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 oOpa3oBaHus, yTBepxaAeHHBIA [lpukazom MunmcTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit ®enepamuu ot 17.12.2010 © Ne 1897 «O06 yrBepxkneHuu denepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTENFHOTO CTaHIApTa OCHOBHOTO  OO0IIero oOpazoBaHHs», Ha
OCHOBE CJIEYIOUINX JOKYMEHTOB H MaTepHAJIOB:

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  aKKPEIHWTAIMI0 00pa30BaTeNbHBIX MPOrpaMM  HAYalbHOTO  OOIIEro,
OCHOBHOTO OOIIIET0, CpeTHEro 00IIero 00pa30BaHUI»;

nporpammbl  «®duzukay g oOydamomuxcs 7-9 kiaccoB 0011e00pa3oBaTEIbHBIX
ko aBTopoB: E. M. I'yrauk, M.A. TlerpoBa, O.A. UepHukosa.
esn npeamera:

® YCBOGHHE YYalllAMHCS CMBICIIa OCHOBHBIX TIOHSTHH M 3aKOHOB (DM3UKH, B3aUMOCBS3H
MEXTy HUMH;

e (opMHUpOBaHHME CHCTEMBl HAYYHBIX 3HAHHHA O TPHpOJE, e¢ (HYHTAMEHTAIBHBIX 3aKOHaX
JUTSL IOCTPOESHHUS TIPECTABICHHS O (PU3NIECKON KapTHHE MUPA;

e cucTeMaTH3alys 3HAaHAH O MHOTO0Opa3ud OOBEKTOB W SIBICHWUH TPUPOJBI, O
3aKOHOMEPHOCTSIX MPOLECCOB M O 3aKOHAaX (PU3UKU A7 OCO3HAHHS BO3MOXKHOCTH
Pa3yMHOT0 HUCIOJIb30BAHUS JJOCTHKEHHUI HayKH B JAajbHEMIIeM pa3BUTUHN [IUBUIIN3ALINY;

e (opmupoBaHue yOSKIEHHOCTH B IO3HABAEMOCTH OKPY)KAIOILIET0 MUPA U IOCTOBEPHOCTH
Hay4YHBIX METOJIOB €T0 U3Y4EHNS,;

® OpraHu3alys HKOJOTMYECKOTO MBIIUIEHUS U [IEHHOCTHOTO OTHOIICHHUS K MPUPOJIE;

e pa3BHUTHE MO3HABATEJIbHBIX HHTEPECOB U TBOPUECKUX CIIOCOOHOCTEH yualiuxcs, a TaKxke
MHTEpeca K pacIIUpPeHHI0 M YriayOneHuio (U3WYecKUX 3HaHUW W BbIOOpa (PU3MKU Kak
MPOQUILHOTO MPEAMETA.

Jloctrxenue nesneil obecrieynBaeTcs pelieHHeM CJIeAy0IHX 3a/1a4:

® 3HAKOMCTBO YYalllUXCS C METOJOM HAy4HOTO IIO3HAHUS U METOJIAMU HCCIIEOBAHUS
00BEKTOB U SIBJICHUN TIPUPO/IBI;

e [pUOOpETEeHHE YYalIUMUCS 3HAHUNA O MEXaHMYECKUX, TEIUIOBBIX, JIEKTPOMATrHUTHBIX U
KBaHTOBBIX SIBIICHUSAX, (PU3MUECKUX BEIMYMHAX, XaPAKTEPU3YIOUIUX ITH SIBICHHUS,

e (opmupoBaHue y ydaluxcs YMEHHH HaOII0IaTh MPHUPOJHBIC SBICHUS U BBINOJIHATH
OmbIThl, JabopaTopHble  pabOTBl U  OSKCIEPUMEHTAIbHBIE  HCCIENOBAaHUS  C
WCII0JIb30BAHUEM H3MEPUTENbHBIX MPUOOPOB, MIHUPOKO MPUMEHSIEMBIX B MPAKTUYECKOU
KU3HU;

e OBIQJICHHUE YYAIIUMHCS TaKUMU OOIEHAYYHBIMU MOHSATHSMH, KaK MPUPOTHOE SIBICHUE,
SMIMPUYECKH YCTAHOBJIEHHBIH (akT, mpoOieMa, TUMoTe3a, TEOPETHUYECKHH BBIBOJ,
pe3yabTaT SKCIEPUMEHTAIbHOM MPOBEPKHU;

® [IOHMMAaHHUE yJalIUMHCS OTIUYMN HaydHBIX JAHHBIX OT HENpPOBEPEHHOU HH(OpMaIu,
LEHHOCTH HAyKU JUIsl YIOBJIETBOPEHHUS OBITOBBIX, MPOM3BOJCTBEHHBIX MU KYyJIbTYPHBIX
noTpeOHOCTEH uenoBeka.

B mporpamme oTpakaeTcs peanuzaiiyisi BOCIUTATEIBHOTO MOTEHIMAIA YpoKa (DU3HKH,
KOTOPBIi NpE/IoiaracT HKCIOJb30BAaHUE PA3JIMYHBIX BHJIOB UM (OPM JIEATEIBHOCTH,
OPUEHTUPOBAHHON Ha IICNICBbIC MPUOPHUTETHI, CBS3aHHBIC C BO3PACTHBIMU OCOOCHHOCTSIMHU
oOyJaronuxcs.



Pabouas mporpamma no (husMKe npeanoniaraeT UCroyib30Banue cienyromero Y MK:

1. VueOnuk. @usuka — 7 xnacc, aprop A.B. [Iépsimkun, A.W. BanoB; PekomenoBano
MO P® . Mockaa. «IIpocelienuey;

2. Pabouas Terpans. @usuka 7 knacc k yueOuuky A.B. IIépeimkuna/ T.A. XannaHosa,
H.K. Xannanos. [Ipoda.

3. YueOnuk. ®usnka — 8 knace, aBtop A.B. [1€pemmkun, A.W. VBanoB; PexomMmeHnnoBaHO
MO P® . Mockaa. «IIpocelienuey;

4. PaGouas terpagp Pusnka 8 xiracc k yueOnuky A.B. Ilépermkuna/ T.A. XanHaHoBa,
H.K. Xannanos. [Ipoda.

5. YueOnuk. ®usuka — 9 xnacc, aBrop A.B. [I€peiukun, I'ythuk E.M, A.U. VBaHos,
[lerpoBa M.A. PekomennoBano MO P® . Mockaa. «IIpocBemnieHue»;

6. PaGouast terpanp @usmka 9 xiacc k yueOHuky A.B. Il€peimkuna/ T.A. XanHaHOBa,
H.K. Xannanos. /Ipoda.

Cooeporcanue npozpammsl nPeOCMAaBIeHO CAEOYIOWUMU PA30eIAMU:

1. mosicHUTENbHAS 3aTTUCKA

2. TUTaHUPYEMBbI€ PE3YJIbTAThl OCBOEHUS y4eOHOTO TIPEIMETA;

3. conepkaHne yaeOHOTO MpeMeTa;

4. TeMaTUYeCKOe TUIAHMPOBAHWE C yKa3aHWEM KOJIMYECTBAa YacOB, OTBOJUMBIX Ha
OCBOEHHE KaXI0i TeMbI, C yu€ToM paboueil mporpaMMbl BOCIIUTAHUS

Mecmo Kypca 6 yueonom niane
Ha m3yuenne npeamera «Pusuka» Boimesnsercs 70 gacoB B rox B 7 kiacce, 70 yacoB B

ronx B 8 knacce, 105 wacos B rox B 9 kiacce.

Ilhanupyemoie pezyromamot 0céoenus yuednozo npeomema
JInuHOCTHBIE pe3yabTaThl

Jduunocmmusie pe3yiomambl

Ilampuomuuecxoe eocnumanue:

—TMpOsIBJICHUE WHTEpeca K HCTOPUM W COBPEMEHHOMY COCTOSTHUIO POCCHMCKOU
(buzmyeckon HaAyKu;

—IIEHHOCTHOE OTHOIIICHHUE K JOCTH)KCHUSIM POCCUUCKHUX YUEHBIX-(PUZHKOB.

I'pasicoanckoe u 0yxo08HO-HPABCMBEHHOE 6OCNUMAHUE:

—TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXICHHH OOIISCTBEHHO- 3HAYUMBIX H
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYCCKUM PUMEHEHHUEM JIOCTHIKCHHIN (QU3UKH;
—O0CO3HaHWE BAXKHOCTH MOPAJIbHO-ITUYCCKUX MIPUHIIMIIOB B ACSATEILHOCTH YYEHOTO.
Ocmemuueckoe socnumanue:

—BOCHPUAITHE ICTCTHUYCCKUX KA4eCTB (PU3MUCCKON HayKH: €€ rapMOHHYHOIO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH. | [eHHOCTH HayYHOTO TTO3HAHMUS:

—O0CO3HaHUE LIEHHOCTH (PU3MYECKO HAyKHM KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHN, BAXKHEHIIICH COCTABIISIONICH KYJIBTYPHI;

—pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, MHTEPECa K UCCIIEIOBATEIbCKON JeATEIbHOCTH.
Dopmuposarue Kyibmypobl 300P08bsL U IMOYUOHAILHO2O ONA2ONONYUUIL:

—O0CO3HaHUE IIEHHOCTH 0e30MacHOro o0pasza »KU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, BaXXHOCTH TMpaBuJl O€30MacHOTO MOBEAEHUS Ha TPAHCIOPTE, Ha JOporax, C
AJIEKTPUYECKUM U TETUIOBBIM 000PY/I0BaHHUEM B IOMAIIHUX yCIOBHUSAX;
—c(hopMUPOBaHHOCTH HaBbIKa peICKCUH, TPU3HAHKUE CBOETO TpaBa Ha OMIUOKY U TaKOTO
JKe TIpaBa y APYroro 4elioBeKa.

