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Onucanue KOHTPOJIbHBIX H3MEPHUTEIbHBIX MATEPUATIOB
st mposeaenusi B 2023 roay npoBepo4Hoii padoThI
no PU3UKE (yriy0JieHHbI YPOBEHb)

8 kiacce

1. HazHayeHune BCepoCcCHiiCKOM MPOBEPOYHOI padoThI

Bcepoccuiickue mpoBepounsie pabotel (BIIP) mpoBomsTcs B 1emsx
OCYLIECTBJIEHUSI MOHUTOPHHTA pe3yibTaToB nepexoaa Ha @I'OC u HanpaBiieHbl Ha
BBISIBJICHHE KaueCTBA MOJATOTOBKU O0yUYaOIIUXCS.

Haznauenne BIIP mno yueGHOMYy mnpenmery «dusuka» (yriryOJeHHBIN
YPOBEHbB) — OIICHUTH Ka4e€CTBO OOIe00pa30BaTEILHOMN MOATOTOBKH O0yYarOIINXCS
8 kmaccoB B cootrBercTBUU C TpeboBanusmu DOI'OC. BIIP mo3BosioT
OCYILIECTBUTh JUArHOCTUKY JOCTHXKEHUS TMPEAMETHBIX M METANpeIMETHBIX
pe3yJabTaTtoB, B TOM 4YHUCJIE OBJAJACHUE MEXKIPEAMETHBIMUA MOHSITUSMHU
U CIIOCOOHOCTh HCIOJIb30BaHMS YHUBEPCAIbHBIX YyueOHbIX neucTBuil (YY)
B y4eOHOM, TmMO3HABaTeIbHONM W colUalbHOW mpakTuke. Pesynprarel BIIP
B COBOKYITHOCTH C HUMewomleiici B o0meo0pa3oBaTesibHON  OpraHu3aluu
uHpopmaluen, oTpaxkarolled HHIAUBUAYyaJIbHblE OO0pa3oBaTelbHbIE TPACKTOPUU
00ydJaronumxcsi, MOTyT OBITh HCTIOJIB30BAHbI VISl OTICHKU JIMYHOCTHBIX PE3yJIbTaTOB
oOy4eHwus.

Pesynpratet BIIP moryT OBITH HCIOIB30BaHBI 00IICOOpa30BATEIHHBIMH
OpraHU3aNMsIMU JJIS COBEPIICHCTBOBAHUS METOIAUKUA TMPENoaaBaHusl (HU3UKA
B Ipoluecce 00ydeHus MpeaMeTy, MyHUIIMNaIbHBIMU U PETUOHAIBHBIMU OpraHaMu
VICIIOJTHUTEIIBHOM  BJIACTH, OCYLIECTBIIIIOIIMMH T'OCYJAPCTBEHHOE YIPaBJIECHUE
B chepe oOpazoBaHMsi, Uil aHaIM3a TEKYIIEr0 COCTOSHUS MYHHUIMIAIbHBIX
U PErMOHANBHBIX CUCTEM 00pa30BaHus U (POPMUPOBAHUS MPOTPAMM UX PA3BUTHUSL.

He npenycmorpeno wucnonb3oBanue pesyiabratoB BIIP  mis  onenku
JEeATEIbHOCTH 001Ie00pa30BaTENbHbIX OPraHU3alUN, YUUTeNled, MyHULUITIATbHbBIX
U PETHOHAIBHBIX OPraHOB HCHOJIHUTENBHOM  BIJIACTH, OCYIIECTBISIOIINX
roCy/IapCTBEHHOE yNpaBJICeHHE B cpepe 00pa3oBaHUsl.

2. JIOKyMEeHTBI, ONpeJe/IsIIoIue ColepKaHue NPOBEePOYHOil padoThI

Copnepxanue U CTPyKTypa MPOBEPOUYHON pabOTHI OMPEAETSIOTCS HAa OCHOBE
denepanbHOro rocyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOTO
obmero obpazoBanus (IIpukaz Munnpocsemenus Poccum ot 31.05.2021 Ne 287
B pen. Ilpukaza MunnpocBemenuss Poccun ot 18.07.2022 Ne 568) ¢ yyerom
[TpumepHOlt OCHOBHOM 00pa30BaTENFHONW MPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBaHus IS YIVIYOJIGHHOTO YpOBHS U3ydeHUs (0J00peHa pelieHueM
denepanbHOTO Y4EOHO-METOIUYECKOTO OOBEAMHEHHS MO OOIIeMy 00pa30BaHUIO,
npotokoa ot 25.08.2022 Ne 5/22) wuconmepxkaHus y4eOHUKOB, BKJIFOUEHHBIX
B DenepanbHblii IEPEUYEHD.
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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 Hapsiny ¢ mpeMeTHBIMU pe3ysibTaTaMu OOy4YEHUS YUCHUKOB
OCHOBHOM IIKOJIbl OLICHUBAIOTCA TAKXKE METAlpPEIMETHBIE PE3yJbTaThbl, B TOM
YHCJIE€ YPOBEHb CPOPMUPOBAHHOCTH YHUBEPCAIbHBIX YUEOHBIX MO3HABATEIbHBIX,
KOMMYHUKATUBHBIX M peryiasatuBHbIX  aedctBuid  (YVY]])  u oBiageHus
MEKIPEIMETHBIMU MOHSITUSIMH.

KontponsHble u3MeputTenbHble Matepuanibl (daree — KHM) BIIP
HaIpaBJIeHbl Ha TPOBEPKY CPOPMUPOBAHHOCTH Y OOYYAIOMIMXCS CIEAYIOIINX
pe3yIbTaTOB OCBOCHHSI €CTECTBEHHO-HAYUHBIX yU€OHBIX MPEIMETOB:

— ¢opMUpOBaHKE LEIOCTHON HAYYHOU KapTUHBI MUDA,

— OBJIQZICHHE HAYYHBIM MTOAXOJ0M K PELICHUIO Pa3JIMYHbIX 3a/a4;

— OBJIQJICHUE YMEHMSIMU: (OpMYyJIUpOBaTH THUIOTE3bl; KOHCTPYHUPOBATh;
IPOBOJUTH HAOJIONCHUS, ONMUCAHUE, H3MEPEHHUE, SKCIEPUMEHTHI; OIICHUBATH
MIOJTyYEHHBIE PE3YJIBTATHI;

— OBJIAZICHUE YMEHHMEM COMNOCTABIATh AMIUPUYECKHE U TEOPETHUUECKUE 3HAHUS
¢ O0BEKTUBHBIMU PEATUSMH OKPY>KAIOLIETO MUPA;

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

— (opmupoBarre ymeHuit Oe3omacHOr0 # AGGEKTUBHOTO HCIIOIH30BAHUS
J1a00paTOpHOTO OOOPYAOBaHMS, NPOBEICHHUS TOYHBIX WM3MEPEHUN U aJICKBATHOU
OLEHKH TIONyYCHHBIX PE3yJbTaTOB, NPEACTABICHUS HAy4YHO OOOCHOBAHHBIX
apryMEHTOB CBOMX JECHCTBHII, OCHOBAHHBIX Ha MEXIIPEIAMETHOM AHAIN3E YYEOHBIX
3a1au4.

Texcrer 3amanuii B KM BIIP 8 kmacca B 1EIOM COOTBETCTBYIOT
dbopMyaMpoBKaM, NPUHITHIM B YyuyeOHUKAaX, BKIIOUEHHbIX B DeaepasibHbIN
nepeyeHb Y4eOHUKOB, JONMYIIEHHBIX MUHHUCTEPCTBOM MpocBelleHus Poccuiickoi
denepanuy K HCHOJB30BAHHUIO IIPU PEANTM3ALUM HMEIIIHNX T'OCYJIapCTBEHHYIO
aKKpeIUTalri0 00pa3oBaTEIbHBIX IPOrPAMM OCHOBHOI'O 00IIIEr0 00pa3oBaHUsl.

4. CTpyKTYypa NpOBEepPOYHON padboThI

Bapuant npoBepouHoii paboThl cocTout u3 11 3amanuii U BKIItOYaeT B ceOs
TEOPETUYECKYIO U IKCIIEPUMEHTAIBLHYIO YaCTH.

Teopernyeckas yacte cocTtouT n3 10 3amaHuil, KOTOpPBIE PA3IMYAIOTCS IO
COZIEpKAHUI0O W TIpOBepseMbIM TpeOoBaHusM. 3amanus 1, 3—-7 m 9 TpebyroT
KpaTKoro oTeeTa. B 3amanusix 2 u 8§ Hy>)KHO HanmucaTh TEKCTOBBIN OTBET. B 3aganuu
10 HykHO HamMCcaTh PEIICHUE 33]]a4U OJIHOCTHIO.

