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Onucanue KOHTPOJAbHBIX H3MEPUTEIbHBIX MaTEPHAJIOB
NJis mpoBeaeHus B 2022 roay npoBepo4Hoi padorTsl
no ®U3UKE

8 kiacc

1. HazHa4yeHune BCEPOCCUIICKOM MPOBEPOYHOIT padoThI

Bcepoccuiickue mnpoBepounsie pabotel (BIIP) mpoBomstcs B menmsax
OCYILIECTBJIEHUSI MOHUTOPUHIa pe3yabTatoB nepexona Ha @PI'OC u HanpaBiieHbl Ha
BBISIBJIEHUE KaueCTBA MOATOTOBKHA 00YYaIOIUXCSl.

Hasnauenne BIIP mo ydueOHOMYy mpeamety «(pu3uka» — OIEHUTh Ka4eCTBO
00111e00pa30BaTEIbHON MOJTOTOBKA O0YUYaIONIUXCSl 8 KJIACCOB B COOTBETCTBUU C
tpedoBanusiMu OI'OC. BIIP mo3BonsiOT OCyIIECTBUTh IUArHOCTUKY JOCTHKEHUS
NpPEAMETHBIX W METAlpPEIMETHBIX pPEe3yJbTaTOB, B TOM YHCJIE OBJAJCHUE
MEXKIPEIMETHBIMU TOHSTUSIMU U CIIOCOOHOCTh MCHOJIb30BAHUSI YHUBEPCATBHBIX
yueonsbix aeiictBuit (YVY]]) B yueOHOM, MO3HABATEIbHON U COLIMATIBLHON MPAKTHKE.
PesynpraTtel BIIP B coBokymHocTH ¢ uMeromieiicss B 0011e00pa3oBaTebHON
opranuzanuu uHdOpMaIume, oTpakarollel MHIMBHAyalbHble 00pa30BaTENbHbBIE
TPaeKTOpUH 00YyYAIOUIUXCS, MOTYT OBITh MCIOJIb30BaHbI JJII OIIEHKU JIMYHOCTHBIX
pe3yiabTaTOB 00YUYEHUS.

Pesynbrarer BIIP moryT OBITH HCIOIB30BaHBI 0O0IICO0Opa30BATEIHLHBIMU
OpraHu3alMsIMHU JIJI COBEPIICHCTBOBAHUS METOJMKH TpenofaBaHus (U3UKUA B
nporecce 00ydeHUs] MPeIMeTy, MYHUIIMITAIbHBIMUA M PETHOHAILHBIMU OpraHaMu
WCIIOJHUTEIBbHOM BIJIACTH, OCYLIECTBIISIIOIIMMH TOCYJApPCTBEHHOE YIIPABICHUE B
chepe oOpazoBaHus, IS aHANU3a TEKYIIETO COCTOSHUS MYHULUMAIBHBIX U
pEruoHaNbHBIX CUCTEM 00pa3oBaHus U POPMUPOBAHUS IPOTPAMM UX Pa3BUTHSL.

He mnpenycmorpeno wucnons3oBanue pesynbtatoB BIIP  mna  onenku
JesATeNbHOCTH 0011e00pa30BaTEIbHbIX OpPraHU3alUi, yUuTeaeld, MyHUIUIIAIbHbIX
U PErvuOHaJbHBIX OpPraHOB HUCIOJIHUTEIBbHON BJACTH, OCYIIECTBIISIOMIMX
rocyJIapCTBEHHOE yIpaBjieHUE B cpepe oOpazoBaHusl.

2. lokyMeHTBI, OnpeAe/siiouue coAepKaHue NPOBEPOYHON padoThl

CopepxaHue U CTPYKTypa MPOBEPOYHON pabOThI ONMPEAEIAIOTCS HAa OCHOBE
denepanbHOTO TrOCYJAapCTBEHHOIO  00pa30oBaTEIbHOrO CTaHAApTa OCHOBHOTO
obmero oOpazoBanus (mpuka3z MunoOpuayku Poccum ot 17.12.2010 Ne 1897) ¢
yaeroMm [IpumepHoil 0OCHOBHOM 00pa3oBaTeIbHONW MPOTPaMMbl OCHOBHOTO OOIIIETO
obpaszoBanus (omoOpena pemeHneM @DenepanbHOr0  y4eOHO-METOIUYECKOTO
o0benuHEeHUS 1O o0meMy oOpaszoBanuto (mpotokon ot 08.04.2015 Ne 1/15 (B
pemakiuu  miporokoa Ne 1/20 ot 04.02.2020)) wu comepxaHusi y4eOHHUKOB,
BKITIIOUeHHBIX B Denepanbublii nepeuers Ha 2021/22 yuebHblil ro.
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3. Iloaxoasl K OTOOpPY coAep:KaHUA, Pa3padoTKe CTPYKTYPbl NPOBEPOYHOM
padoThI

Bcepoccuiickue  mpoBepouyHble  paOOThl  OCHOBaHbI Ha  CHUCTEMHO-
NeSATEIbHOCTHOM, KOMIIETEHTHOCTHOM U YPOBHEBOM IMOJX0JaX B O0yUEHHUHU.

B pamkax BIIP Hapsny ¢ npeIMeTHbIMU pe3ysbTaTaMu OOyUYEeHHsI YUaIuXCs
OCHOBHOM WIKOJbl OLEHUBAIOTCS TAKXKE METAlpPEIMETHbIE PE3yJbTaThbl, B TOM
4uCJie YPOBEHb C(OPMUPOBAHHOCTH YHUBEPCAIBbHBIX y4ueOHbIX AcicTBuil (YY)
Y OBJIAJCHUS MEKIPEIMETHBIMU NOHATHUSIMMU.

[IpenycmoTpena oreHka copMupoBaHHOCTH ciaeayronmx Y Y /1.

Pecynamusnvie Oeticmeus: 1enenoyiaraHue, IUIAHUPOBAHUE, KOHTPOJb
Y KOPPEKLMS, CAMOPETYIIALIAS.

Obweyuebnvie yHUBEpcalbHble YyebHble Oelicmeus: TIONCK U BBIIETICHUE
HeoOXoaumon  uH(popmammu;  CTPYKTYpUpOBAaHME  3HAHUW;  OCO3HAHHOE
¥ TIPOM3BOJIBHOE TOCTPOCHHE PEUYEBOTO BBICKA3BIBAaHUS B MUCHBMEHHOW (opme;
BbIOOp HanOosee 3(PPEKTUBHBIX CIOCOOOB pPEIICHUS 3a7a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCJIOBUH; pediiekcus crnocoO0OB U YCIOBUN JEHUCTBUS; KOHTPOJIb U
OLIEHKAa TIIpollecca MW PE3YJbTATOB JEATEIBHOCTH; CMBICIOBOE YTEHUE Kak
OCMBICJIEHUE 1IeJId YTE€HHUsS W BbIOOpP BHAA YTEHHS B 3aBUCUMOCTH OT LEJIH;
onpejielieHue OCHOBHOM U BTOPOCTENEHHOM HWHMOpManuu; MOICIUPOBAHUE,
npeoOpa3zoBaHuE MOJIEIH.

Jlocuueckue yHugepcanvhvie Oeticmsus: aHaIN3 OOBEKTOB B LIEJSIX BbIJICICHUS
IIPU3HAKOB; CUHTE3, B TOM YHCJIE CaMOCTOATEIBHOE NOCTPAWBAHUE C BOCIIOJIHEHUEM
HEJIOCTAIOIIUX KOMIIOHEHTOB; BBIOOD OCHOBaHHWN U KpPUTEPUEB JUIS CpPaBHEHMS;
IOJBEJCHAE TI0J TIIOHATHUE; BBIBEICHUE CIICACTBUM; YCTAHOBJIICHHE IPUYMHHO-
CJIEJICTBEHHBIX CBS3€M; IOCTPOCHUE JIOTHUYECKON LENH PACCYKICHUM; I0Ka3aTEIbCTBO.

Kommynuxamusnvie Oeticmeusi: yMEHHE C JOCTATOYHOW MOJHOTOW U
TOYHOCTBIO BBIPAXKaTh CBOM MBICIM B COOTBETCTBHM C 3aJad4aMHM U YCJIOBHUSAMH
KOMMYHUKALIMH, BJIaJCHUE MOHOJOTHMYECKOW U JUAIOrMYEeCcKOr (hopMamMu pedd B
COOTBETCTBUM C HOPMAaMH COBPEMEHHOI'O PYCCKOI0 S3bIKA.

