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AHHOTanus K pado4eil nporpamme no npeamery «®@uzuka» a.edu.ru
Pabouas mporpamma y4eOHoro mpenmera «@PH3UKa» Ha YpOBHE OCHOBHOTO OOILIEro

0o0pa3oBaHMsl COCTaBJIEHA B COOTBETCTBHHM C TpeOOBaHUSIMH, YTBepkAEHHBIMU DenepanbHbIM
rocy1apcTBEHHBIM 00pa30BaTeNIbHBIM CTaHJAPTOM OCHOBHOI'O OOIIEro 00pa3oBaHHUs.

PaGouas mporpamma o ¢usuke A ydamuxcs 7-9 kinaccoB, pazpaboTaHa Ha OCHOBAHHUH
CICAYIOUX HOPMATUBHO-IIPABOBBIX JOKYMCHTOB U MAaTCPUAJIOB:

v’ (enepansHoro 3akona "O0 obpaszoBanuu B Poccuiickoii Menepanuu" ot 29.12.2013 Ne
273-D3 (1.6 cT.28);

v’ (enepasbHOTO TOCYIapCTBEHHOTO 0OOPa30BaTEIBHOIO CTaHIApTa OCHOBHOTO OOIIEro
oOpazoBanusi (mpukaz MuHHUcCTepcTBa mpocBelieHuss Poccuiickorn  ®Dexpepanuu
(Munnpocsemienus Poccun ot 31.05.2021 Ne 287);

v/ KOHIENIMK TMpernogaBaHusi ydeOHoro mnpeamera «®Du3uka» B 00pa30BaTEIbHBIX
opranmzanusx P®d, peanusyrommx OCHOBHbIE OO0IIe00pa3oBaTeIbHbIE MPOTPAMMBI,
yrBepkAE€HHbIE penieHneM Kosuterun MuHncTepeTBa IPOCBEUICHUSA(IIPOTOKON  OT
03.12.2019 1.);

v npumepHoil paboyedl mporpamMmbl MO (PU3MKE HA YPOBHE OCHOBHOIO OOIIETO
oOpazoBanust maia 5-9 KimaccoB 00meo0pa3oBaTeIbHBIX OpraHu3anui  (omo0peHa
pemeHreM  QenepanbHOTO  y4eOHO-METOIMYECKOT0  OOBEAMHEHUS IO  olueMy
obpazoBanuto mpotokoia 3/21 ot 27.09.2021r.);

v mporpammbl «Du3nKa» st 00y4aroIUXCs 7-9 KI1accoB 0011e00pa3oBaTeIbHbIX IIKOJ
aBTopoB: E. M. I'yrauk, M.A. IlerpoBa, O.A. UepHukoga.

esn npeamera:

® YCBOGHHME YYALIUMMCSA CMbICIAa OCHOBHBIX IOHATHH M 3aKOHOB (DM3UKH, B3aUMOCBA3U
MEXy HUMH;

e (QopmupoBaHUE CHUCTEMBI HAY4YHBIX 3HAHUN O MpPUPOJE, €€ (PyHAAMEHTaJIbHBIX 3aKOHAX
JUTSL TOCTPOCHHS MIPECTAaBICHNS O (PU3MUECKON KapTHHE MUPA;

e cucTeMaTu3alMs 3HaHUH O MHOrooOpasuu OOBEKTOB M SIBICHUH MNPHUPOIBI, O
3aKOHOMEPHOCTSAX MPOLECCOB M O 3aKOHAX (U3MKM ISl OCO3HAHMS BO3MOXKHOCTHU
Pa3yMHOTI'O UCIIO0JIb30BaHUA }IOCTH)KCHI/II;'I HAayKH B I[HJ'IBHC?IHIGM Pa3BUTHUHU LHUBUIIN3AlIUU,

e (opMupoBaHHe yOEKIEHHOCTH B IO3HABAEMOCTH OKPY’KAIOIIEr0 MUPA U JOCTOBEPHOCTH
HAYYHBIX METO/I0B €T0 U3yUeHMUS;

® OpraHusanyAa 5KOJIOTrMYCCKOTO MBIINUJICHUA U HEHHOCTHOTO OTHOIICHUA K ITPUPOIC,

® pa3BHUTHE MO3HABATEJIbHBIX UHTEPECOB U TBOPUYECKUX CIOCOOHOCTEH ydaluxcs, a TaKkkKe
UHTEpeca K PACUIMPEHHI0 U YriyOneHuto (pU3NYecKuX 3HaHUH U BBIOOpa (M3MKU Kak
npo(UIBLHOTO MPeIMETA.

JocTixeHue neneit odecreunBaeTcs pelieHueM cJIeyIoImMX 3a1a4:

® 3HAKOMCTBO Yy4JallUuXxCd € MCETOJOM HAYYHOr'o ITIO3HAHHMA W METOAAMM HCCICIOBAaHUA
00BEKTOB U SIBICHUN TPUPO/IBI;

® [IpUOOpEeTEeHHE yJaluMHCsS 3HAHUH O MEXaHMUYECKUX, TEIUIOBBIX, 3JE€KTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHUSX, (PU3NYECKUX BETUUMHAX, XapPaKTEPU3YIOIIMX 3TU SIBICHUS;

e (GopMHpPOBaHME Y YyYalIUXCs YMEHUM HAOII0JaTh TPHUPOIHBIC SBICHUS U BBIOJHITH
OIIBITHI, na6opaTopHLIe pa6OTBI n SKCIICPUMCHTAJIBHBIC HUCCIICAOBaHUA (¢
UCIIOJIb30BAaHUEM H3MEPHUTEIbHBIX MPUOOPOB, IIMPOKO NMPUMEHSEMBIX B MPAKTHUECKOU
JKU3HU,

® OBJIQJICHUE yYAIlMMUCS TaKMMH OOLIEHAyYHBIMU MOHATUSAMH, KaK MPUPOAHOE SIBICHUE,
OMIIUPUYECKH YCTAHOBJIEHHBIH (akT, mpoliema, TUMOTe3a, TEOPETUYECKUH BBIBOJ,
pe3yNbTaT 3KCIePUMEHTAIBHON MPOBEPKHU;

® [IOHMMAaHHE yYallUMHCS OTIMYMN HAay4yHBIX JAHHBIX OT HEMpPOBEpEeHHOW HMHpOpMaIuH,
LIEHHOCTH HAayKW JJIsl YAOBJIETBOPEHUS OBITOBBIX, MPOM3BOJCTBEHHBIX M KYJIBTYPHBIX
NoTpeOHOCTEN uenoBeKa.



C yuérom nporpammsl Bocnutanuss MAOY COIL Ne§ B pabGoueil mporpamme oTpakaercs

peaiM3anysi BOCIUTATENBHOIO TMOTEHIMada Ypoka (U3UKH, KOTOPBI MpEANoaraeT
UCITOJIb30BAaHUE DPA3JIUYHBIX BHUJOB M (OPM ACATENBHOCTH, OPUEHTHPOBAHHOW Ha IIEJICBbIC
IPUOPUTETHI, CBA3aHHBIE C BO3PACTHBIMU OCOOEHHOCTSIMH O0YUaIOIIUXCSI:

v IMPUBJICYHCHUC BHUMAHHA o6yqa}01u14xc>1 K OCHHOCTHOMY AacCIICKTYy HM3Yy4Ya€MbIX Ha YPOKE

SIBIICHHUI, OpraHW3alMi0 WX pPadOThI C IOJIy4aeMOW Ha YpPOKE CONHUAIBHO 3HAYUMOUN
uHpOpMaILell — HHUIIMUPOBAaHUE e€ 0OCYKICHHUS, BHICKa3bIBaHUS O0YYAIOIIUMHUCS CBOETO
MHEHHS 110 e€ MOBOTy, BHIPA0OTKA CBOETO K HEH OTHOIICHUS;

JICMOHCTpAIIMIO OOYYaroIUMCs TMPHUMEPOB OTBETCTBEHHOT'O, TI'PAKIAHCKOTO IOBEICHUS,
MPOSIBIICHUST YEIIOBEKONIOOUS U JOOPOCEPIEeYHOCTH, 4Yepe3 MOJ00p COOTBETCTBYIOIIETO
Marepualia Juis paboThl Ha YpOKe, TPOOJIEMHBIX CUTYaIMi J1JIsi 00CYKIICHUS B KJlacce;
NpUMEHEHHEe Ha YpOKE MHTEPAaKTUBHBIX ¢opM paboTel ¢  00Oy4yaromuMUCs:
UHTEJUICKTYaJIbHBIX UTP, CTUMYJIUPYIOIIMX MO3HABATEIbHYIO MOTHBAIUIO OOYYaIOUIMXCS;
JIMJIaKTUIECKOTO TeaTpa, Tlie OJyYCHHbIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPAITBHBIX
MOCTAaHOBKAX; JHUCKYCCHH, KOTOPBIC AIOT O0YYarOIIMMCS BO3MOKHOCTb MPHOOPECTH OIBIT
BEJICHUSI KOHCTPYKTUBHOTO JHaJiora; rPyMIIOBOM pabOThl WM pabOThl B Mapax, KOTOPbIC
y4daT 00y4arourxcsi KOMaHIHOH paboTe U B3aUMOJICHCTBUIO C IPYTUMHU O0YYAIOITUMHUCS;
VWHHUIMUPOBAHKUE M TOJICPIKKA HCCIIEIOBATEILCKON IESTEIBHOCTH 00YYAIONIMXCS B PaAMKax
peaM3aluy UM WHAWBUIYaIbHBIX U TPYIIOBBIX UCCICIOBATEIBCKUX MIPOCKTOB, YTO JAaCT
00yYaloNMMCsl  BO3MOXKHOCTh ~ MPUOOPECTH  HABBIK  CaMOCTOSITCIBHOIO  PEIICHHS
TEOPETHYECKOM MPOOJIEMbI, HABBIK T'CHEPUPOBaHUS U O(OpMIICHHS COOCTBEHHBIX HJICH,
HaBBIK YBAXUTEJIBHOTO OTHOILICHHUS K YY)XKUM HAESIM, OQPOPMIICHHBIM B paboTax IpYrux
UCCIIeIOBATENICH, HABBIK IMyOJIMYHOTO BBICTYIJICHUS TIEPE]] ayIMTOPUEH, apryMEHTUPOBAHUH
OTCTaMBAHUS CBOCH TOYKH 3PCHHUSI.

