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Onucanue KOHTPOJIbHBIX H3MEPHUTEIbHBIX MATEPUATIOB
st mposeaenusi B 2023 roay npoBepo4Hoii padoThI
no ®PU3UKE

8 kiacce

1. HazHauyeHune BcepocCHiiCKOM MPOBEPOYHOI padoThI

Bcepoccuiickue mpoBepounsie pabotel (BIIP) mpoBomsTcs B 1emsx
OCYILIECTBJIECHUS MOHUTOPUHIa pe3yibTaTtoB nepexoqa Ha ®I'OC u HanpaiieHbl Ha
BEISIBJICHUE KaueCTBA MOATOTOBKHA 00YYaIONUXCSI.

Haznauenune BIIP no yueOHOoMy mpeamety «(pu3uka» — OIEHUTb KaueCTBO
0011e00pa3oBaTeIbHON MOATOTOBKH OOYYaOMUXCS 8 KJIACCOB B COOTBETCTBHH C
tpedoBanusiMu OI'OC. BIIP no3BossOT OCYIIECTBUTh JUATHOCTUKY JTOCTHKEHUS
NPEAMETHBIX W METANPEAMETHBIX PE3YyJbTAaTOB, B TOM YHCIE OBJAJCHUE
MEXIPEAMETHBIMA TOHSATUSIMU M CIIOCOOHOCTh HMCIOJIb30BaHUS YHUBEPCAIbHBIX
yueoHbIx aeiictBui (YY) B yueOHOM, MO3HABATEIbHONW U COLIMATBHOM MPaKTHKE.
PesynbpraTtel BIIP B COBOKyNHOCTH ¢ HMEHOIICCs B 0011e00pa3oBaTeIbHOM
opraHuzaluy UHQOpMalLMen, oTpaxarolmed HHAUBUAYaJbHbIE 00pa3oBaTEIbHBIC
TPAEKTOPUH O0YYAIOLIUXCS, MOTYT OBITh UCIOJIb30BAHBI JUIsl OLEHKH JIMYHOCTHBIX
pPE3yNIbTaTOB O0YUYCHUS.

Pesynbratet BIIP moryT OBITH HCHIOIB30BaHBI 0OO0IICOOpa30BATEIHHBIMH
OpraHU3aNMsIMU JIJI1 COBEPINEHCTBOBAHMUS METOAMKU TpErnojaBaHus (HU3UKA B
npoiecce 00y4YeHuUs MPeIMETy, MyHULIMNAIbHBIMU U PETUOHAJIBHBIMU OpraHaMu
WCIIOJHUTENIBHON BJIACTH, OCYILIECTBIISIIOIIUMU TOCYJAPCTBEHHOE YIIPABICHUE B
chepe oOpaszoBanHmsi, Il aHAIM3a TEKYIIETO COCTOSHUS MYHHUIIMMAIBHBIX U
PErMOHANIbHBIX CUCTEM 00pa3oBaHus U (POPMHUPOBAHUS IPOTPAMM UX Pa3BUTHA.

He mnpenycmorpeno wucnonb3oBanue pesyibratoB BIIP  mis  onenku
NEeATEIbHOCTH 001Ie00pa30BaTENbHbIX OPraHU3alUN, YUUTeNed, MyHULIUITIATbHbBIX
U PETHOHAIBHBIX OPraHOB HCHOJIHHUTENBHOM  BIJIACTH, OCYIIECTBISIOIINX
roCy/IapCTBEHHOE yNpPaBJICHHUE B cpepe 00pa3oBaHUs.

2. JIokyMeHTBI, ONpee/AIne colepKaHue MPOBEPOYHOM padoThI

Conepxanue U CTPyKTypa MPOBEPOYHON pabOTHI OMPEAETSIOTCS Ha OCHOBE
denepanbHOro rocyJapCTBEHHOTO 00pa3oBaTENbHOIO CTaHAApTa OCHOBHOTO
obmero obpazoBanus (mpukaz MunoOpHayku Poccum ot 17.12.2010 Ne 1897) ¢
yuetoM [IpumepHoil OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanusi (omoOpeHa pemenuem deaepanbHOro  y4eOHO-METOAMYECKOTO
oOveauHEeHUS TI0 o0meMy oOpazoBanmio (mpotokon oT 08.04.2015 Ne 1/15 (B
penakuuu npotokosa Ne 1/20 ot 04.02.2020)) wu comepkaHus YYCOHHKOB,
BKJIFOUEHHBIX B DeiepaibHbIi IEPEUCHbD.
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3. lMoaxoabl K 0TOOPY comepxkaHMsA, pa3padoTKe CTPYKTYPbl NPOBEPOYHOM
padoThI

Bcepoccuiickue  mpoBepoyHble  paOOThl  OCHOBaHbl HAa  CHUCTEMHO-
NeATETbHOCTHOM, KOMIIETEHTHOCTHOM M YPOBHEBOM MOJIX0JIaX B OOYUYECHHH.

B pamkax BIIP napsay ¢ npeaMeTHBIMU pe3yibTaTaMu O0ydeHUs YUaluxcs
OCHOBHOM WIKOJIbl OLICHMBAIOTCA TAKXKE METAlpPEIMETHBIE PE3yJbTaThl, B TOM
YHCJIE€ YPOBEHb CPOPMUPOBAHHOCTH YHUBEPCAIBbHBIX YUEOHBIX MO3HABATEIbHBIX,
KOMMYHUKATUBHBIX WM peryiasatuBHbIX  geiictBuid  (YVY]])  u oBiageHus
MEKIPEIMETHBIMU MOHSITUSIMH.

KontponsHble u3MeputTenbHble Matepuanibl (daree — KHM) BIIP
HaIpaBJIeHbl Ha TPOBEPKY CPOPMUPOBAHHOCTH Y OOYYAIOMIMXCS CIEAYIOIINX
PE3YJIBTATOB OCBOEHHUS €CTECTBEHHOHAYYHBIX YUYEOHBIX IPEIMETOB:

— ¢opMUpOBaHKE LEIOCTHON HAYYHOU KapTUHBI MUDA,

— OBJIQZICHNE HAYYHBIM MTOAXO0J0M K PELICHUIO Pa3IMYHbIX 3a/a4;

— OBJIQJICHUE YMEHUSIMU: (OpMYyIUpOBaTh THUINOTE3bl; KOHCTPYHUPOBATH;
POBOJUTH HAOJIONCHUS, ONMUCAHUE, H3MEPEHHUE, SKCIEPUMEHTHI; OIICHUBATH
MOJTyYEHHBIE PE3YJIBTATHI;

— OBJIAZICHUE YMEHUEM COMOCTABIIATh SMIIMPUUECKHAE U TEOPETUUECKUE 3HAHUSA C
O00BEKTUBHBIMU PEATIMSIMU OKPYKAIOILIEr0 MUPA;

— BOCIHUTaHKE OTBETCTBEHHOT'O U OEPEKHOT0 OTHOLICHHUS K OKPYKAIOLLEH cpeae;

— opmupoBarne ymeHuit Oe3omacHOro u AMGEKTUBHOTO HCIIOIH30BAHUS
J1a00paTOpHOTO OOOPYAOBaHMSA, NPOBEICHHUS TOYHBIX WM3MEPEHUN U aJICKBATHOU
OLEHKH TIONYYCHHBIX PE3yJbTaTOB, NPEACTABICHUS HAy4YHO OOOCHOBAHHBIX
apryMEHTOB CBOMX JICMCTBHIl, OCHOBAHHBIX Ha MEXIIPEIMETHOM AHAIN3E YYEOHBIX
3a1au4.

Texcrel 3amanuii B KM BIIP 8 kmacca B 1EIOM COOTBETCTBYIOT
dbopMyaMpoBKaM, MPUHITHIM B YyuyeOHUKAaX, BKIIOUEHHbIX B DeaepasbHbIN
nepeyeHb Y4eOHUKOB, JONMYIIEHHBIX MUHHUCTEPCTBOM MpocBelieHus Poccuiickoi
denepanuy K HCHOJB30BAHHUIO IIPU PEATM3ALMM HMEKIIMX T'OCYJIapCTBEHHYIO
aKKpeIUTalnio 00pa3oBaTEIbHBIX IPOrPAMM OCHOBHOI'O 00IIEr0 00pa30BaHUsl.

