MoANMCaHO UMGPOBOI MOANUCHIO:
HEQTEIOTAHCKOE PAVIOHHOE
MYHULMNANBHOE
OBLUEOBPA30BATE/IbHOE
BIOAXKETHOE YYPEXAEHWE
"NEMMWUHCKAA CPEAHAA
OBLLEOBPA30BATE/IbHAA LLKONA"

AHHoOTaNMA K padoueii nporpamme no npeaMery «dusnka»
Pabouast mporpamMma yueOHOro mpegmera «®u3MKa» Ha YpOBHE OCHOBHOIO OOIIero

00pa3oBaHUs COCTaBieHAa B COOTBETCTBUU C TpeOOBaHUSIMHU, YTBePXIEHHbIMU DeepabHbIM
roCy/JapCTBeHHBIM 00pa30BaTe/IbHBIM CTaHAAPTOM OCHOBHOT'O 00IIlero o0pa3oBaHusl.

Pabouast iporpaMma 1o ¢usvke Jjis yyampxcsi 7-9 KaaccoB, pa3paboTaHa Ha OCHOBaHUN
CJIeYIOINX HOPMAaTHBHO-TIPABOBBIX JOKYMEHTOB ¥ MaTepHaJIOB:

v’ denepansHOro 3akoHa "OO0 obpasoBanuu B Poccuiickoii ®epepanyu’ ot 29.12.2013 Ne
273-®3 (1.6 c1.28);

v’ (emepanbHOrO TOCYJAPCTBEHHOrO 00pa30BaTeNLHOrO CTaHJAPTa OCHOBHOTO OOIIEro
obpa3oBanus (mMpwka3 MwuHUCTepCTBa TipocBellieHuss  Poccuiickoit  deneparyu
(Munnpocseiienust Poccun ot 31.05.2021 Ne 287);

v/ KOHLEMWK TipernojaBaHusi yuebHoro mpeamera «®Pusnka» B 00pa30BaTeNbHBIX
opranusaiusx P®, peanu3yroux OCHOBHble 001e00pa3oBaTe/ibHbIe TPOTPAMMBEI,
yTBep)KJEHHble pelleHreM Kosuternn MMHHCTEpCTBa MPOCBeLLeHUs(TIPOTOKOMA  OT
03.12.2019 1.);

v mpumepHoii paboueidi mporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIero
obpasoBanuss 419 5-9 KjmaccoB 001jeoOpa3oBaTe/IbHBIX OpraHu3anui  (omo0peHa
peiiieHueM  ¢eepabHOrO0  yuyeOHO-MeTOJUuUeckoro o0befWHeHHs] 1O  00iieMy
obpa3zoBanuro IpoToko 3/21 ot 27.09.2021r.);

v' mporpammbl «Du3nKax» /st 00yUaroIuxcs 7-9 Kaaccos 061jeo6pa3oBaTesbHbIX IIIKOJT
aBTopoB: E. M. I'ytHuk, M.A. [letpoBa, O.A. YepHukosa.

Ienu npegmera:

e yCBOEHMe YYalJUMUCS CMbICJIAa OCHOBHBIX TOHSITUM M 3aKOHOB (PU3MKH, B3aMMOCBSI3U
MeXly HUMY;

e (dopMupoBaHMe CHUCTeMbl HayyHbIX 3HAHUM O MpHUpoje, ee (yHJaMeHTalbHbIX 3aKOHAaX
JJ1s1 TIOCTPOEeHUsI TIpe/iCTaB/eHust 0 (Pr3UUeCcKol KapTUHe MUPa;

e cucTeMaTH3alusi 3HAaHUM O MHOroobpasuv OOBEKTOB U SIBI€HWM TMPUPOABIL, O
3aKOHOMEPHOCTSIX IIPOLIeCCOB M O 3aKOHaX (PM3MKU J/Is1 OCO3HaHWS BO3MOXKHOCTH
Pa3yMHOI'0 UCI0JIb30BaHuUs JOCTH)KEHUH HayKU B JlafbHelIleM pa3BUTUM LIMBUIU3aL1Y;

e (¢opmrpoBaHre yOex/IeHHOCTH B TI03HaBaeMOCTH OKPY’KaroIllero MUpa U ZI0CTOBEPHOCTH
Hay4YHbIX METO/0B ero N3y4yeHus;

e OpraHu3alys 5KO0JIOTMYeCKOro MbILIJIeHUS U LIeHHOCTHOI'O OTHOLLIeHUS K TIPUPO/ie;

e pa3BUTHeE MO3HABATE/TBHBIX NHTEPECOB M TBOPUYECKUX CIIOCOOHOCTEN YUYallyXcsl, a TaKKe
VHTepeca K PACIIMPeHUI0 W YTayOseHHio (U3MUYecKWX 3HaHWK W BbIOOpa (M3MKHM Kak
NpOo(UIBLHOTO NpeMeTa.

HocTtrxeHue 1jesieil obecrieurBaeTcsi pellieHreM C/IeAYIUX 3a/4a4:

e 3HAKOMCTBO Y4YalllUXCsd C MeTOZOM HAay4yHOrO II03HaHWs U MEeTOJaMU HCC/iel0OBaHUs
00BEKTOB U SIBJIEHUH TTPUPO/IbI;

e TpuoOpeTeHHe yual[UMUCS 3HAHUHA O MeXaHMUEeCKHX, TeIUIOBBIX, 3JIEKTPOMAarHUTHBIX U
KBAHTOBBIX sIBJIEHUSIX, (PU3MUECKUX BeJIMUYMHAX, XapaKTepPU3YIOLUX 3TU SIBJIeHUS;

e (HopMHpOBaHME y YyYallMXCs yMeHWH Hab/ro/laTh TIPUPOJHBIE SBJIEHWUS W BBIMOJHATDH
OTBITBI,  jabOpaTopHble  pabOTBI YW 3KCIIepUMEHTa/llbHble  UCCAeJOBaHUS  C
WCTI0/Ib30BaHMEM W3MepPUTe/bHBIX MPUOOPOB, HMIMPOKO MPUMEHSEeMBIX B TPAKTHUECKOM
JKW3HU;

e OBJIaJieHHe YYallUMHUCS TaKUMU OOIleHayUYHBIMH TIOHSTHSIMH, KaK MPHUPOJHOE SIBIEHHE,
IMITUPUYECKH YCTaHOBJIEHHBIM (akT, mpobsema, THUIIOTe3a, TeOPeTHUeCKUd BBIBOJ,
pe3y/bTaT SKCIeprMeHTalbHOM POBEPKY;

® [IOHMMaHWe yYall[UMMCS OTJIMUMI HayuyHbIX JAHHBIX OT HeNpOBepeHHOW HWH(OpMaLH,
L[EHHOCTH HAayKu [is YZOBJIETBOPEeHHs! OBITOBBIX, MPOM3BOJCTBEHHBIX W KY/JIbTYPHBIX
notpebHOCTeN yesoBeKa.



C yuéTtom niporpammbl Bocriutanuss MAQY COIIl Ne8 B paboueil mporpaMMe OTPa’kaeTcst

peanu3alisi BOCIIMTATe/IbHOTO TIIOTeHIMana YpokKa (U3MKM, KOTOpBIM npe/irosiaraet
WCTI0/Ib30BaHME DPAa3/IMYHbIX BUZIOB U ()OPM [eSTebHOCTH, OPHWEHTHPOBAHHOW Ha IjeJieBble
TIPUOPUTETHI, CBSI3aHHbIE C BO3PACTHBIMU 0COOEHHOCTSIMU 00 YYaroIIXCs:

v/ TpuB/IeUeHHEe BHUMaHHs OOYyYaroI[UMXCsi K LIEHHOCTHOMY acCleKTy M3yJyaeMbIX Ha ypOKe

SBJIEHUH, OpraHu3aldi0 KX paboThl C TI0JlyuaeMOW Ha YpOKe COLHaZbHO 3HAUYMMOM
uH(popMaLell — UHULUMPOBaHUEe €€ 00CY)K/eHUsl, BbICKA3bIBaHUsI 00YUYalOLMMUCS CBOEr0
MHEHWUS T10 e€ MOBO/Y, BbIPAOOTKA CBOETO K HEl OTHOLIEHUS,

JIEMOHCTpAIWi0 00yUaroIUMCsl TIPUMEPOB OTBETCTBEHHOTO, T'Pa’KAAHCKOTO TIOBeJeHus],
TIPOSIBJIEHUsT UesIoBeKOMo0Ouss U 00pocepZieuHOCTH, uepe3 T0/[00p COOTBETCTBYIOIETO
Marepuara Jijisi paboThl Ha YpOKe, TIPOOJ/IEMHBIX CUTYalUi /17151 00CY>KeHHs B K/lacce;
NMpUMeHeHHWe Ha  YpPOKe UWHTEepPAKTUBHBIX ¢opM paboTbl ¢ 0OyvyarOL[UMHUCS:
VHTEe/UIeKTYa/IbHbIX WIP, CTUMY/IMDPYIOIUX I103HAaBaTebHYI) MOTHBALMIO O0YyJaloInXCs;
JMJAKTUYECKOTO TeaTpa, T/ie MoJyueHHbIe Ha YPOKe 3HAHUSI OObITPBIBAIOTCS B TEATPaIbHBIX
TIOCTAHOBKAX; JUCKYCCHM, KOTOpbIE JAlOT 00YUaroI[UMCsl BO3MOXKHOCTh TMPHUOOPECTH OITBbIT
Be/IeHWsI KOHCTPYKTUBHOIO /IMajiora; IPYIIOBOM paboThl WK paboThl B Tapax, KOTOpPbIe
yuaT 00ydarolmxcsi KOMaHAHOM paboTe ¥ B3aUMOZENCTBHUIO C JPYTUMH 00YUYaroIMMUCS;
VHULIMUPOBaHUE U TIOA/eP>KKa MCCIe[0BaTeIbCKOM AesATeTbHOCTH 00yJaroIuXcsi B paMKax
peanu3al MU UHJUBUYA/IbHBIX W TPYIIIOBLIX MCCIeA0BATeNbCKUX TIPOEKTOB, UTO /1acT
00yyJaroImMcsi  BO3MOXKHOCTb ~ TIPUOOPECTH  HaBBIK ~ CaMOCTOSITEJIBHOTO — PeIIeHUs
TEOpeTHUeCcKol Tpo0JieMbl, HaBbIK I'eHepUpOBaHUsI U 0(opMJIeHUss COOCTBEHHBIX W7ieH,
HaBBIK YBa)KUTEJILHOTO OTHOLIEHUS K Uy)KMM HuJesM, o(OpM/IeHHBIM B paboTax Apyrux
HCCIie[oBaTe e, HaBbIK MyOJIMYHOTO BBICTYIUIEHUS TIepe/i ayAUTOpPHel, apryMeHTHPOBAHUH
OTCTaWBaHUsI CBOEH TOUKU 3PEHUSI.

YueOHBIM MJ1TAaHOM Ha u3ydyeHue GU3MKK OTBOAUTCS 242 Yaca.
[Iporpamma peanusyercs:

- 1ns 7 Kinacca B oobeMe 70 4acoB B Irofi, 2 yaca B HeleJIio;

- 17151 8 Knacca B o6beMe 70 yacoB B To/], 2 yaca B HeJeJio;

- a1 9 knacca B o6beMe 102 yaca B rofi, 3 yaca B HEZIeJHO.

Pabouast mporpamMMa 1o ¢dhu3rKe NpeAroiaraeT UCoib30BaHue ciieaytoiiero YMK:

1.

Yuebnuk. Pusuka — 7 knacc, aBtop A.B. [MépeiukuH, A.W. ViBaHoB; PekomengoBano MO
P® . Mocksa. «IIpocBelenue»;

Pabouast Terpagp. @u3mka 7 kmacc K yuebHuky A.B. IlépemikuHa/ T.A. XannaHoBa, H.K.
XaHHaHOB. [lpoda.

