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Onucanue KOHTPOJAbHBIX H3MEPUTEIbHBIX MaTEPHAJIOB
NJis mpoBeaeHus B 2025 roay npoBepo4Hoi padorTsl
no PU3UKE

8 ku1acc (yriry0JieHHbI YPOBEHb)

1. HazHayeHHe BCEPOCCUIICKOI MPOBEPOYHOM PadoTHI

Bcepoccuiickue mpoBepounbie  pabotel  (BIIP) mpoBomsTcs B memsx
OCYILIECTBJIICHUSI MOHMTOPUHIA YPOBHS M KayecTBa IMOATOTOBKM OOydYaroIUXcs B
COOTBETCTBUU € TPeOOBaHUSMH (peAepalIbHbIX FOCYIapCTBEHHBIX 00pa30BaTEIbHbBIX
CTaHAapTOB U (eiepaTbHBIX OCHOBHBIX 00I11€00pa30BaTEIbHBIX MIPOrPaAMM.

Hasnauenne BIIP no yue6Homy npeametry «®Pusnka» — OLIEHUTh KauyeCTBO
00111e00pa30BaTEeIbHON TMOATOTOBKU OOY4YarOUIUMXCsi 8 KIACCOB B COOTBETCTBUU
¢ TpeboBaHUsIMH (DeIepalibHOrO0 TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa
ocHoBHOTO 0611eT0 00pazoBanus (OPI'OC OO0) u denepanbHON 00pa30BaTEIBHOM
mporpaMMbl OCHOBHOTO 00111ero oopazoBanus (OOIT O00).

OO0pazoBaTenbHbIE OPraHU3alUK MPU peaTu3allii UMEIOIIUX TOCYIaPCTBEHHYIO
aKKpeIUTalUi0 00pa3oBaTEIbHBIX MPOTrPaMM OCHOBHOTO OOIIEro oO0pa3oBaHUs
BKUIIO4arOT npoBenenue BIIP B pacnucanmne yueOnpix 3anstuit. OOpa3zoBaTeabHbIC
OpraHu3alid MOTYT MCTOJIB30BaTh MPOBEPOUHBIE PAOOTHI IJIsi TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH U TMPOMEKYTOYHOW AaTTeCTallMd OOYyYaIOIIMXCS, TMPOBOJIUMBIX
B paMKax peajin3aluu o0pa3oBaTeIbHON NPOrpaMMBl.

Pesynpratet  BIIP  Moryr ObITh HCHOJB30BaHBl  00pa30BaTENbHBIMU
OpraHu3alMsIMH JJIl COBEPIICHCTBOBAHMS METOJMKH MpErnojaBaHus y4eOHBIX
MpPEeJIMETOB, a MYHUIMNAJIbHBIMA OpraHamMu yHOpaBlieHHs 0Opa30BaHHUEM
U PETHOHAIbHBIMU OpraHaMU HCHOJHUTENbHOW BJIACTH, OCYILIECTBISIOIIUMHU
rocyJapCTBEHHOE yIpaBieHHe B cepe oOpazoBaHMs, I aHAIM3a TEKYILETO
COCTOSIHUS ~ MYHHUUMIAJIBHBIX W PETHOHAIBHBIX  CHUCTEM  00pa3oBaHUsA
1 GOPMHUPOBAHUS MTPOTPAMM UX PA3BUTHSL.

He npenycmoTpeHo ucronb30BaHUE pe3yJbTaTOB MPOBEPOUHBIX PabOT st
OLICHKH JICATEILHOCTH MEJarormuecKux pabOTHUKOB, 00pa30BATEIbHBIX OPTraHU3AIINH,
MYHUIIUTIATBHBIX OPTaHOB YIPABJICHHS] 00pa30BaHUEM M PETHOHAIBHBIX OPraHOB
WCIIOJIHUTEJIBHOM  BJAaCTH, OCYIIECTBIMIOIIMX T'OCYJapCTBEHHOE YIIPABJICHUE
B cpepe oOpazoBaHus.

2. lokyMeHTbI, Onpee/silionue coaepKkanne NpoBepoYHOi padoThl

Conepkanue MpOBEPOUYHON pabOThI ONpenessieTcsi Ha OCHOBE TPeOOBaHUIMA
dbenepaabHOr0 TrOCYAapCTBEHHOIO0 00pa3oBaTEIbHOTO CTaHIApTa OCHOBHOIO
oOmiero oOpa3oBaHMsl, YTBEPXKIEHHOIO MpPHKa30M MUHHUCTEPCTBA MPOCBEICHUS
Poccwuiickoit @eneparuu ot 31.05.2021 Ne 287 (3apeructpupoBaH MUHHCTEPCTBOM
toctuiiuun - Poccuiickoit  depeparuun 05.07.2021 Ne 64101) u  denepaibHOi
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO O0IIET0 0Opa30BaHUS, YTBEPKICHHON
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npukazoM MunucTepcTBa npocsemenns Poccuiickon @eneparuun or 18.05.2023

No 370 (3apeructpupoBan MunucrepctBoM roctuuuu Poccuiickoit ®dexneparu
12.07.2023 Ne 74223).

3. IToaxoasl K 0TOOPY coAep:KaHUSI POBEPOYHOH padoThI

Bcepoccuiickue  mpoBepouyHble  paOOThl  OCHOBaHbl HA  CHCTEMHO-
NEATENIbHOCTHOM, YPOBHEBOM M  KOMIUIEKCHOM  IIOAXOJAaX K  OLEHKE
oOpa3oBarenbHbIX jgocTxkeHud. B pamkax BIIP wapsgy c mnpeameTHbIMH
pe3yibTaTaMl OCBOCHHS OCHOBHOM 00pa30BaTEeIbHOW MPOrpaMMbl OCHOBHOTO
oOmiero oOpa3oBaHWs OIIEHMBACTCS TaKKe JOCTIKEHHWE METalpeIMETHBIX
pEe3ybTaTOB, BKIIOYAIOIIMX OCBOCHHBIE OOYYAIONIUMUCS MEXKIPEIMETHEIC
MOHATUS W yHHBEPCAJIbHBIE  y4yeOHbIe  nelicTBusl  (TIO3HABATEIbHEIC,
KOMMYHUKATUBHBIE, PETYJISITUBHBIE).

TexcTbl 3amaHuil  MPOBEPOUYHBIX pabOT B  LEJIOM  COOTBETCTBYIOT
dbopMyIHpOBKaM, MPUHATHIM B YueOHHMKAX, BKIIOYEHHBIX B (eaepalbHbIM
nepeyeHb y4eOHUKOB, JOMYIIEHHBIX MUHHCTEPCTBOM MpocBelieHus: Poccuiickoit
@enepauy K UCIOJIb30BAHUIO IIPU pealM3alli UMEIOIIKUX TOCYAapCTBEHHYIO
aKKpeIUTaluio 00pa3oBaTEIbHBIX IPOrPAMM OCHOBHOI'O 00IIEro 00pa3oBaHUsl.

4. CTpyKTYypa NpoBepoOvYHOii padoThI

[TpoBepounass paboTa COCTOMT W3 JABYX 4YacTed M BKJIIOYAaeT B cCeOd
7 3amanuii. B Teopermueckoil yactu pabOTHI coaepikaTcs 3amaHus 1—6, KOTOpbIe
Pa3IUUarOTCs MO COACPIKaHUIO M ITPOBEPSEMbIM TPEOOBAHUSAM; B IKCIIEPUMEHTATLHOM
YaCTU COACPKUTCS 3aaHNE 7 — HKCIIEpUMEHTAJIbHAS 33/1a4a.

3aganus 2, 3 u 4 TpeOyloT KpaTkoro oTeera. 3aganus 1 u 5 mpeamnosaraiT
Pa3BEpHYTYIO 3aluCh OTBeTAa. B 3amanum 6 HYy)KHO HAamucaTh PEHICHUE 3a]1a4d
MOJIHOCTBI0. 3a/laHue 7 COCTOUT M3 TPEX YacTel, BCE ATallbl BBHIIIOJIHEHUS 3a1aHUs
HEO0OXO0IMMO 3aMKCaTh MOJHOCTHIO.

5. Konudgukarop mnposepsieMbIX 3JJ€MEHTOB COAEP:KAHUSA MW TpeOOBaHUI
K YPOBHIO NIOATOTOBKH 00y4AKOIIMXCH

Kogndukatop mpoBepseMbIX 3JIEMEHTOB COACPKAHUA M TpeOOBaHUU
K YPOBHIO TOJrOTOBKM OOydYarommxcsi 8 KIAacCOB MO Y4eOHOMY MpeaMeTy
«®uzuka»  (yrayOneHHbI  ypoBeHb) CGOPMHUPOBAH C  HCHOJIb30BAaHUEM
YHuBepcanpHOr0 KOAM(PHUKATOpA paCHpEeeNICHHbIX IO KJaccaM IPOBEPsSIEMbIX
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTEIbHOW MPOTPaAMMBI
OCHOBHOr0 00miero o0O0pa3oBaHUs U JJIEMEHTOB COJepKaHUs 10 (U3HKE,
paspaborannoro Ha ocHoBe TpeboBanuit ®I'OC OO0 u ®OIT O0O0.

