AHHOTanus k padodeii mporpamMme no npeamery «@usuka»
Pabouas mporpamMma y4ueOHOro mpeamera «®Pu3nka» Ha YPOBHE OCHOBHOI'O OOIEro 00pa3oBaHUs

coCTaBjicCHa B COOTBCTCTBHH C Tpe6OBaHI/I$IMI/I, YTBep)I(Z[éHHHMI/I (DeﬂepaHBHLIM roCy1apCTBEHHBIM

00pazoBaTeIbLHBIM CTAHIAPTOM OCHOBHOT'O 00IIIEro 00pa3oBaHMUs.

PaGouas mporpamma mo ¢m3mke anms ydammxcs 7-9 KigaccoB, pa3paboTaHa Ha OCHOBAHHHU

CJICOAYIOIINX HOPMATHUBHO-TIPABOBLIX TOKYMCHTOB U MAaTCPUAJIOB!

J denepansaoro 3akona "O6 obpazoBannm B Poccutickoit denepamuu” ot 29.12.2013 Ne 273-D3 (11.6

cT.28);

J deneparpHOrO0 TOCYIapCTBEHHOTO 00pa30BaTENBHOTO CTaHAAapTa OCHOBHOI'O OOIIEro 0Opa3oBaHUS

(mpuka3z MunuctepcTBa npocsemeHus Poccuiickoit ®enepanmn (Munnpocsemenus Poccun ot
31.05.2021 Ne 287);

J KOHICTIUHN IperiogaBaHuA y‘-IC6H01"O npeameTa «Dusuka» B 06p330BaTeJ'IBHBIX OopraHu3anusax P(D,

peanmu3yonMx OCHOBHBIC O0IIe00pa3oBaTeNbHBIE MPOTPAMMBI, yTBEPXKAEHHBIE pPEIICHUEM
Komnnernu MunuctepctBa npocsemeHusi(npotokoin ot 03.12.2019 r.);

J mpumepHoO# paboueil mporpaMMsl o (U3MKE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus i 5-9

KJIacCOB  00mmIeo0pa3oBaTeNbHBIX  OpraHu3anuii  (omoOpeHa  pemieHHMeM  (heaepaIbHOTO
y4eOHO-METOAMYECKOr0 00BEAMHEHHUS 110 001IeMy 00pa3oBanuio potokoi 3/21 ot 27.09.2021r.);

J mporpammel «Du3ukay 1715 00yqaromuxcs 7-9 kiraccoB 0011e00pa3oBaTeIbHBIX IIKOT aBTOPOB: E. M.

I'ytauk, M. A. IlerpoBa, O.A. UepHuKoBa.

eaun npeamera:

YCBOCHHE yHallITUMHUCS CMbICJIa OCHOBHBIX IIOHATHH B 3aKOHOB (1)I/ISI/IKI/I, B3aMMOCBA3H MEKIY HUMU;

(opMHpOBaHHE CHCTEMBbl HAay4YHBIX 3HAaHMH O NpUpone, ee (hyHOAMEHTAIbHBIX 3aKOHAX ISt
MOCTPOCHUS TIPENICTABICHHS O (PUINUECKON KApTHHE MHPA;

CUCTeMAaTH3allusl 3HAaHUI O MHOTOOOpa3suu OOBEKTOB W SBICHUH MPHUPOJBI, O 3aKOHOMEPHOCTSIX
MPOLIECCOB M O 3aKOHaX (DM3MKHU JJIi OCO3HAHHUS BO3MOXKHOCTH DPa3yMHOTO HMCITOJIb30BaHUS
JIOCTUKEHUW HAYKU B JJaJIbHEUIIIEM pa3BUTUM LIUBUIIN3ALNY;

(dopmupoBaHue yOEKICHHOCTH B TO3HABAEMOCTH OKPYKAIOIIEr0 MUPa U JJOCTOBEPHOCTH HAyYHBIX
METOJIOB €T0 U3Y4EHUS;

opranuvsanusa 3KOJOTHYCCKOro MBIIIJICHUA U IEHHOCTHOI'O OTHOIICHUS K IIPUPOAEC,

pa3BHTHE ITO3HABATEIHFHBIX HHTEPECOB U TBOPYECKUX CIIOCOOHOCTEH yJaInxcs, a TaKkke HHTepeca K
pacIIMpeHnIo U yrayoaeHuio GU3NIeCKUX 3HaHUK 1 BbIOOpa Ppu3nku Kak TpoHIbHOTO MpeaAMeTa.

JocTmkeHue 1ieneit odecrieunBaeTcs peleHreM CAeAYIIINX 3a1a4:

3HAKOMCTBO y4YalllUXCsl ¢ METOJOM HAay4YHOTO IMMO3HAHHWS M METOJaMH HCCIEeI0BaHUS OOBEKTOB U
SIBIICHUH TIPUPOJIBI;

HpI/I06p€TCHI/Ie Y4alluMHucCsa 3HAHUH O MCXAaHUYCCKUX, TCIIJIOBBIX, 3JICKTPOMAIrHUTHBIX U KBAHTOBBIX
SIBJICHUSAX, (1)I/I3I/I‘-ICCKI/IX BCJIIMUMHAX, XapAKTCPU3YIOUX 3TU SABJICHUS

(opMupoBaHHE Yy y4aIIWXCs YMEHHH HaONIONaTh MPUPOAHBIE SIBICHUS W BBIMOJHATH OIIBITHI,
nmabopaTtopHbie paboTHl U HKCIIEPUMEHTAIBHBIE UCCIIEIOBAHNS C HCIIOJF30BAHUEM H3MEPUTENBHBIX
npurOOPOB, IIMPOKO MPUMEHSIEMBIX B IPAKTHYECKOH KU3HH;

OBIIQZICHNE YYalIUMHCS TaKUMH OOIIEHAYYHBIMH TIOHATHSMH, Kak MPHPOIHOE SIBICHUE,
OMITUPHYECKH YCTAHOBJICHHBIA (DakT, MpoOiieMa, THIIOTe3a, TEOPETHYECKHH BBIBOJ, PE3YJIbTaT
3KCIEPUMEHTAIbHOU IPOBEPKU;

MOHUMAaHNE YYallMMHUCS OTJIUYNN HAay4YHBIX JAHHBIX OT HEMPOBEPEHHOW WH(OPMAIMH, [IEHHOCTH
HAyKA JUUISI  yJIOBIIETBOPEHUS OBITOBBIX, MPOM3BOJCTBEHHBIX M KYJIBTYPHBIX MOTpeOHOCTEH
YeJI0BEeKa.

C yuérom nporpammsel Boctimrarmsi MBOY OOIII .CoBeTckoro B paboueii mporpamme OTpaskaeTcs

peanu3anys BOCIHTATENFHOTO MOTEHIMAla Yypoka (U3WKHA, KOTOPBIM MpPEIroiaracT HCIOJIh30BaHHE
Pa3TMYHBIX BUIOB U (OPM NEATEIbHOCTH, OPHEHTHUPOBAHHON Ha IIeNIeBbIe MPHOPUTETHI, CBSI3aHHBIE C
BO3PACTHBIMH OCOOCHHOCTSIMY O0YYarOIIUXCSL:

J MMPUBJICUCHUC BHUMAaHUA 06yqa101unxca K HOCHHOCTHOMY AQ4CIICKTY HU3Y4YaCMbIX Ha YPOKE HBHGHHﬁ,

OpraHu3alyio WX paboThl C TMOJy4aeMOW Ha YpOKE COIMANbHO 3HauuMoil uHpopMmanmen -



HWHULIUUPOBAHUC eé O6cy)K,Z[€HI/I$I, BBICKa3bIBaHHA 06y‘{a}0H_[I/IMI/IC$I CBOETO MHEHHS MO €& noBonay,

BBIpa6OTKa CBOCTO K HEH OTHOILIICHUS,

J ACMOHCTpPALUIO O6y‘laIOH_II/IMC$I MNpUMCPOB OTBCTCTBCHHOI'O, I'paKAaHCKOTO IMNOBCACHHA, MNPOSABICHUA

4eJI0BEKONII00US U 100pOCEPAECUHOCTH, Yepe3 NoA00p COOTBETCTBYIOIIEro MaTepuana Ajst paboThl Ha
ypOKe, TpOOIEMHBIX CUTyalui 1 00CYKICHHS B KI1acce;

J mpruMeHeHWe Ha ypOKe HWHTEPaKTHBHBIX (HOpM PabOTHI ¢ OOYYAIONIUMICS: WHTEIUIEKTYalbHBIX HID,

CTUMYJIMPYIOLUIUX I103HABATENbHYI0 MOTHBALMIO OOYYAIOLIMXCs; OUIAKTHYECKOro TeaTpa, Ife
MOJIydE€HHBIE HA YPOKE 3HAHUS OOBITPHIBAIOTCSI B TE€ATPaIbHBIX IIOCTAHOBKAX; AUCKYCCUH, KOTOpBIE
JaroT 00yyaroIIUMCST BO3MOYKHOCTh IIPHOOPECTH ONBIT BEAEHUS KOHCTPYKTUBHOIO JAMANOra;
TpyNnoBoil paboTel WM Pa0OTHl B Mapax, KOTOpbIE ydaT OOYYarolIMXCsi KOMaHAHOW pabore u

B3aUMO/ICHCTBHIO C IPYTMMHU O0YYaOIIMMHUCH;

J WHHUOWUUPOBAHUC U MMOAICPIKKaA HCCHGILOBaTCJ’IBCKOﬁ JACATCIIBHOCTHU o6yqalo1u1/1xcs; B paMKax peajin3aluun

UMH MHIUBHIYATbHBIX W TPYIIOBBIX HCCIENOBATEILCKUX IPOEKTOB, YTO AACT OOYYarolUMCs
BO3MOXHOCTb IIPUOOPECTH HABBIK CAMOCTOSTENIBHOTO PEIICHHS TEOPETUUECKOW MpoOJIeMbl, HaBBIK
TeHEPUPOBAaHUS U O(QOPMIICHHUS COOCTBEHHBIX WAEH, HABBIK YBKUTEIHHOTO OTHOILEHHS K UyXKUM
uzaesaM, opopMIIEHHBIM B paboTax APYruX MCCIenoBaTeNe, HaBbIK IMyOJIMYHOIO BRICTYIUICHUS Iepes

ayIUTOpHUEH, apryMEHTUPOBAHUH OTCTAUBAHUS CBOCH TOUKH 3PCHHUS.

Y4eOHBIM TUTaHOM Ha U3ydeHHne GU3NKH OTBOAUTCS 242 yaca.

IIporpamma peanusyercs:

s 7 ximacca B 00beMe 70 4acoB B T, 2 Yaca B HEZIEITIO;
g 8 kaacca B 00beMe 70 4acoB B o, 2 vyaca B HEAEIIO;
s 9 ximacca B o0beMe 102 yaca B rof, 3 yaca B HEZIEIIO.

Pabouas nporpamma o ¢pu3uKe npennonaraeT UCIoiab30Banue cienyromero Y MK:

1.