4. CTpyKTYypa NpOBEePOYHON padoThI

Bapuant npoBepouyHoil paboThl Bkitodaer B ceOst 11 3amaHuii, KOTOpbIe
pa3IUYAIOTCS MO0 COJIEPYKAHHUIO U TIPOBEPSEMBIM TPEOOBAHUSIM.

3amaams 1, 3—-7 u 9 TpebyroT KpaTkoro orBera. 3amanus 2, 8, 10, 11
MPEANOJIaraloT pa3BePHYTYIO 3aMKCh PEIICHUS U OTBETA.

5. Koaudukaropsl npoBepsieMbIX 3JEMEHTOB COACP/KAHUS M TpeOOBaHMIA
K YPOBHIO NNOATOTOBKH 00y4aOIIUXCSH
B tabu. 1 mpuBeneH kogupuKaTop IpoOBEpsIeMbIX 3JIEMEHTOB COIEP KAHNUA.
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Tabmuna 1
Koant | Kon IIpoBepsiemMble 3JIeMEHTHI COIEPKAHUS
pasae- | mposep
Ja, |sie-Moro
TeMbl | 3JIeMeH
Ta
1 TEIUIOBBIE ABJIEHUA
1.1 IlepBoHayaJibHbIE CBe/IEHHSI 0 CTPOCHUM BelleCTBA
1.1.1 | OCHOBHBIE TOJOXEHUS MOJIEKYISPHO-KUHETUUYECKONH TEOPHUH CTPOEHUS
BeniecTBa. Macca 1 pa3Mepbl MOJIEKYIT
1.1.2 | TennoBoe ABMKEHHE aTOMOB U MoJieKyJl. CBA3b TeMIIEpaTypbl BEILIECTBA
CO CpeJHEeH CKOPOCThIO Xa0TUUECKOT0 NBIOKEeHMS yacTull. duddysus
1.1.3 | B3aumogeiictBue Mosiekyn. CmaunBanue. KanusuisspHble sIBIEHUS.
1.1.4 | Mogaenu TBEPAOTrO, JKUAKOTO U Ta3000pa3HOr0 COCTOSHUI BEIIECTBA U UX
O00BSICHEHHE Ha OCHOBE MOJIEKYJISPHO-KMHETUYECKON TEOPHH CTPOCHUS
BEIIECTBA
1.1.5 | Ctpoenne TBEpABIX Ten. Kpuctammmueckoe u aMOphHOE COCTOSHUS
BEIIECTBA.
1.1.6 | Ilpakmuueckue pabomol:
Habnronenre KanuuispHbIX SIBICHUN
1.1.7 | Quszuueckue se6nenuss 6 npupooe: TIOBEPXHOCTHBIC U KalWJUISIPHBIC
SIBJICHUS] B IPUPOJIE, KPUCTAILIBI B IPUPOJIE.
1.1.8 | Texnuueckue ycmpoticmea: MeMOpaHHBbIE (UIBTPHI, KAMWUIAPHI,
IPUMEPHI UCIIOIH30BAHUS KPUCTAILIIOB
1.2 TenJioBble sIBJICHUSA
1.2.1 | TennoBoe pacmupenue. OcCOOEHHOCTH TEIIOBOT'O PACIIMPEHHUS BOJIBL.
1.2.2 | TennoBoe paBHoBecue. Temnepatypa. TemneparypHas mkaia Lleascus.
1.2.3 | Buyrpennsis sHeprus. PaboTa u Teronepeaada Kak crocoObl U3MEHEHUS
BHYTPECHHEHN YHEPrUuu
1.2.4 | Buael Teronepeaadn: TEMIONPOBOAHOCTh, KOHBEKIIHS, U3JIYYEHUE
1.2.5 | KonuuecTBo TeminoThl. Y iebHAas TEIIIOEMKOCTh
O=cm(t,—t)
1.2.6 | IlnaBnenue m kpucraumsauus. M3MeHeHue BHYTpEeHHEH 3HEpPIUM NpU
TUTABJICHUU M KPUCTAJUIM3alMU. Y IeTIbHAs TeIIoTa IuaBieHus A = O/m
1.2.7 | Ucnapenne u kKoHaeHcauus. l3MeHeHue BHYTpEHHEW OSHeprum B
polecce UCTIapeHHsl U KOHJEHC AU
1.2.8 | BraxxHocTb BO31yxa
1.2.9 | Kunenue >KMAKOCTH. 3aBUCHUMOCTb TEMIIEpaTypbl KUIIEHUS  OT
aTMoc(epHOT0 JaBJICHHs. Y IeTbHas TEIJI0Ta MapooOpa3oBaHMs
L=0/m
1.2.10 | Konu4ecTBO TEMJIOTHI, BBIACISIEMOE MPU CrOpaHUW TOIUIMBA. Y AeNbHas
TEIUIOTA CTOPAHUS TOIUUBA g = O/m
1.2.11 | 3akOH COXpaHEHHWsI SHEPrMU B TEIUIOBBIX IMIpPOIECCax. YpaBHEHUE
teruioBoro 6ananca: O + 0, =0
1.2.12 | YnenwHas Teriota cropadus. [ [puHIUIIBI pabOTHI TETUIOBBIX JBUTATEIICH.
TenoBsle ABUTATENN U OXPAaHa OKPYKAKOLIEH CPEb.
1.2.13 | Ilpakmuuecxue pabomoi:

HabmioneHne TEMIOBOrO pacUIMpeHHs] S>KUIKOCTEH W TBEpIBIX Ted,
CHoco0OB TEIUIONEpelaul; 3aBUCUMOCTH JIaBIEHUS BO3JyXa OT €ro
o0beMa ¥  TeMmIepaTypbl;  3aBHCHUMOCTH  CKOpPOCTH  Ipolecca
OCTBIBAHUsI/HArpEBAHUS pu U3Iy4YCHUHU oT 1BETa
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U3ITyYaroIei/TOTIONIAoIell  MOBEPXHOCTH; 3aBUCHMOCTH CKOPOCTH
WCIIapEeHUs BOJIBI OT IUIOLIAIN TOBEPXHOCTH JKHIKOCTH.

N3mepenuss temriepartypbl IMPU MOMOIIM KUJIKOCTHOTO TEPMOMETpa U
JlaTYMKa TEMIIEPATYPhI, KOJIUYECTBA TEIUIOTHI, YIECIbHOW TEIIOEMKOCTU
TBEPAOrO BELIECTBA; OTHOCUTEIBHON BIAKHOCTH BO3/1yXa

1.2.14 | Qusuueckue senrenus 6 npupode: wusznydenue ConHIA, 3aMep3aHUe
BO/IOEMOB, MPUMEPHI MPOSBICHHUS] KOHBEKIIUU B aTMocepe — MOpCKUe
Opu3bl; 00pa3oBaHKe POCHI, TYMaHa, WHEs, CHeTa

1.2.15 | Texnuueckue  ycmpoiicmea:  KUJKOCTHBII  TEPMOMETP,  JATYHK
TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS [OMOB, BOJOCSHOU U
3JIEKTPOHHBIA THTPOMETPHI, TICUXPOMETp, MapoBasi TypOWHA, ABUTaTENb
BHYTPEHHETO CrOpaHus

1.2.16 | Ucmopus nayku: onbitel b.Pymdopna, I'.JIau, [Ix.Jxoyns; ucropus
teroBbix aeurareneit (Jx.Yarr, H.Otro, P.luzens, .U. [Ton3yHOB)

2 JJIEKTPOMAI'HUTHBIE ABJIEHHA
2.1 DJIeKTpUYecKHe sIBJCHUSI

2.1.1 | Oneitel D. Pesepdopna mo m3ydeHwro cTpoeHus atoma. [lmanerapHas
MOJI€JIb aTOMa.

2.1.2 | Dnextpuszanus Teul.

2.1.3 | [IBa BuIa »BJIEKTPUYECKHX 3apsaoB. B3aumomeicTBHe MNOKOSAMIUXCA
AIEKTPUYECKUX 3apsiJI0B

2.1.4 | 3aKOH COXpaHEHHMS IEKTPUUYECKOrO 3apsana. J[emuMocTb 3IEeKTPHUIECKOTO
3apsja.

