AHHOTanMsA K padoueii nporpamme no npeamery «dusuka»
Pabouasi mporpamMma yueOHOro mnpeamera «®u3MKa» Ha ypOBHE OCHOBHOTO 00I[ero

oOpa3oBaHMsI COCTaB/ieHa B COOTBETCTBUU C TpPeOOBaHUSIMM, YTBePKAEHHBIMU DesepanbHbIM
rocyJapCTBeHHbIM 0Opa3oBaTe/lbHbIM CTaHJapTOM OCHOBHOT'O 0011lero o6pa3oBaHuUs.

Pabouast mporpamma 1o ¢u3smKe AJsi yuaruxcs 7-9 Kinacco, pa3paboTaHa Ha OCHOBaHUHU

CIeyHIIUX HOPMATUBHO-TIPABOBLIX JOKYMEHTOB U MaT€PHUAJIOB:

v

v

denepanbHOro 3akoHa "O6 obpa3oBanuu B Poccutickoit ®@egeparmu” ot 29.12.2013 Ne
273-®3 (11.6 cT1.28);

¢enepasbHOrO TOCYJAapCTBEHHOTO 00pa30BaTe/NbHOrO CTaHJapTa OCHOBHOTO 00Iero
obpa3oBanust (rpuka3 MwHuHCcTepcTBa mpocBeleHusi  Poccuiickoli  Pepepanyu
(Munnpocserenust Poccuu ot 31.05.2021 Ne 287);

KOHLIETILIMK  TIpernofiaBaHusi yuebHoro mpeamera «®Pusmka» B 00pa3oBaTe/bHBIX
opranu3aiusix P®, peamm3yromux OCHOBHBbIe 00Iieo0pa3oBare/ibHble TMPOrPaMMB,
yTBep)KJEHHble peleHreM Kosuternn MuHKCTepCTBa MPOCBeLeHUs(IIPOTOKOM  OT
03.12.2019.);

npuMepHOl paboueld mporpaMMbl MO (U3MKe Ha YpPOBHe OCHOBHOTO 0OIiero
obpasoBanust Anas 5-9 kjaccoB o6rmjeoOpa3oBartesbHBIX OpraHu3anuii  (ogobpeHa
peiiieHreM  (dezepasbHOTO  yueOHO-MeTOAUYeCKOTo  00BefuHeHHsT 110  0oOIemMy
obpa3zoBaHMto poToko 3/21 ot 27.09.2021r.);

niporpamMmbl «@u3nKa» /17151 00yJaromxcsi 7-9 KaccoB 001eo6pa3oBaTe/TbHBIX IITKOJT
aBTopos: E. M. I'ytHuk, M.A. IleTtpoBa, O.A. UepHuKOBa.

Ilenu npegmera:

yCBOEHMe YYalUMHUCS CMbICJIa OCHOBHBIX TOHSTUM U 3aKOHOB (DM3MKH, B3aUMOCBSI3U
MeXJy HUMU;

¢dopmMHpoBaHKe CHUCTeMbl HayYHBIX 3HAaHUH O MpUpOJe, ee (yHAAMeHTaJbHbIX 3aKOHaX
[JJ1s1 TIOCTPOEHUs1 TIpe/iCTaB/eHrs1 O (Pr3UUYecKoli KapTUHe MUPa;

cUCcTeMaTu3alysl 3HaHUM O MHOroobpa3suvi OOBEKTOB U SIBJIEHWW TIPUPOABI, O
3aKOHOMEpPHOCTSIX TPOLIeCCOB U O 3aKOHaxX (DM3UKM [Jisi OCO3HaHUSI BO3MOKHOCTH
Pa3yMHOI'0 MCTO/Ib30BaHUsl JOCTH)KEeHUI HayKu B Jla/ibHe1l1eM pa3BUTHU LIMBUU3ALIWY;
¢dopmupoBaHre yOex/1eHHOCTH B TI03HABAEMOCTH OKPY’KaroIL[ero MUpPa U I0CTOBEPHOCTH
HayYHbIX METO/IOB €ro M3yueHus;

OpraHu3aLysl 9KOJ0TMUeCKOTr0 MBbILLJIEHUs] U LIEHHOCTHOTO OTHOLLEHUSI K TIPUPO/IE;
pa3BUTHe TTO3HABATE/BHBIX UHTEPECOB M TBOPUECKUX CTIOCOOHOCTEN YYaIluxcsl, a TakKe
WHTepeca K PaCIIMpeHHI0 U yriayOseHuto (Gpu3ndecKUX 3HaHWN U BbIOOpa (M3UKU Kak
Npo(UILHOTO NpeJMeTa.

IocTtwkenue 1jesieli 00ecrieunBaeTCs peleHrueM CAeAYIIMNX 3a4au:

3HAKOMCTBO YYaIl[UXCsi C METOJOM HAy4yHOTO TI03HAHWUS W METOAAMH HCC/Ie[OBaHUSI
00BEKTOB U sIBJIEHUH MTPUPO/IBI;

NpUOOpEeTeHNe YUAIMMKCS 3HAaHUKA O MEXaHWUUECKHX, TETUIOBBIX, 3JIEKTPOMAarHUTHBIX U
KBaHTOBBIX SIBJIEHUSIX, (PU3NUECKUX BETMUMHAX, XapAKTEPU3YIOLIUX 3TH SBJIEHUS;
(dbopMHpOBaHKe y y4alUMXCs yMeHWUH HaO/oJaTh TPUPOZHBbIE SIBJIEHWS W BBIMO/IHATH
OTBITBI, Js1abopaTopHble  pabOTBl M JKCIEepUMEHTalbHble  UCC/IeOBAaHHUS  C
WCI0/Tb30BaHUEM HW3MEPHTE/IbHBIX MPHUOOPOB, IIMPOKO MPUMEHSIEMBIX B MPAKTHUECKOH
YKU3HH;

OBJIa/IEHUE YUALUMUCS TaKUMHU OOIleHayYHbIMH TIOHSATHSIMHU, KaK MPUPOHOE sIBJIEHUE,
IMITUPUYECKH YCTAaHOBJIEHHbIM (akT, mpobseMa, THMOTe3a, TEOPEeTUYEeCKUW BBIBOJ,
pe3yJibTaT 3KCIIepUMEHTATbHOM MTPOBEPKY;

TOHMMaHKWe YYal[UMMCA OT/IMUMM Hay4yHBIX JAHHBIX OT HENPOBEpeHHOH HMHGOpMaIWH,
L[EHHOCTU HAayKW /ISl YOBJIETBOPEHUS OBITOBBIX, MPOW3BOZCTBEHHBIX U KYJIbTYPHBIX
MOTpeOHOCTeH ueloBeKa.



C yuétom nporpammbl Bocriutanuss MAQY COIIl Ne8 B paboueit mporpaMMe OTpa)KaeTcst

pean3aliyd BOCIIKUTATE/IBHOI'O TIIOTeHLIKMa/ld YPOKa (1)I/I3I/IKI/I, KOTOpBIﬁ rnpeariojiaraeTt
HCII0/Ib30BdHHE DA3/IMYHBIX BUIOB U CbOpM AedaTeIbHOCTH, OpI/IEHTI/IpOBaHHOI\/’I Ha I1iejieBkIe
MMPHUOPUTETEI, CBA3dHHbIE C BO3PACTHBIMHA 0CO0EHHOCTAMU 06yqa}01_u1/1xc;{:

v’ TpuB/ieyeHHe BHUMaHMsI OOYYarONMXCsS K I[[EHHOCTHOMY acIleKTy M3yYaeMbIX Ha YpOKe

SIBJIEHUH, OpraHW3ali0 WX paboThl C TO/My4aeMOll Ha ypOKe COLManbHO 3HAauMMOM
nH(bOpMaIell — MHULUMPOBaHUe eé 00CY)KIeHWs, BhICKAa3bIBaHHsI 00YJarOIMUCS CBOETO
MHEHUSI 110 e€ TIOBO/Y, BEIPAaOOTKa CBOEro K Hell OTHOLIEeHHUS;

JIeMOHCTparyio 00yJaromuMcsi TIPUMEPOB OTBETCTBEHHOTO, TPaKAAaHCKOrO MOBe/IeHNS,
TIPOSIBJIEHUS] UeJIOBEKOJIIO0UsT M ZI00pOCep/[eUHOCTH, uepe3 T000p COOTBETCTBYIOIETO
MaTepHasa Jijist paboThl Ha YPOKe, MPOOIeMHBIX CUTYAL|H [7ist 00CYKIeHuUs B K/1acce;
NpUMeHeHHe Ha YpOKe WHTePakTHBHBIX (opM paboTel ¢  0OYyYarOI[UMUCS:
VHTE/IJIEKTya/IbHbIX WTP, CTUMYJIMPYIOLIMX T03HaBaTeIbHYI0 MOTHUBAL[I0 O0YYarOIIUXCS;
IUIAKTHUEeCKOrO TeaTpa, Ie MoyuYeHHbIle Ha YPOKe 3HaHUsI O0BITPLIBAIOTCS B TeaTPaIbHBIX
TIOCTAaHOBKAX; JUCKYCCHUM, KOTOPbIe Jal0T 00yUYarouMCcsi BO3MOYKHOCTb TTPUOOPECTH OITBIT
Be/leHHs] KOHCTPYKTHBHOTO [[Majiora; IPYIIOBOM paboThl Wiu paboThl B Tapax, KOTOpbIe
yuaT 00yyJaromxcst KOMaHAHOW paboTe M B3aUMOJEHCTBUIO C JPYTUMU 00YUAIOIIIUMUCST;
VHULMMPOBaHUE U TO/epP’KKa UCC/IeI0BaTe/TbCKON [IeITeTbHOCTA 00YYaroIIrXCsl B paMKax
peanu3aui UMHA WHAWBUAYATBHBIX W TPYIIIOBBIX HMCC/Ie/[0BATE/TECKUX MMPOEKTOB, UTO JACT
o0OydJaromuyMcsi  BO3MOXKHOCTb ~ TIPUOOpDECTH  HaBBIK ~ CaMOCTOSITEJILHOTO  pelleHust
TeOpeTHUeCKOr Tpo0/ieMbl, HaBbIK TeHepUpOBaHUs W odopmiieHUss COOCTBEHHBIX H7eH,
HaBBIK yBa)KMTEJILHOTO OTHOIIEHUS K UY)XXUM HfesM, ohOpMJIeHHbIM B paboTax Jpyrux
WCC/iejoBaTe e, HaBbIK MyO/IMYHOTO BBICTYTUIEHUS TIepe]] ayIMTOPHeH, apryMeHTUPOBaHUU
OTCTAaWBAHUS CBOEM TOUKU 3PEHHUs.

YueOHBIM TI/TAHOM Ha u3yueHue UK OTBOgUTCS 238 yaca.
[Iporpamma peanusyercs:

- Ans1 7 Knacca B o0beme 68 yacoB B roji, 2 yaca B HEIEIIo;

- 111 8 Kiacca B 00bemMe 68 uacoB B roji, 2 yaca B HeJleJo;

- ans1 9 Knacca B oobeme 102 yaca B roz, 3 yaca B HeZIeJTio.

Pabouas iporpaMma 1o ¢u3MKe MpeArosaraeT UCIoib30BaHue cieayromero Y MK:

1.

Yuebnuk. ®usmka — 7 kmacc, aBrop A.B. Ilépeimkun, A.W. ViBaHoB; PekomeHzoBaHo MO
P® . Mocksa. «IIpocseliieHve»;

Pabouast Tetpazb. Pusmka 7 knacc K yuebuuky A.B. ITépernmukuna/ T.A. XanHanoBa, H.K.
XaHHaHoB. [Ipoda.

Yuebnuk. ®usmka — 8 kmacc, aBrop A.B. Ilépeimkun, A.W. ViBaHoB; PekomeHzoBaHo MO
P® . Mocksa. «IIpocseiieHuve»;

Pabouast Terpagp Pusnka 8 knacc k yuebHuky A.B. IlépeiukuHa/ T.A. XannaHoBa, H.K.
XaHHaHoB. [Ipoda.

