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JIOKYMEHT TIO/ITTMCAH TIPUHAITO
SJIEKTPOHHOI TIOJITHCHIO Ha 3aceIaHuH I1eIarOTHISCKOTO COBETA IITKOJIBI
poTokoi ot «31» aBrycrta 2023r. Ne 1
BBEJICHO B JICHCTBHE MPUKA30M 110 IIKOJIE
Ceptudukat: 2F1BAAOO76B023984AA09A7F2E6CB7D6 oT «31» aBrycra 2023 r. Ne 158
Bnapeney; ®aiaynnuia Onera CepreesHa
Neicteutened ¢ 07.09.2023 oo 07.12.2024 l_[pI/IJIO)KeHI/Ie K OOH OOO

J/

OCOBEHHOCTH OINEHKU ITPEJJMETHDBIX PE3YJ/IBTATOB

Oco06eHHOCTU OIEHKH IPEeIMEeTHBIX Pe3yJIbTAaTOB [0 YY€0HOMY IIPEAMETY

«Puszuka»

1.CIIMCOK HTOroOBBIX INIAHUPYCMBIX P€E€3yjJbTaTOB C YKazaHHCM JTallOB HX

dopMuUpOBaHUA U CIIOCOOOB OIIEHKU

K koHIy 00yueHUs B 7 KJIacce 00yJaomunca HAyYUTCA:

Cnmoco0 oneHKu

HCIIOJIb30BaTh MOHATHUA: (U3HNUYECKHNEe U XUMHUYECKue sBJIEHUS,
HaOJIIO/IeHWe, DYKCIIEPUMEHT, MOJeJIb, THUIIOTE3a, €IHUHUIbI
(usnUecKuX BeJIMYNH, aTOM, MOJIEKYJIa, arperaTHble COCTOSTHUS
BemecTBa (TBEpAOE, KHAKOE, Tra3000pa3HOE), MeXaHHUYECKOe
ZBIPKeHUEe (paBHOMEPHOE, HEPAaBHOMEPHOE, IMPSIMOJIMHEHHOE),
TPaeKTOpHsi, paBHOJIEUCTBYOmMAsA cui, aedopmanus (ympyras,

IUIACTUYECKAs), HEBECOMOCTD, COOOIIAIOIITUECS COCY/IbI.

YerHbIN onipoc

pasnuyath sABjIeHusA (quddys3usa, TEIUIOBOE ABMKEHHE UYACTHI]
BeIlleCTBa, pABHOMEPHOE IBIKEHNE, HEPABHOMEDPHOE JIBIKEHIE,
VHEPIUsA, B3aWMOJIeNiCTBUE Tes, paBHOBecHe TBEPABIX TeJl C
3aKpeIUIEHHOU OChIO BpallleHus, Ilepe/iada JaBjaeHus TBEPbIMU
TeJlaMU, KUJAKOCTAMU U TaszaMu, aTrMocdepHoe [aBJjieHUE,
IUTaBaHUE TeJI, MpeBpallleHUs] MeXaHWUYeCKOW SHEPTUH) II0
ONHCAHUI0O WX XapaKTePHBIX CBOMCTB U HA OCHOBE OIIBITOB,

JIEMOHCTPUPYIOIIUX IaHHOE (PU3UYECKOE sIBJIEHUE.

YerHbli onpoc

paciio3HaBaThb IIPOABJIEHUE N3YUECHHBIX (I)I/ISI/I‘-IECKI/IX SABJIEHUU B
OKpyXamwieM Mupe, B TOM 4YHCIIE (I)I/ISI/I‘-IeCKI/Ie ABJICHHUA B

npupoze: NnNpuMepbl ABHUXKEHUA C PA3JIMYHBIMH CKODOCTAMH B

YcTHBIH ompoc
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JKUBOU M HEXKWBOU IIPUPOJIE, /IENCTBUE CUJIBI TPEHUS B IIPUPOJIE
U TeXHHWKe, BJUsSHUE aTMochepHOTO [IaBJIeHHWs Ha KUBOU
OpraHu3M, IJIaBaHHE PbHIO, PhIYATH B TeJie YesloBeKa, IIPU 3TOM
IIEPEBOJINTh TPAKTUUECKYI0 33Jlady B y4eOHYIO, BBIJEJIATD

CYIIIECTBEHHBIE CBOMCTBA (ITpU3HAKN) (PUBHUECKUX SIBJIEHUU.

ONMCHIBATh U3yUeHHble CBOUCTBA TesJ U (pu3nyecKue ABJIEHUS,
UCnoyb3ysl GU3NUYECKHe BeJMUYUHbI (Macca, 00b€M, IJIOTHOCTH
BEIIeCTBa, BpeMsA, IIyThb, CKOPOCTb, CpeJHAS CKOPOCTb, CHUJA
VIPYTOCTH, CWJIa TAXKECTH, BeC Tejla, CUIa TPeHU:dA, JlaBJIeHUE
(TBEpmOTO Teya, KUAKOCTU, Trasa), BHITAJIKUBAIOIAS CHJIA,
MexaHnJeckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIBI,
KO3(PUIIeHT II0JIE3HOTO JeUCTBUA MEXaHU3MOB,
KHHETUYeCKass ¥ NOTEHI[UAJIbHAs DHEPrus), IMPHU OIHCAHUU
IIPaBWJIBHO TPAKTOBaTh (HU3NUECKUH CMBICI UCHOJIb3YeMBbIX
BEJINYMH, UX 0003HAUEHUS U eJUHUIBI (PU3NIECKUX BEJTUUNH,
HAxXoAuTh (OpPMYJIbl, CBA3BIBAIOIINE JIAHHYIO (HPU3UUYECKYIO
BeJIMUMHY C JPYTUMHU BeJWYWHAMH, CTPOUTH TpaduKu

M3y4eHHBIX 3aBUCUMOCTel (HDU3NUECKUX BEJTUUMH.

[TpakTrueckas pabora

XapaKTepu30BaTh CBOMWCTBA Tes, (u3udyeckue sABJIEHUA U
IIPOIIECCHI, WCIOJIb3Ys MpaBUIa CJIOKEHUs CuI (BAOJIb OJTHOU
npsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumeza,
IpaBWIO paBHOBecHus pbryara (6J10Ka), «30JI0TOE IPABUIIO»
MEXaHUKH, 3aKOH COXPAaHEHHs MeXaHUYEeCKOW HHEpPruM, IMpHu
3TOM /IaBaTh CJIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA U 3allMCHIBATH

€ro MaTeMaTHU4€CKO€ BbIpAKE€HHE.

YerHbIN onpoc

00BSCHATh (UBHNUECKHEe SIBJIEHUS, IIPOIECChl U CBOMCTBA TeJ, B
TOM qucie u B KOHTEKCTe CUTyaluu
MIPAKTUKO-OPHEHTUPOBAHHOTO Xapakrepa: BBIABJIATH
IIPUYNHHO-CJIE/ICTBEHHbIE CBA3U, CTPOUTH OOBSICHEHUE U3 1—2
JIOTUYECKUX I1arOB C HCIIOJIb30BaHUEM 1—2 U3YYEHHBIX CBOMCTBA
pusmueckux SIBJIEHUH, pu3mueckux 3aKOHA 1501051

3aKOHOMEPHOCTH.

YerHbIM onpoc

pelliaTh pacuéTHbIE 33/1aUX B 1—2 eHCTBUA, UCIIOJIb3YSA 3aKOHBI
1 (opMyJibl, CBA3bIBAOIUE (PU3NYECKUE BEJIMYMHBI: HA OCHOBE
aHaJM3a YCJIOBUA 33/a4d 3alMCBhIBaTh KpaTKOE YCJIOBHE,

IIO0ACTaBJIATD (I)I/ISI/I‘IeCKI/Ie B€JIMYHUHDBI B (l)OpMy.HI)I U IIPOBOJUTD

[TpakTuueckas pabora
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PaCU€ThI, HAXOJIUTh CIPABOYHbBIE JIAHHBIE, HEOOXOAWUMBIE MJIs
pelleHus 3ajiad, OIEHWBATh PEAJTUCTUYHOCTh IOJyYeHHOU

(usnUecKkor BEJTMYUHBI.

pacro3HaBaTh MOpo0JIEMBbI, KOTOPblE MOXKHO PEUIUTh MpHU
nmoMmomy (pU3NIECKHUX METOAO0B, B OIMCAHUM HCCJIEIOBAHUA
BBIJIEJISITH IIPOBEPSIEMOE MIPE/INOJIOKEeHHE (TUIIOTE3y), pa3InJyaTh
U HWHTEPIPETUPOBATH IOJYYEHHBIH pe3yJbTaT, HaXOAUTh

OINOKMU B XOJ€ OIIbITa, IIPOBOAUTDH BBIBOARLI I1I0 €0 pE3yJIbTaTaM.

