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CDOHZ[ OLCHOYHBIX CPEACTB UId IIPOBEACHUS HpOMe)KyTO‘IHOﬁ aTTeCTaluu

[NosicuuTenbHas 3amnucka

®onn oneHOUHbIX cpeAcTB (nanee — POC) misg MPOMEXKYTOUHOM arrecTaluu Mo JucuuiuinHe «Metoauka
(hopMHpOBaHUS HKCIEPUMEHTAIBHBIX YMEHHUH 1O (u3nKe B IIKOJIE» pPa3padOTaH B COOTBETCTBUHM C (exepanbHbIM
rOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM BBICIIEI0 00pa3oBaHMs — OakalaBpHaT IO HAIPABJICHHIO MOJTOTOBKH
44.03.05 Ilemarormyeckoe oOpa3oBaHue (C OBYMsS OPOQPIISAMH MOATOTOBKH). YTBEpPXKICH MPHKa30M MHUHHUCTEPCTBA
obpaszoBanuss u Hayku Poccuiickoit ®enepamum ot 22 ¢espans 2018 1. Ne 125 ocHOBHO# npodeccrnoHabHOM
oOpazoBaTensHON mporpammoii Beicuiero oOpaszoBanus 44.03.05 I[lemarormueckoe obpa3oBaHue (C ABYMS MPOQIIIMHA
MOATOTOBKN), mpodmmn «Matemarukay n «Pusuka» ¢ yugeTroM TpeboBaHHMH mpodeccroHambHOro crangapra «llemaror
(memarormyeckasi AEATENFHOCTh B cepe TOMIKOIBHOTO, HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero oOmero
oOpa3zoBaHmsI) (BOCIIUTATEb, YYHUTENb)», YTBEPKACHHBIH TpHKa3oM MUHHCTEpPCTBA TPyda M COLMAIBHOW 3aIIUTHI
Poccuiickoit @enepammm ot 18 okrsaops 2013 r. Ne 544m (3apermctpupoBaH MuHHCTEpPCTBOM IOCTHINH Poccuiickoii
Oeneparun 6 nexadps 2013 r., peructpanmonnsiii Ne 30550), ¢ u3MEHEHUsIMH, BHECEHHBIMU MpHKa3aMu MUHHCTEpCTBA
TpyJAa u coluansHou 3amuThl Poccutickoit @enepanuu ot 25 nexadpst 2014 r. Ne 11151 (3apeructpupoBan MUHHUCTEPCTBOM
toctunmu Poccuiickoit deaeparmu 19 deppans 2015 r., peructpanmonnsiit Ne 36091) u ot 5 aBrycra 2016 r. Ne 422H
(3apeructpupoBad MunucrepcTBoM roctunuu Poccuiickoit denepanuu 23 asrycta 2016 r., peructpanuoHssiil Ne 43326).

Henp ®OC ni1st TPOMEKYTOYHOH aTTeCTallMU — YCTaHOBJIEHUE YPOBHS CHOPMHUPOBAHHOCTH KOMIIETEHIMH (4acTu
kommerenmmi) ITK-1.1, TTK-1.2, TTK-2.1, TTK-2.2.

3amaun @OC 11 MPOMEKYTOYHON aTTeCTAIlH - KOHTPOJIbh KadecTBAa M YPOBHS JOCTIDKEHUS PE3yIbTaTOB OOyUCHHS
1o ()OpMHUPYEMBIM B COOTBETCTBHH C YICOHBIM IJIAHOM IIEPCUUCIICHHBIX KOMITETCHIINH.

TpeboBaHue K POIETypE OLICHKH.

[Tomemenne: momMenIeHne ¢ MPOSKINOHHBIM 000PYJOBaHUEM H J1a00PaTOPHSI.

O6opynoBaHHe: TPOCKTOP, HOYTOYK, IPHUOOPHI I GPU3NIECKOTO SKCIICPUMEHTA.

Pacxoxnbie MmaTepuansl: 6enast Oymara Jjisl IpHUHTEPA.

JlocTyn K TOTOJTHUTENBHBIM CIIPABOYHBIM MaTepuaiaM: CIPaBOYHUKH MO (H3HKE.

Hopwms! BpeMenu: 3auet - moaroroska 30 muH, otBeT 10 MUH; 3x3aMeH - noarotoska 40 MuH, oTBET 15 MuH.

IIpoBepsieMble KOMIIETCHIIMY.

I1K-1. CnocobeH ocyLIeCTBIATh MENArOTHYECKYIO0 AEATENBbHOCTh M0 peanu3alud o0pa3oBaTeNIbHOrO Ipolecca I0
peaIMeTy.

IIpoBepsieMblif HHINKATOP JOCTHKEHHS KOMIIETEHIINH.

[IK-1.1. YMeer peann3oBbIBaTh 00pa30BaTENbHYIO MPOTPaMMy IO IPEIMETY C YUETOM CICHH(PHUKH COJCpPIKaHUS,
METOJIOB 1 MHCTPYMEHTOB COOTBETCTBYIOIIEH 00IacCTH HAYIHOTO 3HAHUA.

IIpoBepsieMblii pe3ynbTaT 00y4yeHHUs: yMeeT (OPMUPOBATH y IIKOJHHUKOB THIIOBBIE SKCHEPHMEHTAIBHBIC CIIOCOOBI
JIEWCTBHH, COOTBETCTBYIOIINE TPUMEPHOIT 00pa30BaTeIbHOM MporpamMmme 1o Qusnke.

Tun (hopma) 3agaHust: MOCTAHOBKA IEMOHCTPAIMOHHOTO SKCIIEPUMEHTA 0 IJAHHOM TeMe IIKOJIBHOTO Kypca (Gpu3nku.

ITpumep THIOBHIX 3ajaHUM (OIIEHOYHBIE MATEPHAJIBI).

BBINOIHUTE 1EMOHCTPAIOHHBIE ONBITHI 10 TeMe «MeXaHHnYeCcKHe KONeOaHus».

O11eHOYHBIH JIUCT K THIOBOMY 33JaHHUIO (MOJIEIBHBIM OTBET).

K WNupukarop Ouenka c(OpMHUPOBAaHHOCTH
ot JIOCTHXKCHUS OOpa3oBatenbHblil pe3yabTaT KOMIIeTeHIH (B Oasax)
KOMIIETECHIIMU
KOMIICTCHIIMH IToporoseiit | [TpoaBunyThlid | Beicokuii
IK-1 IK-1.1. Bericokuid: 3 4 5
Ymeer MOCTaHOBKA JIEMOHCTPAI[MOHHOTO
peanu3oBbIBAT | 3KCHEPUMEHTA B IIOJHOM COOTBETCTBHH C
b HpeABABISIEMBIMH TPEOOBAHISIMH.
obpazoBatens | [IpoaBHHYTBIH:
HYIO MOCTAaHOBKA JAEMOHCTPAaLHOHHOTO
IporpamMMy IO | SKCHEPHMEHTa B COOTBETCTBUH C
HpeaMeTy © MIPEABSBIISIEMBIMU TPEOOBAHHUSAMHE, HO ITPH
y4ETOM 3TOM UMEIOTCS OTAEIbHBIE METOANYECKHUE
crenupuKu HE/I0YETHI.
COZIEPIKAHUS, IToporossrii:
METOJIOB U MIOCTAaHOBKA AEMOHCTPALIOHHOTO
MHCTPYMEHTOB | SKCHEPHMEHTa B COOTBETCTBUH C
COOTBETCTBYIO | NMPEIbSABIAEMBIMH TPEOOBAHUSIMHU, HO TIPH
meit odnactu 9TOM UMEIOTCSI OTAEIbHBIE METOIUIECKUE
Hay4HOTO OLITHOKH.
3HAHHSA