Yuebnuk. ®usvka — 9 kiacc, aBrop A.B. Iléponukun, 'yrauk E.M, A.J. VBaHoB, [leTpoBa
M.A. PekomenzoBano MO P® . Mockga. «IIpocBeliieHre»;

Pabouast Terpagp Pusnka 9 knacc k yuebHuky A.B. Ilépeiukuna/ T.A. XannaHoBa, H.K.
XaHHaHoB. [Ipoda.

Ilnanupyembie pe3y/IbTaThbl 0CBOEHUS y4eOHOr0 mpeAMeTa.

V3yuenne yuebHoro npeamera «®du3nka» Ha ypOBHE OCHOBHOTO 001[ero ob6pa3oBaHuUst

JO/DKHO —obecrieunBaTh [JOCTWDKEHHE CJIeIYIOUUX JIAYHOCTHBIX, METanpeJMeTHbIX U
TIpeIMETHBIX 00pa30BaTebHBIX Pe3y/IbTaToB.

JIluuHoCmHbl1e pe3y/ibmambl



ITampuomuueckoe socnumaHue:

—TIpOsiB/IeHHe MHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN (hr3uuecKou
HayKU;

—I1[eHHOCTHOe OTHOILIeHHE K [JOCTH)KEHUSIM POCCUHCKUX YUEHBIX(U3UKOB.

I'padicoanckoe u dyx08HO-HpA8CMEeHHOe 80CNUMAHUe:

—TOTOBHOCTb K aKTMBHOMY y4YaCTHIO B OOCY)KI€HMU OOII[eCTBEHHO 3HAUMMBIX U 3THUECKHX
nipobJieM, CBSI3aHHBIX C TIPAKTUUYeCKUM TIPUMeHeHHeM [JOCTHXKeHUH (BU3UKY;

—0C03HaHWe B)KHOCTU MOPa/IbHOITUUECKUX TIPUHLUIIOB B JIeATeIbHOCTH YUEHOTO.
Dcmemuueckoe gocnumaxue:

—BOCTIpUSITUE 3CTeTUUECKHX KauecTB (U3MUeCKOW HayKu: e8 TapMOHMUHOTO TOCTPOEeHMs,
CTPOTOCTU, TOUHOCTH, JTAKOHWUYHOCTH. LIeHHOCTU Hay4uHOT 0 TIO3HAHUS:

—O0CO3HaHWe LIeHHOCTH (PM3MYeCKOl HayKd KakK MOIIHOTO WHCTPyMeHTa I103HaHUs MHUpa,
OCHOBBI Pa3BUTUSI TEXHOJIOT MM, BaXKHEHIIIeN COCTaB/IsAOIIeN KY/IbTYphI;

—pa3BUTHE HayYHOU JIF0003HATETLHOCTH, UHTepeca K UCC/IeJ0BaTe/IbCKOU eI Te/IbHOCTH.
dopmupogaHue Kyabmypbl 300p08bsi U IMOYUOHAALHO20 0/1a20N0AYYUs:

—O0CO3HaHMe I1eHHOCTH Oe30rmacHoro obpasa >KU3HU B COBPEMEHHOM TeXHOJIOTMYeCKOM MUPe,
Ba)KHOCTH TIPaBW/I 0e30TacHOTO TIOBeZIeHHs] Ha TPAHCIIOPTe, Ha 0pOrax, C JIeKTPUUeCKUM U
TEeIUIOBBIM 000PYIOBaHUEM B IOMALLIHUX YCIOBUSIX;

—c(hopMUPOBAaHHOCTb HaBbIKa pedieKCUH, TIPU3HaHKWe CBOEro TpaBa Ha OMIMOKY U TaKOro ke
rpaBa y Ipyroro uejoBeKa.

Tpydoeoe socnumauue:

—aKTUBHOE yyacThe B pellleHWd MNpPaKTUUYecKrxX 3ajad (B paMKax CeMbH, LIKOJbI, TOpo/a,
Kpas)) TeXHOJOTUYeCKOW W COLMaJbHOW HarpaBlIeHHOCTH, TPeOyIOIMX B TOM UHCIe |
(h13MUeCcKrX 3HaHUM;

—MWHTepeC K MPAaKTUYeCKOMY HW3yUeHHWI0 TIPOdecchii, CBA3aHHBIX C (DU3UKOM.
DKos02uueckoe 8ocnumaHue:

—OpHUeHTalusi Ha TpUMeHeHWe GU3WUeCKUX 3HAaHWM [Jis pelleHWs 3ajau B obmactu
OKpY>Katolllel cpe/ibl, MJIaHUPOBaHUS TIOCTYTKOB U OL[eHKH MX BO3MOXXHBIX TOCTeCTBUN AJis
OKpY’Karlolllei cpefibl;

—O0CO3HaHHWe TJI00a/bHOTO XapakTepa 3KOJIOTMuecKuX MpobseM U MmyTei WX pelleHusl.
Adanmayus obyuarouje2ocs K USMEHSIOWUMCS YCA08USM COYUAAbHOL U NPUPOOHOLL Cpeobl:
—I10TPeOHOCTL BO B3aUMO/IeHICTBUY TIPU BLITIOJTHEHUH UCC/IeJOBaHUM U TTPOEKTOB (DHU3MUeCKOM
HaTpaB/IeHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSIM [IPYTHX;

—TIOBBIIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH uepe3 TPaKTHUeCKYHO /1esiTe/IbHOCTh;
—T10Tpe6HOCT, B (DOPMMPOBAHMM HOBBIX 3HAaHWH, B TOM uHc/ie (GOpPMYJHUPOBATh W/IEH,
TIOHSATHS, TUTIOTe3bl O (DU3UUECKUX OOBEKTaX U SIBJIEHUSX;

—O0C03HaHHe JeUIMTOB COOCTBEeHHBIX 3HAaHWN U KOMITETEHTHOCTEH B 00/1aCTH (DU3UKWY;
—TIJTaHUPOBaHKEe CBOEro PAa3BUTHS B IPUOOPeTEeHNH HOBBIX (DM3MUEeCKUX 3HAHUM;
—CTpeM/IeHHe aHaTM3UPOBATh U BBISB/ISITH B3aMMOCBSI3U TIPUPO/IbI, 001[eCTBa ¥ SKOHOMUKH, B
TOM UHCJIe C UCITOTb30BaHUeM (PU3NUeCKUX 3HaHUMH;

—OI[eHKa CBOUX [IeWCTBUN C Y4YéTOM BJIMSHUSI Ha OKPY/KAlOIIyI0 Cpeay, BO3MOXKHBIX
r/100a/IbHBIX TTOC/IeCTBUN.

MemanpeomemHbie pe3y/bmambi

7 Knacc

YHueepcaﬂbele no3HaeamesibHble Ooelicmeus:

Bbasosble no2uueckue delicmausi:

—BBISIB/IATH Y XapaKTePHU30BaTh CYI{eCTBEHHbIE TIPHU3HAKK 00BHEKTOB (SIB/IEHUN);
—yCTaHaB/IMBaTh CYIL[eCTBeHHbIM TPU3HAK KaacCUpUKAIMM, OCHOBaHUs [y 0000IIeHus u
CpaBHEHUSI;

—BBISIB/IATh  3aKOHOMEPHOCTH M TIPOTHBOpeUMsi B pacCMaTpuBaeMbIX (akTax, [JaHHbIX U
HaOTI0IeHNSTX, OTHOCSIIMXCS K (DU3UUeCKUM SIBJIEHUSIM;

—BBISIB/IAT  TIPUYMHHOC/IE/ICTBEHHbIE CBSI3W TIPU  M3yUeHUM (U3NUeCKUX SIBJIEHUH U
NpOLIeCCOB;  fleflaTb  BbIBOJbl C  HCIOMb30BaHWEM  JIeZIlYKTUBHBIX U  WHJYKTHUBHBIX



YMO3aK/IFOUeHUH, BbIIBUraTh TUIIOTe3bl O B3aUMOCBA34X (PU3NUECKHX BeJTMUMH;

Bba3zosble uccnedosamenbckue oelicmeaus:

—MWCI0/Ib30BaTh BOIPOCH] KaK UCC/IeloBaTe/IbCKU MIHCTPYMEHT MI03HaHUS;

—TIPOBO/IUTh 10 CaMOCTOSITE/IbHO COCTaB/A€HHOMY II/IaHy OIIbIT, HECJIO0XKHbIH (U3uUecKuit
5KCIIePUMEHT, HeDoJIbIIoe HCCIefloBaHre (PU3NIeCKOTO SIBIEeHUS;

Paboma c ungopmayueti:

—TMpPUMEHSITh Pa3IMuHble MeTO/bl, WHCTPYMEHThl W 3arpochl TPH TIOMCKe U OTOope
MH(OPMaLIMU WK JJaHHBIX C YUETOM Tpe/jioKeHHOW yueOHOM (hr3ndecKoit 3a1auu;
—aHa/IM3MpoBaTh, CUCTEMATHU3UPOBaTh U UHTEPIIPeTUPOBaTh MH(POPMALIMIO pa3/IMUHbIX BU/I0B
Y (hopM Tpe/CTaB/IeHuSsI;

YHueepca/leble KOMMYHUKAMuUeEHbIEe deticmeus

ObweHue:

—B x0Jie 00CyXeHHst yueOHOro MaTepHasa, pe3y/IbTaToB J1ab0paTOPHBIX PabOT M MPOEKTOB
3ajilaBaTh BOTIPOCHI TIO CYILIECTBY OOCY’K/aeMOU TeMbl M BbICKA3bIBaTh W/eM, HalleJIeHHbIe Ha
pellieHre 3a/lauM U TIo/i/iep>kaHue OJiaroxkesaTe/lbHOCTU O0IeHNS;

—COTIOCTAB/ISITh CBOM CY>KIEHUsI C CYXX/IeHUSMH APYTUX YYaCTHUKOB JiManora, 0OHapy>KUBaTb
pasyinure U CXOZCTBO MMO3ULIHM;

—BbIpa)XaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U IMTUCbMEHHBIX TeKCTaX;

—Ty0JIMUHO TIPe/ICTAB/SATb Pe3y/IbTaThl BHITIOJIHEHHOTO (YU3UUECKOTo OIlbiTa (IKCIIePUMEHTa,
WCC/ieJOBaHMsI, TIPOEKTA).

CoemecmHas desimenbHOCMb (COMpPYOHUYECMme0):

—TIOHUMaTh M MCII0/b30BaTh MPENMYyIecTBa KOMaHAHOW Y WHAWBUAYaJbHOW paboThI mpH
pellieHHH KOHKPeTHOM (u3ruecKoii pobieMsl;

—TMpUHUMaTh LeJIi  COBMECTHOW JlesiTeIbHOCTA, OpraHW30BbIBaTh [JIeWCTBUS 1O eé
JIOCTHDKEHUIO: pacIipe/ieNiATh POJH, 00CYK/AaTh MPOLeCChl U pe3y/bTaThl COBMECTHOMN paboThi;
00600111aTh MHEHUSI HECKOJIBKUX JTIO/IEH;

—BBITIO/IHATE CBOKO 4acTb pPabOThI, JOCTHrasi KauyeCTBEHHOTO pe3y/bTaTa I10 CBOEMY
HarpaB/IeHUIO U KOODJAWUHUPYS CBOM AE€UCTBUS C APYTUMM UjeHaMHd KOMaH/Ibl;

—OIleHMBaTh KaueCTBO CBOET0 BK/aZla B OOIIUI TIPOAYKT TIO KPUTEPHUSIM, CAMOCTOSITETHHO
cchopMy/IMPOBAHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUSI.