DKCIepUMEHTaIbHAs YaCTh COCTOUT U3 OJIHOTO 3aJIaHMsl, IPEAIO0IAratoIIero
Pa3BEPHYTYIO 3aMUCh PELICHUS U OTBETA.
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5. Koaudukaropsl nposepsieMbIX 3JIEMEHTOB COAEP/KAHUS M TpeOOBaHMIA
K YPOBHIO NNOATOTOBKH 00y4aOIIUXCSH
B tabun. 1 mpuBeneH koaupuKaTop IpoBEpsIeMbIX 3JIEMEHTOB COJIEP KAHUA.

Taomuna 1
Koani Kon IIpoBepsiemMble 3JIeMEHTBI COIEPKAHUSA
pasae- | mpoBepsie-
Jaa, MOro
TeMbl | JIEMEHTA
1 TEIIVIOBBIE ABJIEHUA
1.1 IlepBoHayaIbHBIE CBE/IEHNSI 0 CTPOCHUM BellecTBa
1.1.1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKONH TEOPUU CTPOEHUS

BemiecTBa. Macca u  pasmepbl MoOJeKysd. ONbIThI, MOATBEPKIAIONINE
OCHOBHBI€ MTOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH

1.1.2 JBr>xkeHue yactuil BemiecTBa. CBsI3b CKOPOCTHM JBHXKEHHUS YacTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue. Huddysus. BzaumopeiictBue
YaCTHI] BEIIECTBA: MPUTSHKEHNE U OTTAIKMBAHUC

1.1.3 Mogenu TBEpAOro, >KUAKOTO M Ta3000pa3HOTO COCTOSIHUK BEIIECTBa.
Kpucrannuueckue u amopdupie Tema. OOBSICHEHHE CBOWCTB Ta3oB,
JKUJKOCTEM MW TBEPAbIX TEJI HAa OCHOBE IMIOJOXEHUA MOJIEKYJISPHO-
KUHETUYECKON TEOPUU

1.1.4 IToBepxHOCTHOE HaTskeHue. CmaunBaHue. KannuispHble SIBICHUS
1.2 TenJioBble sIBJICHUA

1.2.1 TennoBoe pacmmpeHue u cxxatue. 3aBUCUMOCTh JIaBJICHUS ra3za oT o0bema
1 TEMITEpaTypbl

1.2.2 Temneparypa. CBsi3b TeMNEpaTypbl CO CpeaHEW KMHETUYECKOW »HEpruei
TETJIOBOTO ABMKEHUS YacTUll. TemMneparypHble NIKaJIbI

1.2.3 Bryrtpennsis sneprusa. Pabora u Teronepegada Kak CrocoObl M3MEHEHUS
BHYTPEHHEHN YHEPruu

1.2.4 Buael Teronepenaun: TEMIONPOBOAHOCTh, KOHBEKILIMS, U3IydyeHrue. Bubl
Terionepenadyl B TPUPOJE U TexHUKe. HeoOpaTMMOCTh TEIUIOBBIX
IIPOLIECCOB

1.2.5 KonuuecTBo TemioTel. Y aenbHast TEMIOEMKOCTb.
O=cm(t,—t)

1.2.6 TerooOMeH u TermoBoe paBHOBecue. 3akoH HpioToHa — Puxmana

1.2.7 3aKOH COXpaHEHUsI DHEPruM B TEIUIOBBIX IMpoleccax. YpaBHEHUE
teruioBoro 6ananca: O + 0, =0

1.2.8 [InaBieHue W OTBEpAECBAHHE KPUCTAIMYECKUX BelecTB. l3meHeHne

BHYTPCHHEH DHEpPrUM IIPU IUIABICHUUM M KPUCTAUIM3ALUU. Y IeIbHas
TeIUIOTAa TUIaBJICHUs A = Q/m

1.2.9 [TapooOpa3zoBanue u KoHAeHcanus. 3MeHeHWe BHYTpPEHHEH SHEpPruH B
MPOLIECCE UCTIAPEHUS U KOHJICHCALIHI

1.2.10 Brnaxnocts Bo3ayxa. HachlllieHHBIM 1 HEHACHIIIIEHHBIN T1ap

1.2.11 Kunenne  kuakocTtu. 3aBUCHUMOCTh  TEMIIEpATypbl  KUIIEHUS  OT
aTMoc(epHOTo aBJICHUs. Y IeJbHas TEIJI0Ta MapooOpa30BaHUs
L =0/m

1.2.12 KonnuecTBO TEmOTHI, BBIACISIEMOE MPU CrOPAHUM TOIUIMBA. Y IeJIbHAs
TEIUIOTa CTOPaHus TOIuBa g = O/m

1.2.13 [Tpunnuner padoTel TermoBbix npurarencit. KIIJI temmoBoro auratens.
TeroBsle aBHraTeny W 3alllUTa OKpYyXKaroled cpeasl. TemnsoBsie
NIBUTATEIN B TEIIOCETIX
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1.2.14

Jlabopamopuvie pabomoul u onvimol:

W3mepenue temmneparypbl OpU TMOMOIIM JKUJIKOCTHOIO TEPMOMETpPA U
JaTYNKA TeMITepaTyphl.

OneITEl IO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH M
TBEPJBIX TEJI.

Habmronenne W3MEHEHHs BHYTPEHHEH OHEpPruu Tella B Pe3ylbTare
TeIIoTIepeIadi M pabOThl BHEIITHUX CHII.

HccnenoBanue sBIIGHUs TEIIOOOMEHA IPU CMEUIMBAHUU XOJIOJHON U
ropsiaeil BOABI.

Ompenenenre  KOJIMYECTBA  TEIJIOTHI, IOJYYEHHOTO  BOJOH  Mpu
TEIJI000MEHE C HAarPEThIM METAJUTMUYECKUM ITHITHHIPOM.

Ornpenenenre MOUTHOCTH TEIUIOBBIX MOTEPH (3akoH HbioToHa — Pruxmana).
Onpenenenre yaeabHOU TEIUIOEMKOCTH BEIIECTBA.

UccnenoBanue mpoliecca UCTapeHus.

OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Ornpezenienne yAelIbHON TEIJIOTHI IJIaBJICHUS JIbAa

IJIEKTPOMAI'HUTHBIE ABJIEHUHA

2.1

3.11eRTpnqec1me ABJICHUA

2.1.1

Onextpuszanus Ten. [[Ba pona anekTpuueckux 3apsaoB. B3ammonelicTBue
3apsHKEHHBIX Tel. 3akoH Kyrnona

2.1.2

Onexkrpuueckoe nojue. HampspkeHHOCTH anexkTpuueckoro mnois. IlpunHuumn
CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

2.13

Hocurenu snexTpuueckux 3apsiioB. DIEMEHTAPHbBIN 3JEKTPUUECKUNA 3aps.
Crpoenue atoma. [IpoBOJHUKH, TUATIEKTPUKA W MOJYIPOBOJHUKHU. 3aKOH
COXPaHEHMsI IJIEKTPUUECKOTO 3apsiia

2.1.4

[TocTossHHBIM AIEKTPUUECKUN TOK. YcnoBus CYIIECTBOBAHUSA
ANEKTPUYECKOTO TOKAa. VICTOUHMKM MOCTOAHHOro Toka. JlelicTBus
3JIEKTPUYECKOTO TOKA. DJIEKTPUUYECKHUN TOK B METAJIIaX, KUIKOCTSAX U ra3ax

2.1.5

Cuna toka I =¢/t. Hanpskenue U = A/q.

2.1.6

3akoH Oma 1S y4acTKa JIEKTPUIECKON LIeTH:
I=U/R

2.1.7

DIIEKTPUYECKOE CONMpOTUBIICHHE  R. VYaenbHOE  BJIEKTPHYECKOE
conporusnenue P. R=(p:l)/S

2.1.8

HOCJIGI[OBaTeJIbHOG COCAUHCHUC ITPOBOAHUKOB:
L=L,U=U+UyR=R +R

HapaJIJIeJILHOG COCAMHCHUC TPOBOJHHUKOB PAaBHOI'0 COINPOTUBIICHUA:
U =UyI=1+15L R=R/2

CMeH_IaHHBIe COCAUHCHU S MMPOBOAHNWKOB

2.1.9

OJIC B nenu mocTOSHHOTO ToKa. 3akoH Oma JJis MOJTHOH 1Ienu

2.1.10

[TpaBuna Kupxroda

2.1.11

AMIIEpMETp ¥ BOJIBTMETP B IIENH MOCTOSIHHOTO TOKA

2.1.12

Henunennrie 31eMeEHTEHI

2.1.13

PaboTa u MomHOCTH AnekTpuueckoro Toka: 4 = U-l't; P = U+l

2.1.14

axon Jhxoymst — Jlenna: Q = R+t

2.1.15

KopoTtkoe 3ambikanmne

2.1.16

Jlabopamopnuvie pabomvl u onvimul:

OnpbITel 1O HAOJTIOACHUIO AIIEKTPHU3AIMK TeNl TPU CONPUKOCHOBEHUH U
IIyTE€M JIEKTPOCTATUYECKON UHTYKIUH.