YerHbli onpoc

IIPOBOJIUTH OIIBITHI 10 HAOJIIOIEHUIO (QU3UUECKUX SIBJIEHUN WJIN
(usnuecknx CcBOHCTB Teyi: (QOPMYJIUPOBATh IPOBEpPsiEMbIE
MIPE/TIOJIOKEHNs, COOHUpPATh YCTAHOBKY W3 IIPEIJIOKEHHOTO
0o00OpyZOBaHUs, 3alUCHIBATh XOF, OMbITAa U (HOPMYIUPOBATH

BBIBO/JIbI.

JlabopaTopHas pabora

BBINIOJIHATH MPSAMbIe U3MEPEHUSI PACCTOSIHUs, BPEMEHH, MacChl
Tesa, O0BEMA, CWIBI U TeMIIepaTypbl C HCIOJIb30BAaHUEM
AQHAJIOTOBBIX W HHUMPOBBIX MPUOOPOB, 3AMUCHIBATh MOKA3AHUSA
mpubOpPOB ¢ YYETOM BaJlaHHON aOCOIIOTHOM ITOTPEITHOCTH

M3MepeHU.

[TpakTuueckas pabora

MIPOBOJIUTh HCCJIEOBAaHUE 3aBUCHMOCTH OJHOU (U3NUECKOU
BEJIMYMHBI OT JPYTOH C HCIOJIB30BAHUEM IPSAMBIX U3MepPEHUH
(3daBHCMMOCTH TIyTH PaBHOMEPHO JIBHIKYIIETOCA Tejaa OT
BpPEMEHHU [BHIKEHUS Tejla, CHUJIbI TPEHUSI CKOJIbKEHHUsSI OT Beca
TeJia, KauecTBa 00pabOTKU IMOBEPXHOCTEU TeJT ¥ HE3ABUCHMOCTH
CHJIBI TPEHUSA OT IUIOMIAAN CONPUKOCHOBEHHUS TeJ, CHJIbI
YIOPYTOCTH OT YAJIUHEHUS MPYKUHBI, BHITAJIKUBAIOIIENA CHJIBI OT
00BEMA MOTPYKEHHOU YACTHU TeJIA U OT IVIOTHOCTH JKUJKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH TeJia, OT IJIyOHMHBI, HaA KOTOPYIO
MIOTPY>KEHO TeJI0, YCJIOBUU IUIaBaHUS TeJl, YCJIOBUN PaBHOBECHUS
pbluara W OJIOKOB, y4acTBOBaTh B IUIAHUPOBAHUH Y4eOHOTO
HCCJIe/IOBaHMUsI, COOUPATh YCTAHOBKY U BBITIOJIHATH M3MEpPEHUs,
clenys TPeNJIOKEHHOMY IUIaHy, (GQUKCHPOBATh pe3yJIbTaThl
MIOJIyYEHHON 3aBUCUMOCTU (PUBUUECKUX BEJUUYHNH B BHE
MIPEVIOKEHHBIX TaOJMUI] U TPapUKOB, TPOBOJUTH BBIBOJBI IO

pes3yJibTaTaM HCCIeOBAHMUA.

[IpakTuueckas pabora

IIPpOBOAUTDb KOCBC€HHBIE H3MEPEHUA (bI/ISI/I‘IGCKI/IX BEJINYHNH

[TpakTuueckas pabora
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(ILJIOTHOCTH BEIIECTBA KUJIKOCTH U TBEPAOTO TeJa, CUJIa TPEHUSA
CKOJIb)KE€HUSA, /JaBjleHHe BO3/[yXa, BBITAIKHUBAIOIIASA CHIIA,
JefCcTByIOIIAss HA  IOTPYKEHHOEe B JKHAKOCTh  TeJIO,
K02 PUIMEHT I0JIE3HOTO JIeUCTBUA IPOCTBIX MEXaHU3MOB),
cylelyss  TPEJJIOKEHHOW  HWHCTPYKIIMU: TIPU  BBIIOJHEHUH
U3MepPEeHUN CcOoOMpaTh SKCIEPUMEHTAJbHYI0 VCTAaHOBKY H

BBIUMCJIATH 3HAUEHHE NCKOMOU BEJIMUNHEIL.

cobJrroflaTh IpaBWJIa TEXHUKU 0Oe30macHOCTH IIpu paboTe c | YCTHBIN OIpoc

s1abopaToOpHBIM 000pPY/IOBAaHUEM.

UMeTh Wpe/CTaBJIeHWe O MPUHIIUIAX AEHCTBUSA MPUOOPOB H | YCTHBIN OIPOC
TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMETD, AHMHAMOMETP,
coobmiaromuecs cocyzibl, OapomeTp, pblUar, IOABMKHBIN U

HEITO/IBM>KHBIH 0JIOK, HAKJIOHHAS IVIOCKOCTb.

XapaKTepHU30BaTh MPUHITUIBI JeUCTBUA U3YYEHHBIX IPUOOPOB U | YCTHBIH OIIPOC
TEXHUUYECKUX YCTPOMCTB € UCIOJIb30BAHHUEM UX OMUCAHUSA (B TOM
YHuce: MIOAIIUITHUKH, YCTPOMCTBO BO/IONIPOBO/IA,
TUJIPABJIMYECKUN IIpecc, MaHOMETP, BBICOTOMEpP, MOPIITHEBOU
HACOC, apEOMETP), UCIOIb3YSA 3HAHUSA O CBOUCTBAX (DUBHMYECKUX
ABJIEHUA u  HeoOxommMmble — U3HYECKHE  3aKOHbI U

3aKOHOMEPHOCTH.

IIPUBOAUTHh IpUMeEPHl (HAXOAUTh WH(OPMAIUIO O MpuMepax) | YCTHBIN OIpoC
IIPAKTUYECKOTO  HCIIOJIb30BAHUA (PU3HMUECKUX 3HAHUU B
IIOBCETHEBHOU KWU3HU I oOecliedeHusl 0e30MMacHOCTH IIPHU
obOpallieHuu ¢ TNpuboOpaMU M TEXHHYECKUMH YCTPOWCTBAMU,
COXpaHEHUs 3/I0OPOBbS M COOJIIOJIEHUS HOPM 3KOJOTHUYECKOTO

MIOBEZIEHUS B OKPYKAIOIIEH cpeJie.

OCYIIECTBJIATh OTOOP UCTOUHUKOB MH(MoOpManuu B MlHTepHeTe B | YCTHBIN OIIPOC
COOTBETCTBUU C 33/IJaHHBIM IIOHMCKOBBIM 3aIIpOCOM, HAa OCHOBE
UMeIOIUXCA 3HAaHUM U IyTéM CpPaBHEHUS  Pa3JIUYHBIX
WCTOYHUKOB BBIJIeJIATh HHQOPMAIUIO, KOTOpas ABJAETCA

HpOTHBOpG‘-IHBOfI HAJIX MOYKET OBITh HeI[OCTOBepHOfI.

WCIIOJIb30BaTh  NPU  BBIMIOJIHEHUM  y4eOHBIX  33/laHUM | YCTHBIN OIpOC
HAYYHO-TIOMYJISIPHYIO JINTEPATYypy (U3UUYECKOTO COAEPIKAHUS,
CIIpaBOUYHBIE MaTepuasbl, pecypchl ceTH IHTepHET, BJIaJETh

MpU€MaMU  KOHCIEKTHDOBAHUS  TEKCTa, IpeoOpa3oBaHUs
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nH(OPMAaIK U3 OTHON 3HAKOBOU CHCTEMBI B IPYTYIO.

co37laBaTh COOCTBEHHBble KpaTKHe MHChbMEHHble U YCTHBIE
coOOIIeHNsI Ha OCHOBE 2—3 HCTOYHUKOB MH(MOpMAIUU, B TOM
YucJie MyOJUYHO IPOBOJIUTH KpaTKHe COOOIIEHNA O pe3yJibTaTax
IIPOEKTOB WJIN Y4eOHBIX HCCJIEOBAHUM, IPU 3TOM TPAMOTHO
WCIIOJIb30BaTh U3Y4YEHHBI MOHATHUUHBINM amnmapaT Kypca

(u3uKH, COMPOBOXKAATH BHICTYIIEHHE ITPE3EHTAIUEH.

YerHblii onpoc

IIPU  BBIIIOJIHEHUU Y4YEeOHBIX IIPOEKTOB U  HCCIENOBAHHI
pacnpezieyiiTb O0S3aHHOCTH B TPYHIle B COOTBETCTBHU C
IIOCTaBJIEHHBIMH 3aJadyaMiu, CJIEIUTh 3a BBIIIOJIHEHUEM IIJIaHa
JIEMCTBUH, OIIEHWBATh COOCTBEHHBIA BKJIAJ, B JeATEJILHOCTD
TPYIIbI, BBICTPAaUBATh KOMMYHHKATUBHOE B3aWMOJIEHCTBUE,

YUYHUThIBasd MHEHHE OKPYXKAIOITUX.