KontponwHbie u3meputTenbHble Marepuanbl (daree — KHUM) BIIP
HaInpaBJ€Hbl Ha MPOBEPKY CHOPMHUPOBAHHOCTH y OOYyYAIOLIUXCS CIEAYIOIIHUX
PE3yIbTAaTOB OCBOCHHUS €CTECTBEHHOHAYYHBIX YUEOHBIX MTPEIMETOB:

— (hopMHUpPOBaHUE LIETIOCTHON HAYYHON KapTUHBI MUPA;

— OBJIQJICHUE HAYYHBIM NIOAXO0J0M K PEHICHUIO PA3JIMYHBIX 33/1a4;

— OBJIAJICHUE YMEHUAMH: (HOPMYIUPOBATh THIOTE3bl; KOHCTPYUPOBATH;
OPOBOAUTh HAOJIOJEHUS, ONHMCAHHWE, W3MEPEHHE, SKCIIEPUMEHTHI; OLIEHUBATh
IIOJIyYE€HHBIE PE3YJIbTATHI;

— OBJIAZICHUE YMEHHUEM COIOCTABIIATH SMIIMPUUECKAE U TEOPETUUECKUE 3HAHUSA C
O00BEKTUBHBIMU PEATTUSIMHA OKPYIKAIOIIEr0 MUPA;

— BOCIIUTaHHE OTBETCTBEHHOTO M OEPEKHOT0 OTHOIICHHS K OKPY KAIOILIEH Cpere;

— opmupoBanre ymeHuit Oe3omacHOro W A(H(GHEKTUBHOTO HCIIOIH30BAHUS
J1a00paTOpHOTO 00OpPYAOBaHUS, IPOBEACHUSI TOYHBIX M3MEPEHUM U aJIeKBaTHOM
OLICHKM TOJIyYEHHBIX PE3yJIbTaTOB, NPEACTaBICHUS HAYyYHO OOOCHOBAaHHBIX
apryMEHTOB CBOMX JICHCTBUII, OCHOBAaHHBIX Ha MEXIIPEIMETHOM AHAINU3E Y4EOHBIX
3a/1au4.
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KM BIIP 8 knacca HampaBlieHbl Ha MPOBEPKY Yy OOydarouuxcs
IPEIMETHBIX TPEOOBAHUM:

1) popmupoBanue npeacTaBaeHU 0 3aKOHOMEPHOU CBSI3U U MTO3HABAEMOCTH
SBJICHUN TPUPOJIbI, 00 0OBEKTUBHOCTH HAYYHOTO 3HAHUS; O CUCTEMOOOpA3yIolIeH
posr PU3MKHU JJ1s1 pa3BUTUSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOTHUIA;
HAyYHOT'O0 MHUPOBO33PEHUS KaK pe3yJibTaTa U3yUYEHUSI OCHOB CTPOEHHUS MATEpUU U
(GbyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKU;

2) QopMupoBaHHE TIEPBOHAYAIBHBIX TMPEJACTaBICHUN O (U3HUECKOU
CYIIHOCTH SIBICHUU MPUPOIbl (MEXaHUYECKUX, TEIUIOBBIX, AIEKTPOMATHUTHBIX U
KBaHTOBBIX), BUJAX MaTepuH (BEIIECTBO W TI0J€), JBIKCHHH Kak Croco0e
CYIIECTBOBAHUSI MATEPHHM; YCBOCHHE OCHOBHBIX UJEH MEXaHUKH, AaTOMHO-
MOJIEKYJISIDHOTO YYE€HHUSI O CTPOCHHUM BEIIECTBA, AJIEMEHTOB 3JEKTPOJUHAMUKUA U
KBAaHTOBOM (PDU3UKHU; OBJIaJICHUE MOHATUWHBIM anmapaToM M CHUMBOJUYECKUM
SI3BIKOM (DU3HKHY;

3) npuoOpeTeHHe ONbITa MNPUMEHEHUS HAYYHBIX METOJIOB ITO3HAHMUS,
HaOmtoeHust  (U3UYECKUX  SIBJICHUM,  MPOBEJICHUS]  ONBITOB,  IMPOCTHIX
OKCIIEPUMEHTAJIbHBIX HCCICIOBAHHUM, TPSAMBIX M KOCBEHHBIX HW3MEPEHUU ¢
UCIIOJIb30BAaHUEM AHAJOTOBBIX M HU(PPOBBIX H3MEPUTEIBHBIX  MPUOOPOB;
NOHUMaHUE HEM30EKHOCTH MOTPEITHOCTEH JII0OBIX U3MEPEHUI;

4) nonuManue GU3NIECKUX OCHOB M MIPUHIIUIIOB AeHCTBUS (paboOThl) MallIuH
U MEXaHU3MOB, CpPEICTB TEPEABIXKCHHS W CBSI3U, OBITOBBIX MPUOOPOB,
MPOMBIILJICHHBIX TEXHOJIOTUYECKUX IPOIECCOB, BIUSHUS HUX HA OKPYKAIOILIYIO
cpedy; OCO3HAaHME BO3MOXHBIX IPUYMH TEXHOTEHHBIX M 3KOJOTMYECKHUX
KaracTpod;

5) oco3HaHWE HEOOXOIUMOCTH TPUMEHEHUS JOCTIKCHHH (u3uku u
TEXHOJIOTUH VISl PAllMOHATBLHOTO IPUPOIOINOIL30BaHNUS,

6) OBIaJE€HHE OCHOBaMH O€30IMMACHOTO HCIIOJb30BAHUS E€CTECTBEHHBIX H
MCKYCCTBEHHBIX AJICKTPUYECKUX M MArHUTHBIX TMOJIeH, SJIEKTPOMATHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX U UCKYCCTBEHHBIX MOHU3UPYIOIIUX U3JIYYEHUU BO
n30eKaHue HX BPEAHOrO BO3JEHCTBUS HAa OKPYXAIOLIYI0 CpeAy M OpraHu3M
YEJI0BEKa,;

7) pa3BUTHE YMEHHUS TUIAHUPOBATH B MMOBCEIHEBHOMN KU3HU CBOU JICUCTBUS C
OPUMEHEHUEM TOJYYEHHBIX 3HAHMM 3aKOHOB MEXAHUKH, SJIEKTPOJAMHAMUKHU,
TEPMOJIMHAMUKY U TETUIOBBIX SIBICHHM C LIENbI0 cOepEKEHUS 3I0POBbSI;

8) dopMmupoBaHHE TPEACTABICHUA O HEPAIMOHAIBLHOM HCIOJIb30BaHUU
NPUPOJIHBIX PECYPCOB M DSHEPruH, 3arps3HEHUU OKpYXKAloWEl Ccpeabl Kak
CJIE€ICTBUE HECOBEPILIEHCTBA MAIIIMH U MEXaHU3MOB.

Tekctel 3amanuii B KMM BIIP 8 kmacca B 11€JIOM  COOTBETCTBYIOT
dbopMyIMpOBKaM, TMPUHATHIM B Y4YeOHWKAX, BKIIOUEHHBIX B DeaepanbHbIN
nepeyeHb y4eOHMKOB, AOMYIIEHHBIX MUHUCTEPCTBOM MpocBemieHus: Poccuiickoi
@degepalii K HUCHOJb30BAHUIO NPU peAM3aALUU HMEIOIIUX TOCYJIapCTBEHHYIO
aKKpeAUTAIMIO 00pa30BaTEIbHBIX MPOrPaMM OCHOBHOT'O OOIIIEro 00pa3oBaHuUs.

© 2022 denepanbHas ciryx0a 1o Hag30py B chepe oOpazoBaHUs U HAYKU



BIIP. ®usuka. 8 xiacc 5

4. CTpyKTYypa nNpoBepovYHOil padoThI

Bapuant npoBepouyHOil paboThl BKito4aeT B ce0a 11 3agaHuii, KOTOpbIE
pa3IMYaloTCs MO COJAEPKAHUIO U IPOBEPSEMbIM TPEOOBAHUSIM.

3amanus 1, 3-7 u 9 TpeOyroT Kparkoro orperta. 3amanus 2, 8, 10, 11
IPEANoiaraloT pa3BepHYTYIO 3alUCh PELIEHUS U OTBETA.

5. Koaudukaropsl nposepsieMbIX 3JI€MEHTOB COJAEpPKaAHUA M TpeOOBaHUI
K YPOBHIO NOATOTOBKH 00y4AKOIIMXCS
B tabi. 1 npuBeneH koaudukaTop MpoBEPsSEMbIX JJIEMEHTOB COACPIKAHUS.

