AHHOTaus K padoyeil mporpamme no npeamery «@u3suka»
Pabouass mporpamma ydeOHoro mnpeamera «®Dusmka» Ha YpOBHE OCHOBHOTO OOILEro

o0pa3oBaHUsl COCTaBJIEHA B COOTBETCTBUM C TpeOOBaHUSAMH, yTBEpKIEHHbIMH DenepanbHbIM

rOCY/IapCTBEHHBIM 00pa30BaTENIbHBIM CTAHIAPTOM OCHOBHOTO OOIIIEro 00pa3oBaHMUsI.

PaGouas nmporpamma mo ¢usuke A1 yqammxes 7-9 xkinaccoB, pazpaboTaHa Ha OCHOBAHHUH

CJICAYIOIHNX HOPMATUBHO-IIPABOBLIX JTOKYMCHTOB U MaTCPUAJIOB!

v

v

(benepanpHOro 3akoHa "OO6 ob6pazoBanuu B Poccuiickoit @eneparnuu” ot 29.12.2012 Ne
273-D3 (11.6 c1.28);

(denepanbHOrO TOCYAApCTBEHHOTO O0OPa30BATENBLHOTO CTaHAApTa OCHOBHOTO OOIIETO
oOpazoBanusi (mpukaz MwuHHCTEpCcTBa mpocBemieHuss Poccuiickoit  Dexepanun
(Munnpocemenust Poccun ot 31.05.2021 Ne 287);

KOHIIETIIIMK TIpernoAaBaHus ydeOHoro mnpeamera «®DPu3uwka» B 00pa30BaTEIbHBIX
opranm3amusx P®, peanusyrommx OCHOBHBIE OO0IIe00pa3oBaTeIbHbIE MPOrPAMMEI,
yTBepXKACHHBIE pemeHreM Kosuterum MUHHCTEpCTBA MPOCBEHMICHUSA(TIPOTOKONT  OT
03.12.2019 r.);

MIPUMEPHOU pabodeii mporpaMMBbI IO (PU3HKE HA YPOBHE OCHOBHOT'O 00IIIETr0 00pa3oBaHUs
st 5-9  kimaccoB  00mIe0Opa3oBaTENbHBIX  OpraHu3anuii  (ogo0peHa pemieHueM
(dbenepanpbHOr0 y4eOHO-METOAMYECKOTO OOBEAWHEHUST 10 00mmeMy oOpa30BaHHIO
npotokou 3/21 ot 27.09.2021r.);

esu npeamera:

YCBOCHHE YYAI[MMHCS CMBICIIa OCHOBHBIX TOHSTHH M 3aKOHOB (DU3HMKH, B3aUMOCBS3H
MEXy HUMH;

(hopMHUpOBaHKE CUCTEMBI HAYUHBIX 3HAaHUH O IPUPOJE, €€ PyHTaMEHTaIbHbIX 3aKOHAX JUIs
IOCTPOCHUS MIPECTABICHHA O (PU3MUECKON KapTUHE MUPA;

cUcTeMaTH3allMsg 3HAHUH O MHOroodpasuu OOBEKTOB U SABJICHHHA MPHUPOIBI, O
3aKOHOMEPHOCTSIX MPOLECCOB U O 3aKOHaX (PU3MKM A OCO3HAHUS BO3MOYKHOCTH
Pa3yMHOI'0 UCIIOJIb30BaHUs JOCTHKEHUM HayKU B TAJIbHEMIIIEM Pa3BUTUU [IUBHIN3ALNY;
(dopmupoBaHue yOEXKIEHHOCTH B II03HABAEMOCTH OKPYXAIOIEro MUpPa U JOCTOBEPHOCTH
HAy4YHBIX METOJIOB €r0 N3Y4YEHHUS;

OpraHu3alys 3KOJOTHYECKOr0 MBIIIJIEHHS U IEHHOCTHOTO OTHOLLIEHUS K IIPUPOJIE;
pa3BUTHE MO3HABATENILHBIX HHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEH ydalMXxcs, a TaKkxke
UHTEepeca K pacIIUpeHHI0 U YriayOJeHHI0 (U3WYecKuX 3HaHWM U BbIOOpa (U3MKU Kak
npopHUIEHOIO IpeaMeTa.

,HOCTI/I)KeHI/IC menei obecrneynBaeTcs PCIICHUCM CJAEAYIOIIMX 3a1a4:

3HAKOMCTBO Y4YallUXxCia € MCTOAOM HAYYHOI'O IMO3HAHHA W MCTOAAMH HCCICOOBAHUSA
00BEKTOB U SIBICHHUIA IPUPOJIBI;

HpI/IO6p€T€HI/I€ ydyaluMucs 3HAaHUU O MCXaHUYCCKHX, TCIUIOBBIX, 3JICKTPOMArdHUTHBIX U
KBAaHTOBBIX ABJICHUAX, (I)I/ISI/I‘-ICCKI/IX BCJIMYMHAX, XaPAKTCPUIYIOIINX 3TH ABJICHUSA
(dbopMHUpOBaHHE Yy YyYalIMXCs YMEHHH HaOJIONaTh MPHUPOJHBIC SIBICHUS U BBIIOJIHSITH
OTIBITHI, JTAOOPATOPHBIE PA0OTHI U IKCIIEPUMEHTAIBHBIC HCCIICOBAHUS C HCIIOTH30BAHHEM
U3MEPUTENBbHBIX TPUOOPOB, IIUPOKO MPUMEHSIEMbIX B MTPAKTUUYECKON KU3HU;

OBJIQJICHUE YYaITUMHCS TaKUMHU OOUICHAYYHBIMH TOHSATHSIMH, KaK MPUPOIHOE SBICHUE,
SMIHMPHUYECKU YCTAHOBIEHHBIH (akT, Mpobdiema, TUMOTe3a, TEOPETHYECKUH BBIBOJ,
Pe3yIbTaT IKCIIEPUMEHTAIBHOM TPOBEPKH;

NOHMMAaHUE yYalllUMUCS OTIMYMNA HAyYHBIX JaHHBIX OT HENPOBEPEHHOM HH(OpMaIuH,
OCHHOCTHU HAYKH IJId YAOBJICTBOPCHUA 6BITOBBIX, IMPOU3BOACTBCHHBIX U KYJIbTYPHBIX
NOTpeOHOCTEH YesIoBeKa.

C yuérom nporpammsl Bocriutanust MAOY Torkas COLL um. A.K.CrepentoxuHa B paboueit
MPOrpaMMe OTPAKAETCS pealin3alus BOCIMUTATEILHOTO MOTEHIMANa ypoKa (U3UKH, KOTOPBIH



MIPEINoJIaraeT UCIOJIb30BAHUE PA3IMYHBIX BUJIOB U OPM JEATEIBHOCTH, OPUEHTUPOBAHHOW Ha
LIEJIEBbIE TPUOPUTETHI, CBA3aHHBIE C BO3PACTHBIMU OCOOEHHOCTSIMHU O0YUYaIOLIHXCS:

v HIPHUBJICYCHHUC BHHUMAHUSA 06yqa101u1/1x051 K HOCHHOCTHOMY AacCIICKTY H3YYdaCMbIX Ha YPOKE
SIBIICHUI, OpraHU3ali0 WX paboThl C TMOJyY4aeMOW Ha YpPOKE COIMAIbHO 3HAYMMOUN
uHpopmanueit — HHUIMUPOBaHKUE ¢€ 00CYXICHHS, BHICKA3bIBAHKS O0YUYAFONMMUCS CBOETO
MHEHHUS 110 €€ TTOBO1Y, BRIPA0OTKa CBOET0 K HEM OTHOIIICHHUS;

v\ JIEMOHCTPALMIO OOYYaIOIIUMCS HPUMEPOB OTBETCTBEHHOIO, TIPAKIaHCKONO IIOBEICHMS,
MIPOSIBIICHUST YEJIOBEKOMIOOUS u J00pOCepIeyHOCTH, 4Yepe3 MOoAdOp COOTBETCTBYIOIIETO
Martepuaia s paboThl Ha YpOKe, MPOOIEMHBIX CUTYAIUi Ik OOCYKICHHUS B Klacce;

v/ IpUMEHEHHE HA yPOKE HHTEPAKTHBHBIX (POPM pabOThI ¢ 00YUAONMMHUCS : HHTEIUIEKTYaIbHBIX

UTrp, CTUMYJIUPYIOUIMX TI103HABATEIbHYIO MOTHBALMIO OOYyYalOUIMXCS; IUAAKTHYECKOIO
TCaTpa, raAC MOJYYCHHBIC Ha YPOKC 3HAHHA OGBIFpBIBaIOTCSI B T€AaTpPaJIbHBIX MOCTAHOBKAX;
JUCKYCCHM, KOTOpbIE AT OOy4yalolMMCS BO3MOXXHOCTb NPHUOOPECTH OINBIT BEACHUS
KOHCTPYKTUBHOTO [JHajiora; TPYMNIOBOH pabOThl WiaM pabOThl B Mapax, KOTOPHIE yd4ar
oOyuaronuxcst KOMaHIHOW paboTe U B3aUMOJEHCTBUIO C IPYTUMH 00yYaroIIMMHUCS;

4 WHULOUHUPOBAHUC U MTOAJACPIKKA HCCHGHOB&TGHBCKOﬁ JCATCIbHOCTH 06y‘-IaIOHII/IXC$I B paMKax

peanu3anuy UMM MHAUBUAYAJIBHBIX U TPYNIIOBBIX MCCIIEI0BATEIBCKUX IIPOEKTOB, YTO JACT
o0yJaromuMcsi  BO3MOXKHOCTb ~ IPUOOPECTH  HABBIK  CaMOCTOSTEIBHOTO  PEIICHUs
TEOpEeTUYECKON MpPOoOJEeMBbl, HaBbIK T€HEPUPOBaHMA M O(GOpPMIIEHUS COOCTBEHHBIX WHACH,
HaBbIK YBa)XXUTEJIBHOTO OTHOIICHHS K UYYKMM HJAEsIM, OpOPMIIEHHBIM B paboTax Apyrux
uccieaoBaTesell, HaBbIK MyOJUYHOTO BBICTYIUIEHHUS NIEPE] ayIUTOpUEH, apryMEHTUPOBAHUN
OTCTAauBaHUs CBOEH TOUKH 3PEHMUS.