Y4eOHBIM IIaHOM Ha U3ydeHHe (GU3UKH OTBOAUTCS 242 Jaca.
[Tporpamma peanuzyercs:

- o 7 kitacca B 00beMe 70 yacoB B 1o, 2 4aca B HEZEIIO;

- s 8 kitacca B 00beme 70 yacoB B rof, 2 yaca B HEJEIIO;

- 11 9 kiracca B 00beMe 102 yaca B roj, 3 yaca B HEJEIIO.

Pabouas nporpamMma 1o ¢pusuke npeanoiaraeT ucroib3oBaHue cieayromero YMK:

1.

2.

YyeOnuk. Gusuka — 7 knacc, aBrop A.B. II€peimkun, A.W. UBanoB; PekomengoBano MO
P® . Mocksa. «IIpocBemienue»;

Pabouas terpans. @usuka 7 kinacc k yueOHuky A.B. Ilépeimkuna/ T.A. Xannanosa, H.K.
Xannanos. [poda.

VYyeOnuk. @usuka — 8 knacc, aBtrop A.B. II€peimkun, A.W. NBanos; PekomengoBano MO
P® . Mocksa. «IIpocBemienue»;

Pabouas Terpanes ®usuka § kiacc k yueOHuky A.B. [l€perukuna/ T.A. Xannanosa, H.K.
Xannanos. [poda.

VYuebnuk. Pusuka — 9 knacc, aBrop A.B. Ilépeimkun, I'yrhuk E.M, A.W. UBanos, Ilerpoa
M.A. PexomengoBano MO P® . Mocksa. «IIpocsemenuer;

Pabouas terpaap ®Pusuka 9 knacc k yueonuky A.B. Ilépermkuna/ T.A. Xannanosa, H.K.
XanHnanos. [Ipoda.

IInanupyemMsble pe3yJbTaTbl OCBOCHHS Y4eOHOIO NpeaMeTa.

Nzyuenne yuebHOTO MpenMera «Du3nka» Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs

JOJDKHO — o0ecreynBaTh JIOCTHXKEHHE CJHEIYIOIUX JIMYHOCTHBIX, METaNpeIMETHbIX H
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

Jluunocmmuoie pe3yiomantvl



Ilampuomuueckoe 6ocnumanue:

—TIPOSIBJICHUE MHTEpeCa K MCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (pH3MUECKOM
HayKH;

—IIEHHOCTHOE OTHOUIICHUE K IOCTUKEHUSM POCCUNUCKUX YUEHBIX-(DU3HUKOB.

I'pasicoanckoe u 0yxo6HO-HpABCMBEHHOE 0CNUMAHUE:

—TOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCYX/JIEHUHU OOIIECTBEHHO- 3HAYMUMBIX M STHUYECKUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUHN (PHU3HKH;

—OCO3HaHHUE BaXXHOCTH MOPAIbHO-3TUYECKUX IPUHIUIIOB B ACATEIBHOCTH YYEHOIO.
dcmemuueckoe ocnumanue:

—BOCIPUATHE 3CTETUYECKUX KauyecTB (PU3UYECKOM Hayku: €€ IapMOHUYHOIO IOCTPOEHHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH. L[eHHOCTH HAy4YHOT O ITO3HAHMUSL:

—OCO3HaHUE IIEHHOCTU (PU3MYECKONM HAyKM KaK MOIIHOIO MHCTPYMEHTa IIO3HaHMUSA MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIEH COCTABIISIONIEN KYJIbTYPBI,

—pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, HHTEPECa K UCCIIE0BATEIbCKOM JeITEIbHOCTH.
Dopmuposanue Kyibmypsl 300p06bsi U IMOYUOHATLHO20 ONAONONY YU

—O0CO3HaHUE LIEHHOCTH 0€30MacHOro o0pasa KU3HU B COBPEMEHHOM TEXHOJOIMUECKOM MHUpE,
Ba)XHOCTHU IMPaBHJI 0E30MAaCHOTO TMOBEACHUSI HA TPAHCIIOPTE, HA JOPOTax, C JIEKTPUUYECKUM U
TEIUIOBBIM 00OPYAOBAaHUEM B JOMAILIHUX YCIOBHUSAX;

—Cc(OpMUPOBAaHHOCTb HaBbIKA pe(IIEKCUU, IPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOIo ke
IIPaBa y APYyroro 4eJoBeKa.

Tpyoosoe éocnumanue:

—AaKTHUBHOE y4YacTHE€ B PELICHMM IPAKTHUUECKUX 3a/lay (B paMKaxX CEMbHM, ILIKOJbI, TOpOja,
Kpasi) TEXHOJOTMYECKOW M COLHMAJbHOM HAlpaBICHHOCTH, TPEOYIOUIMX B TOM 4YHCIE U
(bu3nUecKux 3HaHUM;

—MWHTEPEC K MPAKTHYECKOMY H3y4eHHIO MpOo(ecchuid, CBA3aHHBIX C (PU3HUKOM.

IKono2uueckoe gocnumanue:

—OpUEeHTAalMs Ha TpPUMEHEeHHE (U3MYECKHX 3HAHWW JUIS pElIeHHs 3aJad B 00JIaCTH
OKpY’KalomIel Cpefbl, MIIAHUPOBAHUS TIOCTYIKOB M OIIEHKH MX BO3MOJKHBIX ITOCIICACTBUHN JIJIS
OKpY’Karollel cpeibl;

—OCO3HaHUE TJI00AIBHOTO XapakTepa SKOJOTHYECKUX NPOOJIeM U MyTeH WX PEeIICHHS.
Aoanmayus ob6yyaiowje2ocs K UsMEHAIOUWUMCSL YCI0BUAM COYUATLHOU U NPUPOOHOU CPeObL:
—TOTPEOHOCTh BO B3aMMO/ICHCTBUU MIPU BBINOJIHEHUH HUCCIIE0BAaHUN U POEKTOB (PU3UUECKOM
HAIPaBJIEHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSM JIPYTHX;

—TIOBBIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO AEATEIbHOCTD;
—TOTpeOHOCTh B (OPMHUPOBAHUU HOBBIX 3HAHUN, B TOM uucie (HOpMyIUpOBaTh HJEH,
TIOHATHS, THIIOTE3bl O (PU3MYECKHX OOBEKTaX U SIBICHUSX;

—O0CO3HaHUe JePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKH;
—IIJJAHUPOBAaHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUYECKIX 3HAHHIA;
—CTpEeMJICHHE aHAJTU3UPOBATh M BBISBIATH B3AaUMOCBSI3U MTPHPOIBI, 00IIECTBA M IKOHOMHKH, B
TOM YHCJI€ C UCII0JIb30BaHUEM (DU3NYECKUX 3HAHMIA;

—OIICHKa CBOMX JICHCTBUH C Yy4YETOM BIMSHUS Ha OKPYXKAIOMIYIO CpPEdy, BO3MOXHBIX
rI100aJILHBIX TTOCIIEACTBHIA.

Memanpeomemmuoie pe3ynbmamaul

7 Knacc

Ynueepca.rtbnble Nno3HasamebHble OCUCMBU:

bazoevie nocuueckue oeticmsus:

—BBIABIIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIE TPU3HAKHA OOBEKTOB (SIBICHUN);
—YyCTaHaBJIMBATh CYILECTBEHHBIN MpPU3HAK KIacCU(UKALUU, OCHOBAHUSA IJs1 000OLICHUS U
CpaBHEHUS,

—BBIABJIATh 3aKOHOMEPHOCTH M MPOTHBOPEYMS B paccMaTpUBaeMbIX (akTaxX, MAHHBIX U
HAOJII0/IEHUAX, OTHOCAIIMXCS K (PU3MUECKUM SIBJICHUSIM;

—BBIABJIATh NPUYUHHO-CIICACTBEHHBIE CBA3M NpPU M3yYeHUHM (U3UUECKUX SBICHUH H
IIPOILIECCOB;  JIeNaThb BBIBOJABI C  HMCIOJIb30BAHWEM JIEAYKTHBHBIX M  HWHJIYKTHBHBIX



YMO3aKJIFOYCHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SX (DU3NUCCKUX BEIUYUNH;

baszosvie uccnedosamenvckue oeucmeust:

—HCIOJIb30BaTh BOMPOCHI KaK MCCIICI0BATEIbCKUN HHCTPYMECHT MTO3HAHHUS,

—TMPOBOANUTH 1O CAMOCTOSATEIHLHO COCTABJICHHOMY IUIAHY OITBIT, HECIOKHBIN (H3MYECKUI
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHHE (PU3UUECKOTO SIBICHUS;

Paboma ¢ ungpopmayueii:

—MPUMEHATh Pa3UYHbIE METOJbI, MHCTPYMEHTBI W 3alpoChl MpPU TOMCKE H O0TOOpe
uH(pOpMAIIMK WK JaHHBIX C YUETOM MPEIOKESHHON YUeOHOM (hU3NUECKOM 3a1auu;
—aHaJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HH(OPMAIIMIO PA3TUYHBIX BH/IOB
u (popM mpeacTaBieHus;

YHllBepCtlJleble KOMMYHUKamMueHbvle oeiicmeus

Obwenue:

—B X0Jie 00CYXKIeHHsI y4eOHOro MaTepuana, pe3yibTaToB JabopaTopHBIX pabOT U MPOEKTOB
3aJaBaTh BOMPOCHI M0 CYIIECTBY OOCYKJAaeMOW TeMbl M BBICKA3bIBATh WUJCH, HAllEJCHHbIC Ha
pelIeHne 3aaui U MoJAepKaHue OJ1aroKenaTeIbHOCTH OOLICHNUS;

—COIOCTABIISATh CBOU CYXJICHHUSA C CY>KICHUSIMH IPYTHX YYaCTHHUKOB JMaora, 0OHapyXuBaTh
pPa3JIMYME U CXOJICTBO MO3ULIHIA;

—BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

—IIyOJIMYHO MPEACTABIATh PE3YAbTAThl BHINOTHEHHOTO (PU3UYECKOTO OIBITAa (IKCIIEPUMEHTA,
MCCJIEIOBAHMS, TIPOEKTA).