B Ta6HI/IH€ 1 IMPUBCACH IICPCUCHDb ITPOBCPACMBIX 3JICMCHTOB COACPIKAHUA.
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Tabanma 1
Kon IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS
1 TenioBble siBJICHUS

1.1 OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOEHUSI BELIECTBA.
Macca u pasmepbl Mosiekys. OTBITHI, MOATBEPKIAIOIINE OCHOBHBIC TMOJOKECHHS
MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH

1.2 Mopenu  TBepAOro, JKHAKOTO H  Ta3000pa3HOrO0  COCTOSIHMM  BEIECTBA.
Kpucrannuueckne u amopdueie Tenma. I'padeH — HOBBIA MaTepuan s HOBBIX
TEeXHOJIOTMI. TeXHOJIOrMM NOJyYEHHsI HCKYCCTBEHHBIX aJIMa30B

1.3 OOBbsiCHEHHE CBOWCTB Ta30B, JKUAKOCTEH M TBEPABIX TEI HAa OCHOBE IOJIOKEHHM
MOJIEKYJISIPHO-KHHETHYECKOW TEOPHUH

1.4 IToBepXHOCTHOE HATSKEHUE, CMAUMBAHUE, KAWJUISIPHBIE SBJICHUS

1.5 TemoBoe pacmiMpeHHEe W CKaThe. 3aBUCUMOCTH JaBJICHHUA Ta3a OT o00bema,
TEeMIIePaTypbl

1.6 Temnepatypa. CBs3b TeMmneparypbl CO CKOPOCTBIO TEIJIOBOTO JABM)KEHHUS YACTHII.
TeMrepaTypHbI€ Kb

1.7 BuyTtpennsas sneprusi. CnocoObl U3MEHEHHsI BHYTPEHHEH dHEprUH: Teruionepeaada u
coBepIeHue paboThl

1.8 Bunsl Termnonepenayun: TemIONPOBOIHOCTh, KOHBEKLIUS, N3nydeHue. IloBepxHocTHOE
HaTsDKEHUE, CMauyMBaHKE, KaWUIApHBIC sBJIEHUA. Buabl Teruonepeaaun B mpupoe
u TexHuke. HeoOpaTuMoCTh TEMIOBBIX MPOIIECCOB

1.9 KonnuectBO TEeIU1OTEL. Y aenbHas TEINIOEMKOCTD BEIISCTBA

1.10 TenooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOrO OajlaHca

1.11 3akoH HeroToHa — Puxmana

1.12 [InmaBnenne W OTBEpJEBaHME KPUCTAUIMYECKUX BEHIECTB. Y EJIbHAs TEIUIOTa
IJIaBJICHUS

1.13 [TapooOpa3zoBanue u koHjaeHcanus. Vcnapenuwe. Kumenue. YaenpHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTh TeMIEpaTypbl KHIIEHHS OT aTMmochepHoro
JIaBJICHUS

1.14 HacelleHHblii 1 HEHAChIEHHbIN Tap. BiaxxHOCTh BO3MyXa

1.15 DHeprus TOIMBA. Y IeJIbHAas TEIJIOTa CTOPAHUS

1.16 [Mpunanmme! pabotel TeruoBbix apurateneid KI1J] termmoBoro apuratens. TemmoBsie
JIBUTATENH M 3alIUTa OKpyXkarouen cpeapl. TemioBble NOTepU B TEIJIOCETIX

1.17 3aKOH COXpaHEHMsI M NPEBpALICHHUS SHEPTUHM B MEXAHWYECKUX M TEIUIOBBIX
rporeccax

1.18 Jlabopamopuvie pabomsi u onvimel. ONBITBI MO OOHAPYKEHUIO NEUCTBUS CHUI

MOJIEKYJISIPHOTO TPUTSDKEHUS. OMBITHI 10 BBIPAIIMBAHUIO KPUCTANIOB NOBAapEHHOU
colu wiId caxapa. M3mepeHwe TemmepaTypbl TpU TOMOIIU >KUJIKOCTHOTO
TEpMOMETpa M JaTdyuka Temmneparypbl. OMbITEI MO HAONIOJEHUIO TEMJIOBOIO
pacuIupeHus ra3oB, KUAKOCTEH U TBepabIX Tell. OnpejeneHne AaBieHHs BO3yXa B
Oamone mmpuia. MccnenoBanue 3aBUCMMOCTH JIaBlIEHUS BO3/AyXa OT ero o0bema
u Temnepatypsl. [IpoBepka THIOTE3bl TUHEWHONW 3aBUCMMOCTH JUIMHBI CTOJIOMKA
XKHUJKOCTU B TEPMOMETpHUECKON TpyOKke oT TemmnepaTypsl. Habnronenue namMeneHus
BHYTPEHHEH SHEPTUU Tella B pPe3yJibTaTe TeIUIonepenayd U padOThl BHEITHUX CHIL
HccnenoBanue siBIeHUs TEIO0OMEHA MPU CMEIIUBAHUH XOJIOIHON U TOpSUYEH BOJIBI.
OmnpeneneHne KOMWYECTBA TEIUIOTHI, IMOJYYCHHOTO BOJOW TPU TEIIOOOMEHE C
HarpeTbiM METANIMYECKUM HUIMHAPOM. OmnpeneneHre MOIHOCTH TeIUIOBbIX OTEPh
(3akoH HrproToHa — Puxmana). OmnpezneneHue yaeabHOW TEIIOEMKOCTH BEIIECTBA.
UccnenoBanue mporecca ucnapeHus. OmnpenesieHue OTHOCUTEIBHOM BIIAXKHOCTH
Bo3ayxa. OnpeneneHue y1eabHOM TemIOThI IJIaBJIEHUs Jba

© 2025 denepanbHas ciayx0a 1Mo HaaA30py B chepe 00pa3oBaHMs U HAYKH




BIIP. ®u3uka. 8 knacc. YriryOaeHHbIH ypoBEHb 5

1.19 Qusuueckue sAGNeHUsA 8 npupoode: TOBEPXHOCTHOE HATHKCHHE U KaNMUIAPHBIE
SBJICHUS B TPHUPOJAE, KPUCTAIBI B mpupoae, uzinydeHue ConHia, 3amep3aHue
BOJIOEMOB, MOpCKHE OpHu3bl; 00pa3oBaHUE POCHL, TYMaHa, MHesl, CHera

1.20 Texnuueckue ycmpoucmea: KalWUISIPbl, TPUMEPHI HUCIOJIB30BAHUSA KpPUCTAJIOB,
YKHUJIKOCTHBIN TEPMOMETP, AATYUK TEMIIEPATYPBl, TEPMOC, CUCTEMA OTOIJIEHHS IOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBasi TypOHHA, IBUTATENIb BHYTPEHHETO CTOPaHHUS

2 JJIeKTpHYeCKHEe U MATHUTHbBIE SIBJICHUS

2.1 DnekTpu3anys Teln. J[Ba poja MeKTPHUUECKUX 3apsiioB

2.2 Bzaumopeiictre 3apshkeHHbIX Tel. 3akoH KyroHa (3aBUCMMOCTb CHIIbI B3aUMOAEHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYHMHBI 3aPsI/IOB M PACCTOSHUS MEXTY TEJIaMHU)

2.3 DnekTpuyeckoe 1mosne. HampspkeHHOCTh  3JIeKTpUYeckoro  mojid.  [IpuHumn
CYNEPIO3UINH JICKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

2.4 Hocutenn 535ekTpuyeckux 3apsaoB.  ODJEMEHTapHBIM  JJIEKTPUUYECKUN  3apsjl.
CrpoeHnue atoMa. IIpoBOIHUKH, AUBIEKTPUKHU U IIOTYITPOBOAHUKHI

2.5 3aKOH COXpaHEHHUsI JIEKTPUYECKOTr0 3apsiia

2.6 DNEeKTPUYECKU TOK. Y CIOBUSI CYIIECTBOBAHUS IJIEKTPUUYECKOTO TOKa. McToOuHMKH
MOCTOSIHHOTO TOKa

2.7 JleficTBUSL ~ 3JEKTPUYECKOTO  TOKa  (TEMIOoBOE, XHWMHUYECKOE, MAarHUTHOE).
DNeKTPUYECKUN TOK B METAJUIAX, JKUIKOCTSX U razax

2.8 Onexrpuueckas 1enb. Cuia Toka. DIeKTpUYECKOe HaPsKEHNE

2.9 AMIIepMeTp ¥ BOJBTMETP B IIENHU MOCTOSTHHOTO TOKA

2.10 ConpoTuBI€HUE TPOBOJHUKA. Y JETBHOE CONPOTUBIICHHUE BENIECTBA

2.11 3akoH OMa a1 yyacTKa Lienu

2.12 ITocnenoBarenbHOE M apaIeIbHOE COCTMHEHNE MPOBOTHUKOB

2.13 DJ1C B ienm nmocTostHHOTO ToKa. 3akoH Oma juis mostHoi nenu. [IpaBmia Kupxroda

2.14 Pacuer mpocThIX 3IEKTPUUYECKUX LEnen

2.15 Henunelinbie 51eMeHTHI

2.16 PaboTa ¥ MOUTHOCTbH MEKTPHUUECKOro Toka. 3akoH Jlxoyis — Jlenna

2.17 DNEeKTpUYECKHE 1IENU W MOTPEOUTENn 3JIEKTpUdecKor sHeprun B ObiTy KopoTkoe
3aMbIKaHUE

2.18 TTocTtosaunable MaruuTel. B3anMoelicTBUE ITIOCTOSHHBIX MAarHUTOB

2.19 MarnuTtHoe noje. MarautHoe noJie 3eMJIM B €r0 3HaYeHUe JJIs )KU3HHU Ha 3eMIie

2.20 Oneir Opcrega. MarHuTHoe 1osIe  dJIEKTpUUYECKOro Toka. OmbIT  AMrepa.
[IpuMeHeHne MEKTPOMarHuTOB B TEXHUKE

2.21 JleiicTBre MarHUTHOTO I0JI1 HA IPOBOJHHUK ¢ TOKOM. Cuina Ammiepa u onpeneiacHue
ee HampaBJCHHs. OJIEKTPOJBMraTellb IOCTOSHHOrO Toka. Mcmonb3oBaHue
ANEKTPOABUraTeNel B TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCTIOPTE

2.22 Onbitel @apazes. SBneHue eKTpoMarHiTHOW MHAYKIMU. [IpaBuno JleHna

2.23 Onekrporeneparop. CrocoObl MOMyUYeHHUS AIEKTPHUESCKON SHEPTUH. DIEKTPOCTAHIIMK HA
BO30OHOBJISIEMBIX HCTOYHHMKAX SHEPrUM. OKOJOTMYECKHE MPOOIeMbl HSHEPreTHKH.
TommBHBIE 3IEMEHTBI U AIEKTPOMOOMIN

2.24 Jlabopamopusie pabomul u onvimsei. ONBITHI IO HAOTIOICHUIO YJICKTPU3AIUHN TE TIPU

COIIPUKOCHOBEHMH U MHAYKLIMEN. VccnenoBanrue AEUCTBUS JIEKTPUUYECKOTO MOJIS Ha
MPOBOMHUKU W JudJeKTpuku. COOpka W WCHBITAHUE JJICKTPUYCCKON IeTH
MOCTOSIHHOTO TOKa. VccimenoBanue 3aBUCMMOCTH CHJIBI TOKA, MPOTEKAIOUIETO YEPE3
pE3UCTOp, OT HANPSIKEHUS HAa PE3UCTOPE U COMPOTUBICHUSI pe3uctopa. ONBITHI,
JEMOHCTPHUPYIOIIUE 3aBUCUMOCTb IEKTPUUYECKOTO CONMPOTUBIIECHUS MPOBOJHUKA OT
€ro JUIMHBI, TJIOIIAJAM MOMEPEYHOro cCeYeHus U Marepuaia. OnpeaeneHue yaelabHOro
CONPOTHUBIIEHUsT NpoBoAHUKA. I[IpoBepka mpaBmiia CIOXKEHUS HANPSHKEHUW NpU
MOCTIEI0BATEIbHOM COCIMHEHUH JBYX pe3ucTtopoB. [IpoBepka mpaBuia sl CUIIBI
TOKa TpU MapalieTbHOM coeAuHeHuu pe3uctopoB. Omnpenenenne IAC u
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BHYTPEHHETO CONPOTHUBIICHHUS HCTOUYHUKA Toka. I[IpoBepka mpaBun Kupxroda.
IIpoBepka BbImoaHEHMs 3aKkoHa OMa 11 NoaHOW nenu. VM3ydeHue BolbT-aMIIEpPHBIX
XapaKTepUCTUK  HEJIMHEWHBIX  DJIEMEHTOB  (JJaMIbl  HAKaJUBaHUS  WIH
MOJyTIPOBOJIHUKOBOTO  Auoza). OmpeneneHue pabOThl  3JIEKTPUYECKOTO  TOKa,
uaymero uepe3 pesucrop. OnpeneneHue MOIIHOCTH  AJIEKTPUYECKOTO  TOKa,
BbIensieMoi Ha pesuctope. Onpenenenne KIIJ[ HarpeBaTesns

