Annomauyusn K paboueii npozpamme npeomema <«uuxa»
0na odyuarowuxca (-9 knaccoe

Pabouass mporpamma mo ¢usuke mis oOywaromuxcs 7-9 KimaccoB cocTaBieHa B
COOTBETCTBUH ¢ TpeboBaHUAMH DeiepaabHOr0 TOCYAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIApTa
OCHOBHOTO 00miero oOpa3oBaHusi, yrBepxaeHHbIA [Ipukazom MunmcTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit ®enepamuu ot 17.12.2010 © Ne 1897 «O06 yrBepxkneHuu denepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTENFHOTO CTaHIApTa OCHOBHOTO  OO0IIero oOpazoBaHHs», Ha
OCHOBE CJIEIYIOIINX JOKYMEHTOB U MaT€pPHAaJIOB:

3akona P® «O0 obOpazoanuu B Poccuiickoir @exepanun» ot 29.12.2012 Ne 273-
D3;

[Ipukaza Munnpocsemenus Poccun ot 20.05.2020 Ne 254 «O denepanbHOM
nepeyHe y4eOHUKOB, PEKOMEHIYEMBIX K WCIOJBb30BAaHUIO TIPU pPETH3alud HMEIOIIUX
TOCYJapCTBEHHYIO  aKKPEIHWTAIlMI0 00pa3oBaTEeNbHBIX IPOTpaMM  HavajJbHOTO  0OIIero,
OCHOBHOTO OOIIIET0, CpeTHEro 00IIero 00pa30BaHUI»;

nporpammbl  «®duzukay g oOydamomuxcs 7-9 kiaccoB 0011e00pa3oBaTEIbHBIX
ko aBTopoB: A.B. Ileppiukun, H.B. ®unonosuy, E.M. I'yTHuK
esn npeamera:

® YCBOCHHE YYAIIUMHUCS CMBICIa OCHOBHBIX NMOHSTHA M 3aKOHOB (DM3UKH, B3aWMOCBSI3H
MEXTy HUMU;

e (opmmpoBaHWE CHUCTEMBI HayYHBIX 3HAHWUU O TIpUpOJE, ee (yHIaMEHTATBHBIX 3aKOHAX
JUTSL IOCTPOESHHUS TIPECTABICHHS O (PU3NIECKON KapTHHE MUPA;

e cHCTeMaTu3alUsl 3HAaHUKH O MHOrooOpa3uu OOBEKTOB U SBJICHUH TPUPOABI, O
3aKOHOMEPHOCTSIX MpPOLIECCOB M O 3aKOHaX (U3UKU A OCO3HAHHUS BO3MOXKHOCTH
Pa3yMHOT0 HUCIOJIb30BAHUS JJOCTHKEHHUI HayKH B JAajbHEMIIeM pa3BUTUHN [IUBUIIN3ALINY;

e (opMupoBaHue YOEXKACHHOCTH B MIO3HABAEMOCTH OKPYKaIOLIEro MUpa U TOCTOBEPHOCTH
Hay4YHBIX METOJIOB €TO U3YYEHNS,;

e OpraHu3alys SKOJOrMYEeCKOro MBIIIJICHHUS U IEHHOCTHOTO OTHOUICHHS K IPUPOJIE;

® pa3BUTHE MMO3HABATEJIBHBIX MHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEH yyaluxcs, a TaKxke
MHTEpeca K pacIIUpPeHHI0 M YriayOneHuio (U3WYecKUX 3HaHUW W BbIOOpa (PU3MKU Kak
MPOQUILHOTO MPEAMETA.

Joctrxenue nesneil obecreynBaeTcs peuieHueM cJIeAy0IuX 3a1a4:

® 3HAKOMCTBO Y4YalIMXCid C METOJOM HAy4YHOTO IO3HAHUS U METOJIAMHU HCCIIEAOBAHUS
00BEKTOB U SIBJICHUN TIPUPO/IBI;

e npuoOpeTeHHe yJyalluMHUCS 3HAHUN O MEXaHWYECKUX, TEIJIOBBIX, AJIEKTPOMATHUTHBIX U
KBaHTOBBIX SIBJICHUSX, (PU3MUECKUX BEIMYMHAX, XaPAKTEPU3YIOIIUX 3TU SBICHUS;

e (¢opMupOBaHHE Yy y4yallIMXCS yYMEHUN HAOMIOJaTh MPUPOJHBIC SBJICHHS WU BBHINOIHATH
OTbITHL, JabopaTopHble  pabOTBl W  OKCIEPUMEHTAIbHBIE  HUCCIEHOBAHUA  C
WCII0JIb30BAHUEM H3MEPUTENbHBIX MPUOOPOB, MIHUPOKO MPUMEHSIEMBIX B MPAKTUYECKOU
KU3HU;

e OBJIAJICHHE YYallUMHUCA TaKUMHU OOIICHAYYHBIMHU MOHATHIMH, KaK MPUPOTHOE SIBICHUE,
SMIMPUYECKH YCTAHOBJIEHHBIH (akT, mpoOieMa, TUMoTe3a, TEOPETHUYECKHH BBIBOJ,
pe3ybTaT SKCIEPUMEHTAILHOM MPOBEPKHU;

® T[IOHMMAaHHUE YYAIIMMHUCS OTIIMYMHA HAYYHBIX JTAHHBIX OT HENpPOBEpEHHON HH(OpMaIuH,
LIEHHOCTH HAyKW ISl YAOBJETBOPEHHUS OBITOBBIX, MPOM3BOJCTBEHHBIX M KYJIbTYPHBIX
noTpeOHOCTEH uenoBeka.

B mporpamme oTpakaeTcs peanu3aiysi BOCIUTATEILHOTO MOTCHIMANA YpoKa (H3UKH,
KOTOPBIi NpE/IoiaracT HKCIOJb30BAaHUE PA3JIMYHBIX BHJIOB UM (OPM JIEATEIBHOCTH,
OPUCHTUPOBAHHON Ha IICJIEBbIC TPUOPHUTETHI, CBS3aHHBIC C BO3PACTHBIMH OCOOCHHOCTSIMHU
oOyJaronuxcs.



Cooeporcanue npozpammsl nPeOCMAaBIeHO CAEOYIOUUMU PA30eIAMU:

1. nosicHuTeNbHAS 3aTTUCKA

2. IUIaHUPYEMBbIE Pe3yJbTaThl OCBOCHUS y4eOHOIO IpEeIMETa;

3. coepkaHue y4eOHOTO MPeIMeTa;

4. TeMaTUYeCKOe IUIAHMPOBAHHE C yKa3aHHEM KOJIMYECTBA YacOB, OTBOJAMMBIX Ha
OCBOCHHE KaXKJIOW TeMBI, C y4ETOM paboyeit MporpaMMbl BOCITUTAHHS

Mecmo Kypca 6 yueonom niane

Ha m3yuenue npenmera «Pusmuka» Boinensercs 68 yacoB B roa B 7 kiacce,68 vacoB B 1o B 8
xnacce, 102 gaca B rox B 9 kxiacce.

Ilhanupyemoie pezyromamot océoenus yuedno2o npeomema
JINYHOCTHBIE Pe3yJIbTATHI

Jduunocmmuwie pes3yibmambl

Ilampuomuueckoe socnumanue:

—IIpOSIBJICHUE HWHTEpeca K HCTOPUH U COBPEMEHHOMY COCTOSIHUKO POCCHUMCKOM
(buznyeckon HayKu;

—IIEHHOCTHOE OTHOLIEHHE K JIOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB.

I'pasicoanckoe u 0yxoeHo-upagcmeennoe 80Cnumanue.

—TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHHUHM OOLIECTBEHHO- 3HAYUMBIX U
STUYECKUX MPOOIEM, CBA3AHHBIX C MPAKTUUYECKUM IIPUMEHEHUEM JOCTHKEHUN (PU3UKH;
—OCO3HaHHE BaKHOCTH MOPAITbHO-ITUUYECKUX TPUHIIUIIOB B JIESITEILHOCTH YUYEHOTO.
Ocmemuueckoe socnumanue:

—BOCIIPUAITHE ICTETUUECKUX KauecTB (U3NUECKON HayKH: €€ TapMOHHUYHOI'O MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTHU. L{[eHHOCTH HAy4YHOTO MO3HAHUS:

—OCO3HaHWE LIEHHOCTHU (PU3MYECKOIl HAayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUN, BAKHEUIIIEH COCTABIISIONIEH KYJIbTYPBbI;

—pa3BUTHE HAYYHOH J10003HATEILHOCTH, MHTEPECA K UCCIIEI0OBATENbCKOM AEATeIbHOCTH.
Dopmuposanue KyIibmypwvl 300p08bsl U IMOYUOHANLHO20 ONAONONYUUIL:

—OCO3HaHWE LIEHHOCTH 0e30MmacHOro odpasza >KM3HH B COBPEMEHHOM TEXHOJOTMYECKOM
MHpE, BaXXHOCTH MpaBuJl O€30MacHOTO MOBEAEHUS Ha TPAHCIOPTE, Ha J0porax, c
AJIEKTPUYECKUM U TETUIOBBIM 000PY/I0BaHUEM B JIOMAIIIHUX YCIIOBUSX;
—c(hopMHUPOBAHHOCTH HaBbIKa pedIEKCUH, TPU3HAHUE CBOETO IpaBa Ha OMIUOKY U TaKOro
K€ MpaBa y APYyroro 4ejioBeKa.