Cosmecmuas oesmenbHOCHb (COMPYOHUYECMBO):

—TIIOHUMaTh W WCIOJIB30BaTh MPEHMYIIECTBA KOMAHJIHONW M WHAMBHAYAIbHOH pabOThI mpu
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

—MOpUHUMATh LI COBMECTHOM JESATENbHOCTH, OpPraHW30BBIBaTH JIEUCTBUS 1O €€
JOCTHXKCHHIO: PaCpeiessiTh POIU, 0OCYXKIaTh MPOIECCHl U PE3YJIbTAThl COBMECTHON PaOOTHI;
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

—BBIMIOJIHATH CBOIO YacThb pPa0OTHI, JOCTHTas KadyeCTBEHHOrO pe3yjbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

—OLIEHUBATh KaueCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSAM, CaMOCTOSTEIHHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

Yuueepcanwvnuvie pecynamusnsie deiticmeus

Camoopeanuzayus:

—BBIABIATh MPOOJEMBI B KU3HEHHBIX U Y4YEOHBIX CHUTyalMsIX, TPEOYIOIIMX MAJis PeIleHus
buznYeCKUX 3HAHMUIA;

—OPHUCHTHPOBATHCS B PA3JTUYHBIX MTOIX0JaX MPUHSITHS pEIIeHUN (MHIUBUIYAIbHOE, TPUHITHE
pellleHus B TPYIIe, MPUHITHE PEIICHUH TPYIINOii);

—CaMOCTOSTEIbHO COCTAaBJISITh QITOPUTM PEIICHUs (PU3UYECKOW 3aJaydl WM  TUTaHa
UCCIIEIOBAaHMUSI C Y4€TOM HMEIOIIUXCS PECypcoB H  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATH Mpe/IaraeMble BAPHAHTHI PEIICHUN;

—J1enaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmpons (pegrexcus):

—J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAIMH U Mpeaarath IaH e€ N3MEeHEHUS;

—OOBSICHITh TPUYMHBI JOCTHXKCHUS (HETOCTH)KCHUS) PE3YJIbTaTOB JEATECIHHOCTH, N1aBaTh
OIICHKY TTPHOOPETEHHOMY OIIBITY;

—OIIEHUBATh COOTBETCTBUE PE3YJIbTATA IICJIA U YCIIOBHSIM.

IOMOYUOHAIbHBIL UHMENTEKI.

—CTaBUTh ce0s1 HA MECTO JPYroro YeJOBeKa B XOJI€ CIOpa WM JUCKYCCHH Ha HaydHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY IPYTOTO.

Ipunsmue cebs u Opyeux:

—TIpU3HABATh CBOE MPABO Ha OMIMOKY MPH pelieHNN (PU3MUECKUX 3a/1ad WIH B YTBEPKIACHUSIX
Ha HaYYHbBIE TEMBI M TAKOE e MPaBo JPYroro.



8 knacc

Yuueepcaﬂbuble no3HasamesibHble OClUCIEUA:

bazosvie nocuueckue oeticmeus:

—BBISABIIATH U XaPaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKA OOBEKTOB (SIBJICHHIA);
—YyCTaHaBJIMBaTh CYIIECTBEHHBIM MPHU3HAK KJiIacCHU(UKAIIMU, OCHOBAaHUS Il O0OOIIECHUS W
CPaBHCHUS,

—BBISBIIATh 3aKOHOMEPHOCTH M TIPOTUBOPEYHMS B paccMaTpuBaeMbIX (akTax, AaHHBIX U
HAOJIOICHUSAX, OTHOCSAIINXCS K (DU3UUCCKUM SIBIICHUSIM;

—BBISBIIATh TNPUYMHHO-CJICJACTBEHHBIC CBS3M TNPHU H3YyYECHUH (PU3UYECKUX SBJICHUU U
MPOIIECCOB;  JENaTh BBIBOABI C  HCIIOJB30BAHMEM  JICAYKTHBHBIX W  HWHIYKTHBHBIX
YMO3aKIJIFOUCHHH, BBIJIBUTATh TUIIOTE3bI O B3AMMOCBS3SIX (PU3NUECKUX BEITUYMH;

—CaMOCTOATENBHO BBIOMpPATh CIOCOO pelieHus yueOHOH (u3Mueckoil 3amaum (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PEUICHHS, BHIOOP HAMOOee TOIXOASAIIET0 ¢ YYETOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTCPHUCB).

basosvie uccnedosamenvckue oeticmeusi:

—HCIOJIB30BaTh BOMPOCHI KaK MCCIIC0BATEIbCKUN HHCTPYMEHT TIO3HAHUS;

—IIPOBOJIUThH TI0 CAMOCTOSITENIFHO COCTaBJICHHOMY ILJIaHY OIIBIT, HE- CIOXHBIH (PU3HUSCKUI
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE (PUINICCKOTO SIBIICHUS;

—OIICHUBAaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh HH(DOPMAIIMIO, IMOJYYCHHYIO B XOJE
UCCIICIOBAHHS WIIH YKCIICPUMEHTA;

—CaMOCTOSATEIBHO (OPMYITHPOBATh O0OOIICHHS W BBIBOJBI O pPE3yJbTaTaM IPOBEAEHHOTO
HaOJIFOICHUS, OTIBITA, UCCIICIOBAHMS,

—IPOrHO3UPOBaTh BO3MOXKHOC JalbHEHIeEe pa3sBUTHE (U3UYECKHX IPOIIECCOB, a TaKXKe
BBIJIBUTATH TIPEATOJIOKEHUS 00 X Pa3BUTHH B HOBBIX YCJIIOBHUSX U KOHTEKCTAX.

Paboma ¢ ungopmayueti:

—IPUMEHATh Pa3jIMYHbIC METOJbI, WHCTPYMEHTBI M 3allpoChl TIPU TIOMCKE H OTOOpE
UH(POPMAIIUU WU TAHHBIX C YYETOM MPEUIOKEHHON yaeOHOU (DU3NYECKOil 3a1auu;
—aHaJIM3UPOBaTh, CHUCTEMATH3HPOBATh M HMHTEPIPETUPOBATH HH- (OPMAILUIO Pa3IHUHBIX
BUJIOB U (POPM IIPEICTABIICHHUS;

—CaMOCTOSTEIbHO BBIOMPATh ONTHMAIbHYIO (OpPMY TMpeacTaBicHUS HHOOPMAIMA |
WLTIOCTPUPOBATH pellaeMble 33]]aui He- CJIOXKHBIMU CXEMaMH, TUarpaMMaMu, HHOH rpadukoi
1 UX KOMOWHAIIUSIMH.

YHu8epCtlJleble KOMMYHUKamueHble oeiicmeus

Obwenue:

—B X0jI€ O0CYXXJIeHUsI y4eOHOTO Marepuaia, pe3yJbTaToB JIA0OPaTOPHBIX PabOT U MPOEKTOB
3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOU TeMbl U BhICKA3bIBaTh MJICH, HAIlCJICHHBIC Ha
pelleHure 3a7auu U NoepKaHne OIarokenareaIbHOCTH OOIEHHUS;

—COIOCTABIISATh CBOU CYXJICHUS C CYKICHUSIMH JPYTHX YYaCTHUKOB JHaJiora, 0OHApPYKUBATh
pa3auvue U CXOACTBO MO3UIINH;

—BBIPaXKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX M MUCHMEHHBIX TEKCTAX;

—ITyOJIMIHO TPEJICTABIATh PE3YIbTAThl BBHITIOJTHEHHOTO (PU3NYECKOTO OIBITAa (IKCIIEPUMEHTA,
WCCJIEI0BAHMUS, TIPOEKTA).

Cosemecmuas OesmenbHOCHb (COMPYOHUYECMBO):

—TIIOHUMaTh W WCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUAYAIBHOH pabOTHI TIPH
pelIeHnr KOHKPETHON (pU3NYECKOM MPpOOIeMbl;

—IPUHUMATh eI COBMECTHOW JIEATCILHOCTH, OPTraHU30BBIBATh JCUCTBUS 1O e
JOCTHKEHHUIO: PaclpeiessITh PO, 00CYXKIaTh MPOIECCH U PE3YIbTaThl COBMECTHOW pabOTHI;
0000111aTh MHEHUS HECKOILKUX JIOIEH;

—BBITNIOJIHATE CBOKO YacTh pabOThI, JOCTUTas KadeCTBEHHOrO pe3yjbTaTa II0 CBOEMY
HAIMPaBJICHUIO U KOOPIMHUPYS CBOU JICHCTBHS C APYTUMH WiCHAMUA KOMaH/IbI;

—OIICHUBATh KAa4eCTBO CBOEr0 BKJIaja B OOIIMN MPOAYKT MO KPHUTEPUSAM, CAMOCTOSTEIBHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.



Ynueepcanwvnuie pecynamuensie oeiicmeus

Camoopeanuzayus:

—BBIABIIATh MPOOJEMBI B KU3HEHHBIX U Y4YEOHBIX CHUTyalHsX, TPEOYIOIIMX MIJIs PEIIeHUs
(bU3UYECKUX 3HAHUH;

—OPHUECHTHPOBATHCS B PA3TTUYHBIX [TOJX0/IaX MPUHATHS pelIcHUN (MHAUBUIYALHOE, TPUHSITHE
pELICHHS B TPYIIIE, IPUHATUE PEIICHUH TPYIIIOH );

Camoxonmpons (peghnexcus):

—JlaBaTh aJCKBaTHYIO OIEHKY CHTYAIlMH U MpeajiaraTh IJIaH e€ N3MECHEHMS,

—OOBSACHATh TPUYHHBI JOCTIOKEHUS (HEIOCTHIKCHHUS) PE3yIbTaTOB JICSTEIBHOCTH, N1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY;

—BHOCHTb KOPPEKTHBBI B JICSITEIBHOCTh (B TOM YHCJIEC B XOJ BBINOJHEHUS (PU3UYECKOTO
WCCJICIOBAHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIINXCS CHUTYaIlUi,
YCTAHOBJICHHBIX OMMOOK, BOSHUKIINX TPYTHOCTEH;

—OIIEHUBATh COOTBETCTBUE PE3YJIbTATA IICJIA U YCIIOBHSIM.

OMOYUOHAILHBIU UHMENNEKM.!

—CTaBUThH ceOs HA MECTO JIPYrOro YeIOBeKa B XOJI€ CIIOpa WK JIUCKYCCHH HA HAYYHYIO TEMY,
MIOHUMATh MOTHUBBI, HAMEPEHHSI U JIOTUKY JPYTOTO.

