Annomauusn Kk padoueit npozpamme npeomema « Duzuka)
ona odyuarowuxca (-9 Knaccoe

PaGouast mporpamma no ¢usuke s oOydaromuxcs /-9 KiaccoB cocTaBiieHa B
COOTBETCTBUH C TpeboBaHUsAMU DeiepalibHOTO TOCYJapCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa
OCHOBHOTO 001ero oOpasoBaHusi, yTBepxaeHHbIM [Ipukazom MunucrepctBa oOpa3oBaHus U
Hayku Poccwuiickoit @enepanuu ot 17.12.2010 © Ne 1897 «O6 yrBepxkaeHun QenepalibHOTO
rOCy/IapCTBEHHOTO0 00pa30BaTEIbHOrO CTAaHJapTa OCHOBHOTO  00IIero ooOpa3oBaHUs», Ha
OCHOBE CJICYIOUIUX IOKYMEHTOB U MaTEPHAJIOB:

3akoHa P® «O6 obpazoBanuu B Poccuiickoit @enepamum» ot 29.12.2012 No 273-
®3;

IIpukaza MunnpocBemennss Poccun ot 20.05.2020 Ne 254 «O denepampHom
nepeyHe y4eOHHMKOB, PEKOMEHAYEMBIX K WCIOJIb30BAHUIO TMIPH peaTn3aluil  HMEIOIINX
TrOCYy/IapCTBEHHYIO  aKKpeIWUTalui0 00pa3oBaTeNbHBIX MPOrpaMM  HA4ajdbHOTO  OOILEro,
OCHOBHOTO O0IIIET0, CPEIHETO OOIIETr0 00pa3oBaHUs»,

nporpamMmel  «@u3uka» ans oOydaromuxcs 7-9 kiaccoB 0011e00pa3oBaTeIbHBIX
nikoJ1 aBTopoB: E. M. I'yrauk, M.A. IlerpoBa, O.A. UepHukoga.
eau npeamera:

® YCBOCHHE YYalllUMHUCS CMbICIA OCHOBHBIX MOHSATUNH M 3aKOHOB (DM3MKH, B3aMMOCBS3U
MEXTy HUMH;

e (QopmupoBaHUE CHCTEMBI HAYYHBIX 3HAHWHA O MPHUPOJE, e¢ PYHIAMEHTAIBLHBIX 3aKOHAX
JUTSI IOCTPOCHHUS IPEACTABIEHUS O (PU3HUECKON KapTUHE MUPA;

e cucreMaTH3alus 3HaHWA O MHOrooOpa3ud OOBEKTOB U SBJICHHM MPUPOIBL, O
3aKOHOMEPHOCTSIX TIPOIECCOB M O 3aKOHAX (PM3WUKH JJIsi OCO3HAHWS BO3MOXKHOCTH
pPa3yMHOI0 UCIOJIb30BaHUS JOCTUKCHHUIM HAyKU B IajbHEHIIEM Pa3BUTUU [IUBUIIA3AIINH;

e (QopmupoBanue yOexKJICHHOCTH B TO3HABAEMOCTH OKPYKAIOIIETO MUPA U TOCTOBEPHOCTH
Hay4HBIX METOJIOB €r0 N3YyUYeHUS,

e OpraHu3alys KOJIOTHUYECKOTO MBIIUICHHUS U IIEHHOCTHOTO OTHOIICHHS K IPUPO/IE;

® pa3BUTHE MO3HABATEILHBIX HHTEPECOB U TBOPUECKUX CITOCOOHOCTEHN yUaIuxcs, a TaKkKe
MHTEpeca K paclIMpeHHIo W yriyOjeHuio (U3NYecKuX 3HaHUM U BbIOOpa (PU3MKU Kak
npo(UIBLHOTO MIpeIMeTa.

HocTtmkenue menei 00ecreunBaeTCs pelIeHUEM CJIeTYyI0IMX 3a/1a4:

® 3HAKOMCTBO Y4YaIIMXCS C METOJOM HAYYHOTO TO3HAHMS W METOJAaMH HCCIEIOBaHUS
00BEKTOB U SIBICHUN TTPUPO/IBI;

e MnpuoOpeTeHre YYaIUMUCS 3HAHUNA O MEXaHHUYECKHUX, TETUIOBBIX, DJIEKTPOMATHUTHBIX U
KBAHTOBBIX SIBIICHUSX, (PU3UYECKUX BEIMUYMHAX, XaPAKTEPU3YIOIINX STH SBJICHNUS,

e (GopMHpPOBAHME Y YYaIIUXCS YMEHUM HAOIIOJATh TPHUPOIHBIC SBJICHUS U BBIIOIHATH
OMBITHL, J1abopaTopHble  pabOTBl W  DKCIEPUMEHTANbHBIE  HCCIENOBAaHUS  C
WCIIOJIb30BAHUEM HM3MEPUTENBHBIX MPHUOOPOB, IMIMPOKO MPUMEHSEMBIX B MPAKTUUYECKOU
KU3HU;

® OBJAJICHUE YYAITUMUCS TAaKUMU OOIIEHAYYHBIMH TOHATUSMHU, KaK MPUPOJIHOE SBICHHE,
SMITUPUYECKH YCTAHOBJICHHBIM (akT, mpoljema, TUIOTe3a, TEOPETHUYECCKUN BBIBOJ,
pe3yabTaT SKCIIEPUMEHTAIBHON MPOBEPKH;

® T[OHMMAaHHUE YYAITUMUCS OTIIMYMN HAYYHBIX JAHHBIX OT HEMPOBEPEHHOUW WMH(MOpMALNU,
[IEHHOCTH HAyKW IS YIOBJIETBOPEHHUS OBITOBBIX, MPOU3BOJICTBEHHBIX M KYJIBTYPHBIX
noTpeOHOCTEN UenoBeka.

B mporpamme otpaxkaercs peanu3aiis BOCHUTATEIHLHOTO MOTEHIIMATa ypoka (U3HKH,
KOTOpBIfI npeﬂnonaraeT HUCITIOJIB30BAHUC paSJ'H/I‘-IHI)IX BUIOB U q)OpM JCATCIIBHOCTH,
OpUEHTUPOBAHHOW Ha IIEJEeBbIE MPUOPUTETHI, CBSI3aHHBIE C BO3PACTHBIMH OCOOCHHOCTSIMU
oOyyJaronuxcs.



PaGouast mporpamMma o (u3uke npeanosiaracT UCIoib3oBaHue cienytomiero Y MK:

1. Vuebuuk. ®uszuka — 7 xinacc, arop A.B. [1épsimkun, A.1. UBanos; PexomennoBano
MO P® . Mockaa. «IIpocsenienue»;

2. Pabouas terpans. Pusmuka 7 kiace k yueonuky A.B. [1é€penukuna/ T.A. Xannanosna,
H.K. Xannanos. [poda.

3. YueOnuk. ®usuka — 8 knace, aBtop A.B. [1€peimkun, A.W. BanoB; PekomenoBano
MO P® . Mockaa. «IIpocsenienue»;

4. Pabouas terpaap @usmka § kiacc k yueOHuky A.B. Ilépeimkuna/ T.A. Xannanosa,
H.K. Xannanos. [poda.

5. Vuebnuk. ®usuka — 9 kmacc, aBtop A.B. [Iépeimkun, ['yrhuk E.M, A.W. MBaHoB,
ITerpoBa M.A. PekomensioBano MO P® . Mockga. «IIpocBeiienuey;

6. Pabouas Terpanp ®usnka 9 knacc k yueObnuky A.B. Ilépeimkuna/ T.A. XannaHona,
H.K. Xannanos. [poda.

Cooepotcanue npozpammsl nPEOCMABIEHO CEOYIOUWUMU PA30ENAMU:

1. mosicHUTENbHAS 3aICKa

2. JIaHUPYEMBbIE Pe3yIbTaThl OCBOCHHS YUEOHOTO MPEAMETA;

3. comeprkaHue y4eOHOTO TIpeaMeTa;

4. TemMaTuyecKoe IUIAHMPOBAHHME C yKa3aHHWEM KOJMYECTBAa 4YacoB, OTBOAMMBIX Ha
OCBOEHUE KaX/10i TEMBbI, C y4ETOM paboyeil mporpaMmbl BOCIIUTAHUS

Mecmo Kypca 6 yuedHom niane
Ha n3yuenue npenmera «®Pusnkay Boiaensercs 238 yacoB: 68 yacoB B roj B / Kiacce,

68 uacos B rox B 8 xiacce, 102 yaca B rox B 9 kiacce.

HﬂanupyeMbte pe3yiobmambasl 0C60€HUA yueﬁnozo npedmema
JINYHOCTHBIE PeE3yJabTAThI

Juunocmmuoie pe3yiomambl

Ilampuomuueckoe 6ocnumanue:

—IpPOSIBIIECHUE HHTEpeca K HCTOPUM N COBPEMEHHOMY COCTOSIHHIO POCCHMCKOH
(du3nYeCKOi HayKH;

—IIEHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSM POCCUNUCKUX YUEHBIX-(PU3UKOB.

I'pasicoancroe u 0yxo6Ho-HpascmeeHnoe 0CnumaHue:

—TOTOBHOCTh K AaKTHUBHOMY Yy4YacTHIO B OOCYKJI€HUHU OOIIECTBEHHO- 3HAUYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHHUEM JIOCTHXKEHUH (PU3HKY;
—O0CO3HaHHUE BaKHOCTH MOPAIbHO-3TUYECKUX MPUHIUIIOB B AEATEIbHOCTH YUYEHOIO.
Ocmemuyeckoe socnumanue:

—BOCIIPUATHE ICTETUYECKUX KAayecTB (PU3MUYECKON HAayKHu: €€ TapMOHHYHOIO MOCTPOEHHMS,
CTPOT'OCTH, TOYHOCTH, JAKOHUYHOCTHU. LleHHOCTH HayYHOTO MO3HAHUS:

—O0CO3HaHHE IIEHHOCTH (U3NUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHENIIIEN COCTABIISIIONIEHN KYJIbTYpPBHI;

—pa3BUTHE HAyYHOH JII0003HATEIBLHOCTH, MHTEpPECA K UCCIIEI0BATEIbCKON eI TEIbHOCTH.
Dopmuposanue Kyiomypwvl 300P06bs U IMOYUOHANLHO2O0 OJIA2ONOLYHUSA:

—OCO3HAaHHUE LIEHHOCTH 0e30macHOro odpas3a >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHpE, BaXXKHOCTH MpaBuUJl O€30MaCHOTO MOBEIECHUS Ha TpPaHCHOPTE, HaA JOporax, cC
AIEKTPUUYECKUM U TEIJIOBBIM O00PY/I0BAHUEM B JJOMAIITHUX YCIIOBUSIX;
—CchOpMHUPOBAaHHOCTH HaBBIKa pediekcru, IpU3HAHUE CBOETO TpaBa Ha OMIMOKY U TaKOTO
K€ IpaBa y ApPYyroro 4eyioBeKa.