Tpyoosoe socnumanue:

—aKTUBHOE yUYacTHE B PEIICHUH MPAKTUUYECKUX 3a7ad (B paMKax CEMbH, IIKOJbI, TOPOJa,
Kpasi) TEXHOJOTUYECKOW W COLHMAIBHOW HAMpPaBIICHHOCTH, TPEOYIOMIUX B TOM YHCIE H
(bu3nYecKUX 3HAHMUIA;



—HWHTEpPEC K MPAKTUUYCCKOMY H3y4YEHUIO TPOGEcCuii, CBSI3aHHBIX C (DU3HKOM.
Okonozuueckoe eocnumanue:

—OpHEeHTAIUsl Ha TpUMEHEeHHEe (U3WUECKUX 3HAHHWU U pelmIeHWs 3ajgad B 00JlacTu
OKpY KaloIllel cpelbl, INIAHUPOBAHUS MMOCTYIKOB M OIIEHKH MX BO3MOXXHBIX MOCIEACTBUI
JUTSL OKPYKAIOLIEH Cpeasbl;

—OCO3HaHUE TI00ATHPHOIO XapakTepa SKOJOTHUYCCKUX IPOOJIEM U IyTEeH UX pPEeIICHUS.
Aoanmayus 0Oyuarowe2ocs K USMEHIIOUWUMCSL YCA0BUIM COYUATIbHOU U NPUPOOHOLU CPEObL:
—TIIOTPEOHOCTh BO B3aUMOJCHCTBUM TPH BBINIOJHEHUH HWCCISAOBAHUNA W TIPOCKTOB
(bu3ndecKol HAPaBICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JIPYTHX;

—TIOBBIIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 IMPAKTUYCCKYIO JICSATCIIbHOCTD;
—T1OTPeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWW, B TOM 4YHCIE (OPMYITUPOBATH HJICH,
TIOHSITUSI, THUIIOTE3bI O (PU3UYECKUX OOBEKTAX W SBIICHUSX;

—O0CO3HaHue Ae(OUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3BUKHU;
—IIJITAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETCHUN HOBBIX (DPU3HMYCCKUX 3HAHU;
—CTpEeMJICHUE aHAJIU3UPOBaTh W BBISIBIATH B3aWMMOCBSI3M IIPUPOJBI, OOIIECTBA |
SKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3UUCCKUX 3HAHUM;

—OIIeHKa CBOWX JICUCTBHH C YYETOM BIIMSHUS HAa OKPYXKAIOIIYIO CPEIy, BO3MOMKHBIX
r100aTbHBIX TIOCIIC/ICTBHH.

Memanpeomemnmnbwie pe3ynvmamat
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Yuueepcaﬂbubw no3znaeamesibHble OCUCMEUS:

Bazosvie nocuveckue oeticmeust.

—BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHHUI);
—yCTaHaBJIWBATh CYMICCTBEHHBIN MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS ISl 000OIMIEHUS
U CpaBHEHHS,

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

—BBISIBJISITh TIPUYUHHO-CJICJICTBEHHBIC CBSI3M TIPU HM3YYCHUM (PU3UUECKUX SBICHUU U
MPOIIECCOB; JieaTh BBIBOJABI C HCIOJIB30BAaHHEM JICAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUYEHHUH, BBIABUTATh THIIOTE3bI O B3aUMOCBSI3SIX (DU3UUYSCKUX BEIIMYHH;

Bazosvie uccneoosamenvekue oelicmeus:

—MWCIOJIB30BaTh BOMPOCHI KAK UCCIICIOBATEILCKUN HHCTPYMEHT ITO3HAHUS;

—IIPOBOJAUTH MO CAMOCTOSITEILHO COCTABJIICHHOMY IUIAHY OMBIT, HECIOKHBIA (DU3HUSCKUI
AKCIIEPUMEHT, HEOOIBIIIOE UCCIIeAOBaHNE (PU3UIECKOTO SIBIICHUS;

Paboma ¢ unghopmayueti:

—IpPUMEHATh PA3JIUYHbIE METOAbl, MHCTPYMEHTHI M 3alpochl MpPH MOUCKE U OTOOpE
nHGOpPMaALIMK WU JAHHBIX ¢ YU4ETOM MPESIOKEHHON yueOHOo# hu3nueckoil 3a1a4u;
—aHaJIM3UpPOBaTh, CUCTEMATHU3UPOBATh W HMHTECPHPETUPOBATh MHQPOPMAIIHIO PAZTHYHBIX
BHUJIOB U (DOpM TIpe/ICTaBIICHHUS;

YHMBepCtlJleble KOMMYHUKAmMUBHblE oericmeus

Obwenue:

—B XoJe OOCYXIeHUs y4eOHOro MarepHalia, pe3ysbTaToOB JIa0OpaTOPHBIX pabOT U
MPOCKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMbI U BBICKa3bIBaTh HJIECH,
HalICJICHHBIC Ha PEIICHHE 3aJ1a4 U TOJICp)KaHue 0J1aroKeaaTeIbHOCTH OOIICHUS;
—COIOCTABJISITh CBOM CYXACHUS C CYXICHUSIMH JIPYTHX YYaCTHHKOB JHAJIora,
O0OHapyXUBATh PA3JIMYHE U CXOJCTBO MO3UIIHIA;

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

—nyOJUYHO  TPEJCTaBJISATh  PE3yJIbTaThl  BBINOJIHEHHOTO  (DM3UYECKOrO  OIbITa
(3KCIIepUMEHTa, UCCIICIOBAHMS, IIPOCKTA).

Cosmecmuas desmenbHOCMb (COMPYOHULECMB0)!



—TMOHUMATh U MCIOJIb30BATh MPEUMYIIIECTBAa KOMAH/HOW U MHAUBUIYATbHON paboOThI IpH
pelIeHur KOHKPETHOM (prU3n4YecKoi MpoOIeMbl;

—pPUHUMATh LEJIM COBMECTHOM JESITEIIbHOCTH, OpPraHU30BbIBATh JCWUCTBUS MO €€
JIOCTHKEHUIO: paclpelesisiTh pOjv, O0CYXJAaTh MHPOLECChl U Pe3yJabTaThl COBMECTHOU
paboThI; 00001IaTh MHEHUS HECKOJIBKHUX JTFO/ICH;

—BBINIOJIHATh CBOKO YacTh pPabOTHI, JOCTUTAs KAaYSeCTBEHHOTO pe3yJibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJIMHUPYSI CBOM JICUCTBUS C APYTUMH YWiICHAMU KOMAaH/IbI;
—OILICHUBATh KaUY€CTBO CBOETO BKJIAJIa B OOIIUN MPOIYKT MO KPUTEPUSIM, CAMOCTOATEIBHO
chopMyTHUpOBaHHBIM YYaCTHUKAMU B3aMOCHCTBHSI.

Yuugepcanvnuvie pecynamuenuie oeitcmeusn

Camoopzanuszayus:

—BBISBJISATH TPOOJIEMBI B )KU3HCHHBIX M YUCOHBIX CHTYAIUSAX, TPESOYIOMIUX JUISI PEIICHUS
(bu3NUeCcKrX 3HAHUI;

—OpPHEHTUPOBATHCS B PA3TUYHBIX IMOJXOJaX NPUHATHUS PEIICHHUH (MHIUBUIYTHHOE,
MIPUHSATHEC PEIICHUS B TPYIIIE, IPUHATHE PEIICHHUH TPYIIION ),

—CaMOCTOSITEJIPHO COCTaBIISITh QJITOPUTM pelIeHus] (PU3WUECKON 3ajauyd WIM TUJIaHa
HUCCIIEIOBAaHUSI C YYETOM MMEIONIUXCS PECYpCOB M COOCTBEHHBIX BO3MOYHOCTEH,
apryMEHTHPOBATh Ipe iilaraeMble BApHAHThI PEIICHUIN;

—J1eJIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camoxoumpons (penexcus):

—J1aBaTh aJICKBATHYIO OIIEHKY CUTYyallMu U Mpeiarath IiaH €€ N3MEHEHUS

—O0OBSICHITH TPUIUHBI JIOCTHKEHUSI (HEJIOCTHIKEHHS) Pe3yJIbTaTOB JASATCIIHHOCTH, 1aBaTh
OLIEHKY TPHOOPETEHHOMY OIIBITY;

—OIIEHUBATh COOTBETCTBHE PE3yJIbTaTa LEJIU U YCIOBUSIM.

OMOUUOHANLHBIU UHMETIIEKM.

—CTaBUTh ce0s HA MECTO APYroro 4ejoBeKa B XOJE CIopa WIM AUCKYCCHU Ha HAYUHYIO
TeMy, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOTO.

Ilpunsmue cebs u opyeux:

—Ipu3HaBaTh CBOE MpaBO Ha OMIMOKY IpU pelmeHuH (PU3NYECKUX 3aaad WIH B
YTBEP)KJICHUSAX HA HAYYHBIE TEMBI U TaKOE K€ MPaBo APYroro.
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YHud?epCtlJleble no3HaeamesibHble OCUCMEUS:

Baszoevie nocuueckue oeticmeust.

—BBIABJIATE U XapaKTCPHU30BaATh CYHICCTBCHHBIC ITPU3HAKHU 00OBEKTOB (ﬂBJ’IeHHﬁ);
—YCTaHaBJINBAaTb CYHICCTBCHHBIﬁ IIPHU3HAK KJ'IaCCI/I(l)I/IKaI_II/II/I, OCHOBAaHUsA OJIA O606H.ICHI/I$I
U CpaBHCHUS

—BbIIBJIIT 3aKOHOMCPHOCTH U IIPOTHUBOPCUYHSA B paCCMATPHUBACMBIX (baKTaX, JaHHBbIX H
Ha6J'II-OILeHI/I$IX, OTHOCAIINXCA K (I)I/ISI/I‘ICCKI/IM SABJICHUAM,

—BBIABIIATE HNPUYMHHO-CIICACTBCHHBIC CBA3HW IIPU H3YUYCHUU (l)I/ISI/I‘—IeCKI/IX SBJIICHUN H
oponecCoB; AcjiaTb BBIBOJABI € HCIOJIB30BAHUEM JCAYKTHUBHBIX W HWHIAYKTHUBHBIX
yMO3aKJIIO‘IeHI/II>’I, BBIIBHUTI'aTb THIIOTEC3bI O B3aUNMOCBA3AX (I)I/I3I/ILIGCKI/IX BCIIMYHNH,

—CaMOCTOSITEIbHO BBIOMpPATh CIIOCO0 pelleHust yueOHoM ¢r3ndyecKkol 3a1auu (CpaBHEHUE
HECKOJIbKUX BapHMaHTOB pEILICHMs, BBIOOp Haubojee MNOAXOMIIIET0 C  Y4YETOM
CaMOCTOSITEIbHO BBIICJICHHBIX KPUTEPUEB).

baszoevie uccneooeamenvckue oeiicmeus:

—HCIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUII HHCTPYMEHT NO3HAHMUS;

—TMpPOBOJUTh IO CaMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHY ONBIT, HE- CJOXHBIN
(hU3nYECKUl SKCIIEpUMEHT, HEOOIbIII0E HCClIeI0BaHUE (PU3UUECKOTO SIBJICHUS;
—OIICHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIHIO, MOJYyYEHHYIO B XOJI€



WCCIICIOBAHUSI WU SKCIIEPUMEHTA;
—CaMOCTOSITeTbHO  (OPMYIUPOBAaTh OOOOIICHUS W  BBIBOALI 10  pe3yJibTaTam
MPOBEAEHHOTO HAOJIO/ICHHS, OIIBITA, UCCIICIOBAHMS;

—IPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (QU3NUESCKUX MPOIIECCOB, a TaKKe
BBIJIBUTATh MPEATNOIIOKECHUS 00 UX PAa3BUTHH B HOBBIX YCIOBHSIX U KOHTCKCTaX.

