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INPUHATO

HAa 3aceJaHMHU IeJarOTHYeCKOI0 COBETA IMIKOJIbI
npoTokoi oT «08» aBrycta 2023r. Ne 1
BBEZICHO B JICHCTBHE MPHUKA30M IO IIIKOJIE

oT «09» aBrycta 2023 r. Ne 147

IIpuiao:xenue k OOII OO0

OCOBEHHOCTH OIIEHKWU ITPEIMETHBIX PE3YJ/IbTATOB

Oco6GeHHOCTH OLIEHKHU ITPEIMETHBIX PEe3yJIbTATOB 10 YU€OGHOMY IIPEAMETY

«Puzmura»

1.CIMCOK MTOTOBBIX INIAHUPYCMBIX PpeE€3yjJbTaTOB C YKasaHHCM J9TallOB MHMX

dpopMUupOBaHUA U CIIOCOOOB OIIEHKU

K koHIy 00yueHHA B 7 KJIacce OOyYaIOUIUICA HAYIUTCH:

Crmoco0 oneHKH

HCII0JIb30BaTh MOHATHA: (QHU3HUYECKHEe W XUMUYECKUEe SIBJIEHUS,
HaOJII0/IeHNe, SKCIIEPUMEHT, MOJEJb, TUIOTe3a, eIUHUIIbI
(pusnUecKkrx BeJMYUH, aTOM, MOJIEKYJIa, arperaTHbIE COCTOSHUS
BemiecTBa (TBEpAOE, JKUJIKOE, Tra3000pasHOe), MeXaHHM4YeCcKoe
IBIKeHNE (paBHOMEDHOE, HEPABHOMEDPHOE, IMPSIMOJIUHENHOE),
TPAaeKTOPHs, PaBHOJIEUCTByIOIasA cwi, Aedopmanus (ymopyras,

ITACTUYECKAsT ), HEBECOMOCTb, COOOIIIAIOIIHECS COCY/IbI.

YerHbli onipoc

pasiuuaTh ABeHUuA (auddysus, TEmI0Boe ABUKEHUE UYaCTHI]
BEIIECTBa, PABHOMEPHOE JIBHKEHNE, HEPABHOMEDPHOE IBHKEHHE,
WHEpIUs, B3aWMMOJIEHCTBHE TeJ, PAaBHOBECHE TBEDPHABIX TeJI C
3aKPEIUIEHHOU OChIO BpaIlleHHs, Iepe/iada TaBJIeHUs TBEPAbIMU
TeJlaMH, JKUJKOCTAMH U Ta3amMu, aTrMochepHOoe 1aBJIEHUE,
IUIaBaHWE TeJI, IPEBpAIEHHs MeEXaHUYEeCKONW DHHEPTHH) IO
ONMCAHHUIO WX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,

JIEMOHCTPUPYIOITUX IaHHOEe (PU3UYECKOe sIBJIEHNE.

YcTHBIN O1Tpoc

PacCIio3HaBaTh IIPOABJICHHE M3Yy4E€HHDBIX (I)I/ISI/I‘IGCKI/IX ABJIEHUH B

YcTHBIN OIIpocC
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OKpy’KalollleM MHUpe, B TOM 4YHCJIe (PU3HUYecKre SIBJIEHUSA B
IpUpO/ie: TIPUMEPHI JABHIKEHUSA C PA3JIMYHBIMH CKOPOCTSIMH B
JKUBOUW M HEXKWBOU MPUPOJIE, JIENCTBUE CUJIBI TPEHUS B IIPUPO/E
U TEeXHUKe, BJIUSIHUE aTMOChEPHOTO /daBJE€HUS Ha KHUBOU
OpraHu3M, IJIaBaHUE PhIO, PhIYaru B TeJie YeJI0BeKa, IMPU 3TOM
IIEPEBOJINTh IPAKTUUECKYI0 33/1ady B Y4YeOHYI, BBIJIEJIATH

CYIIIECTBEHHBIE CBOMCTBA (Mpu3HaKK) (PU3MIECKUX SABJICHUN.

ONMCHIBATh M3yYEHHBIE CBOHCTBA TeJl U (usuueckue spjieHus, | [Ipaktuyeckas pabora
UCIoIb3ysl (U3NUYecKre BeJMUYUHBI (Macca, 00bE€M, IJIOTHOCTD
BEIIeCTBa, BpeMs, IyTh, CKOPOCTb, CPEAHAS CKOPOCTb, CHJIA
YIOPYTOCTH, CWJIA TSAXKECTH, BeC TeJja, CHUIa TPEHWs, JaBJieHHe
(TBEépmOro Tejya, JKUAKOCTH, Trasa), BBbITAJKUBAIOIIAA CHJIA,
MexaHUYecKas paboTa, MOIIHOCTD, IJIEYO CHJIBI, MOMEHT CHJIBI,
KO3 PULIEHT M10JIE3HOTO JlercTBUA MeXaHU3MOB,
KHHETUYeCcKass W IOTEHI[UAIbHAs JHEpPrus), MHPU OIUCAHUHI
IIPAaBUJIBHO TPAKTOBAaTh (PU3WUECKUN CMBICI HCIOJIb3YEeMBbIX
BEJINUMH, UX 0003HAUEHUS U €UHUIBI (QU3NUECKUX BEJTUYHH,
HaxXoAuTh (HOpPMYJIbl, CBA3BIBAIOIINE JAHHYI0 (QU3UYECKYIO
BEJIMUMHY C JPYTUMH BeJUYMHAMHU, CTPOUTh rpaduku

M3yYeHHBIX 3aBUCUMOCTeN (U3NUECKUX BEJTUUUH.

XapaKTepU30BaTh CBOMCTBA TeJl, (uU3UUecKue ABJIEHUA U |YCTHBIU OIIpocC
IIPOIIECChI, WCIOJIb3Ys MpaBWIa CI0KEHHUA Cui (BIOJIb OXHOM!
npsaMoi), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
paBWJIO paBHOBecHs pbryara (OJI0Ka), «30JI0TOE MPABUIIO»
MeXaHUKH, 3aKOH COXpDAaHEHUS MeXaHWYeCKONW 3SHepruu, Mnpu
3TOM /1aBaTh CJI0BeCcHYI0 (OPMYJIMPOBKY 3aKOHA M 3aIHCHIBATh

€ro MaTeMaTHU4€CKO€E BbIpaKEHHE.

00BbACHATh GU3NUeCKUe SBJIEHUsS, IPOIEeCChl U CBOMCTBA TeJi, B | YCTHBIN OIIPOC
TOM Yuciie 151 B KOHTEKCTe CUTyaIui
MIPAKTUKO-OPUEHTUPOBAHHOI'O XapakTepa: BBIABJIATH
IIPUYNHHO-CJIE/ICTBEHHBIE CBA3U, CTPOUTH OOBACHEHHE U3 1—2

JIOTUYECKHUX IIaroB C MCIIOJIb30OBAHHUEM 1—2 H3YUYEHHBIX CBOMCTBA

pusznueckux SABJICHU, dusnueckux 3aKOHa WU
3aKOHOMEPHOCTH.
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pelIaTh pacyéTHbIe 33Jlaul B 1—2 JIEUCTBUSA, UCIIOIb3YA 3aKOHBI | [IpakTuyeckas pabora
1 GpopMyJIbl, CBA3BIBAOIINE (PU3NUYECKUEe BEJIMYUHBI: HA OCHOBE
aHaJIM3a YCJOBHA 3a7a4yd 3allUChIBaTh KpAaTKOe YCJIOBHE,
MOZCTaBAATh PU3NYECKre BeJIMYUHBI B (POPMYJIBI U IPOBOAUTH
pacy€Thl, HAXOAUTH CIPABOYHBIE JIAHHBbIE, HEOOXOAVMbIE JIS
pellleHUs 3ajlad, OLIEHUBATh PEATUCTUYHOCTh IOJIydeHHOU

(pu3uUecKol BESTMYUHBI.

pacro3HaBaTh IPOOJEMBI, KOTOPbIE MOKHO PENIUTh HPHU | YCTHBINA OIIPOC
noMomy (GU3NUYECKUX METOJO0B, B OMNHCAHUU UCCIENOBAHUA
BBIJIEJISATH IIPOBEPSIEMOE TIPEITIOIOKeHNE (TUIIOTE3Y), pa3IndaTh
U UHTEPIPETUPOBATh IOJYUYEHHBI Ppe3yJbTaT, HaXOJUTh

OINOKU B XOJe OIIbITa, IIPOBOAUTDH BBIBOARLI I1I0 €TI0 pe€3yJIbTaTaM.

IIPOBOJIUTH OIBITHI 110 HAOJIIOIEHUIO (PUBUUECKUX SBJIeHUN iy | JlabopaTopHas pabora
(usznyeckux CBOUCTB Teji: (GOPMYJIUPOBATh IIPOBEpPsiEMbIE
MPEATIONIOKEHUsA, COOUpPATh YCTAHOBKY W3 MPEIJIOKEHHOTO
000py/IOBaHUs, 3alMChIBATh XOJ[ OINbITA U (HOPMYJIUPOBATH

BBIBO/IbBI.