IIpoBepsieMblif HHIUKATOP JOCTHKEHHSI KOMIIETEHIIUH.
[1K-1.2. Peanuzyer 00pa3oBaTeIbHYIO MPOrpaMMy MO HPEAMETY C HCIIOJIB30BAHUEM TEXHOJIOTHH MPOQeCcCHOHANBHON
JESITEIbHOCTH.
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q)OHZ[ OLCHOYHBIX CPEACTB UId IIPOBEACHUS HpOMe)KyTO‘IHOﬁ arTecranun
IIpoBepsieMblii  pe3yabTaT OOYYEHUWs: MCHOJNB3YET COBPEMEHHBIE TEXHOJOTMH (OPMHUPOBAHMS M Pa3BHUTHS
9KCIIEPUMEHTAIILHBIX YMEHUH 1O (H3HKe.
Tun (popma) 3amanus: BeIONHEHKE 1a0OPATOPHBIX pabOT M PELICHUE HKCIEPUMEHTAIBHBIX 33/1a4 MO IIKOJILHOMY
Kypcy (H3UKH B COOTBETCTBUH C TPEOOBAHUSIMH.
[Ipumep THITOBBIX 3a1aHMH (OLIEHOYHBIE MaTEpHAaJIb): BHIIOJIHUTE Ja00paTopHylo paboty «/3mepenue koddduirenTa

YIOPYTOCTH MPYKUHBI.
O1eHOYHBIN JINCT K THIOBOMY 33JaHHUIO (MOJICIBHBIA OTBET):

K WuauxaTop Orenka c(hOpMHUPOBAHHOCTH
o JIOCTUXKECHUS OOpazoBareNbHbBIH pe3ysbTaT KoMmeTeHuH (B 6asax)
KOMITETEHIINU
KOMIICTCHIINH Iloporoseiii | [IponBuHyTHIN | BeICOKMI
IK-1 IK-1.2. Bricokuid: 3 4 5
Cnocoben CTYJICHT CaMOCTOSITEIILHO OCYILIECTBIISIET
UCIIOJNIb30BAT | Y4eOHYIO DKCIICPUMEHTAIBHYIO
b JEATEIBHOCTh Ha OCHOBE COIECP)KaHHS
COBPEMEHHBI | IIKOJBHOTO Kypca (pU3MKH B MOJTHOM
€ TeXHOJIOTUH | COOTBETCTBUH C TPEOOBAHHUAMH.
tdopmupoBar | [TpoaBUHYTHIIA:
usi 1 CTYZICHT CaMOCTOSITEIIHHO OCYIIIECTBIISIET
pa3BUTHUAL Y4eOHYI0 SKCIICpUMEHTAIBHYTO
9KCIIEPUMEHT | JIESITEJIbHOCTh HA OCHOBE COJIEPKAHUS
aJbHBIX LIKOJIBHOT'O Kypca (U3UKH C
YMEHHH 110 HE3HAYUTENILHBIMU HEZI0UETaMHU.
¢busnke [Toporoserii:
CTYJICHT CaMOCTOSITEILHO OCYIIECTBIISIET
y4eOHYIO SKCIIEPUMEHTAIBHYIO
JeATeIbHOCTh Ha OCHOBE COZCPKaHMs
IIKOJIFHOTO Kypca (GPU3UKH, HO TIPH 3TOM
HMEIOTCSI OTAETbHBIE OIIHOKH.

TIK-2. Criocoben OCYHICCTBIIATD NEAArOru4eCKyro ACATCIbHOCTD 110 IPOCKTUPOBAHUTIO 06paBOBaT€J'IBHOFO nponecca 1mo

IpeaMeTy.

HpOBep?[CMLIﬁ HWHAUKATOP JOCTHUKCHUS KOMIICTCHI M.

TIK-2.1. 3Haer:

00pa3oBaTeNbHON JAEATENEHOCTH; COACp)KaHUEe NPO(HUIBHOTO TIpeIMeTa;
COBPEMEHHbIE 00pa30BaTENbHBIE TEXHOJIOTHH, METOAMUYECKIE 3aKOHOMEPHOCTH UX BBIOOpA.
[IpoBepsieMblii pe3yabTaT 00y4YeHUs: 3HAET TEXHOJIOTHIO TTOJIEMEHTHOTO 00yUYEeHHS SKCIIEPUMEHTAITLHBIM YMEHUSM 10

(u3nKe B mIKOJIE.

Tun (hopma) 3aaHust: KOHCTPYHPOBAHUE KOMILIEKCA SKCIIEPHUMEHTANBHBIX 32/1a4 110 TeMe Kypca (hH3HKH.

ITpumep THIOBHIX 3ajaHUH (OIIEHOYHBIE MATEPHAJIBI).
CocTaBbTe KOMIUIEKC SKCHEPUMEHTANbHBIX 3a7ad 1Mo TeMe «Cuma TpeHHs» B COOTBETCTBHUHU C IMPEIbSBISACMBIMHU

TpeOOBaHUAMH.

OICHOYHBIN JINCT K THIOBOMY 33JaHHUIO (MOJICIBHBIA OTBET).

0COOEHHOCTH MMPOCKTUPOBAHUSA 06paSOBaT6J’ILHOI‘O mnponecca,

ITOIXO/IBI

K IUTAaHHPOBAHUIO
(OpMBI, METOIBl M CpEeACTBa OOyYeHHS,

MPOILIECCa, MOIXOIBI
K HHaHHpOBaHI/HO

npeaMeTa; GOopMBl,
METOJbI U CPEACTBA

MIPEIBSBIAEMBIM TPEOOBAHUSM.
IIponBUHYTHII:

OGpaSOBaTGHLHOﬁ COOTBETCTBUEC IIOATIOTOBJICHHOI'O
JCATCIBHOCTH, KOMILJICKCA SKCIIECPHUMCHTAJIbHbIX
COJZCPIKaHue 3a7a4 NpeAbABISICMbIM TpC6OBaHI/I§IM,
HpO(l)I/IJ'ILHOFO HO IIPpHU 5TOM UMCIOTCS OTACIIbHBIC

METOJMYECKUC HEAOUCTHI.
IToporoB.erii:

oOyueHms, COOTBETCTBUE MOATOTOBICHHOTO
COBpPEMEHHEIC KOMILIEKCa SKCIIEPUMEHTAIBHBIX
oOpa3oBaTeNbHBIE 3a[a4 IpeAbABISIEMBIM TPEOOBAHUAM,
TEXHOJIOTHUH, HO TIPH ATOM UMEIOTCSI OT/ICIbHBIC
METOIMYECKIe

K WNunukatop OrneHka C(bOpMI/IpOBaHHOCTI/I
0 .
A JIOCTHKEHUS OO0pazoBarTeNbHBIA Pe3yIbTaT KOMIIETeHIH (B Oasuiax)
KOMITETEHIINN - - -
KOMIIETCHIIUX Ioporossiii | [IpoaBunyTsIil | Beicokuit
IK-2 [K-2.1. 3naer: Bricokuid: 3 4 5
0COOEHHOCTH MIOJTHOE COOTBETCTBHE
MIPOEKTHPOBAHNUS MTOJITOTOBJICHHOTO KOMILIEKCa
00pa30BaTeNFHOTO 9KCIEPUMEHTAIBHBIX 3a/1a9

Crpannna 3 u3 13



q)OHZ[ OLCHOYHBIX CPEACTB UId IIPOBEACHUS HpOMe)KyTO‘IHOﬁ aTTeCTaluu

3aKOHOMEPHOCTH HX
BEIOOpa

METOJHYCCKUE WK (HU3NICCKHE
OLINOKHU

[IpoBepsieMblii UHAMKATOP TOCTHUKEHUS KOMIIETCHIINH.