Paboma ¢ ungpopmayueri:

—TIPUMCHATHh PA3JWYHBIC METOAbl, MHCTPYMEHTBI M 3alpoChl MPH TOUCKE U OTOOpE
nHGOPMAILIMK WU JAHHBIX ¢ YYETOM MPEIOKCHHON yaeOHOH (hU3ndecKoil 3a1a4u;
—aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETHPOBATh WH- (POPMALIHIO PA3TAYHBIX
BUI0B U (POPM MpEICTABICHUS,

—CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (GOpMY MPEACTABICHUS WHPOpPMAIUU |
WLTIOCTPUPOBATHh peIllaeMble 3aJadqd He- CJI0KHBIMHA CXEeMaMHW, JuarpaMMaM#, WHOU
rpadukoi U UX KOMOUHAIIUSIMHU.

YHusepcaJleble KOMMYHUKamueHble oerlicmeus

Oobwenue:

—B XOJIe OOCYXIEeHHUsS Yy4eOHOro Marepuana, pe3yJbTaToOB JIa0OpaTOPHBIX padoT u
MIPOEKTOB 3aJIaBaTh BOMPOCHI IO CYIIECTBY OOCYKITaeMOH TeMBI M BBICKa3bIBaTh HJICH,
HalleJICHHBIC Ha pEIICHHE 3aJ1a4 U MOJIep)KaHue 0JaroKeIaTeIbHOCTH OOIICHHUS;
—COIIOCTABJISAITh CBOM CYXJICHHUS C CYXICHHSIMH JIPYTUX YYaCTHHUKOB JUAJIOra,
00HAPYKUBATh PA3JIMYHUE U CXOJACTBO MMO3HUITHH;

—BBIpAYKaTh CBOKO TOYKY 3PEHUS B YCTHBIX U MMUChbMEHHBIX TEKCTaX;

—TIyOMUYHO  TIPEJCTABJIATH  PE3yJbTAThl  BBINOJHEHHOTO  (DU3WYECKOTO  OIbITa
(PKCTIepMEeHTAa, UCCIICIOBAaHUS, ITPOCKTA).

Coemecmuas oessmenbHOCMb (COMPYOHUYECMBO):

—TOHUMATh M MCIOJIb30BaTh MPEUMYIIIECTBAa KOMAHJHOW H MHAUBUIYATHLHON pabOTHI IpH
pelIeHn N KOHKPETHOW (PU3UIECKOU MPOOIIEMBI;

—TIPUHUMATh IIeJId COBMECTHOH JEATCIIbHOCTH, OPraHW30BBIBaTh JICHCTBHS I10 €&
JIOCTYDKCHHUIO: PaclpeleaTh POJd, 00CYXJaTh IPOIECChIl M Pe3yJIbTaThl COBMECTHOM
paboThl; 06001IaTh MHEHHST HECKOJIBKUX JIFOJICH;

—BBINIOJIHATh CBOKO 4YacTh palOOTHI, JOCTUTras KAayeCTBEHHOrO pe3yJibTaTa II0 CBOEMY
HAaINpaBJICHUIO U KOOPJHMHUPYS CBOM JACHCTBUS C IPYTUMH WICHAMHA KOMAaH/IbI,
—OIIEHUBATh KAY€CTBO CBOEIO BKJIaJa B OOIIUI MPOIYKT 10 KPUTEPUSIM, CAMOCTOSTEIIBHO
c(hopMyJTUPOBAaHHBIM YYaCTHUKAMU B3aMMOCHCTBHSI.

Yuueepcanwvnuie pecynamuegnuie oeitcmeusn

Camoopeanuzayusi:

—BBISIBIIATh MPOOJIEMBI B )KU3HCHHBIX U YYCOHBIX CUTYAIUsAX, TPEOYIOMIMX ISl PEIICHUS
(hM3HYECKUX 3HAHMIA;

—OpHUCHTHUPOBATHCS B PA3JIMYHBIX IOAXOJaX TMPUHSITHS PEIICHUH (MHIUBHUIYyaJIbHOE,
MPUHSATHE PELICHUsI B TPYIITIS, IPUHATHE PEIICHHI TPYIIIION ),

Camokonmpons (pegnexcus):

—aBaTh aJeKBaTHYIO OLIEHKY CUTYAllMU U Mpejiarath MjiaH e€ U3MEHEHHUS,

—O0OBSICHITh MPUYUHBI TOCTHKEHUS (HEAOCTHUIKEHHS) Pe3yIbTaTOB AEATEILHOCTU, JaBATh
OIIEHKY TPHOOPETEHHOMY OIIBITY;

—BHOCHUTh KOPPEKTHUBHI B JIEATEILHOCTh (B TOM YHCII€ B XOJ BBINOIHEHUS (HPU3UIECKOTO
HCCIIeIOBaHUS UJTH MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBIIINXCSI CUTYyaIlUi,
YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIIUX TPYAHOCTEH;

—OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa ETU U YCIOBUSIM.

OMOYUOHANbHBLU UHMENIEKIN.

—CTaBUTh ce0s1 HA MECTO APYroro YejoBeKa B XOJe CIopa WIH AUCKYCCHU Ha HAYUYHYIO
TeMy, IOHUMAaTh MOTHUBBI, HAMEPEHHS U JIOTUKY JIPYTOro.



Ipunamue cebs u opyeux:
—npu3HaBaTh CBOE MPaBO Ha OMMKOKY MpU pelieHHH (U3NYSCKUX 3aJad WiId B
YTBEPXKACHUAX HA HAYYHBIC TEMbI U TAKOE )K€ IPABO JIPYroro.

9 knacc

YHusepcaanble no3HaeamesibHble OCUCMEUS:

bazosvie nocuveckue oeticmeust.

—BBISBJISATHh M XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKHN O0OBEKTOB (SIBJICHUM ),
—yCTaHaBJIWBaTh CYIICCTBCHHBIA MPHU3HAK KJIACCU(PUKAIIMHA, OCHOBAHUS ISl 000OIICHUSI
Y CpaBHCHHS;

—BBISIBJISATh 3aKOHOMEPHOCTH M MPOTHBOPEYHUSI B pacCCMATPUBAEMBIX (aKTax, JAHHBIX H
HAOJIFOCHUSIX, OTHOCSIIITUXCS K (DU3UYCCKHUM SIBIICHUSIM;

—BBISIBJISATh TPUYUHHO-CIICICTBCHHBIC CBSI3M TMPH HW3YUYCHUH (PUBHYCCKUX SBJICHUU U
MPOIIECCOB; JIeNIaTh BBIBOJBI C HCIOJNB30BAaHWEM JICAYKTHBHBIX UM WHIYKTHBHBIX
YMO3aKITFOUYE€HHH, BBIJIBUTATh THITOTE3bI O B3aUMOCBSI3SIX (DU3MICCKUX BEITUYNH;

—CaMOCTOSITEJIbHO BBIOMpATh COCO0 pemieHust yaeOHo! (pr3nyecKkoi 3a1a4uu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PpEIICHHS, BBIOOp HauboJee TMOIXOMSIMIETO C  YYETOM
CaMOCTOSITEIFHO BBIICIICHHBIX KPUTEPHEB).

bazoevie uccneooeamenvckue oeticmeusi:

—HCIOJIB30BaTh BOPOCHI KaK UCCIIEI0BATEIHCKIII HMHCTPYMEHT TTO3HAHMSI;

—TMpPOBOJUTh TI0O CAMOCTOSITEIPHO COCTaBJICHHOMY IUIaHY OIBIT, He- CJIOXKHBIN
(buzmyecKnit SKCIIEPUMEHT, HEOOIBIIIOE HCCIIeT0BaHNE (PU3UIECKOTO SIBIICHUS;
—OIIEHUBAaTh HAa NMPUMEHUMOCTh U JOCTOBEPHOCTh MHGOPMAIIMIO, MOIYUYEHHYIO B XOJ€
HCCIIeIOBAHUSI WU SKCIIEPUMEHTA;

—CaMOCTOSTENIFHO  (OPMYJIMPOBaTh  OOOOIIEHWsT W  BBIBOJBI IO  pe3yJibTaTam
MpOBEIEHHOTO HAOIIOIEHUS, ONBITA, NCCIIEIOBAHMUS;

—IIPOTHO3UPOBATh BO3MOXKHOE NalibHElIIee pa3BUTHE (GU3NUECKUX MPOIIECCOB, a TaKKe
BBIIBUTATh MPEANOI0KEHHUS 00 UX pa3BUTUH B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Paboma ¢ unghopmayueti:

—IPUMEHATh PA3JIUYHbIE METOAbl, MHCTPYMEHTHI M 3alpochl MPHU MOUCKE U OTOOpE
nHGOPMALMK WU JAHHBIX ¢ YU4ETOM MPEeIJIOKeHHON yueOHOo# hu3nueckoil 3a1a4u;
—aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UH- (HOPMAIIUIO PA3TUYHBIX
BUJO0B U (POPM MpeCTaABICHUS,

—CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIBHYIO (GOpMYy MpEACTaBICHUS HHPOPMALMU U
WIUTIOCTPUPOBATh pelllaeMble 3aJaud He- CJI0KHBIMU CXEeMaMHu, JuarpaMMaMu, WHOU
rpadukoi 1 ©X KOMOUHAIIHSMHU.