YHueepcasibHble pe2y/simueHble delicmeust

CamoopeaHuzayusi:

—BBISB/IATh TIPOO/IEMbI B JKU3HEHHBIX W YUeOHBIX CHUTYal[UsX, TPEOYIOIIMX /s peIleHus
(bu3MYeCcKrX 3HaHUM;

—OpUEHTHPOBATbCA B Ppa3/MUHbIX TIOAXO0Jax TIPUHATUS pellleHud (MHAUBUAYaIbHOE,
TIPUHSATHE pellieHusi B TPYIIIe, IPUHATHE PelleHU TPYIIon);

—CaMOCTOSITe/TbHO COCTaB/IAThL a/ITOPUTM  pellieHUs (U3UUECKOW 3a/jaui  WIA IlaHa
UCC/IeIOBaHUST C  YYETOM MMEIOLUXCS PecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh Tpe//laraeMblie BapHUaHThI PellleHH;

—JleniaTh BLIOOP U OpaTh OTBETCTBEHHOCTD 3a peIlleHue.

CamokoHmponb (pecpnekcus):

—/laBaTh a/IeKBaTHYIO OL|eHKY CUTYyallUU U TIpe/ijiaraTh 1JlaH eé u3MeHeHus;

—O0OBSICHITh TIPUUMHBI IOCTYKEeHUs1 (HeZOCTKEHHsI) pe3yJ/bTaTOB [esiTe/IbHOCTH, /aBaTh
OLIEHKY NPUOOPETEHHOMY OITBITY;

—OIleHWBaTh COOTBETCTBUE Pe3yJ/bTaTa Lied U YCIOBHUSIM.

OMOYUOHAABHDIU UHMeA1eKm:

—CTaBUTb ce0s1 Ha MECTO APYroro uesioBeKa B XO/ie CTIopa WM AUCKYCCUM Ha HAyuHYIO TeMy,
MOHUMAaTh MOTUBbI, HAMEPEHUsI U JIOTHUKY APYyTroro.

IMpunsmue cebs u Opyaux:

—TIpU3HaBaTh CBOE MpaBO Ha OIMMOKY MpH pellieHny (pU3nUecKux 3a/jau Uik B YTBEPXKIEHUSIX
Ha Hay4Hble TeMbl U TaKOe yKe IpaBo JPyroro.



8 knacc

YHueepcasbHble no3HasamesbHble 0elicmeusi:

Bazosble no2uuecKue oeticmeusi:

—BBISIB/IATh ¥ XapaKTepHU30BaTh CyL[eCTBEHHbIE TPHU3HAKK 00HEKTOB (SIB/IEHHIA);
—yCTaHaB/IMBaTh CYIeCTBEHHbIM TPU3HAK KIaCCU(UKAIMU, OCHOBAaHUS [jis 0000IIeHus u
CpaBHEHHSI;

—BBISB/IATh 3aKOHOMEPHOCTH W TIPOTHBOPEUMsI B pacCMaTpUBaeMbIX (aKTax, [JaHHbIX U
HaOJTFOIEHUSIX, OTHOCSIIIMXCS K (PU3NUECKUM SIBJIEHHSIM;

—BBISB/IAT TIPUUMHHOC/IEICTBEHHBIE CBSI3U TIPU  WM3YUYE€HUM (U3UUECKUX SIBJIEHUH W
MPOLIECCOB;  /leflaTh  BBIBOALI C  WCIO/Jb30BaHWUEM  AEAYKTUBHBIX M  WHAYKTUBHBIX
YMO3aK/IFOUeHHUH, BbIIBUTaTh TUIIOTE3bI O B3aUMOCBS3SIX (DU3UUECKUX BE/TUUMH;

—CaMOCTOSTeJIbHO BBIOMpaTh CIIoco0 perneHus yuyeOHOW (u3nueckold 3aziauu (CpaBHeHHE
HEeCKOJIbKUX BapHUaHTOB pellleHus], BEIOOP HarboJsiee TIOAXOASIIEro ¢ YUETOM CaMOCTOSITeTbHO
BbI/IeJIEHHBIX KDUTEPHEB).

ba3zosble uccaedosamenbckue Oelicmeust:

—MUCI10/Ib30BaTh BOMPOCHI KaK UCC/Ie0BaTebCKHil HTHCTPYMEHT T03HaHUS;

—TPOBO/IUTH TI0 CAMOCTOSITE/IbHO COCTaB/IEHHOMY IUIAHY OIIBIT, He CJIOKHBIN (U3MUecKuit
5KCIIePUMEHT, HeboJIblI0e HCCIefloBaHre (PU3NUeCKOTO SIBIeHUS;

—OLIeHUBaTh HAa TIPUMEHUMOCTb U [JOCTOBEPHOCTh WH(OpMAILMIO, TOAYYeHHYI0 B XO[e
VICC/IeJOBaHUS WIN SKCIIEPUMEHTa;

—CaMOCTOATeIbHO (hOPMYMPOBaTh 00O0OIIEHUST U BBIBOABI TI0 pe3y/bTaTaM TPOBEIEHHOTO
HaOsr0/ieHusi, OTIbITa, UCC/Ie/J0OBaHUS;

—TMPOrHO3UPOBATh BO3MOJKHOE Jla/ibHelilllee pa3BUTHe (U3NUECKMX TIPOL[ECCOB, a TaKKe
BBIJJBUraTh NPe/No/IoKeHUss 00 UX pa3BUTHH B HOBBIX YCJIOBUSIX M KOHTEKCTaX.

Paboma c ungopmayueii:

—TMpPUMEHSITh Pa3INuyHble MeTO/bl, WHCTPYMEHThl M 3arpockl TpPU TIOMCKe U O0TOope
MH(OPMaLIMK WM JJaHHBIX C YUETOM TpeJjio’KeHHOW yueOHOM (hr3ryecKoil 3a1auu;
—aHaM3UpoBaTh, CUCTEMaTU3UPOBaTh Y MHTEPIIPETUPOBAaTh MH (hOPMALMIO Pa3/IMUHbIX BHUIOB
¥ (hopM MpeCTaBIeHMS;

—CaMOCTOSATe/IbHO  BbIOMpaTh ONTUMa/ibHYIO (opMy TmpefcTaBneHuss HHGOpMaLMK U
WITIOCTPUPOBATh pelllaeMble 3a/laud He CJIOXKHBIMU CXeMaMH, UarpaMMaMH, WHOU TpaduKoit
1 UX KOMOMHALIUSIMHU.

YHueepca/ibHble KOMMYHUKamueHble delicmeust

ObuwjeHue:

—B Xojle 00Cy>KIeHusi yueOHOro MaTepuasa, pe3y/bTaToB J1ad0paTOpPHBIX paboT U TPOEKTOB
3aJlaBaTh BOTIPOCHI 10 CYIIeCTBY 0OCyKZaeMoW TeMbl M BbICKA3bIBaThb W7eU, HalleJleHHble Ha
peleHue 3alaun U MojiAepkaHre baroxxenare/lbHOCTH O0LeHus;

—COTIOCTaB/ISITh CBOU CYXKJEHUSI C CY)KAEHUSIMU APYTUX YYaCTHUKOB AMasora, 0OHapy>XUBaTh
pasauuue U CXOACTBO MO3ULIUM;

—BbIPa’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TeKCTax;

—yO/IMYHO TIPeICTaB/STh Pe3y/bTaThl BBINOJHEHHOTO (PM3UUeCKOTO OfbiTa (IKCIIepUMeHTa,
WCCJIe/IOBaHMsl, TIPOEKTa).

CoemecmHas dessmenbHOCMb (COMpPyOHUUECmeo0):

—TIOHMMaTh M HCTIO/b30BaTh TMpeUMYyIleCcTBa KOMaHZHON W WHAMBUIYaIbHOM pabOThI Mpu
pellieHny KOHKPETHOH (hU3HUUeCKou 1po0/iemsbl;

—TMpUHUMATb L€l COBMECTHOW [IeSITeIbHOCTH, OpPraHW30BbIBaTh MAEHCTBUSI 10  eé
JOCTKEHUIO: PaCTpe/ieNiAiTh POy, 00Cy»XJaTh MPOLIeCChl U pe3y/bTaThl COBMECTHOU paboThI;
000011[aTh MHEHHST HECKOJILKUX JTFOZIEH;

—BBITO/IHATL CBOKO YacThb PAbOTBI, JOCTHrasi KaueCTBEHHOTO pe3y/bTaTa I10 CBOEMY
HarpaB/IeHHI0 ¥ KOOPJWHHUPYS CBOU JIEHCTBUS C APDYTUMH WIeHAMH KOMaH[pbl;

—OIleHMBaTh KaueCTBO CBOETr0 BK/Iajla B OOIUN TIPOAYKT IO KPUTEPHUSIM, CAMOCTOSITETbHO
copMy/TMPOBAaHHBIM yUaCTHUKAMH B3aMMO/[€HCTBUS.



YHueepca/bHble pe2yasimugHble Oelicmeust

CamoopeaHu3ayus:

—BBISIB/IATL TPO0/IeMbl B KM3HEHHbIX M YUeOHBIX CUTyalsiX, TPeOYIOUMX [is pelleHUs
dU3MUeCcKUX 3HaHW;

—OpHUEHTUPOBAaTbCSl B PpA3/IMUHBIX TIO/IXOAAx TIPUHATHS pelleHUH (MHAUBUIYa/IbHOE,
TIPUHSTHE pelleHus B TPYIITe, IPUHSTHE PelleHri IPYTIow);

CamokoHmponb (pegpaekcus):

—7/1aBaTh afIeKBaTHYIO OLIEHKY CUTYalLlMU U TIpe/ijlarath IJIaH eé U3MeHeHWs;

—OObBSACHATh TPUUYMHBI JIOCTVKEHUsI (HEeJOCTM)KEHUs]) pe3y/bTaToB JesTe/bHOCTH, [aBaTh
OLIeHKY MPHOOPeTEHHOMY OTIBITY;

—BHOCUTb KOPPEKTHBBI B [|eSITe/IbHOCTh (B TOM UHC/JEe B XOJ, BbIOJHEHUs] (U3MUYECKOro
WCCIeJOBaHNsI WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHUBILWXCSI CUTYyaL[UH,
yCTaHOBJIEHHBIX OIIMOO0K, BO3HUKIINX TPYAHOCTEH;

—OLIeHUBaTh COOTBETCTBHE Pe3y/IbTaTa e/ U YCIOBUSIM.

OMOYUOHANBHBIL UHMeA1eKmM:

—CTaBUTH ceOst HA MeCTO JIPYTOro uesioBeKa B X0/ie CIIopa WM JUCKYCCUY Ha HAyUHYIO TEMY,
TIOHMMaTh MOTHBBI, HAMEPEeHHs U JIOTHKY JpYyroro.

