AHHOTAIMA
PabGouas nporpamma yuebHoro npeamera «Pu3uka» Ha YPOBHE OCHOBHOTO

oOmero o0pa3oBaHMsl COCTAaBI€Ha B  COOTBETCTBMM C  TpeOOBaHUSIMH,
YTBEPKIEHHBIMHU denepaabHBIM roCyAapCTBCHHBIM o0pa3oBaTeIbLHBIM
CTaHJapTOM OCHOBHOTO 00111eT0 00pa3oBaHusI.

Pabouas nmporpaMmMa no ¢usuke s ydamuxcs 7-9 Kiaccos, pa3paboraHa
Ha OCHOBAHMM CJIEAYIOIIUX HOPMATHUBHO-TIPABOBBIX JJOKYMEHTOB U MaTepUasoOB:

e (enepanpHoro 3akoHa "OO6 oOpazoBanuu B Poccuiickoit ®enepanuu" oT
29.12.2013 Ne 273-®3 (1.6 cT.28);

e (eaepanbHOro rocyJapCTBEHHOI0 00pPa30BATEIBLHOIO CTaHIapTa OCHOBHOI'O
oOmero oOpa3zoBanusa (mpuka3 MuHuctepcTBa npocBelienus Poccuiickoit
®denepanuu (Munnpocsemenus Poccuun ot 31.05.2021 Ne 287);

e KOHIENIMU  TMpemojaBaHus  ydeOHoro  mpeamera  «Dusmkay B
oOpa3oBarelbHBIX  Opranm3anmsx P®, peamu3ylommx  OCHOBHBIC
o011e00pa3oBaTebHBIE MPOTPAMMBI, YTBEPKIEHHBIE pemieHuemM Kosmneruu
MunucrtepcerBa npocenieHus (mpotokoin ot 03.12.2019 r.);

® MPUMEPHON paboueii mporpaMMbl IO (PU3UKE HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanus s 5-9 kiaccoB 00111€00pa3oBaTeNbHbIX OpraHu3alui
(omobpena perrenreM GeeparbHOTO Y4eOHO-METOAMYECKOT0 00hEUHEHUS
1o obmieMy obpazoBanuto npotokoia 3/21 ot 27.09.2021r.);

e nporpaMMmbl «DuszmKa» s odydaroumxcs 7-9 Kiaccos
obmeo6pazoBarenbHbIX KO aBTOpoB: E. M. I'yrHuk, M.A. IletpoBa, O.A.
YepHukosna.

eau npeamera:

® YCBOCHHE YYalIUMHUCS CMBICIIa OCHOBHBIX TOHSATHNA W 3aKOHOB (DU3HKH,
B3aMMOCBSI3U MEKy HUMH;

e (QopMupoBaHME CHUCTEMBbl  HAay4YHBIX 3HaHUH O  TpUPOAE, €€
(dbyHIaMEeHTaIbHBIX 3aKOHAX /IS IOCTPOCHUS MPECTaBICHUS 0 GU3HUECKON
KapTHUHE MUPA;

® cucTeMaTH3aIus 3HAHUW 0 MHOTO00pa3uu 0OBHEKTOB U SIBJICHHUIN MPUPOIBI, O
3aKOHOMEPHOCTSIX TIPOIECCOB M O 3aKOHaX (U3UKKA I8 OCO3HAHMS
BO3MOKHOCTH  Pa3yMHOI'0  HCIIOJb30BaHUsA  JOCTHXKEHUH  HAyKd B
JNadbHEUIIEM Pa3BUTUH LIMBUIU3ALINY;

e (opMupoBaHue yOEKIECHHOCTH B MO3HABAEMOCTH OKPYXAIOMIErO0 MHUpa U
JIOCTOBEPHOCTH HAYYHBIX METOAOB €TI0 N3yUCHUS;

® OpraHu3anus 3KOJIOTMYECKOTO MBIIUICHUS M LEHHOCTHOI'O OTHOILIEHHS K
IPUPOJIE;

® pa3BUTHE TO3HABATEIbHBIX MHTEPECOB U TBOPUECKUX CHOCOOHOCTEH
yUdalnuxcs, a TakkKe MHTepeca K PaCHIMPEHHUIO U YTIIYOJICHUI0 (QU3UIECKUX
3HaHUM U BbIOOpA PU3HMKHU KaK MPOPUILHOTO IpEeaAMETA.

JlocTmxenue neneit o0oecrneynBaeTcs pelieHueM CaeAyIOIuX 3a1a4:

® 3HAKOMCTBO YyYalllUXCA C METOAOM HAy4YHOTO TO3HAHUS U METOJaMu

uccle0BaHusi OOBEKTOB U SIBICHUM MPUPOJIBI;



® [pUOOpETEHHE Yy4YallUMUCA 3HAHUM O MEXaHUYECKUX, TEIJIOBBIX,
ANIEKTPOMAarHUTHBIX M KBAHTOBBIX SIBICHUSX, (PU3NYECKUX BEIMYMHAX,
XapaKTEPU3YIOIINX 3TH SIBJICHUS,

e (opMHUpOBaHHE Yy ydalUXCsl YMEHHMA HaOII0JaTh NPUPOJHBIC SIBICHUS U
BBIMIOJHATh  ONBITHI, J1TA0OpAaTOpHbIE pabOTBl M  3KCIEPUMEHTAIbHbIE
UCCJIEIOBAHUS C HCIOJb30BAHUEM HW3MEPUTEIBHBIX MPUOOPOB, IIHPOKO
IPUMEHSAEMBIX B IPAKTUYECKON KU3HU;

® OBJAJIEHUE YyYAUIUMHUCSA TaKUMH OOIICHAYYHBIMH TMOHATHSIMH, Kak
OPUPOJHOE SIBJIEHHWE, HSMIIMPUYECKH YCTAHOBIEHHBIM (Qakt, mnpobiema,
TUIIOTE3a, TEOPETUYECKUM  BBIBOJ, PE3YyJbTaT  JKCIEPUMEHTAIbHON
IIPOBEPKH;

® [OHMMAHHE YYAUIUMHUCS OTIMYMI HAyYHBIX JAHHBIX OT HENPOBEPEHHOM
uHbOpMalKM, LEHHOCTH HayKd JUIsl  YAOBJIETBOPEHHS  OBITOBBIX,
IPOU3BOJICTBEHHBIX U KYJIbTYPHBIX IOTPEOHOCTEN YEIOBEKa.

C yuérom mporpammsbl Bocnutanuss MOY COII c.Crapoiii Xonép B paboueit
IpOrpaMMe OTPAXKAeTCA pealu3aluus BOCIUTATEIBHOIO IOTEHIMAIA YypOKa
(Gu3MKU, KOTOPBIA MPEIoNiaraeT HCIOIb30BAHUE PA3NMYHBIX BUIOB U (opM
NEATENIbHOCTH, OPUEHTUPOBAHHOW  Ha IEJIEBbIE MPUOPUTETHI, CBSI3aHHBIE C
BO3PAaCTHBIMH OCOOEHHOCTSIMU 00 Yy4YarOLIUXCA

v/ TpHUBJE€YEHNE BHUMAHHs OOYYAIOMIMXCS K IEHHOCTHOMY aCIEKTy M3yYaeMBbIX
Ha YpOKE SBJICHHWH, OpraHu3aluio UX padoThl C MOJIy4yaeMOW Ha ypoke
COLIMAJIbHO 3HAYMMOW HHpOpManueld — WHUIMUPOBaHHE €€ O0OCYXKICHHUS,
BBICKa3bIBaHMs OOYYaIOIIMMUCS CBOErO0 MHEHMsI MO €€ IMOBOAY, BbIpabOTKa
CBOETO K HEW OTHOIIEHUS;

v/ JIEMOHCTpAIMIO OO0YYaroUIMMCS HPUMEPOB OTBETCTBEHHOTO, TI'PAKIaHCKOIO
MOBEJICHUSI, TIPOSIBIICHUS YEJIOBEKOFOOUS M TOOPOCEePACYHOCTH, Yepe3 Mo 100D
COOTBETCTBYIOIIIETO MaTepuasa ajisi padoThl Ha YpOKe, MPOOJIEMHBIX CUTYaIlUN
TUIs1 0OCYXKIEHUS B KJlacce;

v/ IpUMEHEHHE Ha YPOKE HHTEPAKTUBHBLIX (OPM pPabOTHl ¢ OOyYAOLUMMCH:
WHTEIJICKTYAIbHBIX WIP, CTUMYJIHPYIONIUX I[MO3HABATEIbHYI0O MOTHBAIUIO
0oOy4JaromuXxcs; AUIAKTHUYECKOT0 TeaTpa, TIE TMOJYYCHHBIE HAa YPOKE 3HAHUS
OOBITPHIBAIOTCA B TEAaTPAIbHBIX IOCTAHOBKAX; IUCKYCCHH, KOTOpPBIE alOT
oOydJarommmMcsi BO3MOKHOCTb MPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO
auanora; TpPYIIOBOM paboThl wWiM paboOThl B TMapax, KOTOphIE yd4aT
oOyJarommxcs KOMaHIHOM paboTe W B3aUMOJCWUCTBHIO C JIPYyTUMHU
00yJaroMMUMUC;

v\ UHMIIMMPOBAaHWE W  MOJJIEP)KKA  HMCCIEIOBATEIBCKONM  JIEATEIBHOCTH
oOydJarommxcs B paMKaxX peain3aliil WMH HHIWBHIYATbHBIX M TPYIIIOBBIX
MCCJIEIOBATEILCKUX TMPOSKTOB, YTO JacT OOyYarommMmcsi BO3MOXHOCTH
MPUOOPECTH HABBIK CAMOCTOSITEIIBHOTO PEIICHUS TEOPETHUECKOW MPOOIEMEI,
HaBBIK TEHEPUPOBAHUA © O(OPMIICHHUS COOCTBEHHBIX WJEH, HAaBBIK



YBQXUTEIBHOIO OTHOIICHUS K YYXKHM HJesIM, O(QOpMJIEHHBIM B paboTax
JIpPYTUX  HCCleAOoBaTelie, HaBbIK MYOJMYHOTO  BBICTYIUICHUS  TEpen
ayIUTOpUEH, apryMEHTUPOBAHUU OTCTAaWBAHUS CBOCH TOUKH 3PEHUS.

VY4eOHbIM MIaHOM Ha U3y4yeHue (GU3uKu oTBoaUTCA 242 yaca.

