AHHOTanus K padoyeii nporpamme 1o npeamery «®usuka»

Pabouas mporpamma ydeOHOro mpenmera «@Pu3MKa» Ha YPOBHE OCHOBHOTO OOILEro

0o0pa3oBaHUsl COCTaBJIEHA B COOTBETCTBUU C TPEOOBAHUSAMH, YTBEPKAEHHBIMU DenepaibHBIM
rOCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOI'O OOIIEro 00pa3oBaHuUs.

PaGouas mporpamma o usmke i yganmxcs 7-9 kiaccoB, pazpaboTaHa Ha OCHOBAaHUHU

CJICAYIOIKUX HOPMATUBHO-IIPABOBBIX JOKYMCHTOB U MaTCPHAJIOB!:

v

v

denepanproro 3akoHa "OO0 obpazoBanuu B Poccuiickoit ®enepanuu" ot 29.12.2013 Ne
273-D3 (1.6 c1.28);

(benepasbHOro0 TroCyJapCTBEHHOTO 00pa30BaTENBHOTO CTAaHAAPTa OCHOBHOTO OOIIETO
obpazoBanusi (mpukaz MuHHCTepcTBa mnpocBenieHusi Poccuiickoit  deneparuu
(Munnpocsemienus Poccun ot 31.05.2021 Ne 287);

KOHIICTIIMK TIperojaBaHusl ydeOHoro mpeaMera «Pu3uka» B 00pa30BaTENbHBIX
opranmzaiusax P®, peanusyromux OCHOBHbIE OOIIE00pa30BaTEIbHbIE IPOrPAMMBI,
yTBepKI€HHBIEe permienneM Kosutermn MuHHCTEpCTBA TPOCBEMIEHHsS (TPOTOKOT OT
03.12.20191.);

npuUMepHOil pabouelt mporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus 11 5-9 Ki1accoB 00111€00pa30BaATENBHBIX OPraHU3AIINN;

nporpaMMsbl «Duszukay A o0ydaronuxcs 7-9 kiaccoB 001eo0pa3zoBaTEIbHBIX IIKOJT
aBTopoB: E. M. I'ytHuk, M. A. IlerpoBa, O.A. YUepHukosBa.

npeamera:

YCBOGHHE YyYaIIUMHUCA CMBICIIAa OCHOBHBIX TOHSTHH M 3aKOHOB (DPM3HMKH, B3aWMOCBSI3U
MEeXAYy HUMH;

(hopMHUpOBaHHE CUCTEMBl HAyYHBIX 3HAHUN O MpHUpoOJe, ee (PyHIaMEHTAIbHBIX 3aKOHAX
JUI TIOCTPOEHHUSI IPEACTaBIEHUS O (PU3UUECKOI KapTUHE MUPa;

cUCTeMaTu3alus 3HaHUW O MHOrooOpa3uu OOBEKTOB U SBJICHUM MPUPOIBI, O
3aKOHOMEPHOCTSIX MPOLECCOB M O 3aKOHAaX (PU3UKU A7 OCO3HAHHS BO3MOXKHOCTH
Pa3yMHOT0 HUCIIOJIb30BAHUS JJOCTHKEHHUI HayKH B JajbHEMIIeM pa3BUTUHN [IUBUIIN3ALINY;
(dhopMupoBaHHEe YOKICHHOCTH B TIO3HABAEMOCTH OKPYKAIOIEr0 MHPa U IOCTOBEPHOCTH
Hay4YHBIX METOJIOB €TO U3Y4CHUS,

OpraHu3aIus 3KOJOTHYECKOr0 MBIIIJICHHS U IEHHOCTHOTO OTHOLIEHUS K IPUPOJIE;
pa3BUTHE MO3HABATEIbHBIX HHTEPECOB U TBOPUECKUX CIIOCOOHOCTEW yJalluxcs, a TaKkxKe
MHTEpeca K pacIIUpPeHHI0 M YriayOneHuio (U3WYecKUX 3HAaHUW W BbIOOpa (PU3MKU Kak
MPOQUILHOTO MPEAMETA.

Z[OCTI/I)KGHI/IC nenei oOecrneuynBaeTcs peICcHUEM CIEAYIOIIUX 3a1a4:

3HAKOMCTBO YYAIlUXCSA C METOJOM HAyYHOTO IMO3HAHUSA M METOJAMH HCCIIeI0BaHHS
00BEKTOB U SIBIICHUIN TPUPOJIBI;

NpUOOpPETEHUE YYAIIUMUCS 3HAHUK O MEXaHWYECKHX, TCIJIOBBIX, 3JIEKTPOMArHUTHBIX U
KBAaHTOBBIX SIBJICHUAX, PU3MYECKUX BEIUYNHAX, XaPAKTEPU3YIOIIMX ITH SIBJICHUS;
bopMHpOBaHHE y yYalIMXCs YMEHHH HaOIIOAaTh MPUPOJIHBIC SBJICHUS U BBITOJIHATH
OMBITBI,  JabOpaTopHbie  PabOTBI M  OKCIHCPUMCHTAIBHBIC  HCCIEJOBAaHHS  C
WCIOJIb30BAHUEM H3MEPUTEIBHBIX MPUOOPOB, MIMPOKO MPUMEHSEMBIX B MPAKTHUECKOU
KHU3HU;

OBJIAJICHUE yYAlUMHUCS TAKMMU OOIICHAYYHBIMU MOHSATHUSMH, KaK MPHUPOHOE SBJIICHUE,
OMITMPUYECKH YCTAHOBJICHHBIA (hakT, TpoOJIeMa, TUIOTE3a, TEOPETHUYECKHH BBIBOJI,
pe3yJIbTAT IKCIIEPUMEHTAILHOM MTPOBEPKH;

MOHUMaHUE yJallUMUCS OTJIMYMN HAYYHBIX JAHHBIX OT HEMPOBEPEHHOH WMH(pOpMAIINH,
IIEHHOCTH HAYKW JUIsl YIOBJICTBOPEHUS OBITOBBIX, NMPOM3BOJCTBEHHBIX M KYJIbTYPHBIX
MoTpeOHOCTEH UenoBeka.



C y4étoM mporpamMMbl BOCITUTAHUSI LIKOJIBI B Paboyeil mporpaMme OTpakaeTcs pean3arius
BOCIIUTATENILHOTO TMOTEHIUANA ypoKa (U3MKK, KOTOPBIM  TPEANOJaraeT HCIOJIb30BaHUE
Ppas3iinuHbIX BUAOB U q)OpM JACATCIIbHOCTH, OPHGHTHpOBaHHOﬁ Ha LCJICBBIC NPUOPUTCTHI,
CBSI3aHHBIE C BO3PACTHBIMU OCOOCHHOCTSIMH 00 yJarOIIUXCS:

v’ TpuBJI€YCHUEC BHUMAHUs OOYYAIONIMXCA K IIEHHOCTHOMY ACIEKTYy H3Yy4aeMbIX Ha YPOKE
SBIICHUH, OpraHU3alMI0 WX pPadOThl C TOJIy4aeMOW Ha YpPOKE COLMAIBHO 3HAYMMOUN
nHbopManreil — HHUIMUPOBaHUE €€ 0OCY)KICHNUs, BHICKa3bIBAHUS OO0YJAIOUIMMHUCS CBOETO
MHEHUS 10 €€ TIOBOJY, BBIpAOOTKA CBOETO K HEIl OTHOLICHMUS;

v’ JIEMOHCTPAIMIO OOYYAIONIMMCS PUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO IOBEICHHS,
MPOSIBJICHUSI YEJIOBEKOIIOOMS U JT0OpPOCEpIEYHOCTH, 4Yepe3 MOJ00p COOTBETCTBYIOIIETO
MaTepuaa st paboThl Ha ypoKe, MPOOIEMHBIX CUTYAIH Ui 00CYKJICHHSI B KJIACCE;

v\ IpUMEHEHHWE Ha ypPOKE HWHTEPAKTHBHBIX  (GOpM  pabOTBl €  OOYYAOIIUMHMCS:
MHTEJJIEKTYaJIbHBIX WUIP, CTUMYJIMPYIOIIMX I103HABATEIbHYIO MOTHBALMIO O0YYarolIUXCS;
JMIaKTUYECKOTO TeaTpa, Iie MOTYYEHHbIE HA YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPaAIbHBIX
MIOCTAaHOBKAX; JUCKYCCHUH, KOTOpPbIE Jal0T 00Y4aroMMMCsI BO3MOYKHOCTh MPUOOPECTU OIBIT
BEJICHUS] KOHCTPYKTHUBHOTO AMAJIOra; IPYyNIoBOi paboThl win paboThl B Mapax, KOTOpbIE
y4daT oOydaronuxcs KOMaHIHOM paboTe U B3aUMOAECHCTBHIO C IPYTUMH 00Yy4atOIIUMUCS;

v MHUIMUPOBAHME U TIOIEPKKA MCCIIEN0BATENBCKOM JEITETBHOCTH 00YatOIIMXCs B paMKax
peav3allii MU WHAMBHUAYAJIbHBIX U TPYIIOBBIX MCCIENOBATEIbCKUX MPOEKTOB, YTO JACT
oOyyarouuMcsi  BO3MOXXHOCTh ~ MPUOOPECTH  HAaBBIK ~ CAMOCTOSATEIBHOIO  PEIIEHUs
TEOpeTUYecKol MpoOIeMbl, HAaBBIK TeHEpUpOBaHUS U OGOpPMIEHHS] COOCTBEHHBIX HIEH,
HaBbIK YBaXUTEJILHOTO OTHOLIEHHUS K YYXUM HIesiM, opOpMIIEHHBIM B padoTax Ipyrux
ucclieioBaTeleil, HaBbIK MMyOJIMYHOTO BBICTYIIJICHUS NIEpe]] ayAMTOPUEH, apryMEHTUPOBAHUT
OTCTauBaHUS CBOEH TOUKH 3PEHUSL.

VY4eOHBIM IJTaHOM Ha U3ydeHHne GU3HKN OTBOAMTCS 242 yaca.
[Iporpamma peanusyercs:

- s 7 Knacca B 00beMe 68 JacoB B roJ, 2 yaca B HEJIEIIIO;

- 1 8 Kiacca B 00beMe 68 acoB B 1o, 2 yaca B HEJIEIIIO;

- 11 9 knacca B 00beMe 102 yaca B roj, 3 yaca B HEAEIIO.