Yuebnuk. Pusuka — 8 knacc, arop A.B. IlépeiukuH, A.W. ViBaHoB; PekomengoBano MO
P® . Mocksa. «I[IpocBelenue»;

Pabouast Terpagpr ®usnka 8 kmacc kK yue6HMKY A.B. Iépbmukuna/ T.A. XanHadoBa, H.K.
XaHHaHOB. [lpoda.

Yuebnuk. ®usnka — 9 kiacc, aBtop A.B. ITépeiukun, I'yrHuk E.M, A.U. ViBaHoB, IleTpoBa
M.A. PekomengoBano MO P® . Mockga. «IIpocserrienre;

Pabouasi Terpagp ®usnka 9 kmacc Kk yue6HUKy A.B. INépbiukuna/ T.A. XanHaHoBa, H.K.
XaHHaHOB. [lpoda.

IlnanupyemMsle pe3y/IbTaThl 0CBOEHHS y4e0HOT0 IIpeMeTa.

N3yuenne yuebHoro npeamera «@u3nka» Ha YpOBHE OCHOBHOrO 001iero obpa3oBaHus

AOJIDKHO obecreunBaTh AOCT>KeHHe CIeAyrlnuxX JIMYHOCTHBIX, MeTallpeAMeTHbIX ¢
npeaMeTHBIX 06pa30BaTEJ'II:HbIX pPe3yJ/IbTaTOB.

JIuuHoCmHbIe pe3y/ibmambl



INampuomuueckoe gocnumaxue:

—TIpOsIBJIeHWe MHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (pU3MUecKout
HayKW;

—I1]eHHOCTHOE OTHOIIeHHe K JOCTH)KeHHSIM POCCUNCKUX YUEHbIX-(DH3MKOB.

I'padxcoanckoe u yxo8HO-HpagcmeeHHoe socnumaHue:

—TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B OOCY)KE€HHH OOIIeCTBEHHO- 3HAUMMBIX M 3THUECKUX
rpobJieM, CBSI3aHHBIX C MPAKTHUECKUM TIPUMeHeHUeM JOCTKeHNH (Pr3nKy;

—O0CO3HaHUe Ba)KHOCTH MOPa/bHO-3TUUeCKUX MTPUHLUIIOB B 1€ATeIbHOCTH YYEHOTO.
Scmemuyeckoe socnumaHue:

—BOCIIpUSITUE 3CTEeTUYECKUX KauecTB (DM3UUeCKOM HayKU: e€é rapMOHUYHOIO TOCTPOEHUS,
CTPOrOCTH, TOUHOCTH, TJAKOHUYHOCTHU. LleHHOCTH HayuHOT0 TTO3HAHUS:

—O0CO3HaHUe 1|eHHOCTH (PU3MYeCcKOrM HayKud KaK MOILHOTO WHCTPYMEHTa MO3HaHWS MUPa,
OCHOBBI Pa3BUTHS TeXHOJIOTUU, Ba)KHEMILIeH COCTaBJISOIEeN KyJIbTYphI;

—pa3BUTHe Hay4YHOU JIF0003HATeTbHOCTH, MHTepeca K UCCIe0BaTeIbCKOM esTeIbHOCTH.
dopmupogaHue Ky/bmypbl 300p08bsl U SMOYUOHAAbHO20 61a20N0MYUUSL:

—O0CO03HaHue 1jeHHOCTH Oe30macHoro obpasa >KU3HH B COBPEMEHHOM TeXHOJIOTMUeCKOM MUPe,
Ba&)XHOCTH TIpaBU/I 0€30T1acHOTO TOBeJieHHsI Ha TPAaHCIIOpPTe, Ha [JOPOrax, C 3JeKTPHUeCKUM U
TEeTIOBBIM 000PYZ0OBaHUEM B JIOMALLIHUX yCIOBUSIX;

—c(hopMUPOBaHHOCTh HaBbIKA pedieKCHH, TIPU3HAHKEe CBOEro MpaBa Ha OLIMOKY U TaKOTo ke
rpaBa y Apyroro yejoBeka.

Tpydoeoe socnumatue:

—aKTHMBHOe yyacTue B pellleHWM TpPaKTUYeCKUX 3ajau (B pamMKax CeMbH, LIKOJIbl, FOPOJa,
Kpasl) TeXHOJIOTMYeCKOM W COLMaJbHOM HAIpaB/IeHHOCTH, TPeOYIIIMX B TOM YHCIe U
(bu3nuecKrx 3HaHUM;

—MWHTepeC K MpaKTUUeCcKOMy U3yueHHI0 Mpodeccuii, CBsI3aHHBIX C (DHU3UKOM.

DKon02uueckoe gocnumaHue:

—OpHUeHTalUs Ha TMpUMeHeHWe (U3UUECKUX 3HAHWUK [/ pelleHus 3a7ady B 00JacTH
OKpY>Katollleil cpe/ibl, TMJIaHUPOBaHUS TIOCTYIIKOB U OLIEHKU UX BO3MO’KHBIX TIOC/I€ACTBUM [I7Ist
OKpY>Katolllel cpejibl;

—o0C03HaHue T17100a/IbHOTO0 XapakTepa 3KOJIOTHUYECKUX TIPo0/eM U MyTel UX peleHws.
Adanmayus obyuarouje2ocs K USMEHSIIOWUMCS YCA08USIM COYUAAbHOL U NPUPOOHOL Cpeobl:
—TI0TPeOHOCTb BO B3aMMO/IeHCTBUU TTPU BBIMTOTHEHUH UCC/IeJ0BAaHUM 1 TIPOEKTOB (hHU3UUeCKOU
HarpaB/IeHHOCTH, OTKPLITOCTD OMbITY U 3HAHUSIM [IPYTHX;

—TIOBBIIIIEHHE YPOBHS CBO€H KOMITETEHTHOCTH uepe3 TPAaKTUUeCKYIO /IeATeTbHOCTb;
—T10TpebHOCTE B ()OPMUPOBAHWM HOBBIX 3HAHWH, B TOM uuc/ie (HOPMYIMpPOBATh WJEH,
TIOHATHS, TUIIOTE3bl O (DU3UUECKMX OOBEKTaX U SIBJIEHUSX;

—o0co3HaHue JeUIUTOB COOCTBEHHBIX 3HAaHUM U KOMITeTEHTHOCTeH B 00/1acTH (DU3UKHY;
—TJITAHUPOBAaHWE CBOEr0 PA3BUTHSI B TPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHMIA;
—CTpeMJieHHe aHa/IM3UPOBaTh U BISB/SATH B3aMMOCBSI3U TIPUPO/IbI, 0011leCTBa U SKOHOMUKH, B
TOM YKCJIe C MCIT0J/Ib30BaHUeM (hH3UUeCKUX 3HAHUM;

—Ol[eHKa CBOUX JeWCTBUM C Y4YETOM BJ/IMSHHSA Ha OKPYKAIOU[yH0 Cpelly, BO3MOKHBIX
171006a/TbHBIX TIOC/Ie/ICTBUM.

MemanpedomemHbie pe3y/ibmambl

7 Knacc

YHueepcasibHble Nno3Hagame/ibHble 0elicmeusi:

Basosble no2uueckue delicmeusi:

—BBISIBJIATh U XapaKTePU30BaTh CYyIl[eCTBeHHbIe TIPU3HAKH 00BHEKTOB (sIB/IEHUH);
—yCTaHaB/IMBaTh CYIIeCTBEHHbIM TPU3HAK KaacCU(MUKAILMK, OCHOBAaHUS /s 0000IeHus U
CpaBHeHMS;

—BBISB/IATh 3aKOHOMEPHOCTU W TIPOTMBOPEUMS] B pacCMaTpPUBAeMbIX (aKTaX, AAHHBIX H
Ha0JTI0IeHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBJIEHUSIM;

—BBISIB/IATE TIPUYMHHO-CJIE/ICTBEHHBIE CBS3W TIPU  M3yueHWM GU3NYECKUX SIBJIeHUHA W
MPOLIeCCOB;  fie/laTh  BBIBOABI C  WCIIO/Ib30BAaHWEM  JIeAYKTUBHBIX W WHJYKTHUBHBIX



YMO3aK/IF0UeHUM, BbIIBUTaTh TUIIOTe3bl O B3aUMOCBS3X (PM3NUECKUX BEeJTUUUH;

Ba3zoeble uccnedoeamenbcKue oeticmausi:

—MCI0/Tb30BaTh BOTMIPOCKI KaK MCC/Ie[j0BaTeTbCKUM MHCTPYMEHT MT03HaHMS;

—TIPOBO/IUTh TI0 CaMOCTOSITe/IbHO COCTAaB/IEHHOMY IIJIaHY OIIBIT, HEC/IOKHBIA (hrU3ruecKuit
JKCIIePUMEHT, HeOOoJIbIIIOe UCCIej0BaHe (PU3MUECKOTO sSIBJIeHUS;

Paboma c ungopmayueli:

—TIPUMEHSATh pa3/iMuHble MeTO[bl, WHCTPYMEHTBHI M 3arpochl TIpU TOHCKe U 0TOope
vHGbOpMaLMK WK JAaHHBIX C YUETOM Ipe/IJIOKeHHOM yueOHOM pr3ruecKoii 3a1auu;
—aHaIM3UpoBaTh, CUCTEMaTU3UPOBATh U UHTEPIIPETUPOBaTh MH(OPMALIMIO PA3/TIUUHBIX BUIOB
u (hopMm mpe/iCTaB/IeHUS;

YHueepcasibHble KOMMyHUKAMueHble oeticmeust

ObweHue:

—B Xofie o0CyKIeHUs yueOHOro MaTepuasia, pe3ylbTaToB 1abopaTopHBIX pabOT U MPOEKTOB
3a/laBaTh BOTIPOCHI M0 CyILeCTBY 00CyKZaeMoi TeMbl U BbICKa3biBaTh WJeU, HalleJleHHble Ha
pellieHre 3a/iauM U TIo/jiep>KaHue OJiaroXkesaTeslbHOCTH OOITeHus;

—COTIOCTaB/ISITH CBOU CYXKJE€HUS C CY)KAEeHHSIMU APYTUX YYaCTHUKOB JMajiora, 0OHapy>kKUBaTh
pa3Muue U CXOACTBO MO3ULINM;

—BBIP@XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

—1yO/IMYHO TIPeJCTaB/ISATh Pe3y/IbTaThl BIMOJTHEHHOTO (hM3UYEeCKOTO OfbiTa (IKCIIePUMEHTa,
WCCJIeJOBaHMsI, TIPOEKTA).

CosmecmHas desimeabHOCMb (COMPYyOHUUECMEBO):

—TIOHMMaTh W WCII0Jb30BaTh MPEMMYIIeCTBAa KOMaHJHOW W WHUBUAYa/JbHOW pabOThI TpH
pelleHr KOHKPeTHOH (hU3UUeCKOU pob/ieMbl;

—TMpUHUMaTh [I€/]M COBMECTHOW [esITeIbHOCTH, OpPraHW30BbIBaTh JEHCTBUS TI0 eé
JOCTYKEHHUIO: PacIipefierisiTh PO, 00CyXJaTh MPOLECChl ¥ Pe3y/bTaThl COBMECTHON pabOThI;
060011]aTh MHEHHS] HECKOTBKUX JIFO/IeH;

—BBITIOJIHATL CBOKO YacTb pPabOThI, [JOCTUrass KauyeCTBEHHOTO pe3y/jbTaTa [0 CBOEMY
HarpaB/IeHHIO0 U KOOPJWUHUPYS CBOU IeHCTBUS C APYTMMU WieHaMU KOMaH/Ibl;

—OLIEHMBATh KaueCTBO CBOEr0 BKJ/Iafia B OOIIMH MPOAYKT MO KPUTEPUSM, CaMOCTOSATEHLHO
chOpMYIMPOBAHHBIM YUaCTHUKAMHU B3aUMO/IEHCTBUSI.