IIporpamma peanusyercs:

- s 7 xitacca B 00beme 70 yacoB B T'oJ, 2 yaca B HEJICIIO;

- s 8 xiracca B 00beme 70 gacoB B roji, 2 yaca B HEJIEINIO;

- 11 9 xiracca B o0beme 102 yaca B roj, 3 yaca B HEJICITIO.

PabGouas mnporpamma mno ¢Qu3uKe MpeanonaraeT MCHOJb30BaHUE CIEAYIOIIETO
YMK:

1. YueOGuuk. @Pusuka — 7 xnacc, aBrop A.B. Il€peimukun, A.M. ViBaHOB;
PexomengoBano MO P® . Mockaa. «IIpocBenieHue;
2. YueOHuk. ®usmka — 8 kmacc, aBrop A.B. Ilépeimkun, A.M. HBaHOB;

PexomengoBano MO P®. Mockga. «IIpocBenienney;
3. YueOnuk. ®uszuka — 9 kmacc, aBrop A.B. Ilépeimkun, I'ythuk E.M, A.N.
NBaHoB, IletpoBa M.A. PexomengoBano MO P® . Mockaa. «IIpocBenieHuey;
4. Co6opHuk 3ana4 no ¢usuke — 7-9 xinacc, aBrop B.U. Jlykammuk, E.B. VBanoBa
MO P®. Mockaa. «IIpocBeiieHue».

I[Inanupyembie pe3yJibTaThbl OCBOEHHUSI Y4eOHOr0 NpeaMeTa.

N3yuyenue ydyebHoro mpeamera «dusukay Ha ypOBHE OCHOBHOTO OOILETO
o0pa3oBaHus JIOJDKHO OOecrneuuBaTh JAOCTHIKEHUE CIEAYIOIMX JUYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

Jluunocmmuowie pe3yiomanibl

[TaTpuoTnyeckoe BOCIUTAHUE:

—TpPOSABICHUE MHTEpPECAa K UCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCUUCKOMN
bu3IecCKol HAYKH,

—IIEHHOCTHOE OTHOIIIEHHUE K JTOCTUKEHUSM POCCUUCKUX YUEHBIX-(DUZHKOB.
I'paxktaHckoe U AYXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

—TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJI€HUU OOIIIECTBEHHO- 3HAYUMBIX H
ATUYECKUX MPOOIEeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHXKCHUN
buzuky;

—OCO3HaHUE BAXXHOCTH MOPAJIBHO-ITUYECKUX TMPHUHIIMIOB B JIESITEIbHOCTH
YYEHOTO.

DcTeTuuecKOe BOCIIUTAHUE:

—BOCIIPUSATAE JCTETHUECKHX Ka4deCcTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MIOCTPOEHHUSI, CTPOrOCTH, TOYHOCTH, JIAKOHUYHOCTH. L[eHHOCTM Hay4HOTO
MO3HAHMUSL:

—OCO3HaHUE 1IEHHOCTH (U3NYECKOM HayKHM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHHUSI MUPA, OCHOBBI DPAa3BUTHS TEXHOJIOTHM, BAXKHEWILEH COCTABIISIOLICH
KYJbTYPBI;

—pa3BUTHE HAY4YHOU JHOO03HATEIIBHOCTH, HWHTEpPEca K HCCIEI0BaTEIbCKOMN
JNEATENTBHOCTH.



®opMUpPOBAHUE KYJIBTYPbI 3I0POBbsSI 1 SMOLIMOHAIBHOTO OJIArOMONYYHS:
—OCO3HaHWE UEHHOCTH Oe30macHoro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BAXKHOCTH TMpaBUi 0OE€30IaCHOrO IMOBEJAEHUS Ha
TPAHCIOPTE, Ha JAOPOrax, ¢ 3JEKTPUYECKUM MU TEIUIOBBIM O0OpPYIOBaHHEM B
JOMAILIHUX YCJIOBUSIX;

—Cc(pOpMUPOBAaHHOCTH HaBbIKa peIeKCUH, MPU3HAHNUE CBOETO MpaBa Ha OLIMOKY
Y TaKOTO e MpaBa y APyroro 4eJaoBeKa.

TpynoBoe BocluTaHue:

—AaKTHUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 3a/1ay (B paMKaX CEMbH, IIKOJIbI,
ropojia, Kpasi) TEXHOJOTUYECKONH U COLMAIbHON HalpaBIE€HHOCTH, TPEOYIOLIUX B
TOM 4HuCJe U GU3NUECKUX 3HAHMM;

—HWHTEPEC K MPAKTHYECKOMY H3Y4YEHUIO Tpodeccuid, CBSI3aHHBIX C (HUUKOM.
DKOJIOTUYECKOE BOCITUTAHUE:

—OpHUEHTAIMsl Ha TMpPUMEHEHWE (PU3MUECKUX 3HAHUU IS pelieHus 3a7ad B
00JlacTU OKpYXAIoIIeH Cpelbl, IUIAHUPOBAHUS TOCTYNKOB U OICHKH WX
BO3MOXHBIX MTOCIEACTBUI JIJI1 OKPY>KAIOILIEH Cpebl;

—OCO3HaHUE TJIO0ATBHOTO XapakTepa 3SKOJOTHYECKUX TMpoOJieM U MyTeld uxX
pelIeHUS.

Ananranus 00ydyarmierocs K HU3MEHSIONIMMCSA YCIOBUSIM  COLMAILHOM U
IPUPOJHOMN CpEbI:

—MOoTpeOHOCTh BO B3aUMOJICCTBUU TIPU  BBIIOJHEHUM UCCIACIOBAHUM U
POEKTOB (PU3NUECKON HAIIPABICHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSM JIPYTHX;
—TOBBIIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NESITEIbHOCTD;

—noTpeOHOCTh B (OPMUPOBAHUU HOBBIX 3HAHUH, B TOM uuciie (popMyIHpoBaTh
Ujeu, TOHSATHUS, THUIOTE3bl O (PU3MUECKUX OOBEKTaX W SIBJICHUAX;

—O0co3HaHue JAePUIMTOB COOCTBEHHBIX 3HAHMH U KOMIIETCHTHOCTEH B 00JacTH
[1)76370 478

—TUTAaHUPOBAHUE CBOETO PAa3BUTHS B IPUOOPETECHUN HOBBIX (PU3HMYECKUX 3HAHU;
—CTpEeMJICHUE aHAJIM3UPOBATh W BBISABIIATH B3aUMOCBSI3HM IIPHUPOIBI, 00IeCTBa U
SKOHOMHUKH, B TOM YHUCJI€ C UCITOIh30BaHUEM (PU3MUECKUX 3HAHH;

—OIIEHKa CBOMX JICMCTBUM C YYETOM BIIMSHUA Ha OKPYXKAKIIYK Cpeny,
BO3MOYKHBIX TJI00QIBHBIX MOCJICACTBHIA.

Memanpeomemmwie pe3yiromamol

7 Knacc

YHMGepC(lJleble nosznaeameJibHole OCUCMBUA:

bazoBeble lorndeckue 1enCTBUS:

—BBISBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MTPU3HAKA OOBEKTOB (SIBICHUH );
—yYCTaHABIWBATh CYIIECTBEHHBI NpPH3HAK KIACCH(PUKAIIMK, OCHOBAHUSA IS
00001IIeHNs 1 CPABHEHUS,

—BBISBIIATh 3aKOHOMEPHOCTH M IPOTHUBOPEYMS B paccMaTpUBacMbIX (DaKTax,
JTAHHBIX B HAOIOCHHUSAX, OTHOCAIIUXCS K (PU3NUSCKUM SBIICHUSM;

—BBISBIIATh TPUYMHHO-CICACTBCHHBIC CBS3M MPH HW3YUYCHHH (PU3HUYCCKUX
SBJICHUH M TPOIECCOB; JIeJIaTh BBIBOJLI C HCIOJIb30BAaHUEM ICAYKTUBHBIX H
WHIYKTHUBHBIX  YMO3AaKJIIOUCHHM, BBIJIBUTaTh THIOTE3bI O B3aUMOCBI3SIX
(bU3NYECKUX BEJINYHH;



baszoBble nccnenoBaTenbCcKue AEHCTBU:

—HCIOJIb30BaTh BOMPOCH! KAK UCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
—IIPOBOAUTHh IO CaMOCTOSITEJIBHO COCTABJICHHOMY IIJIAHY ONBIT, HECIOMXHBIH
bu3YeCcKUil SKCIIEPUMEHT, HEOOJIBIIIOE HCCie0BaHuE (PU3NYECKOTO SIBJICHUS,
Pabota ¢ undopmanmeii:

—IIPUMEHATh Pa3IUYHbIE METOJIbl, MHCTPYMEHTBl M 3alpoChl MPHU IOUCKE U
orbope wuHGpOpPMAMM WIM JAHHBIX C YYE€TOM MPEIJIOKEHHOH Yy4eOHOU
dbuznyeckoi 3anauu;

—aHAJIM3UPOBATh, CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATH HH(POpPMALUIO
pa3IUYHBIX BUIOB U (JOPM IPEACTABICHHUS;

Yuueepcaﬂbnbte KOMMYHUKamuemHbole oeiicmeus

O6mieHue:

—B X0J1e 00CYXKJeHUsI Y4eOHOro MaTepuasa, pe3yJbTaToB JabopaTOpHBIX padOT
U TIPOEKTOB 3a1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1aéMOM TEMbI U BBHICKA3bIBATh
UjIeu, HaIlCJICHHBIC Ha pEIIeHUE 3aJa4u U TOJJIep>KaHue 0JIaroXenaTeIbHOCTH
OOIICHUS,

—COTOCTABIATh CBOM CYXKJEHUS C CYXJICHHSIMHU JIPYTMX YYaCTHUKOB JUAjora,
OOHApYXUBATh Pa3TMYNE U CXOJCTBO MO3UIIUN;

—BBIPAXKATh CBOIO TOYKY 3PEHUSI B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

—nyOJUYHO TIPEJCTABIATh PE3YJIbTAThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIeOBaHMS, TIPOEKTA).