VYuebnuk. duznka - 7 knacc, aBrop A.B. [1épeiikun, A.W. UBanos; Pekomennoano MO P® . Mockga.
«IIpocBenieHue;

PaGouas terpans. @usmuka 7 kinacc k yueoruky A.B. [épeimkuna/ T.A. Xannanosa, H.K. XanHaHoB.
Apoda.

YueOnuk. ®usnka - 8 knacc, aBtop A.B. [1épeimkun, A.W. MBanos; Pexomernosano MO P® . Mockga.
«[IpocBewmenuey;

Pabouas terpanp ®usuka 8 xiacc k yueOnuky A.B. [1épeimkuna/ T.A. Xannanosa, H.K. XannaHos.
Apoda.

Vuebuuk. ®usuka - 9 knacc, arop A.B. Ilépeimukun, I'yrauk E.M, AWM. HBanos, IletpoBa M.A.
PexomennoBano MO P® . Mocksa. «IIpocBemienue;

Pabouas Terpagp @usuka 9 xiacc k yueonuky A.B. [léprimnkuna/ T.A. Xannanosa, H.K. XanHanos.

Hpoda.

IInanmpyemsble pe3yJibTaThl OCBOCHHUS y4eOHOT0 MpeaMeTa.

Uzyuenne yuebHoro mnpenmera «Du3nKa» Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs JIOJHKHO

o0ecrneunBaTh TOCTIKEHHUE CIIETYFOIINX TUIHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEILHBIX
pe3yIbTaTOB.

Jluunocmmuuwie pe3yiomantobl

Hampuomuuecxoe socnumanue.

MIPOSIBJICHUE UHTEPECA K UCTOPUH M COBPEMEHHOMY COCTOSTHHIO POCCUHCKON (hM3MUECKOU HAYKH;

—IIEHHOCTHOE OTHOIIEHHE K JTOCTIDKEHUSIM POCCUNHCKUX YIEHBIX(PHU3HUKOB.

Fpawcdancxoe u dyxoeno-npaecmeennoe socnumanue.

TOTOBHOCTH K aKTUBHOMY Y4YaCTHIO B o6cy>1<z[e1-m1/1 O6H.I€CTBCHHO S3HAYUMBIX U 3TUYCCKUX np06neM,

CBSI3aHHBIX C MPAKTUYIECKAM PUMEHEHHEM JOCTH)KEHUH (QU3UKH;

—OCO3HaHHE BAXXHOCTH MOPATBHOATHYECKUX TPHUHIMUIIOB B IESITEIBLHOCTH Y4€HOTO. JDcmemuueckoe
socnumanue.

—BOCIPHUATHE ICTETHUECKUX Ka4decTB (PM3MUECKO HayKH: €€ TapMOHHYHOIO MOCTPOCHUS, CTPOTOCTH,



TOYHOCTH, JJAKOHUYHOCTHU. [[eHHOCTH HayYHOTO MTO3HAHUS:

— OCO3HaHHWE IIEHHOCTH (M3MUECKOW HAyKM KaK MOIIHOIO WHCTPYMEHTA ITO3HAHWUS MHpPA, OCHOBHI
pa3BUTHS TEXHOJIOTUH, BaXKHEUIIIEH COCTABIISIIOLIEN KYJIbTYPHI;

—pa3BHUTHE HAYYIHOI JIF0003HATEIHHOCTH, HHTEPECA K HCCIIeI0BATENECKOM e TeIbHOCTH.

Dopmuposanue Kyibmypvl 300P08bs U IMOYUOHATbHO20 OIA2ONONYHUA!

— OCO3HaHWE IIEHHOCTH 0€30I1acHOTO 00pa3a JKM3HU B COBPEMEHHOM TEXHOJIOTHUESCKOM MHUPE, BAXKHOCTH
mpaBuiI  O€30IacHOTO TIOBEACHHS Ha TPAHCIOpPTE, HA JOporaxX, C DJIESKTPHICCKAM ¢ TEIUIOBHEIM
000pyIOBaHMEM B JOMAITHAX YCIOBUSX;

—c(opMHPOBaHHOCTh HaBBIKa pediieKchu, MPU3HAHKME CBOETo IMpaBa Ha OMIMOKY W TAaKOTO K€ MpaBa y
JIpYroro 4yejaoBeKa.

Tpyoosoe socnumanue:

— aKTHBHOE y4YacTHE€ B PENICHWH NPAKTUYECKHX 3amad (B paMKax CeMbH, IIKOJBI, TOpoja, Kpas)
TEXHOJOTHYECKOHN U CONMANBHON HAIIPABIEHHOCTH, TPEOYIOIINX B TOM YHCIE U PU3NIECKUX 3HAHMUIA,
—HWHTEPEC K MPAKTHYSCKOMY H3YUYCHHIO podeccui, CBsI3aHHBIX ¢ (DU3UKOH.

JKonoauueckoe socnumanue:

—  OpHEHTAIUs Ha MPUMEHEHUE (U3NYCCKUX 3HAHMIM JIJIS PELICHUS 3a]1a4 B 00JIaCTH OKPYKAroIIel Cpeibl,
[JITAHUPOBAHUS IOCTYNKOB ¥ OLEHKH X BO3MOXKHBIX MOCIEACTBUM JIJIs1 OKpYKaroUIe cpelbl;

—O0CO3HaHKE TJI00ATBHOT0 XapaKTepa SKOJIOTHUECKUX MPOOJIeM U IyTeH UX pelIecHus.

Aoanmayus obyyaroue2ocs K UsMEHAIOWUMCI YCA08UAM COYUATBHOL U NPUPOOHOU Cpedbl:

— TOTPeOHOCTb BO B3aWMOJICHCTBUHM TPU BBIMOJHEHUH WCCICIOBAHUNA M TPOCKTOB (PH3MUYECKON
HaIpaBJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JPYIHX;

— TIOBBIIIEHUE YPOBHS CBOCH KOMIETCHTHOCTH Yepe3 MPAKTUUECKYIO AESTEIHHOCTS;

— TOTpeOHOCTh B (OPMUPOBAHWH HOBBIX 3HAHWI, B TOM 4Hcle (POpMynmHpoBaTh HACH, IMOHITHA,
TUIOTE3bI 0 PU3NIESCKUX 00BEKTAX U SIBICHUIX;

— o0co3HaHHE ACPUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIICTEHTHOCTEH B 00J1acTH (DU3HKH;

— IJTaHWUPOBAHHE CBOETO Pa3BUTHS B MPHUOOPETEHUHN HOBBIX (PU3UIECKUX 3HAHHIA,

— CTpeMJICHHE aHAJTU3UPOBATH U BRISIBIISITH B3AUMOCBSI3U PUPOIBI, 00IIECTBA M IKOHOMHUKH, B TOM YUCIIE
C WCTIOJIb30BaHNEM (PU3NIECKIX 3HAHUM,

—OIlEHKa CBOMX JCUCTBUH C Y4YETOM BIMSIHHS Ha OKPYXAIOIIYI CpPEdy, BO3MOXHBIX TIJI0OAIBHBIX
HOCJIEICTBUM.

MemanpeomemHnule pe3yibmamaol

7 Knacc

Yuueepcanvnvie nosnasamenvhsie oeiicmeusn:

baszosvie noeuneckue oeticmausi.

—  BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC TPU3HAKK O0BEKTOB (SIBJICHH);

—  yCTaHaBJIUBaTh CYIIECTBEHHBIN MPU3HAK KIIACCU(PHUKAIIIH, OCHOBAHUS JIJIsl 000OIIECHUS U CPABHECHUS;
—  BBUABJISATH 3aKOHOMEPHOCTH U IPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTaX, NaHHBIX U HAOJFOJCHUAX,
OTHOCSIIUXCS K (PU3UUECKUM SIBICHUSM;

—BBISABJIATH PUUYUHHOCIIEICTBEHHBIC CBA3H IIPU U3YUYCHUU (PU3NUCCKUX SBICHUN U

MPOLIECCOB; JeJaTh BBIBOJABI C HCIOJB30BAHUEM JEAYKTHBHBIX W HMHIYKTHBHBIX YMO3aKIIOYCHUH,
BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBS3AX (DU3MUECKUX BEJIUYHH;

Baszoevie uccnedosamenvckue oeticmeus:

—HCII0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATE/IbCKUNM HHCTPYMEHT MO3HAHUS;

—IIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIA (DU3MUYECKUN IKCIIEPUMEHT,
HEe0O0JIBIIIOE UCCIIe0BaHNEe (DU3NIECKOTO SABICHHMS,

Paboma ¢ ungpopmayueri:

—TIPUMEHSITh pa3jMyHble METOJbI, HHCTPYMEHTBI M 3aIllpOChl MPH MOUCKE U 0TOOpe MH(pOpPMALUU HIIN
JAHHBIX C YYETOM MPEIIOKEHHON yUeOHOH (PU3NIECKON 3a/1a4u;

—aHaJU3upOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIIMIO PA3IUYHBIX BHIOB U (HOpM
MPEICTaBJICHUS;

Yuueepcanvuvie kommynuxkamuenvlie oelicmeus

Obuwenue:

—B XoJZie 00CYXICeHHS YIeOHOro Marepuana, pe3ylbTaToB JIJA0OPAaTOPHBIX PabOT M MPOCKTOB 3adaBaTh
BOIIPOCHI TI0 CYIIECTBY OOCYKJaeMOW TeMbl W BBICKA3bIBATh HJICH, HAIICIICHHBIC HAa pEIICHHE 3aJa4d U



roAepkaHue 0IaroKenaTeI-HOCTH OOIICHHUS;

—COIIOCTAaBJIAITh CBOU CYXKIICHHUS C CYXICHUSIMH JPYTHX YIACTHUKOB JUAJIOTA, OOHAPYKUBATH Pa3IUIHe U
CXOJICTBO TTO3HUIIHIA;

—BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

—yONIUYHO  TPEACTABIATh  PE3yIbTAThl  BBIMOJIHEHHOTO  (U3MYECKOTO  OmMbiTa  (IKCIIEPUMEHTA,
HCCIIEAOBAHMUS, IPOCKTA).

Coemecmuas 0essmenbHOCmb (COMPYOHUYECTNEO):

—IOHUMATh W HCIOJL30BATh MPEUMYINECTBA KOMAHIHON W WHIWBUAYAIbHOH pabOTHl MPH PEUICHUH
KOHKPETHOH (pu3nyeckoii mpoOaemsr;

—TPUHAMATh €A COBMECTHOW JESTEeIHHOCTH, OpPTaHM30BHIBATH [EHCTBHUS IO €€ JOCTIKEHHIO:
pacnpeesiaTh PoJid, OOCYX JAaTh IMPOILECCHl U PE3yJbTaThl COBMECTHOH pa0oOThI; 0000maTh MHEHUS
HECKOJIbKUX JIIOJICH;

—BBITIONHATH CBOIO YacTh PabOTHI, JOCTUTAs KAa4eCTBEHHOTO pPe3yjbTaTa II0 CBOEMY HANpPAaBICHHUIO U
KOOPAUHUPYS CBOU JICHCTBUS C APYTUMH YWICHAMH KOMAH]IbI;

—OIIEHNBAaTh KAdeCTBO CBOEr0 BKIaJa B OOMMWHA TPOAYKT IO KPHUTEPHSIM, CAMOCTOSTEIHHO
chOpMyJIUPOBaHHBIM YYaCTHUKAMH B3aMMOCHCTBUS.