BBINIOJIHATH MPsAMble U3MEPEHUs PAacCTOsIHUS, BpeMeHHU, Macchl | [IpakTuyeckas paboTa
Tesla, 00BEMA, CWJIBI U TeMIepaTypbl C HCIOJIb30BaHUEM
AQHAJIOTOBBIX W ITU(MPOBBIX TPUOOPOB, 3aNUCHIBATH IIOKA3aHUSA
npubOpOB € Y4YE€TOM 3aJaHHONH abCOIOTHOM MOTPEenIHOCTU

M3MepeHUl.

IIPOBOJIUTH HCCJIEZIOBAHUE 3aBUCUMOCTH OJHOH dusmdeckoi | [IpakTimyeckas pabora
BEJIMYUHBI OT JAPYTOM € MCIOJIb30BAHUEM IPSIMBIX U3MEPEHUH
(3daBHCHMOCTH TIyTH PaBHOMEPHO JBIIKYIIErocsi Tejaa  OT
BPEMEHU JIBHKEHUs TeJla, CHJIbI TPEHHs CKOJIbKEHHs OT Beca
TeJia, KauecTBa 00pabOTKU MOBEPXHOCTEN TEJI U HE3ABUCHMOCTH
CUJIBI TpEHUs OT IUIOMAQJIU COINPUKOCHOBEHUS TeJ, CUJIbI
YOPYTOCTH OT YAJUHEHUSA MPYKUHBI, BBITAJIKUBAIOMIEN CUJIBI OT
00b€Ma MOTPYKEHHOM YaCTU TeJjia U OT IJIOTHOCTH KUJAKOCTH, eé
HE3aBUCHUMOCTH OT IUIOTHOCTH TeJia, OT IVIyOMHBI, HA KOTOPYIO
MIOTPY’KEHO TeJI0, YCJIOBUU IUIaBAHUS TeJI, YCJIOBUH PaBHOBECHUS
ppruara u OJIOKOB, y4acTBOBaTh B IUIAHHPOBAHUH YueOHOTO

rccesiefloBaHus, coOMpaTh YCTAHOBKY M BBINIOJIHATH M3MeEPEHUs,
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clenys TPeJIOKEHHOMY IUIaHy, (QUKCHPOBATh Pe3yJIbTaThl
IOJTyYEHHON B3aBUCHUMOCTH (U3UYECKUX BEJIUYUH B BUJE
MIPEJIOKEHHBIX Ta0JUIl W TPaUKOB, IMIPOBOJAUTH BHIBOJABI IO

pe3yJibTaTaM UCCIIe/IOBAHUS.

MIPOBOJUTh KOCBEHHble wu3MepeHUs ¢usnueckux BeanunH | [IpakTuyeckas paboTa
(IJIOTHOCTH BelllecTBA »KUJIKOCTU U TBEP/IOTO TeJIa, CHUJIa TPEHUA
CKOJIbKEHUS, JlaBJleHHe BO3/yXa, BBITAJIKUBAOIIAA CHJIA,
JleCTByIOIlad HAa  IOTPY:KEHHOE B  JKUJAKOCTb  TeJIo,
K023 PUIMEHT I0JIE3HOTO JIEUCTBHUA IPOCTBIX MEXaHU3MOB),
ciaenys  TPeAJOKeHHOU HWHCTPYKIMU: TPU  BBINOJHEHUU
U3MepeHUN CcoOHpaTh SKCIEPUMEHTAJIbHYI0 YCTaHOBKY U

BBIYHCJIATHh 3HAUEHHE HCKOMOM BEJIMUMHEI.

co0JII0/1aTh TPaBUJIa TEXHUKU 0€30T1aCHOCTH IpH paboTe ¢ YCTHBIH oIpoc

J1abopaTopHBIM 000PY/IOBAaHHEM.

UMeTb Ipe/ICTaBJIeHWe O IPUHIUIAX JeHCTBUSA NPUOOPOB U | YCTHBIM OMPOC
TEXHUYECKUX YCTPOHCTB: BEChl, TEPMOMETpP, JAHUHAMOMETD,
coobOmIaomuecs cocyabl, OapoMeTp, phIYar, IOJABMKHBIN U

HEITO/IBM>KHBIH 0JIOK, HAKJIOHHAS IJIOCKOCTb.

XapaKTepU30BaTh MPUHIUIBI JEeUCTBUSA U3YYEHHBIX MPUOOPOB U | YCTHBIH OIPOC
TeXHUYECKUX YCTPOUCTB C UCIOJIb30BAHNEM HX ONMCAHUA (B TOM
qyuce: MOAIIUITHUKY, yCTPOICTBO BOZIOTIPOBO/IA,
TU/paBJINYeCKU IIpecc, MaHOMETDP, BBICOTOMED, IOPIIHEBOM
HAcocC, apeoMeTp), UCHOJIb3ys 3HAHUA O CBOMCTBaX (PU3UYECKUX
ABJICHUU " HeoOX0oIMbIe duszuyeckue 3aKOHBI "u

3aKOHOMEPHOCTH.

IIPUBOAUTh IpUMephl (HaxoAUTh HHGOPMAIUIO O NpuUMepax) | YCTHBIN Ompoc
MIPAKTUYECKOTO  WCIOJIb30BaHUA (QU3NYECKHX 3HAHUU B
MIOBCETHEBHOU KU3HU i obecriedeHHss OE€30MMacHOCTH TP
obpameHun ¢ TpubOpaMHd U TEXHHUYECKHUMH YCTPOMCTBAMHU,
COXpaHeHUs 3JI0POBbsI M COOJIIOZIEHUS HOPM S5KOJOTUYECKOTO

MIOBEIEHNs B OKPYKAIOIIEH cpefie.

OCYIIIECTBJIATH OTOOP UCTOYHHUKOB HHGpopMauu B MIHTepHETE B | YCTHBIN OIIPOC

COOTBETCTBUM C 3aJaHHBIM IIOHMCKOBBIM 3aIIpPOCOM, Ha OCHOBE

[okymeHT co3aaH B anekTpoHHon chopme. Ne 19 ot 25.09.2024. NcnonHutens: 3abuposa [.M. 0 3IEKTPOHHbINA
CtpaHuua 4 us 21. Ctpanuua cosaana: 25.09.2024 17:52 =¥ TATAPCTAH



HMEIOITNUXCA 3HAHUH U HYTéM CpaBHEHUA  PaA3JIMYHBIX
HCTOYHHUKOB BBIJCJIATDH I/IH(bOpMaI_II/IIO, KOTOpasa ABJIAETCA

IIPOTHBOPEUNBOU WJIN MOKET OBITh HETOCTOBEPHOU.

WCIOJIb30BaTh ~ IIPU  BBINOJHEHUW  Y4YeOHBIX  3aJaHUM | YCTHBIN OIIpoc
HAYYHO-HOMIYJIAPHYIO JINTEPATYpy (PU3UUECKOro COAeprKAHUA,
CIIpAaBOYHBbIE MaTepuasbl, pecypcbl ceTu VHTepHeT, BjajzieTh
IpUEMaMU  KOHCIIEKTUPOBAaHUSA  TeEKCTa, IpeoOpa3oBaHUs

WHOOpMaINHU U3 OJTHON 3HAKOBOUM CHCTEMBI B IPYTYIO.

CO371aBaTh COOCTBEHHBIE KpAaTKHE ITHUCbMEHHBbIE U YCTHBIE | YCTHBIN OIIPOC
COOOIIEHNsI HA OCHOBE 2—3 HUCTOYHUKOB WH(MOpMAaIWU, B TOM
YyucIIe ITyOJTMYHO ITPOBOJINTD KPATKHeE COOOIEHUS O Pe3yIbTaTax
IIPOEKTOB WJIN Y4YeOHBIX HCCIEIOBAaHUU, MPU 3TOM TPAMOTHO
HCIOJIb30BaTh M3yYeHHBIM TMOHATUMHBIA ammapar Kypca

(u3uKH, CONPOBOXKAATH BBICTYIUIEHUE ITpe3eHTalel.

MDY BBINIOJITHEHUM YYEeOHBIX IIPOEKTOB U  HCCJIEIOBAaHUU | YCTHBIN OIIPOC
pacupeniesiiTh O0A3aHHOCTA B TPYIIlE B COOTBETCTBUU C
IIOCTABJIEHHBIMHU 3aJadyaMM, CJIEJUTHh 3a BBINOJHEHHEM IIIaHa
JIEMCTBUH, OIEHHUBAaTh COOCTBEHHBIN BKJIAJ B JeATEJIbHOCTH
IPYINbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aWMOJEUCTBUE,

YUYUTBHIBAsA MHEHUE OKPY>KAIOIINX.