2.1.5 | Dnektpuueckoe  moisie. JlelcTBME  DJIEKTPUYECKOrO  MOJA  HA
AJIeKTpUUecKue 3apsibl. [[pOBOTHUKH U TUANEKTPUKU

2.1.6 | TlocTOSIHHBIN AIEKTPUUECKUNA TOK. JI€MCTBUS SJIIEKTPUYECKOTO TOKA.

2.1.7 | Cuna toka [ =¢/t. Hanipsixerne U = A/q.

2.1.8 | 3akon OMa Jj1s1 ydacTKa 3JIEKTPUUYECKOM 1IETH:
I=U/R

2.1.9 | Dnektpuyeckoe  compoTuBieHue R.  VYaenbHOE  BIEKTPUUYECKOE
conportusienue P. R=(p/)/S

2.1.10 | IlocnenoBaTenbHOE COEAMHEHUE ITPOBOJHUKOB!
L=L,U=U+UyR=RI+ R,
[TapannenbHoe coelMHEHHE IPOBOJHUKOB PaBHOTO conpoTuBieHus: U; =
Uy I=1+1L R=R;/2
CwMmenanHble COeTMHEHUS! TPOBOTHUKOB

2.1.11 | Pabota w® MOIIHOCTH dJeKTpuueckoro Toka: A = Ul
P=UI

2.1.12 | 3axon xoyms—Jlenna: Q = Rt

2.1.13 | Ilpaxmuueckue pabomuwl:

HaOIOJIEHWE SIBJICHUM TO DSJCKTPU3AIMH Tl M B3aWMMOJICHCTBHIO
3apsSKEHHBIX TEJT;

W3MEPEHHS CHJIBI TOKA, JJICKTPHYECKOTO HAMPSHKEHUS, AJICKTPUIECKOTO
COIMPOTHUBIICHUS PE3UCTOPA, PAOOTHI M MOIITHOCTH JIEKTPUIECKOTO TOKA;
WCCTIE0OBAaHMUS 3aBUCHMOCTH CHJIBI TOKA, MPOTEKAIOIIETO B MPOBOIHHUKE,
OT HaIpsDKEHUS Ha KOHIAX MPOBOJHHUKA; 3aBUCUMOCTH 3JIEKTPUUYECKOTrO
COTPOTHUBIICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIATU ITONEPEYHOTO
CEUCHHS U MaTepHaa;

MIPOBEPKA MPABUJI TSI TIOCIE0BATEIIFHOTO M TTAPAIIEIBHOTO COCTUHECHHS
MIPOBOIHUKOB
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2.1.14

Dusuueckue s61eHUsA 8 Npupode: FNEKTPUUECKUE SBICHUS B aTMocdepe,
AJIEKTPUYECTBO KUBBIX OPTaHHU3MOB,

2.1.15

Texnuueckue ycmpoticmea: dAEKTPOCKOI, HCTOYHUKH OCTOSHHOTO TOKA,
amMIiepMeTp, BOJBTMETP, PEOCTAT, CUETYMK OJICKTPUYECKOH JHEPruw,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, HarpeBaTeIbHBIE SJICKTPONPHUOOPHI
(mpumepsr), MPEIOXPAHUTEIIN; y4er u HCIIOJTh30BaHUE
AJIEKTPOCTATUYECKHUX SIBJICHUN B OBITY M TEXHHKE; 3JICKTPONPOBOIKA H
MOTPEOUTEINN ICKTPUIECKON SHEPTHH B OBITY, KOPOTKOE 3aMbIKAaHHE

2.1.16

Hcmopusa nayxku: coznanue ranbBanmueckux sneMmeHToB (JI.['ambBaHu,
A.Bonsra, B.B.[lerpoB), wusyueHue HUTMOCPEPHOTO IICKTPUIECCTBA
(b.®panknun, I'.Puxman), otkpeitue 3akoHoB (I[.Om, JI./Ixyousb,
2.X.Jlenm)

2.2

3HeKTpOMaFHI/ITHBIe ABJCHUSA

2.2.1

MarnauTHOe nosie. BeKTop MAarHUTHON MHIYKIIMHT

2.2.2

B3aumoaelicTBUE ITOCTOIHHBIX MAarHUTOB

223

MarauTHoOe moe MIPAMOTo MPOBOAHHKA C TOKOM

224

JlelicTBME MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM

225

SIBiienue anexrpoMarHuTHOM UHAYKUMHK. [IpaBuio Jlenna

2.2.6

Ipaxmuueckue pabomul:

HAONIOJICHUsT ~ B3aUMOJACWCTBHS ~ MAarHWUTOB,  MAarHUTHBIX  TIOJIEH
MTOCTOSIHHBIX MarHWTOB; HCCJIEAOBAHUE IEHCTBHUSI MAarHUTHOTO MOJs Ha
MIPOBOJIHUK C TOKOM, SIBJICHHS 3JEKTPOMArHUTHOW WHAYKIUMU; U3YUCHHUE
CBOMCTB 2JIEKTPOMAarHuTa U paboThl 3JIEKTPOIBUTATENS

2.2.6

Dusuueckue s61eHUs 6 Npupode: MarHUTHOe Tmose 3emun (apeiid
MOJIFOCOB, POJIb MarHUTHOTO MOJS JUIsl JKU3HM Ha 3emiie), MOJISIpHOE
CUSIHUE

2.2.7

Texnuueckue yCI’I’lpOﬁCWlBG.’ INPUMEHCHUEC  TMOCTOAHHBIX MAarHuTOB,
QJICKTPOMArHuTOB, OJJICKTPOABUTATCIIb IMOCTOAHHOIO TOKaA, TICHEPATOP
IIOCTOSITHHOI'O TOKa

2.2.8

Hcmopusa nayku: onblTl B.I'mnbOepra 1Mo HaMarHUYMBaHUIO JKele3a,
onblT X.OpcTena MO HAOMIOAEHUI0 MAarHUTHOTO I0JII IPOBOJHHMKA C
TOKOM, onbITel M.®Dapazness 10 U3Y4CHHUIO SIBJIICHHUS DJJIEKTPOMArHUTHOU

WHITYKITAA

B 1a01. 2 npuBeaeH KoAU(PUKATOP MPOBEPSEMBIX PE3YIHTATOB O0YUCHUS.

Tabmura 2
Merta- Kon
npea- | mposepsie-
METH- MOT0
N IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 00y4YeHHUs
bIi TpeOoBaHUSA
pe3yJib-
TaT
1 YMmeHue onpeneasitb NOHATHS, CO31aBaTh 00001eHUsI, YCTAHABJIUBATH AHAJIOTUM,

KJIaccuGpuUUpoBaTh, CaMOCTOSITeIbHO BHIOMPATh OCHOBAHMSA W KPUTEPUM JIA
KjIaccuUKANUM, YCTAHABJIMBATH NPUYMHHO-CJIEACTBEHHbIE CBSI3H, CTPOMUTH
JIOTHYEeCKOe paccy:xIeHue, yMmMo3aK/jluyeHHe (MHAYKTHBHOe, 1eAYKTHBHOEe H IO
AHAJIOTHH) U J1eJIATh BbIBOJbI

1.1

Paznuuare usyuenHeie ¢uszndeckue siiaeHus (auddysus, u3MEeHEHHE
o0beMa Tenm TpH HArpeBaHUM (OXJIAXICHUHU), OOJNbIIAs CKHUMAEMOCTh
ra3oB, Majas CKHMAeMOCTh >XHIKOCTEH H TBEpPABIX TEJ; TEIUIOBOE
paBHOBECHE, HWCIApeHHe, KOHACHCAIWS, TUIABIICHUE, KPHUCTAJUIA3AIINS,
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KHIICHUC, BJIAXKHOCTHb BO3yXd, PA3JIMYHBIC CHOCO6BI TCILIoNCpCaaiu,
AJIEKTPH3AIHS TEJI, B3aUMOJICHCTBHE 3apsiI0B, HArPEBaHKE MMPOBOJIHUKA C
TOKOM, BBaHMOHeﬁCTBHG MArHuToB, OJJICKTPOMArHUTHAsA WHAYKIHA,
JeCTBUE MarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM) IO OIMCAHHIO MX
XapaKTCPHBIX CBOIICTB U Ha OCHOBE ONBITOB, ACMOHCTPUPYIOIIUX JAaHHOC
(buzmIecKoe sIBJICHUE.