Ipunsmue cebs u opyeux:

—IpU3HAaBaTh CBOE MPABO Ha OMIMOKY NMPU PEIICHUH (GU3UUCCKUX 3a7a4 WINA B YTBEPIKIACHUAX
Ha Hay4YHbIC TEMbI U TaKOE K€ MPaBO IPYroro.

9 knacc

YHMKepCtUleble no3nasamesibHble OCliCeus:

Basoevie nocuueckue oeticmeust:

—BBISABIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKA OOBEKTOB (SIBJIICHUN );
—yCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(UKAIMU, OCHOBAHUS JJIsi OOOOLICHUS U
CpaBHCHHS,

—BBIABIIATh 3aKOHOMEPHOCTH W IPOTHBOPEYMS B paccMaTpuBacMbIX (haKTax, JaHHBIX H
HAOJIOICHUSX, OTHOCSAIIMXCS K (DU3UICCKUM SIBIICHUSIM;

—BBISBJIATh TPUYUHHO-CIICACTBEHHBIC CBSI3M MPH W3YyYCHHH (HU3UYCCKUX SIBICHUUA H
MPOIIECCOB;  JeNIaTh  BBIBOJBI C  HCIIOJB30BAHHEM JICAYKTHBHBIX W HMHJIYKTHBHBIX
YMO3aKJTFOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PHU3NUECKIX BEITUUMH;

—CaMOCTOATENbHO BBIOMPATh CMOCOO pelieHus yd4eOHOW ¢u3nyeckol 3agauu (CpaBHEHHE
HECKOJIbKMX BapUaHTOB PELIeHUs, BBIOOp Hanbosee MOAXOAAIEro ¢ y4€TOM CaMOCTOSTENbHO
BBIJICIICHHBIX KPUTEPHUEB).

basosvie uccnedosamenvckue oeticmeusi:

—MCI0JIb30BaTh BOIIPOCHI KaK UCCIIE0BATEIbCKUA HHCTPYMEHT ITO3HAHUS;

—TIPOBOJIUTh MO CaMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY OIIBIT, HE- CIOXHBIA (PU3HUECKUit
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BaHHE (PU3UYECKOTO SIBICHUS;

—OLIEHUBaTh Ha MPUMEHMMOCTh M JOCTOBEPHOCTh HH(OpMalLMIO, MOJYYEHHYIO B XOJ€
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

—CaMOCTOATENBHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJBI 10 pe3yJbTaTaM HPOBEAEHHOIO
HaOJI0IeHNUs, OIIbITA, UCCIICOBAHMS;

—TIIpPOTHO3UPOBATh BO3MOXHOE JalbHEWIee pa3BUTHE (U3NYECKUX IIPOIECCOB, a TaKkKe
BBIJIBUTATh TPEATOIOKEHUSI 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Paboma c ungpopmayueii:

—IIPUMEHATh Pa3jIMYHble METOJbl, MHCTPYMEHTBHI M 3allpochl MpU TOUCKE M O0TOOpe
UH(OPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;
—aHaJIM3UPOBATh, CUCTEMATH3MPOBATh M HMHTEPIPETHPOBATh WH- (OPMALHUIO Pa3THIHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

—CaMOCTOATENbHO BbIOMpATh ONTHUMaJbHYI0 GOpMy MpeAcTaBiIeHUS HHPOpPMALUH U
WITIOCTPUPOBATh pelllaeMble 33J]aud He- CJIOXKHBIMU CXeMaMHM, JuarpaMMaMu, MHOHM rpadukoi
1 UX KOMOWHAIIUSIMH.



Yuueepcaﬂbuble KOMMYHUKamMueHble oeiicmeus

Obwenue:

—B X0ji¢ O0CYXXJIEHHUsI y4eOHOTO Marepuaia, pe3yJbTaToB JJa0OpaTOPHBIX PabOT U MPOEKTOB
3a7aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOW TeMBbI U BHICKA3bIBaTh HIICH, HAICJIICHHBIE Ha
peleHne 3a7a9u U MoJIepKaHue 0JIaroKenaTeIbHOCTA OOIICHMS;

—COIIOCTABIISITh CBOM CYKIICHHS C CYXXJICHUSMHU JPYTUX YYaCTHUKOB JHajora, OOHapyKHBATh
pas3Inyme U CXOJCTBO O3HIINH;

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

—IyOJIMYHO TIPEJCTABIATh PE3YJIbTaThl BBIOJHEHHOTO (PU3NYECKOTO OIbITa (IKCIIEPHUMEHTA,
UCCIICIOBAHHMS, TIPOCKTA).

Cosmecmuas OessmenbHOCHb (COMPYOHUYECMBO):

—IIOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M HHIUBUAYAILHOW pabOTHI MpH
pELICHHH KOHKPETHON (hHU3UYECKO MPOOIIEMBL;

—IIpUHUMATh LEJIM COBMECTHOW JIEATENBHOCTH, OPraHU30BBIBAaTH JEHUCTBUSA 1O €€
JIOCTHDKCHHIO: PACIPENICATh POIH, 0OCYKIaTh MPOIECCHl U PE3YJIbTaThl COBMECTHON pabOTHI;
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

—BBITNIOJIHATh CBOKO YacTh palOThl, JOCTHTas KauyeCTBEHHOI'O pe3yJibTara II0 CBOEMY
HAIPABJIICHUIO U KOOPAUHUPYS CBOU JEHUCTBUS C IPYTUMH WICHAMU KOMaH/bI;

—OIlIEHUBaTh KaueCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPHUSM, CaMOCTOSITEIBHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOJICHCTBHS.

Ynueepcanwvnuie pecynamuensie oeiicmeus

Camoopeanuzayus:

—BBIABJIATH MPOOJEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYAIHsIX, TPEOYIOIIMX JUIS PEIICHHS
(bu3nUecKrux 3HaHUMH;

—OPHUEHTHPOBATHCS B PA3IMYHBIX MTOJIXOAAX MPUHATHS PEUICHNH (MHAUBHIYAIbHOE, IPUHSATHE
peleHus B IpyIie, IPUHATHE PEIIeHUH rpymoi);

—CaMOCTOATENBHO COCTAaBIIATh QITOPUTM peIIeHUs (U3NYECKON 3ajaydl WM IUlaHa
UCCIIIOBAaHUST C Y4ETOM MMEIOIIUXCA PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeAiaracMble BAPUAHTHI PEIICHUI;

—Jes1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

Camoxonmpons (pegrexcus):

—JaBaTh aJICKBaTHYIO OLIEHKY CUTYallUM U MpeaaraTh IIaH e€ U3MEeHEHMS,

—OOBACHATh NPUYMHBI JOCTHKEHHUsS (HEJOCTH)KEHHUS) PE3YyNbTaTOB JAEATEIbHOCTH, JaBaTh
OLICHKY TPHOOPETEHHOMY OIIBITY;

—BHOCHUTb KOPPEKTHBBI B JIESITEIbHOCTh (B TOM 4YHCJIE€ B XOJ BBIMOJHEHUS (PU3NUECKOrOo
WCCIIIOBAaHMS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHWBIIMXCS CHUTYaIlHid,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

—OIICHUBATh COOTBETCTBHE PE3YJIbTATA LIETH U YCIOBHUSIM.

OMOYUOHATLHBIT UHMENTEKM.

—CTaBUTH ce0s1 Ha MECTO JPYroro YeJIoBeKa B XOJ€ CIopa WM JUCKYCCHU Ha HAYYHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHMS U JIOTUKY JPYTOro.

Ipunsamue cebs u opyeux:

—IIpU3HaBaTh CBOE MPaBO Ha OLIMOKY NpHU peleHNH (GU3NUECKUX 33734 WIN B YTBEPKACHUAX
Ha Hay4yHbIE TEMbI U TaKOE K€ MPaBO IPYroro.

Ilpeomemmnuie pe3yromamal

7 kjaacc

[IpenmertHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh CPOPMHUPOBAHHOCTH
y 00y4aromuxcs yMEeHUM:
—HCII0JIB30BAaTh IMTOHATHA: (bHSH‘IeCKl/Ie N XUMHYCCKHUE SABJICHHA, Ha6J'IIO)IeHI/Ie, OKCIICPUMCHT,
MOACIb, TUIIOTE3a, €AWHUIIbI (1)I/ISI/I‘I€CKI/IX BCJIIMYHH, aTOM, MOJICKYJIa, arp€raTHbIC COCTOSHUA
BemiecTBa (TBEPIOE, JKUAKOE, ra3zoo0pa3HOe); MEXaHHYEeCKoe [BHKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJUHENHOE), TpPaeKTOpHs, paBHOAEHCTBYIOIAs CUJ, JAepopMarus



(ynpyrasi, miacTu4eckas), HeBeCOMOCTb, COOOIIAIOLINECS COCY/IBI;

—pasnu4arh sBieHus (nuddy3us; TErIoBOe NBMKEHUE YACTHI] BEIIECTBA; PaBHOMEPHOE
JIBUJKECHHE; HEPAaBHOMEPHOE JIBM)KEHHUE; MHEPLIMS; B3aUMOJICUCTBUE TEIl; PABHOBECHE TBEPIBIX
TEJ C 3aKPEIIEHHON OChIO BPAILIEHUS; Tepeada JaBIeHUs TBEPABIMU TEIaMH, KUJIKOCTIMU U
razamu; armochepHoe aBiIeHUE; IUIaBaHHE TeJ; MPEBpAIleHUs MEXaHHYECKON HSHEpPruu)
M0 ONHCAHUIO MX XApaKTEPHBIX CBOMCTB W HA OCHOBE OIIBITOB, JEMOHCTPUPYIOUIUX JTAHHOE
buznyecKoe siBICHUE;

—pacno3HaBaTh MPOSIBICHHWE H3YUYEHHBIX (U3NYECKUX SBICHUI B OKPYXKAIOLIEM MHUpE, B
TOM 4YHClIe (U3NYECKUE SBICHUS B TMPHU- POJAC: MPUMEPHl IBUKCHHUS C Pa3IUIHBIMU
CKOPOCTSIMU B >KMBOM M HEKMBOW NMPUPOJE; ACHCTBUE CUIIBI TPEHHUS B IPHUPOAEC U TEXHUKE;
BIUSHUE aTMOC(EpPHOTO MaBJICHHUS HA JKUBOM OpraHW3M; IUIaBaHWUE PBIO; phIUaru B Tele
YeJIoBEeKa; MPU 3TOM MEPEBOUTH NPAKTHUECKYIO 3a/1a4y B Y4eOHYIO, BBIICISAThH CYIIECTBEHHbBIE
CBOWCTBA/MpU3HAKN (PU3UUECKUX SBIICHHIA;