Tabmuna 1
Koabi Kon IIpoBepsiemble 3J1eMeHTHI COIEP:KAHUS
pasje- | npoBepsie-
Ja, MOro
TeMbl | 3JIEMEHTAa
1 TEIIVIOBBIE ABJIEHUA
1.1 IlepBoHaYyaJIbHBIE CBEICHNS 0 CTPOCHUH BelIeCTBA
1.1.1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO-KMHETUYECKOW TEOpUU CTPOCHHUS
BeniecTBa. Macca u pa3zMepsl MOJIEKYJI
1.1.2 TeruioBoe ABMKEHHE aTOMOB M MoJieKyJ. CBsi3b TeMIepaTyphl BEIIECTBa
CO CpeJIHeH CKOPOCThIO Xa0THYECKOT0 ABMKeHHsI yacTull. Jluddysus
1.1.3 B3aumopeiictBue moziekys. Cmaunanue. KanusuisipHble siBIeHUS.
1.1.4 Mogenu TBEpAOro, JKUAKOTO U Ta3000pa3HOT0 COCTOSHUM BELECTBA U UX
00BSICHEHHE Ha OCHOBE MOJIEKYJISIPHO-KUHETHMUYECKON TEOPHHM CTPOCHHUS
BELIECTBA
1.1.5 Crpoenune TBEpAbIX Tei. Kpucrammueckoe W aMoOphHOE COCTOSHUS
BELIECTBA.
1.1.6 Ipaxmuueckue pabomul:
HaburoieHne KanuuIsspHbIX SIBICHUN
1.1.7 Qusuyeckue s6l1eHUs 8 npupooe: TIOBEPXHOCTHBIE W KalWJUISPHBIC
SBJICHUS B IPUPOJIE, KPUCTAJIIBI B IPUPOJE.
1.1.8 Texnuueckue ycmpoticmea: MeMOpaHHBIE (DUIBTPBI, KATWILISPBI,
IIPUMEPHI UCII0JIb30BAHUS KPUCTAIIJIOB
1.2 TenjioBble siBJICHUSA
1.2.1 TemioBoe pacmuperre. Oco0EHHOCTH TEIJIOBOTO PACIIMPEHUS BOJBI.
1.2.2 TermoBoe pasHoBecue. Temnepatypa. TemnepatypHas mkana Llenscus.
1.2.3 BryTtpennss sneprus. Pabora u terutonepenaya Kak CrocoObl H3MEHEHHSI
BHYTPEHHEHN SHEPruu
1.2.4 Bupl Temionepenaun: TeMI0NpOBOIHOCTh, KOHBEKIINS, U3ITyYEHUE
1.2.5 KonnuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTb
O=cm(t,—t)
1.2.6 [InaBnenune u xkpuctamumsanus. V3MeHeHne BHYTpPEHHEW 3HEPrUM Npu
IUIaBJICHUU M KPUCTAJUIM3ALMU. Y esbHasl TeIUIOTa IaBjIeHus A = O/m
1.2.7 Hcnapenne wn koHzaeHcauus. l3MeHeHHME BHYTPEHHEH DJHEPruu B
IIPOLIECCE MCMAPEHUS M KOHJEHCALNH
1.2.8 BnaxxHocTh Bo3ayxa
1.2.9 Kunenne >kuakocTH. 3aBUCUMOCTb TEMIEpAaTypbl KHUIIEHHS  OT
aTMoc(epHOro aBJIeHHs. Y IeJbHas TEII0Ta MapooOpa3oBaHUs
L=0/m
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1.2.10 KonnuecTBO TEIIIOTHI, BBIAEIAEMOE MPU CrOPAaHWU TOIUIMBA. Y IEJIbHAs
TEIUIOTa CTOpaHus TOIINBA g = O/m

1.2.11 3aKOH COXpaHEHMsSI SHEPruM B TEIUIOBBIX IMpoleccax. YpaBHEHUE
TerioBoro 6ananca: O + 0, =0

1.2.12 VYnenpHas Terota cropanus. [I[puHIUABI paOOTHI TEMJIOBBIX JBUTATENCH.
TennoBble ABUTATENN U OXPaHA OKPYKAIKOLIEH CPEbL.

1.2.13 Ipaxmuuyeckue pabomul:
HaGmroneHne TemIoBOro pacmiupeHHsl XUAKOCTEH U TBEPABIX Ted,
CIocoOOB TEIJIONEpeayu; 3aBUCHUMOCTH JaBJICHHUS BO3AyXa OT €ro
o0beMa W  TEeMIEpaTypbl; 3aBUCUMOCTH  CKOpPOCTH  MpoIriecca
OCTBbIBaHUS/HArpeBaHUs pu M3IIy4YeHUHN oT 1BeTa
M3y YaloIIei/MOTIONIA0NIe  TTOBEPXHOCTH; 3aBUCUMOCTH  CKOPOCTH
WCIIapeHus BOJBI OT IUIONIAAN TOBEPXHOCTH KUIKOCTH.
N3mepenuss temneparypbl MpU MOMOIIM >KUJKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIIEpaTypbl, KOJIUYECTBA TEIUIOTHI, YJIEIbHON TEIUIOEMKOCTH
TBEPAOIrO BELIECTBA; OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa

1.2.14 Qusuueckue se6neHus 6 npupoode: wuznydenue CoiHIA, 3aMep3aHue
BOZOEMOB, TIPUMEPHI MPOSIBIICHUS KOHBEKIIMH B aTMocdepe — MOpCKUe
Opu3el, 0Opa3oBaHKe POCH], TYMaHa, MHEsI, CHEeTa

1.2.15 Texnuueckue  ycmpoticmea:  JKAAKOCTHBIM — TEPMOMETp,  JaT4MK
TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIUIEHHMS JIOMOB, BOJIOCSHOH |
AJICKTPOHHBIA TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOWHA, ABUTATEINb
BHYTPEHHETO CrOpaHus

1.2.16 Hcmopus mayku: omnbitel b.Pymdbopna, I'.JIBu, Jx./xoyns; ucropus
ternoBbIx asurareneit (Jx.Yarr, H.Otro, P.Jluzens, M.1. [Ton3yHoB)

2 JIIEKTPOMATI'HUTHBIE ABJIEHUA
2.1 DJIeKTpuYecKHe siBJeHUs!

2.1.1 Onerter D. Pesepdopna mo msyueHuto crpoeHusi atoma. [limanerapHas
MOJIEJIb aTOMa.

2.1.2 DJIeKTpu3anus Tell.

2.13 JIBa BHIa DJJIEKTPUYECKUX 3apsnoB. B3auMoaeiucTBue MOKOSIIMXCA
JIEKTPUYECKUX 3aps 0B

2.14 3aKOoH COXpaHEHUSs IIEKTPUUECKOro 3apsna. JemmMoCcTh 3JIEeKTPUIECKOro
3apsiia.

2.1.5 Onextpuueckoe  moje.  JIelicTBHE  BIEKTPUYECKOro  MoJs  Ha
3eKTpuUecKue 3apsabl. [I[pOBOAHUKY U JUAIEKTPUKU

2.1.6 IToCTOSAHHBIN 2JIEKTPUYECKUH TOK. [{elCTBUS STIEKTPUYECKOTO TOKA.

2.1.7 Cuna Toka [ =¢/t. Hanpspxenue U = A/q.

2.1.8 3akoH Oma 1S y4acTKa SJIEKTPUYECKON LIEeTH:
I=U/R

2.1.9 DJIEKTPUYECKOE  CONpOTHBJIEHHWE R.  YAeIbHOE  AIEKTPUUYECKOE
compotuBienue P. R = (pl)/S

2.1.10 [TocnenoBarenbHOE COETMHEHUE TPOBOAHUKOB:

L=L,U=U+UyR=Ri+ R,

HapaJIJIeJILHoe COCAUHCHUEC ITPOBOAHUKOB PAaBHOT'O COIIPOTUBJICHUA: U] =
Uz,' 1= Il + 12,' R :R1 /2

CMemaHHBIE COCIMHCHUS ITPOBOJHUKOB

2.1.11

Pabota w  MomHoOCcTh  dnekTpuyeckoro Toka: A = Ul
P=UI
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2.1.12 3akon Jixoymsi—Jenna: O = IRt

2.1.13 Ipaxmuueckue pabomul:

HaONo/leHHWe SBJICHWM M0 DJEKTpU3alMi Tel U B3aUMOJIECHCTBUIO
3apsSKEHHBIX TEJT;

WU3MEpEHUs] CUJIbl TOKA, DJIEKTPUUECKOrO HAIMPSIKEHHS], 3JIEKTPHUYECKOrO
COTPOTHUBIICHUS PE3UCTOPA, PAOOTHI M MOIITHOCTH JIEKTPUIECKOTO TOKA;
WCCIIeIOBAaHUS 3aBUCUMOCTH CHUJIBI TOKA, MPOTEKAIOUIET0 B IPOBOJIHHUKE,
OT HaIpsDKEHUs HAa KOHIAX MPOBOJHMKA; 3aBUCUMOCTH 3JIEKTPUUYECKOTO
COTIPOTUBIICHUSI TPOBOJHUKA OT €ro JJIUHBI, TUIOMIAAN TONEPEUHOTO
CEUeHHUS U MaTepuana,

MIPOBEpKa MpaBUJl JUIsl TIOCJIEI0BATEIBHOTO U AapaUIEIbHOTO COEAMHEHUS

MIPOBOJHUKOB

2.1.14 Qusuueckue a61eHUs 8 npupode. ICKTPUUECKHUE SBICHUS B aTMocdepe,
3JIEKTPUYECTBO KUBBIX OPraHU3MOB,

2.1.15 Texnuueckue ycmpoticmea: 3NEKTPOCKOI, UCTOYHUKHU MOCTOSTHHOTO TOKA,

aMIIEpMETp, BOJBTMETP, PEOCTAT, CUETUYMK AIIEKTPUUYECKOM DSHEPIUH,
JIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTeIbHbIE 3JIEKTPONPUOOPHI
(mpumepsl), IIPEAOXPAHUTEIIH; y4er 51 UCIIOJIb30BaHUE
IEKTPOCTATUYECKUX SIBJICHUN B OBITY M TEXHHUKE; 3JIEKTPOIPOBOJKA U
NOTPEOUTENH ICKTPUUECKOM SHEPTHH B OBITY, KOPOTKOE 3aMbIKaHHE