IMpuHsmue cebs u Opyaux:

—TpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpH peleHnd (HU3NUeCKUX 3alay WK B YTBEPXK/eHUSIX
Ha Hay4Hble TeMbl ¥ TaKOe >Ke MPaBo J[Pyroro.
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YHueepcasibHble no3HasamesbHble 0elicmeusi:

Bazosble no2uuecKue oeticmeusi:

—BBISIB/IATh ¥ XapaKTepHU30BaTh CyL[eCTBEHHbIE TIPHU3HAKK 00HEKTOB (SIB/IEHHIA);
—yCTaHaB/IMBaTh CYIeCTBEHHbIM TPU3HAK KIaCCU(UKAIMU, OCHOBAaHUS [y 0000IIeHus u
CpaBHEHHSI;

—BBISB/IATh 3aKOHOMEPHOCTH W TIPOTHBOPEUMsI B pacCMaTpUBaeMbIX (aKTax, [JaHHbIX U
HaOJTFOIEHUSIX, OTHOCSIIMXCS K (PU3NUECKUM SIBJIEHHSIM;

—BBISB/IAT TIPUUMHHOC/IEICTBEHHbIE CBSI3U TIPU  WM3YUYE€HUM (U3UUECKUX SIBJIEHUH W
MPOLIECCOB;  /leflaTh  BBIBOABI C  WCIIO/b30BaHUEM  AE€AYKTUBHBIX M  WHAYKTUBHBIX
YMO3aK/IFOUeHUH, BbIIBUTaTh TUIIOTE3bI O B3aUMOCBS3SIX (DU3NUECKUX BE/TUUMH;

—CaMOCTOSTeJIbHO BBIOMpaTh CIIoco0 perneHus yuyeOHOW (u3nyeckold 3aziauu (CpaBHeHHE
HEeCKOJIbKUX BapHUaHTOB pellleHus], BEIOOP HarboJsiee TIOAXOASIIEro ¢ YUETOM CaMOCTOSITeTbHO
BbI/IeJIEHHBIX KDUTEPHEB).

ba3zosble uccaedosamenbckue Oelicmeust:

—MUCI10/Ib30BaTh BOMPOCHI KaK UCC/Ie0BaTebCKHil NHCTPYMEHT TO3HAHUS;

—TPOBO/IUTH TI0 CAMOCTOSITE/IbHO COCTaB/IEHHOMY IUIAHY OIIBIT, He CJIOKHBIN (U3MUecKuit
9KCIIePUMEHT, HeboJIblI0e HCCIefloBaHre (PU3NYeCKOTO SIBIeHUS;

—OLIeHMBaTh HAa TIPUMEHUMOCTb U [JOCTOBEPHOCTh WH(OpPMAILWIO, TOAYYeHHYI0 B XO[e
VICC/IeJOBaHUSl WM SKCIIEPUMEHTa;

—CaMOCTOATeIbHO (OPMyMPOBaTh 00O0OITIEHUST W BBIBOABI TI0 pe3y/bTaTaM TPOBEIEHHOTO
HaOJr0/ieHusi, OTIbITa, UCC/Ie/JOBaHUS;

—TMPOrHO3UPOBATh BO3MOJKHOE Jla/ibHelilllee pa3BUTHe (U3NUECKUX TIPOL[ECCOB, a TaKKe
BBIJJBUraTh NPe/NO/I0KeHUss 00 UX pa3BUTHH B HOBBIX YCJIOBUSIX M KOHTEKCTAX.

Paboma c ungopmayueii:

—TMpPUMEHSITb Pa3/INuyHble MeTO/bl, WHCTPYMEHThl M 3arpockl TpPU IIOMCKe U O0TOope
MH(OPMaLIMU WM JaHHBIX C YUETOM TpeJjio’KeHHOW yueOHOM (hr3rdecKoil 3a1auu;
—aHaIM3upoBaTh, CUCTEMaTU3UPOBaTh K MHTEPIPETUPOBAaTh MH (hOPMALMIO Pa3/IMUHbIX BHUIOB
¥ (hopM Mpe CTaBIeHMS;

—CaMOCTOSATe/IFHO  BbIOMpaTh ONTUMa/ibHYI (opMy TmpefcTaBieHus HHGOpMaLMK U
WITIOCTPUPOBATh pelllaeMble 3a/laud He CJIOXKHBIMU CXeMaMM, JUarpaMMaMH, UHOU TpaduKoit
1 UX KOMOMHALIUSMHU.



YHueepca/ibHble KOMMYHUKamMueHble deticmeust

Ob6uweHue:

—B Xofle 00cyKzeHHs1 yueOHOro MaTepHasa, pe3y/IbTaToB J1abopaTOPHBIX PAbOT W MPOEKTOB
3a/1laBaTh BOTIPOCHI TI0 CYIIECTBY 0OCYy’K/aeMol TeMbl M BbICKA3bIBaTh /€M, HalleJleHHbIe Ha
pellieHre 3a/lauM U TIo//iep>kaHue OJiaroxkesiaTesTlbHOCTU OOIeHus;

—COIOCTaB/ISATh CBOU CYXKJIEHUSI C CY)KIEHUSIMH APYTHUX YYaCTHUKOB /IMaiora, 0OHapy>XUBaTh
pasyinure U CXOZCTBO MO3ULIUM;

—BbIPa’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TTMChbMEHHBIX TeKCTax;

—yOJIMUHO TIPe/ICTAB/ISATh Pe3y/bTaThl BHITIOJIHEHHOTO (DU3MUeCKOro OIbiTa (IKCIIepUMeHTa,
HCCeloBaHUs, TIPOEKTA).

CoemecmHas oessimeabHOCMb (COMpPYyOHUUECmB0):

—TIOHMMaTh W WCTIO/b30BaTh TMPEUMYIeCTBAa KOMaHAHOW W WHAWBUIYATbHOM PabOTHI TpU
pellIeHU KOHKPeTHOW (hU3NUeCcKOi Mpob/ieMsl;

—MpUHUMATb 1IeIi COBMECTHOW [esITeIbHOCTH, OpPraHU30BbIBaTh JEHCTBUSI 10  eé
JIOCTH)KEHHUIO: PacIpeZie/iaTh POJIHM, 00CY>KAaTh TPOLIECCHl U Pe3y/IbTaTbl COBMECTHOM paboTh;
0000111aTh MHEHUST HECKOJIBKUX JTFO/IeH;

—BBITIOJIHATL CBOKO 4acTh pPabOThI, /[OCTHras KaueCTBEHHOTO pe3y/jbTaTa [0 CBOEMY
HarpaB/IeHHI0 ¥ KOOPUHUPYSI CBOU JIECTBUS C APYTUMH UI€HAMH KOMaH/bl;

—OIIeHWBATh KAueCTBO CBOEro BK/ajla B OOMLMI TPOAYKT IO KPUTEPHSM, CaMOCTOSITEBHO
copMy/TMPOBAaHHBIM yUaCTHUKAMH B3aMMO/[€HCTBHS.

YHueepcasibHble pe2y/isimueHble delicmeust

CamoopeaHu3ayus:

—BBISAB/ATH TIPOOJIEMBI B KM3HEHHBIX M YUeOHBIX CUTyalUsiX, TPeOYIOLMX [Jis pelIeHUs
(b13MUeCcKrX 3HaHUM;

—OpHWEHTUPOBATbCS B PA3/IMUHBIX TIOAXOAAX TIPUHATHS pelleHud (MHAWUBUAYA/IbHOE,
TIDUHSITUE pellieHUsl B TPYTITie, PUHSATHE pellieHUH rpyTroi);

—CaMOCTOSITE/IBHO COCTAB/ATh AJTOPUTM pelleHds] (U3MUYecKOM 3ajjaud WM I/IaHa
WCC/IeIOBaHUS C  YYETOM MMEIOLUXCS PecypcoB M COOCTBEHHBIX BO3MOXXHOCTEH,
apryMeHTUPOBATh Tpe/ijlaraeMble BapUAHThI PeIleHNH;

—JiesiaTh BLIOOD ¥ OpaTh OTBETCTBEHHOCTH 3a pellleHue.

CamokoHmponb (pegpaekcus):

—7/1aBaTh afIeKBaTHYIO OLIeHKY CUTYalLlMU U TIpe/ijiarath IJIaH eé U3MeHeHMs;

—O0OBSICHATD TIPUUMHBI IOCTYKeHUs1 (HeZOCTKeHUs) pe3yJ/bTaTOB [esiTe/IbHOCTH, /aBaTh
OLIeHKY MPHOOPeTEHHOMY OTIBITY;

—BHOCUTh KOPPEKTUBHI B [leATeJIbHOCTb (B TOM UHMC/Ie B XO[, BBINOJHEHUs (PU3MUeckoro
WCCIeJOBaHNsI WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHUBILWXCS CHUTYyaL[UH,
yCTaHOBJIEHHBIX OIIMOO0K, BO3HUKIINX TPYAHOCTeH;

—OLIeHUBaTh COOTBETCTBHE Pe3y/IbTaTa L&/ U YCIOBUSIM.

OMOYUOHAABHbIU UHMeA1eKm:

—CTaBUTb Ce0s1 Ha MECTO APYroro uesioBeKa B X0/ie CTIopa WM AUCKYCCUM Ha HAyuHYIO TeMy,
TIOHUMAaTh MOTHBBI, HAMEPEHUS ¥ JIOTUKY JPYTroro.

IMpuHsmue cebs u dpyaux:

—TpU3HABATh CBOE TPaBO Ha OLIMOKY MpH peleHnd (HU3NUeCKUX 3aay WK B YTBEPXK/eHUsIX
Ha HayuHble TeMbI U TaKOe >Ke TIPaBO JPYyTroro.

ITpedmemuble pe3y/ibmambl
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[TpeameTHbIe pe3y/bTaThl Ha 6A30BOM yYpPOBHE JIO/DKHBI OTPaXkaTh CHOPMHUPOBAHHOCTh
y 00yuaronmxcsi yMeHU:
—WCTIO0/b30BaTh TIOHATHS: (U3NUeCKHe U XUMHUUeCKue siBlieHus; HabOmoieHre, SKCIIepUMeHT,
MoO/ie/b, TUTIOTe3a; eIUHHULIbI (PM3UUeCKUX BeJIMUMH; aTOM, MOJIeKYyJa, arperaTHbie COCTOSTHUSI
BelllecTBa (TBEp/Oe, >KUAKOe, Ta3000pa3HoOe); MexaHHUeCcKoe [BI>KeHUe (paBHOMEpHOe,
HepaBHOMEpPHOe, TIPSIMOJIMHEeNHOe), TpPaeKTOpUs, paBHOZENMCTBYyOlasi Cuj, JAedopmarius



(ympyrasi, acTiueckast), HeBeCOMOCTb, COOOIIIAOIIeCs] COCY/IbI;

—pasnuuath siBjeHus (guddysus; TerioBoe [BIKEHHE YacCTUL] BellecTBa; pPaBHOMEPHOe
JIBIDKeHUe; HepaBHOMepHOe JIBIKeHUe; MHepLys; B3auMO/IeliCTBUe TeJl; paBHOBeCHe TBEPAbIX
TeJs C 3aKpeIJIEHHOW OChIO BpallleHusi; repe/iaua /iaB/ieHusi TBEPAbIMU TelaMU, XXUAKOCTSIMU U
rasamMy; aTtMocqepHoe /aBjeHUe; TJlaBaHUe TeJ; TpeBpallleHHsi MeXaHUueckol 3Heprum)
M0 OMUCAHUIO WX XapaKTePHbIX CBOMCTB M HAa OCHOBE OIBITOB, J€MOHCTPUPYIOIIUX [JaHHOe
¢busnueckoe siBieHUE;

—pacro3HaBaTh TIpOsIB/ieHHWe U3yueHHbIX (QU3NUYeCKUX SIBJIEHUM B OKpY’KarolljeM Mupe, B
TOM uuc/ie (U3nYecKue sIBJIeHNs B TIPU pojie: MPUMeDbI JABWKEHHUS C Pa3/TIMUHbIMU CKOPOCTSMU
B JKMBOM W HEXWBOU TpUpO/Jie; AeNCTBUe CUIbl TPEHUs B TIPUPO/le U TeXHHUKe; BUSHUE
aTMoc(epHOro /laBjieHHsl Ha )KUBOW OpraHu3M; TJlaBaHue pbi0; pblyaru B Tejie uesioBeKa; Ipu
3TOM T[epPeBOJUTb TPAKTUYeCKyH 3a7ladyy B y4eOHyl, BBIAENATh CyIeCTBeHHbI®
CBOMCTBA/TIpH3HAKU (PU3NUECKUX SIBJIEHU;

—OMUChIBAaTh U3y4yeHHble CBOWCTBA Te/ll U (U3MUeCKue sIBJIeHUs, UCIO/b3ys (u3nyeckre
Be/IMUMHBI (Macca, 00bEM, TJIOTHOCTb Bel[eCTBa, BPeMsl, MyTh, CKOPOCTb, CPeJHSISI CKOPOCTb,
cusia yIpy TOCTH, CWia Ts)KeCTH, BeC Tesa, CWia TpeHWs, [JaBjieHue (TBEPJO To Terna,
JKHJIKOCTH, Ta3a), BBITAJKWBAIOIIAs CWIa, MeXaHWueckass paboTa, MOIIHOCTb, TUIEUO CHJIB,
MOMEHT CH/bl, KO3(@UIIMEeHT TI0JIe3HOTO [IeHCTBUS MeXaHW3MOB, KWHeThuyeckas |
MoTeHLMaslbHasi SHEpruvsi); TPU OMNMCAHWM TIPaBW/IbHO TPAKTOBaThb (U3UUYECKUN CMBICT
WCTIOJIb3YeMbBIX BeMUMH, UX 0003HaueHWss W eAWHHUIbI (U3NUYeCKUX BeJWUMH, HAaXOJUTh
(dbopMyibl, CBSI3bIBalOIIME JAAHHYIO (DU3MUECKYI0 BEJIMUMHY C JPYTMMU BeIUYMHAMU, CTPOUTH
rpadvKu U3yueHHbIX 3aBUCUMOCTel (hH3UUeCKUX BeJId UMH;