PaGouas mporpamma no ¢usuke npearnogaraeT ucrnojiab3oBanue cienymoimero Y MK:

1. VueOuuk. ®usuka — 7 kiacc, aBrop A.B. [Iépeimukun, A.. ViBanoB; PekomennoBano MO
P® . Mockaa. «IIpocBenienue»;

2. YueOnuk. ®usuka — 8 kmacc, aBrop A.B. II€pemukun, A.U. UBanoB; PekomengoBano MO
P® . Mocksa. «lIpocBenieHuey;

3. VYuebnuk. ®usnka — 9 knacc, arop A.B. IIépeimkun, ['yrauk E.M, A.W. HBanos, [lerpoBa
M.A. PexomennoBano MO P®. Mockaa. «IIpocBernienue»;

ILianupyemble pe3yJbTAThl 0CBOCHHSI Y1eOHOI0 NpeAMeTa.

I/IzyquI/Ie yqe6H0ro npeamMeTa «®Du3nka» Ha YPOBHE OCHOBHOI'O 061].161"0 06p830BaHI/I$I
JOJIXKHO obecneunBaTh JAOCTHXKCHUC  CIICAYIOINUX  JIMYHOCTHBIX, MCTAIIPEAMCTHBIX U
MNpEAMETHBIX O6p3.30B8.TCJ'IBHBIX PE3YyJIIbTAaTOB.

Juunocmmubwie pe3ynomamol

[TaTproTHyeckoe BOCIIMTAHUE:

—IIpOsIBJICHHE MHTEpeca K HMCTOPHUH U COBPEMEHHOMY COCTOSIHMIO POCCHMCKOM (pu3nueckoi
HayKH;

—IIEHHOCTHOE OTHOIIEHHE K TOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB.

I'paxnanckoe U 1yXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

—TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXJEHHUHU OOIIECTBEHHO- 3HAUYUMBIX U STHUECKUX



po6iieM, CBA3aHHBIX ¢ MPAKTUYECKUM IMPUMEHEHUEM TOCTHXKEHUHN (PU3HKHY;

—OCO3HaHUE BaXXHOCTH MOPAJIbHO-ITUYECKUX IIPUHIIUIIOB B ACATEIIBHOCTU YU4EHOTO.
OcTeTndeckoe BOCIIUTAHUE!

—BOCHPUATHE SCTETUYECKUX KAuyecTB (PU3MUECKON HayKH: €€ TapMOHUYHOTO IIOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTU. L[eHHOCTH HAy4YHOTO ITO3HAHMS:

—O0CO3HaHUE IIEHHOCTH (IM3WYECKON HayKM KaK MOLIHOTO HHCTPYMEHTA IMO3HAHHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEHIIEH COCTABIIAIOIIEH KYIbTYPHI;

—pa3BUTHE HAYYHOU JII0003HATEIILHOCTH, MHTEPECA K UCCIIE0BATENbCKOM 1€ATENbHOCTH.
®opMHpOBaHUE KYJIBTYPHI 3I0POBbSI K IMOIIMOHAILHOTO OJIArOTOTY4HSI:

—O0CO3HaHUE LIEHHOCTU 0e301acHoro o0pas3a KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUDE,
BAYKHOCTHU TpaBUJI 0€30M1aCHOTO MOBEJIEHUS HA TPAHCIOPTE, HA AOPOrax, ¢ JIEKTPUUECKUM U
TEIUIOBBIM 00OPYAOBAaHUEM B JOMAIIIHUX YCIOBHUSX;

—Cc(hOpMUPOBAHHOCTH HAaBBIKA PEQIICKCUH, TPU3HAHKE CBOETO MpaBa Ha OUIMOKY M TAaKOTO K
IIpaBa y JIpyroro 4enoBeKa.

TpynoBoe BocnuTaHue:

—AaKTHBHOE y4YacTHE B PEUICHUM MPAaKTHYECKUX 3a/4ad (B paMKaxX CEMbH, IIKOJbI, TOPOAa,
Kpasi) TEXHOJOTMYECKOW W COLMAIbHON HANpaBICHHOCTH, TPEOYIOIIMX B TOM 4YHCIE U
(bu3znyecKux 3HaHUI;

—HWHTEPEC K MPAKTUICCKOMY HM3YICHHIO MPOQECCHi, CBA3AHHBIX C PU3UKOH.
DKOJIOTUYECKOE BOCIIUTAHUE:

—OpHUCHTAMS Ha MNpUMEHEHWE (U3WUECKUX 3HAHWK JUIS peIIeHus 3a71ad B 00JIaCTH
OKpPY)KAOIIEH CpeJibl, INIAHUPOBAHUS TMOCTYIIKOB M OIEHKHA WX BO3MOIKHBIX TOCICICTBUN JUIS
OKpYKarollenl Cpeibl;

—O0CO3HaHUE TJIOOATHLHOTO XapaKTepa SKOJOTHYSCKHUX MPOOJIeM | IyTel WX PEeIIeHUS.
AnanTaiys 00y4aromerocs: K U3MEHSIOIUMCS YCIIOBHSM COIMAIIBHON U IPUPOTHOM CPEIbI:
—T0TpeOHOCTh BO B3aUMOJCHCTBUU MTPH BHITIOJIHEHUH HCCIEA0OBAHUN U MMPOEKTOB (PU3NUECKON
HAIPaBJIEHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHX;

—TIOBBIILIEHNE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO e TEIbHOCTE;
—nOoTpeOHOCT, B (OPMUPOBAHWUM HOBBIX 3HAHHWK, B TOM 4YHCIEe (BOpMyTUpOBaTh HJICH,
MOHATHS, TUIOTE3bl 0 (PU3NUECKUX OOBEKTAX U SIBICHUSX;

—O0CO3HaHUe JAePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTh (pU3UKH;
—IUJTAaHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (U3NYECKUX 3HAHMUIA,
—CTpEeMIICHHE aHAJM3UPOBATh U BBISABIIATH B3aUMOCBSI3M IIPUPO/IbI, 00IIECTBA U SKOHOMUKH, B
TOM YHCJI€ C UCIOJIBb30BaHNuEM (PU3NYECKUX 3HAHUM;

—OLIEHKa CBOUX JCHCTBHI C Y4ETOM BIIMSHUS HAa OKPYXAIOIIYI0 Cpeay, BO3MOXKHBIX
rJ100aTbHBIX MOCIEICTBUH.

Memanpeomemmnuie pe3yibmamot

7 Knacc

Ylmsepcaﬂbnbte no3nasamesibHble OClCIEUs:

bazoBble noruyeckue neicTBU:

—BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB (SBICHUI);
—YyCTaHABJIMBATh CYIIECTBEHHBIN MpPHU3HAK KJIACCU(HUKALWU, OCHOBAaHHS Uil 000OIIEHHS |
CpaBHEHMS;

—BBIABJIATh 3aKOHOMEPHOCTH M NPOTHBOPEUMS B paccMaTpUBaeMbIX (aKTax, JaHHBIX U
HAOJIOIEHUAX, OTHOCALINXCS K (PU3UUECKUM SIBIICHUSIM;

—BBIABJIATh TPUUYUHHO-CIIEJACTBEHHBIE CBSI3M NpPU HM3YyYEHUH (PU3MUECKUX SIBICHUN U
IpPOIECCOB; JelaTb BBIBOJBI C  HCHOJIb30BAHMEM JEAYKTUBHBIX M HHAYKTHBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBA3SIX (PU3NUYECKUX BEIUYMH;

ba3oBble uccnenoBaTeNnbCKue ICHCTBUSA:

—MCIOJIb30BaTh BONPOCH! KaK UCCIIE0BATEIbCKUN MHCTPYMEHT NO3HAHUS;

—IIPOBOJIUTh IO CaMOCTOSTENBHO COCTAaBJICHHOMY IUIAHY OIBIT, HECIOKHBIA (pru3nueckuii
HKCIEPUMEHT, HeOOJIbIIIOE UCCIIe0BaHNE (PU3NMUECKOTO SBICHUS;

Pabora ¢ unpopmanueii:



—IPUMEHATh Pa3IMYHbIE METOJbl, WHCTPYMEHTHI W 3ampoChl INpPH IOHCKE U OTOOpe
nHGOpPMAIINY WK TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM (hru3nyecKoi 3a1auu;
—aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HHPOPMALIUIO PA3THYHBIX BUIOB
1 (OpM TpeICTaBICHHUS;

Ynueepcaﬂbnue KOMMyHUKamueHbvle Oeiicmeus

Oomenue:

—B X0JIe 00CYXJIeHHs Y4eOHOro MaTepuala, pe3yJbTaToB JabOpaTOpHBIX PadOT M MPOECKTOB
3aJlaBaTh BOIIPOCHI 10 CYIIECTBY OOCYKJaeMOIl TEMbI U BbICKa3blBaTh MJIEH, HAllEJIEHHbIE Ha
pelIeHre 3a/1aui U NoJiiepKaHue 01aroKeaaTeIbHOCTH OOLICHMS;

—COIIOCTABJIATh CBOU CY)KJIEHUS C CYXACHUSIMM JPYTUX YYaCTHUKOB JAMajora, 00OHapyXxuBaTh
pa3IM4Mue U CXOICTBO MO3ULINI;

—BBIPaXXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U NUCbMEHHBIX TEKCTAX;

—IIyOJIUYHO TNPEACTABIATh PE3YAbTAThl BBINOJHEHHOTO (PU3NYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCTIEIOBAHUS, TIPOEKTA).

