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2022.11.11 17:26:55+04100 ona odyuarowguxca -9 knaccoe

PaGouass mporpamma no ¢usuke s oOydaromuxcs /-9 KiaccoB cOCTaBlieHa B
COOTBETCTBUH ¢ TpeboBaHUsIMH DeiepaabHOro TOCYAapCTBEHHOT0 00pa30BaTEIbHOTO CTaH1apTa
OCHOBHOTO 001ero oOpasoBaHusi, yrBep:xkaeHHbI [Ipukazom MunucrepctBa oOpa3oBaHus U
Hayku Poccumiickoii @enepanuu ot 17.12.2010 © Ne 1897 «O06 yrBepxkaeHun QeneparibHOTO
roCy/IapCTBEHHOTO0 00pa30BaTeIbHOrO0 CTAaHJapTa OCHOBHOTO  00IIero oOpa3oBaHUS», Ha
OCHOBE CJIEYIOIINX JTOKYMEHTOB U MaTEpUAJIOB:

3akoHa P® «O06 obpazoBanuu B Poccuiickoit @enepammm» ot 29.12.2012 No 273-
®3;

IIpukaza MunnpocBemenuss Poccun ot 20.05.2020 Ne 254 «O denepampHom
nepeyHe y4eOHHMKOB, PEKOMEHAYEMBIX K WCIONB30BAHUIO TIPH peATH3aIMH  HMCIOIINX
TOCYIapCTBEHHYIO  aKKpEIWUTAlMI0 00pa30oBaTEeNIbHBIX MPOrpaMM  HAYalbHOTO  OOIIEro,
OCHOBHOTO O0IIIET0, CPETHEr0 00IIeT0 00pa30BaHUSY,

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

® YCBOCHHME YYAIIMMHUCS CMBICIIA OCHOBHBIX MOHSATHH M 3aKOHOB (PU3WKH, B3aUMOCBSI3H
MEX1y HUMH;

e (QopmupoBaHUE CHUCTEMBbI HAYYHBIX 3HAHUW O MPUPOJE, €€ (PyHAaMEHTaIbHBIX 3aKOHAX
JUTSI TIOCTPOCHMS TIPEACTABIICHUS O (PU3MUSCKON KapTUHE MUPA;

e cucTeMaTH3alus 3HaHW O MHOrooOpasuu OOBEKTOB U SBIEHUN MOPHUPOIBI, O
3aKOHOMEPHOCTSIX TPOIECCOB M O 3aKOHaX (U3UKU JUIsI OCO3HAHUA BO3MOKHOCTH
Pa3yMHOT'O UCIIOIb30BAHUSI IOCTUKEHUN HAYKU B JAIBHEHIIIEM Pa3BUTUU ITUBUIIN3AIINH;

e (opmupoBaHue yOeKICHHOCTH B TO3HABAEMOCTH OKPYXKAIOIIETO MUPA U TOCTOBEPHOCTH
Hay4YHbBIX METOJIOB €r0 U3YUYEHUS;

e OpraHu3aIys KOJIOTHUYECKOTO MBIIIICHHUS U IIEHHOCTHOTO OTHOIICHHS K IPUPOJIE;

® Dpa3BUTHE MO3HABATEILHBIX HHTEPECOB U TBOPUECKUX CITOCOOHOCTEHN YJaIIuXcsl, a TaKkKe
MHTEpeca K paclIMpeHHI0 W YriayOneHuio (U3NYecKuX 3HaHWM U BbIOOpa (PU3MKU Kak
npo(UIBLHOTO MIpeIMeTa.

Joctuxenue 1eneit odecrieunBaeTcs pelieHneM cJIeAyIMX 3a/1a4:

® 3HAKOMCTBO Y4YalllUXCSd C METOJOM HAayYHOTO MO3HAHMUS W METOJAMM HCCIEIOBaHUs
00BEKTOB U SIBICHUN TTPUPO/IBI;

e TPHOOpETEHHE YYAIUMUCS 3HAHUK O MEXaHUYECKUX, TEIJIOBBIX, AIEKTPOMATHUTHBIX U
KBAHTOBBIX SIBICHUSX, (QU3MUECKUX BEINYMHAX, XaPAKTEPU3YIOUIUX TH SIBICHUS,

e (GoOpMHpPOBAHHWE y YyYalIUXCsl YMEHUM HAOII0JaTh NMPHUPOIHBIC SBICHHUS U BBITOJHITH
OMBITHI, JabopaTopHble  pabOTBI W  DKCIEPUMEHTAIBbHBIE  HCCIEAOBaHUS  C
UCIIOJIb30BAaHUEM H3MEPHUTENBHBIX MPUOOPOB, MIMPOKO MPUMEHSIEMBIX B MPAKTHUYECKOU
KU3HU;

® OBJAJICHUE YYAITUMUCS TAaKUMHU OOIIEHAYYHBIMU TIOHATUSMHU, KaK MPUPOTHOE SIBICHHE,
OMIUPUYECKH YCTAHOBIEHHBIM (pakT, mpoOiema, TUIOTe3a, TEOPETUYECKUIl BBIBOJ,
pe3ynbTaT SKCIEPUMEHTATHLHON MPOBEPKH;

e T[OHUMAaHHE YYAlUIUMUCS OTIMYUN HAYYHBIX JaHHBIX OT HEMPOBEPEHHOW WH(pOpMAIUH,
[IEHHOCTH HAyKW JUIsl YAOBIETBOPEHUS OBITOBBIX, MPOU3BOJCTBEHHBIX M KYIBTYPHBIX
NoTpeOHOCTEN uenoBeKa.

B mporpamme oTpakaercs peanm3aiis BOCHHTATEILHOTO IMOTEHIHATA ypoka (H3HKH,
KOTOPBIN IpearnoiaraeT HCMOMb30BaHUE pa3IMYHBIX BUAOB U (HOpM  JESITEIbHOCTH,
OPUEHTUPOBAHHOW HA IIEJICBBIC MPUOPUTETHI, CBSI3aHHBIC C BO3PACTHBIMH OCOOCHHOCTSIMH
oOydJaronuxcs.



PaGouast mporpamMma o (u3uke npeanosiaracT UCIoib30BaHue cienyromniero Y MK:

1. VueGuuk. ®usuka — 7 knacc, aBrop A.B. [1épeimkun, A.W. iBaHoB; PexoMeHn10BaHO
MO P® . Mocksa. «IIpocBelienue;

2. PabGouas Tetpanp. @usuka 7 knacc k yaueoOnuky A.B. [1€peimkuna/ T.A. XanHaHOBa,
H.K. Xannanos. [lpoda.

3. YueOnuk. ®usnka — 8 kinacc, aptop A.B. I[I€peimkun, A.W. BanoB; PexomenpoBano
MO P® . Mocksa. «IIpocBenienue;

4. Pa6ouas terpaar ®usuka 8§ kmacc k yueOnuky A.B. II€peimkuna/ T.A. XaHHaHOBa,
H.K. Xannanos. [Ipoda.

5. VYueOnuk. ®uszuka — 9 knacc, aBrop A.B. [I€peimkun, 'yrauk E.M, A.W. MBaHoB,
ITetpoBa M.A. PekomennoBano MO P® . Mocksa. «IIpocBemienuey;

6. Pabouas terpanp ®uszuka 9 kiacc k yueOHuky A.B. [1€perimkuna/ T.A. XanHaHOBa,
H.K. Xannanos. Jlpoda.

Cooepircanue npozpammsl NPeOCMAaBIeHO C1e0YIOUUMU PA30e1aMU:

1. mosicHUTEIbHAS 3alIMCKa

2. IJTAHUPYEMBIE PE3YJIbTaThl OCBOCHHSI YICOHOTO MPEIMETA;

3. comepkaHue y4eOHOTO MpeIMeTa;

4. TeMaTH4YeCcKOoe IUTAHHPOBAHHE C yKa3aHUEM KOJIMYECTBA YacOB, OTBOJHMMEBIX Ha
OCBOCHHE KaXJIOH TEMBI, ¢ y4ETOM paboyeii MporpaMMbl BOCIIUTAHHSI

Mecmo Kypca 6 yueoHom niane
Ha usyuenne npenmera «®dusukay» Beiaensercs /0 yacoB B roa B 7 kiacce, /0 4acoB B

roa B 8 knacce, 105 yacos B rojg B 9 kiacce.

Ilhanupyemoie pesynomamot océoenus yuedbnozo npeomema
JINYHOCTHBIE pe3yJIbTaThl

Juunocmmuote pée3yibomambl

Tlampuomuueckoe gocnumanue:

—IIpOsIBJICHUE MHTEepeca K MCTOPUM U COBPEMEHHOMY COCTOSHHIO POCCUHCKOHN
(u3nyuecKol HayKu;

—IIEHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSM POCCUMCKUX YUEHBIX-(PU3UKOB.

I'pasicoancroe u 0yxo8HoO-HpaBCcmeeHHoe 80CNUMAaHuUe:

—TOTOBHOCTh K AaKTUBHOMY Yy4YacCTUIO B OOCYXXJI€HUH OOIIECTBEHHO- 3HAYMMBIX U
ATUYECKUX MPOOIEM, CBA3AHHBIX C MPAKTUUYECKUM IPUMEHEHUEM JOCTHXKEHUN (PU3UKH;
—O0CO3HaHHE BaKHOCTH MOPAIbHO-3TUYECKUX MPUHIUIIOB B JEATEILHOCTH YUYEHOTO.
Ocmemuyeckoe socnumanue:

—BOCHPUATHE ICTETUYECKUX KadecTB (PU3NUECKOW HAyKH: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTrOCTH, TOYHOCTH, JAKOHUYHOCTHU. LIEHHOCTH HAyYHOTO MO3HAHUA:

—OCO3HaHHE IIEHHOCTH (U3NYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAaHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaXKHENIIIEN COCTABIISIIOIEN KYJIbTYpPBbI;

—pa3BUTHE HayYHOH JII0003HATEIBHOCTU, HHTEpECa K UCCIIeA0BATEIbCKON JIESITETbHOCTH.
@opmuposanue Kyiomypwvl 300P06bs U IMOYUOHANLHO2O0 OJIA2ONOLYHUSA:

—OCO3HaHHE IIEHHOCTH 0e30macHOoro obpasza >KM3HH B COBPEMEHHOM TEXHOJIOIHYECKOM
MHpe, BaXXHOCTH NpaBUJI OE30MMacHOro IMOBEJIECHHMs Ha TPAHCIOPTE, Ha J0porax, ¢
AJIEKTPUYECKUM U TETUIOBBIM 000pY/IOBaHHMEM B JIOMAIIIHUX YCIIOBUSX;
—chOpMHUPOBAaHHOCTH HaBBIKa pediekcuu, IpU3HAHUE CBOETO MpaBa Ha OIMIMOKY M TaKOTO
K€ MpaBa y APYyroro 4ejioBeKa.