—XapaKTepu30BaTb CBOWCTBa Tes, (hr3nueckue sIBEHUS] U TIPOLIECCHI, WCMOMb3ysl MpaBuia
C/I0XKeHUsl Cy (BZI0JIb OZIHOM MpsiMoii),3akoH ['yka, 3akoH [lackasi, 3aKkoH Apxume/ia, IpaBU/IO
paBHOBecusi pblyara (0/70Ka), «30710TOe TPAaBUIO» MeXaHWKH, 3aKOH COXpaHeHWs
MeXaHUUYeCKOUW 3Hepruu; Mpy 3TOM JlaBaTh CIOBeCHYH0 (hOPMY/JIMPOBKY 3aKOHa M 3alvChIBaTh
ero MaTeMaTHuecKoe BbIpa)KeHue;

—00BSACHATL (pr3UUecKue sIBJIEHUs], TPOLECCHI W CBOKMCTBA TeJl, B TOM UKC/Ie U B KOHTEKCTe
CUTYyalL[Mi MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BhISB/SATh IPUUMHHOC/IEZICTBEHHbIE CBSI3H,
CTPOUTH O0BsSICHEHWe W3 1—2 JIOTHYeCKUX IIaroB C OMOpOod Ha 1—2 W3yueHHBIX CBOWMCTBA
¢bu3nuecKrx siBieHUN, GU3NUeCKHX 3aKOHA WM 3aKOHOMEepPHOCTH;

—pellaTh pacuéTHbIe 33/jauu B 1—2 JeiCTBUS, UCII0/Ib3Ys 3aKOHBI U (DOPMY/JIbI, CBSI3bIBAIOLI[E
¢usnueckre BeJMUMHBI: Ha OCHOBe aHa/M3a YC/IOBUS 3aZlauM 3alvChiBaTh KpaTKOe YC/IOBHe,
MO/ICTaB/SATh (pU3MUeckre BeaUUMHBI B (OPMy/lbl U TIPOBOAUTH pac uéThbl, HAXOJAWUThb
CTpaBOYHBbIE JaHHBIE, HEOOXOJWUMble [/Is pelLleHrs] 3afiay, OLleHWBAaTh peaMCTHYHOCTD
MOJy4eHHOU (PU3MUeCKOol Be/TMUKHbI;

—pacro3HaBaTh NPo6JIeMbI, KOTOPble MOYKHO PEIlUTb MPY TOMOIIM (HU3UUECKUX MeTO/IOB; B
OTMKCAaHUU UCC/Ie[IOBaHMsI BbIIE/ISITh MPOBepsieMoe MpeArooKeHue (TUMoTesy), pas3nuyaTh U
HMHTEpIIPeTUPOBaTh MOyUeHHbIN pe3y/ibTaT, HAXOJUTh OLIMOKH B XO/ie OTbITa, [ie/1aTh BHIBObI
T0 ero pe3y/bTaTam;

—TIPOBO/IUTh OIIBITHI 0 HAO/IOEHUIO (DU3NUECKUX SIBJIEHUN WM (U3UUECKUX CBOKHCTB TeJ:
dbopmyMpoBaTh MpoBepsieMble TIpeZ TI0JIOXKeHUsI, COOUpATh YCTAaHOBKY W3 TIPE/JI0KEHHOTO
obopy/ioBaHus, 3aNMChIBATh X0/ OTbITa ¥ (hOPMYJ/IMPOBATh BLIBO/IbI;

—BBITIO/IHATE TIPSIMble W3MepeHUsi PACCTOSHUSI, BpPeMeHM, MacChl Tesa, 00bEMa, CHIBI U
TeMIlepaTyphl C UCTIOIb30BaHWEM aHA/IOTOBBIX U IIM(POBBIX MPUOOPOB; 3aMUCHIBATh TTOKA3aHUS
TIpUOOPOB C YYETOM 3a[JaHHOU abCOTFOTHOM MOTPEITHOCTA U3MePeHuH;

—TIPOBOJIUTh HCC/IefloBaHUe 3aBUCUMOCTH OJHOW (DM3MUeCKON BeNUUMHbI OT [JpPYrol ¢
WCII0JIb30BaHKeM TPSIMbIX M3MepeHUM (3aBUCUMOCTH MyTU PaBHOMEPHO ABWXKYILErocs Tesa OT
BPEMeHU [BWKEHHUsS] Teja; CWIbl TPEHHS] CKOJbXKEHHs OT Beca Tesa, KauecTBa 00pabOTKu
TOBEPXHOCTEeHN Tesl U He3aBUCUMOCTH CWJIbI TPEHHUs OT TUIOIIAu COTIPUKOCHOBEHUSI Tes; CUJIbI
YMPYTOCTH OT Y/JUHEHUS MPY>KUHBI; BBITA/JIKUBAIOIIEH CH/bI OT 00BbEMa MOTPY>XKEHHOW YaCTH
TeJla U OT IJIOTHOCTH >KUJKOCTH, €€ He3aBUCHMOCTH OT IJIOTHOCTH Tesja, OT T/IyOWHBI, Ha
KOTOPYIO TIOTPY’KEHO TeJIO; YCIOBHMM T/IaBaHUS TeJl, YC/IOBUM pPaBHOBECHsI pbluara U OJIOKOB);
yuacTBOBaTh B TJIAHMPOBAaHUM yueOHOTO WCC/Ie[oBaHUs, COOMPATh YCTAaHOBKY W BBITO/IHSTh



U3MepeHUs, CJefys TPeJIOKeH HOMY TIJIaHy, (UKCHPOBAaTh pe3y/bTaThl TIOyYeHHOU
3aBUCUMOCTH (PH3MUECKUX BeNMUMH B BHJE TPeIJIOKeHHBIX Tabmui, U rpadukoB, [enaTh
BBIBO/IBI 110 Pe3y/IbTaTaM UCC/IeA0BAHMUS;

—TIPOBOJUTH KOCBEHHBIE M3MepeHust (PH3MUeCKHUX BeJTMUMH (TVIOTHOCTH BellleCTBa KUKOCTH U
TBEPJOTO Tejla; CHWIa TPEHUs CKOJbXEHWs; [aB/ieHWe BO3[yXa; BbITA/JKUBAIOIIAs CHUJIa,
JedCTByIOIIasi Ha TIOTPY)KEHHOe B JKUAKOCTb Teso; KO3(hGHLMEeHT TO0Jie3HO To [JelCTBUS
TIPOCTBIX MEXaHW3MOB), CJIe/lys TPEeIOKeHHONH WHCTPYKIMU: TPU BBITIOJHEHUM W3MepeHUi
cobupaTh 3KCIIepUMeHTa/IbHYI0 YCTaHOBKY M BBIUUC/ISITh 3HAUeHHe HCKOMOM BeJM UKHBI;
—co0J/roIaTh TpaBMIIa TeXHUKHU Oe30racHOCTH 1pu paboTe ¢ 1abopaTopHbIM 000pyZOBaHKEM;
—YyKa3blBaTh MPUHLUIEI /1eMCTBUSI TPUOOPOB M TeXHHUUECKUX YCTPOMCTB: BeChbl, TEDMOMETP,
JIMHAMOMETP, COOOILAIOIIUeCs COCY/IbI, 6apOMeTp, pblyar, MOABWKHBIN U HEMOBWKHBIN 010K,
HaKJIOHHAs TJIOCKOCTh;

—XapaKTepU30BaTb MPUHLIUIEI JeHCTBUST M3YUeHHBIX MPUOOPOB ¥ TEXHUYECKUX YCTPOUCTB C
OTNOpoii Ha UX ONWcaHWs (B TOM 4YWCJie: TIOAIMIHUKY, YCTPOWCTBO BOJOIPOBO/A,
TU/IPaB/IMYECKU TIPeCC, MaHOMETp, BBICOTOMED, TOPIIHEBOM HAcoC, apeoMeTp), WCIOJb3Ys
3HaHUS O CBOMCTBax (U3MUECKUX sIBJIeHWH ¥ HeoOXoJuMble (U3NUecKde 3aKOHBI U
3aKOHOMEPHOCTH;

—TIPUBOJUTE TPUMepHI / HaXOAWUTb WH(OPMALHIO 0 TIPFIMepax MPAaKTHUeCKOro HUCIOIb30BaHMs
(Gu3nUecKx 3HaHWH B TIOBCEJHEBHOM )KU3HHU /1 obecrieueHust 6e30MacHOCTH MPU 00palleHu
c pubopaMH M TeXHHUeCKUMH yCTPONCTBaMH, COXPAaHEHHs 3[0pPOBbsi U COOMIOJieHUsT HOPM
9KOJIOTUUECKOT0 TTOBe/|eHNs B OKPY>KaroIlleil cpeie;

—OCYILEeCTB/IATb OTOOp WCTOUHWKOB HH(popMaimy B ceTd VIHTepHET B COOTBETCTBUH C
3a/IaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE WMEIOIUXCS 3HAHWUM W MyTEM CpaBHEHUs
pa3/MYHBIX HCTOYHHUKOB BbIJIE/ISITh MH(OPMALIHIO, KOTOpasi SIBJISIeTCS [TPOTUBOPEUMBOM WU
MOKeT OBITh HeJIOCTOBEPHO;

—JCTO/IB30BaTh TIPY  BBITIOJIHEHWW Y4UeOHBIX 3aJlaHuii HAayUHOIIOMYJISIPHYIO JIUTEpPaTypy
(GU3MUeCKOTO CO/lep>KaHUsl, CIIPaBOYHbIE MaTepHasbl, pPecypchl ceTh VIHTepHeT; B/a/eTh
NpHéMaMi KOHCIIEKTUPOBaHHUSI TeKCTa, NpeoOpa3oBaHWs WMHGOPMAaMyd W3 OFHOW 3HAKOBOMU
CUCTEMBI B IPYTYIO;

—Co371aBaTh COOCTBeHHBIE KpaTKWe THMChbMEeHHbIe W YCTHble COOOLeHHss Ha OCHOBe 2—3
WCTOYHUKOB WH(OPMaInu GU3NIeCKOT0 CO/IeP>KaHusl, B TOM UHC/Ie MyO/JMUHO /le/laTh KpaTKue
coobIrleHHsi 0 pe3y/bTaTaX IPOEKTOB WM YueOHBIX HCCIe[OBaHHi; MPH 3TOM I'PAMOTHO
UCIIO/Tb30BaTh U3YUeHHbIN TOHATHUHUHBIN anmapar Kypca (GU3HMKU, COMPOBOXK/IATh BBICTYTITIEHHE
ripe3eHTallel;