Tpyoosoe socnumanue:

—aKTHUBHOE YyYacTHE B PEIIEHUH MPAKTHUYECKUX 3a7ad (B paMKax CEMbH, LIKOJIbI, TOPOJa,
Kpasi) TEXHOJIOTUYECKOW M COLMAIbHOW HaNpaBJI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U
(U3UYECKUX 3HAHU;



—MHWHTEPEC K MPAKTUYECKOMY M3YUYEHUIO Mpodeccuii, CBS3aHHBIX C (PU3HKOM.
IKonocuueckoe socnumanue.

—OpHEeHTaIMs Ha MpPUMEHEHWE (PU3MYECKUX 3HAHUW I pelIeHUs 3ajad B 00J1acTu
OKpY>Karollel cpelibl, IIaHUPOBAHUS ITOCTYIIKOB M OLEHKU UX BO3MOJKHBIX ITOCJIEACTBUU
JUISL OKPY KAIOLIEN Cpeasbl;

—OCO3HaHUE TI00aTBFHOr0 XapaKTepa SKOJOTHYECKHUX MPOOJIEM M MyTeH UX PEIICHHS.
Aodanmayus obyuarowe2cocs K UsMEHAIOUWUMCS YCLOBUAM COYUATILHOU U NPUPOOHOT CPeObl:
—TIOTPeOHOCTh BO B3aUMOJIEMCTBUM MPHU BBIIIOJIHEHUH HCCICAOBAHUNA U IPOEKTOB
(bu3nYecKoi HAPaBICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM JPYTHX;

—TOBBILLIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUUECKYIO JIESTEIbHOCTD;
—IMOTpeOHOCTh B (DOPMHUPOBAHUHU HOBBIX 3HAHWUM, B TOM 4HCIEe (HOPMYIHUPOBATH HICH,
TOHSITUS, TUIOTE3bl O (PU3UUYECKUX OOBEKTaX U SIBIICHUSX;

—O0co03HaHue 1eUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (PU3HKH;
—IIJIAHUPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHUU HOBBIX (PU3UUECKUX 3HAHUI;
—CTpEeMIICHUE AaHAJIU3UPOBAaTh U BBISABIATH B3aHMMOCBS3M TMPUPOIBI, oOOIIecCTBa U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHNEM (PU3NICCKUX 3HAHHI;

—OIICHKa CBOMX JEUCTBUM € YYETOM BIMSHHUS Ha OKPYXKAIOIIYIO CpeIy, BO3MOXKHBIX
ri100aJIbHBIX TTOCIEACTBUH.

Memanpeomemmnbwie pe3yiomamal

7 Knacc

YHueepcaJlebte nosznaeameibHble 0CUCMEUS:

baszosvie nocuueckue oeticmsusi:

—BBISIBJISITH M XapaKTEPU30BaTh CYIECTBEHHbBIC IPU3HAKH OOBEKTOB (SIBJIICHUN);
—YyCTaHaBIMBaTh CYIIECTBEHHBIN MPHU3HAK KIacCU(HUKAIMU, OCHOBAHUS I 0000IIeHUS
Y CPaBHEHUS;

—BBISIBIIITh 3aKOHOMEPHOCTH U TPOTHBOPEUYHS B paccMaTpUBAaEeMbIX (paKTaxX, JAaHHBIX H
HaOII0/IEHUSIX, OTHOCSIUXCS K PU3MYECKUM SIBICHUSM;

—BBISIBIISITh  TTPUYUHHO-CIICICTBEHHBIE CBSI3W TPU HM3YYCHUH (DU3NUYECKHUX SIBICHUU H
MIPOILIECCOB; JeNaTh BBIBOABI C HCIOJb30BAHMEM JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIOUEHHH, BBIJIBUTATh THIIOTE3bI O B3AaUMOCBSI3SIX (PU3MYECKUX BEJTUYNH;

basoevie uccneoosamenvckue oelicmsus:

—MHCII0JIb30BaTh BOIPOCH! KaK UCCIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

—IIPOBOJIUTH 10 CAMOCTOSITEIbHO COCTaBJICHHOMY ILJIaHY OIIBIT, HECIOXKHBIN (pU3HNYECKUN
HKCIIEPUMEHT, HeOOIbIIIOE HCCIIeIOBaHNE (PU3UYECKOTO SIBICHMS;

Paboma c unghopmayueri:

—TIPUMEHSTh Pa3TUYHBIE METOJbl, MHCTPYMEHTBI W 3alpoChl IPH TIOWCKE WU OTOOpE
MH(pOpMaLIMK WM TaHHBIX C yYETOM MpPEI0KEHHON yueOHOoM du3ndeckoi 3aiauu;
—aHaJU3UPOBATh, CHUCTEMATU3UPOBATh M WHTEPIPETHPOBATH WH(POPMALHIO Pa3TUYHBIX
BUJIOB U (pOPM TPEICTABIICHUS;

Yuueepcaﬂbnbw KOMMYHUKAMUGBGHbLE oelicmeus

Obwenue:

—B XoAe OOCyXJIeHHs y4eOHOTO MaTepuaja, pe3yJabTaTOB JIAOOpPaTOPHBIX paboT u
MIPOCKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCY»KJIaeMOH TEMbl M BBICKA3bIBATh HJICH,
HalleJICHHBIE Ha pEIIeHHUE 3a/1a4d U MOACpKaHue 0J1aroKe1aTeIbHOCTH OOIICHUS,
—COTOCTaBJIATh CBOM CYXKICHUS C CYXXICHUSIMH JPYTHX YYaCTHHKOB JHAJIOra,
O0OHapyKUBaTh Pa3jINdIUe U CXOJCTBO MO3HITUI;

—BBIpakaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MMChbMEHHBIX TEKCTAX;

—yOJIMYHO  TPEACTABIATH  PE3yJNbTaThbl  BBIMOJHEHHOTO  (PM3MYECKOro  OIbITa
(3KCIIepUMEHTa, UCCIICIOBAHUS, TPOCKTA).

Cosmecmuas oessmenbHOCMb (COMPYOHULECMBO):



—TIOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMaH/HON U MHANBUYaIbHON paOOTHI IpU
pelIeHNH KOHKPETHOH (hHU3udYecKoit poOIeMbl;

—IPUHUMATh I1IEJIM COBMECTHOH JIeSITCILHOCTH, OpPraHU30BBIBATh JCHCTBUA MO &
JIOCTI)KCHUIO: PACIIPENICNIATh POJIM, OOCYX JaTh MPOIECCHl M PE3yJIbTaThl COBMECTHOM
paboThI; 00001IaTh MHEHHST HECKOJIBKUX JIFOJICH;

—BBIMOJIHATH CBOIO YacTh PabOTHI, JOCTUTAsi KAa4ECTBEHHOr'O pe3yjibTara MO CBOEMY
HaINpaBJICHHUIO U KOOPJAUHUPYS CBOM JACHCTBHUS C IPYTUMH WICHAMH KOMAaH/IbI;
—OIICHUBATh KAa4ECTBO CBOETO BKJIAJIa B OOIIUI MPOMYKT IO KPUTEPUSIM, CAMOCTOSTEIIHHO
chopMyJIMpOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBHS.

Yuueepcanvnuie pecynamuenuie deitcmeusn

Camoopeanuzayusi:

—BBISIBIISITH TPOOJIEMBI B KU3HEHHBIX U YUCOHBIX CUTYalUsIX, TPEOYIOIUX I PEIICHUS
(bU3nYECKUX 3HAHUIA;

—OpUCHTHUPOBATHCSA B PA3IMYHBIX IMOJX0JIaX NPHHATUS PEIICHUH (MHIUBUIYaIbHOC,
MIPUHSTHE PEIICHUS B TPYIINE, TPUHITHE PEIICHHUI TPYIIION );

—CaMOCTOSITEJIbHO COCTABJISITh QJITOPUTM PEIICHHS (PU3MYECKON 3aJayd WM IUJIaHa
WCCIEAOBAaHUS C YYETOM MMEIOMHUXCS pPEeCcCypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh Mpe/JIaracMble BAPUAHTHI PEIICHUI;

—JenaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

Camoxonmpons (pegnexcus):

—aBaTh aJICKBaTHYIO OLICHKY CUTYAaIlUU U MPeJIarath IiaH e€ N3MCHCHHUS;

—O0OBSICHATh IPUYHHBI JTOCTHXKCHUS (HEIOCTHIKEHUSI) PE3YJIbTATOB JICATSIIbHOCTH, J1aBaTh
OIIEHKY NMPUOOPETEHHOMY OIIBITY;

—OIICHUBATh COOTBETCTBUE PE3YJIbTATa 11U U YCIOBUSIM.

OMOYUOHANbHBLU UHMENIeKN.!