YHMBepCtlJleble KOMMYHUKaAmMUBHblE oericmeus

Obwenue:

—B XoJe OOCYXIeHUss y4eOHOro Marepualia, pe3ysibTaToOB JIa0OpaTOPHBIX pabOT u
MPOCKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOH TEMbI W BBICKA3bIBaTh HJICH,
HalIeJICHHBIC Ha PEIICHHE 3aJ1a4 U TOJICP)KaHue 0J1aroKenaTeIbHOCTH OOIICHUS;
—COIOCTABJISITh CBOM CYXACHUS C CYXICHUSIMH JIDYTHX YYaCTHHKOB JHUAJIora,
OOHapyXUBATh PA3JTMYHE U CXOJCTBO MTO3UIIHIA;

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

—nyOJUYHO  MPEJCTaBJISITH  PE3YJIbTaThl  BBINOJHEHHOTO  (DM3WYECKOrO  OIBITa
(3KCIIepUMEHTA, UCCIICIOBAHMS, IIPOCKTA).

Cosmecmuas desmenbHOCMb (COMPYOHULECMB0):

—MOHUMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMaHHOW ¥ WHIWBUIYAJIbHON pabOThI MPU
pelIeHuN KOHKPETHOM (hU3UUIECKON TPOOIIeMBbI;

—IHIpUHUMATb NCIIN COBMECTHOU ACATCIIBHOCTHU, OPraHHU30BbBIBATH JEHCTBUSA MO €€



JIOCTH)KCHHUIO: PACIIPEICIATh POJH, OOCYXJAaTh IPOILECChI W PE3yJIbTaThl COBMECTHOM
paboThI; 00001IaTE MHEHUSI HECKOJIBKHUX JIFO/ICH;

—BBINIOJIHSATh CBOIO 4acTh PaOOThI, JOCTUTas KA4eCTBEHHOIO pe3yJibTara IO CBOEMY
HaHpaBHCHI/IIO nu KOOpI[I/IHI/Ip}ISI CBOHA ﬂeﬁCTBHH C I[p}II‘I/IMI/I YICHAMH KOMaH/HbI,
—OIICHUBATh KaUYeCTBO CBOETO BKJIaJa B OOIIUI MPOJYKT MO KPUTEPHUAM, CAMOCTOSITEILHO
chopMyTHpOBaHHBIM YYaCTHUKAMU B3aMOJICHCTBHSI.

Yuugepcanvnuvie pecynamuenuie oeitcmeusn

Camoopzanuzayus:

—BBISIBJISATH TPOOJIEMBI B )KU3HCHHBIX M YUCOHBIX CHTYAIUSAX, TPESOYIOMIUX ISl PEIICHUS
(bU3MYeCKUX 3HAHU;

—OpPHUEHTUPOBATHCS B PA3TUYHBIX IMOJXOJaX MPUHATHS pPEIICHHUH (MHIUBUIYTHHOES,
MPUHSATHEC PEIICHUS B TPYIINE, TPUHATHE PEIICHUH TPYIITION);

—CaMOCTOSITEIbHO COCTaBIISITh AJITOPUTM peIIeHus (PU3NUEeCcKOil 3ajaydl WX TUIaHa
WCCIIEOBAaHUSA C YYETOM HMMEIOMNUXCS PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh Ipe ilaraeMble BApHAHTHI PEIICHUM;

—JIeJIaTh BBIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHUE.

Camoxoumpons (penexcus):

—IaBaTh aJeKBAaTHYIO OIICHKY CHTYAIlUH W MpejylaraTh IJIaH ¢€ N3MCHCHHS,

—O0OBSICHITH TPUIUHBI JIOCTHKEHUSI (HEJIOCTHKEHHS) PE3yJIbTaTOB JASATCIIBHOCTH, 1aBaTh
OLIEHKY TPHOOPETEHHOMY OIIBITY;

—BHOCHUTH KOPPEKTHBHI B JEATCIHLHOCTH (B TOM YHCJIC B XOJ BBINOJTHEHUS (DU3HISCKOTO
WCCIICIOBAHUS WJIU IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIIBCTB, M3MCHUBIITUXCS CUTYyaIHH,
YCTaHOBJICHHBIX OIIMOOK, BOBHUKIINX TPYAHOCTEH;

—OIIEHUBATh COOTBETCTBHE Pe3yJIbTaTa LEIU U YCIOBUSIM.

OMOUUOHANbHBIL UHMETIIEKM.

—CTaBUTh ce0s HA MECTO APYroro 4ejaoBeKa B XOJ€ CIOopa WM JAUCKYCCHUU Ha HAY4YHYIO
TeMy, IOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY APYTOTO.

Ilpunsamue cebs u opyeux:

—Ipu3HaBaTh CBOE MpaBO Ha OMIMOKY IpU pemeHuH (PU3NYECKUX 3aJad WIH B
YTBEP)KJICHUSAX HA HAYYHBIE TEMBI U TaKOE K€ MPaBo APYroro.

IIpeomemnmnuwie pezynomameat

7 kaacce

[IpenmerHble  pe3ynabTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTPaXKaTh
c(hOpMUPOBAHHOCTh Y OOyYarOIMXCs YMEHMI:
—MUCHOJIb30BaTh MOHATUA: (U3MYECKHME M XUMHUYECKHE SBJICHUS; HaOJIoaeHue,
SKCIIEPUMEHT, MOJEelb, TMIOTE3a; €AUHULBI (PU3MYECKUX BEJIMYMH; aTOM, MOJIEKyJa,
arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, JKUJKOE, Tra3zo00pa3Hoe); MeXaHHYeCKoe
JBUKEHNE (paBHOMEpHOE, HEPaBHOMEPHOE, IIPSIMOJIMHENHOE), TPaeKTopus,
paBHOJEHCTByIOIasl cuj, JjAedopmanus (ynpyras, IJJacTU4YecKasl), HEBECOMOCTb,
COOOILAIOIINECS COCYIBI;
—pa3nu4dath sABJIeHUs (AUddy3us; TemIoBoe JBM)KEHUE YaCTHI] BEIlECTBA; paBHOMEpPHOE
JBUKEHHE; HEPAaBHOMEPHOE [BW)XEHHE; HHEPLUSA; B3aUMOJEHCTBHE TEJ; PAaBHOBECHE
TBEPABIX TEJ C 3aKpEIUVIEHHOW OChIO BpalllEHMs; Iepenayda JaBJIeHUs TBEPABIMU TEJIaMH,
KUJIKOCTSAMH W Ta3aMH; aTMochepHOe [aBJIeHHE; IUIaBaHHWE Tell; MpPeBpalleHUs
MEXaHWYECKOM SHEpruu) IO ONHCAHHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JTaHHOE (PU3NUECKOE SIBJICHUE;
—pacro3HaBaTh NPOSBICHUE HW3YUYEHHBIX (U3UYECKUX SIBICHUN B OKPYXKAIOIIEM MHUPE,



B TOM 4HCIie (DU3WYECKHE SBICHUS B IPHU- pPOJE: MPUMEPHI NBUKEHUS C PA3TUYHBIMHU
CKOPOCTSIMU B JKMBOM U HEKUBOW NPUPOJIE; NEUCTBUE CUJIBI TPEHUS B IIPUPOAE U TEXHUKE;
BIIUSIHUE aTMOC(EPHOTO NIaBJIICHHS Ha >KUBOM OpPraHu3M; IJIaBaHHUE PbIO; phlyaru B Teie
YeJoBeKa; IPU HATOM MEPEeBOJUTH MPAKTUYECKYIO 3aJady B Y4YeOHYIO, BBIICIATH
CyIIECTBEHHBIE CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBJICHU;

—OMKCHIBATh U3yYCHHBIC CBOICTBA TeNI M (U3UYCCKUE SIBICHUS, UCTIONB3Ys (pu3ndeckue
BEeIMYMHBI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BPEMs, IIyThb, CKOPOCTb, CPEIHSS
CKOpOCTb, CUJIa YIIpY- TOCTH, CHJIa TSKECTH, BEC TEJa, CUJIa TPEHUS, 1aBleHUue (TBEPIO- TO
TEeJa, KUJIKOCTH, ra3a), BbITAJIKUBAIOIIAsl CUJIa, MEXaHW4YecKasl padoTa, MOLUIHOCTb, IJIEYO
CUJIbI, MOMEHT CHUJIbI, KO3 (PHUIMEHT MOJIE3HOI0 ASUCTBUSI MEXAaHU3MOB, KUHETUUYECKas U
MMOTEHIMAJIbHAST SHEPTHs); NMPU ONUCAHWHM NPABUIBHO TPAKTOBATh (DU3WUECKUN CMBICI
HCMOJIb3YEMBIX BEJIMYMH, UX O003HAYEHUS] U €AUHHUIIBI (PU3UYECKUX BEIUYUH, HAXOIUTh
(opMyIIbl, CBSI3BIBAIOLIME JAHHYIO (U3HMYECKYIO BEJIMYMHY C JPYTMMHU BEJIUYUHAMH,
CTPOUTH rpaUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIU- YUH;

—XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUECKHUE SIBJICHUS U MIPOIIECCHI, NCIIOJIb3Ys IIpaBUIa
CJIOKEeHUsI cuJl (BIOJb OJHOM mpsmoii),3axkoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MPaBUIJIO PaBHOBECHS phryara (010Ka), «30JI0TOE TIPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHUS
MEXaHUYECKON »SHEpruM; MpU HTOM [1aBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIlMChIBaTh €r0 MAaTEMAaTHYECKOE BBIPAKEHHUE;

—OOBACHITh (PU3MYECKUE SBJIEHHUS, NPOLECChl M CBOMCTBa TeJ, B TOM YHCIE U B
KOHTEKCTE CUTyauui MPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
MIPUYUHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JIOTMYECKUX WIaroB C
onopoil Ha 1—2 M3y4YEeHHBIX CBOMCTBAa (PU3MUYECKUX SIBICHUM, (PU3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH,;

—pemate pacu€THbIC 3a7addl B |—2 JEWCTBHS, HCIOJIB3Ysl 3aKOHBI U (POPMYIJIBL,
CBSI3bIBAIOIIME (PU3NUECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1aud 3allUChIBaTh
KpaTKo€ YCIJIOBHE, MOJCTABIATh (PU3MYECKUE BEIUYMHBI B (POPMYJIBI M NMPOBOAUTH pac-
4y&€Thl, HAXOAUTh CIPABOYHBIE JAaHHbIC, HEOOXOAUMBIE Ui pELIeHUs 3aaad, OLCHUBATh
PEUTUCTUYHOCTD TTOJTYUYCHHON (PU3UIECKON BETUYHNHBI;