—TpY BBITIOJIHEHUM Y4YeOHBIX TPOEKTOB M HCC/IeI0BAHMI pacrpeesisiTb 00sI3aHHOCTH B
TPyMIie B COOTBETCTBHUM C TIOCTaB/IEHHBIMU 33/jauaMH, CJIeJUTh 3a BBITIOJHEHWEM [UIaHa
JIefCTBUM, afIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIA/ B [IeTE/IbHOCTh TPYIIbl; BbI CTPAUBAThH
KOMMYHHUKaTUBHOE B3aUMO/IEMCTBUE, YUUThIBasi MHEHHE OKDPY>KaOLIUX.
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[TpemeTHbIe pe3y/bTaThl Ha 0A30BOM YPOBHE [JO/DKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh y
00yUarIUXCsl YMEHHM:
—WCI0/b30BaTh TOHATHS: Macca W pa3Mepbl MOJIEKYJ, TeIJIOBOe [BWKEHUWEe aTOMOB U
MOJIEKYJ, arperaTtHble COCTOSIHMSI BeI|eCTBa, KpUCTa//IMueckue U amMopgHble Tesa,
HaChILeHHbIM W HEeHaChIl|eHHbIM Map, BA&XHOCTb BO3/yXa; TeMIlepaTypa, BHYTPEHHS
SHeprus, TerUIOBOM [BUraTesb; 37eMeHTapHbIN 3/IeKTPUUeCKUW 3apsif, d/eKTpUueckoe rore,
MPOBOJHUKM U JU3/IEKTPUKH, TTOCTOSTHHBIN 3/IeKTPUUECKUM TOK, MarHUTHOE T10JIe;
—pas3uuars siBjieHus (TeIIoBoe pacliMpeHue/cxaTye, Teryionepezaya, TeIlyIoBOe paBHOBeCHe,
CMauvBaHWe, Kanu/uisipHble SIBJIEHUSs], UCMapeHne, KOHAeHcalys, TuiaB/ieHre, KpUCTaaiu3alus
(oTBepJeBaHKe), KUMEHWe, Teruionepesada (TerJoNpOBOAHOCTb, KOHBEKLUS, M3/yUeHUe);
3/1eKTpU3aLusl TeJs, B3aMMOJIEHMCTBHE 3apsifioB, JEWCTBUS 37€KTPUYECKOrO0 TOKa, KOpPOTKOe
3aMbIKaHve, B3aMMO/eCTBUe MarH1UTOB, AelCTBHe MarHUTHOI'O TI0JIS1 Ha NMPOBOJHUK C TOKOM,
3/IeKTPOMarHuTHasi UHAYKLMS) 110 OMMCAHUI0 X XapaKTePHBbIX CBOMCTB U Ha OCHOBE OMbITOB,
JIeMOHCTPUPYIOLLMX JaHHOe (pr3ruecKoe sIBJIeHHE;



—pacro3HaBaTh T[IPOsIB/ieHHWe U3yueHHbIX (QU3NUYeCKUX SIBJIEHUM B OKpY’KarollleM MHpe, B
TOM uHrc/e ¢GU3NUecKue sIBJIEHWS B MPH pojie: TMOBEPXHOCTHOE HAaTsDKeHHEe U KalWIIspHbIe
sIB/IeHUS1 B TIpMPOJie, KPUCTa/Ulbl B mipupofe, usnydeHuve CosiHIja, 3aMep3aHue BOJOEMOB,
MOpCKWe Opu3bl, oOpa3oBaHHe pOChl, TyMaHa, HHes, CHera; 3/ieKTpUUeCKde SIBJIeHUS B
aTMocdepe, 3/IeKTPUUECTBO KUBBIX OPraHM3MOB; MarHUTHOe Tiojie 3eMJ/IH, Jpeid Mo/ COB,
pPO/Ib MarHUTHOTO TIOMS [/l >KM3HW Ha 3emiie, TIOJIIPHOE CHsIHUE; TIPU 3TOM TIepeBOJUTH
TIPAKTUYECKYIO 3a/jauy B yueOHY0, BbIIE/ATh CYI[eCTBEHHBIE CBOMCTBA/TIPU3HAKN (HHU3UUEeCKUX
SIBJIEHUI;

—OMUChIBAaTh M3yueHHble CBOMCTBA Tea U (hHU3WUeCKUe SIBJIEHHUS, UC TIOJb3ys (u3ndeckue
Be/IMUMHBI  (TemriepaTypa, BHYTDEHHsss 9SHEeprusi, KOJMUeCTBO TeIUIOThI, y/enbHas
TEIUIOEMKOCTD BeIl|eCTBa, y/e/ibHasi TeryIoTa IyIaB/ieHus], y/ie/bHasl TeryioTa apoobpa3oBaHus,
y/lenbHasi TeryioTa CrOpPaHUs TOTUIHMBA, KO UIUEHT M0/Ie3HOTO JeMCTBUS TeTJIOBON MalllUHbI,
OTHOCHUTe/IbHAsl BJIAXKHOCTb BO37yXa, 3JIEKTPUUYECKUW 3apsifl, CUla TOKa, 3/IeKTPUUecKoe
HaTpsbKeHHe, COTPOTUBJIEHHEe TIPOBOJHHMKA, Y/ielbHOe COTIPOTHB/IEHUE BelllecTBa, pabota u
MOII[HOCTh 3JIEKTPUUYECKOTO TOKA); TIPY OTMMCAHUM TIPaBUIBHO TPAKTOBaTh (DM3UUECKUN CMBIC/T
UCTIOMb3YeMbIX BeJIMUWH, O0O3HAUeHWsT W e[AUHUIBl (PU3MUECKUX BEJWUYMH, HAXOJAUTh
dbopmybl, CBSI3bIBAIOIIME aHHYIO (DU3UUYECKYIO BEJTMUMHY C APYTUMH BeJTMUMHAMM, CTPOUTH
rpadvKu U3yueHHbIX 3aBUCUMOCTeH (HU3NUeCKHX BeJTUMUNH;

—XapaKTepu30BaTh CBOWCTBA TeJl, (u3nueckue sIBJIeHHs W TIPOLIeCChI, WCII0/b3ysi OCHOBHBIE
T0JI0>KEeHHsI MOJIEKYIIPHOKUHETUUECKOM TeOPUH CTPOEHHs Bell[eCTBa, MPUHLIUI CYTIepIio3UI[ux
110 Jiek (Ha KaueCTBEHHOM YPOBHe), 3aKOH COXPaHeHUs 3apsi/ia, 3a KoH OMa [ijis yJ4acTKa 1iery,
3akoH [Ikoyns—JleHlla, 3aKOH COXpaHeHWs SHEprud; Mpd 3TOM [laBaTh CJIOBECHYIO
(hopMyMPOBKY 3aKOHA 1 3alMChIBAaTh €r0 MaTeMaTUYeckoe BhIDayKeHHe;

—O00BSICHATH (PU3HUeCKUe MPOoIecChl U CBOMCTBA TeJl, B TOM UMC/Ie U B KOHTEKCTe CUTYyal[uit
TIPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISB/IATh MPUUMHHOC/E[CTBEHHbIE CBS3U, CTPOUTh
o0BsicHeHWe U3 1—2 JIOTHYeCcKUX 111aroB C OMOpOoM Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3HMUECKUX
SIBJIeHUM, (PU3NUeCKUX 3aKOHOB W/IU 3aKOHOMEPHOCTeM;

—pelaTh pacuéTHbIe 3a/jauu B 2—3 JeMCTBUS, UCTI0/Ib3Ys 3aKOHBI U (DOPMY/IbI, CBSI3bIBAIOII[HE
¢bu3nUecKkre BeJMUMHBL: Ha OCHOBE aHa/M3a YCJIOBUS 3aZlaud 3allyChiBaTh KPaTKOe YC/IOBHeE,
BLISIB/IITH HEJJOCTAaTOK [JAHHBIX [/l pellleHus 3aZlaud, BbIOMpaTh 3akKOHbBI U (HOPMYIIbI,
HeoOXo/MbIe /iIs1 €€ pellleHus], TPOBOJUTh Pac YéThbl M CPaBHUBATb TOJYYeHHOe 3HaueHHe
(bur3MUeCKOM BeJIMUMHBI C U3BeCTHBIMU JJAHHBIMUY;

—pacrio3HaBaTb MpoOieMbl, KOTOPble MOYKHO PeIIUTb MPH TOMOIH (DHU3UYeCKUX METO/IOB;
WCTIOJIB3YSl OTMMCAHWEe WCCAe/IOBaHUs, BbIEISATH TIPOBepsieMoe TIpe/royioxKeHre, OIleHUBATh
TIPaBUILHOCTD TIOPsiIKa MPOBe/IeHNsT UCC/IeIOBaHus, Ie/laTh BbIBObI;

—TIPOBO/IUTh OMBITHI 110 HAO/IOZEHUIO (U3UUECKUX SBJEHUH WK (DU3MUYECKMX CBOKMCTB Tesl
(Kamu/UIsipHbIe  SIBJIeHUsl, 3aBUCUMOCTb JIaB/ieHUsI BO3/lyXa OT ero o0béMa, TemIiepaTyphl;
CKOpPOCTHU ripoijecca OCTBhIBaHUsI/HarpeBaHUst ipu W3/TyueHun oT 1[BeTa
W3/TyYaroL[eH/TIOT/IOIA0Iell TTOBEPXHOCTH; CKOPOCTb WCIIapeHUs BOABI OT TeMIiepaTyphbl
JKUAKOCTH U TUIOIIAJU eé TIOBePXHOCTH; 3/IeKTPU3alius Tesl U B3aUMO/IeCTBHE 3/IeKTPUUeCKUX
3apsiioB; B3aUMO/IEHICTBUE TIOCTOSTHHBIX MAarHWTOB, BHU3ya/W3aliss MAarHUTHBIX I10Jiek
MOCTOSTHHBIX MAarHWTOB; MAeWCTBUsS MAarHUTHOTO TI0Jis Ha TIPOBOJAHUK C TOKOM, CBOMWCTBa
3/IeKTPOMarHuTa, CBOMCTBA 3/eKTPOJBUraTesis TIOCTOSTHHOIO TOKa):  (OpMynrpoBaTh
TIpOBepsieMble TIPETIONIOKEHHUsI, COOMpaTh YCTAaHOBKY W3 TIPEJIOKEHHOTO 000pY/J0BaHUS;
OTMCBIBATh X0/ OTbITa ¥ (HOPMY/TUPOBATh BLIBO/BI;

—BBITIOJ/IHATh TIPSIMble W3MepPeHUsI TeMIlepaTypbl, OTHOCUTeTHLHON B/IAYKHOCTH BO3/[yXa, CHUJIbI
TOKA, HampsDKeHUsi C HWCTOb30BaHHWEM aHAJOrOBLIX TPUOOPOB M [JaTUMKOB (HHU3UUYECKUX
BeJTMUMH; CPABHUBATh Pe3y/bTaThl U3MepeHHH C YUETOM 3aZlaHHOM abCOMTIOTHOM MOTrPeITHOCTH;
—TIPOBOJUTL UCC/Ae0BaHUE 3aBUCHMMOCTA OJHOM (U3MYeCcKol BeIMUMHBI OT [JPYrod C
WCTIO/Tb30BaHUEM TIPSIMBIX H3MepeHUM (3aBUCMMOCTh COTIPOTHMBJ/IEHHs TIPOBOAHUKA OT €ro
JUTAHBI, TUTOIIAZN TTOTIEPEeUHOr0 CeUeHHs U y/Ie/TbHOTO COTIPOTUB/IEHUSI Bell|eCTBa MPOBO/IHIUKA;
CWIbl TOKa, WAYIlero uepe3 TMPOBOJHUK, OT HarpsbKeHHsT Ha TIPOBOJHUKE; HCC/ie[j0OBaHUe
TOC/Ie/OBAaTe/IbLHOTO YW TMapa/Ule/IbHOTO  COeAWHEHWM  TMPOBOAHUKOB):  TUIAHUPOBATh
UccieloBaHre, COOUpaTh YCTAHOBKY W BBITIOJHATH W3MEPEHHs, C/IeAysl TpeI0KeHHOMY



TUlaHy, (OUKCHPOBaTh pe3y/bTaThl TOTYYeHHOM 3aBUCHMOCTH B BHje Tabimui] W rpadukos,
JiesiaTh BBIBOJIBI 110 Pe3y/IbTaTaM HUCC/IeJ0BaHus;

—TPOBO/IUTh KOCBEHHbIE U3MepeHHs (QU3NYeCKUX BesMuuH (yZenbHasi TeruIoéMKOCTb
BeI[eCTBa, COIMpPOTHB/IEHWE IIPOBOJIHMKA, pab0Ta M MOIIHOCTb 3/IeKTPUUECKOTO TOKa):
TUIAHUPOBaTb M3MepeHusi, COOMpaTh IKCIePUMEHTAIbHYI0 YCTaHOBKY, C/IeAysl MpeI0’KeHHOU
WHCTPYKLVH, Y BBIUNC/IATE 3HaUeHHe BeTMUHHbI;