—CTaBHUTh ce0s1 Ha MECTO JIPYTroro 4eJioBeKa B XOE CIIopa WM AUCKYCCHHM Ha HAYYHYIO
TeMy, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ilpunsamue cebs u opyeux:

—TIpU3HABaTh CBOE MpaBO HaA OMMOKY TPHU pelmieHHH (HU3NYECKUX 337ad WIH B
YTBEPKJICHUSIX Ha HAyIHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

8 knacc

Ynueepcaﬂbnbw noszHaeamesibHble 0CUCMEUS:

ba3zosvie nocuueckue oeticmeusi:

—BBISIBIIATH U XapaKTE€PU30BaTh CYILLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUN);
—YyCTaHaBIMBaTh CYIIECTBEHHBIN MpU3HAK KiIacCU(HUKALMKU, OCHOBAHUS JJIsI 0000IIeHUS
Y CPAaBHEHWS;

—BBISIBIISITh 3aKOHOMEPHOCTU U MPOTHUBOPEUYMS] B paccMaTpUBaeMbIX (paKkTaxX, JaHHBIX U
HaOJIFOAEHUSX, OTHOCSIIUXCS K PU3NYECKUM SBICHUSIM;

—BBIIBIISITh ITPUYMHHO-CIIE/ICTBEHHBIE CBS3U INPU M3YYEHUU (U3NYECKUX SIBJICHUNU H
IIPOLIECCOB; JIeJIaTh BBIBOJABI C HCIOJB30BAaHMEM JIEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKIIOUEHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX (PU3MUECKUX BEJIUYNH;

—CaMOCTOSITEJIbHO BBIOMPATh cIOCO0 perieHus: yueOHoM puszndeckoil 3a1auu (CpaBHEHHUE
HECKOJIbKUX BapHMaHTOB pEIIeHHUs, BBHIOOp Haubojee MOAXOMSIIIET0 C  Y4ETOM
CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPHUEB).

bazoevie uccneoosamenvckue oeticmeusi:

—MUCIIO0JIb30BaTh BOMPOCH! KaK MCCIEA0BATEILCKUN HHCTPYMEHT MTO3HAHUS;

—IpPOBOJIUTH IO CaMOCTOSITEJIbHO COCTaBJIGHHOMY IUIaHY OIIBIT, HE- CJIOXKHBIN
(bu3MYeCKUil SKCIIEPUMEHT, HEOOIBIIIOE HUCCIeT0BaHNE (PU3UIECKOTO SIBIICHUS
—OIIEHMUBAaTh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAINIO, MOJYYEHHYIO B XOJI€



MICCIIEIOBAHUS UJTH DKCIIEPUMEHTA,
—CaMOCTOSITEIbHO  ()OPMYJIMPOBATH  OOOOIIEHUST U  BBIBOJABI IO  pe3yibTaTaM
IIPOBEIEHHOTO HAOJIIOICHHUS, OIIBITA, NCCIICIOBAHNS;

—IIPOTHO3UPOBATH BO3MOXKHOE JajibHEHIee pa3BUTHE (PU3MUECKUX IPOIIECCOB, a TAKKE
BBIIBUTATh MPEATIONOKEHUSI 00 MX Pa3BUTHUN B HOBBIX yCIIOBUSAX M KOHTEKCTaX.

Paboma c ungpopmayueri:

—IPUMEHSTh PA3TUYHBIE METOJbl, MHCTPYMEHTBI M 3alpoChl IPU TOHCKE U OTOOpe
MH(}OPMALMH WM JaHHBIX C YYETOM MPEIIOKEHHON yaeOHOM r3nUecKo 3a/1a4u;
—aHaJU3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIIPETUPOBATh UH- (OPMAIMIO PA3TUIHBIX
BUJIOB ¥ )OPM IIPE/ICTABIICHHUS,

—CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (OpMy mpencTraBieHUs HHPOpMaUuH U
WUTIOCTPUPOBATh peIIaeMble 3a/Jadd He- CIOKHBIMH CXEMaMH, JIharpaMMaMH, WHOHN
rpaduKoi U UX KOMOMHALIHSIMH.

Yuusepcaﬂbnble KOMMYHUKAMUGBHbLE oelicmeus

Obwenue:

—B XoJile OOCYXXIEHHsI y4eOHOTro MaTepuaia, pe3yJbTaToB Ja0OpaTOpHBIX paboT U
MIPOCKTOB 33J1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOH TeMbl M BBICKa3bIBAaTh HJCH,
HaIICJICHHBIC Ha PEIICHUE 33J1a4 U MOJACPKaHKe 0JIaro)Kel1aTeIbHOCTH OOIICHUS,
—COTOCTABJISATh CBOM CYXICHHUS C CYXXICHUSIMU JPYTUX YYaCTHHKOB JMAjiora,
0OHapPYKUBATh Pa3ININE U CXOJCTBO MO3HITUI;

—BBIpaKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMChbMEHHBIX TEKCTAX;

—nyOJIMYHO  TPEACTABIATH  PE3yJIbTaThl  BBINOJHEHHOTO  (PU3MYECKOro  OIbITa
(9KCIIepUMEHTa, UCCIIEIOBAHUS, TIPOCKTA).

Coemecmuas desmenbHOCMb (COMPYOHUUECMBO0):

—IIOHUMATh M UCIIOJIb30BaTh MIPEUMYIIIECTBA KOMaHIHON U WHIMBHUIYaJIbHONU padOThI NPH
peleHn KOHKPETHON (PU3NUECKON MPOOIIeMBI,

—TIpUHUMATH I1I€I1 COBMECTHON JeSITEIbHOCTH, OpPTraHU30BBIBATH JACHCTBUSA MO €&
JIOCTIDKCHUIO: PaCIIPENICIIATh POJIH, OOCYX JaTh MPOIIECCHl M PE3yIbTaThl COBMECTHOM
paboThI; 00001IaTF MHEHUSI HECKOJIBKHUX JIFOJICH;

—BBINOJIHATHh CBOIO YacTh pPabOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJibTaTa IO CBOEMY
HaMpaBJIECHUIO U KOOPAUHUPYS CBOU AEHCTBUS C IPYTUMH WICHAMH KOMaH/IbI;
—OIICHUBATh KAaYeCTBO CBOETO BKJIAJIa B OO MPOIYKT IO KPUTECPHUSIM, CAMOCTOSTEIIHHO
chopMynHpOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

Yuueepcanvnuie pecynamuenvie deiicmeusn

Camoopeanuzayus:

—BBISIBIIATH TPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHUTYyalUsiX, TPEOYIOMIUX JJIs1 PEIICHUS
(bu3nUecKuX 3HaHUM;

—OpPHUEHTHPOBATHCS B PA3IMYHBIX MOAXOJaX TPHUHATHS pelleHUud (MHIUBUIyaTbHOE,
MIPUHSATHE PEIICHUS B TPYIINE, TPUHITHE PEIICHHUI TPYIIION );

Camoxonmpons (pegnexcus):

—JaBaTh aJICKBaTHYIO OIIEHKY CUTYyaIluH U TIpeJjiaraTh IiaH e€ U3MEHEHUS;

—O0OBSICHATD IPUYHHBI JTOCTIKCHUS (HEIOCTHIKEHHUSI) PE3yIbTAaTOB JEATEIIbHOCTH, J1aBaTh
OIIEHKY NPUOOPETEHHOMY OIIBITY;

—BHOCHUTHh KOPPEKTUBBI B JAEATEITHHOCTh (B TOM YHCJE B XOJ BBITTOJTHEHUS (PU3HIECKOTO
MCCIIEOBAHUSI WUIM TIPOEKTA) HA OCHOBE HOBBIX OOCTOSITENIHCTB, M3MEHUBIINXCS CUTYyaIUH,
YCTaHOBJICHHBIX OIMMOOK, BOSHUKIIINX TPYIHOCTEH;

—OIIEHUBAaTh COOTBETCTBUE PE3YJIbTaTa LU U YCIOBUSIM.

OMOYUOHANbHBLI UHMENNEeKM !

—CTaBUTh Ce0s1 Ha MECTO JIPYyTroro 4eyioBeKa B XOJE€ CIopa MM JUCKYCCHHM Ha HAy4HYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.



Ilpunsmue cebs u opyeux:
—TIpU3HaBaTh CBOE MpPaBO Ha OMMOKY MpU pPEIICHUU (U3HYECKUX 3a7ad WA B
YTBEPKIACHUSX Ha HAYYHBIC TEMBI H TAKOE )K€ MPABO JIPYTOrO0.

9 knacc

Yuueepcaﬂbnbte no3HasamenbHble 0elicCmeust:

baszoevie nocuueckue oeticmsus:

—BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbBIC IPU3HAKH OOBEKTOB (SIBJIICHUN);
—YyCTaHaBIMBaTh CYIIECTBEHHBIN MPU3HAK KiIacCU(HUKALMU, OCHOBAHUS I 0000IIeHUS
Y CPaBHEHUS;

—BBISIBIIITh 3aKOHOMEPHOCTH W MPOTHBOPEUUs] B pacCMaTpUBaeMbIX (paKkTaxX, JaHHBIX U
HaOJIFOICHUSIX, OTHOCSIIUXCS K (PU3UYECKHUM SIBICHUSIM;

—BBIIBIIITh TPUYUHHO-CIICICTBEHHBIEC CBS3U INPU HM3YYCHUU (DU3NYECKHUX SIBJICHUU H
IIPOLIECCOB; JIeNIaTh BBIBOJBI C HCIOJIB30BAHMEM JCAYKTHBHBIX M WHIYyKTUBHBIX
YMO3aKIIOYEHHH, BBIJIBUTATh THUIIOTE3BI O B3AUMOCBS3SIX (PU3MUECKUX BEJIUINH;

—CaMOCTOSITeNIbHO BBIOMPATh cIOCO0 perieHus: yueOHou puzndeckoil 3aqauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHHS, BHIOOp Hambojee MOAXOASIIIeTO0 C  YYETOM
CaMOCTOSITETILHO BBIICJICHHBIX KPUTEPHUEB).

baszosvie uccnedosamenvckue oeticmausi:

—MHCIIOJIB30BaTh BOMPOCH! KaK MCCIIEA0BATEILCKUN HHCTPYMEHT MTO3HAHUS;

—TIIpPOBOJIUTH IO CaMOCTOSITEJIbHO COCTaBJIICHHOMY IUIaHY OIBIT, He- CJIOXKHBIN
(bU3nYeCcKUil IKCIEPUMEHT, HEOOIbIIIOE UccieioBaHue (PU3UUECKOTO SIBICHHUS;
—OIICHUBAaTh Ha MPUMEHUMOCTHh M JOCTOBEPHOCTh HWH(POPMAIUIO, TIOJYYCHHYIO B XOJE
HCCIIeIOBAaHUS UJIU SKCIIEPUMEHTA;

—CaMOCTOSITeNIbHO  (hopMyupoBaTh OO0OOIIEHUS] Y  BBIBOJABI IO  pe3yJibTaTam
MPOBEIEHHOTO HAOIIOICHUS, OTIbITA, UCCIEAOBAHMUS;

—IIPOTHO3UPOBATh BO3MOXXHOE JalbHEHIee pa3BUTHE (PU3NUECKHX IPOIIECCOB, a TaKKe
BBIJIBUTATh MPEANOJIOKEHUS 00 X Pa3BUTUH B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Paboma c ungopmayueri:

—IpPUMEHSTh PA3IUYHbIE METOJbl, MHCTPYMEHTBl M 3alpochl IpPU TOHCKE U OTOOpE
MH(GOPMaLIMU WJIM JJaHHBIX ¢ YUYETOM MPEIJIOKEHHON yueOHOoH (pu3ndeckoi 3a1auu;
—aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH- (OPMAIIUIO PA3IIMUYHBIX
BHJIOB U ()OPM TIPEICTABIICHUS;

—CaMOCTOSITeNIbHO BBIOMpaTh ONTUMaIbHYIO (GOpMYy MpeAcTaBlIeHUS HUHGOPMAIIMU U
WJUTIOCTPUPOBATh peIlaeMble 3aJladyd He- CIOKHBIMH CXEMaMH, JuarpaMMaM#, WHOH
rpaduKoi 1 ©X KOMOMHAIUSMH.