Tpyoosoe socnumanue:

—aKTHUBHOE y4acTHE B PEIICHUH MPAKTUUYECKUX 3a7ad (B paMKaxX CeMbH, IIKOJIbI, TOpoja,
Kpasi) TEXHOJOTHYECKOW M COLUMAIbHOW HAMpPaBIICHHOCTH, TPEOYIOIIUX B TOM YHCIE U
(bu3nUecKruX 3HAHUI;

—MUHTEPEC K MPAKTUUYECKOMY M3Yy4EHHUIO MpodeccHii, CBA3aHHBIX ¢ (PUNUKOI.
Okonozuueckoe gocnumanue:

—OpHUEHTAlMsl Ha TNpUMeHeHue (U3MYECKUX 3HAHUM i1 pelleHus 3aJad B 00JacTH
OKpY KaIoIIel cpelibl, INIAHUPOBAHMS MOCTYNKOB M OLEHKM MX BO3MOXKHBIX MOCIEACTBUMN
JUIs1 OKPY KarOILLEH Cpenbl;

—OCO3HaHUE TJIO0AIBHOTO XapakTepa HKOJIOTHYECKHX IMpOoOJIeM U MyTeH UX pelIeHUs.
Aoanmayus obyuarowe2ocs K UsMEeHAIOWUMCSL YCIIOBUAM COYUATLHOU U NPUPOOHOL Cpedbl.
—TMOTPEeOHOCTh BO B3aMMOJIEUCTBUM TIPU BBINOJHEHUHU HWCCIEAOBAHUM U INPOEKTOB
(hU3MYECKON HANPABIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

—IIOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 IPAKTUUECKYIO JI€SITEIBHOCTD;
—MO0TpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYJIHPOBATH HIEH,
MOHATHUSI, TUIOTE3bl O (PU3MUECKUX OOBEKTaX W SIBICHUSAX;

—O0CO3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;



—IUTAaHUPOBAHUE CBOETO PAa3BUTHSI B TPUOOPETEHUH HOBBIX (DU3NUECKUX 3HAHUI;
—CTPEMJICHHE AaHAJU3MPOBATh M BBISBIATH B3aMMOCBSI3U TPUPOABI, OOIIecTBa U
SKOHOMUKH, B TOM YHCJIE C HCTIOJIb30BAHUEM (PHU3UUYECKUX 3HAHUH;

—OLICHKa CBOMX JCUCTBUU C Y4E€TOM BIIMSHHMS HA OKPYXKAIOLIYIO CpeNy, BO3MOKHBIX
JI00ATBHBIX IMOCTEACTBUM.

Memanpeomemnbvie pe3ynvmamaol

7 Knacc

YHusepcaanble no3HaeamesibHble OCUCMEUS:

basosvie nocuueckue oeticmsus:

—BBISBJISATH M XapaKTePHU30BaTh CYIISCTBCHHBIC ITPU3HAKH OOBEKTOB (SIBIICHUN);
—yCTaHaBJIWBaTh CYIICCTBEHHBIM MPU3HAK KJIACCU(PUKAIIUHA, OCHOBAHUS 1T 000OIICHUS
Y CpaBHCHHS;

—BBISBJISATh 3aKOHOMEPHOCTH M MPOTHBOPEYHSI B pacCCMATPHBACMBIX (aKTax, JAHHBIX H
HAOJIFOCHUSIX, OTHOCSIIITUXCS K (DU3UYCCKUM SIBIICHUSIM;

—BBISIBJISATh TIPUYUHHO-CIICICTBCHHBIC CBS3W MPH HW3YUYCHUN (PU3HUUYCCKUX SIBICHHH W
MPOIIECCOB; JIeJIaTh BBIBOJBI C HCIOJNB30BAaHWEM JICAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIIFOUYEHHH, BBIJIBUTATh THITOTE3bI O B3aUMOCBSI3AX (DU3MUCCKUX BEITUYNH;

baszosvie uccnieoosamenvcxue oeticmsusi:

—MCITOJTb30BaTh BOMPOCHI KaK MCCISA0BATEIILCKUI HHCTPYMEHT MO3HAHUS,

—TIIPOBOJUTH MO0 CAMOCTOSITEILHO COCTABJIICHHOMY TUUIAHY OITBIT, HECITOXKHBIA (YH3UICCKUI
AKCIIEPUMEHT, HeOOJIBIIIOe HCCIICAOBaHNE (DU3UIECKOTO SIBJICHUS,

Paboma ¢ unghopmayueti:

—MPUMEHATHh Pa3JIMYHbIE METOAbl, WHCTPYMCHTBHI W 3alpoChl TpPH IOUCKE U OoTOOpe
nHGOPMAIINU WIH JAHHBIX C YIETOM NPEIIOKEHHON yIeOHOW (hM3UISCKON 3a/1a9H;
—aHAIN3UPOBATh, CHCTEMATU3HPOBATh M HHTEPIPETUPOBATh MHPOPMAIUIO Pa3THIHBIX
BHJIOB B ()OPM TIPECTABIICHHSI;

yHM8€pCdJlebl€ KOMMYHUKamueéHble oelicmeus

Oobwenue:

—B XoJe OOCYXIeHUsT y4eOHOro Marepualia, pe3ysbTaToOB JIA0OpaTOPHBIX paboOT u
MPOCKTOB 3aJiaBaTh BOMPOCHI IO CYIIECTBY OOCY)KIAaeMOH TEMbI W BBICKAa3bIBaTh HJICH,
HalleJICHHBIC Ha PEIICHHE 3aJ1a4 U MOJICp)KaHue 0J1aroKeaaTeIbHOCTH OOIICHUS;
—COIIOCTABJISITh CBOM CYXACHUS C CYXICHUSIMH JIPYTHX YYaCTHHKOB JHAjora,
OOHapyXUBATh Pa3JIMYHE U CXOJCTBO MTO3UIIHIA;

—BBIPAXKaTh CBOIO TOYKY 3PCHHUSI B YCTHBIX U MUChbMEHHBIX TEKCTAX;

—nyOJUYHO  MPENCTaBJISITh  PE3YJIbTaThl  BBINOJIHEHHOTO  (DM3UYECKOrO0  OIbITa
(3KCIIEpUMEHTA, UCCIICIOBAHMS, IIPOCKTA).

Cosmecmuas OeamenbHOCMb (COMPYOHULECMB0):

—TMOHUMATh M MCIOJIb30BaTh IMMPEUMYIIIECTBA KOMAHHOW ¥ MHAUBUAYAILHONW pabOThI MpH
pelIeHUH KOHKPETHOM (hU3UYECKON TPOOIIeMBbI;

—IMpPUHUMATh II€JTd COBMECTHOH JeATEeNbHOCTHU, OPraHU30BHIBAaTh JEUCTBUS TIO €&
TOCTYKEHHUIO: paclpeleisiTh poju, 0o0CyXJaTh MPOIECcChl U Pe3ylbTaThl COBMECTHOMU
paboThl; 00001IaTF MHEHUS HECKOJIBKUX JTIOJCH;

—BBITIOJIHATh CBOIO YacTh pabOTHI, JOCTUTAs KAayeCTBEHHOTO pe3yJibTaTa IO CBOEMY
HampaBJIEHUIO U KOOPJIMHUPYS CBOH AEHCTBUSA C IPYTUMHU YWICHAMU KOMaH]IbI;
—OIIEHUBATh KA4€CTBO CBOET0 BKJIaJa B OOIIUN MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
chopMyTUpPOBaHHBIM YUYaCTHUKAMU B3aMOICHCTBUSI.

Ynuueepcanwvnuie pecynamuenvie oeiicmeusn

CCZMOOpZCZHI/Bal/;Z/l}Z.'
—BbISABIIATH HpO6HCMBI B ) KXN3HCHHBIX U y‘-Ie6HBIX CUTyalusXx, Tpe6yIOIJ_II/IX HJIsL pCIICHU A



(hU3nyeCKUX 3HAHUI;

—OpHUEHTHUPOBATHCS B PA3JIMYHBIX MOAXOJAX MPUHATHS PEIICHUH (MHIWBHIYyaJbHOE,
NIPUHSATHEC PEIICHUS B TPYIINE, IPUHATHE PEIICHUHN TPYIITION);

—CaMOCTOSITEJIbHO COCTaBIIITh AJTOPUTM peIIeHUs (PU3NYECKO 3ajaud WiId IUIaHa
HCCIEAOBAaHUA C YYETOM HMMEIOMUXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAThH MpejlaracMble BApUaHTHI PEIICHUH;

—JIeJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camoxoumpons (pegpnexcusi).:

—/1aBaTh aJeKBAaTHYIO OLIEHKY CUTYAalluu U IIpeyiararh 1iaH e€ N3MEHCHHUS;

—OOBSACHITH MPUYNHBI IOCTHKEHUS (HEJOCTHIKEHUS) Pe3yJIbTaTOB ACSTEILHOCTH, J1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

—OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJIN U YCIOBHSIM.

OmoyuonanbHblll UHMENTeKm:

—CTaBUTH ceOsl Ha MECTO JIPYTrOro YeJIoBEeKa B XOJ€ CIIOpa WM AUCKYCCHH Ha HAayYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOTO.

Ilpunamue cebs u opyeux:

—TMpu3HaBaTh CBOE MpPaBO Ha OMMUOKYy TPU pelmeHnH (U3NYECKUX 3aaad Wi B
YTBEPXKIACHUSAX HA HAYYHBIE TEMBI H TAKOE )K€ MPABO JIPYTOTO.

8 Kknacc

Yuueepcaﬂbubw no3naeamesibHble OCUCMEUS:

Bazosvie nocuveckue oeticmeust.

—BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SIBJICHHUI);
—yCTaHaBJIMBATh CYMICCTBEHHBIN MPU3HAK KiIacCHU(UKAIIMU, OCHOBAHUS ISl OOOOIIECHHS
U CpaBHEHHS,

—BBISIBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUUS] B pacCMaTpUBaeMbIX (akTax, JaHHBIX U
HaOTIOICHUSIX, OTHOCSIIIIUXCS K (DU3UYSCKUM SIBJICHUSIM;

—BBISIBJISITh TIPUYMHHO-CJICJICTBEHHBIC CBSI3W TIPU HM3YYCHUM (PU3UUECKUX SBICHUU U
MPOIIECCOB; JieNaTh BBIBOALI C HCIIOJb30BAaHUEM JCAYKTHUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUYEHHUH, BBIABUTATh THIIOTE3bI O B3aUMOCBSI3SIX (DU3UUYSCKUX BEIIMYHH;

—CaMOCTOSITEIIFHO BBIOUpATh CIOCO0 pemieHus yueOHou pu3ndeckon 3a1aun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PpEIICHHS, BBIOOp HaubOoJee TMOAXOMISIIET0 C  Y4ETOM
CaMOCTOSITEIFHO BBIJICJICHHBIX KPUTEPUEB).

baszosvie uccieoosamenvcrue oeticmsusi:

—HCIOJIB30BaTh BOMPOCHI KaK UCCIIEA0BATEILCKHI HMHCTPYMEHT TTO3HAHHSI;

—MPOBOJIUTh IO CAaMOCTOSITEIIBHO COCTaBJICHHOMY IUJIaHY ONBIT, HE- CJIOXKHBIN
(bU3UYECKUIT SKCIIEPUMEHT, HEOOJIBIIIOE CCIIeIOBaHUE (PU3UICCKOTO SIBJICHUS,
—OIICHUBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIHIO, MOJTYUYCHHYIO B XOIe
WCCIICIOBAHUS HIIH SKCIICPUMECHTA;

—CaMOCTOSITEIbHO  (OPMYJIUPOBATh  OOOOIICHUS W  BBIBOJIBI IO  pe3yJibTaTam
MPOBEAEHHOIO HAOJIO/IEHUS, OIIBITA, UCCIIEIOBAHMUS;

—IpPOTHO3UPOBATh BO3MOXKHOE JalIbHEIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh MPEAIOIOKEHNS 00 UX Pa3BUTHHU B HOBBIX YCIOBUAX U KOHTEKCTaX.