VY4eOHbIM MJIaHOM Ha U3ydeHHe (PU3UKHU OTBOAUTCS 242 yaca.
[Iporpamma peanusyercs:

- i 7 knacca B o0beMe 70 yacoB B roj, 2 yaca B HEJIEIO;

- 014 8 kitacca B 00beMe 70 4acoB B T'ojl, 2 yaca B HEJETIO;

- s 9 ximacca B 00eMe 102 gaca B rof, 3 yaca B HEEIIO.

Pabouast mporpamma 1o (usuke mpernonaraeT ucroyib3oBanue cueaytomero YMK:

1.

2.

YueOuuk. @usuka — 7 knacc, aBrop A.B. [Iépeimkun, A.W. Banos; PekomengoBano MO PO
. Mockga. «IIpocserienue;

VYyeonuk. ®uszuka — 8 kiacc, aBrop A.B. [1€primkun, A.W. UBanos; PexomengoBano MO PO
. Mockga. «IIpocsemienue;

VYuebnuk. Om3uka — 9 xmace, arop A.B. IIépeiukun, 'yrhuk E.M, A.W. UBanos, IlerpoBa
M.A. Pexomengoano MO P® . Mocksa. «IIpocBemienue»;

[Inanupyemble pe3y/bTaTbl 0OCBOEHHUS YH1eOHOI0 MpeAMeTa.

Nzydenne yuebHOrO npeamera «Dusnka» Ha YpOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs

JOJDKHO — o0ecreuynBaTh JOCTH)KEHUE CIEAYIOUIMX JIMYHOCTHBIX, METalpeIMETHBIX U
MIpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

Jluunocmmuowte pée3yiomantbl

Ilampuomuuecrxoe socnumanue:

—TIpOsIBJICHUE MHTEpeca K MCTOPHH U COBPEMEHHOMY COCTOSHHIO POCCHUHCKON (PH3MUECKOM
HayKH;

—IIEHHOCTHOE OTHOIICHUE K JTOCTHKECHUSIM POCCUUCKUX YUEHBIX-(DU3HUKOB.

I'padsxcoanckoe u 0yxo8HO-HpagCcmeeHHoe 80CNUMAaHuUe:

—TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYX/IEHUH OOILECTBEHHO- 3HAYMMBIX U ITHUYECKUX
po0JieM, CBA3aHHBIX C MMPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUH (PU3UKU;



—OCO3HAHUE BAKHOCTH MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B AEATEIIBHOCTH YYEHOTO.
Ocmemuueckoe gocnumadue:

—BOCHPHUITHE AICTETUYECKUX KauyeCcTB (PU3NUECKOW Hayku: €€ TapMOHHYHOTO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH. LIEHHOCTH HayYHOTO MMO3HAHUS:

—OCO3HAHUE IEHHOCTH (PU3MYEeCKOW HAayKWM KaK MOIIHOTO WHCTPYMEHTA TO3HAHHS MUDPA,
OCHOBBI Pa3BUTHUS TEXHOJOTH, BAXKHEUIIIEH COCTABISAIONIEH KYIbTYpBbI;

—pa3BHUTHE HAYYHOM JI0003HATENFHOCTH, HHTEPECA K UCCIIEIOBATEILCKOM 1eATETHbHOCTH.
Dopmuposanue Kyibmypsbl 300p08bsi U IMOYUOHAILHO20 ONA2ONOYYUUSL:

—OCO3HaHHUE MEHHOCTH 0€30macHOro o0pas3a KM3HU B COBPEMEHHOM TEXHOJOTHUYECKOM MUPE,
BKHOCTHU TMPaBWJI 0€30MaCHOTO TOBEJEHHUS Ha TPAHCIOPTE, Ha JAOPOrax, C ANEKTPUICCKUM U
TEIUIOBBIM 000PYOBaHHEM B JOMAIIIHUX YCIOBUSX;

—c(opMUPOBAHHOCTH HaBBIKA pedekcun, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKOTO e
MpaBa y IPpyroro 4eyioBeKa.

Tpyoosoe 6ocnumatnue:

—AaKTHBHOE y4aCTHUE B PEUICHUU NMPAKTUYECKUX 3a7a4 (B paMKaX CEeMbH, IIKOJIbI, TOPOIa, Kpas)
TEXHOJIOTMYECKOW U COIMANIBHON HAMpPABICHHOCTH, TPEOYIONIMX B TOM 4YHCIE U (PHU3UIECKUX
3HaHUM;

—HWHTEPEC K MPAKTUICCKOMY H3YUCHHIO MPOQPECCHUil, CBI3aHHBIX C (DU3HKOM.

Oxonoeuueckoe gocnumanue.

—OpHEHTallusl Ha MpuUMeHeHHe (U3MUECKUX 3HAHUM [UIs pelleHds 3ajad B o0iactu
OKPY>KaIOIIEeH Cpe/ibl, INIAHUPOBAHUS MMOCTYIKOB U OIEHKH MX BO3MOKHBIX TOCIEICTBUMA IS
OKpYKarolleu cpeabl;

—OCO3HaHUE TI00aTBHOTO XapaKTepa IKOJIOTMYECKUX IMPOOJIeM U MyTeH UX PeIIeHHUS.
Aoanmayus obyuarowe2ocs K USMEHAIOWUMCS YCI08UAM COYUATbHOU U NPUPOOHOLL Cpedbl.
—TII0TPeOHOCTh BO B3aUMO/ICHCTBUU TIPH BHITIOJTHEHUH HCCIEAOBAHUN U MPOSKTOB (PU3NIECCKOM
HaIlpaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM APYTHX;

—TIOBBILIEHNE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pPe3 MPAKTUUYECKYIO JeATEIbHOCTH;
—TNOoTpeOHOCTH B JOPMHUPOBAHUN HOBBIX 3HAHUH, B TOM YHCIIe (POPMYITUPOBATH UJEH, TTOHSATHUS,
TUMNOTE3b O (PU3NYECKUX OOBEKTaX U SBICHHUSIX;

—OCO3HaHUE ePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00J1acTH (DU3UKH;
—TIJITAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUHN HOBBIX (DM3HUECKUX 3HAHUM;
—CTpPEMIICHHE aHAIM3UPOBATH U BBISIBIIATH B3aMMOCBSI3H IPUPOJIBI, 00IIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIONB30BaHUEM (PU3UUYECKUX 3HAHUI;

—OIICHKAa CBOMX JEWCTBUM C YYETOM BIUSHHA Ha OKPYKAIOUIYIO CpeAy, BO3MOXKHBIX
TI100abHBIX TOCTEICTBUN.

Memanpeomemmnuwie pe3ynomamol

7 Knacc

Ynueepcaﬂbnble no3HasamesibHbvle OCUCMEU:

Basosvie noeuueckue oeticmeusi:

—BBISIBJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC IPU3HAKH 00BEKTOB (SIBIICHU);
—yCTaHABJIMBATh CYILIECTBCHHBIM NPU3HAK KiIacCU(DUKAIMU, OCHOBAaHHUs ISl OOOOIICHUS U
CpaBHCHUS;

—BBISIBJIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYMS B paccMaTpUBaeMbIX (akTax, JaHHBIX WU
HAOJTFOICHUAX, OTHOCSIIIUXCS K (DU3NYECKUM SBICHUSIM;

—BBISIBJIATh NPHUYMHHO-CIICACTBEHHBIC CBSI3U MPH  HM3YyYCHHHM (DU3UYCCKUX SBICHHU W
MpPOIIECCOB;  JIeNaTh BBIBOJABI C  HCIOJB30BAHUEM  JCAYKTUBHBIX W  HMHIYKTHBHBIX
YMO3aKJIIOYCHUH, BBIIBUTATh THIIOTE3bI O B3AUMOCBS3SIX (PHU3UUCCKUX BEITHUHH,

baszosvie uccnedosamenvckue oeticmausi:

—HCII0JIb30BATh BOMPOCHI KaK MCCIIeI0BATEIbCKUI HHCTPYMEHT MTO3HAHNS;

—TMPOBOJUTh TI0 CAMOCTOSITEIBHO COCTABICHHOMY ILJIAHY OIIBIT, HECIOKHBIA (DU3HUCCKHIA
IKCTIIEPUMEHT, HEOOIIBIIIOE UCCICIOBAHIE (DH3HUCCKOTO SIBJICHUS;

Paboma c ungopmayueri:

—MPUMEHATh pa3jM4YHbIE METOJbI, WHCTPYMEHTBI M 3ampoChl TPH IOHCKE H O0TOOpE



nH(pOpPMalLIUY WIH JAHHBIX C YYETOM MPEJI0KEHHON yueOHOM pu3nueckoil 3a1auu;
—aHaJIW3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIUIO PA3THYHBIX BUI0B
1 HopM IpeICTaBICHHUS;

Yuueepcanvnvie kommynuxamuenwvie oeiicmeus

Obwenue:

—B X0JI¢ 00CYXXJIeHHUsI y4eOHOTr0 MaTepuaia, pe3yJbTaTOB Ja0OpaTOPHBIX PabOT U MPOEKTOB
3aJaBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMON TeMbl U BBICKA3bIBAaTh MJICH, HAICJICHHBIC Ha
peleHue 3a1a4n 1 moaepKanne 01aroKenaTeIbHOCTH OOICHHUS;

—COIOCTAaBIISATh CBOU CYXKJICHHUS C CY)KICHUSIMHU IPYTUX YYaCTHHUKOB JHMANiora, 0OHApyKUBATh
pa3iauvmue U CXOACTBO MO3UILIMI;

—BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

—IyOJIMYHO TPEJCTABIATh PE3YAbTaThl BBIOJHEHHOTO (PU3UYECKOTO OIBITa (IKCIIEPHMEHTA,
HCCIIeIOBaHUS, TIPOCKTA).

Cosmecmuas 0essmenbHOCMb (COMPYOHUYECTBO):

—IIOHUMAaTh W HCIOJB30BATh NMPEHMYILECTBA KOMAHIHOW M MHIUBUAYAJIHHOH pabOTHI MpH
pelIeHNH KOHKPETHON (PU3NYECKOM MPOOIeMBbl;

—IIpUHUMATD LECJIN COBMECTHOU ACATCIBHOCTH, OPraHU30BbIBATh ,I[eI\/'ICTBI/IH o eé JTOCTH)XXCHUIO .
pacupeneNnsiTh poiu, OOCYKIaTh MPOIECCHl W Pe3yabTaThl COBMECTHOH pabOThI, 0000IIaTh
MHEHHUS HECKOJIBKHUX JTFOJICH;

—BBIMOJIHATL CBOIO 4acTh pPabOThI, IOCTUTas KAadeCTBEHHOrO pe3yybTaTa IO CBOEMY
HAIMpPaBJICHUIO U KOOPIUHUPYS CBOM JCHCTBUS C APYTUMH YICHAMH KOMAH/IbI;

—OILIEHUBaTh KAueCTBO CBOETO BKJaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIBHO
c(OPMYTHPOBAHHBIM y4aCTHHUKAMH B3aMMOICHCTBUSL.