YHueepcasibHble pezy/isimueHble delicmeust

CamoopeaHu3ayusi:

—BBISB/IATh TIPO0JIEMBl B >KU3HEHHBIX W YUeOHBIX CUTYalUsiX, TPeOYIOIUX [ pelieHws
(bu3MuecKrx 3HaHUM;

—OPUEeHTUPOBAThCS B Pa3/TMUHBIX MOAX0/[aX MPUHATUS pellleHui (MHAUBUAYa/IbHOe, TIPUHSITHE
pellieHus1 B TPYIITe, IPUHSATHE PelleHU FPymnmnomn);

—CaMOCTOATe/TbHO COCTaB/ATh aJrOPUTM pellieHds (U3NUYeckol 3afiaud WM  TIlaHa
WCC/IeIOBaHUST C  YYETOM UMERIUXCS PEecypcoB U COOCTBEHHBIX  BO3MOKHOCTEM,
aprymMeHTHpOBATh Tpe/ijlaraeMble BApHaHThI pellieHuH;

—[es1aTh BBIOOD ¥ OpaTh OTBETCTBEHHOCTH 3a PellleHue.

CamokoHmponb (pecpaekcus):

—laBaTh afIeKBaTHYIO OL[eHKY CUTYaLlUX U MpeJjiaraTh MjiaH eé W3MeHeHMs;

—O00BSICHATh TIPUUMHBI JOCTIKEHUS (HEeJOCTH)KEHHUS]) DPe3y/bTaTOB JIeATeJbHOCTH, JaBaThb
OLIEHKY TTPUOOPETEHHOMY OITBITY;

—OL|eHHUBaTh COOTBETCTBHE pe3yJbTara L[eJid U YC/IOBUSIM.

OMOYUOHANBHDIU UHMeANeKm:

—CTaBUTb Ce0si HA MeCTO APyroro uesjioBeKka B X0/je CTopa WK AUCKYCCUU Ha HayuyHYIO TeMy,
TMOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

Ipuxsimue cebs u dpyaux:

—TIpU3HABATh CBOE TPABO Ha OIIMOKY TpY peleHrH (GU3NUeCKUX 3a/ilayu WK B YTBEPKAEHUSX
Ha HayuHbIe TeMbI U TaKOE >Ke TIPaBo JIPyToro.



8 knacc

YHHGCPC(I/H)HMC no3HaeamesibHble 0elicmeusi:

Ba3zoeble no2uueckue delicmeusi:

—BBISIB/ISATH M XapaKTepPU30BaTh CYIL[eCTBeHHbIE MTPHU3HAKU 00BEKTOB (SIB/IEHUH);
—yCTaHaB/MBaTh CYILeCTBEHHbIN TPU3HAK KacCH(UKALMK, OCHOBaHUs [/ 0000IeHus U
CpaBHeHMS;

—BBISIB/IAITh  3aKOHOMEPHOCTM M TIPOTMBOPEYMS] B pacCMaTpuBaeMblxX (hakTax, AAaHHBIX U
HaOTI0/IeHUSIX, OTHOCSIUXCS K (PU3UUECKUM SIBIIEHUSIM;

—BBISIB/IATh TIPUUMHHO-C/IECTBEHHbIE CBSI3M TP  U3yYeHUM (QU3MUYECKUX SIBJIEHUU U
MpOLIeCCOB;  Jie/laTh  BBIBOZABI C  MCIIONb30BAaHWEM  JIeYKTUBHBIX W  WHJYKTHUBHBIX
YMO3aK/IH0UeHUH, BbIIBUTaTh TUIIOTE3bl O B3aUMOCBSI35X (PM3MYECKUX BEJTMUMH;

—CaMOCTOSATe/TbHO BBIOMpATh CHOCOO pelleHUs yueOHOM (U3NMUeCcKOW 3a7auu (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pellieHUs], BbIOOp Hanbosiee TIOAXOASIIEr0 C yYETOM CaMOCTOSITe/TbHO
BbIfIeJIeHHBIX KDUTEPHUER).

Ba3zoebie uccnedosamenbcKue oeticmeusi:

—MCI0/Ib30BaTh BOIIPOCKI KaK MCC/Ie[i0BaTeTbCKUM MHCTPYMEHT TT03HaHUS;

—TIPOBO/IUTh TI0 CAMOCTOSITE/IbHO COCTaBJIeHHOMY IJIaHY OIBIT, He- CIOXHBIM (pU3nuecKuii
9KCTIIepPUMEHT, He0OJIbIIIoe UCC/eloBaHre (DU3UUYECKOTO SIB/IEHUS;

—OlL[eHWBaTh Ha TIPUMEHUMOCTb U JOCTOBEPHOCTh HH(OPMAlMIO, TIOJyUeHHYI0 B XO[e
WCCJIeIOBaHUS WA SKCTIePUMEHTa;

—CaMOCTOATeIbHO (opMY/IMpoBaTh 0000IIIeHHsT ¥ BBIBOJBI 0 pe3yjbTaTaM IPOBEAEHHOTO
Hab/roIeHus1, OTbITa, UCC/Ie0OBaHMS;

—TIpPOTHO3MPOBaTh BO3MOXKHOe JajibHelilliee pa3BuUTHe (U3NUECKHUX TPOLIECCOB, a TaKkKe
BBI/[BUTATh TIPEATIONIOXKEHUS 00 UX Pa3BUTUU B HOBBIX YC/IOBUSIX M KOHTEKCTaX.

Paboma c uigopmayueti:

—TIPUMEHSATh pa3/iMuHble MeTO/bl, WHCTPYMEHTBI M 3arpochkl TpU TOHUCKe U 0TOope
MH(OPMALIMY WK JaHHBIX C YIETOM TIpe/JIO’KeHHOW yueOHOW (hM3uUecKo 3a1auu;
—aHaM3UpoBaTh, CUCTEMaTHU3UpPOBaTb W HWHTEPIPETUPOBaTh WH- (POPMALIUIO pa3/MUHBIX
BUZIOB ¥ )OPM TIpeiCTaB/IeHMUSI;

—CaMOCTOSITe/IbHO ~ BbIOMpATh OMNTHUMabHYIO (OpPMY TpeACTaB/leHUus WHGOPMAIMU |
WJIJTFOCTPUPOBATh pelllaeMble 3a/laul He- CJIOXKHBIMH CXeMaMH, JuarpaMMaMu, MHOUM rpadukoi
Y UX KOMOMHAI[USIMHU.

YHueepcaanble KOMMYHUKamMmueHble deticmeus

ObweHue:

—B Xofie 00CyKaeHus1 yueOHOTO MaTepHasa, pe3y/bTaToB JlabopaTOpHBIX paboT M MPOEKTOB
3a/laBaTh BOMPOCHI M0 CyILeCTBY 00CyKZaeMoi TeMbl U BbICKa3biBaTh /€U, HalleJieHHble Ha
pellieHre 3a/lauM U TIo/jiep>kaHue OJiaroXxenaTeslbHOCTH 00IIeHus;

—COTIOCTaB/ISITh CBOM CYXXJIHUS C CY)K/I€HUSIMU PYTUX YUaCTHUKOB /iManora, 0OHapyK1BaTh
pas/iiuMie U CXO/CTBO MO3ULIUH;

—BbIpaXKaTh CBOIO TOUKY 3PEHUs B YCTHBIX U MHCbMEHHBIX TEKCTax;

—Iy0JIMUHO TIPe/ICTaB/ISITh Pe3y/IbTaThl BBITIOJIHEHHOTO (PU3UYEeCKOro OMbITa (IKCIepUMEHTa,
MCCJIe/IOBaHMs, TIPOEKTA).

CosmecmHas oesimenbHOCMb (COMPYOHUUECMB0):

—TIOHUMAaTh U WCII0J/Ib30BaTh TIPEUMYILECTBA KOMAaHJAHOM M WHAWBHUIYa/JbHOW PabOThI MpU
pellieHU KOHKPeTHON (pU3nuecKoi pob/iemsr;

—IMpUHUMaTh [I€/]M COBMECTHOW [IesITeIbHOCTH, OpPraHU30BbIBaTh JIEHCTBUSI 10 €6
JOCTVWKEHUIO: PACIPeZieNiTh POJd, 00CYX/aTh MPOLIECChI U Pe3y/bTaThl COBMECTHOM pabOoThI;
000011]aTh MHEHHS] HECKOJIBKUX JIFO/1eH;

—BBITIOJIHATL CBOKO uacTb pabOThI, [OCTUras KauyeCTBEHHOrO pe3y/bTaTa IO CBOEMY
Harpap/IeHUI0 U KOOPJUHUPYS CBOU JIEHCTBUS C APYTMMH UlleHaMU KOMaH/Ibl;

—OIleHMBaTh KAuecTBO CBOEr0 BK/Iajla B OOIIMI TPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIbHO
chopMyMPOBaHHBIM yUaCTHUKAMHU B3aUMO/IEMCTBUSI.



YHueepcasibHble pezy/isimueHble delicmeust

CamoopeaHu3ayusi:

—BBISB/IATE TIPO0JIEMBI B >KU3HEHHBIX W YUeOHBIX CUTYalWsIX, TPEOYIOIUX [Jis pelieHHs
(bu3rMyecKrx 3HaHUM;

—OpPUEHTUPOBAThCS B Pa3/TMUHbIX MOX0/jaX MPUHATUS pellleHui (MHAWBUyabHOe, TIPUHSTHE
pellieHus B TpyIiTie, MIPUHSTHE pellieHrui IPYIIo);

CamokoHmponb (pecpaekcus):

—JlaBaTh afIeKBaTHYIO OL|eHKY CUTYalLlUY U MpejjiaraTh I/1aH eé n3MeHeHMUs;

—OOBSCHITh TIPUUMHBI AOCTVKeHUsS (HeJOCTVDKeHHs]) pe3y/bTaToB JesTelbHOCTH, [aBaTh
OLIeHKY MPHOOPEeTEHHOMY OTIBITY;

—BHOCUTb KODDEKTHMBBI B [IeSITe/IbHOCTb (B TOM 4YKC/e B XOJ BBINOJHEHUS (PU3NUeCKOro
WCC/Ie/JOBaHUSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHWBIINMXCS CUTYaLWH,
yCTaHOBJIEHHBIX OLIMOO0K, BO3HUKIIIUX TPY/IHOCTEH;

—OLleHMBaTh COOTBETCTBUE pe3y/bTaTa Lied U YCIOBUSIM.

OMOYUOHANBHbIU UHMeANeKm:

—CTaBUTH Ce0s1 HA MeCTO APYroro uesioBeKa B XO/e Criopa WK AUCKYCCHUHM Ha HAyYHYIO TeMYy,
TIOHMMaTh MOTHBLI, HaMepeHUs U JIOTUKY JPYToro.

IMpunsimue cebs u Opyaux:

—TIpU3HaBATh CBOE TIPAaBO Ha OLIMOKY TpY pelleHuH GU3NUeCKUX 3aiau WK B YTBEP)KAEHUSIX
Ha HayuyHble TeMbI 1 TaKOe >Ke TIPaBo JPYToro.

9 Knacc

YHueepcasibHble Nno3Hasame/ibHble 0elicmeusi:

Ba3zoebie no2uueckue delicmeus:

—BBISB/IATh U XapaKTePU30BaTh CYIL[€CTBEHHbIE TPU3HAKK O0BEKTOB (SIB/IEHUH);
—yCTaHaB/IMBaTh CYILECTBEHHbIM TIPU3HAK KacCH(UKALMK, OCHOBaHUs /s 0000IeHus U
CpaBHEeHHUS;

—BBISIB/IATh 3aKOHOMEPHOCTH M TIPOTUBOpPEYMsI B paccMaTpuBaeMbix (hakTax, AAaHHBIX U
HaOJTIOZIEHUSAX, OTHOCSIIUXCS K GDU3NUECKHM SIBIEHUSIM;

—BBISIB/IATh  TIPUUMHHO-C/IEJCTBEHHbIE CBSI3U TPU U3yYeHUM (PU3MUeCKUX SIBIeHUH U
MpOLIeCCOB;  Je/laTh  BBIBOAbI C  HWCIO/Jb30BaHWEM JeAYKTUBHBIX W  MWHAYKTUBHBIX
YMO3aK/H0UeHUM, BbIIBUTaTh TUIIOTe3bl O B3aUMOCBSI35X (PM3NUYECKUX BeJTMUMH;

—CaMOCTOSTe/ILHO BbIOMpaTh Croco0 perneHust yueOHOW (U3MUecKoi 3ajauu (CpaBHEHUE
HECKO/TbKUX BapUaHTOB pellleHus], BbIOOp Hambosiee OAXOSAIETO C YUETOM CaMOCTOSITENTHHO
Bbl/leJIEHHbIX KDUTEPHUEB).

