOM MIIH MOXKET OBITh HEJOCTOBEPHOM;
—MWCIHOJb30BaTh IPU BBINOJHEHUHM Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO JIMTEpATypy
(GU3MIeCKOTr0 COAEepXKAaHMSA, CIPABOYHBIE MaTepHalbl, pecypchl ceTh VIHTepHeT; BIaJeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HMHGPOpPMALMU M3 OJHOM 3HAKOBOH
CHCTEMBI B IPYTYIO;

—C03/aBaTh COOCTBEHHbIE ITUCBMEHHBIE U KpaTKHE YCTHbIE COOOLIEHMs, 00001mas
UH(POPMALIHIO U3 HECKOJIBKUX HCTOYHUKOB (PH3MUYECKOTO COACPIKAHMS, B TOM YHCIE MyOJINIHO
NPEACTaBIATh Pe3yJbTaThl MPOEKTHON MM HCCIENI0BATEIbCKOW JEATEIbHOCTH; MPU 3TOM
IpPaMOTHO HCIOJB30BaTh M3YyUCHHBIH MOHATHHHBIN ammapar Kypca (DM3HWKH, COMPOBOKIATH
BBICTYIIJICHHE TIPe3eHTallueH;

—TIpH  BBIIOJHEHWH YYEOHBIX TMPOEKTOB W HCCIEAOBAaHUN (U3UYECKUX TPOILIECCOB
pacrpenesiaTe 0053aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTAaBJICHHBIMHU 33/1a4aMH, CIEAUTH
3a BBHITIOJIHEHUEM IJIaHA JICHCTBUI M KOPPEKTHPOBATH €T0, aJICKBATHO OIICHUBATH COOCTBEHHBIN
BKJIa/l B JCATEIBHOCTb I'PYIIIbI; BHICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE, MPOSBIIL
TOTOBHOCTP pPa3periats KOH(PIUKTHL

9 kanacce

[IpeameTHbIie pe3ynapTaThl HA 6a30BOM ypOBHE JOJDKHBI OTpaxaTh C(HOPMUPOBAHHOCTH
y 00y4arouuxcsi yMEHHH:
—MUCIOJIb30BaTh  TOHATHUS: CHUCTeMa OTcuéTa, MaTepuaigbHas TOuYKa, TPACKTOPHUS,
OTHOCUTENILHOCTh MEXaHUYECKOTO ABMXEHHUS, nedopmanus (ynpyras, IiacTu4eckas), TpeHUe,
[EHTPOCTPEMHUTETFHOE YCKOPEHUE, HEBECOMOCTh M TMEPErpy3Ku; IEHTP TAKECTH; aOCOITIOTHO
TBEPAOE TEJNO, LIEHTP TSKECTH TBEPAOTO TeNa, PAaBHOBECHE, MEXaHUYECKHe KoJeOaHus u
BOJHBI, 3BYK, HWH(Pa3BYK W yIbTPa3BYyK; DJIEKTPOMAarHWTHBIC BOJHBI, MIKajla 3JIEKTPO-
MAarHUTHBIX BOJIH, CBET, OIU30PYKOCTh H JadbHO30PKOCTh, CIEKTPhl HCIYCKAaHHS H
MOTJIONICHHMS; ab(a-, 0eTa- ¥ raMMa-u3IydeHUs, U30TOIIbI, SITEPHAS DHEPTETHKA;
—pa3nu4ath SIBIACHUS (paBHOMEPHOE U HEPABHOMEPHOE TMPSMOJMHEHHOE JIBIKCHHE,
PaBHOYCKOPEHHOE TIPSIMOJMHEHHOE [IBIDKEHHE, CBOOOJAHOE TAJCHHE T, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE Tell, PEaKTUBHOE JBIDKEHHUE, KoJeOaTelbHOe
NBIDKCHHUE (3aTyXamolle W BBIHYXKJCHHBIE KOJICOAaHWs), PE30HAHC, BOJHOBOE JIBIKCHHE,
OTpa)K€HUE 3BYKa, NPSIMOJIIMHEMHOE pAaCIpPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIIEHHE CBETa,



MOJTHOE BHYTPEHHEE OTpPaXEHUE CBETa, pa3jokKeHHe Oeoro cBeTa B CIEKTP M CIOXKECHUE
CHEKTPAJIBHBIX LIBETOB, IUCIEPCHS CBETA, €CTCCTBCHHAS PAJNOAKTUBHOCTb, BO3ZHUKHOBEHHE
JMHENYaTOro CHEeKTpa H3JIydyeHUs) MO ONHCAHMI0 UX XAapaKTEPHBIX CBONCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