Yuueepcanvuuie pezynamuensie oeiicmeusn

Camoopzanusayus:

—BBISIBIISITH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHTyalUsiX, TPEOYIOIIMX Uil PEHICHUS (U3MUYECKHX
3HAHWI;

—OpHUEHTUPOBATHCS B PA3IMYHBIX TOAX0aX MPUHSTHS pelleHUH (MHIUBUIYaTbHOE, IPUHATHE PEIICHHS B
TpyIIe, IPUHATHE PEIICHUH TPYIIION);

—CaMOCTOSITENILHO COCTABISTh ANTOPUTM pEHICHUS (QHU3MYECKOH 3aJauyd WIM TUIaHa HCCIEJOBAaHHS C
y4€TOM HMEIOIIMXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh MpeljiaracMble
BAPUAHTHI PELICHU;

—Jenath BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlCHHE.

Camoxonmponw (pegpnexcus):

—/1aBaTh a/IEKBATHYIO OLIEHKY CUTYaIlUH U MpeJyiaraTh MaH e€ N3MeHeHS,;

—OOBSICHAT, TPUYMHBI JOCTIDKECHHA (HENOCTIKEHMS) pE3YNbTaTOB JEATENbHOCTH, [aBaTbh OLEHKY
nproOpPEeTEHHOMY OTBITY;

—OIIEHUBATh COOTBETCTBHE PE3YIbTAaTA LIEIH U YCIOBHUSM.

OMoyuoHanbHblL UHMENNEeKN.:

—CTaBUTh c€0s1 HA MECTO JPYroro YelioBeKa B XOJIe CIOpa WM JUCKYCCUM HAa HAYYHYIO TEMY, IOHUMATh
MOTHBBI, HAMEPEHHSI U JIOTUKY JAPYTOTO.

Hpunsmue cebs u Opyaux:

—TIIpU3HABaTh CBOE MPaBO Ha OMIMOKY MPU pelieHn: (HU3HUYECKUX 33]1a4 WU B YTBEPIKIACHHUAX Ha HAyYHBIC
TEMBI U TAKOE XK€ MPaBo APYroro.

8 Kaacc

Yuueepcanvnvie nosnasamenvhsie oeiicmeus:

baszosvie nocuueckue oeticmeusi:

—  BBUABJISATH U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKK O0BEKTOB (SIBJICHHI);

—  yCTaHaBJIUBaTh CYIIECTBEHHBIN MPU3HAK KIIACCU(HUKAIIMKM, OCHOBAHHS JIJIsl 0000IICHUS U CPABHEHUS;
—  BBIABJISTH 3aKOHOMEPHOCTH M HPOTHBOPEUHS B pacCMaTpPUBAaeMbIX (hakTaX, TaHHBIX U HAOIIOICHHUSAX,
OTHOCSIIUXCS K (PU3UUECKUM SIBICHUSM;

—  BBIABJISTH NPUYMHHOCIICICTBCHHBIC CBS3M IPU M3YYCHUN (PU3NUECKHUX SBJICHUM M MPOIECCOB; JIEIaTh
BBIBOJIbI C HCIIOJIb30BAHMEM JCIYKTHBHBIX W HHIYKTHBHBIX YMO3AKJIIOUEHHUH, BBIJIBHraTh THIIOTE3bI O
B3aMMOCBS3SIX (PU3NICCKUX BEIHYHH;

—CaMOCTOSITEIIEHO BBIOMPATh CIOCOO pelieHus yueOHOH (u3nyeckol 3amauyn (CpaBHEHHE HECKOJIBKHX
BapHAHTOB PEIICHHUS, BEIOOP HanOOoJIee MOAXOISIIEr0 ¢ YUETOM CaMOCTOSITEILHO BBIICICHHBIX KPUTEPHEB).
baszosvie ucciedosamenvckue deticmeus:

—  HCIIOJIb30BaTh BOMPOCHI KaK MCCICI0BATEILCKUN HHCTPYMEHT ITO3HAHUS;

—TIPOBOJUTH MO CAMOCTOSITETIFHO COCTaBICHHOMY IUIAHY OIIBIT, HE CIOXHBIA (PU3UICCKHI IKCIICPUMEHT,
HEeO0O0JIBIIOE HCClIeq0BaHNEe (DU3NIECKOTO ABICHHMS,



—OIIEHUBATh HA MPUMEHUMOCTh U IOCTOBEPHOCTH HH(POPMALIUIO, TTOIyYEHHYIO B X0JI¢ UCCICIOBAHUS HITH
IKCIEPUMEHTA;

—CaMOCTOATEIHHO (hOPMYITHPOBATh 000OIIEHNS M BHIBOIBI IO PE3YJIbTaTaM IIPOBEIEHHOTO HAOIIOICHUS,
OTIBITA, HUCCIICAOBAHNUS;

—IIPOTHO3MPOBATh BO3MOXHOE JalibHEWIee pa3BUTHE (PU3MYECKHX MPOIECCOB, a TAaKXKE BBIIBUTATH
MPEIION0KEHHsI 00 UX Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Paboma ¢ ungopmayuei:

—IPUMEHSTh Pa3TUYHble METOIbI, HHCTPYMEHTBI M 3allpoChl NPU MOKMCKEe W 0TOOpe MH(popManuu HiIu
JMAHHBIX C YYETOM MPEIOKEHHON yaeOHOH (PU3NIEeCKOH 3a/1a4H;

—aHaJM3UPOBaTh, CUCTEMaTU3UPOBAaTh U MHTEPIPETUPOBATh MH (HOPMALIMIO PA3NUYHBIX BHIOB U (HOpM
MPeICTaBIICHUS;

—CaMOCTOSITENILHO BBIOMpPATh ONTUMAabHYIO (HOpMy mpencTaBieHHs MHGOOPMALUU W WILTIOCTPUPOBATH
pelaeMble 337a9i He CIIOKHBIMU CXEMaMH, TUarpaMMaMi, HHOW TpaduKoil U X KOMOMHAIMSIMU.

Ynueepcanvnvie kommynuxamuenusie deiicmeusn

Obwenue:

—B xo0z1e 00CYXXJeHHs y49eOHOro MaTepuana, pe3yJbTaToB JTa0OpaTOPHBIX pabOT W MPOEKTOB 3a7aBaTh
BOMPOCHI TIO CYIIECTBY OOCYKIaeMOW TeMbl W BBICKa3bIBaTh WJCH, HAIlCICHHBIC HAa PEICHHE 3a/a4d U
MoIIepKaHe OJIaroXKeNaTeIbHOCTH OOIICHHUS;

—COTIOCTaBJISATh CBOU CYXIEHHS C CY>KICHUSMH JPYTUX YYAaCTHUKOB JIMANIOTa, OOHAPYKUBATh pa3ininue U
CXOJICTBO TTO3HIIHIL;

—BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHBMEHHBIX TEKCTaX;

—IIyOMTUYHO TIPEACTABIATh PE3yJAbTATHl  BBITONHEHHOTO (DU3WYECKOTO OMBITa  (IKCHEPUMEHTA,
HCCIICAOBAHMUS, IPOCKTA).

Cosmecmuas 0esmenbHOCMb (COMPYOHUYECTNEO):

—TIIOHUMATh W HKCIOIB30BaTh MPEUMYIIECTBA KOMAaHAHONW M WHIWBUAYAIbHON pabOTHI MpH pPEIICHHUH
KOHKPETHOH (pU3NUEeCKON TPOOJIeMBI;

—IMpPUHUMATh [EJIH COBMECTHOW JEATENbHOCTH, OpPraHW30BBIBATH MACUCTBHA 1O €€ JIOCTHIKECHHIO:
pacnpeziesiaTh PoJiM, OOCYXJaTh MPOILECCHl M PE3yJIbTaThl COBMECTHOM paboThl, 0000mIaTh MHEHUS
HECKOJIbKHX JTIOACH;

—BBITIONTHATh CBOIO YacTh PabOTHI, MOCTUTAs KadeCTBEHHOTO pe3yibTara IO CBOEMY HAIpPaBICHUIO U
KOOPJMHUPYS CBOM JIEHCTBHS C APYTUMH YiICHAMHA KOMaHIbI,

—OIIEHNBATh KAdeCTBO CBOEro BKI3Ja B OOMMUH TPOAYKT TO KPUTEPUSAM, CaMOCTOSITEILHO
chopMyITUPOBaHHBIM YYaCTHUKAMH B3aMMOICHCTBUS.

Ynueepcanvnvie pecynamuenvie oeiicmeusn

Camoopeanusayusi:

—BBISIBIISITH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyallUsiX, TPEOYIOIIUX il penieHus] Gpu3ndecKux
3HAHUI;

—OPHUEHTUPOBATHCS B PA3IMYHBIX MOAX0JaX NPUHATHUS peIleHUH (MHAUBUIYAIbHOE, IPUHATHE PELLICHUS B
TpyMIe, IPUHATHE PEIICHUH TPYIIION );

Camoxonmponw (pegpnexcus):

—J1aBaTh aJICKBATHYIO OIICHKY CUTYAIMX M MIPeJyIarath IJiaH e€ n3MEeHCHNS;

—OOBSCHAT, TPUYMHBI JOCTIDKECHHA (HENOCTHKEHHS) pE3yJIbTaToB IEATEIbHOCTH, JaBaTbh OLEHKY
MIPHOOPETEHHOMY OTIBITY;

—BHOCHUTb KOPPEKTUBBI B JIESITETILHOCTD (B TOM YHCJI€ B X0/ BBIMOJIHEHHS (PU3MUECKOT0 HCCIICAOBAHUS T
MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MCHUBIINXCS CUTYallMid, YCTAaHOBJICHHBIX OINUOOK,
BO3HHKILUX TPYIHOCTEH;

—OIICHUBATh COOTBETCTBHE PE3YJIbTATA IIETH U YCIIOBHSIM.

OMoyuoHaAbHBIT UHMENTEKM.:

—CTaBUTh ce0s1 Ha MECTO JPYTOT0 YeJIOBEKa B XOJIE CIIOpa WM JTUCKYCCHH Ha HAYYHYIO TeMy, IOHHMAaTh
MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOTro.

Tpunsamue cebs u opyaux:

—IIpHU3HABaTh CBOE MPABO HA ONMIMOKY MPHU pelIeHUr (U3NIECKUX 3374 WIK B YTBEPIKJICHHAX HA HAYYHBIE
TEMBI M TaKOE K€ TPaBo APYTOTO.