CoBMecTHas 1€ATENbHOCTD (COTPYAHUYECTBO):

—TIOHUMaTh U HCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHONW M MHAWBHIyaIbHOM pabOThl mpu
pELIeHUH KOHKPETHON (pr3HUecKoil mpoOieMsl;

—TIPUHUMATh [T COBMECTHOW JICATEIBbHOCTH, OpPraHU30BBIBATH JCHCTBHS TI0 €
JOCTYIKEHHIO: PACIIPENIEISITh POJTH, OOCYXKIAaTh MPOIIECCHl U PE3YJIbTaThl COBMECTHOU PabOTHI;
000011aTh MHEHUSI HECKOJILKUX JTFO/ICH

—BBITIOJIHATh CBOKO YacTh pPAa0OTHI, JOCTHras KadeCTBEHHOTO pe3yibTara II0 CBOEMY
HAIPABJICHUIO W KOOPJUHHUPYS CBOU JCHCTBHS C JPYTUMH WICHAMHU KOMAH/IbI,

—OIICHUBATh KA4eCTBO CBOCTO BKJIAJa B OOIIMU MPOJYKT O KPUTEPHUSM, CaMOCTOSTEIBHO
c(OPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

Ynuueepcanvnvie pecynamuensie oeiicmeusn

Camoopranu3zanus:

—BBISIBJISITh TIPOOJIEMBI B JKM3HEHHBIX M y4YEOHBIX CHTYalUsX, TPEOYIONIMX ISl PEIICHHUS
(bU3UYECKUX 3HAHU;

—OPHUEHTHPOBATHCS B PA3TMYHBIX MOJIX01aX MPUHATHUS PEIICHUH (MHAUBUAIYAILHOE, TPUHSTHE
peleHus B TPYIIIE, IPUHITHAE PEIICHUH TPYIIIoi);

—CaMOCTOSITEJIPHO  COCTAaBJIATh AITOPUTM pEIICHHS (U3MUECKOW 3alauyd WM  IJIaHa
UCCIICIOBAaHUSI C y46TOM UMCIOIIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH TpeJlaracMble BApUAHThI PEIICHU;

—JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CamoKoHTpOITb (pedaekcus):

—/1aBaTh aJCKBAaTHYIO OIICHKY CUTYallUU U MpeajiaraTh IJIaH e€ N3MCHEHUS;

—O0OBSACHATh TPUYHMHBI JOCTIDKEHUS (HEIOCTH)KEHUS) PE3YJIbTaTOB JCATEIBHOCTH, JaBaTh
OIICHKY TPHOOPETEHHOMY OIIBITY;

—OIICHUBATh COOTBETCTBHE PE3YJIbTaTa LIEIH U YCIOBHUSIM.

DOMOIMOHATBLHBIA UHTEIJICKT:

—CTaBUTh ce0s1 HA MECTO JPYroro YejloBeKa B XOJIE CIOpa WM JUCKYCCHU Ha HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

[TpunsTHe ceOs U IPYTUX:

—TIpU3HABaTh CBOE MPaBO Ha OIMMOKY MpU perieHnH GU3NYECKUX 3a7a4 UIH B YTBEPXKICHUSIX
Ha Hay4YHBIE TEMBI U TAKOE XKE MPaBO JIPYTroro.

8 knacc

Yuueepcaﬂbubte Nno3HABamMeIbHbIE OCUCMBUA:

Bba3oBrle jornueckue neicTBUA:
—BBISBIIATH U XapaKTePU30BATh CYIIIECTBEHHBIE IPU3HAKU OOHEKTOB (SIBICHUI);
—YCTaHABIIMBATh CYNIECTBEHHBIM MPH3HAK KilaccU(UKAIMK, OCHOBAaHUS ISl OOOOIICHHS W



CpPaBHEHUS;

—BBISBJIATh 3aKOHOMEPHOCTH W NPOTHBOPEYMS B pAcCMaTpPUBAEMBIX (aKTax, NAHHBIX W
HAOJIIOICHUSAX, OTHOCALINXCS K (PU3UUECKUM SIBIICHHSIM;

—BBISBJIATh TPUUYMHHO-CICACTBEHHBIC CBSI3M NPU HM3YyYCHUH (PU3HUECKUX SIBICHUH U
IIPOLIECCOB;  JieJaTh  BBIBOJABI C  HCIOJIB30BAaHUEM  JCAYKTUBHBIX M  HMHJIYKTUBHBIX
YMO3aKJIIOUEeHUH, BEIIBUT'aTh THIIOTE3bI O B3aUMOCBS3SIX (PM3MUECKUX BEIUYHH;

—CaMOCTOSITEIbHO BBIOMpPATh CIIOCOO pemieHus: ydeOHoU Qu3nueckoi 3amaun (CpaBHEHHE
HECKOJIbKUX BApUAHTOB pElICHHUs, BEIOOP Hanbosee MoaxoAsIero ¢ y4éToM caMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

basoBble uccienoBaTenbCckue JeMCTBUS:

—MCII0JIb30BaTh BOIIPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT [TO3HAHUS;

—IIPOBOJIUTh IO CAMOCTOSATEIbHO COCTABJIEHHOMY ILJIaHY OIIBIT, HE- CJIOKHBIN (PU3NYECKUI
AKCIEPUMEHT, HEOOIbILIOE HCCIeI0BaHne (PU3NYECKOTO SIBICHHUS;

—OLIEHUBaTh Ha MNPUMEHMMOCTb M JIOCTOBEPHOCTh HH(POPMAIMIO, IOJIYYEHHYIO B XOJ€
HCCIIEIOBAHUS WM SKCIIEPUMEHTA;

—CaMOCTOSITETILHO (OPMYIHPOBATH 000OIIEHNS U BBIBOABI MO PE3ylbTaTaM MNPOBEAEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIIEJOBAHMS;

—TIPOTHO3UPOBATh BO3MOXHOE JalbHEWIIee pPa3BUTHE (U3NYECKUX IPOIECCOB, a TAKKE
BBIIBUTATh MIPEIIOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTaX.

PaboTa ¢ uadopmanmeii:

—TIpUMEHATh PA3JIMYHbIE METOJbl, WHCTPYMEHTHI M 3ampochl MpH TOUCKE U O0TOOope
nH(pOpMaLUY WIH JaHHBIX C YYETOM MPEATIOKEeHHON yueOHOo! (r3nueckoit 3a1a4u;
—aHaJU3UpoBaTh, CHUCTEMATU3UPOBATh W MHTEPNPETUPOBATH HMH- (OPMAIUIO Pa3ITUUHBIX
BUJIOB U (POPM TpEACTaBICHUS;

—CaMOCTOSITETIbHO BbIOMpaTh ONTHUMalIbHYIO (QOpMy HpelIcTaBieHHUs HHpoOpMaluu U
WJUTIOCTPUPOBATh PEIIaEMble 3a]1a4ul He- CIIOKHBIMU CXEMaMH, JuarpaMMaMu, HHOH rpaduxoi
U UX KOMOMHALUSAMHU.

Ynueepcaﬂbuble KOMMYHUKamMue6Hble oelicmeus

O6uenue:

—B X0J/i¢ OOCYKJIeHUsI y4eOHOTO Marepuaia, pe3yiabTaToB JJaOOPATOPHBIX pabOT M MPOCKTOB
3aJ]aBaTh BOIPOCHI 110 CYIECTBY OOCYXKJIaeMOW TeMbl U BBICKAa3bIBaTh WJICH, HAIICJICHHBIC Ha
peleHue 3a1auu ¥ Mo ajiep kanue 01aroKenaTeIbHOCTH OOIICHUS;

—COTIOCTABIISATh CBOM CYXXICHHS C CYXJICHUSIMH JPYrUX YIaCTHUKOB JHAjOra, 0OHapy>KHBaTh
pa3nyKe U CXOJCTBO MO3HIINH;

—BBIPaXXaTh CBOKO TOYKY 3PEHHSI B YCTHBIX M TUCHMEHHBIX TEKCTaX;

—IyOJIMYHO TPEJCTABISATh PE3YJbTAThl BHIOJHEHHOTO (DPU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
WCCIICIOBAHUS, ITPOCKTA).

CoBMecTHas IeATEIILHOCTD (COTPYAHUYECTBO):

—IOHUMATh W HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUAYaIbHOW pabOTHI MpH
pelIeHIH KOHKPETHOU (PU3NYECKO MPOOIIEMBI;

—IPUHUMATh IEId COBMECTHOM JCATEIBHOCTH, OPraHM30BHIBATH JICHCTBHA 10 €€
JTOCTHXCHHUIO: PACIPEACNIATh POJIH, OOCYKIATh MPOIECCHl M PE3YIbTaThl COBMECTHOM paboThI;
0000111aTh MHEHHUS HECKOJIbKUX JIFOJEH;

—BBITIOJIHATE CBOKO YacTh pabOThI, JOCTUras KadyeCTBEHHOTO pe3yjbTara IO CBOEMY
HATPAaBJICHUIO U KOOPIUHUPYS CBOU JACUCTBHS C APYTMMH YJICHAMH KOMaH/IbI,

—OIICHUBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT O KPUTEPHUSM, CAMOCTOSTEIHHO
CcOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

Ynueepcanvnuie pecynamuensvie oeitcmeusn

Camoopranusanus:

—BBIABJIATh MPOOJIEMBbl B JKU3HEHHBIX U y4YEOHBIX CHTyalUsX, TPEOYIOIIMX I pEIIeHHs
(bu3nYeCcKuX 3HAHUMH;

—OPUEHTUPOBATHCS B PA3IMYHBIX MOJIX01aX MIPUHATHUS PELICHUH (MHAUBUIYAIbHOE, IPUHSATHE



pELIeHUs B IpyIIe, IPUHITHE PELLIEHUI TPYIIIOif);

CaMokoHTpOJIb (pediiekcus):

—JaBaTh AJCKBATHYIO OLICHKY CHTYAllUU U MpeiaraTh IjaH €€ n3MEeHEHHS,

—OOBSACHATh NPUYHHBI JOCTIDKEHHUS (HEIOCTH)KEHUS) PE3YJIbTaTOB MAEATEIBHOCTH, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

—BHOCHTb KOPPEKTHBBI B JICATEIBHOCTh (B TOM YHCJIE B XOJ BBIMOJHEHUS (H3HMUYECKOTO
WCCIIEIOBAaHUSl WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBIIMXCS CHUTYyalUi,
YCTAHOBJIEHHBIX OINOOK, BOSHUKIIUX TPYJHOCTEH;

—OIICHUBATh COOTBETCTBHE PE3YJIbTATA LIEIH U YCIOBHUSIM.

OMOUMOHATIFHBIN HHTEIJICKT:

—CTaBUTH ce0s1 HA MECTO JPYroro YeJoBeKa B XOJE CIIOpa WU JUCKYCCHU Ha HAYYHYIO TEMY,
MOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOTO.

[TpunsTHE CEOs M IPYTHIX:

—IIpU3HABATh CBOE MPaBO Ha OMIMOKY MPH peuieHnn (PU3MUECKUX 3a]ad WIH B YTBEPIKICHHUSIX
Ha HayYHBIE TEMBI U TAKOE K€ MPaBO JIPYroro.