YcTHBIN OITpoc

K xoHIy 00yueHus B 8 Ki1acce o0yJaonmuiicad HAyIUTCH:

Cnmoco0 oneHKu

HCIIOJIb30BAaTh NMOHATHUA: Macca U pasMepbl MOJIEKYJI, TeIlJIOBOe
JIBUKEHHe aTOMOB U MOJIeKyJ, arperaTHble COCTOSHUSA
BelllecTBa, KpHUCTA/UINUecKue U aMOp(dHbIe Tesla, HACBIIEHHBIN
Y HEHACBIIIEHHBIN Iap, BJIAXKHOCTb BO3/yXa, TeMIIepaTypa,
BHYTPEHHSIS1 DJHEPIus, TEIUIOBOU JIBUTATesb, 3JIeMeHTapHBIN
DJIEKTPUYECKUN 3apsAj, 3JeKTPpUUEeCKoe IMoJje, NMPOBOJAHUKU U
JINBJIEKTPUKU, TOCTOSAHHBIU 3SJIEKTPUUYECKUU TOK, MArHUTHOE

I1oJI1e.

YcTHBIN onpoc

pasiuuaTh sBJeHUs (TeIUIOBOe pacIIMpeHue U CXKaTue,
TerIonepeaaya, TEILJIOBOE paBHOBECHE, CMa4YuBaHUE,
KaUIIpHbIE sIBJIEHUs, UCIIapeHUe, KOH/IEHC AU, TIJIaBJIeHUE,
Kpuctasusanus (OTBeEpZieBaHUEe), KHUIIEHHE, Temolepeaayda
(TEerI0IpOBOAHOCTh, KOHBEKIUS, HW3JIyYEHHE), DJIEKTPHU3ALUSA
TeJI, B3AUMOJEUCTBUE 3aPA/IOB, JEUCTBUA JIEKTPUUECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHEe, B3aWMMOJIEHCTBHE MarHUTOB, JIeHCTBHUE
MarHUTHOTO IOJI Ha IIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHHUTHAS
WH/YKIH) 110 OMMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE

OIIBITOB, AEMOHCTPUPYIOIIHUX JaHHOE (I)I/ISI/I‘IGCKOG ABJIEHHE.

YerHbIN onpoc

pacrno3HaBaTh MPOSBJIEHNE U3YUYEHHBIX (QU3NUECKUX SBJIEHUH B
OKpYy’KamwllleM MHupe, B TOM uucje Q(uU3nUecKue sABJIE€HUA B

IIpupoae: MMOBEPXHOCTHOEC HATAXEHNE N KAIlIWJJIADHBIE ABJICHUA

YcTHBIH ompoc
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B TPUPOJie, KPUCTALUIBI B mpupojse, wusiydeHue CosHIA,
3aMep3aHue BOJOEMOB, MOpPCKHe Opu3bl, 00pa3oBaHUE pOCHI,
TyMaHa, WHes, CHera, JJIEKTPUYECKHe SBJIeHUs B aTrMmocdepe,
BJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE II0JIe 3eMJIH,
JIpeid IOJTI0COB, POJIb MATHUTHOTO IIOJIs JJIS KU3HHU Ha 3eMJIe,
IIOJISIPHOE CUSTHUE, IIPU 9TOM IEPEBOJIUTD IMPAKTUUECKYIO 33141y
B y4eOHYI0, BBIZIEJISITh CYIIECTBEHHBIE CBOMCTBaA (IIPU3HAKM)

usnueckux ABJIEHUN.

ONHUCHIBATh M3yUYEeHHbIE CBOUCTBA TeJ U (pu3nUecKue SBJIEHUS,
HCIIOJIb3ysl (PUBUUECKHE BEJTUUUHBI (TeMIlepaTypa, BHYTPEHHIA
SHEPTUA, KOJUYECTBO TEIUIOTHI, VZeJdbHAsA TeIJIOEMKOCTD
BEI[eCTBA, y/leJIbHAsA TeIUIOTa IUIABJIEHHSA, YAeJIbHas TeIUIoTa
napoo0Opa3oBaHUsA, VAeJbHAs TeIUIOTa CropaHUs TOIUINBA,
KO3(PUITMEHT TMOJIE3HOTO JIEMCTBUA TEIJIOBOM MAIllMHBbI,
OTHOCHUTEJbHASA BJIAKHOCTH BO3/[yXa, JJIEKTPUUECKUU 3apsf,
cuja TOKa, 3JIEKTpUUecKoe HaIlpsKeHHe, COINPOTUBJIEHUE
IIPOBOJIHUKA, yJleJIbHOE COIPOTHBJIEHUE BelllecTBa, pabora U
MOIITHOCTh 3JIEKTPUYECKOTO TOKA), IPU OMUCAHUM MPABUIHHO
TPaKTOBaTh (UBUYECKUH CMBICJ HCIOJIb3yEMbIX BEJIMYUH,
o003HaUeHUsI W eAUHUIBI (QU3NYECKUX BEJIUYUH, HAXOAUTH
dbopMysibl, CBA3BIBAIOIINE JJAHHYIO (PU3UUYECKYI0 BEJIMUYUHY C
JPYTUMU  BEJIUYMHAMHU, CTPOUTh TpaduKU  U3YyUYEHHBIX

3aBUCUMOCTEN (PUUIECKUX BETUUUH.

[TpakTuueckas pabora

XapaKTepu30BaTh CBOHWCTBA Tes, (usudyeckue sABJIEHUA U
IIPOIIECCHI, HCHOJIb3Y5 OCHOBHBIE MOJIOKEHU S
MOJIEKYJIIPHO-KUHETUUECKO TeOpUM CTPOEHMs  BeIleCTBa,
IPUHIUI CYIepHo3uuu Iojeid (Ha KayecTBEHHOM YPOBHE),
3aKOH COXpaHeHUA 3ap:Aza, 3akoH OMa /114 y4acTKa Ielu, 3aKOH
Jxoysna-JleHna, 3aKOH COXpaHEHUsA JHEPrUu, IIPU 3TOM YMETh
(gopMynupoBaTh 3aKOH M 3alWCHIBATh €ro MaTeMaTHU4YecKoe

BbIDpa*KE€HHE.

YerHbIM onpoc

00BACHATh HU3UUECKHEe IIPOIeCChl U CBOMCTBA TeJI, B TOM YHUCJIe
MU B KOHTEKCTE CHUTyallUd IIPaKTUKO-OPUEHTHUPOBAHHOTO
XapakKTepa: BBIABJIATh MPUUNHHO-CJIECTBEHHBIE CBA3U, CTPOUTH
00bsICHEHNE U3 1—2 JIOTUYECKUX IIIaroB C HCIOJIb30BAaHUEM 1—2

M3yUYeHHBIX CBOMCTBA (U3NUYECKUX HABJIEHUH, Q(U3NUECKUX

YcTHBIN ompoc
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3aKOHOB HNJIN BaKOHOMepHOCTefI.

peliaTh pacyéTHBIE 33JI1a4M B 2—3 JeUCTBUS, UCIOJIb3YS 3aKOHBI
1 popmyJibl, CBA3BIBAIOIIME (pU3MUECKe BeJIMYUHBI: HA OCHOBE
aHaJW3a YCJIOBUA 33/1aud 3alNChIBAaTh KpATKOE YCJIOBHE,
BBISIBJIAATh HEJIOCTAaTOK JIAHHBIX JIJIA PellleHus 3aJ1a4H, BHIOUpPaTh
3aKOHBI ¥ POPMYJIbI, HEOOXOIMBbIE JIJIsI €€ PellleH!s], TPOBOJIUTD
pacuéTbl W CpaBHUBaTh IIOJIyYeHHOe 3HaueHHe (U3UUECKON

BEJIMYHNHBI C U3BECTHBIMHU JAaHHBIMH.

[TpakTuueckas pabora

paciio3HaBaTb HpO6J'IeMI>I, KOTOpbI€ MOXKHO pelmuTb IIpU
IIOMOIITH (l)I/ISI/I‘-IeCKI/IX METOJ0B, HCITIOJIb3YyA OITMCaHHue
HucciieaoBaHnud, BBIAC/IAThL IIPOBEPAEMOE IIpEeAIIoIOXKEeHHne,
OII€HUBATH IIPABUJIBHOCTD IIOPAAKA IIPOBEACHUA NCCIIEJOBAHUA,

IIPOBOAUTDH BBIBOALI.

YcTHBIN OITpoc

IIPOBOJUTH OIIBITHI 110 HAOJIIOEHUIO GUBNUECKUX SIBJIEHUN WJIN
usnueckux cBOUCTB Tes (KanWUIApHbIE ABJIEHNs, 3aBUCUMOCTh
JlaBJIEHUsI BO3JlyXa OT ero o6bEMa, TeMIlepaTypbl, CKOPOCTH
IpoIiecca OCTHIBAHUSA M HArPEeBaHUSA IPU U3JIyYeHHUU OT IIBETA
u3Jydaromed  (morsomjarineil)  HOBEPXHOCTH,  CKOPOCTh
VCIIApEHHs BOZABI OT TEMIIEPATYPhl JKUJAKOCTA U IUIOIIAAU €€
IIOBEPXHOCTH,  JJIEKTpU3aIus TeJl U  B3auUMOJEeWCTBHUE
BJIEKTPUUECKUX  3apAJIOB, B3aMMOJEUCTBHE  ITOCTOSHHBIX
MAarHUTOB, BU3yaJIW3aI[dsl MarHUTHBIX IIOJI€d IIOCTOSHHBIX
MAarHHUTOB, JIEHCTBUSA MAarHUTHOTO IOJIsI HA ITPOBOJHUK C TOKOM,
CBOICTBA  5JIEKTPOMAarHuTa, CBOWCTBA  3JIEKTPOJIBUTATENIS
IIOCTOSTHHOTO TOKA): dbopmytmpoBaTh MpOBEPsIEMbIE
MIPE/ITIOJIOKEHUs, COOHUpPATh YCTAaHOBKY U3 IIPEJIOKEHHOTO
000pyZOBaHMs, OMHCHIBATh XOJ ONbITAa W (HOPMYJIUPOBATH

BBIBO/IbI.