Ynueepcanvnuie pecynamuenvie oeiicmeun

Camoopzeanuzayusi:

—BBIABJIATE NPOOJIEMbl B JKU3HEHHBIX M YUEOHBIX CHUTyalMAX, TPeOYOLUX IJIs pELICHHs
(bu3NIeCKUX 3HAHUH;

—OPUEHTUPOBATHLCS B Pa3IMYHBIX MOJX0AAX MPUHIATUS PeLIeHUH (MHANBUYaIbHOE, IPUHSATHE
pelIeHys B rpyMnIe, IPUHATHE PELICHUN TPYIIOi);

—CaMOCTOSITEIBHO COCTAaBJIATh QJITOPUTM  pelIeHUs (QU3MUECKOM 3ajaud WIM IJIaHa
WCCIIEIOBAaHUSI C y4ETOM HMEIONMXCS PECYpCOB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEeHTHPOBaTh Npe/jlaraéMble BApUAHThI PELLICHUH;

—1eN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

Camoxoumpons (peghrexcus):

—/1aBaTh AJCKBaTHYIO OLIEHKY CUTYallUU U MpeasaraTh IU1aH €€ U3MEHEHUS,

—OOBSACHITh TPUYHMHBI JOCTIDKCHHS (HEIOCTHM)KCHHUSI) PE3yIbTaTOB ACSTEIBHOCTH, JaBATh
OLIEHKY [TPUOOPETEHHOMY OIBITY;

—OIICHUBATh COOTBETCTBHE PE3YNIbTaTa LEIH U YCIOBHUSIM.

OMoyuoHanbHbIl UHMENTeKm.:

—CTaBUTh ce0s1 Ha MECTO JPYroro 4esJoBeKa B XOJI€ CIOpa WU AUCKYCCUU Ha HAyYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUSI U JIOTHKY JIPYTOTO.

Ipunamue cebs u opyaux:

—IIpU3HABaTh CBOE MPaBO Ha OUIMOKY MpHU pelieHUH (PU3UUECKUX 3a/1a4 WK B YTBEPKICHUAX
Ha Hay4yHbIE TEMbI U TAKOE K€ IPaBO JPYroro.

8 knacc

Ynueepcanbnble noO3HaBamesIbHble OCUCMEU:

bazosvie nocuueckue oeticmeusi:

—BBISBIISAITh M XapaKTEPU30BATh CYIIECTBEHHbIEC MPU3HAKN OOBEKTOB (SIBJIICHUN);
—YyCTaHaBJIMBATh CYIICCTBEHHBIH NpPU3HAK KiIacCH(UKALUU, OCHOBAHUS IJsi 0000LICHUS |
CpaBHEHUS;



—BBISABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B PAacCMATPUBAEMBIX (aKTax, NAaHHBIX W
HAOJIOICHUSX, OTHOCAIIUXCS K (PU3UUIECKUM SIBICHUSM;

—BBISABIIATh TPUYUHHO-CJICJICTBEHHBIC CBS3M MPH H3YYCHUM (DHU3UYCCKHX SBICHUA U
MPOLIECCOB;  JIeNaTh BBIBOABI C  HCIOJB30BAHMEM JICAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJTFOUCHHHN, BBIJIBUTATh TUTIOTE3BI O B3aUMOCBSI3X (PHU3NICCKUX BEITUUHH;

—CaMOCTOSITEIBHO BBIOMpATh CIIOCOO pemieHus yuyeOHoW Qusmueckoil 3amaum (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pelIeHHs], BEIOOp HanboJiee MOAXOASAMIIEro ¢ yYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

bazosvie uccneooeamenvckue oeticmeusi:

—MHCHOJIb30BATh BOIIPOCHI KaK UCCIIE0BATEILCKUI MHCTPYMEHT ITO3HAHMS;

—TIPOBOJIUTH TI0 CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIIBIT, HE- CJIIOKHBIA (DU3HUYESCKHMA
HKCHEPUMEHT, HEOOJIBIIOE UCCIIE0BaHUE (PU3UMUECKOTO SBICHUS;

—OIICHWBaTh HAa MPHUMEHUMOCTh W JIOCTOBEPHOCTH HH(OpMAIUIO, TMOIYyYCHHYIO B XOC
WCCIICZIOBAHUS UJTH SKCIIEPUMEHTA;

—CaMOCTOSITeTFHO (OPMYITHPOBATh OOOOMICHHUS W BBIBOJBI IO pPE3yJIbTaTaM IMPOBEAEHHOTO
HaOJIOICHNUS, OIIbITA, CCIICOBAHUS,

—IIPOrHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (PU3WYECKHX MPOIECCOB, a TaKKe
BBIJIBUTATh MPEAMONI0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Paboma c ungopmayueri:

—IIPUMEHATh pa3jIM4YHble METOJbl, WHCTPYMEHTbl M 3alpochl INpU IOHCKE U 0TOOpe
nH(pOpMallMY WIH JaHHBIX C YUETOM IPEAIOKEHHON yueOHOoM pusnueckoii 3agauu;
—aHaJIN3UPOBATh, CACTEMATHU3UPOBATh U HHTEPIIPETUPOBATH MH- (POPMALIMIO PA3TUUHBIX BUIOB
1 (hopM Ipe/ICTaBICHMUS;

—CaMOCTOSITEIbHO  BbIOMPAaTh ONTHMaJbHYIO (OpMy IMpelacTaBieHUs HHPOpMALUU U
WJLTIOCTPUPOBATH peIIaeMbIe 33a/Ia4l He- CIIOKHBIMHU CXEMaMH, JUarpaMMaMu, HHOU rpadukoi
U UX KOMOMHALIUSAMU.

Yuueepcaﬂbnbte KOMMYHUKamueHble oeiicmeus

Obuwenue:

—B Xo/ie 00CyXAeHHsI ydeOHOrO MaTepuana, pe3yabTaToB Ja0OpaTOpHBIX pabOT U MPOEKTOB
3aJaBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOi TeMbl U BBICKA3bIBAaTh HJICH, HAIlCIICHHBIE Ha
pelleHre 3a7a4i U ToIepKaHKe OJ1arokenaTeaIbHOCTH OOIICHHMS,

—COTIOCTABIISITh CBOM CY)KICHHS C CYXKICHUSMHU JPYTrUX YYaCTHUKOB JHMAJora, OOHapyKUBATh
pasnuyue U CXOACTBO MO3UIIMIA;

—BBIPAKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

—ITyOJIMYHO TPEJICTABIATH PE3YJIbTAThl BBITOJHEHHOTO (PU3UYECKOTO OIbITa (IKCIIEPHMEHTA,
HCCIe0BaHUs, IPOEKTA).

Cosmecmuas OesamenbHOCHb (COMPYOHUYECMBO):

—TIOHUMaTh U MCMOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M WHAMBUAYaJIbHON pabOThl MpH
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

—TIPUHUMATH I1EJI1 COBMECTHOM IeITeTbHOCTH, OPTaHU30BBIBATh IEUCTBUS 1O €€ TOCTHKEHUIO:
pacrpenensiTh POk, OOCYXIaTh MPOIECCHl M PEe3ylbTaThl COBMECTHOM pPabOThI; 0000IIaTh
MHEHHS HECKOJILKUX JTIOJICH;

—BBIMIOJIHATH CBOI0 4YacTb pabOThl, JOCTHUras KauyeCTBEHHOTO pe3yslbTaTa [0 CBOEMY
HAIPABJICHUIO U KOOPAUHHUPYS CBOU ACHCTBUS C APYTUMHU YJICHAMHU KOMAH/IbI,

—OILIEHUBaTh KAaueCTBO CBOETO BKJaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM, CaMOCTOSITEIBHO
c(hOpMyITUPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

Yuueepcanvnwvie pecynamuensie oeiicmeusn

Camoopeanuzayus:

—BBISABIIATH TPOOJIEMBI B JKM3HCHHBIX M YYCOHBIX CUTYyallHsX, TPEOYIOIIUX I PEIIeHUs
(bu3HUYeCKUX 3HAHUM;

—OpHUEHTUPOBATHCS B PA3IMYHBIX MOAX0/AaX MPUHATHUS PEIICHUN (MHAUBUAYATbHOE, IPUHSITHE
pelieHus B rpyIIe, IPUHITHE PEIISHUN TPYIIION ),



Camoxonmpons (peghrexcusi):

—1aBaTh aJICKBATHYIO OIIEHKY CUTYAIlMU U TpeajiaraTh MiaH e€ N3MCHEHUS;

—OOBSICHITh TPUUYUHBI JOCTHKCHHUS (HEHOCTH)KCHHS) PE3YJIbTaTOB JEATEIHLHOCTH, IaBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY;

—BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh (B TOM YHCJIC B XOJ BBIMOJHEHUS (PU3MUECKOTO
WCCIIEZIOBAaHUSl WIIM TPOCKTa) Ha OCHOBE HOBBIX OOCTOATENBCTB, W3MECHHBIIHMXCS CHUTYaIUH,
YCTaHOBJICHHBIX OIUOOK, BOSHUKIIUX TPYIHOCTEH;

—OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa 1eJId U YCIOBHUSM.

OMOYUOHAIbHBIL UHMENICKIN.:

—CTaBUTh ce0s HA MECTO JPYTOro YeIoBeKa B XOJIE CIIOpa WM JUCKYCCHH Ha HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY APYroro.

Ipunsamue cebds u opyaux:

—TMpHU3HABaTh CBOE MPABO HA OMMOKY MPHU pelieHnH GU3NIECKUX 3a/1ad WA B YTBEPKIACHUSIX
Ha Hay4YHBIE TEMBI U TAKOE XK€ MPaBO JIPYTroro.