—pacrno3HaBaTh MpOOJIEMBbl, KOTOPbIE MOXXHO PEIIMTh IpPU MOMOIIU (UIUYECKUX
METOZIOB; B OIIMCAHUHU MCCIEHOBAHUSA BBIICIATH IPOBEPSIEMOE IPEAIIOIOKECHUE
(runoresy), pa3InyaTh U UHTEPIIPETUPOBATH MOJYYEHHBIN pe3ysIbTaT, HAXOAUTh OIIMOKHU B
XOJI€ OIBITA, AEJIATh BBIBOJBI 110 €T0 Pe3yJIbTaTaM;

—IPOBOJNUTH OIBITHI 110 HAOIIOAECHUIO (U3UYECKUX SIBICHUH WIM (PU3NUECKUX CBOICTB
Ten: (OpMyIUMpOBaTh IpPOBEpPsAEMBblE IMIpeA- IMOJIOKEHUs, CcOOUpaTh YCTAHOBKY W3
MPEIOKEHHOI0 000PYOBaHUsI, 3aIIMCHIBATH X0/ ONbITAa U (DOPMYIMPOBAThH BBIBOIBI;
—BBIIOJIHATH NPSIMbIE U3MEPEHMsI PAcCTOSHMS, BPEMEHH, Macchl Tena, 00bEMa, CUJIbI U
TEMIIEpaTypbl C MCHOJIb30BAHUEM AaHAJIOIOBBIX M LU(POBBIX MNPUOOPOB; 3alUCHIBATH
IOKa3aHus NpUOOPOB C YUETOM 3aJIaHHOM a0COIIOTHON MOrPEIIHOCTH U3MEPEHUH;
—pPOBOJANUTh HCCIEJOBAaHUE 3aBUCUMOCTH OJHON (PU3MYECKOH BEJIMYMHBI OT JAPYrod ¢
WCIIOJIb30BaHUEM MPSAMBIX HU3MEPEHUM (3aBUCUMOCTH IIyTH PABHOMEPHO JBMXKYILETOCS
TeJla OT BPEMEHM [BIIKCHMS TEJa; CHJIBI TPEHHUsI CKOJBXEHHMS OT Beca Teja, KauecTBa
00pabOTKH TOBEPXHOCTEH Tel U HE3aBUCUMOCTH CHJIBI TPEeHUs OT IUIOUIaAn
COIIPUKOCHOBEHMUS TEJI; CUJIbI YIPYTOCTH OT YJUIMHEHUS NIPY’KUHBI; BBITAIKABAIOIIEH CUIIBI
oT 00bEéMa MOTrpyXEHHON YacTH Tela U OT IUIOTHOCTU >KMIKOCTH, €€ HEe3aBUCHMOCTHU OT
IJIOTHOCTHU Tejla, OT IIyOWHBI, Ha KOTOPYIO IMOTPY’>KEHO TeJIO; YCJIOBUM IIaBaHUs Tedl,
YyCIIOBUII paBHOBECHs] pbluyara M OJOKOB); y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOTO
HCcCIe0BaHus, COOMPATh YCTAHOBKY U BBITIOJIHATH U3MEPEHMUsI, CIEAYs MPEIJI0KEeH- HOMY
MJjaHy, (UKCUPOBATh PE3yJIbTAThl MOJYYEHHOW 3aBHCHUMO-CTH (U3MYECKHX BEJIMYHUH B
BHJI€ TMPEIJIOKEHHBIX Tabmui W TpaduKoB, JenaTh BBIBOABI IO  pe3yJibTaTam
HCCIIEI0BAHUS;

—TMpPOBOJANUTh KOCBEHHBIE HW3MEpeHUs (U3UYECKUX BEJIWYMH (IUIOTHOCTH BEIIECTBA



KUIKOCTH W TBEPIOro TeNa; CHJIA TPEHUS CKOJIBKECHUS; JIaBIICHHE BO3/yXa;
BBITAJIKMBAIOIIAS CHJIA, EUCTBYIONIAsl HA MOTPYKEHHOE B JKUJIKOCTh TeJIO; KO3(PPUIIMEHT
MOJIE3HO- TO JEHUCTBUS MPOCTBIX MEXAHU3MOB), CICAYs MPEIIOKEHHON MHCTPYKIMH: TIPU
BBIIIOJTHEHUN HM3MEPEHHIl CcOOMpaTh OSKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCISITH
3HAYCHNE MCKOMOM BEJIH- YHUHEI,
—coOo1aTh MpaBWia TEXHUKH O€30macHOCTH Ipu  pabore ¢ J1abopaTopHBIM
000pyTIOBaHUEM;
—YyKa3bplBaTh TMPUHLHINBI JIEUCTBUS NPUOOPOB W TEXHUYECKUX YCTPOHCTB: BECHI,
TEPMOMETp, AUHAMOMETP, COOOIIAIOIIMECS COCYAbl, O0apoMeTp, phluar, MOABIKHBIA H
HETIOABIKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTB;
—XapaKTepU30BaTh NPUHIMUIIBI JEUCTBUS  M3YYCHHBIX  NPHOOPOB MU TEXHHUYECKUX
YCTPOMCTB € OMNOpOM Ha HMX omnucaHus (B TOM 4YHCIIE: MOJUIMITHUKHU, YCTPOHCTBO
BOJIONIPOBOJIA, THAPABIMYECKAN Tpecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOH Hacoc,
apeoMeTp), HCIOJIb3ysl 3HAaHMUSI O CBOMCTBAX (U3MYECKUX SBICHUA W HEOOXOJUMBIE
(hu3myeckne 3aKOHBI U 3aKOHOMEPHOCTH;
—MOpPUBOAUTE TPUMEPHI / HAXOAUTh HMH(GOPMAIMIO O TIpUMEpax MPAKTUYECKOTO
WCIIONB30BaHUSl (PU3MYECKUX 3HAHMA B TOBCEAHEBHOW JKM3HHU I OOECIICYCHHS
O6e3omacHOCTH mNpu oOOpalieHud ¢ nOpudopaMu U TEXHUYECKHMH YyCTpOICTBaMH,
COXpaHEHHsI 37I0POBbSI U COONTFOZCHUS HOPM JKOJIOTHYECKOTO TOBEJICHUS B OKPY KAIOIIEH
cpene;
—OCYIIECTBIATh OTOOP MCTOYHMKOB MHPOPMAIMK B CeTH VHTEpHET B COOTBETCTBHH C
3a/IaHHBIM TIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE HMMEIONIUXCS 3HAHWUW W MYTEM CpaBHEHHSI
Pa3IMYHBIX HWCTOYHH-KOB BBIIEIATh MH(OOPMAILIUIO, KOTOPAs SBISIETCS MPOTHBOPEYHBOMN
WJIU MOXKET OBITh HEIOCTOBEPHOII;
—HCIOJIB30BaTh MPHU BHIOJIHEHUH Yy4E€OHBIX 3aJaHUM HAay4YHO-NOIYJSIPHYIO JINTEPATypy
(hu3nmyecKoro coaep’kaHus, ClipaBOYHbIE MaTepHalbl, pecypchl ceTu MHTepHeT; BiaieTh
npuéMaMM KOHCIIEKTUPOBAHUSI TEKCTA, MpeoOpa3oBaHusl HHPOPMAIIUU U3 OJHONW 3HAKOBOM
CUCTEMBI B JIpYTYIO;
—CO03/71aBaTh COOCTBEHHBIC KpaTKHWE MUCHMEHHBIC U YCTHBIC COOOIIEHUS HAa OCHOBE 2—3
HWCTOYHUKOB HMHGpOpMaLUU (PU3NUECKOro COJEpKaHUs, B TOM 4ucie IyOJIUYHO AeNaTh
KpaTKue COOOIIEHUs O pe3yjbTaTax IPOEKTOB WIM YYEOHBIX HMCCIEIOBaHUM; MPU 3TOM
IPaMOTHO UCIOJIb30BaTh U3yYEHHBIM NOHATUHHBIN annapar Kypca GU3HKH, COIPOBOXKAATh
BBICTYIUICHUE IIpE3eHTalueH;
—IpU BBINOJHEHUHM Y4YEOHBIX IIPOEKTOB M MCCIIENOBAaHUHN paclpenensiTb 005S3aHHOCTH B
IpyIIie B COOTBETCTBUU C MOCTAaBJICHHBIMHU 3aJadyaMM, CIEIUTh 3a BBIIOJHEHHEM IUIaHA
NEeNUCTBUI, aJleKBAaTHO OLEHHWBAaTh COOCTBEHHBIH BKJIaJ B JIESITEIBHOCTh IPYMIIbI; BbI-
CTpauBaTh KOMMYHUKAaTUBHOE B3aMOJICHCTBUE, YUUTHIBAsE MHEHUE OKPY KAIOILUX.
8 ki1ace

[Ipemernble  pe3ynpTarbl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTpaXkaTh
c(hOpMUPOBAHHOCTh Y OOyYarOIUXCs YMEHHI:
—MUCIOJIb30BaTh MOHATHUS: Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJ, arperarHbleé COCTOSIHHS BEIIEeCTBA, KPUCTAUIMYECKUE U aMOpgHbIe Tena,
HACBIIIICHHBII M HEHACBIIIEHHBIN Nap, BJIAXKHOCTh BO3[yXa; TemIepaTypa, BHYTPEHHS
SHEpIus, TEIUIOBOM JBHUTaTelb; 3JIEMEHTApHBIM SJIEKTPUUYECKUI 3apsif, 3JIEKTPUUECKOe
ToJie, MPOBOJHUKH U JAUDJIEKTPUKHU, TOCTOSHHBIN AJIEKTPUYECKHUI TOK, MAarHUTHOE TOJIE;
—pa3nu4yaTth SABJIEHUS (TEIUIOBOE pacIIMpeHue/ckatve, TeIionepeaada, TerjIoBOe
paBHOBECHE, CMAaUMBaHHE, KallWJULSIPHBIE SBJICHUS, UCTIapeHNe, KOHJIEeHCallHs, TUIaBJIeHuE,
Kpuctaymu3amnusi  (OTBep/ieBaHUE), KHUIIEHHME, Terionepenada (TerIonpoBOIHOCTD,
KOHBEKIIMS, W3JIydeHUe); OJEKTpU3alus Tell, B3aUMOJICUCTBUE 3apsioB, JACHCTBUS
AJIEKTPUYECKOT0 TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCIHCTBUE MAarHuUTOB, JCHCTBHE
MarHUTHOI'O TIOJISl HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIHS) 110 OMUCAHUIO
MX XapaKTePHBIX CBOMCTB U Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIIMNX JaHHOE (PU3UUECKOE



SIBJICHUE;