Ynueepcaﬂbnbw KOMMYHUKamueHble oelicmeus

Oobwenue:

—B XoAe OOCyXJIeHHs y4eOHOTO MaTepuaja, pe3yJabTaTOB JIAOOpPaTOPHBIX paboT u
MIPOCKTOB 3aJ/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMbl M BBICKA3bIBaTh HJICH,
HalleJICHHBIE Ha PEIIeHHUE 3a/1a4d U MOACpKaHke 0J1aroKe1aTeIbHOCTH OOIICHUS,
—COTIOCTABJISITh CBOM CYXICHHUS C CYXICHUSIMU JPYTHX YYaCTHHKOB JUAJIOra,
O0OHapy»KUBaTh Pa3jINdUe U CXOJCTBO MO3HITUI;

—BBIpakaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

—yOJIMYHO  TPEACTABIATh  PE3yJNbTaThbl  BBIMOJHEHHOTO  (PM3MYECKOro  OIbITa
(3KCIIepUMEHTa, UCCIICIOBAHUS, TTIPOCKTA).

Cosmecmuas oessmenbHOCMb (COMPYOHULECMBO):

—IOHUMATh M UCITOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U WHINBHUAYAIbHON pabOTHI pH
pelIeHNN KOHKPETHOM (hU3UYECKOM TPOOIISMBI;

—IIpUHUMAThL LCINU COBMECTHOI ACATCIBHOCTHU, OPraHU30BLIBATH )ICﬁCTBPIfI no eé



JOCTIDKEHUIO: PAcCHpesessiTh POJIH, OOCYXXKIaTh MHPOILECCHl W Pe3yJbTaThl COBMECTHOM
paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JTFOICH;

—BBINOJHATE CBOIO YacTh pPalOTHI, JOCTUTas KadeCTBEHHOI'O pe3yJbTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOH IEUCTBUS C IPYTUMH YJIEHAMU KOMAaH/IbI;
—OILICHUBATh KaYeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO KPUTEPHUSIM, CAMOCTOSTEIEHO
c(hopMyIHpPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBUS.

Yuueepcanvnuie pecynamuensie deiicmeus

Camoopeanuzayus.:

—BBISIBIIATH TTPOOJIEMBI B )KU3HEHHBIX U YYCOHBIX CUTYyaIlUSIX, TPEOYIOMINX ISl PEIICHUS
(bU3NYECKUX 3HAHUI;

—OpPHUEHTHPOBATHCS B PA3JIMYHBIX MOAXOJAaX MPUHATHS pElIeHUuN (MHIUBUIYATbHOES,
MIPUHSATHE PEUICHUsI B TPYIIIC, TPUHATHE PEIICHUN TPYIIIION ),

—CaMOCTOSITeIIbHO COCTABIISATh QITOPUTM pEIICHUS (PU3UYECKOW 3alaud WM IUIaHa
UCCIEOBAaHUSI C YYETOM MMEIOIINXCS PEeCypcoB W COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH MpeJIaracMble BapHAHTHI PEIICHHI;

—1enaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (pepaexcusi):

—J1aBaTh aJICKBAaTHYIO OIICHKY CUTYyaIlUH U IIpeJjiaraTh IUIaH e€ N3MCHCHUS;

—O0OBSACHATH IPUUUHBI JOCTHIKCHUS (HESAOCTHIKCHUS) PE3yIbTATOB JCSITECILHOCTH, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY;

—BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTH (B TOM YHCIIC B XOJ BBIOJHEHHS (PU3HMIECKOTO
WCCIICOBAHUSI WUIM TIPOCKTA) HA OCHOBE HOBBIX OOCTOSTEIIBCTB, U3MEHUBIIMXCS CUTYyaIUH,
YCTaHOBJICHHBIX OITMOOK, BOZHUKIIINX TPYIHOCTECH;

—OIICHUBAaTh COOTBETCTBUE PE3YJIbTATa 11U U YCIOBHSIM.

OMOYUOHANbHBLU UHMENIeKM.!

—CTaBUTh Ce0s HA MECTO APYroro 4ejaoBeKa B XOJI€ CIIOpa WM JUCKYCCHUU HA HAYYHYIO
TeMy, MIOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ilpunsmue cebs u opyeux:

—TIpU3HABaTh CBOE MpaBO HaA OMMOKY TpH pelmieHHuH (U3NYCCKUX 337ad WIH B
YTBEPKJICHUSIX Ha HAYIHBIE TEMbI H TAaKOE K€ MIPaBO JPYToro.

IIpeomemnuie pe3ynomamot

7 KJjaacc

[IpenmeTHble  pe3ynapTarbl Ha  0a30BOM  YpOBHE  JIOJDKHBI  OTpa)kaTh
c(hopMHUPOBAHHOCTH y 00YUYAIOIIUXCSI YMEHHUIA:
—MWCTOJIb30BaTh TMOHATHS: (U3NYECKUE U XUMHYECKHE SBJICHUS; HAOIIOICHUE,
3KCHepI/IMeHT, MOACJIb, THUIIOTE3a, CIHMHHIIBI q)HSquCKPIX BCIIMYHH, AaTOM, MoneKyna,
arperaTHbIe COCTOSIHUS BellecTBa (TBEpAOE, >XKUIAKOE, Trazo00pa3HOe); MEXaHHYECKOe
JIIBIKEHUE (paBHOMEpHOE, HEpaBHOMEPHOE, MIPSIMOJTUHEHOE), TPAaCKTOPHS,
paBHOAeHcTByIomas cui, aedopmanus (ympyras, IIJIacTHYECKasi), HEBECOMOCTb,
COOOIIaronIMecs: COCy/Ibl;
—pasznu4aTh sBiaeHus (qudy3us; TEnIoBoe IBUKEHHE YaCTHUI] BEIIECTBA, paBHOMEPHOE
JIBUKEHHC; HEPaBHOMEPHOE JIBIIKCHHE;, WHEPIWS; B3aUMOJICHCTBHE TEJ; pPaBHOBECHE
TBEPABIX TEJ C 3aKPEIIEHHOW OChIO BpAIlCHUS; Tepenada JIaBjieHUs] TBEPABIMU TEIaMH,
KUJIKOCTSAMH W Ta3aMH; arMocdepHoe JaBlICHWE, IUIaBaHWUE TeJI, IPEBpAIICHUS
MEXaHUYECKON HHEpPruu) IO OIMHCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OITBITOB,
JICMOHCTPHUPYIOIIHNX JJaHHOE (PU3MIECKOE SIBJICHUE;
—paCHOSHaBaTB HpOS[BJ'IeHI/Ie I/ISY‘-IGHHLIX (1)I/I3I/I‘IGCKI/IX S[BJ'IeHI/II\/'I B Opr)KaIOIHeM MI/Ipe,



B TOM uyHuciie (pU3NYecKue SIBIICHUS B IMPHU- POJAE: NPUMEPHI ABHXKEHUS C Pa3IUYHBIMU
CKOPOCTSIMHU B KUBOHM U HEXKUBOU NPUPOLE; NCHUCTBUE CUIIbI TPEHUS B IIPUPOJIE U TEXHUKE;
BIIUSIHUE aTMOC(HEPHOrO NaBJICHHS Ha >KMBOM OpraHu3M; IJIaBaHUE PbIO; pbluard B TeJe
YeJ0BEKa; IpU D3TOM INEPEBOJUTH IIPAKTUUYECKYIO 3aJadyy B Y4YeOHYIO, BBLIACIATH
CyIIECTBEHHbIE CBOMCTBA/MIPU3HAKHU (PU3NUECKUX SBICHUM;

—OMUCHIBAaTh U3y4YCHHBIC CBOMCTBA Tel M (DU3WUYECKHUE SBIICHUS, UCIIONB3Ys (PU3HUECKUE
BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIECTBA, BpPEMs, IIyThb, CKOPOCTb, CPEIHSS
CKOpPOCTb, CHJIa YIIPY- TOCTH, CHJIa TSXKECTH, BEC Teja, CUJla TPeHUs, 1aBjieHue (TBEPIO- IO
TeJa, KUIAKOCTH, Ta3a), BHITAJKUBAIONIAS CUJIa, MEXaHUYEeCKasi padoTa, MOIIHOCTb, TJIEYO
CUJIbI, MOMEHT CHUJIbI, KO3(G(PULIHEHT MOJIE3HOr0 ASUCTBUS MEXaHW3MOB, KMHETUYECKas U
MOTEHUHUAJIbHASL DHEPTHs); MPU ONHUCAHMHM NPABUIBHO TPAKTOBAaTh (DU3NUECKUN CMBICIT
HCMOJIb3YEMbIX BEJIIMYMH, UX OOO03HAYEHUS M €IUHUIBI (PU3NYECKUX BEJIUYHH, HAXOJIUTh
(GbopMyIibl, CBS3BIBAIOIIME JaHHYIO (PU3WYECKYIO0 BEJIMYMHY C JPYTMMH BEJIUYHMHAMH,
CTPOUTH rpapuKu M3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIU- YUH;

—XapaKTepU30BaTh CBOKWCTBA Tel, (U3UUECKUE SIBJICHUS M MIPOIIECCHI, HCTIOJb3Ysl IIpaBUiia
ciokeHus: cui (BIOJb OMHOM mpsimoii),3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHs phruara (0JI0Ka), «30JI0TOE MPABHIIO» MEXaHUKH, 3aKOH COXPaHEHHUS
MEXaHUYECKOH »SHEpPru”; MpU ITOM [aBaTh CIOBECHYI (OPMYIMPOBKY 3aKOHA H
3alMCHIBAaTh €0 MaTEMATUYECKOE BBIPAKEHUE;

—O00BACHATh (U3UUECKUE SBICHUS, NPOIECChl M CBOICTBAa TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyaluuu IIPAKTUKO-OPUEHTUPOBAHHOT'O Xapakrepa: BBISBJISTH
MIPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 |—2 JIOTMYECKUX IIaroB C
onopoii Ha 1—2 W3yYEeHHBIX CBOWCTBA (DU3UUECKUX SIBIICHHH, (PU3MYECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