K xoHIy o0yueHnus B 8 ki1acce ooyuarouiuiica Hayuurcsa: | Criocoo orneHKn

HCIIOJIb30BATh MOHATHUA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE | YCTHBIU OIIPOC
JIBUJKEHHEe AaTOMOB M MOJIEKYJI, arperatHble  COCTOSIHUSA
BelllecTBa, KpUCTA/INYeCKUe U aMOpdHBIe Tesla, HaCBIIeHHBIN
Y HEHACBIIIEHHBIN Iap, BJIAKHOCTb BO3/AyXa, TeMIIEpaTypa,
BHYTDEHHASI JHEpPrus, TeIJIOBOM JIBUTaTeJb, 3JIeMeHTapHBIN
3JIEKTPUYUECKUM 3aps/, dSJIeKTpUYecKkoe II0Jie, IMPOBOAHUKHU U
JINBJIEKTPUKU, TOCTOSAHHBIU 5JIEKTPUYECKUU TOK, MarHUTHOeE

I10JI1e.

pasauuaTh sSBJeHUS (TeIIoBoe pacIIupeHre U  CXKaTHe, | YCTHBIN OIpoc
TeIIoIepeaayva, TEILJIOBOE paBHOBecHE, cMadyuBaHUeE,
KamMUIIpHBIE sIBJIEHUs], UCIapeHre, KOH/IeHC AU, TIJIaBJIeHUE,
Kpuctasusanus (OTBEpZeBaHUE), KHUIIEHHE, TeIolepeaaya

(TETIOMPOBOAHOCTD, KOHBEKIIUS, U3JIYUEHUE), BJIEKTPU3AIU
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TeJI, B3aUMO/IEHICTBHE 3aPJIOB, JEUCTBUSA 3JIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHEe, B3aMMOJIEICTBUE MAarHUTOB, JEUCTBUE
MarHUTHOTO TOJIA Ha IPOBOJAHUK C TOKOM, 3JIEKTPOMarHUTHAS
WH/YKITUS) 110 OITMCAHHIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE

OIIBITOB, AEMOHCTPUPYIOININX JAaHHOE (I)I/ISI/I‘-IeCKOG ABJICHHE.

pacmo3HaBaTh MPOsIBJIEHNE U3YYEHHBIX (PU3UUECKUX SBJIEHUH B | YCTHBIA OIIPOC
OKpY’KaIoIlleM MHpEe, B TOM 4mHcjie (u3nyeckue sBJIEHUSA B
IIPUPO/Ie: IOBEPXHOCTHOE HATSKEHHE U KAWLISPHbIE SIBJIEHUSA
B IIpUpOZie, KPHUCTA/UIBI B Ipupoje, wusiaydeHue CoJHIQ,
3aMep3aHue BOJIOEMOB, MOpCKHe Opu3bl, 0Opa3oBaHUE POCHI,
TyMaHa, WHes, CHera, JJIEKTPUYECKHe SIBJIeHUs B aTMocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE IoJie 3eMJIH,
Zipeiid MOJ0COB, POJIb MATHUTHOTO TOJIA JJIS KU3HU Ha 3eMJle,
MOJISIPHOE CUSTHUE, IIPU 5TOM I€PEBOJUTD MPAKTUYECKYIO 33/1a9y
B y4eOHYI0, BBIIEJIAITh CYIlECTBEHHbIE CBOWCTBa (IIPU3HAKU)

(pusmyecKux sABJIEHUM.

ONHCHIBaTh W3yUYeHHbIE CBOMCTBA TeJl U (GU3HUUecKue siBjeHusd, | [Ipakruyeckas pabora
HCIIOIB3YsT (PU3UUECKHE BEJIMYUHBI (TeMIlepaTypa, BHYTPEHHSIS
SHEPTHus, KOJIMYECTBO TEIUIOThI, yJieJbHAs TEIJIOEMKOCTh
BEIIIECTBA, y/leJIbHAS TeIUIOTA IUIABJIEHUS, y/eJbHAs TeIUIoTa
mapooOpa3oBaHus, VyAeJAbHAsA TEIUIOTA CrOpPaHUA TOIUINBA,
KO3(PUITMEHT TOJE3HOTO [IEMCTBUA TEIJIOBOM  MAaIIIMHBbI,
OTHOCUTEJbHAs BJIAXKHOCTh BO3/lyXa, 3JEKTPUYECKUH 3aps,
CWJIa TOKAa, OJJIEKTPUUECKOE HAIpsIKEHUe, COIMPOTUBJIEHUE
IIPOBOJIHUKA, V/AEJIbHOE CONMPOTUBJIEHHE BeIllecTBa, pabora u
MOIITHOCTh 3JIEKTPUUYECKOTO TOKA), MPU OIHMCAHUM ITPABUJIBHO
TPAKTOBaTh (PUBUYECKUH CMBICJ HCIIOJIb3YEMbIX BEJIMYUH,
0003HaUeHUSI W €IUHHUIBI (DU3NUECKUX BEIUYUH, HAXOIUTH
(dopmybl, CBA3BIBAOIKE JAHHYI0 (U3UYECKYI0 BEJIMUHHY C
JIDYTUMH ~ BEJIMYUHAMU, CTPOUTh TrpadUKU  H3yUYEHHBIX

3aBUCUMOCTeN PU3NUECKUX BeJIMYLH.

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKHe SABJIEHUA W |YCTHBIH OIPOC
IIPOIIEeCCHI, HCIIOJIb3YS OCHOBHBIE MOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUUECKON TeOpUM CTPOEHHs BEIeCcTBa,

MIPUHITAT CyTIEPIIO3UIINHU IT0JIel (Ha KaueCTBEHHOM YPOBHE),
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3aKOH COXpaHeHud 3apAza, 3akoH Oma Jj1g yyacTKa Lielld, 3aK0H
JIxxoysa-JleHna, 3aKOH COXpaHEHUA JHEPryuu, IIPU 3TOM YMeEThb
¢gopMmynupoBaTh 3aKOH M 3alUCBIBATh €ro MaTeMaTHU4YecKoe

BBIpAJKEHUE.

00BACHATh (PU3HUUECKUE TIPOIIeCChl U CBOMCTBA TeJI, B TOM YHCJIE | YCTHBINA OIIPOC
U B KOHTEKCTE CHUTyallUd IPAKTUKO-OPUEHTHPOBAHHOIO
XapakKTepa: BBIABJIATh IPUYUHHO-CJIEJCTBEHHBIE CBSA3U, CTPOUTD
00BACHEHNE U3 1—2 JIOTUYECKUX IIaroB C UCIIOJIb30BAHUEM 1—2
M3YyYEHHBIX CBOWCTBA (UBUYECKUX HABJIEHUN, (UNUECKUX

3aKOHOB WJIN SaKOHOMepHOCTeﬁ.

pelaTh pacuéTHbIe 33/1a4M B 2—3 JIEUCTBUA, UCIOJIB3Ys 3aKOHBI | [I[pakTueckas pabora
1 (popmyJibl, CBA3BIBAIOIUE (pU3MUECKIE BEJIMYUHBI: HA OCHOBE
aHaJIN3a YCJIOBUA 33/1auMl  3alUCBIBATh KPAaTKOE YCJIOBHE,
BBISIBJIAATh HEJIOCTATOK JIAHHBIX JIJIs PEllleHus 33J1a4M, BRIOUpaTh
3aKOHBI U (OPMYJIbI, HEOOXOUMBIE JIJIsI €€ PEIIeHNs, IIPOBOAUTD
pacuéTbl M CpaBHUBATh IIOJydeHHOe 3HaueHue (HU3UUYECKOUN

BEJIMYHNHDBI C U3BECTHBIMH JaHHBIMH.

pacro3HaBaTh IMPOOJEMBI, KOTOPhIE MOKHO PEIIUTh IPHU | YCTHBINU OIIPOC
noMomy  (QU3NYECKUX  METO/I0B, HCHOJIb3ysd  ONHCAHUE
HCCJIeIOBAHUSA, BBIIENATh IPOBepseMoOe  IIPeAIoJIOXKeHUe,
OIl€HMBATh MPAaBWJIBHOCTh MOPSA/IKA MPOBEJIEHUA UCCIeOBAHUAA,

IIPpOBOJUTDH BBIBOAEGI.

IIPOBOJIUTH OIIBITHI IO HAOJIIO/IEHUIO (pU3HMUECKUX sABJIeHUN wiau | JlabopaTopHas pabora
(usnueckrx cBOHCTB Tes (KaWIAPHbIE SBJIEHUS, 3aBUCUMOCTD
JIaBJIEHUS BO3JlyXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTHU
Ipollecca OCTHIBAaHHSA M HarpeBaHUSA MPHU H3JIyYeHUH OT IIBETa
u3IyJamomiern  (IoryomarmIe)  MOBEPXHOCTH,  CKOPOCTh
HCITAPEHUS BOJIBI OT TEMIIEPATYPhI KUAKOCTH U IUIOIIAU €€
IIOBEPDXHOCTH,  DJIEKTpHU3alsi TeJl W  B3aMMOJEUCTBHE
DJIEKTPUYECKUX  3apAN0B,  B3aUMOJIEMCTBHE  IMOCTOSHHBIX
MAarHuTOB, BU3yaJaW3alisl MATHUTHBIX IIOJIEH ITOCTOSHHBIX
MAarHuTOB, JAEHCTBHUSA MAarHUTHOTO II0JIS Ha IIPOBOJHUK C TOKOM,
CBOMCTBA  3JIEKTPOMAarHWTa, CBOMCTBA  BJIEKTPOJIBUTATES

IIOCTOSTHHOTO TOKA): (OPMYyJIUpPOBaTh MpPOBeEpsieMble
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IpEeNOJIOKEeHNsA, cOOUpPATh YCTAHOBKY U3 IPEIJIOKEHHOTO
o00OpyZOBaHUs, OMNHCBHIBATH XOF ONbITa ¥ (HOPMYIUPOBATH

BBIBO/IBI.