1.2

Pacmo3naBathk nposiBieHHe H3YYeHHBIX (PU3NUYECKUX siBICHHH (cM. 11.1) B
OKPY>KaIoIlleM MUPE, BBIICIISISE UX CYIIECTBEHHBIE CBONCTBA/IPU3HAKY.

1.3

OnuceiBaTh H3y4YeHHBIE CBOMCTBA Tenl W (U3MYECKUE SBIICHUS,
UCTONB3Yys (PU3UYECKHE BEIMYMHBI: KOJIWYECTBO TEIUIOTHI, BHYTPEHHSSA
SHEpIHsl, TeMIEparypa, yAeldbHas TEIJIOEMKOCTh BEIIECTBA, yJEIbHas
TEIUIOTA IJIaBJICHUS M MapooOpa30BaHUs, yAeTdbHas TEIIOTa CrOpaHHS
TOIUIMBA, KOA((UIMEHT MOJE3HOTO ACMCTBHSI TEIJIOBOIO JBUTATENs;
NIEKTPUYECKUN 3apsAl, CWIa TOKa, DJIEKTPUYECKOE HaIpsHKEHUE,
JNEKTPUYECKOE  CONPOTUBIEHUWE  NPU  MOCIEAOBATEIIBHOM U
[apajuIeIbHOM COEAMHEHWH IPOBOAHMKOB, YIEIbHOE CONPOTHBIICHUE
BellecTBa, paboTa TOKAa, MOIIHOCTb TOKAa; MPHU OMHCAHWUU MPaBUIBHO
TPaKTOBaTh  (PU3MYECKUI CMBICT  HUCHOJb3YyEeMBIX  BEIMYMH, UX
o003HAaYeHUs] W  EIWHUIBI  U3MEpPEHHs, HaXOOuThb  (POpPMYIbI,
CBSI3BIBAIOIIME TAHHYIO (PM3NYECKYIO BEJIMYMHY C APYTUMH BEITHUYMHAMU.

1.4

XapakTepu3oBaTh CBOICTBa TeJ, (QU3MYECKUE SIBICHUS U MPOLECCHI,
UCTIONB3Ysl (U3MUYECKUEe 3aKOHBI: 3aKOH OMa JJisi y4acTKa IIEeTH, 3aKOH
Jxoymst — JleHma; mpu STOM pasinuyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA M €r0 MaTEMaTUYECKOE BhIPAKEHUE.

1.5

OOBsACHATH (U3NYECKHUE TMPOLECChl M CBOWCTBA TeN: BBIABIATH
NPUYUHHO-CICICTBEHHbIE  CBSI3H, CTPOUTh OOBsICHEHHe u3 1-2
JIOTUYECKHX IIaroB C OMOPOH Ha 1-2 M3y4EHHBIX CBOWCTBA (hHU3MYCCKUX
SIBIICHUH, QU3NYECKUX 3aKOHA UITM 3aKOHOMEPHOCTH.

1.6

PacrioznaBath mpoOsieMBbl, KOTOpPHIE MOXKHO PpEHIMTh MPH TOMOIIU
(U3MYECKUX METOJIOB; HCIIONB3ys OMUCAHHE HCCICIOBAaHUS BBIICTATH
MIPOBEPSIEMOE  MPEANONIOKEHHE, OICHUBATh MPABUIBHOCTh MOPSIKA
MIPOBEACHUS UCCIIEIOBAHMSI, I€TIATh BHIBOBI.

1.7

[IpoBOIUTH ONBITBI 1O HAOMIOACHHUIO (PU3MUYECKUX SBICHUNA WK
(hU3UIECKUX CBOICTB TeN: dbopmyaupoBaTh MIPOBEPSIEMBIC
NPEIIOIOKEeHUs,  COOMpaTh  YCTAaHOBKY W3  NPEIOKEHHOTO
000pYI0BaHUsl; OMUCHIBATH XOJI OMBITA M (HOPMYJIUPOBATH BBIBO/IBI.

1.8

[TpoBomuTh mpsiMble U3MEpeHUs (U3NUECKUX BeTUYMH (aTMocdepHoe
JaBJICHUE, TEMIIepaTypa, BIaXKHOCTh BO3/1yXa, CHJIa TOKA, HAIIPSDKEHUE):
CpaBHUBATh PE3yJIbTAaThl U3MEPEHUIN C y4eTOM 3aJaHHOU aOCOIIOTHOM
MOTPEIIHOCTH.

1.9

[IpoBoauTh HCCIEOBAaHUE 3aBHCHUMOCTEH (DH3WYECKUX BEIUYHH C
HCTIOJIb30BAHUEM TIPSIMBIX HW3MEPEHUN: IUIAaHUPOBAaTh HCCIIEOBAHMUE,
coOMpaTh YCTAHOBKY, CIEAys IPEIIOKCHHOMY IUIaHY, (DHKCHPOBATh
pE3yNbTaThl MOTYYCHHONW 3aBUCHUMOCTH (DU3MYECKUX BEIUYUH B BUJC
Ta0IUI ¥ TpadUKOB, JIeJIaTh BEIBOJBI IO PE3yJbTaTaM MCCISIOBAHMS.

1.10

[IpoBoaNTH KOCBEHHBIE U3MEpPEHUs (HU3MUECKUX BEIMYHMH: IJIAHUPOBATh
U3MEpeHHusi, CcoOMpaTh OSKCIEPUMEHTAIBbHYIO  YCTAHOBKY, CJenys
MPEITI0KEHHOM MHCTPYKIIUY U BBIYUCIISITh 3HAUCHUE BEIIMUUHBIL.

[IpuBoAMTH TpPHUMEPHl MPAKTUYECKOTO HCIONb30BaHUS (PU3MUYECKUX
3HaHUHN B TIOBCEIHEBHOM XKU3HM I oOecrieueHrs 0€30MacHOCTH TpH
oOpareHuu ¢ mpuOoOpaMu M TEXHUYECKUMH YCTPOUCTBAMH, COXPaHEHUS
3M0POBbSI W COOJIONEHUS HOPM JKOJIOTHYECKOTO TIOBEACHUS B
OKPY>KaIOIIEH cpeie.
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1.12

[IpuBogutes mpuMepsl BkiIaga poccuiickux (M.B. JlomoHOCOB,
N.N. Tlomsynos, B.B. Iletpos, 3.X. Jlenn, I".B. Puxman, I1.JI. Ilunounr,
b.C. fxo6u u ap.) u 3apyoexusix (P. bpoyn, [Ix. xoynb, JIx. Varr,
B. I'mnGepr, I'. Om, X.-K. Opcren, A.-M. Amnep, M. ®apazeii, u np.)
YYCHBIX-QU3UKOB B  pa3BUTHE HAyKHh, OOBSICHEHHWE IPOIIECCOB
OKPY>KaIOILIEr0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH.

2 YMmeHue co31aBaThb, NPUMEHATH U NPe00Pa30BLIBATH 3HAKM M CMMBOJIbI, MOAEIH U

CXEMbI J1Jifl pCIICHUA yqeﬁnmx M NMMO3HABATCJIBHBIX 3a1a4

2.1

Pemate pacuerHble 3agaur B 2-3 JAEMCTBUS, HUCHOJIb3YsS 3aKOHBI U
dbopMyIbl, cBsi3bIBarOlIME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIN3a
YCIIOBUSL 33/1a4d 3alMChIBaTh KpPATKOE YCJOBHE, BHIOUPATh 3aKOHBI U
dbopMyInbl, HEOOXOIUMBIE IS €€ pelIeHHs, NPOBOAUTH pPacyeThl M
CpPaBHHMBATh TMOJYYCHHOE 3HAYeHUE (U3NYECKOW  BEIUYUHBI C
W3BECTHBIMU JAHHBIMH.

2.2

Pasnnyath OCHOBHBIC TPHU3HAKK M3YYEHHBIX (U3HYSCKUX MOJeIei
(MO CTPOCHHS Ta30B, JKUIAKOCTEH W TBEPABIX TeJ, IUIAHETapHas
MOJICJIb aTOMa).

23

XapakTepu30BaTh IPUHIUIBI JCHCTBUS H3YYEHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOMCTB, OMMUPAsICh Ha 3HAHHUS O CBOMCTBAX (PU3MUCCKHUX
SIBJICHUH.