HccnenoBanue JeHCTBUS  3JIEKTPUUYECKOTO IIOJIA HA IPOBOJHUKU H
JUDIIEKTPUKH.

COopKa 1 UCIBITAaHHUE HIIEKTPUYECKOH IeTIH TOCTOSIHHOTO TOKA.
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UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 pe3UcCTop,
OT HaIpsHKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThL, TEMOHCTPUPYIOLIKUE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMTPOTUBIICHUS
MPOBOJHHKA OT €r0 JJIUHBI, TUIOIIAIU TOMEPEUHOr0 CEYEHHS U MaTepHaa.
Ornpenenenne yAaelIbHOrO0 COMPOTUBIICHUS IIPOBOTHUKA.

[IpoBepka mpaBuiia CIOXKEHHUS HANpsOHKEHUM MpU  MOCIeA0BaTEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBwia A CWIbl TOKa MpPH NapayieIbHOM COEAMHEHUU
PE3UCTOPOB.

Onpenenenrie 3/]C 1 BHyTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.
[IpoBepka mpasun Kupxroda.

IIpoBepka BbIOTHEHUS 3aK0HAa OMa JIJ1s1 TOJTHOM 1ETIH.

N3yueHue BOJBTAMIIEPHBIX XapAKTEPUCTUK HEIUHEHHBIX 3JIEMEHTOB
(JTaMIIbl HAKAJTMBAHUS WIH MOJIYIPOBOIHUKOBOTO IUOA).

Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, HIYILETO Yepe3 PE3UCTOP.
Omnpenenenre MOIHOCTH 3IEKTPUUYECKOTO TOKA, BbIIEISIEMON B PE3UCTOPE.
Onpenenenne KI1J] narpesarens

2.2

BJICKTPOMEIFHI/ITHLIC ABJICHUA

2.2.1 MaruutHoe nosie. BekTop MarHuTHOM MHIYKIIUHA

22.2 BzanmopeiicTBre MMOCTOSHHBIX MAarHUTOB

223 MarauTHOE 110J1e 3eMJTH

2.2.4 MarsHuTtHoe 1oJ1e IEKTPUIECKOro TOKa

2.2.5 JlelicTBMEe MAarHMTHOrO TMOJsS Ha MNPOBOJHUK C TOKoMm. Cuia Awmrmepa u
OnpeJieJICHUE € HapaBIeHUs

2.2.6 SIBrenue snekTpoMaruHuTHON MHAYKUMK. [IpaBuso Jlenna

2.2.8 Jlabopamopuvie pabomul u onvimol.

HccenenoBanue MarHuTHOTO B3aUMOJIEHCTBHS IIOCTOSIHHBIX MArHUTOB.
M3yueHre MarHUTHOIO MOJISl MOCTOSHHBIX MarHUTOB IPU UX OOBEINHEHUU
U pa3JeIICHUN.

HccnenoBanue JeNCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.
OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJIEHUCTBUS KaTyLIKU
C TOKOM M MarHuTa OT CHJIBI M HaIlpaBJICHHA TOKa B KaTyIIKE U OT
HAJINYMS/OTCYTCTBUS CEpJICUHUKA B KaTYIIIKE.

W3y4eHne neicTBYUsI MATHUTHOTO ITOJII HA IPOBOJHUK C TOKOM.
KoncrpynpoBanue u n3yueHue paboThl 3JIEKTPOABUTATENS.

N3mepenue KIIJI anexkTpoaBUrareaIbHON yCTaHOBKH.

OneITbl MO  UCCIENOBAHMUIO SIBICHHSA DJIEKTPOMAarHUTHOM HMHIYKLUU:
UCCJIEI0BAHNE U3MEHEHUH 3HAYCHUS Y HAIIPABJICHHUS] MHAYKIIMOHHOI'O TOKA
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B Tabu1. 2 nmpuBeneH KoaupuKaTop MpOBEPsIeMbIX Pe3yIbTaTOB O0yUCHUSI.

Tabmura 2

Merta- Kon

npea- | mpoBepsie-
METH- MOT0

N IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 00y4eHHUs

plii | TpedoBanus
pe3yib-

TAaT

1 YMmeHue omnpeneasitTb NOHATHS, CO31aBaThb 0000IEeHUsI, YCTAHABJIMBAThH

AHAJOTUH, KJIACCH(PHIUPOBATH, CAMOCTOATEIbHO BBHIOMPATH OCHOBAHUS W
KpUTepuu i KJIacCHPUKANUH, YCTAHABIMBATH NPUYHMHHO-CJIEICTBEHHbIE
CBSI3U, CTPOMTH JIOTHYECKOe paccy:KaeHue, yMo3aK/deHue (MHIAYKTHBHOE,
AeTYKTHBHOE U 10 AHAJOTHH) U J1eJIATh BHIBO/IbI

1.1 Paznuuare w3ydenHble gusznueckue siBieHus (nuddys3us, u3MeHeHHue
o0beMa Ten Mpu HArpeBaHUM (OXJAXKIECHUH), OOJBIIAS CKUMAEMOCTh
ra3oB, Majas CKMMAeMOCTh XHIKOCTEH M TBEPABIX T, TEIUIOBOE
paBHOBECHE, HUCIIAPCHHE, KOHICHCAIWS, IJIaBICHHUE, KPUCTAIIU3AINS,
KHTICHHUE, BJIOKHOCTh BO3/yXa, Pa3lIMYHBIC CIOCOOBI TEIIoNepeaayH,
DIIEKTPU3ALUS TEJ, B3aUMOJICHCTBUE 3aps0B, HATPEBAHKUE MMPOBOTHUKA
C TOKOM, B3aMMOJICICTBHE MarHUTOB, JJEKTPOMAarHUTHAas WHIYKITHS,
NEHCTBIE MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM) TIO OMUCAHUIO UX
XapaKTEePHBIX CBONCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX
JMaHHOE (PU3HUECKOE SIBIICHUE

1.2 Pacmo3naBaTh nposiBIIeHHE U3YYCHHBIX (U3HUECKUX SBJICHHUHA (CM. 11.1)
B OKPY)KAIOIIEM MHUPE, BBIACISS UX CYIIECTBEHHBIE CBONCTBA/IPU3HAKU
1.3 OnuceiBaTh M3yYCHHBIE CBOWCTBA Tel MW (U3UYECKHE SBIICHHUS,

UCTIONB3YS (PU3MYECKUE BETMUMHBI: KOJMYECTBO TEIUIOTHI, BHYTPCHHSA
SHEPIusi, TEMIIepaTypa, yAelbHas TEIUIOEMKOCTh BEILECTBA, yAEIbHas
TEIUIOTA TUIABJICHUS U MapooOpa30BaHus, yelIbHAas TEIJIOTAa CTOPAHHS
TOTUIMBA, KO3(PPUIMEHT MOJE3HOTOo ICHCTBHUS TEIIOBOTO JIBUrATENs;
NIEKTPUYECKUI 3apsil, CHIa TOKa, DJJIEKTPUUYECKOE HAIPSIKEHUE,
JJEKTPUYECKOE  CONPOTUBIEHUWE  IPU  MOCIEAOBATEIBHOM U
NapajuleIbHOM COEAMHEHUH ITPOBOJHHUKOB, YAEIBHOE CONPOTUBIICHHE
BellecTBa, paboTa TOKa, MOIIHOCTh TOKA; MPU OMHCAHUM MPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCIOIB3YEMBIX BEIMYUH, HX
0o003Ha4YeHWs] M  €IWHULBI HU3MEPEHHUs, HaXOAUThb (OPMYIIBL,
CBSI3BIBAIOIIME  JAHHYIO  (DU3MYECKYI0 BEIMYMHY C JPYTHMMHU
BEJIMYMHAMU

1.4 XapakTepu30BaTh CBOMCTBa Tej, (PU3MUYECKUE SIBICHHUS U IPOLECCHI,
UCTIONB3Ys (pU3MYEcKHe 3aKOHbI: 3akoH OMa AJ1s ydacTka IeNH, 3aKOH
Jbxoyns — JleHma; mpu STOM pasianyaTh CIOBECHYIO (HOPMYITHUPOBKY
3aKOHA M €r0 MATEMAaTUYECKOE BBIPAKECHUE

1.5 OOBsACHATh (u3MUECKHEe TpOIecChl W CBOWCTBA TEN: BBISABIATH
NPUYNHHO-CJICJICTBEHHBIE CBSI3M, CTPOUTH OOBACHeHHE u3 1-2
JIOTMYECKUX IIaroB ¢ OMopoii Ha 1-2 U3y4eHHbIX CBOWCTBA (PU3NUECKUX
SIBJICHUH, (PU3MUCCKUX 3aKOHA WJI 3aKOHOMEPHOCTH