9 knacc

Yuueepcaﬂbubw no3HaeamesibHble OCUCMEUA:

bazosvle noeuueckue oelicmeus:

—BBISBIISTh M XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKNA OOBEKTOB (SIBICHUN);
—YyCTaHaBJIMBaTh CYIIECTBEHHBIH NpPH3HAK KiIacCU(UKAIUUA, OCHOBAHHS MJisi OOOOIICHHUS |
CpaBHEHUS,

—BBISIBJIATh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B paccMaTpuBaeMbIX (akTax, MaHHBIX U
HAOJIOICHUSX, OTHOCAIIUXCS K (PU3UIECKUM SIBIICHUSIM;

—BBISIBJIATh TPUYMHHO-CIICACTBEHHBIC CBS3M TPU H3YyUYCHUH (DU3NYECKUX SBICHUA U
MPOLIECCOB;  JIeNIaTh  BBIBOJBI C  HCIOJIB30BAHUEM JCAYKTHMBHBIX M  HMHAYKTUBHBIX
YMO3aKIJIFOUCHHH, BBIIBUTATh THIIOTE3bI O B3AMMOCBS3SIX (PU3NUECKUX BEITUYMH;

—CaMOCTOSTEIbHO BBIOMPATh CHOCOO pelieHus yuyeOHoW ¢usmueckol 3amauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB peIleHHs], BEIOOp HanboJiee MOAXOASIIEro ¢ yYETOM CaMOCTOSITENIEHO
BBIJICJICHHBIX KPUTEPHUEB).

bazosvie uccneoosamenvckue oeticmeusi:

—MHCHOJb30BATh BOIPOCHI KaK UCCIIE0BATEILCKUI MHCTPYMEHT IT03HAHMS;

—TIPOBOJUTH IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIAHY OIIBIT, HE- CIOXHBIA (DU3MUECKHit
HKCHEPUMEHT, HEOOJIBIIIOE UCCIIe0BaHUE (PU3MUECKOTO SBICHUS;

—OIICHUBaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HMH(OpMaIUIO, IMOJYyYEHHYIO B XOZE
WCCIICIOBAaHUS UJTH SKCIIEPUMEHTA;

—CaMOCTOSITENBHO (OPMYIUPOBaTh OOOOIIEHUS U BBIBOABI IO pe3yiabTaTaM IHMpPOBEIAEHHOTO
HaOJIOICHNS, OIIBITA, UCCIICOBAHUS,

—IIPOrHO3UPOBaTh BO3MOXKHOE JajbHEHIIee pa3BUTHE (PU3NYECKHX MPOLECCOB, a TaKxkKe
BBIJIBUTATh TPEANONI0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Paboma ¢ ungopmayueti:

—IIPUMEHATh pa3IMYHbIE METOJbl, MHCTPYMEHTbl W 3alpochl IpU IOUCKE M O0TOOpe
nH(pOpMallUY WIH JaHHBIX C YUETOM IPEAIOKEHHON yueOHOoM pusnueckoi 3agauu;
—aHaJIN3UPOBATh, CACTEMATH3UPOBATh U HHTEPIIPETUPOBATH MH- (POPMALIMIO PA3TUUHBIX BUIOB
u (GopM Ipe/ICTaBICHMS;

—CaMOCTOSITEIbHO  BBIOMPAaTh ONTUMalbHYIO (opMy mpeacTaBieHUss HHGOPMALMU U
WJLTIOCTPUPOBATH pelIaeMble 3a/1a4l He- CIIOKHBIMHU CXEMaMH, JUarpaMMaMu, HHOW rpadukoi
U UX KOMOMHALIUSAMU.

Yuu(;epcaﬂbnbte KOMMYHUKamu6HblE oeiicmeus

Obuwenue:

—B X0JI¢ 00CYXIIeHUsI Yy4eOHOr0 MaTepuaia, pe3yJibTaToB J1abOopaTOPHBIX PabOT U MPOCKTOB
3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOi TeMbl M BBICKAa3bIBATh HJICH, HAIICJICHHBIC Ha
pelieHne 3aa4n U MoifiepKaHue 01aroxenaTeIbHOCTH OOIIEHUS;



—COIIOCTAaBIISATh CBOU CYXKJEHUS C CYKACHUSIMH IPYTUX YYaCTHUKOB JHAlIOra, 0OHApYKUBATh
pasiauuue U CXOACTBO MO3ULIMIA;

—BBIpaXKaTh CBOIO TOYKY 3pEHUs B YCTHBIX M MMChMEHHBIX TEKCTaX;

—IIyOJIMYHO MPEICTaBIATh PE3yIbTaThl BBHIOJHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIIeIOBaHUS, IPOEKTA).

Cosmecmuas OessmenbHOCMb (COMPYOHUYECMBO):

—IIOHUMAaTh U HCIOJb30BATh NMPEUMYILECTBA KOMAaHIHOW M MHIMBUAYaJIbHOH paboOTHl HpHU
pelIeHnH KOHKPETHON (hU3NYeCcKoi mpoOIembl;

—IpPUHUMATh 1[EJTU COBMECTHOM JIESITEIIbBHOCTH, OPTaHU30BBIBATH JEHCTBUS MO €€ TOCTHKCHHIO:
pacrlpenenaTb poiu, o0CYKAAaTh MPOLECCHl U PE3ylbTaThl COBMECTHOW paboThl; 00001IaTh
MHEHHS HECKOJILKHX JIIOJICH;

—BBIMIOJIHATH CBOIO 4YacThb pabOThI, JOCTUTas KAadyeCTBEHHOTO pe3yibTara IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

—OIIEHUBaTh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIBHO
c(hopMyTUpPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHSI.

Yuueepcanvnuie pecynamuensvie oeiicmeusn

Camoopeanuzayus:

—BBISBIISATH TPOOJIEMBI B JKM3HCHHBIX M YYCOHBIX CHUTYyalHsSX, TPEOYIOIIUX I PEIICHUS
(u3HUeCKUX 3HAHUM;

—OPHEHTHUPOBATHCS B PA3IMYHBIX TOIX0aX MPUHATHS PEIICHUN (MHIUBHIyaTbHOE, IPHHSITHE
pelleHus B TPYIIIe, IPUHATHE PEeUICHUH TPYIION);

—CaMOCTOSITEIbHO COCTaBJIATh QITOPUTM pEIIeHUs (PU3NYECKOW 3aJaud WIM IUIaHa
UCCIIEZIOBAaHUSI C Yy4ETOM HMMEIOLIUXCA pECYypcoB UM COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh MpeIiaraeMble BAPUAHTHI PEIICHHI;

—J1es1aTh BBIOODP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Camoxonmpons (peghrexcus):

—J1aBaTh aJICKBaTHYIO OLIEHKY CUTYallUH U Mpeajiarath IiaH €€ N3MEeHEeHus;

—OOBSICHITh TPUUYUHBI JAOCTHKCHHUS (HEHOCTH)KCHHS) PEe3YyJbTAaTOB [EATEIHbHOCTH, TaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

—BHOCUTh KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCII€ B XOJ BBINOJHEHUS (UINIECKOTO
WCCIIEZIOBAaHUS WM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, M3MECHHBIIMXCS CHUTYAITH,
YCTAQHOBJICHHBIX OHIMOOK, BO3HUKIIINX TPYIHOCTEH;

—OILIEHUBATh COOTBETCTBHE PE3YJIbTaTa L€ U YCIOBHUSM.

ImoyuonanvHulll UHMENNIeKm:

—CTaBUTh ce0s1 HA MECTO JPYroro YeJIoBeKa B XOJ1€ CIIopa WM JUCKYCCUH Ha HAYYHYIO TEMY,
MMOHWMATh MOTHBBI, HAMEPEHUS H JIOTHKY IPYTOTo.

Ipunsamue cebs u opyaux:

—IIpU3HABATh CBOE MPABO Ha OUIMOKY MPHU peleHNH (PU3NUECKUX 3a/1a4 WM B YTBEPKICHUIX
Ha Hay4YHbIE TEMBbI U TaKOE XK€ MPaBo JIPYyroro.

Ilpeomemnvie pezynvmamot

7 Kiace

[TpeameTHble pe3ynbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTpakaTh CPOPMUPOBAHHOCTH Y
oOyuaromuxcst yMEeHH:
—MUCIIONIB30BATh TOHATHUS: (PU3MYECKHE M XUMHUYECKUE SIBICHUS; HAOIIOCHNE, SKCIICPHMEHT,
MOACIIb, TUIIOTE3a, CANHUIIBI (1)I/ISI/I‘I€CKI/IX BCJIMYMH,; aTOM, MOJICKYJIA, arp€raTHbIC COCTOSAHUA
BemecTBa (TBEPAOE, JKUAKOE, ra3zo00pa3HOE); MEXaHHYeCcKoe JIBUKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPaeKTOpHs, paBHOJACHCTBYIOLIAS CHUJI, JepopMaius
(ynpyras, niaactudeckas), HSBECOMOCTb, COOOLIAIOIIUECS COCY/IbI;
—pasnu4arh siBieHus (nudQysus; TErIoBOe MBIKEHHWE YaCTHUI[ BEIIECTBA, PaBHOMEPHOE
JBIKCHNE; HEPAaBHOMEPHOE JIBIDKECHHE; MHEPIHS, B3aMMOICHCTBHE TEJI; paBHOBECHE TBEP/IBIX
TCJI C 3aKp€HHéHHOfI OCBIO BpallCHU:, INEpCaada JaBJICHUA TBépIIBIMI/I TCJIaMU, ) KUAKOCTAMU U
razamu; atMoc(epHOe MaBJICHHE; IUIABaHUE TEJl; MPEBPAIICHUS MEXaHWYECKOW >HEPrHH) IO



OTIMCAaHUI0 WX XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB, JACMOHCTPUPYIOIIHUX ITaHHOE
¢bu3nyeckoe siBICHUE;

—pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECCKUX SIBICHUN B OKPYKAIOIIEM MHUPE, B TOM
yycne (Gu3nueckue SBIEHUS B MPU- POJE: MPUMEPHI ABHKEHHUS C PA3IMYHBIMU CKOPOCTSAMHU B
JKUBOM W HEXHUBOW TPHUPOJE; NEHCTBUE CHWIIBI TPEHHUS B TMPUPOJIE M TEXHHUKE, BIIUSHUE
aTMoc(epHOro JaBieHHs Ha KMBOW OpPraHW3M; IJIaBaHUE PbIO; pbhlYard B TeJe YelIoBeKa; MpU
9TOM TIEPEBOJMTH MPAKTHUYECKYI0 3a7ady B Y4YeOHYIO0, BBIIEIATH CYIIECTBEHHBIC
CBOICTBa/MpU3HAKK (PU3NUECKUX SBICHUI;

—ONUCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3UYECKUE SIBICHUS, HCIONB3Ys (U3MUYECKUE
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEUIECTBA, BPEMs, IMyTh, CKOPOCTb, CPEIHSSI CKOPOCTb,
cuJa ympy- TOCTH, CUJIa TSXKECTH, BEC Tea, CUila TPeHUs, AaBieHue (TBEPAO- I'o Tela, KUIKOCTH,
rasa), BHITAJIKMBAIONIAs CUJla, MeXaHNYeckas paboTa, MOIIHOCTb, IJIEY0 CHUIIbI, MOMEHT CHUJIbI,
KO3 (QUIIMEHT TOJIE3HOTO JACHCTBUS MEXaHU3MOB, KHHETUYECKAs! U TOTCHIIMATbHAS dHEPTHUs);
MpU OMHUCAHUM TPABUIBHO TPAKTOBAaTh (DU3MUECKHI CMBICI HCIIOJIb3YEMBIX BEJIMYWH, HX
0003HaYCHHS U €IUHUIBI (DU3UYECKHUX BEIUYUH, HAXOAUTHh (DOPMYITBI, CBSI3BIBAIOIINE JAaHHYIO
(u3MYECKyI0O BETUUYHUHY C APYTHMMH BEJIMYUHAMH, CTPOUTH IpapUKy N3YYEHHBIX 3aBUCHMOCTEH
(hU3HUYECKUX BEIIU- YUH;

—XapaKTepU30BaTh CBOWMCTBA Tell, (PUINUYECCKUE SIBICHUS M IPOLECCHI, MCIOIB3Ys IMpaBUIa
CJIOKEHHUs CHJI (BIOJIb OTHOM TIpsiMOiA),3akoH I'yka, 3akoH Ilackais, 3akoH Apxumena, MpaBUiIo
paBHOBeCHS phruara (6J10Ka), «30JI0TOE TTPABHUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
SHEPruu; NpU HTOM JaBaThb CJIOBECHYIO (OPMYIHPOBKY 3aKOHa M 3alHChIBaTh €ro
MaTeMaTH4YeCKOE BhIPAXKECHUE;

—OODBICHITh PU3NYECKUE SIBICHUS, MPOIECCHl W CBOMCTBAa Tell, B TOM YHCJIE U B KOHTEKCTE
CUTYyallMl TMPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO-CIIEICTBEHHbIE
CBSI3U, CTPOHUTH OOBSCHEHHE U3 1—2 JTOTMYECKUX MIAroB C ONOpoi Ha 1—2 M3yYeHHBIX CBOMCTBA
(bU3HYECKUX SIBICHHUN, QU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

—peniath pacuéTHbIC 3a1a4u B 1—2 NEHCTBUS, HCTIONB3Ys 3aKOHBI M (JOPMYIIbI, CBA3BIBAIOIINE
(¢u3uUecKre BEIMYMHBL: HA OCHOBE aHajM3a YCIIOBHUS 3aJa4d 3allMChIBATH KPATKOE YCIOBHE,
MOJACTaBIATh (DU3MUECKHE BEIUYMHBI B (QOPMYJbl M TMPOBOAUTH pac- YETHL, HAXOIUTh
CIIpaBOYHBIC JaHHBbIC, HEOOXOAMMBIC I PEIICHHUS 3a7ad, OICHUBATh PEATUCTUYHOCTD
MOJIy4eHHOU (pU3MUecKol BEJTHMUHHBI,

—pacrno3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh MPU MOMOIU (HU3HUECKUX METOJIOB; B
OMMCAaHUU WUCCIEOBAHMsS BBIACISATH MPOBEpsieMOe MPEINOoNIoKeHne (TUIMOTe3y), pa3audarh U
WHTEPIPETUPOBATD MMOTYUYEHHBIN pe3yabTaT, HAXOAUTH OIIMOKH B XOJI€ OMBITA, J€1aTh BBIBOIBI
10 €r0 pe3yJibTaTaM;

—TPOBOJUTEH OMBITHI MO HAOIIOJACHUIO (PU3MUECKUX SBICHUN WM (PU3HUECKUX CBONCTB TEI:
(hopMynupoBaTh MPOBEpPSEMbIC MpPE- MOJOKESHHsI, COOMPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000pyI0BaHUs, 3aITUCHIBATH XOJ OIBITa U (POPMYITHPOBATH BHIBOJIBI;

—BBIMIOJIHATh TPSIMbIE H3MEPEHHsI PACCTOSHUS, BPEMEHH, MAacChl Tena, 00b&Ma, CHIIBI H
TEMITEpATyphI C HCTIOJI30BAaHUEM aHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB; 3aNTUCHIBAThH MTOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH U3MEPEHU;

—TPOBOJAUTh HCCJEAOBAHUE 3aBHCHUMOCTA OJHOW (PU3MUECKOW BEJIMYMHBI OT JPYrod ¢
WCIIOB30BAHUEM IPSIMBIX U3MEPEHUN (3aBUCMMOCTH ITYTH PABHOMEPHO JIBHXKYIIETOCS Teja OT
BPEMEHH JBIDKEHUSI Tela; CHJIbI TPEHUs CKOJBLKEHUS OT Beca Tela, KadecTBa 00pabOTKU
MOBEPXHOCTEH T U HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAU CONMPUKOCHOBEHHUS TEJ; CUIIbI
YIPYTrOCTH OT YAJIMHEHUS MPYKHUHBI; BHITAIKUBAIOMICH CUJIBI OT 00bEMa MOTPY:KEHHOM YacTu
Tela W OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tela, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO; YCIOBUW TUIaBaHUS Tell, YCIOBUN paBHOBECHs phluara U OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHWUU y4EOHOTO HCCIICOBAHMS, COOMPATh YCTAHOBKY W BBITIONHSTH
W3MEpeHus, cleAys MpeUIokKEeH- HOMY IUIaHy, (UKCHPOBATh PE3YNbTaThl IOJY4YEHHOU
3aBUCUMO-CTH (DH3UYECKUX BEIUYHMH B BHJE NPEIJIOKCHHBIX TAONHIl U TpadUKOB, JENATh
BBIBOJIbI 11O pE3yJIbTaTaM UCCIIEIOBAHUS;

—TPOBOJUTH KOCBEHHBIE U3MEPECHUS (PU3UUECKUX BEJIMUUH (TUIOTHOCTH BEIIECTBA KUJIKOCTH U
TBEPAOrO Tejla; CUja TPEHUS CKOJBXEHUS; J[1aBICHHUE BO3yXa; BbITAJKMUBAIOLIAs CHJIIA,



JefCcTByOMas Ha TOTPYXKEHHOE B JKHIKOCTh TeNO; KOA(PQOUIMEHT MOJEe3HO- TO JCHCTBUS
MPOCTBIX MEXAaHU3MOB), CJeIysd MPEeNIOKECHHOM MHCTPYKIHMH: NPHU BbINOJIHEHUH H3MEpPEHHM
coOupaTh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUUCIISITh 3HAUEHHUE UCKOMOMW BEJIH- YHHBI;
—Cc00J1r0/1aTh MpaBUJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PyI0BaHHEM;
—YyKa3bIBaTh MPHUHIUIBI ICHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOIIAIOIINECS COCY b, 0apOMETp, phlyar, MOJABMKHBIA U HEMOIBUKHBIN OJIOK,
HAKJIOHHAS IJIOCKOCTB;

—XapaKTepU30BaTh MPUHIHUIIBI JEHCTBUS HM3YYEHHBIX HPUOOPOB U TEXHUUECKUX YCTPOMCTB C
omopoil Ha HX omnucaHus (B TOM 4YHCIe: MOJUIMIHHUKH, YCTPOICTBO BOJONPOBOJA,
THJIPaBIMYECKUN Ipecc, MaHOMETP, BBICOTOMED, MOPIIHEBOM HAcOC, apeoMeTp), UCIONIb3YsS
3HaHUSI O CBOWCTBaX (U3MUECKUX SBICHUH W HEOOXonuMmble (HU3WYECKHe 3aKOHBI U
3aKOHOMEPHOCTH;

—TIPUBOIUTH IPUMEPHI / HAXOIUTH HHPOPMALIMIO O IPUMEpaxX MPAKTUYECKOrO UCIIOJIb30BaHHUS
(u3nvYecKux 3HaHUH B MTOBCEIHEBHOM KU3HU 7151 oOecrieueHus: 6e30MacHOCTH pU 00pallieHuu
¢ mpubopaMu M TEXHUYECKHUMH YCTPOMCTBAMM, COXPAHEHMs 3J0POBbsI U COOIIOJCHHS] HOPM
9KOJIOTMUYECKOI0 IOBEJICHUS B OKPY>KaIOILEH CpelE;

—OCYIIECTBISITh OTOOP HMCTOYHMKOB HHGpopManuu B ceTd VHTEpHET B COOTBETCTBUU C
3aJJaHHbIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HUMEIOIIMXCS 3HAHUH U TYTEM CpaBHEHMS
Pa3IUYHBIX HCTOYHHU-KOB BBIACNATH MH(GOPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUYUBOUN WU
MOJKET OBITh HEJIOCTOBEPHOM;

—MCIONb30BaTh MPH BBHIMOJTHEHUHM YYEOHBIX 3aJaHUIl HAYYHO-NOMYJSIPHYIO JIUTEpaTypy
(U3NYIECKOTO CONEpKaHMs, CIPABOYHBIE MaTepHallbl, pecypchl ceTh VIHTepHeT; BlaneTh
npuéMaM KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus WHGOpPMALUKM W3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

—CO03/1aBaTh COOCTBEHHbIC KpATKHWE MHUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
WCTOYHUKOB MHPOpMALUU (HU3NIECKOTO COJIEPKAaHMs, B TOM YUCIIE MyOIMYHO JieNlaTh KpaTKue
COOOIIEHUsI O pe3ylbTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAHMIA; MPHU ITOM TPAMOTHO
WCTIOJIH30BATh N3YYEHHBIN MOHATUHHBIN anmapaT Kypca (U3UKH, COPOBOXKIATh BHICTYIUICHUE
MpE3EHTaLUEN;

—TIIpH BBIMTOJHEHUH YYEOHBIX MPOEKTOB U MCCIIEI0BAaHHUNA pacpeaesaTh 003aHHOCTH B TPYIINe
B COOTBETCTBUU C TOCTABICHHBIMU 3aJauyaMH, CJIEAWUTH 32 BBHIMOJHEHHEM IUIaHa NEHCTBUH,
aJICKBaTHO OICHWBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYINIBI; BbI- CTPaWBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHUE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