Bba3zoeble uccnedogamenbckue delicmeust:

—MCI10/Ib30BaTh BOIMIPOCHI KaK MCC/Ie[0BaTe/IbCKUA UHCTPYMEHT NT03HaHUS;

—TIPOBOJUThL TI0 CaMOCTOSITe/IbHO COCTaB/IEHHOMY IUIaHY OIbIT, He- CJIOXKHBIN (PH3UUecKui
9KCIIePUMEHT, HeOOoJIbIIIoe UCCe0BaHre (PU3MUECKOT0 sSIBJIeHNS;

—OL|eHMBaTb Ha MPUMEHHMOCTb U [OCTOBEPHOCTb HH(OPMALMIO, TIOJyUYeHHYI0 B XOfe
WCCIIelOBaHUS UM SKCIIepUMEHTa;

—CaMOoCTOSATeILHO (HOpMY/IMpoBaTh 0000ILeHUsT W BBIBOJBI 10 pe3y/bTaTaM TPOBEAEHHOTO
Habr0/1eHs1, OTIbITa, UCC/IeI0BaHNS;

—TIpPOTHO3MPOBaTh BO3MOXKHOe JajbHelllee pa3BUTHE (U3NYECKUX TPOLIeCCOB, a TaKke
BBIJJBUTaTh MIPEATI0/I0eH!Us] 00 MX pa3BUTHUM B HOBBIX YC/IOBUSIX M KOHTEKCTaX.

Paboma c ungpopmayueli:

—TPUMEHSATh pa3/MuHble METO/bl, WHCTPYMEHTbI W 3alpochl TpW TIOWCKe H oTOope
vHGbOpPMaIVY WM IaHHBIX C YUETOM TPe//IOKeHHOU yueOHOM (hr3uueckol 3azaum;
—aHa/M3MpoBaTh, CUCTEMaTU3WpPOBAaTb M HWHTEPIIPETHUPOBaTb WH- (POPMALMI0 Pa3/IMUHBIX
BUJIOB U ()OPM Tpe/iCTaB/IeHMUS;

—CaMOCTOsATe/IbHO  BbIOMpAaTh OMNTUMaAbHYHO (OpMy TipejcTaB/ieHus HWHboOpMalUd U
WJUTIOCTPYPOBaTh pelllaeMble 3a/jaud He- CJIOKHBIMU CXeMaMH, JyuarpaMMaMu, MHOM TpauKon
Y UX KOMOMHALIUSIMHU.



YHHGCPC(I/H)HMC KOMMYHUKamMmueHble Oeticmeust

ObweHue:

—B x0/le 00CyX/leHUs1 yueOHOro MaTepHuasa, pe3y/bTaToB JabopaTOPHLIX PabOT U MPOEKTOB
3a/laBaTh BOTIPOCHI 0 CYyILeCTBY 00CyKZaeMoi TeMbl U BbICKa3biBaTh /€U, HalleJleHHble Ha
pelIeHre 3a7lauu U MojAepkaHre O1aroxkenaTe/lbHOCTH OOILeHNs;

—COTIOCTaB/ISITH CBOU CYXKJEHUS C Cy)KAEeHHsIMU APYTUX YYaCTHUKOB JMajiora, 0OHapy>kKUBaTh
pas/iiurie U CXO/CTBO TIO3ULIUH;

—BbIp@XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TeKCTax;

—1yO/IMYHO TIPeJCTaB/SATh Pe3y/ibTaThl BBINOJTHEHHOTO (hM3UYeCKOro OrbiTa (IKCIIepUMeHTa,
WCCieIOBaHUS, TIPOEKTA).

CoemecmHas oesimenbHOCMb (COMPYOHUUECMB0):

—TIOHUMaTh W HWCII0JIb30BaTh MPEUMYILeCTBa KOMaHJHOW U WHIUBUAYa/TbHOW pabOThI TpU
pellleHnH KOHKPeTHOH (hr3nuecKou rpo0iemebl;

—IMpUHUMaTh [eJIM COBMECTHOW [esITe/IbHOCTH, OpPraHU30BbIBaTh [EHCTBUSI 10 eé
JOCTH)KEHHUIO: PaCrIpe/iesisiTh POJIH, 00CY)KIATh TPOLIECChI U Pe3y/IbTaThl COBMECTHOW pabOTHI;
0000111aTh MHEHHST HECKOTbKUX JTFO/IeH;

—BBITIO/IHATE CBOIO 4YacThb pabOTHI, [OCTHras KaueCTBEHHOTO pe3y/bTaTa II0 CBOEMY
Harpap/IeHHUIO0 U KOOPJUHUPYS CBOM A€HCTBUS C APYTMMH UlleHaMH KOMaH/IbI;

—OL[eHHBATh KAueCTBO CBOEro BK/aZa B OOIL[WI TMPOAYKT IO KPUTEPHSIM, CaMOCTOSITETHHO
cOpMy/IMPOBAHHBIM yYaCTHUKAMHU B3aUMO/€HCTBHS.

YHueepcasibHble pezy/isimueHble delicmeust

Camoopeanu3ayus:

—BBISB/IATH TIPO0JIEMBl B >KU3HEHHBIX W YUEOHBIX CHUTYalMsIX, TPEOYIOIIUX [ pelieHHs
(bu3MuecKrx 3HaHUM;

—OpUEHTUPOBAThCS B Pa3/TMUHbIX MTOAX0/[aX PUHATUS pellieHui (MHAWBUyabHOe, TIPUHSITHE
pellieHus1 B TpyIIIe, IPUHSATHE PelleHui TPYIoi);

—CaMOCTOAATe/TbHO COCTaB/ISATh aJrOPUTM pellleHHss (U3NUYeckod 3aflaud WM TIIaHa
UCC/IeIOBaHUST C  YYETOM MMEIOL[UXCS PEecypcoB M COOCTBEHHBIX BO3MOKHOCTEM,
aprymMeHTHUPOBATh Tpe/ijlaraeMble BapUaHThI pellieHuH;

—lesiaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PeIlleHHe.

CamoxkoHmponb (pecpaekcus):

—JlaBaTh afIeKBaTHYIO OL|eHKY CUTYallUX U MpejjiaraTh MjiaH eé N3MeHeHMUs;

—O0OBSICHITh TIPUUYMHBI AOCTYKEHUS (HEeJOCTW)KEeHUS]) DPe3y/bTaTOB JIeATeJbHOCTH, [aBaThb
OLIEHKY ITPHUOOPETEHHOMY OITBITY;

—BHOCHUTb KODDEKTHBBI B JIeSITe/IbHOCTh (B TOM 4YKC/e B XOJ BBITOJHEHHS (PU3NUECKOro
WCC/IeIOBAaHKUST WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, M3MEHUBIIMXCS CHUTYaLUH,
yCTaHOBJIEHHBIX OLIMOOK, BO3HUKIIINX TPYJHOCTEH;

—OL|eHHUBaTh COOTBETCTBUE pe3y/ibTara 1ieJid U YC/IOBUSIM.

OMOYUOHANBHDIU UHMeANeKm:

—CTaBUTh Ce0si HA MeCTO JPyroro uejioBeKa B Xo/e Cropa WK AUCKYCCUU Ha HayuHYI0 TEMY,
TTIOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTHUKY JIPYTOTO.

IMpuHsimue cebs u Opyaux:

—TIpU3HABATh CBOE TIPABO Ha OIIMOKY TpY peleHuH (GU3NUeCKUX 3alayu WK B YTBEPKAEHUSIX
Ha HayuHbIe TeMbI U TaKOe >Ke TIPaBo JIPyToro.

ITpeomemHbie pe3y1bmambl

7 KJj1acc

[TpeameTHbIe pe3ynbTaThl Ha 0A30BOM YPOBHE IO/DKHBI OTPa)kKaTh C(HOPMUPOBAHHOCTh
y 00yuaromxcsi yMeHUi:
—MWCI0/Ib30BaTh TOHATHUS: (U3NUYeCcKre U XUMUUecKre siBlieHus; Hab/roieHue, SKCIiepuMeHT,
Mo/ieJib, TUTIOTe3a; e[MHHULbI (PU3UUecKUX BeTMUYMH; aTOM, MOJIeKYJia, arperaTHble COCTOSIHUS
BemlectBa (TBEp0e, >KUAKOe, Tra3000pa3HOe); MexXaHWUEeCKoe /IBWKeHWe (paBHOMEpHOe,
HepaBHOMEpDHOe, TPSIMOJIMHeHOe), TpaeKTOpUs, paBHOZeWCTByoLasi Cul, ZAedopmarus



(ympyrasi, rjacTiueckast), HeBeCOMOCTb, COOOIIIAOIIeCs: COCY/IbI;

—pa3nuuath sBAeHUs (Juddy3us; TerioBoe [BM)KEHHWE UacTUL] BelleCcTBa; pPaBHOMEpPHOe
JIBIDKeHWe; HepaBHOMEDHOe JBVDKEHUe; MHEePLMS; B3auMO/|eliCTBUe TeJl; paBHOBeCHe TBEDZbIX
TeJ C 3aKperyIEHHOM OChI0 BpallleHust; riepejiaya /iaBjieHus TBEPABIMU TeslaMU, >KUJKOCTAMU 1
ra3amy; arMmocdepHoe JaBjeHHe; TJlaBaHUe TeJl; TIpeBpallleHUsi MeXaHWUYeCKOW 3Hepruu)
M0 OMNMCAHUI0 MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB, J€EMOHCTPUPYIOLUX JaHHOe
(busnyeckoe siBNeHNE;

—pacro3HaBaTh MpOSIBIEHWe U3yUeHHbIX (U3NYEeCKUX SIBJIEHUM B OKpY’KarolleM MHpe, B
TOM uHc/ie QU3NuecKue SBAEHWsS B IIpU- pOZe: TpUMephbl [BWKEHWs C pPa3/IuuHbIMU
CKODOCTSIMU B JKMBOM U HEXUBOW TNpPUPOJe; JEeNCTBUE CU/bl TPEHUSl B MPUPOJie U TEXHUKE;
B/MsIHUE aTMOC(HEpPHOTO [aBjieHHs Ha J>KUBOW OpPraHW3M; TUlaBaHHe pbIO; pbluard B Tesie
yeJioBeKa; MPU 3TOM TePeBOAUTD MTPAKTUUECKYIO 33/jauy B yueOHYI0, BbIIe/SITh CyIl[eCTBeHHbIe
CBOMCTBa/MpU3HAKK (HU3UUECKUX SIBJIEHUM;

—ONMChIBaTb M3yuyeHHble CBOWMCTBA Tesql U (U3MUecKUe sB/IeHUs, HMCMOb3ys (r3nueckue
Be/IMYMHBI (Macca, 00BEM, TUIOTHOCTh BeLeCTBa, BpeMsi, IIyTh, CKOPOCTh, CPeJHSISI CKOPOCTb,
Ccula yrpy- rOCTH, CWja TSDKeCTH, BeC Tesa, CUla TpeHus], JaBieHue (TBEpPAO- IO Tesa,
JKHKOCTH, Ta3a), BbITAJKMBAIOIIAsi CH/Ia, MeXaHWueckas paboTa, MOIHOCTb, TUIEUO CHJIBI,
MOMEHT CWIbl, KO3(Q(ULMEHT TI0/Ie3HOT0 [eWCTBUSI MeXaHW3MOB, KUHeTUueckas |
MOTeHLa/lbHasi SHeprusi); TpW OIUCAHWK TPABWIBHO TPAaKTOBaTb (M3WYECKUN CMBICI
UCTIONb3YeMbIX BeJMUMH, WX O0O03HaueHHsT W eJUHULIbI (PU3NUeCKUX BeMYWH, HaXOAWUTh
(hopMybl, CBsI3bIBAIOLIME aHHYIO (PU3UUECKYI0 BEJIMUMHY C JPYTMMHU BeWYMHAMH, CTPOUTh
rpadvKu U3y4eHHbIX 3aBUCUMOCTel (HU3UUeCKHX Be/lU- UWH;