CoBMecTHas 1€ITEIbHOCTh (COTPYAHUYECTRO):

—TIOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHAMBUAYaTbHOU
paboThI MPHU PEeIIeHNH KOHKPETHON (PU3UUECKOI MpoOIIeMbl;

—IIPUHUMATD [IeJTH COBMECTHOM JICSITCIIbHOCTH, OPTraHU30BbIBATh ACHCTBUSA 10 e€
JOCTIDKECHUIO: pacHpeleisaTh POaH, OOCYXKIaTh MPOIECChI M PE3YJIbTAThI
COBMECTHOU pabOTHI; 00001I1aTh MHEHUS HECKOIBKHX JIFOJICH;

—BBIMTOJIHATh CBOKO YacTh pPabOTHI, JIOCTUTas KAa4eCTBEHHOI'0 pPe3ysbTaTra IIo
CBOCMY HAIIPABJICHUIO M KOOPJAMHHPYS CBOM JCHCTBUS C JIPYTUMHU UJICHAMHU
KOMAaH/IbL,

—OIICHUBAaTh KA4YeCTBO CBOETO BKJaJa B OOIIMH NPOAYKT IO KPUTEPHSM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aHMOJICHCTBHUS.

Ynueepcanvnoie pecynamuensie oeiicmeus

Camoopranuzanus:

—BBIABJISITH TTPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIUSAX, TPEOYIOMUX IS
peueHns pU3NYeCKuX 3HaAHUM;

—OpHUEHTHPOBATHCS B PA3NMYHBIX  MOAXOJAaX  MPUHATUS  PEUICHUU
(MHAMBUYyaTbHOE, IPUHATHE PEUICHUS B TPYIIE, IPUHATHE PELICHUI Tpynnoi);
—CaMOCTOSITEILHO COCTaBJISITh QITOPUTM pelieHuss (U3NYECKOW 3aJaud WU
IJaHA HCCIENOBAHUS C YYETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEeHTHUPOBATH Mpe/jlaracMble BAPUAHTHI PEIICHU;

—J1eJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CamoxoHTposb (peduekcusi):

—/1aBaTh aJICKBATHYIO OLICHKY CUTYallMU U Mpeiarath miaH e€ U3MEHEHUS;
—OOBACHATh  NPUYMHBI  JOCTHOKEHUS  (HEJOCTHKEHHUS)  Pe3yJbTaTOB



NEeATEeNIbHOCTH, JaBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;

—OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIHU U YCIOBHUSM.

OMOILMOHANIBHBIN UHTEIICKT:

—CTaBUTh ce€0s1 HA MECTO JAPYroro 4ejoBeKa B XOJE Clopa WU JUCKYCCHM Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

[Ipunsarue ceds u Apyrux:

—MpuU3HaBaTh CBOE MPaBO HAa OMIMOKY MpH perieHur (GU3UYECKUX 3ajad Wid B
YTBEPKACHUSAX HA HAYYHBIC TEMBI M TAKOE K€ MIPaBO JAPYToro.

8 knacc

Ynueepcaﬂbnbte no3HaeameJibHbvle OCUCMBUA:

ba3oBble norndyeckue NeHCTBUS:

—BBISIBIISITh M XapaKTEPU30BaTh CYIIICCTBEHHBIC IPU3HAKN OOBEKTOB (SIBICHUH);
—YyCTaHaBIMBATh CYIICCTBEHHBIN MPHU3HAK KIACCHU(PUKAIIMN, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

—BBISBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEYHsI B paccCMaTpUBaeMBIX (DaKTax,
TAHHBIX U HAOIIOJICHUSIX, OTHOCSIIUXCS K (DU3HMUECKUM SIBJICHHSIM;

—BBISBIISITh  [IPUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3yYeHUW (DU3HMUECKUX
SIBIICHUI W TIPOIIECCOB; JIeJaTh BBIBOJBI C HCIIOJIb30BAaHHWEM JIEYKTHBHBIX U
WHIYKTUBHBIX  YMO3aKIIOYCHHH, BBIIBHTaTh THIOTE3bI O B3aHMMOCBS3SIX
(GU3NIECKIX BEITHYUNH;

—CaMOCTOSITEJILBHO BBIOMPATHh CIOCOO perieHus yuyeOHou (u3nmyeckoil 3amauu
(cpaBHEHHE HECKOJIbKUX BApUAHTOB PEIICHMs, BBIOOp Hanboliee MOAXOSIIEro ¢
y4ETOM CaMOCTOSITEIBHO BBIJICJICHHBIX KPUTEPHUER).

bazoBbie nccnenoBaTenbckue ACHCTBUS:

—MCIOJIB30BaTh BOMPOCH! KaK MCCIIEIOBATEILCKUI HHCTPYMEHT MMO3HAHUS;
—TIPOBOIUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY TUIAHY OIBIT, HE- CIOXKHBIN
(bU3UYECKUl SKCTIEPUMEHT, HEOOJIBIIIOE HCCle0BaHue (PU3NUECKOTO SBIICHNUS,
—OIIEHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(OPMAITUIO, TOTYUYEHHYIO B
XOJI€ UCCJIEIOBAHUS WU DKCIIEPUMEHTA;

—CaMOCTOSTEILHO (OPMYJIUPOBAaTH OOOOIIEHHUS M BHIBOABI MO pe3yJbTaTam
MPOBEIEHHOTO HAOIIOCHMSI, OTIbITA, UCCIICIOBAHUS;

—TIPOTHO3UPOBATH BO3MOXKHOE JTalIbHENIIIee pa3BUTHE (PU3UIECKUX MPOIECCOB, a
TaK)KE BBIJBUTATH MPEATONOXKEHHsI 00 WX Pa3BUTUU B HOBBIX YCIOBHSIX H
KOHTEKCTaX.

PaGota ¢ undopmanueii:

—TPUMEHATHh PAa3JIUYHBIC METOJIbI, WHCTPYMEHTHI M 3alpoChl MPHU TOUCKE U
orOope wHMOpPMAIMK WM JaHHBIX C YYETOM TPEIJIOKEHHON Yy4eOHOU
bu3uUecKoi 3a1a4m;

—aHaIIM3UPOBaTh, CHCTEMATU3UPOBATh M HMHTEPIPETHPOBATH HWH- (POPMAIIUIO
Pa3TUYHBIX BUIOB U (JOPM TIPEICTABICHNUS,

—CaMOCTOSITEILHO ~ BBIOMPAaTh  ONTHUMAlbHYIO  (QopMy  TpeacTaBICHUS
uH(OpPMAITMN ¥ WLTIOCTPUPOBATH pelIaeMble 3a7adll He- CIOKHBIMU CXEMaMH,
auarpaMmMamu, HTHOU rpadukoil U ux KOMOUHALUSIMU.

YHueepcaJlebte KOMMYHUKAmMUGHblIE oelicmeus



OO61enue:

—B X0JIe 00CYXKJeHUs Y4eOHOro MaTepuaia, pe3yJbTaToB Ja00OpaTOPHBIX padoT
¥ TIPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TeMBbI U BBICKA3bIBATh
UJICH, HalleJICHHbIE Ha pEIICHHUE 33/1a4il U MOJAJIep)KaHue OJIaroXenaTelbHOCTH
OOIICHUS,

—COTOCTaBJIATh CBOU CYXXICHHS C CY)KICHUSMHU JAPYTUX YYaCTHUKOB JHAJIOTa,
OOHaApYXHUBATh Pa3ININe U CXOJICTBO MO3UIIHIA;

—BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

—MyOMUYHO TPEJICTABISATh PE3YyIbTaThl BBHIMOJTHEHHOTO (DU3MYECKOTrO OTbITa
(9KCTIepUMEHTA, UCCIIeIOBaHMsI, POCKTA).

CoBMecTHas IeATENbHOCTD (COTPYIHUYECTBO):

—TIOHUMATh W HWCIOJB30BaTh MPEUMYIECTBA KOMAHIHON M WHINBUAYyaIbHOU
paboTHl IPU PEeIIEHUN KOHKPETHON (PU3NIECKON MTPOOIIEMBI;

—IIPUHUMATH IIEJTH COBMECTHOM JICSITCIIbHOCTH, OPTaHU30BbIBATh JACHCTBUS 110 e€
JOCTIDKEHUIO: PacTpeleisaTh pPOH, OOCYXKIaTh TMPOIECChI M PE3yJIbTaThl
COBMECTHOM pabOThI; 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

—BBITTOJTHATH CBOIO YacTh pPabOTHI, JOCTUTAs KA4YeCTBCHHOI'O pPe3ysbTara IIo
CBOCMY HAIIPABJIICHUIO M KOOPJAMHHPYS CBOM JCHCTBUSA C JPYTUMHU UYJICHAMHU
KOMaH/IbI;

—OIICHWBAaTh KA4YeCTBO CBOETO BKJIaJa B OOIIMH NPOAYKT IO KPUTEPHSIM,
CaMOCTOSTEILHO CPOPMYIMPOBAHHBIM yU4aCTHUKAMH B3aUMOJICHCTBUA.

Ynueepcanvnoie pecynamuenvie oeiicmeus

Camoopranuzanus:

—BBIABJISITH TPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYaIUsX, TPEOYIOMUX s
perieHus GU3NUeCKUX 3HAHUM;

—OpHUEHTUPOBATHCA B PA3NUYHBIX  MOAXOJAX  TMPUHATHS  pEUIeHUM
(MHIUBHUIYATBHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUIN TPYION);
CamoxoHTpOJb (pediaekcus):

—J1aBaTh aJIEKBATHYIO OLICHKY CUTYallMu U TpeIjiararh rjiaH e€ N3MEHEHNUS,
—OOBICHAT,  NMPUYUHBI  JOCTHXKEHUS (HE  JIOCTMDKEHMs)  Pe3yJbTaToB
JEeSTEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

—BHOCHUTHh KOPPEKTHUBBI B JACSATEIBHOCTH (B TOM YHCIE B XOJ BBIMOJIHEHUS
(Gbu3MUecKoro MCCIAEAOBAHMS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB,
W3MEHUBIINXCSA CUTYaI[ui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;
—OIIEHUBATh COOTBETCTBUE PE3YNIbTATA LIEIIU U YCIOBHUSIM.

OMOIMOHAIBHBIA WHTEJUICKT:

—CTaBHUTh ce0s1 HA MECTO JPYroro YeloBeKa B XOJE CIopa WU JUCKYCCHU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHHSI U JIOTUKY JPYTOTO.

[TpunsTue ceds U Ipyrux:

—TIpU3HABATh CBOE MPABO Ha OMIMOKY MpU pelieHuU (PU3NYECKUX 3a/1ad Wid B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTOTO0.