—ONUCHIBAaTh W3YYCHHBIC CBOMCTBA Tel W (PU3NUYCCKUE SIBIICHUS, HCIONB3yS (U3HUSCKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSS CKOPOCTb,
CWJIa YIpy- TOCTH, CHUJIa TSHKECTH, BEC Tejla, CHJia TPeHHs, HaBieHue (TBEPHO- IO Tena,
KHUJIKOCTH, Ta3a), BBHITAJKMBAIOUIAs CHJIA, MEXaHHUYeCKass paboTa, MOIIHOCTb, IUIEYO CHIIBL,
MOMEHT CHJIbI, KO3(P(GUIUEHT I[OJIE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETHUYECKas |
NOTEHIMAIbHAS HSHEPrus); IMPU OINUCAHWU TMPABUIBHO TPAKTOBATh (PUIWYECKUM CMBICTT
UCIIONIb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS U EIUHULBI (PU3NYECKUX BEIUYHH, HAXOIUTh
(OpMYITBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIIMYMHY C JPYTHMH BEJIMUYUHAMHU, CTPOHTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BElIU- YUH;

—XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS M IPOLIECCHI, MCIOJIB3Ys IMpaBUIia
CJIOKEHMSI CUJI (BJ10JIb OTHOM IpsiIMOi ),3aKk0H I'yka, 3axoH [lackans, 3akoH Apxumena, paBuiIo
paBHOBecuss pblyara (OJIOKa), «30JI0TO€ TMPABUJIO» MEXAHHKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW SHEPTHH; MPH 3TOM J1aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA WM 3aIHCHIBATH
€ro MaTeMaTHYECKOE BBIPAXKCHUE;

—OODBICHATH PU3NYECKUE SBICHHS, MPOIECCHl M CBOMCTBA TeEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallMil TMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MNPUUYMHHO-CIIEICTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHWE W3 |—2 JIOrMYeCKHX MIaroB ¢ OMOpod Ha 1—2 H3y4eHHBIX
CBOMCTBA (PM3MUECKUX SBICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

—peniath pacuéTHbIC 3a/1a4ul B 1—2 NEeHCTBUS, UCTIOIB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOIIHE
¢u3nyeckue BEIIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJaud 3alUChIBATh KPaTKOE YCIIOBHE,
MOJICTaBIATh (U3MUYECKHWE BENUYMHBI B (POPMYJIbl U TPOBOJUTH pac- UETHl, HAXOIUTh
CIIpaBOYHbBIC JIaHHBIC, HEOOXOJMMBIC MJIA PEIICHUS 3a7ad, OICHUBATh PEATMCTUYHOCTH
HOJY4YEeHHOM (hr3NYecKOi BETMUNHBI,

—pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIN (HU3UIECKUX METOJOB; B
OMHMCAHUU HWCCIIEJIOBAHUS BBIACIATH MPOBEpsieMOe MPEANOoNoKeHne (TUIoTe3y), pa3inyaTh U
WHTEPIPETUPOBATH MOTYUYEHHBIN PEe3yJbTaT, HAXOAUTh OUTUOKU B XOJE OTBITA, JACJIaTh BHIBOJIBI
10 €r0 pe3yJbTaTaM;

—TPOBOJUTE OIBITHI IO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WM (U3HMUECKUX CBOWCTB TEII:
dbopMynupoBaTh MpoOBEpsEMbIe MpeA- MOJOKEHHs, COOMpPaTh YCTAaHOBKY U3 IMPEATIOKEHHOTO
000pyI0BaHUs, 3aITUCHIBATh X0 OIbITA U ()OPMYITHUPOBATH BHIBOIBI;

—BBIMIOJIHATD TPSIMbIE U3MEPEHHS PACCTOSHUS, BPEMEHH, MAacChl Tela, 00bEéMa, CHIIBI H
TEeMIIEpaTyphl C UCIIOJIb30BAHNEM aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB; 3aMTUCHIBATH MMOKA3aHUS
npuOOpPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;

—TIPOBOJUTh HCCJIEAOBAHNE 3aBHUCHUMOCTH OIHOW (PU3NYECKONW BEIWYUHBI OT JPYrod ¢
MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MYTH PABHOMEPHO JIBHXKYIIETOCS Tea OT
BPEMEHM JIBIJKEHUSI Tela; CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tejla, KadecTBa 00pabOTKH
MOBEPXHOCTEN TEJ U HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAU CONPUKOCHOBEHHUSI TEJ; CHIIbI
YOPYTOCTH OT YIJWHEHUS MPYKUHBI, BHITATKHBAIOIICH CHUIIBI OT 00BbEMa MOTPYKEHHON YacTh
Tela M OT TUIOTHOCTH XHUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tela, OT TUIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJI0; YCIOBUHU IJIaBaHMsI TEJl, YCIOBUNM PAaBHOBECHsS pblyara U OJIOKOB);
y4acTBOBaTh B TUIAHUPOBAHUU YUEOHOTO HCCIENOBaHUS, COOMpPATh YCTAHOBKY M BBITIOJHSATH



U3MEpEeHHUs, CIeAys NpEAJIOKEeH- HOMY IUIaHy, (PHKCHPOBATh pe3yNbTaThbl MOJTYYCHHOM
3aBUCHMO-CTH (M3MYECKHX BEIWYMH B BHJC NPEATIOKEHHBIX TAOMUI W TpadUKOB, JIENaTh
BBIBOJIBI 110 pe3yJIbTaTaM MCCIICIOBAHHUS;

—IPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3MUECKHX BEINYHH (IUIOTHOCTh BEHIECTBA KHUIKOCTH U
TBEPAOTO TeNla; CUJIa TPEHHS CKOJBKCHHUS; JABJICHHE BO3JyXa; BBITAIKMUBAIOIIAS CHIIA,
JCUCTBYIOIAs Ha TOTPYKEHHOE B JKUAKOCTH TeNO; KOA(PQUIMEHT MOJNE3HO- T'O JACHCTBUS
IPOCTBIX MEXaHU3MOB), CIEAYS MPEUIOKEHHON MHCTPYKLUUH: TPU BBHINOJIHECHHHA WU3MEPEHUN
coOMpaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY U BBIYHCIIATH 3HAYCHUE HCKOMOM BEIH- YHHBI;
—Cc001r0/1aTh MpaBUIIa TEXHUKHU 0€301IacCHOCTH MpH paboTe ¢ 1abopaTOPHBIM 000PYI0BAaHHEM;
—YyKa3bIBaTh MPHHIUIBI ACHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOLIAIONIMECS COCY/IbI, 0apOMETP, pbIvar, MOJIBMKHBIA U HETIOBIKHBIN OJIOK,
HaKJIOHHAsSI TUIOCKOCTB;

—XapaKTepu30BaTh NPUHIIMIIBI ACUCTBHS W3YYCHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OImopol Ha WX oOmucaHus (B TOM 4YHCIE: MOJIIMUITHUKK, YCTPOWCTBO BOAONPOBOAA,
THJPABINYCCKUI Tpecc, MAaHOMETp, BHICOTOMEp, MOPIIHEBOH HACOC, apeoMETp), MCHOJIb3Ys
3HAHHUSA O CBOMCTBAaX (U3MYECKUX SBICHUH M HEOOXOoAuMble (QHU3MYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

—IPUBOIUTH IPUMEPHI / HAXOIUTh HHPOPMAIIHIO O IPUMEpax MPaKTHYECKOTO UCIIOIb30BaHUS
(u3rUECKUX 3HAHWI B IOBCETHEBHOM KHU3HU JIJIsl 0OecTieueH st 0€30MacHOCTH MPpH 00paIlieHHN
¢ mpuOOpaMU U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3/10pPOBbS M COOJIIOJCHUS HOPM
9KOJIOTMYECKOTO TIOBE/ICHHSI B OKPYKAIOIICH Cpee;

—OCYIIECTBIAT, OTOOp HMCTOYHMKOB HH(pOpMalUu B ceTh HTEpHET B COOTBETCTBUHU C
3aJ]aHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMCIOLIMXCSI 3HAHUA W TYTEM CpaBHECHUS
Pa3IUYHBIX HMCTOYHM-KOB BBIACIATH MH(POPMAIIHIO, KOTOPAs SBISAETCS NPOTHBOPEYUBOMN WU
MOYXET OBITh HEJJOCTOBEPHOM;

—MUCIIOJIb30BAaTh TIPH BBHIIIOJHEHUH Y4YEOHBIX 3aJaHU HAYYHO-TIOMYJSPHYIO JIUTEPATypy
(HU3MYECKOr0 COAEpIKaHMs, CIPABOYHBIC MaTEepPHAJbl, pecypchl ceTu VHTepHeT; BiaueTh
npuéMaMi KOHCIIEKTHPOBAaHHS TEKCTa, MpeoOpa3oBaHus MH(GOPMALUHN U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

—CO3/1aBaTh COOCTBEHHbBIC KpaTKHe IMUCbMEHHBIE W YCTHBIE COOOILICHUS Ha OCHOBe 2—3
UCTOYHHUKOB MH(OpMaIMU HU3NUECKOTO COACPIKAHMUS, B TOM YUCIIE TYOJIMYHO JeIaTh KPaTKUE
COOOIEHHS O pe3ysbTaTaX IMPOEKTOB WIM YYEOHBIX HWCCIEJOBAaHHWW; MPHU STOM TI'PaMOTHO
UCIIOJIb30BATh U3yYCHHBIN MOHATHHHBIN anmapaTt Kypca (pU3HMKH, COPOBOXKIATh BBICTYIICHUE
MIpE3EHTALUEN;

—TIMpU BBINOJHEHUH YYEOHBIX NPOEKTOB W WCCIEAOBAaHHMU pAaCIpeneNsiTh 00S3aHHOCTH B
IpyIIe B COOTBETCTBHHM C IOCTaBJICHHBIMU 3a/lauaMH, CICIUTh 32 BBITIOJHCHHEM IIJIaHa
JICICTBHIA, aJICKBAaTHO OIIEHUBATh COOCTBEHHBIN BKJIa]l B IEATEIBHOCTh TPYIIIBI; BBI- CTPAHBATh
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, YUUTHIBAsE MHEHUE OKPYKAIOIIHX.