—XapaKTepy30BaTh CBOWCTBA Tes, (U3HWUeCKue sIB/IeHUSI U TIPOLeCChl, UCMO/b3ys IpaBUIa
C/I0KeHus cui (BA0JIb OAHOM MpsIMOi ),3ak0H ['yka, 3akoH [lackasns, 3akoH Apxumesa, MpaBUiIo
paBHOBecHsi pbluara (0si0Ka), «30J/I0TOe TPABWIO» MEXaHWKW, 3aKOH COXpaHeHUs
MeXaHUUeCKOW SHepruu; Mpu 3TOM JlaBaThb CJIOBEeCHYIO (POPMYJ/MPOBKY 3aKOHA U 3allMChIBaTh
ero MaTeMaTHyecKoe BbIpaKeHue;

—O00BSCHATh PU3NUECKUe SIBJIEHUS, TPOLIECCHl M CBOWCTBA TeJi, B TOM UHC/Ie U B KOHTEKCTe
CUTyalluid TPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISB/IATh MPUUMHHO-C/IeCTBEHHbIE
CBSI3U, CTPOUTH OOBsiICHeHWEe W3 1—2 JIOTMYeCKUX IIAaroB C OIMOpOM Ha 1—2 W3yueHHBIX
CBOMCTBA (PU3NUECKUX SIBJIEHUH, PU3NUECKUX 3aKOHA WX 3aKOHOMEePHOCTHY;

—pel1aTh pacuéTHhIe 33/jauu B 1—2 /1eliCTBUS, UCTIO/b3Ysl 3aKOHBI U () OPMYJIbl, CBS3bIBAOLIIME
(u3nyeckre BeIMUMHBI: HA OCHOBE aHa/v3a YCJIOBUS 3a/laud 3alMChiBaTb KpaTKoe YCJIOBUE,
MO/CTaB/ATh (hr3NUecKWe BeNWYMHbl B (OPMY/Ibl U TPOBOJAWUTH pac- UéThbl, HAXOJUTh
CTpaBOYHbIE JIAHHBbIE, HEOOXOAWMBIE /IS pelleHus 3ajau, OLeHWBaTh PeaMCTUUYHOCTD
TOJIyYeHHOU (U3MUeCcKol Be/TMUKHbI;

—pacrno3HaBaTh MPo6/IeMBbI, KOTOPble MOXKHO PELIUTh TIPH IMOMOILU (U3NUYECKUX METOZOB; B
OMMCAHWM MCCJ/Ie[IOBAHUS BbIZIENISITh TIPOBepsieMoe TIpe/Io/ioyKeHre (TUIoTe3y), pa3ivuath U
VHTeprpeTUpPOBaTh MOMYyUYeHHBIA pe3y/bTaT, HAXOAUTb OLIKMOKKU B X0/le OTbITa, /leflaTh BbIBOZbI
T0 ero pe3yJbTaram;

—TIPOBOZIUTE OIIBITHI TT0 HAOJFOIEHUI0 (PU3UUECKUX SIBJIEHUH WM (U3MUECKUX CBOMCTB TeJI:
(hopMynMpoBaTh TIpOBepsieMble TIPe/- TTOJIOXKEHHs], COOMpaTh YCTAaHOBKY W3 TIPeJIOKEHHOTO
000py10BaHus, 3aMTMCHIBATEL X0/ OMBITa U (YOPMY/IHMPOBATh BHIBO/IBI;

—BBITIO/IHATL TIPSIMbIe W3MEPEHUs] pPacCTOSIHWS, BPEeMEeHH, MacChl Teia, 00bEMa, CUIBI U
TemriepaTyphbl C UCTOIb30BaHNEM aHAOTOBBIX U LIU(POBBIX MPUOOPOB; 3aMMUChIBATh MTOKA3aHMUs
nprbOpPOB C YUETOM 3a/JaHHOM abCOTFOTHOM MOTPEITHOCTH U3MepeHuH;

—TIPOBO/IUTh UCC/Ie[JOBaHME 3aBUCHMOCTH OJHOM (U3Mueckod BeJIMUMHBI OT JpPYrod C
HCI0/1b30BaHKEM TPSIMBIX M3MepeHul (3aBUCHMOCTU MYTH PABHOMEPHO [IBMXKYIIETOCs Tesa OT
BpeMeHU /IBIKeHUs Tesa; CU/Ibl TPeHUs CKOJb)KeHWs OT Beca Tejia, KauecTBa 00OpabOTKU
TOBEPXHOCTeN Tesl U He3aBUCUMOCTU CHUJIbl TPEHUS OT TLJIOL[aZi COTIPUKOCHOBEHUS TeJT; CUJIbI
YTIPYTOCTH OT YAJUHEHHs TIPY>KUHbI; BbITA/KUBatoIlel CU/ibl OT 00béMa MOrpyKEHHOMN uacTu
TeJla U OT TUIOTHOCTH JXMIKOCTH, €€ He3aBUCHMMOCTU OT TUIOTHOCTU Teja, OT TyOWHBI, Ha
KOTODPYIO TIOTPY’KeHO TeJio; YCJIOBUM TIaBaHUsl TeJl, YCJIOBUM paBHOBeCHsl pbiuara u 6/10KOB);
yuaCTBOBaTh B IJIAHUPOBAHWUM Y4eOHOTO WMCC/e/OBaHUs, COOMpATh YCTAaHOBKY W BBITIOTHSTH



W3MepeHusi, caefysd TpeAJioKeH- HOMY IIaHy, (UKCHUpOBaThb pe3y/lbTaThl IOTyUeHHOU
3aBUCUMO-CTU (M3WUYEeCKUX BeJMUMH B BHJe TPeAI0KeHHbIX Tabmui] U rpaduKoB, [eaTh
BBIBO/IbI T10 pe3y/ibTaTaM MCC/el0BaHUS;

—TIPOBO/IUTh KOCBEHHbIe U3MepeHUs (PU3nuecKrux BeJTMUrH (TJIOTHOCTD BellleCTBa KUAKOCTH U
TBEPJOTO Teja; CUla TPeHWsl CKOJb)XeHWS; [aB/leHue BO3/lyXa; BbITAJKUBAIOLasi CUJa,
JleliCcTByIOlljasi Ha TOTPY)KEHHOEe B >KUAKOCTh Teso; KO3((UIMeHT I10/e3HO- T'o AeMCTBUs
MPOCTBIX MEXaHWU3MOB), C/aefys MpeAao)KeHHOM WHCTPYKLMU: TPU BBITIOJTHEHUU W3MepeHUit
coOupaTh IKCIIePUMEeHTATbHYIO YCTaHOBKY U BBIUMC/IATH 3HaUeHHe UCKOMOM BeJli- UMHBI;
—Cco0/roAaTh MpaBu/ia TeXHUKY 0e301macHOCTH py paboTe ¢ 1abopaTopHBIM 000pyZOBaHNEM;
—yKa3bIBaTh MPUHLIUIILI AelCTBUS TPUOOPOB M TeXHUUECKHUX YCTPOMCTB: BeChl, TEPMOMETP,
JMHaMOMeTp, COOOIIaroIecs COCybl, 0apoMeTp, pbiyar, MOABM>KHBIA U HEMTOJBI)KHBIN OJI0K,
HaKJ/IOHHAsI TIJIOCKOCTH;

—XapaKTepU30BaTh MPUHIIMIILI I€HCTBUS W3YUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMopoll Ha UX onMcaHusi (B TOM uMC/Ie: TOJIIMITHUKY, YCTPOMCTBO BO/IONPOBO/A,
TU/IpaB/IMYeCKUil Tpecc, MaHOMETP, BbICOTOMEp, IOPIIHEBOM HAcoC, apeoMeTp), MCMO/b3ys
3HaHHWSA O CBOMCTBAX (DU3MUECKUX SIBJIEHUM W HeoOXoauMble (GH3UUECKHe 3aKOHBI H
3aKOHOMEpPHOCTH;

—TIPUBOJUTD TIPUMeEPHI / HaXOAUTb WH(POPMALIMIO O TPUMepax MPaKTUYeCKOTo UCII0/Ib30BaHMUS
(u3MUeCcKrX 3HAHUH B TTOBCETHEBHOM YKU3HU /151 oOecrieyeHus1 6€301acHOCTH TPH 0OparieHuH
¢ npubopaMu U TeXHUUYECKHMHU YCTPOWCTBAMH, COXPaHEHWs 3/I0POBbS U COOJIIO/IEHUS] HOPM
9K0JIOTUUeCKOTO MOBe/leHUs] B OKPY»Katolllell cpefie;

—OCYIIeCTBIATh OTOOp HMCTOUYHUKOB HWH(OpMaluu B ceTd VHTepHET B COOTBETCTBHUU C
3a/laHHbIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLUXCs 3HaHWM U TMyTéM CpaBHEHUs
Pa3/IMYHbIX MCTOUHU-KOB BbIJIe/IATh WH(POPMALIMIO, KOTOpasi SIB/ISIETCSI TPOTHBOPEUNBOM WU
MOXXeT OBITh HeZIOCTOBEPHOI;

—MWCIO/Ib30BaTh TIPU BBITIOJIHEHWUM YueOHBbIX 3aZlaHUi HAy4YHO-TIOMYJ/ISIPHYIO JIUTEpPaTypy
(u3nyeckoro cojiep)kaHusi, CIpaBOYHble MaTepHasbl, pecypcbl ceTd VIHTepHeT; B/afleTh
NpUEéMaMU KOHCITEKTUPOBAHUS TeKCTa, TpeoOpa3oBaHus HWHGOPMALMM W3 OAHON 3HAKOBOM
CUCTEMBI B IpYTYIO;

—co3aBaTh COOCTBeHHble KpaTKye TMHUChbMeHHble W YCTHbIe COOOIeHHs] Ha OCHOBe 2—3
HCTOYHUKOB MH(pOPMaIny (HU3NUeCcKoro CoZiep>kaHus, B TOM YHCJie TTyOJMUHO JiesiaTh KpaTKue
cooOIIleHHsT 0 pe3ysbTaTax TPOEKTOB WM yueOHBbIX WCC/Ie[OBaHUM; TPU 3TOM TPAaMOTHO
WCTIO/Tb30BaTh W3yUeHHbIN MOHATUIHBIN amnmapaT Kypca (M3WKH, COTIPOBOXK/aTh BHICTYII/IEHHEe
rpe3eHTaluen;

—TIPU BBITIOJTHEHWU Yy4eOHBIX TMPOEKTOB W WCC/Ie[OBaHUM pacrpefiensiTh 00S3aHHOCTU B
Tpyririe B COOTBETCTBUM C TIOCTaBJeHHBIMU 3aJjauaMH, CAeJUTb 3a BBINOJHEHWEM IlJaHa
JIeMCTBUH, a/IeKBaTHO OLIEHWBaTh COOCTBEHHBIN BK/IA/| B [eATeIbHOCTb I'PYIIIbI; Bbl- CTPAUBATH
KOMMYHUKaTUBHOE B3aUMOJelCTBIe, YUUTHIBasi MHEHHE OKPY)KarOLL[UX.