9 knacc

Yuueepcanvnwvie noznasamenvnuie oeiicmeus:
ba3oBrle nornueckue IeUCTBUL:



—BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB (SIBJICHUN );
—YyCTaHaBIMBATh CYIICCTBEHHBIN MPHU3HAK KIACCHU(PUKAIMN, OCHOBAaHUS IS
000011IeHHs U CPAaBHEHUS,

—BBISIBIISITh 3aKOHOMEPHOCTH M TPOTUBOPEYHs B paccMaTpuBaeMbIX (pakTax,
TaHHBIX U HAOMIOACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;

—BBISIBIISITh  IPUYMHHO-CJIICICTBEHHBIE CBS3M TPU HM3yYeHUM (DU3HMUECKHUX
SBIICHUII W TIPOILIECCOB; JeJaTh BBIBOJABI C HCIIOJIb30BaHWEM JEYKTHBHBIX U
WHAYKTUBHBIX  yMO3aKIIOUEHWH, BBIIBHTaTh THUIOTE3Bl O B3aUMOCBA3SIX
(bU3UYECKUX BEITUYNH;

—CaMOCTOSITENIBHO BBIOMPATh CMOCOO perieHus: yuyeOHoW (u3myeckoil 3amauu
(cpaBHEHHME HECKOJBKUX BAPUAHTOB PEIICHUs, BEIOOp HAMOOIEe MOAXOISIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble nccnenoBaTeNbCKUE IEHCTBUS:

—WCIOJIb30BaTh BOTPOCH! KaK MCCIIEI0BATEIHCKII HHCTPYMEHT MIO3HAHUS;
—IIPOBOJUTH TI0 CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HE- CIOKHBIN
Gu3nIeCcKuil SKCIIEPUMEHT, HEOOBIIIOE CCIe0BaHNEe (PU3MUECKOTO SIBICHUS;
—OIICHUBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTHh HH(POPMAIIHIO, TIOTYUYECHHYIO B
XO0JI€ MCCIICIOBAHUS MITM DKCTICPUMEHTA;

—CaMOCTOSITEIBHO (OPMYIUPOBAaTh 00OOINEHUST W BBIBOABI IO PE3yJbTaTaM
POBEAEHHOTO HAOTIOACHMSI, OTIBITA, HCCIICTOBAHUS;

—IPOTHO3MPOBATH BO3MOXKHOE JTabHEWIIIee pa3BUTHE (DU3HMUECKHUX MPOIECCOB, a
TaKKe BBIJIBUTATh TPEIIONIOKEHUSI 00 WX pPAa3BUTHU B HOBBIX YCIOBHUSX U
KOHTEKCTax.

Paborta ¢ nndopmanmeii:

—TPUMEHSITh PA3IUYHBIE METOABI, MHCTPYMEHTBHI H 3allpOChl TPH TIOUCKE W
orbope wWH(MOpPMANWKW WIM JaHHBIX C YYETOM TIPEUIOKCHHOH Yy4eOHOM
dbuznveckoi 3a1aun;

—aHaJIM3UpOBaTh, CUCTEMATHU3HPOBATh M HHTEPIPETHUPOBATH HWH- (POPMAIHIO
pa3IMYHBIX BUAOB U ()OPM IPEICTABICHNUS;

—CaMOCTOSITJIPHO ~ BBIOMpATh  ONTHUMAIbHYIO  (QopMy  mpeacTaBiieHUs
MHPOPMAIIMN W HUTIOCTPUPOBATH pellacMble 3aJa4d He- CIOKHBIMH CXCMaMH,
ayarpaMMamMu, HHOUW rpaduKoi U MX KOMOWMHAIIUSMU.

YHMGepC(lJleble KOMMYHUKamueHbsle deiicmeus

OObuenue:

—B X0JI¢ 00CYXJAeHHUs Yy4eOHOro MaTepuaia, pe3ylbTaToB J1abopaTOpHBIX paboT
U TIPOEKTOB 3aJ1aBaTh BOIMIPOCHI IO CYIIECTBY 00CYK/1aeMOW TEMbI U BBICKA3bIBATh
WJIcU, HAIlCJICHHBIE Ha peIeHUe 3a/layd M TOJIepKaHne OJaroxkenaTeIbHOCTH
OOIICHHS;

—COIOCTABIATh CBOM CYXICHHUS C CYKIEHUSMH JIPYTUX YYaCTHHKOB JHAJIOTa,
O0OHapy’KHUBATh PA3INUUE U CXOJICTBO MMO3UIIHIA;

—BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCHMEHHBIX TEKCTaX;

—ITyOTMYHO TIPEACTABISITh PE3YJIbTATHl BBITIOJIHEHHOTO (U3MUYECKOTO OIbITa
(PKCIiepuMEeHTa, UCCIIEA0BaHUs, POEKTA).

CoBMecTHas E€ITEILHOCTh (COTPYIHUYECTBO):

—TIIOHUMAaTh W HWCIIOJH30BaTh MPEUMYIIECTBA KOMAHIHON W WHIANBUIYaTbHOU



paboThI PU PEIIEHUH KOHKPETHON (PU3UUECKOI MpOOIeMBbI;

—IIPUHUMATD LEJIM COBMECTHOM JIEATEIBLHOCTH, OPraHU30BBIBAThH IEUCTBHUS I10 €€
JOCTHXKEHUIO: pacrlpeessaTh poyik, O0O0CyX AaTh TMPOLECCHl U PE3yJbTaThl
COBMECTHOM pabOThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJIEH;

—BBITNOJIHITh CBOIO 4acTh PaOOTHI, JIOCTUras KAaueCTBEHHOTO pe3yibTaTa IIo
CBOEMY HAINpaBICHUIO U KOOPAUHUPYS CBOM JECHUCTBUS C JAPYTUMHU WICHAMU
KOMaH]IbI;

—OIICHMBAaTh KauyeCTBO CBOETO BKJIaja B OOIIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITEILHO C(HOPMYIHPOBAHHBIM YUYaCTHUKAMH B3aHMOJICHUCTBUS.

Ynueepcanvnuvie pecynamuenvie oeiicmeus

Camoopranuzanus:

—BBISBJISITH TTPOOJIEMBI B JKU3HCHHBIX M YUEOHBIX CHUTYAIUAX, TPCOYIOUUX IS
perieHus GU3HMUSCKUX 3HAHWM;

—OpPHUCHTUPOBATBCS B Pa3UYHBIX  MOJAXOJAX  TPUHATHS  pPEIICHUHN
(MHIUBHIYATBHOE, IPUHATHE PEIICHUS B TPYIINE, MIPUHATHE PEIICHUN TPYIIION);
—CaMOCTOSITCIIBHO COCTaBJIATh AJATOPUTM pEIICHUS (PU3NYCCKON 3a7a4yd WM
IUIaHA WCCIICJIOBAaHUA C YYETOM HMEKOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh Mpe/jlaracMble BAPUAHTBI PEIICHHIA;

—J1e71aTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a peIICHUE.

CamoxoHTpob (pediekcus):

—J1aBaTh aJIEKBATHYIO OLICHKY CUTYallMu U Tpeijiarath 1jiaH e€ N3MEeHEHNUS,
—OOBACHAT,  NPUYUHBI  JOCTHKEHUS  (HEIOCTHXKEHMs)  pe3yJbTaToB
NEeSITEBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

—BHOCUTHh KOPPEKTUBBI B JIESITENBHOCTh (B TOM 4YHCJIE€ B XOJ BBITIOJHEHHUS
(¢u3MUecKoro MCCIeAOBaHMS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENLCTB,
U3MEHMBIINXCS CUTYaIUH, YCTAHOBICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;
—OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSIM.

OMOIMOHAIBHBIA WHTEIUICKT:

—CTaBHUTh ce0s HA MECTO JPYroro 4eioBeKa B XOJE CIopa WU JUCKYCCHM Ha
HAY4YHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYTOTO0.

[Tpunsarue ceds u qpyrux:

—TIpU3HABaTh CBOE MPABO Ha OMIMOKY MpU pelieHuu (PU3NYECKUX 3a/1ad Wid B
YTBEPKJICHUAX HA HAYYHBIC TEMBI U TAKOE )K€ MPaBO JAPYToOTO.

Ilpeomemmnuie pezynromamot

7 kjaacc

[IpenmeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(hOpPMHUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHHUIA:
—HCIOJIb30BaTh MOHATUS: (PU3NYECKUE U XUMHUYECKHE SIBIICHMs; HAOIIO/ICHHE,
DKCIIEPUMEHT, MOJIeIb, THUIOTE3a; CJAWHUIBI (PU3NUECKUX BEIWYMH, aTOM,
MOJIEKYJIa, arperaTHbIE COCTOSHUS BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOE);
MEXaHWUYECKOe JIBI)KEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIUHEHHOE),
TpaeKTOpus, paBHOJCUCTBYoIIas cuil, Aedopmanusa (ynpyras, IJacThyeckas),
HEBECOMOCTbh, COOOIAOIINECS COCY/IbI;
—paznuuath sABieHus (auddys3us; TEMIOBOE [BHKEHUE 4YaCTUIl BEIIECTBA;
PaBHOMEpHOE JIBU)KEHUE; HEPAaBHOMEPHOE JBMKECHUE; MHEPLIUSI; B3aUMOICHCTBUE



TeN; Tepedadya JaBJICHUS TBEPABIMM TeJIaMH, JKUIKOCTSIMU U Ta3aMu;
atMoc(epHOE  J1aBJICHWE; IUIaBaHUE TeJ, TMpPEBpalleHUs  MEXaHUYeCKOU
SHEPruM) IO OMNHCAHUIO HUX XapaKTEPHBIX CBONCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SIBJICHUE;

—pacrno3HaBaTh  NPOSIBJICHUE  W3YYCHHBIX  (DU3WYECKUX  SBJICHUU B
OKpY’KaIoIIeM MHpE, B TOM 4Huclie PU3NUECKUE SBJICHUS B MPUPOJE: MPUMEPHI
JBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMU B KUBOM U HEKUBOWU MPUPOJE; NEHUCTBUE
CUJIbI TPEHUS B IPUPO/JIC U TEXHUKE; BIUSHUE aTMOC(EPHOTro TaBICHUS HA KUBOU
OpraHu3M; IUIaBaHUE PbHIO; phIYard B TEJIE YEJIOBEKA; MPHU HTOM IMEPEBOJUTH
MPaAKTUYECKYIO 3aauy B y4eOHY10, BBIICIISITh CYILIECTBEHHBIC
CBOICTBa/IPpU3HAKN (PU3HUECKUX SABJICHUI;