9 knacc

Ynueepcaﬂbubw no3HasamesibHble OCUCHEUS:

Bba3oBnie mornueckne IeiCTBU:

—BBISBIIATh U XapaKTePU30BaTh CYIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBICHHN ),
—YyCTaHaBIIUBaTh CYIIECTBEHHBIH TMpPHU3HAK KiIacCHU(UKAIMK, OCHOBAHUS sl 000OIIEeHUS U
CpaBHEHUS,

—BBISBIIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B pacCMaTpuBaeMbIX (akTaxX, MaHHBIX H
HaOIOACHUSAX, OTHOCSIIUXCS K (DU3UIECKUM SIBIICHUSM;

—BBISBIIATh TPUYMHHO-CIICCTBEHHBIC CBS3M TPU H3YyYCHUU (DUBUUYCCKUX SIBJICHUH U
MPOIIECCOB;  JIeJaTh BBIBOJBI C  HWCIOJIB30BAaHWEM JICNYKTUBHBIX M  WHIYKTUBHBIX
YMO3aKJIFOYCHHH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3SIX (PHU3NUECKUX BETUYHH;

—CaMOCTOSITEIbHO BBIOMpaTh CIMOCOO perieHus y4eOHOU (Gu3ndecKkod 3amaun (CpaBHEHHE
HECKOJIKUX BaPHAHTOB pEIICHHsI, BEIOOp HamOoJee MOIXOAAIIEr0 ¢ y4ETOM CaMOCTOSITEIIEHO
BBIJICJICHHBIX KPUTEPHUER).

bazoBbie uccnemoBaTeNbCKUE ICHCTBUS:

—HCIOJIb30BaTh BOMPOCHI KAK MCCIIE0BATEIILCKAN MHCTPYMEHT TIO3HAHUS;

—IIPOBOJIUTH TI0 CAMOCTOSITEILHO COCTABJICHHOMY ILJIAHY OIIBIT, HE- CIOXHBIA (PH3HUYCCKHIMA
IKCTIIEPUMEHT, HEOOJIBIIIOE UCCIIe0BaHNE (PU3HMUECKOTO SIBICHUS;

—OIICHUBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OPMAIUIO, MOJYYCHHYIO B XOJE
WCCIICIOBAHUS UM SKCTICPUMEHTA,;

—CaMOCTOSITEIIbHO (OPMYIIUPOBATH OOOOIICHUS W BBIBOJBI 1O PE3YJIbTaTaM IMPOBEIEHHOTO
HaOJTFO/ICHUS, OTIbITA, UCCIICAOBAHMS,

—IIPOTHO3UPOBATh BO3MOYKHOE JalbHEHINee pa3BUTHE (U3NYECKUX IPOIIECCOB, a TaKKe
BBIJIBUTaTh MIPE/IIIOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTAX.

Pabota ¢ nadopmanmeii:

—IPUMEHATh Pa3IMYHbIE METOJbl, WHCTPYMEHTHI M 3alpoChl INPU IOUCKE U OTOOpE
MHGOPMALIUY WIH JAaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3nueckoit 3a1auu;
—aHaIU3UpoBaTh, CHCTEMAaTU3UPOBATh W MHTEPIPETHUPOBATH HMH- (POpPMAIMIO Pa3THYHBIX
BUJIOB ¥ (JOPM MpeICTaBICHUS;

—CaMOCTOSITETFHO BBIOMpATh ONTHUMAIbHYIO (QOpMy TMpeacTaBieHHs HHPOpPMAIMH U
WUTIOCTPUPOBATH pellaeMble 3a7auu He- CI0KHBIMU CXeMaMH, IharpaMMaMu, WHOU rpadukoit
1 UX KOMOMHAIIUSIMH.

Ynueepcaﬂbnbte KOMMyHUKamueéHble oeiicmeus

Oo01enue:
—B X0Jie 00CYXJIeHHsI y4eOHOro MaTepuaiia, pe3yJbTaToB Jab0paTOPHBIX pabOT M MPOEKTOB
3aJ1aBaTh BOIIPOCHI 10 CYIIECTBY 0OCYXKJIaeMOU TeMbl U BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha



pelIeHne 3a1a41 U ToIIepKaHue O1arokenaTeIbHOCTH OOIICHMS;

—COMOCTAaBJISITh CBOM CYXKACHHS C CY)KJICHUSAMU JIPYTUX YYaCTHUKOB AHaliora, 0OHapyK1BaTh
pa3IM4MUE U CXOJICTBO MO3ULIMI;

—BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M TUCBMEHHBIX TEKCTax;

—ITyOMUYHO TPEACTABISATh PE3YAbTAThl BBIOJIHEHHOTO (PU3NYECKOTO OIBITA (IKCIICPUMEHTA,
HCCIIEI0BaHUs, IPOEKTA).

CoBmecTHas ACSITEIBHOCTD (COTPYAHUYECTBO):

—TOHUMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHJAHOW W MHAUBUAYAJIBHOW pabOTHI Mpu
pELIeHUH KOHKPETHON (pr3HUecKoil mpoOiIeMsbl;

—MPUHUMATh IICJIM  COBMECTHOW JICITEIBHOCTH, OPraHM30BBIBATH JCHCTBUS 10 €6
JTOCTI)KEHHUIO: PaCIpeie/ATh POJid, 00CYX/IaTh MPOLECCHl M PE3YJIbTaThl COBMECTHOM PabOTHI;
0000111aTh MHEHUS HECKOIBKHUX JIFONEH;

—BBITNIOJIHATG CBOKO YacTh pabOThI, JOCTHUras KAuyeCTBCHHOTO pe3yjabTara IO CBOEMY
HAMPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBHS C IPYTUMH WICHAMH KOMAH/IbI;

—OIICHUBATh KAa4eCTBO CBOErO BKJIAZa B OOIIMH MPOIYKT MO KPUTEPUSM, CAMOCTOSATEIHHO
chOpMYIIHPOBAHHBIM YIaCTHUKAMH B3aUMO/ICHCTBUSI.

Ynueepcanvnvie pecynamuensie oeiicmeusn

Camoopranu3anus:

—BBISBIIATh MPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTYyalHSIX, TPEOYIOMMX IJIs pErIeHUs
(buznyecKux 3HaHUI;

—OPHUEHTUPOBATHCSA B PA3TUYHBIX TOIX0/1aX MPUHITHS PEIICHUA (MHIUBUIyaIbHOE, IPHUHSATHE
pelIeHUs B IpyIIe, IPUHITHE PELIEHUN Tpynnoil);

—CaMOCTOSITENTbHO COCTaBJISATh QITOPUTM pelIeHus (QU3MYECKOW 3aJayd WM IUIaHa
UCCIIEIOBAaHUS C Y4€TOM HMEIOIIHUXCS PEcypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh MpeAsiaraeéMble BapUaHThl PEelICHU;

—1e71aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CamokoHTpoITh (pedaekcus):

—J1aBaTh aJICKBaTHYIO OLIEHKY CUTYallUU U Mpe/yiaraTh IiaH e€ N3MEeHEeHUS;

—OOBSICHATh MPUYUHBI JOCTHKEHHS (HEAOCTHXKEHUS) pPe3ylbTaTOB JAEATEIbHOCTH, N1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY;

—BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS (PUINUYECKOTO
WCCJIEIOBAHUSI WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOATEILCTB, W3MEHUBIIUXCS CHUTYaIlHil,
YCTaHOBJIIEHHBIX OIIMOOK, BOHUKIINX TPYIHOCTEHH;

—OLIEHUBATh COOTBETCTBHE PE3YJAbTaTa LIETU U YCIOBUSM.

OMOLIMOHAJIBHBIN UHTEIJIEKT:

—CTaBUThH ce0s Ha MECTO JPYroro YejaoBeKa B XOJE CIOopa WK JTUCKYCCUU HAa HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroTo.

[TpunsTue ceds U Ipyrux:

—TIpU3HaBaTh CBOE MPaBO Ha OIMMOKY MpU perieHnH GU3NYECKUX 3a7a4 UIH B YTBEPXKICHUSIX
Ha Hay4YHBIE TEMbI U TAKOE XKE MPaBO JAPYroro.

Ilpeomemmnoie pe3ynomamal

7 KJ1ace

[TpeameTHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPakaTh c(HOPMHPOBAHHOCTH
y oOyyarommxcs yMeHui:
—MUCIIOJIb30BaTh TIOHATHUS: (PU3MYECKUE M XMMUYECKHE SBJICHUS; HAOIOACHHE, IKCIIEPUMEHT,
MOJIENb, THIIOTE3a; SIMHUIBI (PU3UYECKUX BEJIMYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpAOE, JKUAKOE, Ta3000pa3sHOE); MEXaHHYecKoe [BIDKCHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, MPSIMOJMHEHHOE), TPACKTOpHUS, paBHOJCHCTBYIOIIAs cwi, jaedopMmanus
(ympyrasi, maacTiuueckas), HeBECOMOCTb, COOOLIAIOIINECS COCY/IbI;
—paznuuark sBieHus (IudQy3us; TEIUIOBOE IBM)KEHHE YacTUI] BEIIECTBA; PaBHOMEPHOE
IBIKCHUE; HEPAaBHOMEPHOE JIB)KEHHE; MHEPIVS; B3aMMOJICHCTBHE TEJI; pAaBHOBECHE TBEPIIBIX
TEJ C 3aKPEIUIEHHON OChIO BPAIICHHS; TIepe/adya JIaBIeH!Us TBEPABIMU TEIAMH, KHIKOCTIMH H



razamu; aTMoc(hepHoe JaBlieHHE; IUIABAaHUE TEN;, MPEBpAIEHUS MEXaHWYEeCKOH SHEepruu)
[0 OIMCAaHHUIO MX XAapaKTEPHBIX CBONCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
¢bu3nveckoe siBICHHE;

—pacro3HaBaTh NPOSBICHUE HW3YYCHHBIX (HU3UYECKUX SBJICHUN B OKPYKAIOLIEM MHUDE, B
TOM 4YHcie (QU3MUECKHE SBICHUS B NpPU- pPOJE: TNPUMEPHl JABWKEHUS C Pa3TUYHBIMU
CKOPOCTSIMU B >KMBOM M HEKHMBOW IPUPOJIE; ACUCTBUE CUJIBI TPEHUS B IIPUPOJAEC U TEXHUKE;
BIHMSIHHE aTMOC()EpHOTO MaBJIeHUs Ha >KMBOM OpraHu3M; IUIaBaHWE pPbHIO; phlYaru B Tele
YeJI0BeKa; P 3TOM MEPEBOJUTH MPAKTHUYECKYIO 3a/1a4y B y4eOHYIO, BBLICISTH CyIIECTBEHHBIC
CBOMCTBA/IPU3HAKN (PU3UUECKUX SBIICHUI;