Paboma c unghopmayueri:

—MpPUMEHATh pa3JIMYHblE METOJAbl, MHCTPYMEHTHI U 3alpoChl NpHU IOUCKE U oTOOpe
MH(pOpPMALIMM WIH TAaHHBIX C YYETOM MpPEI0KEHHON yueOHOM pu3nueckoi 3a1auu;
—aHaJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh UH- (POPMAIIUIO PA3TUYHBIX
BHJIOB U (pOPM TPECTABIICHHUS;

—CaMOCTOSITEILHO BBIOMpATh ONTHUMAIbHYIO (OpMY IMpeacTaBleHHs HHPOpPMALUU U
WJUTIOCTPUPOBATh pelllaeMble 3aJauyd He- CIOXKHBIMU CXEMaMHM, JuarpamMmaMu, HHOM
rpauKoi U NX KOMOMHAITUSIMH.



YHMGepcaﬂbele KOMMyHUKamueHble Ooeiicmeus

Obwenue:

—B xoAe¢ OOCYXJIeHUs Y4eOHOro Marepuaia, pe3ysbTaToB JIA0OpAaTOPHBIX pPadOT u
MPOEKTOB 33aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOH TeMbl M BBICKAa3bIBaTh HJICH,
HalleJICHHBIC Ha pEIICHHE 3aJla4 U MoAAepKaHue 0J1aro’KenaTeIbHOCTH OOIICHUS;
—CONOCTaBJISITh CBOM CYXICHHUS C CYXICHHSMH JPYTMX YYAaCTHHUKOB JUAJIOra,
0oOHapyXUBATh PA3TMYHE U CXOJCTBO MO3UIIHIA;

—BBIPAYKaTh CBOKO TOYKY 3PCHUS B YCTHBIX U MMUChbMEHHBIX TEKCTaX;

—nyOMUYHO  MPENCTaBIATH  PE3yJbTAaThl  BBINOJIHEHHOTO  (PU3WYECKOTO  OmbITa
(PKCTIepUMEHTAa, UCCIIeIOBAHMS, IIPOCKTA).

Coemecmuas oessmenbHOCMb (COMPYOHUYECBO):

—IIOHUMAaTh M UCIIOJIb30BaTh IIPEUMYIIECTBAa KOMAHIHOW ¥ WHIMBUIYAJTEHOW PaOOTHI TIPHU
pelLIeHNN KOHKPETHON (U3nUeCcKOi MpOoOIeMBbI;

—HpI/IHI/IMaTB nean COBMCCTHOﬁ ACATCIIBHOCTH, OpFaHI/I3OBI)IBaTB HeﬁCTBHﬂ mo eé
JIOCTIDKCHUIO: PaCIpelesaTh POJU, 00CYXJaTh MPOIECChI W PE3yJIbTaThl COBMECTHOM
paboThl; 06001IaTHh MHEHUST HECKOJIBKUX JIFOJICH;

—BBITIOJIHATh CBOKO YacTh PaldOTHI, JOCTUTAs KAaYeCTBEHHOTO pe3yJibTaTa II0 CBOEMY
HaHpaBJ’IeHI/HO nu KOOp}II/IHI/Ip}IH CBOH ﬂeﬁCTBHH C )Ipyr‘I/IMI/I HYJIC€HaAMM KOMaH/bI,
—OILICHUBATh KAYCCTBO CBOCI'O BKJIaJda B O6IIII/II>'I HpOJIYKT 10 KpI/ITepI/IHM, CaMOCTOSTCIBHO
chopmMyTUpOBaHHBIM YYaCTHUKAMU B3aUMOJICHUCTBUSI.

Yuugepcanwvnuvie pecynamuenuie oeitcmeusn

Camoopzanuszayus:

—BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsIX, TPEOYIOUIUX ISl PEIICHUS
(bu3mUecKUX 3HAHUM;

—OpPHUEHTUPOBATHCSI B PA3IUYHBIX MOAXOJAaX NPUHATHS pEUIeHUN (MHAUBUAYAIbHOE,
MIPUHSTHE PEILLICHUs B TPYIINE, IPUHATHE PELICHUI TPYIIIO);

Camokoumpons (pepnexcus):

—aBaTh aJeKBaTHYIO OLIEHKY CUTYallud U OpejjiaraTh IjiaH e€ U3MEHEHUS;

—O0OBSCHITh MPUYUHBI TOCTHKEHUS (HETOCTHKEHHUS) PE3yJIbTaTOB AEATEIHLHOCTH, 1aBaTh
OIIEHKY TPHOOPETEHHOMY OIIBITY;

—BHOCHUTh KOPPEKTUBBI B JEATEILHOCTH (B TOM YHCII€ B XOJ BBINOJHEHUS (PU3UYECKOTO
HCCIIeIOBAHUSI UJIU MPOEKTa) HA OCHOBE HOBBIX OOCTOSATENIHLCTB, H3MEHUBILIUXCS CUTYaIIUH,
YCTAHOBJICHHBIX OIIMOOK, BO3HUKIINUX TPYAHOCTEH;

—OIIEHUBATh COOTBETCTBHE PE3yJIbTaTa LEJIU U YCIOBUSIM.

OMOYUOHANbHBLU UHMENIEKIN.:

—CTaBUTH ce0sl HA MECTO APYroro 4esjoBeKa B XOJ€ CIOpa WM JAUCKYCCHUU Ha HAYUYHYIO
TeMy, IOHUMAaTh MOTHUBBI, HAMEPEHHS U JIOTUKY APYTOTO.

Ipunamue cebs u opyeux:

—IpU3HaBaTh CBOE MpPaBO Ha OMMOKY IpU perieHuH (PU3UYECKUX 3aJad WIH B
YTBEPKJICHUSAX HA HAyYHBIE TEMBI U TaKOE K€ MPaBo APYroro.

9 knacc

YHUGEPCtlJleble no3nasamesibHbvle OCUCMBUSL:

Baszosvie nocuueckue oeticmeust.

—BBIBJIATH U XapaKTCPU30BATh CYHNICCTBCHHBIC IIPU3HAKU 00BEKTOB (HBHCHHﬁ);
—YCTaHaBJINBAaTb CYHICCTBCHHBIﬁ IIpU3HAK KJ'IaCCI/I(I)I/IKaLII/II/I, OCHOBaHUA OJIA O606H_ICHI/I$I
U CPaBHCHUA,

—BBIABJIATE 3AKOHOMCEPHOCTU U MPOTUBOPCHUHA B paCcCMATPUBACMBIX (I)aKTaX, JaHHBIX H
HaGJII-OI[CHI/ISIX, OTHOCAIIUXCA K (I)I/ISI/I‘-ICCKI/IM ABJICHHUSAM,

—BBIABJIATE HNPUYUHHO-CIICACTBCHHBIC CBA3HW IIPH H3YUYCHUU (I)H3I/I‘{CCKI/IX SIBJIGHUH U



oponuecCoB; ACJIaTb BbBIBOJAbBI C€ HCIOJIB30BAHUCM JCAYKTHBHBIX W HHIAYKTHUBHBIX
yMO3aKJHO‘ICHI/II\/JI, BBIABHUTATh TUIIOTE3bI O B3aUMOCBA3AX (1)H3H‘I€CKI/IX BCJIMYUH,

—CaMOCTOSITEILHO BBIOMpATh CIIOCO0 pelieHus yaeOHoM (u3ndeckoil 3aaaun (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pEIICHHs, BBIOOp Haubojee MOAXOMSIIIETO0 C  YYETOM
CaMOCTOSITEIFHO BBIICIICHHBIX KPUTEPHEB).

baszoevie uccnedoeamenvckue oeticmeusi:

—HCIOJIb30BATh BOMPOCHI KaK UCCIEA0BATEIBCKUII HHCTPYMEHT TTO3HAHMS;

—TMpPOBOJIUTh IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUJIaHYy ONBIT, He- CJIOXKHBIN
(bU3HYECKU YKCTICPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHUE (PU3UISCKOTO SIBJICHHUS;
—OIICHUBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTH MH(OPMALHIO, MOJTYUYECHHYIO B XOZe
WCCIIEIOBAHUS HITA SKCIIEPUMEHTA;

—CaMOCTOSITEeNIbHO  (OPMYJIHpPOBaTh OOOOIIEHUS W  BBIBOJABI MO  pe3yJbTaTam
MPOBEAEHHOTO HAOJIOICHHUS, OITBITA, UCCIICIOBAHMS;

—TPOTHO3UPOBATH BO3MOXKHOE JalIbHEiIIee pa3BUTHE (PU3NYECKHUX MPOIIECCOB, a TAKKe
BBIJIBUTATH MPEITOIOKEHUS 00 UX Pa3BUTHHU B HOBBIX YCIOBUAX U KOHTEKCTaX.

Paboma c ungopmayueri:

—MPUMEHATHh Pa3JIMYHbBIE METOAbl, HWHCTPYMEHTBHI W 3alpoChl TNPH IOMCKEe U OTOOpe
“HGOPMALIMM WU JAHHBIX ¢ YYETOM MpPEJIOKeHHON yueOHoH hu3nueckoil 3a1a4u;
—aHAIN3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH- (POPMAITUIO PA3ITHIHBIX
BHJIOB B ()OPM TIPEICTABIICHHS;

—CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIIBHYIO (QOpMYy MpeAcTaBIeHUs HHPOpPMALUU U
WJUTFOCTPUPOBATh peIIaeMble 3aJadd He- CIOXKHBIMH CXEMaMH, JuarpamMmaMu, HHOM
rpadukoi 1 ©X KOMOUHAITHSIMHU.

yHM8€pCdJlebl€ KOMMYHUKamueéHble oelicmeus

Oobwenue:

—B XOJIe OOCYXIECHHUsS Y4eOHOro MaTepuaia, pe3yJIbTaTOB Ja0OpaTOpPHBIX paboT u
MIPOCKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCY)KIAaeMOH TEeMBbI M BBICKa3bIBaTh HJICH,
HalleJICHHBIC Ha PEIICHHE 3aJ1a4i U MOJICp)KaHue 0JaroKeIaTeIbHOCTH OOIICHHUS;
—COIOCTABJISITh CBOM CYXKACHUS C CYXICHUSAMH JIPYTHX YYaCTHHKOB JHUajora,
OOHapyXUBATh PA3JIMYHE U CXOJCTBO MMO3HITUH;

—BBIPAXKaTh CBOIO TOYKY 3PCHHUSI B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

—nyOJUYHO  MPENCTaBISITH  PE3yJbTaThl  BBINOJIHEHHOTO  (DM3WYECKOrOo  OIbITa
(9KCIIepUMEHTa, UCCIICIOBAHMS, IIPOCKTA).