—pacro3HaBaTh NPOSBICHUE HW3YUYEHHBIX (U3WUYECKUX SBICHUN B OKPYKAIOIIEM MHPE,
B TOM 4YHClIe (PU3NUECKHE SBICHHUS B NPH- pOJE: IMOBEPXHOCTHOE HATHKEHHE U
KalWUISpHBIE SIBICHUS B TMPUPOJE, KPUCTAIUIBI B Tpupone, wusinydenue CoiHIa,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHME POCHI, TyMaHa, WHEs, CHETa;
ANIEKTPUYECKHE SIBICHUS B aTMOC(epe, SJIEKTPUUECTBO JKUBBIX OPraHH3MOB; MarHUTHOE
nosie 3emuid, Apei( Moo- CoB, POJIb MATHUTHOTO TOJIS IS KU3HU Ha 3eMile, MOJISIPHOE
CUSIHHME, TIPH DOTOM I[IEPEBOJHUTH NPAKTUYECKYIO 3aj1ady B Yy4eOHYIO, BBIIEIATH
CYyIIECTBEHHBIE CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBJICHU;

—OIIMChIBATb N3YYCHHBIC CBOICTBA TE€I U (i)I/I3I/I'-I€CKI/IC SABJICHUS, UC- TTOJIB3Y (1)I/I3I/I‘IGCKI/IC
BCIINYNHBI (TeMnepaTypa, BHYTPCHHAA OHEPrus, KOJUYCCTBO TCIUIOTHI, YACJIbHAs
TEIUIOEMKOCTh ~ BEIIECTBA, yJAelbHas TEeNJjoTa IUIaBJIECHMS, yJAelbHas  TeIuloTa
napooOpa3zoBaHusl, yAelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOX(P(UIMEHT I0JIE€3HOTO
I[CI\/'ICTBI/ISI TEIJIOBOU MAalIWHBI, OTHOCUTCJIbHAA BJIAXKHOCTBb BO3/]yXa, SHGKTpI/I‘-IeCKI/II\/II 3apian,
CHjla TOKa, OJJIEKTPUYECKOE HaINpsKEHHE, CONPOTHUBJICHUE MPOBOJHUKA, YAEJIbHOE
COTIPOTHUBIICHHE BEIIECTBA, pab0Ta M MOIIHOCTH DJIEKTPUUYECKOTO TOKA); TPU OMHUCAHUU
OpaBUIbHO TPAKTOBATH (1)I/ISI/I‘I€CKI/II\/’I CMBICJI HCIIOJIB3YEMBIX BCJIWYUH, o0o3HaueHus1 "
CIANHUIIBI Q)HSI/ILICCKI/IX BCJINYHNH, HaXo4gUuThb q)OpMy.]'ILI, CBA3BIBAIOIIIHNEC JaHHYIO
(bU3NYecKyl0 BEIWYMHY C JPYITUMH BEJIMYMHAMH, CTPOUTH TpauKu H3YUYEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEJTMYHH;

—XapaKTCpu3oBaTh CBOMCTBA TEII, cbn31/1qec1<1/1e SABJICHUA W MIPOUCCChI, HCIIOJIb3Yys
OCHOBHBIE ITOJIOKCHMUS MOHGKyanHO-KHHeTH‘IeCKOﬁ TCOpUHU CTPOCHUSA BCIICCTBA,
MPUHIHI CYTIEPIIO3UIINH T10- JIeW (Ha KaueCTBEHHOM yPOBHE), 3aKOH COXPaHECHHUS 3apsja,
3a- KoH OMa 11l yyacTka 1enu, 3akoH Jxoyns—IJIeHia, 3aKkoH COXpaHEeHUsI SHEPTUH; TPU
STOM JaBaTh CJIOBECHYIO (OpPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATH €ro MaTeMaTH4eCcKoe
BBIPA)KEHUE;

—O0OBSACHIATh (PU3MYECKHE MpOIEecChl M CBOWCTBA TeJ, B TOM YHUCIE U B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapakKTepa: BBIABIATH NMPUUYUHHO-CIEICTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IIAaroB C OMopoil Ha 1—2 HM3y4eHHBIX
CBOMCTBA (PU3UYECKUX SBJICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—pemaTh pacy€THbIE 3aJa4d B 2—3 JIEMCTBUSA, HCIOJIB3YS 3aKOHBI U (OPMYIIBL,
CBsI3bIBAIOIINE (PU3MYECKUE BEJIMUYMHBI: HA OCHOBE aHal3a YCJIOBUS 3aJlauyd 3alUChIBaTh
KpaTKO€ YCJIOBHUE, BBISIBIIATH HEJIOCTATOK JIAHHBIX JJIsI PELISHUS 3aJ]aud, BEIOMPATh 3aKOHBI
u ¢Gopmyibl, HEOOXOonUMBbIEe [Jis1 €€ peIIeHHs, MPOBOJUTH pac- 4YE€THl U CPaBHUBATH
MOJy4YeHHOE 3HaueHHE (PU3UUECKON BEIUYUHBI C U3BECTHBIMU TaHHBIMU;

—pacrno3HaBaTh NpoOJIEeMbI, KOTOPbIE MOXKHO PEIIUTh MPU TOMOIIH (PUHIECKUX
METOJIOB; HCIOJIb3Ysl OMHCAHUE UCCIIEIOBAHUS, BBIICIATH MIPOBEPSIEMOE MPEIOJIOKEHHE,
OIIEHUBATh MPABUILHOCTH MOPSIKA MPOBEACHUS UCCIICIOBAHUS, JIeJIaTh BHIBO/IBL;
—IPOBOJUTH OMBITHI MO HAOIIOAECHUIO (PU3HYECKUX SIBICHUN WU (PU3HUYECKUX CBOWCTB
Ten (KanwuIsipHbIE SIBJICHUS, 3aBUCUMOCTh [aBJICHUS BO3JlyXxa OT €ro oo0béma,
TeMIepaTyphl; CKOPOCTU IMPOIlecca OCTHIBAHUS/HArpeBaHUS MPHU H3IYYEHUH OT IIBETa
M3JTy4Yarollei/morIoMIaroe TOBEPXHOCTH; CKOPOCTh MCIIAPEHUSI BOABI OT TeMIEpaTyphl
KUAKOCTH M IUIOIaad €€ TMOBEPXHOCTH; OJJEKTpU3alus TeJl U B3aUMOJEHCTBHE
SJIEKTPUYECKUX 3apsiioB; B3aUMOACHCTBUE IIOCTOSIHHBIX MAarHWUTOB, BH3yaJIM3alus
MarHUWTHBIX TOJIEN MOCTOSIHHBIX MAarHWTOB; JIE€HCTBHUSI MAarHUTHOTO TOJISI Ha MPOBOJIHUK C
TOKOM, CBOMCTBa DJJICKTPOMAarHWTa, CBOWCTBA DJJIEKTPOABHUTATENS MOCTOSHHOTO TOKA):
(hopMyIHpOBaThH MPOBEPsiEMbIe MPEATIOI0KEHUSI, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO
000pyI0BaHUS; OMKICHIBATH XOJT OMBITA U (OPMYITUPOBATH BHIBOIBI;

—BBINOJHATh MPSIMbIE U3MEPEHUsI TEMIEpPaTypbl, OTHOCUTEILHOM BJIAXXKHOCTU BO3AyXa,
CUJIBI TOKa, HAMNpsHOKEHUS C HCTIOJH30BaHWEM aHAJIOTOBBIX MPUOOPOB H JAATYHUKOB
(bu3nyeckux BENWYMH; CpPaBHHUBATh pPE3YyJbTAaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOU
a0COIIOTHOM MOTPENIHOCTH;



—TPOBOJNUTH HCCIEAOBAHNWE 3aBUCUMOCTH OJHON (PU3MYECKON BEIMYMHBI OT JAPYrod C
HCIOJIb30BAHUEM NIPSIMBIX U3MEPEHUN (3aBUCUMOCTbH COIIPOTMBIIEHUSI IPOBOJHUKA OT €ro
JUIMHBI, IUIOLIAAM IIONEPEYHOIO CEYEHMS M YJEJIBbHOIO COIIPOTHMBIIEHUS BEIIECTBa
IIPOBOJIHMKA; CUJIbI TOKA, UAYIIETO 4Yepe3 MNPOBOJAHUK, OT HAIPSHKEHUs Ha IPOBOJHUKE;
HCCIIEIOBAHNE II0CJIEIOBATEIbHOIO M IApajUIeIbHOIO COEIUHEHUN IPOBOJHUKOB):
IJIAaHUPOBATh MCCJIENOBAHUE, COOUpATh YCTAHOBKY M BBIIIOJHATH HU3MEPEHUS, CIENYs
MPEUIOKEHHOMY TUIaHy, (DUKCHPOBATH PE3yJbTaThl MOJYYECHHOH 3aBUCHMOCTH B BHE
TaOIuI ¥ TpaUKOB, IeJIaTh BEIBOJKI O PE3yIbTaTaM HCCIICIOBAHUS;

—IIpOBOJAUTh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BeIUYMH (yIeJibHas TEIIOEMKOCTh
BEIIECTBA, COIPOTHUBIIEHUWE IPOBOJHHUKA, pabOTa UM MOIIHOCTb AJIEKTPUUYECKOTIO TOKa):
IJJAHUPOBAaTh ~ WM3MEPEHHUs, COOMpaTh  OKCIIEPUMEHTAIBHYIO  yCTaHOBKY,  CIEIys
NPETIOKEHHOW MHCTPYKIIUU, U BBIYUCIISATh 3HAUEHUE BEJIMUMHBI;

—co0ntoaTh MpaBUja TEXHMKH Oe30MmacHOCTH Tpu  pabore ¢ 1abopaTOpHBIM
000pyTIOBaHUEM;

—XapaKTepU30BaTh NPUHIMUIIBI JEUCTBUS  W3YYEHHBIX  MPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha HUX omMucaHus (B TOM YMHCIE: CHCTEMa OTOIUJIEHHS JIOMOB,
TUTPOMETp, MapoBas TypOuHa, aMIIEpMETP, BOIBTMETP, CUETUNK JIEKTPUUECKON SHEPruu,
3JIEKTPOOCBETUTENIbHBIE TNPUOOPHI, HarpeBaTeNIbHBIE 3JIEKTPONpPUOOPHl  (MpUMEpPHI),
AJIEKTPUYECKHUE MTPEIOXPAHUTEIN; AIEKTPOMArHuT, A1EKTPOIBUTaTEIb IIOCTOSIHHOTO TOKA),
HCTOJIb3ysl 3HAHHUS O CBOMCTBAX (PU3MYECKUX SBJICHUH U HeoOXoaumble (U3NUECKHE
3aKOHOMEPHOCTH,;