8 kiaace

[IpemeTHbIe pe3ynbTaThl HA 6a30BOM YpPOBHE JOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD Y
o0yyaromuxcst yMeHHi:
—MCIMONb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE JBM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHUS BEIIECTBA, KPUCTAIJIMYECKHME M aMmop(Hble Tena,
HACBILICHHBI M HEHACBIEHHBIA Tap, BJIAXHOCTb BO3AyXd; TEMIEPATypa, BHYTPEHHSA
SHEprusi, TEIJIOBOM JBUraTeNlb; 3JE€MEHTAPHBIA ANEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOEe IMOJIE,
IIPOBOAHMKY U JUIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;
—pa3nuyarh sBIEHUS (TEIUIOBOE paclIMpeHHe/ckaThe, TeIuionepeaaya, TeoBoe paBHOBECHE,
CMauMBaHME, KAlIWJUIAPHBIE SIBJICHUS, UCIIAPEHUE, KOHJEHCALNS, IIJIaBJICHNE, KPUCTAJUIU3aLMs
(oTBepreBaHUE), KUIEHHE, Terionepenaya (TErIONpPOBOJHOCTh, KOHBEKLHUS, H3IyYEHHE);
ANIEKTpU3aLUs TeN, B3aUMOACHCTBHE 3apsAlo0B, JNEHCTBUS 3JIEKTPUUECKOIO TOKA, KOPOTKOE
3aMbIKaHuE, B3aMMOJIEIICTBHE MarHuTOB, A€WCTBUE MArHUTHOTO TIOJISl HA MMPOBOJHUK C TOKOM,
JIEKTPOMAarHUTHas: MHIYKIMS) 110 ONMCAHUIO X XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOMIMUX JAHHOE (PU3NYECKOE SBJICHUE;



—pacro3HaBaTh TMPOSIBICHUE H3YYCHHBIX (U3MUECKUX SBJICHHUN B OKPYXAIOIIEM MHUpE, B
TOM 4wHclie (pU3NYECKue SBICHHUS B MPH- POJE: MOBEPXHOCTHOE HATSHKCHHE M KallWJUISIPHBIC
SABJICHUS B TPUPOJE, KPUCTALIBI B Tpupoje, usiydenue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCKHE Opwu3bl, 00pa3oBaHUE pOCHI, TyMaHa, HWHEs, CHEra;, SJEKTPUYECKUE SBJICHHUS B
atMocdepe, dMEKTPUUECTBO JKUBBIX OPraHU3MOB; MAarHUTHOE TI0JIe 3eMIIH, apeid moiro- coB,
pOJIb MAarHUTHOTO TOJSA JUIs KU3HM Ha 3emiie, MOJSIPHOE CUSHHE, TPH ITOM TEPEBOJIUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICISATh CYIIECTBEHHBIC CBONCTBA/IPU3HAKU (DU3HUCCKUX
SIBIICHHI,

—OINUCHIBATh U3YYCHHBIC CBOWCTBA Tell M (DM3MUECKUE SIBICHUS, WC- TMOJIB3yS (U3HUECKUE
BEJIMYMHBI  (TeMIlepaTypa, BHYTPEHHSS OHEPrusi, KOJWYECTBO TEIUIOTHI,  YACJIbHAs
TEIUIOEMKOCTH BEIIECTBA, yeIbHAs TEIUIOTA IJIABJICHUS, YACTbHAs TEIUIOTa Mapo00pa30BaHuUs,
yJelIbHAasI TETUIOTa CrOpaHus TOTUIMBA, KO3 (UIIMEHT MMOJIE3HOTO JEHCTBUS TEINIOBON MAIlIMHbI,
OTHOCHUTEJIbHAS BJIQXKHOCTh BO3/yXa, JJICKTPUUYECKUN 3apsiji, CUJIa TOKa, 3JIEKTPUUYECKOE
HaIpsHKEHUE, CONPOTHBIICHUE IMPOBOAHHMKA, YIEIbHOE CONMPOTHBIICHHE BEIIECTBA, padoTa U
MOIIIHOCTh IEKTPUICCKOTO TOKA); TIPHU ONMUCAHUU MPABUIHHO TPAKTOBATH (DU3UUECKHIA CMBICIT
HCIIOJIb3YEMBIX BEJIWYMH, OOO3HAYCHUS W EAWMHUIGI (PU3NYECKHX BEIUYMH, HAXOIUTh
(OpMYyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIIMYMHY C JPYTHMH BEJIMYMHAMHU, CTPOHTH
rpaduKu H3y4EeHHBIX 3aBUCUMOCTEN (DU3HUUECKUX BEJIIUYMH;

—XapaKTepHU30BaTh CBOMCTBA Tell, PU3NUCCKUE SBJIICHUS M IPOIECCHI, UCTIOIB3YsI OCHOBHBIC
MOJIOKEHUSI  MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUHM  CTPOEHUs  BEIIECTBA,  IPUHIUI
CYMEPIIO3UINH TI0- JIek (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHMs 3apsija, 3a- koH Oma
JUIsl ydacTka uenu, 3akoH Jlxoyns—JIeHna, 3aKOH COXpaHEHHUs] SHEPruu; MpU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aITUCBIBATH €0 MATEMAaTHUECKOE BBIPAKCHHUE;
—OOBICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TeJl, B TOM YHCIE U B KOHTEKCTE CHUTYyallHid
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUYUMHHO-CIICICTBEHHBIE CBA3U, CTPOUTH
00BsicHeHHE U3 1—2 JTOrMYecKuX MIaroB ¢ OMoOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3HUECKUX
SIBIICHUH, PU3NICCKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

—peniath pacuéTHbIC 3a/1a4u B 2—3 IeHCTBUS, UCIIOIb3Ys 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOIIHE
¢u3nYecKue BEIMYMHBI: HA OCHOBE aHajW3a YCJIOBHS 3aJaud 3alKMChIBaTh KPATKOE YCIIOBHE,
BBISIBJISITH HEJIOCTATOK JAaHHBIX JJIs pElIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HEOOXOUMBIC JJig €€ pelIeHus, MPOBOAUTh pac- YEThl U CPABHUBATH MOJYYCHHOE 3HAYEHUE
bu3nYeCcKOil BETUYNHBI C U3BECTHBIMU JAHHBIMU;

—pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO PEUIUTh MPU TOMOIU (PU3UUYECKHX METOJIOB;
UCIIONb3Ysl ONMUCAHUE HCCIENOBAHUs, BBIACIATH MPOBEPSIEMOE MPEANOJI0KEHHUE, OLIEHUBATh
MPaBUIILHOCTH TIOPSIKA MPOBEJCHUS NCCIEA0OBaHUS, I€JIaTh BHIBOIBI,

—TIPOBOJIUTH OMBITHl 1O HAOMIOACHUIO (PU3UYECKHUX SBICHUM WM (DU3HMUECKUX CBOWCTB Tell
(KanmuJUISIpHBIE SIBJIGHUS, 3aBUCUMOCTH JIABJICHHS BO3JyXa OT €ro o0BhEMa, TeMIepaTyphl,
CKOPOCTH npoiiecca OCTBIBAHUSI/HATPEBAHUS npu U3ITYy4eHUHU oT BeTa
M3IIYYarOIIeH/MOTIONIAI0NICH MMOBEPXHOCTH; CKOPOCTh HCIAPEHUS] BOJBI OT TEMIIEpaTyphl
JKUJKOCTU M TUIOLIAAN €€ MOBEPXHOCTH; ANEKTPU3ALUS TEN U B3aUMOACHCTBUE PJIEKTPUUECKUX
3apsi/ioB; B3aWMOJICHCTBHME TIOCTOSHHBIX MAarHUTOB, BH3yalM3alldsi MarHUTHBIX TOJIeH
MOCTOSIHHBIX MAarHUTOB; JEHCTBHUS MAarHUTHOTO TOJII Ha NIPOBOJHUK C TOKOM, CBOMCTBa
AJIEKTPOMArHUTa, CBOWCTBA JJICKTPOJBUTATENS TOCTOSSHHOTO TOKa): (OpPMYJIHUPOBATH
MpoBepsieMble TPEANONIOKEHHs, COOMpaTh YCTAHOBKY W3 TMPEUIOKEHHOTO OO0O0pYIOBaHMS,
OTHUCHIBATh XOJ OTBITA U (POPMYITHPOBATH BHIBOIBI;

—BBIMNOJHATh NPSIMblE U3MEPEHUS TEMIEPATYPhl, OTHOCUTEIHHONW BIAXKHOCTU BO3AYyXa, CHUJIbI
TOKa, HAMNPSDKCHHS C KCIOJb30BAaHUEM AaHAJIOTOBBIX MPUOOPOB M JATUYUKOB (PH3MUECKUX
BEJIMYMH; CPABHUBATH PE3YNIbTATHI U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHON MOTPEITHOCTH;
—TPOBOJUTh HCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (U3MUECKOW BEIUYUHBI OT JPYrol ¢
UCIIOJIb30BAHUEM TMPSIMBIX HM3MEPEHUM (3aBUCHUMOCTh CONPOTHBIICHUSI MPOBOJAHHKA OT €ro
JUTMHBI, TUTOIIA/IA TIOTIEPEYHOTO CEYCHHS U YACIBHOTO COMPOTUBIICHUS BEIIECTBA TPOBOTHUKA;
CUJIBl TOKA, WJIYILIETO Yepe3 MPOBOAHUK, OT HANpPSHKEHHs HAa MPOBOJHUKE; HMCCIEIOBaHUE
MOCJIEIOBATEILHOTO M MMApajUIeIbHOTO  COCIMHEHWA  TMPOBOJHUKOB):  IJIAHUPOBATh
UCCIIEIOBaHNE, COOMpATh YCTAHOBKY M BBHIMOJHATH H3MEPEHUS, CIeAys MpPeIIOKECHHOMY



any, (UKCUPOBATh PE3YJIbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BUE TaOIHMIl U TpaduKoB,
JIeN1aTh BBIBOJIBI IO PE3Y/IbTaTaM UCCIIEIOBaHUS;