8 kiacc

[IpemeTHBIE pe3ynbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPaXKaTh COPMHUPOBAHHOCTD Y
oOyuaromuxcst yMeHHi:
—MCII0NIb30BaTh MOHATHS: Macca U pa3Mephl MOJIEKYII, TEINIOBOE ABM)KEHHUE aTOMOB U MOJIEKYII,
arperaTtHble COCTOSIHHS BELIECTBA, KPUCTAJUIMUECKHE U aMOp(HBIE Tejla, HACBHILEHHBIA U
HEHACBILLEHHBIA Map, BIAXHOCTh BO3JlyXa; TEMIIEpaTypa, BHYTPEHHsISI SHEPrus, TEIIOBOMN
JIBUTATENb; JJIEMEHTApHBIM SJIEKTPUUECKUN 3apsij, SJIEKTPUUYECKOE I0Jie, MPOBOJHUKUA U
JUDJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;
—paznuyarh sBJIeHUs (TEIJI0BOE paclIupeHue/cxaTue, Termionepeaaya, TeIioBoe paBHOBECHE,
CMa4MBaHME, KAIWUISIPHBIE SBJICHUS, UCIIAPEHUE, KOHJIEH AL, UIaBICHUE, KPUCTAIIN3ALUs
(oTBepaeBaHMEe), KUIEHUE, TeIUlonepeaaya (TEIIONpPOBOJHOCTh, KOHBEKIIUSA, W3IIy4YeHUE);
JNEKTpU3alMsl Ted, B3aUMOJECHCTBHE 3apsAloB, ICHCTBHUS 3JEKTPUUECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBIE MAarHUTOB, ACHCTBHE MArHUTHOTO TOJI HAa TMPOBOJIHUK C TOKOM,
AJIEKTPOMAarHUTHasl MHAYKIMS) 110 ONHMCAHUIO UX XapAaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;
—pacro3HaBaTh NMPOSABICHUE M3YYEHHBIX (U3NYECKUX SBJICHUH B OKPYKAIOLIEM MUPE, B TOM
yyciie (u3nyeckue BJICHUs B IPU- POJie: MOBEPXHOCTHOE HATSKEHHUE U KalUJUIIPHBIE SBJICHUS
B IIPUPO/Ie, KPUCTAILIBI B IpUpoe, nznydenue CoiHia, 3aMep3aHe BoJ0EMOB, MOPCKUE OpHU3HI,
o0Opa3oBaHHUE POCHL, TYMaHa, UHEs, CHEra; 3JIEKTPHUUECKHE SIBICHUS B aTMOoc(hepe, SIeKTpUIECTBO
KMBBIX OPTaHU3MOB; MAarHUTHOE ToJe 3eMJIH, Apeil] MOoJo- COB, POJIb MAarHUTHOIO MOJIS JJIs



KHU3HU Ha 3emJie, MOJISIPHOE CUSTHUE; IPU ATOM MEPEBOIUTH MPAKTUUECKYIO 3a7a4y B yueOHY1O,
BBIJICJIATD CYIIECTBEHHBIE CBOMCTBA/IPU3HAKY (PU3HMUECKUX SBICHUN;

—ONUCHIBATh M3yUEHHBIE CBOWMCTBA TeNl U (U3NYECKUE SBIICHUS, UC- TMOJIb3Yys (U3NYECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHs SJHEPTHsl, KOJIMYECTBO TEIUIOTHI, YI€IbHas TEIIOEMKOCTb
BEIIECTBA, y/eJlbHas TEIUIOTa IUIABJICHMS, yIeNbHAs TeIioTa NapooOpa3oBaHMs, yIelbHas
TEIUIOTa CTOpPAaHWS TOIUIMBA, KOA(Q(QUIMEHT TMOJE3HOTO JEHCTBHSA TEIUIOBOW MAalIHWHBI,
OTHOCUTEJIbHAS BIIAXKHOCTh BO3/yXa, JJICKTPUUECKUH 3apsj, CHUJla TOKa, 3JIEKTPUYECKOE
HaIpspKEHUE, CONPOTUBIIEHHE IPOBOJHMKA, YJEIbHOE CONpPOTUBICHHME BellecTBa, padoTa u
MOIITHOCTh JIEKTPUUYECKOTO TOKA); MIPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3HUYECKHH CMBICI
HCIOJIb3YEMBIX BEJINYMH, 0003HAYEHUSI U €AMHUILIBI (PU3NUECKUX BEIMYUH, HAXOIUTh (POPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (DU3MYECKYIO BEJIHMUMHY C APYTUMH BEJIMYUHAMM, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEHN (U3NYECKUX BETUUNH;

—XapaKTepU30BaTh CBOMCTBA Tej, (PU3UUECKUE SBICHHS U IMPOLECCHI, UCTONb3YsI OCHOBHBIC
T0JIOXKEHUS MOJIEKYJISIPHO-KHHETUYECKOM TEOPUU CTPOCHHUS BEIIECTBA, TPUHIIUII CYIEPIO3UIINH
1o- Jiei (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3aps/ia, 3a- KoH OMa JUIsl yJacTKa HernH,
3akoH JIxoyns—IJleHma, 3akOH COXpaHEHHUS DSHEPrHMM; IpPU HTOM JaBaTh CJIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMAaTHUECKOE BBIPAXKEHUE,

—OOBSICHIATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TeJ, B TOM YMCJIE U B KOHTEKCTE CUTYyallui
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUUUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH
00BbscHeHUE U3 1—2 JIOTMYECKUX IIaroB ¢ ONMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (DU3NICCKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

—peniath pacu€THbIC 3a/1a4k B 2—3 EeNUCTBUS, UCIONb3Yys 3aKOHBI M (POPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckre BEJIMYMHBL: HA OCHOBE aHAJM3a YCIOBMS 3aJ[aud 3alMChIBATh KPAaTKOE YCIOBHE,
BBISIBJISITH HENOCTATOK JAHHBIX JJIs pEIIeHUs 3aJadyd, BBHIOMpATh 3aKOHBI U (OPMYIIHI,
HEOOXOoAMMBIE sl € pelIeHUs, IPOBOIUTh pac- YETHl U CPAaBHUBATDH IOJyYCHHOE 3HAUCHHE
(bu3MUeCcKoi BEIMYUHBI C U3BECTHBIMU JAHHBIMU;

—pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIM (PU3HYECKHX METOOB;
WCIIONb3Ysl ONMCAHUE MCCIIENOBAaHUSA, BBIIEIATH MPOBEPSEMOE MPEAION0KEHUE, OLICHUBAThH
MIPaBWJIBHOCTb MOPsIZIKa POBEIECHUS UCCIIEI0BaHUS, 1ENATh BHIBOIBI,

—TIPOBOJUTH ONBITHI [0 HAOMIOACHUIO (PU3MUECKHUX SIBICHUMA WM (PU3MUYECKUX CBOMCTB TeEl
(kanwJuIApHBIE SBICHHS, 3aBUCHMOCTH JaBICHHUS BO3AyXa OT €ro o0bEéMa, TeMmIepaTyphl,
CKOpOCTH npoiecca OCTBhIBaHUS/HATPEBAHUS npu U3JIy4E€HUU OT 1BETa
W3TYYaroNIEH/MOTIoNIaomel TOBEPXHOCTH; CKOPOCTb HCIIAPEHUS BOABI OT TEMIeEpaTypbl
KUJKOCTU U TUIOIAAH €€ MOBEPXHOCTH; AIEKTPU3ALHUS TEN U B3aUMOICHCTBUE AJIEKTPUUECKUX
3apsA70B; B3aUMOJICHCTBUE IIOCTOSHHBIX MArHUTOB, BU3YyalM3allMsl MAarHUTHBIX [OJIEH
MOCTOSIHHBIX MArHUTOB; JEWCTBHSI MAarHUTHOTO TOJIA Ha IPOBOJHHUK C TOKOM, CBOMCTBa
9JIEKTPOMArHuTa, CBOMCTBA DJIEKTPOJABUTATENS] TOCTOSHHOTO TOKa): (OPMYIHPOBATH
MIpOBEpsieMbIe TPEATONIOKEHUS, COOMPATh YCTAHOBKY W3 MPEIJIOKEHHOTO O0OpYIOBAaHMS,
OTMCBIBATH XO/JI OTBITA M (POPMYTUPOBATH BHIBOJIBI;

—BBINOJHATh NPSAMbIE U3MEPEHUS TEMIEPATYPbl, OTHOCUTEJILHON BIIA)KHOCTH BO3/yXa, CHJIbI
TOKa, HANpPSHKEHHUS C HCIIOJIB30BAHMEM aHAJIOTOBBIX INMPHOOPOB M JIATYUKOB (HU3MUYECKUX
BEJIMUMH; CPABHUBATH PE3YNbTAThl U3MEPEHUI ¢ yU€TOM 3a/1aHHOM a0COIIOTHOM MOTPEITHOCTH;
—TIpOBOJUTh MCCIEAOBAHUE 3aBUCHMOCTH OJHOM (U3NYECKOM BEIUYMHBI OT JpPYrod cC
UCIOJb30BAHUEM MPSIMBIX H3MEPEHUHl (3aBUCUMOCTb CONPOTHBIIEHUS IMPOBOJHUKA OT €ro
JUIMHBI, TJIOIAU OTIEPEYHOI0 CEYEHHSI M YACIbHOTO COMPOTHUBIICHHUS BELLIECTBA TPOBOIHHKA;
CWJIBI TOKa, MAYIIET0 4Yepe3 NPOBOJHUK, OT HAIPSHDKEHHWS Ha IPOBOJHMKE; HCCIEIOBAaHUE
MOCJIEJIOBATEIbHOTO M MAapajuleIbHOTO  COEJUHEHHM  IPOBOJHMKOB):  IJIAHUPOBATh
UCClIeIOBaHUE, COOMpaTh YCTAHOBKY U BBIMOJIHATH U3MEPEHHUS, ClIeys PEVI0)KEHHOMY TUIaHy,
(uKkcupoBaTh pe3yNabTaThl MOJYYEHHON 3aBUCHMOCTH B BUJE TaOIMI U TIpadUKOB, AENaTh
BBIBOJIBI 10 PE3YJIBTATaM HCCIIEIOBaHUS;