[MK-2.2. Ywmeer ¢QopMynmupoBaTh AWAAKTHUECKHE LETd M 337aud  OOy4eHUs; IPOEKTHPOBATH 3JIEMEHTHI
00pa3oBaTeNbHOM MPOrpaMMbl 110 TPEeIMETy; IUIaHHPOBaTh M MOJCIMPOBATh Pa3iIM4YHbIC OpraHU3alMOHHBIE (GOpMBI B
npouecce 00y4eHust; 000CHOBBIBATH BHIOOP METOJOB 00y4eHUs M 00pa30BaTEIbHBIX TEXHOJIOT UM, NCXO/IS U3 0COOEHHOCTEH
coJiepkaHusi y4eOHOTO Marepuaia, Bo3pacTta u 00pa3oBaTeNIbHbIX MOTPEOHOCTEH 00y4aeMBbIX; MJIAHUPOBATH MCIIOJIb30BAHHE
Pa3IMYHBIX 00pa30BaTENbHBIX PECYPCOB.

[IpoBepsiemMblii  pe3ynpTaT OOy4deHHsS. yMeeT IIPOSKTHPOBAaTh
9KCIIEPUMEHTAIBHBIX YMEHUH yJalIuxcs OCHOBHOH 1 MPOQIILHON IIKOJIBI.

Tun (dpopma) 3amanns: paspaboTka MOZEIeH YPOKOB PEIICHHS SKCIEPHUMEHTANBHBIX 3a/1a4 110 (U3HKE B COOTBETCTBHU
C COBPEMEHHBIMH METOAWYECKHMMHU KOHLENIUAMH M BO3MOXHOCTAMU COBpeMeHHBIX TCO u 3KcIepHMEHTaIbHOIO
OCHAILCHUSL.

[Tpumep TUMOBBIX 3aaaHuil (OLEHOYHBIE MaTepuaibl). Pa3paboTaiiTe MoJenb ypoka pelieHHs dKCIIePUMEHTAbHBIX
3a/1a4 1o TeMe «l'a30BbIe 3aKOHBI».

CIOCOOBl W METOOWKH  (hopMHUpOBaHMSA

O11eHOYHBIH JIUCT K THIOBOMY 33JaHHUIO (MOJIEIBHBIA OTBET).

mporecce o0ydeHus;
000CHOBBIBATH BEIOOD

TpeOOBaHUSIM NPU
HAJTNYNH HEOOJIBIITNX

METOJIOB O0YUEHHS U HEJI0YETOB.
00pa3oBaTeIbHBIX IoporoB.srii:
TEXHOJIOTUH, UCXO0s U3 MOJIENIb ypOKa
0COOEHHOCTEH colepxaHus COOTBETCTBYET
yueOHOro MaTepHana, IPeIbABISEMbIM

BO3pacTa 1 00pa3oBaTENbHBIX
MoTpeOHOCTEH 00yJaeMbIX;

TUTAHUPOBATH UCTIOJIE30BAaHNE
Pa3IUYIHBIX 00pa30BaTEIHHBIX

pecypcoB

TpeOOoBaHUAM NPU
HaJIMYUU OJHOU-IBYX
METOAMYECKHUX I
(hHU3MIEeCKHUX OMNOOK

Kon Hiicarop O0pa3oBaTeNbHBIN Ouenia chopupoBanHocTn
JOCTUKEHUSI KOMITeTeHIINH (B Oasnax)
KOMIETEHINH pe3ynbTar . — =
KOMIICTCHIUH IToporossiii | IIponBunyThlii | Beicokuit
IK-2 [IK-2.2. Ymeer Bricokui: 3 4 5
(hopmympoBaThH MOJIENb YPOKA MOTHOCTBIO
JUIAKTUYECKUE LIETH U COOTBETCTBYET
33724y 00ydeHHS; IPEIbABISEMBIM
MPOEKTUPOBATH IIEMEHTHI TpeOOBaHUSM.
oOpa3oBaTensHON porpaMmsel | [IpoaBHHYTHII:
0 MPeAMETY; IUTAHUPOBAaTh U | MOJIENb yPOKa
MOJICIUPOBATh PAa3IUYHBIC COOTBETCTBYET
OpraHU3aIOHHbIE (POPMBEI B MPEIbABISEMBIM
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MeTOZ[I/I‘leCKI/IC MaTepHraJibl, OMPCACIIAIOINEC IMTPOUCAYPY U KPUTCPUUN OLICHUBAHUA C(i)OpMHpOBaHHOCTI/I
KOMHGTGHHI/Iﬁ pyu MpOBCACHUU HpOMC)KyTO‘IHOﬁ aTTeCTalun

[TpumepHSBIii TepedeHb KOHTPOJIBHBIX BOIIPOCOB
OyHKINHU, MECTO ¥ 3HAUYCHHE SKCIEPUMEHTAIBLHOM NI TEIbHOCTH YYEHHKOB B CUCTEME 00y4eHHs (hH3HKeE.
Buzpl sKCriepuMeHTaNIBHOM JeTeTbHOCTH IKOJIBHUKOB IPH 00y4eHUH (BU3HKE, UX OCOOCHHOCTH.
TpebGoBaHuS K JEMOHCTPALIMOHHOMY 3KCIIEPUMEHTY N0 (PU3MKE B LIKOJIE.
TpeboBaHms K OpraHU3aIH Ja00PATOPHOTO MPAKTUKYMA IO (PU3HKE B IIKOJIE.
TpeGoBaHms K OpraHU3aINH (YU3NMIECKOTO MPAKTHKYMa 110 (PU3HKE B MIKOJIE.
MOHHTOPHHT, KOHTPOJIb U OLIEHKA CAMOCTOATEIBHOM SKCIIEPUMEHTAIBHOM paboThl yUaIMXCcsl IPH YCBOCHUH HMH

IIKOJBHOTO Kypca (BU3UKH.

7.
8.
9.
10.
11.
12.
13.
14.
IIIKOJIBL.
15.
16.

Pouts 9KcnieprMeHTaNIBHO JIeITeNbHOCTH IIKOJIBHUKOB JIISl UX MHTEJUICKTYaJIbHOTO Pa3BUTHSL.

Crnoco0bI OpraHu3anuy IKCIIEPUMEHTAILHON AEATEIBHOCTH HIKOJILHUKOB MPH 00y4eHUN QU3NKe.

OCo0EHHOCTH HIKOJIBHOTO JIEMOHCTPAILIMOHHOTO SKCIIEPHUMEHTA.

Oco0eHHOCTH MIKOJIBHBIX JJA00PAaTOPHBIX padoT.

Crneunduka opraHuzaliy 1 MpoBeJeHUs PU3NIECKOTo MPAaKTUKyMa B IIKOJIE.

JlomaniHue OImbITH ¥ SKCIIEPUMEHTANIbHBIE UCCIEA0BaHMUS 10 (PU3HUKE.

Crenu¢uka pemeHus SKCIepUMEHTAIBHBIX 3a1a4 110 QU3HKe.

dopmupoBaHHe YMEHHUH HAOMIOAATh NMPU MPOBEACHUH (H3UYECKOTO SKCIICPUMEHTA y yYalluXcs OCHOBHOM

YnpaBneHne SKCIIEpUMEHTaILHON pabOTOH ydamuxcst pyu YCBOSHHH UMH N30paHHBIX TEM Kypca GH3HKH
Crneunguka KOHKPETHBIX BHIOB AKCIICPUMEHTAIbHOW pabOTHl ydaluxcs NpPH H3YyYCHWH W30paHHBIX TEM

IIKOJIFHOTO Kypca (DU3HUKH.