24

PacrioznaBaTh MpOCThIE TEXHUYECKHE YCTPOWCTB M H3MEpUTEIbHBIC
npuOOpHl MO CXEeMaM M CXeMaTUYHBIM PUCYHKAaM; COCTaBJISTh CXEMBbI
ANEKTPUYECKUX Ieneil ¢ TMOCIeNOBAaTeNbHBIM UM MapajuleIbHbIM
COCIMHEHUEM 3JIEMEHTOB, pa3linyasl YCIOBHBIE 0003HAUYCHHUS JJIIEMEHTOB
ANEKTPUYECKUX Lenel (MCTOYHUK TOKa, KIIOY, PE3UCTOp, PEOoCTar,
JAMIOYKa, aMIIEpPMETP, BOIBTMETD).

3 CMBICJIOBOE YTEHHE

3.1

Hcnonk30BaTh mpu  BHINONHEHUM  y4eOHBIX  3aJaHUl  HAy4dHO-
MOMYJSIPHYIO  JTUTEPaTypy (PU3NYECKOTO COJCp)KaHUs, CIPaBOYHBIE
Marepuainsl, pecypcel ceth  MHTepHer:  BiageTs  NpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi WHPOPMALMU U3 OJHON
3HAKOBOM CHUCTEMBI B IPYTYIO.

3.2

Co3naBarh COOCTBEHHBIE KPAaTKHWE NMHUCHMEHHBIC U YCTHBIE COOOILICHHMS,
0000mIasi WHPOPMAIMIO W3 HECKOJIBKUX  HCTOYHHKOB, TPaMOTHO
UCTOJb30BaTh W3YYEHHBIH NOHATHUHHBIN ammapar Kypca (U3HKH,
COIIPOBOXAATH BBICTYIUICHUE ITPE3CHTALIMCH.

4 YMeHHne OPpraHu3oBbIBATH y4eOHOE COTPYAHMYECTBO U COBMECTHYIO 1eSITeJIbHOCTh

C YUMTECJIEM U

CBEPCTHUKAMM; padoTaTh HHAMBHAYAJbHO U B rpynie

4.1

[Ipu pabGoTre B Tpymnme CBEPCTHUKOB pPACTIPEICTATh OOS3aHHOCTH B
COOTBCTCTBHUHU C IIOCTABJICHHBIMH 3aJadaMHu, CICAUTH 34 BBIIIOJIHCHHCM
IUTaHA JCWCTBUH H KOPPEKTUPOBaTh €ro, aJeKBaTHO OICHUBAThH
COOCTBEHHBIN BKJIQJl B ICATEIBHOCTD I'PYIIIHL.

5 YMeHHe 0CO3HAHHO HCIOJIb30BATHh peveBble CPeACTBA B COOTBETCTBUM C 3ajaueil

KOMMYHMKAIIMH /UISl BbIPA’KEHUsI CBOUX YYBCTB, MbICJIeil M MOoTpedHOCTeill

5.1 [Ipu pabore B Tpymme CBEPCTHUKOB BHICTPAMBAaTh KOMMYHHUKATHBHOE
BBaHMOI[eﬁCTBHQ, YUUThIBAsA MHCHUC OKPYXKAIOIIUX.
6 @®opMHUpPOBaHME M Pa3BUTHE KOMIIETEHTHOCTH B 00JaCTH MCIOJIb30BAHUS

HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHii

6.1

OcyiecTBisITh NOUCK MHPOpPMAIMK (PU3NYECKOTO COAEpPKAHHUS B CETH
WHTepHer, Ha OCHOBE HUMEIOIUXCS 3HAHUH U JIONOJHUTEIBHBIX
HMCTOYHHKOB BBIICIIATH uH(pOpMaIHIO, KOTOpas ABIISIETCS
IPOTHBOPEYMBON MIIM MOXKET OBITh HEAOCTOBEPHOIA.
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Onpenejgsit Cnocoobl

cuTyanuen

AeficTBUIi B paMKax MpeNJOKeHHbIX YCJIOBHHA U
TpeOOBaHUIl, KOPPEKTHPOBATH CBOM [ICHCTBHSA B COOTBETCTBMH C M3MEHsIoUIeics

7.1

Cobmromate mpaBuia 0Oe30macHOro Tpyaa npu pabore ¢ yd4eOHBIM U
71a00paTOPHBIM 000PYTOBAHUEM.

6.

Pacnpenenenue

3aJ]aHu

KOAH(PUKATOPOB
Pacrnipenenenue 3aianuii o NO3ULUAM KOAU(PUKATOPOB MPUBEAECHO B TalII. 3.
Ta0Omuna 3

NPOBEPOYHOM

padoThI

nmo

NO3NIUAM

IIpose-
pseMbIe
TpeboBa-
HUS
(ymeHwMsI)

Baoku ITOOIT OO0

BBIITYCKHUK HAYUUTCSA / noay4um 603MONCHOCHb
Hayiumsvcs

Kox KOC/KT

Ypo-
BCHb
cIIo-
JKHO-
CTH

Makcu-
MaJIbHBIA
Oai 3a
BBITIOJIHE-
HHE
3aJaHus

ITpumepnoe
BpeMsi
BBIMTOJTHEHHS
3aJ]aHus
o0yJaroIMCst
(B MUHYyTaX)

1.8

TIPOBOMTH TPSIMBIE M3MEPEHHsT (PU3MUECKIX BEITIMUHH:
BpeMs, pacCTOsHHME, Macca Tena, OO0beM, CHIa,
TeMIieparypa, arMoc(epHoe JaBieHUe, HalpsDKCHUE,
CHJia TOKA; W HCIONb30BaTh MPOCTEUIIINE METObI
OLICHKH MOTPELTHOCTEN N3MEPEHUH.

1.2.15,2.1.15

11,12,
1.3,14,
L5

pacrno3HaBaTh TEIUIOBBIC SIBJICHUS W OOBSCHSATH HA
0a3e MMEIOIIMXCS 3HAHWN OCHOBHBIC CBOMCTBA WIIH
YCIIOBUSL TPOTEKAHUS 3THX SBICHHH: Auddy3us,
U3MCHEHHE  Oo0beMa Tel  Mpud  HAarpeBaHUHU
(oxytakieHNH), TEIJIOBOE paBHOBECHE, WCIIAPCHHE,
KOHJICHCAIINS, TUIaBJICHHUE, KPUCTAIDIH3AITHSI, KATICHHUE,
pa3nuyuHbIe CIOCOOBI Terionepeaun
(TETIOPOBOTHOCTD, KOHBEKITHS, W3ITy4YCHHE),
arperaTHble  COCTOSIHHSI — BEIIECTBA, IIOTJIONICHIC
SHEPTUM TPH WCTIAPESHUH JKUIKOCTH ¥ BBIICICHHE €€
TIpY KOHJICHCAIIWY T1apa;

pacmo3HaBaTh  JJICKTPOMArHUTHBIC  SBICHUS U
OOBSICHATH HA OCHOBE MMCIOIIMXCS 3HAHUI OCHOBHBIC
CBOMCTBAa WM YCJIOBHS MPOTCKAHUS JTHX SIBJICHUM:
SNIEKTpU3aLMs  Tel, B3aUMOJCWUCTBUE  3apszoB,
JJIEKTPUUECKU TOK W €ro JCHCTBHS (TEIUIOBOE,
XUMHYECKOE, MATHUTHOR).

aHaIM3UPOBAThH CUTYyaIH MIPaKTHKO-
OpPHECHTHPOBAHHOTO XapakTepa, y3HaBaTh B HHUX
TIPOSIBJICHUE M3YUCHHBIX (DIBMUECKUX SBICHUA WIN
3aKOHOMEPHOCTEH U MPUMEHATH UMEIOIIUECS 3HAHUS
JUTS UX OOBSICHEHNS,

1.1.4,1.1.6,
1.1.7,1.2.3,
1.2.4,1.2.6,
1.2.7,1.2.8,
1.2.13,1.2.14,
1.2.15,2.1.2,
2.1.3,
2.14,2.15,
2.1.6,2.1.13

1.3

pemarp 3aJa4u, HCIONb3ysl (U3NUECKHE 3aKOHBI
(3akon Oma uig ydvacTka Hend U (GOpPMYIIbI,
CBSI3BIBAIONIHC (husmueckue BEITUYHHBI
(KONMMYECTBO TEIUIOTHI, TEMIIEPaTypa, YAelIbHas
TEIIOEMKOCTh ~ BEIIECTBA, yJENbHAs  TEIUioTa
TUTABIICHUS, YJCNIbHAS TEIUIOTa Mapoo0pa3oBaHus,
yAeIbHas TEIJIOTa CrOpaHusl TOIUIMBA, CHJIa TOKA,
JNIEKTPHYECKOE  HANpsDKEHHWE,  DIIEKTPUYECKOe
COMPOTHBIICHHUE): HA OCHOBE aHaIW3a YCIOBHS

1.2.5,1.2.6,
1.2.9,2.1.8,
2.1.11
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3aJla4i BBIIENATh (PU3HYecKUe BETHMYUHBI, 3aKOHBI
U (GOpMyIlbl, HEOOXOJUMBIC JUII €€ peIleHHS,
MPOBOJUTH PACUCTHI.