—pemarb pacy€THble 3amaud B 1—2 JACHCTBHS, HCHOIB3YsS 3aKOHBI U (POPMYJIBI,
CBsi3bIBarONME (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 33/Ja4M 3aIllUChIBAThH
KpaTKO€ YCIIOBHE, TOJCTABIATh (PU3MYECKHE BEIHMYHHBI B (DOPMYIIBI U MPOBOAUTH pac-
YE€Thl, HaXOAUTh CIPaBOYHBIE JaHHbIC, HEOOXOAMMBIE IJIs pElIeHUs 3ajaad, OLCHUBATh
PEATUCTUYHOCTD TTOJTYYeHHOU (PU3UYECKON BEITUUUHBI;

—pacrno3HaBaThb MPOOJIEMBI, KOTOpbIE MOXXHO PEIIUTh MpPU MOMOIIU (UIUYECKUX
METOJOB; B OINWCAHUM MWCCIENOBAaHUS BBIACIHATH MPOBEPSAEMOE IIPEANIOI0KECHUE
(runoresy), pa3nIuyaTh U UHTEPIPETUPOBATH MOJYyYEHHBIN pe3ysIbTaT, HAaXOAUTh OIIMOKHU B
XOJI€ OIIBITA, JEJIaTh BBIBOJBI 110 €TI0 PEe3yJIbTaTaM;

—IPOBOJIUTH OIBITHI IO HAOIIOJEHUIO (PU3UYECKUX SIBJICHUN WIM (PU3MYECKUX CBOICTB
Tel: (OopMyJIMpOBaTh MPOBEpPSAEMBbIE MpEa- IOJIOXKEHHs, CcOOUpaTh YCTaHOBKY U3
MIPEVIOKEHHOI0 000PYI0BAaHHUSI, 3aMIUCHIBATH XOJI ONBITA U (POPMYIUPOBATH BHIBOJIBI;
—BBINOJIHATH MPSAMBIE U3MEPEHUSI PacCTOSHUSA, BPEMEHU, Macchl Tena, o0béMa, CUJIbI U
TEMIIEpaTyphl C MCHOJIB30BAHMEM AHAJIOIOBBIX M LMGPOBBIX MHPHUOOPOB; 3alMCHIBATh
MOKa3aHus MPUOOPOB C YYETOM 3aTaHHOM a0COIFOTHOMN MOTPEITHOCTH U3MEPEHUI;
—IIpPOBOJIUTH HCCIIEIOBAHUE 3aBUCHMOCTU OJHOW (PU3UYECKON BEIUYMHBI OT APYroil ¢
HCMOJIb30BAaHUEM TPSAMBIX H3MEPEHHI (3aBUCMMOCTH IyTU PaBHOMEPHO JIBMXKYIIETOCS
Tela OT BPEMEHM JBH)KCHUS TeJla; CUJIbl TPEHUs CKOJBKEHMS OT Beca Tejla, KadyecTBa
00pa0OTKM TIOBEPXHOCTEH TE€JN W HE3aBUCUMOCTH CHJIBI TPEHHUS OT TUIOMIAIU
COINPUKOCHOBEHMUS TEJI; CUJIbI YIIPYTOCTH OT YUIMHEHUS IIPYKUHBI; BBITAJIKUBAIOIIEN CHUJIBI
OT 00bEMa MOTPYKEHHOM YACTU TeJIa U OT TJIOTHOCTH KUJIKOCTH, €€ HE3aBUCHUMOCTH OT
IJIOTHOCTH Teja, OT IIyOWHBI, Ha KOTOPYIO IOrPY’>KEHO TeJIO; YCIOBUM IJIaBaHMs Ted,
YCJIOBHII paBHOBECHsl pblyara M OJIOKOB); y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOIO
HcCIe0BaHusl, COOMPATh YCTAaHOBKY M BBIMOJIHATH U3MEPEHHUs, CIEAysl MPEJI0KEH- HOMY
IJ1aHy, (PUKCHUPOBATh PE3YyJIbTAThl IMOJYYEHHOW 3aBUCHUMO-CTH (PU3UUYECKUX BEIUYUH B
BUJI€ TIPEUIOKEHHBIX Tabmuiy W TpaduKoOB, JenaTb BBIBOABI IO  pe3yJibTaTam
HCCJIEJOBAHUS;

—IpPOBOJIUTh KOCBEHHBIE H3MEpPeHUs] (U3NYECKUX BEIUYMH (IUIOTHOCTH BEIECTBa



KUIKOCTU M TBEPAOrOo Tejla; CHJIAa TPEHUsSI CKOJIBXEHHUS; JaBI€HUE BO3AYXa;
BBITAJKUBAIONIAs CHJIA, IEUCTBYIONIAsl HA MOTPYKEHHOE B KUJKOCTh TEJIO; KO3PPUIIMEHT
IIOJIE3HO- TO JEHCTBUS MPOCTBIX MEXAHU3MOB), CICAYs MPEIIOKEHHON MHCTPYKLMH: IIPU
BBITIOJIHEHUHU M3MEPEHHIl CcOOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY W BBIYHCIITH
3HAYeHUE UCKOMOM BEJIM- YNHBI;
—co0moaTh TpaBUJla TEXHUKH O€30IacHOCTH TMpu  padore C  J1abopaTOpHBIM
000pyI0BaHUEM;
—YyKa3bpIBaTh MPUHIMIB JCHUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEpPMOMETpP, JUHAMOMETP, COOOUIAIOIIHUECS COCyAbl, OapoMeTp, phluar, MOJABHKHBIH M
HETIOJBIKHBIN OJI0K, HAKJIOHHAS IIOCKOCTb;
—XapaKTepu30BaTh MPUHLMIBl JEHCTBUA  HU3YYEHHBIX  IPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha HUX ONUcaHus (B TOM 4YHCIIE: IOJUIWIHUKH, YCTPOHCTBO
BOJONPOBOJA, THAPABIMYECKUNA Ipecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM Hacoc,
apeoMeTp), UCIOJIb3ys 3HAHHUS O CBOWCTBaX (PU3MYECKUX SIBICHUH M HEOOXOIMMBIC
(u3MYeCKHEe 3aKOHbI U 3aKOHOMEPHOCTH;
—TIpPUBOAUTH TIPUMEPHl / HaXOAUTh HWHPOPMALHMIO O MpHUMEpax MPAKTHIECKOTO
WCIIOJb30BaHUsl (PU3MYECKUX 3HAHUW B TIIOBCEIHEBHOM JKHU3HU JUIs OOecleueHUs
0e30macHOCTH TpU  OOpalleHnH C MNpuOoOpaMHd W TEXHUYECKHMMH yCTPOHCTBaMH,
COXPAHEHUS 3/I0POBbsl U COOIIOJIEHUS] HOPM 3KOJIOTMYECKOI'O MOBEACHUS B OKpPY’KaroIIei
cpene;
—OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpMaALUU B ceTH MHTEpHET B COOTBETCTBUHU C
3aJJaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM M MyTEM CpaBHEHUSA
pa3IMUHBIX HMCTOYHHU-KOB BBIJIEIATH MH(OPMALMIO, KOTOPAas SBJISETCS IMPOTUBOPEUYUBOM
WJIK MOXKET OBITH HEJJOCTOBEPHOI;
—MUCII0JIb30BaTh MPU BBINOJHEHUHM YYEOHBIX 3a/laHUIl HAYyUHO-IOMYJIIPHYIO JIMTEpATypy
(U3UYECKOro conep)KaHus, CIIpaBOYHBIE MaTepHalbl, pecypchl ceTu MHTepHeT; BiIaJeTh
npuéMaMM KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHGOPMAIUU U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;
—CO03/1aBaTh COOCTBEHHbIE KpPAaTKHWE MUCBMEHHBIE M YCTHBIE COOOIIEHHs HAa OCHOBE 2—3
MCTOYHUKOB HMH(pOpMANMK (PU3NUECKOT0 COJIepKaHUsS, B TOM 4YHUCIe MyOJWYHO IenaTh
KpaTKue COOOIIEHUsI O pe3yjbTaTax MPOEKTOB WJIM Yy4EeOHBIX HCCIEIOBAHUM; MPU 3TOM
TPaMOTHO MCIIOJIF30BAaTh U3YYCHHBIN MOHATUWHBIN anmapar Kypca GU3UKH, COPOBOXKIATh
BBICTYIUICHUE TIPE3EeHTaIUeH;
—IIpU BBINOJHEHUN YYEOHBIX MPOEKTOB M UCCIEAOBAaHUN pacrpeaessiTh OO0s3aHHOCTH B
TpYIIe B COOTBETCTBHUU C TOCTABJICHHBIMH 33/Ja9aMH, CJICIUTH 32 BHIIIOJIHEHHUEM IIJIaHa
NeWCTBUHM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJAJ B JACATEIbHOCTh TPYIIIbI; BbI-
CTpamBaTh KOMMYHHUKAaTHBHOE B3aWUMOJICHCTBUE, YUUTHIBAsi MHEHHE OKPYKAIOIIHX.
8 kuace

[Ipemernsle  pe3ynbTarel Ha  0a30BOM  YpPOBHE  JIOJDKHBI  OTpakaTh
c(hOpMHUPOBAHHOCTH Y 00YyYaIOINUXCS YMEHUI:
—MWCIIOIB30BaTh TMOHATHS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBHKEHHWE aTOMOB W
MOJIEKYJ, arperatHbleé COCTOSIHHS BEIIEeCTBAa, KPUCTAUIMYECKHE U amMopQHbIe Tena,
HACBHIIIIEHHBI W HEHACHIIICHHBINH Tap, BIAXXHOCTh BO3yXa;, TeMmIliepaTypa, BHYTPEHHsIS
SHEPIHs, TEIUIOBOM JBUTATEb; DJIEMEHTApPHBIM SJIEKTPUUYECKUN 3aps]l, DJIEKTPHUUYECKOe
1oJie, MPOBOAHUKH U JUDIICKTPHUKH, TIOCTOSTHHBIN JIEKTPUUYECKHI TOK, MArHUTHOE TI0JIC;
—pa3nuyaTh SBJICHHMS (TEIUIOBOE pacUIMpeHue/ckaThe, TeIlionepeaadya, TeIIoBOe
paBHOBECHE, CMaYMBaHNeE, KaTWJUSIPHBIC SBICHUS, UCITapEHNEe, KOHICHCAIIUs, TUIaBIeHUE,
Kpuctayu3anusi (OTBep/eBaHUE), KHUIIEHHE, Terionepeaadya (TEIIONpPOBOIHOCTD,
KOHBEKIIHS, W3JIy4eHHUE); OJEKTpU3allvs TeJ, B3aWMMOJICHCTBHE 3apsiioB, JACHCTBHS
AIEKTPUYECKOr0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHWTOB, JeHCTBHUE
MarHMTHOTO TIOJISl HA TIPOBOJTHUK C TOKOM, JICGKTPOMAarHUTHAsI MHIYKIIHSI) TT0 OTTUCAHUTO
MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMNBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (prU3nuecKoe