17.

OCo0eHHOCTH MPOBEPKH IKCIIEPUMEHTAJIBHBIX YMEHHH LIKOJIBHUKOB B PaMKaX OCHOBHOT'O TOCYJapCTBEHHOTO

9K3aMeHa 1o (PU3UKe.

18.
19.
20.
21,
22,
23.
24,
25.

HIKOJIC.

1.
2.

Crierruika NIKOJIBHOTO IEMOHCTPAIIMOHHOT'O SKCIIEPUMEHTA TI0 MEXaHHKE.

Crienprika NIKOJIBHOTO IEMOHCTPAI[MOHHOT'O 3KCIIEPUMEHTA M0 MOJICKYJISIPHOM (hU3HUKE.

Crienrprika NIKOJIBHOTO IEMOHCTPAI[HOHHOTO 3KCIIEPUMEHTA T10 DJICKTPOIUHAMHUKE.

Crierruika NIKOJIBHOTO IEMOHCTPAIIHOHHOT'O 3KCIIEPUMEHTA [0 TEOMETPHUYCCKON ONTHKE.

Crienprika MIKOIHHOTO IEMOHCTPAIIHOHHOTO SKCIIEPUMEHTA TIO0 (PU3UIECKOM OTITHKE.

OnuMnuaaHble SKCIIEPUMEHTAIIBHBIE 3aJaUH.

®u3nyecKuil SKCIEPUMEHT B CUCTEME YIPABICHUS HHTEUIEKTYaIbHBIM Pa3BUTHEM LIKOJIBHUKOB.

Om3MUecKuil IKCIIEPUMEHT KaK CPEACTBO (POPMHPOBAHUS TOJOXKHUTEIFHOW MOTHBAIINH K M3YYCHHUIO (DM3UKH B

HepequL TEM MHAUBUAYAJTBbHBIX 3aJIaHuN U IMPOCKTOB IJIA CTYACHTOB
KOHCprHpOBaHI/I€ KOMILJICKCA 3a/1a4 ¢ ACMOHCTPAIMOHHOI'O CTOJIA 11O H36paHHBIM TEMaM Kypca (1)I/ISI/IKI/I.
KOHCprHpOBaHI/I€ KOMILJICKCA 3a/1a4 KOMIUJICKCA THUIOBBIX 3KCHECPHUMCHTAJBbHBIX 3aJa4d 110 I/I36paHHBIM TEMaM

Kypca QpHU3HUKH.

3.

KOHCprHpOBaHI/Ie KOMIIJICKCA 3aJa4 KOMIUIEKCA IMOUCKOBBIX OKCIICPUMEHTAJIbHBIX 3aj/ia4 110 I/I36paHHBIM TECMaM

Kypca (DU3HUKH.

PN s

HO,H60p TEMATUKU MPOCKTOB IKCHCPUMCHTAJIBHOI'O XapaKTepa AJId yHallluXCs OCHOBHOM IITKOJIBI.

HOJI60p TEMATUKU MPOCKTOB SKCIECPUMCHTAJILHOI'O XapaKTepa AJId ydallluXCsa CTapero 3BC€Ha.
HpoeKTI/IpOBaHI/Ie TEMATUKU JOMAITHUX OKCTIEPUMECHTAJIbHBIX HUCCJEIOBAaHUM IS yqamuxcs OCHOBHOM IITKOJIBI.
HpOCKTI/IpOBaHI/Ie KOMIUICKCA MMPOCTBIX ONBITOB I YHAIIUXCA OCHOBHOM IITKOJIBI.

KOHCprHpOBaHI/IC KOMIUICKCA JKCIICPUMEHTAJIbHBIX SaﬂaHI/Iﬁ Kak CpeACTBa IMOATOTOBKH IIKOJBHUKOB K

OJIUMITHagaM I10 (1)I/IBI/IKG .

9.

KoHcTpynpoBaHne Komruiekca Y4YeOHBIX OJKCIEPUMEHTANbHBIX (HU3MYEeCKHX 3aaad B CBeTe MpoOIeMbl

CTaHOBJICHUS YHUBEPCAJIHHBIX YUEOHBIX IEHCTBUH IPU YCBOCHUH (PU3MUECKOTO COICPIKaHuUsI.

10.

KOHCprHpOBaHI/IC KOMILJIICKCa y‘IC6HBIX OKCIICPUMCHTAJIbHBIX (1)PI3PI‘{CCKI/IX 3aJ1a4 B CBCTC HpO6J’IeMLI IIOArOTOBKH

K UTOTOBOI aTTeCTally MKOJIBHUKOB I10 (1)I/I3I/IKC.

11.
12.
13.
14.
15.

BreinonHeHrne 1eMOHCTPAIIMOHHBIX ONBITOB MO MEXAHUKE.

BrimonHeHNE TEMOHCTPAITMOHHBIX OTBITOB IO MOJIEKYJISIPHOH (pru3uKe.

BrinosnHeHue 1eMOHCTPAMOHHBIX ONBITOB 110 3JIEKTPOIMHAMUKE.

BreinonHeHrne 1eMOHCTPAIIMOHHBIX OIBITOB MO OINTHKE.

KoHcTpynpoBaHre KOMIUIEKCOB YKCIIEPUMEHTANBHBIX 33]1a4 10 W30paHHBIM TeMaM Kypca GU3UKHA U OpraHu3aIus

peUICHUA OTUX 3aJ1ad.

16.
17.

W3sroroBneHre caMoOAeIbHBIX TPUOOPOB 110 H30PAHHBIM TEMAaM IIKOJIBHOTO Kypca (PH3HKH.
Pa3paboTka KOHCTIEKTOB YPOKOB PeIICHHS IKCIIEPUMEHTAIBHBIX 3324 10 (PU3UKE B IIKOJIE.
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[TpumepHBIH cIMCOK (PPOHTAIBHBIX JA00OPATOPHBIX PadOT