BBIIIOJIHATD IIPAMBIE U3MEPEHUA TEMIIEPATYPHI, OTHOCUTEJILHOU HpaKTI/I‘-IeCKaH pa60Ta
BJIA’KHOCTHU BO3ayXxa, CHJIBI TOKaAQ, HaIlpAXEHUA (¢
HCIIOJIb3OBAaHHUEM AHAJIOT'OBBIX HpI/I60pOB u JaTUYHUKOB
(I)I/ISI/I‘-IGCKI/IX BE€JIMYNH, CPAaBHUBATb PE3YJIbTAThbI I/IBMepeHI/Iﬁ ¢

YYETOM 3aJIaHHOM aOCOTIOTHOM ITOTPENTHOCTH.

IIPOBOJIUTH HCCJIEZIOBAHME 3aBHUCUMOCTH OJHOM dusmdeckoi | [IpakTuyeckas pabora
BEJIMUUHBI OT JPYroil ¢ HCHOJIb30BAHUEM IPAMBIX M3MepeHUN
(3aBUCUMOCTh COIIPOTUBJIEHHUS IIPOBOJIHUKA OT €ro JIJINHBIL,
IUIOWIAZ TIOIIEPEYHOr0 CeYeHUs U YAEeJIbHOTO CONPOTHUBJIEHUSA

BelieCTBa IIPOBOJHHNKA, CUJIBI TOKA, UAYIIIErO 4epe3 IIPOBOJHHUK,

OT HaIpAKeHUsA Ha IIPOBOJITHUKE, HccsieloBaHue
II0CJIe/I0BATEIbHOTO u NapauiesIbHOTO COeJINHEeHU U
IIPOBOJIHMKOB):  IUIAHUPOBAaTh  HCCJIENOBaHUE,  COOMpATh

YCTAHOBKY U BBIINIOJIHATh U3MEPEHUsA, CIelysd MPeJIoKeHHOMY
I1aHy, GUKCUPOBATh Pe3yJIbTaThl MOJYYEHHOU 3aBUCUMOCTU B
BH7le TaOJIUIl U TpapUKOB, TPOBOJUTD BBIBOBI II0 Pe3ysIbTaTaM

HACCJIeIOBAHUS.

MIPOBOJUTh KOCBEHHbIe wu3MepeHUs (usndyeckux BenauunH | [IpakTuueckas paboTa
(ymenpHas TEIJI0EMKOCTh BEIeCTBa, CONIPOTUBJIEHUE
MIPOBOJHUKA, paboTa YW MOIIHOCTh 3JIEKTPUUECKOTO TOKa):
IUIAHUPOBAaTh U3MepeHus, coOupaTh SKCIEPUMEHTAJIbHYIO
YCTAHOBKY, CJielysl MpeAJIoKeHHOU WHCTPYKIIUU, U BBIUUCJIATH

3HA4Y€HUE BE€JINYHNHDI.

co0JII0/1aTh MpaBUJjIa TEXHUKU 0e301acHOCTHU Ipu paboTe ¢ YerHbli ompoc

J1abopaTopHBIM 000PYIOBAaHUEM.

XapaKTepU30BaTh MPUHIUIBI JeUCTBUSA U3YyUEeHHBIX TPHUOOPOB U | YCTHBIH OIpoC
TEXHUUYECKUX YCTPOUCTB C UCIOJIb30BAHUEM UX OIHMCAHUA (B TOM
YUCJIe: CHCTeMa OTOIUIEHHWs JIOMOB, THUTPOMETP, I1apoBas
TypOHWHA, aMIIepMEeTP, BOJBTMETDP, CUETUHK SJIEKTPUIECKOU
SHEpPTUM, BJIEKTPOOCBETUTEIbHbIe IPUOOPHI, HarpeBaTesbHbIE

3JIEKTPOIPHUOOPHI (mpumepsl), dJIEKTpUYecKue
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IIPEIOXPAHUTEIH, 3JIEKTPOMATHUT, BJIEKTPOJIBUTATEITh
IIOCTOSSHHOTO  TOKAa), HCIOJb3ys 3HAHUA O  CBOHCTBAxX
(usmueckux  ABJIEHUU  © HeoOXo/Mble  (PU3UUECKHE

3aKOHOMEPHOCTH.

pacro3HaBaTh  IPOCThle  TEXHUYECKHE  YCTPOMCTBA U | YCTHBIU OIPOC
U3MepUTeJIbHbIe TPHUOOPHI 10 CXeMaM H  CXeMaTUYHBIM
pUCyHKaM (SKHUJKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETP, JIBUTATEb BHYTPEHHErO CTrOpaHUsA, 3JIEKTPOCKOII,
peocTaT), COCTaBJISITh CXeMbl JJIEKTPUUYECKUX Ieledl ¢
IIOC/IEI0BATEIHHBIM U MMAaPAJLJIETLHBIM COeJUHEHNEM BJIEMEHTOB,
pasyiinyasi ycJIOBHbIE O0O3HAUEHHs 3JIEMEHTOB 3JIEKTPUUECKUX

LeIemn.

IIPUBOAUTh IpUMeEpPHl (HAXOAUTh WHGOPMAIUID O MpuMepax) | YCTHBINA OIpoC
MIPaKTUYECKOTO  MCIOJIb30BaHUA (U3NYECKUX 3HAHUU B
IIOBCETHEBHOU KU3HU JJjiA obecrnedeHHUss Oe30MMacHOCTH TPHU
obpalieHUM ¢ NpuUOOpaMU W TEXHHYECKUMH YCTPOUCTBAMU,
COXpaHEHUs 3/I0POBbs M COOJIIOJEHUS HOPM S5KOJIOTUUYECKOTO

MIOBEZIEHUS B OKPYKAIOIIEN CpeJie.

OCYIIIECTBJIATH MOUCK NH(POpMAITUHN (PUBNUECKOTO COZeP>KaHMUA B | YCTHBIU OIIPOC
HHTepHeTe, HA OCHOBE UMEIOIIUXCA 3HAHUN U IIyTéM CpaBHEHUS
JIOIIOJTHUTEIbHBIX ~ UCTOYHUKOB  BBIAEIATh  HUHGPOPMAIUIO,
KOTOpasi ABJIAETCS IPOTHUBOPEUYMBON WU MOXKET OBITh

HEJOCTOBEPHOM.

WCIIOJIb30BaTh  NPU  BBINOJIHEHUM  y4eOHBIX  3a/aHUll | YCTHBIN OIIpoC
HAYIHO-TIOMYJISIPHYIO JINTEPATypy (PU3UUYECKOTO COJIepKaHUA,
CIIpaBOUYHBIE MaTepHasbl, pecypchl cetH IHTepHET, BafEeTh
MpUEMaMU  KOHCIEKTHPOBAHUSA  TeKCTa, IMpeo0pa30BaHUA

“HOOpMaALINHU U3 OTHOU 3HAKOBOU CUCTEMBI B IPYTYIO.

co3/laBaTh COOCTBEHHBIE IIHCbMEHHBbIE M KpaTKHWE YCTHBIE | YCTHBIN OIPOC
coobmmenusi, o0000mas wHPOPMANMIO U3  HECKOJIBKUX
MCTOYHUKOB, B TOM YHCJI€ IYOJUYHO IMPEJICTABIATH PE3YIbTaThI
IIPOEKTHON WJIM HCCJIEIOBATEILCKOU JeATETbHOCTH, IIPU 3TOM
IPAaMOTHO MCIIOJIb30BaTh H3yUYEHHBIH IMOHATHHHBINA almapar

Kypca ¢GU3UKHU, COIPOBOK/IATh BBICTYILJIEHIE ITPe3eHTaIlHeN.
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IIpU  BBITIOJIHEHUM YyYeOHBIX IIPOEKTOB U  HCCJIEOBAHUU | YCTHBIN OIIPOC
(pu3mUeCcKUX MPOIECCOB PACIPEEIATH 00SI3aHHOCTHA B TPYIIIIE B
COOTBETCTBHUU C IIOCTAaBJIEHHBIMU 33/auyaMH, CJIEIUTHh 3a
BBIIIOJTHEHWEM IIaHA JIEUCTBUM UM KOPPEKTHUPOBAaTh €ro,
OIIEHWBATh COOCTBEHHBIA BKJAQJ, B JIEATEJHHOCTH TPYIIIIHI,
BBICTPANBAaTh KOMMYHHKATUBHOE B3aWMMOJENCTBHE, MPOSIBIIAL

TOTOBHOCTD pa3peniaTb KOH(I)J'II/IKTI)I.