8 ki1acc

[IpemMeTHbIE pe3y/IbTaThl Ha Ha30BOM yPOBHE [JO/DKHBI OTPa)kaTh CHOPMUPOBAHHOCTH Y
00yyJaroIMxcst yMEeHHH:
—MUCIO/Ib30BaTh TOHATHS: Macca W pa3Mepbl MOJIEKY/, TElJIOBOe /BI)KEHHE aTOMOB U
MOJIEKY/I, arperaTtHble COCTOSIHUSI BeI[eCTBA, KpPUCTA//IMUeCKHe U aMOp(QHbIe Tesa,
HACHIL[EHHbIA ¥ HEHACBIIIEHHBIM Map, BIAXHOCTh BO3[yXa; TEMIIEPAaTypa, BHYTPEHHSIsI
SHEprusi, TEIIOBOM JIBUTATe/lb; 3/IEMEHTAPHBIN 3/I€KTPUUECKUH 3apsifi, S/IeKTPUUECKOe TI0Jie,
MPOBOHUKHU U TU3IEKTPUKH, TOCTOSIHHBIN /IEKTPUUECKHUI TOK, MATHUTHOE TIOJIE;
—pa3nMyaTh siBJieHus (TerIoBOe pacIpeHre/cxKaTre, Teryiornepejaya, TernjoBoe paBHOBECHE,
CMauKBaHWe, KalWUSIDHbIE SIBJIEHUs], UCTIapeHne, KOH/IeHCallus, T/IaB/IeHre, KPUCTa/TA3alust
(oTBepzeBaHKe), KUIIEHHWe, Tervionepesaya (TeryIonpOBOAHOCTb, KOHBEKI[Hs, W3/yueHue);
5/IEKTPU3ALIMsl TeJ, B3aUMOJEHCTBUE 3apsi/iOB, [JEWCTBHUsI 3JEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHe, B3aMMO/IeHCTBHE MarHUTOB, JICTBIE MAarHUTHOTO 10/ HA TIPOBO/HUK C TOKOM,
5/IEKTPOMArHUTHAsT MHAYKIIWS) 110 OTMMCAHUIO WX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX IaHHOE (PU3UUECKOe SBJIEHHUE;



—pacrio3HaBaTh TPOSIBJIEHHe U3yUeHHBIX (U3NUeCKUX SIBJIEHWM B OKpY’Kaloll[eM MHpe, B
TOM umcie (uU3nUecKue sIBJIEHUS B TIPU- POJie: TMOBEPXHOCTHOE HaTsDKeHHe W KaIWUISpHbIe
sIB/IeHUs1 B TIPUPO/Jle, KPUCTA/Ibl B Mpupojie, usnydeHue CosiHIla, 3aMep3aHue BOZOEMOB,
MOpCKUe Opu3bl, oOpa3oBaHHe pOChI, TyMaHa, WHes, CHera, 3/IeKTpHUeCKHe SIBJIEHUSI B
aTMocdepe, 3/eKTPUUECTBO >KUBbIX OPraHW3MOB; MarHUTHOe Tojie 3eM/H, Apeiid Ioo- COoB,
pPOJIb MarHUTHOTO TIOJISL A/ KU3HM Ha 3emJsie, TOJSIPHOE CHUSIHWE; TIPH 3TOM I1€PeBOJUTh
MPAKTUUECKYIO 3a/jauy B yueOHYI0, BbI/Ie/IITh CYIIleCTBEHHbIE CBOMCTBA/TIPU3HAKU (PU3UUECKUX
SIBJIEHUI;

—OIKUChIBaTh M3yUeHHble CBOMCTBA Tesl U (hu3uuecKue sIBIeHHs, UC- TIO/b3ys (u3nuecKre
Be/IMUMHbI  (TemriepaTypa, BHYTDEHHSII SHeprus, KOJMUeCTBO TeIUIOThI, y/e/ibHasi
TEeIIOEMKOCTb BeIIleCTBa, y/e/bHasl TeIyIoTa IJIaBIeH s, y/e/bHast TeryIoTa mapoobpa3oBaHus,
yZie/ibHasi TeryioTa CropaHus TOTUIMBA, KO3 (hHULIMEHT 0/Ie3HOT0 JeMCTBYs TeTJIOBOW MallliHbI,
OTHOCUTe/IbHAsi BN&XHOCTb BO3[yXa, 3/IEKTPUUECKUM 3apsifi, Cula TOKa, 3JIeKTpUYecKoe
HarpsbkeHHe, COTIPOTHB/IEHHE TIPOBOJHHKA, y/e/JbHOe COTpPOTHB/IEHWE BelllecTBa, pabora u
MOII[HOCTb 3JIEKTPUUYECKOT'0 TOKA); MPU OTMCAaHWU TPaBUIbHO TPAaKTOBaTh (PU3UUECKUNM CMBICIT
UCTIONb3yeMbIX BelIMYMH, O0O3HaueHWsT W e[WHULBl (PU3NUECKUX BeJUUMH, HaXOAWUTh
(hopmMyibl, CBsi3bIBaIOIME AAHHYIO (PU3NUECKYI0 BeUUMHY C APYTUMH BelUUMHAaMH, CTPOUTh
rpauKy M3yueHHBIX 3aBUCUMOCTel (hr3uueCcKrX BeJIMUKH;

—XapaKTepu30BaTh CBOMCTBA TeJl, U3HNUeCKHe sIBJIeHUSI U TIPOLIeCChI, UCTIONb3Ys] OCHOBHbIE
TIOJIO)KEHUsT ~ MOJIeKY/ISIPHO-KMHETUUeCKOW  TeOpMH  CTPOEHWs]  BelllecTBa,  MPUHLIUI
CYTIeprio3uLUU T0- jied (Ha KaueCTBEHHOM YDOBHE), 3aKOH COXpaHeHMs 3apsija, 3a- KoH Oma
JUIs yuacTKa Liernu, 3akoH JIkoyns—1JleHlla, 3aKOH COXpaHeHUs] SHePruu; MpU 3TOM [laBaTh
croBecHY10 (POpMY/IMPOBKY 3aKOHA U 3allMChIBATh €r0 MaTeMaTUueCKoe BhIpaKeHUE;
—00BSACHATh (PU3NUECKHe MPOLIeCCHl M CBOWCTBA TeJ, B TOM UHC/Ie U B KOHTEKCTe CHUTYaluid
MPaKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISB/SATh MPUUMHHO-C/Ie[ICTBEeHHbIE CBSI3U, CTPOUTh
00BsicHeHHe U3 1—2 JIOrMYecKuX I1aroB C OMopoi Ha 1—2 u3yueHHBIX CBOMCTBA (prU3MUeCKUX
sIBJIeHUH, PU3NUeCKUX 3aKOHOB WA 3aKOHOMEPHOCTeN;

—pelaTh pacuéTHbIe 3a/lauu B 2—3 [IeMCTBUS, UCTIOMb3Ys 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIOLIHE
¢u3nyeckre BeJIMUMHBL: HA OCHOBE aHa/M3a YCJIOBMS 3a[jaud 3alucChIBaTh KpPaTKoe yC/OBHe,
BBISIB/IITE HEJJOCTAaTOK JAHHBIX /JIsi pelleHusl 3a/laud, BbIOMpaTh 3aKOHbI U (HOPMYIIbI,
HeoOXoAUMbIe [7isi e€ pellleHus], TIPOBOJUTh Pac- Y6Thl U CPAaBHUBATh IOYYEHHOE 3HaueHHe
(hr3ryecKoli BeTMUMHBI C U3BECTHBIMU JAHHBIMU;

—pacrio3HaBaTh MpO6/IeMbl, KOTOPbIE MOXKHO PEIWTh TPU MOMOIIU (PU3HUECKUX METO/IOB;
WCTIONB3ysl OTMCaHWe WCC/e/JOBAHMS, BBIJEJISATh TIPOBEpsieMoe TperioioyKeHre, OLeHUBATh
TIPaBWILHOCTH TMOPsi/IKa MPOBe/IeHNsT NCCIeJOBaHUs, [leflaTh BLIBO/IBI;

—TIPOBO/IUTh OTIBITBI TI0 HaOMIOeHNI0 (PU3UUYEeCKUX SIBJIEHUA WM (PU3NUUECKUX CBOWCTB Te
(KanmuIIsipHBIE  SIBJIEHUs], 3aBUCHMOCTb [JaBJIeHUsI BO3/yXa OT ero o0béma, TemrepaTyphbl;
CKOpPOCTH rporjecca OCThIBaHUSI/HarpeBaHusI nipu W3/Ty4eHUn oT 1[BeTa
W3/Tyvarolei/morioIiatoiieii MOBepXHOCTH; CKOPOCTb WCIAapeHus BOZbl OT TeMIlepaTyphbl
YKUIKOCTH U TIUIOLA/IA €€ TIOBEPXHOCTH; IeKTPU3aLvsl TeT M B3aUMOJIeCTBHE JIEKTPUUECKUX
3apsifioB; B3aMMOJEMCTBUE TIOCTOSIHHBIX MAarHWUTOB, BHU3ya/lW3allUsi MarHUTHBIX —TI0JIeH
MOCTOSIHHBIX MAarHUTOB; AEeWCTBUSI MAarHUTHOTO TIOJiI Ha TMPOBOAHUK C TOKOM, CBOMCTBA
3/IeKTPOMarHuTa, CBOMCTBA 37IeKTPOJABUraTesiss TIOCTOSHHOTO TOKa): (hOpMYy/IUpOBaTh
TIpoBepsieMble  TIPe/TI0JIOKeHUsI, COOMpaTh YCTAaHOBKY W3 TIPeJIO’KeHHOro 000pyoBaHuS;
OTMCHIBATh X0/ OTbITa U JOPMY/TMPOBATh BLIBO/BI;

—BBITIO/THATD TIPSIMble U3MEpPEeHUs] TeMITePaTypbl, OTHOCUTEILHOW BJIQ)KHOCTH BO3/yXa, CHJIbI
TOKa, HaTpPsDKeHUSI C WCIIO/b30BaHWEM AaHA/IOTOBBIX TPUOOPOB U IAaTUMKOB (HDH3UUECKUX
BeJIMUMH; CDABHUBATh Pe3YJ/IbTaThl U3MEPEHHM C YUETOM 3a/]JaHHOM abCOTFOTHOM IMOTPeLTHOCTH;
—TIPOBO/IUTh MCC/IeZIOBaHWE 3aBUCUMOCTH OJHOW (DH3UUECKOW BeJIMUMHBI OT APYroM C
WCTIO/Ib30BAaHMEM TIPSIMBIX HW3MEpPeHWH (3aBUCHMMOCTb COTIPOTHBJ/IEHHUS] TPOBOJHUKA OT €ro
JJTHBI, TUTIOIIA iU TIOTIePEeUHOT0 CeUeHHUs U YZeJbHOTO COIPOTUBJIEHHS Bell[eCTBa TIPOBO/IHUKA;
CWIbI TOKa, WAYILEro Yepe3 TMPOBOJHUK, OT HampsDKeHWs Ha TMPOBOJHHKE; HCC/e/[0BaHHe
ToC/e/joBaTelbHOTO W TMapa/Ule/lbHOTO  COeIMHEHWM  TPOBOJHMKOB):  IJIAHUPOBATh
uccieioBaHre, coOMpaTh YCTaHOBKY W BBITIOJMHATH W3MEpEHUs, Cefys TpeJ0KeHHOMY



M1aHy, (PUKCHUpPOBATh pe3y/bTaThl TMOTYYeHHOM 3aBUCHMOCTH B BHe Tabiwi] W rpaduKos,
JieslaTh BBIBO/IBI TI0 pe3y/IbTaTaM MCC/IeI0BaHNS;

—TIPOBOAUTE KOCBEHHBbIe W3MepeHUs (U3NUeCKUXx BelMnuuH (yAenbHas TeIruIOEMKOCTh
BEIL[eCTBA, COMPOTHB/IEHWE TIPOBOJHUKA, pPab0Ta W MOIHOCTh 3/I€KTPUYECKOTO TOKA):
TJIaHUPOBATh W3MEepPEeHHs], COOMPATh 3KCIIePUMEHTATbHYI0 YCTaHOBKY, CIeAys TpeI0KeHHON
WHCTPYKLIUH, U BBIYUC/IATH 3HAUEHUE BeTUUMHbI;