Ne Hazpanue O6opynoBanne JIut-pa
Beckl ¢ pazHOBecaMu, H3MEPUTEIbHBIN IUIMHAP (MEH3ypKa), TBEPIOE
W3mepeHue mIOTHOCTH TBEPAOTO p > M3MEp ! P ( ypKa), TBEpA
1. rena Teno (METAIMYeCKUH UWIMHAP), IUIOTHOCTh KOTOPOTO HYKHO 5
OIIPEAEINTh, HUTKA
Wzyuenne nBwkenus tena mo | lllratuB ¢ mydTol W Nankoi, JuHEHKa M3MEpUTEIbHAS, ITUPKYIIb,
2. | OKpY>KHOCTH TOJ ACHCTBHEM CHJI | TUHAMOMETp J1a0OpaTOpPHBIN, BECHl C pa3HOBECaMH, IIapWK Ha HUTH, | 2,7
YIPYTOCTH H TSKECTH KYCOK IIEHOIJIACTa C OTBEPCTUEM, JIUCT OyMaru
3 Wzyuenne 3akoHa coxpaHenus | llltatuB ¢ wmydroil ¥ mankoi, IHHAMOMETP JAaOOPaTOPHBIL C 27
" | MexaHMYECKOW YHEPTUHI ¢uKcaTopoMm, THHElKa MacITabHas, rpy3 Ha HUTH JUIHHOH 25 cM '
Hccnenosanue 3aBUCUMOCTH
4 cuiibl yrnpyroctd ot ymiunHenus | llltaTu ¢ MydToii 1 nankoi, NpyXuHa CIipalibHasi, Ha0Op IPy30B 110 7
" | Opy>KUHBI. Wzmepenne | 100 r, muHeiika MacurrabHas
XKECTKOCTH MPY>KUHBI
HccnenoBanue cuiabl  TpeHUs
5 CKOJIBXKEHUS. Wzmepenne | JlepeBsiHHBIH OpYCOK, JepeBsiHHAs JMHEHKa, Habop rpy3oB mo 100 r, 7
" | koaddurmenta TPEeHUs | AUHAMOMETP
CKOJIBXKECHHUS
6 Hccnenosanue ycnoBuii | Peruar Ha mraTuBe, HaOOp TPY30B, MHEIKa MaciITaOHAas, TUHAMOMETD 5 7
" | paBHOBECHsI pplyara 1a00paTOPHEIHA '
7 Breruncnenne KIIJl wakmonHo# | JJocka, nuHaAMoMeTp naboOpaTOPHEIHA, JHHEHKa MacimiTaOHas, OpycoK, 5
" | mrockocTH IITaTHB ¢ My(TOH 1 JIAaKOH
Wzmepenne YCKOpEHHS N . .
Yacel C CeKyHAHOW CTpENKOH, JHMHEHKa MacmrTabHas, LIapHK C
8. | cBobomHOTO mageHus C N 3,7
OTBEPCTHEM, HUTb, INTATUB C My(PTOH U KOJIBIIOM
TIOMOIIBIO0 HATSIHOTO MasiTHUKA
9 Wzmepenne ynensHO# | CTakaH ¢  BOJOH, KaJOpUMETp, TEPMOMETp, BECHl, THpH, 4
' | TEII0EMKOCTH BEUIECTBa METATMYECCKUI IUIHHAP Ha HUTH, COCYA C TOpsidel BOTOH
CrexnsgHHas TpyOKa, 3aKphITas C ONHOTO KOHIA IIHHOW 60 MM u
10 OmneiTHas npoBepka 3akoHa ['eil- | nuamerpom 8-10 MM, IIMHApUYECKUH cocyln BelicoTo 600 MM u 2
" | JIroccaka nuametpoM 40-50 MM, HanoIHeHHSBI ropsiaeit Bogoi (60°C), cTakas ¢
BOJIOM KOMHATHOHN TEMIIEPATYphl, IUIACTUINH
Barapeiika Ha 4,5 B, ammepmerp co mkanoif 10 2 A, BOJBTMETP CO
Wzmepenne D/IC u BHyTpeHHETO pex S PMETP oV ’ R
11. mkanod 1o 6 B, peocrar 1a00opaTOpHBIA, KIHOY, MPOBOAA 2
COTIPOTHUBIICHUS] HICTOYHHUKA TOKA
COCIMHUTENIbHBIE
Wzyuenne mapamnensHoro u | Mcrounmk Ttoka (Oatapeiixa Ha 4,5 B wnm BepsMmuTens), 1Ba
12. | mocnenoBaTeIbHOrO COEAMHEHUs! | MPOBOJIOYHBIX PE3MCTOPA, aMIIEPMETP U BOJLTMETP J1a0OPaTOpPHBIE, 2
IIPOBOHUKOB peocTaT, K04, COeIMHUTEIbHbIE TIPOBOJIA
13 Wzmepenne IEKTPUUECKOTO | MICTOYHMK TOKA (BBINPSIMUTEINb), HUKSIIMHOBAsI CIUPaJlb, aMIIEPMETP U 4
' | compoTuBIEHHs IPOBOIHHUKA BOJITMETP J1a00PATOPHBIE, PEOCTaT, KJII0Y, COSTMHUTEIbHBIE TIPOBOJIA
W3mepenne onrtuueckoil cuibl U | JInHelika MaciiraOHas, coOuparomas JIMH3a Ha MOJACTaBKe, JIAMITIOUKA
14. | doxycnoro paccTosHMS | HA TIOJCTaBKE C KOJMA4YKOM, KCTOYHHK TOKAa, BBIKJIIOYATENb, 3
coOuparouiei JIMH3bI COE/IMHHUTEIIbHBIE TIPOBOJIA, IKPaH
[InockonapainnenbHas CTEKJISHHAs IUIaCTUMHA, Jammodka Ha 3,5 B,
Wzmepenne TIOKa3aTes .
15. HCTOYHHUK TOKA, METAJUIMYECKHHA 3KpaH CO INENbl, JUCT Oymaru B 3
TIPEJIOMIICHUSI CTEKIIa
KJIETKY, KapaHJaul, HHPKyJb
Wsmepenne panuubl  cBetoBod | Audpaknuonnas pemerka c nepuomoM 1/100 wmm  1/50  wmm,
16. | BosHBI c MIOMOIIBIO | PKCIEPUMEHTAIbHASl YCTAaHOBKA W3 INTATHWBA, JHHEHKH, SKpaHa CO 3
JU(paKIIMOHHON pemeTKn IIEeTBI0 ¢ MIUJTIMETPOBOH IIKAJIOHN, JIaMITa HAKaJIMBaHMS WM CBeda
CriexTpajibHbIe OkH C  BOJOpPOIOM,  TelHeM HEOHOM
HaOmromeHne — CIUIOIIHOTO  H P . R AOpOLIOM, ’ ’
17. BBICOKOBOJIBTHBII ~ MHAYKTOP, HWCTOYHHMK MUTaHHs, CTeKIsiHHas | 3,6

JINHEWYaTOro CIEKTPOB

IJ1aCTHHA CO CKOMICHHBIMU I'PaHAMU WJIN CIICKTPOMETP
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O606H16HHLIﬁ TJ1aH MOCTaHOBKH JE€MOHCTPALMOHHOTI'O OIIbITa

1. Ha3BaHnwue omsiTa.

2. llens MOCTaHOBKH OIIBITA.

3. Meron (crioco® TOCTHKEHHUS LIENN).

4. CpencrBa NOCTaBKM OIBITa (CXE€Ma WM PUCYHOK JKCIIEPUMEHTAJIBHOW YCTAaHOBKH, OOBEKT MCCIICTOBAHUS,
MaTepHabl).

5. PesynbraT u ero oObsSCHCHHE.

6. BrBog.

Wuctpykuus k maboparopHoit padore Nell. [ToHATHS MEXaHUKH
BBINOTHATH OTBITHL
1. PaBHOMEpHOE ABIM)KEHHE ITy3BIPbKA BO3JyXa B CTCKIITHHON TPYyOKe.
2. OTHOCHTEIBHOCTh MEXaHHMYECKOTO JBHKEHUS: OTHOCHUTEIBLHOCTH MOKOSI, CIIOKEHUE MEepEeMELIeHHH, 3aBUCUMOCTh
TPaeKTOPUH OT BHIOOpA CUCTEMBI OTCUETA.
3. Tlanmenwue Ten B BO3AyXe M B pa3pshKEHHOM MpocTpaHcTse (TpyOka HeroToHa).
4. SlBneHue WHEPIMU M UHEPTHOCTD TEJ.
5. CpaBHeHMe Macchl IBYX TeJ [0 UX B3aMMOJEHCTBHIO Ha IIEHTPOOEIKHOM MallnHe.
6. JluHeliHast U yrioBast CKOPOCTH IIPH ABHKEHUH 1O OKPYKHOCTH.
7. V3amepeHne ycKopeHHs CBOOOIHOTO ITa/ICHHS.
WucTpykmms k maboparopHoii pabote Nel2. [ToHATHS 1 3aKOHBI IWHAMHUKH U CTaTHKU
BEINOTHATH OTIBITHL
CrnoxxeHue cuil.
Tpetuii 3akoH HeloToHa.
Cuina ynpyroctu. 3akoH I'yka (3aBHCHMOCTB CHUIBI YIIPYTOCTH OT BEJTMYMHBI YUTHHEHHSA).
Cutsl TpEHUS MOKOSI, CKOJIB)KEHUS M KaueHus. OnpeneneHne KoapGUIUeHTa TPEHHS.
Bec. HeeecomocTs.
VYcnoBus paBHOBecHs Tell. Y CTOMYMBOCTh paBHOBECHS TEN.
Wuerpykuus k naboparopHoii padore Nel3. 3akoHbI COXpaHEHHUS] B MEXaHUKE
BBINOTHATH OMBITHL

ourwhPE

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE NIBMKEHHE.