1.6 Pacno3naBare mnpoOiieMbl, KOTOPBIE MOXHO PEIIUTh IPH TOMOIIN
(U3N4ECKUX METOJIOB; UCIOJb3ys ONHUCAHHE UCCIIEAOBAaHUS, BbIIEIATh
IIPOBEPSIEMOE IPENAINOJIOKEHUE, OLICHUBATh IPABUIBHOCTh MOPSIKA
IPOBE/ICHUS UCCIIEIOBAHNUS, JI€1aTh BbIBObI
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1.7

[TpoBOIUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUH WIH
bU3MYEeCKUX  CBOMCTB  Tel:  (OpPMYyJIUpOBaTh  MPOBEPsSEMBIC
NPEINONIOKEHUSI, COOMpaTh  YCTAaHOBKY W3  MPEIOKEHHOTO
000pYyIOBaHUsI; OMMCHIBATH XOJ ONBITa U ()OPMYIHUPOBATH BHIBOJIBI

1.8

[IpoBoauTh mpsiMbie U3MepeHHs (HU3MUECKUX BEIUYUH (aTMochepHoe
NaBJCHHWE, TeMmIepaTypa, BIQXHOCTh  BO3AyXa, CHIA  TOKa,
HAINpsHKCHUE): CPABHUBATH PE3YJIbTAThl U3MEPECHUHN C YIETOM 3alaHHON
a0COJIFOTHOM MOTPEITHOCTH

1.9

[IpoBoauTh WCCIEAOBAaHUE 3aBHCHUMOCTEH (PU3NYECKUX BEIUYHH C
WCIIOJIb30BAHUEM TMPSAMBIX H3MEPEHHI: IJIaHUPOBATh MCCIIEIOBAHUE,
coOupaTh yCTaHOBKY, CIEAys NPEIOKCHHOMY IUIaHy, (UKCUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKHUX BEIMYUH B BUJE
TabsuL ¥ rpaduKOB, IeJaTh BHIBOJBI IO Pe3yJIbTaTaM HCCIIeI0BaHUS

1.10

[IpoBoAMTH  KOCBEHHBIE  U3MEpPEHUS  (PU3MYECKUMX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHUs, COOMPATh HKCIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenys TPEeMJIOKEHHOM HWHCTPYKUMH, U BBIYUCIATH 3HAYEHUE
BEJMYUHBI

1.11

[IpuBOANUTE TPHUMEPHI MPAKTUYECKOTO HCIOIH30BAHUS (PH3HUECKUX
3HAaHWI B TIOBCEIHEBHOW JKU3HU Il oOecrieueHuss 0€30MacHOCTH TIPpH
oOpameHnd ¢ mnpuboOpaMu H  TEXHHUYECKHMMH  YCTPOMCTBAMH,
COXpPAHEHHSI 3J0OPOBbS M COONIOJCHHUS HOPM  OSKOJIOTHYECKOTO
TIOBEJICHUS B OKPYXKAKOUIEN Cpeae

1.12

[lpuBomute  mpumepsl  Bkiama  poccuiickux — (M.B. JlomoHOCOB,
N.N. Tlom3ynos, B.B.Ilerpos, 3.X. Jlenu, I'.B. Puxman, [1JI. IIlnimsr,
b.C. Slkobu u ap.) u 3apyoexnsix (P. bpoyn, JIx. xoyns, [x. YVarr,
B. T'un6epr, I'. OMm, X.-K. Opcren, A.-M. Amnep, M. @apaneii, u ap.)
VUEHBIX-(QU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB
OKPY’KAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTUI

2 YMeHue co31aBaTh, IPUMEHATH U NMPe0OPa30BbIBATH 3HAKM U CUMBOJIbI, MOIEJIU

H CXEMbI TJIA

PEeUHICHUSA y‘leﬁﬂblx H MMO3HABATCJ/JIBbHBIX 3aJ1a4

2.1

Pemate pacuerHble 3amauu B 2-3 ACHCTBHUSA, UCIOJB3Ys 3aKOHBI U
dbopMyIibl, CBsI3bIBAIONINE (PU3NYSCKUE BEIIMYUHBI: HA OCHOBE aHAIM3a
YCIIOBUSL 3a/lay¥l 3allMChIBATh KPATKOE YCIOBHE, BHIOMPATh 3aKOHBI H
dbopMyIbl, HEOOXOJUMBIE AJisi €€ pPELIEHUs, MPOBOAUTH PacueThl U
CpPaBHMBATh IMOJIyU€HHOE 3HayeHHe (U3MUECKON BETUYHMHBI C
W3BECTHBIMH JTAHHBIMH

2.2

PaznmuuaTh OCHOBHBIC TPU3HAKU HW3YYCHHBIX (UIMUYECKUX MOJIEICH
(MOI[GHI/I CTpOeHI/IH ra3os, )KI/II[KOCTGI\/'I nu TBepI[BIX TCII, HHaHeTapHaSI
MOJICJIb aTOMa)

23

XapakTepu3oBaTh MPUHLUIBI JACUCTBUS HM3YUYEHHBIX MPUOOPOB H
TEeXHHUYECKUX YCTPOMCTB, ONHUPAsACh HAa 3HAHUA O CBOMCTBax
(U3HYECKUX SBICHUI

24

Pacnio3naBath MpoCTble TEXHUYECKUE YCTPOMCTB U H3MEPUTEIbHBIC
npuOOpbI MO CXeMaM M CXEMaTHYHBIM PUCYHKaM; COCTABIISITh CXEMbI
JJEKTPUYECKUX LENed C TMOCIAEAOBATENbHBIM M MapaJlIeIbHBIM
COCIMHEHUEM  DJIEMEHTOB, pa3jiuyas YCJIOBHble  00O3HA4YEHUS
DIIEMEHTOB JJIEKTPUYECKHUX Ierel (MCTOYHUK TOKa, KIH0Y, PE3HUCTOp,
peocTar, JaMIoyuka, aMIepMeTp, BOJILTMETD)

3 CMBICJIOBOE YTECHHE

3.1

Hcnonp30BaTh TpU  BBHINOJHEHHM YUEOHBIX 33JaHUNA  HAy4YHO-
MOMYJSIPHYIO JIUTEpaTypy (QHU3NYECKOro COJEp>KaHUs, CIpPaBOYHBIC
Marepuasibl, pecypcbl cetu  VHTepHeT: BiaieTh  NpHEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMAIUU U3 OTHOU
3HAKOBOM CHUCTEMBI B IPYT'YIO
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3.2 CoznaBaTh COOCTBEHHBIC KPaTKUE MUCHbMEHHBIE H YCTHBIE COOOIICHMUS,
0000mass wuH(POpPMANKMIO W3 HECKOJbKMX HCTOYHHUKOB, TI'PAMOTHO
WCIONIb30BaTh M3YYCHHBIA MOHATHHHBIA ammapar Kypca (U3HKH,
CONPOBOXKAATh BBICTYIIJICHUE IPE3EHTALNEN

YMeHue OpraHu3oBbLIBATH  Y4eOHOE€  COTPYIAHHYECTBO H  COBMECTHYIO
JesITeJIbHOCTh € YYHMTeJeM H CBePCTHHKAMM; padoTaTh MHAUBHAYAJIHLHO M B
rpymnme

4.1 IIpu pabGoTe B rpymme CBEPCTHHKOB PACIpPEICiATh OOS3aHHOCTH B
COOTBETCTBUU C MOCTABJIECHHBIMU 3aJja4aMU, CIEIUTh 32 BHIIIOJIHEHHEM
IJIaHa JEWCTBUA M KOPPEKTHPOBATh €ro, AaJEKBaTHO OLICHUBATh
COOCTBEHHBIN BKJIA]] B ICATEIHHOCTh TPYIIIIHI

YMeHue 0CO3HAHHO HCNO0JIb30BATh pedeBbie CPeACTBA B COOTBETCTBUM € 3aadel
KOMMYHHUKAIIUM JJIsl BbIPAsKeHHs1 CBOMX YYBCTB, MbICJIeH M IOTPeOdHOCTEl

5.1 IIpu paGore B rpymme CBEPCTHHKOB BBICTPAaWBaTh KOMMYHHKATHBHOC
B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAFOIIMX

®opMuUpOBaHUEe W Ppa3BUTHE KOMIIETEHTHOCTHM B 00JaCTH HCHOJIb30BAHHUS
HH(OPMAINMOHHO-KOMMYHUKANIMOHHBIX TEXHOJIOTHii

6.1 OcymecTBIsITh MOUCK UHPOPMAIUU (U3HUECKOTO COJIEPKAHUS B CETH
HNutepHer, Ha OCHOBE UMEIOIIMUXCA 3HAHUM W JOMOJIHUTEIBHBIX
HMCTOYHHKOB BBIJICIISITh nH(pOPMALIHIO, KOTOpast SIBISIETCS
MIPOTUBOPECUMBON U MOXKET OBITh HEJOCTOBEPHOM