2.1.16 HUcmopus nayku: cosnanue raimbBaHudeckux snemeHToB (JI.I'anpBaHm,
A.Bonbsra, B.B.IletpoB), wusydyenue HUTMOC(EPHOrO 3IIEKTPUUECTBA
(b.®panknun, I'.Puxman), otkpeitue 3akoHoB (I'.Om, [I.JIxyousb,

2.X.JIenn)
2.2 DJIEKTPOMATHUTHbBIE SIBJICHUSI
2.2.1 MaruautHoe nose. BeKTop MarHuTHOHW MHAYKIMU
222 B3aunMonelicTBre MOCTOSIHHBIX MATHUTOB
223 MarsuTHO€ 1noJje npsiMoro NPOBOJHUKA C TOKOM
2.2.4 JlericTBME MarHMUTHOTO IOJISI HA MTPOBOJHUK C TOKOM
2.2.5 SIBnenne anexkrpomarnuTHoM nHAYKIMK. [IpaBumo Jlenna
2.2.6 Ipaxmuueckue pabomuwl:

HAONIONEHUS  B3aUMOJCHCTBHSA  MArHUTOB,  MArHUTHBIX  IIOJIEH
IIOCTOSHHBIX MAarHuTOB; HCCIICIOBAaHHME ACHCTBUS MAarHUTHOTO IIOJS Ha
MPOBOJHUK C TOKOM, SBJIEHUS 3JIEKTPOMATHUTHON MHAYKIWH; U3yYEHUE
CBOWCTB 2JICKTPOMArHuTa U pabOThI SJICKTPOABUTATEIS

2.2.6 Qusuueckue s61eHUs 6 Npupode: MarHuTHoe mose 3emuu (Apeild
MIOJIFOCOB, POJIb MAarHUTHOTO MOJISI JUIs KU3HU Ha 3emiie), MOJIIPHOE
CUSTHUE

2.2.7 Texnuueckue ycmpoticmea: TIPUMEHEHUE TOCTOSIHHBIX MAarHUTOB,

QJICKTPOMArHUTOB, JJICKTPOABUTATECIIb IIOCTOSAHHOTO TOKa4, TI'CHEPATOP
IIOCTOSHHOI'O TOKa

2.2.8 HUcmopusa nayku: omnbiTel B.I'mnpbepra mo HamMarHW4MBaHUIO JKeJe3a,
onbIT X.Opcrega Mo HAOMIOJEHUI0 MAarHUTHOTO MOJS MPOBOJHUKA C
TOKOM, ombIThl M.Dapajes mo U3yueHHIO SBJICHUS 3JIEKTPOMArHUTHOM
WHAYKIUU
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B tabmn. 2 npuBeneH koaudukaTop mpoBEpPsSEMbBIX Pe3yIbTaTOB 00yUSHHUS.
Tabmuma 2
Merta- Kon
npea- | mpoBepsie-
METH- MOT0
i rpeGoBanms IIpoBepsiemble MpeAMeTHBIE Pe3yJbTAThI 00y4eHUs
pe3yJib-
TAT
1 YMeHue onpeaeasiTh NMOHATHS, CO31aBaTh 00001eHNsl, YCTAHABJIUBATH AHAJIOTHH,

KJIacCH(PUIIUPOBATH, CAMOCTOSITEIHLHO BHIOMPATL OCHOBAHUSI W KPUTEPHUH s
KiaaccupuKanmum, YCTAaHABJIMBATH TNPHYMHHO-CJIEICTBEHHbIE CBSI3H, CTPOMTH
JIOTHYECKOe Ppaccy:KleHue, yMo3akjiawdeHue (MHAYKTHBHOE, NeAYKTHBHOE W M0
aHAJIOTHH) ¥ 1eJIaTh BbIBOJbI

1.1

Paznuuath wusyuyeHHole ¢usndeckue sBieHus (auddysus, u3MeHeHue
oObeMa TeNl MpH HAarpeBaHWM (OXJIAXKICHWH), OOJIbIIas CKHUMAEMOCTh
ra3oB, Majas C)KHMaeMOCTh J>KHAKOCTEH W TBEpABIX Tel; TEIJIOBOE
paBHOBeCHe, HWCIAapeHHe, KOHICHCAIUS, IIaBICHHE, KPHCTAJLTH3AIHS,
KUTICHUE, BIIQXHOCTh BO3/yXa, Pa3iIM4YHbIC CIIOCOOBI TEIUIONepeaayH,
AIIEKTPHU3AIHNS TEJI, B3aUMOJICHCTBHE 3apsi/I0B, HATPEBAaHHE MMPOBOJIHUKA C
TOKOM, B3aUMOJCHCTBUE MAarHUTOB, OJJICKTPOMAarHUTHAash HHIYKIHS,
JIeCTBME MAarHUTHOTO TOJISi HA MPOBOJHUK C TOKOM) IO OIMCAHHIO MX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OITBITOB, JIEMOHCTPHPYIOIINX TAHHOE
(bu3nvecKoe siBICHUE.

1.2

Pacnio3HaBaTh NposiBI€HUE U3YyUEHHBIX (PU3MUECKUX sIBIEHUM (cM. m.1) B
OKpY’KalolIeM MHUPE, BBLACISS NX CYIIECTBEHHBIE CBOMCTBA/IPH3HAKH.

1.3

OnuceiBaTh W3Y4YCHHBIE CBOMCTBA Tenl W (DU3WUYECKHUE SIBICHUS,
UCTIONB3Ysl (pU3MUEcKHe BEJUYMHBI: KOJUYECTBO TEIUIOTHI, BHYTPEHHSS
SHEprUs, TeMIeparypa, yJejdbHas TEIUIOEMKOCTh BEIIECTBA, YJEIbHas
TEIUIOTa IUIaBJIEHUS W MapooOpa3zoBaHUs, yleibHas TEIUIOTa CTOpaHUs
TOIUTMBA, KOX(PQUIIMEHT TOJE3HOTO ACUCTBHUS TEIJIOBOTO JBUTATEIIS;
JJEKTPUYECKUN 3apsil, CHUJIa TOKa, OJJIEKTPUYECKOE HANPSIKEHUE,
3IEKTPUUYECKOE CONPOTUBIICHWE  MpPU  IMOCIEIOBATEIBHOM U
MapajuieIbHOM COEIMHEHHHM NPOBOJHUKOB, YAEIBHOE CONPOTUBIICHUE
BEIIECTBA, pabdoTa TOKA, MOIIHOCTH TOKA; MPHU OMHCAHWUU MPABUIBHO
TPaKTOBAaTh  (DU3WUYECKHA CMBICII  HCIOJB3YEMBIX  BEJIMYMH, WX
0003HAYEHUSI W  CIWHUIBI  U3MEPEHHs, HaXOAUThb  (HOPMYIIHI,
CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BETMYMHY C IPYTUMHU BEIIMYUHAMU.

1.4

XapakTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBICHUS M MPOIECCHI,
UCHoNb3ysd (U3NYecKue 3aKOHbI: 3akoH OMa A ydacTka ILIeNu, 3aKOH
Jbxoynst — JleHna; mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U €r0 MaTEMATHYECKOE BBIPAJKEHUE.

1.5

OOBscHATH (PU3MUECKHE TIPOLECCHl W CBOWCTBA TeN: BBIIBIATH
MPUYMHHO-CJIEICTBEHHbIE  CBA3M, CTPOUTh OOBsACHEeHHWe wu3 1-2
JIOTHYECKHX IIaroB C OMOpoi Ha 1-2 M3yuYeHHBIX CBOWMCTBA (PH3UUECKUX
sBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH.

1.6

Pacnio3HaBath mnpoOsieMbl, KOTOpBIE MOXHO pEIIUTh IPH MOMOIIU
(Gu3NYEeCKUX METOJI0B; MCIOJb3Yysl ONMCAHUE MCCIEIOBAHUS BBIICIATH
IIPOBEPSIEMOE  MPEATNOIOKEHUE, OLEHUBATh IPABUIBHOCTh MOpSAIKA
IIPOBEJICHUS MCCIEIOBAHNS, AEJIATh BBIBOJBL.
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1.7

[IpoBOomUTh ONBITBI 1O HAOMIOACHHIO (DH3MYECKUX SBICHUH WK
dbuzmyeckux CBOMCTB Te: dhopmynupoBaTh MIPOBEPSIEMbBIC
NPENOI0KEeHUsI,  CcOOMparh  yCTaHOBKY W3  NPEIOKEHHOTO
000pYIOBaHUsl; OMUCHIBATH XOJI OMBITA M (DOPMYJIUPOBATH BBIBO/IBI.

1.8

[IpoBomuTh mpsiMble U3MEpeHUs (U3NYECKUX BeIUYMH (aTMocdepHoe
JIaBJIEHUE, TEMIIEPATypa, BIAKHOCTh BO3/lyXa, CUJIa TOKA, HAIIPSKEHHE):
CpaBHMBATh PE3yJIbTaThl U3MEPEHUM C y4yeTOM 3aJaHHON aOCOJIIOTHOMI
HOTPEUIHOCTH.