V3meHeHne 3HEpIruy IpH COBEPIICHUN PabOTHI.

B3anMHBIe NpeBpalEeHNs DHEPTUU.

3aBHCHUMOCTB JJaBJICHUS TBEPAOTO TENa Ha ONOPY OT AEHCTBYIOIIEH CUIBI U TUIOIAAH OMOPHL.

IoxbpemHas cuna Kpblia.

Nuctpykuus k naboparopuoit padore Nel4. Mexanndeckue KoJieOaHMsI U BOJTHBI

BEINOTHNTG OTBITHI.

CBoOozHbIe KOIeOaHusl rpy3a Ha HUTH U Ipy3a Ha MPYKUHE.

Ilepron n yacrora KonebaHuil HUTSIHOTO MasTHHKA. [lepros 1 yactoTa KojeOaHUH MPYKUHHOTO MasTHUKA.

BrIHyXIeHHbIE MEXaHUYECKHEe KOJIeOaHHs.

Pe3onanc kxone6aHuil MasTHUKOB.

ABTOKOJI€0aHNS HA TPUMEPE YaCOBOTO MEXaHU3Ma.

3amuch Koe0aTeIbHOTO JIBIKEHNSI.

WucTpykums k maboparopHoi padote Nel5. Mexanudeckue KOJIeOaHUS 1 BOHBI

BbINONHUTB ONBITHL.

OOpazoBanue U cenuguKa NONEPeyHbIX U NPOJOIBHBIX BOJIH.

KoneOGmromnieecs Teno Kkak HCTOYHHUK 3BYKa.

3aBHCHMOCTH BBICOTHI TOHA 3BYKa OT YaCTOTHI KOJIGOAHNH M CKOPOCTH JIBM)KEHHUS! HICTOYHHMKA 3BYKA.

3aBHCHMOCTB TPOMKOCTH 3BYKa OT aMIUTUTYABI KOJIeOaHHH.

AKYCTUYECKHI1 pe30HaHC.

Crosdas BosHa.

WnuTepdepeHIys 3ByKOBBIX BOJH.

Wuerpyknus x naboparoproii padote Nel6. MonexymnspHas gpuznka

BBINONHUTD OMBITHI.

eoakrwnPE oak~kwnpE

Nook~wbdRE

CxrMaeMoCThb ra3os.

Juddysus B xxuakocTsx. Moaenb OpOYHOBCKOTO JIBHIKCHHS.

3aBHCHUMOCTb JJaBJIICHUS ra3a OT 00beMa IIPH MOCTOSTHHOW TeMITepaType.
CoxpaHeHne 00beMa KHUIKOCTH IIPH H3MEHEHHH (POPMBI COCY/Ia.

Kunenne Boap! ipy MOHMKEHHOM JIaBlIeHUH. [I0CTOSTHCTBO TEMIIEPATYPHI KUTIEHUS KUIKOCTH.
M3mepeHne BIa)KHOCTH BO3/yXa IICUXPOMETPOM U TUTPOMETPOM.

M3mepenne naBieHus Bo3ayxa 6apoMeTpoM.

TloBepxHOCTHOE HATSHKEHHE.

CMmaunBaHue.

0. KanwuisipHbie sIBICHUS.

WHcTpykims k taboparopHoii padote Nel7. DnekTpocraTuka

BOooNoghwNE
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BEINOTHNUTD ONBITHL
Onekrpuzaiys Tei. [Ba poja dIeKTpHUYECKUX 3apsIoB.
VY CTpoicTBO U IeHiCTBHE 3JIEKTPOCKOIA U IIEKTPOMETPA.
DJeKkTpu3alys TPeHUEM, KOHTaKTOM, BIHSHUEM.
[TpoBOAHUKH 1 U30JISITOPHI.
[TpoBoaHUKH B TIOJIE. DJIEKTPOCTATHYECKAs MHAYKIUS. DJIEKTPOCTATHIECKas 3allHTa.
Husnextpuku B nose. [lonsipuzanys.
YcTpolcTBO KOHIEHCaTOpa. DHEPTHs KOHACHCATOPA.
3aBUCHMOCTh 3JIEKTPOEMKOCTH KOHICHCATOpa OT pPACCTOSHUS MEXIy IUIAaCTUHAMH, IUIOMIAAW IUIACTHH U
JVIIEKTPUIECKON MPOHUIIAEMOCTH CPEJIBL.
9. VcerpoiicTBO M NPHHIHI ASHCTBHS ANEKTPOGOPHON MAIITIHEIL.
Wucerpyknus x naboparopHoii padote Nel§. 3akOHBI HTOCTOSIHHOTO TOKa
BBINOTHAUTD ONBITHL
1. Hcrouynukn mocTossHHOro Toka. CocTaBieHHE JJIEKTPUUECKON Nenu. V3MepeHHe cuilbl TOKa amIepMeTpoM M
HaIpsHKeHUsT BOJILTMETpoM. HabiroieHrne mocTosTHCTBa CHIIbI TOKAa Ha PasHBIX Y4acTKaX HEPa3BETBIICHHOW 3JIEKTPUYECKOU
LeMu.

ONoaRrWNE

2. 3akon Oma jus y4acTka nenu. PeocraT, MarasuH CONpPOTUBIICHHH W MOTEHLIUOMETpP: YCTPOHCTBO, Ha3HA4YCHUE,
HNPUHIUI JEHCTBUS.
3aBHCHMOCTb CONPOTUBIICHUS METAIIIMYECKOTO IPOBOJHHUKA OT TEMIIEPATYPHIL.
ONEeKTPUUYECKUl TOK B ANEKTPOIUTAX. DNEKTPOIH3. 3aBUCUMOCTh COIPOTUBIICHHUS 3JIEKTPOIIUTA OT TEMIIEPATYPBHIL.
3aBHCHUMOCTB JEKTPOIPOBOIHOCTH MOIYNIPOBOJAHUKOB OT TEMIEPATYPhI U OCBEIICHHOCTH.
Honnzanus razos. HecamocTosTenbHBIN pa3ps B rasax.

WucTpykms k maboparopHoi padote Nel9. JIeiicTBHS MOCTOSHHOTO IEKTPHYECKOTO TOKA

BEINONTHUTG OMBITHI.