Tpyooeoe socnumanue:

—AaKTHUBHOE y4YacTHE B PEIICHUH MPAKTHUYECKHUX 3a7ay (B paMKaxX CEeMbHU, IIKOJIbI, TOPOJa,
Kpasl) TEXHOJIOTHYECKOW M COIMaJIbHOM HamnpaBICHHOCTH, TPEOYyIOIIUX B TOM 4YHUCIE U
(bu3nYecKnX 3HaAHUI;



—MHWHTEPEC K MPAKTUYECKOMY H3YUYEHHIO Npodeccuii, CBI3aHHBIX C (PU3UKOM.
OKonoeuueckoe socnumanue:

—OpHUEHTAaIUsl Ha NpUMEHEHHE (U3NYECKUX 3HAHUU IS pelieHus 3aaad B 00JiacTH
OKpY>Karolel cpesipl, IIAHUPOBAHUS MTOCTYNKOB M OILIEHKH MX BO3MOXHBIX MOCIIEICTBHI
JUISL OKPY>Karolen cpebl;

—OCO3HaHHE TJIO0AJTBFHOIO XapakTepa IKOJOTHUYECKUX IMPOOJIEM M MyTeH UX perIeHus.
Aoanmayus 0byuarowe2ocs K USMEHAIOWUMCSL YCA0BUAM COYUATLHOU U NPUPOOHOU CPedbl:
—OTpeOHOCTh BO B3aUMOJCHCTBUM TIPU BBIMOJHEHHH HCCIICIOBAHUI M IPOECKTOB
(bu3nuecKor HaAIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JPYTHX;

—TIOBBIIICHUE YPOBHS CBOSH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JeATeIbHOCTD;
—1oTpeOHOCTh B (POPMHPOBAHUHM HOBBIX 3HAaHUM, B TOM 4YHuCie (HOPMYyIHpPOBATH WIEH,
MOHATHS, TUMOTE3bl O (PU3MUECKUX OOBEKTaX W SIBICHUSAX;

—o0co03HaHue 1eUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;
—IIJIAHUPOBAHKUE CBOETO Pa3BUTHS B MPUOOPETEHUU HOBBIX (PU3NUECKUX 3HAHUI;
—CTpeMJICHUE aHAJIM3UPOBaTh W BBIABIATH B3aWMOCBSI3M TPHPOJIBI, OOIIECTBA H
SKOHOMUKH, B TOM YHCJIE C UCTOJIb30BaHUEM (U3NUECKUX 3HAHUI;

—OIIeHKa CBOMX JCHCTBHI C y4ETOM BIUSHHS Ha OKPYXAIOIIYIO CPEdy, BO3MOXKHBIX
ri100aJIbHBIX TTOCIEACTBUH.

Memanpeomemmnule pe3ynomamal

7 Knacc

YHusepcaJlebte nosznaeamesnbHble 0CUCMEUA:

ba3zosvie nocuueckue oeticmeusi:

—BBISIBIIATh M XapaKTEPU30BATh CYIIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBIICHHN ),
—YyCTaHaBJIMBaTh CYLIECTBEHHBIM MPHU3HAK KIACCU(PUKALMU, OCHOBAHUS UIsI 0000IIeHNs
Y CpaBHEHMS;

—BBISBIISITh 3aKOHOMEPHOCTU U MPOTHBOPEUMS] B paccMaTpUBaeMbIX (hakTaxX, JaHHBIX U
HaOJIFOACHUSIX, OTHOCSIIUXCS K (PU3NUYECKUM SBICHUSIM;

—BBIBIISITh ITPUYUMHHO-CIIEICTBEHHBIE CBSI3U TNPU HU3YyYEHUM (U3NYECKUX SIBICHUH H
MIPOLIECCOB; JieJlaTh BBIBOJBI C HCHOJb30BAaHWEM JIEAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKIIOYEHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3NUECKUX BEIUUYMH;

baszosvie uccneoosamenvcrue oeticmeusi:

—HCMOJI30BaTh BONPOCHI KaK UCCIIEIOBATENLCKUA NHCTPYMEHT MO3HAHUS,

—IIPOBOJIUTH IO CAMOCTOSITEJIbHO COCTABIEHHOMY IIJIaHY OIMBIT, HECJIOXKHBIM (pu3ndecKuit
HKCHEPUMEHT, HEOOJIBIIIOE NCCIIEIOBAaHUE (PU3NUECKOTO SIBICHUS;

Paboma c ungopmayueii:

—IIpUMEHATh pPa3JIMYHble METOJbl, MHCTPYMEHTBl M 3aIllpoChl IpHU IOHUCKE U OoTOOpe
MH(pOpPMaLIMK UM JAHHBIX ¢ YUYETOM MpPEAJIOKEHHON yueOHOoH huznueckoil 3a1a4u;
—aHaJIM3UPOBATh, CHUCTEMATHU3UPOBATh U HHTEPIPETUPOBATh MH(OPMALMIO Pa3TUYHBIX
BUJI0B U (pOpM IpeACTaBICHUS;

Yuueepcaﬂbubw KOMMYHUKamueHbole oelicmeus

Obwenue:

—B XoAe OOcCyXxaeHus: y4eOHOTO MaTepualia, pe3yJbTaTOB JAaOOpPaTOPHBIX paboOT u
MMPOSKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TEeMbI W BBICKA3bIBATh HJCH,
HalleJICHHbIC Ha peIIeHUe 3aJa4uH U MOJI/Iep)KaHue 01arokenaTeIbHOCTH OOIICHUS,
—COIIOCTABJISATh CBOM CYXJICHUS C CYXICHUSMH JPYTHX YYaCTHHUKOB JIHAJIOTa,
O0OHapY)KUBaTh PA3IUINE U CXOJICTBO IMO3HUITU;

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

—nyOJIMYHO  TPEACTABIATH  PE3yJbTaThl  BBIIOJHEHHOTO  (PU3MYECKOro  OIbITa
(’KCTIepUMeHTa, UCCIICIOBAHMS, IIPOCKTA).

Coemecmuas dessmenbHOCMb (COMPYOHUUECMBO):



—IIOHUMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHOW U MHAUBUAYAIbHON pabOThI IpU
pellIeHNN KOHKPETHON (hU3nUecKOr MpOoOIeMBbI;

—OpUHAMATh LEJIM COBMECTHOW JESTEIbHOCTH, OpPraHU30BBIBATH JCUCTBHUS IO €€
JIOCTHIKCHHUIO: PACIpelieNIsTh POJIH, OOCYX JaTh IPOILECChl W PE3yJIbTaThl COBMECTHOM
paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JTIOCH;

—BBINIOJIHATh CBOKO YacTh pabOThI, JOCTHUTAasi KAadyeCTBEHHOTO pe3yJibTaTa IO CBOEMY
HAIpaBJICHUIO U KOOPJAUHUPYSI CBOU JCUCTBUS C APYTUMH YICHAMU KOMaH/IbI,
—OIICHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIHUI MPOMYKT MO KPUTEPHUIM, CAMOCTOSITEIILHO
chopMyIMpOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

Ynuueepcanvnuie pecynamuenuie oeiicmeusn

Camoopeanuzayus.:

—BBISIBIISITH TPOOJIEMBI B KU3HEHHBIX M YUCOHBIX CUTYalHsIX, TPEOYIOIIUX I PEUICHUS
(U3UYECKUX 3HAHU;

—OpHUEHTHPOBATHCA B PANIUYHBIX IMOIXO0JAaX NPHHATUS pEIICHUH (MHIWBUAYaJBHOEC,
MIPUHSATHE PELICHUSI B TPYIIIIC, IPUHATHE PEIICHUI IPYTIIION ),

—CaMOCTOSITEJIbHO COCTaBJISATh QITOPUTM pemIeHUs (U3NYECKOW 3aJadd WM IUIaHa
UCCIICIOBAHUS C YYETOM MMEIOIIMXCS PEeCypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpe/JIaraeMble BAPUAHTHI PEIICHUI;

—eNnaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (pegnexcus):

—aBaTh aJICKBAaTHYIO OLICHKY CUTYAallUHU U NIpeJylarath miaH e€ H3MCHCHUS,

—O0OBSICHATH IPUYUHBI JOCTIKCHUS (HEIOCTHIKEHHSI) PE3yIbTAaTOB NESITEIHLHOCTH, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY;

—OIICHUBATh COOTBETCTBHE PE3YJIbTATa LIEIN U YCIOBHSIM.

OMmoyuoHanbHblll UHMENTeKm.

—CTaBHUTh ce0s1 HaA MECTO JPYroro 4eloBeKa B XOJI€ CTOopa WM JUCKYCCUU Ha HAYyYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

Ilpunamue cebs u opyeux:

—TIpU3HABaTh CBOE MpPaBO Ha OMMOKY MpU pEIIeHHH (PU3HYECKUX 3aJad WId B
YTBEPKIEHUAX HAa HayYHbIE TEMBI M TAKOE K€ MPABO JIPYTOro.

8 knacc

Ynusepcaﬂbubw no3HaeamesibHble 0CUCMEUSL:

bazosvie nocuueckue oeticmausi:

—BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPHU3HAKH OOBEKTOB (SIBICHUN);
—YyCTaHABIIUBATh CYIIECTBEHHBIM MPU3HAK KIacCU(PUKAIIMHA, OCHOBAHHS I 000OIIECHUS
1 CPaBHEHHS;

—BBIIBJISATh 3aKOHOMEPHOCTH W TIPOTHBOPEUHSI B paccMaTpuBaeMbIX (pakTax, JaHHBIX U
HaOFOACHUSIX, OTHOCSIIUXCS K (PU3UIECKUM SIBICHUSIM;

—BBIIBJISATh TPUYUHHO-CIICJICTBEHHBIC CBSI3W TPU HW3YYCHUH (PU3UUECKUX SIBICHUM U
IPOLECCOB; JEJIaTh BbIBOJBI C MCIOJb30BAHUEM JCAYKTHBHBIX W HWHIYKTHUBHBIX
YMO3aKJIFOUYCHUH, BBIJIBUTATH THIIOTE3bI O B3aUMOCBS3IX (PU3NUECKUX BEITMYHH;

—CaMOCTOSITEJIbHO BBIOMpATH CIIOCO0 pemeHus: yueOHoi ¢pusznueckoil 3a1aun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHHS, BBHIOOp Hambojee MOIXOMSIMIETO C  YYETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

basoevie uccneoosamenvckue oelicmeus:

—MUCII0JIH30BATh BOMPOCHI KaK UCCIIEI0BATEIBCKUI HHCTPYMEHT MTO3HAHUS;

—TpPOBOANTh 10 CAMOCTOSATEIBHO COCTABIICHHOMY IUIAHY OIIBIT, HE- CJIOKHBII
(bu3UUeCcKHil IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3UUSCKOTO SIBICHHUS;
—OILIGHNBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTH MH(POPMALHIO, MOJYYCHHYIO B XOJE



MCCIICIOBAHUS WJIM SKCIIEPUMEHTA;
—CaMOCTOSITeIbHO  (DOPMYJIHpOBaTh  OOOOIICHUS H  BBIBOJABI 110  pe3yjbTaTaM
MPOBEAEHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHMS;

—IIPOTHO3MPOBATH BO3MOXKHOE JasbHEHIIee pa3BUTHE (PU3UUSCKUX ITPOIIECCOB, a TAKKe
BBIJIBUTATh MPEIOIOKEHHS 00 X Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTaX.