—pacro3HaBaTh IMPOSIBIEHUE HM3YYCHHbIX (PU3MUECKUX SIBIECHUH B OKpy’KarolieM Mupe (B
TOM 4YHcie (U3NYECKHE SBICHUS B IPH- pPOJE: NPWIMBBI U OTJIMBBI, JBIKCHHE IUIAHET
ConHEYHOM CHCTEMBI, PEaKTUBHOE [BWJKEHUE >KMBBIX OPIaHHM3MOB, BOCIPHITHE 3BYKOB
KUBOTHBIMH, 3EMJIETPACEHUE, CEHCMHYECKHE BOJIHBI, I[yHAaMH, 9XO, LIBETA TE€J, ONTUYECKUE
ABJICHUS B IpHUPOJAE, OHOJOrMYecKoe JEeHCTBHE BHUAMUMOIO, YIbTPa(pHOIETOBOIO MU
PEHTTCHOBCKOTO HW3JYyYCHHUH; E€CTECTBEHHBI paJMOAaKTUBHBIA (DOH, KOCMHYECKHE JYYH,
paZoaKTUBHOE U3IIy4YEHUE ITPUPOJHBIX MUHEPAJIOB; NCHCTBUE PAAMOAKTUBHBIX U3Iy4YCHUN Ha
OpraHu3M 4YellOBeKa), MPH 3TOM MEepPEBOIUTH MPAKTUUECKYIO 3a7adyy B Yy4eOHYIO, BBIICISATH
CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3MUECKUX SBICHUH;

—ONKChIBaTh M3y4YCHHbIE CBOWCTBA Tl M (U3MYECKUE SIBICHUS, HUCIONIB3Ys (usnueckue
BEJIMYMHBI (CpeAHsiI M MIHOBEHHAas CKOpPOCTb Tejda IIpU HEPAaBHOMEPHOM JIBUJKEHUH,
YCKOpEHHE, INEepEMEIIEHUE, IyTh, YIJIOBas CKOPOCTb, CHJa TPEHUs, CWJIA YINPYTrOCTH, CHIIA
TSOKECTH, YCKOpPEHHE CBOOOJHOIO NaJeHHs, BeC Teja, MM- IyJIbC Tela, HMILYJIbC CHIIBL,
MeXaHu4eckass paboTa M MOIIHOCTb, IOTEHLIMalbHas B3HEPrusl Teja, IOJHATOrO HaJ
IIOBEPXHOCTBIO 3€MJIM, IOTCHIMAIbHAS JHEPrus CXKATOM IPYKUHBI, KNHETUYECKAsh YHEPTHUS,
[I0JIHAs MEXaHWYecKas 3HEpPrus, NEpUoja U 4YacToTa KoieOaHuM, JUIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, IMOKAa3aTelb IMPEIOMJICHUS Cpe/bl); IPU ONUCAHUU
IPAaBWIbHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOJIb3YEMBIX BEIU- YHH, OOO3HAUECHUS U
eIMHUIBl (PU3MYECKUX BEIMYUH, HAXOAUTh (DOPMyJibl, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYHMHY C IPYTMMHU BEITUYUHAMH, CTPOUTH I'pa)MKy M3YYEHHBIX 3aBHCUMOCTEH (HU3MIECKHX
BEJIMYUH;

—XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKHUE SIBICHUS M IPOLECCHI, MCIOJbB3Ys 3aKOH
COXpaHEHMsI SHEPIuu, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHLIUI CYNEPHO3ULUN CHUJI, IPUHIIUI
OTHOCUTENIBHOCTH ['anunes, 3akoHel HBIOTOHA, 3aKOH COXpaHEHMs MMIIYJIbCA, 3aKOHBI
OTpPaKEHUsI U MPEIOMIICHHS CBETa, 3aKOHbI COXPAHEHMsI 3apsiIOBOIO U MAacCCOBOI'O YHCEI MPHU
AJICPHBIX PEaKLUAX; MPU 3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTEeMaTUYECKOE BbIPAKEHUE;