2.25 Qusuueckue s6leHUs 6 npupooe: DIICKTPUUICCKUE SBJICHHS B arMocdepe,
JIEKTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE T0J1€ 3eMJIH, pei¢ MOII0COB, pOJIb
MarHUTHOTO TOJISI JUIS )KU3HH Ha 3eMuIe, OJIIPHOE CHSHUE

2.26 Texnuueckue ycmpoticmea: 31€KTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK

ANEKTPUYECKOM HSHEPruM, 3JIEKTPOOCBETUTEIbHBIE NPUOOPHI, HarpeBaTelIbHbIE
JIEKTPONIPUOOPH! (IIPUMEPHI), SIEKTPUUYECKUE MPEAOXPAHUTENH, 3JIEKTPOMArHMUT,
AJEKTPOABUraTENb IOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

B

Tabnuie 2 TOpUBEACH IMEepeueHb  IMPOBEPSIeMBbIX  TpeOOBaHUIA

K METalpeIMETHbIM pE3yJbTaTaM OCBOECHHMS OCHOBHOW 00pa30BaTEIbHOU
IPOrPaMMBbI OCHOBHOTO OOITIET0 00pa30BaHMsI.

Ta0muma 2

Kon

[IpoBepsiemble TpeGOBaHNs K MeTaNpPeIMeTHBIM pe3yJibTaTaM

NpoBepsIeMOro 0CBOEHHUSI OCHOBHOI1 00pa30BaTeJbHON NPOrPaMMBbI OCHOBHOTO
TpeOOBaHUSA 00111ero 00pa3oBaHus

1

Ilo3naBartenbHbIe YY/]

1.1

ba3zoente nocuueckue oenicmeusn

1.1.1

BBISBISIT ¥ XapaKTepU30BaTh CYLICCTBCHHBIC MPU3HAKH OOBEKTOB (SIBJICHHIA),
KJIaCCU(PHUIIMPOBATH HX

1.1.2

BrisaBiadaTh 3aKOHOMCPHOCTHU U IIPOTHUBOPCUUA B pPACCMATPHUBACMBIX (I)aKTaX,
JaHHBIX U Ha6J'IIOIl€HI/I$IX, OTHOCAIINXCA K (1)I/I3I/I‘IGCKI/IM SABJICHUAM

1.1.3

Brissisats MPUIUHHO-CIICACTBCHHBIC CBS3U IIPpU HW3YyYCHUN (1)I/I3I/I‘IGCKI/IX SIBJICHUM U
IIpoHeCCoOB, MPOBOAUTL BBIBOALI C HMCIIOJIB30BAHWCM ACAYKTHBHBLIX WM MHAYKTUBHBIX
WOS&KJ]IO“I@HPIIZ, BBIIBUI'aTh THITIOTE3bI O B3aMMOCBA3AX (I)I/ISI/IIICCKI/IX BCIIMYMH

CamocTosTeTbHO BBIOMPATh CIOCOO perieHus yueOHOW (U3MUecKou 3amadu
(cpaBHEHHE HECKOJIBKUX BAPHAHTOB PEIICHUs, BHIOOP HAMOOJIee TOIXOISIIEr0
C YYE€TOM CaMOCTOSTEIEHO BBIICJICHHBIX KPUTEPUEB)

1.2

ba3zoevie uccnedosamenvckue oeiicmeus

1.2.1

Wcnons3oBaTh BOIIPOCHI KaK I/ICCJ'ICI[OBaTCJ'II)CKI/Iﬁ HMHCTPYMCHT ITO3HAHHA

1.2.2

HpOBOIII/ITB o CaMOCTOATCJIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIO>KHBIN
(hU3MYECKU HKCTIEPUMEHT, HeOOJIBIIIOE MCCIIEIOBAHNE (DHU3NYECKOTO SIBJICHHS

1.2.3

OueHuBaTh Ha IPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OPMALINIO, MTOIYYEHHYIO
B XOJI€ UCCICAOBAHUS WIHM DKCIIEPUMEHTA

1.2.4

CaMocTosATeIbHO (GOPMYITUPOBATH OOOOIICHHUS W BBIBOJBI 10 pE3yjIbTaTaM
MIPOBEICHHOTO HAOIIOICHHUS, OTIbITA, UCCIIEIOBAHUS

1.2.5

[TporHo3upoBaTh BO3MOKHOE JATbHEHINIEE pa3BUTHE (DH3UIESCKHUX MPOIECCOB,
a TaKKe BBIIBUTaTh MPEINONOKEHUsI 00 MX Pa3BUTHUH B HOBBIX YCIOBHUSX U
KOHTEKCTax

1.3

Paboma c ungpopmavuern

1.3.1

[TpuMeHATh pa3nu4HBIE METOIbI, HHCTPYMEHTHI W 3alpoChl NPHU TIOHCKE M
orbope uHPOpPMALMKM WM JAaHHBIX C YYETOM TPEMJIOKEHHON ydeOHOM
(dbuzmveckoit 3agaun

1.3.2

AHanu3upoBaTh, CHUCTEMAaTH3HpPOBATh M WHTEPIPETHPOBATH HH(POPMALIUIO
pa3NUYHbIX BUJOB U (OPM IIPEICTABICHHUSI
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133 OreHnBaTh HAJCKHOCTh HH(POPMAIMHN TI0 KPUTEPHSIM, MPEIUIOKEHHBIM YUUTENIEM
WM chOPMYIHPOBAHHBIM CAMOCTOSITETIHHO
1.3.4 CaMocTosATenbHO  BBIOMpAaTh  ONTUMAJbHYIO  (opMy  HpeicTaBlICHUS
uHGOpPMALUU U WUTIOCTPUPOBATh PELIAeMble 3a/1a4l HECIOXKHBIMH CXEMaMH,
JFiarpaMMaM#, HHOH rpaduKoi M MX KOMOMHAITHSIMH
2 KomvmyHnunkatuBHbie YV /|
2.1 Oobwenue
2.1.1 BripaxkaTts ce0s (CBOIO TOUKY 3pEHHS) B TUCBMEHHBIX TEKCTaX
3 PeryasituBubie YY/I
3.1 Camoopzanuzayus
3.1.1 BoLsBiATE po0eMbl B )KU3HEHHBIX U YUEOHBIX CUTyalMsAX, TPeOYIOMUX s
pemenust pu3nIecKuX 3HAHUH
3.1.2 OpueHTHPOBATHCA B Pa3IMYHbIX NOAX0JaX IPUHSITHS PEIICHUN
3.1.3 CaMOCTOSITEILHO COCTaBIIATh AJITOPUTM pelieHus (PU3NUECKON 3amauu WiIu
IUIAaH MCCIENOBAaHMA C YYETOM HMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh MpeAaracMble BApUaHThI peIICHUH
3.14 [TpoBouTH BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHUE
3.2 Camoxkonumposo
3.2.1 JlaBaTh OLIEHKY CUTYallH U [IpeasiaraTh IIaH €€ U3MEHEHUs
322 OOBsCHATH  NPUYUHBI  JOCTHXKEHUS  (HEJOCTMXKEHUsS])  pe3yJIbTaToB
JeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY ONBITY
323 BHoCUTh KOpPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB,
M3MEHUBIINXCS CUTYAIM, YCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH
3.24 OueHuBaTh COOTBETCTBHUE PE3YJIbTATA LIEJIU U YCIOBUAM
3.3 Ilpunamue ceva u opyux
3.3.1 [Ipu3HaBaTh cBOE MpPaBO HA OIIMOKY MpPH pPEelIeHHH (PU3MYECKHUX 3a7ad WU B

YTBEPKACHUSIX HA HAYYHBIE TEMbI M TAKOE K€ MPaBo JPYroro

B tabnune 3 npuBeneH nepeyeHb NpoBEPsEMbIX TPEOOBAaHUM K PEAMETHBIM
pe3ynbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTENbHOM MPOrpaMMbl OCHOBHOI'O
oO1ero 00pa3oBaHus (COOTHECEHBI C METANIPEAMETHBIMU PE3YIbTaTaMM ).