—OIMNKCHIBATh W3yYCHHBIC CBOMCTBA Tel M (U3UYECKUE SIBJICHUS, HCIOJIb3YS
buzndeckue BeaUUYUHBI (Macca, O0OBEM, IUIOTHOCTH BEIIECTBA, BpEeMs, MYTh,
CKOPOCTh, CpPEAHSII CKOPOCTh, CHJIa YNPYTOCTH, CUJa TSKECTU, BEC Tena, Cuiia
TpeHus, aaBjieHuEe (TBEPAOrO Teja, >KUJIKOCTH, Ta3a), BhITAIKWBAIOIIAS CHUJIA,
MexaHu4eckasi paboTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQUIIEHT
MOJIE3HOTO JICHCTBUS MEXaHW3MOB, KMHETHYECKAs W TOTCHIMAIbHAS YHEPTHUS);
IpU ONMUCAHUMU TIPABUIBLHO TPAKTOBATh (PUBHUECKUN CMBICI HCIOJIB3YEMbIX
BEJIMYUH, HMX OOO3HAYCHHS W EIUHUIIBI (PU3MYECKUX BEJIMYUH, HAXOJUTh
dbopMynbl, CBS3BIBAIOIIME JaHHYK (U3WYECKYH0 BEIUYUHY C JAPYTUMU
BEJIMYMHAMH, CTPOUTH TpapuKU M3YYEHHBIX 3aBUCUMOCTEH (U3UUECKUX
BEJINYMH;

—XapaKTepU30BaTh CBOWCTBA Tell, PU3NYECKUE SIBJICHUS U MPOILIECCHI, UCIIONb3YS
npaBujia CJIOKEHHsS Ccui (BIOJb ONHOW mpsmoii),3akoH ['yka, 3akon Ilackais,
3aK0H Apxumeza, NMPaBUIO paBHOBecHs pbiuara (0JI0Ka), «30J0TOE MPaBUIION»
MEXaHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOW SHEpruu; NpH OSTOM JaBaTh
CIIOBECHYI0 (OPMYJIHMPOBKY 3aKOHAa M 3alUChIBaTh €ro MaTeMaTH4eCcKoe
BBIPAXKCHUE;

—OO0BACHATH (PU3UYECKUE SBIICHUS, MPOIECCHl W CBOMCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE CHUTyallMil MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBISABIATH
PUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTHYECKUX
maroB ¢ omnopoi Ha 1—2 U3YYEHHBIX CBOMCTBA (HU3UUYCCKUX SIBIICHHM,
(du3MUeCKnX 3aKOHA UM 3aKOHOMEPHOCTH;

—pemmaTh pacyéTHbIC 3a/1a4i B 1—2 HAEHCTBUS, UCTIONB3YS 3aKOHBI M (POPMYIIHI,
CBSI3BIBAIONINE (PU3NYECKHE BEIWYMHBI: HA OCHOBE aHalM3a YCIOBUS 3aJadd
3aMKMChIBaTh KPATKOE YCIIOBUE, MOACTABIATh (PU3NUECKHUE BETUUUHBI B (DOPMYIIBI
U TPOBOJWUTH PACUEThl, HAXOIUTh CIPABOYHBIC JJTaHHBIC, HEOOXOIUMBIC LIS
pelieHus 3ajad, OLEHUBATh PEAJTUCTUYHOCTh TMOJYYEHHOH (Qu3nueckoi
BEJINYUHBI;

—pacno3HaBaTh MNPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTH MPU MOMOIIH (PUIUUECKUX
METOJIOB; B OMHCAHWUU HCCIIEJOBAHUSl BBLACISTH MPOBEPSIEMOE MPEAINONIOKEHHE
(runoresy), pa3auvaTh U UHTEPHPETUPOBATH MOJTYUYEHHBIA PE3yJbTaT, HAXOIUTh
OIIMOKYU B XOJI€ OMbITA, JeJaTh BEIBOJABI 110 €T0 pPe3yJibTaTaMm;

—TMPOBOJIUTH OMBITHl MO HAOIIOACHUIO (PU3MUECKUX SIBICHUM WM (PU3HUECKUX
CBOMCTB Tel: (QOpMyIMpoOBaTh MPOBEPSIEMbIE MPEAINOIOKEHUS, COOUpaTh
YCTAHOBKY W3 TMPEMJIOKEHHOIO0 OO0OpYJOBaHHUS, 3alUChIBaThb XOJ OIbITA U



bopMyTHUpPOBATH BHIBOJIBL;

—BBIMOJHATH MPSMbIE U3MEPEHUS] PACCTOSIHUS, BPEMEHH, MAacChl Tesa, 00bEMa,
CWJIBI U TEMIEPATYpPbl C MCIOJIb30BAHUEM aHAJOTOBBIX M LU(POBBIX MPUOOPOB;
3aMMChIBaTh MOKa3aHHWs MNPUOOPOB €  y4E€TOM 3aJaHHOM  aOCONIOTHOM
[IOIPEIIHOCTY U3MEPEHUN;

—TMpPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEIUYMHBI OT
JIPYroi ¢ UCIOIb30BaHUEM MPSMbBIX U3MEPEHUN (3aBUCUMOCTH IYTH PABHOMEPHO
JIBIKYIIETOCS T€Ja OT BPEMEHH JBUKEHHUS TEJA; CUJIbl TPEHUS CKOJIBXEHUS OT
Beca Tella, KauecTBa OOpaOOTKM MOBEPXHOCTEM TEl M HE3aBUCUMOCTH CHIIBI
TPEHUS OT IUIOIIAJM CONPHUKOCHOBEHUS TEJ; CHJIBl YNPYTOCTH OT YIJIMHEHUS
MPY>KUHBI; BBHITAIKUBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOW YacTH Telaa U OT
IUIOTHOCTH KHUAKOCTH, €€ HE3aBUCHMOCTU OT IUIOTHOCTH Tesa, OT TIyOuHbI, Ha
KOTOPYIO IOTPYKEHO TEJO; YCIOBUU IIABAHUS TEJI, YCIOBUN PAaBHOBECHUS pbluara
1 OJIOKOB); y4yacTBOBaTh B IJIAHUPOBAHUHU Yy4e€OHOTO HCCIEOBaHUS, COOMpATH
YCTAaHOBKY W BBINOJHATh U3MEPEHUSA, CIEAys NPEMIOKEHHOMY IUIaHY,
(¢uKcUpOBaTh PE3yJIbTAThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B
BUJIE TPEMJIOKEHHBIX TaONMIl U TpauKOB, J1eJaTh BBIBOABI MO pPeE3yJbTaTam
UCCIIEJOBAHNS;

—TMpPOBOJIUTh KOCBEHHBIC U3MEpeHUs (UBUYECKUX BeIUYUH (IJIOTHOCTh
BEILECTBA KUAKOCTU M TBEPIAOTO TeJa; CUJAa TPEHUS CKOJIbXEHUSA; IABJICHUE
BO3/lyXa; BBITAJIKMBAIOUIAsl CUia, JEUCTBYIOIIAs Ha MOTPYKEHHOE B KUIAKOCTh
TeNO; KOA((UIMEHT TMOJE3HOT0 JEHCTBUSI TMPOCTBIX MEXAHU3MOB), CIETYs
OPEIJIO)KEHHON  MHCTPYKIMHM: TPU  BBINIOJIHEHUH HU3MEPEHHH  coOUpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIIATH 3HAUYEHUE NCKOMOU BEJIUYUHBI;
—co0oAaTh MpaBuiia TEXHUKA O€30MacHOCTH Mpu padore ¢ JabopaTOpHBIM
000pyaOBaHUEM;

—YKa3bIBaTh MPUHIUIBI JEUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETp, COOOMIAIONIUECS COCYIbl, OapomeTp, phblyar,
MOJIBWKHBIN M HETIOJIBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

—XapaKTepU30BaTh MPUHIUIIBI ICUCTBUS U3YYEHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA MX OMUCaHMs (B TOM YHUCIEC: MOAMIMIHUKH, YCTPOUCTBO
BOAOINPOBOJA, THUJPABINYECKUI MpPecC, MAHOMETP, BBICOTOMEp, MOPILIHEBOU
HACOC, apeoMEeTp), WCTOIb3Yys 3HAHUS O CBOMCTBaX (DU3UYECKUX SIBICHUN H
HeoOXxonuMble (PU3UUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

—TPUBOJUTH NPUMEPHI / HAXOAUTHh WH(POPMAILIUIO O MPUMEpPaX MPAKTHIECKOTO
WCIIOJIb30BaHUS (PU3NUYECKUX 3HAHUN B TIOBCEAHEBHOM >KM3HU JIJIsi 0OECTICUCHUS
0e30macHOCTH TIpH OOpaIleHuud ¢ TpuOoOpamMu M TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUSI 370pOBbS M COOJIOAEHUS HOPM DHKOJIOTMYECKOrO TIOBEIEHUS B
OKPY’KAIOIIEH CPEE;

—OCYIIECTBIATh OTOOp WCTOYHWUKOB wWHpopManmuu B ceTu VIHTEpHET B
COOTBETCTBHM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOIINXCS
3HAHUWA U MyTEM CPaBHEHUS PAa3INYHBIX HCTOYHUKOB BBIACIATH MHGOPMAIIHIO,
KOTOpast SIBJISIETCS MPOTUBOPEUUBOM WIIM MOKET ObITh HEJJOCTOBEPHOM;
—HCIOJIb30BaTh MPHU BBIMNOJHEHUH YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy (puznueckoro coAep:kaHus, CIpaBOYHbIE MaTEpHUalbl, PECYpPChl CETH
WNutepHer; BiaaeTh NpuéMaMHM KOHCIIEKTUPOBAHHUS TEKCTa, MPEOoOpa3oBaHUS
WH(pOPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;



—Co03/71aBaTh COOCTBEHHBIE KpaTKHE MHUCHbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 UCTOYHUKOB MHPOpMAIIUU (PU3UUECKOTO COACPKAHUS, B TOM YHCIIE
MyOJIMYHO JeNaTh KpaTKUE COOOIICHUS O pe3yjbTaTaX MPOECKTOB MU y4eOHBIX
HCCJIEOBAHUM; TMPU ITOM TIPAMOTHO MCIIOJIb30BaTh W3YYEHHBIM TNOHATUHNHBIN
amnmapart Kypca (pU3MKH, COMPOBOKIATh BHICTYIIJICHHE MPE3CHTALIUECH;

—TpU  BBIMIOJIHEHUU Y4YEOHBIX TIPOCKTOB M HCCIEIOBAHHUI pacrpeieisiTh
00s13aHHOCTU B TPYIIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJa4aMu, CICIUTD 3a
BBIITOJJHEHUEM IIJIaHA JICHCTBHM, aJ€KBAaTHO OIICHMBATL COOCTBEHHBIH BKJIAJ B
NESITEIIbHOCTh TPYIIIBI;, BBICTPAaMBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
YUYUTBIBas MHEHUE OKPYKAIOLINX.