—ONHCHIBAaTh M3yYCHHBIC CBOWCTBA Tl M (U3UYECKUE SIBICHHS, HCIOJB3YS (U3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BELIECTBA, BPEMs], IyThb, CKOPOCTh, CPEIHSSI CKOPOCTH,
CWila yIpy- I'OCTH, CHJIa TSDKECTH, BEC Tejla, CUjla TpPEeHWs, JaBieHue (TBEPAO- IO Tena,
KHUJIKOCTH, Ta3a), BBHITAIKMBAIONIAs CWJIA, MeXaHW4YecKas paboTa, MOUIHOCTH, IJIEYO CHIIBI,
MOMEHT CHJbl, KO3((UUIUEHT I[O0JIE3HOIO JEWCTBUS MEXaHHW3MOB, KHHETHYecKas U
MOTEHLIMAJIbHAS JHEPIus); HpPH OIMCAHUM MPaBUIBHO TPAKTOBATh (DU3HUECKUNH CMBICI
HCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W €IUMHUIbl (U3NYECKHX BEIUYMH, HAXOIUTh
(opMyIibl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMYUHY C JPYTMMH BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIU- YHH;

—XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKHE SBJICHUS U MPOIECCHI, UCIOJIb3YS IpaBuia
CIIOEHHSI CUJI (B/I0JIb OHOM mpsiMoii),3aKkoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBUio
paBHOBecHs pbiyara (O70Ka), «30J0TO€ TPABWJIO» MEXaHWKH, 3aKOH COXpaHEHUS
MEXaHUYECKOM PHEpPruu; MpHU 3TOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMChIBATh
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

—OOBICHATH (U3NYECKHE SBJICHUS, MPOIECCHl M CBOICTBA TeJ, B TOM YHCIE U B KOHTEKCTE
CUTYyallull TNPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATh NPUYMHHO-CIIEACTBEHHbIE
CBSI3U, CTPOHUTH OOBSCHEHHE W3 |—2 JIOTMYECKHX IIaroB ¢ OMOPOW Ha |—2 W3YYEHHBIX
CBOMCTBA (PM3UUECKUX SABICHUMN, PU3MUECKUX 3aKOHA WIIN 3aKOHOMEPHOCTH;

—pemaTb pacu€THbIC 3a/1auu B 1—2 1eHCTBUSI, UCTIONB3Ysl 3aKOHBI U ()OPMYIIbI, CBS3BIBAIOLIHE
(¢u3nyeckrue BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3a/1a4uM 3allMChIBaTh KPaTKOE YCIOBHE,
MOJICTABJIATh (U3NYECKUE BEIMYMHBI B (OPMYNbl M IPOBOJUTH pac- 4YETHI, HAXOAMUTh
CIIpaBOYHBIEC JlaHHbIE, HEOOXOIAMMBIC M PELICHHUs 3a7ay, OLEHUBATh PEATUCTHYHOCTh
MOJTYYeHHOU (M3MUECKOM BEIIMUNHBI;

—pacro3HaBaTh MPoOJIEMbl, KOTOPbIE MOXHO PELIMTh MPHU MOMOIIU (PU3UYECKUX METOOB; B
ONMCAaHUM HUCCIIEOBAaHUS BBIICJATH MPOBEPSEMOE MPEANOJIOKEHHE (TUIOTE3y), pa3inuyarh U
MHTEPIPETUPOBATh MOJYyUECHHBIH pe3ynbTaT, HAXOAUTh OIIMOKH B XOJIE OIBITA, JIeJIaTh BbIBObI
110 €r0 pe3yabTaTaM;

—IIPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WK (U3NYECKUX CBOMCTB TeIl:
(bopMynupoBaTh MpOBEpSIEMbIE MpPEI- MOJIOKEHHs, COOUPATh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyZ0BaHUs, 3alUChIBATH XO/1 OTbITAa U (POPMYIUPOBATH BBIBOIbI;

—BBIIOJHATh NPSMbIE U3MEPEHUS PACCTOSIHMS, BPEMEHH, Macchl Tena, o0bEMa, CHUIIBI U
TeMIepaTypbl C UCIOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX MPHUOOPOB; 3aMHUChIBATh OKA3aHUS
puOOpPOB ¢ YUETOM 3aJJaHHOHN aOCOIIOTHOM MOTrPELTHOCTH U3MEPEHNUH;

—IIPOBOJIUTh MCCIIEJJOBAHUE 3aBUCUMOCTH OJHON (u3MYecKOl BETUYMHBI OT JApYroil ¢
MCIOJIb30BAHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBUKYILETOCS TeJla OT
BPEMEHHU JBIKEHUS Teja; CUJIbl TPEHHs CKOJBXEHHMs OT Beca Tesla, KauecTBa 00paboTKU
MIOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIAAN CONPUKOCHOBEHMS TEII; CHIIbI
YIPYTOCTH OT YAJIMHEHUS NPYXUHBI; BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa NOrPYKEHHON YacTH
Telna U OT IUIOTHOCTU JKUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejda, OT IIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TeJIO; YCIOBMM IIaBaHUS TN, YCIOBUN paBHOBECHs pblyara U OJIOKOB);
y4acTBOBATh B IJITAHMPOBAHUHU Y4EOHOTO HCCIENOBaHUS, COOMPATh YCTAaHOBKY M BBITIOJIHSTH
U3MEpEHHus, cJenys NpeAsIoKeH- HOMY IUlaHy, (HUKCHUpPOBAaTh pE3yJIbTaThl IOJy4YEeHHOH
3aBUCUMO-CTH (PU3MYECKUX BEIUYMH B BHUJE NPEIIOKEHHBIX TaONUIl U TpaduKoB, JeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHUS;

—IIPOBOJINTH KOCBEHHBIE U3MEPEHHsI (PU3MUECKUX BETHUUH (IUIOTHOCTH BELIECTBA )KUKOCTH U



TBEPIOTO TeNa; CHJIAa TPEHHs CKOJBKEHHS, JaBJICHHE BO3JyXa; BBITAIKHUBAIOUIAS CHJIA,
JEUCTBYIONAs Ha TIOTPYKEHHOE B JKHUIKOCTHh TeNo; KOA(M(HUIIMEHT MOJIE3HO- TO ICHCTBUS
IIPOCTBIX MEXAHU3MOB), CIEAYS NPENJIOKEHHOM WHCTPYKLMM: IPHU BBIIOJHEHUM WU3MEpPEHMU
cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE HCKOMOM BElTU- YHHBI,
—C00Ir01aTh MPaBUIIa TEXHUKH 0€3011aCHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYIOBAaHHEM;
—YyKa3bIBaTh MPUHIMIIBI ACUCTBUS MPHUOOPOB M TEXHHUUYECKUX YCTPOMCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOMIAIOIINECS] COCYIbI, OapOMETp, phlyar, MOIBMXKHBIA U HEMOABM)KHBIN OJIOK,
HAKJIOHHAsI IIJIOCKOCTh;

—XapaKTepu30BaTh MPUHIIMITEI IEHCTBUS HM3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpoM Ha MX OmNHcaHud (B TOM 4YHUCIE: MOALIMIHUKH, YCTPOMCTBO BOJONPOBO/JIA,
TUIPaBIMYECKUNA TPECC, MaHOMETP, BBICOTOMEpP, MOPIIHEBON HACOC, apeOMETp), MCHOJb3Ys
3HaHMUSL O CBOMCTBaxX (PU3MUECKUX SBICHUH M HEOO0XoAuMble (PU3MUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

—IPUBOJUTH MTPUMEPHI / HAXOAUTh WHPOPMAIIUIO O MPUMEPAX MPAKTHIECKOTO HCIIOJIE30BAHHS
(u3nyecKnX 3HaHUI B OBCEIHEBHOM JKU3HM JUIsl oOecrieueHus: 6€30MacHOCTH MpU 00palleHuU
¢ npubopaMu M TEXHUYECKUMM YCTPOMCTBAMH, COXPaHEHMs 370POBbsI MU COOJIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaIOLEl Cpene;

—OCYUIECTBJISATh OTOOpP HMCTOYHMKOB HH(pOpManuu B ceTH VHTEpHET B COOTBETCTBHM C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIIMXCSA 3HaHUM M NyTEM CpaBHEHHS
Pa3IMYHBIX HCTOYHU-KOB BBIICIATH WHPOPMAIIUIO, KOTOpAs SBJISETCS TMPOTHBOPEUUBON WIH
MOJKET OBITh HEJIOCTOBEPHOI;

—MCIOJb30BaTh MPHU BBHIMNOJHEHUH YUEOHBIX 3aJaHUM HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(¢bu3NYecKoTro cojepkaHHs, CIOpaBOYHbIE MaTepuallbl, pecypchbl cetu HHTepHeT; BianeTh
npuéMaMHl KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpazoBaHus HMHGOpPMalUK U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

—Co3/71aBaTh COOCTBEHHBIC KPAaTKHWE MHUCHMEHHBIE M YCTHBIE COOOIIEHHMs Ha OCHOBE 2—3
VCTOYHUKOB HH(pOpMaLUU (PU3HUECKOTO COJIEpkKAaHUS, B TOM YUCIIE TyOJINYHO JesaTh KpaTKue
COOOLIEHNUs O pe3ynbTaTaXx MPOEKTOB MM Y4eOHBIX HCCIEI0BAaHHUM; IPU 3TOM TI'PAMOTHO
UCIOJb30BaTh U3y4EHHBIN NMOHIATUIHHBIN anmapaT Kypca (PU3HMKH, CONPOBOXKIATh BBICTYILIEHUE
MpEe3EHTalNEN;

—IIpU BBINOJHEHUN Y4EOHBIX IMPOEKTOB M MCCIEAOBAHUHI pacnpenesisTh OO0A3aHHOCTU B
Ipylne B COOTBETCTBUM C IOCTABJICHHBIMHM 3aJauyaMH, CJIECIUTh 3a BBHIIOJIHEHUEM IIJaHa
NeWCTBUH, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIH BKJIAJ] B AE€ATEIBHOCTb I'PYIIIbI; BbI- CTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPY/KAIOLIHX.