K xoHIIy 00yueHHus B 9 KjIacce ooyuaouuicsa Hayuurcsa: | Cmocod oneHKn

HCIIOJTb30BATh MMOHATHUS: CUCTEMA OTCUETA, MaTEpHUAIbHASA TOUKA, | Y CTHBIUA OITPOC
TPAEKTOPHs, OTHOCHUTEJIBHOCTh MEXAaHHUYECKOTO JIBMIKEHWUS,
nedopmanys (ympyras, IUTACTUYECKAs), TpeHue,
IIEHTPOCTPEMUTEJIPHOE YCKOPEHNE, HEBECOMOCTDb U IePerpy3KHu,
IIEHTP TS’KeCTH, abCOJIIOTHO TBEpJIOE TEJO, ILEHTP TAKECTH
TBEP/IOTO Tejla, pPAaBHOBECHE, MeXaHUUYEeCKHe KoJyiebaHUus U
BOJIHBI, 3BYK, WH(MPa3ByK U YJIbTPA3BYK, 3JIEKTPOMarHUTHbBIE
BOJIHBI, IITKAaJIa 3JIEKTPOMATHUTHBIX BOJIH, CBET, OJTU30PYKOCTh U
JTAJTbHO30PKOCTD, CIIEKTPHI UCIIyCKAHUA U TOTJIOMIEHU, aTbda-,

Oera- u raMMa-u3Jay4€HUA, U30TOIIbI, AA€PpHAaA SHEPTETHUKA.

pasauuaTh  sABJeHUsA (paBHOMEpPHOE ¥  HEPAaBHOMEPHOE | YCTHBIHU OIpocC
MIPSAMOJIMHEHHOE JIBUKEHNE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE
JIBIJKEHME, CBOOOTHOE T1a/IEHHE TeJl, PABHOMEPHOE JBHIKEHHE T10
OKPY?KHOCTH, B3aUMOJEWUCTBHUE TeJ, PEaKTHBHOE [BHKEHUE,
KoJiebaTeIbHOE JIBMJKEHUE (3aTyxalollllie ¥ BBIHYK/IEHHBIE
KoJiebaHMs1), pe30HAHC, BOJTHOBOE JIBHJKEHHE, OTPaKeHUE 3BYKA,
MPsAMOJIMHENHOE pacIpOCTPaHEHNE, OTPAKEHUE U IIPEIOMJIEHUE
CBeTa, IIOJITHOE BHYTPEHHEE OTPaKeHHEe CBeTa, pas3JIoKeHHe
0esI0oro0 cBeTa B CIEKTP U CJIOXKEHHE CIIEKTPaJbHBIX I[BETOB,
JTUCTIEPCUS CBETa, ecTeCTBEHHAs PaIN0AKTHUBHOCTD,
BO3HUKHOBEHUE JIMHEUMYATOTO CIEKTpA HM3Jy4YeHHsA) II0
ONMCAHHUIO WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,

JIEMOHCTPUPYIOIINX JITaHHOE (pU3UdecKoe sABJIeHUE.

pacro3HaBaTh NPOsIBJeHNE U3YyUeHHBIX (U3NUECKUX SABJIEHUU B | YCTHBINA OIIPOC
OKpyKamwliieM Mupe (B Tom uuciae ¢uznuueckue sBJIEHUA B

nmpupoze: NMpujirnBbl U1 OTJIMBbI, ABUKEHHE IIJIAHET CostHeUHOH
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CHUCTEMBbI, pEaKTUBHOE [IBM)KEHUE JKUBBIX OPraHU3MOB,
BOCIIpUSATHE 3BYKOB >KUBOTHBIMHU, 3eMJIETPSICEHUE,
celicMuJecKue BOJIHBI, I[yHaMH, 5XO, IIBeTa TeJl, ONTHYeCKue
SABJIEHUsI B TIpUpPOZle, OMOJIOTUYECKOe JeWCTBUE BHAUMOTO,
yJIbTPadUO0IJIETOBOTO 5 PEHTIE€HOBCKOTO U3JIy4eHUH,
€CTEeCTBEHHBI PaJINOAKTUBHBIA (POH, KOCMHUUECKHE JIYYH,
PaINOAKTUBHOE HU3JIydeHUE IMPUPOAHBIX MUHEPAJIOB, JEUCTBUE
PaJIMOAKTUBHBIX U3JIyUeHUU Ha OPraHU3M 4eJIOBeKa), IPU 3TOM
IIEPEBOJINTh TMPAKTUUYECKYI0 33Jlauy B YYeOHYIO, BBIJEJIATH

CyIIleCTBEHHBIEe CBOMCTBA (Ipu3HaKK) (PU3NIECKUX ABJIEHUHN.

OIMCHIBATh M3yYEHHBIE CBOHCTBA TeJl U (pusuueckue sBjeHus, | [Ipakruyeckas pabora
HCIIOJIb3ysl (U3MUecKre BeIUYNHbl (CpefHsAs U MTHOBEHHas
CKOPOCTh Tejla IPU HEPaBHOMEPHOM JBWKEHUU, YCKOpPEHUE,
nepeMeleHne, IMMyTh, YIJIOBasg CKOPOCTb, CWJa TPEHU:dA, CHJa
YIPYTOCTH, CHJIA TSXKECTH, YCKOPEHUEe CBOOOJTHOTO TaJ/IeHHs, BEC
TeJa, UMIIYJIbC Tejla, UMITYJIbC CHJIBI, MeXaHudeckas pabora u
MOIIIHOCTDb, IIOTEHIIMaJbHAA 3JHEpPrusA Tesja, IIOJHATOTO HaJ
IIOBEPXHOCTBHIO 3€MJIM, IOTeHIMaJibHAasd SHEprus C:KaTou
NpY’KUHBI, KUHETHUYeCKass HHeprus, NOJHasd MeXaHu4decKas
SHEpPTUs, MepPUoJ, YW YacToTa KojeOaHWH, JIJIMHA BOJIHBI,
IPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBeTa, IIOKa3aTeslb
IIpeJIOMJIEHUS CpeZibl), IPU ONKCAHUU INPABUJIBHO TPAaKTOBAaTh
(usnuecKkuil CMBICJI UCIOJIB3YEMBIX BeJNYUH, 0003HAUEHUA U
eqUHUIBl  (QU3NYECKUX BEeJIWYMH, HaXOAUTh (OpPMYyJIbI,
CBA3BIBAOIME [JTAHHYI0 (PU3NYECKYI0 BeJIWYMHY C JPYTUMHU
BeJINUMHAMM, CTPOUTh TpaUKM U3yUYEeHHBIX 3aBUCUMOCTEUN

(l)I/ISI/ILIeCKI/IX BE€JIMYHH.

XapaKTepu30BaTh CBOHCTBA Tes, GU3NUYECKHe SBJIeHUs U |YCTHBIN OIPOC
IIPOLIECCHI, HCIIOJb3ysA 3aKOH COXPAaHEHUWsS JSHEPruu, 3aKOH
BCEMUPHOI'0 TATOTEHU S, IPUHIINI CyNEePIIO3UINUU CUJI, IPUHIINUI
oTHOcuTesbHOCTH  l'anmiesa, 3akoHbl HbHOTOHA, 3akoH
COXpaHEHHs HMILYJIbCA, 3aKOHBbI OTPa)KeHUs U IIPeIOMJIEHUSA
CBETA, 3aKOHBI COXPAHEHU 3aPsAI0BOT0 ¥ MAaCCOBOTO YHCEJ ITPU
SAJIEPHBIX peaknusax, Npu 3ToM QOPMYJIMPOBaTh B3aKOH U

3allCbIBATb €0 MaTEMaTHUYE€CKOE BbIpa*KE€HHE.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 19 ot 25.09.2024. NcnonHutens: 3abuposa [.M. 0 3IEKTPOHHbINA
CtpaHuua 11 u3 21. CtpaHuua cosfana: 25.09.2024 17:52 =¥ TATAPCTAH



00BsSICHATh (PU3UUECKHUE TIPOIIECChl U CBOMCTBA TEJI, B TOM YHCJIE | YCTHBIN OIIPOC
U B KOHTEKCTE CHUTyallud IPAKTUKO-OPHEHTHPOBAHHOTO
XapakKTepa: BBIABJIATh HIPUINHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTD
00bsICHEHNE U3 2—3 JIOTHYECKHUX IIIar0B C MCIIOJIb30BAaHUEM 2—3
U3yUYEeHHBIX CBOUMCTBA (UBUUYECKUX SABJEHUU, (PU3HUIECKUX

3aKOHOB HNJIN BaKOHOMepHOCTefI.

peliath pacy€THble 33auu (onuparwiuecsa Ha cucremy us 2—3 | [IpaktTuueckas paboTa
yPaBHEHUI), HWCIOJIb3YsI 3aKOHBI W (HOPMYJIbI, CBS3BIBAIOIIHE
(pusuyeckre BeJIMYMHBI: HA OCHOBE AaHAIM3a YCJIOBUA 33/1aUU
3alMChIBaTh KPATKOE YCJIOBHE, BBIABJIATH HEOCTAIOIIUE WU
n30bITOYHBIE JIAHHBIE, BHIOUPATh 3aKOHBI U  (OPMYJIbI,
HeOOXO/IMMbIE JIJIs PEelleHUs, ITPOBOAUTH PACUETHI U OI[EHUBATh
PEUTUCTUYHOCTh  TOJIyYEeHHOTO  3HAa4YeHUd pusnyeckoun

BEJINYHNHBI.

pacro3HaBaTh IMPo0JEeMBbI, KOTOPhlE MOXKHO PEIIUTh MPH | YCTHBINA OIIPOC
noMomy  (QU3WYECKHUX  METO/I0B, HCIOJIb3ys  OIMCaHUe
HCCJIeIOBAHUA, BBIIEIATh IIPOBepseMoe  IIPeAIoJIOXKeHue,
OIIeHUBAaTh IIPABUJIBHOCTD MOPA/IKA IPOBEJIeHUA UCCIeOBAHUSA,
IIPOBO/INTH BBIBO/IBI, WHTEPHPETUPOBATH pe3yabTaThl

HaOJIIOIEHUN U OIIBITOB.