Tabmuna 3

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeGOBAHMSA K PEAMETHBIM pe3yJibTaTaM Mera-
OCBOCHHS OCHOBHON 00pa3oBaTe/IbHOM NPOrPaMMbI npeIMeTHbII
OCHOBHOI0 00111ero 00pa3oBaHus pe3yJibTar

1.1

Hcnonb3oBath MoHATHS (Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE MIT 1.1
ABWIKCHUC AaTOMOB MW MOJICKYJI, arperaTrHbiC COCTOSHUA
BEIIECTBA, KPUCTAJUIMYECKHUE U aMOp(HbIE TeJa, HACBIILICHHBIN
W HEHACHIIICHHBI Tap, CHocoObl W3MEHEHUs BHYTpPEHHEH
SHEPTrUH, dJIEMEHTAPHBIN 3JIEKTPUUECKHUI 3apsisl, POBOJHUKH,
MNOJIYIPpOBOAHUKH, AUBJICKTPUKHU, HUCTOYHUKU TIOCTOAHHOI'O
TOKa, OJJIEKTPUYECKOE U MAarHUTHOE TMOJsl, ONTHYEeCKas
CHUCTEMAa) U CHUMBOJIMYECKMH S3bIK (PU3MKH TpU pEHICHUU
y4eOHBIX U MPAKTUYECKUX 3a/1a4

1.2

Pasnuyath siBneHus (TEIUIOBOE pacHIMpeHue (CxKaTHe), MIT 1.1
TEIUIOBOE  paBHOBECHE,  IOBEPXHOCTHOE  HATSKEHHUE,
CMavMBaHHE, KamUJUTSIPHBIE SIBIICHUS, UCTIapeHue,
KOHJIGHCAllUs, TUTABJICHHE, KPUCTAJUIM3alUsi, KUIICHHE,
CrocoObl Teruionepenayn (TerIonpOBOAHOCTh, KOHBEKIIUSA,
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U3IIy4eHUE), TEIUIOBbIE  TOTEpU,  DJICKTPU3AIMS  Tel,
B3aUMOJICHCTBUE 3apsA0B, ACHCTBUSA AIIEKTPUYECKOTO TOKAa,
KOpPOTKO€ 3aMbIKaHUE, B3aWMOJICHICTBUE MArHUTOB, JCHCTBHE
MarHUTHOTO TOJI1 HAa MPOBOJHUK C TOKOM) IO OMUCAHUIO HX
XapaKTEPHBIX CBOMCTB u Ha OCHOBE OITLITOB,
JEMOHCTPHUPYIOIINX JAaHHOE (PU3NYECKOE SIBICHUE

1.3

Pacrnio3HaBaTh nposiBIeHUE M3YUYCHHBIX (PU3MYECKUX SBICHUN
B OKpY’KalomeM Mupe (B TOM 4Hcie (Gpu3ndecKkue sSBICHUS B
NpUpoOJie: TOBEPXHOCTHBIE M KaNWUIAPHbIE SBICHHUS B
npupose, KpUCTAUIBI B npupone, wu3mydenne CouHia,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI,
TyMaHa, WHesl, CHera, >JIeKTPHUYCCKHEe SBJICHUS B atMocdepe,
AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE T10JIe 3€MIIH,
Ipeiid TMomoCOB, PO MAarHWTHOTO TOJIA JJIS JKU3HU Ha
3emie, TMOJNAPHOE CHUSHHE), TpU  ITOM  IEPEBOAUTH
NPAaKTHYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATH CYIICCTBCHHBIC
CBOICTBA (MPU3HAKH) (PU3NUECKUX SIBICHUI

MII 1.1

1.4

OnuceiBaTh W3yUYCHHBIC CBOMCTBA TENl W (DU3UUCCKUE SIBIICHUS,
UCTIONB3YS (M3MYECKUE BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSIS
SHEPIrUs, KOJIMYECTBO TEIUIOTHL, paboTa Traza, YyAenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, yJEbHAas TEIUioTa  IUIaBJICHHUS,
ylenpHas TeIJIoTa MapooOpa3oBaHUsl, YyAENbHAas TEIUoTa
CropaHusl TOIUTNBA, KO3(h(DUIMEHT MONIE3HOTO AEHCTBHS TETLUIOBOM
MAllIMHbI, OTHOCUTENbHAs BIAKHOCTb BO3IYyXa, AJIEKTPHUUECKUI
3apsifl, CUJIa TOKA, JIEKTPUYECKOe HaIpshHKEHHE, COMPOTHUBIICHUE
npoBogHuka, JJIC B 1emu MOCTOSHHOTO TOKA, JEKTPHUECKOE
yIeIbHOE COMPOTHUBJIEHHE BeIIeCTBa, padoTa U  MOIIHOCTb
ANIEKTPUYECKOr0 TOKA); MPH OMHCAHWU TPABMIBHO TPAKTOBATh
(bU3MYECKUl CMBICIT MCMONB3YEMBIX BEJIMUYMH, UX 0003HAUYEHUS U
CMUHUIBI  (DU3MYECKUX  BEIMYMH; HAXOAUTH  (POPMYIIBI,
CBSI3BIBAIOLIME JIAHHYIO (HU3MYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMM, CTPOUTh TpauKkd W3YUYEHHBIX 3aBHCHUMOCTEH
(U3UYECKUX BETTHMUNH

MIT 1.1

1.5

XapakTepu3oBaTh CBOWCTBA TeJ, (U3MYECKHUE SBICHUS U
IIPOLIECCHI, HCIIOJIb3Ys OCHOBHBIE IOJIOXKEHUS MOJEKYJISIPHO-
KUHETHUYECKOW TEOpUHM CTPOCHHUS BEILECTBAa, YpaBHEHHE
TEIUIOBOro OajaHca, 3aKOH COXPAHEHUS 3JIEKTPHUUYECKOrO
3apsna,  3akoH  Kyrnona,  OpuHOMI — CyNEepro3ULIMU
AIIEKTpUYECKUX Mojel, 3akoH Oma Ui ydyacTKa LIeMH,
npaBuia Kupxroda, 3akon Oma a1 MOJHOW LENH, 3aKOH
[xoynsa — JleHma, 3aKOH COXpPAaHEHHsI JHEPTHH, IPU ITOM
pa3nuyaTth CIOBECHYIO (OpPMYJIHMPOBKY 3aKOHAa M €ro
MaTEeMaTHYECKOE BhIPAXKEHHE

MII 1.1

1.6

Ctpouth mpocThie (PU3NUECKHE MOJACIH PeabHBIX 00BEKTOB,
MIPOLIECCOB U SBIICHUI; BBIACIATH MPH STOM CYIIECTBEHHBIC U
BTOPOCTETICHHBIC CBOMCTBA OOBEKTOB, MPOIECCOB, SIBICHUIA;
OPUMEHATh  (PU3WYECKUE  MOJETH s OOBSCHEHUs
(UBUYECKUX MPOIECCOB U PEIICHUs YICOHBIX 3a1a9

MIT 1.1
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1.7

OOBsACHATh (PU3MUECKUE SBICHUS, TPOLIECCHl U CBOWCTBA TET,
B TOM YHCJI€ B KOHTEKCTE CUTYaIMil IPAKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, M pellaTh KaueCTBEHHBIC 3a7ayd, B TOM YHCIE
TpeOYIOLUE YUCIEHHOTO OLICHUBAHUS XapaKTEPHBIX 3HAYEHUIN
¢u3nUecKUX BEIMYMH; BBHIOMpATh (U3UYECKYIO MOJIEINb;
BBISIBJISATh TIPUYMHHO-CIIEJICTBEHHBIE CBSI3M U BBICTPAaUBATh
JOTMYECKYI0 IEMOYKY PpacCykJIE€HUH C HCHOJIb30BAHUEM
W3yYEHHBIX CBOMCTB (PM3MUYECKUX SBICHUH, (PUINIECKUX
3aKOHOB, 3aKOHOMEPHOCTEH 1 Mojienel

MIT 1.1

1.8

Pemate pacdeTHble 3aiauM (C MCIOJIB30BAaHUEM JIBYX-TpeX
yYpaBHEHU) MO M3y4aeMbIM TeMaM Kypca (pusuku, BbIOMpas
¢u3nUecKy0 MOJIeNb C MCIIOJIb30BaHUEM 3aKOHOB M (opMyJ,
CBSI3BIBAIOIINX (PM3UUECKUE BEIWYHMHBI, 3aIMCHIBATh KPAaTKOE
yCIOBME M pa3BEepPHYTOC pEUICHHWE 3aJaud; BbIIBIATH
HEIOCTAIONINe WM W30BITOYHBIE JaHHBIE; OOOCHOBHIBAThH
BHIOOp METO/a PEUICHHs 3aJaud; MCIIOJIb30BaTh CIIPABOYHEIC
JaHHble;, TMPUMEHATh METOJbl aHaNIM3a pa3MEpHOCTEH;
UCIOJIb30BaTh  IpaUuecKre METOJbl pELIeHUs  3ajad;
IPOBOJUTh MaTeMaTHYeCKUe NpeoOpa3oBaHUs U PACUETHI,
OLICHMBATh  PEATUCTUYHOCTb  IIOJYYEHHOTO  3HAYECHUS
¢Gu3n4eckoil  BEJIMYMHBI M ONPENENATh  Pa3MEPHOCTb
(bu3nuecKoil BeIMUMHBI, TOJIyY€HHON NP pEeIIeHUH 3a/1auu

MIT 1.1

1.9

Pacnio3HaBaTh MpoOJIEMBI, KOTOpbIE MOKHO pPELIUTh IpH
noMomy (GU3NYECKUX METOJ0B, M Mpe/ularaTb OpPHEHTU-
POBOUHBIA CMOCOO pELICHHUs; B ONHCAHUU HCCIIEIOBAHUS
pacrno3HaBaTh IPOBEPAEMOE TMPEANOJIOKEHUE (TUIOTE3Y);
MHTEPIPETUPOBATH MOITYUYCHHBIA pe3yabTaT

MII 1.2

1.10

[IpoBOANTH OMBITHI MO HAOMIOACHUIO (U3MUYECKUX SIBICHUN
Wi (QU3NIECKUX CBOUCTB Tell (KamWUIApHBIC SIBIICHUS,
3aBHCHUMOCTh JaBIIEHUS BO3QyXa OT ero obsemMa U
TEMIIEpaTypbl, CKOPOCTH MPOIECCa OCThIBAHUS (HArpeBaHMUS)
NPy W3IYYEHWH OT I[BETa H3Iydaromel (MOorIomamei)
MOBEPXHOCTH, CKOPOCTh HCIAPEHHS] BOABI OT TEMIIEPATypPhl
JKUJKOCTH W TUIOIIAN €€ IMMOBEPXHOCTH, JICKTPHU3AIUSI TEI U
B3aMMOJICIICTBHE JIIEKTPUUYECKUX 3apsIoB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MArHUTOB, BU3yaJIM3allWisl MarHUTHBIX TIOJIEH
MOCTOSIHHBIX MArHUTOB, JEWCTBUS MAarHUTHOTO TIOJsA Ha
MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA
ANIEKTPOJIBUTATENSl  TIOCTOSSHHOTO  TOKa):  (hopMyJIHpoBaTh
MPOBEPSIEMOE TPEANONoKEeHHEe (THUMOTE3y) O BO3MOXKHBIX
pesyabpTaTax  HaOJIOJEHWN, CaMOCTOSTEIbHO  coOupaTh
YCTaHOBKY M3  U30BITOYHOTO Habopa  oOOpyaoBaHUS,
OTHCHIBATh XOJ ONBITA U OPMYITUPOBATH BHIBOIBI