Onpeneasaith cnoco0bl AeicTBMA B paMKax MNpeasoKeHHBbIX YCJIOBUH H
TpeOOBaHUIl, KOPPEKTUPOBATH CBOM AeCTBHS B COOTBETCTBHHU ¢ M3MeHsIIONIeicAa
cuTyaumeii

7.1 ColOmronaTe mpaBmiia 0€301acHOTO Tpyda mpu padbore ¢ y4eOHBIM U
712a060paTOPHBIM 000PYI0BAaHUEM

6. Pacnpenenenne 3agaHMii  NPOBEPOYHONl  padoThl MO  MO3MUIMAM
KoM (pUKATOPOB
Pacnpenenenue 3aganuii mo Mo3uIUsaM KOAUGUKATOPOB MPUBEIEHO B Ta0. 3.
Ta0muna 3
Ne [IpoBepsiembie TpeOOBaHUS Kog VYpo- Makcu- | Ilpumepnoe
(ymenus) K3C BCHb | MAJIbHBIN BpeMs
cIo- 0ayu1 32 | BBITIOJTHEHUS
J)KHOCTH |BBITIOJIHE- | 3aJlaHUS
HIC o0yuaro-
3aIaHHs IIFMCS
(B MUHYTaX)
Teopernyeckas 9acTh pabOThI
TIPOBOUTH TIPSIMBIC FI3MEPEHUS (PH3HICCKUX
BCIIMYMH: BpEMs, PAaCCTOSHHE, Macca Tena,
| 13 o0beM, cuia, Temmeparypa, armocdepHoe| 1.2.14, 5 | )
' JaBJIcHHEe, HalpsbKeHue, cwia Toka — u| 2.1.17
WCITONIH30BaTh IPOCTEUIIE METOIBI OICHKH
MOTPEITHOCTEN M3MEpEHUIA
pacrio3HaBaTh ~ TemJIoBble  sBieHMsa  u| 1.1.2 -
00BsACHAT, Ha Oasze wuMerommxcs 3Hanmii| 1.1.4,
OCHOBHBIC CBOMCTBA WJIH YCIIOBHSI TTpoTekanmst | 1.2.1 —
11,10, |THX sieiieHui: auddy3ust, u3MeHeHne oobema | 1.2.4,
) 1' 3"1'4’ TeJ TP HAarpeBaHWH (OXJIKACHUN), TeroBoe | 1.2.6, B ) 3
'1’5' ’ |paBHOBecHE,  HCHapeHue,  KonaeHcamws,| 1.2.9,
’ IUIABJICHWE,  KpHCcTaum3amys,  kumenue,| 1.2.10,
pazIIIHbIC CTI0COOBI teronepemayun | 1.2.11,
(TETIOPOBOTHOCTh, KOHBEKIWS, n3nydenue), | 1.2.13,
arperatrHele COCTOSTHUS BemiecTBa,| 2.1.2,

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




BIIP. ®usuka. 8 kiacc

10

MOTJIOIICHUE  SHEPrUM TpPH  UCTIAPEHUU
JKHIKOCTH ¥ BBIJIETICHIE €€ TPY KOH/ICHCAIIH
napa;

pAacro3HaBaTh AJIEKTPOMATHUTHBIC SIBICHUSA U
OOBSICHATh HA OCHOBE WMEIOUIMXCS 3HAHHUN
OCHOBHBIE CBOWCTBA MITH YCIIOBUS ITPOTEKAHHIS
9TUX  SIBJICHUU: SNEKTpU3aLKs TelL,
B3aUMOJICICTBHE 3aps/I0B, SCKTPUICCKUM TOK
U €ero JeWCTBHSA (TEIUIOBOE, XHWMHYECKOE,
MarHuTHOE);

aHaIM3UPOBAThH CUTYyallu1 MPAKTUKO-
OPUEHTUPOBAHHOIO XapakTepa, y3HaBaTh B
HUX TIPOSIBIIEHHE W3YyYCHHBIX (PH3UYECKUX
SIBICHUIA WJT 3aKOHOMEPHOCTEW U MPUMEHSTh
WMEIOIINECs 3HAHUS JUIS UX O0bSICHSHUS

2.1.1-

pemarth 3aaadu, UCHONb3ys (U3NICCKUEC
3aKkoHBI (3akoH Oma IS yd9acTKa IIeTIH,
3akon Jxoyns — Jlenma) u GOpMyIHI,
CBS3BIBAIONINEC  (DM3MYCCKUEC  BEIMYUHBI
(KOIMYEeCTBO  TEIJIOTHI,  TEMIIEPaTypa,
yIenbHash ~ TEINIOEMKOCTh  BEUIECTBa,
yIeNbHas TEIUIOTa IUIABICHUS, YIENbHAs
TEIUIOTa  MapooOpa3oBaHUs,  yJIebHAS
TEIUIOTa CTOpaHusl TOIUIMBA, CHJIA TOKa,
JNEKTPHUYECKOE HarnpsHKEHUE,
JNIEKTPHYECKOE COTPOTHUBIICHHE, pPaboTa
ANEKTPUYECKOTO TOJSl, MOIIMHOCTh TOKA):
HA OCHOBE aHallM3a YCIIOBUS 3ajadu
BBIJICJIATh (PU3HUYECKHE BEIUYMHBI, 32KOHBI
U (opMysbl, HEOOXOOWMbIE JJIsI  ee
peIICHYs, TPOBOIUTH PACUCTHI

1.2.5,

1.2.8,

1.2.11,
1.2.12,
2.1.6,
2.1.13,
2.1.14

3 1.3
13,24,
4 2.1

pelmaTh 3ajavd, HCIoas3ysa (GopMyIbl,
CBs3BIBAIONINE  (DM3WYECKHE  BEIHMYUHBI
(KomM4ecTBO  TEIJIOTHI,  TEeMIIepaTypa,
yIenbHasi  TEINIOEMKOCTh  BELIECTBa,
yIenbHasi TEIUIOTa IUIABIICHUS, YIEeNbHAs
TEIUIOTa  MapooOpa3oBaHUs,  yJeNbHas
TEIUIOTa CrOpaHHsA TOIUIMBA): HAa OCHOBE
aHalM3a  YCJIOBUS  3aJadd  BBLACTTH
¢usnueckne BENUUMHBI W (HOPMYIIBI,
HEOOXOOMMBIE IS €€  peUIeHHA,
MIPOBOJIUTH PACUETHI,

COCTaBIISITh CXEMBI IIEKTPUUECKUX LIenei
C TMOCJIeNOBaTeNIbHBIM W MapalllelIbHbIM
COETMHEHWEM  DJIEMEHTOB,  pasjimyas
YCIIOBHBIE 0003HAYCHUSI  DJIIEMEHTOB
JNEKTPUYECKUX Ienedl (MCTOYHHMK TOKa,
KJII0Y, PE3UCTOp, JaMIIOUKa, aMIepMeTp,
BOJIBTMETP);

permmaTe 3aJadM, WCIONb3yd (PU3MYECKHe
3aKOHBI (3aK0H OMa J1 yJacTKa LIeTH, 3aK0OH
Owma 1y1st onHoOM 1enu, npasuia Kupxroda,
3akoH Jhkoyns — Jlenma) w  opMydib,
CBSI3BIBAOIINC (PM3UICCKUE BEITMIMHBI (CHITa

TOKa, JMEKTPHYECKOE HanpsDKCHHUE,
JNEKTPUYIECKOE COTPOTHBIICHUE, YICIBHOE
COTIPOTHBIICHUE BEIIECTRA, pabora

ANEKTPUIECKOrO TIOJS, MOIIHOCTH TOKA): Ha
OCHOBC aHaJM3a YCIIOBUS 3aJa4ll BBIICISTH

1.2.5,
1.2.6,
1.2.7,
1.2.8,
1.2.11,
1.2.12,
2.15,
2.1.6,
2.1.7,
2.18,
2.1.9,
2.1.10,
2.1.13,
2.1.14
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(hu3MYecKre BEITMUYHHBI, 3aKOHBI U (DOPMYJIBI,
HEOOXOMMBIE IS €€ PEIICHHS, TPOBOIUTH
pacyeTsl

WHTEPIIPETUPOBATh Pe3yJbTaThl HAOMIOAECHIH
¥ OIIBITOB;

pemarh 3aja4yu, HCIONB3YyS (DOPMYIIHI,
CBS3BIBAIONINE  (DM3MYCCKUEC  BEIHMYUHBI
(KomM4ecTBO  TEIJIOTHI,  TEeMIIepaTypa,
yAenbHas TeIIOEMKOCTh BeIIecTBa): Ha

TEIUIOTa IUIABJICHUS, YHCNbHAS TEIUIOTa
mapooOpa3oBaHus,  yHelbHas  TEIJoTa
CrOpaHHs TOIUIMBA): Ha OCHOBE aHaliu3a
YCIIOBUSL 33Ja4d BBIJACNIATH (PU3NYCCKHC
BEJIMYWHBI, 3aKOHBI u hopmyIbI,
HEOOXOMMEIE IJIS €€ PEIICHUs, IPOBOINUTH
pacueTsl