—O0OBACHATHh (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTyallui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh PUUUHHO-CIIEACTBEHHbBIE CBA3H, CTPOUTh
00BsICHEHHE U3 2—3 JOrMYEeCKHUX LIaroB ¢ ONOpoi Ha 2—3 U3yUYeHHBIX CBOMCTBA (prU3HUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—peniath pacy€THbIC 3a7a4u (OMMUPAIOLIUECS HAa CUCTEMY U3 2— 3 ypaBHEHMIl), HCTIONb3ys
3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIIME (PU3MUECKUE BEIMUMHBI: HAa OCHOBE aHAIN3a YCIOBHS
3a/la4yl 3aluChIBaTh KPAaTKOE YCJIOBME, BBIABIATH HEIOCTAIOIINE UM W30bl- TOUHBIE JaHHBIE,
BBIOMPATh 3aKOHBI U (HOPMYJIbl, HEOOXOJUMBIE JUISI peIlIeHH s, TPOBOIUTH PacU€Thl U OLICHUBATh
PEUTUCTUYHOCTD OTYYEHHOTO 3HaYeHUS! PU3NYECKON BETMUHHBI;

—pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEIINTh MPU MOMOIIM (PU3HMUECKUX METOJIOB;
UCIIOJIb3YSl ONMCAHUE MCCIENOBAHUS, BBIIEIATh IPOBEPSEMOE IPEANIOIOKEHUE, OLEHUBATH
MPaBWIBHOCTh MOPSAJKA MPOBEACHUS HCCIEJOBaHMS, JAENaTh BbIBOJABI, HWHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUH U ONBITOB;

—TIPOBOJIUTh OMBITHl 1O HAOTIOJEHUIO (PU3NYECKUX SBICHUM WM (PU3MUECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUsS PHEPIUH; 3aBUCHUMOCTH MepHoja
Koje0aHUN NPYKMHHOTO MasTHHKAa OT Macchl TIpy3a M JKECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUIUTYAbl MaJblX KoJeOaHWii; MpSAMOJIMHEHHOe  paclpoCTpaHEHHE
CBETa, paslio)keHue Oenoro cBeTa B CIEKTP; H3YYEHHE CBOMCTB HU300paeHHs B
IUIOCKOM 3€pKaJie M CBOMCTB M300paskeHHs MpeaMeTa B cOOMparollel JHMH3e; HaOIoeHne
CIUIOIIHBIX M JIMHEHYAThIX CHEKTPOB M3JIYYEHHS): CaMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3
u30BITOYHOTO Habopa 0O0OpyIOBaHHUS; OMNHCHIBATH XOJl ONbITA U €ro pe3yjbTaThl,
(bopMyITUPOBATh BHIBOJIBI;

—IIPOBOJIUTH MIPU HEOOXOJUMOCTH CEpHUIO MPSIMBIX U3MEPEHH, ONpEAesis CpeHee 3HaueHHe



U3MepIeMoil BeMUMHBI ((POKYCHOE pacCcTOsIHHE COOMparoliel JTUH3bI); 000CHOBBIBATH BHIOOD
croco0a U3MEpeHHsI/M3MEPUTETHLHOTO TTPHOOpa;

—IIPOBOJIUTh HCCIICZIOBAHUE 3aBUCUMOCTEH  (U3MYECKMX BEJIMYMH C HCIOJIb30BaHUEM
OpSAMBIX M3MEPEHHUH (3aBUCUMOCTh IyTH OT BPEMEHHU INPH PABHOYCKOPEHHOM JIBMKEHUHU 0e3
HAyaJbHOM CKOpPOCTH; Iepuoja KoJIeOaHWH MaTeMaTHYeCKOro MasTHUKAa OT AJMHBI HUTH;
3aBHCHUMOCTH YIJIa OTPAKEHHS CBETa OT YIJia MaJeHUs U yria MpeJoMIICHHUS OT yria MajeHus):
IUIAHUPOBATh UCCIIE0BAHUE, CAMOCTOATENIBHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH PE3YJIbTAThI
MOJYYEHHOM 3aBUCUMOCTH (PU3UUECKUX BEIWYHMH B BUJE TaOIUIl M TpapHUKOB, JIEIaTh BHIBOJIBI
10 pe3ysbTaTaM UCCIIEIOBaHUS;

—IIPOBO/IUTh KOCBEHHbIE N3MEPEHUs (PU3NUYECKUX BEIMUYMH (CPEIHSSI CKOPOCTh M YCKOPEHHE
TeJa IPU PABHOYCKOPEHHOM [IBUKEHUH, YCKOPEHHE CBOOOJHOIO MaJgeHMs, KECTKOCTh
OPYXKUHBI, KOOQ(UIIMEHT TPEHUS  CKOJBKEHHUS, MeXaHHueckass paboTa W MOIIHOCTb,
4yacToTa U NepuoJl KojebaHui MaTeMaTH4eCKOro U MPYKUHHOIO MasiTHUKOB, ONTHYECKas CUJIa
coOuparonield  JUH3BI, PAAMOAKTHUBHBIA (OH): IUIAHHUPOBATH HW3MEPEHUs; CoOUpaTh
SKCHEPUMEHTAJIbHYK0 YCTAaHOBKY M  BBINOJHATH HW3MEPEHUs, Cleaysd IpeUI0KEeHHOM
WHCTPYKLIMHU; BBIYUCIISTh 3HAYEHUE BEIMYMHBI M AHATU3UPOBATH IMOJyYCHHBIE PE3YIbTaThl C
y4€TOM 3a/1aH- HOHM MOTPELIHOCTH U3MEPEHU;