—pacro3HaBaTh HIPOCThIE TEXHUYECKHE YCTPOICTBA U H3MEpPUTENIbHbIE MNPHUOOPHI IO
CXE€MaM U CXEMaTHU4YHbIM pPHUCYHKaM (KHUJKOCTHBIM TEPMOMETp, TEPMOC, IMCHUXPOMETP,
TUTPOMETpP, JBHUraTejlb BHYTPEHHErO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT); COCTaBIIATh
CXEMBbl JJIEKTPUYECKUX LIENel C MOCIeA0BaTEIbHbIM U MApAJUICIBbHBIM COEAUHEHUEM
3JIEMEHTOB, pa3jauyasi yCIOBHbIE 0003HAUYEHHUSI 3JIEMEHTOB JIEKTPUUECKUX LIeTeH;
—MpPUBOAUTL  NPUMEPBI/HAXOAUTh HMH(MOpPMALMIO O IpUMEpax IPaKTHYECKOTO
WCIOJIb30BaHUsl (PU3MYECKUX 3HAHUM B TIIOBCEAHEBHOM JKU3HU Uil OOECledeHUs
0e301acHOCTH MpH OOpalleHud ¢ NpuOOpaMu M TEXHHUYECKUMH  YCTPOHCTBAMHU,
COXpPAHEHMsI 3J10pPOBbs U COOIIOECHMS HOPM DKOJIOTHUYECKOr0 MOBEIECHUS B OKPYXKaroIei
cpene;

—OCYILECTBIIATh IOUCK HHGOpMaUUM (U3NUECKOro cojepkaHus B cetu MuTepHer,
Ha OCHOBE MMEIOIIMXCS 3HAaHUH WU MOyTEM CPaBHEHUS JOMNOJIHUTENIBHBIX HCTOYHHUKOB
BBIIEIATh MH(OpPMAIUIO, KOTOpas sBISETCS IPOTUBOPEYMBOM MWJIM MOXET OBbITh
HEJOCTOBEPHOI;

—HCIO0JI30BaTh NPU BHIIOJIHEHUH Y4E€OHBIX 3aJlaHUM HAYyYHO-NOIYJISIPHYIO JUTEpaTypy
(hu3nyecKoro coaeprkaHusi, ClipaBOYHbIE MaTepHualbl, pecypchl ceTu MHTepHeT; BIaleTh
npuéMaMM KOHCIIEKTUPOBAHUSI TEKCTA, MpeoOpa3oBaHusl HHPOPMALIMHU U3 OJHOM 3HAKOBOM
CHUCTEMBI B JIpYTYIO;

—Co03/7]aBaTb COOCTBEHHbIE IMCbMEHHBIE W KpaTKUE YCTHbIE COOOuIeHus, o0ob6mas
MH(QOpPMALIMIO W3 HECKOJBKHUX HCTOYHUKOB (DPU3MYECKOrO COJEpXaHUs, B TOM 4YHUCIE
NyOJIMYHO  TPEACTABIATH  pe3yJbTaTbl  MPOEKTHOW  WIHU HCCIIEN0BATENIbCKOU
NEeATEeIbHOCTH; MPU 3TOM TI'PaMOTHO HCIIOJIB30BaTh HM3YYEHHBINH MOHATHUHHBINA amnmapar
Kypca (pU3UKH, COPOBOXIAATh BBICTYIUJICHUE MTpE3eHTaIueH;

—TpU  BBIMOJHEHUH YYEOHBIX NPOEKTOB U MCCIENOBAHUN (U3HMYECKUX IPOIIECCOB
pacripefensTe OO0s3aHHOCTH B TIpyHnle B COOTBETCTBHM C IIOCTaBJICHHBIMHM 3aJadyaMu,
CJIEIUTH 3a BBIMOJHEHUEM IIJIaHA JACHCTBUM U KOPPEKTUPOBATh €T0, aJIEKBATHO OLICHUBATH
COOCTBEHHBIN BKJIaJl B JESITEIBHOCTh TPYIIIbI; BBICTPaHBaTh KOMMYHHKAaTHBHOE
B3aWMOJICHCTBHE, MPOSBIISI TOTOBHOCTH pa3peliarh KOHMINUKTHI.

9 kiacce

[IpenmerHble  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTpaxaTh
c(hOpMUPOBAHHOCTH Y OOYyHAIOIINXCS YMEHHIM:



—MUCIIOJIb30BAaTh IOHATHS: CHCTEMa OTCUYETa, MarepualbHasg TOYKa, TPacKTOpHUs,
OTHOCHUTEJIbBHOCTh MEXaHW4YeCKOro IBIKEHHs, nedopmanus (ympyras, IJlacTUYecKas),
TPEHHE, LIEHTPOCTPEMUTEIILHOE YCKOPEHHUE, HEBECOMOCTh U NEPETPY3KU; LEHTP TSIKECTH;
aOCOMIOTHO TBEPAOE TEJIO, LIEHTP TSKECTH TBEPAOrO TEa, PAaBHOBECHE; MEXaHUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(PPA3BYK U YJBTPa3BYK; 3JIEKTPOMArHUTHBIC BOJHBI, IIKajIa
3JIEKTPO- MAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTAJIbHO30PKOCTh, CIIEKTPhI UCIIyCKaHUS
Y TIOTJIONICHUS;, alib(da-, 0eTa- 1 raMMa-u3JIydeHHs], H30TOIIbI, si/IepHast SHEPreTHKA,
—paznuuarh SBJIEHUs (PaBHOMEpPHOE U HEPAaBHOMEPHOE IMPSIMOJIMHEUHOE JBHKEHUE,
PaBHOYCKOPEHHOE IIPSIMOJIMHENHHOE IBH)KEHHE, CBOOOJIHOE IaJeHUE TEJl, PABHOMEPHOE
JIBUOKEHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE JIBU)KEHUE, KOJIeOaTeIbHOE
JBMOKEHUE (3aTyXalolllMe M BBIHYXKJICHHBIE KOJeOaHUs), pe30HAHC, BOJIHOBOE JBM)KEHUE,
OTPa)KEHUE 3BYKA, IPSIMOJIMHEHHOE pacpOCTPaHEHUE, OTPAKEHHUE U IIPEJIOMIICHUE CBETA,
MIOJIHOE€ BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEJI0T0 CBETAa B CIEKTP U CIIOKEHUE
CIIEKTpaJbHBIX  I[BETOB, JHUCIEpPCHUs  CBETAa, €CTECTBEHHAas  PaJlOaKTHBHOCTb,
BO3HMKHOBEHHE JIMHEWYATOro CIEKTpa H3JIYyYEeHHs) IO OINMCAHUI0 HUX XapaKTepPHBIX
CBOICTB U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
—pacrio3HaBaTh NPOSIBJICHUE H3YUYEHHBIX (PU3MYECKUX SIBJICHUM B OKPYKAIOLIEM MHpPE
(B TOM umncie Qpu3nYecKue SABICHUS B MPU- POJE: MPUINBBI U OTIUBBI, JTBUKEHHUE TIaHET
CoJyIHEUHOUM CHUCTEMBI, PEaKTUBHOE JBM)KEHUE KUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB
YKUBOTHBIMU, 3€MJIETPSICEHHUE, CEHCMUYECKUE BOJIHBI, IlyHAMHU, 3X0, [IBETa T€JI, ONTUYECKHE
SIBJIGHUSI B IpUpoAe, OHOJOrMYecKoe AeWCTBUE BHAMMOIO, YJIbTpadHOJIETOBOTO U
PEHTT€HOBCKOTO H3JIy4Y€HUN; €CTEeCTBEHHBIM paJMOAKTUBHBIA (POH, KOCMHYECKHE JIy4H,
pallOaKTUBHOE M3JIy4yE€HHE TMPUPOAHBIX MHUHEpAJIOB; JEUCTBHE PaJMOAaKTHUBHBIX
W3JIy4eHUH Ha OpraHU3M YeJIOBEKa), NP 3TOM MEPEBOAUTH IMPAKTHYECKYIO 3a/ady B
y4eOHY0, BBIIEJISTh CYIIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3UUECKUX SIBJICHUH;
—OMNCBIBATh U3yYEHHBIE CBOICTBA TeJl U (U3UYECKUE SIBICHUSI, UCIOJb3Yys (puznueckue
BEJIMYMHBI (CPEIHsIl U MTHOBEHHAs CKOPOCTh Tejla NPHU HEPAaBHOMEPHOM JIBUKECHUH,
YCKOpEHHE, IepeMelleHNE, ITyTh, YIJI0Bask CKOPOCTh, CHJIa TPEHUs, CUJla YIIPYrOCTH, CHJla
TSDKECTH, YCKOPEHHME CBOOOJHOIO MaJeHUs, BEC Tela, UM- IYJIbC TeJla, UMILYJIbC CHIIBL,
MeXaHHuyeckass paboTa M MOIIHOCTb, NOTEHUMAJIbHAsI SHEPIrUsl Tella, MOIHITOrO HaJ
IIOBEPXHOCTBIO 3€MJIM, ITOTEHLUAJIbHAsI SHEPrusi CXKaTOM MpYy>XUHbI, KHUHETHYECKas
SHEpIus, MOJHAsg MEeXaHWuyecKas 3Heprus, Nepuoj U 4acToTa KojieOaHWM, JJIMHA BOJIHBI,
IPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, [T0KAa3aTelb MPEJIOMIICHUS Cpebl); IPU
ONMCAaHUU IPAaBUJIBHO TPaKTOBaTh (U3UYECKHI CMBICI UCIOIb3YEMbIX BEIU- YHH,
0003Ha4YeHUs] M €IMHMUIBl (PU3NUYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEJIIMUMHY C APYTUMHU BEJIMYUMHAMHU, CTPOUTH I'PaUKH HM3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJINYUH;

—XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBJICHUS M IPOLIECChI, UCIIOIb3Ys 3aKOH
COXpPAHEHMsI SHEPruu, 3aKOH BCEMUPHOI'O TATOTEHUs, MPUHLMUII CYNEpIO3UIMU CHII,
MPUHLUI OTHOCUTENBHOCTHU ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMMITYyJIbCa,
3aKOHBI OTPaKEHUsI U MPEIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUsI 3apsiJ0BOr0 U MacCOBOTO
yuces MPU SIEPHBIX PEaKIUsAX; NMPU TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3aIIMChIBAaTh €70 MATEMATUYECKOE BBIPAXKEHHUE;