—TIpOBOJUTh KOCBEHHbIE M3MEpPEeHMs] (PU3NUYECKUX BeIUYMH (yIeNbHas TEeII0EMKOCTh
BEIIECTBA, COINPOTHBIEHHE IPOBOJHMKA, pPabOTa M MOIIHOCTh JJIEKTPHUECKOTO TOKa):
IUTAaHUPOBATh U3MEPEHMsI, COOMPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENys IpPeII0XKEeHHON
WHCTPYKLMH, U BBIYMCIIATh 3HAYEHUE BEJIUUHHBI,



—Cco00J1r0/1aTh IPaBUJIa TEXHUKH 0€3011acHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pYI0BaHHUEM;
—XapaKTepU30BaTh MPUHIMIIBI IEHCTBUS HM3YYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOUCTB C
ONOpOM Ha UX ONHUCAHMA (B TOM YHCIE: CUCTEMa OTOIUIEHHS JIOMOB, TMTPOMETp, HapoBas
TypOuHa, aMIIepMETp, BOJIBTMETP, CUETUHMK DIIEKTPUUECKON SHEPIHHU, JIEKTPOOCBETUTEIHHBIC
puOOPBI, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IJIEKTPUUECKHE IPEOXPaHUTENH;
9JIEKTPOMArHUT, 3JIEKTPOJIBUTATENb ITOCTOSIHHOTO TOKAa), HCIIOJIb3Ysl 3HAHUS O CBOWCTBax
(hbU3MYEeCKUX SBICHUN U HEOOXOAUMbIC (PHU3UYECKUE 3aKOHOMEPHOCTH;

—pacrno3HaBaTh IPOCThIe TEXHUYECKHE YCTPOMCTBA U U3MEPHUTEIIbHbBIE IPUOOPHI IO CXEMaM U
CXEMaTHYHBbIM pPUCYHKaM (KUAKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUIPOMETD,
JIBUTaTe]Ib BHYTPEHHETO CTOPAHUsI, JIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMbI JIEKTPUUECKHX
Leneu ¢ nociueaoBaTeIbHbBIM U MAapalIeNIbHBIM COSIMHEHHEM 3JIEMEHTOB, Pa3jinyasl YCIOBHbBIE
0003HAUEHUSI HIIEMEHTOB JIEKTPUUYECKHX IIETIeH;

—IIPUBOANTE IPUMEPBI/HAXOJUTh HHPOPMALMIO O MPUMEpPaxX MPAKTUYECKOIO UCIOJIb30BaHUS
(u3nvYecKux 3HaHUH B TOBCEIHEBHOM KU3HU JIJIs1 oOecrieueHus: 6€30MacHOCTH pU 00palieHuu
¢ mpubopaMM U TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHHUs 370POBbs U COOIIOAECHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;

—OCYIIECTBIATh MOMCK HHpOpManuu (HU3HYECKOrO cojepxaHus B ceTu MHTepHerT, Ha
OCHOBE HMMEIOIIUXCS 3HAHUW U MyTEM CPaBHEHUS JOMOJHUTEIBHBIX MCTOYHHKOB BBIJEINSATH
MHpOPMaIHIO, KOTOpas ABJISIETCS IPOTUBOPEUUBOI MM MOKET OBITh HEJOCTOBEPHOM;
—MWCHOJB30BATh TPU BBIMOJHEHUH Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(Gu3n4ecKoro conep)kaHus, CIpaBOYHbIE MaTepHallbl, pecypchl ceTh VIHTepHeT; BlaneTh
npuéMaMi KOHCIEKTHPOBAHUSI TEKCTa, MpeoOpa3oBaHUss MHGOpMAIMM W3 OJHOW 3HAKOBOU
CHCTEMBI B APYT'YIO;

—co3/1aBaTh COOCTBEHHBIC TIHMCHbMEHHBIE U KpaTKHWE YCTHBIE COOOIIEHHUs, 00001mas
MHGOPMALIHIO U3 HECKOJIBKUX UCTOYHMKOB (PM3UUECKOTO COAEPKAHUSA, B TOM UHUCIIE TyOIUIHO
MPEICTABISATh PE3YNbTaThl MPOEKTHON WIIM HCCIIEOBATENBCKON JIEATENBHOCTH; TPU 3TOM
IPaMOTHO HCHOJb30BAaTh M3YYCHHBIH MOHATUHHBIN ammapar Kypca (DU3MKH, CONpPOBOXKAATH
BBICTYIUICHHE NPE3CHTAlUEN;

—TIIpU  BBIIOJHEHUU Y4YEOHBIX NPOEKTOB U HCCIEJOBaHUN (U3NYECKUX IMPOLECCOB
pacnpenensiTh 0053aHHOCTH B TPYIIIE B COOTBETCTBUH C TIOCTABJICHHBIMHE 33/1a4aMU, CIICTUThH 32
BBINIOJIHEHUEM IIJIaHa JEHCTBUIM M KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIQJI B JICITEILHOCTh TPYIIIbI, BHICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, TPOSBIISS
TOTOBHOCTb pa3pelaTh KOH(IUKTHIL.

9 kace

[IpeameTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPakaTh CPOPMUPOBAHHOCTH Y
o0yyaromuxcsi yMEHH:
—MWCNONb30BaTh  IOHATUS: CHUCTEMa OTCY€Ta, MaTepualibHas TOYKa, TPAEKTOpUs,
OTHOCHUTENILHOCTh MEXaHUYECKOTO ABMXKEHUS, nedopmarus (ynpyras, IiacTu4eckas), TpeHue,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M MEPETPYy3KH; LEHTP TSHKECTH; aOCOIIOTHO
TBEPI0E TEIO, IICHTP THKECTH TBEPAOTO Tela, PABHOBECHE; MEXaHHMUECKUE KOJICOaHHSI U BOJHBI,
3BYK, HH()Pa3BYK U YIBTPA3BYK; SJIEKTPOMArHUTHBIC BOJHBI, IIKaJa 3JI€KTPO- MArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U AAIbHO30PKOCTh, CIEKTPHI UCITYCKaHMsI ¥ TOTJIONICHHUSI; anbda-, 0eTa- u
ramma-u3JIydeHus, U30TOMBL, SJepHas YHEPreTHKa;
—pasnuyath SBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MNPSMOJIMHEHHOE JABW)KEHHUE,
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE JBIKEHHE, CBOOOIHOE TMAJCHUE TEJ, paBHOMEPHOE
JBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJCHCTBUE TeJ, PEaKTUBHOE IABM)KEHHE, KOoleOaTelbHOe
JBIDKEHUE (3aTyXalolle W BBIHY)KACHHBIE KOJeOaHUs), PE30HAHC, BOJHOBOE JBIKCHHE,
OTpa)K€HUE 3BYKA, MNPSIMOJMHEUHOE PpaCIpPOCTPAHEHHE, OTPAKEHUE M IPEJIOMJICHUE CBETA,
[IOJIHOE BHYTPEHHEE OTPAKEHUE CBETa, pPA3JIOKEHUE OEJIoro CBeTa B CHEKTP M CIIOKEHUE
CIIEKTPAJIbHBIX IBETOB, JMCIEPCHs CBETA, €CTECTBEHHAs] PaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JMHENYATOro CIEKTpa U3JIy4yEHHs ) IO OMCAHUIO X XapaKTEPHbBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBICHUE;
—pacro3HaBaTh NMPOSABICHUE HW3YUYEHHBIX (U3UUECKUX SIBJICHUHN B OKpY’KaIOIIeM MHpE (B TOM
yuciie GU3NYecKue SBJICHUS B MPU- POJE: MPWINBHI U OTIUBBL, JABM>KeHUE MiaHeT CoJHeYHOMN



CHCTEMBI, PEaKTUBHOE [BW)XCHHE >KUBBIX OPTaHM3MOB, BOCIPHSATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHHE, CEHCMUYECKHE BOJHBI, I[yHAMM, 9XO, I[BE€Ta TEJ, ONTHUYECKUE SBICHUS B
npupose, OUONOrHYecKoe JEeHCTBUE BHUJIMMOTO, YIbTPA(QHOIETOBOIO M PEHTTEHOBCKOTO
W3IYyYeHUH; eCTECTBEHHBIH pPaJMOAKTUBHBIA (POH, KOCMHUYECKHE JIy4d, PpPagHOaKTUBHOE
W3Iy4YeHNE TPUPOAHBIX MHHEpAIOB; NCWCTBUE pAIMOAKTUBHBIX M3Iy4YeHHH Ha OPTaHWU3M
YesioBeKa), IPH ATOM MEPEBOAUTH MPAKTHUECKYIO 3a/1a4y B yUeOHYIO, BBIIEIATH CYIIECTBEHHbIE
CBOMCTBA/MIpU3HAKU (DU3NUECKUX SBJICHUIA;

—ONUCHIBATh M3YUYEHHBIE CBOMCTBA Tel U (PU3UYECKHE SIBICHUS, UCIONB3YS (U3NYECKUE
BEJIMYUHBI (CpEIHsSIsI U MTHOBEHHAsI CKOPOCTH TeJla TPH HEpaBHOMEPHOM JBIKEHHUH, YCKOPEHUE,
nepeMelleHue, MyTh, YIJIoBas CKOPOCTb, CHJIAa TPEHHs, CWJIa YIOPYTrOCTH, CHJIa TSKECTH,
YCKOpEHHE CBOOOJHOrO MaJCHMs, BEC Tela, UM- MYJIbC Tela, UMIYIbC CHUJIbI, MEXaHUYECKast
paboTa ¥ MOULIHOCTb, MOTEHIMAJIbHAS SHEPIrHs Tesa, MOAHATOTO HaJ MOBEPXHOCTBIO 3EMJIH,
MOTEHIMATIbHAST SHEPTUsl COKATOW NPYKUHBI, KHHETHYECKAsi dHEPrusi, TOJHAS MeXaHHYecKas
9HEprus, Mepuoa M YacToTa KojeOaHWii, JJIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, MOKAa3aTelb MPEIOMJICHUS CPEIbl); IPU OMKUCAHUHU IMPABUIBHO TPAKTOBAThH
(u3nvYecKuii CMbICI UCIIOIB3YEMBbIX BEJIH- YUH, 0003HAYEHUS U €TUHUIIBI (PU3NUECKUX BEITUYHH,
HaXOJUTh (DOPMYJIBI, CBSA3BIBAIOIINE JAaHHYIO (PM3NYECKYIO BEJTMUUHY C IPYTHMH BEITMUYNHAMH,
CTPOUTH Ipa(MKH N3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIUYHH;