Coemecmuas oessmenbHOCmb (COMPYOHUYECMBO):

—TMOHUMATh M MCIOJIb30BaTh MPEUMYIIIECTBA KOMaHHON U WHIUBHUIYaJIbHONH padOThI PU
pelIeHUH KOHKPETHOM (hU3UYECKON TPOOIIeMBbI;

—IPUHUMATh IIEJIM COBMECTHON JEATCIIbHOCTH, OPraHU30BBIBaTh JICHCTBHS 110 €&
JTOCTH)KCHUIO: PACIIPENEATh POJU, OOCYXIaTh MPOILIECChI W PE3yJIbTaThl COBMECTHOM
paboThI; 06001IaTh MHEHHS HECKOJIBKUX JIFOCH;

—BBINIOJIHATh CBOIO YacTh pPaOOTHI, JIOCTUTas KA4eCTBEHHOI'O pe3yJibTara I0 CBOEMY
HampaBJIEHUIO U KOOPIUHUPYS CBOU AEHCTBUSA C IPYTUMHU WICHAMU KOMaH]IbI;
—OIIEHUBATh KA4€CTBO CBOET0 BKJIaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
chopMyITUpPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

Ynuueepcanvnuie pecynamuenvie oeiicmeusn

Camoopeanusayus.:

—BBISBIIATH NPOOJIEMBI B )KU3HEHHBIX U yYEOHBIX CUTYyaIUsAX, TPEOYIOMMX SISl PEIICHUS
(hU3MYECKUX 3HAHU;

—OpHUEHTUPOBATHCS B PA3IMYHBIX IOAXO0JAX MPUHIATHS PELIeHUH (MHIWBHUIYyaJbHOE,
MIPUHATHE PELLIEHUs] B TPYIIe, IPUHATHE PEIICHUI TpynIoil);

—CaMOCTOSITEJIbHO COCTaBJIITh AJTOPUTM peIlIeHUs (PU3NUEecKoil 3ajaud WM IUJIaHa



HCCIEAOBAaHUA C YYETOM HMMEIOMNUXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAThH MpelaracMble BApUAHTHI PEIICHUH;

—enaTh BRIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camoxoumpons (pegnexcus):

—/1aBaTh aJIEKBAaTHYIO OLIEHKY CUTYAal[Uu U Ipeiararh 1iaH e€ U3MEHEHHUS;

—O0OBSICHITH TPUIUHBI TIOCTHKEHUSI (HEIOCTHIKEHHS) PE3yJIbTaTOB JASATCIHHOCTH, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY;

—BHOCHUTH KOPPEKTHBEI B JIEATCIHLHOCTH (B TOM YHCIIC B XOJ BBIMOJHEHUS (HPU3HIECCKOTO
WCCIIEOBAHUS WIIH TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENICTB, U3MEHUBIIINXCS CUTYAIlUH,
YCTAHOBJICHHBIX OITMOOK, BOZHUKIIINX TPYIHOCTEH;

—OIICHUBATh COOTBETCTBUE PE3YJIbTATa LIEIU U YCIOBHSIM.

OmoyuonanbHoblll UHMENNeKM

—CTaBUTH ceOsl Ha MECTO JPYTOro 4ejioBeKa B XOJI€ CIopa WM JUCKYCCHH Ha HAyYHYIO
TeMy, IOHUMATh MOTHBBI, HAMEPECHUS H JIOTUKY JAPYTOTO.

Ilpunamue cebs u opyeux:

—TMpu3HaBaTh CBOE MPaBO Ha OMMUOKY TPU pelmeHnH (HU3NYECKUX 3aaad Wi B
YTBEPXKIAEHUSAX HAa HAYYHBIE TEMBI M TAKOE )K€ MPABO JIPYTOTO.

IIpeomemnmnuwie pezynvmamat

7 xjaace

[IpenmerHple  pe3yipTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTPaXKaTh
chopMUpOBaHHOCTH y 0OOYJAIOIINXCSI YMEHUM:
—HCIOJIb30BaTh TOHATHSA: (U3UYECKHE UM XUMHUYECKHE SBJICHHUS; HaOIOJCHUE,
AKCIIEPUMEHT, MOJEIb, THIIOTE3a; CAWHUIBI (PU3MYECKUX BEJIMYMH; aTOM, MOJIEKYyJa,
arperaTHble COCTOSIHHMSI BemiecTBa (TBEPIOE, KHUJKOE, Tra3000pa3HOe); MEXaHHYECKOe
TBIKCHHE (paBHOMEpHOE, HEpPaBHOMEPHOE, MPSIMOJTUHEHHOE), TpaeKTOpHs,
paBHOJEHCTBYIOIAsl CcuJl, Jjaedopmarnus (ympyras, IUIacTH4YECKasi), HEBECOMOCTb,
COOOIIAIOIIHNECS COCY/IBI;
—paznu4darh sBieHus (Auddy3us; TerioBoe BIKCHUE YacTHI] BEIIECTBA; PAaBHOMEPHOE
JBIDKCHHE, HEPAaBHOMEPHOE JIBHKCHUE, HHEPLHs; B3aUMOJCHCTBHE TeEJ; PaBHOBECHE
TBEPHBIX TEJ C 3aKPEIUIEHHOW OChIO BpallCHUs; Iepefavya JaBJICHUs TBEPIBIMU TEIaMH,
KUIKOCTSAMH W Ta3aMmH; aTMoc(depHOe JaBJICHHWE; IUIAaBaHHWE TeENI, IMPEBpPAICHUS
MEXaHWYECKOW SHEpPruu) IO OIMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX IAHHOE (PU3HUECKOE SIBJICHHUC;
—pacro3HaBaTh NPOSBICHUE HW3YYCHHBIX (U3UYCCKHUX SIBICHUH B OKPYXKAIOIIEM MHPE,
B TOM 4HcCIIe (U3UYCSCKHUE SIBJICHUS B IPHU- POJIC: MPUMEPHI JBUKCHUS C Pa3TUYHBIMHU
CKOPOCTSIMHU B )KUBOW U HEXXKHBOH MPUPOJIC; NCHCTBUE CHIIBI TPESHUS B IPUPOJIC M TCXHHUKE;
BIIUSIHUE aTMOC(EPHOTO JIaBJICHHSI Ha JKUBOW OpPraHM3M; IJIaBaHHUE PbIO; phluaru B Teie
YeJOBeKa; MPU HDTOM TIEPEBOJUTH TMPAKTUUYECKYIO 3a/adyy B Y4ueOHYIO, BBIICIATH
CYIIECTBEHHbIE CBONCTBA/MIPU3HAKU (PUUUECKUX SBICHUN;
—ONHUCHIBAaTh U3YUYEHHBIE CBOMCTBA Ted U (PU3UYECKUE SIBIICHUS, UCTIONB3Ys (hU3NUECKUE
BEIMYUHBI (Macca, OO0BEM, TUIOTHOCTH BEIIECTBA, BpEMs, MyThb, CKOPOCTb, CPETHSS
CKOpOCTb, CUJIa YIIPYy- TOCTH, CUJIa TSKECTH, BEC Teja, CUJla TPeHUs, IaBieHue (TBEPIO- TO
TeJa, KUJIKOCTH, ra3a), BHITAIKUBAIOIIAs CHUJIa, MEXaHW4Yeckas paboTa, MOITHOCTb, TJIEYO
CHJIbI, MOMEHT CHUJIbI, KOO((PHUIIMEHT MOJIe3HOT0 ASHCTBUS MEXaHU3MOB, KUHETUUECKAs U
MOTEHIMaIbHasl DHEPTHs); MPH OMUCAHWUU MPABHJIHBHO TPAKTOBATh (DU3MUYECKUN CMBICIT
HCTIONIb3YEMbBIX BEIIMYHMH, UX O0O3HAYEHUs] W €AUHUIIBI (PU3MYECKUX BEIUYUH, HAXOIUTh
(opMyIibl, CBS3BIBAIOLIME JIAHHYIO (DU3WYECKYIO0 BEIMYHMHY C JPYTMMHM BeJIWYHMHAMH,
CTPOUTH rpadUKH N3YUSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIU- YUH;



—XapaKTepPU30BaTh CBOMCTBA TeJI, PU3UUSCKHE SBIICHUS U TIPOIIECCHI, UCTIOJIB3Ys IIPaBHIIa
cloXeHus cui (BHOJb OJHOM mpsimoi),3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHs phiuara (0J0Ka), «30JI0TOE MPABUIIO» MEXAHHUKU, 3aKOH COXPaHCHUS
MEXaHUYECKON »JHEpPruM; MpU ITOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3alHUChIBaTh €T0 MAaTEMAaTUYECKOE BBHIPAYKEHUE;

—O0OBSCHITh (PU3WYECKUE SBIICHHUS, TPOIECCHI M CBOWCTBa T, B TOM YHCIIC U B
KOHTEKCTE cUTyanui MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITHh
MPUYHUHHO-CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IIAaroB C
ornopoii Ha 1—2 W3yYEHHBIX CBOWCTBA (PM3WUYECKHUX SIBICHUU, (DU3NUECKUX 3aKOHA HIIH
3aKOHOMEPHOCTH;

—pemarhk pacy€THBIC 33Ja4u B 1—2 JIEWCTBUSA, UCIOIB3YS 3aKOHBI W (DOPMYIIBL,
CBsI3bIBaIONINE (PU3MYECKHE BEJIMUYMHBI: HA OCHOBE aHAJIM3a YCJOBHS 33Ja4yd 3allMChIBATh
KpaTKOe YCJIOBHUE, TMOJICTABIATh (PU3UUYECKUE BEIMYUHBI B (OPMYIIBI U TPOBOAUTH pac-
4yéThl, HAXOJAUTh CIIPABOYHBIC JAaHHBIE, HEOOXOJMMBIC ISl PEIICHUs 3a7ay, OICHUBATh
PEUTUCTUYHOCTH TTOTYUYeHHON (PU3UUECKOM BETUUNHBI;