JlabopaTopHas pabora

BBIIIOJIHATH IPsIMble U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIbHOMN
BJIQ’)KHOCTU  BO3/lyXa, CHUJbl  TOKAa,  HAIpsSXKEHUus  C
HCIIOJIb30BAHUEM  QHAJIOTOBBIX  MPUOOPOB U JIATYMKOB
(dusnueckux BeJMYNH, CPAaBHUBATH PE3yJIbTAaThl U3MEPEHUU C

YYETOM 33/TaHHON aOCOTIOTHOM ITOTPENTHOCTH.

[TpakTrueckas pabora

IIPOBOJIUTHh HCCJIEOBAHUE 3aBUCHMOCTH OJHOU (HU3MUECKOU

BEJINUUHBI OT JPYroMl ¢ HCHOJIb30BAaHUEM IPAMBIX U3MepeHUM

[TpakTuueckas pabora
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(SaBI/ICI/IMOCTB COIIPOTUBJIEHUA IIPOBOAHHKA OT €ro JJIMHBI,
IIoIaan IIOIEPEYHOI0 CE€YEHHA U YAECJIBbHOI'O COIIPOTHUBJICHHA

BEIIlEeCTBA IIPOBOAHUKA, CUJIbI TOKA, UAYIIETrO 4Yepe3 IIPOBOJHUK,

oT HaIPsKEHUS Ha IIPOBOJTHUKE, HCCIIeIOBAaHUE
IIOCJIEIOBATEIHHOTO u IapasIIeJIbHOTO COeIMHEHUH
IPOBOTHUKOB):  IUIAHUPOBATh  HCCJIEIOBAaHUE,  COOUPATh

YCTAHOBKY U BBITIOJHATh U3MEPEHUsA, CIeAys IMPeJIoKeHHOMY
IUIaHy, (UKCUPOBATh PE3YJIbTAThl ITOJyYEHHON 3aBUCHMOCTH B
BH7le TaOJIHIT U TPADUKOB, TPOBOAUTH BBIBOABI 110 Pe3yJIbTaTaM

HccieaoBaHuAg.

IPOBOJINTh KOCBEHHbIE U3MepeHUs (GU3NYECKUX BEJTUYUH
(ymenpHast TEIJIOEMKOCTD BEIIECTBA, COIIPOTUBJIEHUE
IIPOBOJIHMKA, paboTa ¥ MOIIHOCTh 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh HM3MEPEHHsA, COOMpATh SKCIIEPUMEHTAIHHYIO
YCTAHOBKY, CJIeJTysl TPEAJIOKEHHON WHCTPYKIIUU, U BBIUMCIISATH

3Ha4Y€HHNE BEJIMYUHBI.

[TpakTuueckas pabora

co0JII0/IaTh TpaBWJIa TEXHUKH Oe30macHOCTH IIpu pabore ¢

s1abopaTopHBIM 000PYIOBAaHUEM.

YerHbIN onpoc

XapaKTepHU30BaTh MPUHITUIIBI JeWCTBUA U3YYEHHBIX IPUOOPOB U
TEXHHYECKUX YCTPOUCTB C UCIOJIb30BaHUEM UX OMUCAHUSA (B TOM
yucjie: CHUCTeMa OTOIUIEHUs JOMOB, TUTPOMETpP, I1apoBas
TypOWHa, aMIepMeTp, BOJBTMETD, CUYETUYHK DJIEKTPUIECKOU
SHEPTUH, 3HJIEKTPOOCBETUTEIbHbIE IPUOOPHI, HarpeBaTeIbHbIE
3JIEKTPONIPUOOPHI (mpumepsl), BJIEKTPUYECKHE
MIPEIOXPAHUTEIH, BJIEKTPOMATHUT, BJIEKTPOJIBUTATETH
IIOCTOSSHHOTO  TOKa), HCIOJIb3ys 3HAHUS O CBOHCTBax
dusznueckux  sABJIEHUU u HeoOX0oIMbIe duszuyeckue

3aKOHOMEPHOCTH.

YcTHBIN onpoc

pacno3HaBaThb  IMPOCTble  TEeXHUYECKHE  YCTPOMCTBA U
U3MepUTEJIbHbIE TMPUOOPHl MO CXeMaM ¢ CXEMaTHYHBIM
pucyHKaM (3KHUJKOCTHBI TE€PMOMETpP, TEPMOC, IICHXPOMETP,
TUTPOMETD, JABUTATEIb BHYTPEHHEr0 CrOpPaHUs, 3JIEKTPOCKOIL,
peocTaT), COCTaBJIATH CXeMbl 3JIeKTPUUECKHUX Ilelledl c
II0CJIe/I0BaTeIbHBIM U MTapajUleJIbHBIM COeINHEHNEM 3JIEMEHTOB,
pasyiimyasi yCJIOBHbIEe 0O03HAUYEHUS 3JIEMEHTOB 3SJIEKTPUYECKUX

Leneu.

YcerHbIH onpoc

[okyMeHT co3aaH B anekTpoHHown chopme. Ne 186 ot 09.02.2024. NcnonHutens: ®ansynnuHa O.C.
Ctpanuua 8 u3 19. Ctpanuua cosgana: 09.02.2024 14:10

g SIEKTPOHHbIIA
¥ TATAPCTAH



IMPUBOAUTh HpUMephbl (HaxoAuTh UH@OpPMANUI0 O IIpUMepax)
MIPAKTUYECKOTO  HUCIOJIb30BaHUA (QU3NUECKUX 3HAHUU B
MIOBCETHEBHOU KU3HU A obecrieueHus1 OE€30MACHOCTH TIPHU
obpameHun ¢ npubopaMu U TEXHUYECKHUMH YCTPOUCTBaMH,
COXpaHEHUs 3JI0POBbsI M COOJIIOZIEHHWS HOPM SKOJIOTHUYECKOTO

IIOBE/IEHUsI B OKPYKAIOIIEN Cpefie.

YerHblii onpoc

OCYIIECTBJIATH MOUCK MHGOPMANU (PU3UUECKOTO COJIEPKAHUSA B
HHTEepHETe, HA OCHOBE UMEIOIINXCA 3HAHUH U IyTEM CPaBHEHUS
JIOTIOJTHUTEIbHBIX ~ MUCTOYHUKOB  BBIAEIATH  WHQPOPMAIHIO,
KOTOpas fABJISIeTCA TPOTHBOPEUYMBON WJIM MOXKeET OBbITh

HEI0OCTOBEPHOM.

YcTHBIN OITpoc

WCIIOJIb30BaTh  NPU  BBINIOJIHEHUW  y4eOHBIX  3a/laHUU
HAYYHO-NOMYJIIPHYIO JIUTEPATypy (PU3UUECKOro coAeprKaHUs,
CIIpaBOYHBIE MaTepuasbl, pecypchl ceTu IHTepHeT, BJafeTh
IpUEMaMM  KOHCIIEKTUPOBAHHSA  TEKCTa, Ipeobpa3oBaHUsA

nH@OpPMAaIU U3 OJHOU 3HAKOBOU CHUCTEMBI B IPYTYIO.

YerHbIN onipoc

co3/1aBaTh COOCTBEHHBIE ITMCbMEHHBbIE W KpaTKHe YCTHBIE
cooOmienusi, 0000mass  wHGOPMAIUID U3  HECKOJBKHUX
MCTOYHUKOB, B TOM UHCJIE MyOJTUYHO IPEACTABIATh Pe3yJIbTaThl
IIPOEKTHOU WJIN HCCJIEI0BATEIbCKOU NIE€ATEILHOCTH, IIPU 3TOM
rPaMOTHO MCIIOJIb30BaTh W3YYEHHBIM MMOHATHUHBINA ammapar

Kypca (pu3uKH, COIPOBOKATh BBICTYIIEHHE IIpe3eHTaI[heu.

YcTHBIN onpoc

IIPU  BBITIOJIHEHUW YYeOHBIX IIPOEKTOB U  HCCIIEIOBAHUI
(pu3UMUeCcKUX MPOIIECCOB pacHpeeiiTh 00A3aHHOCTU B TPYIIIE B
COOTBETCTBUU C IIOCTaBJIEHHBIMU 3a7jlayaMM, CJIeAuTh 3a
BBIIIOJIHEHUEM IIJIaHA JIEMCTBUM U KOPPEKTUPOBATh €ro,
OIleHUBAaTh COOCTBEHHBIH BKJIAJ, B [IeATEJbHOCTb TIPYIIIHL,
BBICTPANBaTh KOMMYHHUKATHUBHOE B3aUMOJIENCTBUE, TPOSBIIASL

TOTOBHOCTD pa3pe€iniaTb KOH(I)JII/IKTI)I.