9 Kaacc



Yuuesepcanvuvie nosnasamensuuie deiicmeusn:

baszosvie nocuueckue oeticmsusi:

—  BBIABIATH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH O0OHEKTOB (SIBICHUH);

—  YCTaHaBIIUBaTh CYIICCTBEHHBIN MPU3HAK KIIACCU(UKAIIH, OCHOBAHUS JIJIS 00OOIECHUS 1 CPABHCHUS;
—  BBIABJIATH 3aKOHOMEPHOCTH U TPOTHBOPEUUS B PACCMATPHBACMBIX (haKTaX, NAaHHBIX U HAOIIOICHUSX,
OTHOCSIIUXCS K (PU3UUECKUM SBICHUSM;

—  BBIABJIATH IPUYUHHOCIICJICTBCHHBIC CBS3H NPU M3YYCHUN (PU3UUCCKUX SBJICHUM M MPOIECCOB; JIENaTh
BBIBOJIBI C HWCIOJIB30BAHUEM JCIYyKTHUBHBIX W WHAYKTHBHBIX YMO3AKJIIOUCHUH, BBIIBUTaTh TUMOTE3BI O
B3aMMOCBSI3IX (PU3NYCCKUX BEIUYUH;

—CaMOCTOSITEIbHO BBIOMpATh CIoco0d pemreHus: yueOHOH (u3ndeckol 3amadyn (CpaBHEHHE HECKOJBKHX
BapUAHTOB PEIICHHUS, BBIOOP HanOoJIee MOAXOISIIETO C YIETOM CaMOCTOSTEIILHO BhIICICHHBIX KPUTCPHECB).
bazosvie uccneoosamenvckue deticmeus:

—HCII0JIB30BaTh BOMPOCHI KaK MUCCIIEN0BATEILCKUN HHCTPYMCHT ITO3HAHUS;

—TIPOBOJUTH TI0 CAMOCTOSTENILHO COCTABJICHHOMY TUIAHY OIBIT, HE CIOXKHBIA (DH3MYECKHUIA SKCIIEPUMEHT,
HEeOOJIBIIIOE UCCIIe0BaHNEe (PU3NIECKOTO SBIICHHS,

—OLCHHMBATh HAa MPUMCHHUMOCTb U JOCTOBCPHOCTDH I/IHq)OpMaHI/IIO, IMMOJIYYCHHYIO B XO0J€ MCCIICA0BaHUA UIIU
9KCIIEPUMEHTA;

—CaMOCTOATEIILHO (hOPMYJIMPOBATh OOOOIECHUS U BBIBOBI 110 Pe3yJbTaTaM MPOBEAEHHOTO HAOJIOICHMS,
OTIBITa, HUCCIICOBAHHS;

—IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3UUCCKHX IPOIECCOB, a TaKKE BBIIBUTATH
MPEON0KEHHS 00 X PA3BUTHU B HOBBIX YCIIOBHUSAX U KOHTCKCTaX.

Paboma ¢ ungpopmayueti:

—IPUMEHSITh PAa3UYHBIC METOJbI, HHCTPYMEHTBI M 3alpOChl TPU MOKMCKEe W 0TOOpe MH(pOpMaIuMy WU
JAHHBIX ¢ YYETOM MPEJIOKEHHOM yueOHOW (HU3NUECKON 3a1auH;

—aHaIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh UH (HOPMAIIUIO PA3IUYHBIX BHIOB U (HOpM
MPEICTABJICHUS;

—CaMOCTOATENILHO BBIOMPATh ONTUMANbHYIO (HOpMY MpencTaBlicHus HHOOPMALUU W HILTIOCTPUPOBATH
pelaeMble 3a7aui He CJIOKHBIMU CXEMaMH, TUarpaMMaMiy, HHOW TpaduKoil 1 MX KOMOMHAIMSIMU.
Yuueepcanvnvie kommynuxkamuenuvie oeilicmeus

Obwenue:

—B X0Jie¢ 00CYXKJCHHS y4eOHOro MaTepuaia, pPe3ysIbTaToOB JIA0OPATOPHBIX PadOT M MPOEKTOB 3a/1aBaTh
BOIMPOCHI IO CYIIECTBY OOCYXJIaeMOI TEMbl W BBICKA3bIBATh WJICH, HAIICIICHHBIC HA pEICHHE 3aJa4d U
MoJIJIepyKaHUE 0JIaroXKeIaTeIbHOCTA OOIICHHUS;

—COTOCTABJISATh CBOU CYXJICHHS C CYXKICHUSIMH JIPYTUX YYACTHUKOB JTHANIOra, OOHAPYKUBATh pa3jiniue U
CXOJICTBO TIO3UIIHIA;

—BBIPAXXaTh CBOKO TOUKY 3PEHHS B YCTHBIX M MUCHBMEHHBIX TEKCTaX;

—IyOMUYHO  TPEJACTABIATh  PE3yJIbTaThl  BBITOJHEHHOTO (DU3MYECKOTO OMBITa  (IKCIEPUMEHTA,
HCCIICIOBAHMS, IPOCKTA).

Cosmecmuas desmenbHOCMb (COMPYOHUYECBO).

—IIOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIAHONW M WHIWBUAYAIBHONH pa0OTHI MpH pPEUICHHU
KOHKPETHOH (pU3N4eCKOi POOIeMBI;

—TIPUHUMATh TEJId COBMECTHOW JCSITEeIhHOCTH, OPTaHHM30BBIBATH [EHCTBHS IO €€ JOCTIIKEHUIO:
pacipeziesiaTh PoJiM, OOCYXJaTh IPOLECCHl W PE3yJbTaThl COBMECTHOH pabOThl; 0000mIaTh MHEHHUS
HECKOJIBKHX JIFOJICH;

—BBITIOJTHATh CBOIO 4YacTh PabOTHI, OCTUTAs KAa4eCTBEHHOTO pe3yjbTara M0 CBOEMY HANpPAaBICHUIO U
KOOPJUHHUPYS CBOH JICHCTBHS C APYTUMH YICHAMHA KOMAHIbI;

—OIIEHUBATh KA4eCTBO CBOEr0 BKIaJa B OOMMH NPOAYKT IO KPHUTEPHSIM, CaMOCTOSTEIHHO
cHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSL.

Ynuueepcanvuvie pezynamuensie oeiicmeusn

Camoopeanuzayusi:

—BBIABJIATh HPOOJEMBI B KHU3HCHHBIX M YYEOHBIX CHTYalHsAX, TPEOYIOMIMX I PEIICHUS (HU3NIECKUX
3HAHUI;

—OpHEHTHPOBATHCS B PA3IMYHBIX MOAXO0MaX IPHHSITHS pelIeHUH (MHIUBUAYAITbHOES, IPUHITHE PEIICHUS B
TpyIIe, IPUHATUE PEIICHUHN TPYIION);



—CaMOCTOSITENILHO COCTaBJISTH ANTOPUTM pEHICHUs (PHU3MYECKOM 3aJaud WIN ITUIaHA WCCICHOBAHHS C
y4€TOM HMEIOIIMXCS PECypcoOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH IMpelJiaracMble
BapUaHThl PEUICHU;

—Jenath BHIOOp 1 OpaTh OTBETCTBEHHOCTD 32 peIlleHHE.

Camoxoumponw (pegrexcus):

—/1aBaTh a/IEKBATHYIO OLIEHKY CUTYallMH U MpejiaraTh MiaH € U3MEHEeHUs;

—OOBSICHATh, TPUYMHBI JIOCTIOKEHUS (HEIOCTKEHHS) pPEe3yNbTaTOB MEATENbHOCTH, [1aBaTh OICHKY
nproOPEeTEHHOMY OMBITY;

—BHOCHUTH KOPPEKTUBHI B ICATEIHHOCTH (B TOM YHCIIE B XOJI BHITTOTHEHHS (DHU3MUECKOTO UCCIEOBAHUS HITH
MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MECHUBIIMXCS CHUTYalllid, YCTAaHOBJICHHBIX OIINOOK,
BO3HUKIINX TPYAHOCTEW;

—OIIEHNBATh COOTBETCTBHUE PE3YIbTATA IEH U YCIOBHUSIM.

OMOYUOHATILHBLI UHMETLTIEKIN.:

—CTaBUTh ce0sl HA MECTO JIPYrOro 4YelloBeKa B XOJe CIopa WK JUCKYCCHUH Ha HAYYHYIO TeMY, TOHUMATh
MOTHBBI, HAMEPECHHSI U JIOTUKY JPYTOro0.

Ipunamue cebs u opyaux:

—TIpU3HaBaTh CBOE MPABO Ha OIMIMOKY MPU pelieHUH (HU3MYSCKUX 3a]1a4 WU B YTBEPIKIACHHUIX Ha HAydHBIC
TEMbI U TAKOE XK€ MPaBO APYroro.

IlIpeomemmnunie pe3ynvmamot
7 kaace

[IpenmerHble pe3yibpTaThl Ha 0a30BOM YpPOBHE JMJOJDKHBI OTpakaTb C(QOPMUPOBAHHOCTH Y
00y4aroImxcsi yMEHUH:
—MWCHONb30BaTh HOHATHA: (PU3MYECKHE M XUMHUYECKHE SIBICHMS; HAOJIOICHUE, 3KCIIEPUMEHT, MOJEIIb,
THIIOTE3a; €AWHUIBI (PU3NYECKUX BEJIWYHH; aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEPAOE,
XKHUJIKOE, Ta3000pa3Hoe); MEXaHWYeCcKoe IBIKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIHMHEHHOE),
TpaeKkTopus, paBHOAeHcTBYOmas cui, JAedopmarms (ympyrasi, IJlacTHYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/BI;
—pa3nuyath sBieHUS (TUQQy3us; TEMIOBOE BM)KEHHE YAaCTHI] BEIECTBA; PAaBHOMEPHOE JIBHKCHUE,
HEpaBHOMEPHOE JABIKEHUE, MHEPLUs; B3aUMOJCHCTBUE TeJl; pAaBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOMN
OCBIO Bpalll€HUA, I€pcaada 1aBJICHUA TBép,Z[LIMI/I TCJIaMH, JXUAKOCTAMH U IrazaMu; aTMOC(I)epHOG JaBJICHHUC,
IUTaBaHHUE TeJl; IPEBPALICHUS MEXaHMUECKON SHEPTHH) 10 OIMCAHHIO MX XapaKTEPHBIX CBOIICTB M HA OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PH3HUYECKOE SIBIICHNE;
—pacIio3HaBaTh NPOSBICHUE HM3YYEHHBIX (PM3NYECKUX SIBJICHUH B OKpY)KalOIIeM MHpE, B TOM YHUCIIE
(1)I/I3I/I‘IGCKI/IG SABJICHUA B IIpU pOAC: NPHUMEPLI ABUKECHUA C PA3JIMYHBIMU CKOPOCTIAMHU B JKUBOM U HEXXHUBOU
MpUpOAe; ACHCTBHE CHUJIBI TPEHUS B MPUPOJE M TEXHHKE, BIMSHHUE aTMOCPEPHOTO JABICHUS Ha KHBOMH
OpraHu3M; IUIaBaHHE PHIO; pBIYard B Telle YeJIOBEKa; INPU 3TOM IEPEBOAMTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIICIATh CYIIECTBEHHBIC CBONCTBA/IPU3HAKH (DU3MUECKUX SIBJICHHIA,
—OMMCHIBATh U3yYCHHBIE CBOMCTBA TeJ U (PU3NUECKHUE SBJICHUS, UCTIONB3Ysl (PU3NUECKUE BEJIMIUHEBI (Macca,
00BEM, IIIOTHOCTH BEIIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHIIA YIIPYy TOCTH, CHJIA TSDKECTH,
BEC TeJa, Cujla TPEHHs, JaBieHue (TBEPIO IO TeNa, JKUAKOCTH, ra3a), BHITAIKUBAIOIIAS CUJIa, MEXaHUIECKas
paboTa, MOIIHOCTh, IJIEYO CHIIBI, MOMEHT CHIIbI, KOA()(QHUIMEHT IOJIE3HOTO JCHCTBHS MEXaHH3MOB,
KMHETHYeCKas W MOTCHUHUAJIbHAs SHEPrusl); MpHU ONUCAHUU NMPABHIBHO TPAKTOBaTh (HU3NUYECKUN CMBICT
HCIOJIB3YEMBIX BEJINYHH, HX O603Ha‘IeHI/I5[ N CIUHUIIBI (1)I/I3I/I‘ICCKI/IX BCIINMYMH, HaXOAUThb (1)OpMy.HI)I,
CBSI3BIBAIOLINE JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH Ipa)MKu M3ydEeHHBIX
3aBUCUMOCTEN (PU3NUECKIX BEIH YKH;
—XapaKTepU30BaTh CBOWCTBA TeJl, GPU3NUECKHUE SBICHHUS M MPOLECCH, UCTIONIB3YsI PABUIIA CIOXKEHUS CHIT
(Bmomb onmHOM mpsiMoii),3akoH ['yka, 3akon Ilackams, 3akoH ApxyuMmezaa, TMpaBWIO PaBHOBECHS phlyara
(60Ka), «305I0TOE MPABUIIO» MEXAHWKH, 3aKOH COXPAaHEHHS MEXaHMYECKOW SHEPruu; MpPH STOM JaBaTb
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA M 3aIIHCHIBATH €TO MAaTEMaTHIECKOE BBHIPAKEHHE;
—OO0BACHATh (DM3MUECKUE SBICHMS, MPOLECCHl M CBOICTBA TEJ, B TOM YHCIIE W B KOHTEKCTE CHTYaIUit
MPaKTUKOOPUEHTHPOBAHHOTO XapakTepa: BHIABIATh MPUUMHHOCIEACTBEHHBIE CBS3U, CTPOUTH OOBSCHEHHUE
u3 1—2 JIOrMYeCKUX IIIaroB ¢ OMopoil Ha 1—2 M3yuYeHHBIX CBOMCTBA (DU3MUCCKUX SBICHHM, HU3MICCKUX
3aKOHa WK 3aKOHOMEPHOCTH;
—pemaTh pac4éTHbIC 3aJa4n B 1—2 neHCTBUS, HCIIONIB3Ys 3aKOHBI M (JOPMYIIB, CBS3BIBAIONIHNE (hHU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3a7aull 3allUChIBATh KPAaTKOE YCIOBHE, MOACTABIATH (PU3NUECKUE