—pacno3HaBaTh MOPOOJIEMBbI, KOTOPbIE MOXHO PEHIUTh TIPU TOMOIIU (PU3UUECKUX
METOJOB; B OIMCAHWM HWCCJIEIOBAaHUS BBIACIATH IPOBEPSIEMOE MPEATIOT0KECHUE
(rumnioTesy), pa3audaTh U HHTEPIPETUPOBATH MOTYYSHHBIN PE3yabTaT, HAXOIUTh OIMHOKH B
XOJI€ OIBITa, JAeJaTh BHIBOBI TIO €TO pe3ybTaTaMm;

—IIPOBOJAUTH OMBITHI MO HAOIIOACHUIO (U3NYECKUX SBICHUM WM (PU3UUECKUX CBOMCTB
Ten: (OpMyJIHpOBaTH TIPOBEPSEMBIC TIPEA- TOJIOKEHHS, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYI0BaHMS, 3aIMMCHIBATh X0/ ONbITAa U (POPMYJIMPOBATH BHIBO/IHI;
—BBITIOJTHATE MPSIMBbIE U3MEPEHUSI PACCTOSIHHSI, BPEMEHU, MAcChl Teja, 00bEéMa, CHIIbI U
TeMIIepaTypbl C HCHOJIB30BAaHUEM AaHAJOTOBBIX U HUQPPOBBIX MNPUOOPOB; 3aMUCHIBATH
TMOKa3aHMsI MPUOOPOB C YUETOM 3aTaHHOUN a0COJIFOTHOM MOTPEITHOCTH U3MEPEHHIA;
—TIPOBOJAUTH HMCCIICAOBAHNUE 3aBUCUMOCTH OJIHOM (DM3MYECKON BEIMYUHBI OT JPYTroul C
HCTOJIb30BAaHUEM TIPSAMBIX H3MEPEHUM (3aBUCMMOCTH IyTH PAaBHOMEPHO BHKYILETOCS
Tena OT BPEMEHM JBHXKEHHS TeJla; CUJIbl TPEHUs CKOJBXKEHHMS OT Beca TeJjla, KadyecTBa
00pabOTKM TMOBEPXHOCTEM Tl M HE3aBUCUMOCTH CHJIbl TPEHUS OT IUIOLIAIH
COIPUKOCHOBEHHS TE€JI; CUJIbl YIIPYTOCTH OT YJUJIMHEHUS NPYKUHBI; BBITAJKUBAIOLIEH CHJIbI
OT 00BEMaA MOrpyKEHHONW YacTU Teja M OT IUIOTHOCTHU JKUAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU Tejla, OT IIyOWHBI, HA KOTOPYIO MOTPYKEHO TEeJO; YCJIOBUW IJIaBaHUs Tell,
YCJIOBUM paBHOBECHUsI pbluara M OJIOKOB); y4acTBOBaTh B IUIAHUPOBAHUHU YYEOHOIO
HCCIIeIOBaHuUsl, COOUPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHHUS, CIeAYs MPEeAIOKEH- HOMY
IJ1aHy, (UKCHUPOBATH PE3YJIbTaThl IMOTYYEHHOM 3aBUCHUMO-CTH (PU3MYECKUX BEJIMYHUH B
BUAE TPEIUIOKEHHBIX Tabnauil u rpaduKoB, JAenaTh BBIBOABI IO pe3yJibTaTaMm
HCCJIEIOBAHUS;

—IpPOBOAUTh KOCBEHHBIE H3MEpEHUs] (PU3UUYECKHUX BEIWYUH (IUIOTHOCTH BEIIECTBa
KUJAKOCTH M TBEPAOrO Tena; CUJIa TPEHUsS CKOJBXEHUS; JaBIIEHUE BO3/yXa;
BBITAIKMBAIOIIAs CUJIA, IEUCTBYIONIAsA HA MOTPYKXEHHOE B KUJIKOCTH TEJI0; KOIPDUIIMESHT
MOJIE3HO- TO JICUCTBUS MPOCTHIX MEXaHU3MOB), CIIEysl MPEAIOKEHHON MHCTPYKUMH: MPU
BBIMIOJIHEHUN HW3MEpEeHHH coOupaTh OHKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIYHCISATH
3HAUYE€HUE UCKOMOW BEJIN- YUHBI;

—co0mro1aTh TIpaBUJIa TEXHHKH Oe30MacHOCTH Tipu  pabore ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

—YyKa3blBaTh MPUHIUNBI ACHCTBUS TIPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, OapoMeTp, phIYar, MOABIKHBINA H
HETOIBVIKHBIN OJIOK, HAKJIIOHHAS TNTOCKOCTH;

—XapaKTepuU30BaTh MNPUHIMINBI JEUCTBUS  M3YUYCHHBIX  MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OmMoOpoid Ha HMX ONucaHus (B TOM YHCIE: NOAIIUIIHUKUA, YCTPONCTBO
BOJONPOBOJIa, THUJPABINYECKHUN Mpecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOM HacocC,
apeoMeTp), HCIOJb3ys 3HAHUS O CBOWCTBAax (U3UUECKUX SIBICHUU U HEOOXOIUMBIE



(hu3myeckre 3aKOHBI U 3aKOHOMEPHOCTH;
—TIMPUBOJNUTL TIPUMEPHI / HAXOAUTH HHOOPMAIMIO O MpUMEpax MPAKTHIECKOTO
WCIIONB30BaHUSl (PU3MYECKUX 3HAHUW B TIOBCEAHEBHOW J>KU3HU [UJIsi  OOECIICUCHHS
0e30MMacHOCTH TIpU  OOpalleHWH C TpPUOOpaMH M TEXHHYECKUMH YCTPOMCTBAMH,
COXPAHEHHUsI 3/10POBbsl U COOJIIOAEHUSI HOPM SKOJIOTHYECKOI0 MOBEJICHUS B OKpYKaroulen
cpene;
—OCYIIECTBIIATh OTOOP MCTOYHHKOB MH(pOpMANuu B ceTH MHTEpHET B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHUW U IyTEM CpPaBHEHUS
Pa3IUYHBIX HCTOYHH-KOB BBIJCISATh MHPOPMAIIHIO, KOTOpas SBISICTCS IPOTUBOPCUUBOM
WK MOXET OBITh HEJJOCTOBEPHOM;
—MHCIIOJIb30BaTh IIPU BBHINOJHEHUN YYEOHBIX 3a/JaHUN HAY4YHO-IIOMYJISIPHYIO JIUTEPATypy
(bu3nueckoro conepkaHus, CIpaBOYHbIE MaTepualbl, pecypchl ceTu MHTepHeT; BiaaeTh
npuémMaMM KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHus HH(OPMAIUK U3 OJTHOM 3HAKOBOU
CHUCTEMBI B JIpYTYIO;
—CO03/1aBaTh COOCTBEHHBIC KpPaTKHWE MUCHMEHHBIC M YCTHBIC COOOIICHUS HAa OCHOBE 2—3
HCTOYHHUKOB HH(popManuu (U3NYECKOTO COJEpKaHUs, B TOM 4YHUCIE IMYyOJIUYHO JeiaTh
KpaTKHe COOOIIEHHUsI O pe3yJsibTaTax MPOEKTOB WM YUYEOHBIX HCCIEIOBAHUMN; MPU 3TOM
rpaMOTHO UCHOJIb30BaTh U3YUEHHBIN MOHATUITHBINA anmnapar Kypca pu3uKu, CONpOBOKIAThH
BBICTYIIJICHUE TIPE3CHTALUEN;
—IIpU BBITIOJIHEHUU yYEOHBIX MPOEKTOB M MCCIEIOBAHUN pacIpeessiTh 005S3aHHOCTU B
rpymnrne B COOTBETCTBUHU C IMOCTABJICHHBIMHU 3aJadyaMi, CIE€IUThH 3a BBINOJHEHUEM ILIaHa
JIEUCTBUM, aJEKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAd B JESITEIbHOCTh TPYIIIBI, BbI-
CTpanBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHUE, YUUTHIBASI MHEHHUE OKPYKAFOIITHX.
8 ki1ace

[IpemeTHnble  pe3ynbTarbl Ha  0a30BOM  ypOBHE  JIOJKHBI  OTpa)kaTh
c(hopMUPOBAHHOCTH y OOYJAIOITUXCST YMEHUI:
—MHCIOJIb30BaTh MOHSTHUS: Macca W pa3Mephbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHSI BEIIeCTBa, KpUCTAUIMYECKHME M aMopdHble Tena,
HACBIILIEHHBI W HEHACBHIIIEHHBII Tap, BJIaXXHOCTh BO3/yXa; TeMIlepaTypa, BHYTPEHHSS
SHEprus, TEIUIOBOM [BUraTellb; 3JEMEHTapHBIN JJIEKTPUUECKHUI 3apsjl, 3IECKTPUYECKOE
1oJie, IPOBOJHUKU U TUAIEKTPUKHU, TOCTOSIHHBIN SJIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
—paznuuath ABJEHUS (TEIJIOBOE paclIMpeHue/cxaTue, Temjonepeaaya, TerioBOe
paBHOBecHE, CMauMBaHUE, KAMWUISIPHBIC SIBJICHUSI, UCIApEHUE, KOHACH AU, TIJIaBJIeHuE,
KpucTajum3zanus (OTBepAEeBaHHE), KWUIEHHE, Terulonepegada (TENJIONPOBOIHOCTD,
KOHBEKLMS, HW3JIy4YEeHHUE); OJIIEKTpU3alMsl Tell, B3aWMOJICHCTBHE 3apsloB, JACHCTBUSA
AJEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHE, B3aMMOJCHCTBHE MAarHWTOB, JACHCTBUE
MAarHUTHOTO TIOJII Ha MPOBOJAHUK C TOKOM, JIEKTPOMAarHUTHAs UHAYKIIHS) IO OMUCAHUIO
HX XapaKTePHBIX CBONCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (pU3HUECcKoe
SIBJICHHUE;
—pacro3HaBaTh MPOSBJICHUE H3YUYCHHBIX (U3UUECKUX SIBJICHUH B OKPY’XKAIOIIEM MHDPE,
B TOM uwHcie (U3UYECKHE SBICHUS B IIPU- pPOJE: ITOBEPXHOCTHOE HATSHKEHUE U
KanuJUIIpHBIE SIBJIEHUST B TIPUPOJE, KpUCTAIUIBI B Tipupoiae, wusnydeHue ConHIa,
3aMep3aHue BOJIOEMOB, MOpPCKHE OpH3bl, OOpa3oBaHUE pOCHI, TyMaHa, WHEs, CHEra;
SJIEKTPUYECKHUE SBJICHUSI B aTMoc(epe, DIEKTPUIECTBO JKUBBIX OPraHU3MOB; MarHUTHOE
nosne 3eMiu, apeid moiro- coB, POk MAarHUTHOTO TOJISI JJISI )KU3HU Ha 3eMlie, MOJISIPHOE
CUSHUE;IPH DTOM TMEPEBOAUTHh MPAKTHUYECKYIO 3aJady B y4eOHYIO0, BBIICISThH
CYIIECTBEHHbIE CBONCTBA/IPU3HAKU (PUUUECKUX SBICHUN;