8 kiacc

[IpemeTHble pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJHKHBI OTpaXKaTh cHOPMUPOBAHHOCTD Y
00yuaroumxcs yMEHHIA:
—MCIOJb30BaTh MOHATHUS: Macca MU pa3Mepbl MOJIEKYIN, TEIUIOBOE JBI)KEHHE aTOMOB U
MOJIEKYJ, arperaTtHble COCTOSIHHSI BEIIeCTBa, KPHUCTAUIMYECKUE U aMOp(HbIE Tena,
HACBIIEHHBI W HEHACBHIIEHHBIA Tap, BIAXHOCTh BO3/yXa; TEMIEpaTypa, BHYTPECHHSS
SHEprusi, TEIUIOBOU JBUTATENb; 3JEMEHTAPHBIM SIEKTPUUYECKHUI 3apsijl, dMEKTpHYEcKoe IOJe,
MIPOBOJHHUKY U TUAJIEKTPUKHU, TOCTOSHHBIN 3JIEKTPUYECKHI TOK, MArHUTHOE T10JIE;
—pa3nuy4ath ABJIEHUs (TEIJIOBOE pacUIMpEeHne/CxKaThe, TEIIonepeaya, TerIoBOe PaBHOBECHE,
CMauMBaHHE, KalWJUIAPHBIC SBIICHUS, UCIIApEHUE, KOHACHCAIMs, TUIaBJIIEHNE, KPUCTAUIU3AIIHS
(oTBepaeBaHME), KUIIEHUE, TeIonepeaaya (TerIONPOBOJHOCTh, KOHBEKIIHS, H3JIyueHUE);
ANEKTpU3alUsl Tell, B3aUMOJEUCTBUE 3apsJ0B, JNEHCTBHS JIIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBME MarHUTOB, IEHCTBHE MAarHUTHOTO TMOJIS HAa MPOBOJAHUK C TOKOM,
AIIEKTPOMArHUTHAsT MHAYKIIHUS) 110 OMMCAHUIO UX XapaKTePHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOe SIBIICHUE;
—pacrno3HaBaTh MPOSIBICHWE H3YYCHHBIX (PU3UYECKUX SBJICHHUN B OKpYXKAIOIIeM MHUpE, B
TOM uucie (pu3nveckue sBICHUS B MPU- POJE: MOBEPXHOCTHOE HATSDKEHUE M KANMIUISIPHBIE
SIBJICHUS B TMPUPOJE, KPUCTAIUIBI B mpupoje, uznydeHue CoiHila, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, OOpa3oBaHHME pOCHI, TyMaHa, WHEs, CHera; DJEKTPHUUYECKHUE SIBICHUS B



aTMocdepe, NMEKTPUUECTBO JKUBBIX OPraHU3MOB; MAarHUTHOE TOJIe 3eMid, Apei( MoJito- COB,
pOJIb MAarHUTHOTO TOJISL JUIS KU3HM Ha 3emiie, MOJSPHOE CUSIHUE; IPU 3TOM MEPEBOAUTH
MIPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICTATH CYIIECTBEHHBIC CBOMCTBA/IPU3HAKN (DPU3HUECKUX
SIBJICHUI;

—ONHCHIBaTh M3YYECHHBIE CBOWCTBA Tel W (pU3MUYEecKHe SBICHUS, UC- TOJB3Ys (PU3HUECKHUE
BEJIMYMHBI  (T€MIEpaTypa, BHYTPEHHSsSI OSHEPrus, KOJUYECTBO TEIUIOTHI,  yJAEIbHas
TEIUI0EMKOCTh BEIIECTBA, y/€IbHas TEIUIOTA IUIABJICHHUS, yIelIbHas TeIIoTa 1apooOpa3oBaHus,
yIelbHas TETUIOTa CrOPaHUs TOTUTNBA, KOA(P(PHUIIMEHT MMOJIE3HOTO NEHCTBUS TEIJIOBOM MAaIIMHBI,
OTHOCHUTEINIbHAsl BJIQXHOCTh BO3/yXa, JJIEKTPUUYECKUN 3apsi, cujla TOKa, DJIEKTPUYECKOE
HalpsDKEHUE, CONPOTHBJIEHWE MPOBOJHUKA, YAEJIbHOE COINPOTUBIIEHHUE BElIeCTBa, padoTa U
MOIIHOCTh IEKTPUYECKOTO TOKA); IPH ONMMCAHUU NPABUIBHO TPAKTOBATh (PU3UUECKUM CMBICI
WCTIOJB3YyEMBIX BEIMYUH, OOO3HAYCHHWS M CAWHUIBI (U3UYECKUX BEIMYHMH, HAXOJUTh
(opMyIibl, CBSA3BIBAIOLINE AAHHYIO (PU3MUECKYIO BEJIMYUHY C JPYTMMH BEIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

—XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBJICHUS U TNPOLIECCHI, UCIOJB3YsI OCHOBHBIE
MOJIOKEHUSI ~ MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUM  CTPOCHHS  BEIECTBA,  MPUHIUI
CYIIEPIIO3HINY TI0- JIeH (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsja, 3a- KoH Oma
JUId ydacTka 1enu, 3akoH J[xoyns—IJleHna, 3akoH COXpaHEHUs SHEPruu; IpU STOM JaBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alIUCHIBATh €r0 MaTEMaTHUECKOE BbIPAKEHHUE;
—OOBICHATh (PU3NYECKUE MPOLECCHl U CBOMCTBA TeJl, B TOM YHCJE U B KOHTEKCTE CUTYyaluil
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATh MPUYMHHO-CIIEJICTBEHHbBIE CBSI3U, CTPOUTH
o0BsicHeHHe U3 1—2 JIOTMYecKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3HUECKUX
SIBIIEHUH, GU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—peniath pacu€THbIE 3a/1a4k B 2—3 JeHUCTBUS, UCTOJb3Ys 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOIINE
¢u3nyecKkue BEJIWYUHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJjaud 3allUChIBaTh KPaTKOE YCIOBHUE,
BBISBJIATE HENOCTATOK JAaHHBIX ISl pEIIEeHUs 3aJadyd, BbIOMPATh 3aKOHBI M (POPMYyIIbI,
HeoO0XoAuMBble JUIsl €€ pEeIIeHus, IPOBOJUTh pac- YETHl U CPaBHMUBAThH MOJyYEHHOE 3HAUYECHUE
(GU3n4eCKOl BETMUNHBI C U3BECTHBIMHU JIaHHBIMU;

—pacrno3HaBaTh MPOOIEMbl, KOTOPbIE€ MOYKHO PEIINTh IPU MOMOIIM (U3UYECKUX METOJIOB;
UCIOJIb3YSl OIMCAHME MCCIEAOBAaHUsA, BBIACIATh IPOBEPSAEMOE IPEAINIONI0KECHHUE, OLCHUBATD
IIPaBUJIBHOCTH MOPSIKA POBEACHUS UCCIIEIOBAHMUS, JEJIaTh BBIBOBI;

—IIPOBO/IUTh ONBITHI 10 HAOMIOACHUIO (U3NYECKUX SBICHUH WINM (PU3MUECKUX CBONCTB Tel
(KanWJUIApHBIE SBJICHMS, 3aBUCHUMOCTb JaBJIEHUs BO3JyXa OT ero oObéMa, TeMuIepaTyphl;
CKOPOCTH mpouecca OCTBIBaHUs/HarpeBaHus IpH U3IIy4YCHUH oT 1BETa
U3IIyYaroLe/moriomaromeil  MOBEpXHOCTH; CKOPOCTb HCIAPEHHUs BOJbI OT TEMIIEPATyphbl
KUAKOCTU U IUIOIAIHN €€ MOBEPXHOCTH; IEKTPU3ALHNS TNl U B3aUMOJCHCTBUE DIIEKTPUUECKUX
3apsA70B; B3aMMOJCHCTBUE IOCTOSHHBIX MArHUTOB, BU3YaJIW3alldsd MAarHUTHBIX IOJEH
IIOCTOSIHHBIX MAarHMTOB; JEMCTBMS MarHUTHOIO IIOJIsI HAa IIPOBOJHMK C TOKOM, CBOMCTBa
3JIEKTPOMArHuTa, CBOMCTBA DJIEKTPOJABMIaTeiss MOCTOSHHOTO TOKa):  (hOpMYIHpOBATh
IIpOBEpsSiEMbI€ TPEINOJOKEHHUs, COOUpPaTh YCTAHOBKY M3 MPEUIOKEHHOTO OO0OpYyHdOBaHUS;
OIUCBIBATH XOJ1 OTBITA U (POPMYIMPOBATH BBIBOJIBI;

—BBINIOJIHATD NPSMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBLHON BJIAXXHOCTU BO3yXa, CHJIbI
TOKa, HAINpPSDKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX NPUOOPOB M JATYMKOB (DUBHUYECKUX
BEJIMYUH; CPABHUBATh PE3YJbTaThl U3MEPEHH C YUETOM 3aJJaHHOM aOCOIIOTHOM MOTPELIHOCTH;
—IIPOBOJIUTh MCCIIEJJIOBAHUE 3aBUCUMOCTH OJHON (pu3MyYecKod BEeTUYMHBI OT JpYroil c
UCIOJb30BAHUEM MPSMbIX H3MEPEHUH (3aBUCHUMOCTH CONpPOTHBIIEHHUS IMPOBOJHHKA OT €ro
JUIMHBI, TUIOIAJH MOTIEPEYHOTO CEYEHUS U YAECIBbHOIO CONPOTUBIICHUS BEIIECTBA TPOBOAHMKA;
CWJIbl TOKa, MAYIIET0 Yepe3 NPOBOJHUK, OT HANPSDKEHHs Ha IIPOBOJHUKE; HCCIIEIOBAHHE
MOCJIEIOBATEIbHOTO M MapajuIeJIbHOTO  COEAMHEHUH  NMPOBOJHUKOB):  IUIAHMPOBATH
UCCIIeIoOBaHNE, COOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHHs, CIeaysd MpeaioKeHHOMY
I1aHy, (PUKCUPOBATh Pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTH B BMJE TAaONMHUI U TpagHKOB,
JIeNIaTh BBIBOJIBI 110 pE3yJIbTaTaM MCCIEA0BAHMS;