YerHbIM onpoc

K KoHIy 00y4YeHHs B 9 KjIacce O0yUaroImuncsa HAYIUTC:

Crioco0 onleHKH

HCIIOJTb30BATh IIOHATHS: CUCTEMA OTCUETA, MaTepHaIbHASA TOUKA,
TPAeKTOPHs, OTHOCHUTEJIPHOCTh MEXaHHYECKOTO JIBUIKEHHUS,
nedopmanus (ympyras, IUTACTUYECKAS), TpeHue,
IIEHTPOCTPEMUTETBHOE YCKOPEHHE, HEBECOMOCTD U TEPETPY3KU,

IIEHTP TSKECTH, aOCOJIOTHO TBEDP/IOE TEJIO, IEHTP TSKECTH

YcerHbIH onpoc
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TBEPZIOTO Tejla, PABHOBECHE, MeXaHUUYEeCKHe KoJeOaHUusA U
BOJIHBI, 3BYK, MH(MPa3ByK U YJIbTPA3BYK, 3JIEKTPOMATHUTHHIE
BOJIHBI, IIIKaJIa 3JIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTD U
JIaIbBHO30PKOCTD, CIIEKTPhI UCIYCKAHUS U IIOTJIOIIEeHUs, ajlbda-,

bera- u raMMa-u3JIy4€HHdA, U30TOIIbl, AA€PHAA SOHEPIr€THUKA.

pasjnyath sABJAeHHA (paBHOMEPHOE M  HEpPaBHOMEPHOE
IIPSIMOJIMHEHHOE IBUKEHNE, PABHOYCKOPEHHOE IIPSIMOJIMHEHHOE
JIBU’KEeHUe, CBOOOIHOE T1a/IeHHe TeJl, pPABHOMEPHOE IBUKEHHUE 10
OKDY>KHOCTH, B3aUMOJIEICTBHE TeJ, PEaKTHBHOE JBH)KEHHE,
KoJyiebaTeJIbHOE JIBHJKEHUe (3aTyxalolyie ¢ BBIHYK/EHHbIE
KoJsie0aHMs1), PE30HAHC, BOJTHOBOE IBHKEHUE, OTPA’KEHHE 3BYKa,
IIPSIMOJIMHEHHOE pacIpoCTpaHeHHe, OTPAXKEHHE U IIPEJIOMIEHNE
CBeTa, IIOJIHOE BHYTPEHHEe OTpaKeHHe CBEeTa, pa3JIoKEHUE
0eJIoro CBeTa B CIIEKTP M CJIOKEHHE CIIEKTPAJbHBIX I[BETOB,
JTUCIIEPCHS CBeTa, ecTeCTBeHHas PaJINOAKTUBHOCTb,
BO3HMKHOBEHHE JIMHEHYAaTOro0 CIEeKTpa U3JIyYEeHHA) II0
ONHCAHHUI0O HX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JIeMOHCTPUPYIOIUX JaHHOE (PU3UYeCKoe sABJIeHHUe.

YcTHBIN OIpoc

pacno3HaBaTh NpPOsABJIEHNE U3YUYeHHbIX (QU3NUECKUX ABJIEHUU B
OKpyKamlieM Mupe (B TOM umciae (pu3ndeckue sBJIEHUS B
IIpUpO/Jie: NPWJINBBL U OTJIUBHI, JBHKeHUe IuiaHeT COJTHEUHOU
CUCTEMBI, peaKTUBHOe /[BI)KEHHEe JKUBBIX OPraHU3MOB,
BOCIIpUSATHE 3BYKOB >)KUBOTHBIMU, 3eMJIeTpsICeHUe,
celicCMUYecKue BOJIHBI, I[yHAMH, 3XO, I[BETa TeJl, ONTUYECKUEe
SIBJIEHUSI B TIpUPOZle, OMOJIOTUYECKOEe J[JeHCTBHE BHAUMOTO,
yJIbTPadpr0IeTOBOrO u PEHTIE€HOBCKOTO U3JIy9eHUH,
eCTECTBEHHBIN Ppa/JiM0aKTUBHBIKN (OH, KOcCMHYecKue JIy4H,
PaJINOAKTUBHOE U3JIyuyeHUe NMPUPOJHBIX MUHEPAJIOB, JelCTBHUe
PaZIMOAKTUBHBIX U3JIyUeHUU HA OPTaHU3M UYeJIOBEKA), IPU 3TOM
IIEPEeBOJIUTh MPAKTUUYECKYI0 33Jlauy B Yy4eOHYI0, BBIJEJIATH

CYIIIeCTBEHHBIE CBOMCTBA (Mpu3HaKK) (PU3HMIECKUX ABJICHUN.

YerHbIN onpoc

OIIMCBhIBATb HU3YYCHHbIC CBOICTBa TeJ U (I)I/IBI/IIICCKI/IG ABJIEHUA,
HCIIOJIb3YyA (I)I/ISI/I‘IGCKI/IG BE€/IMYHNHDI (CpeﬂHHH 1 MI'HOBEHHAaA
CKOpPOCTb Te€Jia IIpH HEPABHOMEPHOM JABUXEHHWH, YCKOPEHUE,
rnepeMenieaue, I1yTb, yIVIOBad CKOPOCTb, CHJIa TpPEHHA, CHJIA

YOPYTOCTH, CUJIA TAXKECTH, yCKOpPEHUe CBOOO/IHOTO Ta/IeHNs, BeC

[TpakTuueckas pabora
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TeJjla, UMILYJIbC TeJla, UMIIYJIbC CUJIbI, MeXaHuueckas pabota u
MOII[HOCTh, IOTEHUIHAJIbHAS HHEPrus Teja, IOAHATOTO HaJ
IIOBEPXHOCTBI0 3€MJIM, MOTeHIMaJbHas 5JHeprus CKaTou
IIPY>KUHBI, KUHETUYecKas »JHeprus, IIOJHAsA MeXaHuuecKas
SHeprus, NepuoJ H YacToTa KoyiebaHUU, JJIMHA BOJIHBI,
TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTb CBeTa, IMOKAa3aTesb
IIpEJIOMJIEHUSI CPENbl), IPU OMHCAHUU IMPABUIBHO TPAKTOBAaTh
(usnuecKuil CMBICJI HCIOJIB3YEMBIX BeJIMYUH, 0003HAUEHUS U
eAUHUNBl  (UBNUYECKUX  BEJIMYUH, HaXOAUTh (QOPMYIIHI,
CBA3BIBAIOIME [JAHHYI0 (QU3UYECKYI0 BEJIUUUHY C JAPYTUMH
BeJINUMHAMH, CTPOUTh TrpadUKU H3YYEHHBIX 3aBUCHMOCTeN

(I)I/IBI/I‘-IGCKI/IX BEJIMYHH.

XapaKTepU30BaTh CBOHWCTBA TeJl, (QU3NUEeCKUe SABJIEHUA U
IIPOLIECCHI, UCIIOJb3ysA 3aKOH COXpPaHEHUs JSHEpPruu, 3aKOH
BCEMUPHOI'0 TATOTEHUA, IIPUHIIUI CYIIEPIIO3ULIUN CUJI, HIPUHIIUI
oTHocutesgbHOCTH  l'anmiesa, 3axoHsl  HpIOTOHA, 3aKoH
COXpPAaHEHUA HMIIYJIbCA, 3aKOHbI OTPAKEHUA U IPEJIOMJICHUA
CBETAa, 3aKOHBI COXPAaHEHUA 3aPAZ0BOr0 U MacCOBOr'0 YUCEJI IIPU
AJIEPHBIX peaknusaX, IpU 5ToM (HOPMYyJIUPOBATh 3aKOH U

3aIIUChIBATh €I'0 MAaTEMAaTHY€CKOE BbIPDA’KEHUE.

YcTHBIH onpoc

O0BACHATH (DU3UYECKUE ITPOIIECCH] U CBOMCTBA TEJ, B TOM UFCIIE
U B KOHTEKCTe CHUTyall[Ull NPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABJIATh IPUUYNUHHO-CJIEJCTBEHHBIE CBA3U, CTPOUTH
00bsICHEHNE U3 2—3 JIOTUYECKUX IIAarOB C MUCIOJIb30BAHUEM 2—3
W3y4YeHHBIX CBOMCTBA (U3UYECKUX ABJIEHUN, (QPUINUECKUX

3aKOHOB WJIN 3aKOHOMEPHOCTEM.