Paboma c unghopmayuer:

—TIpPUMEHATHh PAa3JIUYHBbIE METOJIbl, MHCTPYMEHTHI M 3aIlpochl IPH IOUCKE M OTOOpe
MH(pOpMALINH WM TaHHBIX C yIETOM MPEJI0KEHHON yueOHO# (pr3udYecKor 3a1a4u;
—aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH- (OPMAIIUIO PA3TUIHBIX
BHUJIOB U (DOPM TIPEICTABICHUS;

—CaMOCTOSITeJIbHO BBIOMpATh ONTUMAIIbHYIO (opMy mpenctaBieHUuss WHOOpMaHMH U
WJUTIOCTPUPOBATh pEIIaeMble 3a/auyd He- CJIOXKHBIMH CXEMaMH, AuarpamMMaMu, HHOM
rpaduKol ¥ ©X KOMOMHAITUSMU.

YHuﬁepCtlJleble KOMMYHUKamueHbsle oelicmeus

Obwenue:

—B Xx0/€ O0OCyXaeHHs y4eOHOro MmaTepuala, pe3yibTaToB JabOpaTOpHBIX padoT U
IIPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJAaeMOW TeMbl M BBICKa3bIBaTh HJCH,
HalleJICHHBIC Ha DEIICHHUE 3a/1a4d U MoAAepKaHue 0J1aro)KenaTeIbHOCTH OOIICHUS;
—COIOCTaBJISITh CBOM CYXJICHHS C CYXKICHHUSAMH JPYTHX YYaCTHHKOB JIHAaJIoOra,
0oOHapy>XHBaTh pa3InYUe U CXOACTBO MO3ULIN;

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

—yONMYHO  TPEACTABISATH  PE3YNbTAThl  BBITOJHEHHOTO  (PU3MYECKOrO0  OIbITa
(9KCIIEpUMEHTa, UCCIIEOBAHUS, IPOCKTA).

Cosmecmnas 0esmenbHOCMb (COMPYOHUYECTNEO)!

—IOHUMATh U UCIIOJI30BAaTh MPEUMYIIIECTBA KOMaHHON U MHIMBUAYAJIBHONW pabOThl MpU
pelIeHNH KOHKPETHOH (pu3ndecKkoi mpooieMsbl;

—HpI/IHI/IMaTI) IeJIn COBMCCTHOﬁ JCATCIIBHOCTU, OpFaHI/I3OBBIBaTI) )ICIZCTBHﬂ mo eé
JIOCTIDKEHUIO: PACIpe/leNIaTh POJIU, OOCYX IaTh IMPOLECCHl M Pe3yabTaThl COBMECTHOU
paboThI; 00001IaTF MHEHHSI HECKOIBKUX JIFOJICH;

—BBIMOJIHATH CBOIO YacTh Pa0OThI, OCTUTash KAa4eCTBEHHOI'O pe3yjbTara MO CBOEMY
HaHpaBJ’ICHI/IIO nu KOOp,ILI/IHI/Ip}IS[ cCBOH I[el\/'ICTBI/IH C )lpyrl/IMI/I YJICHaAMH KOMAaH/BbI,
—OIIEHUBATh Ka4YECTBO CBOETO BKJIaJla B OO MPOAYKT IO KPUTEPUSIM, CAMOCTOATEIHHO
cpopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMMO/ICHCTBUSI.

Yuueepcanvnuie pecynamuensie oeiicmeusn

Camoopeanuzayus:

—BBISIBIIATH TPOOJIEMBI B JKU3HCHHBIX M YUYCOHBIX CUTYAIIHSIX, TPEOYIOMNX I PEIICHUS
(bu3nUecKuX 3HAHUI;

—OpPHUEHTHPOBATHECS B PA3IMYHBIX MOAXOJAX TPUHITHS pelIeHUuH (MHIUBUIyaTbHOES,
MIPUHSITHE PELICHUS B TPYIINE, IPUHATHE PEIICHUN TPYIINON);

Camoxonmpons (pegnexcus):

—JaBaTh aJICKBaTHYIO OIICHKY CUTYyallUH U TIpeJjiaraTh miad e€ N3MEeHEHUS;

—O0OBSCHATh IPUYMHBI JOCTHIKECHUS (HEJOCTHKEHUS) PEe3yIbTATOB JICSITEILHOCTH, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY;

—BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTH (B TOM YHCII€ B XOJI BHIMOJTHEHHS (PU3HYECKOTO
HCCJIE/IOBAaHMS WJIM TIPOEKTAa) HA OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHHUBIIINXCS CUTYAITHH,
YCTaHOBJICHHBIX OMIMOOK, BOZHUKIIINX TPYIHOCTEH;

—OIIEHUBATh COOTBETCTBUE pe3yibTaTa IEIU U YCIOBUSIM.

OMOYUOHANLHDLU UHMELIEKM.

—CTaBUTh ce0s HAa MECTO APYroro 4ejaoBeKa B XOJ€ CIOpa WIM AUCKYCCHU Ha HAYUYHYIO
TeMy, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.



Tlpunamue cebs u opyeux:
—TMpu3HaBaTh CBOE MpPaBO Ha OMMOKY MpH pemieHnd (PU3NYSCKUX 3a7ad WId B
YTBEPIKJACHHUSAX HA HAYYHBIC TEMbI M TAKOE YK€ MPABO JIPYTOro.

9 knacc

YHuﬁepCtlJleble nosznaeamesnbHble 0CUCMEUS:

baszoevie nocuueckue oeticmsus:

—BBISIBIIITh M XapaKTEPU30BATh CYIIECTBEHHBIC IPU3HAKNA OOBEKTOB (SIBICHUI);
—YyCTaHaBJIMBaTh CYLIECTBEHHBIM NMpPHU3HAK KIACCU(PHUKALMU, OCHOBAHHUS ISl 00001IeHNs
U CpaBHEHMS,

—BBIBIISITh 3aKOHOMEPHOCTU U IIPOTUBOPEUMs] B paccMaTpUBaeMbIX (haKkTaxX, JaHHBIX U
HaOII0ICHUSIX, OTHOCSIIUXCS K (PU3HUECKUM SIBICHUSIM;

—BBIBIISITh ITPUYMHHO-CJICICTBEHHBIE CBSI3U NPU HM3Yy4YEHUU (HU3NYECKUX SIBICHUH H
IIPOLIECCOB;  JIeJIaTh BBIBOABI C HCIIOJBb30BAaHUEM JCAYKTUBHBIX M HWHAYKTHUBHBIX
YMO3aKIOUEHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3NUECKUX BEIUYMH;

—CaMOCTOSITEJIbHO BBIOMPATH CIIOCO0 pemeHus: yaeOHoM (pu3nyecKoil 3a1aun (CpaBHEHHE
HECKOJIbKUX BapUMaHTOB pEIIeHHUs, BBIOOp Haubojee MNOAXOASIIEro C  Y4ETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

ba3zosvie uccnedosamenvckue oelicmeust:

—HCMO0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKU UHCTPYMEHT O3HAHUS,

—IpPOBOJUTh 110 CaMOCTOSITEJIBHO COCTaBJIICHHOMY IUIaHY OIBIT, HEe- CIOXKHBIH
(bU3UYECKHIT SKCIIEPUMEHT, HEOOIIBIIIOE HCCIeT0BaHNE (PU3UIECKOTO SIBJICHUS,
—OIICHUBAaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAILMIO, MOJYYEHHYIO B XOJI€
HCCIIeIOBAHUSI WM SKCIIEPUMEHTA;

—CaMOCTOSITeIbHO  (OPMYJIMPOBaTh  OOOOIIEHUsT W  BBIBOJABI 10  pe3yibTaTaM
MIPOBEIEHHOI0 HAOIIO/I€HUS, OIIBITA, UCCIIEAOBAHUS;

—IIPOTHO3UPOBATH BO3MOXKHOE JajbHelIIee pa3BUTHE (PU3NYECKUX IPOLIECCOB, a TaKKe
BBIJIBUTATh MPEANOJIOKEHUS 00 UX Pa3BUTUM B HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Paboma c ungopmayueii:

—IpPUMEHATh Pa3JIUYHbIE METOJbl, MHCTPYMEHThI M 3aIllpochl IMpU IOUCKE M OTOOpe
MH(pOpMaLMK WIH TaHHBIX C yYETOM MPEJI0KEHHON yueOHol ¢pr3ndyecko 3a1auu;
—aHaJIU3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh UH- (POPMALIMIO PA3TUYHBIX
BUJIOB U (POPM TpEICTABICHUS;

—CaMOCTOSITEJIbHO BBIOMpAaTh ONTHMalbHYIO (GOpMYy NpeAcTaBieHUs HHGOpPMAIUU U
WJUTIOCTPUPOBATh peIllaeMble 3aJladyd He- CIOXKHBIMM CXEMaMHM, JguarpamMmMaMy, HHOM
rpaduKor ¥ UX KOMOMHAITUSIMU.