—Co0/roAaTh MpaBu/ia TeXHUKY 06e301macHOCTH py paboTe ¢ 1abopaTopHBIM 000pyZOBaHKEM;
—XapaKTepU30BaTh TIPUHIIUIIBI AEHCTBUSA W3YUEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTIOpOM Ha WX OMMCaHWs (B TOM YHC/e: CHCTeMa OTOIIEHUS] JAOMOB, TWUTPOMETp, TapoBast
TypOWHA, amMrepMeTp, BOJbTMETP, CUETUMK 3JIEKTPUUECKON SHEPTUH, 3JIEKTPOOCBETUTE/IbLHBIE
npuOOpBI, HarpeBaTesbHbIE 37eKTPONPUOOPBI (TIPUMEpHI), JIeKTPUUeCKHe TMpeJoXpaHuTesy;
3/IEKTPOMArHuT, 3JIEKTPOJBUraTe/lb TOCTOSHHOTO TOKa), WCIIOJb3ys 3HAaHWS O CBOMCTBAaX
(u3nueckux siByieHNH 1 HeobXoAuMble Hr3nUYecKre 3aKOHOMEePHOCTH;

—pacrno3HaBaTh MPOCThIe TEXHUUECKHE YCTPOMCTBA U U3MEpPUTEe/bHbIE TTPUOOPHI 0 CXeMaM 1
CXeMAaTUUHbIM PHUCYHKaM (PKUJKOCTHBIA TEePMOMETpP, TepPMOC, TICHXPOMETP, TUIPOMETP,
JIBUraTe/lb BHYTPEHHEr0 CrOPaHUsl, 37IEKTPOCKOII, PEOCTaT); COCTAB/IATb CXEMbI 3JIEKTPHUUECKUX
Lerield C moc/ie[oBaTe/IbHBIM U TMapasiyie/lbHbIM COeIMHEHEeM 3/IEMEeHTOB, pa3/inuasi yC/I0BHbIe
0003HaueHUsI 3/IEMEHTOB JIEKTPUUECKUX LIeTIel;

—TPUBOJUTH TIPUMEPbI/HaXOAUTh UH(MOPMALMIO O TIpUMepaxX MPaKTHUeCKOTro MCIO/Ib30BaHHUS
(bu3MUeCKMX 3HAHUH B MOBCEIHEBHOM YKU3HU A1J1s1 0becrieueHus: 6€30MacHOCTH MPH 00pareHun
c mpubopamMy U TeXHUYECKUMU YCTPOMCTBAaMM, COXPAaHEHUs 3[0POBbs U COOMIO/IeHNs HOPM
9K0JIOTUUYECKOT0 TIOBe/IEHUSI B OKPY>Karollel cpefe;

—OCYIIEeCTBIATh TIOMCK HWHGOpMaLMu  (U3MUECKOTO Cojlep)KaHus B ceTy VIHTepHeT, Ha
OCHOBE UMEIOIIMXCS 3HAHUK W MyTEM CpaBHEHHUs JOTOHUTEIbHBIX WCTOUHHWKOB BBIJE/SATh
MH(pOPMAIHIO, KOTOpast SIB/ISIeTCS IPOTUBOPEUNBOM U/ MOXKET OBbITh HeZIOCTOBEPHOI;
—MHCIO0J/Ib30BaTh TPH BBIMOJHEHUM Yy4YeOHBIX 3alaHU HayUHO-TIOMY/ISIPHYIO JIUTEPATYPY
(U3MUeCKOTro COJiep)KaHMsl, CIIPAaBOYHbIEe MaTephasbl, Pecypchl ceTH VHTepHeT; BafieTh
NpUEéMaMU KOHCITEKTUPOBAHUS TeKCTa, TpeoOpa3oBaHus HWHGOPMALMM W3 OAHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

—cCo3aBaTh COOCTBEHHble TIMChbMEHHble U KpaTKWe YCTHble COooOLjeHus, 00001as
MH(POPMAIHIO U3 HECKOJBKUX MCTOUHUKOB (PU3UUECKOTO COZIep>KaHusl, B TOM UKCJ/Ie IMyOInyHO
TIPe/ICTAB/IATh pe3y/bTaThbl MPOEKTHOM WM UCC/Ie0BATELCKOW JIeATeIbHOCTU; TIPU 3TOM
IPAMOTHO MCII0J/Ib30BaTh M3YU€HHBIM TOHSATUHHBIM ammapat Kypca (U3MKd, COMPOBOXKAATh
BBICTYIIEHHE TIpe3eHTaluel;

—TpY  BBIOJJHEHUM y4yeOHBIX TPOEKTOB W HWCC/IeJOBaHWM  (PU3NYeCKUX TIPOLIeCCOB
pacrpeieNiiTh 00s3aHHOCTU B TPYIITe B COOTBETCTBUU C MOCTAB/IEHHBIMHU 3a/lauaMH, CJIeIUTh
3a BBITIOJTHEHHWEM T1/IaHa JIECTBUI U KOPPEKTUPOBATh €r0, afleKBaTHO OL|eHWBaTh COOCTBEHHBIH
BKJIaJ| B [I€ATe/IbHOCTh TPYIIbI; BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMO/IEHCTBUE, TIPOSIB/ISS
TOTOBHOCTb pa3peliaTtb KOH(IUKTHL

9 knacc

[TpepMeTHBIE pe3ysbTaThl Ha 0A30BOM ypPOBHE JO/DKHBI OTPa)kKaTh C(HOPMUPOBAHHOCTh
y 00y4aroLxcsi yMEeHHM:
—MUCIMO/Ib30BaTh  TOHATHS: CUCTeMAa OTCYéTa, MarepuasbHas TOYKA, TPAEKTOPWS,
OTHOCHTEIBHOCTh MEXaHWYeCKOro [IBMKeHus, fedopmarus (yrpyrasi, TiacTHueckasi), TpeHue,
LIeHTPOCTPEeMHTe/IbHOe YCKOpeHHe, HeBeCOMOCTb U Teperpy3Ku; LeHTP TSDKeCTH; abCOFOTHO
TBEPZIO€ Teso, LIEHTP TSDKECTH TBEPAOrO Tejla, PABHOBECHE; MeXaHWuecKue KosiebaHusi U
BOJIHBI, 3BYK, WH(Pa3ByK M Y/IbTPa3BYK; 3I€KTPOMAarHWTHbIE BOJIHBI, IIIKajga 3JeKTPO-
MarHUTHBIX BOJIH, CBeT, OJIM30PYKOCTb U /IallbHO30PKOCTb, CIIEKTPbl HWCIYCKaHUs U
TIOTJIONIeHUs; anb(a-, 6eTa- ¥ raMMa-u3TydeHusl, U30TOTIbl, si/iepHast SHEPreTHKa;
—pa3nuuath siB/ieHUs (PaBHOMEPHOe U HepaBHOMEpDHOe TIPSMOJIMHEHHOe —[IBIDKEHHE,
pPaBHOYCKODeHHOe TIPSIMOJIMHeiHOe [IBIDKeHHe, CBOOOJHOe TiaJieHHWe Tejl, paBHOMEpHOe
IBIKEHHE TI0 OKPY)KHOCTH, B3aUMOJIEWiCTBHE TeJl, PeakKTHBHOE [BIDKEHHe, KosjebaresbHOe
JBWKeHUe (3aTyxawlie U BbIHY)KJEHHble KoJjiebaHUs1), pe30HAHC, BOJHOBOE [BIIKEHUE,
OTpa)keHHe 3BYKa, MpPsSMOJMHeHHOe pacrpOoCTpaHeHHe, OTPaKEeHWe W TpeJiOMJIeHHe CBeTa,



MOJTHOe BHYTPEeHHee OTPaKeHHe CBeTa, pas3jio’keHWe 0esloro cBeTa B CHEKTP U CJIOKEHHe
CMEeKTPa/IbHBbIX LIBETOB, [JWCIIEPCHUs CBeTa, eCTeCTBEHHas PaJM0aKTUBHOCTb, BO3HUKHOBEHHE
JIMHEeWYaTOro CreKTpa HW3/1y4yeHusl) M0 OMMCAHUI0 WX XapaKTePHbIX CBOWCTB M Ha OCHOBE
OMbITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3UUYECKOe SIB/IEHUE;

—pacro3HaBaTb TIPOsiBJIeHWe W3yueHHbIX (U3NUecKUX siBJIeHWH B OKpYyKarolleM mupe (B
TOM uucie (uU3MyecKre sIBJI€HUSI B TpU- pojie: TIPWIMBBI U OTJIMBBI, [BI)KEHHE IJlaHeT
Co/lHeUHOW CHCTeMbl, DEeaKTUBHOE [IBI)KEHME >KHUBbIX OpraHM3MOB, BOCIPUSATHE 3BYKOB
JKUBOTHBIMH, 3eMJ/IeTpsiCeHHe, CeliCMUYecKHe BOJIHBI, LIyHaMH, 3XO0, LjBeTa Tes, ONTUUYecKue
sBJIeHUss B TpUpofie, OuWosoruueckoe [elCTBUe BUAWMOrO, Y/AbTPa(QUONETOBOTO U
PEHTIeHOBCKOTO M3/y4YeHHH; eCcTeCTBeHHbIM pa/JM0aKTHUBHbIA (DOH, KOCMHYEeCKHe JIy4H,
Pa/IM0aKTHUBHOE M3/lyuyeHue TIPUPO/IHbIX MUHEpAsioB; elCTBHe paJ0aKTHBHbBIX U3Ty4YeHUN Ha
OpraHu3M ue/ioBeKa), MPU 3TOM TepeBOAUTh MPaKTUUeCKYI0 3a7lauy B yueOHYIO, BBIJE/STb
CyllleCTBeHHbIe CBOMCTBA/TIPU3HAKU (hH3UUeCKUX SIBJIEHUH;

—OMNUCBhIBaTb M3YyYeHHble CBOMCTBA Tel W (PU3HMUYECKHe SIBJIeHUS, UCMONb3ys (r3nuecKue
Be/IMUMHbI (CpefiHsIi W MTHOBEHHas CKOPOCTb Tejla IPU HEPaBHOMEPHOM JIBW)KEHWH,
yCKOpeHue, TepeMellleHre, MyTh, YIJIOBasi CKOPOCTb, CW/la TPEeHWs], CWjla YOPYroCTH, CWja
TSDKeCTH, YCKOpeHHe CBOOOZHOTO TiafileHusi, BeC Tejla, WM- MY/IbC Tejd, WMITYJIbC CHJIbI,
MexaHuueckass paboTa W MOIHOCTh, TIOTeHLMA/bHAs SHEPrusi Teja, TMOJHSATOrO Haf
TIOBEPXHOCTBIO 3eMJIU, MOTeHLMalbHasi SHeprusi CKaToM MpPY)XUHbI, KUHeTUYecKas SHeprus,
MOJIHAsT MeXaHWuecKasl SHeprvisi, Mepuoj, U uacTtoTta KojeOaHWH, AIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBeTa, MOKa3aTe/b Ipe/IOM/IeHUsl Cpefibl); MPH OMHCAaHUU
MPaBWILHO TPAKTOBATh (U3WUECKWI CMBIC/I WCTIONb3YeMbIX BeJW- UYWH, 0003HAueHUs U
eVHULbI (U3UUeCKHUX BeWUYWH, HaXOAUTb (POPMYJIbl, CBSI3bIBAalOIIMe [1aHHYIO (PU3NUYECKYIO
Be/IMUMHY C PYTMMHU BeJIMYMHAMU, CTPOUTD rpadyKy U3yYeHHBIX 3aBUCUMOCTel (pr3nuecKux
Be/IMUH;