OCHOBE aHaJlN3a yCIIOBUS 3aauy BeIAEHATh | 1.2.5,
¢usnueckne BenMUMHBI WU Gopmynsl, | 1.2.6,
HEOOXOIMMBIE JUISE ee pemenus, | 1.2.7,
MIPOBOJIUTEH PACUETHI, 1.2.8,
5 1.3, 1.7, |pewmars 3amaum, wucnoib3ys ¢usnueckue| 1.2.11,
2.4,2.1 |3akonbl (3akoH Oma st ydacTtka nenu u| 1.2.12,
IUISL TIOJTHOU 1enH, 3akoH [Dxoymst — Jlenma,| 2.1.7,
3akoH HrrotoHa — Puxmana) um dopmysnsr, | 2.1.19,
CBs3pIBaOLIME  Qu3uyeckue  BeauuuHbl | 2.1.13,
(cunma TOKa, 3nMeKTpUYecKoe HampsbkeHue,| 2.1.14
IEKTPUUYECKOE COIPOTHUBJIEHUE, paboTa
UIEKTPUUYECKOTI'0 T10JIs1, MOIIIHOCTh TOKA): Ha
OCHOBE aHaJIM3a YCJIOBHUS 33Ja4yl BBIIEIATh
¢u3nueckue  BEMUYMHBI,  3aKOHBI U
(hopMyITBI, HEOOXOIUMBIC VISl €€ PEIICHUS,
HPOBOJUTH PacUeThl
aHAIU3HUPOBATH CUTyaluu npaktuko-| 1.2.5,
OpPHUEHTHPOBAHHOTO XapakTepa, y3HaBaTb B| 1.2.7,
HHMX TIPOSIBJICHHE M3Yy4YeHHBIX (u3nueckux | 1.2.8,
1.11, |sBieHWA Wik 3aKOHOMEPHOCTEH M puMeHsTh | 1.2.11,
6 1.3,2.1, |uMeromyecs 3HaHUS ISl KX OOBSICHEHUSA 1.2.12,
24 2.1.6,
2.1.8,
2.1.13,
2.1.14
UCIIONb30BaTh IIPH  BBIIOJIHEHUH Y4E€OHBIX
3a/1a4 CIIPaBOYHBIC MaTEPUAIIBL;
JieTaTh BBIBOJIBI o pe3yabTartam
HCCIIEIOBAHNS;
peliath 3ajladd, HCIOb3yd (u3uyecKue
3aKOHBI (3ak0oH OMa JuIsl ydJacTKa IIeTIH,
3akoH Jhxoyns — JleHma) u  Gopmysl, 125
CBSI3BIBAIONINE  (U3MUECKUE  BEJIUYHUHBI 1'2'7’
(Macca Tena, TUIOTHOCTH BEIIECTBA, CHIIA, 1‘2‘8’
CHJIa TOKa, DJIEKTPUUYECKOE HAIpPKEHNE, 1211’
7 1.4, 1.9, |anexTpuueckoe CONpOTUBIECHUE, paboTta 12 12’
1,3.1 |»’MeKTpUYECKOro TMOJs, MOIIHOCTh TOKa, 21 6 >
yIENbHOE COIPOTHUBIEHUE, KOJINYECTBO 2'1'7:
TEIIOTHI, TemIieparypa, YACbHA | 57 3 ’
TEII0EMKOCTb BEIIECTBA, yaembHas| oy
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1.1,1.2,

pacro3HaBaTh AJEKTPOMATHUTHBIC SIBICHUS H
OOBSICHATHL Ha OCHOBE MMEIOIIMXCS 3HAHMH
OCHOBHEBIC CBOMCTBaA WU YCIIOBUS
MIPOTEKAHUS 3TUX SIBJICHUM: B3aUMOJICHCTBUE
MarHuTOB, NEWCTBME MArHWTHOI'O ITOJIS Ha
TIPOBOJTHHUK C TOKOM

2.2

1.3,2.1

pemaTe 3ajadd, MCHONB3YsS  (OPMYIIBL,
CBsI3bIBAIOIINE (PU3MUECKUE BETMIMHBI (CHTa
TOKa, 3EKTPUIECKOE HanpsKeHHeE,
JNIEKTPUYECKOE CONPOTHBICHHE, padora
UIEKTPUYECKOTO TIOJIA, MOIIHOCTh TOKa,
YIENBHOE COIIPOTHUBIIEHNE, pabota
3IEKTPUYECKOTO MOJIsA, MOLIHOCTh TOKA):
Ha OCHOBE aHalM3a YCJIOBUS  3aJlaud
BBIACIATE  (PU3MUECKHE  BENMYUHBI U
(hopMyIbl, HEOOXOIMMBIE JUIS €€ PELICHUS,
MPOBOJIUTH PacUEThI;

COCTaBJISITh CXEMbI JJICKTPUUECKUX Lienen
C IMOCJIENOBaTEeNbHBIM U IapajlieldbHbIM
COCIMHEHHEM  DJIEMEHTOB,  pasziuyas
YCIIOBHBIE 0003HAa4YEHUSI  DIJIEMEHTOB
UIEKTPUUYECKUX Iiened (MCTOYHHUK TOKa,
KJII0Y, PE3UCTOp, JaMIIOuKa, aMIepMeTp,
BOJIETMETP)

2.15-
2.18,
2.1.11,
2.1.13,
2.1.14

10

1.3,2.1,
24

pewmiaTh 3aavd, HCHONB3YS (H3UYECKUE
3aKOHBl (3aKOH COXPaHEHMs SHEPrMU B
TEIUIOBBIX IIpolieccax, 3akoH Owma ams
yyacTKa ILemd W A TIOJHOM IIemw,
npaBuna Kupxroda, 3akon [Dxoyms —
Jleama) w  QopMyisBl,  CBSI3BIBAIOITHC
¢m3ndyeckne  BeMMUMHBI  (Macca  Tena,
TUIOTHOCTD BEILIECTBA, KUHETHYeCKast
SHEprus, MOTEeHIMAIbHAS SHEprus,
MexaHudeckas  pabora,  MeXaHUYecKas
motHoctb, KIIJ[ mpocroro MexaHuszma,
CHja TPEHHs CKOJBKEHUs, Kod()hULUEHT
TpEeHUs, KOJINYECTBO TETIOTHI,
TeMmIeparypa, YyAelbHas TEMJI0EMKOCTh
BEIIIECTBA, yJAElbHAas TEIUIOTa IUIABJIECHUS,
yaenbHas  TemloTa MapooOpa3oBaHus,
yIenbHas TemjoTa CropaHusl TOIUIMBA,
CHJIa TOKa, JIEKTPUYECKOE HaIpsKEHUE,
IEKTPUUYECKOE CONPOTUBIIEHHUE, (HOPMYIIBI
pacueTa BIEKTPUYECKOr0 COMPOTUBICHUS
OpU MOCIEIOBATENIEHOM M TapalieIbHOM
COCJMHEHHM IIPOBOJHHUKOB): Ha OCHOBE
aHAIM3a yCJIOBUS  3aJadd  3alllChIBaTh
KpaTKOE YCIIOBUE, BBLIEISTh (PU3MUECCKHE
BEJTMYMHEI, 3aKOHBI u (hopMysL,
HEOOXOZMMBIE [UISI €€ PEILCHUs], IPOBOIAUTH
pacueTsl M OLEHMBaThb  PEaIbHOCTh
MOJTyYeHHOTO 3HaYeHUA  (U3NUECKOU
BEJTMYHMHBI

1.2,2.1

10
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OKcnepuMeHTaNbHas YacTh MPOBEPOYHON PabOTHI

aHaIM3MUPOBATh OT/ICITEHBIC ATarbl
MIPOBEICHUS WCCIICIOBAaHUN u
MHTEPIPETUPOBATH pe3yIbTaThl

HaOJIFOJICHUI U OIIBITOB;