IIPOBOJIUTH OIIBITHI IO HAOJIIOZeHNI0 (DU3HMUecKUX ABJIeHul wiu | JlabopaTopHas pabora
(usnueckux cBoicTB Tes (M3yueHne BTOPOTO 3akoHa HpIOTOHA,
3aKOHA COXpPaHEHUs SHEPTUH, 3aBUCUMOCTD EPUO/Ia KOJIeOaHUH
MPY>KUHHOTO MasiTHUKA OT MacChl TPy3a M KECTKOCTH IPYKUHBI
M HE3aBUCUMOCTh OT AaMIUIMTY/bl MAaJbIX KOJiebaHUH,
MPSAMOJIMHEHOE PACHPOCTPAaHEHHE CBETA, Pa3JIoXKeHHe OeI0ro
cBeTa B CIIEKTDP, M3YyYE€HUE CBOWCTB M300pa’KeHHs B IIOCKOM
3epKajie U CBOMCTB H300pakeHWs IIpeJiMeTa B coOHMparoIei
JINH3e, HaOJIIOJeHNe CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB
W3JIy4eHUs1): CaMOCTOSAAITEJIbHO COOMpaTh  YCTAaHOBKYy U3
n30BITOYHOTO HAbOpa 00OPYZOBAHMSA, OMMCHIBATh X0 OMbITA U

€ro pe3yJsbTaThl, GOPMYJINPOBATH BHIBOJBI.

IIPOBOJUTH IIPU HEOOXOAUMOCTU CEPUI0 NMPSAMBIX U3MeEPEHUH, [IpakTuueckas pabora

OompeJiesisii  CpefHee 3HAUueHWEe H3MEPSEMON  BEJIMYHUHBI
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(dboxkycHOe paccTosiHHE coOUpaloIIell JUH3bI), 000CHOBBIBATH

BBIOOD criocoba u3mepeHus (M3MEPUTETBHOTO Tpubopa).

IIPOBOJUTh KCCJIEJIOBAHUE 3aBHCUMOCTeN pusnueckux BesnunH | [IpakTuyeckas pabora
C UCIIOJIb30BAHUEM IMPAMBIX U3MepPeHUU (3aBUCUMOCTb IyTH OT
BpEMEHU IIPU PaBHOYCKOPEHHOM [IBIIKEHWU 0e3 HadaJbHOU
CKOPOCTH, IIepHUOo/Ia KoJeOaHUN MaTeMaTUUYeCKOTO MAaATHUKA OT
JUIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPA)KEHUs CBeTa OT yIJia
IaJIEHUs U yTJIa MPeJIOMJIEHHs OT yTJjla MaJieHus1): IIAHUPOBaTh
HcCIIe/IOBAHUE, CaMOCTOSITEJIPHO  COOUpATh  YCTaHOBKY,
¢pukcupoBaTh pe3yJIbTaThl MOJIyYeHHOU 3aBUCUMOCTHU
(usnueckux BeJUUYMH B BUE TaOIUI] U rPpadUKOB, TPOBOAUTH

BBIBO/IBI I10 pe€3yJibTaTaM HCCJICJOBAaHMA.

IIPOBOJINTh KOCBEHHbIe U3MepeHUus usnyeckux BeauuuH | [IpakTiyeckas pabora
(cpenHASL CKOPOCTh U YCKOpPEHHE Tejla MPU PaBHOYCKOPEHHOM
JIBIDKEHUM, YCKOpPEHHE CBOOOJHOTO TaZeHHs, KECTKOCTh
MPY>KUHBI, KOOPDUIUEHT TPEHUA CKOJbKEHUA, MeXaHUUYecKas
paboTa ¥ MOIIHOCTb, YacTOTa U IEPUOJ KojebaHHH
MaTeMaTHYeCKOro U MPYKUHHOTO MasATHUKOB, OIITUYECKas CUjia
cobupamIedl JIMH3bI, PAJAUOAKTHUBHBIA (OH): ILJIAHUPOBATH
U3MepeHusa, coOupaTh SKCIEPUMEHTAJIPHYI0 YCTAaHOBKY U
BBINIOJIHATh U3MEPEHUs, CJIeAysd IPeIJIOKeHHONW HWHCTPYKIIHH,
BBIUNCJIAATh 3HAUEHNE BEJTUUNHBI U AaHAJIM3UPOBATH MTOJIyUYeHHbIE

pe3yJIbTaThl ¢ YIETOM 33JaHHOUN MOTPEIIHOCTU U3MePeHNH.

co0JTIoIaTh MpaBUIa TEXHUKH 0€30IIaCHOCTH IIPU paboTe ¢ YCTHBIN O1Tpoc

s1ab0paToOpHBIM 000pyIOBAaHUEM.

pasjuyaTh OCHOBHBIE TPU3HAKH H3YUYEHHBIX (HU3UIECKUX | YCTHBIN OIIPOC
MOJIeJIel: MaTepuasibHas TO4YKa, aOCOJIIOTHO TBEPAOE TEJIO,
TOYEUHBIA MCTOYHUK CBETA, JIyd, TOHKAsA JIMH3a, IJIAaHEeTapHas

MOJI€JIb aTOMa, HYKJIOHHasA MOJ€JIb aTOMHOTI'O AZpa.

XapaKTepU30BaTh MPUHIUIBI JEeUCTBUS U3YYEHHBIX TPUOOPOB U | YCTHBIH OIPOC
TeXHUYECKUX YCTPOUCTB C UCIOJIb30BAHNEM HX ONMCAHUA (B TOM
YuCIe: CIUZIOMETP, JAaTYUKU IIOJIOKEeHUA, PacCTOSAHUA U
YCKOPEHU:, pakKeTa, 3XOJOT, OUKH, IEPUCKOI, QoToamnmnapar,

OIITUYECKHE CBETOBO/JAbI, CIIEKTPOCKOII, A03NMETP, KaMeEpa
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BI/IJII)COHa), HUCIIOJIb3ydAd 3HAHUA O CBOMCTBaX (I)I/ISI/I‘-IGCKI/IX

SIBJIEHUH U HeoOXouMble GpU3NUeCcKre 3aKOHOMEPHOCTH.

HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PHUCYHKU H3YYEHHBIX | YCTHBIN OIPOC
TeXHUUYECKHUX YCTPOUCTB, U3MEpPUTEJIbHBIX NPUOOPOB U
TE€XHOJIOTUUECKUX IIPOIIECCOB pu pelleHnu
y4eOHO-IPAaKTUYECKUX  3aJlad, ONTHUYEeCKHe CXeMbl  JJIsd
IIOCTPOEHUs U300pa’keHUH B IJIOCKOM 3epKajie U coOuparoIein

JIMH3E.

IPUBOAUTh TPUMEPHI (HAXOAUTh HHMOpPMAIUIO O IPUMepPax) | YCTHBIN oImpoc
IPAaKTUYECKOTO HCIOJIb30BaHUSA (UBMYECKHX 3HAHUU B
IIOBCETHEBHOU KU3HU JJjiA obecrnedeHHss Oe30MacHOCTU WIPHU
obpameHun ¢ TpubOpaMu U TEXHUYECKHUMH YCTPOMCTBAMHU,
COXpaHEHUs 37I0pOBbsI U COOJIIOZIEHUS HOPM 5KOJIOTHYECKOTO

MIOBEZIEHUS B OKPYKAIOIIeN cpeJie.

OCYIIeCTBJIATH MOUCK NH(POPMAITUH (PUBNUECKOTO COAEePKaHUA B | YCTHBIU OIIPOC
WHTepHeTe, HA OCHOBE UMEIOIIUXCA 3HAHUU U MYTEM CPaBHEHUA
JIOTIOJIHUTEIbHBIX ~ UCTOYHUKOB  BBIZIEJIATh  HMHQOPMAIHIO,
KOTOpasi ABJIAETCS IPOTHUBOPEUMBON WM MOXKET OBITh

HeJIOCTOBEPHOU.