YerHbli onpoc

pelath pacyeTHbIe 33/aun (ONMUpaIIecs Ha CUCTEMY U3 2—3
yPaBHEHUI), UCHOJIB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIIE
(pusnyeckue BeJIMYUHBI: HA OCHOBE aHAJIN3A YCJIOBUSA 3a7[a4u
3aIMChIBATh KPATKOE YCJIOBHE, BBIABJIATH HEJOCTAIOIINE WU
n30bITOUHbIE JIaHHBbIE, BBIOMpATh B3aKOHBI U  (QOPMYIIHI,
HeoOXo/MMBble JIJIsl pellleHus], TPOBOAUTh PACUETHI U OLIEHUBATh
PEUIUCTUYHOCTh  IIOJIyYEeHHOTO  3HAYeHus  (pu3nuuecKou

BE€JIMYHNHDbI.

[TpakTrueckas pabora

paciio3HaBaTb HpO6JIeMI)I, KOTOpbI€ MOXKXHO pemuTb IIpU

IIOMOIITH (I)I/IBI/I‘-IECKI/IX METOJ0B, HCITIOJIb3YyA OIIMCaHHue

YcerHbIM onpoc
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Hcciiea0oBaHnuAd, BBIAC/IAThL IIPOBEPAEMOE IIpeaIojIoXeHue,
OI€HUBATH IIPABUJIBHOCTD IIOPpAAKA IIPOBEACHUA NCCIIEA0BAHUA,
IIPOBOJUTD BBIBO/IbI, HHTEPIIPETHUPOBATDb PE3YJIbTAThI

HaOJIIOIEHUH U OIIBITOB.

IIPOBOJIUTH OIIBITHI IO HAOJIIOEHUIO (QU3UUECKUX SBJIEHUN WJIN
(usnueckux cBOMCTB Tes (M3yyeHHe BTOPOro 3akoHa HbIOTOHA,
3aKOHA COXpPAHEHWs YHEPTUU, 3aBUCHMOCTh II€pHUO/Ia KoJIebaHuH
MIPY>KUHHOTO MasATHUKA OT MAacChl IPy3a U KECTKOCTU IIPYKUHBI
¥ HE3aBUCUMOCTh OT AaMIUIUTYyAbl MaJbIX KOJIEDaHUH,
MIPSAMOJIMHEHOE PAaCIPOCTPAaHEHHE CBETa, Pa3JIoXKeHHe OeIoro
CBeTa B CIIEKTD, M3yYE€HHE CBOUMCTB HM300pa’KEHUSA B IIOCKOM
3epKajie U CBOUCTB H300pa)KeHHs IMpeaMeTa B COOMparoIiei
JinH3e, HAOJIIO/IeHWe CIUIONIHBIX KM JIMHEHYaThIX CIIEKTPOB
U3JydeHUs1): CaMOCTOSITEJIbHO CcOOHMpaTh  YCTAaHOBKY U3
n30BITOYHOTO HabOpa 00OPYZ0OBaHMsA, OIMMCHIBATh XOJ OMNBITA U

€ero pe3yabTaThbl, GOPMYJINPOBATH BHIBOBI.

JlabopaTopHas pabora

IIPOBOAUTh IPU HEOOXOJUMOCTH CEPHUI0 IPSIMBIX H3MEPEHUH,
ompesieyiAA  CcpelHee 3HAUEHHE U3MepSIeMON  BEJTUYUHBI
(dbokycHOe paccrossHHe cOOMpaloIiell JIMH3bI), 0OOCHOBBIBATH

BBIOOD criocoba ndMepeHus (M3MEPUTETBHOTO IIPUOopa).

[TpakTuueckas pabora

MIPOBOZIUTH HCCJIE/IOBaHNE 3aBUCUMOCTEN (DUBUUECKUX BEJTUUYUH
C HCIIOJIb30BAHHEM IIPSAMBIX U3MepPEeHUH (3aBHCUMOCTD IIyTH OT
BpEMEHH IIPH PaBHOYCKOPEHHOM JIBHKEHUH O0e3 HadasibHOU
CKOpPOCTH, TIepro/ia KojebaHUN MaTeMaTH4eCKOTO MasTHUKA OT
JUIMHBl HUTH, 3aBUCHUMOCTU YIJIa OTPaKEHUs CBeTa OT yIJa
Ma/IEHNs U yTJIa IPeJIOMJIEHUS OT yIJia MajleHus): IJIaHUPOBATh
HCCJIeI0BaHUE, CaMOCTOSITETbHO cobuparb YCTaHOBKY,
(pukcupoBarb pe3yJIbTaThl MOJIyYeHHOU 3aBUCHMOCTH
(pusmUecKnx BeJIMYUH B BUJE TAOIUI U TpadUKOB, IIPOBOIUTH

BBIBO/bI I10 pE€3yJibTaTaM HCCJIIEAOBAHUA.

[TpakTuueckas pabora

IIPOBOJUTh KOCBEHHbIE W3MepeHUs (U3NYECKNX BEJTUUYNH
(cpenHAsA CKOPOCTh U YCKOpDEHHE TeJjla MPHU PaBHOYCKOPEHHOM
JIBIPKEHUU, YCKOpPEHUE CBOOOJIHOTO TMaJieHUs, IKECTKOCTb
IPY>KUHBI, KOA(PDULINEHT TPEHUs CKOJIbKEHUA, MeXaHuuecKas
paboTa ¥ MOINHOCTh, 4YAaCTOTa U TEPUOZ KojebaHUH

MAaTEMATHUYECKOI'O U IIPDYKUHHOI'O MaATHUKOB, OIITUYECKAA CHUJIa

[TpakTrueckas pabora
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coOWpamIed JIMH3bI, PAJUOAKTUBHBIA (POH): IJITAaHUDPOBATH
U3MepeHHsA, coOMpaTh SKCIEPUMEHTAJIbHYI0 YCTAaHOBKY H
BBINIOJIHATh U3MEPEHUs, CJIeAysa IPEeNIOKEHHOH HHCTPYKIIUH,
BBIUMCJISATh 3HAUEHHE BEJTUYNHBI U aHAJIM3HUPOBATH IOJIYYEHHBIE

pe3yJIbTaThl C YYETOM 3aJJaHHOH IOTPENTHOCTH H3MEPEHUH.

coOJII0/IaTh TpaBWJIa TEXHUKH OEe30IMacHOCTH IIpu paboTe ¢ | YCTHBIN OIpoc

J1abopaTOPHBIM 000PYIOBAHUEM.

pa3/jindyaTb OCHOBHbBIE€ IIpDHU3HAKH H3YYEHHbIX (I)I/ISI/I‘-IeCKI/IX YcrHbBIN OIIpocC
MOZ[GJ'IGI‘/JI: MaTepruaJibHad TOYKa, abCOJIIOTHO TBépI{Oe TEJIO,
TOYEUHBIA HCTOUYHUK CB€Ta, JIy4d, TOHKad JINH3a4d, IlJIaHeTapHad

MOZEJIb aTOMAa, HYKJIOHHAA MOJZEJ/Ib aTOMHOTIO dapa.

XapaKTepU30BaTh IPUHITUIIBI IEUCTBUA U3YYEHHBIX TPUOOPOB U | YCTHBINA OIIpOC
TEXHUUYECKUX YCTPOMCTB € UCIOJIb30BAHHUEM UX OMUCAHUSA (B TOM
yucse: CHUJIOMETP, JATYUKU IIOJIOKEHUsA, PaCCTOSHUA U
YCKOpPEHHs, paKeTa, 3HX0JIOT, OYKU, IIepucKol, ¢oToamnmnapar,
ONTHUYECKHEe CBETOBOJbI, CIIEKTPOCKOI, JI03UMeTp, KaMmepa
Bunbcona), wucnosip3yss 3HAHUA O CBOHCTBAX (DUBUYECKHUX

SIBJICHUH 1 He0OXoAMble HU3NYECKHEe 3aKOHOMEPHOCTH.

WCIIOJIb30BaTh CXE€Mbl U CXeMaTHYHble PHUCYHKH H3YUYEHHBIX | YCTHBIN OIPOC
TEXHUYECKUX YCTPOMCTB, U3MEPUTEJIBHBIX MPUOOPOB U
TEXHOJIOTUYECKUX MIPOIIECCOB mpu peleHun
y4eOHO-TIPAaKTHYECKUX  3a/lay, ONTHYECKUE CXeMbl  JIJIA
IIOCTPOEHMs U300paKeHUH B IUIOCKOM 3epKajie M cobuparomei

JINH3E.

IPUBOJUTh HPUMEPHI (HAXOAUTh WHOOPMAIUI0O O IPUMepax) | YCTHBIN OMpoc
MPAKTUYECKOTO  HCIOJIb30BaHUS  (UBHUYECKUX 3HAHUH B
IIOBCEJTHEBHOU KU3HU A obecrieueHUs1 OE30MMACHOCTH IIPHU
obpamieHnu ¢ npubOpaMH M TEXHUYECKUMH YCTPOHCTBAMH,
COXpAaHEHUs 37I0POBbSI U COOJIIOZIEHUSI HOPM SKOJIOTHYECKOTO

MIOBE/IEHUsI B OKPYKAIOIIEN cpefie.