—XapaKTeprU30BaTh CBOMCTBAa TeN, (U3MYECKHUE SBICHUS W MPOIECCHI, HCIONB3YS 3aKOH
COXPAaHEHMS SHEPTuH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIUI CYNEPIIO3ULIUN CUJI, TPUHIIMIT
oTHocuTenbHOCTH ['anunes, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHMS MMIIYJIbCA, 3aKOHbI
OTpakKeHUs U MPEIOMJICHHS CBETa, 3aKOHBI COXPAHEHUS 3apsI0BOTO M MacCOBOTO YHUCEN MPHU
SJIEPHBIX PEAKLHUAX; TIPU STOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIHCHIBATH €TI0
MaTeMaTH4eCKOe BhIPAKECHHUE;

—O0OBACHATH (PU3MUECKUE MPOLECCH U CBOWCTBA TEJ, B TOM YMCIIC U B KOHTEKCTE CUTYallui
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATh NPUUYUHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHNE U3 2—3 JIOTMYECKUX IIaroB ¢ ONOPOi Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3HUECKUX
SIBIICHUH, PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEII;

—pemaTh pacyE€THbIE 3a/Ja4M (OMHUpAIOIIMECcs HAa CUCTEMY U3 2— 3 ypaBHEHHIl), UCIOIb3YA
3aKOHBI M (DOPMYIBI, CBSI3bIBAIOLIUE (PU3UYECKUE BEIMYMHBI: HA OCHOBE aHAU3a YCIOBHS
3aJjaui 3alUChIBaTh KPaTKOE YCIIOBHE, BBIBIATH HEAOCTAIOIIME WM W30BI- TOYHBIC JaHHBIC,
BbIOUpATh 3aKOHBI M (OPMYJIIbI, HEOOXOAUMBIE JJIsl PELICHHUS, TPOBOAUTH PACUEThI U OIICHUBATD
PEATMCTUYHOCTD MOJTYYCHHOTO 3HAUCHHS (PH3UUECKON BETMYUHBI;

—pacno3HaBaTh MPOOJIEeMbI, KOTOPbIE MOXHO PEHIMTh MPU MOMOIIU (PU3UUYECKHX METOJIOB;
HCIIOJIb3YSl ONMCAHME MCCIEAO0BaHUSA, BBIICIATH IPOBEPSAEMOE MPEIAIOIO0KEHUE, OLEHUBATH
MPaBWIBHOCTh TOpPSJKAa TMPOBEACHHSI HCCIIENOBaHUS, IENaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUN U OTIBITOB;

—TIPOBOJIUTH OTIBITHI 1O HAOIIOJCHUIO (QU3NYECKUX SBICHUA WM (U3UUECKUX CBOWCTB TEI
(u3ydyeHue BTOporo 3akoHa HbrOTOHA, 3aKOHAa COXpPaHEHHUS SHEPIUHU; 3aBUCUMOCTh MEpHOja
KoyieOaHMiA MPY>)KWHHOTO MasgTHUKA OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCHMOCTb
OT aMIUIMTY bl MaJIbIX KOJeOaHMii; MPAMOJIMHEHHOE pPACHpPOCTpaHEHHWE CBETa, pa3jioKeHUe
0eoro cBeTa B CHEKTP; M3Y4YEHHE CBOWCTB M300pak€HHS B IJIOCKOM 3€pKajle U CBOWCTB
n300pakeHus] mpenMeTa B coOuparouleld JMH3e; HaOJIOJeHUE CIUIOUIHBIX M JIMHEHUYaThIX
CIIEKTPOB M3JyYEHHUs): CAaMOCTOSTEIIbHO COOMpaTh YCTAHOBKY M3 H30BITOYHOTO Habopa
000pyI0BaHUS; OMUCHIBAThH X0/ OIBITA M €r0 Pe3yJbTaThl, ((OPMYIUPOBATH BHIBOJIBI;
—TIPOBOJUTH IIPU HEOOXOUMOCTH CEPUIO MPSAMBIX U3MEPEHUN, ONPEesisl Cpe/lHee 3HaUeHUe
u3MepsieMoil BeIndMHbI ((POKYyCHOE paccTosiHHE coOMparoliei JIMH3bI); 000CHOBBIBATH BBIOOP
croco0a U3MEPEeHUsI/M3MEPUTETHLHOTO TTPHOOpa;

—TIPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (DPU3MUECKHUX BEJIIMYMH C UCIIOIB30BAHUEM MPSMBIX
M3MEpeHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JIBUKEHUHU 0e3 HaualbHOM
CKOPOCTH; IepHOa KoJIeOaHUI MaTeMaTUIECKOT0 MasiTHUKA OT AJTUHBI HUTH; 3aBUCIMOCTH yria
OTpakKeHUs CBETa OT yrja NaJeHUs M YIJia MPEeIOMJIEHHsS OT yria HajJeHus): IUIaHUpPOBATh
HCCIeI0BaHUE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3ybTAThl MOJTYYCHHON
3aBHCUMOCTH (M3MYECKUX BEIMYMH B BHUAEC TaOMUIl W TpauKoOB, AENaTh BHIBOABI II0



pe3ysipTaTaM HCClIeJOBaHMUS;

—TIPOBOJUTH KOCBEHHbIE M3MEpeHUsl (PU3NUECKUX BEITUYUH (CPEIHss CKOPOCTh U YCKOpPEHHUE
Tela TPU PAaBHOYCKOPEHHOM [BM)KCHWH, YCKOPEHHE CBOOOJHOTO TaJeHHs, XECTKOCTb
MPYXUHBL, KOOPOUIUEHT TPEHHUs] CKOIBXKEHHs, MeXaHHueckas padoTa M MOIIHOCTb, YaCTOTa
W TIEepHOj KOJICOAaHWH MaTeMaTHYECKOr0 W IPYKUHHOTO MASTHHUKOB, ONTHYECKas CHIIA
coOuparomel JWH3bI, pPAJUOAKTHUBHBIM (OH): TMJIAHUPOBATH HU3MEpPEHUs; CcoOHpaTh
JKCIIEPUMEHTAIILHYIO YCTAHOBKY W  BBINIOJIHATH HW3MEPEHUS, CIEIysd TPeI0KCHHON
WHCTPYKUMHU; BBIYUCIATH 3HAUCHUE BEJIMYUHBI M aHATU3UPOBATH MONYyUYEHHBIE PE3YIbTaThl C
Y4€TOM 3aJ1aH- HOM MOTPEIIHOCTH U3MEPEHNN;

—Cco0JI01aTh TTpaBrjia TEXHUKU 0€30MacCHOCTH MPHU paboTe ¢ JTabopaTOpHBIM 000PYIOBAHUEM
—pa3nu4aTh OCHOBHBIC MPU3HAKN M3YyYEHHBIX (PU3NYECKUX MOJE- JIeH: MaTepraibHasi TOUKa,
a0COIOTHO TBEPOE TENO, TOYSUHBIM UCTOYHHK CBETA, JIy4, TOHKAs JIMH3a, [UIaHeTapHas MOJIeb
aToMa, HyKJIOHHAsI MOJIEJIb AaTOMHOTO SI/Ipa;

—XapaKTePHU30BaTh MPUHIIMITEI ACHCTBHUS W3YYCHHBIX NPHOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpOi Ha WX OMUCAaHUS (B TOM YHUCIE: CIUIAOMETP, NATYUKH IOJIOKCHUS, PACCTOSHUS U
YCKOpEHUS, paKeTa, 3XOJIOT, OYKH, MEepHCKol, (QoToanmapaT, ONTHYECKUE CBETOBOBI,
CIIEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa), UCTONB3Ysl 3HAHHWS O CBOMCTBax (hU3MUECKHX
SIBJICHUH W HEOO0X0IU-Mble (PU3NUECKHE 3aKOHOMEPHOCTH;

—MWCIONB30BaTh CXEMbl M CXEMATHYHBICE PHUCYHKH H3YYEHHBIX TEXHHUYECKHX YCTPOMHCTB,
W3MEpUTENbHBIX  MpHUOOPOB M TEXHOJIOTMYECKUX  MPOLECCOB  NpU  PELICHUU
y4eOHO-TIPAKTHUECKHUX 3aJ]1a4; ONMTUYSCKUE CXEMbI IS TIOCTPOCHUS M300PaKEHUN B TIIOCKOM
3epKalie ¥ coOuparolieil TuH3e;

—TPUBOUTH MPUMEPHI/HAXOAUTh UHPOPMAIIHMIO O TIPUMEpax MPaKTHYECKOTO HUCIOIb30BaHUS
(bU3MYECKUX 3HAHUK B TTOBCEAHEBHOM KU3HU 7151 oOecrieueHnst 0€301MacHOCTH MIPU OOpaIieHuN
¢ mpuOopaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHECHHS 3I0POBbS M COOIIOACHUS HOPM
9KOJIOTMUYECKOI0 IOBEJICHUS B OKPY KaloIlel Cpee;

—OCYIIECTBISITh TOUCK WHPOpManuu (QU3UYIECKOro cojepkaHuss B cetu VIHTepHer,
CaMOCTOSITENIFHO ~ (OPMYJUpPYSl TOWCKOBBIM  3ampoc, HAXOAWTh TYTH  OIpENeICHUS
JIOCTOBEPHOCTH MOTYYCHHON HHPOPMAITUN Ha OCHOBE UMEIOIIUXCS 3HAHUN U TIOTIOTHUTEIBHBIX
HMCTOYHHUKOB;

—MWCIONb30BaTh MPHU BBHIMOTHEHUH YYE€OHBIX 3a/laHUil HAYYHO-TIOMYJSAPHYIO JHTEpaTypy
(U3NYIECKOTO CONEpKaHMs, CIPABOYHBIE MaTEepHallbl, pecypchl ceTh VIHTepHeT; BlaneTh
npuéMaMH KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus HH(OpMANMKM W3 OJHOW 3HAKOBOMH
CUCTEMBI B IPYTYIO;

—co3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE MH(OpPMAIMH W3
HECKOJIBKUX HMCTOYHHUKOB (PH3UYECKOTO COACpPKAHUS, IyOJUYIHO MPEICTABIATH PE3YyJIbTaThl
MPOEKTHON WIIM HCCIIEIOBATENbCKONW JESATENIbHOCTH; TPU STOM TPAMOTHO HCIOJIB30BaTh
M3YYECHHBbIN TOHATUHHBIA ammapar U3y4yaeMoro pas- jgena (U3MKH U CONPOBOXKIATh
BBICTYIUICHHE TIpe3eHTaluel ¢ y4€TOM 0COOCHHOCTEH ayIuTOPUU CBEPCTHUKOB.