Yuueepcaﬂbubw KOMMYHUKamueHbsle oelicmeus

Obwenue:

—B XoAe OO0cyXxaeHus: y4eOHOTO MaTepuala, pe3yJbTaTOB JAaOOpPaTOPHBIX paboT u
MMPOCKTOB 3aJ1aBaTh BOMPOCHI 110 CYIIECTBY OOCYKITaeMOW TEeMbI W BBICKA3bIBATh HJICH,
HalleJICHHBIC Ha peIIeHUe 3aJauy U MOJI/Iep)KaHue 01arokenaTeIbHOCTH OOIIECHUS,
—COIIOCTABJISATh CBOHM CYXJICHUS C CYXICHUSMH JPYTHX YYaCTHHUKOB JIHAJIOTa,
00HaApYy>KUBaTh Pa3INYNE U CXOJCTBO MO3UIIHH;

—BBIPaXKAaTh CBOKO TOYKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX TEKCTaX;

—IyOJIUYHO  TIPEJICTABIATH  PE3YJbTAThl  BBIOJIHEHHOTO  (DPU3HMYECKOro  OIbITa
(’KCTIepUMEeHTa, UCCIICIOBAHUS, IIPOCKTA).

Coemecmuas dessmenbHOCMb (COMPYOHUUECMBO):

—TIIOHUMATh M UCIOJIH30BaTh NMPEUMYIIECTBA KOMaHAHOW U WHINBUAYAIBHOW paOOTHI MpH
pelIeHNH KOHKPETHOW (hPU3UYIECKONU MPOOIEMBI;

—IMOpUHAMATh LEJIM COBMECTHOW JESTEIBbHOCTH, OpPraHU30BBIBATH JCUCTBHUS IO €€



JIOCTIDKEHUIO: PACIpPeNIeNIITh POJIU, OOCYX IaTh MPOLECCHl M PE3yIbTaThl COBMECTHOM
paboThI; 06001IaTh MHEHHST HECKOJIBKUX JIFOJICH;

—BBIMOJIHATH CBOIO YacTh Pa0OTHI, JOCTUTash KA4ECTBEHHOI'O pe3yjbTara MO CBOEMY
HAaINPaBJICHUIO U KOOPJAUHUPYS CBOM JACHCTBUS C IPYTUMH WICHAMH KOMaH/IbI;
—OIICHUBATh KAaYECTBO CBOETO BKJIAJIa B OO MTPOAYKT IO KPUTECPHUSIM, CAMOCTOSATEIHHO
chopMyJIMPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBHSI.

Yuueepcanvnuie pecynamusnsie oeiicmeusn

Camoopeanuzayus.:

—BBISIBIIITh MPOOJIEMBI B KU3HEHHBIX U YUCOHBIX CUTYALHUSIX, TPEOYIOUIUX Il PEIICHUS
(U3UYECKUX 3HAHUN;

—OpUEHTUPOBATLCA B PANIMYHBIX IOAXO0JAaX HPHUHATUSA pEIIeHUN (MHIMBUAYAJIBHOE,
MIPUHSATHE PELICHUS B TPYIIIE, IPUHATHE PELICHUA IPYyNIION);

—CaMOCTOSITEJIbHO COCTaBJISATh QITOPUTM pelIeHUs (U3MYECKOM 3aJayd WIM IIJ1aHa
WCCIIEIOBAHUS C YYETOM MMEIOMINXCS PEeCypcoB W COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBaTh IIpe/JlaraéMble BAPUAHTBI PELICHU;

—7enaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

Camokonumpons (peaexcus):

—IaBaTh aJICKBAaTHYIO OLICHKY CUTYalluu U MIpeyIarath miaH e€ N3MEHECHUS;

—O0OBSICHATh NPUYHUHBI JOCTHKEHUS (HEIOCTUXKEHUSI) PE3yIbTAaTOB IESITEIbHOCTH, JaBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY;

—BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJE B XOJ BBINOJIHEHHUS (HU3UYECKOIrO
MCCIICIOBAHUS WUIH TIPOCKTA) HA OCHOBE HOBBIX OOCTOSTENIHCTB, M3MEHUBIIHNXCS CUTYaIui,
YCTaHOBJICHHBIX OIINOOK, BO3HUKIIMX TPYJAHOCTEMH;

—OIICHUBATh COOTBETCTBHE PE3YJIbTATa LIEIN U YCIOBHSIM.

OmoyuonanbHblll UHMENNeKm.

—CTaBHUTh ce0s1 HaA MECTO JPYroro 4ejoBeKa B XOJIe CTOopa WM JUCKYCCUU Ha HAYYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

Ilpunamue cebs u opyeux:

—TIpU3HABaTh CBOE MpPaBO Ha OMMOKY MpU pEIIeHHH (PU3HYECKUX 3aJad WId B
YTBEPKIEHUAX Ha HayYHbIE TEMBI M TAKOE K€ MPABO JIPYTOro.

IlIpeomemnmnuie pe3ynvmamot

7 kjaace

[IpenmeTHble  pe3ynpTarhl Ha  0a30BOM  YpOBHE  JIOJDKHBI  OTpa)kaTh
c(popMHUPOBAHHOCTH y 00YUYaIOLIUXCSI YMEHUM:
—HCIIOJIB30BaATh ITIOHATHUA . (I)I/ISI/I‘IGCKI/IG %1 XUMHUYCCKHEC SABJICHUS, Ha6J'IIOI[eHI/Ie,
AKCIIEPUMEHT, MOJENIb, TUMOTE3a; €IUHUIBI (U3NUYECKUX BEIWYHUH; aTOM, MOJIEKyJa,
arperaTHble COCTOSHHUS BemlecTBa (TBEPAOE, KUAKOE, Ta3000pa3HOE); MEXaHUYECKOE
IBHKEHHE (paBHOMEpHOE, HEpaBHOMEPHOE, MIPSIMOJIMHEWHOE ), TPaeKTOPHS,
paBHOACHCTByIomass cwi, Jgedopmanms (ynpyras, IDIacTHYeCKas), HEBECOMOCTD,
COOOIIAIOIINECS COCY/IBL;
—paznmu4dath sBiaeHus (quddysus; TerIoBoe IBUKEHHE YaCTUI] BEIIECTBA; PAaBHOMEPHOE
JIBIPKEHHE; HEPaBHOMEPHOE [BWKCHHE; WHEPIUs, B3aUMOJICHCTBHE TeJ; paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OChIO BpAIICHUS, Iepeaada JTaBJICHHUS TBEPIABIMU TEJIaMH,
JKUJKOCTSIMU W Ta3amMu; aTMoc(epHoe JaBieHHe; IUJIaBaHUE Tej; IpeBpalleHus
MEXaHHUYSCKON SHEpPruM) MO OIHMCAHHIO WX XapaKTCPHBIX CBOKMCTB M Ha OCHOBE OITBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3UYECKOE SIBJICHHE;
—pacno3HaBaTh MPOSIBJICHWE H3YyYCHHBIX (U3NYECKUX SIBICHUN B OKPY’KAIOIIEM MHpE,



B TOM uuciie (U3UYECKHUE SIBICHUS B IpPH- POJE: NMPUMEPHI JBHKEHUS C PAa3TUYHBIMHU
CKOPOCTSIMH B JKMBOW M HE)KUBOH IPUPOJIC; ACHCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE;
BIIMSHUE aTMOC(EpPHOrO NABJICHHUS Ha JKUBOM OpPraHU3M; IJIaBaHUE PbHIO; pblYaru B TeJe
YyeJOBEKa; IMPU HSTOM NEPEeBOAUTh NPAKTUUECKYIO 3aJadyy B Y4eOHYI, BbIICIATH
CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKH (PU3HUECKUX SIBIICHH;

—OMHUCHIBATh M3y4YeHHBbIC CBOMCTBA Tel U (PU3WUYECKHUE SBIICHUS, UCIIOIB3YS (PU3HUYECKHE
BEJIMUMHBI (Macca, 00BEM, IIOTHOCTh BEILECTBA, BpeMs, IIyThb, CKOPOCTb, CPEIHS
CKOpPOCTb, CHJIa YIIPY- I'OCTH, CUJIa TSYKECTH, BEC TE€JIa, CUila TPEHUsI, AaBlIeHUe (TBEPIO- ro
TeJa, KUAKOCTH, ra3a), BHITAJKMBAIOIIAs CHJIA, MEXaHUYECKasl padoTa, MOIIHOCTb, IIEUO
CUJIBI, MOMEHT CHJIBI, KO3((UIMEHT MOJIE3HOr0 ACHCTBHUS MEXaHU3MOB, KHHETHUECKAs U
MIOTEHUMAJIbHAST HHEPTHsl); IPU ONHUCAHUM IPaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICI
WCIIOJIb3YEMBIX BEJIMYHH, UX 0003HAUYCHUS M €AMHUIBI (PU3MUECKUX BEJIMYHMH, HaXOIAUTh
(GopMyJibl, CBS3BIBAIOLIME JAHHYIO (PU3NUYECKYI0 BEIMYMHY C JIPYTMMHM BEJIMYHMHAMH,
CTPOHTH TpapUKN U3yYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIU- YHH;

—XapaKTepU30BaTh CBOKWCTBA TeJ, (U3UUECKHE SBJICHUS M MIPOIIECCHI, HCIIOJIb3Ysl MTPaBUIIa
CIIOKEHUsI cuil (BIOJb ONHOM mpsiMoit),3akoH ['yka, 3axon Ilackans, 3akoH Apxumena,
IIpaBUJIO paBHOBECHs phluara (0J10Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH COXPAaHEHMS
MEXaHUYECKOW DJHEpPru”; NIpH ITOM JaBaTh CIOBECHYI (OPMYJIHPOBKY 3aKOHA U
3allMCBIBATh €r0 MATEMATUYECKOE BBIPAKEHHUE;

—O0OBIACHATh (PUBMYECKHE SBJICHUSA, MPOLECCHl M CBOMCTBAa TeJ, B TOM YHCJIE U B
KOHTEKCTE CUTYyalui IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATH
[IPUYUHHO-CJIECTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JIOrMYEeCcKUX MIaroB C
onopoit Ha 1—2 K3ydeHHBIX CBOWCTBA (DU3NUYECKUX SIBICHUN, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

—pemarh pacy€THble 3adaud B 1—2 JeHCTBMS, HUCIOIb3YysSd 3aKOHBI U (OPMYIIBI,
CBsI3bIBaIONIME (PU3UUYECKHUE BEIIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJaud 3alMChIBaTh
KpaTKoe YCJIOBHE, MOJACTAaBIATh (PU3MUYECKUE BEIMYUHBI B (POPMYJIBI U NMPOBOAUTH pac-
4yéThl, HAXOAUTh CIPaBOYHbBIEC JaHHBbIE, HEOOXOAUMBIE JIsI pEIIeHHUs 3ajlad, OLEHUBATh
PEaTUCTUYHOCTh MOJIYYEeHHOH (PU3NYECKON BEJIMUUHBL;