—TIPOBO/IUTh KOCBEHHBbIE M3MEpeHHsT (U3NYECKHX BeNUYMH (yAeibHAas TETIOEMKOCTD
BEIIIECTBA, COMNPOTHUBICHHE IIPOBOJHHUKA, pab0oTa M MOIIHOCTh JJIEKTPUYECKOIO TOKA):
IUTAHUPOBATh U3MEPEHHUS, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS HMpPEeaoKEeHHON
UHCTPYKLIUHU, U BBIYUCIIATH 3HAUCHUE BEIUYMHBI;

—Cc001r0/1aTh MPaBUIIa TEXHUKHU 0€301IacCHOCTH MpH paboTe ¢ 1abopaTOPHBIM 000PYA0BAHHEM;
—XapaKTepHU30BaTh MPUHIIMIIBI IEHCTBUS HM3YYEHHBIX HPHUOOPOB U TEXHUYECKUX YCTPOMCTB €
OMOpOil Ha WX ONMUCaHWA (B TOM YHUCIE: CHCTEMa OTOIUICHHs IOMOB, TUTPOMETp, MapoBas
TypOMHa, aMIIepMETpP, BOJIBTMETP, CUETUMK IEKTPUUECKONW SHEPrHH, 3JIEKTPOOCBETUTEIIbHBIE
puOOpbI, HarpeBaTeNIbHbIE AIEKTPONPUOOPH!l (IIPUMEPHI), IJIEKTPUUECKHE IPEIOXPAHUTEIN;
3JIEKTPOMArHuT, 3JEKTPOJBUIATENb IIOCTOSHHOIO TOKAa), MCIOJIb3Ysl 3HAHMS O CBOMCTBax
¢u3nUecKux sSBICHUNA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

—pacrno3HaBaTh IPOCTble TEXHUUYECKHE YCTPOWCTBA U U3MEPHUTEIbHbBIE IPUOOPHI IO CXEMaM U
CXEMaTHYHBIM pPHUCYHKaM (KUJKOCTHBIH TEPMOMETP, TEPMOC, TCHUXPOMETp, TUTPOMETD,
JIBUTaTelIb BHYTPEHHEI0 CrOPaHUsl, 3JIEKTPOCKOII, PEOCTAT); COCTABIJIATh CXEMBbI AEKTPHUUECKUX
Henel C MoCIeI0BaTeIbHBIM U MapaJUIeIbHBIM COCTMHEHHEM 3JIEMEHTOB, pasziiyasi YCIOBHBIC
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX LIeTIeH;

—TIPUBOJUTH MPUMEPBI/HAXOIUTh WH(POPMAIMIO O MPUMEPaX MPAKTUIECKOTO MCIIONb30BAHUS
¢u3nUecKrx 3HaHUH B TIOBCEHEBHOM KHU3HU JUI1 oOecrieueHHs 6€301acHOCTH MPU OOpaIleHUuH
¢ mpubOpaMH ¥ TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUsS 3IO0POBBS U COOIIOACHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpelie;

—OCYIIECTBIATh TMOWCK HWHpOpManuud (HU3HYECKOro cojepkaHus B cetu VHTepHeT, Ha
OCHOBE HMMEIOIIUXCA 3HAHUN W MyTEM CPAaBHEHUS JONOJIHUTEIbHBIX HCTOYHUKOB BBIJCIATH
UH(POPMALINIO, KOTOPAst SBJISETCS MPOTUBOPEUNBON MIIH MOXKET OBITh HEJOCTOBEPHOM;
—MWCHOJb30BaTh IPU BBINOJHEHUM Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO JIMTEpaTypy
(GU3MIeCKOr0 COAepXKAaHMA, CIPABOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT; BIaJeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HMHGOpMALUKM U3 OJHOM 3HAKOBOH
CHCTEMBI B IPYTYIO;

—C03/aBaTh COOCTBEHHbIE ITMCBMEHHBIE U KpaTKHE YCTHbIE COOOLIeHMs, 00001mas
UH(POPMALIHIO U3 HECKOIBKUX UCTOYHUKOB (PH3MUECKOTO COACPIKAHMS, B TOM YHCIE MyOINIHO
NPEICTaBIATh Pe3yNbTaThl MPOEKTHON MM HCCIEI0BATEIbCKOW JIESTENbHOCTH; MPU 3TOM
TPaMOTHO HCIOJBh30BAaTh M3YyYCHHBIH MOHATHHHBIN ammapar Kypca (DM3HWKH, COIPOBOKIATH
BBICTYIIJICHHE TIPe3eHTallueH;

—TIIpH  BBIOJHEHWH YYEOHBIX TMPOEKTOB M HCCIEAOBAaHUH (U3UYECKUX TIPOIECCOB
pacripenesiaTe 0053aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTaBJIEHHBIMU 3aJayaMM, CIEIUTh
3a BBHITIOJIHEHUEM IIJIaHA JICUCTBUI M KOPPEKTHPOBATH €T0, aJIeKBATHO OI[CHUBATH COOCTBEHHBIN
BKJIa/l B JCATEIbHOCTb I'PYIIIbI; BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE, MPOSBIAL
TOTOBHOCTP pa3perats KOH(PIUKTHI.

9 kanacce

[IpeameTHbIe pe3ynabTaThl HA 6a30BOM ypOBHE JOJDKHBI OTpa)xaTh C(HOPMUPOBAHHOCTH
y 00y4arouuxcsi yMEHHH:
—MUCIOJIb30BaTh  TMOHATHUS: CHCTeMa OTcuéra, MarepuaibHas TOuYKa, TPACKTOPUs,
OTHOCHUTEIILHOCTh MEXaHUYECKOTO ABMKEHHUsI, Aedopmarus (yrnpyras, miacTudeckas), TpeHHe,
[EHTPOCTPEMUTENFHOE YCKOPEHUE, HEBECOMOCTh U TMEPErpy3KH; IIEHTP TAKECTH; aOCOITIOTHO
TBEPAOE TEJO, LIEHTP TSKECTH TBEPAOTO Tea, PaBHOBECHE, MEXaHHUYECKHE KOJIeOaHWs W
BOJHBI, 3BYK, HWH(PAa3BYK U yIbTPa3BYyK; DJIEKTPOMAarHWTHBIC BOJHBI, IIKajla JJIEKTPO-
MarHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JadbHO30PKOCTh, CIEKTPhI HCIYCKaHUS U
MOTJIONICHMS; ab(a-, 0eTa- ¥ raMMa-u3IydeHUs, M30TOTIbI, SIJIEPHAS DHEPTETHKA;
—pa3nu4yath SIBIACHUS (paBHOMEPHOE U HEPABHOMEPHOE MPSMOJMHEHHOE JIBI)KCHHE,
PaBHOYCKOPEHHOE TPSIMOJUHEHHOE JBIKEHHE, CBOOOJHOE TAJCHUE T, PaBHOMEPHOE
JIBUKEHHE TIO0 OKPYKHOCTH, B3aUMOJICHCTBUE Tell, PEaKTUBHOE JBIDKEHHE, KojeOaTelbHOe
JIBIDKCHHE (3aTyXamoIlle W BBIHYXKJCHHBIE KOJICOAHWs), PE30HAHC, BOJIHOBOE IBMIKEHUE,
OTpa)K€HUE 3BYKa, MPSIMOJIIMHEMHOE pPACIPOCTPAHEHHE, OTPAKEHUE M MPEIOMIICHUE CBETA,



MOJTHOE BHYTPEHHEE OTPAXEHUE CBETa, Pa3joXKEeHHe Oeoro cBeTa B CIEKTP M CIOXKECHHE
CHEKTPAJIBHBIX ILIBETOB, IUCIEPCHs CBETa, €CTCCTBEHHAs PaJMOaKTUBHOCTb, BO3ZHUKHOBEHHUE
JMHENYaTOro CIEKTpa H3JIydyeHHUs) IO ONMCAHUI0 UX XAapaKTEPHBIX CBONCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

—pacro3HaBaTh IMPOSIBIICHUE H3YyYCHHbIX (PU3MUECKUX SIBICHUH B OKpy’KarolieM Mupe (B
TOM 4Hcie (U3NYECKHE SBICHUS B MpPHU- pOJIE: NPHIUBBI M OTIUBBI, JIBUKCHUE IIAHET
ConHEYHOM CHCTEMBI, PEaKTUBHOE JBM)KEHUE JXMBBIX OpPraHM3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSACEHUE, CEHCMUUYECKHE BOJIHBI, I[yHAaMH, 9XO, LIBETA TE€J, ONTUYECKUE
ABJICHUS B IpHUpPOJE, OHONOrMyeckoe JeHCTBHE BHAUMOIO, YIbTPa(HOIETOBOrO U
PEHTTCHOBCKOTO HW3JYyYCHHUH; ECTECTBEHHBIH paJMOAKTUBHBIA (DOH, KOCMHYECKHE JYy4YH,
pazvoaKTUBHOE U3JIy4YEHUE IIPUPOJHBIX MUHEPAJIOB; NCHCTBUE PaAMOAKTUBHBIX U3Iy4CHUN Ha
OpraHu3M 4YellOBeKa), MPH 3TOM MEepPEBOIUTH MPAKTUUYECKYIO 3a7adyy B Y4eOHYIO, BBIICISATH
CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3HMUECKUX SBJICHUH;

—OINKChIBaTh H3yYCHHbIE CBOWCTBA TeJl M (U3NYECKUE SIBICHUS, HCIONB3Yys (usnueckue
BEJIMYMHBI (CpeAHsiI M MIHOBEHHAas CKOpPOCTb Tejla IpU HEPAaBHOMEPHOM JIBUJKEHUH,
YCKOpEHHE, INEepEMEILEHNE, MyTh, YIJIOBas CKOPOCTb, CHJa TPEHWs, CHJA YIPYrOCTH, CHJa
TSDKECTH, YCKOpPEHHE CBOOOJHOIO MaJeHHs, BEC Teja, UM- MYyJIbC Tela, HMILYJIbC CHIIBL,
MeXxaHu4eckass paboTa M MOIIHOCTb, IOTEHLIMalbHAas DSHEPrusl Teja, IOJHATOrO HaJ
IIOBEPXHOCTBIO 3€MJIM, ITOTCHLMAIBHAS JHEPrUsl CKATOM NPYXKUHBI, KUHETUYECKasi DHEPIUs,
IIOJIHAs. MEXaHWYeCKas PHEprus, NEepuoj U 4YacToTa KoJeOaHWW, JJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTelb IMPEIOMJICHUS Cpe/bl); IPU ONUCAHUHU
NPaBWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIONB3YEMBIX BEIM- YHH, O0O3HAUYCHUS U
€IMHULBl (PU3UYECKUX BEIWYMH, HAXOAUTh (HOPMYJbl, CBSA3BIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMYHMHY C IPYTMMHU BEITUYUHAMH, CTPOUTH I'pa)MKN M3YYEHHBIX 3aBHCUMOCTEH (HU3MUECKHX
BEJIMYUH;