1.9

[IpoBoauTh uCCIENOBaHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
HCMOJIb30BAHUEM TIPSAMBIX HW3MEPEHUN: IUIAHUPOBATh HCCIEIOBAHUE,
coOupaTrh YCTAaHOBKY, CIEAys MPEATIOKEHHOMY IUIaHy, (PUKCHUpOBATH
pe3yabTaThl TOJYYCHHOW 3aBUCHUMOCTH (PU3MUYECKUX BEIMYMH B BHJIEC
TabJIUI ¥ TpaMKOB, J1€7aTh BHIBOJIBI IO PE3YyJIbTaTaM HUCCIIEeI0OBaHUS.

1.10

IIpoBoUTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEITUYMH: IJIAHUPOBATH
U3MEpeHus, CcoOupaTh SKCIEPUMEHTAJIbHYIO YCTaHOBKY, CIEAys
MPEUI0KEHHONW MHCTPYKLMH U BBIYUCIISATh 3HAUCHUE BEJTMUUHBI.

[IpuBoaMTE TPUMEPHI TMPAKTHUECKOTO WCIIONB30BaHUS (DU3MUECKHIX
3HAaHUU B TIOBCETHEBHOW JKM3HM sl  obecrieuyeHus] O€30MacHOCTH MpHU
oOpallleHuu ¢ MpudbopaMu U TEXHUYECKUMHU YCTPONHCTBAMHU, COXPaHEHUS
3I0pOBbSI U COONIOJIEHUSI HOPM OSKOJOTHMYECKOrOo TIOBEIEHHUS B
OKpYKaroILEeH cpese.

1.12

[IpuBonute mnpumepsl Bkiana poccuiickux (M.B. JlomoHocoB,
N.N. TTomynos, B.B. [lerpos, 3.X. Jlenn, I'.B. Puxman, I1.JI. lunauxr,
b.C. SIxobu u ap.) u 3apy6exnsix (P. bpoyn, Jx. Ixoyns, [k, Yarr,
B. T'un6epr, I'. Om, X.-K. Dpcren, A.-M. Ammnep, M. ®@apaneii, u ap.)
YYEHBIX-(OU3UKOB B  pa3BUTHE HAayKH, OOBSCHEHHE TMPOIIECCOB
OKPYKAIOIIeT0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH.

2 YMmeHue co31aBaTb, IPUMECHATHL U l'lp606pa3OBblBaTl) 3HAKH 1 CUMBOJIbI, MOJECJIN U

CXEMbI VISl pCIICHUA y'—leﬁﬂblx H MO3HABATCJIBHBIX 3aJa4

2.1

Pemarp pacuerHble 3amaun B 2-3 [EHCTBUSA, HCIONB3YsS 3aKOHBI U
¢dbopMybl, cBsA3bIBarOIME (PU3NUYECKUE BEIMUYUHBI: HA OCHOBE aHaJM3a
yCIIOBHS 3a/lauM 3alKChIBaTh KPATKOE YCIOBHE, BBIOMpPATh 3aKOHBI U
¢dbopMyBl, HEOOXOAWMBIC /IS €€ pEIIeHUs, MPOBOJUTH pPACYeThl M
CpaBHUBATh IIOJlyYeHHOE 3HAueHHE (U3WYECKOH  BEIMYMHBI  C
U3BECTHBIMU JAHHBIMH.

2.2

Pa3nuyath OCHOBHBIE NPU3HAKU M3YyUYEHHBIX (U3MUYECKUX MOJenen
(Momenu CTpPOEHHMSI Ta30B, JKUJAKOCTEH W TBEPABIX TeJ, IUIAHETapHas
MOJIENIb aTOMA).

23

XapakTepu3oBaTh TPHUHIUIB JCUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB, OMUPASICh Ha 3HAHUS O CBOMCTBAX (PU3MUECKHUX
SIBJICHUH.

24

PacriozHaBaTh MpOCTbIE TEXHUYECKHE YCTPOWCTB U H3MEPUTEIbHbBIE
npuOOpsl O CXeMaM U CXEMaTHYHBIM PHCYHKaM; COCTABISATH CXEMbI
JJEKTPUYECKUX ILENed C IOCIEAOBATEIBHBIM UM MHapaJUIeIbHBIM
COEJMHEHUEM 3JIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAYEHUS HJIEMEHTOB
WIEKTPUUYECKUX Lene (MCTOYHMK TOKa, KIIOY, PE3UCTOp, PpeocTart,
JAMIIOYKa, aMIIEPMETP, BOJIBTMETD).

3 CMBICJIOBOE YTEHHE

3.1

Hcnonws3oBaTh TpU  BBIMOJIHEHUH  YYEOHBIX  3aJaHUNl  HAay4dHO-
MOMYJISIPHYIO  JIUTEpaTypy (U3NYECKOro COJEp>KaHUs, CIpPaBOYHbIC
Marepuanbl, pecypcbl  ceTh  VIHTepHeT:  BiageTh  MpUEMaMHU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HWHPOPMAIUK M3 OAHOU
3HAKOBOU CUCTEMBI B IPYTYIO.
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3.2 Co3naBath COOCTBEHHBIE KpaTKHE MUCHbMEHHBIE W YCTHBIE COOOIICHUS,
0000mIast wHGOPMAIMIO W3 HECKOJBKHX  HMCTOYHUKOB, T'PAMOTHO
WCTOJb30BaTh M3YYCHHBIM TOHSATHHHBIM amnmapar Kypca (u3MKH,
CONPOBOXKAATh BBICTYIIJICHUE IPE3CHTALIUECH.
4 YMeHHe OPraHu30BbIBATH YU4eOHOEe COTPYIHHUYECTBO M COBMECTHYIO JeSiTeJIbHOCTh
C YYUTeJIeM U CBEPCTHUKAMHU; padoTaTh HHAUBHAYAJIBHO M B rpyInine
4.1 [Ipu pabGore B Tpymnme CBEPCTHUKOB pacHpeaeiiaTh OOS3aHHOCTH B
COOTBETCTBUU C INOCTABJICHHBIMH 33Ja4aMH, CICIUTh 32 BBINOIHEHUEM
IlaHa JeMCTBMM M KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLEHUBATh
COOCTBEHHBII BKJIJ] B IEATEIHHOCTh IPYMIIHI.
5 YMeHne 0CO3HAHHO MCIOJIb30BATh peveBble CPeICTBA B COOTBETCTBMHU € 3aJavei
KOMMYHHKAIIUM VI BbIPA:KeHHUs CBOUMX YYBCTB, MbICJIEH 1 MOTPeOHOCTEl
5.1 [Ipu pabote B TpyIme CBEPCTHUKOB BHICTPAMBAaTh KOMMYHHKATHBHOE
B3aMMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYIKAIOIIHX.
6 dopMupoBaHHEe W Ppa3BUTHE KOMIETEHTHOCTH B 00J1aCTHM HCHOJIb30BAHUS
UHGOPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTH
6.1 OcymecTBIsITh TOUCK HHPOpMAMKH (HU3HUIECKOTO COACPKAHUS B CETH
NutepHer, Ha OCHOBE HMEIOLIUXCS 3HAHUW U  JIONOJHUTEIbHBIX
HMCTOYHUKOB BBIICIIATH uH(pOopMalHIo, KOTOpast ABIISIETCS
MIPOTUBOPEUNBON UITH MOXKET OBITh HEJJOCTOBEPHOM.
7 Onpenensits cnoco0bl AeliCTBHI B paMKaXx NpPeAJI0KeHHbIX YCJI0BH M TpeOOBaHUiA,
KOPPEKTHPOBATH CBOM /IeHiCTBHS B COOTBETCTBUM € U3MEHSAIOIIENCS CUTyanmei
7.1 CobOmrogate mpaBwiia 0€30MacHOr0 TpyJa Mpu paboTe ¢ y4yeOHBIM U
1a00paTOpPHBIM 000PYIOBAHHUEM.
6. PacnpeneneHue 3aJaHMM  NPOBEPOYHON  padoOTBI MO  MO3MLIMAM
KOAU(PUKATOPOB
Pacnpenenenue 3aqaHuii 1Mo MO3HUITUSAM KOJIH(PHUKATOPOB IMPUBEACHO B Ta0JI. 3.
Tabawna 3
Ne | IIpose- Broku I[TIOOIT OO0 Kon KOC/KT |VYpo- | Makcu- | Ilpumepnoe
pseMble BEHb |MaJIbHBIN BpEMSI
Tpe6OBa- BBIITYCKHUK HAYUUTCA / noJay4um 603MOANCHOCHIb cio- | Oai 3a BBITIOJTHCHU A
HUA Hay4umuvcCs 7KHO- |BBIIIOJIHEC- 3aJaHusA
(ymenwms1) CTH HUE 00YJarOIIIMCSI
3aganus | (B MHHyTax)
TMPOBOAUTH IPSAMBIC U3MCPCHUA (I)I/IBI/I‘ICCKI/IX BCJIMYUH:
BpeMsl, pacCTOosHHE, Macca Tena, oO0beM, CHIIa,
1 |g |Temmepatypa, arMocepHoe FABICHNE, HANDIKEHME, | | 5 15 5115 | 1 )
CWjia TOKa, W HCIIONb30BaTh IIPOCTCUIIINE MCTOIbI
OLICHKH IIOIPEIHOCTEN N3MEPEHUH.
pacrno3HaBaTh TCIUIOBBIC SBJICHHUA U OOBSACHATL Ha
0asze MMEIOIINXCS 3HAHWH OCHOBHBIE CBOMCTBA WIIA 114116
YCIOBHSL TPOTEKAaHWS JTHUX SBICHWA: Iuddy3us, 1'1'7’ 1'2'3’
W3MCHEHHEe  o0BeMa  Tel  TNpH  HarpeBaHHUH 1:2: 41 1:2: 6:
11,12, (oxymakIeHnH), TEIUIOBOE pPAaBHOBECHE, WCIAPCHUE, 127128,
o) 13, 1. 4, KOHACHCAIVA, IJIaBJICHUC, KPUCTAJUIU3allvA, KUTICHUEC, 1213’121 4’ B ) 3
15 Ppa3n4HbIC CITOCOOBI TeIuIonepeaa 12.15.2.1.2
(TeTTIONPOBOTHOCTb, KOHBEKIIHS, U3IIy4YeHre), 2.1’.3 ’
arpe€raTHbl€  COCTOAHMA  BCIICCTBA, IOITIOMICHUC 21.42. i 5
SHCPIruM Mpru UCHAPCHUU KUIAKOCTHU U BBIACIICHUC €€ 21. 6,,2113
TIPY KOHIECHCALIAN T1apa;
pacrio3HaBaTh  DJIEKTPOMArHUTHBIE  SBJICHUS U