—pacno3HaBaTh IPOOJEMBI, KOTOPbIE MOXHO pEIIUTh NpU NOMOIM (UINUYECKUX
METOAOB; B OIHCAHUM WCCIENOBaHUSA BBIACIATL I[POBEPSIEMOE IIPEAINOJIOKEHUE
(runotesy), pa3nuyaTh U UHTEPIIPETUPOBATH MOJYYEHHBIN pe3yIbTaT, HAXOIUTh OIIMOKU B
XOJI€ OIIbITA, AEJIaTh BBIBOABI 110 €r0 pe3ybTaTaMm;

—IIPOBOJIUTH OMBITHI MO HAOIIOJCHUIO (PU3UYECKUX SIBICHUU WM (PU3UYECKHUX CBOWCTB
Ten: (QopMyIupoBaTh MpPOBEpsSEMble TNpeA- TOJIOKEHHUsS, coOUpaTh YCTAaHOBKY W3
MPEeJI0KEHHOT0 000pyI0BaHUS, 3aIIUCHIBATh X0/l ONbITA U (POPMYJIHMPOBATH BHIBOHI;
—BBITIOJIHATE IPSIMbIE U3MEPEHHSI PACCTOSIHUS, BPEMEHH, MacChl Teja, 00bEMa, CUJIBI U
TEMIIepaTypbl C HCIOJIB30BAaHUEM AaHAJOTOBBIX U HUQPPOBBIX MNPUOOPOB; 3aMHUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3a/JaHHOM aOCOIIOTHON MOTPEIIHOCTH U3MEPEHUI;
—TIPOBOJIUTH HCCIIEIOBAHNUE 3aBUCHUMOCTH OJHOW (DU3MYECKOM BEIWYHMHBI OT JIPYTOoH C
WCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUM (3aBUCUMOCTH IyTH PABHOMEPHO JIBHXKYILETOCS
Tena OT BPEMEHM JBHWXKEHMS TeJla; CHJIBI TPEHUs CKOJBXKEHHS OT Beca Teljla, KadyecTBa
00pabOTKM TOBEPXHOCTEH TEd M HE3aBUCUMOCTH CWJIBl TpeHUs OT IUIOIIadu
CONPUKOCHOBEHHUS TEJ; CUIIbl YIPYTOCTH OT YJIMHEHHUS NIPYKUHBIL;, BBITAUIKUBAOIIEH CUJIBI
OoT 00bE€Ma MOrpy>KEHHONW YaCcTH TeJla M OT IJIOTHOCTH KUIKOCTH, €€ HEe3aBUCUMOCTH OT
IJIOTHOCTU TeJla, OT TIUIyOMHBI, Ha KOTOPYIO IMOTPY>XEHO TeJO; YCJIOBHUM IUIaBaHUS Tell,
YCIOBUH paBHOBECHS pbluara M OJIOKOB); ydacTBOBaThb B IUIAHUPOBAaHUU Y4YEOHOTO
HCCIIEIOBAHUsl, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIEAYys NPEITI0KEH- HOMY
naHy, (UKCUPOBATh PE3yJbTAaThl MOJIYYEHHOW 3aBUCHUMO-CTH (PU3HMYECKHX BEJIMYHUH B
BUJIE€ IIPEVIOKEHHBIX Tabaul, W TpaduKoB, JenaTh BBIBOABI 110  pe3yJibTaTam
HCCJIEIOBAHUS;

—IIpPOBOJUTh KOCBEHHBIE M3MEpEHUs] (U3NUECKUX BEJIWYMH (IUIOTHOCTh BELIECTBA



JKUAKOCTA UM TBEPIOTO Teja; CUJIa TPEHUS CKOJBXKEHUs; JaBJIICHUE BO3/yXa;
BBITAJIKMBAIOIIAsl CHJIA, IEMCTBYIONIAs HAa MOrPY>KEHHOE B KUAKOCTH TEJI0; KOdPUIIMEHT
MOJIE3HO- TO JICHCTBUS MPOCTHIX MEXAHU3MOB), CIEIYS MPEIJIOKEHHON MHCTPYKIMU: MPU
BBIIIOJIHEHUU U3MEpPEeHUN coOupaTh JKCHEPHMEHTAJIbHYI0 YCTAHOBKY M BBIYUCISATH
3HAYCHHE NCKOMOM BEJIM- YUHBI;
—co0onaTh MpaBujia TEXHUKHM Oe3omacHOCcTH Tipu  pabore ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;
—YyKa3blBaTh MNPUHLMIBI JEUCTBUS MNPUOOPOB U TEXHUYECKHUX YCTPOWCTB: BECHI,
TEPMOMETpP, JTHUHAMOMETp, COOOIIAIOIINECS COCYIbI, O0apoMeTp, phIvar, IMOJIBMXKHBIA U
HETOIBMKHBIN OJIOK, HAKJIOHHAs INIOCKOCTb;
—XapaKTEepU30BaTh TMPUHIUIIBI JICHCTBUST  W3YYCHHBIX  MOPHOOPOB U TEXHUYECKUX
YCTPOHCTB € OMOpOM Ha HUX oOmnucaHus (B TOM 4YHCIE: MOJUIWIHUKH, YCTPOHCTBO
BOJIONIPOBOJIa, THUJPABINYECKUNA TIPECC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HacoC,
apeoMeTp), HUCIOJNb3ys 3HAHMUS O CBOMCTBaX (PU3MYECKUX SIBICHHH M HEOOXOJIUMBIE
(bu3ndecKkre 3aKOHBI 1 3aKOHOMEPHOCTH,
—IMpUBOAUTh MpUMEPHl / HAaXOAUTh HHPOpMAIUIO O TpUMEpax MNPAKTHYECKOTO
WCTIOJIB30BaHUs (DU3MYCCKUX 3HAHWH B IOBCEIHEBHOW IKWU3HU JUISI OOeCTeUYeHHUsI
0e30MmacHOCTH NOpH  OOpalleHUuH C NOpudopaMu ¢ TEXHUUYECKUMHU YCTPOHCTBaMH,
COXpaHEHHUS 37J0POBbSI U COOJIOACHUS HOPM DKOJOTHUECKOTO MOBEICHUS B OKPYKaIOIIEH
cpene;
—OCYHIECTBJISAITH OTOOP MCTOYHHKOB MH(Opmamuu B ceTu MHTEpHET B COOTBETCTBHUU C
3aJJaHHBIM TOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUW U MyTEM CpaBHEHUS
pa3IUYHBIX HCTOYHHU-KOB BBIICIATH MHGOPMAIINIO, KOTOpas SIBIISICTCS IPOTUBOPSUYUBOI
WJTA MOKET OBITh HEJIOCTOBEPHOI;
—MWCIIOJIb30BaTh MPH BBITIOJHEHUH YYEOHBIX 3aJIaHUU HAYYHO-TIOMYJISIPHYIO JIMTEPATypy
(bU3UUecKOro cojep:kaHus, CIIpPaBOYHBIE MaTepHalbl, pecypchl ceTu WHTEepHeT; BIaaeTh
npuémMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIIUU U3 OJTHOW 3HAKOBOM
CHCTEMBI B JIpYTYIO;
—C03/1aBaTh COOCTBEHHBIC KPATKHUE MUCHMEHHBIC W YCTHBIE COOOISHHS Ha OCHOBE 2—3
HMCTOYHHUKOB HH(MOpManuu (U3NYECKOTO COJIep>KaHUs, B TOM YHUCIE MyOJWYHO IeaTh
KpaTKue COOOIIEHHUsSI O pe3yJibTaTaX IMPOCKTOB WJIM YUYE€OHBIX HCCIICIOBAHUMN; TPU STOM
TPaMOTHO HMCIIOJIb30BaTh U3YUCHHBIN MOHITUUHBIN amnmapaT Kypca GU3MKH, COIPOBOXKIATH
BBICTYIJICHUE IIPE3CHTALUEN;
—TIpU BBIMOJHEHUN YYE€OHBIX MPOEKTOB M MCCJEIOBAHUM paclpenesiaTh 00s3aHHOCTH B
rpyIIe B COOTBETCTBUM C IOCTABICHHBIMHU 3aJlauaMHM, CJIEIUTH 32 BBIINOJIHEHUEM IJIaHa
JICCTBUM, aJIEKBAaTHO OIIGHMBATh COOCTBEHHBIM BKJIAJ B ACATEIBHOCTb TPYMIBI; BBI-
CTpauBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.
8 ki1ace

[IpemeTnple  pe3ynpTaThl  Ha  0a30BOM  ypOBHE  JIOJKHBI  OTpa)kaTh
c(OpMHUPOBAHHOCTH Y O0YJAIOIITUXCS YMEHUIA:
—TWCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE ABM)XEHHE aTOMOB U
MOJICKYJI, arperaTHble COCTOSHHUS BEIIECTBA, KPUCTAUIMUYECKHEe H aMop(dHbIe Tena,
HACBIIIEHHBIA M HEHACBIIIEHHBIM Tap, BIAXXHOCTh BO3JyXa; TEeMIeEparypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW [BUTATENb; AJIEMEHTAPHBIN JJIEKTPUUYECKUU 3apsld, IJIEKTPUUYECKOE
1oJie, MPOBOJIHUKHU U IUAJIEKTPUKU, TOCTOSHHBIN 3EKTPUUECKUN TOK, MATHUTHOE MOJIE;
—pa3nuyaTh SBJIEHUsS (TEIUIOBOE pacIIMpeHHe/caThe, TeIUionepenada, TeIIoBOe
paBHOBECHE, CMauUBaHUE, KalUJUISIPHBIE SIBICHUS, UCTIApEHUE, KOHICHCAllUsl, TIJIaBJICHUE,
Kpuctayumzanusi  (OTBEpJIeBaHUE), KHUIIEHHE, Teruionepenada (TEIJIONPOBOJIHOCTb,
KOHBEKIIUS, W3JIy4Y€HHUE); DIICKTpU3alUs TeJ, B3aUMOICUCTBUE 3apsi/iOoB, JIEHUCTBUS
AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEWUCTBUE MAarHUTOB, J€MCTBHE
MarHUTHOT'O TOJIsl HAa IPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAsI UHAYKIMSI) IO OMHUCAHUIO
HX XapaKTepPHBIX CBONCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIHUX JAaHHOE (PU3UYECKOE



SIBJICHUE;