MII 1.2

1.11

[TpoBOIUTH TIpsSIMBIE W KOCBEHHBIE HM3MEPEHHS (PH3NUECKUX
BEJIMYMH (TeMIepaTypa, OTHOCUTENbHAs BIaXKHOCTh BO3JyXa,
CHJIa TOKA, HaNpsDKEHHE, y/AeTIbHAas TEIJIOEMKOCTh BEILECTBa,
CONPOTHBJICHUE  IPOBOJHHUKA, paboTa M  MOUIHOCTb
AIIEKTPUYECKOTO TOKA) C MCIOJIb30BAaHUEM aHAJIOTOBBIX H
IUPpPOBBIX  MPHOOPOB, OOOCHOBBIBATH  BHIOOp  MeETO/A
U3MepeHus, (UKCUpPOBATh IOKa3aHUs NPUOOPOB, HAXOIUTH
3HAYCHHUE HW3MEPSEMON BEJIMUYMHBI C TIOMOIIBIO YCPEIHEHHS
pEe3yJIbTATOB CEPUM HM3MEPEHHH M OIEHMBATh IMOTPELIHOCTb
U3MEPECHUMN

MIT 1.2
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1.12

[IpoBoAUTH 3KCIIEPUMEHTAJIbHBIE HCCICAOBAHUS  3aBUCHU-
MocTe (u3MUecKuX BeIMYMH (3aBUCHMOCTb JIaBJICHUS
BO3JlyXa OT €ro 0o0beMa WM HArpeBaHHs WIW OXJIAXKICHUS,
UCCIIeIOBaHNE SIBJICHUS TEIUIOOOMEHa TMpU CMEIIUBAaHUU
XOJIOIHOW M TopsAYeld BOJbBI, 3aBUCUMOCTb COINPOTUBIICHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IUIOIIA/IN TONEPEYHOr0 CEYEHUS U
YACJIBHOTO COMPOTUBJICHUSI BEIIECTBA IPOBOJHUKA, CHUJIbI
TOKa, MPOTEKAIOIIET0 4Yepe3 MPOBOJHUK, OT HANPSDKEHHS Ha
MPOBOJIHUKE, HCCJIEIOBAHUE TOCIEAOBATEILHOTO M Tapali-
JICIBHOTO COEIMHEHUHN MPOBOJHUKOB): COBMECTHO C YUHUTEIEM
dbopMynupoBaTh  3amady M THUIOTE3y  HCCIEIOBaHWS,
CaMOCTOSITEJIBHO ~ IUIAHMPOBaTh  MCCIEIOBAaHHUE,  CAMO-
CTOSITENTLHO COOUpaTh JKCIEPUMEHTAIBHYI) YCTaHOBKY C
WCIIOJIb30BAHUEM HHCTPYKLHH, MPEACTABIATh IMOJy4YECHHbIE
3aBUCHUMOCTH (DM3MUECKUX BEJIMYMH B BHUAC TAOMUI] U
rpauKoOB, OLIEHUBATH MOTPEIIHOCTH, MPOBOAUTH BBIBOJBI 10
pe3yJbTaTaM UCCIEeI0BAHUS

MIT 1.2

1.13

CoOnronaTe TpaBWiIa TEXHHKH O€30MacHOCTH TpH padoTe
¢ 1abopaTopHBIM 000pyAOBaHUEM

MII 3

1.14

XapakTepuszoBaTh OPUHIUIIBI  JEUCTBUSL ~ H3YUYEHHBIX
npuOOpOB, TEXHUYECKUX YCTPOHCTB U TEXHOJIOTMUYECKUX
MIPOLIECCOB C HCIIOJIb30BAHWEM HX OMNUCAaHUS (B TOM YHUCIE:
cUCTeMa OTOIUIEHHMsI JJOMOB, TUTPOMETp, MapoBas TypOuHa,
aMIepMeTp, BOJBTMETpP, CUYETUHUK DSIEKTPUUYECKONW DSHEPruw,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTeIbHbIE 3JIEKTPO-
npuOOopkl (PUMEPBI), MPEAOXPAHUTEH W HX MPUMECHCHHE B
ObITYy W TEXHUKE, MPUMEHEHHE TIOCTOSIHHBIX MAarHuTOB,
AJIEKTPOMATrHUTOB, 3JIEKTPOABUTATENIb MOCTOSHHOTO TOKa),
WCIIONIB3Ysl 3HAHUSA O CBOWCTBaXx (PU3WUYECKHX SBJICHUH,
Heo0XouMbIe (PU3HUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

MIT 1.1

1.15

Pacno3naBaTe  mpocThIE  TEXHUYECKHME  YCTPOMCTBA U
U3MEpUTENIbHBIE MPUOOpPHI MO CXeMaM M CXEMAaTUYHbIM
pUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, MCUXPOMETP,
TUTPOMETP, ABUTaTellb BHYTPEHHErO CTOPaHUs, JIEKTPOCKOIL,
peocTaT); COCTaBIATh CXEMBl JJIEKTPUUYECKHUX Leneil ¢
MOCJIEZ0BATEIbHBIM U IAPAJUICIBHBIM COCIMHEHUEM DIIEMEH-
TOB, pa3jnyasi yCJIOBHbIE O0O3HAYEHHUs 3JIEMEHTOB DJICKTpPU-
YECKUX LIETIEH; UCIIOJIB30BATh CXEMBI U CXEMaTUYHBIE PUCYHKHU
M3YYEHHBIX TEXHUUECKUX YCTPOUCTB, U3MEPUTENIBHBIX IPHOOPOB
U TEXHOJIOIMYECKMX IIPOLIECCOB MpH pEIIeHUH y4eOHOo-
IIPaKTUYECKUX 3a/1a4

MII1.1; 1.3

1.16

IIpuBoauTe  HpUMEpBl  MPAKTUYECKOTO  HCIOJIB30BAHMS
¢u3MYecCKMX 3HAHMKW B  TOBCEAHEBHOM  JKM3HHM  JUIA
obecrieueHnst 0€30MACHOCTH TIPU OOpaIieHNH ¢ MprHOopamMu H
TEXHHYECKHMMHU YCTPOHCTBAMH, COXPAaHCHHS 3/0pOBbS U
COOMIOAEHUsI  HOPM  JKOJIOTMYECKOTO  IIOBEICHHS B
OKpYy Karolien cpene

MIT 1.3

1.17

Beinensate uHpOpMaInio, KOTopas sIBJISETCS MPOTUBOPEUNBOI
WA MOXET OBITh HEJJOCTOBEPHOM

MIT 1.3
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1.18 Hcnonp30BaTh mpu  BBINOJHEHWH  y4eOHbIX  3amanmii | MII 1.3; 2.1
CIIPaBOYHBIE MaTEpHaIbl, BIAJETh IPUEMaMHU IIPeOOPa30BaAHUS
UH(POPMALIUU U3 OHOHN 3HAKOBOI CUCTEMBI B IPYTYIO
1.19 Co3gaBath COOCTBEHHBbIE MUCHMEHHBLIC cOOOIIeHus, 00o0mas | MII 1.3; 2.1

nHOpMAIIMI0O W3 HECKOJBKUX HWCTOYHHUKOB (HU3UIECKOTO
COACpIKaHud, IMpU 3TOM I'PaMOTHO HCIIOJb30BATH H3y‘IeHHBII>’I
MOHSATUHHBIN anmapart Kypca Gu3uku

6. PacnipenesieHue 3a1aHui POBEPOYHOI padoThI 0 MO3UIUSM KOAU(PUKATOPA

B Ttabmuue 4 npencraBieHa wuHGoOpMaIMs O paclpeieieHUd 3aJaHui
0 TO3UILIUAM Koaudukaropa.

Tabmuna 4

Ne| IIposepsiemblie 2jiemenThl | IIpoBepsiembie TpeOoBanus Kon Ypo- | Makcu-

co/iep:KaHusA (ymeHnus) KJC/KT | BeHb |MaiabHbIil

cJa0xk- | 0asn 3a

HOCTH | BBINOJI-

HeHHe

3aJaHus

Yacrp 1
1 | OcHOBHEBIE nonoxxeHus | Pacno3naBath temnoBele | 1.1-1.8; b 2

MOJICKYJISIPHO-KUHETHUECKOH | IBIICHUST W OOBsACHAT, Ha | 2.1-2.7/
TEOpUU CTPOCHMSI BEmIeCTBa. | 0aze wmMeromuxcs 3Hanui | 1.2;1.3;
OnbITHI, TMOATBEPXKAAOIINE | OCHOBHBIC cBoiicTBa wmm | 1.7; 1.15;
OCHOBHBIE MOJIOKEHUSI | yCIOBUsL mpoTekanust dtux | 1.16; 1.19

MOJIEKYJIIPHO-KUHETUYECKOU
Teopud. Mojenu TBepAOro,
KHUJKOTO M Ta3000pa3HOTro
cocrosiHui BeniecTBa. Kpuc-
TaJuIndecKkue u amopdHbIe
tena. OObsCHEHUE CBOKCTB
rasos, JKUAKOCTEN "
TBEPABIX TEJI HAa OCHOBE
IIOJIOKEHUN  MOJIEKYJISIPHO-
KUHETHYECKOMN TEOPHH.
CMauvBaHNe U KanWUIsIpHbIC
saBieHus. TemioBoe pacum-
penne u cxarue. CBs3b
TEMIIEPaTypbl CO CKOPOCTHIO
TEIUIOBOTO JBMKEHHS YaCTHIL.
Bnytpennsas sueprus. Cno-
coObl M3MEHEHHs] BHYTPEH-
HEW DSHEpPruu: Terionepe-
Jla4a ¥ COBEpILEHHE PabOTHI.
Bunp! Termonepenaun: Teruio-
MIPOBOJTHOCTh, ~ KOHBEKIIUS,
M3JIy4eHue.  DJEKTpU3anus
ten. JIBa poma aiekTpu-
YecKkux 3apsanoB. Bzaumo-
NEUCTBHE 3apsyKEHHBIX Tell.