BEJIMYHMHEI B (POPMYIIBI U IPOBOAUTE Pac YETHI, HAXOAUTH CIIPABOYHBIE ITaHHBIE, HEOOXOAUMBIE JJIS1 PELICHUS
3aJa4, OLICHUBATh PEaTUCTHYHOCTD MOTYYeHHON (PU3NUECKON BETUUMHEI;

—pacmo3HaBaTh NMPOOIEMBI, KOTOPbIE MOXXHO PEIIUTH IPU MOMOIIN (PU3MYECKUX METO/OB; B OIMHCAHUU
WCCIICIOBAaHUS BBIIENATh MPOBEPSEMOE MNPEANONIOKeHNEe (TUNOTE3y), pasiuyarb M HHTEPIPETUPOBATH
MOJTyYE€HHBIN pe3yJIbTaT, HAXOAUTH OIIMOKU B XOJI€ OIBITA, AENATh BHIBOJBI IO €TO PE3yJIbTaTaM;
—IMpPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3MYECKUX SIBICHHA WIM (HU3MYECKHX CBOMCTB Tel:
(hopMynupoBaTh IIPOBEPSAEMBbIE ITPE] OJIOKEHUS, COOUPATh YCTAaHOBKY U3 NIPEUIOKEHHOI0 000py10BaHuS,
3aIlMCBIBATh X0/ OMbITa ¥ (YOPMYIHPOBATH BEIBOIbI;

—BBINOJIHATH NPSAMBIE U3MEPEHUS PACcCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIBI U TEMIIEPATYphI C
WCTIONB30BaHUEM aHAJIOTOBBIX W LU(POBBIX MPHOOPOB; 3aMMCHIBaTh TMOKa3aHUS NPUOOPOB C YUYETOM
3aIaHHOHN a0COIOTHOM IMOTPEITHOCTH H3MEPCHHUIA;

—IIPOBOJUTDH HCCIICOBAHNE 3aBUCHMOCTH OJHON (PU3MUYECKON BEJMYHMHBI OT JIPYroil C HUCIONb30BaHHEM
HPSMBIX U3MEPEHHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO ABMKYIIETOCS Tejla OT BPEMEHM [IBI)KECHUS Tela,
CHJIBI TPEHHUS CKOJIBXKEHHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH TeNl U HE3aBUCHMOCTHU CHIIBI
TPEHUs! OT IJIOLIAN CONPUKOCHOBEHUS TEJl; CUIIBI YIIPYTOCTU OT YIUIMHEHUS MIPY)KUHBI; BHITAJIKUBAIOLICH
CHJIBI OT 00BEMa MOTPY>KEHHOM YacTH Tesla U OT IUVIOTHOCTH KUIKOCTH, €€ He3aBUCUMOCTH OT IFIOTHOCTH
Tena, OT NIyOWHBI, Ha KOTOPYIO MOTPY>KEHO TENO0; YCIOBHUH MJIaBaHus Tell, CIOBUI paBHOBECHS phlyara u
OJIOKOB); y4acTBOBaTh B IUIAHUPOBAHHH y4EOHOTO HCCIENOBaHUs, COOMPATh YCTAHOBKY W BEHITIOJHSTH
W3MEpEeHUsl, Cclelys NpPEIJIOKEH HOMY IUIaHy, (pUKCHpOBaTh pe3yibTaThl MOIYYEHHOH 3aBHCHMOCTH
(¢u3nMUecKuX BEIMYMH B BUAE NPEAJIOKEHHBIX TaOnui W rpaduKoB, AeiaTh BBIBOIBI IO pe3yjbTaTaM
HCCIIEIOBAHUS;

—IIPOBOJUTH KOCBEHHBIC M3MEPEHUs (PU3NIECKUX BENWYMH (IUIOTHOCTH BEILECTBA JKUAKOCTH U TBEPIOTO
Tena; CWJIa TPEHHS CKOJILKCHUS; JaBJICHHWE BO3[yXd; BBITAJKUBAIONIAS CHJIa, ACHWCTBYIOIIAas Ha
NOTPYKEHHOE B JKMIKOCTh TEJO; KOA(PQHULUUEHT MOJE3HO I'0 ACUCTBHS MPOCTHIX MEXaHU3MOB), CIELys
MPEUIOKEHHON WHCTPYKLMU: TPH BHIMOJIHEHHN U3MEPEHHH COOMPATh AKCIIEPHMEHTAIbHYIO YCTaHOBKY M
BBIYUCIISITH 3HAYCHNUE NCKOMOM BEJIH YHHBI;

—Cco0I01aTh IPaBUIIa TEXHUKH 0€30IaCHOCTH IIPH PadoTe ¢ IAOOpaTOPHBIM 000PYAOBaHHEM;
—YyKa3bIBaTh NPUHLIUIIBI ACHCTBHUSI IPHUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP,
COOOIIAIOIINECS COCY/IbI, 0apOMETp, phluar, MOABUKHBIN M HENOIBUKHBIN 0JI0K, HAKJIOHHAS TUIOCKOCTH;
—XapaKTepu30BaTh MPUHIIHITEI JICHCTBHS H3YYSHHBIX IPUOOPOB U TEXHUUECKUX YCTPONCTB C OTIOPOH Ha X
ornucaHus (B TOM 4YHCIIE: TOALIMITHUKH, YCTPOHCTBO BOAONPOBOAA, THAPABINYECKUIN MPECcC, MAHOMETP,
BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMeTp), HCIONb3ysl 3HAHMS O CBOWCTBAX (PH3MUYECKHUX SIBICHHN M
Heo0Xo1uMble (PU3NIECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

—IIPUBOIUTH IPUMEPHI / HAXOIUTHh HHHOPMAIIHIO O IPUMEpax MPaKTUIECKOTO HCIOIb30BAHMS (PU3MUECKIX
3HAaHUH B TOBCEAHEBHOW XHU3HM s oOecrieueHHss O€30MacHOCTH HpU OOpalleHuu C npudbopamu M
TEXHUYCCKNMHU YCTPOI‘/'ICTBaMI/I, COXpaHCHUA 300POBbA U CO6J'IIO):[CHI/I$I HOPM 3KOJIOTHYCCKOI'0 IMOBC/ICHUS B
OKpY>Karollel cpene;

—OCYLICCTBJIATH 0T60p HCTOYHUKOB I/IH(bOpMaHI/II/I B CETH I/IHTepHeT B COOTBETCTBHUH C 3aJaHHBIM
MONUCKOBBIM 3allpOCOM, HAa OCHOBE WMEIOIIUXCS 3HAHUM W MyTEM CpPaBHEHUS PAa3IUYHBIX HWCTOUYHHKOB
BBIACIIATH I/IH(bOpMaIII/II-O, KOTOpas ABJIACTCA HpOTI/IBOpC‘II/IBOfI HJIH MOKET OBITH HeHOCTOBepHOﬁ;
—MWCHONb30BaTh NPH BBHINOJIHEHUH YYEOHBIX 3aJaHUN HAayYHOIIOMYJISIPHYIO JINTEpaTypy (QHU3HYEcKOro
COACPpIKaHUsA, CIIPAaBOYHBIC MAaTCpUaibl, pECYypChl CETU I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBaHUA
TEKCTa, NpeoOpazoBaHus HHHOPMAIMU U3 OJHON 3HAKOBOH CUCTEMBI B IPYTYIO;

—Co3/1aBaTh COOCTBEHHBIC KpaTKWE MHCHMEHHBICE M YCTHBIC COOOIICHHWS HAa OCHOBE 2—3 HMCTOYHHKOB
nHpoOpMauK (HU3NIECKOTO COJCPKaHUs, B TOM YHCIE MyOJNUYHO JeNaTh KpaTKUEe COOOIIeHUs o
pe3yibTaTax MPOEKTOB MM y4YeOHBIX HCCIENOBAHWNA; MPU 3TOM TI'PAMOTHO HCIOJB30BATh H3YYEHHBIN
MOHSATHIHBIN anmapar Kypca GU3UKH, COMTPOBOXK/IAThH BBICTYIIJICHUE MPE3CHTAINEH;

—IpHU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCICIOBAaHUN paclpeAessaTh OOsS3aHHOCTH B TpYINE B
COOTBETCTBUU C IIOCTaBIECHHBIMHM 3aJladaMi, CJIEAUTh 32 BBIIOJIHEHHEM IIJIaHA NEWCTBUM, aleKBaTHO
OLIEHMBATh COOCTBEHHBIA BKJad B JCATENbHOCTh TPYINIB; BH CTpauBaTb KOMMYHHUKAaTHBHOE
B3aMMOJICHCTBUE, YUUTHIBAs MHEHUE OKPY>KAIOIINX.