—pacno3HaBaTh MPOSIBJICHWE W3YyYCHHBIX (U3NYECKUX SIBICHUU B OKPYKAIOIIEM MHDE,
B TOM uwucie (U3NYECKHE SBICHUS B IIPU- pPOJE: ITOBEPXHOCTHOE HATSHKEHUE U
KallWJUISIpHBIE SIBJIEHUST B IIPUPOJAE, KpUCTalUlbl B Ipupojse, usnydenue CoiHua,
3amMep3aHue BOJOEMOB, MOpCKHE Opu3bl, OOpa3oBaHHE pPOCHI, TyMaHa, HHEs, CHEra;
AIIEKTPUYECKHUE SIBIICHHUSI B aTMoc(epe, 3JIEKTPUUECTBO JKUBBIX OPraHU3MOB; MAarHUTHOE
nose 3emMid, apeld mosro- coB, pOib MAarHUTHOIO IMOJIS IS JKU3HU Ha 3eMJie, MOJISIPHOE
CHUSHHE; TIpH DTOM TMEPEBOAUTH NPAKTUUECKYI0 3aJady B Y4eOHYIO, BBLICIATH
CYLIECTBEHHbIE CBOMCTBA/MPU3HAKH (PU3NUECKUX SBJICHUI;

—OMNMCHIBAaTh U3yYEHHbIE CBOMCTBA TeNl U (U3UYECKUE SIBJICHMS, UC- MOJIb3Ys (GU3UUYECKHE
BEJIMYUHBI (TEMIIEpAaTypa, BHYTPEHHSII DJHEpPrus, KOJMYECTBO TEIUIOTHI, YyAEIbHAs
TEIUIOEMKOCTh ~ BEIIECTBA, yJeJbHas TeIJloTa IUIABJICHMs, YyJAelbHas  TeIuloTa
napooOpa3oBaHus, yAeibHAs TEIUIOTa CTrOpaHUs TOIUIMBA, KOA((PUIMEHT TOJIe3HOTO
JIeWCTBUS TEIJIOBOM MaIllMHbBI, OTHOCUTEJNIbHAS BJIA)KHOCTh BO3/YyXa, AJIEKTPUUECKUH 3apsi,
cujla TOKa, OJJIEKTPUYECKOE HAIpPsHKEHUE, COINPOTUBICHUE IIPOBOJHMKA, YJEIbHOE
COIIPOTHUBIICHUE BEIIECTBA, pabOTa M MOIIHOCTh IEKTPUUYECKOrO0 TOKA); MPU ONHUCAHUHU
[IPaBUJIBHO TPAaKTOBaTh (PU3NYECKUN CMBICI MCIOJb3YEMBIX BEJIMYUH, OOO3HAYECHUS U
eAUHULbl  (U3MYECKUX BEJIWYMH, HaxoAUThb (OPMYJIbI, CBSA3BIBAIOIIME JIAHHYIO
(U3UYECKYI0 BEIWYMHY C JAPYTUMH BEIMYHMHAMH, CTPOUTH TpapuKH WU3YYEHHBIX
3aBUCHMOCTEH (PU3NUECKUX BEJIUYUH;

—XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYECKHUE SBICHHUS W TMPOLECCHl, HCIOIb3YS
OCHOBHBIE IOJOKEHHUS MOJIEKYJIPHO-KUHETUYECKOH TEOpUM CTPOEHMsI BEIlEeCTBa,
IIPUHIIUII CYNIEPIIO3ULIMU T10- JIeH (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpPAaHEHHUs 3apsija,
3a- koH OMa Ji1s yyacTka 1enu, 3akoH Jpxoyns—IJleHna, 3aKkoH cOXpaHeHusl SHEPruy; Mpu
9TOM J1aBaTh CJIOBECHYHO (OPMYJIHPOBKY 3aKOHa M 3allUChIBATh €r0 MaTeMaTHYEeCKOE
BBIpaXKEHUE;

—O0OBSACHATh (PU3MYECKHE MPOLIECChl U CBOMCTBA Te€lI, B TOM YHCJIE€ U B KOHTEKCTE
CUTyallUd MPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH MPUUYUHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTHh OOBACHEHHE U3 |—2 JIOTMYECKHX WIaroB ¢ Oonopoil Ha 1—2 HU3y4YeHHBIX
CBOMCTBa (PU3UYECKUX ABICHUH, (PU3NUECKUX 3aKOHOB I 3aKOHOMEPHOCTEH;

—pemarh pacu€THble 3aJauyd B 2—3 JEHCTBUSA, MCIOJb3ys 3aKOHbI U (POPMYJIBL,
CBSI3bIBAIONINE (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3a/1aud 3alHUCHIBATh
KpaTKO€ YCJIOBHUE, BBISIBIIATh HEIOCTATOK JIAHHBIX ISl PELISHUS 3a/1a4d, BEIOMpPaTh 3aKOHBI
u (opMyibl, HeoOXonuMble Mg €€ pelleHus, MPOBOAUTH pac- YE€ThI M CPaBHUBATh
MOJIy4YeHHOE 3HaueHHe (PU3NUE€CKON BEJTUYMHBI C U3BECTHBIMU TAHHBIMH;

—pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh MpPU MOMOIIU (UIHIECKHX
METOJIOB; MCIOJIb3Ysl ONMHCAHHE UCCIIEIOBAHUs, BBIACISATH IPOBEPSIEMOE MPENOI0KEHHE,
OIICHUBATh MPABUILHOCTD MOPSIKA POBEICHUS UCCIEA0BaHUs, JeaTh BEIBOIBI,
—IIPOBOJIUTh OMBITHI MO HAOIIOJEHUIO (PU3MYECKUX SIBICHUN WU (PU3NYECKUX CBOWCTB
Ten (KamWwUIsipHble SBJICHUS, 3aBUCUMOCTh JaBJIEHUS BO3AyXa OT €ro o0béMa,
TeMIIepaTypbl; CKOPOCTH MPOIEcca OCThIBAaHUS/HATPEBAaHUSI NpPU HU3IYUYEHUU OT IBETa
M3JTy4arolle/moraomaroniei MoBepXHOCTH; CKOPOCTh MCIAPEHUs BOJABI OT TeMIEepaTyphl
KUJKOCTH M IUIomaayd e€ TOBEpPXHOCTH; JJIEKTpU3allMsl TeJl U B3aUMOJEHUCTBUE
AIEKTPUYECKUX 3apsSJ0B; B3aUMOJICMCTBUE TIOCTOSHHBIX MAarHWTOB, BHU3yaJIu3alus
MarHUTHBIX TIOJIEH TIOCTOSTHHBIX MAarHHUTOB; JACHCTBHS MarHUTHOTO TOJISI Ha TIPOBOJHHUK C
TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA OJJIEKTPOJIBUTATENIsI IMOCTOSHHOIO TOKa):
(hopMyIMpOBaTh MPOBEPsIEMbIE TTPEAIIOI0KEHUSI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py1O0BaHUS; ONTUCHIBATH XOJ OIBITA U (POPMYITHPOBATH BHIBOIHI,

—BBIIIOJIHATE IPSIMbIE MU3MEPEHMs] TeMIepaTypbl, OTHOCUTEIBHON BIIAXXHOCTH BO31yXa,
CUJIBI TOKa, HAIpPSDKEHUS C MCIIOJIH30BAHHEM aAHAJIOTOBBIX MPUOOPOB U JTaTYHUKOB
(¢U3NYEeCKNX BEJIMYMH; CpPAaBHUBATh pE3yJIbTaThl HU3MEPEHUN ¢ Y4€TOM 3aJaHHOU
a0COJIFOTHOM MOTPEITHOCTH;



—IPOBOJIUTh HMCCIEAOBAHUE 3aBUCHMOCTH OJHOW (PU3MYECKON BEIWYUHBI OT APYTrou C
WCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTh COIPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, IUIOIIAAM TONEPEYHOI'0 CEUYEHUS U YJEJIbHOIO COIPOTHUBJIEHUSI BELIECTBA
IIPOBOJIHUKA; CWJIBI TOKAa, MIYIIETro 4epe3 IPOBOJHMK, OT HANpPsDKEHUs HA IPOBOIHUKE;
HCCIIEIOBAaHUE [OCJIEOBATEIbHOTO M IApajJIEIbHOIO COEAUHEHUN IIPOBOJHUKOB):
IJJAHUPOBATh HCCIIEIOBaHME, COOMpaTh YCTAHOBKY M BBIIOJIHATH W3MEPEHUs, CIeays
MPEUIOKEHHOMY IUIaHy, (DUKCHpPOBATH pPE3ysbTaThl IMOJYYEHHOH 3aBUCHUMOCTH B BHJE
TaOauI ¥ rpaduKoOB, J1eJaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIEIOBaHNUS;

—IIPOBOJIUTH KOCBEHHBIC H3MEpEeHUs (U3NYECKUX BENHYHMH (yAEIbHAs TEIIOEMKOCTD
BEILIECTBA, COINPOTHUBJICHHUE IPOBOJHMKA, pab0Ta MU MOIIHOCTbh 3JEKTPUYECKOIO TOKA):
IJIAaHUPOBAaTh  M3MEPEHHUs, CcoOuMpaTh  OKCIHEPUMEHTAIBHYIO  YCTaHOBKY, CIEIys
IIPEeVI0KEHHON NHCTPYKIIMH, U BBIYUCIIATh 3HAUCHHE BEJIMYMHBL,

—co0moaTh TpaBUJia TEXHUKH O€30MacHOCTH TMpu pabore ¢ 1abopaTOpHBIM
000py10BaHUEM;

—XapaKTepU30BaTh MPUHLHUIIBI JIEUCTBUS  HW3YYEHHBIX  MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € ONOpPOM Ha MX omnucaHus (B TOM YHUCIE: CHUCTEMa OTOIUIEHUS JIOMOB,
TUTrpOMETp, apoBasi TYpOMHA, aMIIEPMETP, BOJIBTMETP, CUETUUK DIIEKTPUUECKON SHEPIUH,
AJIEKTPOOCBETUTEIbHbIE MNPUOOPBI, HArpeBaTeJIbHbIE 3JIEKTPOIPUOOPHl  (IPUMEPHI),
AJIEKTPUYECKUE MPEIOXPAHUTENH; FIEKTPOMArHuT, dJIEKTPOABUTaTENlb TIOCTOSSHHOTO TOKA),
WCIIOJb3ys 3HaHUA O CBOMCTBaX (PU3MUECKUX SIBICHUH M HE0OXOoauMble (U3NYECKHUE
3aKOHOMEPHOCTHU,;

—pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBa M H3MEpPUTEIbHbIC NPUOOPHI IO
CXeéMaM M CXEMAaTHYHbIM pPHUCYHKaM (PKMJKOCTHBIM TEpMOMETp, TEPMOC, IMCUXPOMETD,
TUTPOMETP, JIBUTaTellb BHYTPEHHErO0 CrOpaHMs, 3JEKTPOCKOIl, PEOCTaT); COCTAaBIAThH
CXEMbl JJIEKTPUUECKMX IIENel C MOCIENOBAaTENIbHBIM M TMapajjIeIbHBIM COEIUHEHUEM
3JIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAUEHMS JIEMEHTOB AJIEKTPUUYECKUX LIETIeH;
—TMpPUBOAUTh  NPUMEPHI/HAXOAUTh HWHQPOPMAIIMIO O TMpPUMEpax MPAKTHIECKOTO
WCIIONb30BaHUs (PU3MYECKUX 3HAHUW B TIIOBCEJHEBHOM J>KU3HU i1 OOECleueHHs
0e30MmacHOCTH IpU OOpalleHuH ¢ NpudopaMM U TEXHUYECKMMH  yCTpPONCTBaMH,
COXPAHEHMS 3/I0POBBbs U COOJIOJIEHUS] HOPM IKOJIOTHYECKOro MOBEACHHUS B OKPY KaoIIei
cpene;

—OCYILECTBISITh TOMCK HH(popManuu (QU3NUECKOTo cojaepkaHus B cetu VHTepHeT,
Ha OCHOBE€ HMMEIOIIMXCS 3HAHUNH M IyTEM CpPAaBHEHMS JIONOJHUTEIBHBIX HCTOYHUKOB
BBIJICATh HMHGOPMAIMIO, KOTOpas sBJISAETCS MPOTUBOPEYMBOM WJIM MOXKET OBbITh
HEJOCTOBEPHOI;

—MUCIOJIb30BaTh MPU BBINOJHEHUH YYEOHBIX 3a/laHUIl HayYHO-IOMYJIIPHYIO JIUTEpaTypy
(U3UUeCcKOro cojep)kaHus, CIIpaBOYHbIE MaTepualibl, pecypchl cetu WHTepHeT; BiIageThb
npuéMaMH KOHCIIEKTUPOBAHUSI TEKCTa, IpeoOpa3oBaHusl MHPOPMAIUU U3 OJHOM 3HAKOBOH
CHCTEMBI B JIPYTYIO;

—CO03/1aBaTh COOCTBEHHBIE IHCbMEHHBIE M KpaTKHWE YCTHBIE COOOIIeHHs, 0000mmas
MHPOPMALIMIO U3 HECKOJIBKHUX HCTOYHHMKOB (DU3NYECKOrO COJEpXKaHUs, B TOM YHCIE
MyOoJIMYHO  TIPEACTABIATH  PE3yJIbTaThl  MPOEKTHOM  HIIH HCCIIEA0BATEIbCKON
JeSITeIbHOCTH; TPU 3TOM TPAaMOTHO HCIOJIb30BaTh M3YUYEHHBIN NOHATHUHHBIA amnmapar
Kypca (pU3UKH, COPOBOXKIATh BHICTYIUUICHUE TIPE3eHTaleH;

—TIIpY BBIMNOJHEHUH Y4YE€OHBIX IPOEKTOB W HCCIEAOBAaHUI (U3NUECKUX IPOLIECCOB
pacrpenensTe O0s3aHHOCTH B TpyNIe B COOTBETCTBHHM C IIOCTABICHHBIMHU 3aJa4aMU,
CIIEIUTH 32 BBHIIIOJIHEHHEM IJIaHA JEUCTBUM U KOPPEKTHUPOBATH €r0, aleKBaTHO OLIEHUBATH
COOCTBEHHBI BKJIaJ B JACSATEIBHOCTh TPYNIbI; BBICTPAaMBAaTh KOMMYHHKAaTHUBHOE
B3aUMOJICHCTBHE, MPOSABIISIS TOTOBHOCTh pa3peliaTh KOHMINUKTHI.

9 kaacce

IIpeametrHsle  pe3ynapTaThl Ha  0a30BOM  ypOBHE  JOJDKHBI  OTpakaTh
c(hopMHUpOBAaHHOCTH Y 00yUaIOMMUXCS YMEHHIA:



—MUCIIOJIB30BaTh TMOHATHS: CHUCTeMa OTcuéra, MaTepHalbHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'O JBMXKEeHUs, nedopmanus (ympyras, IUIacTHYECKas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh U MEPErPY3KH; LIEHTP TAKECTH;
a0bCOJIFOTHO TBEPJOE TEJIO, LUEHTP TAKECTH TBEPJAOrO Tejla, PaBHOBECHE; MEXaHWYECKHUE
KOJIeOaHUs U BOJIHBI, 3BYK, MH(PPA3BYK U yJIbTPa3BYK; 3JIECKTPOMArHUTHBIE BOJIHBI, IIIKaja
AJIEKTPO- MAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPhI UCIIyCKaHUs
Y TIOTJIONICHUS; alibda-, 0eTa- 1 raMMa-U3JIy4eHHUs], U30TOIIbL, si/IepHast SHEPreTHKA;
—pa3iu4yaTh SBJICHUA (PAaBHOMEpPHOE M HEPABHOMEPHOE IPSIMOJIMHENHOE JBUYKEHUE,
PaBHOYCKOpPEHHOE IpPsIMOJIMHEWHOE [BM)KEHHE, CBOOOJHOE IaJIeHUE TeJl, paBHOMEpPHOE
JBU)KEHHE 10 OKPYKHOCTH, B3aUMOJEICTBUE TEJl, PEaKTUBHOE JIBH)KEHUE, KoJieOaTeIbHOe
JBIDKCHHUE (3aTyXarol[ue U BBIHY)KJICHHBIE KOJIEOAHUsI), PE30HAHC, BOJHOBOE JBUKEHUE,
OTpa)KEHUE 3BYKa, NIPSMOJIMHEHHOE PACIPOCTPAHEHHUE, OTPAXKEHUE U NPEJIOMIICHUE CBETA,
[IOJIHOC BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOr0 CBETa B CHEKTP U CIIOXKEHUE
CIIEKTPaJIbHBIX  LIBETOB,  JUCIEpPCHUsl  CBETAa, €CTECTBEHHas  pPaJuOaKTUBHOCTb,
BO3HUKHOBEHHE JIMHEWYATOrO CHEKTpa U3JIyYE€HHUs) IO OMNHCAHUI0 HUX XapaKTepPHBIX
CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SIBJICHUE;
—pacno3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3MYECKUX SIBICHUN B OKPYXKAIOIEM MHPE
(B TOoM unciie puznyuecKkue SBICHHS B MIPU- POJE: MPHINBBI M OTJIIWBBI, JBWKCHHUE TUIAHET
CosiHEeYHOH CHUCTEMBI, PEaKTUBHOE JBHUKEHHME MKUBBIX OPraHM3MOB, BOCHPHUSTHE 3BYKOB
JKUBOTHBIMHU, 3€MJIETPSICEHUE, CECMUYECKHUE BOJIHBI, IlyHaMH, X0, LIBETA TEJI, ONTUYECKUE
SABJICHUST B NPUPOJE, OHOJIOrMYECKoe JeHCTBUE BHUAUMOIO, YIbTPadUOIETOBOrO U
PEHTTEHOBCKOTO M3IIyYEHUN; €CTECTBEHHBIH DPaJMOAKTUBHBIA (POH, KOCMHUYECKHE ITy4H,
paguoOaKTUBHOE W3JIyYeHUE MPUPOAHBIX MHHEpaoB; JEHCTBHE PaJUOAKTHBHBIX
M3JIy4eHUNM Ha OpraHu3M 4YeJOBEKa), HNPU 3TOM IEPEBOJAUTH IPAKTUUYECKYIO 3aJady B
y4eOHY10, BBLACISTh CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKH (PU3HYECKUX SBJICHMI;
—OMUCHIBAaTh M3y4YeHHbIE CBOMCTBA Tel U (PU3MUYECKHUE SBJICHUS, UCIOIb3Yys (U3NUYECKHE
BEJIMYMHBI (CpEemHsIi M MTHOBEHHAsi CKOPOCTh Tejla NPH HEPAaBHOMEPHOM JBHKEHUH,
yCKOpeHHe, epeMelleHne, MyTh, YIIoBas CKOPOCTh, CHJIa TPEHUsI, CUJIa YIPYTOCTH, CHUJIa
TSDKECTHU, YCKOpPEHHUE CBOOOJHOIO MaJ€HMs, BEC Tejla, UM- IyJbC Teja, UMITYJIbC CHUJIbI,
MexaHHuyeckass padoTa M MOIIHOCTb, NMOTEHIHMAJbHAsl SHEPIHs Tejla, MOJIHSTOrO HaJ
MMOBEPXHOCTBIO 3E€MJIM, ITOTEHIMAJIbHAsI DHEPrUsl CHKAaTOW TMPY>XUHBI, KHHETHYECKas
SHEpPIHs, MOJHasg MeXaHW4yecKas dHEprusi, Mepuoj U 4yacToTa KojieOaHWM, JJIMHA BOJIHBI,
TPOMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeb NPEJIOMIIEHUS CPEJIbl); MPU
OMMCAaHUM TPABWIBHO TPAKTOBaTh (PU3NUYECKUN CMBICH MCHOJIB3YEMbIX BEJIHM- 4YHH,
0003HaYeHUsT W EAMHUIBI (PU3HYECKUX BEIWYUH, HAXOIUTH (HOPMYIBI, CBS3BIBAIOIINE
JAHHYIO0 (DU3UYECKYIO BEJIMYMHY C JPYTMMH BEJIUYHWHAMH, CTPOUTH IpaUKU M3yHYEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

—XapaKTepu30BaTh CBONCTBA TeJ, (PU3UYECKHE SBJICHUSI U MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHMs] HHEpPruU, 3aKOH BCEMHUPHOIO TSITOTEHUS, HPUHLUMI CYNEpPIIO3ULUU CUJI,
MPUHIUAI OTHOCHUTENbHOCTH [ anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa,
3aKOHBI OTPaXEHMS M MPEJOMIIEHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO U MacCOBOTO
YUCeJ MPU SIEPHBIX PEAKIHUAX; MPU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA
3alMChIBaTh €70 MAaTEMATHYECKOE BbIPAKEHHUE;