8 kiacce

[IpemerHbie pe3ynbTaThl Ha ©0a30BOM ypPOBHE JIOJDKHBI  OTpPa)KaTh
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:
—MUCIOJb30BaTh TMOHATHUSI: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IABUKECHUE
aTOMOB W MOJIEKYJ, arperaTHbl€ COCTOSIHUSI BEUIECTBA, KPUCTANIMUYECKUE W
aMmopdHbIe Tella, HACBHIIICHHBIM W HEHACBHIINICHHBIM Map, BJIAXKHOCTh BO3AYyXa;
TeMIepaTypa, BHYTPEHHSSI DHEpPrus, TEIUJIOBOM JBUTaTElb;, JJIEMEHTAPHBIN
AIEKTPUYECKUN 3aps/, JJIEKTPUYECKOE TM0Jie, MPOBOAHUKU M JUDJICKTPUKH,
MOCTOSIHHBIN AJIEKTPUUECKUM TOK, MarHUTHOE T0JIE;
—pasnuyaTh  SABJIEHUS (TEIUIOBOE  pacIIMpeHHue/cKaTue, Terionepeaaya,
TEIJIOBOE PABHOBECHE, CMAauyMBAHUE, KaNWUIAPHBIE SBICHUS, HCIapeHUE,
KOHJACHCAIUs, IUIaBJIeHHe, KpUcCTau3ainus  (OTBepJeBaHHE), KHUIICHUE,
Teruionepeaada (TEIUIONPOBOJIHOCTh, KOHBEKIIUS, W3IYYEHHUE); SJIEKTpU3aALUS
T€J, B3aUMOJICUCTBUE 3apslIOB, ACHCTBUS DJIEKTPUUECKOTO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aMMOJECHCTBUE MAarHUTOB, JACHCTBUE MArHUTHOTO  TOJISL Ha
OPOBOJHUK C TOKOM, DJIGKTPOMArHUTHAs WHAYKIMSA) MO ONUCAHHID UX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX JTaHHOE
bu3uYecKoe SBICHUE;
—pacro3HaBaTh  MPOSIBJICHHE  H3YYEHHBIX  (U3UYECKUX  SIBICHUH B
OKpYXalollleM MHpE, B TOM 4YHCIEe (PU3NYECKUE SABICHHUS B TPUPOJE:
NOBEPXHOCTHOE HATSHKEHUE M KANUJUISIPHBIE SIBJIECHUSA B MPUPOJE, KPUCTAILIBI B
npupone, wuznydenne ConHla, 3aMep3aHu€ BOJOEMOB, MOPCKHE OpH3HbI,
oOpa3oBaHue POCHI, TYMaHa, UHEs, CHETa; JICKTPUYECKUE SBICHUS B aTMocdepe,
AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB; MAaTHUTHOE TOJe 3eMJIH, Jpeid MOI0COB,
pOJIb MarHUTHOTO MOJS JJIsl KW3HU Ha 3emiie, MOJSPHOE CUSHHE; MPU HTOM
MEPEeBOIUTh TMPAKTUYECKYI0 3a/lady B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC
CBOMCTBA/TIpU3HAKN (U3HUECKUX SBICHHUIA,

—OIUCHIBATh W3YYCHHBIC CBOWCTBA Tel M (PU3UYECKHUE SIBICHHS, HCTIOIB3YS
dusnueckre BEIMYHMHBI (TEMIIEpaTypa, BHYTPEHHSIS DHEPrus, KOJIMYECTBO
TEIUIOTHI, yJElIbHAas TEIUIOEMKOCTh BELIECTBA, yJAENbHAs TEIUIOTA IUIABJICHHS,
yAelbHas TEIIoTa NapooOpa3oBaHMs, yJeNbHAsl TEIUIOTa CrOpaHHsl TOIUIMBA,
KO3(pUUMEHT TONEe3HOr0 JEHUCTBHUS TEIUIOBOW MAIMHBI, OTHOCUTEIbHAs
BJIAJXKHOCTh BO3/lyXa, OJICKTPUUYECKHUN 3apsifl, CHJIA TOKa, JJIEKTPUUECKOE
HaNpsHKEHUE, COMMPOTUBIICHUE MPOBOJIHUKA, YIEIBHOE CONTPOTUBIICHUE BEUIECTBA,
paboTa M MOIIHOCTh DJIGKTPUUYECKOTO TOKA); MPU ONUCAHUM MPABUIIBLHO



TPakToBaTh (DU3UYECKUI CMBICH MCIHOJIB3YEMbIX BEJIWYMH, OOO3HAUCHUS W
eIUHULBI (PU3UYECKUX BEIUYMH, HAXOAUTh (DOPMYIbI, CBS3BIBAIOLIME JAHHYIO
(bU3UYECKYI0 BETMUMHY C JPYTUMU BEIUYUMHAMH, CTPOUTH IpadUKU M3YUYCHHBIX
3aBUCUMOCTEH PU3MUECKUX BEITUYUH;

—XapaKTepU30BaTh CBOMCTBA TeM, (PU3NUECKUE SIBJCHUS U MPOLIECCHI, UCTIONIb3Ys
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEIIECTBA,
MPUHIIMIT CYNEPHO3UIIUU TI0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsga, 3akoH Owma 1us  yvacTtka uenu, 3akoH Jlxoyns—JIeHna, 3akoH
COXpaHEHMs SHEPruu; MPHU ATOM J1aBaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHHUE;

—OOBACHATH (PU3UUECKHUE MPOIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYyalHil MPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKUX
maroB ¢ omnopoi Ha 1—2 U3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUMH,
(bU3UYECKUX 3aKOHOB UJTU 3aKOHOMEPHOCTEH;

—pemiath pacy€THbIC 3aa4u B 2—3 JCHCTBUS, UCTIONIB3Ys 3aKOHBI U (DOPMYIIHI,
CBs3bIBAOIINE (U3UYCCKUE BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3aJa4d
3alMChIBaTh KPATKOE YCJIOBHUE, BBISBIISITH HEAOCTATOK JAHHBIX ISl PEIICHUS
3a/1a4d, BHIOUpaATh 3aKOHBI U (OPMYJBI, HEOOXOAWMBIC [JIsi €€ pelieHus,
MPOBOJIUTh PAcUY€Thl W CPaBHUBATh MOJYYCHHOE 3HAaYCHHE (HU3NUECKOU
BEJINYUHBI C U3BECTHBIMU JAHHBIMU;

—pacro3HaBaTh MPOOIEMBbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (PU3NYECKUX
METOJOB; HCHOJb3ysl OINUCAHHE MCCIEIOBAaHUS, BBIACIATH IMPOBEPIAEMOE
IPEANOJIOKEHUE, OLIEHUBATh MTPABUIIBHOCTD NOPSIKA MPOBEACHUS UCCIEA0BAHUA,
JenaTh BEIBOBI;

—TIPOBOAUTH OMBITHI IO HAOIIOJEHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX
CBOMCTB Ten (KanmuUJIsipHBbIE SIBICHHS, 3aBUCMMOCTH IABJICHHUS BO3AyXa OT €ro
o0BéMa, TeMIepaTyphl; CKOPOCTH IIpollecca OCTHIBAHUSA/HATPEBAHUA TIpU
U3TyYeHUHU OT [BETa W3IIYYarolIeil/MOrIomaroIed MOBEPXHOCTH; CKOPOCTh
UCIIApEHUs BOJBI OT TEMIEPATYpPbl >KUAKOCTH W IUIOIIAAA €€ IMOBEPXHOCTH;
ANEKTPU3ALMS TEJN U B3aUMOAECHCTBHE 3JIEKTPUUECKUX 3apsA0B; B3aUMOIEHCTBUE
NOCTOSIHHBIX ~MAarHuTOB, BU3YyaJIM3alMs MAarHUTHBIX TIOJIEW MOCTOSTHHBIX
MAarHuTOB; JEWCTBHUSI MAarHUTHOIO IIOJSl HA IPOBOJHUK C TOKOM, CBOMCTBA
AJEKTPOMArHuTa,  CBOMCTBAa  JJIGKTPOJABUTATENs]  IMOCTOSSHHOTO  TOKA):
dbopMynHpoBaTh MPOBEPSEMBbIE TMPEATONOKEHHs, COOMpaTh YCTAaHOBKY U3
MIPEIIOKEHHOTO 00OpY/IOBaHMs; OMKCHIBATh XOJA OMbITa U (HOPMYIUPOBATH
BBIBO/JIBI;

—BBINIOJIHATh NPSAMbBIE M3MEPEHUS TEMIIEPATYpbl, OTHOCUTEIBHOW BIIAXKHOCTHU
BO3/1yXa, CUJIbl TOKA, HANPSIKEHUSI C MCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3UYECKUX BEIUYMH; CPABHUBATh PE3YJIbTAThl U3MEPEHUI C YUETOM
3a/1aHHOM a0COFOTHOW MOTPEIIHOCTH;

—TPOBOJINTHh HWCCJICAOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKOW BEITUYUHBI OT
JIPYroil C MCHOIB30BAaHUEM MPSIMBIX U3MEPEHHUU (3aBUCUMOCTH COMPOTHUBIICHUS
MPOBOJHHUKA OT €ro JUIMHBI, IUIOM[AAX IOMNEPEYHOrO CEYEHUS U YAECIBHOIO
COIIPOTUBIICHUS BEIIECTBA MPOBOJHUKA; CUJIbI TOKA, UIYIIErO Yepe3 MPOBOJHUK,
OT HaNpsDKEHUST Ha [MPOBOJHHUKE; MCCICIOBAHUE IIOCIEAOBATEIIBHOTO H
MapauieIbHOr0 COEJMHEHUM MPOBOAHUKOB): IJIAHUPOBATH HCCIIEIOBAHMUE,



coOMpaTh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIAEAYs MPEAJIOKEHHOMY ILIaHY,
(buKCUpOBaTh pPE3YyJbTAaThl MOJYYCHHOW 3aBUCUMOCTH B BHUAE TaOIUI U
rpaduKoOB, JIeJIaTh BHIBOJIBI MO PE3yJibTaTaM UCCIICIOBAHMUS;