WCIIOJIb30BaTh  NPU  BBINOJIHEHUM  y4eOHBIX  3a/aHUll | YCTHBIN OIIpoC
HAyYHO-TIOMYJIAPHYIO JINTEpPaTypy (PU3UYecKoro Ccojiep:KaHus,
CIpaBOYHBIE MaTepuasbl, pecypcbl ceTu IHTepHeT, ByafeTh
MpUEMaMU  KOHCIEKTHPOBAHUSA  TeKCTa, Mpeo0pa30BaHUA

nH@pOpMaLU U3 OAHOU 3HAKOBOU CUCTEMBI B IPYTYIO.

co371aBaTh COOCTBEHHBIE MHChMEHHBIE U YCTHBIE COOOIIEHUs Ha | YCTHBINA OIIPOC
OCHOBe WH(pOpPMAl U3 HECKOJIPKUX HCTOYHHUKOB, IyOJUYHO
MIPE/ICTABJIATh PE3YJITAThl MPOEKTHON HJIN HCCJIET0OBATEIbCKOMT
JlesITeJIbHOCTU, MIPU 3TOM TPAMOTHO HCIOJIb30BaTh U3yUYeHHBIN
MOHATUMHBIM anmapar wusydyaeMoro paszena UMK U
COIIPOBOK/IATh  BBICTYIUIEHHWE  IIpe3eHTaluedl ¢  y4éToM

0COOeHHOCTEN ayINTOPUU 00yJAIOIIUXCA.

2. TpeGoBaHUA K BHICTABJIEHHUIO OTMETOK 34 MPOMEKYTOUHYIO aTTECTAI[UIO
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ITpomexxyTouHas aTTecTanus obyJaromuxcs OCYIIIECTBJIAETCS
10 IATUOA/UTFHON crcTeMe OlleHNBaHUsA. /{1 MUChbMeHHBIX PabOT, pe3y/IbTaT MPOXOXKAEHU
KOTOPBIX (pukcupyercsi B 0OajUlax WM WHBIX 3HAUYEHUAX, pa3pabaThIBaeTcsA IIKaja
repepacuera IIOJIyYEHHOTO pe3yJibTaTa B OTMETKYy MO naTubauibHOU 1mkasre. Illkana
mepepacuera pas3pabaThIBaeTCsi € YYETOM YPOBHA CJIOKHOCTU 33JIaHUN, BpPEMEHH
BBITIOJIHEHUSA PA0OTHI U UHBIX XapAKTEPUCTUK NHUCbMEHHOU pabOThI.

OTMeTKH 3a MPOMEXKYTOUYHYIO aTTeCTAIUi0 OOydaromuxcsa (PUKCUPYIOTCA MHeJaroTUYecKUuM
pPabOTHUKOM B JKypHajle yCIIeBaEMOCTH U JIHEBHHUKe OOyYalol[erocs B CPOKH U TOPSAIKeE,
IIpelyCMOTPEHHOM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM IIKOJIBI.

3. I'padpuKk KOHTPOJIBHBIX MEPONIPUATHH

KonTpoJsibHOE THUII KOHTPOJIA Cpoxk npoBenenusa | Kiacesl

MepoIrpuarue

IIpoBepka gomaiHero Texymuii Ha kaxxzmom 3auatuu | 7-9-€

3a/laHUA

[IpakTryeckas pabora TemaTuueckas ITocne mpoxoxaeHusa |7-9-e
paszena

JlaboparopHas pabora TemaTuueckas ITocne mpoxoxaeHusa |7-9-e
TEMBI

JuarHocTtuka HNrorosasa ITo rpaduky 7-9-€

0Opa3oBaTeTbHBIX

JOCTHXKEHUH

4. Kpurepuu 1 HOpMBI OIleHUBAHUA [IPEIMETHBIX Pe3yJIbTaTOB, 00yUaIOIIUXCA

no pusuke

1) OneHKa YyCTHBIX OTBETOB yJYaluxcH.

OueHka «5» CTaBUTCA B TOM CJIydae, ecid yJaluncs:

- NOKa3bIBaeT BEpHOe MOHUMaHUe (U3NUeCKOU CyIIHOCTH pacCMaTpPUBAEMBIX fABJIEHUU U
3aKOHOMEPHOCTEHN, 3aKOHOB U TEOPHM, JaeT TOYHOe OIIpejleileHne M HCTOJIKOBAaHUE
OCHOBHBIX IIOHATHUU U 3aKOHOB, TEOPUU, a TaKXKe MPaBUJIbHOE onpezesieHne GU3UIECKUX
BEJINYUH, UX eJUHUII U CIOCOOOB U3MEpEeHUs;

- IPABUWJIBHO BBIIIOJIHAET YEPTEXKHU, CXeMBI U TpapuKy;

- CTPOUT OTBET IO COOCTBEHHOMY IUJIAHY, COIPOBOKIA€T PACCKa3 HOBBIMU IPHUMEDPAMH,
yMeeT IPUMEHATH 3HaHUS B HOBOUM CUTYaI[UU IIPU BBITIOJITHEHUU TPAKTUYECKUX 3a/IaHUH;

- MOXKeT yCTaHABJIMBATh CBA3b MEKAY M3ydaeMbIM U paHee W3yYeHHBIM MaTepHUasioM IO
Kypcy pr3uKy, a TaK)Ke ¢ MaTepUaoM YCBOEHHBIM IIPU U3YYE€HUH JIPYTUX IPEAMETOB.

OueMka «4» CTaBUTCSA B TOM CJIydae:

[okymeHT co3aaH B anekTpoHHon chopme. Ne 19 ot 25.09.2024. NcnonHutens: 3abuposa [.M. 0 3IEKTPOHHbINA
CtpaHuua 15 u3 21. CtpaHuua cosfgana: 25.09.2024 17:52 =¥ TATAPCTAH



- €CJIM OTBET yUYEeHUKA Y/IOBJIETBOPSET OCHOBHBIM TPpeOOBAaHUSAM K OTBeTy Ha OTMETKY 5, HO
0e3 HCIOoJIb30BaHUs COOCTBEHHOTrO IIaHA, HOBBIX MPUMEPOB, O6€3 MpUMEHEeHUs] 3HAHUH B
HOBOM CHUTyaruu, Oe3 WCIIOJIb30BAaHHUA CBS3€d C paHee W3YYEHHBIM MaTepPUAJIOM,
YCBOEHHBIM IPHU U3YyUYEHUH JIPYTUX IPEIMETOB;

- eCJIM yJaliuics AOMYCTW/ OJIHY OIMUOKYy Wiau He OoJiee ABYX HEIOYETOB M MOJKET
HCIIPABUTH X CAMOCTOSITEJIHHO WJIU C HEOOIBIIION TOMOIIBIO YUHUTEIS.

OueHxa «3» CTaBUTCA B TOM CJIy4ae:

- eCJIM YJAIUHCSA TPABUJIBHO IMTIOHUMAEeT (PU3UUECKYIO CYII[HOCTh pACCMAaTPUBAEMBbIX SIBJIEHUH
U 3aKOHOMEPHOCTEN, HO B OTBETE MMEIOTCA OT/IeJIbHbIe MPOOesbl B YCBOEHUH BOIIPOCOB
Kypca pU3HUKH;

- He IPENATCTBYET JaIbHEHIIIEMY YCBOEHHIO IIPOTPAMMHOIO MaTepHaja, yMeeT IPUMEHATh
MIOJIyuYeHHbIe 3HAHUSA MPU PElIeHUH MPOCTHIX 3a/1a4 C MCIOJIb30BAHUEM TOTOBBIX (OPMYJI,
HO 3aTPYAHSETCS IIPH PEIIeHUH 33/1a4, TPeOYIOIKX MpeoOpa3oBaHusA HEKOTOPHIX GOpMYJT;

- JomycTWyI He Oosiee OJIHOM rpybOM M OJHOUN HerpyOo# omubKu, He OoJiee JIBYX-Tpex
HerpyObIX HEZIOUETOB.

OuyeHxa «2» CTaBUTCS B TOM CJIydae, eCJIu yJaluics He OBJIaJieJI OCHOBHBIMU 3HAHUSAMU B
COOTBETCTBUU € TpeOOBAaHUAMHU U JIOMYCTHJI OOJIbIIIE OIIMOOK U HEIOYETOB, YEM

HEeOoO0XOAMMO JIJIsI OLIEHKU 3.

2) OneHKa MUCbMEHHBIX CAMOCTOATEIbHBIX U KOHTPOJIBHBIX Pa0oT.

OueHnka «5» cTaBUTCA 32 pabOTy, BHIMIOJTHEHHYIO ITOJTHOCTHIO 0€3 OITNO0K 1 HEJIOUETOB HJIH
MMEIOIIYI0O He 60Jiee OJTHOTO HeIoueTa.