© 2022 denepanbHas ciayx0a 1Mo HaaA30py B chepe 00pa3oBaHMs U HAYKH




BIIP.

dusuka. 8 xiace

11

OOBSICHATh HA OCHOBE MMCIOIIMXCSI 3HAHUH OCHOBHBIC
CBOMCTBAa WM YCIIOBHS TPOTEKAHUS ITUX SIBJICHHIA:
ANEKTpU3ALMS ~ TEJ,  B3aMOJICHCTBHE  3apsJIOB,
JNIEKTPUUYECKAN TOK W €ro JCHCTBUS (TEIUIOBOE,
XMMHYECKOE, MAarHUTHOE).

aHATN3UPOBATH CHTYyaIUK MPaKTUKO-
OPUCHTUPOBAHHOTO XapaKkTepa, Y3HaBaTh B HHUX
MPOSIBJICHAE W3YYCHHBIX (DU3WYCCKUX SIBICHUN WA
3aKOHOMEPHOCTEH M MPUMEHSITh UMEIOIIMECS 3HAHUS
JI7IS1 KX OOBSICHEHUS,

1.3

pemaTh 3a1a4u, MCHONB3YS (U3MYECKHE 3aKOHBI
(3akon Owma pansg ydacTka Hend U (HopMyJibl,
CBSI3BIBAIOLIHE ¢dusnueckue BEJINYHMHBI
(KOJIMYECTBO TEIUIOTHI, TEMIIEpaTypa, yJelabHas
TEIJIOEMKOCTh ~ BEUIECTBA, YAENbHAas TeIUIoTa
IUIaBJICHHUS, y/€NbHAs TEIJIoTa mapooOpa3oBaHus,
yllelibHasl TEeIUIoTa CTOpaHMs TOIUIMBA, CHJIA TOKa,
ANEKTPUYECKOE  HANpsHKEHHE,  JJIEKTPUIECKOoe
CONPOTHBIICHUE): HAa OCHOBE AaHAIM3a YCIOBUS
3a7ayyl BBIACIATH (PU3NUECKUE BEIUUHHBI, 3aKOHBI
u (opMmynbel, HEOOXOOUMBIC JUIA €€ pEIICHHS,
MPOBOJMTH PACUETHI.

1.2.5,1.2.6,
1.2.9,2.1.8,
2.1.11

1.3,2.4,
2.1

pemaTh 3ajauu, WCIIOJIB3YS (hopmybl,
CBSI3BIBAOLIIHE ¢bu3nyeckue BEJTMYMHBI
(KOJIMYECTBO TEIUIOTHI, TEMIIEpaTypa, yJeIbHas
TEINIOEMKOCTh ~ BEIIECTBA, yHENbHAas TEIUIoTa
TUTaBJICHUS, yAebHas TeIIoTa napooOpa3oBaHus,
yIleNibHas TeIJIOTa CrOPaHMs TOIUIMBA): Ha OCHOBE
aHaM3a ycJOBHUS 3aJaud BBIIENATH (puandeckue
BEIWYMHBI U (OPMYINbI, HEOOXOAWMBIE I ee
pelIeH s, IPOBOANTH PACUETHI;

COCTaBIIATh CXEMBI JJIEKTPUUCCKHX IMeneil ¢
MOCIIeZIOBATEILHBIM u napaieIbHBIM
COCAMHEHHEM DJJIEMEHTOB, pa3jiuyas YCIOBHBIC
0003HAYCHUS DJIEMEHTOB JIICKTPHUYECKUX LeTeit
(MCTOYHUK TOKa, KIIOY, PE3UCTOp, JIaMIIOUKa,
aMIepMeTp, BOJIBTMETP);

pemlaTh 3a1a4u, MCHOJNB3YS (U3MYECKUE 3aKOHBI
(3akon Oma IS y9acTKa IenH, 3akoH J[Koyis-
Jlenua,) u ¢opMyIbl, CBS3bIBalOUINE (U3MUECKUE
BEJINYMHBI (cuma TOKa, ANEKTPHIECKOE
HanpsHKeHHe, DJICKTPHYECKOE  CONPOTHBIICHHE,
y/ENbHOE CONpPOTHBIICHUE BEIIeCTBa, pabora
9JIEKTPUYECKOTO0 TOJsI, MOIIHOCTh TOKa): Ha
OCHOBE aHalM3a YCJIOBHA 33Ja4d BBIACIATH
(¢U3NUECKUEe BEIMYMHBI, 3aKOHBI U (OPMYIIBL,
HEOOXOOWMbIE MJIsi €€ peIHICHHUs, MNPOBOAMUTH
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,
24,2.1

WHTEPIPETHPOBATh  PE3yNIbTaThl  HAOMIOJCHUN U
OIIBITOB;

pelath 3a/1auH, UCTIOJB3YS hopmybI,
CBA3BIBAIOIIHE (busnueckue BEJINYHHBI
(KOJIMYECTBO TEIUIOTHI, TeMIlepaTypa, yHaelabHas
TEIUIOEMKOCTh BEI[ECTBA): HA OCHOBE aHaju3a
YCIIOBHS 33]]a4U BBIJCTATh PU3HUYCCKUE BETHIMHBI
u GopMynbl, HEOOXOMUMEIE IS €€ PEIICHUs,
IIPOBOJUTE PACUETHI,

1.2.5,1.2.11,
2.1.8,2.1.10,
2.1.11,2.1.12
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pemarp 3aladd, HCIONb3ysl (U3MUYECKHE 3aKOHBI
(3akon Oma I ydacTka Ienu, 3aKoH J[Koys-
Jlenma,) u Qopmyibl, cBs3bIBatOIIUE (U3NICCKUC
BEJTMIHMHBI (cmna TOKa, AIIEKTPUIECKOE
HanpsDKEHUE,  JJCKTPUYECKOE  CONPOTHBIICHUE,
paboTa 3IEKTPUIECKOTO OIS, MOIITHOCTh TOKA): Ha
OCHOBE aHalM3a YCIOBHS 3aJa4dl  BBIICIATh
(¢u3uYecKre BENMYWHBI, 3aKOHBI W (OPMYIIHI,
HEOOXOAMMBIC JUIS €€ pPEIICHUs, MPOBOIMTH
pacyeTsl

111,
13,2.1,
24

aHAJIM3UPOBATh CHTYaIIuH MPaKTUKO-
OPHMEHTHUPOBAHHOTO XapakTepa, Yy3HaBaTh B HHUX
MPOSIBIICHUE W3YYCHHBIX (PU3UUCCKUX SIBICHUHA WITH
3aKOHOMEPHOCTEH U TMPUMEHSATh UMEIOIIUECS 3HAHUS
JI71s1 KX OOBSICHEHUS,

1.2.5,2.1.8,
2.1.10,1.2.11,

1.4, 1.9,
2.1,3.1

UCTIONB30BaTh TIPH  BBHIMOJHCHUM YUYeOHBIX 3a1a4
CMPaBOYHBIC MATCPUABI;