SIBJICHUE;

—pacrno3HaBaTh NTPOSIBJICHHWE HW3YUYEHHBIX (U3NUECKUX SIBJICHUN B OKPY’KaIOIIEM MHpE,
B TOM 4YHUCIIC (I)I/IBI/I‘-IGCKI/IG SIBJICHUA B HpI/I- pOI[C: HOBCpXHOCTHoe HaTIAXKCHHUC U
KalWUIIPHBIE SBJICHHS B MPUPOJAE, KPUCTALIBI B mpupone, wusirydeHue CoHIa,
3aMep3aHre BOJOEMOB, MOpCKue Opwu3bl, 00pa3oBaHUE pPOCHI, TymMaHa, WHEs, CHETa,
AIIEKTPUYCCKHUE SIBJICHHS B aTMocdepe, 3JICKTPUYECTBO JKUBBIX OPraHM3MOB; MarHUTHOC
mosie 3eMJid, Apeid MO0~ COB, POJIb MArHUTHOTO TOJISI JUJIS YKU3HU Ha 3emiie, MOJISIPHOE
CUSHHE;, IIPH OTOM TICPEBOAMTH IPAKTHUYECKYIH0 3aJady B Yy4eOHYIO, BBIACIATH
CYIIIECTBEHHBIE CBOMCTBA/TIPU3HAKH (DU3UUCCKUX SBIICHHUIA;

—OMUCHIBATh U3yUCHHbIC CBOMCTBA Te U (PU3UYECKHUE SIBICHUS, UC- TTOJIb3YS (PU3HYECKUE
BEJIMUMHBl (TeMmepaTrypa, BHYTPEHHsS OJHEpPrusi, KOJMYECTBO TEIJIOThI, YJEJIbHAas
TEINIOEMKOCTb ~ BEILIECTBA, yJe€ldbHAas TENJIOTa IUIABICHMS, YyJACJIbHAas  TEILIOTa
napooOpa3oBaHusi, yJelbHas TEIUIOTa CropaHus TOIUIMBA, KOA(Q(UIMEHT MOJe3HOro
JIEUCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTEIbHAS BJIAXKHOCTDH BO3yXa, JIEKTPUUECKUH 3apsi,
Cujla TOKa, OJJIEKTPUYECKOE HalpsDKEHUE, CONPOTUBIEHHUE IIPOBOJHMKA, YIEIbHOE
COIIPOTHUBJICHUE BEIIECTBA, padOTa U MOIIHOCTb 3JEKTPUUECKOIO0 TOKA); IPU OMNHCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3UYECKUM CMBICI HCIIOJIB3YEMbIX BEJIMYMH, OOO3HAUeHUs U
€IUHUIBI (U3NYECKUX BEIMYUH, HaAXOIUThb (OpPMYJIbI, CBSI3BIBAIOIIME JIAHHYIO
(U3UYECKyI0 BEJIWYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH TpaUKU HU3YUEHHBIX
3aBUCHUMOCTEH (PU3UYECKUX BEJIIMYHH;

—XapaKTepu30BaTh CBOWCTBA T, (U3UYECKHE SBJICHHUS W MPOLECCHI, HCIOIb3Yys
OCHOBHBIE IIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUM CTPOEHUsI BEIECTBA,
MPUHLUI CYNEPIIO3UIINH T0- Jiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja,
3a- KoH OMa I y4dacTKa LenH, 3akoH Jxkoyiss—IJIeHna, 3akoH coXpaHeHUs S3HEPTUU; IpU
TOM JlaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMCBhIBaTh €ro MaTEeMaTHYEeCKOe
BBIPAYKEHUE;

—O0OBSICHATh (pU3MUEeCKue NIpollecChl U CBOWCTBA Tel, B TOM YHCIE€ U B KOHTEKCTE
CUTyalui MPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBISBISTH NPUUMHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JOrHYecKux IIaroB ¢ onopoil Ha 1—2 M3y4eHHBIX
CBOMCTBA (PU3NUYECKUX ABICHUM, (PHU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

—pemars pacy€THble 3ajaud B 2—3 JACHCTBUS, HUCIOIb3YsS 3aKOHBI U  (OPMYIIBI,
CBsI3bIBalONME (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/Ja4M 3allUChIBATh
KpaTKO€ YCIJIOBHE, BBISBIISATh HEAOCTATOK JaHHBIX /IS PELIEHUs 3a]1a4i, BHIOUPATh 3aKOHBI
n ¢Gopmyibl, HEOOXOIUMBIE [Jis €€ pelIeHUs, NMPOBOAUTH pac- YETHI U CPaBHUBATH
MOJTy4YE€HHOE 3HaYeHHe (PU3NUYECKON BEJIMUUHBI C U3BECTHBIMU JIAHHBIMU;

—pacro3HaBaTh IPOOJEMBI, KOTOpPbIE MOXXHO pELIUTh MPU MNOMOIIN (PU3UUYECKUX
METOJIOB; UCIIOJIb3Yysl ONMCAHUE MCCIEIOBAHUS, BBIACIATh MPOBEPSAEMOE IIPEAIIOI0KEHHUE,
OLICHUBATh PAaBUJILHOCTH MOPSIAKA MPOBEJAEHUS UCCIIEI0BAHUSI, 1€/IaTh BHIBOJIBI;
—IPOBOJIUTH OIBITHI IO HAOIIOJIEHUIO (PU3UYECKUX SIBJICHUN WIM (PU3MYECKUX CBOICTB
Ten (KanwUIspHbIe SBJIEHMS, 3aBUCHUMOCTh [aBJ€HHUs BO3JyXa OT €ro oo0béma,
TEMIIepaTyphbl; CKOPOCTH MpOIecca OCThIBAHUSI/HAIpPEBaHUs TMPU H3IYYEHUU OT IIBETa
M3JIy4Yarolei/moriomarone moBepXHOCTH; CKOPOCTh UCIAPEHUsl BOAbI OT TeMIepaTyphl
JKUIKOCTH M IUIOMAAA €€ TMOBEPXHOCTH; OJJIEKTpU3alus Tel U B3aUMOJEHCTBHE
AJEKTPUYECKUX 3apsoB; B3aUMOJIEMCTBHE IIOCTOSIHHBIX MArHUTOB, BHU3yalu3alvs
MAarHUTHBIX IOJIEN MOCTOSIHHBIX MAarHUTOB; JEHCTBUS MAarHUTHOTO IOJI HA NPOBOJHUK C
TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOWCTBA JJIEKTPOJBUTATENs ITOCTOSHHOIO TOKA):
(dhopMyIHpOBaTh MPOBEPSIEMBIE TTPEAIIOIOKEHNS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHUS; OMMUCHIBAThH XO/1 OIbITa U (POPMYJIUPOBATH BHIBOJIBI;

—BBINOJIHATE IIPSMBIE U3MEPEHUS] TEMIIEPATYPHI, OTHOCUTEJILHON BIIAXKHOCTH BO3/yXa,
CUJIBI TOKa, HAaMNpsDKEHHS C MCHOJb30BAaHMEM AaHAJIOTOBBIX MNPUOOPOB U JIaTUUKOB
(¢U3MYECKUX BEIMYMH; CpPAaBHUBATh pE3yJbTaTbl HM3MEPEHUH ¢ Yy4YETOM 3aJaHHOMN
a0COIIOTHOM MOTPENIHOCTH;



—TPOBOJIUTH HCCIICAOBAHNUE 3aBUCHUMOCTH OJHOW (DU3MUYECKOW BEIWYMHBI OT JIPYTOH C
HCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTbH COIPOTUBIIEHUS POBOJHUKA OT €ro
JUIMHBI, IUIOIIAJM IIONEPEYHOro0 CEYEHUsI U YIEJIbHOIO COIPOTHBIIEHMS BEIlECTBA
IIPOBOJIHMKA; CUJIbI TOKA, UAYILIETO 4Yepe3 MPOBOAHUK, OT HAIIPSHKEHUsI HA IPOBOJHMUKE;
HCCIEOBAaHNUE IIOCJIENOBATEIbHOTO M IapajuleIbHOTO COEIWHEHUIN IMPOBOJHUKOB):
IJIAHUPOBATh MCCJIE0BAaHUE, COOUpPATh YCTAHOBKY M BBIIIOJHATH HU3MEPEHUS, CIEAYs
IIPEVIOKEHHOMY IUJIaHy, (DMKCUPOBATh pe3yJbTaThl MOJYYEHHOH 3aBUCHUMOCTH B BHIE
TaOJIUI U TPaQUKOB, IeJIaTh BHIBOJIBI IO pe3yJIbTaTaM HCCIIEI0BaHus,

—IIPOBOJIUTh KOCBEHHBbIE H3MEpeHus (PU3NUECKUX BEJIUUYMH (yAelibHas TEeII0EMKOCTh
BEILIECTBA, COIPOTHBJICHHUE IPOBOJHMKA, pad0Ta MU MOIIHOCTH SJIEKTPUUYECKOTO TOKa):
IJIJAaHUPOBaTh ~ M3MEpPEHHUs, CcoOMpaTh  OSKCHEPUMEHTAIbHYIO  YCTaHOBKY,  CIEIys
MPEJI0OKEHHON MHCTPYKIMHU, U BBIYUCIISITh 3HAUEHUE BEJIMUUHBI;

——co0o1aTh IIpaBUjla TEXHUKM Oe30macHOCTH Ipu  pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