ABICHUI: TUPPy3us, u3me-
HeHHe o0bemMa Ten Tpu
HarpeBaHuu (OXJIQXKJICHUHN),
TEIUIOBOE PABHOBECHE, HCIIa-
peHue, KOHICHCAIMS, IIJIaB-
JICHHE, KpUCTAJLTU3ALIHUS,
KHUIICHUEe, PAa3JIHYHBIC CIIO-
coOBI Teruionepenaun (Terio-
MPOBOHOCTh,  KOHBEKIIHSI,
W3ITyYeHue), arperatHele
COCTOSTHUS BEIIECTBA, MOTJIO-
ICHHE SHEPTUU npu
WCTIAPEHUU KUAKOCTU U BbI-
JIeIeHne ee TMpH KOHJCH-
caly Tapa; paclo3HaBaTh
ANIEKTPOMArHUTHBIC SBICHUS U
OOBSCHATH Ha OCHOBE
MMEIOIUXCS 3HAaHUN OCHOB-
HbI€ CBOMCTBA WJIM YCJIOBHUSA
MPOTEKAHUS OSTUX SBICHUM:
ANEKTPU3ALMK  TeJl, B3aUMO-
JICMCTBUE 3apsiioB, DJICKTPH-
YeCKMA TOK W €ro JEHUCTBUSA
(TerutoBoe, XUMHYECKOE,
MarHuTHOE). AHAJIM3UPOBATH
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[IpoBogHMKKM W JIHDBJIEK-
TPUKU. 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna.
DJEKTPUYECKUNA TOK. Y CIIOBHUS
CYILLIECTBOBAHMsSI AJIEKTpUYe-
ckoro Toka. HMcrouHuku
MIOCTOSIHHOT'O TOKa. /lericTBus
AJEKTPUYECKOTO TOKa (Ter-
JIOBO€, XMMHYECKOE, MarHUT-
HOE). OJIEKTPUYECKUN TOK
B JKUJKOCTSIX M razax

CUTYallUU MPaKTUKO-OPUEHTH-
POBAHHOIO XapakTepa, Yy3Ha-
BaTb B HHUX MpPOSIBICHUE
M3YYEHHBIX (DU3MUYECKHX SIBIIC-
HUM WIM 3aKOHOMEPHOCTEW U
MIPUMEHATh MMEIOIUECS 3Ha-
HUS UL UX OOBSCHEHUS

KonnuecTtso TEIUIOTHI.
Y nenvHas TEIIOEMKOCTh
BemiecTBa. [lmaBineHwe
OTBEpACBaHUE  KPUCTAIIH-
YECKUX BEIIECTB. Y JeNbHas
Temora miaasineHus. Ilapo-
o0Opa3oBaHKE ¥ KOHJICHCAITHSI.
VYnenbHas TeruioTra mapo-
oOpa3zoBaHus. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT
atMoc(epHOr0  JIaBJICHHS.
BnaxHnocTts BO3yxa. DHEprust
TOIUIMBA. Y JIebHAasl TEIIoTa
cropanusi. CoOmpoTHBIIEHUE
MPOBOJHUKA. Y JEIbHOE CO-
MIPOTHUBJICHHUE BEIIECTBA

Hcnonb3oBaTh mpu BHIMOIN-
HEHUU  y4eOHBIX  3ajad
CIIPaBOYHbBIE MaTepuabl;
JieNaTh BBIBOJIBI 1O PE3YIlb-
TaTaM HCCJIEOBaHUS; pelaTh
3a/1a4d, HUCTONb3ys (pusu-
Yyeckre 3aKoHbl (3akoH Oma
JUIs ydyacTKa IelH, 3aKOH
Jlxoyns — Jlennia) u dopmy-
Jbl, CBS3BIBAIOIIME (pHU3UYe-
CKHE BEJIMYMHBI (Macca Tena,
IUIOTHOCTh BELIECTBa, CUJa
TOKa, 3JIEKTPUUECKOE HaIpsi-
KEHHE, IEKTPUIECKOEe COMpo-
TUBJICHHUE, paboTa >3JEKTpHU-
9YeCKOro TIOJIsi, MOIIHOCTh
TOKa, KOJIMYECTBO TEILIOTHI,
TEMIIEPATyPa, yaeIbHas
TETTIOEMKOCTb BEIIIECTBA,
ylIenbHas TeIulioTa IUIaBie-
HUS, yJAeldbHas  TEIioTa
napooOpa3oBaHus, yaeiabHas
TEIUIOTa CrOpaHus TOIUIMBA);
Ha OCHOBE aHajaN3a YCJIOBUS
3a/1a4¥ BBIICIATH (PU3NUECKUE
BEJIMYMHEI, 3aKOHBI U POpMY-
Jbl, HEOOXOOUMBIC IS €€
PEIICHUS; TPOBOJUTH PACUETHI

1.5;1.9;
1.12-1.15;
2.10; 2.11;
2.16/1.1;
1.3-1.6;
1.8;1.18

KomnunuectBo TEIIOTEI.
VYneapHas TEIIOEMKOCTHL Be-
mectBa. TemnooOMeH U Tel-
JIOBOE PaBHOBECHE. Y PaBHe-
HHE  TEIUIOBOro  Oajamca.
3axon Hprotona — Puxmana.
[InaBneHue u OoTBEepACBaHHE
KPUCTAJUTMYECKUX BEIICCTB.
ViaenpHas Teriora IulaBle-
Hus. IlapooOpasoBanue u
KoHAeHcanusd. Vcmapenue.
Kunenue. Y nenpHas Temiora

Pemate 3amaum; BBLIETATH
¢dusnueckue BEJINYMHBI,
3aKOHBI U (POPMYIBI, HEOO-
XOJMMBIC TS PeIICHHs 33/1a4;
MPOBOANTH PacyEThI

1.5-1.17/
1.1; 1.3-6;
1.8;1.18
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napooOpa3oBaHus. 3aBUCH-
MOCTb TEMIEpPATYypbl KHUIIE-
HUS  OT  arMmochepHOro
nasieHus. HacellieHHBI #
HEHACHIIIECHHbIN nap. Bnax-
HOCTh BO3lyXa. DHeprus
TOIUIMBA. Y IeJIbHAsI TEIIOTa
CropaHus

Onekrtpuueckas uemnb. Cuna
TOKa. ODJEKTPUYECKOE Hamps-
KEeHUe. AMIIEpMETP U BOJIbT-
METp B IIEMHU TOCTOSHHOTO
toka. CompoTuBIIEHHE NPO-
BOJIHMKA. YJIETbHOE COIpO-
TUBJICHHE BEIICCTBA. 3aKOH
Oma [ y4acTka IIEMH.
IlocnenoBarensHOE U napai-
JIeTbHOE COCAMHEHHUE TIPO-
BogHMKOB. JJIC B 1enu
IMOCTOSIHHOTO TOKa. 3aKoH
Oma a8 TIOJHOM — IICHH.
[IpaBuna Kupxroda. Pacuer
MPOCTHIX 3IEKTPUUYECKUX
nemneil. Hemuuelinele »ieMeH-
Tel. PaboTra ¥ MOIIHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
Jxoyis — Jlenna

Pemwate 3amaum; BBLICIATH
bu3ngeckue BEJINYMHBI,
3aKOHBI U (OPMYJIBI, HE0O-
XOJIMMBIE TS PEIICHYS 33/1a4;
MPOBOAMTH PaCUETHI

2.8-2.17/
1.1; 1.3—
1.6;1.8;
1.14; 1.15

ITocTossHHBIC MaruuThl. B3a-
HMOJICHCTBHE  ITOCTOSIHHBIX
MarguToB. MarHuTHoe IoJie.
MarautHoe Tojie  3eMiId
H €ro 3HAa4YCHHC IS JKU3HU
Ha 3emsie. OmbIT Opcrena.
MarsnutHOoEe 1I0JIE DIIEKTpHU-
yeckoro Toka. IlpumeHnenue
AJIEKTPOMArHUTOB B TEXHUKE.
JleificTBE MarHUTHOTO IIOJIS
Ha TPOBOAHUK C TOKOM.
DJIEKTPOABUTATEND MOCTOSH-
HOrO TOKa. SIBiaeHue odie-
KTPOMAarHUTHON HWHAYKIHH.
IIpaBuio Jlenna

Pacno3naBate  aseKkTpomar-
HUTHBIC SBJICHUS U OOBSCHATH
Ha  OCHOBE  HMEIOIIUXCS
3HaHUH OCHOBHBIC CBOMCTBA
WU yCJIOBHUS TPOTEKaHUS
9THX  SIBJICHUH:  B3auUMO-
JIeMCTBUE MarHUTOB, ACHCTBHE
MarHuTHOTO OJIS Ha
MPOBOJIHUK C TOKOM

2.18-2.23/
1.1-1.3;
1.6;1.7;
1.14-1.16;
1.19

KosmmaecTBo TeIIoTHL. Y neib-
Hasl TEINIOEMKOCTh BEIIECTBA.
TemnooOMeH U TEIIOBOE
paBHOBecue. YpaBHEHHE Te-
moBoro Oananca. ITnaBnenue
U OTBEPACBAHHE KPUCTAILIH-
YEeCKHX BEIIECTB. YIeIbHas
Teriota miuasieHus. I[lapo-
o0Opa3oBaHKE M KOHJICHCAITHSI.

Pemate 3amaum, wucnons3ys
¢u3nueckue 3aKOHbBI (3aKOH
COXpPaHCHHS  DJHEPrUU B
TEIUIOBBIX MpOIleccax, 3aKOH
OMa qns  ywacTka IIeTH,

3aKOH Jlxoyns — Jlenna)
1 (GOpMyJIbl, CBSI3bIBAIOIINE
¢busnueckue BEJIMYMHEI

(Macca Tema, TUIOTHOCTh

1.9-1.17;
2.8-2.17/
1.1; 1.4—
1.8; 1.14;
1.15; 1.18;
1.19
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VY nenvHas TEIJI0Ta
napooOpazoBaHMs. OHEprus
TOIUIMBA. Y JIebHAasl TEIUIoTa
cropanus. KIIJ[ TemnoBoro
IIBUTATEIS. 3akoH
COXpaHEHMs U IMpeBpalleHUs
SHEPruu B TEIUIOBBIX IIPO-
Heccax. JJEKTpUYECKas LETIb.
Cuna TOKa. DJIEKTPUYECKOE
HanpspkeHue.  ComnpoTtusiie-
HUE€ TPOBOJHUKA. Y IEIBHOE
COIIPOTHBIICHHE  BELIECTBA.
3akon Oma 1 ydacTka
nenu.  [locnenoBaTtensHoOE
U TIapajuleIbHOE COETUHEHHE
IIPOBOJTHUKOB. Pabora
U MOIIHOCTb  3JIEKTpUYEC-
KOTro TOKa. 3akoH Jxoymst —
Jlennia. DnekTpuyYecKue LEenu
U TNOTPeOUTENH  3IIEKTPU-
YEeCKOM HHEepruM B OBITY.
Kopotkoe 3ambikaHne

BEIIECTBA, CUJIA, KOJIUYECTBO
TEIUIOThI, TEMIIEPATypa, YIAeb-
Hasl TEIUIOEMKOCTh BELIECTBA,
yAelbHasl TEIUloTa IIaBlie-
HUS, yJAedbHas  TemIoTa
napooOpa3zoBaHusi, yIeIbHas
TEIUIOTa CrOpaHusl TOIUIMBA,
cuia TOKa, JJIEKTPUYECKOE
HaIpsDKEHUE, AIEKTPUYECKOe
compoTuBieHue, (Hopmysl
pacuera ANEKTPUUYECKOTO
CONPOTHUBIICHUSI NpPHU TOCTe-
JIOBATE€JIbHOM W THapaieib-
HOM COEJAMHEHUU MPOBOJHU-
KOB); Ha OCHOBE aHaJn3a
YCJIOBHS 3a/1a4dl 3alUChIBaTh
KpaTKOE YCIJIOBHUE, BBIJICISTH
(u3ryecKkue BEUYUHBI, 3aKO-
HBl W (opMyJBl, HE0OXO-
JUMBIE JUIsI €€ PEIICHMUS;
MPOBOAUTH  pacyeTbl H
OLICHUBATh PEATBHOCTD IOJTY-
YEHHOr0 3HA4YCHUs (Quznue-
CKOM BEJIMYUHBI