1.3,24,

pemarthb 3a1a4d, UCTIOJIB3YSI thopmybl,
CBSI3BIBAIOIIIHEC ¢dusneckue BEJINYNHBI
(KONMYECTBO TEIUIOTHI, TEMIIEpaTypa, yJelIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, yJIeJbHAas TEIoTa
TUIaBJICHUS, YAeTIbHAsl TEIJIoTa mapooOpa3oBaHus,
yIenbHas TEIJIOTa CrOpaHMs TOIUIMBA): HA OCHOBE
aHaIM3a YCJOBUS 3aauél BBIACIATH (DU3MUECKUE
BENWYMHBI M (OPMYINBI, HEOOXOAWMBIE I €e
pelIeHs, TIPOBOANTH PACUETHI;

COCTaBJIATh CXEMBI DJJIEKTPUYCCKHX Lemed ¢
MOCJIe0BATENEHBIM u napaieabHbIM
COCIMHEHNEM DJIEMEHTOB, pa3jiuyas YCIOBHBIC
0003HAYCHUS DJIEMEHTOB JIICKTPHUUCCKUX LeTei
(MCTOYHMK TOKa, KIIOY, PE3UCTOp, JIAMIIOYKA,
aMIIepMeTp, BOJIBTMETP);

pemaTh 3aja4d, UCIONb3Ys (U3MYECKHUE 3aKOHBI
(3axkorn Oma a1 y4JacTka IemnH, 3akoH JIKoyis-
Jlenua,) u GopMynbl, CBA3BIBaOUINE (PUINUECKUE
BEJIMYMHBI (cmna TOKa, JNEKTPHUYECKOE
HalpsHKCHUE, JJIEKTPUUECKOe  CONMPOTHBIICHUE,
yIeNbHOE CONpPOTHBJICHHE BEIIECTBa, paboTa
JNEKTPUYECKOTO IMOJIS, MOIIHOCTH TOKa): Ha
OCHOBE aHalW3a YCJIOBHA 33Ja4d  BBILACIATH
¢usnueckue BETUYUHBI, 3aKOHBI W (OPMYIIBL,
HEOOXOOUMBIE [UIi €€ pEIIeHUs, MPOBOJUTH
pacyeThl.

1.2.5,1.2.6,
1.2.9,1.2.10,
2.1.7,2.1.11,
2.1.8, 2.1.10,
2.1.12,

1.3, 1.7,
2.4,2.1

UHTEPIPETUPOBATh  PE3yJbTaThl HAOMIOJCHWUIA |
OIIBITOB;

pemath 3aj1a4u, UCTIONB3YS (bopmybl,
CBSI3BIBAIONIIHC (buznueckue BETMIHMHBI
(KOJMYECTBO TEIUIOTHI, TEMIIEpaTypa, yIeiIbHas
TEIJIOEMKOCTh BEILIECTBA): HAa OCHOBE aHaIM3a
YCIIOBUS 3a]1au¥l BBIJCIATh (PU3HUECKHE BEITMIHHBI
U (GOpMyIIbl, HEOOXOJUMBIC JUII €€ peIleHHS,
HPOBOJUTH PacyETHI;

pemate 3a/a4d, HMCHONB3ys (DU3UUECKHE 3aKOHBI
(3akom Oma mus ydacTka memw, 3aKkoH JIKoyis-
Jlenua,) u QopMynbl, cBA3bIBaIOLINE (PHU3MUECKHE
BEJTUYMHBI (cuna TOKa, AIIEKTPUIECKOE
HaNpsDKEHUE,  DJIEKTPUYECKOE  CONMPOTHUBIICHHE,
paboTa 3NMEKTPUIECKOTro MOJIsI, MOIITHOCTh TOKA): Ha
OCHOBE aHajHM3a YCIIOBUS 3aJayd  BBLACIATH
(U3MUYECKUE BEIIMYMHBI, 3aKOHBI H  (HOPMYIIBI,
HEOOXOMUMBIE Il €€ peUICHUs, MPOBOJNTH
pacyeTsl

1.2.5,1.2.11,
2.1.8, 2.1.10,
2.1.11,2.1.12

1.11,
1.3,2.1,
2.4

AHAJTU3UPOBATh CHTYyaIluH MPaKTHUKO-
OPHUCHTHPOBAHHOTO XapakTepa, Y3HaBaTb B HHX
MPOSIBIICHUE H3YYCHHBIX (PU3HMUCCKUX SIBJICHUHA WITH
3aKOHOMEPHOCTEH W MPUMEHSTh UMCIOIIMECS 3HAHUS
JI7IS1 KX OOBSICHEHUS,

1.2.5,2.1.8,
2.1.10,1.2.11,
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14,19,
2.1,3.1

UCTIONB30BaTh TPU  BBINOJIHEHUM Y4YeOHBIX 3aj1ad
CIIPABOYHBIC MATEPUAIBI;

JIeTIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;
pemath 3ajayd, WCIONB3ys (PU3NYECKHE 3aKOHBI
(3akon I'yka, 3akon Owma mId ydacTka IIENH) H
(hopMyITBI, CBSI3BIBAIONTNE (PU3UUECKHE BEITUIHHBI
(myTh, CKOpOCTh, Macca Tella, IUIOTHOCTB
BEIIECTBA, CHJA, CHJIA TPEHHS CKOJBKCHHS,
KO2(DPUITMEHT TpEeHUS, CHIa TOKA, DJICKTPHUECKOE
HaNpsDKEHUE,  DJICKTPUYECKOE  CONPOTHBIICHUE,
paboTa BIEKTPUYECKOTO IIOJIs, MOIIMHOCTH TOKA,
KOJIMYECTBO TEIUIOTHI, TEMIIeparypa, yaAeibHas
TEIUIOEMKOCTh ~ BEINECTBAa, YJCIbHAs TEIUIOTa
TUTABIICHUS, YJCNbHAs TEIUIOTa MapooOpa3oBaHus,
yIeNbHas TEIJIOTa CTOPAHUS TOIUTMBA): HA OCHOBE
aHalM3a YCJIOBHUS 3a7a4dl BBIACTATH (PH3MUYECKHE
BEJIMYMHBI, 3aKOHBI U ()OPMYJIBI, HEOOXOIUMBIE IS
ee pelleHHs], POBOJIUTHh PACUETHI.

1.2.5,1.2.6,

1.2.9,1.2.10,

2.1.8,2.1.9,
2.1.11

1.1, 1.2,

pacrio3HaBaTh  JJICKTPOMArHUTHBIC  SIBJICHUS |
OOBACHSATL HA  OCHOBE HMEIOINMXCS  3HAHUI
OCHOBHBIC CBOMCTBA WJIM YCIIOBUSI MPOTEKAHUS STHX
SIBJICHAM: B3aMOJICHCTBHEC MArHWTOB, JCHCTBHE
MarHUTHOTO TIOJISl HA TIPOBOIHUK C TOKOM

2.2

1.3,2.1

peathb 3a1a4u, UCTIONB3Ys (hopmybl,
CBS3BIBAfONIME  (DU3UYCCKUE BEIMYWHBI  (IIYTh,
CKOpOCTb, Macca Tena, IUIOTHOCTh BEIIECTBa,
KOJINYECTBO TEIJIOTHI, TEMIeparypa, YyAeldbHas
TEIIOEMKOCTh BEIIECTBA,): HA OCHOBE aHAIM3a
YCIIOBHUS 33J1aUH, BBIJCIATh (PU3UUECKUE BEITNYUHBI
u GopMynbl, HEOOXOAMMBIE ISl €€ peIleHus,
IPOBOAUTD PacUeThl.