—XapaKTepU30BaTh MPUHLMIBI JEHCTBUS  U3YYEHHBIX  IPUOOPOB M TEXHUYECKHX
YCTPOHCTB € ONOPOM Ha UX ONHMCaHUS (B TOM YMCIE: CHUCTEMa OTOIUIEHHUS JIOMOB,
TUTPOMETP, MapoBasi TypOuHa, aMIepMETpP, BOJIBTMETP, CUETUUK JIEKTPUUECKOIN SHEPruu,
AIIEKTPOOCBETUTEIbHBIE NPHOOPBI, HArpeBaTeIbHBIE AJIEKTPOIPHUOOPH  (IpUMEPHI),
AIEKTPUUYECKHUE TIPETOXPAHUTEIH; FIEKTPOMArHuT, 3JIEKTPOIBUTaTellb IOCTOSHHOTO TOKA),
WCIIONB3YysS 3HAaHUS O CBOMCTBaX (DU3MYECKUX SBICHWA M HEOOXOIUMBbIC (U3nUecKue
3aKOHOMEPHOCTH;

—pacro3HaBaTh IIPOCTbIE TEXHUYECKHE YCTPOICTBA U H3MEPUTENIbHbIE HPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JBUTraTeNlb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIN, PEOCTaT); COCTAaBIISITh
CXEMBbl JJIEKTPUYECKUX Lened ¢ IOocaeoBaTeIbHbBIM U MNapajlIeIbHbIM COCAUHEHUEM
3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHUSI JIIEMEHTOB AJIEKTPUYECKUX IIETEH;
—IpPUBOAUTh  NPUMEPBI/HAXOAUTh HHPOPMALMIO O IpUMEpax MPaKTHYECKOIO
HCNOJIb30BaHUsl (PU3MYECKUX 3HAHUH B TOBCEIHEBHOW JKU3HU JUIsI OOecredeHust
06e30macHOCTH MpH OOpallleHHMH ¢ npudbopaMd M TEXHUYECKHUMH  YCTpPOICTBaMH,
COXpaHEHMsI 370pOBbs U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOT0 MOBEJICHUS B OKpYy Karouien
cpene;

—OCYHIECTBIISITh MMOUCK HHpOpMauu (U3NYECKOro cojaepkaHus B cetu HTepHerT,
Ha OCHOBE€ HMMEIOIIMXCS 3HAHUNM M IIyTEM CpPAaBHEHMS JIONOJHUTEIBHBIX HCTOYHUKOB
BBIJIENIATE HMH(OpMaIUIO, KOTOpas SBISETCS MNPOTHUBOPEYMBOM MM MOMKET OBbITh
HEJOCTOBEPHOM;

—MHCHO0JIb30BaTh IMPH BBIMNOJHEHUHM YYEOHBIX 3aJlaHU HAyYHO-TIOMYJISIPHYIO JUTEpPATypy
($U3UYECKOro coaep)kaHus, CIIpaBOYHbIE MaTepHaibl, pecypchl ceTu VHTepHeT; BlaneTh
npruémMaMy KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpazoBaHus HH(GOPMAILIMU U3 OJJHOW 3HAKOBOU
CHCTEMBI B JIpYTYIO;

—Cco3/1aBaTh COOCTBEHHbIE NHUCbMEHHBIE U KpaTKHE YCTHbIE COOOIIeHus, 00001as
MH(QOpPMALIMI0O U3 HECKOJIBKUX HCTOYHUKOB (DU3UUYECKOIO0 COJIEpKAHUS, B TOM YHUCIE
NyOJMYHO  TPEACTaBIATh  PEe3yJIbTaThl  MPOEKTHOW WU HCCIIeI0BaTEIbCKOM
JESATENbHOCTH; NPU ITOM TPAMOTHO MCIIOJIB30BaTh W3YUYEHHBIM MNOHATUIHBIN ammapar
Kypca pU3UKH, COITPOBOXKIATh BHICTYIJIEHUE TTPE3eHTalNeN;

—IpU BBINOJHEHUH YYEOHBIX IIPOEKTOB W UCCIEAOBAaHUM (PU3NUYECKUX MPOLECCOB
pacrpenensTh 005S3aHHOCTHM B TpyMIle B COOTBETCTBHM C MOCTABJICHHBIMU 3aJladyaMH,
CJIEINTH 32 BBIIIOJIHEHHEM IUIaHA AEHCTBUUA U KOPPEKTUPOBATH €r0, aJI€KBAaTHO OLIEHUBATH
COOCTBEHHBIM BKJIaJl B [JEITEIBHOCTh TPYIbl, BBICTpAWBaTh KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, MPOSBIISIS TOTOBHOCTh pa3peliarh KOHMIUKTHI.

9 kaace

[IpenmerHble  pe3ynapTaTbl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTpakaTh
c(hopMHPOBAHHOCTH y 00YUYAIOLIUXCSI YMEHHUIA:



—MHCIOJIb30BaTh IOHATHS: CHUCTEMa OTCYETAa, MaTepualbHas TOYKA, TPAeKTOPHUS,
OTHOCHUTEJIIBHOCTh MEXaHMYECKOTO IBIKEeHUs, nedopmanus (ympyras, IJlacTU4YecKas),
TPEHUE, LHEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U NEPETPY3KH; LIEHTP TSIKECTH;
a0COIIOTHO TBEPAOE TEJO, LIEHTP TSXKECTH TBEPAOrO Tella, PaBHOBECUE; MEXAHUUYECKUE
KOJIe0aHUs U BOJIHBI, 3BYK, MH(PA3BYK U YJIBTPA3BYK; 3JIEKTPOMArHUTHBIE BOJIHBI, IIIKaja
AJIEKTPO- MAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIBHO30PKOCTh, CIIEKTPBI HCITyCKAaHHS
U NIOIJIONIeHUs; albda-, 0eTa- 1 raMMa-U3JIy4eHHUs], U30TOIIbI, s/IepHast SHEpreTHKa;
—pa3iuyaTh SBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE JBUIKEHUE,
PaBHOYCKOpPEHHOE IpPSIMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE IaJieHHUE TeJl, PaBHOMEpPHOE
JIBUKEHHE 110 OKPYKHOCTH, B3aUMO/ICHICTBUE TEJ, PEAKTUBHOE JBU)KEHUE, KOJIE0aTeIbHOE
JIBM)KEHHUE (3aTyXarolue U BBIHY)KJIEHHbIE KOJe0aHUsI), PE30HAHC, BOJHOBOE JIBUKEHUE,
OTpaXk€HME 3BYKa, IPSIMOJIMHENHOE paclpOCTPaHEHUE, OTPAXKEHNE U NIPEJIOMIICHUE CBETA,
IIOJITHOE€ BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHHE OEJIoro CBETa B CIEKTP M CIOKEHHE
CIIEKTPAJIbHBIX  IIBETOB,  JUCIIEpCHSl  CBE€TAa, €CTECTBEHHAas  pPaJlOaKTHBHOCTb,
BO3HUKHOBEHHE JIMHEWYATOro CIEKTpa H3JIy4YeHHUs) MO OINUCAHUI0O HMX XapaKTEepPHbBIX
CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3HIECKOE SIBJICHUCE;
—pacrno3HaBaTh MPOSIBICHUE H3YYCHHBIX (PU3HYECKUX SIBICHUU B OKPY>KAIOIEM MHpPE
(B TOM unciie puznyueckue SBJICHUS B IIPU- POJIE: NMPUIIMBBI U OTJIMBBI, JIBH)KEHUE IIJIaHET
CoJIHEYHOI CHCTEMBbl, PEAaKTUBHOE JBM)KEHHUE MKMBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKNE BOJIHBI, IlyHaMH, 3XO0, LIBETA TEJI, ONTUYECKUE
SABJICHUS B TPHUPOJE, OHOJOTHYECKOE JIEUCTBHE BHUAMUMOTO, YIbTPA(PHUOIETOBOTO H
PEHTI€HOBCKOTO M3JIy4eHHUH; €CTeCTBEHHBIM paJrOaKTUBHBIA (DOH, KOCMHUUYECKHUE JIy4H,
paZlMOAKTUBHOE M3JIyYEHHME TMPUPOJHBIX MHUHEPAIOB; JIEMCTBUE PpPaJHOAKTHUBHBIX
W3JIy4YeHUH Ha OpraHu3M YeJIOBEeKa), MpU 3TOM MEPEeBOAUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBICIISITh CYIIECTBEHHBIE CBOWCTBA/TIPU3HAKH (PU3HYECKUX SIBIICHHM;
—OMUCHIBAaTh U3y4YEHHbIE CBOMCTBA Tel M (PU3NUECKHUE SBJICHUS, UCIIONb3Ys (PU3NUYECKUE
BEJINUMHBI (CPEIHsIi U MIHOBEHHAs CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JBH)KEHUH,
YCKOpEHHUeE, IepeMelIEeHUE, IIyTh, YIJI0OBasi CKOPOCTh, CHJIa TPEHUs, CUJIa YIPYrOCTH, CHJIA
TSDKECTH, YCKOPEHHE CBOOOJHOIO MaJeHUs, BEC Tejla, UM- IYJIbC TeJla, UMIIYJIbC CHIIBI,
MeXxaHuyeckass paboTa M MOIIHOCTb, MOTEHUUAIbHAs HHEpPrus Teja, MOJAHATOrO Haj
IIOBEPXHOCTBIO 3€MJIM, IIOTCHUHAJIbHAA OJHEPrusl CXKaTOM NPYKUHBI, KHUHETHYECKas
SHEprus, MoJjHasi MEXaHUYECKasl SHEPIus, NepruoJl U YacToTa KojeOaHUi, JIJIMHA BOJIHBI,
TPOMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, ITIOKA3aTEb MPEJIOMIIEHUS CPEbl); IPU
ONMCAHUU MPABUIIBHO TPAKTOBaTh (PU3MYECKUN CMBICH MCIIOIB3yEMbIX BEJHU- YHH,
0003HaYeHUss M €AUHULBI (PU3HMUYECKHUX BEIMYMH, HAXOJIUTh (POPMYJIBI, CBSI3BIBAIOLINE
JTaHHYI0 (PU3UYECKYIO BEJIMYUHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH I'paUKU U3yHYEHHBIX
3aBUCHMOCTEN (PU3MYECKUX BEITUYNH;

—XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHUE SIBIEHHUSI U MPOLIECCHI, UCIONb3Ys 3aKOH
COXpaHEHMSI HSHEPrUH, 3aKOH BCEMHUPHOI'O TATOTEHMS, NPUHLMI CYNEpPIO3ULHM CHUJ,
MPUHIUIT OTHOcUTeNbHOCTH ["anmuies, 3akoHbl HbplOTOHA, 3aKOH COXpaHEHHUs HMITYJIbCa,
3aKOHBI OTPAYKEHUS U NIPEIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUs 3apsil0BOIO U MacCOBOT'O
YyHcell MPH SIASPHBIX peaklUsAX; MPU 3TOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aIIUCBIBAaTh €T0 MATEMATUYECKOE BBIPAXKEHUE;