—Cc00J110/1aTh MpaBUJIa TEXHUKHU 0€3011aCHOCTH NpH padoTe ¢ 1ab0paTOPHBIM 000PYL0BAaHHEM;
—pa3nuyaTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (PU3NUYECKUX MOJE- JIeH: MaTepHaibHas TOUKa,
abCOJIIOTHO TBEPIOE TEJNO, TOYCUHBIH MCTOYHHMK CBETa, Jy4, TOHKas JMH3a, IJaHeTapHas
MO/IENIb aTOMa, HyKJIOHHAsI MOJIeJTb aTOMHOTO SI/Ipa;

—XapaKTepU30BaTh MPUHIIMIIEI IEHCTBUS HM3YYCHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpOil Ha MX omnucaHus (B TOM YHCIE: CIMJIOMETp, AATUUKHM IOJIOKEHMs, PAaCCTOSHUS U
YCKOPEHHUs, pPaKeTa, D5XOJOT, OYKH, IEpPHUCKOI, (oToammapar, OINTHYECKUE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, KaMepa BuiibcoHa), UCNONb3ys 3HAHUSA O CBOMCTBaX (U3MYECKUX
SIBIICHUI U HEOOXOM-MbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

—WCIOJB30BATh CXEMbl M CXEMATUYHBIE PHCYHKH H3YYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTENBHBIX ~ MPHOOPOB M TEXHOJIIOTHYECKHUX  MPOIECCOB  MPH  PEUICHUU
y4eOHO-NIPaKTUUECKUX 3a]ay; ONTUYECKHE CXEMBbI JJIs IOCTPOSHUS M300pakeHUI B IIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

—IIPUBOJUTH IPUMEPBI/HAXOIUTh HH(OPMALMIO O NMPUMEpPaX MPAKTUYECKOTO MCIIOJIb30BAHMS
¢u3nUecKuX 3HAHWHN B TIOBCETHEBHOW KHU3HH JUIA 00ecTieueHHs 0€301MacHOCTH MPU OOpaIIeHUH
¢ mpubopaMH U TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHHUs 3A0POBbS U COOIIOAEHUS HOPM
HKOJIOTHYECKOTO MOBENICHHS B OKPYKaIOIIEH Cpee;

—OCYIIECTBIATh TMOMCK HMH(pOpMaruu (GHU3NUECKOro cojaepkaHust B ceTu VHTepHer,
CaMOCTOSITENILHO ~ (OpPMyNIUpPYs MOUCKOBBIM  3ampoc, HAXOAUTh IYTH  OIpeesIeHUs
JIOCTOBEPHOCTH  TIOJIYy4eHHOM HH(OpMaluu Ha OCHOBE HMMEIONIUXCS  3HAHUW U
JIOTIOJTHUTEIBHBIX UCTOYHUKOB;

—MCHOJb30BaTh MPU BBINOJHEHUM Y4YEOHBIX 3aJaHUN HAYYHO-TOMYJSPHYIO JINTEPaTypy
(GU3NIECKOTO COMEpKAHMS, CIPAaBOYHBIE MaTepHalbl, pecypchl ceTh VIHTepHeT; BIaJeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WMHGPOpPMAlUU M3 OJHOM 3HAKOBOH
CHCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHbIE NMUCHbMEHHbBIE U YCTHBIE COOOIIEHMS Ha OCHOBE MH(OpManuu u3
HECKOJIbKUX HCTOYHHUKOB (DU3UYECKOTO COAEp)KaHUs, MyOJIMYHO MPEACTABIATh PEe3yJbTaThl
MPOEKTHON WM HCCIIEOBATENbCKON NIEATENFHOCTH; TPH 3TOM TPaMOTHO HCIOJIb30BATh
U3yYEHHBIN MOHATUHHBIA ammapaT HM3y4aeMoro pas- jena (QHU3UKH U CONPOBOXKAATh
BBICTYIJICHHE TIPE3CHTAINEH ¢ YIETOM 0COOCHHOCTEH ayIMTOPHH CBEPCTHUKOB.