—co0JTroIaTh TTpaBUIIa TeXHUKHU Oe30racHOCTH rpu paboTe ¢ 1abopaTopHbIM 000pyZOBaHKEM;
—XapaKTepH30BaTb MPUHLIUIIEI eCTBUST M3YyUeHHBIX MPHUOOPOB M TeXHUYECKUX YCTPOMCTB C
OTOpPO¥ Ha WX OMWCaHWs (B TOM UHC/e: CUCTeMa OTOIUIEHHS JOMOB, TMTPOMETP, TapoBast
TypOUHa, amIiepMeTp, BOJIbTMETP, CUETUMK 3JIEKTPUUECKON SHEepruH, 3/1eKTPOOCBeTHTe/bHbIe
npuOOpBI, HarpeBaTe/bHBIE 37€KTPONPUOOPHI (TIPUMEpBI), 3/IeKTPHUECKHe IpeJoXpaHUTeH;
5/IeKTPOMarHWT, 3/1eKTPO/IBUTATeb TIOCTOSHHOTO TOKA), MCIIO/B3ysl 3HaHUS O CBOMCTBAaX
¢bu3nuecKrx siBfieHNH 1 HeobXxouMble (hr3nUecKre 3aKOHOMEPHOCTH;

—Ppacrio3HaBaTh NPOCTbIe TeXHHUECKHe YCTPONCTBA M M3MepUTe/bHbIe TPUOOPHI M0 CXeMaM H
CXeMaTHUHBIM PHCYHKaM (PKUJKOCTHBI TepPMOMETp, TepMOC, TICUXPOMEeTp, THUTPOMETp,
JIBUTaTe/Ib BHYTPEHHEro CropaHusi, 37IeKTPOCKOII, PeOCTaT); COCTABIATh CXeMbI 37IeKTPHUeCKHX
1[eeil C 1ocsej0BaTe/TbHBIM U Tlapasiyie/lbHbIM COeJUHEHHEM 3/IeMeHTOB, pPa3/inyasi YCIOBHbIE
0603HaUYeHUsI 371IeMEHTOB 3/IeKTPUUECKHUX Tierel;

—TPUBOJWTE TMPUMEPbI/HaX0AUTh WHPOPMALMIO O TpUMepax MPaKTUYeCKOTO HCIIO0/Ib30BAHUS
¢bu3nMUecKx 3HaHWI B TIOBCeJHEBHOM KU3HHU A/is obecrieueHus 6e30acHOCTH MpH oOpallieHn
c mpubopaMy ¥ TeXHUUECKHMMH YCTPOMCTBAMM, COXPaHEeHHUsS 3[0POBbsS U COOJIOAEHUS] HOPM
5KO0JIOTMYeCKOT0 MOBe/IeHHs B OKpY KarolLeid cpefie;

—OCYIIeCTB/IATh TIOMCK WHpOpMaiu  (U3NUeCKOro CcofiepykaHus B ceTH VIHTepHeT, Ha
OCHOBe HMEIOIIMXCS 3HaHWW U TyTéM CpaBHEHHs JIOTIOJTHUTENbHBIX HWCTOYHHKOB BBIJE/ISTH
vH(pOpMaLIo, KOTOpasi SIB/ISETCS IPOTHBOPEUYUBOU T MOXKET OBITh HE/[0CTOBEPHOW;
—JCTO/IB30BaTh TIPY  BBITIOJIHEHWW Y4UeOHBIX 3aJlaHuii HAayUHOIIOMYJISIPHYIO JIUTEpPaTypy
¢u3MUeCcKoro copep)kaHusi, CIpaBOYHbIe MaTepHasbl, pecypchl ceTw VIHTepHeT; B/aieTh
NpHéMaMi KOHCIIEKTUPOBaHHUSI TeKCTa, NpeoOpa3oBaHWs WMHGOPMAaMyd W3 OFHOW 3HAKOBOMU
CHUCTEMBI B JIPYTYIO;

—Co37laBaTh COOCTBEHHBbIe TMMHMCbMeHHble M KpaTKWe YCTHble Coo0uieHus, 006006ias
vH(pOpPMAaLMIO U3 HECKOBKUX UCTOYHUKOB (PM3UUECKOTO COZIep>KaHUsl, B TOM YHCJIe MMyO/IMaHO
TIpe/[CTaB/ISATb Pe3yJ/bTaTbl NPOEKTHOM WM HCC/Ie/loBaTe/lbCKOW  /IesITeIbHOCTH; TIPU 3TOM
I'PaMOTHO WCII0/Ib30BaTh WM3yUeHHBI TIOHSATHUHHBIA ammapaT Kypca (pU3WKH, COMPOBOXATb
BBICTYTIJIEHHE TIpe3eHTarye;

—Tpy  BBITIOJIHEHWH Yy4yeOHBIX TIPOEKTOB U UCCAeOBaHWK (DU3WUECKHX TIPOL[eCCOB
pacripeZienaTh 0053aHHOCTH B TPYIIie B COOTBETCTBUM C ITOCTAaB/IeHHBIMH 3a/jauaMH, C/IeIUThb
3a BBITIOJTHEHHEM TIJ/IaHa JIeHCTBUI U KOPPEeKTUPOBAaTh €ro, aZieKBaTHO OL|eHWBaTh COOCTBEHHBIN
BKJ/IaZl B /leSITe/IbHOCTh TPYIIIBI; BEICTPAaUBaTh KOMMYHUKAaTHBHOE B3aUMO/IeCTBYe, TIPOSIBISIS
TOTOBHOCTB pa3peliatb KOH(IUKTHL
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[IpeaMeTHbIe pe3y/ibTaThl Ha 6A30BOM YPOBHE [O/DKHBI OTPaXkaTh COPMHUPOBAHHOCTh
y 00yJaromxcst yMeHH:
—WCMO/b30BaTh  TMOHSATHS: CHCTEMa OTCUéTa, MarepuajbHas TOYKA, TPAeKTOpUS,
OTHOCHUTE/IbHOCTh MEXaHHUUECKOTO [BIKeHusl, nedopmaius (yrpyras, riacTudeckasi), TpeHHe,
LIEHTPOCTPEMUTEIEHOE YCKOPEHHe, HEBECOMOCTh M TMeperpy3Ku; LIeHTP TsHKeCTH; abCO/IOTHO
TBEpAOE Teso, LIEHTP TSDKeCTH TBEPAOrO Tesa, PaBHOBeCHE; MeXaHWUecKHe KojebaHus u
BOJIHBI, 3BYK, WH(PA3ByK ¥ Y/IbTPa3BYyK; 3/eKTPOMArHUTHbIE BOJIHBI, [IKaja 3J€KTPO
MarHUTHBIX BOJIH, CBeT, O/IM30PYKOCTh U /Ia/lbHO30PKOCTb, CIEKTPhl WCIYCKaHUs WU
TIOTJIONIeHusT; anb(a, 6eTa ¥ raMMan3IyUyeHus], U30TOIbI, lepHasi SHEPreTHKa;
—pa3nuuaTh siB/ieHUs (DAaBHOMEpDHOe U HepPaBHOMEDHOe TIPSIMOJIMHEHHOe —/IBIDKEHUE,
PaBHOYCKODEHHOe TIpsIMOJIMHelHHOe /BIDKeHWe, CBOOOZHOe TiafieHWe Tesl, paBHOMEpPHOe
JBIDKEHHE TI0 OKPY)KHOCTH, B3aMMOJIEHICTBUE Tes, PeaKTHBHOE [BIKeHHe, KojebaTenbHOe
JBWKeHWe (3aTyxarollde W BBbIHY)XK/EHHble Koyie0aHusl), Pe30HAHC, BOJHOBOE [IBIDKEHUE,
OTpaKeHHe 3BYyKa, MpPSMOJIMHEMHOe pAClpOCTpaHEHWe, OTPAXKEHHE U TIPeJIOM/IeHHe CBeTa,



TIOJTHOe BHYTPEHHee OTpa)KeHWe CBeTa, pa3/ioykeHre 0enioro cBeTa B CIEKTP U CIOXKEHHe
CMEeKTPabHBIX LIBETOB, JUCTEPCHsl CBETA, eCTeCTBEHHasi PaJu0aKTUBHOCTb, BO3HHKHOBEHHE
JIMHEeMYaTOr0 CIeKTpa W3/1y4yeHusl)) MO OMNMCAHUI0 HUX XapaKTepHbIX CBOWMCTB U Ha OCHOBE
OTbITOB, JIEMOHCTPUPYIOLLIMX /JaHHOEe (PU3MUecKoe sIBJIeHUE;

—pacrio3HaBaTh TpOsiB/ieHWe W3Y4YeHHBbIX (M3UUYeCKUX sIBJIeHUM B OKpYy)KatolleM mupe (B
TOM uucie (Qu3nyeckue siBJIeHWs B TPU pojie: TIPWIKMBBI W OTJUBBI, [BIDKEHWE TJIaHeT
CosiHeuUHOW CHUCTeMbl, DeakTUBHOe [IBM)KEHHe >KUBBIX OPraHW3MOB, BOCIIDUSITHE 3BYKOB
JKUBOTHBIMH, 3eMJIETpsICeHUe, CeliCMUUecKhe BOJIHBI, I[yHaMH, 3XO0, 1[BeTa Tes, ONTHYeCcKUe
sBJIeHUss B TpUpoJle, OuoNorhyeckoe [eicTBHe BUJUMOrO, Y/IbTPadrO/IeTOBOTO U
PEHTTeHOBCKOTO U3/1y4YeHUl; eCTeCTBeHHbIM paJIMOaKTUBHBIM (OH, KOCMHUUECKHe JyuH,
paJiIM0aKTUBHOE MU3/TyueHHe MPUPO/IHBIX MUHEpasioB; JelCTBUe Pa/JMOAKTUBHBIX U3TyYeHUI Ha
OpraHu3M 4YeJioBeKa), TIPU 3TOM Ie€PEeBOJIUThH TPAKTUYECKYIO 3a/lady B y4ueOHYIO, BbIIENSThb
CylLlleCTBeHHbIe CBOMCTBA/TIPU3HAKU (PU3NUECKUX SIBJIEHUH;

—OMUChIBAaTh MU3y4YeHHble CBOMCTBA TeJl U (PU3MUECKUe sIBJIeHUsl, UCIOJb3ys (u3nyecKkre
BeJIMUMHbI (CpefHsSsi M MrHOBEHHasi CKOpDOCTb Tefa TPA HepPaBHOMEDHOM /IBUKEHUH,
yCKOpeHHe, TepeMellleHue, MyTh, YIJIOBas CKOPOCTb, CW/a TPEHMs], CWla YIPYroCTH, CHUJa
TSDKeCTH, YCKOpeHHe CBOOOJHOTO TajieHus, BeC Tejla, UM IyJbC Tejla, UMITY/IbC CHJIBI,
MeXaHWJyeckasi paboTa ¥ MOIHOCTb, TIIOTEHIMAlbHAasi SHEPrHs Teja, TOAHATOrO Haj
MOBEPXHOCTBIO 3€MJIH, MOTeHLMaabHasi SHeprusi CKaTod MpPY)KUHbI, KMHEeTUYeCcKas SHeprus,
TIO/THAsi MeXaHWuecKasi SHeprusi, Mepuoji U 4acToTa KosiebaHWM, A/IMHA BOJIHBI, TPOMKOCTB
3ByKa M BBICOTa TOHA, CKOPOCTb CBeTa, MOKa3aTejb MpeOM/eHUs Cpefibl); MpPU OMUCAHWUU
NPaBW/ILHO TPAKTOBATh (M3UUYECKHWH CMBICI HCIIOMB3YeMbIX Beld UWH, O00O03HaueHWs U
eIVHULbl (PM3UUYECKUX BeUUMH, HaXOAWUTb (POPMYJIbI, CBSI3bIBAIOLIUE JaHHYHO (DU3UUECKYIO
Be/IMUMHY C IPYTMMH BeJIMUMHAMM, CTPOUTh I'padMKy U3yUYeHHbIX 3aBUCMMOCTeN (pr3rnUYecKux
BeJIMUUH;