—XapaKTepu30BaTh CBOMCTBa Tes, (GU3MUecKHe SIBJIEHUS] M TPOLIeCChI, MCMO/b3ys 3aKOH
COXpaHeHUs] SHeprUy, 3aKOH BCEMHUDHOTO TATOTeHUs], IPUHLIUI CYTepro3ULIMK CUJI, TIPUHLUI
OTHOCUTeNbHOCTU ['anusesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHeHWs WMITY/IbCa, 3aKOHBI
OTpa’KeHUsl U TIpeJIOMJIeHHsI CBeTa, 3aKOHbI COXPAHEHUs 3apsiJOBOr0 ¥ MacCOBOTO UMCes MpHU
sIePHbIX peakKLUsX; MPU 3TOM JaBaTh CJA0OBECHYIO ()OPMYJMPOBKY 3aKOHA M 3alUChIBaTh €ro
MaTeMaTUueCKoe BbIpa)KeHHe;

—O00BSACHATh (pU3NUECKHe MPOLIeCChl U CBOMCTBA TeJl, B TOM UMC/ie U B KOHTEKCTe CUTYaLuil
MIPaKTHKO-OPUEeHTUPOBAHHOIO XapaKTepa: BhISB/SATh IPUUUHHO-C/Ie[ICTBEHHbIE CBSI3U, CTPOUTh
00BsicHeHHe U3 2—3 JIOTUYEeCKHX II1aroB C OMOpoi Ha 2—3 U3yUeHHBIX CBOMCTBA (PU3HUECKUX
sIBJIEHUM, (PU3MUECKUX 3aKOHOB W/ 3aKOHOMEePHOCTe;

—pellaTh pacyéTHbIe 3a/auu (OMMparoIidecss Ha CUCTeMy U3 2— 3 ypaBHEHUil), UCIIOJIb3Ys
3aKOHbI U (DOpPMYJIbI, CBsi3bIBarolue (U3MUecKue BeJWUYMHbI: Ha OCHOBE aHaau3a YCAOBUS
3a/lauM 3arvChbiBaTh KPaTKOe YCJIOBUE, BBISB/IATH HEJOCTAIOIIMe WK M30bl- TOUHBIE JAHHbBIE,
BLIOMPATh 3aKOHBI ¥ (POPMYJIbI, HEOOXOUMBIE /IJIs1 PeIIeHus], IPOBO/IUThL PACUEThI U OL[eHUBATh
PeaTMCTUYHOCTD T0J/Ty4eHHOT 0 3HaueHUst (PrU3UYecKoi BeJTMUMHbI;

—pacrio3HaBaTh MpPOOeMbl, KOTOPbIe MOXKHO PEIIUTh TIPYA MOMOIIUA (PU3NUECKUX MEeTO/IOB;
WCIO0/Ib3ysl OMMCaHWe WCC/Ie0BaHMs, BbIE/SATh TpOBepsieMoe MpeArosoyKeHue, OLeHUBAaTh
NpPaBU/ILHOCTb TIOPSiIKAa TIPOBeJIeHUs UCCIe[0BaHUs, JieJlaTb BBIBO/bI, WHTEPIPETUPOBATh
pe3y/bTaThl HAOTHOI€HUM 1 OTIBITOB;

—TIPOBOAUTE OTBITHI TI0 HAO/FO/IEHUI0 (U3NUECKUX SIBJIEHUH WIH (U3UUECKUX CBOWMCTB TeJl
(u3yueHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHWsI SHepPruM; 3aBUCHMOCTh Tepuofa
KosieOaHWM TIPY)KUHHOTO MasiTHMKAa OT MacChl TIpy3a M JKECTKOCTU TIPY)KUHBI U
HE3aBUCUMOCTh OT aMIUIMTY[bl MasbIXx KojiebaHWH; MpSIMONMHENHOe  paclpoCTpaHeHue
CBeTa, pasfokeHue Oenoro cBera B CIeKTp; W3ydeHHWe CBOWCTB U300pakeHUs B
TJIOCKOM 3€epKajie ¥ CBOMCTB M300pa)keHUs MpeaMeTa B coOuparolreil mrH3e; Hab/roieHre
CTUIOLIHBIX U JIMHEeWYaThIX CIeKTPOB W3/IydeHHUs ). CAMOCTOSITe/IbHO COOMpAaTh yCTaHOBKY W3
n30bITOUHOTO Habopa 00Opy/IOBaHMS; OMHMCHIBATH XOJ OMNbITA W €ro pe3y/bTaThl,
(hopMyMpOBaTh BLIBObI;

—TIPOBO/IUTh TIPU HEOOXOUMOCTH CEpPHI0 TIPSIMBIX U3MepeHH, OTpeZiesisisi CpeJjHee 3HaueHue



r3MepsieMoi BesTMurHbI ((HDOKYCHOe paccTosiHHe coOmparorieii JIMH3b1); 000CHOBBIBATH BHIOOD
criocoba u3MepeHUst/u3MepUTeIbHOT0 Mpubopa;

—TIPOBO/IUTh HWCC/IeZlIOBaHWE  3aBUCUMOCTel  (M3WYeCKUX BEeJIMUMH C MCIO/Ib30BaHUEM
MPSIMBIX M3MepeHHi (3aBUCUMOCTDb MyTH OT BPeMeHH IPY PaBHOYCKOPEHHOM [BIDKEHUU 0Oe3
Haua/lbHOM CKOpOCTH; Tiepuoja KosiebaHW MaTeMaTHuecKoro MasTHHUKA OT [JIMHbI HUTH,
3aBHCUMOCTH yTJ/la OTpa)keHUsl CBeTa OT yIJia Ma/JieHusl U yrja MpejioM/IeHus OT yrja MafieHus):
TIJIaHUPOBaTh UCC/IeZIOBaHUe, CAaMOCTOSTEIbHO COOMpPATh yCTaHOBKY, (PUKCUPOBATh Pe3yJ/IbTaThl
TO/TyYeHHOM 3aBUCUMOCTH (PM3MUECKUX BEJIMUMH B BUZe Tab/HL U rpaduKOB, [e/laTh BHIBOZbBI
10 pe3y/bTaTaM MCC/Ie[lOBaHus;

—TIPOBO/IUTh KOCBEHHbIe M3MepeHHus1 (PH3UUecKuX BelUuYuH (CpefHsisi CKOPOCTh M YCKOpeHHe
TeJla TIPU PaBHOYCKODEHHOM [IBDKEHHH, YCKOpDeHHWe CBOOOJHOTO TmajeHUs, >XECTKOCTb
MIPY>KUHBI, KO3(GGUIIMEeHT TpeHUs CKOJb)XeHHs, MeXaHWuecKas paboTa M MOIIHOCTb,
YyacToTa U Tnepro/| Kose6aHWii MaTeMaTHYeCKOTo U TIPY>KUHHOTO MasiTHUKOB, OTNITHYecKasi CHiia
cobuparoiield  MH3bI, PaJIMOAKTUBHBIM  (OH): TJIAHUPOBATh M3MepeHus;; CcoOupaTh
9KCTIepUMEHTAllbHYI0  YCTAaHOBKY W BBITIOJIHATH U3MepeHUs, C/iefys TIpeAJioyKeHHON
VHCTPYKLIMY; BBIYMC/ISATh 3HaueHHe BeJMUMHBbI M aHa/lM3UpOBATh MOJyUYeHHble pe3y/bTaThbl C
YUETOM 3a/laH- HOM MOTPeIIHOCTH U3MepeHUl;

—co0smro1aTh TIpaBU/Ia TEXHUKU 0€30MacHOCTH P paboTe ¢ 1abopaTopHBIM 000pyI0BaHUEM;
—pa3nuyaTh OCHOBHbIE MPU3HAKU U3YUYeHHBIX (U3MUECKHX MOjie- Jied: MaTepuasbHas TOUKa,
abCo/IOTHO TBEp/IOE Teyo, TOUEYHBbIM WCTOUHWK CBeTa, JIydy, TOHKas JIMH3a, IJlaHeTapHas
Mo/ieJ/ib aTOMa, HYK/IOHHasi MO/ieJib aTOMHOT O si/Ipa;

—XapaKTepU30BaTh MIPUHLIUITBI AeHCTBUS W3YyUeHHBIX TPUOOPOB U TEXHUYECKHUX YCTPOMCTB C
OTMOpOM Ha WX OMHMCaHUS (B TOM YHMCJ/Ie: CIHUJOMETD, JAaTUUKU TI0JIO)KEHUs], PAaCCTOSHUS U
YCKOpeHHsl, pakeTa, 95X0JIOT, OUKH, TepucKor, ¢oToarnmapar, OINTHUYeCKHe CBETOBOJBI,
CIMeKTPOCKOI, [03UMeTp, Kamepa BuibcoHa), MCMO/b3ysl 3HAHUSI O CBOMCTBaxX (hU3UUECKUX
SIBJIeHUH 1 Heo0X0u-Mble U3rUecKre 3aKOHOMEPHOCTH;

—MWCIO/b30BaTh CXeMbl U CXeMaTU4yHble PUCYHKHM M3YUYeHHBIX TeXHHWYeCKHUX YCTPOMCTB,
WM3MepUTeNbHBIX ~ TIPUOOPOB UM TEXHOJOTUYECKUX  MPOLECCOB  TPH  pelleHur
yueOHO-TIPAaKTUUeCKUX 3a/]au; ONTUYeCKHe CXeMbl /IJIsi TIOCTPOeHUsl U300paykeHUH B TJIOCKOM
3epKaJjie U cobuparoiei 1H3e;

—TIPUBOJUTD TIPUMEPBI/HAX0JUTh WH(GOPMALUIO O MPUMepax MPAKTUYeCKOTro HCITO/Ib30BaHUs
(u3nuecKrX 3HAHUH B TTOBCETHEBHOM YKU3HU /151 oOecrieueHus1 6€301acHOCTH MPH 00parieHuH
¢ mpubopaMy U TeXHUUYECKUMH YCTPONCTBAMH, COXPaHEHHUsI 3[0POBbsSI U COOIO/IEHUS] HOPM
9K0JIOTMUeCKOT0 TOBe/IeHUsI B OKPY»Katolllell cpefie;

—OCYIIeCTBAATh TOMCK HWH(POpPMAaLuu (U3NUECKOr0 COZEp)KaHusi B CeTH VIHTepHeT,
CaMOCTOSITE/ILHO ~ (JOPMY/IUPYST  TIOUCKOBBIM ~ 3arpoC, HAXOAWUTh TIYTH  OIpeJesieHuUs
JIOCTOBEPHOCTH  TIOJIydeHHOW HWH(OpMalMM HAa OCHOBE UMEIOL[UXCS 3HAaHUW U
JIOTIOJTHUTE/TbHBIX UCTOUHHKOB,

—MWCIO/b30BaTh TIPU BBITIOJIHEHUM YueOHBbIX 3aJjaHUi HayYHO-TIOMYJ/ISIPHYIO JIUTEPATypy
(u3nyeckoro cojiep)kaHusi, CIpaBOYHble MaTepHasbl, pecypchl ceTd VIHTepHeT; B/afleTh
MpUéMaMH KOHCTIeKTUPOBAHHUSI TeKCTa, mpeoOpa3oBaHus WHGOpMAaM W3 OJHOW 3HAKOBOMW
CUCTEMBI B JIPYTYIO;

—Co03/1aBaTh COOCTBEHHbIE TMHUChbMEHHbIEe U YCTHBbIe COOOIeHWs Ha OCHOBe WH(OpMAIu u3
HECKOJIbKUX WCTOYHHWKOB (DHM3UUECKOTO COJep)KaHUs, TYOJUYHO TMpe/CTaB/IATh Pe3y/bTaThl
TIPOEKTHOM WM UCCIe[j0BaTe/IbCKOM [1esiTe/IbHOCTH; TPU 9TOM TPaMOTHO HCIIO/Ib30BaTh
M3y4YeHHbIN TIOHATUMHBIM amfmapaT u3ydyaemMoro pas- fiena GU3MKM U COMPOBOXKZAThb
BBICTYIIJIEHHe TIpe3eHTal[uel ¢ y4éToM 0COOeHHOCTel ayIuTOPUU CBEPCTHUKOB.
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