1.2.5,1.2.6,
1.2.9,1.2.10,
1.2.11

10

1.3,2.1,
24

peliaTh 3ajavd, WCIONb3Ys (H3UUECKUE 3aKOHBI
(3aKOH COXpaHEeHWs DJHEPrHHW, 3aKoH [yka, 3aKoH
TMackans, 3akoH ApxuMena, 3aKOH COXPaHCHHS
SHEPTHU B TEILIOBBIX Ipoleccax, 3akoH Oma Juist
yJacTKa Iemu, 3aKoH Jxoymnsa-JIena) u popmysl,
CBSI3BIBAIONINE  (PM3HUYCCKHE BEIUYHHBI  (MYyTh,
CKOPOCTh, Macca Teja, INIOTHOCTh BEIECTBa, CHIIA,
JIaBJICHNE, KWHETHYECKash DHEPIusl, MOTCHIMAbHAS
JHEpPrus, MeXaHWuyeckas paboTa, MeXaHHUYeCKast
mormaocTh, KIIJI mpoctoro Mexanusma, cuia
TPEHHS  CKONBXKEHHs, KOIPQPUIMEHT  TpPEHHS,
KOJIMYECTBO TEIJIOTHI, TeMIleparypa, yAeldbHas
TEIUIOEMKOCTh  BEIECTBA, yJeNbHAs TEIIoTa
TUTABJICHUS, YAeTIbHAs TEIIoTa MapooOpa3oBaHus,
yIleNbHas TEeIUIOTa CrOpaHusl TOIIMBA, CHJIA TOKa,
JNEKTPUYECKOS  HAMPSDKCHUE,  AJICKTPUYCCKOE
COTIPOTHUBJICHHE, (bopmyIIbI pacueTta
ANEKTPHYECKOTO COIIPOTHBJICHUS npu
MOCTICI0BATEILHOM M MAPATICIIbHOM COCAMHEHUN
MIPOBOJIHMKOB): HA OCHOBE aHAJIM3a YCJIOBHS 3a/[aui
3alMChIBATh ~ KPaTkoe  YCIOBUE,  BBIICIATH
(M3UdecKre BENWYMHBI, 3aKOHBI M (POPMYIIBI,
HEOOXOUMEIC IS €€ PEIICHUS, IPOBOIUTH PACUCTHI
W OICHWBATh PEABHOCTh MONYYSHHOTO 3HAYCHHS
(hU3NUCSCKOM BETHUHHBI.

1.2.5,1.2.6,

1.2.9,1.2.10,

1.2.11,2.1.8 -
2.1.12

© 2023 denepanbHas ciyx0a 1o Haa30py B chepe 00pa3oBaHMs U HAYKH




BIIP. ®usuka. 8 kiacc 12

11

1.3,2.1,
24,19

aHaIM3MPOBATh OTHENBHBIE JTalbl TPOBEACHUSA
WCCIEZIOBAHMIT W WHTEPIPETUPOBATH PE3YIIHTATHI
HaOJTIOJICHUIA U OTIBITOB;

pelarh 3aja4yu, WCIONb3ysl (PU3NYECKHe 3aKOHBI
(3aKOH cOXpaHeHHsI SHEepruu, 3aKoH [yka, 3aKoH
ITackansi, 3akoH ApxuMena, 3aKOH COXpaHEHHUS
SHEPTHUU B TEIUIOBBIX Mpolleccax, 3akoH OMa ams
ydqacTka 1end, 3akoH Jhbkoyns-Jlenma) w
(hopMyITBI, CBSI3BIBAIONINE (H3UYECKUE BEITMUHHBI
(IyTh, CKOPOCTH, Macca Tela, INIOTHOCT BEIECTBa,
CUlla,  JIaBIEHWE,  KHUHETHYEeCKas  DHEprus,
TIOTeHIMATbHAsT DHEPrusi, MexaHudeckas paborta,
MexaHuueckass — MoumHocTh,  KIIJI  mpoctoro

MEXaHM3Ma, cuia TpEHUS CKOJIBKCHUS, 12.5,1.2.6,

1.2.9,1.2.10,
KOO(QQUIMEHT TPEHUs, KOJIHYECTBO TEIUIOTHI, 1211.12.13 B 3 10
TeMIiepaTypa, yaeIbHas TEIIOEMKOCTh 2 1 8:2 '1 1 ) ’

BEILIECTBA, YACNbHAas  TEIUIOTAa  IUIABJICHUS,
yAenpHas TeIIoTa MapooOpa3oBaHUs, yAeTbHAS
TEIUIOTa CropaHus TOIUIMBA, CHJIa  TOKa,
SJIEKTPUYECKOE  HAMpPSDKEHHE,  DIEKTPUUECKOE

COTIPOTHUBJIEHHE, dbopmyIIBl pacueTta
EKTPUUECKOTO COIIPOTUBJICHUS npu
MOCIIEA0BATEIEHOM u napanieasHOM

COCIMHEHNH TPOBOAHMKOB): HA OCHOBE aHAIM3a
YCIIOBUSL 3a/laudl 3allUChIBaTh KPAaTKOE YCIIOBHUE,
BBIACIATE (DU3MYECKUE BEJIMYMHBI, 3aKOHBl U
¢dbopMynbl, HEOOXOAWUMBIE I €€  PeIleHUs,
MPOBOIUTH pPacueTbl M OLIEHWBaTh pPEAIBLHOCTH
HOJTYYSHHOTO 3HAYCHUSI (PU3MIECKON BEITMIHHBL

Bcero 11 3aganuii, u3 HUX 1o ypoBHIo cinoxkHocTH b (06a30Bbiit) — 5; [1 (moBbiieHHbIH) — 4, B (BbICOKMiT) — 2.
Bpewmst BbIoTHEHNST IPOBEPOYHOM pabOThl — 45 MUHYT.
MaxkcumanbHBIA IepBUIHBIN O0amt — 18.

7. PacnpenesieHue 3aJaHUii IPOBEPOYHOM PadOTHI 110 YPOBHIO CJI0KHOCTH

3amanus 1, 2, 3, 4, 5 mpoBepoYHOI pabOTHl OTHOCSTCA K 0a30BOMY YPOBHIO
CJIOHOCTH.

3amanus 6, 7, 8, 9 mpoBepOoYHON pabOThI OTHOCSATCS K MOBBIIIIEHHOMY YPOBHIO
CJIOHOCTH.

3amanus 10, 11 mpoBepodHOM pabOTHI OTHOCATCS K BBICOKOMY YPOBHIO
CJIOHOCTH.

8. Tunwbl 3a71aHNI, ClIEHAPUH BHINIOJIHEHHUS 3aaHUI

B 3amanum 1 mpoBepsieTcs OCO3HAHUWE YUYEHUKOM POJIA 3KCIIEpUMEHTa B
bu3NKe, TOHMMaHUE CIOCOOOB HM3MEPEHUS M3YYCHHBIX (U3MUYECKUX BEIINYUH,
MOHMMAaHUE HEN30€KHOCTH TOTPENTHOCTEN MPHU MTPOBEACHUHN U3MEPEHUN U YMEHHUE
OIICHUBATh OJTH TIOTPEIIHOCTH, YMEHHE OINPEACIUTh 3HauYeHUuE (PU3NIECKOU
BEJTMYMHBI TIOKA3aHUSIM MPUOOPOB, a TAaKXKe IeHy JeneHus mpudopa. B xadectse
OTBETa HEOOXOIMMO IPUBECTH YUCICHHBIN pe3yIbTaT.

B 3aganuu 2 nposepsieTcs cOPMUPOBAHHOCTH Y OOyYaromuxcsi 0a30BbIX
IpeACTaBICHU 0 (PU3UUECKOM CYIIHOCTHU SIBJICHUM, HAOIIOJAEMBIX B MPUPOJIEC U B
MOBCEIHEBHON >ku3HU (B ObITy). OOyuarommMmcs HEOOXOJUMO MPUBECTH
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pa3BEpHYTHIM OTBET HA BOIPOC: HA3BATh SIBJICHHE M KAUYECTBEHHO OOBSICHUTH €T0
CYTb.