—XapaKTepu3oBaTb CBOMCTBa Tes, (U3MUecKue sIBJI€HUs U TIPOLeCChl, WCIOb3ys 3aKOH
COXPaHEeHHsl SHepruM, 3aKOH BCEMUPHOTO TATOTeHWs, PUHLIUIT CYyNeprio3uL[uu CUJ, TIPUHLIUIT
oTHocuTe/nbHOCTH ['anmunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUs MMITYJ/IbCa, 3aKOHBI
OTpa)KeHHsl U TpeIOMJIeHHsI CBeTa, 3aKOHbI COXPaHeHUs 3apsj0BOr0 U MacCOBOTO UMces MpU
siIepPHBIX peakLUsiX; MPH 3TOM /laBaTh CJIOBECHYHO (hOPMYJ/IMPOBKY 3aKOHA M 3alMChIBaTh €ro
MaTeMaTUuecKoe BbIpaXkKeHUe;

—O00BSACHATH (hH3MUECKHe TPOLIeCChl M CBOMCTBA TeJs, B TOM UHC/e U B KOHTEKCTe CUTYyaL[uid
MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBbISB/IATH NMPUUMHHOC/IECTBEHHbIE CBSI3U, CTPOUTh
00bsicHeHMe U3 2—3 JIOTUUECKUX II1aroB C OMOPOM Ha 2—3 M3y4eHHbIX CBOWCTBA (hH3UUECKUX
SIBJIeHUM, (PU3NUeCKUX 3aKOHOB WU 3aKOHOMEPHOCTeH;

—pelIaTh pacuéTHble 3a7aud (OMUparoliyecs Ha CUCTeMy W3 2— 3 ypaBHEHWM), MCIO0Jb3ys
3aKOHbI U (OpMyJibl, CBsi3bIBarolue (r3uyeckre BeTMUMHBI: Ha OCHOBe aHa/u3a YC/IOBUS
3a/laud 3aMyChIBaTh KPAaTKOe YC/IOBHE, BBISB/SATH HEAOCTAIOL[He WX M30bl TOUHBIE [JaHHBIE,
BbIOMpATh 3aKOHBI U (hOpMYJIbl, HeOOXOUMBIe /ISl pellieHUs], TPOBOJUTb PACUEThI U OLIeHUBaTh
PeaTMCTUUHOCTD MOTyYeHHOTO 3HaueHusl (PU3NUecKol Be/TMUrHbI;

—pacno3HaBaTh MPo0eMbl, KOTOPble MOXXHO PELIUTh MPY MOMOIIM (PU3NYECKUX METO/IOB;
WCTIOJIb3ysl OMMCAHWEe WCC/Ae/loBaHus, BbIEISTh TpOBepsieMoe TpeAroyioKeHre, OLeHUBATb
NpaBUIBHOCTb TIOPSi/IKAa TpOBeJeHUsi UCCAe[OBaHus, Jie/laTb BBIBOJbBI, WHTEPIPeTHPOBaTh
pe3y/bTaThl HAaO/TFO/IEHUH U OTILITOB;

—TIPOBO/IUTH OTIBITHI 10 HAOMIO/IeHNI0 (PU3NYEeCKUX SIBI€HUNA WM (U3HMUECKUX CBOWCTB Tesl
(u3yueHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHWs] SHEPruM; 3aBUCHMOCThL Iepuofa
KosebaHUM TIPY)KMHHOTO MasiTHUKA OT MacChl Tpy3a M JKECTKOCTH TIPY>KUHBI U
HEe3aBUCUMOCTb OT aMIUTUTYAbl Majbix Koje0aHWM; TpsSMOJIMHeHOe  pacrhpoCTpaHeHue
CBeTa, pasfiokeHWe 0Oesloro  cBeTa B CIEKTP; W3y4yeHHe CBOWCTB U300pakeHUs B
TJIOCKOM  3€pKajie ¥ CBOMCTB M300pa’keHHUsi TIpeMeTa B coOuparoieli vH3e; HabmozeHue
CIVIOIIHBIX Y JIMHEWYaThIX CIEKTPOB W3/TyueHHs): CaMOCTOSITe/IbHO COOMpaTh yCTAaHOBKY W3
M30bITOUHOTO Habopa 000pyJOBaHMS; OIMUCHIBATH XOJ] ONbITa W €ro pe3y/bTaThl,
¢ opmMyMpoBaTh BLIBOABI;

—TIPOBO/IUTH TIPYU HEOOXOAMMOCTH CEepPUI0 TIPSIMBIX M3MepeHUH, oripejiesisisi Cpe/iHee 3HaueHHe



n3MepsieMOU Be/MurHbI ((DOKyCHOe pacCTosiHMe coOHMparolei JIMH3bI); 000CHOBLIBATH BHIOOD
criocoba U3MepeHus/U3MepUTeIbHOTO 1pubopa;

—TIPOBOJIUTh HCCJ/IeIOBaHUE  3aBUCMMOCTeH  (PU3MUECKHUX BeJMUMH C UCI0Jb30BaHUEM
TIPSIMBIX M3MEPeHUH (3aBUCHUMOCTh IyTH OT BpeMeHH TPU PaBHOYCKOPEHHOM JBIKeHUH 0e3
HauasbHOM CKOPOCTH; TiepuojJa KoJsiebaHuii MaTeMaTHuecKoro MasiTHHUKa OT [IMHbI HUTH;
3aBHCUMOCTH yIJIa OTPakKeHHs1 CBeTa OT yIJia MajJileHusl U yIJia NIpe/ioM/IeHusl OT yIJia NafieHus]):
TJIaHUPOBATh UCCIIeZlOBaHUe, CAaMOCTOSITe/IbHO COOMPATh YCTaHOBKY, PUKCUPOBAThH Pe3y/IbTaThl
TIO/Ty9eHHOM 3aBUCHMOCTU (U3NYEeCKHX BEeJTMUMH B BUjle Tabmui] U rpavKoB, /iefaTh BbIBO/bI
T0 pe3yJsibTaTaM MCC/Ie[JOBaHuUs;

—TIPOBOJIUTh KOCBEHHbIe M3MepeHus (M3MUeCKHX BeJMYMH (CpefiHsisi CKOPOCTb U yCKOpeHHe
TeJla TIPU PABHOYCKODEHHOM [IBIDKEHWH, YCKOpeHHe CBOOOJHOTO TMafieHus], >KECTKOCThb
NIPY’KUHBI, KO3GOULIMEHT TpeHHs CKOJIbXKeHHWs, MeXaHhdeckasi paboTa W MOIL{HOCTb,
YyacToTa U Mepuoy, KojaebaHHi MaTeMaTHUeCcKoro U MPY)XUHHOTO MassTHUKOB, ONTUYeCKasi CH/ia
cobuparoiieli  JIMH3bI, PpaJUOAKTUBHBIA  (OH): TIJIAaHUPOBATh W3MepeHus; cobOupaTh
9KCTIepUMEHTa/IbHYI0  YCTaHOBKY W BBINOJIHATH U3MepeHUs, C/iefys TIpeJ/io’KeHHOMH
VHCTPYKLIMY; BBIYMC/IATH 3HaueHMe Be/MUMHbl M aHa/lM3MpOBaTh I0JyUyeHHble pe3y/bTaThbl C
YU6TOM 3a/laH HOW MOTPelHOCTA U3MepeHul;

—co0JTroIaTh TpaBMIIa TeXHUKHU Oe30racHOCTH 1pu paboTe ¢ 1abopaTopHbIM 000pyZOBaHKEM;
—pas3/ninyaTh OCHOBHbIE MPU3HAKU M3YUeHHBIX (PU3MUECKMX MOJe Jiel: MaTepuasbHas TOYKa,
abCo/ItOTHO TBEp/OE Teso, TOYeuHbI WCTOYHMK CBeTa, JyY, TOHKas JIMH3a, TJIaHeTapHas
Mo/ie/Ib aTOMa, HyK/IOHHasi MO/ieJ/ib aTOMHOT O $1/1pa;

—XapaKTepu30BaTh NMPUHLIUIIBI A€HCTBUSI M3yUeHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTOpOM Ha WX OmucaHus (B TOM YHC/Ie: CIUAOMETp, JAaTUMKHU T10JI0KEHUs], PACCTOSIHUS U
YCKOpeHHs, pakeTa, 5XOJIOT, OYKH, TIepUCKom, (oToamnmnapaT, ONTUYECKHe CBEeTOBOJpbI,
CMeKTPOCKOT, [103UMeTp, Kamepa BuibcoHa), UCMO/b3ysd 3HaHUS O CBOMCTBAx (PU3NUYECKUX
sIBJIEHUI 1 HeoOXouMble (hr3nUecKre 3aKOHOMEPHOCTH;

—MWCMO0/b30BaTh CXeMbl U CXeMaTU4Hble PUCYHKM H3yYeHHbIX TeXHUYeCKHUX YCTPOMCTB,
W3MepUTe/IbHBIX TIPUOOPOB M TEXHOJOTHUECKHX TMPOLIeCCOB TIPH  pelleHur yueOHO-
NpaKTUUYeCKUX 3a/jau; ONTUYeCKHe CXeMbl JJIsi IOCTPOeHusT N300paykeHHH B M7IOCKOM 3epKasie U
cobupatoliieii MH3e;

—TIPUBOUTEL TIPUMEPbI/HaX0AUTh MH(POPMALIMIO O MpUMepax MpPaKTUUeCKoro MCIOo/b30BaHKUs
¢bu3ruecKrx 3HaHUN B TIOBCEJHEBHOU »XKU3HU 1711 0becrieueHHst 6e30macHOCTH 1py oOpallieHn!
c mpubopaMy ¥ TeXHUUECKMMH YCTPOMCTBAMM, COXPaHEHHsI 3[0POBbsSl U COOJIOAEHUS] HOPM
5KO0JIOTMUEeCKOro TIOBeleHHsI B OKpY Katolllel cpefie;

—OCYILIeCTB/IATh TOUCK HHGOpMaLMU (PU3MUECKOr0 COZlep>KaHusi B ceTu VIHTepHeT,
CaMOCTOSITeJIbHO ~ (DOPMYJ/IMpYsl  NOWCKOBBIM  3alpoc, HaXOJuUTb IIYyTH  OIpeje/leHust
JIOCTOBEDHOCTH  TIOJIyUeHHOW UWHGOpMallMd Ha OCHOBe UMEKIIMXCS 3HAaHUM U
JIOTIOJIHUTE/IbHBIX UCTOYHHKOB;

—WCMO/b30BaTh TPU  BBIMOJIHEHUMA Y4eOHBIX 3aJlaHWi HayuHOTIOMYJ/ISIPHYHO JIUTepaTypy
¢u3nueckoro cojep)kaHusi, CIIpaBOYHble MaTepuasbl, pecypcbl ceTh VIHTepHeT; BJa/leTh
npuéMamMi KOHCIIeKTHPOBaHUsI TeKCTa, rpeobpa3oBaHusi WHGOpPMALMKM W3 OJHON 3HAKOBOM
CUCTEeMBI B JIPYTYIO;

—C037]aBaTh COOCTBEHHbIE TIMChbMEHHbIE W YCTHBIE COODIIeHHs] Ha OCHOBe MH(OpMaLyu U3
HECKOJIbKUX HCTOUHHWKOB (DM3MUECKOTO CO/lepKaHus, MyO/JIMUHO TIPe/ACTaB/sATh Pe3y/bTaThl
NIPOEKTHOM WM UCCIe[0BaTe/IbCKOM [1esiITe/IbHOCTH; TMPU 3TOM TIPaMOTHO HCIO/Ib30BaTh
V3yYeHHbIN TOHATHUMHBIM anmapaT M3y4yaeMoro pa3 fena (U3WKM U COINPOBOXZAATb
BBICTYIUIEHME TIpe3eHTaliell ¢ yuéToM 0COOeHHOCTel ayJUTOPHUU CBEPCTHHKOB.
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