Ouenka «4» crtaBuTCs 32 paboTy, BBITIOJTHEHHYIO IIOJIHOCTBIO, HO IIPU HAJIMYUU B HEU He
0oJiee 0/THOY HerpyOOH OIMOKY M OJTHOTO HeoUeTa UM He O0Jiee TpeX HeJIOUETOB.
OuyeHka «3» CTaBUTCS B TOM CJIydae, eCJId YYEHUK IMPaBUJIbHO BBITIOJHUII Ha 2/3 Beel
PpaboThI HPABUJIBHO WJIU JIOITYCTHIL:

a) He OoJiee ByX rpyObIX OMIHNOOK,

0) wu He 60JIee OHOU TpyOOH OIIHMOKHU 1 OTHOTO

HEeJI0YeTa,

B) WIH He 0OoJiee ABYX-TPeX HETPYOBIX OITHUOOK,

T') WIN OAHOM Herpyoou OIUOKY U TPeX HEZOUETOB,

1) I TP OTCYTCTBUH OIMIMOOK, HO TIPU HAJTUUHH 4-5 HEZOUETOB.

OuyeHka «2» CTaBUTCS, KOTJA YUCJIO OMHOOK U HEOUYETOB IPEBOCXOIUT HOPMY, HPHU
KOTOPOH MOJKET OBITh BBICTABJIEHA OIIEHKA «3», WJIM €CJIM MPaBUJIBHO BBHITIOJIHEHO MeHee

2/3 paboTBHI.
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3) OneHka J1abopaTOPHBIX U MPAKTUIECKHUX PA0OT.

OueHka «5» CTaBUTCA B TOM CJIydae:

- €CJIM yJaluiics BBIIOJIHIII paboTy B ITIOJTHOM 00BbeMe ¢ COOJTI0AeHIEM HEOOX0UMOU
IOCJIE/IOBATEJIbHOCTU IIPOBE/IEHUS OIIBITOB M U3MEPEHUH;

- CAaMOCTOATEIBHO U PAIlMOHAJIBHO MOHTHPYET HeoOXoumoe 060py/I0BaHUE;

- BCE OIBITHI IPOBO/IUT B YCJIOBUSAX U PEKUMAax, 00eCIeurnBaIoUX II0JIyUYeHHe IPAaBUIbHBIX
pe3yJIbTaTOB U BHIBOJIOB;

- cobtroziaeT TpeboBaHMA TPaBUI 6€3011aCHOTO TPYAQ;

- B OTUeTe MPABWIBHO U aKKyPATHO BBITIOJIHSET BCE 3AITHCH, TAOJIUIBI, PUCYHKH, YEPTEKU,
rpadVKy, BHIYUCIIEHMS;

- IPABUJIBHO BBITIOJIHAET QHAJIN3 TOTPELTHOCTEMH.

OueHxa «4» CTaBUTCA B TOM CJIydae, eCJTU yUAITUICA BBIIIOJTHUI PA0OTy B COOTBETCTBUH C
TpeOOBAaHUAMH K OIlEHKe 5, HO JIOIYCTHJI JBa-TPU HeJodeTa, He Oosiee OJTHON HerpyOou
OIINOKHU M OTHOT'O HeJo4yeTa.

OueHxa «3» CTaBUTCA B TOM CJIydae, €CJIU yUalluicsa BRIMOJIHUII PabOTy He TTOJTHOCTHIO, HO
00beM BBITIOJTHEHHOW YaCTH TaKOB, YTO TO3BOJISET MOJIYYUTh ITPABUIbHbBIE PE3YJIbTAThI U
BBIBOJIbI, €CJTH B XO/I€ TIPOBEJIEHHUS OIIBITA U U3MEPEHUH ObLIN JOIYIIEHBI OITNOKH.
OueHkxa «2» CTaBUTCA B TOM CJIydae, eCjIM ydalluiics BBIIIOJTHUI paboTy He MOJHOCTHIO U
00beM BBIIIOJITHEHHON PabOTHI HE MO3BOJISET C/AEIaTh MPABUJIbHBIE BBIBOJbI, BEIYUCIEHUS;
Ha0JII0IeH NS TPOBOAMJIVICH HEITPABUJIHHO.

Bo Bcex ciyuasx oIeHKa CHHKAETC s, eCJIN yUeHUK He co0J1r0/1an TpeboBaHust

6e30I1acHOCTH TPYZA.

B Tex cirydasix, KOrjia yJanuics oKa3aa OpUTHHAIBHBIHN IMOXO0/T K BHIIIOJTHEHUIO

paboThI, HO B OTYETE COAEPKATCS HEJOCTATKH, OI[€HKA 3a BHIIIOJIHEHNE PAOOTHI 110

YCMOTPEHHUIO YUUTEJIA MOMKET OBITH IIOBBIIIIEHA 110 CpaBHEHHIO C YKa3aHHbBIMHX HOpMaMH.

IlepeyeHb ONIIMOOK U HEIOYETOB:
I'pyovle owmuoxku
1. HesHnaHue onpeeeHHH OCHOBHBIX MMOHATHIH, 3aKOHOB, PABUJI, OCHOBHBIX
ITOJIOXKEHU I Teopun, POopMyJI, OOIIENIPUHATHIX CHMBOJIOB 0003HAUYEHUS
(pusuUecKUX BETUUNU, EUHUL] UX U3MEPEHUS.
2. HeymeHue BbIJIEJIUTDH B OTBETE IJIABHOE.
3. HeymeHune IpUMEHATh 3HAHUSA JIJIS1 PEIIEHHA 3a7]a4 U 00bsICHEHUS (PUBUUECKUX

HBHeHHﬁ; HE3HaHHE IIpDUEMOB pelieHUuA 3aJa4d4, aHAJIOTUUYHbIX paHEE PpEIICHHbIM

[okymeHT co3aaH B anekTpoHHon chopme. Ne 19 ot 25.09.2024. NcnonHutens: 3abuposa [.M. 0 3IEKTPOHHbINA
CtpaHuua 17 u3 21. CtpaHuua cosfana: 25.09.2024 17:52 =¥ TATAPCTAH



B KJIacce, OIIMOKU,I0KA3bIBAIOIINEe HEIPABWILHOE IOHUMAaHUeE YCJIOBUSA 3a7]aUun
WA HETIPABUJIBHO c(HOPMYJIMPOBAHHbBIE BOIIPOCHI 33/1a4H HJIU HEBEPHbBIE
00BACHEHUS

HeIPaBUJIbHOE UCTOJIKOBAHUE PEIlIeHHU.

4. HeymeHue yuTaTh U CTPOUTH rpapUKU U TPUHIIUITUATbHBIE CXEMBIL.

5. Heymenme moAarotoButh K paboTe yCTaHOBKY WU JlabopaTopHOoe 000pyZ0BaHUE,
IIPOBECTH OIBIT, HEOOXO/IUMBIE PACUETHI, MJIU UCIIOJIB30BATh IIOJIyUeHHBIE JAHHBIE IS
BBIBO/JIOB.

6. HebpexxHoe OTHOIIEHNE K JTA00PATOPHOMY O00PYAOBAaHUIO 1 U3MEPUTETHLHBIM
npubopam.

7. HeymeHmue onpesiesiuTh MOKa3aHUE U3MEPUTEIHFHOTO ITpUbopa.

8. Hapymenue TpeboBaHMil MpaBuiI 6€30MaCHOTO TPY/AA IIPU BHITTOJTHEHUT
DKCIIEPUMEHTA.

Hezpyovle owudoxu
1. Herounoctu GopMyJIMpPOBOK, ONPeeIEHNH, MOHATHU, 3aKOHOB, TEOPUH,
BBI3BaHHBIE HEIIOJTHOTOM OXBaTa OCHOBHBIX IIPHU3HAKOB OIPE/IEe/IsIEMOTO MOHATHSA,
omuOKY, BEI3BAHHBIE HECOOJIIO/IEHNEM YCIOBUN ITPOBEEHUU OTIBITA WJIN
U3MepeHU.

2. OmwubKH B YCJIIOBHBIX 0003HAUEHUSIX HA MPUHITUITNATIBHBIX CXeMaX, HETOUHOCTH

yepTekel, rpaduKoOB, CXEM.

3. TIpomyck miu HETOYHOE HaMHMCAaHUE HAUMEHOBAHUH eTMHUI] (PU3TIECKUX

BEJIMYUH.
4. HepamuoHaJIbHBIN BEIOOD X0/Aa
pelieHus.
Hedouemuvt

1. HeparnuoHa/TbHbIE 3aTTUCH ITPU BEIYUCJIEHUSX, HEPAIIMOHAIHbHBIE IPHUEMBI
BBIUHCJIEHUH, TPe0oOpa30BaHUM U pPeIeHnH 3a1a4.

2. Apudmernyeckue OMHNOKU B BBIUUCJIEHUAX, €CJIU 3TU OMINOKU Ipybo He
HCKaKaIOT PeaJIbHOCTD MTOJIyYeHHOTO pe3yJIbTara.

3. OTmesbHBIE IOTPENTHOCTH B GOPMYIUPOBKE BOIIPOCA HJIU OTBETA.

4. HebOpexxHOe BBITIOJTHEHHE 3aIIUCEH, YepTekKe, cxeM, TpadHUKOB.

5. Opdorpaduueckue ¥ MyHKTyallHOHHbIE OIITUOKH.
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