peuaTth 3aJadd, HUCHONb3ys (H3UYECKUe
3aKOHBI (3aKOH COXPaHEHUsI SHEPTUH, 3aKOH
I'yka, 3akon Ilackams, 3akoH Apxumena,
3aKOH COXpaHEHUs! 3HEPrHMH B TEIUIOBBIX
nporeccax, 3akoH OMa /715 ydacTKa LeTH,
3akoH Jhxoyns — Jlenma) u Qopmynsl,
CBSI3bIBAIOIIME  (PM3UYECKHUE  BEJIMYMHBI
(macca Temna, IUIOTHOCTh BEIIECTBA, CUJIA,
JaBJIeHHE, KUHETHYECKast SHEprus,
NOTEHUMATbHAs JHEPrus, MeXaHWJecKas
pabora, MexaHWdeckass MOIIHOCTH, KII/]
IPOCTOIO  MEXaHU3Ma, CWila  TPEeHHs
CKOJNIBXKEHUS,  KO3(QQHLUHMEHT  TpeHUs,
KOIIMYECTBO  TEIUIOTHI,  Temmeparypa, | 1.2, 2.1 B 9 45
ylenbHas  TEIUIOEMKOCTh  BELIECTBa,
yleNnbHas TENJoTa IJIaBJCHUS, YIAelIbHas
Temiora mapooOpa3oBaHMs, yAelbHas
TEIJIOTAa CrOpaHMs TOIUIMBA, CHJa TOKa,
IEKTPUUYECKOE HaInpsDKEHUe,
IEKTPUUYECKOE COIIPOTHUBJICHUE,
¢bopMynbl  pacuera  DIEKTPUYECKOTO
COIIPOTHBIICHUSI TIPU TOCIIEI0BATEIEHOM
u napajjieIbHOM COEJIMHEHUH
IPOBOJHMKOB): HAa OCHOBE aHajIu3a
YCIOBUSl 33/1aud  3alMCHIBATH  KPaTKOeE
yCIIOBUE, BBIICIISITD ¢dm3nueckre
BEJIMYMHBI,  3aKOHBl ¥ (hopmyIbl,
HEOOXOAMMBIE ISl €€ PelleHUs, IPOBOAUTh
pacuersl WM OLCHUBATH  PEATHHOCTH
MOJlydYEeHHOTO  3HAueHUs  (HU3NUECKOU
BEJIMYMHBI

11

Bceero 11 3aganuii, n3 Hux 1no ypoBHio cioxxkHocTH b (0a3zoBbiit) — 3; [1 (moBeieHHbIH) — 4, B (BbICOKMIT) — 4.
O6miee Bpemst BBIIOIHEHHS paOboThl — 90 MUHYT (BpeMsl BHIIIOTHEHUSI TEOPETUUECKON YacTh — 45 MUHYT; BpeMs
BBINOJIHEHUS SKCIIEPUMEHTAIBHON YacTh — 45 MUHYT).

MakcuManbHBIH IEpBUYHBIN 6a1 — 25.

7. Pacnipenesienne 3aiaHuid IPOBEPOYHOI padOTHI 110 YPOBHIO CJI0KHOCTH

3amanus 1, 2, 3 TeopeTHYECKOM YacTH MPOBEPOUYHOM PabOThl OTHOCSTCS
K 0230BOMY YPOBHIO CIIOKHOCTH.

3amanus 6, 7, 8, 9 mpoBepOUYHOI pabOThHl OTHOCSTCS K MOBBIIIEHHOMY YPOBHIO
CJIOHOCTH.

3aganus 4, 5, 10 TeopeTUUECKOM YaCcTy U 33JJaHKE HKCIIEPUMEHTAIILHON 4acTh
(3amanue 11) npoBepoyHO pabOTHI OTHOCSTCS K BBICOKOMY YPOBHIO CIIOHOCTH.

8. Tunwbl 3a7aHUil, ClIEHAPUHU BHINIOJHEHUS 3aJaHUI

B 3amanum 1 mnposepsieTcsi OCO3HAHME YYEHHKOM POJM DKCIEPHUMEHTA
B (hu3uKe, TOHMMAaHUE CIIOCOO0B M3MEpPEHUsS M3YYCHHBIX (PU3NUYECKHX BEJIHYUH,
MOHUMAaHUE HEN30€KHOCTH TOTPENTHOCTEN MPHU MPOBEACHUHN U3MEPEHUN U YMEHHUE
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OIICHUBATh O3TH TIOTPEIIHOCTH, YMEHHE OINPEACIUTh 3HauYeHUE (PU3NIECKOU
BEJIMYMHBI 10 TMOKa3aHUsIM NpuOOpOB, a TakXke LEeHy JeJeHus npudopa.
B kadecTBe oTBeTa HEOOXOUMO MPUBECTH YNUCIECHHBIN PE3yIbTaT.

B 3aganuu 2 nposepsieTcs cOPMUPOBAHHOCTH Y OOyYarolmUXcsi 0a30BbIX
NpeACTaBICHU O (PU3NYECKON CYIIHOCTH SIBJICHWW, HAONIOAAEMBIX B MPUPOJIE
U B IIOBCEHEBHON JkM3HM (B ObITy). OOyyarommmcs HEO0OXOIUMO MPUBECTH
Pa3BEpHYTHII OTBET HA BOIMPOC: HA3BaTh SABJICHHE M KAUECTBEHHO OOBSICHUTH €r0
CYTb.

B 3amanmm 3 mpoBepseTcs yMEHHE UCIIONB30BATh 3aKOH/TIOHSITHE
B KOHKPETHBIX yclIoBUAX. OOydaronmMces HEO0OX0IUMO PENIUTh MNPOCTYIO 3a7ady
(OIMH NOTMYECKWH IIar WM OJHO JeHCTBHE). B KauecTBe OoTBeTa HEOOXOIMMO
MIPUBECTH YUCIICHHBIN PE3yJIbTaT.

3amanane 4 — 3amada ¢ TPaPUKOM WM CXEMOW DJIEKTPUYECKOW IICTIH.
[TpoBepsitoTCs yMEHUS UUTATh FPpaQUKU WM aHAIM3UPOBATH CXEMY, U3BJICKATh U3
rpadukoB (cxem) uHGOPMAIIMIO U JeiaTh Ha €€ OCHOBE BBIBOJBI. B KkadecTBe
OTBETa HEOOXOIUMO IPUBECTH YUCIECHHBIN pe3ybTarT.

3ananue 5 npoBepseT yMEHUE UHTEPIPETUPOBATH PE3yIbTaThl PU3UUECKOTO
skcriepuMenTa. lIpoBepsroTcss yMeHus Jenarh JIOTUYECKHUE BBIBOABI U3
MPEICTABICHHBIX AKCHEPUMEHTAJIbHBIX JAHHBIX, TMOJb30BATHCS [IJII  3TOTO
TEOPETUYECKUMHU CBEJCHUsIMU. B KayecTBe oOTBeTa HEOOXOAMMO MPUBECTU
YUCJICHHBIN PE3YJbTaT.

3aganue 6 — TEKCTOBas 3ajlaya U3 peajbHOM JKMU3HU, IPOBEPSIONIAs YMEHHE
MPUMEHSATh B OBITOBBIX (KWU3HEHHBIX) CUTYyallMsIX 3HAHWE (U3UYECKUX SBICHUN
1 OOBSACHAIONINX WX KOJMYECTBEHHBIX 3aKOHOMEpHOCTEH. B KkadecTBe oTBeTa
HEO0OXOMMO TTPUBECTH YUCIICHHBIN PE3yJIbTAT.

3amanne 7 mpoBepseT yMEeHHE paboTaTh C AKCIIEPUMEHTAIBLHBIMU JTAHHBIMH,
npeacTaBlIeHHbIMU B Bujae Tabnui. [lpoBepsieTcss yMeHHE COMOCTaBIATH
HKCIIEPUMEHTAJIbHBIEC TAHHBIE U TEOPETHUUECKUE CBEJICHUS, Je1aTh U3 HUX BBIBOJbI,
COBMECTHO HCIIOIb30BaTh JJI ATOr0 pa3iuvHble (U3MUECcKUe 3aKOHBI. B KauecTBe
OTBETa HEOOXOJIUMO IPUBECTH YUCIECHHBIN pe3ybTarT.

3amanue 8 — KadecTBeHHas 3ajaya 1Mo TeMe «MarHuTHbIE SIBICHUSY.
B xayecTBe oTBeTa HEOOXOJUMO MPUBECTH KPATKUN TEKCTOBBIN OTBET.

B 3amanuu 9 oOyuarommmcs HEOOXOAMMO PEIIUTh 3aJaqy IMOBBIIIEHHOTO
YPOBHSI CJIOKHOCTHU (ABA-TPH JIOTMYECKUX Il1ara Wik JCUCTBUA). 3a/1auya COACPKUT
nBa Bompoca. B kauecTBe oOTBeTa HEOOXOOUMO TPUBECTH JBAa YHCICHHBIX
pe3ynbTaTa.

3amaare 10 TpebyeT OT 0OydYaronmuxcsi yMEHHS CaMOCTOSITEIBHO CTPOWTH
MOJIeJIb ONMCAHHOTO SIBJICHUS, TMPUMEHSITh K HEMY HM3BECTHBIC 3aKOHBI (DU3UKH,
BBHITIOJTHATh AHAJIM3 MCXOIHBIX JAHHBIX WM TIOJYYCHHBIX PE3yJbTAaTOB. 3aJlaHUC
10 — xoMOMHMpOBaHHAsA 3ajavya, TpeOyrou@as COBMECTHOIO  MCHOJb30BaHUS
Pa3IMYHBIX (PU3NYECKUX 3aKOHOB, pabOThI ¢ rpapuKaMu, MOCTPOCHUS HU3UIECKOM
MOJIeNIM, aHaIM3a MCXOJHBIX AAHHBIX WJIM PE3yJlbTAaTOB. 3ajada COACPKUT TpHU
Bonpoca. TpeOyeTcst pa3BepHyTOE pPEIICHHE.
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3afaHue SKCIEPUMEHTAIBHOM YacTu padoThl (3agaHue 11) HaneneHo Ha
NPOBEPKY TOHUMAHHMS OOyYaromMMHUCA 0a30BBIX MPUHLIUIOB OOpPabOTKH
HKCIIEPUMEHTAJILHBIX JaHHBIX C y4e€TOM morpemHocted uaMepenus. lIposepsier
CIIOCOOHOCTh Ppa30MpaTbcsi B HETUINMYHOM CHUTyallMM. 3ajada COJACPKUT TpU
Bonpoca. TpeOyeTcst pa3BepHYTOE PEIICHHE.