OCYIIIECTBJIATH MOUCK MHMOPMAIUU (PU3UIECKOTO COIEP:KaHUA B | YCTHBIN OIIPOC
VHTEpHETE, HA OCHOBE UMEIOIINXCA 3HAHUU U MyTEM CPaBHEHUSA
JIOTIOJIHUTEIbHBIX ~ HUCTOUYHUKOB  BBIJENATh  HMH(OpPMAIIUIO,
KOTOpasi fABJISIETCA MPOTHBOPEYMBON WJIM MOXKET OBITh

HETOCTOBEPHOM.
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WCIIOJIb30BaTh  NPU  BBIMIOJIHEHUM  y4eOHBIX  3a/laHUM | YCTHBIN OIIpoC
HAyJIHO-TIOMYJISIPHYIO JINTEPATypy (U3UUECKOTO COAEepIKaAHUS,
CIIpaBOYHBbIE MaTepHasbl, pecypchl ceTu VIHTepHeT, BJIAETh
IpUEMaMU  KOHCIIEKTUPOBAaHHUSA  TeKCTa, Ipeobpa3oBaHUsA

WHOOpMAaINHU U3 OJTHON 3HAKOBOU CHUCTEMBI B JIPYTYVIO.

co3/1aBaTh COOCTBEHHBbIE MTUCbMEHHBIE U YCTHBIE COOOIEHUs HA | YCTHBIN OIIpoc
ocHOBe WHGOPMAIMU U3 HECKOJIBKUX HCTOYHUKOB, IyOJIHMIHO
IIPEJICTABJIATH Pe3YyJIbTaThl IPOEKTHON WJIN HCCJIEIOBATETbCKOM
ZlesITeJIbHOCTU, IIPU 3TOM TPAMOTHO HMCIOJIB30BaTh M3YYEeHHBIN
MOHATUMHBIA amnmapar u3ydyaemMoro paszaena GU3UKA U
COIIPOBOK/IATh  BBICTYIUIEHHE  IIpe3eHTalued ¢  yIETOM

0COOEHHOCTEN ayINTOPUU 00yJAIOIIUXCA.

2, TpeGoBaHUA K BHICTABJIEHHIO OTMETOK 3a IIPOMEKYTOYHYIO aTTECTAIUIO

[IpomesxyTouHas aTTecTanus obyJaromuxcs OCYIIIeCTBJIAETCA
0 MIATUOATIPHOU CUCTEME OlleHUBaHUA. /I MUCbMEHHBIX PaboT, PE3YIbTAT IPOXOXK/IEHUSA
KOTOpBIX ¢ukcupyeTcsi B Oa/utax WIM UHBIX B3HAYEHUAX, paspabaTbiBaeTcsA IIKaja
mepepacuera IIOJIyYeHHOTO pe3yJibTaTa B OTMETKY II0 OATHOAUIbHOM mikaie. Illkana
mepepacuera paspabarbiBaeTcs CYIETOM YPOBHS  CJIOXKHOCTH  33/IaHUMA, BpEMeEHU
BBITIOJIHEHUSA PA0OTHI U MHBIX XapAKTEPUCTHUK TUCbMEHHOHN pabOTHI.

OTMeTKH 3a MPOMEXKYTOUHYIO aTTEeCTAlNI0 O0ydYaroIIuxcsi (PUKCUPYIOTCA I1e€/[arOTHYecKUM
pabOTHUKOM B JKypHaJle yCIIEBAEMOCTH U JHEBHUKE OOYJYaIOIIerocs B CPOKU U TIOPSIKE,
IIpelyCMOTPEHHOM JIOKaJIbHBIM HOPMATUBHBIM aKTOM IIIKOJIBI.

3. I'paduk KOHTPOJIBHBIX MEPOTIPUATHIA

KonTtpoJsbHOe THUl KOHTPOJIA Cpoxk nposenenusa | Kiaacesl

Meponpusarue

IIpoBepka nomaninero Texymmii Ha xaxxpom 3anatun | 7-9-€

3a/1aHUA

[Ipaktuyeckas pabora TemaTuueckasn ITocne mpoxoxaeHusa |7-9-e
paszeina

JlaboparopHas pabora Temarmueckas [Tocsie mpoxoXkaeHust | 7-9-e
TE€MBbI

JuarHoctuka Hrorosasa ITo rpaduxy 7-9-€

0b6pa3oBaTEIHHBIX

JOCTYKEeHUH

4. Kputepuu u HOpMbI OlleHUBaHUS IIPEMETHBIX Pe3yJIbTATOB, 00yUaIOIINXCA

no pusuke
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1) OneHKa yCTHBIX OTBETOB yUallluXcs.

OueHnka «5» CTaBUTCS B TOM CJIydae, €CJIU yJaluhcs:

- MOKa3bIBaeT BEPHOE NMOHUMaHUe (UUYECKOU CYIITHOCTH PacCMaTPUBAEMBIX SIBJIEHUH H
3aKOHOMEDHOCTEHN, 3aKOHOB ¥ TEOPHUH, JaeT TOUYHOE OIpeAeieHHne W HCTOJIKOBAHHE
OCHOBHBIX IIOHATHH U 3aKOHOB, TEOPHH, a TaK)Ke MPAaBUJIBHOE OIpejiesieHrne (PU3NIEeCKUX
BEJIMYHH, UX €IUHUIL U CITIOCOO0B U3MEPEHHS;

- TPaBWJILHO BBITIOJTHSET YEPTEKH, CXEMBI U TPadUKU;

- CTPOHUT OTBET IO COOCTBEHHOMY ILJIaHYy, COIIPOBOKJAeT PACCKa3 HOBBIMH IPHUMEpPAMH,
yMeeT MPUMEHATh 3HAHUSA B HOBOU CUTYaIlUU MIPU BHITIOJTHEHUHY MTPAKTUYECKUX 33/IaHUH;

- MOXKET yCTaHaBJIMBATh CBA3b MEXKAY M3y4aeMbIM U paHee W3YYEeHHBIM MaTe€pPHAJIOM IIO
Kypcy (pU3HKH, a TaK:Ke C MAaTePUAJIOM YCBOEHHBIM IIPU U3YYEHUHU JPYTHX IIPEIMETOB.
Ouenka «4» CTaBUTCA B TOM CJIy4dae:

- €CJI OTBET YYEHHUKA YZOBJIETBOPSIET OCHOBHBIM TpeOOBaHUAM K OTBeTY Ha OTMETKY 5, HO
0e3 HCIIOJIb30BaHUs COOCTBEHHOTO IJIaHA, HOBBIX IPUMEPOB, 0€3 MPUMeEHEeHUs] 3HAaHUU B
HOBOM cHUTyaluu, 0e3 WCIIOJIb30BaHUSA CBSI3ed C paHee W3YYEHHBIM MAaTEpPUAJIOM,
YCBOEHHBIM IIPHU U3YUEHUH JIPYTUX IIPEIMETOB;

- ecJIM ydJaliuics AOMYCTHJI OJHY OIMUOKYy WiIu He OoJiee JBYX HEIOYETOB M MOJKET
HCIIPABUTh UX CAMOCTOSATETFHO WJIH ¢ HEOOIBIIION TOMOIIBIO YIUTEJIS.

OueHnka «3» CTaBUTCS B TOM CJIydae:

- €CJIM yUaIIUHUCs MPABUJILHO IIOHUMAET (QU3UUECKYIO CYyIITHOCTh PACCMATPUBAEMBIX SIBJICHUU
U 3aKOHOMEPHOCTEH, HO B OTBETE€ HUMEIOTCS OT/eJIbHbIE ITPO0EeIbl B YCBOEHHH BOIIPOCOB
Kypca pU3UKY;

- He MPEISATCTBYET JaJbHEHIIIEMY YCBOEHUIO IIPOrPaMMHOTO MaTepHasia, yMmeeT IIPUMEHSTh
ITOJTyYeHHbIe 3HAHUS MPU PEIeHUN IMPOCTHIX 33/1a4 C MCIOJIb30BaHUEM T'OTOBBIX (OPMYJI,
HO 3aTPy/AHSAETCS IPU PEIIEHNH 33/1a4, TPEOYIOIHUX MpeoObpa30BaHus HEKOTOPBIX (opMy.T;

- JIONyCTWJI He OoJiee OJIHOW TPyOOW W OXHOU Herpyooi omubku, He OoJiee ABYX-Tpex
HErpyObIX HEJIOUETOB.

OueHxa «2» CTaBUTCS B TOM CJIydae, eCJIM yJaluicsa He OBJIa/iesl OCHOBHBIMHY 3HAHUSMH B
COOTBETCTBUU C TPeOOBAHUAMH € JIOMYyCTWJI OOJIbIlle OIMUOOK UM HEJIOYETOB, YeM

HEe0oOXO0A1MO JIJIsl OLIEHKH 3.

2) OneHKa NUCbMEHHBIX CAMOCTOATE/IbHBIX U KOHTPOJIBHBIX Pa0oT.

OueHnka «5» CTaBUTCSA 3a PabOTY, BBITIOJTHEHHYIO TIOJTHOCTHIO 6€3 OITMO0K 1 HEJIOYETOB WU
HMeEIOIIyI0 He OoJiee OHOTO HeJloUeTa.