—TMpPOBOJIUTh KOCBEHHBIE M3MEpEeHHUS  (PU3MUEeCKUX BeauuyuH (yjAesbHas
TEMJIOEMKOCTh BEIIECTBA, COMPOTHUBJICHUE MPOBOJAHUKA, paboTa M MOIIHOCTH
AIEKTPUUYECKOTO TOKA): MIIAHUPOBATh U3MEPEHHUsI, COOUPATh SKCIIEPUMEHTATIbHYIO
YCTAHOBKY, CHEAys MPEIJIOKEHHONM WHCTPYKIIMU, W BBIYUCISATH 3HAYCHUE
BEJINYUHBI;

—co0noAaTh MpaBWia TEXHUKUW O0€30MacHOCTH Mpu padore ¢ 1abopaTopHBIM
o0opyI0BaHUEM;

—XapaKTepU30BaTh IPUHITUIIBI JEUCTBUS WM3YUYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOUCTB C OMIOPOM Ha UX ONMHUCAHUS (B TOM YHCJIE: CUCTeMa OTOIUICHUS JIOMOB,
TUTPOMETp, TapoBasi TypOUHA, aMIIEPMETP, BOJBTMETP, CUETUUK AICKTPUUECKOM
SHEPIUH, AIEKTPOOCBETUTEIbHBIE MPUOOPHI, HATPEBATEIBHBIC IJICKTPOTPHUOOPHI
(mpumepsl), AIEKTPUYECKUE peAOXPaHUTENH; AJIEKTPOMArHuT,
ANIEKTPOJIBUTATENIh TMOCTOSHHOTO TOKa), MCIOJb3ysl 3HAHHS O CBOWCTBAax
bu3HUYeCKUX SBJICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;
—Ppacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHBIC MTPUOOPHI
0 CXeMaM M CXEMaTHYHBIM PHUCYHKAM (CKUJIKOCTHBIM TEPMOMETp, TEpPMOC,
IICUXPOMETpP, TUTPOMETp, ABUTATEIb BHYTPEHHErO0 CropaHus, 3JIEKTPOCKOIL,
pPEOCTaT); COCTABJISITH CXEMBI DJJEKTPUUECKUX IEMel ¢ MOciae0BaTeIbHbIM |
napajleIbHBIM COEIMHEHUEM JJIEMEHTOB, pa3iinyas YCJIOBHbIE 00O03HAauYeHUS
AJIIEMEHTOB AJIEKTPUYECKUX IIETIEH;

—TPUBOJUTH TPUMEPHI/HAXOAUTh HHPOPMAIMIO O MPUMEPAX MPAKTHUYECKOTO
UCIIOJIb30BaHUs (PU3UYECKUX 3HAHUI B MOBCEIHEBHOW JKM3HU ISl 0OecreueHus
0e30MacHOCTH MU O0palleHuy ¢ TpUOOpaMu U TEXHUYECKHUMH YCTPONCTBAMH,
COXpaHEHHUS 370pPOBbS U COOJIOJEHUS HOPM HKOJIOTMYECKOTO TOBEJECHUS B
OKPY’KAIOIIEH CPEAE;

—OCYIIECTBIATh TOUCK MHPOpMAIMK  (PU3NYECKOTO  COJCPKAHUS B CETH
WNuTepHeT, Ha OCHOBE MMEIONTUXCS 3HAHUN U MTyTEM CPAaBHEHMSI IOMTOJTHUTEIbHBIX
UCTOYHUKOB BBIJCISATH MHPOPMAIIUIO, KOTOpasi SBISETCS MPOTHBOPEUYMBON WIIH
MOKET OBITh HEJIOCTOBEPHOM;

—HCIO0JIb30BaTh IPU BBIMNOJHEHUH YYEOHBIX 3aJaHUN HAYyYHO-MOMYJISIPHYIO
TuTepaTypy (pU3NYecKoro comepkaHus, CIPaBOYHBIE MAaTEpUAIIbl, PECYPChI CETH
WNuTtepHer; Bmamerp mpuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaK U3 OHON 3HAKOBON CHCTEMBI B IPYTYIO;

—CO03/1aBaTh COOCTBEHHBIE THCHMEHHBIE M KpaTKWE YCTHBIE COOOIICHUS,
00001mast HPOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COJICP KAHMSI,
B TOM 4yucjie NyOJWYHO TPEACTABIATh PE3YNbTaThl MPOEKTHON WM

HCCIIEI0BATEIbCKOM JNEATENBbHOCTHA; MPU 3TOM T'PaMOTHO HCHOJIb30BaTh
M3YYCHHBIA TIOHATHIHBIA anmapar Kypca (HU3UKH, COMPOBOXKIATH BHICTYIUICHHE
MPE3EHTAIUEN;

—TpU  BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUN  (PU3MUECKUX
MPOILIECCOB  pachpenensiTb OOSI3aHHOCTU B TPyNIe€ B COOTBETCTBUU C
MOCTABJICHHBIMM 3aJlayaMH, CJIEOUTh 3a BBINOJIHEHUEM IUIaHA JCUCTBUUA U
KOPPEKTUPOBATH €r0, aICKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA/ B JEATEIbHOCTD
IPYIIbI;  BBICTPAMBATh ~ KOMMYHHUKAaTHBHOE  B3aUMOJCWUCTBHE,  IPOSBIIASL



TOTOBHOCTH pa3periaTh KOH(QIUKTHI.
9 kJjacce

[IpeamerHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJXKHBI OTpa)kaTb
c(hOpMUPOBAHHOCTb Y 00YYAIOIIHUXCSI YMEHUMN:
—HCIOJIL30BaTh MOHSTUSA: CUCTEMAa OTCUETa, MaTepUalbHasl TOYKA, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh ~ MEXaHUYECKOTO  JABIKEHMs, Jedopmarus  (ympyras,
IJIACTUYECKAsl), TPEHUE, IEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh H
Meperpy3ku; UEHTP TSHKECTH; aOCOMIOTHO TBEPAOE TENO, IEHTP TSKECTH
TBEPIOTO TeEja, pPABHOBECHE, MEXaHWYECKHE KOJeOaHWUs U BOJHBI, 3BYK,
MHPpa3BYyK © YyIbTPa3ByK; OSJIEKTPOMATHUTHBIC BOJIHBI, IIIKaJla dJIEKTPO-
MAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
W T1oryomeHus; anbda-, Oera- U TaMMa-u3IydeHUs, H30TONBI, sAepHas
DHEPIeTHKA;
—pa3nau4aTth SBJICHUS (paBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE
JIBIDKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJeHUE
TEJ, PABHOMEPHOE JABIKECHHE IO OKPYKHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE
JBIDKCHHME, KoJieOaTeNbHOE JBIDKCHHE (3aTyXalolue W  BBIHYXJICHHBIC
KoJIeOaHus1), pe30HAHC, BOJTHOBOE JIBI)KCHUE, OTPAKEHUE 3BYKa, MPSIMOJIUHEHHOE
pacupocTpaHeHHe, OTpaXEHUE U MPEJOMIICHHE CBETa, IOJIHOE BHYTpPEHHEE
OTpakeHHE CBeTa, pa3joKeHue Oenoro cBera B CHEKTP U CIOXKECHHE
CIIEKTPAJIbHBIX I[BETOB, JIUCIEPCHS CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEWYATOTO CIEKTpa H3JIyYeHHs) II0 OIUCAHUI0 HX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE
¢duznueckoe sBICHUE;
—pacro3HaBaTh  MPOSIBJIEHUE  M3YYEHHBIX  (U3MYECKUX  SIBJICHUUA B
OKpYXaroleM Mupe (B TOM 4Hcie (pu3ndeckue SIBICHUS B MPUPOE: MPUIUBHI U
OTJIUBBI, ABUKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE JIBM)KEHUE JKUBBIX
OpraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUUYECKUE
BOJIHBI, I[yHaMH, 0OXO, I[BE€TAa TeJ, ONTHYECKHE SBJICHUS B MPHUPOJE,
OMOJOTUYECKOE NEUCTBHE BHJIUMOIO, YIBTPA(UOIETOBOIO U PEHTTEHOBCKOIO
U3JIYYCHUH; ©CTeCTBEHHBIM paJMOAaKTUBHBIA (OH, KOCMHYECKHUE JIy4H,
PaAMOAaKTHBHOE M3IYYCHUE MPUPOJHBIX MHUHEPATIOB; JCHCTBUE PaTUOAKTUBHBIX
M3JIy4YEHUH Ha OpraHuW3M YEeJIOBEKa), MPU HTOM IMEPEBOJUTH MPAKTHUYECKYIO
3alauyy B y4e€OHYIO, BBIICNATH CYIIECTBEHHBIC CBOWCTBA/MPU3HAKUA (DUIUIECKUX
SIBIICHU;
—OIUCHIBATh W3YYCHHBIC CBOMCTBA TeN W (DU3UYECKUE SBICHUS, HUCIOIB3YS
dusznueckre BENMYUHBI (CpefHSIE W MTCHOBEHHass CKOpPOCTh Tela TpH
HEPAaBHOMEPHOM JIBU)KEHUHU, YCKOPEHUE, IEpEMENICHUE, MyTh, YTI0Bas CKOPOCTh,
cuia TpEeHUs, cuja YIpPYrocTd, CUila TSKECTH, YCKOPEHHUE CBOOOHOIO IMa/ieHMUS,
BEC Tella, UMITYJIbC Tejla, UMITYJIbC CUJIbI, MEXaHUYecKas padoTa M MOIIHOCTD,
MOTEHIMAbHAsl JHEpPrusli Teja, MOAHATOrO HaJl TOBEPXHOCTHIO 3EMIIH,
MOTEHIMAJbHAST DHEPTHsl CXKATOM NPY>KUHBI, KUHETUYECKAs] HSHEPIHsi, MOJHAs
MeXaHWYecKasi SHEprus, MepuoJ] U 4acToTa KojaeOaHuM, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEJIOMIICHUS CPEJbl); MPHU
OMMCAHWU MPABWIHHO TPAKTOBATH (PU3UMUYECKHUI CMBICI UCIIOJIB3YEMbIX BEIMYUH,
o003HaueHUs] U €AUHUIBI (U3UYECKUX BEIMYHUH, HAXOAUTh (QOPMYIIbI,