8 kiacce

IIpemeTHbIC pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaxath cHOPMHPOBAHHOCTH Y
00yJaroIxcss YMEHUI:



—HCIOJB30BATh MOHATHS: MACCA U Pa3MEPHI MOJIEKYJI, TEIIIOBOE IBIXKEHHUE aTOMOB U MOJICKYJI, arperaTHbie
COCTOSIHHSI BEIIECTBA, KPHUCTAUIMYCCKHE M aMOpQHBIC TeNa, HACBHIICHHBI W HEHACHIIICHHBIH Map,
BIQXHOCTh BO3/yXa; TEMIEpaTypa, BHYTPEHHSAS DHEPTUs, TEIUIOBOW [BUTATENb; JJIEMEHTapHBIN
SIEKTPUUECKHUI 3apsl, SICKTPUUECKOE MOJe, MPOBOJHUKUA U JUIICKTPUKH, TTOCTOSHHBIN ANEKTPUUCCKUA
TOK, MAaTHUTHOE TI0JIE;

—pasnuuath SBICHUS (TCIUIOBOC pacCIIMpPeHHe/CxKaTHe, TeIulonepeaada, TeIUIOBOe pPaBHOBECHE,
CMaurMBaHWE, KaMWUIAPHBIE SBIEHHUS, WCHAapeHWe, KOHACHCAINs, IUTaBIeHHe, KPHUCTAJLTH3AINI
(oTBepaeBaHuE), KUTICHUE, TeIuionepeaada (TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IYUCHHE); DIICKTPU3AI[H
TeJ, B3aUMOJICHCTBHUE 3apA0B, NEHCTBHUS AIIEKTPHUECKOTO TOKA, KOPOTKOE 3aMBbIKaHWE, B3aMMOICHCTBIE
MarHuToB, JICHCTBHE MAarHUTHOTO IIOJII Ha MPOBOJAHHMK C TOKOM, 3JICKTPOMArHUTHAs WHAYKIHS) TI0
OMHCAaHUI0 WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OMNBITOB, JEMOHCTPHUPYIONINX JaHHOE (pHu3mueckoe
SIBJICHHUC;

—pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (DM3NYECKUX SIBICHUH B OKpY)KalOIIeM MHpE, B TOM YHCIIE
¢u3nueckue SBIEHUS B IIPU POJE: IMOBEPXHOCTHOE HATSHKEHHE U KalWJULIPHBIC SIBICHUS B IPUPOIE,
KpPHUCTALIBI B pupoje, u3nydeHue ColHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bl, 00pa3oBaHHE POCHI,
TyMaHa, WHEs,, CHEra; 3JIEKTPUYECKHE SBJICHHMA B arMocepe, SJIEKTPUYECTBO >KUBBIX OPraHU3MOB;
MarHuTHOE ToJIe 3eMITH, Apeiid Moo COB, POJIb MArHUTHOTO TOJIS JIS )KU3HU Ha 3eMIle, MOJISPHOE CHSHUE;
IIPYU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 337ady B Y4eOHYIO, BBIACISTH CYLIECTBEHHbIE CBOMCTBA/IPU3HAKH
(u3NUECKUX SBICHUIA;

—OMNMCHIBaTh W3YYEHHBIE CBOWCTBA TeJ M (PU3MYECKUE SBJICHMSA, MC TONB3Ys (pu3ndeckue BETMUMHBI
(Temmepatypa, BHYTPEHHSS SHEPTHsl, KOJIMYECTBO TEIUIOTHI, yJIelbHas TeMI0EMKOCTh BEIIECTBa, yAeIbHas
TEIJIOTa IUIABJICHUS, YAEJIbHAas TeIyIoTa [apooOpa3oBaHUsl, yIeJlbHAas TEIUIOTa CrOpaHHWs TOIUIMBA,
KOO(QQHUIMEHT TMOJE3HOTO [JEHCTBUS TEMJIOBOM MAalIMHBI, OTHOCUTENbHAs BIAXHOCTH BO3AYyXa,
NIEKTPUYECKUIN 3apsill, CHIa TOKa, HJIEKTPUUECKOE HANPSDKEHUE, CONPOTUBICHUE NMPOBOIHUKA, YAEIbHOE
COIIPOTHBJICHHE BEILIeCTBA, paboTa M MOLIHOCTh IEKTPUUECKOTO TOKA); HPH OMHCAHUM IPABUIBHO
TPaKTOBaTh (PU3NIECKUN CMBICI UCIIONB3YEMBIX BEIWMYHH, 0003HAUCHHS U €IWHUIIBI (PU3NIECKUX BEITHYKH,
HaXoIuThb (HOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3MYECKYIO BEJIMYUHY C APYTMMH BEIMYHMHAMH, CTPOUTH
rpadMKN U3yYeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITHUHH;

—XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUYECKHE SBJICHUS M MPOLECCHI, UCIOIb3YS! OCHOBHBIE MOJOXKEHUS
MOJIEKYJISIPHOKMHETUYECKOW TEOpPHH CTPOEHHsS BEIIECTBa, MPHUHLMII CYNEpPHO3UIMK 1o Jied (Ha
KayecTBEHHOM yPOBHE), 3aKOH COXPaHEeHHMs 3apsia, 3a KoH OMa 11 yuacTKa 1eny, 3akoH Jxoynsi—IJlenua,
3aKOH COXPAHEHHWS! PHEPTUH; IPHU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alUCBIBATH €T0
MaTeMaTHYECKOEe BBIPAKCHUE;

—O0OBSACHATh (PU3NYECKHUE TIPOIECCHl W CBOWCTBA Tel, B TOM YHCIE€ W B KOHTEKCTE CHUTyallHi
MPaKTUKOOPUEHTHPOBAHHOTO XapakTepa: BHIABISATh NPUUYMHHOCIIEACTBEHHBIE CBS3U, CTPOUTH OOBSCHEHHUE
n3 1—2 JOrM4YecKHx MIaroB ¢ OMopoi Ha |—2 M3y4eHHBIX CBOWCTBA (PU3UUECKUX SIBICHHM, PU3MUECKHX
3aKOHOB WJIN 3aKOHOMEPHOCTEM;

—pemarh pacu€THbIC 3a]]a91 B 2—3 JICHCTBUSI, HCIIOJB3Ys 3aKOHBI U GOpMYJIbI, CBsI3bIBAIONINE (PrU3nUIecKre
BEIMYMHBL: HA OCHOBE aHaJM3a yCIOBHs 3aJaud 3alMChIBaTh KPATKOE YCIOBHE, BBIABIATH HEIOCTATOK
JAHHBIX 7151 peIIeHHs 3aJa4u, BEIOUPaTh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE AT €€ PeleHus], IPOBOAUTD
pac 4€Thl U CPaBHUBATH MTONYUYCHHOE 3HAaUCHHE (PU3UUECKON BETMUIMHBI C U3BECTHBIMHU JIAHHBIMH;
—pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO DPEMIUTh NPU HOMOLIM (PU3HYECKUX METOIOB; HCIONb3YS
ONHMCaHUE WCCIEeNOBAHMS, BBIIETATh MPOBEPSEMOE IMPENIONOKEHNE, OIIEHUBATh MPABMIBHOCTh MOPSAKA
MIPOBEJICHUSI HCCIIEIOBAHNS, I€TaTh BEIBOJIBI,

—IIPOBOJIUTH OIIBITHI IO HAOIOJICHHIO (PU3UUECKUX SBICHUN W GU3NUECKUX CBOMCTB Tell (KaITMILISPHBIE
SBJICHHS, 3aBUCHUMOCTb JaBJICHHUS BO3lyXa OT €ro o0bEMa, TeMmepaTyphl; CKOPOCTH IIpolecca
OCTBIBaHUSI/HATPEBAHUS TPH U3IYYEHUH OT I[IBETa W3ITy4YarolIel/TorIONarone TOBEPXHOCTH; CKOPOCTh
HCIIApEeHUs1 BOABI OT TEMIEpPaTypbl KUAKOCTH U IUIOMAAM €€ TOBEPXHOCTH; D3JIEKTPH3aLUs Tel U
B3aUMOJCHCTBUE 3JIEKTPUUECKUX 3apsiioB; B3aUMOAEHUCTBHE IIOCTOSIHHBIX MAarHUTOB, BH3yaJlM3alMsl
MarHMTHBIX OJIEH MOCTOSIHHBIX MAarHUTOB; JEHCTBHUS MarHUTHOTO IOJI HA MIPOBOAHUK C TOKOM, CBOWCTBA
JIEKTPOMAarHuTa, CBOWMCTBA 3JIEKTPOJABUIATENs IIOCTOSIHHOIO TOKa): (hopMysIMpoBaTh IpPOBEPSEMbIE
MPEIINONOKEHHsI, COOMpaTh YCTaHOBKY W3 MPEIJIOKEHHOTO O00OpYyIOBaHWUS; OIMMCHIBATH XOJ OIBITA H
(dhopMynupoBaTh BEIBOABI,

—BBINOJIHATh NPSIMBIE WM3MEPEHUS TEeMIIEPaTypbl, OTHOCUTEJIBHOW BJIAXKHOCTH BO3AyXa, CHJBI TOKA,
HaNpsDKEHUS! C UCIIONIb30BAHUEM aHAJOrOBBIX NMPUOOPOB M NATYMKOB (PU3UUECKUX BEIMYHMH; CPaBHUBATDH