TemmoBoe nelCTBHE DIEKTPUUECKOTO TOKA.
OmsIT Dpcrena.
MaruuTtHoe 1nose Toka. JIMHUM MarHuTHOIO MOJIS.
MarautHoe B3aUMOJEHCTBUE IIPOBOJHUKOB C TOKOM.
JlelicTBMe MarHUTHOTO TOJIs [yTOOOpa3HOro MarHuTa Ha MPOBOJHHUK C TOKOM.
YeTpoHCTBO M MPUHLIMIT AEUCTBUSI 3JEKTPOABUTATES.
YeTpoHCTBO M MPUHLIMIT AEHCTBUS TPOMKOTOBOPUTETISL.

ook w

Nogok~rwbdpE

Wuctpykums k maboparopHoit padote Ne20.
DNeKTpOMarHuTHast HHIYKIUS U 3JEKTPOMArHUTHBIE KOJIeOaHus
BEINOTHNTG OTBITHI.
1. OnextpomarautHas uHIyKIwsS. Omneitel @apages. 3aBucumocts DJIC HHIYKIHMH OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO NOTOKA.
2. JlemoucTtparus npasuia JIeHna.
3. CaMOUHIYKITHS.
4. CB0OOIHbBIE ANEKTPOMATHUTHBIE KOJICOAHHS.
5. BbIHyX/E€HHBIE 3JeKTpOMarHWTHbIE KoieOaHus. IlomydeHne mepeMEeHHOro IOKa NpH BpalleHWH BHUTKA B
MarHuTHoOM mose. PesonaHc.
6. VYcrpoiicTBo 1 AelicTBHE TpaHChOpMATOpa.
Wuctpykums x maboparopHoit padote Ne2 1. ['eomerpudeckas onTuka
BEINOTHATH OTIBITHI
Hcrounuku cBera.
[IpsimonuHEiHOE pacnpocTpaHeHue cBeTa. TeHb U NOJyTEeHb.
3aKoH oTpaxxeHHs cBeTa. [Iperomienne ceera.
4. Xon mydeil B coOuparomieil JMH3e U B paccemBaronieil nuH3ze. DOKychl cOOMparomeid U paccenBaOIIEH JTHH3.
[omyuerne n300paXeHNH C MOMOIIBIO JIUH3.
5. TlomHOe OoTpa’keHHE CBeTa.
WHucTpykims k maboparopHoii padote Ne22. dusndeckas onTuka
BBINOTHATD OTIBITHI
1. ucnepcus Genoro ceeta. [lomydeHne criekTpa ¢ HOMOIIBIO TIPU3MBL.
2. udpakuus ceera Ha HATH. [udpakuns ceera Ha orBepcTHu. [losrydeHne criekTpa ¢ MOMOIIBI0 AU(PPAKIIUOHHOH
peLIeTKH.
3. Wnrepdepenuns cera (bunpusma dpenens). Matepdepennus csera (konpua HeroToHa).
4. Omsit IOHTa (MHTEpdEpEeHIINs CBeTa HA ABYX IIETAX).
5. Tlomspusanus cBeTa.

wn e

IIpuMepHBIii CIUCOK TBOPUYECKUX HKCIIEPUMEHTAJIbHBIX 3alaHUN
Mexanuka
1. 3MepuTh MIOTHOCTh HEU3BECTHOTO BELECTBA.
ObopynoBaHue: CTCKJITHHBIA CTaKaH C BOJAOW, MPOOMpKA, IMHEHKA M3MEPHUTEIbHASl, HEU3BECTHOE BEUIECTBO B BHUJIC
HEeOOJIBIIMX KYCKOB (METAIUIMYECKUIT AIIOMUHUI WM LIMHK B TpaHyJiax).
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2. Onpenenuts KOAQQUIMEHT TPEHHS CKOJIBKEHHS CTAJIH 110 JIEPEBY.

O6opyznoBaHue: JiBa CTIBHBIX I1apa quameTpoM 1,5 - 2,5 cM, aBe H3MEpUTEIIbHbIC JINHEHKHU JIePEBSIHHbIC, TIACTHIINH.

3. Paccuuraiite BpeMs ABMXKEHHS KOJIbIA [T0 HAKIOHHOM MIOCKOCTH, U3MEPbTE BpeMs IBUKEHUS KOJIbLAa TPAKTHUECKU
U CpaBHUTE MOJTyUYEHHBIC Pe3yNIbTaThI.

O06opyznoBaHue: KOJIBIO, HAKJIIOHHASI IUIOCKOCTB, JIMHEHKa H3MEpHUTENbHAs, CEKYHI0MEp, IITaHT €HIIUPKYJIb.

4. PaccuurtaTh BpeMs, 3a KOTOpO€E Bpallaloluiics AUcK (MasTHUK MakcBena) omycTurcs Ha paccrossHue H. PacueTst
MPOBEPHTE IKCIIEPUMEHTANIBHO. ([[BIKCHNE TPOUCXOANT U3 COCTOSIHUSI MOKOSI MO ICHCTBIEM CHIT TSDKECTH U CHJT YIIPYTOCTH
JBYX BEPTHKAJIBHO PACIOJIOKCHHBIX HUTEH, HABUTHIX HA OCh JFICKA).

O6opynoBaHHe: JWUCK TPAMIDIACTUHKH (BHHIUIOBOM) C KapaHAAlloM B KadecTBE OCH, INTATHB, HUTH, JIMHEHKa
U3MEPHUTENbHAS, CEKyHAOMED, INTAHT €HIIUPKYJIb, BECHI C PA3HOBECOM.

5. HccnenoBaTh 3aBUCHMOCTD MEPHO/A MaJbIX KOJICOaHHUH IIIACTHHEI, TTOJOXKEHHON Ha MIIHHIPUYECKYIO OTIOpY, OT
pa3MepoB IJIACTUHBI U pajuyca IUINHIPA.

O06opyznoBaHue: YeThIPE NPSIMOYTOJIBHBIX IJIACTHHBI PA3HOTO pa3Mepa, CEKyHA0MEp, U3MEpHUTEIIbHAs JIMHEHKa.

6. lccrnenoBath 3aBUCUMOCTB Iepuoia KojiebaHni (pU3nuecKoro MasiTHUKa OT BBIOOpa TOUKH IOJIBECA.

O6opyznoBanue: MTaTHB ¢ My(TOI 1 TaNKOH, MacIITaOHas JIMHEIHKa, CeKYH/IOMEp, BECHI C Pa3HOBECOM, “(DM3MYECKUI
MasiTHUK .

7. OnpenenuTe UMITyJIbC MOHETHI JOCTOMHCTBOM 5 KOIEeK MOCIIE €€ CKOJIbKEHUS M0 HaKJIOHHOM miiockoctu. [locTaBeTe
Ha ITyTH MIATHKOIIECYHONH MOHETHI TPEXKOIECYHYI0 MOHETY M NPOaHATM3HUPYITE pe3yiabTaT nx B3auMmoneiicteus. CpaBHUTE
HMITYJIbC CHCTEMBI U3 JIByX MOHET JI0 CTOJIKHOBEHHSI C ITyJIbCOM 3TOH CHCTEMBI MOCJIE HX CTOIKHOBEHHS.

ObopynoBaHue: HAKJIIOHHASI TNIOCKOCTB, MOJI0Ca OyMary, TMHEHKa U3MEPHUTENbHAsl, MOHETHI JOCTOMHCTBOM 5 KOTIEEeK 1
3 KONEUKH.

8. PaccunTaiiTe MOMEHT HMHEPLUUHM KOJIbIIA OTHOCHTEIHFHO OCH BpAICHMS, NMPOXOIAIICH dYepe3 LEHTP KOousbla
MEPIEHANKYISIPHO €T0 IIIOCKOCTH. V3MephTe BpeMst CKaThIBaHUSI KOJIbIIA 10 HAKIIOHHOM TNIOCKOCTH M OTIPEJEIINTE Ha OCHOBE
STHX U3MEPEHUH MOMEHT MHEPINH Koublia. CpaBHHUTE MOTy4YEeHHbIC 3HAYCHUS MOMEHTOB HHEPIIHUH.