—OOBACHATh (U3NYECKHE MpOLEecChl M CBOMCTBA TeJl, B TOM YHCI€ M B KOHTEKCTE
CUTyalMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO-CIEICTBEHHbIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHUX IIaroB ¢ OMNOpoil Ha 2—3 M3yYEeHHBIX
CBOMCTBa (PU3UYECKHUX SIBJIICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

—pematb pacy€THbBIE 3a7ayd  (ONMUparolMecss Ha CUCTeMy U3 2— 3 ypaBHEHHI),
WCIIONb3Yys 3aKOHbI W (OPMYJIbI, CBsI3bIBalOIIME (U3UYECKHE BEJIMYMHBI: HAa OCHOBE
aHajli3a YCJIOBHUs 3aJayd 3alUChIBaTh KPATKOE YCJIOBUE, BBIABISATH HEAOCTAIOIIUE WU
n30bI- TOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYIBI, HEOOXOAUMBIE ISl PELICHMS,
MPOBOJIUTH PACUYETHl U OLIEHMBATh PEATMCTUYHOCTH IMOJYUYEHHOI'O 3HAYECHMs (PU3MUECKOM



BEJIMYUHBI;
—pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPHU TOMOIIH (PU3HIECKUX
METOJIOB; HCIIOJIb3Ys OMHMCAHUE UCCICAOBAHUS, BBIICIATH MPOBEPSIEMOE MPEANOI0KEHHE,
OIIEHUBATh MPABWIBHOCTh TIOPSJIKA TIPOBEICHUS WCCICAOBAHUSA, JEJaTh BBIBOJIHI,
WHTEPIPETUPOBATH PE3YIIbTAThI HAOIIOICHUI U OIBITOB;

—TIIPOBOJUTH OIBITHI 110 HAOIIOACHHUIO (PU3MYECKUX SIBICHUH WU (DPU3HYCCKUX CBOWCTB
Ten (M3ydeHHEe BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHHWsI DHEPTUU; 3aBUCHUMOCTH
MeproJIa KoJIeOaHU MPYKUHHOTO MAassTHUKAa OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUIUTYAbl MaJIBIX KOJeOaHWW; MPSIMOJIMHEHHOE pPacipoCTpaHCHHE
CBETa, pa3oKEHHEe Oeloro CBeTa B CIEKTP; H3yYCHHE CBOHCTB HM300paKCHHUS B
IUIOCKOM 3€pKaJie U CBOMCTB M300paKeHUs MpeIMeTa B COOMpArOIIeH TUH3€E; HAOII01eHUE
CIUIOIIHBIX W JIMHEHYATBhIX CIEKTPOB M3IYYCHHS): CAMOCTOSTEIHFHO COOMPATh YCTAHOBKY
13 HU30BITOYHOTO Habopa OOOpPYIOBaHMs; OIMCHIBATH XOJ ONBITA M €T0 Pe3yJbTaThl,
(opmynupoBaTh BEIBOJIBI;

—TpPOBOJNUTh TPH HEOOXOIWMOCTH CEPHIO MPSIMBIX H3MEPEHHH, OIpeAenssi cpeaHee
3HAYEHHUE U3MepsieMol BenWuuHBl ((POKYCHOE pacCTOSIHHME COOMparolieil JIMH3BI);
000OCHOBBIBATh BBIOOP CITIOCO0A M3MEPEHUS/U3MEPUTEITHHOTO MPUOO0Pa;

—TPOBOJIUTh UCCIEIOBAHUE 3aBUCHUMOCTEH (DHU3NUECKHX BEJIHYHH C MCITOJIH30BAHHEM
MPSIMBIX W3MEPECHHUH (3aBUCHMOCTBH ITyTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM JBIKCHUH
0e3 HayaJbHOW CKOpPOCTH; TepHuojaa KojeOaHWil MaTeMaTHYEeCKOTO MasTHHUKA OT JUTHHBI
HUTH, 3aBUCUMOCTH yTJIa OTPaKEHUS CBETa OT yTJjia MaJeHUs M yTria MPEJIOMIICHHS OT yriia
MajieHusi): TUIAHUPOBATh  HCCJIEAOBaHWE, CaMOCTOSITEIBHO COOMpaTh  YCTaHOBKY,
(buKkcHpOBaTh PE3yNIbTATHl IMOJYYCHHOW 3aBUCHMOCTH (DU3HMYCCKUX BEIIMYMH B BHUJIC
TabnuIl ¥ TpauKOB, eJaTh BHIBOJBI IO Pe3yIbTaTaM UCCIIEAOBaHMUS;

—IpPOBOAUTh KOCBEHHBIE HU3MEpPEHHUSI (PU3MYECKUX BEIMYUH (CPEIHsII CKOPOCTh U
YCKOpEHHE Teja IMpPHU PaBHOYCKOPEHHOM JIBUXKEHHH, YCKOpPEHHE CBOOOJHOTO MaJeHHS,
KECTKOCTh MPYKUHBI, KOOGPUUHUEHT TPEHUS CKOJBXKEHHUS, MexXaHuueckas pabdora u
MOIIHOCTh, YaCTOTa U MEPUO]I KOJIeOaHUN MaTeMaTHYECKOTO U MPY>KUHHOTO MasTHUKOB,
OTITHYECKasl CHJIa COOUpArOIIeH JIMH3BI, PAIUOAKTUBHBIA (DOH): TUIAHUPOBATHh U3MEPEHUS;
cobupaTh OKCIEPUMEHTAJIIbHYIO YCTaHOBKY M  BBINOJHATH HU3MEpPEHUSA, CIenys
NPEIJIOKEHHOM HMHCTPYKIMU; BBIYUCIATH 3HAYEHHWE BEIMYMHBI U aHAIU3UPOBATH
MOJy4YEeHHBIE PE3YyJIbTaThl C yYETOM 3a/1aH- HOM MOTPEIHOCTH U3MEPEHUH;

—co0o1aTh MpaBUja TEXHUKH Oe30MacHOCTH Tpu  pabore ¢ 1abopaTopHBIM
000pyTIOBaHUEM;

—pa3nuyaTh OCHOBHBIE NMPU3HAKU H3YyUYEHHBIX (DU3MUECKUX MOje- JIeH: MarepuaibHas
TOYKa, aOCONMIOTHO TBEpPJOE TEN0, TOYEYHBI HCTOYHUK CBETa, JIyd, TOHKas JIMH3A,
IJIaHeTapHas MOJIeNIb aTOMa, HYKJIOHHAasi MOJEIb aTOMHOTO $1/1pa;

—XapaKTepu30BaTh MNPUHLMIBI JEUCTBUS  M3YYCHHBIX  MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpO Ha UX omucaHus (B TOM YHCIIE: COUIOMETP, JATYUKHU TOJIOKEHUS,
paccTosiHUSI M yCKOPEHMS, paKeTa, dXO0JIOT, OYKH, NMEepPUCKOI, (oToanmapar, ONTHIYECKUE
CBETOBOJBI, CIIEKTPOCKOII, I03UMETP, kKaMepa BunbcoHa), nCmonb3ys 3HaHUSI O CBOMCTBAX
(bu3nUecKuX SBICHUI U HEOOXOAU-MbIe (PU3HYeCcKre 3aKOHOMEPHOCTH;

—MHCIONb30BaTh CXEMbl U CXEMAaTHUYHBbIE PUCYHKH HU3YyYEHHBIX TEXHHYECKHX YCTPOUCTB,
U3MEpPUTENBbHBIX  MPUOOPOB M TEXHOJOTHYECKUX  TPOILIECCOB  MPU  PEHICHUH
y4eOHO-TIPAKTUYECKUX 3a/1a4; ONTHYECKHE CXEMBbI JIsi TOCTPOCHUS H300paKCHUH B
IIJIOCKOM 3€pKajie M COOMparoleil JINH3E;

—TMpPUBOJUTh  MNPUMEPBI/HAXOIUTh HMHPOPMAIIMIO O MpHUMEpax  MPAKTUYECKOTO
WCTIONIb30BaHUsA (DU3MYECKUX 3HAHWN B TOBCEIHEBHOW JKHU3HU I OOECIeUYeHUs
0e30macHOCTH TIpU OOpalleHWH ¢ TpUOOpaMH U TEXHUYECKUMH  yCTPONCTBaMH,
COXpPaHEHMs 3/I0pPOBBS M COOIIOECHUSI HOPM SKOJIOTHYECKOTO MOBEACHUS B OKpY KaIoIeH
cpene;

—OCYIIECTBIISITh TOUCK HWH(pOpManuu (U3NUECKOTO coAepkaHus B ceTu HWHTepHeT,



CaMOCTOSITEIbHO  (POPMYIHpPYsT TOMCKOBBIM 3ampoC, HAXOAUTh IIYTH OIPEACIICHUS
JIOCTOBEPHOCTH TIOJMy4YEeHHOW WH(OOpMAIMK HAa OCHOBE WMEKOIUXCA 3HAHUW |
JIOIIOJIHUTEIIBHBIX UCTOYHUKOB;

—HCIOJIb30BaTh MPHU BHIITOIHEHUU Y4eOHBIX 3aJlaHUH HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(U3MYecKoro coaepykaHusi, CIpaBOYHbIE MaTepHaNbl, pecypchl ceTu MHTepHeT; BIaleTh
npuéMaM# KOHCIIEKTUPOBAHUSI TEKCTA, MpeoOpa3oBaHusi MHPOPMAIIIU U3 OJTHOW 3HAKOBOM
CHCTEMBI B JIPYTyIO;

—Co037aBaTh COOCTBEHHBIE MTMCEMEHHBIC M YCTHBIE COOOIIEHHsI HA OCHOBE MH(OpMauu u3
HECKOJIBKUX  HCTOYHUKOB  (DU3WYECKOTO  COACP)KAHHS, IyOJMYHO TMPEICTABISITh
pe3yabpTaThl IPOEKTHOM WIIM HMCCIENOBATEIBCKOW AEATEIBHOCTH; IPU 3TOM TI'PaMOTHO
HCMOJIb30BaTh M3YUYEHHBbIH NMOHATUHHBIA anmapaT M3ydaeMoro pas- jaena (QuU3uku U
CONIPOBOXJATh  BBICTYIUIGHHME  Ipe3eHTalueld ¢ y4éToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.
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