—OIIUCBIBATbh N3YYCHHBLIC CBOICTBa TeI U (1)H3H‘{CCKI/IC SABJICHUSA, UC- TTOJIB3YA (I)I/I3I/IqCCKI/IC
BCIIMYHHBI (TeMnepaTypa, BHYTPCHHAA OHCPrusd, KOJUYCCTBO TCIUIOTHI, YACJIbHAs
TEIJI0EMKOCTh BCIICCTBA, yYACbHasA TCIJIOTAa IIJIaBJICHUA, yYACIIbHAA TCIIJIOTA
Hap006p8_30BaHI/I$I, yAcCiibHAasA TCIUIOTa CropaHust TOILJIUBA, KOS(I)(I)I/IL[I/ICHT IIOJIC3HOI'O
JICMCTBUS TEILIOBOM MalIruHbI, OTHOCUTCJIbHAA BJIA’)KHOCTb BO3/]1yXa, BHCKTpI/I‘{eCKI/Iﬁ 3apsna,



CUjla TOKa, JJIEKTPUYECKOE HaIPSDKEHHE, COINPOTUBIIEHUE IIPOBOJHUKA, YJIEIbHOE
CONPOTHUBIICHUE BEIIECTBa, pabOTa U MOIIHOCTH JJIEKTPUYECKOIO TOKA); MPH OMUCAHUH
MPAaBWJIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCIOJIb3yeMbIX BEIUYWH, OO0O3HAYCHUS U
eAUHULBl  (U3UYECKUX BEJIWYWH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pU3MYECKyl0 BEIWYMHY C JPYTUMH BEIMYUHAMHU, CTPOUTH TpadUKA HU3YUECHHBIX
3aBUCUMOCTEH (PU3HMYECKUX BEIINYNH;

—XapaKTepU30BaTh CBOHCTBA TeJ, (U3UYECKHUE SBICHUS W IPOLECCHl, HCIOIb3YS
OCHOBHBIE IIOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHMSI BEIECTBA,
MPUHIUIT CYNEPIIO3ULIMU TO- JIEH (Ha Ka4ueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja,
3a- koH OMa 11 yuyacTka 1enu, 3akoH />xoyns—JIeHna, 3aKkoH coXpaHeHUs SHEPTUU; IPU
3TOM JaBaTh CJIOBECHYIO ()OPMYJMPOBKY 3aKOHAa M 3alMChIBaTh €ro MaTeMaTH4YeCKOe
BBIPAKEHUE;

—OOBACHITh (PU3MYECKHE MpOLECcChl U CBOWCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyalMil TPaKTUKO-OPUEHTUPOBAHHOTO XapakKTepa: BbIABISATH NPUUYUHHO-CIEICTBEHHbIE
CBSI3U, CTPOUTH OOBSCHEHUE M3 1—2 JOrMYECKUX 1IaroB ¢ onopo Ha 1—2 M3ydeHHBIX
CBOMCTBA (PU3UYECKUX SIBICHUN, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—pemaTh pacy€THbIE 3aJayd B 2—3 JI€MCTBUSA, HCIOJIB3Yys 3aKOHbBI U (OPMYJIBI,
CBsI3BIBAIONINE (PU3MYECKUE BEJIMUYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1auM 3alHCHIBATH
KpaTKO€ YCJIOBHE, BBISIBIIATh HEIOCTATOK JTAHHBIX ISl PELICHUS 3aJa4yi, BBIOUPATh 3aKOHBI
u ¢Gopmyibl, HEOOXOnUMBbIE [Jis €€ pelIeHHs, MPOBOJUTH pac- 4YE€THl U CpPaBHUBATH
MOJy4YeHHOE 3HaueHHe (PU3UUEeCKON BETUYUHBI C U3BECTHBIMU TaHHBIMH;

—pacro3HaBaTh NIpOOJIEMBbI, KOTOPbIE MOXKHO PELIUTh MPH TOMOIIN (PU3HUECKUX
METOJIOB; WCIOJIb3Yysl OMHMCAaHWE MCCIIEIOBAHUS, BBIAEISATH MPOBEPSEMOE MPEAIOI0KEHUE,
OLICHUBATh MPABUIBHOCTH IOPSIAKA IPOBEAEHUSI UCCIIEI0BAHMS, A€JIaTh BBIBObI;
—IPOBOJNUTH ONBITHI 110 HAOIIOAECHUIO (U3UYECKUX SIBICHUM WIH (PU3NYECKUX CBOMICTB
Ten (KanmWUIIpHBIE SBJIEHUSA, 3aBUCUMOCTh JaBJIEHHUsSI BO3JyXa OT €ro o00béMa,
TEMIEPATyphl; CKOPOCTH MpOLEcca OCThIBAHUs/HArpeBaHUs IpU HU3JIy4EHUU OT LIBETa
W3JTy4arollel/IorIoMaoniell MOBEPXHOCTH; CKOPOCTh MCIApEHUs BOJABI OT TEMIIEPATYpPhI
KUIKOCTH M IUIOAnu €€ TMOBEPXHOCTH; AJIEKTpU3alMs Tel U B3auUMOJEHCTBUE
MEKTPUYECKUX 3apsJ0B; B3aMMOJEHCTBUE IIOCTOSIHHBIX MAarHUTOB, BHU3yalU3allMs
MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB; JAEHCTBHMS MAarHUTHOTIO IOJS HA IMPOBOJHUK C
TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATENl ITOCTOSIHHOIO TOKA):
(hopmMyIMpOBaTh IPOBEPsIEMBbIE ITPEIIOJIOAKEHNS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOIO
000py10BaHMS; OUCHIBATH X0/ OIbITA U ()OPMYJIUPOBATH BBIBOBL;

—BBINOJIHATh NPSAMBIE U3MEPEHUs TEMIIEPaTypbl, OTHOCUTEIBHON BIIA)KHOCTHU BO3/AyXa,
CHUJIbl TOKa, HANpPSDKEHUS C MCIHOJIb30BAHUEM aHAJOTOBBIX NPUOOPOB U JATUMKOB
(U3MYeCKUX BEIMYMH; CpPAaBHUBATh pE3yJbTaTbl HM3MEPEHHHl ¢ y4ETOM 3aJaHHOMN
a0COJIFOTHOM MOrPEeNIHOCTH;

—TPOBOJANUTh HCCIEJOBAaHUE 3aBUCUMOCTH OJHON (PU3MYECKOH BEJIMYMHBI OT JAPYrod ¢
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTb COIPOTUBIIEHUS ITPOBOJHUKA OT €ro
JUIMHBI, TUIOLIAM IIONEPEYHOI0 CEYEeHUsT M YACJIBHOIO CONpPOTHUBJICHUS BEIECTBA
NIPOBOJHMKA; CUJIbI TOKA, MUAYILETO 4Yepe3 MPOBOAHUK, OT HAIPSHKEHUs Ha IPOBOJHMKE;
HcCceOBaHUE TIOCIENOBATEeIbHOTO M MMapajuleNIbHOTO COEIWHEHHMIl TMPOBOJHUKOB):
MJIAHUPOBATh HCCIIEOBaHUE, COOMpATh YCTAHOBKY M BBINOJHATH W3MEPEHUs, CIeays
MPEeVIOKEHHOMY IUIaHy, (DMKCUPOBATh pPE3ysibTaThl MOJYYEHHOH 3aBUCHUMOCTH B BHUJE
Ta0IUI ¥ TPaUKOB, e7aTh BEIBOJBI 10 PE3yIbTaTaM HCCIIEIOBAHUS;

—TMpPOBOJNUTh KOCBEHHbIE H3MEpeHHUs (U3MYECKUX BeIUYMH (ynelbHas TEeIIoEMKOCTh
BEIIECTBAa, CONPOTHUBJIIECHUE MPOBOJHMKA, pabOTa M MOIIHOCTH SJEKTPUUYECKOTO TOKa):
IJJAHUPOBaTh  HU3MEpPEHHUs, CcoOupaTh  OKCIIEPUMEHTAIbHYIO  YCTaHOBKY,  CIEIys
NPEIIOKEHHOW MHCTPYKIIUHN, U BBIYUCIISTh 3HAYEHUE BEJIMUMHBI;

—coO01aTh MOpaBuja TEXHUKM Oe3omacHOCTH Ipu  pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;



—XapaKTepI/I3OBaTB HpI/IHL[I/IHBI HeﬁCTBHﬂ I’I3y‘-ICHHBIX HpI/I60pOB N TCXHUUYCCKUX
YCTPOMCTB C OINOpPOM HAa HX ONUCcaHWs (B TOM YHCIIE: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETP, IMapoBasi TypOuHa, aMIIEpMETP, BOIBTMETP, CUETUMK IJIECKTPUUSCKON SHEPIHH,
AJIEKTPOOCBETUTEIIFHBIE TPUOOPHI, HATPEBATEIbHBIC JJICKTPONPUOOPHI  (MPUMEpPHI),
AJIEKTPUYECCKHUE TIPEIOXPAHUTEIIH; HIECKTPOMATHUT, AIEKTPOIBUTATEh MIOCTOSIHHOTO TOKA),
WCIIONB3Yys 3HAHUS O CBOMCTBaxX (DU3WUYECKUX SBICHUA W HEOOXOIWMBbIEC (HHU3NYECKHE
3aKOHOMEPHOCTH,

—pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTENIBbHBIC IPUOOPHI IO
CXEMaM U CXEMaTHU4YHBbIM PHUCYHKaM (KHUJKOCTHBIM TEPMOMETpP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JIBUTATE]Ib BHYTPCHHErO CrOpaHWs, >SJICKTPOCKOI, PEOCTaT); COCTaBISATH
CXCEMBbI C-)JIGKTpI/I‘ICCKI/IX LICHCI\/JI C IIoCJICAOBATCIIBHBIM U HapaﬂﬂeHBHBIM COCAMHCHUCM
2JIEMEHTOB, pa3Jinvasl yCIOBHBIC 0003HAYCHUS JICMEHTOB JICKTPUUCCKHX ICTICH;
—IpPUBOJUTL  NPUMEPBI/HAXOIUTh HUHPOpPMAIMIO O MpHUMEpax  MPAKTHYECKOTO
HCITIOJIB30BaAHUA (I)I/ISI/I‘ICCKI/IX 3HaHI/II\/'I B HOBCGI[HGBHOﬁ KU3HU JIA O6CCHC‘I€HI/I$[
Oe3omacHOCTH TIpU OOpallleHuH ¢ TpudopaMM U TEXHUYECKMMHM  yCTpOICTBaMH,
COXpaHEHUsI 3JIOPOBBS U COOJIFOACHHS HOPM SKOJIOTHYECKOTO IMOBEACHUS B OKPY KaAOIICH
cperne;

—OCYIIECTBIISITh TOMCK HHpoOpMauuu ¢GU3NUECKOr0 cojepkaHus B ceTu MHTepHerT,
Ha OCHOBC HMCHIIIUXCA 3HaHPII71 nu HYTéM CpaBHeHI/Ifl JOITIOJIHUTCIIbHBIX HNCTOYHHUKOB
BBIICNISITE MH(OpMaIUio, KOTOpas SBJSETCS NPOTUBOPEYMBOM MM MOXET ObITh
HEIOCTOBEPHOM;

—MWCIOJIB30BaTh MPH BBIMOIHCHUH YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJSIPHYIO JUTEPATypy
(bU3UIEeCKOTo CoJiep)KaHUs, CIPAaBOYHBIC MaTepHUalbl, pecypchl ceTu VHTEpHET; BlaJeTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAIIMU U3 OJHON 3HAKOBOU
CHUCTEMBI B JIPYTYIO;

—CO03/1aBaTh COOCTBEHHBIC IIMCbMEHHBICE W KpAaTKHE YCTHBIE COOOIIEHHs, 00001mas
UHOOPMAIIHIO W3 HECKOJIbKUX HCTOYHUKOB (PHU3UUECKOTO COJACPKAHUS, B TOM YHCIIE
myOJIMYHO  MPEACTABISITH  PE3yJAbTaThl  MPOCKTHOHW  WJIH HCCIIEI0BATEIbCKOM
NEeSITeIbHOCTH; TIPU 3TOM T'PaMOTHO HCMIOJIb30BaTh W3YUYCHHBIW TMOHATHHWHBIN armapart
Kypca (pU3UKH, COMPOBOXKAATh BHICTYTIUUICHHUE MTPE3CHTAIIUCH;

—TIpY  BBIMOJIHEHUHW YUYEOHBIX IIPOCKTOB W HCCJICIOBAaHHN (PU3UUECKUX IIPOILIECCOB
pacnpeneysiTh 00sS3aHHOCTH B TPYIINIE B COOTBETCTBUM C IIOCTABJIICHHBIMU 3aJIa4aMH,
CJICIUTH 3a BBHITIOJIHEHHWEM IIJIaHa JACHCTBHI M KOPPEKTHUPOBATh €0, aJICKBAaTHO OIICHUBATH
COOCTBEHHBI BKJAaJ B JACATCIBHOCTh TPYMIbI; BBICTPAMBAaTh KOMMYHHKATHBHOE
B3aMMOJICHCTBUE, TPOSIBIISISI TOTOBHOCTD pa3peiiaTh KOH(MIUKTHI.

9 kaacce

[IpenmerHble  pe3ynabTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTPaXKaTh
c(hOpMUPOBAHHOCTh Y OOyYarOIMXCs YMEHHI:
—MHCIOJIb30BaTh IMOHSTHUA: CHCTEMa OTCuéTa, MaTepuajbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIbBHOCTh MEXaHHYECKOro JIBM)KEeHMs, nedopmanus (ymnpyras, IJIacTUYecKas),
TpEHUE, EHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3KH; LEHTP TAKECTH;
aOCOJIIOTHO TBEPIOE TEJO, LIEHTP TSKECTU TBEPAOrO Teja, PaBHOBECHE; MEXAHHYECKHE
KoJie0aHUs U BOJIHBI, 3BYK, HHQPaA3BYK U YJbTPa3BYK; 3JIEKTPOMArHUTHBIE BOJHBI, IIKajIa
3JIEKTPO- MarHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JaIbHO30PKOCTh, CIIEKTPhl UCITyCKAaHUS
U TIOTJIONIeHUs; albda-, 0eTa- 1 raMMa-U3IyyeHHUs], U30TOIbI, s/IepHasl SHEPreTHKa,
—pa3nuyaTh SBICHUSA (paBHOMEpPHOE MU HEPAaBHOMEPHOE NPSIMOJIMHEHHOE JBUXEHUE,
PaBHOYCKOpPEHHOE NpPsSIMOJIMHEWHOE IBH)KEHHE, CBOOOJHOE IaJIeHHE Tesl, paBHOMEpPHOE
JBM)KEHHE 10 OKPYXKHOCTH, B3aMMOJIEUCTBUE TeJI, PEAKTUBHOE JBH)KEHHE, KOJebaTeIbHOe
JBIDKEHHE (3aTyXalollle M BBIHYXKIEHHbIE KOJe0aHUs), pe30HAHC, BOJIHOBOE JBHM)KEHHE,
OTpaXEHUE 3BYKa, MPSIMOJIMHENHOE pacCIIpOCTPAHEHUE, OTPAKEHNE U IIPEJIOMIICHUE CBETA,
MOJTHOE€ BHYTPEHHEE OTpakKeHUE CBETa, Pa3jI0KeHHE OEoro CBeTa B CIEKTP M CIOXKEHHE
CIIEKTpPaJbHBIX  IIBETOB, JHUCIEpPCHUS  CBETA, €CTECTBEHHAas  PaJUOaKTHBHOCTb,



BO3HUKHOBEHUE JIMHEWYATOrO CIEKTpa H3JIYyYEHHUs])) IO OINUCAHUI0O HX XaPaAKTEPHBIX
CBOWCTB U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3MYECKOE SBIICHUE;
—pacrio3HaBaTh NPOSIBIICHUE H3YUYCHHBIX (DU3UYECKUX SIBICHUN B OKPYKAIOIIEM MHPE
(B TOM uucIiie pU3NYECKUE SIBICHUS B MPU- POJC: MPUINBEI U OTIUBBI, JTBUKEHHUE TUIAHET
CoJlHEeYHOM CHCTEMBbI, PEaKTUBHOE JBUKEHUE >KUBBIX OPTraHU3MOB, BOCHPHUSITHE 3BYKOB
YKUBOTHBIMU, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, IlyHAMH, 9X0, IIBETA TEJI, ONTHYESCKUE
SIBJICHUSI B TIPUPOAE, OWOJIOTHYECKOE JSHCTBHE BHIUMOIO, YJIBTPA(HOIECTOBOTO |
PEHTTEHOBCKOTO H3JIyYCHUN, €CTECTBECHHBIM PaJIMOAKTUBHBIA (POH, KOCMHYECKHUE JTyYH,
paIoOaKTUBHOE U3JIyYeHUE TPUPOIHBIX MUHEPAJIOB;ICHCTBUE PAAUOAKTUBHBIX U3ITyYECHU N
Ha OpraHW3M 4YeJIOBEKa), MPU OSTOM IMEPEBOJHUTH IMPAKTUYCCKYIO 33Jady B Yy4EOHYIO,
BBIJICIISITH CYIIIECTBEHHBIC CBOMCTBA/IPU3HAKHA (U3UUCCKUX SBJICHUM;

—OINHCHIBATh M3yYEHHBIE CBOMCTBA TENl U (PU3UUECKHUE SIBJICHUS, UCIIONB3Ys (Pu3nueckue
BEJIMYUHBI (CpelHSIT W MTHOBEHHAsi CKOPOCTh Tejla TPU HEPABHOMEPHOM JBHKCHHU,
YCKOpEHUE, NepeMelIeHNe, My Th, YII0Bas CKOPOCTb, CHUJIa TPEHMs], CUjla yIPYTroCTH, CHila
TSPKECTH, YCKOPEHUE CBOOOJHOTO TIaJICHUs, BEC Teja, UM- MyJIbC Teja, UMITYJIbC CHJIBI,
MexaHu4eckas paboTa M MOIIHOCTh, TOTEHIHWAIbHAs SHEPIrUs Tejia, MOJHATOTO HaJ
MMOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIbHAS DSHEPTrUsl CXKATOW NPYKUHBI, KUHETHYECKas
SHEPTHS, TIOJIHAST MEXaHWYEeCKasi PHEPTrusl, MEPHUO M YacTOTa KoJeOaHWM, JJIMHA BOJIHBI,
TPOMKOCTH 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEIIOMJICHHS CPEIBI); TIPHU
ONMMCAaHWHM TPABWIHHO TPAKTOBAaTh (U3UYECKUA CMBICT MCIOJIB3yEMBIX BEJIH- YHH,
0003HAaYCHUSI W EAWHUIBI (PU3UUECKUX BEJIMYWH, HAXOAUTH (OPMYIIBI, CBSI3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BEIWUUHY C JIPYTUMHU BEIUYHHAMH, CTPOUTH TpadUKH U3YUCHHBIX
3aBUCUMOCTEH (DU3NUECKUX BEIIMYNH;

—XapaKTepu30BaTh CBOMCTBA Tes, (PU3MYECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3Ys 3aKOH
COXpAaHEHUsI IHEPruu, 3aKOH BCEMHPHOIO TSTOTEHUS, MNPUHIMUI CYNEPHO3UIUU CHII,
NPUHIUIT OTHOCcUTeNbHOCTU [anmuies, 3akoHbl HbpIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCa,
3aKOHBI OTPaXEHUS U MPEJIOMIICHUSI CBETa, 3aKOHBI COXPAHEHHMS 3apsI0OBOTO U MAacCOBOTO
Yyycell TIPU SIAEPHBIX PEaKUMSIX; MPU STOM JIaBaTh CIIOBECHYIO (GOPMYIMPOBKY 3aKOHA U
3aIlMChIBaTh €r0 MAaTEMAaTHYECKOE BBIPAKEHHUE;