Yacts 2

MexaHnndeckre SIBJICHMSL.
TemmoBkie SIBJICHUSL.
DNEKTPUUYECKHE U MATHUTHBIE
SIBJICHUS

AHanu3uUpoOBaTh OT/ACIHHBIC
3Tanbl IPOBEACHUS UCCIIENIO0-
BaHUW W HMHTEPIPETUPOBATH
pe3ynbTarhl HaOMIOACHUNH U
OMBITOB, pemIaTh 3aJadH,
HCTIONB3Ys (PU3NYECKHE 3aKO-
Hbl  (3aKOH  COXpaHEHHUs
SHEpruu, 3akoH ['yka, 3aKOH
[Tackans, 3akoH Apxumena,
3aKOH COXPAaHEHHUS HHEPruu
B  TEIUIOBBIX  IMpoleccax,
3akoH OmMma I ydacTka
nenu, 3akoH  Jlxoyisd —
Jlennia) u Ghopmysibl, CBS3BI-
Bafomue (Gpu3uvecKkue BeH-
yuHBl (Macca Tena, IUIOT-
HOCTh  BENIECTBA,  CHUJIA,
JaBJICHHE, KHUHETUYECKas
JHEprus, MOTEeHIIUATbHAS
SHEprusi, MexXaHuyeckas pa-
0oTa, MexXaHHYECKas MOIII-
Hocth,  KIIJI  mpocroro
MEXaHW3Ma, CHJa TPECHUS
CKOJIbXKEHUS, Kod(hduImeHT
TPEHHSI, KOJMYECTBO TEILIO-
T, TEMIEpaTypa, yIeIbHas
TEIUIOEMKOCTh BEIIIECTBA,

1.18; 1.20;
2.24;2.26/
1.1; 1.4-
1.7; 1.9-
1.15; 1.18;
1.19
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ylIenbHas TeIuioTa IUIaBje-
HUs, yAeJbHas  TeIoTa
napooOpa3oBaHus, yaeiabHas
TEIJIOTa CTOpaHMs TOILIHBA,
CHJIa TOKa, DJIEKTPUYECKOE
HalpspKEHHE, DIICKTPHUECKOe
CONpOTUBIIEHUE,  (OpMyIIBI
pacuera ANIEKTPUIECKOTO
COIIPOTHBIICHUS TIPH TIOCIIE-
JOBaTE€IbHOM U Tapajlieib-
HOM COEIMHEHUH IIPOBOHU-
KOB); Ha OCHOBE aHalu3a
YCIIOBHS 3a/1a4M 3alUCHIBATH
KpaTKoe YCIIOBUE, BBIICIATH
¢bu3nveckue BEIWYHMHBI, 3a-
KOHBI U (OpMYIBI, HEOOXO-
IMMBIE JUIS €€ PpeIICHUS;
NPOBOANUTH PAcyUeThl M Olle-
HHUBaTh PEATbHOCTH TOJyYeH-
HOTO 3HAauYeHHs (UINUECKON
BEJTMYMHBI

Bcero 3aganuii — 7, u3 HUX 10 ypoBHIO ciioxkHocTu: b—3; [1-2; B — 2.
MaxkcumanbHbIH nepBUUHBIN Oast — 20

7. PacnipeesieHue 3aJaHUi IPOBEPOYHOIT Pa0OTHI 110 YPOBHIO CJI0KHOCTH

B Ttabmune 5 mnpencraBieHa uHOpMalMS O paclnpeleSieHUH 3aJaHui
IPOBEPOYHOI PabOTHI IO YPOBHIO CIOKHOCTH.

Tabmuma 5

Ne | YpoBeHB CII0/KHOCTH KonnuectBo | MakcuMaJibHbII IIpouenT makcu-
3aJaHui 3aaHui NepBUYHBIH MAaJIbLHOTO NIEPBUYHOI0
0aJsn 0aJl1a 32 BbINOJIHEHHE

3aaHUI TaHHOT 0
YPOBHS CJI0KHOCTH
0T MaKCUMAJIbHOTO
MEePBUYHOIO Oaj1a

3a BCIO padory

1 | bazoBsrit 3 5 25

[ToBbIlIeHHBIH 2 2 10

3 | Boicokuit 2 13 65
Hroro 12 20 100

8. Tunwbl 3a1aHnil, ClIeHAPUYU BHITIOJIHEHMSI 3aIaHU I

B 3aganum 1 mpoBepsieTcst cOpMUPOBAHHOCTh y OOydaromuxcst 0a30BbIX
NPEICTaBICHUNA O (PU3NYECKOM CYIIHOCTH SIBICHUN, HAOIIOJAaEMBIX B IPUPOJIE
U B IOBCEAHEBHON Ku3HM (B ObITy). OOyd4arommmcss HEOOXOIWMO MPUBECTU
Pa3BEpHYTHII OTBET HA BOMNPOC: HA3BaTh SIBICHHE U KAUYECTBEHHO OOBACHHUTH
€ro CyTb.
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3amanue 2 mpoBepsieT yMeHue padoTath C Trpa@uKaMud WU JTaHHBIMH,
NPEICTAaBICHHBIMU B BHJE TaONWIl, a TakKK€ YMEHUS YHUTaTh TpapuKkd WId
aHAJIM3UPOBATh TaONMIy, U3BJIEKaTh M3 TpadukoB (Tabaun) HHPOPMALIUIO
U JieflaTh Ha €€ OCHOBE BBIBOJBL. B KauecTBe oTBeTa HEOOXOAMMO MPUBECTU
YUCJICHHBIN pe3yJIbTar.

3amanue 3 — 3ajgadya no teme «Termossle sBieHus». IIpoBepser ymeHue
pelaTh pacyeTHbIC 3aJauyd, HUCIOJb3ys 3aKOHbl U (OPMYJIbI, CBSI3bIBAIOIIME
(u3nyeckue BEIMUYMHBI: Ha OCHOBE aHalIM3a YCJIOBHS 3a/ayd BbIOMPATH 3aKOHbI
U popMyJibl, HEOOXOAUMBIE ISl €€ PEIICHHUs, POBOJUTh PacyeThl U CPaBHUBATH
IOJlyYeHHOE 3HayeHHe (U3MUECKOM BEJIIMYMHBI C H3BECTHBIMU JIAHHBIMHU.
B kauecTBe oTBeTa HEOOXOAMMO IPUBECTU YUCIECHHBINA PE3YJIbTAT.

3ananue 4 — 3a7a4a co cXemoil aekTpuueckoi uenu. [Iposepsitorcs ymeHus
aHAM3UPOBATh CXEMY, M3BJIEKaTh M3 Hee MH(OPMALMIO U JeNaTh Ha €€ OCHOBE
BbIBO/IbL. B KauecTBe 0TBETa HEOOXOAMMO IPUBECTU YUCICHHBIN PE3YIIbTAT.

3amaHue 5 — KadecTBeHHas 3ajadya o TeMe «MarHuTHbIE SIBJICHUS».
B kaudecTBe 0TBETa HEOOXOAMMO MPUBECTU KPATKUI TEKCTOBBIN OTBET.
3amanue 6 — KOMOMHUpOBaHHas 3ajaya, TpeOyrolas COBMECTHOIO

UCIIOJIb30BAHUSl PA3JIMYHBIX (PU3MYECKUX 3aKOHOB, paboTel ¢ Tpaduxkamu,
nocTpoeHus1 (pU3nYecKoi MOJeNH, aHaIu3a UCXOAHBIX JaHHBIX WJIM PE3yJIbTAaTOB.
3anaua coepKUT Tpu Bompoca. TpedyeTcst pa3BepHyTOE PEIICHHE.

3amanue 7 OSKCIEPUMEHTAIBHOW YacTH pPa0OThl HAIEJICHO Ha IPOBEPKY
MOHUMAHUSI OOYYaroIMUMHCS 0a30BBIX MPHUHIIUMIIOB TPOBEICHUS W3MEPEHUIN
bu3MUeCKNX BEMMYMH HU OOpabOTKM HKCHEPUMEHTANBHBIX JAaHHBIX C Y4EeTOM
MOTPEIIHOCTE W3MEpPEHHs], a TaKKe CIIOCOOHOCTH OOydarommxcs pa3oupaTbes
B HCTUITMYHON CUTyalluu. 3aaHue COACPKHUT TpH Bompoca. Tpedyercs pa3BepHyTOE
perieHue.

9. CucremMa OLEHUBAHUSI BBINMOJHEHHUS OTAEeJIbHBIX 33/IaHUH M MPOBEPOUYHOI
padoThI B LEJIOM

[TpaBunbHBIN OTBET HA KaXI0€ W3 3amaHuii 2, 3, 4 oneHuBaercs 1 OGaymom.
OTtBer Ha Kakgoe ™3 3agaHuid 1, 5, 6 m 7 OIlEHMBAETCI B COOTBETCTBHUU
C KPUTEPUAMU.

MakcumanbHbIi IEPBUYHBIN 0al 3a BbINOIHEHUE paboThl — 20.

PexoMenaanuu no nepeBoy nepBUYHbIX 0AJIJI0OB
B OTMETKH M0 NMATHOAJILHOMN IIIKAJIE

OTMeTKa 0 NATHOALJILHOM IIKAaJIe «2» «3» «» «5»

[TepBruHbIe O6ANITBI 04 5-10 11-15 1620

10. IIpoa0/KUTEJIBHOCTH POBEPOYHOM PadoThI

Ha BoimonHenue mpoBepouHOil pabOTHl OTBOAUTCS JiBa ypoka (He Oolee
45 munyT Kaxapii). Pabora coctout u3 aByX vacted. 3amanus dyactedt 1 u 2 Moryt
BBITIOJIHATBCSL B OJIUH JIEHb C MEPEephIBOM HE MeHee 10 MUHYT WU B pa3HbIC JHH.
Ha BemonHeHne 3amaHuii KaXaoW dYacTH OTBOAUTCS OAWH Ypok (He Oosee
45 MuHyT).
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11. Onucanue T0NOJHUTEIBLHBIX MATEPUAJIOB U 000PY10BAHUSA, HEOOXOTUMBIX
JJISl IPOBe/IeHUs MPOBEPOYHOI padoThI

[Ipu npoBeaeHUM padOThI MOXKET HCIOJIb30BATHCA HEMPOrPaMMHPYEMBbIil
KaJIbKYJISITOP.