—IIPOBOJIUTh KOCBEHHBbIE M3MepeHHs] (U3NYECKUX BEIMYMH (yIAeslbHAas TerI0EMKOCTh
BEIIECTBA, COMPOTHUBIIEHHE IPOBOJHUKA, pPabOTa M MOIIHOCTh AIIEKTPUYECKOTO TOKa):



IUTAHUPOBATh U3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIYS NPEII0KEHHON
WHCTPYKIIWH, ¥ BEIYUCIIATH 3HAUCHUE BEITMUUHBL;

—Cc0o0Ir01aTh MPaBUIIa TEXHUKH 0€3011aCHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYI0BaHUEM;
—XapaKTepu30BaTh MPUHIIMITEI IEHCTBUS HM3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTOpPO Ha WX OMUCaHHUA (B TOM YHUCIE: CHCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas
TypOuHa, amMIepMeTp, BOJIBTMETp, CUETUHK IEKTPUUECKONW SHEPTHH, JIEKTPOOCBETUTEIILHBIC
npuOOpHI, HArpeBaTeIbHbBIC AIIEKTPOIPUOOPHI (IPUMEPHI), AIIEKTPUUYECKHE MPEAOXPAHUTEIIN;
AIIEKTPOMATrHUT, 3JEKTPOJIBUTATENb IMOCTOSIHHOTO TOKA), HCIONB3ys 3HAHUS O CBOWCTBAaX
(bu3nvecKux SIBICHUA U HEOOXO0MMbIE (PH3HMUECKUE 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA U H3MEPUTEIbHBIE TPUOOPHI MO0 CXeMaM H
CXEMATUYHBIM PHCYHKaM (KHJIKOCTHBIH TEPMOMETpP, TEPMOC, IICHXPOMETp, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CTOPaHMsI, IEKTPOCKOTI, PEOCTAT); COCTABISATH CXEMBI AIIEKTPUIECKUX
Lenei ¢ nocie0BaTeIbHbIM U NMApAJIJICIIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3iiMyas yCIOBHbIE
0003HaYEeHUSI FIIEMEHTOB AIEKTPUUECKUX 1IeTIeH;

—IIPUBOJUTH MPUMEPBI/HAXOIUTh WHPOPMAIIHIO O MPUMEpPaxX MPaKTUIECKOTO HCIIOJIb30BAHHMS
(u3nyecKnx 3HaHUI B IOBCETHEBHOM JKU3HM JUIsl 0OecrieueHus: 0e30MacHOCTH MpU 00palieHuu
C mpuOOpaMH ¥ TEXHHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 370POBbS U COOIIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaIOLEl Cpene;

—OCYIIECTBJIATh TMOUCK WHPOpManuu (HU3NIECKOTO CcoJiepkaHus B cetu MHTepHeT, Ha
OCHOBE WMEIOIIUXCS 3HAHWU W MyTEM CpPaBHEHUS JOTOJHUTEIBHBIX HCTOYHHKOB BBIJIEISATH
WHPOPMAIIHIO, KOTOPAs SIBJISIETCS] IIPOTUBOPEYUBOM MITH MOXKET OBITh HEJIOCTOBEPHOM;
—WCIOJhb30BaTh TPU BBINOJHEHHH YYeOHBIX 3aJaHUl HAayYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3NYIECKOTO CONEpIKaHUsI, CIIPAaBOYHBIE MaTepHalibl, pecypchl ceTn HTepHeT; BiaaeTh
npuéMaMHl KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHMs HH(OpMalMM W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

—cCo3/7aBaTh COOCTBEHHBIC MHCHbMEHHBIE U KpaTKHE YCTHBIE COOOIIeHus, 0000Ias
MH(POPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB (PM3UUECKOTO COAEP)KaHUs, B TOM UHUCIIE ITyOJUYHO
IPEJCTABIATh PE3yJAbTaThl NPOEKTHOM WM MCCIENOBATENbCKON JEATENbHOCTH; MPHU 3TOM
IPaMOTHO HCHOJb30BaTh M3Y4YEHHBIH MOHATUIHBIN ammapaT Kypca (U3UKH, COIPOBOXKAATh
BBICTYIIJICHHE IPE3EHTALUEH;

—IIpU  BBINOJHEHUU Y4YEOHBIX TPOEKTOB M HCCIEAOBAaHUN (U3NYECKUX IPOLIECCOB
pacrpesiesiaiTe 003aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABIEHHBIMU 3aJjayaMH, CICIUTh
3a BBINOJIHEHUEM IIJIaHa AEUCTBUM U KOPPEKTUPOBATh €T0, aA€KBATHO OLIEHUBATh COOCTBEHHBIN
BKJIaJl B JICITEIbHOCTh PYIIbI; BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, MPOSBIIAS
TOTOBHOCTb Pa3periaTh KOH(IUKTHI.

9 k1acc

[IpenMerHbie pe3ynbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTpakaTh cPOPMHUPOBAHHOCTH
y 00yJaromuxcsi yMeHUH:
—MWCMONb30BaTh MOHATUS: CHUCTeMa OTCYéTa, MaTepualbHasg TOYKa, TPAEKTOPUS,
OTHOCHUTEIILHOCTh MEXaHWYEeCKOTO JABMXKeHUs, Aedhopmanus (ynpyras, IiacTUu4deckas), TpeHue,
LEHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH; LEHTP TsHKeCTH; abCOJIIOTHO
TBEPAOE TENO, LEHTP THKECTH TBEPAOTO Tela, PAaBHOBECHE; MEXaHWYECKHE KOJeOaHUS U
BOJIHBI, 3BYK, WH(QPa3BYK M YIbTPa3BYK; ODJIEKTPOMArHUTHBIC BOJHBI, IIKala D3JIEKTPO-
MarHUTHBIX BOJH, CBET, ONU30PYKOCTh U JadbHO30PKOCTh, CIEKTPbl HCIYyCKaHUS U
MOTJIOIEHHS; anb(da-, 6eTa- U raMMa-u3ITy4deHus, H30TOBI, SJepHas YHEPreTHUKaA,
—pasnuyath SABIEHUS (pPaBHOMEPHOE U HEPAaBHOMEPHOE TMPSMOJIMHEHHOE JBUKECHUE,
PaBHOYCKOPEHHOE TMpsIMOJIMHEHHOE JBIKEHHE, CBOOOJHOE MaJeHUE TeJ, pPaBHOMEpPHOE
JBUKEHHE TO OKPYXHOCTH, B3aUMOJICHCTBUE Tell, PEaKTUBHOE JBIKEHHE, KojeOaTelbHOe
JBUKEHHE (3aTyXarolllue W BBIHYXJCHHbIE KoJeOaHus), PE30HAHC, BOJHOBOE JBHIKEHUE,
OTPa)KEHUE 3BYKA, MPSIMOJIMHEHHOE pPACIpPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA,
MIOJIHOE€ BHYTPEHHEE OTpaKEHHE CBEeTa, pas3sio’keHHe Oeloro cBera B CHEKTP U CIOXKEHHE
CHEKTPaJIbHBIX I[BETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJMOAaKTHBHOCTh, BOSHUKHOBEHME
JIMHEWYATOr0 CIEKTpa H3IY4YEHHUs) MO ONUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMIUX JTaHHOE (PU3NIECKOE SBIICHUE;



—pacro3HaBaTh TMPOSIBICHHE H3YYCHHBIX (U3MUYECKUX SIBICHUH B OKpYXaromeM mupe (B
TOM 4YHcie (U3NYECKUE SBJICHUS B MpPHU- pOJIE: MPHIMBBI M OTJHUBBI, JIBUKCHUE IIJIAHET
ConHeyHOM CcHUCTEMBl, PEaKTUBHOE JIB)KEHUE >KMBBIX OPIaHHU3MOB, BOCHPUSTHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSCEHUE, CECMUYECKHE BOJIHBI, I[yHAaMH, 3XO, LIBETAa TE€J, ONTUYECKUE
ABJICHUSI B TPUPOJAE, OHOJOTMYECKOE JEHCTBHE BUAMMOTO, YIbTPa(UOIETOBOTO H
PEHTI€HOBCKOTO M3JIy4CHUH; E€CTECTBEHHBIN paJMOaKTUBHBIM (POH, KOCMHUECKHE Iy4H,
PaZvo0aKTUBHOE U3JIyYEHUE NTPUPOJHBIX MUHEPAJIOB; NEHCTBUE PaJMOAKTUBHBIX U3JIydEHUI Ha
OpraHM3M 4YeJIOBEKa), MPU ATOM IEPEBOJAUTH MPAKTUYECKYIO 3aJady B y4eOHYIO, BBLIEIATh
CYIIECTBEHHBIE CBOMCTBA/MPU3HAKN (PU3HUECKHX SIBICHUM;

—ONHCHIBAaTh M3yYCHHBIC CBOWCTBA T M (DU3UYECKUE SIBICHHS, HCIOJB3YySd (U3NUECKHE
BEJIMYMHBI (CpeIHssi W MIHOBEHHas CKOpPOCTb Teja IIpM HEPAaBHOMEPHOM JBH)KEHUH,
YCKOpEHHUE, NEepeMEIIeHHEe, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUs, CHJIa YIPYIOCTH, CHIIa
TSYKECTH, YCKOpEHHE CBOOOJHOrO NAJECHUs, BEC Tela, UM- IYJIbC Tea, UMILYJIbC CHJIbL,
MexaHuyeckas paboTa M MOIIHOCTb, NOTEHUMAbHAs »JHEpPrusi Teja, MOJHATOTO HaJ
MTOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPrus CXKATOW NPYXKUHBI, KUHETUYECKasi SHEpPrus,
MOJIHAsE MEeXaHWYecKas 3Heprus, NMepuoj U 4acToTa KojeOaHuM, JJIMHA BOJIHBI, TPOMKOCThb
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKa3aTeib MPEIOMIIEHHS Cpelibl); MPH OMHCAHUU
MPaBMWJIBHO TPAaKTOBaTh (PU3MUECKUN CMBICT HCHOJB3YEMBIX BEIU- YUH, OOO3HAUECHUS U
€IMHULIBI (PU3MYECKUX BEIMYUH, HAXOAUTHh (OPMYJbl, CBS3BIBAIOIINE JaHHYIO (DU3HUECKYIO
BEJIMYMHY C JIPYTUMU BEIMYMHAMH, CTPOUTH I'paduKU U3y4E€HHBIX 3aBUCHUMOCTEN (PU3NUECKUX
BEJIMYMH;

—XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBIEHUS W MPOLECCHI, UCHOJB3YS 3aKOH
COXPAaHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIUI CYEPIO3ULIUN CUJI, TPUHIIMII
oTHocuTenbHocTH ['anunesi, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHS WMITYJbCA, 3aKOHBI
OTpa)XeHUsI U TPEJIOMJICHHS CBETa, 3aKOHBI COXPAHEHMsI 3apsJ0BOT0 U MAacCCOBOIO YHUCEN MPHU
SJICPHBIX PEaKLUAX; MPU ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alKChIBaTh €ro
MaTeMaTH4ECKOE BBIPAXKCHHUC;

—OOBACHATH (PU3MUECKUE MPOLECCHl U CBOWCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CHUTYaIHi
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATH IPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH
00BSICHEHHE U3 2—3 JIOTUYECKUX IIaroB C OMOPOi Ha 2—3 M3YYEHHBIX CBOMCTBA (PH3NUECKUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—pemaTb pacy€THble 3a7a4yM (ONUpAIOLIMEcs HAa CUCTeMY U3 2— 3 ypaBHEHUIl), MCIIOJIb3Ys
3aKOHBl ¥ (OpMyJBl, CBSI3bIBarOlIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS
3aJjauu 3alUChIBATh KPATKOE YCIOBME, BBIABIISTH HEAOCTAIOIME WM HM30bl- TOUHBIE JAHHBIE,
BBIOMPATH 3aKOHBI ¥ (POPMYJIbI, HEOOXOIUMBIE ISl PELIEHUs, IPOBOAUTD PACUEThI U OLIEHUBATh
PEATMCTUYHOCTD MTOJIy4YEHHOTO 3HauUeHUsI (PU3MYECKON BEJINYHHBL;

—pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PELINTh IPU MOMOIIU (PU3HYECKUX METOJIOB;
UCIOJIb3YSl OIMCAHME MCCIEAOBaHUsSA, BBIACIATh IPOBEPSIEMOE IPEAINIONIOKEHUE, OLCHUBATh
IIPaBUWJIBHOCTh TIOPSJIKA IPOBEICHMS HCCIENOBaHMs, IEJIaTh BBIBOIBI, HHTEPIPETUPOBATH
pe3yibTaThl HAOIIOAEHUHN U OTBITOB;

—IIPOBOJIUThH ONBITHI 10 HAOMIOJACHUIO (U3NYECKUX SBICHUHA WINM (PU3MUECKUX CBONCTB Tel
(u3ydyeHue BTOporo 3akoHa HpIOTOHa, 3aKOHA COXpPAaHEHUsS PHEPIUHU; 3aBUCUMOCTH INEPHOJA
Koje0aHUH NPYKUHHOTO MasTHHKAa OT Macchl TIpy3a M KECTKOCTM  HPYKUHBI U
HE3aBUCUMOCTh OT aMIUIMTYAbl MalblX KoJeOaHWi; MpsIMOJMHEIIHOE  paclpoCTpaHEHHE
CBETa, pa3joXeHHe Oenoro cBeTa B CIEKTP; H3Y4Ye€HHE CBONCTB H300pakeHUS B
IUIOCKOM 3€pKajle M CBOMCTB M300pakeHUs MpenMeTa B coOuparolieil JuH3e; HabIoaeHue
CIUIOIIHBIX U JMHEHYATBIX CIIEKTPOB M3IYYEHHS): CAMOCTOSITEIbHO COOMpATh YCTAaHOBKY W3
n30BITOYHOTO Habopa 0O0OpYIOBaHMSA; ONMCHIBATE XOJ| OIBITAa W €ro pPe3yJabTarhl,
(GbopMynUpOBaTh BBIBOIbI;

—IIPOBOJIUTH MIPU HEOOXOJUMOCTH CEPHUIO MPSIMBIX U3MEPEHUM, OTIPEAEIsisl CpeHee 3HaUCHHe
u3MepsieMoil BenmuuuHbl ((POKycHOE paccTosiHHEe cOOMparolieil JIMH3bI); 000CHOBBIBATH BHIOOP
crioco0a U3MEepeHNs/U3MEPHUTEIBHOTO PHOOpa;

—IIPOBOJIUTh HCCIIEJOBAaHUE 3aBUCHUMOCTEH  (U3UYECKUX BEJIMYUH C HCIIOJIb30BAHUEM
NPSIMBIX M3MEPEHHMH (3aBUCHMOCTBH IyTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JIBH)KEHUU Oe3



HaYaJIbHOM CKOpPOCTH; Mepuojia KoJIeOaHWH MaTeMaTHYECKOro MasTHUKA OT JUIMHBI HHTH;
3aBMCHMOCTH yIJla OTPa)KEHUS CBETA OT yIJla MaJeHus U yriia NpejloMIIEHUs OT yIJia MaJeHus):
TUTAHUPOBATh MCCIIEOBAHUE, CAMOCTOSITEIBHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH PE3yNIbTAThI
MOJIy4EHHOH 3aBUCUMOCTH (PM3NYECKUX BEIWYHMH B BUJE TaOIHIl U rpaduKOB, IeIaTh BHIBOIBI
10 pe3yJibTaTaM MCCIEI0BaHMUS;

—IIPOBOJINTh KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYMH (CPEIOHSSI CKOPOCTh M YCKOPEHHE
Tella TPU PABHOYCKOPEHHOM JIBW)KEHUH, YCKOPEHHE CBOOOJHOTO TMAaJCHUs, >KECTKOCTh
NPYXUHBI, KOOPPUIMEHT TPEHUS  CKOJBXKEHHS, MEXaHH4yeckas paboTa U MOIIHOCTH,
4yacToTa U NepuoJ KoyebaHUil MaTeMaTUYeCcKOoro U Npy>KMHHOTO MasgTHUKOB, ONTUYECKas CUjia
coOMparomeld JUH3BI, PAAMOAKTHBHBIA (OH): IUIAHUPOBATH H3MEPEHHUs; COOUpaTh
SKCHEPUMEHTAJIbHYIO YCTAHOBKY M  BBIOJHSTH M3MEPEHUs, Cleaysd IpeaioKEHHON
WHCTPYKIWH; BBIYMCIATh 3HAYCHHWE BEIIMYMHBI U aHAIM3UPOBATH IOJYYCHHBIE PE3yIbTaThl C
y4€TOM 33JaH- HOM IOTPELIHOCTH U3MEPEHMUI;

—Cco0JII0/1aTh IPaBUJIa TEXHUKU O€30MacHOCTH NPpH paboTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;
—pa3nu4aTh OCHOBHBIE MPU3HAKU M3YyYEHHBIX (PU3NYECKUX MOJe- JIel: MarepualibHas TOUKa,
abCOIOTHO TBEPJOE TENO, TOYEUHBbI HCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IJaHETapHas
MOJIeNIb aTOMa, HYKJIOHHAsi MOJIeNIb aTOMHOTO s1/1pa;

—XapaKTepu30BaTh MPUHIIMITEI IEHCTBUS HM3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha MX ONUCaHUS (B TOM YHCIE: CIHUIOMETP, JATUYUKHU IOJIOKEHUS, PACCTOSHUS U
YCKOpPEHUs, pakeTa, HXOJIOT, OYKH, IMEpHUCKoM, QoToanmapaT, ONTUYECKUE CBETOBOBI,
CIEKTPOCKOI, JI03UMETp, Kamepa BuibcoHa), ucnosib3yst 3HaHHMS O CBOMCTBax (PM3MUECKUX
SIBJICHUN ¥ HE00X0AU-Mble (PU3NUECKHE 3aKOHOMEPHOCTH;

—WCIONb30BaTh CXEMbl M CXEMATUYHBIE PHCYHKH HW3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
M3MEpPUTENbHBIX MPUOOPOB U TEXHOJIOTUYECKUX TPOLECCOB IMpPH pELIEHUU Y4eOHO -
MPAKTUYECKUX 3aJ1a4; ONTHYECKHE CXEMBbI JJIsl TOCTPOCHUSI U300paKEHUI B INIOCKOM 3epKajie U
coOuparoIei JIMH3E,

—IIPUBOJUTH IPUMEPBI/HAXOIUTh HH(POPMALIMIO O NMPUMEPaX MPAKTUYECKOTO MCIIOJIb30BaHMS
(bM3UYECKUX 3HAHUI B TIOBCEHEBHOM JKM3HU JUTsl oOecrieueHus: 0€301MacHOCTH TIPH 00paIeHun
¢ mpubopamMM 1 TEXHUYECKUMH YCTPONUCTBAMH, COXPAHEHUS 370POBbS U COOIIONEHUS HOPM
9KOJIOTUYECKOT0 MOBEICHUS B OKPYKAIOIIEH CpeIe;

—OCYILECTBJIATh MOMCK MH(pOpMauu (U3MUECKOro coiepkaHuss B ceTu VIHTepHer,
CaMOCTOATEJIBHO ~ (OPMYJIUpPYST IOMCKOBBIM  3ampoc, HAXOQUTh IYTH  ONpPEIEICHUS
JOCTOBEPHOCTH  MOJy4eHHOH HH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCA 3HAaHUH U
JOTNOJIHUTEIbHBIX UCTOYHUKOB,;

—MHCIOJb30BaTh IPU BBINOJHEHUHM Y4YEOHBIX 3aJaHUIl HAay4yHO-NOMYJSPHYIO JIUTEpaTypy
(U3NYECKOro coJepKaHMs, CIPaBOYHbIE MaTepHualbl, pecypchl ceTh HHTepHeT; Bianersb
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HMH(GOpMALMKU U3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

—C03/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOLICHHS HAa OCHOBE HMH(pOpMAIMU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MYECKOrO cojepikaHus, MyOJIMYHO MPEACTAaBIATh PE3YIbTaThl
IIPOEKTHOW MJIM MCCIEI0BATENbCKOM JIEATENIbHOCTH; NPU 3TOM TI'PaMOTHO HCIHOJIb30BaTh
W3yYEHHbI TOHATHHMHBIA anmapaT M3ydaeMoro pas- fena (U3MKM U COINPOBOXKAATh
BBICTYIIJICHHE Tpe3eHTaLuel ¢ ydéTOM 0COOCHHOCTEH ayIMTOPUH CBEPCTHUKOB.
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