9. CucreMa OLICHUBAHUSA BBINOJHEHHUS OTIEJbHbIX 33/IaHUI U MPOBEPOUHOM
padoTHI B 11€JI0M

[IpaBunbHBIM OTBET Ha KaxJa0€ U3 3anaHui 1, 3—7 TeopeTudeckol 4acTu
paboThI orieHuBaeTcs 1 Gammom.

[TonHbIM TIpaBUJIbHBIA OTBET Ha 3a/JaHUE 9 TEOPETHUECKON YacTh padOThI
orieHuBaercs 2 6amnamu. Ecnu B oTBeTe JonyliieHa ojiHa ouroOKa (0JHO U3 YHCell
HE 3aIMCaHO WJIM 3alKMCAaHO HEMPaBUIIBHO), BhICTaBisieTca 1 Oamt; eciau 06a yucna
3anucaHbl HEMPABUIILHO WM He 3anucanbl — 0 6aios.

OtBer Ha Kaxnoe W3 3aaaHuil 2, 8, 10 TeopeTMueckod 4YacTh W 3aJaHuE
SKCHEPUMEHTAIbHOW YacTu (3agaHue 11) olleHMBaeTcss B  COOTBETCTBUU
C KpUTEPUSIMHU.

MaxkcuManbHbI MepBUYHBIA 0ajul 32 TEOPETHUYECKYIO 4acTh paboTel — 16,
3a 9KCMEPUMEHTAIBHYIO 4acTh — 9.

MaxkcruManbHBIA IEPBUYHBIN Oall 3a BHIMOJIHEHNUE Beel paboThI — 25.

Taomuna 4
PexoMeHanuu mo nepeBoy nNepBUYHbIX 0AJ1JI0B
B OTMETKH 110 HﬂTI/IﬁaJ'I.]'IbHOi/i mIKaJjae
OTMeTKA 0 NATHOAJJILHOM LIKAJIe «2» «3» «“4» «5»
[TepBuunbIe GaIbI 04 5-9 10-16 17-25

10. Bpemsi BbINOJIHEHNSI BADHAHTA MPOBEPOUYHOM PadOThI

Ha BbInoOJIHEHHE TEOPETUYECKOW YacTH MPOBEPOYHON paboThl JaeTcs
45 munyT. Ha BBHITIONTHEHHE SKCHEPUMEHTAIbHOW YacTU IMPOBEPOYHOM palbOThI
naercsi 45 MuHYT. Mexay TEOpEeTHYECKOM M SKCIEPUMEHTAIBHON YacTAMHU
POBEPOYHON PabOThI MpelycMaTPUBAETCS MEPEPbIB UIMTEILHOCTHIO HE MEHEe
15 MunyT.

JIBe yacTtu pabOThl MOTYT BBIMOJIHITLCS B OJIMH JICHb WJIA B pa3HbIEC THMU.

11. Onucanmue JAOMOJTHUTEJIbHbIX MaTepHuaJIoB ]| o0opynoBaHmusl,
HEe00XO0UMBIX /IJIsl IPOBeIeHNSI IPOBEPOYHOIT padoThI

[Ipu BBINOJIHEHUU 33JaHUI MOMKET HCIMOJIb30BATHCS HEMPOrPAMMUPYEMBIi
KaJIbKYJISITOP.

JIJist mpoBeieHHs] SKCIIEPUMEHTAIbHOM YacTu padOThl KaXJAOMY YYACTHHUKY
JOJKeH ObITh BBIAAH KOMIUIEKT 00opydoBaHus (CM. TpujoxeHue 1)
B COOTBETCTBUU C PUBEJACHHBIM B 33JJaHUH OIUCAHUEM.

12. PexoMeHIa1UM N0 MOJATOTOBKE K padore
CrnenmanibHast MOATOTOBKA K TIPOBEPOYHON paboTe HE TpedyeTcs.
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Ipunoowcenue 1
KomniekTsl 000py10BaHNs Il BHITOJHEHHUS 32 IaHNH IKCNIEPUMEHTATbHOU

yactu BIIP
3amaua «Kajopumerpus»

Obopyooeanue: KanopumeTp, BoJa B  CTakaHe, »DJEKTPOHHBIC  BECHI,
METATMYECKHA TPy3, TEPMOMETp, rops4as Boaa (BBIIACTCS O TpeOOBAHMIO),
MyCTON CTakaH aJisi TOpSYel BOJBI, CAN(ETKH I MOAJACP)KAaHUS YHCTOTHI Ha
pabouem mecre.

Ilpumeuanue: MoXHO HCIIONB30BATh KAIOPUMETP U TepMoMeTp U3 Habopa [MA.
Merannmuaeckuii rpy3 moipkeH uMerb oobeM 20-30 cv’. K rpysy qomkHa GBITH
MPUKPEIUICHA HUTKA JJIS MOMEIICHHUS €r0 B COCyIbl C BOJMOHM. [l m3mepeHuit
NOJAOMAYT CTaJbHOMW WM QIIOMUHHUEBBIM IMWIMHAPH U3 Habopa ['MA. Bona
JOJDKHA HMMETh 00BEM, JOCTAaTOYHBIM JUIsl TOrO, 4TOObl MNpH HAJIMBAHUMU €€
B KaJIOPUMETP IPy3 MOT OBbITh MOJHOCTHIO MOTPYKEH B BOAY.

3amaua «Ppryary

QOobopyoosanue: mnpull, TATUB C JANKOW, HUTKA, TUHENKA, CTAKaH C BOJOM.
Ilpumeuanue: npui oobemom 20-25 mu. Jluneitka nmunoi 50 cMm.

3agaua «JeKTpruYecKoe CONMPOTHBIEHHE JaMIIbl HAKAJMBAHUS

Oobopyoosanue: ucrounuk nutanus 4,5 B (OGatapeiika 3R12 unu tpu Oarapeiiku
AA, COEIVMHEHHBIE  IOCJIENOBATEIBHO  C  3aKpbITBIMM  KOHTaKTamu),
COEIMHHUTEIIbHBIE ITPOBO/IA, JaMIIa HAKAIMBAHUS C HOMUHAJIbHBIM pexuMoM 4,8 B,
IIKOJBHBIA ~ aMIIEPMETpP, IIKOJBHBIM  BOJBTMETP, NEPEMEHHBIA  PE3UCTOP
C MaKCMMAJIbHBIM 3Ha4eHHEM conpoTusiieHus 10 Om.

Ilpumeuanue: MoxXHO UCIONB30BATh SJEKTPUUYECKUE KOMIIOHEHTHI M3 Habopa
«I"'MA-naGopaTopusi».
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Ipunoswcenue 2

HHCTPYKIUA
IJISE 00y4AKOIIUXCA M0 MPaBWJIaM 0€30MacHOCTH TPy/Aa
NPH BbINOJHEHUH IKCIIEPUMEHTAIBHBIX 3aJaHU I

1. BynpTe BHUMATENbHBI U AMCUMIUIMHUPOBAHHBI, TOYHO BBINOJIHANTE YKa3aHUA
YUUTEIIS.

2. [lepen BbIOTHEHHEM 3a/1aHUsI BHUMATEIBHO U3YyUUTE €T0 YCIOBHE.

3. O6HapyXUB HEXBATKy HEOOXOJUMOTO IS BHIMOJIHEHHS paboThl 000pYy10BaHUS
WIN Kakue-1100 HEHCIPABHOCTH B €ro paboTe, HEMEIJICHHO COOOIIUTE 00 3TOM
YUUTENIO.

4. Pazmemaiite mpuOopbl, MaTepraibl, 000pyJAOBaHUE HAa CBOEM paboyeM MecTe
TaKuM 00pazoM, YTOOBI HCKIIIOYUTDh UX MaJCHUE WU ONPOKUIbIBAaHHE.

5.1lppu mpoBeeHMH ONBITOB HE  JIOMyCKalWTe TMpeleNbHBIX  Harpy3ok
U3MEPUTENBHBIX TPUOOPOB.

6. Ilo oxoHuaHUM pabOTHI CIEAYET BBIKIIOYUTH 3JCKTPOHHbIC H3MEPUTEIbHBIC
PUOOPHI.
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