CBSA3BIBAIOIIME JAHHYI (U3WYECKYI0 BEJIWYMHY C JPYTUMU BEJIUYHUHAMH,
CTPOUTH IpaMKu NU3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
—XapaKTepU30BaTh CBOWCTBA TeJl, PU3NYECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3YS
3aKOH COXPAaHEHHUs HHEPruu, 3aKOH BCEMHPHOTO TATOTEHMS, MIPHUHLIMI
CYNEpHo3UuLMHA CHWJI, MPUHLHUII OTHOCUTENbHOCTU ['amumies, 3akonbl HproToHa,
3aKOH COXPAaHEHMsI UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJTOMIICHUS CBETA, 3aKOHbI
COXPAaHEHMS 3apsA0BOTO U MACCOBOIO YHMCEN MPHU SAEPHBIX PEAKLUSIX; IPU ITOM
JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alUCHIBATh €r0 MAaTEeMaTHYECKOE
BBIPAJKEHUE;

—OO0BACHATH (PU3UUECKUE MTPOLIECCH] U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyaluun MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITh
NPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTMYECKUX
IaroB ¢ OMNopol Ha 2—3 H3yYEHHBIX CBOMCTBAa (PU3NYECKUX SBJICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—pemaTh pacy€THbIC 3a/lauM (OMUpAIOIIMECs Ha CUCTEMY U3 2— 3 ypaBHEHHUN),
UCIIOJIb3Ys 3aKOHbI W (OpPMYJbI, CBSI3bIBAIOIME (PU3NYECKHUE BEJIMYMHBI: HA
OCHOBE aHajM3a YCJIOBHUS 3aJlayd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH
HEJOCTAONIMe WM W30BITOYHBIC JaHHbIE, BBHIOMpPATh 3aKOHBI U (POPMYIIBI,
HEOOXOMMBIE JIJISl PeIlIeHUs], IPOBOJAUTH PAcu€Thl U OLEHUBATH PEATTUCTUYHOCTD
MOJIYYEHHOT'0 3HaYeHUS (PU3NYECKON BETUUNHBL;

—pacro3HaBaTh MPOOIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (PU3NYECKUX
METOAOB; HCHOJb3ysl ONUCAHHE HCCIEIOBAaHUS, BBIIECHATh IPOBEPIEMOE
IPEANOJIOKEHNE, OLIEHUBATh MIPABUIIBHOCTH MOPSIAKA MPOBEJICHHS UCCIIEI0BAHMS,
JIeNaTh BHIBOJIbI, UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN U OTIBITOB,;
—TIPOBOAUTH OMBITHI N0 HAOTIOJEHUIO (DPU3NYECKUX SBICHUN WIH (PU3NYECKUX
CBOMCTB TeJ (M3y4yeHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpPAHEHHUs SHEPIUU;
3aBUCUMOCTbH MEepUO/a KoJieOaHUM MPYKUHHOTO MasgTHUKAa OT MaccChl Tpy3a u
KECTKOCTH  TPYKUHBI M HE3aBUCHUMOCTb OT aMIUIMTYIbl MalblX KoJeOaHMIi,
NpSIMOJIMHEHHOE PpAacClpOCTpAaHEHHE CBETa, paslioKeHHe Oeloro cBeTa B
CIEKTp; H3yUYEHHE CBOMCTB H300paK€HUS B IUIOCKOM 3€pKaje U CBOWCTB
U300pakeHUsT TIpeaMeTra B COOHWparolied JIMH3e;, HAOIIOJCHHUE CIUIOIIHBIX H
JUHENYATHIX CHEKTPOB H3IYUYEHUS): CaMOCTOATENbHO COOUpaTh YCTAaHOBKY W3
n30BITOYHOrO Habopa 000pyIOBaHUS; ONMUCHIBATH XOJI OIMbITA U €r0 Pe3yJIbTaThl,
(GopMyIupPOBaTH BHIBOJIBL;

—IIPOBOJNTh NPU HEOOXOIMMOCTH CEPHUIO NPSIMBIX H3MEPEHHN, ONpeaenss
CpelHee 3HaueHUE U3MepsAeMoil BeInurHbl ((POKyCHOE paccTOsSTHUE coOMparoiieit
JIMH3b1); 000CHOBBIBATH BHIOOP CIIOCO0A U3MEPEHHUSI/M3MEPUTEITHHOTO PUOOPA;
—IIPOBOJAUTH HCCIEIOBAHHE  3aBUCUMOCTEH  (U3MUYECKUX  BEJIUYUH C
WCIIOJIb30BAaHUEM MPSMBIX HM3MEPEHHH (3aBUCUMOCTb NIYTH OT BPEMEHU IPHU
PaBHOYCKOPEHHOM JBIMKEHUM 0€3 HaudaJbHOW CKOPOCTH; Iepuoja KojieOaHuM
MaTe€MaTUYeCKOr0 MasTHHKA OT JJIMHBI HUTH; 3aBUCHMOCTH YyIJla OTPa’KEHUS
CBETa OT yrja MaJeHHs U yria NpeJOMIICHHs OT YIJIa MaJeHus): IUIAaHHUPOBATh
UCCJIEI0BAHNE, CAMOCTOSITENIbHO COOMPaTh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTaThI
MOJIYYEHHOW 3aBHUCUMOCTH (PU3MUECKUX BEJIMYHMH B BUJE TAOMUIl U TPa(UKOB,
JIeJ1aTh BBIBOJBI 10 pPE3YyJIbTaTaM UCCIIEI0BAHMS;

—IIPOBOIMTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUUHH (CPEAHSS CKOPOCTh U



YCKOpPEHHE Tejla MPU PaBHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHHE CBOOOJHOTO
najieHusi, XKECTKOCTh MPYKHUHBI, KOI()PUIUEHT TpeHUst CKOJIbKEHUS,
MEeXaHH4ecKas paboTa W MOIIHOCTh, YacTOTa M MEpUOA KoJeOaHui
MaTe€MaTUYeCKOT0 M MPYKUHHOIO MAasTHUKOB, ONTHUYECKAs CHUJla COOMpArOIIeH
JUH3bI, PAJAMOAKTUBHBIA  (OH):  IUIAHUPOBaTh  HU3MEpPEHHUs;  CcoOUpaTh
HKCIIEPUMEHTAIbHYI0  YCTAHOBKY M BBIIOJHATH  M3MEpPEHUs,  CIEays
MPEJI0KEHHON MHCTPYKIMH; BBIYMCIIATh 3HAUEHHE BEJIMYMHBI U aHAIU3UPOBATH
MOJIYYEHHBIE PE3YIbTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPECHUN;
—co0noaTh MpaBuiia TEXHUKA O€30MacCHOCTH IpHU padore ¢ JabopaTOPHBIM
o0opy10BaHUEM;

—pa3nuyaTh OCHOBHBIE TNPU3HAKM M3YYEHHBIX (U3MYECKUX  MOJENeH:
MaTepHalibHas TOUKa, aDCOJIIOTHO TBEPJIOE TEJI0, TOUSCUHBIA HCTOUYHUK CBETA, JIyY,
TOHKAs JIMH3a, IUIAHETapHask MOJEJb aToMa, HYKJIOHHAsi MOJIeJIb @aTOMHOTO SI/1pa;
—XapaKTepU30BaTh MPUHIUIIBI JEUCTBUS W3YUYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOpOM Ha WX omucaHus (B TOM 4YHUCIE: CIUIOMETp, AATUUKH
NOJIO)KEHUSI, PACCTOSIHUSI M YCKOPEHMsI, pakera, 3XOJIOT, OYKH, IMEPUCKOIL,
¢doToamnmapar, ONTUYECKHE CBETOBOJIbI, CHEKTPOCKOI, JIO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBaAX (PU3WYECKUX SBJICHUU W
HeoOX0uMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

—MWCIOJIb30BaTh CXEMbl M CXEMaTUYHblE PHUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB U TEXHOJOTMYECKUX TMPOIECCOB IMPHU
pelIeHNH y4eOHO-TIPAKTHUYECKUX 3a/lad; ONTUYECKUE CXEMbl HJisi TOCTPOCHHS
M300paKeHUH B IJIOCKOM 3€pKajie U cCOOMparomieil JInH3e;

—TIPUBOJUTH MPUMEPHI/HAXOAUTh HHPOPMAIMIO O TPHUMEpPax MPAKTHUECKOTO
UCIOJIb30BaHMs (PU3UYECKUX 3HAHHUM B MOBCEIHEBHOW >KM3HU Uil oOecreueHus
0e30MacHOCTU MU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHUS 370pPOBbS M COONIOACHUS HOPM HKOJIOTHMYECKOTO TIOBEJCHUS B
OKPY’KAIOIIEH CPEAE;

—OCYIIECTBIATh TMOUCK HHPOpManuu (U3NUECKOTO COJEPKaHUA B CETH
WNuTepHer, caMmocToATeNbHO (DOpMYyIUpys MOMCKOBBIN 3ampoC, HAXOIUTh IMYTH
OTIpEJICIICHHs JOCTOBEPHOCTH TOJNYYCHHON MHGOPMAIIMK HA OCHOBE MMEIOIINXCS
3HAHUU U JONOJHUTEIbHBIX UCTOYHUKOB;

—HCIOJIb30BaTh IPU BBINOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-MOMYJISIPHYIO
aUTEepaTypy (pU3MUecKoro cojepikaHusi, CIpaBOYHbIE MaTepHalIbl, PECYpPChl CETU
WNuTtepHer; Bmamerb npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3OBaHMUS
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

—Cco03/71aBaTh COOCTBEHHbIE NHCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMAIIUU U3 HECKOIBKUX UCTOYHUKOB (DU3MUECKOTO COACPKaHUS, MyOIHIHO
IIPEACTABIATh PE3YJIbTAaThl MPOEKTHOW WIIM UCCIENI0BAaTEIbCKON NEATEIbHOCTH;
IpU 3TOM TPaMOTHO MCIOJb30BATh WM3YYEHHBIM IMOHATUWHBIA  ammapar
U3y4aeMoro pas- jnena  (pusmku " COIPOBOXKJATh BBICTYIUICHUE
Mpe3eHTaIuel ¢ y4€TOM 0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.
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