B 3apganusix 3-6 npoBepsitoTcs 60a30Bble YMEHHUSI IIKOJbHUKA: HCIOJIb30BaTh
3aKOHBl (M3UKKA B PaA3JIMYHBIX YCJIOBHSX, COIMOCTaBISATH JKCIEPUMEHTAIbHbIC
JTAHHBIE U TEOPETUYECKUE CBEJICHUS, NMPUMEHSTh 3HAHUSA U3 COOTBETCTBYIOIIMX
pasiesioB (PU3HKHU.

B 3amanuu 3 mnpoBepsieTcss yYMEHHME MCIOJIb30BaTh 3aKOH/NMOHSTHE B
KOHKPETHBIX ycioBusaX. OOydarommmcsi HEOOXOIUMO PENIMTh MPOCTYIO 3a1ady
(OIMH NOTMYECKWH IIar WM OJHO JeHcTBHE). B KauecTBe OTBeTa HEOOXOIUMO
MIPUBECTH YUCIICHHBIN PE3yJIbTaT.

3amaane 4 — 3amada Cc TpapUKOM WA CXEMOW DJIICKTPUUYECKOW IICTH.
[TpoBepsitoTCss yMEHUS YUTATh TpaUKU WM aHAIM3UPOBATH CXEMY, U3BJICKATh U3
rpa¢ukoB (cxem) mHpOpMAIMIO W JelaTh Ha €€ OCHOBE BBHIBOJBI. B KkauecTBe
OTBETa HEOOXOIUMO PUBECTH YUCIECHHBIN pe3ybTaT.

3ananue 5 npoBepsieT yMEHUE UHTEPIPETUPOBATH PE3YIbTaThl PU3UUECKOTO
skcriepuMenTa. [IpoBepsroTcss yMeHus Jenarb JIOTUYECKUE BBIBOABI U3
MPEICTABICHHBIX AKCHEPUMEHTAJIbHBIX JAHHBIX, TMOJb30BATHCS [JII  3TOTO
TEOPETUYECKUMHU CBEJCHUSIMU. B KayecTBe oOTBeTa HEOOXOAMMO MPUBECTU
YHUCJICHHBIN pe3yJibTar.

3ananue 6 — TEKCTOBas 3ajaya U3 peajbHOM KU3HM, IPOBEPSIONIAs YMEHHUE
MPUMEHSTh B OBITOBBIX (KM3HEHHBIX) CUTYyaIUsX 3HAHWE (PU3NYECKUX SBIICHUU U
OOBSACHSIIONMX WX KOJMYECTBEHHBIX 3aKOHOMEpHOCTe. B kauecTtBe oTBeTa
HEO0OXOMMO TTPUBECTH YUCIICHHBIN PE3yJIbTAT.

3amanne 7 mpoBepseT yMEeHHE paboTaTh C HKCIIEPUMEHTAILHBIMU JTAHHBIMH,
MpeACTaBICHHBIMA B Buae Tabmuil. [IpoBepsieTcss yMeHHE COMOCTaBIATH
IKCIIEPUMEHTAJILHBIC TAHHBIC U TEOPETHUCCKUE CBEJICHUS, JIeNaTh U3 HUX BBHIBOJIBI,
COBMECTHO HCIOJIb30BaTh JJI ATOr0 pa3iudHble (U3HUECKUe 3aKOHBI. B KauecTBe
OTBETa HEOOXOJIUMO PUBECTH YUCIECHHBIN pe3ybTarT.

3amanue 8 — KauecTBEHHas 3ajaya Mo Teme «MarHuTHble siBleHUs». B
KauecTBe OTBETa HEOOXOAMMO MPUBECTU KPATKHUM TEKCTOBBINA OTBET.

3amanue 9 — 3ajmaya, MPOBEPSIONIAs 3HAHME IIKOJbHUKAMHU TOHATHS
«CpenHsis BEIMYMHA», YMEHHE YCPEIHSTh pa3iuyHble (U3UUYECKUE BEIUYUHBI,
NEPeBOUTh WX 3HAYEHUS M3 OJHMUX EAUHMUI] HM3MEpEeHust B Jpyrue. 3amada
CONIEP’)KUT JIBa Bompoca. B kauecTBe oTBeTa HEOOXOAUMO TMPUBECTH JIBa
YUCJICHHBIX PE3yJIbTaTa.

3amaams 10, 11 Tpebyror OT 0OydYarommxcsi yYMEHHS CaMOCTOSATEIHHO
CTPOUTH MOJI€NIb OMHMCAHHOTO SIBIICHUS, IPUMEHSITh K HEMY HW3BECTHBIC 3aKOHBI
(bU3HUKY, BBITIOIHATH aHAJIN3 UCXOIHBIX TAHHBIX WY MOJYYCHHBIX PE3yJIbTAaTOB.

3amanue 10 — xomOuWHUpOBaHHas 3agada, TpeOyrolIas COBMECTHOTO
UCIIOJIb30BAHUSL PA3IUYHBIX (U3HYECKUX 3aKOHOB, pabOThl C TIpaduKamu,
NOCTpOeHUsI (PU3NYECKON MOJENH, aHaM3a UCXOAHBIX JAHHBIX WUJIU PE3YJIbTATOB.
3amaua coiepKUT Tpu Bompoca. TpedyeTcst pa3BepHyTOE PEIICHHE.
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3amanne 11 HameneHO HA MPOBEPKY MOHUMAHHS OO0YUYAIOIIMMHUCS 0a30BBIX
NPUHIIAIIOB OOPa0OTKU 3KCIEPUMEHTANBHBIX JaHHBIX C yYETOM MOTPEIIHOCTEH
usMepeHus. [IpoBepseT crmocoOHOCTh pa3OupaTbcss B HETUIUYHOW CHUTYAIIHH.
3amaga coaepKUT TpH Borpoca. Tpedyercst pa3BepHYTOE pelleHue.

9. CucreMa OLEHMBAHMA BBHINOJHEHHS OTAeIbHBIX 3aJaHUIl M MPOBEPOYHOM
padoThI B LIEJIOM

[IpaBuibHBII OTBET Ha Kaxkoe U3 3aaanuii 1, 3-7 ouenuBaercs 1 6ammom.

[TonHbIi npaBUIBHBIN OTBET Ha 3ajaHue 9 oneHuBaercsd 2 Oamiamu. Eciu B
OTBETE JOMyIIeHa OJHa OomuOKa (OJHO W3 YHMCENl HE 3aMMCaHO WJIU 3alHCaHO
HEIMPaBUJIbLHO), BBICTaBIsAeTCs | Oamn; eciaw 00a ducia 3amucaHbl HETPABHIIHHO
WM He 3anucanbl — () 6aios.

OtBer Ha Kaxgoe u3 3amanuid 2, 8, 10, 11 omeHMBaeTCS B COOTBETCTBUH C
KPUTEPHUSIMHU.

MakcuMalibHBIN epBUYHBIN Oayt — 18.

Ta0muna 4
PexoMeHnanuu nmo nepeBoay nNepBUYHbIX 0AJ1JI0B
B OTMETKH MO NATHOAJJILHOM HIKAJIe
OTMeTKA 1o MATHOAJIILHOM IIKaJe «2» «3» «4» «5»
[TepBuunbIie 6aIBI 04 5-7 810 11-18

10. Bpemsi BbINOJIHEHNSI BADHAHTA MPOBEPOUYHOM PadOThHI
Ha BrinmosHenue npoBepoyHoit paboThl AaeTcs 45 MUHYT.

11. Onucanmue JAOMOJTHUTEJIbHbIX MaTepHaJIOB ]| o0opynoBaHus,
HEe00XO0UMBIX /IJISl IPOBeEICHHSI IPOBEPOYHOI PadoThI

[Ipu mpoBeaeHUM pabOTHI MOKET HCIOJIb30BATHCS HEMPOrPAMMHPYEMBIi
KaJIbKYJISITOP.

12. PexoMeHIalIUM 1O MOJATOTOBKE K padore
CrenmanibHast MOATOTOBKA K TIPOBEPOYHON paboTe HE TpedyeTcs.
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