JIeTIaTh BHIBOJIBI I10 PE3YJIbTaTaM UCCIICIOBAHNS,
peliaTh 3alavyM, HCIONB3ys (PU3MUECKUE 3aKOHBI
(3akon I'yka, 3akoH Oma ajsl ydyacTka Ienu) |
(hOopMyTIBI, CBS3BIBAIOIIHE (DH3UUCCKHE BETMUUHBI
(myTh, CKOpOCTB, Macca Tela, IUIOTHOCTb
BEIIECTBA, CHJIA, CUJa TPCHHS CKOJIBKEHUS,
Kod(hpHUIEEHT TpeHMs, CHUjla TOKA, DIICKTPHUECKOE
HanpsOKEHUE,  JJICKTPUYECKOE  CONMPOTHBIICHUE,
paboTa 3IEKTPUYECKOTO TOJS, MOIIHOCTh TOKa,
KOJIMYECTBO TEMJIOThI, TEMIeparypa, yAeibHas
TEINIOEMKOCTh ~ BEIIECTBa, yJNeNbHAs — TEIuioTa
TUTABIICHUS, YJIEJIbHAS TEIUIOTa MapooOpa3oBaHUs,
yJenbHas TEeIIoTa CrOPAHUsS TOIUIMBA): HA OCHOBE
aHa3a YCJIOBHS 3aJladd BBLICISATH (pusndeckue
BEJIMYMHBI, 3aKOHBI U (OPMYJIIBI, HEOOXOAUMBIE IS
€¢ PEIICHUs, IPOBOJIUTh 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,
1.7

pacro3HaBaTh  JJIEKTPOMAarHUTHBIE  SIBIICHUS U
OOBSCHATL HA OCHOBE HMEIOIIMXCS  3HAHUM
OCHOBHBIC CBOMCTBA WJIM YCJIOBHSI MPOTEKAHUS 3TUX
SBJICHWHM: B3aWMOJICCTBHE MArHHWTOB, JCHCTBHE
MarHATHOTO TTOJIS1 Ha IIPOBOTHUK C TOKOM

2.2

1.3,2.1

pelath 3a1a4H, UCTIONB3YS (bopMyHL,
CBs3BIBAIOIIME  (U3MYECKHE BEIWYMHBI  (IIyTh,
CKOpPOCTb, Macca Tela, IUIOTHOCTh BEHIECTBa,
KOJIMYECTBO TEIUIOTHI, TeMIleparypa, yHAeidbHas
TEIVIOEMKOCTh BEIIECTBa,): Ha OCHOBE aHAIU3a
YCJIOBHS 33/1a4M, BBIICTIATH (PU3UUECKUE BEIUYUHBI
U (GOpMyNbl, HEOOXOAWMMBIC Uil €€ pEIICHUS,
TIPOBOJIUTH PACUETHL.

1.2.5,1.2.6,
1.2.9,1.2.10,
1.2.11

10

1.3,2.1,
2.4

peliaTh 3a7avd, WCIONb3ys (U3UUCCKUEC 3aKOHBI
(3aKOH COXpaHEHHs SHEprHd, 3aKoH [yka, 3aKkoH
[Mackans, 3akoH ApxuMmena, 3aKOH COXpaHEHUS
SHEPTrUH B TEIUIOBBIX Mpolleccax, 3akoH Oma s
ydJacTKa Iemnu, 3akoH Jxoyis-Jlenmna) u hopMyIisl,
CBs3BBIBAIOIIME  (DM3MYCCKHE BEIMYUHBI  (IIyTh,
CKOPOCTh, Macca Tela, IUIOTHOCTh BEIECTBA, CHUIIA,
JIaBJICHHUE, KUHETHYECKas SHEPIus, MOTCHIMATbHAS
DHEPIUs, MexaHudeckas paboTa, MexaHHdecKas

1.2.5,1.2.6,

1.2.9,1.2.10,

1.2.11,2.1.8 -
2.1.12
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momHocTh, KIIJI mpoctoro MexaHusma, cuia
TPEHHSI  CKONBXKEHHUS, KOI(Q(OHUIUEHT  TpeHws,
KOJIMYECTBO TEIUIOTHI, TEMIIepaTypa, yHAeiabHas
TEIIOEMKOCTh ~ BEIIECTBA, yIelAbHAS TEINIOTa
IJIaBJICHUS, yAeTbHAs TEIUIOTa apooOpa3oBaHuUs,
yIeNbHas TeIIOTa CTOpaHus TOIIMBA, CUja TOKa,
ANIEKTPUYECKOE  HAMpsDKEHHE,  DIEKTPHYECKOe
COTIPOTHUBJICHHUE, hopMyITBI pacdera
AIEKTPUIECKOTO COTIPOTHUBJICHUS npu
MOCIIEIOBATEIFHOM W IMapajUIeIbHOM COEIUHEHHH
MTPOBOTHUKOB): HA OCHOBE aHAIM3a YCIIOBHS 3a/1a9H
3aIliUChIBATH KpaTKOG yCHOBI/Ie, BBIACIIATH
¢u3nueckue BEIMYMHBL, 33aKOHBI U (OPMYJIbI,
HEOOXONMBIE IS €€ PEIIeHHs, TPOBOAUTH PACIEThHI
1 OLCHHBATH peaJ'II)HOCTL HOJIy‘IeHHOFO 3HAYCHUA
(hU3MUYECKOI BEITMYHMHBL

aHaJM3UPOBATh OTJIETbHBIC J3Talbl IPOBEACHUS
WCCJIEZIOBAaHUIT W WHTEPIPETHPOBATH PE3YIbTAaThI
HaOJIIOIEHUI U OIIBITOB;

pemarh 3aja4yd, UCIONb3ys (DU3NYECKHe 3aKOHBI
(3aKoH coxpaHeHWsl SHepruu, 3akoH ['yka, 3aKkoH
INackans, 3akoH Apxumena, 3aKOH COXPaHCHHUS
SHEPIr'HH B TEIJIOBBIX Ipolleccax, 3akoH Oma as
y4yacTka 1enu, 3akoH JDxoyns-Jlenma) wu
(hopMyJIBI, CBS3BIBAIOIINE (HBHMUCCKUE BEITMIMHBI
(MyTh, CKOPOCTD, Macca Telia, TNIOTHOCTh BEIECTRA,
CWia,  JaBleHHE,  KUHETUYECKas  DHEprus,
TIOTeHITAIbHAS DJHEpPrusi, MexaHmdeckas pabora,
MexaHuueckass ~ moiHocth,  KIIJI  mpoctoro

1.2.5,1.2.6,
. 13.2.1, MEXaHHU3Ma, cua TpeHUs CKOJIbXKEHUS, 12.9.1.2.10, 5 \ "
2419 KO3 (UIMEHT TpEeHUs,, KOJIMYECTBO TEIJIOTHI, 12,11, 1.2.13,
TeMIeparypa, yZAenbHas TEMIOEMKOCTb | 51 a's 1|5

BCIICCTBA, yACIbHasA TCIIJIOTAa IJIaBJICHUA,
YACibHAA TCIJIOTa Hap006p3.30BaHI/I$I, YAcCIbHAaA
TCIIJIOTA CropaHus TOIIJINBA, cuiia TOKa,
SJICKTPUYCCKOC HaIpsKEHUC, SJICKTPUYCCKOC

COINPOTHUBIICHUE, (bopmynbl pacuera
IIEKTPUIECKOTO COIIPOTHBJICHUS npu
[0CJIeJ0BAaTEIbHOM u napajieIbHOM

COCJIMHCHHUH IPOBOJHUKOB): HAa OCHOBE aHAIM3a
YCIIOBUS 3ajadyd 3aliChIBATh KpPaTKOe YCIIOBHE,
BBIJICTISITh  (PU3MYECKHE BEIWYWHBI, 3aKOHBI H
dopMyJibl, HEOOXOMUMBIC JUIi €€  PeIICHUs,
MPOBO/INTh PacyeThl W OICHWBaTh PEATLHOCTD
MIOTY9EHHOTO 3HAYECHUsI (PM3MUECKON BEITMIMHBL

Bcero 11 3aganwmii, 3 HUX MO YPOBHIO clOKHOCTH b (0a30BbIit) — 5; I1 (moBbIieHHBIH) — 4, B (BBICOKMI) — 2.
Bpewms BeIOTHEHNSI TPOBEPOYHOM PadOTHl — 45 MUHYT.
MakcruManbHbIH TepBUYHBIH Oayt — 18.

7. PacnpenesieHue 3aJaHuii POBEPOYHOH PadOThI 110 YPOBHIO CJOKHOCTH
3anmanus 1, 2, 3, 4, 5 npoBepo4yHOi pabOTBI OTHOCATCS K 0a30BOMY YpPOBHIO
CJI0KHOCTH.
3ananus 6, 7, 8, 9 mpoBepovYHON PabOThI OTHOCSTCS K IMOBBIIIICHHOMY YPOBHIO
CJIOKHOCTH.
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3amanus 10, 11 mpoBepouHoil pabOTBI OTHOCSATCS K BBICOKOMY YPOBHIO
CJIOKHOCTH.

8. Tunwbl 3a1aHNil, CLIEHAPUU BBHINOJIHEHHS 3aIaHU I

B 3aganum 1 mpoBepsieTcss OCO3HAHWE YUYEHUKOM POJIM DKCIIEPUMEHTA B
dbu3uKe, MOHMMAHUE CIIOCOOOB HW3MEPEHUS H3YUYCHHBIX (DU3NUECKUX BEIUYHH,
MOHUMAaHHE HEeN30EKHOCTH MOTPEIIHOCTEN MPU MPOBEJACHUN U3MEPEHUN U YMEHHUE
OIICHMBATh O3TH TMOTPEIIHOCTH, YMEHUE OMNPEACIUTh 3Ha4YeHUuEe (QPU3NIECKON
BEJIMYMHBI MOKa3aHUsIM MPUOOPOB, a TakXKe ILIeHY JAeyieHus npubdopa. B kadecTBe
OTBETa HEOOXOIUMO MMPUBECTH YUCIICHHBIN pe3yIbTarT.