—O0OBACHATh (U3MYECKHE MPOILECcChl M CBOWCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE
CUTyallMil TPaKTUKO-OPUEHTUPOBAHHOTO XapakKTepa: BBIABIATH MPUUYUHHO-CIEICTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKHX IIAaroB C OMOPOM Ha 2—3 HM3YYCHHBIX
CBOMCTBA (PU3NYECKUX SIBIICHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEN;

—pemaTh pacy€THbIE 3a7aud (ONMUparOIIMecss Ha CHCTeMy U3 2— 3 ypaBHEHHH),
HCTOJIb3Ysl 3aKOHBI W (OPMYJIbI, CBS3bIBAIOIIME (PU3UUYECKHE BEJIMYUHBI: HAa OCHOBE
aHalii3a YyCJIOBUS 3aJayd 3aluChIBaTh KPATKOE YCJIOBHE, BBISABISATH HEAOCTAIOIIUE WU
HU30bI- TOUHBIC JTaHHBIE, BHIOUpATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIE ISl PEIIeHUs,
MPOBOJIUTH PACUEThl U OLICHWBATh PEATUCTUYHOCTH MOJIYYEHHOTO 3HA4YeHUs (PU3ndecKoit
BEJIMYUHBI;

—pacrno3HaBaTh NpoOJIEeMbI, KOTOPbIE MOXKHO PEIIUTh MPU TOMOIIH (PUHYECKUX
METOJIOB; HCIOJIb3Ysl OMHCAaHUE UCCIIEIOBAHUS, BBIICISATH IIPOBEPIEMOE MPEANOIOKEHUE,
OLICHMBAaTh NPaBUIBHOCTh TOPSJIKA NPOBEACHUS HCCIEIOBaHUs, JIeJaTh BBIBOJMbI,
WHTEPIPETUPOBATH PE3YIbTAThl HAOIIOICHUH U OIBITOB;

—IPOBOJUTH OMBITHI MO HAOMIOAEHHUIO (PU3HYECKUX SIBICHUN MW (PU3HUYECKUX CBOWCTB
Ten (M3ydyeHue BTOpOro 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHUs DHEPTUHU; 3aBUCHMOCTH
repuojia KouedaHul Mpy>KMHHOTO MasTHUKA OT MacChl Ipy3a M KECTKOCTU TPYKUHBI U
HE3aBUCHMOCTh OT aMIUIUTY/Bl MaJbIX KOJEOAHWI; MPSIMOIMHEHHOE paclpoCTpaHEHUE
CBEeTa, pa3JoXKeHue OeJoro CcBeTa B CIEKTP; H3YUYCHHE CBOWCTB H300pakKeHHs B
IUTOCKOM 3epKajie U CBOMCTB M300pakeHUsl TIpeIMeTa B COOUpArOIe INH3€E; HaOM0AeHNE
CIUIOIIHBIX U JUHEWYATBIX CIIEKTPOB M3IYUYCHHS): CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY
U3 U30BITOYHOrO Habopa OOOpYIOBAaHUS, OMHUCHIBATH XOJ OMbITA U €ro pPe3yJbTaThl,
(bopMyIHUpOBaThH BHIBOJIBI,



—MPOBOJANUTh TPH HEOOXOAWMOCTU CEPHIO MPSIMBIX H3MEPEHHH, OMNpenesss cpeaHee
3HAYCHHE H3MepsAeMOi BennuuHbl ((POKYCHOE paccTosiHue coOMparomeil JMH3bI);
000CHOBBIBAThH BBIOOP CITOCO0OA U3MEPECHUS/M3MEPUTEIILHOTO MPUO0Pa;

—IHpPOBOAUTH UCCIICAOBAHUC 3aBUCUMOCTEN (1)I/I3I/ILICCKI/IX BCJIMYHUH C HCIIOJIb30BaHUEM
NPSAMBIX U3MEPEHUH (3aBUCHUMOCTbH IIyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JBHKEHUU
0e3 HayaJbHOW CKOpPOCTH; IepHoaa KoJeOaHWl MaTeMaTHYEeCKOr0 MasTHUKA OT JJIMHBI
HHTH; 3aBUCUMOCTH yTJIa OTPAXKCHUS CBETA OT yTJIa MaJCHUS U yIJia MIPEJIOMIICHHS OT yria
MajeHusi): IUIAHUPOBATh  HMCCIEAOBAaHUE, CaMOCTOSITEIBHO COOMpaTh YCTAaHOBKY,
(bUKCUpOBaTh pPE3yJIbTATHl TOJYYECHHOH 3aBUCUMOCTH (PU3MYECKUX BEIWYMH B BHIC
T3,6.TII/III 158 FpanI/IKOB, ACJIaTb BBIBOJBI IO PE3yJibTaTaM HMCCIICAOBAHMAA,

—TpPOBOJUTh KOCBEHHBIE H3MEpEHHs] (U3UYECKUX BEIMYUH (CPEIHsIsi CKOPOCTh H
YCKOpEHHE Tejla TPH PABHOYCKOPEHHOM JIBHIKCHHUH, YCKOPEHHE CBOOOJHOTO MaJCHHS,
KECTKOCTh MPYKUHBI, KOOQPUIHUEHT TPEHUS CKOJBXKEHHUS, MeXxaHuueckas pabdora U
MOIIHOCTBh, 4aCTOTa U IICPUOL KOJIeOaHUI MaTEMATUYECKOIO U IPYy>KUHHOTO MAasATHHKOB,
ONTUYECKas CUJa COOMpArOIeH JIMH3BI, PaIMOAKTHBHBIA ()OH): IUIAHUPOBATH U3MEPCHHUS;
cobupaTh OKCIEPUMEHTAJIIBHYI0 YCTAaHOBKY M  BBINOJHATH HU3MEpPEHUA, CIenysd
HpeI[.TIO)KeHHOI\/’I UHCTPYKOHH; BBIYHUCIATH 3HAUCHUC BCIWMYHMHBI W AHAJIMU3UPOBATH
MOJIyYEHHBIE PE3YIbTAThl C YUETOM 3a/1aH- HOM MOTPENIHOCTH U3MEPECHHUI;

—co0Ono1aTh MpaBUja TEXHUKH Oe30MacHOCTH Tpu  pabore ¢ 1abopaTOpHBIM
000pyTOBaHUEM;

—pas3iandatb OCHOBHBIC IPHU3HAKHU HW3YUYCHHBIX (1)I/I3I/I'-IGCKI/IX MOOcC- JIen: MarepuajlbHas1
TOuka, abCONIOTHO TBEPAOE TEJIO, TOUYCYHBI HCTOYHUK CBETa, JIyd, TOHKAs JIMH3a,
MJIaHeTapHas MOJIeTb aTOMa, HyKJIOHHAsI MOJIETh aTOMHOTO SIIpa;

—XapakTepu30BaTh MNPUHLMUIBI JEUCTBUS  M3YUYEHHBIX  MPUOOPOB M TEXHUYECKHUX
YCTPONCTB C OMOpPOM Ha UX OMHCAHUA (B TOM YMCIIE: CIUJIOMETP, JAaTUYUKU TOJIOKEHHUS,
paccTOsIHUSI U YCKOPEHUS, paKeTa, 3XO0JIOT, OYKH, IMEePUCKOIl, (oToamnmapar, ONTHYECKUE
CBETOBOJBI, CIIEKTPOCKOTI, I03UMETP, KaMepa BuibcoHa), ucnosnb3ys 3HaHUS O CBOMCTBAxX
(bu3myecKuX SIBICHUN U HE0OX0U-MbIe (PU3UIECKUE 3aKOHOMEPHOCTH;

—MHCIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyUYEHHBIX TEXHUUYECKHUX YCTPOMCTB,
U3MEpPUTENIbHBIX  MPUOOPOB M TEXHOJOTMYECKUX  IMPOLECCOB  MPU  PEHICHUH
y4eOHO-IIPAKTUYECKUX 3a/1a4; ONTHYECKHE CXEMbI IS MOCTPOEHUS H300paKeHUH B
IJIOCKOM 3€pKajie U coOuparouiei JIMH3e;

—IpPUBOJUTh  NPUMEPBI/HAXOIUTH HUHPOPMAIMIO O MpUMEpax  MPAKTHYECKOTO
HCMOJIb30BaHUsA (U3MYECKUX 3HAHMM B TMOBCEIHEBHOM KHU3HU JUIsI oOOecreyeHUst
0e30mMacHOCTH TpU OOpalleHHH ¢ NpudoOpaMH U TEXHUYECKUMH  yCTPOICTBaMH,
COXpaHEHUsI 3/I0POBbS U COOJIOACHUS HOPM SKOJIOTUYECKOTO MOBEACHHUS B OKPYKaroIIeh
cpene;

—OCYIIECTBIIAT, TOUCK HH(popmanuu ¢GU3NYECKOTO cojJepkaHusi B cetu HHTepHer,
CaMOCTOSITEIbHO (OPMYJHUPYST TOUCKOBBIA 3alpoC, HAXOAWUTh IIYTH OIpeaelICHUs
JIOCTOBEPHOCTH TOJYy4YEeHHOW HH(OpMAIMKM HAa OCHOBE WMEIOIIUXCA 3HAHUW H
JOTIOJTHUTENIbHBIX UICTOYHUKOB;

—MHCIONb30BaTh MPHU BHITIOJHEHUU YYEOHBIX 3aJlaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEPATypy
(busnyeckoro cojaep)kaHus, CIpaBOYHbIE MaTepualbl, pecypchl ceTu MHTepHeT; BiIadeTh
npuéMaMu KOHCTIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus MHPOPMAILIMHU U3 OJHON 3HAKOBOU
CHUCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE UHGOPMAIINU U3
HECKOJBKUX HMCTOYHUKOB  (U3UUECKOTO  COJIep>KaHHUs, NyOIHMYHO TMPEICTaBIATH
pe3yJbTaThl MPOEKTHON WM HCCIEOBAaTEIbCKON AEATENbHOCTH; MPU 3TOM TPAMOTHO
HCTIONIb30BaTh M3YYEHHBIH TMOHATUHHBIA anmapaT HW3yd4aeMoro pas- jaena (Qu3uku U
CONPOBOXKAATh  BBICTYIUIGHHE  Tpe3eHTalueld ¢ y4€ToM OCOOEHHOCTEH ayJIuTOpUuu
CBEPCTHUKOB.
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