OueHnka «4» craBuTcs 3a paboTy, BBIIOJHEHHYIO ITOJTHOCTHIO, HO IIPY HAJIMYUU B HEH He

6osiee O,IIHOfI HeFPY6OI>JI OIITMOKU 1 OAHOTI'O HEAOYETA UJIN HE 6osiee TpeX HEeJOYETOB.
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OyeHka «3» CTaBUTCS B TOM CJIydae, eCJTH YUeHUK MPAaBUJIbHO BBIMIOJIHIII Ha 2/3 Beel
PaboThI IPABUJIBHO WJIU AOITYCTHIL:

a) He OoJiee IByX rPyOBIX OIIHOOK,

0) wu He 60JIee OHOU TPyOOH OIMOKY ¥ OTHOTO

HeJI0YeTa,

B) WU He OoJiee ABYX-TPeX HErpyObIX OIIHOOK,

T') WX OAHOU HErpyOO# OIINOKY 1 TPEX HEJ0UETOB,

1) WU IIPU OTCYTCTBUH OIITUOOK, HO IPU HAJTMYUHU 4-5 HEJIOUETOB.

OuyeHxa «2» CTaBUTCS, KOTJIA YHCJIO OIMIMOOK W HEIOUETOB IIPEBOCXOUT HOPMY, MPHU
KOTOPOU MOJKET OBITh BBICTABJIEHA OLIEHKA «3», WIM €CJIU IPAaBUJILHO BBIIIOJIHEHO MeHee

2/3 pabOoTHI.

3) OneHka J1aGopaTOPHBIX U MPAKTUYECKHUX PA0OT.

OueHnka «5» CTaBUTCS B TOM CJIy4dae:

- €CJIM yYallluics BBIMIOJIHKJI paboOTy B IOJHOM OOBeMe C COOJII/IeHHeM HeoOXOaUuMOM
TIOCJIE/IOBATEJIBHOCTU IIPOBE/IEHNUS OIIBITOB M U3MEPEHUH;

- CAMOCTOATEIBHO U PAIIOHAJIBHO MOHTHUPYET HEOOX0IMMO€E 000PYZIOBaHUE;

- BCE OTBITHI IIPOBOJUT B YCJIOBUSAX U PEXKUMAX, 00€CTIeYUBAIOIINX MOJIyIeHNE TPABUIHHBIX
pe3yJIbTaTOB U BBIBOJIOB;

- cobJutroTaeT TpeboBaHUs ITPABUIT 6€30I1aCHOTO TPYZA;

- B OTYETe MPAaBUJIbHO M AKKYPATHO BBIMOJIHAET BCE 3aIMUCH, TAOJIUIIBI, PUCYHKHU, YEPTEKH,
rpadVKy, BHIYUCIEHH S,

- IPABUWJIHHO BBITIOJIHAET aHAIN3 TOTPENTHOCTEMH.

OueHxa «4» CTaBUTCS B TOM CJIydae, €CJIN YJYaIUHCcs BBITIOJIHUII Pa0OTy B COOTBETCTBUH C
TpeOOBAaHUAMH K OILIEHKE 5, HO JIOIYCTHJI JBa-TPU HeJouera, He 0oJiee OHOU HErpyoou
OIIIMOKHU U OJTHOTO HeJoueTa.

OuyeHxa «3» CTaBUTCSA B TOM CJIydae, €CTU yUaluics BBITIOJTHII pabOTy He MOJTHOCTHIO, HO
00beM BBITIOJTHEHHON YaCTH TAaKOB, YTO IMO3BOJISIET MOJIYIUTh MPABUJIbHBIE PE3YIbTAThI U
BBIBOJIbI, €CJTH B XOJI€ IIPOBEJIEHUS OIBITA U U3MEPEHUH OBLUIH JIOMYIIEHBI OIIHOKHU.
OuyeHxa «2» CTaBUTCA B TOM CJIydae, ecjIy yJal[uiicsa BBITIOJIHUII paboTy He MOJHOCThIO U
00’beM BBITNIOJTHEHHOUN PabOTHI HE MO3BOJISIET CZEIaTh IIPABUJIbHBIE BBIBO/ABI, BHIUKUCJIEHUS;
Ha0JII0IEH NS TPOBOIVJINICH HETTPABUJIHHO.

Bo Bcex ciyuasix oljeHKa CHIKAeTCs, eCJIN yUeHUK He co0JTro1an TpeboBaHus

6e30ImacHOCTH Tpy/ia.

B Tex cyuasx, korja yyamuiics okasaa OpUTHHAIBHBIN MOAXO0/, K BHIIIOJTHEHUIO

paboThI, HO B OTUETE COJIEPKATCA HEJIOCTATKHU, OIIEHKA 32 BHITIOJIHEHHE PAOOTHI 110

YCMOTPEHHUIO YUUTEIA MOXKET OBITH IIOBBIIIIEHA 110 CPaBHEHUIO C YKa3aHHBIMHX HOPpPMAaMMH.
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Hepeqeﬂb OIIIOOK U HEeA0YEeTOB:

I'pyovie owmuoxku

1.

HesHanwue onpeziesieHuI OCHOBHBIX MOHATHUH, 3aKOHOB, ITPABUJI, OCHOBHBIX
ITOJIOXKEHHUH TeopuH, GOpMYyJI, OOIIETPUHATHIX CHMBOJIOB 0003HAUEHU S

(I)I/ISI/I‘-IGCKI/IX BE€JIWYNH, €eJUHUI] NX U3MEPEHUA.

2. HeymeHue BbIZIETTUTD B OTBETE IJIABHOE.

3. HeymeHue mpuMeHATHh 3HAHUSA JJIS PENIEHU 33/1a4 ¥ O0bsICHEHUS (QUBUIECKHUX
SIBJICHUI1; HE3HAHVE MPUEMOB PEIIeHUs 33/1a4, aHAJIOTUYHBIX PaHee pelleHHbIM
B KJIacce, OIIMOKU,T0Ka3bIBAOIINE HEIPABUIBHOE TIOHUMAaHUE YCJIOBUSA 331aUn
WU HEMIPaBUJIBHO ¢(POPMYJIMPOBAHHBIE BOIIPOCHI 33/1a4M WJIM HEBEPHBIE
00bsICHEHUS
HEeINPAaBUJIbHOE UCTOJIKOBAaHUE PEIIeHUs.

4. HeymeHue yuTaTh U CTPOUTH rpadUKU U IPUHITUIINATIbHBIE CXEMBI.

5. HeymeHnue moAaroroBuTh K paboTe YCTAaHOBKY WU J1abDOpAaTOpHOE 00Opy/IOBaHUE,
IIPOBECTH OIIBIT, HEOOXOTUMbIE PACUYEThI, MU UCII0JIH30BATH MTOJIyYEeHHbBIE TaHHbIE IS
BBIBOJIOB.

6. HebpexxHOe OTHOIIIEHHE K J1aDOpaTOPHOMY 000PY/IOBAHUIO U U3MEPUTEIBHBIM
npubopam.

7. HeyMmeHwue onpeieTuTh IOKa3aHUE U3MEPUTETHBHOTO TPUOopa.

8. Hapymrenue TpeboBaHUH MpaBmJI 0€30ITACHOTO TPYZA IIPY BHITIOJTHEHUH
SKCIEPUMEHTA.

Hezpyovle owuoxu

l.

Herounoctu popMyIMPOBOK, ONpesieieHuH, MOHATHUH, 3aKOHOB, TEOPUH,
BbI3BaHHbIE HETIOJTHOTOM OXBaTa OCHOBHBIX IMMPU3HAKOB OIPEEISAEMOTO MOHITHS,

OIJ_II/I6KI/I, BbI3BaHHbIE H€CO6JIIOZ[€HI/IGM yc.TIOBI/Iﬁ IIPpOBEACHUU OIIbITA UJIU

U3MepeHUH.

2. OmmbOKH B YCJIIOBHBIX 0003HAYEHHAX HA TPUHITUIIHATBHBIX CXEMaX, HETOUHOCTH
yepTekel, rpadUKOB, CXEM.

3. TIpomyck miu HETOUHOE HallMCcaHVe HAaUMeHOBAaHUU eJUHUI (PU3UIECKUX
BEJINYUH.

4. HepamuoHaJIbHBIN BEIOOD X0/Aa
peleHus.

Hedouemuvt

1. HepaHI/IOHaJIBHbIe 3aIllHCHU IIPU BBIYHUCIIEHUAX, HEPpAITNOHAJIbHBIEC IIPUEMBI

BBIYMCJIEHUH, TPe00pPa30BaHUM U PEIIeHUH 3a/ad.

2. Apudmernyeckre OMMOKH B BBIYMCIEHUAX, €CJIM STH OMIUOKU TpybO He
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HCKa’KaIOT PeaJIbHOCTD MOJIyYeHHOTO Pe3ysIbTaTa.
3. OTnesbHBIE OTPENTHOCTU B (POPMYJIMPOBKE BOIIPOCA WJIU OTBETA.
4. HeOperKHOE BBITIOJTHEHHE 3aIIUCEH, UepTekel, cxeM, TpadUKOB.

5. OpdorpaduyecKre U MyHKTyallHOHHbIE OIITHOKH.
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