B 3aganuu 2 mposepsieTcs cPOPMUPOBAHHOCTH Yy OOydYarOmMXcsi 0a30BBIX
MPEICTaBICHUN O (PM3UYECKON CYIIHOCTH SIBJICHHM, HAOIIOAaeMbIX B IPUPOJIE U B
NOBCEIHEBHON >km3HU (B ObITy). OOyvamomuMcs HEOOXOAWMO TPUBECTH
pa3BEpHYTHIM OTBET HA BOIPOC: HA3BATHh SBJICHUE U KAUYECTBEHHO OOBSICHUTH €0
CyTb.

B 3amanusax 3-6 mpoBepsroTcs 0a30BbIe YMEHHMS ITKOJbHUKA: HCIOJIH30BaTh
3aKOHBI (DM3MKH B Pa3JIUYHBIX YCIOBHSAX, COIOCTAaBIISITH AKCIEPHMEHTAJIbHBIC
JTAHHBIE U TCOPETHYECKUE CBEACHUS, MPUMEHATh 3HAHUS M3 COOTBETCTBYIOIIMX
paszenoB (pU3MKH.

B 3aganum 3 mpoBepsieTcss yMEHHME HCIIOJB30BaTh 3aKOH/TIOHSATHE B
KOHKPETHBIX yCHIoBUAX. OOydaromuMcs HEOOXOIUMO PEIIUTh IMPOCTYIO 3aaady
(OIMH JOTMYECKWH IIar WM OJHO JeWcTBHE). B kauecTBe oTBeTa HEOOXOIUMO
MIPUBECTU YUCJICHHBIN PE3yJIbTAT.

3amanue 4 — 3agadya ¢ TpapUKOM HIM CXEMOH DJICKTPUYECKON IICIH.
[TpoBepsitoTCS yMEHUS YNTATh rpadMKy WK aHAIU3HPOBATH CXEMY, U3BJIEKATh U3
rpadgukoB (cxem) mH(pOpPMAIMIO W JenaTh Ha €€ OCHOBE BBIBOJABI. B KauecTBe
OTBETa HEOOXOIUMO MPUBECTU YUCICHHBIN pe3yybTarT.

3amanue 5 MpoBepsAET yMEHUE WHTEPIPETUPOBATH PE3YIbTATHI (PUZUUECKOTO
skcriepumenTa. [IpoBepsroTcst ymeHHMs JenaTh JIOTUYECKHWE  BBIBOJBI U3
MPEACTABICHHBIX JKCIEPUMEHTAIbHBIX JIaHHBIX, TOJIb30BAThCS IS ATOrO
TEOPETUYECKUMHU CBeJIeHUsIMU. B kauecTBe oTBeTa HEOOXOAUMO MPUBECTH
YUCJICHHBIN pe3yJbTar.

3aganue 6 — TEKCTOBAs 3ajlaya U3 PEajJIbHOU >KU3HU, MPOBEPSIONIAs YMEHUE
MPUMEHSTH B OBITOBBIX (KM3HCHHBIX) CUTYyallUsSIX 3HAHUE (PU3UYCCKUX SBICHUU U
OOBSICHSAIOMIMX HMX KOJMYECTBEHHBIX 3aKOHOMEpHOCTeH. B kauecTBe oTBeTa
HEO0OXOIMMO MTPUBECTH YHCIICHHBIN pe3yJIbTaT.

3amanue 7 mpoBepsIeT YMEHHE paboTaTh C IKCIICPUMEHTAIbHBIMH JaHHBIMU,
NpeACTaBICHHBIMA B BHjae TaOnuil. I[IpoBepsieTcss yMeHHE CONOCTaBIISATH
HKCIEPUMEHTAIIbHBIC TAHHBIC U TEOPETUUECKUE CBEJICHUS, /1eJIaTh U3 HUX BBIBOJIBI,
COBMECTHO HCIIOJIH30BATh JIJISI 3TOTO Pa3INYHble (PU3NUECKHE 3aKOHBI. B KadecTBe
OTBETa HEOOXOIUMO MPUBECTU YUCICHHBIN pe3ybTarT.

3ajgaHue 8 — KauyeCcTBEHHAs 3ajaya Mo TemMe «MarHuTHbIe sSBICHHUS». B
KaueCcTBE OTBETAa HEOOXOIUMO MPUBECTU KPATKUN TEKCTOBBIN OTBET.
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3aganne 9 — 3amada, NpOBEPSIONIAs 3HAHUE IIKOJbHUKAMH TOHATUS
«CpelHsIsl BEIUYMHA», YMEHHUE YCPEIHSATh pa3Iu4Hble (PU3NUECKHUE BEIUYUHBI,
NEpPEeBOJUTh UX 3HAYCHUS U3 OJHUX €JUHUIl HU3MEpPEHUs] B JApyrue. 3amaua
COIEpPKHUT JBa Bompoca. B kadecTBe oTBeTa HEOOXOIMMO TMPUBECTH JBa
YUCJICHHBIX PE3yJIbTaTa.

3amanus 10, 11 TpeOyroT OT 0OydYarOIIUMXCS YMEHHUSI CaMOCTOSITEIBLHO
CTPOUTh MOJI€Nb ONHUCAHHOTO SIBJICHUS, MPUMEHITh K HEMY HM3BECTHBIC 3aKOHBI
(bU3HKY, BBIMOIHATH aHAJIU3 UCXOIHBIX TAHHBIX WJIU TOJYYEHHBIX PE3yJIbTaTOB.

3amanue 10 — xoMOMHUpOBaHHAs 3ajava, TpeOyrolas COBMECTHOIO
UCIIOJIb30BAHUSl PA3IMYHBIX (U3MUECKHX 3aKOHOB, paboThl ¢ Tpaduxamu,
NOCTpOeHUsT (PU3NYECKON MOJENH, aHaTu3a UCXOJAHBIX JAaHHBIX WJIM PE3yJIbTATOB.
3amava coiepKUT TpU Borpoca. TpedyeTcs pa3BepHYTOE peleHHE.

3aganue 11 HaneneHo Ha MPOBEPKY MOHUMAaHUSI OOyYarOIMMUCS 0a30BBIX
NPUHIUIOB OOpPa0OTKM AKCHEPUMEHTAIBHBIX JAHHBIX C YYETOM MOTPEUIHOCTEH
u3Mmepenud. lIpoBepser cnocoOHOCTH pa3OupaThCs B HETHIMYHOM CHUTYaLUU.
3anaua coepKUT Tpu Bonpoca. TpeOyeTcst pa3BepHyTOE PEIICHHUE.

9. Cucrema OLEHMBAHUS BBINMOJHEHHUS OTAEJAbHBIX 3aJaHMHA U MPOBEPOYHOU
padoTHI B LEJIOM

[TpaBwiIbHBIN OTBET Ha KaXK10€ W3 3aanuii 1, 3-7 onenuBaetcs 1 6awiom.

[TonHbIN MpaBUIIBHBIN OTBET Ha 3ajaHue 9 oneHuBaercs 2 Oamiamu. Eciu B
OTBETE JONyIleHa OjJHa OomMOKa (OJHO W3 YHCeNl HE 3allMCaHO WA 3aIlliCaHo
HEIPaBWIBHO), BhICTaBisieTcsl 1 Oamr, ecau oba 4ucia 3amucaHbl HEMPaBHIBHO
WM He 3anucadbl — 0 0auioB.

OtBer Ha Kaxkgoe u3 3amanuii 2, 8, 10, 11 omeHuBaeTcs B COOTBETCTBUHU C
KPUTEPUSIMHU.

MakcumanbHbIi epBUYHBIA Oamt — 18.

Taomuna 4
PexoMeHaanuu no nepesoay nepBUYHbIX 0aJ1J10B
B OTMETKH MO0 NATHOAJILHOM HIKAJIe
OTMeTKa 10 NATHOAJILHOM HIKaJIe «2» «3» «» «5»
[TepBuunbIe O6aMITBI 04 5-7 810 11-18

10. Bpem#1 BbINOJIHEHUSI BADHAHTA MPOBEPOYHOM PadoOTHI
Ha BbInosiHeHHE TPOBEPOYHOM paboThI AaeTcs 45 MUHYT.

11. Onucanue JIOMOJIHUTEJIbHbBIX MaTepuaJoB H o0opyaoBaHus,
He00X0AUMBIX VISl IPOBe/IeHNUsI IPOBEPOYHOI padoThI

[Ipu npoBeaeHun pabOTHI MOXET HCIOJIB30BATHCS HEMPOrpaMMUPYEMBbIH
KJIbKYJIATOP.

12. PekxoMeH1anuu Mo nNoAroToBKe K padore
CrnenuanbpHas IMOJAr0OTOBKA K IPOBEPOUYHOM paboTe He TpeOyeTcsl.
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