—XapaKTepu30BaTh CBOMCTBA Tes, (U3NYECKUE SBICHUS U IPOLIECCHI, MCIOJb3Ys 3aKOH
COXpaHEHHUsI SHEPruH, 3aKOH BCEMUPHOI'O TATOTEHUS, MPUHLIUI CYNEPHO3ULIMH CUJI, IIPUHLIUIT
OTHOCUTEJIBHOCTH [anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI MMIIYJIbCA, 3aKOHBI
OTpaXEHUsI U MPEJIOMJICHUS CBETa, 3aKOHbl COXPAHEHMsI 3apsiIOBOIO U MAacCOBOI'O YHUCEI MPHU
SJIEPHBIX PEaKLUAX; MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3alHUCHIBATH €r0
MaTeMaTUYECKOE BhIPAXKEHUE;

—OOBACHATH (PU3HUECKUE MPOLIECCH U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh PUUMHHO-CIIEACTBEHHbBIE CBS3HU, CTPOUTH
00BsiICHEHUE U3 2—3 JOrMYEeCKHX LIaroB ¢ ONOpoi Ha 2—3 M3yueHHBIX CBOMCTBA (PU3HUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—peniath pacyéTHbIC 3a7a4u (OMHMPAIOLIUECS HAa CUCTEMY U3 2— 3 ypaBHEHMIl), HUCTIONb3ys
3aKOHBI U (OPMYIIBI, CBSI3bIBaIOIIME (PU3MUECKHE BEIMYUHBI: Ha OCHOBE aHAU3a YCIOBUS
3a/la4Ml 3aMyChIBaTh KPAaTKOE YCJIOBME, BBIABIATH HEIOCTAIOIIME WM U30bI- TOUHBIEC JTAHHBIE,
BBIOMPATh 3aKOHBI M (HOPMYJIbl, HEOOXOJUMBIE JUISl peILIEHHs], TPOBOIUTH PAacU€Thl U OLICHUBATh
PETUCTUYHOCTD OTYYEHHOTO 3HaYEHUS! PU3NYECKON BETMUHHBI;

—pacrno3HaBaTh MPOOJIEMbl, KOTOPblE MOKHO PEIIUTh HPU MOMOIIU (PU3MYECKHX METOJIOB;
UCIIOJIb3YSl ONMCAHHUE MCCIENOBAHUS, BBIIEIATh IPOBEPSEMOE IPEANIOIOKEHUE, OLEHUBATH
IPaBWIBHOCTh MOPSAJKA MPOBEACHUS HCCIEJOBAaHMs, JAENaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U OMBITOB;

—TIPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3NUECKHUX SIBICHUNM WM (PU3MUYECKUX CBOWCTB Tl
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUsS PHEPIUH; 3aBUCHUMOCTH IepHoja
Koje0aHUN NPYKMHHOTO MasTHHKAa OT Macchl TIpy3a M JKECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUIUTYAbl MajblX KoJeOaHWii; NpSAMOJMHEHHOE  pacHpoCcTpaHEeHue
CBETa, pasjio)keHHue Oenoro CcBeTa B CIEKTP; H3YYEHHE CBOWCTB H300paxxeHUs B
IUIOCKOM 3€pKaJie M CBOMCTB M300paskeHHs MpeaMeTa B cOOMparollel JMH3€e; HaOIoeHne
CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB M3JIYYEHHS): CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY W3
u30BITOYHOTO Habopa 0O0OpyIOBaHHUS; OMNMCHIBATH XOJ ONbITA U €ro  pe3yibTaThl,
(bopMyIUPOBaTh BHIBOJIBI;

—IIPOBOJIUTH MIPU HEOOXOJUMOCTH CEpHUIO MPSIMBIX U3MEPEHH, ONpEeAess CpeHee 3HaueHHe



u3MepseMoil BenUUMHBI ((POKYCHOE paccTOsIHHE COOMparoliei TUH3bI); 000CHOBBIBATH BHIOOP
croco0a U3MEpeHHsI/M3MEePUTEITLHOTO TTPHOOpa,;

—IIPOBOJIUTh HCCIICIOBAHUE  3aBUCUMOCTEH (U3MYECKMX BEJIWYMH C HCIIOJIB30BaHUEM
OpSAMBIX M3MEPEHHUH (3aBUCUMOCTh IMYyTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JIBUKEHUHU 0e3
HAyYaJIbHOM CKOpOCTH; Iepuoja KOJIeOaHWH MaTeMaTHMYeCKOro MasTHUKA OT JUIMHBI HMTH;
3aBUCHUMOCTH yIJIa OTPa)KEHUs CBETa OT yrja NaJeHus U yria NpeloMIIEHHs OT yria MMaJeHus):
IUIAHUPOBATh UCCIIEOBAHUE, CAMOCTOSATENIEHO COOMPATh YCTAaHOBKY, (PUKCUPOBAThH Pe3yJbTaThl
MOJYYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUAC TaONUI U Tpa(UKOB, JeaTh BHIBOIBI
10 pe3yJbTaTaM UCCIIe0BaHUS;

—IIPOBO/IUTh KOCBEHHbIE N3MEPEHUs (PU3NUYECKUX BEIMUYMH (CPEIHSSI CKOPOCTh M YCKOpEHHE
TeJa IPU PABHOYCKOPEHHOM [IBUXKCHUH, YCKOPEHHE CBOOOJHOIO MaJgeHMs, KECTKOCTh
OPYXUHBL, KOOQOUIIMEHT TPEeHUs CKOJNBXKEHHUS, MeXaHudyeckas paboTa W MOIIHOCTb,
4acToTa U Nepuojl KoiedaHUi MaTeMaTHYeCKOIro U NPYKUHHOIO MasiTHUKOB, ONITUYECKas CUIIa
coOuparonied  JUH3BI, PAAMOAKTHUBHBIA ()OH): IUIAHUPOBATH HW3MEPEHHUs; COoOMpaTh
9KCHEPUMEHTAJbHYI0 YCTAHOBKY M  BBINOJHATH HU3MEPEHUs, Cilenys MpelIoKeHHON
WHCTPYKLIUH; BBIYUCIISATh 3HAUEHUE BEJIMYMHBI M AHAJTU3UPOBATH IMOIYUYEHHBIE PE3yJIbTATHI C
y4€TOM 3a/1aH- HOHM MOTPELIHOCTH U3MEPEHUH;

—Cc00:110/1aTh MPaBUJIa TEXHUKHU 0€3011aCHOCTH NpH padoTe ¢ 1abopaTOPHBIM 000PYA0BAaHHEM;
—pa3nuyaTtb OCHOBHBIC MPU3HAKK M3YYCHHBIX (U3UYECKUX MOJIE- JICH: MaTepuaibHasi TOYKa,
abCoOJIIOTHO TBEPAOE TENO, TOUEUHBIM HCTOUHUK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIE€Ib ATOMHOTO $]1pa;

—XapaKTePU30BaTh MPUHIIMITEI IEHCTBUS HM3YYCHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpOil Ha MX omnMcaHus (B TOM YHUCIE: CIMJIOMETp, JATYUKH IOJIOKEHMS, PACCTOSHUSA U
YCKOPEHHUs, pPaKeTa, D5XOJOT, OYKH, IEpPHUCKOI, (oToammapar, OINTHYECKUE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, KaMmepa BuiibcoHa), UCMONb3ys 3HAHUSA O CBOMCTBAaX (PU3NYECKUX
SIBIICHUI U HEOOXOM-MbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

—MWCIOJB30BATh CXEMBbl M CXEMAaTH4YHBIE PHCYHKH HM3YYCHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX ~ MPHOOPOB M TEXHOJIIOTMYECKHX  MPOIECCOB  MPH  PEUICHUU
y4eOHO-TIPaKTHUECKUX 3a]ay; ONTUYECKHE CXEMbI JJIS OCTPOSHUS M300pakeHUI B IIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

—IIPUBOJUTH MPUMEPBI/HAXOIUTh HH(POPMALIHIO O MPUMEpPaxX MPAKTUYECKOI'O MCIIOJIb30BaHMS
¢u3nyecKnX 3HAHUI B MOBCEHEBHOM KU3HHU Ui oOecriedeHust 0€30I1acHOCTH MPpHU 0OpalieHnn
¢ mpubopaMH U TEXHUYECKUMH YCTPOHCTBAMM, COXPAHEHHUs 370POBbS U COOIIOAEHUS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPY’KaIOILeH Cpefe;

—OCYIIECTBIATh TMOMCK HMHpOpManuu (U3UUECKOr0 COoAep)KaHus B ceTu VIHTepHer,
CaMOCTOSITENIbHO ~ (OpPMYNIUpPYs MOUCKOBBIM  3ampoc, HAXOAUTh IYTH  OIpeesIeHUs
JIOCTOBEPHOCTH  TIOJIY4YeHHOM HH(OpMalUM Ha OCHOBE HMMEIONIMXCS 3HAaHUA U
JIOTIOJTHUTEIBHBIX UCTOYHUKOB;

—WCIHOJb30BaTh MpPU BBINOJHEHUM Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIMTEpaTypy
(GU3NUECKOTO COMEpKAaHMS, CIPABOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT; BIaJeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAlMKM M3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHMsS Ha OCHOBE MH(OpMaruu H3
HECKOJIbKUX HCTOYHHMKOB (PU3UYECKOTO COAEp)KaHUs, IMyOJIMYHO MPEACTABIATh PEe3yJbTaThl
MPOEKTHON WIIM HCCIIEOBATENbCKON JIeATENFHOCTH; TPH 3TOM TPAaMOTHO HCIIONIB30BaTh
U3yYEHHBIN MOHATUHWHBIA ammapaT M3yd4aeMoro pas- Jena (HU3UKH U CONPOBOXKIATh
BBICTYIUICHHE Tpe3eHTaluel ¢ yuéToM 0COOEHHOCTEN ayIMTOPUN CBEPCTHUKOB.
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