pe3yabpTaThl M3MEPEHUH ¢ Y4€TOM 3aJaHHOM aOCONIOTHOM MOTPEIIHOCTH; —IPOBOAUTH HCCIEIOBaHHE
3aBUCUMOCTH OJHOW ()HM3NYECKOH BENUYMHBI OT APYrOW C UCIOJIB30BaHHEM TNPSAMBIX H3MEPEHUI
(3aBHCHMOCTB CONPOTHBIICHUS] IPOBOJHHUKA OT €T0 JUIMHBI, IUIOMIAAN TTONIEPEYHOr0 CEUCHUS U yIIEIBHOTO
COINPOTHBIICHUSI BEIIECTBA IPOBOAHWKA; CHJIBI TOKA, WAYILEro uYepe3 MPOBOAHUK, OT HAMpPKCHUS Ha
MPOBOJTHHKE; HCCIEIOBAaHWE IOCIIEAOBATEIBHOTO W TAPAJUIETBHOTO COSAMHEHWH IPOBOIHUKOB):
IUTAHUPOBATh MCCIIEI0OBaHNE, COOMpAaTh YCTAHOBKY M BBINOJHSATH M3MEPEHUS, CIeAysl MPEAIOKCHHOMY
IU1aHy, GUKCUPOBATH PE3YNBTATHI MOTYYCHHONW 3aBUCHMOCTH B BHJE TAOIHIl U TPaUKOB, AETaTh BHIBOMIBI
0 pe3yJbTaTaM McCIeJOBaHMs;
—TpPOBOIUTE KOCBCHHBIE H3MEpeHHs (GU3MYECKNX BeNWUYUH (yAenbHas TeIIOEMKOCTh BEIIEeCTBa,
COIPOTHBIICHHE MPOBOJHMKA, PadOTa M MOIIHOCTH JJIEKTPUYECKOTO TOKA): IUIAHUPOBATH HM3MEPEHUs,
coOMpaTh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIeIys IPEUIOKEeHHONH MHCTPYKIMHU, U BBIYUCIATH 3HAYCHUE
BEJIMYHHBI;
—COOII0aTh MTPaBUIIa TEXHUKH 0€30MacHOCTH MPpH padoTe ¢ 1abopaTopHBIM 000PYIOBaHUEM;
—XapakTepr30BaTh MPUHIIMIIEI ACHCTBHUS H3YUEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOHCTB C OTIOPO Ha X
omucaHus (B TOM WYHCJIE: CHUCTEMa OTOIUICHHS JIOMOB, THTPOMETp, IapoBas TypOWHa, aMmIepMeTp,
BOJIBTMETP, CYETYMK ODJICKTPUYECKONH OSHEPrHH, 3IIEKTPOOCBETHUTENbHBIC IPHOOpPHI, HAarpeBaTeIbHBIC
ANEKTPONPUOOPH!  (IIPUMEPBI), JJICKTPUUECKUE TPESIOXPAHUTEIH;, DJICKTPOMArHHUT, 3JCKTPOJBHUIaTEIh
MTOCTOSTHHOT'O TOKA), UCIIONB3Ys 3HAHUS O CBOMCTBAaX (YM3WYECKUX SBICHHUA W HEOOXOAMMBIE (pH3MUecKre
3aKOHOMEPHOCTH;
—pacro3HaBaTh NPOCTHIE TEXHWYECKHE YCTPOWCTBA M M3MEPUTEIbHBIE TPHOOPHI 1O CXeMaM |
CXEMaTHYHbIM pHCYHKaM (KHUJKOCTHBIH TepMOMETp, TEepPMOC, IICUXPOMETp, THUIPOMETp, JBUTATENb
BHYTPCHHETO CTOpaHHs, »JJIEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMBI JJIEKTPUYECKHX Ieneil ¢
MOCJIEeIOBATEIbHBIM M TapajulebHBIM COEAMHEHHEM JJIEMEHTOB, pa3linyasi YCIOBHbIC O0003HAYCHUS
3IIEMEHTOB AICKTPHUUECKUX IIETICH;
—IIPUBOIUTH IPUMEPBI/HAX0AUTh HHPOPMALIUIO O IPUMepaxX MPAaKTHUECKOTO HCIOIB30BaHUS (PH3MUECKUX
3HAHWI B TOBCEJHEBHOW J>KM3HHM Ui oOecrieueHHs Oe30IacHOCTH TpH OOpalleHHH ¢ NpudopaMu |
TEXHUYCCKNMHU YCTPOI‘/'ICTBaMI/I, COXpaHCHUA 300POBbA U CO6J’IIOII€HI/I$[ HOPM 3KOJIOTHUYCCKOI'O MOBC/ICHUSA B
OKpY’KaloIleH cpene;
—OCYIIECTBIIATH MOUCK MH(DOpMAINU (PU3NUECKOTO COJIepKaHus B ceTh MIHTepHeT, Ha OCHOBE UMEIOLITUXCS
3HAaHUHU U HYTéM CpaBHCHUA OONOJIHHUTCIBHBIX MCTOYHHUKOB BBLIACIIATH I/IH(bOpMaHI/IIO, KOTOpasd SABJISACTCA
MPOTUBOPEYNBON HIIM MOXKET OBITH HEZIOCTOBEPHOMN;
—MWCNONB30BaTh MPH BBHINIOJHEHUHM YYEOHBIX 3aJJaHWN HAayYHOIOMYIJISIPHYIO JIUTEpaTypy (QH3HYECKOro
COZIepXKaHusl, CIIPaBOYHbIE MaTepHaibl, pecypchl cetn MHTepHeT; BIageTh NpuéMaMi KOHCIIEKTUPOBAHHS
TeKCTa, MpeoOpa3oBaHus HH(HOPMAIIUU U3 OJHOW 3HAKOBOH CUCTEMBI B JIPYTYIO;
—Co03/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpAaTKHE YCTHBIE COOOIIEHHUs, 0000mas MHGPOPMAIHIO U3
HECKOJBbKUX HUCTOYHUKOB (1)H31/I‘-IGCKOI‘O coacpiKaHusd, B TOM 4YHCJIIC HY6J'II/I‘IHO NpEACTaBIIATE PE3YyJIbTAThI
MPOEKTHON WJIM HMCCIENOBATENbCKON JESITENbHOCTH; MPH 3TOM TIPaMOTHO HCIOJIb30BaTh HM3YyUEHHBIH
MOHSATHIHBIN anmapar Kypca GU3UKH, COMTPOBOXK/IAThH BBICTYIIJICHUE MPE3CHTAINECH;
—IpHU BBIIOJIHEHUH YYEOHBIX TNPOEKTOB M MCCIEJOBAaHMH (PU3MUECKHX MPOIECCOB PACHPENENATh
00s3aHHOCTH B Tpynne B COOTBETCTBUH C IOCTABJICHHBIMH 3ajiladyaMH, CJICIUTH 3a BBIIIOJHCHUEM IIJIaHA
NEeHCTBUM M KOPPEKTHPOBATh €ro, aJIeKBaTHO OLEHHWBATH COOCTBEHHBIH BKJIAJA B JIESTEIHHOCTH TPYIIIIHI;
BbICTpanBaTb KOMMYHHKAaTHUBHOC B3aHMO}IeI71CTBPIe, IIPOABJIAA TOTOBHOCTD pa3peiuaTh KOH(i)J'II/IKTI)I.
9 knace

[IpenmerHble pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaThb C(HOPMHPOBAHHOCTH Y
00yJaronmxcs yMEeHUH:
—MWCHONb30BaTh MOHATUS: CHCTEMa OTCYETa, MaTepualibHas TOYKa, TPACKTOPHS, OTHOCHTEIBHOCTh
MEXaHUYECKOro JBIKeHHs, jaedopmanus (ynpyras, IDIaCTHUECKas), TPEHHE, IIEHTPOCTPEMHTEIHLHOE
YCKOPEHHE, HEBECOMOCTb W TEPErpy3Kd; LEHTP TSHKECTH; aOCOMIOTHO TBEPIOE TENO, LEHTP THKECTH
TBEPAOTO Tea, PaBHOBECHE; MEXaHWYECKHE KOJEeOaHWs M BOJHBI, 3BYK, MH(Pa3BYK M YJIbTPa3BYK;
AIIEKTPOMAarHUTHBIEC BOJHBI, IIKaja 3JEKTPO MAarHUTHBIX BOJIH, CBET, ONHM30PYKOCTh M JalbHO30PKOCTH,
CTIEKTPBI CITYCKaHHUS U TOTJIONMIECHUS; anb(a, 0eTa 1 raMMan3ITydeHus], H30TOIbI, iAepHAs SHEPreTHKa,
—pa3nuyath sBIeHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIMHEHHOE IBM)KEHHE, PaBHOYCKOPEHHOE
IpsSMONMHEHHOe ABWXKEHHE, CBOOOAHOE TMAJCHHWE TeJ, PAaBHOMEPHOE JABIKEHHE II0 OKPY)KHOCTH,
B3aMMOJICHCTBUE TEJ, PEAKTUBHOE ABIKECHHUE, KOleOaTenbHOE IBIKEHHE (3aTyXalolue W BBIHYXICHHBIC
KoneOaHus), PE30HAHC, BOJHOBOEC IBIDKCHHE, OTPAKCHHE 3BYKa, HPAMOJIMHEHHOE pPAacHpOCTpaHEHHE,



OTpa)KCHHE W TIPEJIOMJICHUE CBETa, MOJHOE BHYTPEHHEE OTPaXCHUE CBETA, pa3iokeHHe Oeloro cBera B
CHEKTP M CJIOKEHHE CIEeKTPAIbHBIX IBETOB, AMCIEPCHsS CBETa, E€CTECTBEHHAS pPaAMOAKTHBHOCTE,
BO3HUKHOBEHME JINHEHUYATOr0 CIEKTpa U3JIydEHUs) [0 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX AaHHOE (PH3HUYECKOE SIBIICHHUE;

—pacIio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3UUECKUX SIBICHUH B OKPYXAlOLIEeM Mupe (B TOM 4HUCIIE
¢usnueckue SBIEHUS B IMpH POJE: NPWIMBBI M OTIUBBI, ABIKEHUE IaHeT CONHEYHOH CHCTEMBI,
PEaKTHBHOE [BW)KEHHE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHUE,
ceiliCMUYEeCKHe BOJHBI, lyHAMH, 3X0, [BETA TEJI, ONITHUECKHE SBICHU B IPUPOJe, OMOJIOrHYecKoe IeiCTBIE
BUAMMOTO, YJIbTPa(HOIETOBOIO M PEHTI'€HOBCKOTO H3JIyY€HHMH; €CTECTBEHHBIN DPaJHOaKTHBHBIA (OH,
KOCMHYECKHE Jy4d, PaAHOaKTHBHOE H3IY4YEHHE NPHUPOJHBIX MHHEpPAJIOB; ACHCTBHE DPaIHMOaKTHBHBIX
W3Iy4YE€HUH Ha OPraHU3M 4eJIOBEKa), IPU 3TOM IIEPEBOAUTH MIPAKTUYECKYIO 3a7ady B yueOHYI0, BBIIACISATD
CYIIECTBEHHbIE CBOWCTBA/TIPU3HAKN (PU3UUECKUX SIBIICHHIA;

—OMNMUCBIBaTh W3Y4YCHHBIE CBOMCTBA Tel W (DU3NYECKUE SIBICHUS, HCIIONb3YS (PU3MUYECKHE BETUYNHBI
(cpenmHsisi © MTHOBEHHAsI CKOPOCTH TeJa MPHU HEPaBHOMEPHOM ABIKEHHH, YCKOPEHHUE, IepeMellieHIe, MyTh,
YIJI0Basi CKOPOCTh, CHJIa TPEHUs, CUJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOpEHHE CBOOOTHOIO MaieHHs, BeC
TeJla, UM MyJbC Teja, UMITYJIbC CHJIbI, MEXaHH4YecKas paboTa ¥ MOLIHOCTb, TIOTEHIMANbHAS SHEPTUs Tea,
MOJHSATOTO HAJl TOBEPXHOCTHIO 3€MITH, IOTEHIIMAIbHASI JHEPTUS CKATOW TPYKUHBI, KHHETUIECKas SHEPT s,
MIOJTHAsE MEXaHWYECKasl SHEPrusl, IEPHO U YacToTa KoJeOaHuH, [UIMHA BOJIHbI, TPOMKOCTH 3ByKa M BBICOTA
TOHA, CKOPOCTH CBETa, IOKa3aTelb MPEIOMJICHUSI Cpelbl); NPH ONHCAHHMH NPaBWIBHO TPaKTOBATh
(u3nUecKuil CMbICI UCIOJIB3YEMbIX BEJIHM YUH, 0003HAUCHHUS U CIUHMLBI ((U3MYECKUX BEIWYIMH, HAXOIUTh
(opMyIbI, CBS3BIBAIOIIUE JAHHYIO (U3MUYECKYIO BEIWYHMHY C APYTMMHU BEIMYMHAMH, CTPOHUTH Tpaduku
N3yYCHHBIX 3aBUCUMOCTEH (DU3NIECKUX BEIUYMH;

—XapakTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHHS W TPOLIECCHI, MCIONB3YS 3aKOH COXPAaHEHUS
SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHHS, NPUHLMII CYNEPHO3MLUH CHJ, NMPUHLUI OTHOCHTEIBHOCTH
lanunes, 3akoHbpl HploTOHA, 3aKOH COXpaHEHUS] MMITYJIbca, 3aKOHBI OTPaKEHHsI W TIPEJIOMIICHHS CBETA,
3aKOHBI COXpPAaHEHHS 3aPAJ0BOT0 U MACCOBOTO YHCEJI IIPH SAECPHBIX PEAKMAX; IPU 3TOM /1aBaTh CIOBECHYIO
(hOpMyYIHPOBKY 3aKOHA U 3alMCHIBATH €M0 MAaTEMATHIECKOE BhIPKEHHE;

—O0OBSICHATh (U3NYECKUE TIPOLECCHl M CBOWCTBA TEJlI, B TOM YHCIE W B KOHTEKCTE CHUTyalMi
MPaKTUKOOPUEHTHPOBAHHOTO XapakTepa: BhISABISATh MPUUNHHOCIEACTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE
n3 2—3 JOrMYecKHX IIaroB C OMOpPOH Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3UUECKUX SBICHHUM, PU3MUECKIX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—pemate pacy€THbIe 3a/a4d (OMUpPAIOIIMECs Ha CUCTeMY M3 2— 3 ypaBHEHUI), UCTOIb3ys 3aKOHBI U
(hopMybl, cBs3bIBatOIINE (HPU3MUECKIE BETMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUSI 331241 3alIHChIBATh KPATKOE
yCIIOBUE, BBIABISATH HEJOCTAIONIME WM M30bl TOYHBIC JlaHHBIE, BHIOMPATh 3aKOHBI W  (HOPMYIIHI,
HEOOXOIUMBIE Ul PELICHUs], IPOBOAUTE PAcUEThl U OLEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAUYEHUS
(pM3UYECKO BEJIMUNHBL

—pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO DPEMIUTh NPH MOMOIIM (HU3NYECKUX METOJO0B; HUCHONIB3YS
OIMCAHNE WCCIIEJOBAHMSI, BBIJCISATh MMPOBEPSEMOE TPEAIONOKCHUE, OIIEHUBATh NMPABUILHOCTh TOPSIKA
MPOBEICHHSI NCCIIEIOBAHNUS, JeNIaTh BEIBOABI, MHTEPIPETUPOBATH PE3YJIbTaThl HAOII0IEHUH U ONBITOB;
—IIPOBOJUTD OIBITHI TI0 HAOIIOACHUIO (PU3MUYECKHUX SIBJICHWUH WM (PU3NUECKUX CBOMCTB Ten (U3ydeHHE
BTOpOro 3akoHa HploToHa, 3aKOHa COXpaHEHHUS! SHEPIUH; 3aBHCUMOCTD Mepruoja KoneOaHui mpy>KUHHOTO
MasiTHAKa OT MacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3ABUCUMOCTh OT aMIUIATYBI MaJlbIX KOJeOaHuM;
NpSIMOJIMHEWHOE PAaCHpOCTpaHEHHE CBETa, pPasJjioKeHHe Oeloro cBeTa B CIEKTP; W3yYeHHE CBOKCTB
N300pakeHNs B TUIOCKOM 3€pKajie M CBOMCTB M300pakeHHs IpeIMETa B COOMPAIOIIEH JIMH3e; HaOII0IeHNEe
CIUTONTHBIX M JIMHEWYATBIX CIIEKTPOB M3ITyYECHHUs): CAMOCTOSTEIBHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa 000pyIOBaHuUS; OMKCHIBATE X0/ OIBITA U €T0 PE3YNbTaThl, HOPMYIHPOBATH BEIBOII;

—IIPOBOJUTH TIPH HEOOXOTUMOCTH CEPHIO TIPSMBIX U3MEPEHHA, ONIpEIessisl CpeHee 3HAUCHUE N3MEPIEeMON
BeMYMHBl  ((DOKyCHOE paccTosiHMe coOHparomieil JTuH3BI); OOOCHOBBIBATH  BBIOOp  cmocoba
N3MEPEHUS/M3MEPUTEIBHOTO MTPpHdopa;

—IIPOBOJUTD HCCIIEIOBAHNE 3aBUCUMOCTEH (PU3MUYECKUX BETUUMH C HCIIOIB30BAHUEM MPSMBIX H3MEPECHUI
(3aBHMCHMOCTh IIyTH OT BPEMEHM IPU PABHOYCKOPEHHOM ABMXXEHHUU O€3 HayaJbHOM CKOPOCTH; IepHoia
KoJNeOaHni MaTeMaTHYeCKOTO MasTHUKA OT AJMHBI HUTH; 3aBHCUMOCTH YIjla OTPaKCHHs CBETa OT yria
[aJIHUs U yIia NpejoMIIEHHs OT yIila IaJeHus1): INIaHUPOBaTh UCCIIE0BAaHUE, CAMOCTOSTEIBHO cOOUPATh
YCTaHOBKY, (PMKCHUPOBATH PE3yIbTAThl MOIYUYCHHON 3aBUCMMOCTH (PU3MUYECKUX BEITMYUH B BUIE TAOIHUI U
rpaduKoB, 1eaTh BBIBOJBI 110 PE3yIbTATaM HCCIICIOBAHMS;



—IIPOBOJUTH KOCBEHHBIC M3MEPEHUs (PU3NYECKUX BEIWYMH (CPEAHSAS CKOPOCTh M YCKOPDEHHUE Tena MpH
PaBHOYCKOPEHHOM [IBM)KEHHH, YCKOPEHHE CBOOOAHOrO MaACHUs, KECTKOCTh MPYKHUHBL, KOIDUIHEHT
TPEHHS CKOJIBXEHUS, MEXaHH4YecKasi paboTa U MOIITHOCTh, YaCTOTa M NEPHOJ KOIeOAHUH MaTeMaTHIECKOTO
U TIPY>KUHHOTO MAasiTHUKOB, ONTHYECKasl CHJIa cCOOMpAIOLIel JTMH3bI, PaJHOaKTHBHBINA (OH): TIIaHUPOBAThH
HU3MEpPEHHs; COOUPaTh IKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBIIOJHATH U3MEPEHUS, CIEAys NIPEIOKEHHOM
WHCTPYKLMH; BEIYMCIATH 3HAUCHHE BETMYMHBI U aHAJM3UPOBAThH TOIyUYEHHBIE PE3yIbTaThl C YIETOM 3a1aH
HOM MOTPEIIHOCTH U3MEPEHU;

—Cco0Mo1aTh paBuiia TEXHUKK 0€30IaCHOCTH MU padoTe ¢ 1abopaTOPHBIM 000PYAOBaHHEM;
—pa3yn4aTh OCHOBHBIC NPU3HAKK M3YYEHHBIX (PU3MUECKUX MOJE JICH: MaTepHaabHas TOYKa, aOCOJIFOTHO
TBEpPAOE TENO, TOYEUHBIH HUCTOUHUK CBETA, Jy4Y, TOHKAs JMH3a, IJIAHETapHas MOJIeNb aToMa, HyKJIOHHas
MOJI€JIb aTOMHOTO A7pa;

—XapakKTepr30BaTh MPUHIHIIEL ACHCTBHUS H3YUCHHBIX TPUOOPOB U TEXHUUECKUX YCTPONCTB C OTIOPOH Ha X
ornucanus (B TOM YHCIIe: CIUAOMETD, TaTYMKH IIOJI0XKEHHS, PACCTOSHUS U YCKOPEHHS, PaKeTa, 3X0JI0T, OUKH,
NepucKor, GoToanmapar, ONTHIECKUE CBETOBOIBI, CIIEKTPOCKOI, J03UMETP, kKamepa BuibcoHa), nConb3yst
3HaHMS O CBOMCTBAX (PM3NUCCKUX SIBIICHUH U HE0OX0IuMBble (pr3ndecKrue 3aKOHOMEPHOCTH;
—MWCHONb30BaTh CXEMbl U CXEMaTHYHbIC PUCYHKH M3YYEHHbBIX TEXHHUECKUX YCTPOMCTB, H3MEPHUTENbHBIX
MpUOOPOB U TEXHOJIOTHYECKUX MPOIIECCOB MPH PEIICHUN Y4eOHONIPAKTUYECKUX 3a/1a4; ONTUYECKUE CXEMBI
U1l IOCTPOEHUSI N300paKeHNH B IJIOCKOM 3€pKajie i COOUparoLe JIMH3E;

—IIPUBOUTH MIPUMEPBI/HAX0AUTh HHPOPMALIUIO O IPUMEpaxX MPAaKTHUECKOTO MCIOIb30BaHUS (PH3MUECKUX
3HAaHWH B TOBCEIHEBHOW J>XM3HH I obOecriedeHns Oe30MacHOCTH MpH OOpamieHHH C MpuOopaMu U
TEXHUYCCKNMU yCTpOﬁCTBaMH, COXpaHCHHA 300POBbA U CO6HIOII€HI/I$I HOPM 3KOJIOTHUYCCKOI'O IMOBCACHUA B
OKpY>Karollel cpene;

—OCYIIECTBIIATh MOWCK HH(OpMaIMu (PU3UIESCKOTO COJCpX,aHUs B CeTH VIHTEpHET, CaMOCTOSITEILHO
(hopMynupys MOMCKOBBIN 3aPOC, HAXOANUTH ITyTH ONPEAETICHUS JOCTOBEPHOCTH MOIYy4YEeHHOHN HHpOpMaLuH
Ha OCHOBE UMCIOIIUXCA 3HAHUU U JOITIOJTHUTCIIBHBIX UCTOYHUKOB,

—MWCHONb30BaTh NPH BBHINOJIHEHUH YYEOHBIX 3aJaHUN HAyYHOIIONYJISIPHYIO JINTEpaTypy (QH3HYecKoro
COACPpIKaHUs, CIIPABOYHBIC MAaTCpUaibl, pECYpPChl CETU I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBaHUA
TEKCTa, Ipeodpa3oBaHus HHPOPMALIMHI U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;

—Co0o31aBaThb coOCTBEHHBIE MUCHMEHHEIE U YCTHBIC COO6IH€HI/I$I Ha OCHOBE I/IH(i)OpMa]_[I/II/I U3 HECKOJBbKUX
HMCTOYHUKOB (DU3UUECKOTO COACPIKAHUSA, IMYyOJUYHO TMPEACTABIATh Pe3yJbTaThl IMPOCKTHOW  HIIK
HCCIIEI0BATENbCKOM AEATENLHOCTH; IPU 3TOM I'PaMOTHO HCIIONb30BaTh U3yUCHHBIH MOHATUIHBIA anmnapat
M3y4aeMoro pas jena (U3UKH W COMPOBOXKIATH BHICTYIUICHHE Npe3eHTaleld ¢ y4éToM OcOOeHHOCTEH
ayIUTOPUH CBEPCTHHUKOB.
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