—O0OBSCHATh (PU3NUYECKUE MpPOLECChl M CBOMCTBAa TeJl, B TOM YHCIE€ U B KOHTEKCTE
CUTYyalluid TTPAKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH MPUINHHO-CIICICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX LIAroB ¢ OMOpO Ha 2—3 H3y4YEHHBIX
CBOMCTBa (QU3NUYECKUX ABICHUM, PU3NUECKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

—pemath pacy€THbIE 3aaaud (ONMMpaOIIMecs Ha cucremMy u3 2— 3 ypaBHEHHUH),
WCIIONBb3Ys 3aKOHBI U (OPMYJIBI, CBSI3BIBAIOIINE (DU3NYECKUE BEIMYHHBI: HAa OCHOBE
aHajiM3a yCJIOBHS 3aJlaud 3allMChIBaTh KPATKOE YCJIOBHME, BBIABIATH HEAOCTAIOLIUE WU
n30bI- TOUHBIE JaHHBIC, BHIOMPATH 3aKOHBI U (POPMYIBI, HEOOXOIUMBIC IJISl PEIICHUS,
IIPOBOJNTH PAcUYE€Thl U OLIEHUBATh PEAIMCTUYHOCTH MOJIYYEHHOI'O0 3HAa4YEeHUs (PU3MUECKOMN



BEJIMYUHEL;
—pacrno3HaBaTh IMPOOJEMBbI, KOTOPhIE MOXXHO pELUIUTh MPHU MNOMOIIN (PUIUUYECKUX
METOJIOB; MCIOJIb3Ysl OMHMCAHKUE UCCIICIOBAHUS, BBIACISATh MPOBEPSIEMOE TIPEIIOI0KEHHUE,
OLICHMBATh MPABWJIBHOCTH IMOPSAAKAa TMPOBEACHUS HCCIEIOBAHUs, JIeJIaTh BbIBOJIBI,
MHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOICHUN U OIBITOB;

—IIPOBOJIUTH OMBITHI MO HAOIIOJCHUIO (PU3MYECKUX SIBICHUN WU (PU3UYECKUX CBOWCTB
Ten (M3ydYeHHWe BTOPOro 3aKkoHa HpIOTOHA, 3aKOHA COXpAaHEHUsS YHEPTHU; 3aBHCUMOCTH
repuojia KojaebaHuil Mpy>KMHHOTO MasiTHUKAa OT MAacChl Ipy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHUMOCTh OT aMIUIATY/IBl MaJIbIX KOJCOAHWI; MPSIMOJIMHEHHOE pacipoCcTpaHCHHE
CBETa, pa3joXKeHHe OeJoro CcBeTa B CIIEKTP; H3YYCHHE CBOICTB H300pakeHUsS B
IIJIOCKOM 3€pKajie M CBOMCTB H300paKeHUs MIpeaMeTa B coOuparoieil 1uH3e; HabrroaeHne
CIUIOUIHBIX U JIMHEMYAThIX CIEKTPOB U3IYyUYEHHUS): CAMOCTOSITEIbHO COOUpPATh YCTAaHOBKY
13 U30BITOYHOrO Habopa OOOpYIOBAaHUS, OMUCHIBATHL XOJ OMBITA W €ro Pe3yJbTaThl,
(hopMyIHMpOBaThH BHIBOJIBI,

—TMPOBOJIUTh TMPH HEOOXOAUMOCTH CEPHIO TIPSMBIX H3MEPEHHH, OINpenelisisi CcpeaHee
3HAYeHUE U3MepsieMOl BeIWYMHBI ((POKYyCHOE pacCTOSHHE COOMpAloOIme JIMH3BI);
00OCHOBBIBATh BEIOOP CIOCO0a M3MEPEHHUS/M3MEPHUTEITBHOTO TPUOOPa;

—IIPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIHYUH C HCIIOJIH30BAaHUEM
MPSIMBIX U3MEPCHUH (3aBUCHUMOCTH ITYTH OT BPEMEHHU IPU PAaBHOYCKOPECHHOM JIBUKCHHH
0e3 HayaJbHOM CKOPOCTH; MepuoAa KoyieOaHWM MaTeMaTH4YeCKOro MasTHUKAa OT JJIMHBI
HUTH; 3aBUCUMOCTH yTJIa OTPAXKCHUS CBETA OT yTila MaJCHUs U yIJia MIPEJIOMIICHHS OT yTJia
MajeHus1): IUIAaHUPOBAaTh HCCJIEIOBaHUE, CaMOCTOSITEIbHO COOUpaTh yCTAaHOBKY,
(bUKCHpPOBATh PE3yIbTAThl TOJNYYCHHOW 3aBUCHUMOCTH (PU3UYSCKUX BEJIMYUH B BHUJIC
Tabnuil ¥ TpadUKOB, IeJIaTh BHIBOJIBI 110 PE3yJIbTaTaM HCCIIEIOBAHUS;

—TIPOBOJIUTh KOCBEHHBIE H3MEpeHUs (PU3NUECKUX BEIUYHUH (CpeAHsis CKOpOCTh U
YCKOpEeHHUE Teja TMpU PaBHOYCKOPEHHOM JIBU)KEHHH, YCKOPEHHE CBOOOJHOTO MaJeHUs,
KECTKOCTh MPYKHUHBI, KOODPUIIMECHT TPEHUS CKOJIBKCHUS, MeXaHWYeckas padoTa u
MOIITHOCTh, YACTOTa U MEPHOJI KOJEeOaHUN MaTEeMaTHYECKOTO U MPYKUHHOTO MasTHHUKOB,
ONITUYECKAs CHJIa COOMPAOIICH JIMH3BI, PAIMOAKTUBHBIN (DOH): TUIAHUPOBATH U3MEPCHUS,
cobupaTh OKCIEPUMEHTAJIbHYIO YCTAaHOBKY U  BBINIOJHATH HM3MEPEHUs, CIeays
MPE/TIOKEHHOW HWHCTPYKIIMW, BBIYUCIATh 3HAYCHHE BEJIMYMHBI W  aHAJIU3HPOBATH
MOJyYEeHHBIE PE3YyJbTaThl C YYETOM 3aJaH- HOM MOTPEITHOCTH U3MEPEHU;

—co0monaTh MpaBWiia TEXHUKHM Oe3omacHOCTH Tipu  pabore ¢ mabopaTOpHBIM
000pyI0BaHUEM;

—pa3ir4aTh OCHOBHBIC TPU3HAKKH W3YyYCHHBIX (DU3MYECKUX MOJe- JICH: MaTepuaibHas
TOUYKa, aOCOMIOTHO TBEPJOE TEJNO, TOYEYHBIM HMCTOYHHK CBETAa, JIy4d, TOHKas JIMH3a,
MJIaHeTapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJEIb aTOMHOTO S/Ipa;

—XapaKTepU30BaTh TMPUHIUIIBI JIEUCTBUS  W3YYEHHBIX  MOPHOOPOB M TEXHUUYECKUX
YCTPOHCTB C OMOpPOM HAa WX ONMUCAHUS (B TOM YHCIE: CITHJIOMETP, JTaTUUKH ITOJIOKEHHS,
paccTosiHUSI M YyCKOPEHHsI, paKeTa, XOJIOT, OYKH, MEePUCKOI, (oToamnmapar, ONTHIYECKUE
CBETOBOJIbI, CIICKTPOCKOII, JO3UMETP, Kamepa BHIIbCcOoHA), HCTIONB3Ys 3HAHUS O CBOMCTBaX
(bu3nUecKuX SIBICHUN U HEOOX0AU-MbIe (PU3HYeCcKue 3aKOHOMEPHOCTH;

—MHCTOJIb30BaTh CXEMbl U CXEMAaTHYHBIE PUCYHKU HU3YYEHHBIX TEXHHUYECKHUX YCTPOUCTB,
M3MEPUTEIIBHBIX ~ TPUOOPOB M TEXHOJOTHYSCKUX  TPOIECCOB  IMPH  PEIICHHUH
y4e0HO-TIPAaKTUYECKUX 3a7ady; ONTUYECKHE CXEMBI ISl TIOCTPOSHHS H300pakKeHUM B
IJIOCKOM 3€pKajie M COOMpArOIIeH JINH3E;

—TMpPUBOAUTh  NPUMEPHI/HAXOAUTh HH(OpMAIMIO O TOpUMEpax MPAKTHUYECKOTO
WCTIONIb30BaHUs (DU3MYECKUX 3HAHWH B TOBCEIHEBHOW KWU3HU ISl OOeCTeYeHUs
0e30MacHOCTH MpPH OOpallleHUH ¢ MpUOOpaMHu W TEXHHUYECKHUMH  YCTPOHCTBaMHU,
COXpaHEHHS 3J0POBBS U COOIOICHUS HOPM IKOJOTHYECKOTO MOBEICHUS B OKPY>KAIOIICH
cpene;

—OCYHIIECTBIIATh TMOUCK WHGOpMAuU (HU3NIECKOro coaepkaHus B cetu HHTepHer,



CaMOCTOSITENIbHO  (OPMYJIHpPYsI TIOMCKOBBIM 3ampoc, HaXOAWUTh NYTH OIpPEACIICHUS
JIOCTOBEPHOCTH TOJIy4EHHOH HH(OpManMy Ha OCHOBE HMEIOUIUXCS 3HaHUH U
JIOIIOJIHUTEIIbHBIX HCTOYHHUKOB;

—MUCIOJIB30BaTh MPU BBIMOJHEHUH YYEOHBIX 3aJlaHUN HAyYHO-IIOMYJSIPHYIO JINTEPATypy
(¢u3nYecKoro coJep)kaHus, ClipaBOYHbIE MaTepHuaibl, pecypchl cetu VHTEpHeT; BianeTh
npuéMaM# KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHusl MH(POPMAIIUU U3 OJHOW 3HAKOBOM
CHCTEMBI B IpYTYIO;

—C03/71aBaTh COOCTBEHHBIC TMCbMEHHBIE M YCTHBIE COOOIICHHSI Ha OCHOBE MH(POPMAIUU U3
HECKOJIBKUX  HCTOYHUKOB  (DU3UYECKOr0  COAEp)KaHMs, IyOJIMYHO MPEICTaBISTh
pe3yJIbTaTbl IIPOCKTHOM WM HCCIIENOBATEIbCKON IEATEIBHOCTH; IPU 3TOM TI'PAMOTHO
WCIIOJb30BaTh M3YYEHHBINH MOHATHUHHBINA amnmapaT HU3y4aeMoro pas- jAena (UMK |
COIIPOBO’KJATh  BBICTYIUICEHHE  IIpe3eHTalueid ¢ yuyéToM OCOOEHHOCTEH ayIuTOpUHU
CBEpPCTHUKOB.
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