—O0OBACHATh (PU3UUYECKHE MPOLECChl M CBOWCTBA TEJl, B TOM 4YHUCIE€ U B KOHTEKCTE
CUTyalluii MPAaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISIBIATh MPUUMHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JIOTHYECKHX IIaroB C OMOpOil Ha 2—3 HM3y4YEHHBIX
CBOMCTBa (PU3UYECKUX SBICHUH, GPU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemars pacy€THble 3anaud (ONMMpAOIIMEcs Ha CcUcTeMy Hu3 2— 3 ypaBHEHHH),
HCNOJIb3Yys 3aKOHBI W (OPMYJIbI, CBSA3bIBAIOIIME (PU3UYECKHUE BEJIMYUHBI: HAa OCHOBE
aHAJIM3a yCJIOBHUS 3aJaud 3allMCBhIBAaTh KPAaTKOE YCIJIOBME, BBIABIISTH HENOCTAIOIIME WIIU
M30bI- TOYHBIE JTAHHBIE, BHIOUpATh 3aKOHBI U (QOPMYIbl, HEOOXOAMMBIE ISl pelIeHUs,
MIPOBOJIUTH PACUYETHl U OLIEHUBATH PEATMCTHYHOCTH MOJYUYEHHOI'O0 3HA4YEeHHUS (PU3HYECKOI



BEJIMYUHBIL;
—pacmno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEMIUTh MPU TOMOIH (HUINUYECKHUX
METO/JIOB; UCIIOJIb3Ysl OMKMCAHHUE MCCIIEIOBAHUS, BBIACIATh MPOBEPSEMOE MPEAIOI0KEHUE,
OIICHMBATh MPABHWJIBHOCTh TOpSAJNKA TPOBEJACHUS HCCIEAOBaHUSA, JAENaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUN U OIBITOB;

—IIPOBOJIUTH OIBITHI IO HAOIIONCHHUIO (PU3WYECKUX SBICHUN MM (U3UYECKUX CBOWCTB
Ten (M3ydyeHue BTOporo 3akoHa HplOTOHA, 3aKOHA COXpaHEHUsI PHEPIrHH; 3aBUCUMOCTH
nepuojaa KoseOGaHuii Mpy>KUHHOTO MasiTHUKAa OT MAacChl Ipy3a M KECTKOCTU MPYXKUHBI U
HE3aBUCHMOCTh OT aMIUIUTY/bl MaJIbIX KOJIEOaHUi; MPSIMOJIMHEHHOE pacHpoCcTpaHECHHUE
CBETa, pa3JOKEHHE Oeloro CcBeTa B CIEKTP; H3YyUYEHHE CBOHCTB H300paKCHUS B
IJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs ITpeIMeTa B coOOUparolel JInH3e; HabIroaeHne
CIUIOIIHBIX U JMHEHYAThIX CHEKTPOB M3IIYUCHUS): CAMOCTOSITEIHHO COOMpaTh YCTaHOBKY
13 U30BITOYHOrO Habopa OOOpYIOBAaHUS;, OMHUCHIBATH XOJ OIBITA U €ro pPe3yJbTaThl,
(hopMyITHUpOBaThH BHIBOJIBI,

—IIPOBOJIUTH TPH HEOOXOJIUMOCTH CEPHUI0 NPSIMBIX H3MEPEHHUH, OIpeaelss cpeiaHee
3HAYeHHE U3MepsieMoll BenWuuHbl (POKYCHOE pacCcTOSTHHE COOHUpAIOlIeil JIMH3BI);
000CHOBBIBaTh BBIOOP CITOCO0A H3MEPECHUSI/U3MEPUTEIIFHOTO IMPHOOpa;

—IIPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH C MCIIOIb30BAaHUEM
MPSAMBIX U3MEPEHUHN (3aBUCHUMOCTH IyTU OT BPEMEHHU IPHU PABHOYCKOPEHHOM JBHKECHUH
0e3 HayaJbHON CKOPOCTH; TMepuoja KojieOaHWl MaTeMaTHYE€CKOrO MasTHUKA OT JUJIMHBI
HUTH; 3aBUCUMOCTH yTJIa OTPaKEHUS CBETA OT yTJia MaJeHUs U yIiia IpeJoMIICHUs OT yTiia
MajeHusi): IUJIAHUPOBATh  HMCCJIEAOBAaHWE, CaMOCTOSITEIBHO COOMpaTh  YCTAaHOBKY,
(buKCcHUpOBaTh pe3yabTaThl IMOJYYECHHOM 3aBUCHUMOCTH (PU3UYECKUX BEIMYHH B BHUJIC
TaOJIUI ¥ TPaQUKOB, JIeTIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BaHNUS,

—TIIPOBOJIUTh KOCBEHHBIE HW3MEpEeHUs (UINYECKUX BEIUMYUH (CpEemHsIE CKOpPOCTb U
YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBHXEHUH, YCKOPEHHE CBOOOJHOTO MaJcHUS,
JKECTKOCTh MPY>KUHBI, KOOQPUIIMEHT TPEHUSI CKOJBXKEHHS, MeXaHHdecKas padboTa u
MOIIHOCTh, YacCTOTa M TMEpHOJ KOoJeOaHWH MaTEeMaTUYeCKOrO U MPYKUHHOTO MasiTHUKOB,
ONTUYECKasl CHUJIa COOMPAIOIIEH JIMH3BI, paIMOAKTUBHBIN (DOH): TIIAaHUPOBATH MU3MEPCHUS,
coOMpaTh OAKCHEPUMEHTAIBHYI0 YCTAaHOBKY W  BBINOJNHATH HM3MEPEHHs, CIeHys
MPEITIOKEHHON HWHCTPYKIIMM; BBIYUCIATH 3HAYCHHE BEIMYUHBI W aHAJIU3UPOBATH
MOJTyYEHHBIE PE3yIbTaThl C YUETOM 3a/IaH- HOU MTOTPENIHOCTH U3MEPEHUN;

—co0o1aTh  IpaBUjla TEXHUKM O€e30IacHOCTH IMpu  pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

—pa3nu4yaTh OCHOBHBIE NPHU3HAKW W3YUYEHHBIX (U3UYECKUX MOJIe- JIei: MaTepuaabHas
TOYKa, aOCOJOTHO TBEPJOE TENo, TOYEYHBI MCTOYHMUK CBETa, JIy4, TOHKas JIMH3a,
TJIaHeTapHas MOJIEIb aTOMa, HyKJIOHHAsI MOJEIh aTOMHOTO SI7pa;

—XapaKTepPU30BaTh TPUHITUIIBI JICHCTBUS  W3YYCHHBIX  MPHOOPOB W TEXHUYSCKUX
YCTPOMCTB C OMOPON Ha UX ONMUCAHUA (B TOM YHUCIE: CIUIOMETpP, JaTYUKHU MOJOXKEHUs,
PacCTOSTHHSI M YCKOPEHHSI, paKeTa, dXOJOT, OYKH, IEePUCKOM, oToanmapar, ONTHIESCKHE
CBETOBO/IbI, CIIEKTPOCKOII, I03UMETP, Kamepa BuiabcoHa), CIOIB3ys 3HAaHUS O CBOMCTBAX
(bu3nUecKUX SIBICHUI U HEOOX0AU-Mble (PU3NYECKre 3aKOHOMEPHOCTH;

—MHCIIOJIb30BaTh CXEMBbl M CXEMATHYHBIC PUCYHKH H3YYCHHBIX TEXHUUYECKHX YCTPOICTB,
U3MEPUTENBHBIX  MPUOOPOB M TEXHOJOTMYECKHMX  IPOLIECCOB  MPH  PELICHUH
Y4eOHO-TIPAaKTUYECKUX 3a/1ad; ONTHYECKHE CXEMBI ISl TIOCTPOSHHSI H300paKECHHI B
IIJIOCKOM 3€pKajie ¥ coOMparolie JIMH3e;

—IMpPUBOAUTE NPUMEPHI/HAXOJUTh HH(POpMAIIMIO O MOpUMepax MPAKTHIECKOTO
WCIIONB30BaHUsT (PU3HMYECKUX 3HAHWW B TIOBCEIHEBHOW JKW3HU [UIsI  OOECIICUeHHUs
06e30macHOCTH MpH OOpallleHHH ¢ mOpudbopaMd M TEXHHUYECKHUMH  YCTpPOMCTBaMH,
COXpaHEHHSI 3JIOPOBBS U COOJIOJICHHS HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPY KAFOIICH
cpene;

—OCYILECTBJISITh MOMCK HH(pOpMauuu (GU3NUECKOro cojepxkaHus B cetu HWHTepHer,



CaMOCTOSITEIbHO  (OpMYJIUpYsT TIOMCKOBBIM 3alpoc, HAXOAUTh WyTH OMNpeAeTIeHUs
JIOCTOBEPHOCTH TOJIydeHHOH WHQOpMalnMy Ha OCHOBE HUMEIOIIUXCS 3HAHUH U
JIOTIOJTHUTENILHBIX UCTOYHUKOB;

—MHCHOJIb30BaTh IMPU BBINOJHEHUHM YYEOHBIX 33JlaHUN HAYUHO-TIOMYJISIPHYIO JUTEpPATypy
($U3UYECKOro coaep)kaHus, CIIpaBOYHbIE MaTepHalbl, pecypchl ceTu MHTEepHEeT; BIIaleTh
npuémMaMy KOHCIIEKTUPOBAHUS TEKCTa, TpeoOopazoBaHus HHGOPMAILIMU U3 OJJTHOW 3HAKOBOM
CHUCTEMBI B JIPYTYyIO;

—C03/1aBaTh COOCTBEHHBIC TMCbMEHHBIE M YCTHBIE COOOIIIEHHUSI Ha OCHOBE MH(OPMAITUH U3
HECKOJIBKUX HMCTOYHUKOB  (U3UUECKOrO0  COAEpkKaHWs, MyOJIMYHO TMPEJCTaBIAThH
pe3yJIbTaTbl NPOEKTHON MJIM HCCIIENOBATEIbCKON AEATENBHOCTH; MPU 3TOM TI'PAMOTHO
HCMOJIb30BaTh M3YyYEHHBIH TOHSATUWHBIN amnmapar u3ydaeMmoro pas- geina ¢GU3UKA — H
CONPOBOXJATh  BBICTYIUICHHE  IIpE3CHTAIMell ¢ y4€TOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