JIJist mpoBeieHHs SKCIIEPUMEHTAIBLHOM YacTH paboThl KaXIOMY YYaCTHUKY
JIOJDKEH OBITh BBIJIAaH KOMILUIEKT 00opynoBanus (cM. [Ipunoxenne 1) B COOTBETCTBUH
C IPUBEJICHHBIM B 3aJIaHUU ONHCAHUEM.

12. PexoMeHaauu M0 MOATOTOBKE K padoTe

CrienmanbHas MOATOTOBKA K TEOPETUUECKON YAaCTH MPOBEPOYHON pabOTHI HE
Tpedyercs.

K skcnepumenTtanpHO 4acTu pabOThl TPOBEpOYHON paboThl Tpedyercs
creryanbHas TMOATOTOBKA. YUHWTENb JOJDKEH 3a0JaroBpeMEHHO MOATOTOBUTH
B HY)KHOM KOJIM4ecTBe (C ydeTroM 3amaca) oOOpyAOBaHHE U MaTepHallbl,
HeoOXonuMBbIe JJIs1 BBINOJHEHUs paboTel. HeoOxomumo 3apaHee 03HAKOMHTH
00yYaromuXxcst ¢ KCIEPUMEHTATBHBIMU 33JaHUSMU U3 OTKPHITOrO OaHKa 3a/laHuil,
KOTOpblE MOTYT OBITh MpPEMJIOKEHbl B paMKax MPOBEPOYHONH  pabOTHI.
Pexkomenayercss oOydaromumMcs 3a0J1arOBpEMEHHO BBIMIOJIHUTE 3TH 3aJaHUs O]
PYKOBOJCTBOM  YYHUTENs, OCBOUTH COOTBETCTBYIOIIME OSKCIIEPUMEHTAJIbHBIC
IPUEMBI, a TAK)Ke W3YYUTh OJUH M3 METOJIOB OLICHKH a0COJIFOTHON MOTPEIIHOCTH
IIPU KOCBEHHBIX U3MEPEHHSIX — «METOJ] TPAHHID.
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Ipunoowcenue 1

KommiekTsl 000pyaoBanus
JJIS. BBINOJIHEHUS 3aJaHUll SKCcIepuMeHTaabHou yactu BITP

3apava: «Kajgopumerpus»

Oobopyoosanue: KanopuMeTp, BOJA B CTAKaHE, OJJEKTPOHHBIE BECHI,
METAJUTMYECKUI Tpy3, TEPMOMETp, Topsiyas Boja (BbIIAETCS MO TPeOOBAHUIO),
NyCTOM CTakaH Jig ropsiueid BOJbI, CaI(EeTKH Ui MOAJEp KaHUS YUCTOTHI Ha
pabouem mecre.

Ilpumeuanue. MoxxHO UCTIOJIB30BATh KaJIOPUMETP U TEPMOMETP U3 Habopa
T'MA. Merammdeckuii rpy3 JomkeH uMeTh o0beM 20-30 em’. K rpysy momkHa
OBITh IPUKPEIUICHA HUTKA JJI IIOMEIIEHUS €r0 B COCYAbI ¢ BoAoW. st m3mepeHuit
MOJAOUIYT CTAIBHON WIIM aJFOMUHUEBBIN MIIMHAP U3 Habopa ['MA. Boma nomkHa
UMETh 00BEM, JTOCTATOYHBIN IIJIi TOTO, YTOOBI MPU HAJIMBAHUH €€ B KAJIOPUMETP
TPy3 MOT OBITh TIOJTHOCTBIO TTOTPYKEH B BOJTY.

3agava: «Ppruar»

Oobopyoosanue: mnpul, MWTaTUB C JANKON, HUTKA, JIMHEWKA, CTakaH C
BOJIOM.
Ilpumeuanue. O6veM mmpuna — 20-25 mi. Jlnuna nuneiiku — 50 cM.

3amaya: «JueKTpuUYecKoe CONPOTHBJICHUE JIAMIIbI HAKAJIUBAHUNA

Obopyoosanue: NICTOUYHUK NUTAHUSA C HOMUHAJIBHBIM HamnpsbkeHuem 4,5 B
(Garapeiika 3R12 wimu Tpu Oatapeiiku AA, COCIMHEHHBIE MOCIEI0BATEIBHO C
3aKpBITHIMU  KOHTaKTaMH), COEIUWHUTEIbHBIE MPOBOJAA, JIaMIla HaKaJIUBaHUA
C HOMHHAJIBHBIM PeXUMOM 4,8 B, IIKOJIBHBIN aMnepMeTp, MIKOJbHBINA BOJIBTMETD,
NEPEMEHHBIN PE3UCTOP C MAKCUMAJIbHBIM 3HaueHUEM conpoTuBieHus 10 Om.

Ilpumeuanue. MOXHO WUCIHOJIB30BATh JJIEKTPUUYECKUE KOMIIOHEHTBHI U3
Habopa «I'MA-nabopaTopus».
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Ipunooicenue 2

NHCTPYKIUA
JIS1 O0YYAKOIIMXCH M0 MPaBUJIaM 0e30IaACHOCTH TPyaa
MPHU BbINOJHEHNH IKCIIEPUMEHTAIBHBIX 3aIaHUI

1. ByabTe BHUMATENbHBI M JUCHUUIUIMHUPOBAHHBI, TOYHO BBIMOJHINTE
yKa3aHUs yuuTes.

2. He npuctynaiiTe K BBIMOJHEHUIO 3a/IaHUSI O€3 Pa3peIICHUS] YUUTEIIS.

3. Pa3memnraiite mpubopsl, MaTepuasibl, 000OpPyJIOBaHHE HAa CBOEM paboueM
MeCT€ TaKUM 00pa3oM, YTOOBI UCKIIFOYUTh UX MAJIEHUE UM ONIPOKHU/IbIBAHHUE.

4. Ilepen BBIMOJHEHUEM 33/IaHUSI BHUMATEIBHO U3YYUTE €r0 YCIOBUE.

5.1lpu mnpoBeleHUM ONBITOB HE JOMYyCKalTe MpeAesbHBIX Harpy3okK
U3MEPUTEIBHBIX TPUOOPOB.

6. [Ipu cOopke »dKCIEpUMEHTAIbHBIX YCTAHOBOK OyJbTE aKKypaTHBI.
OcCTOpOKHO 00paIlaiTeCh CO CTEKIITHHOM MOCY 0.

7. Ucnonp3yiiTe npoBojia (C HAKOHEUHHMKAMH W MPEIOXPaHUTEIbHBIMU
yexjamMu) ¢ MPOYHOM H3oJsiuued 0e3 BUIUMBIX MOBpEXIACHUHN. 3ampeniaeTcs
MIOJIb30BATHCS MPOBOJIHUKOM C U3HOIIEHHOW U30JSLHUEN.

8. CobmroaiiTe OCTOPOXKHOCTh NPU pabOTe CO IITATUBOM: €ro HEOOXOIUMO
UCMOJIb30BaTh TAKMM 00pa3oM, 4TOObI OH HE MOT' OIIPOKUHYTHLCS WJTH YIACTh C MapThI.

9. Cobmro1aiiTe OCTOPOKHOCTH MPU padoTe ¢ ropsueit Bojgol. HecMoTps Ha
TO 4TO OOBEM HCIMOJB3YyeMOU MpU MPOBEICHUM PAOOThI TOpsSUEi BOJIbI HEBEIUK,
Py HapYyMICHWW TPaBWI OE30MaCHOCTH TpPyJa €0 BCE KE MOXHO OOKEUBCH.
B ciyuae, eciu 310 mpou3011U10, HEMEAJIEHHO OOPAaTUTECh 3a MOMOIIBIO K YYUTEITIO.

10. IIpu cOopke IneKTpUUYECKO 1ienu n30eraiTe nepeceueHus: MpoBoI0B.

11. UcTOouHUK TOKa K 3JEKTPUYECKON LIENU MOAKIIOYANWTE B IMOCIEIHIO
ouepeab. CoOpaHHYIO LEMb BKIIOYANTE TOJIBKO MOCIE MPOBEPKU U C pa3peleHus
OpraHu3aTopa.

12. He mpou3BOAMTE HUKAKUX HW3MEHEHUH B AJIEKTPUUECKUX IEMAX J0
OTKJIFOUCHUS] UCTOYHUKA JICKTPOIUTAHUS.

13. Tlonb3yiiTech UHCTPYMEHTAMU C U30JIMPYIOLUIUMU PYUKAMH.

14. Ilepen HavasoM BBINIOJIHEHUS 3aJaHusl yOeIUTeCh, YTO BblJaHHbIE Bam
AJIEKTPOHHBIE HW3MEpUTEIbHBIE NpuOOphl pabotator. B cmydae, ecnmu y Bac
BO3HUKJIM COMHEHHSI B 3TOM, OOpaTUTECh K YUYUTENI0. 3ampeniaeTcs pa3ouparhb
U3MEPUTENBHBIE NPUOOPHI.

15. 1o okoHyaHun paboThI CIIEAYET BBIKIIOYATh AJIEKTPOHHbBIE U3MEPUTEIIbHbIC
puOOpHI.

16. ITo okoHyaHuU PabOTHI OTKIIOYUTE HUCTOYHUK DJICKTPOIMUTAHMS, MOCIE
Yero pazoepure 3JIEKTPUUECKYIO LEIb.

17. He yxoaute ¢ paboyero mecra 6€3 pa3perieHus yIuTes.

18. OOHapyXMB  HEUCHPAaBHOCTbh B  JJIEKTPUYECKUX  YCTpOMCTBAX,
HaXOMSIIMXCS  TOJA  HAmpsKEHUEM, HEMEJJIEHHO  OTKIIOUHMTE  HCTOYHUK
AIIEKTPOIUTAHUS U COOOLTUTE 00 ITOM YUHUTEIIO.

19. OOHapyxuB HEXBaTKy HEOOXOAUMOTO [IJIi BBIMOJHEHUS PabOThI
000pyI0BaHUsI WM KaKUe-TUOO €ro HEUCIPaBHOCTH, HEMEIJIEHHO cOoo0ImuTe 00
ATOM YUMTEIIIO (B TOM YHCIIE eciiv BbI ciiydyaiiHO YTO-TM00 UCTIOPTHIIN).
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