O6opynoBaHHe: METANIMUECKOE KOJIBIO, BECHl, HAOOP T'Mph, MITAaHT€HIMPKYJIb, U3MEPUTENbHAs JICHTa, CEKYHAOMED,
YpPOBEHb, TJ1aJKas JOCKa JUIMHOW OKOJIO METpa, MOJOCH KapTOHA.

MexaHnuueckue KojaeoaHus

1. Co3paiiTe BepTUKaIbHBIC KOeOaHUs IIPOOUPKH C IIECKOM B COCYJIE ¢ BOMOM. PaccunTaiite mepruo 3TUX KOJIeOaHu.
PesynpTatr pacuyera mpoBepbTe IKCIEPUMEHTAIBHO, YUTS NOIPEIIHOCTH H3MepeHui. Cremnaiite 3aKmoueHHe.

ObopynoBaHue: cocy] ¢ BOAOH, IpOOHUpPKa, IIECOK, BECH M THPH, CEKyHIOMED, HUTh, TMHEHKA.

2. PaccuntaiitTe mnepuox Manblx KoneOaHMi croinba Bombl B BOASHOM MaHoMeTpe. IIpoBeppre pacuer
9KCIIEPUMEHTAIILHO. C/IeNaliTe BHIBO.

O6opynoBaHue: BOJITHON MaHOMET, JIMHEHKA, YaChl ¢ CEKYHIHOM CTPEIKOU, HUTh.

3. Paccuwnraiite mepuonasl Maiblx KojeOaHWI Tpy3a Ha JOBYX NPYXKHHAX, COCOMHEHHBIX: a) IOCIEAOBATENLHO, O)
napanjensHo. Pe3ynbTaTsl pacyeToB MPOBEPhTE KCIIEPUMEHTAIBHO. CACNaiTe BBIBOI.

O0opyznoBaHue: MITATUB ¢ My(PTOI ¥ JIAIIKOM, JBE MPYKUHBI OT JIaDOpaTOpHOTo quHaMoMeTpa, rpy3sl 100 r u3 Habopa,
JIMHEWKa.

4. UccnenyiiTe 3aBUCUMOCTD MTEPHOJIa MAJIBIX KOJIEOaHMI TMHEHKN OT BEIOOpa ee TOUKH mojiBeca. JlaiiTe TeopeTnieckoe
00BsIcCHeHHE HAabII0AaeMON 3aBUCUMOCTH.

O6opynoBaHue: JIMHEHKA ¢ OTBEPCTHSIMH, IITATHB ¢ My(QTOH, B KOTOPOH 3a)kaTa TOPU3OHTANIbHAS OCh, CEKyHIOMED,
JUHeMKa.

5. OnpeznenuTe OTHOIIECHHUE MACC JBYX TPY30B U KECTKOCTEH JIBYX MPY>KHUH.

O6opyznoBaHue: MTATHB ¢ My(PTOH ¥ JAITKOM, /1Ba Ipy3a Pa3HBIX Macc mi ¥ My, ABE NPYXHUHBI Pa3HBIX )KecTKocTeit ki
u ko, cexyHIOMED.

6. MasTHUK NOABEIIEH, KaK Ha pUCYHKE. BepXHsisl HUTh 3aKperyieHa Ha JUIMHHOM IUIaHKe B TOukax A u B, xexamumx
Ha oHOM ypoBHe. Ompenenure AL/L 6e3 waco u nmuHeliku. O00opyq0BaHUE: YCTAHOBKA HA PUCYHKE.

7. Umeetcs nBoiiHo# MasTHUK (puc). Bepxuss Hute AJICB 3akpernieHa Ha Ii1aHKe B Toukax A U B, iexxamumx Ha 0JJHOM
ypoBHe, Touku C 1 Jl - TOUKH MPUKPETICHUS OAMHAKOBBIX HIDKHIX HUTEH JUTMHOM lo, pactioyioskeHsl Ha paBHBIX PACCTOSTHUAX
OT KOHIIOB U JI0 CepenHBI oTpe3ka AB, onu nexar Hmxe AB Ha AL, ogmHaKoBBIE TPY3BI M HAXOAATCS Ha paccTosHUKM L
Hiwke AB. Onpenenure sxcriepumenTaibHo AL/L 6e3 4acoB u mMHEHKH.

W3mMepeHne MIOTHOCTH U MacChI Tel

1. OnpenenuTe MIOTHOCTH TBEPAOTO Tella, KOTOPOE TOHET B BOJIE.

O6opynoBaHue: TBEPAOE TENO (CTalb, ATIOMUHUIN, ME/b), COCY]l C BOJIOW, PABHOIIJICUNE BECHI, PA3HOBECHI, HUTb.

2. OnpenenuTe IWIOTHOCTH TBEPIOTO TEJIa, KOTOPOE HE TOHET B BOJIE.

O6opynoBaHue: TBepAoe Teslo (IepeBo, MpodKa, MEHOIIIACT), COCY C BOJIOH, paBHOIIEYHE BEChI, PA3HOBECHI, HUTb,
KYCKH TTPOBOJIOKH.

3. Onpeaenure MIOTHOCTh HEU3BECTHOTO BEILIECTBA.

OO6opyznoBaHue: CTEKJISTHHBIA CTaKaH C BOJIOW, MPOOMpKa, JIMHEHKa M3MEpHUTeNIbHAsl, HEU3BECTHOE BEUIECTBO B BHUJIE
HeOOJIBIIMX KYCKOB (METAIUIMYECKUIT IIOMUHUI WM IMHK B TPaHyJiax).

4. OnpenenuTte INIOTHOCTU Pa3IMUYHBIX KHUIKOCTEH METOOM CPABHEHHS C INIOTHOCTBIO BOABI.

O6opyznoBaHue: COOOLIAIONIMECS COCY bl U3 CTEKIISTHHBIX TPYOOK (CO IIKAJION), pe3nHOBasi TpyOKa, MEH3ypKa, MUIIETKa,
KOJIOBI (MJIM CTEKJISIHHBIE OaHKHN) C Pa3INuYHBIMH )KUAKOCTSIMH.

5. IIpennoxwute crIocOO OLIEHKH MacChl CBOETO Tea 0€3 HCIOIb30BaHMUS BECOB.

6. OmnpeteneHrie Macchl Tena (JTMHEHKH) Oe3 B3BEIINBAHNS.
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OO6opynoBaHue: yKa3Ka JIepeBsSHHAs, THPbKa Maccoi 50 T, HUTh, THMHEHKA.

7. Ornpenenute Maccy HEOOIBLIOTO MpeaAMeTa (HarpuMep, JacTHKa, KyCouka Meja, Kyco4Ka caxapa U T.II.), HCIIOJIb3ysl
KyCOK IUTaCTHJIMHA, MEH3YPKY U OoJblIasi 0aHKa C BOJOM.

O6opynoBaHue: MEH3ypKa, OaHKa ¢ BOJIOH, IUIACTUIINH, TIPEIMETHI JJIsl B3BEIINBaHHUSI.

8. Onpenenure Maccy TBEpAOro Teia ¢ IOMOLIbI0 HEPABHOIICUHX BECOB.

O06opyznoBaHue: TeNO HEN3BECTHON MacChl, HEPaBHOILIEYHE BECHI, PA3HOBECHI.

9. Mcrionb3ys TONBKO THHAMOMETP baKyIIHMHCKOTO0, OTPEICIINTE: a) MacCy ero IIKaibl; 0) Maccy ero Ipy>KUHBI.

Ob6opynoBanue: fuHAMOMETp bakynriHCKOTO.

10. Ompenenute MOJSPHYIO Maccy BO3IyXa.

O6opynoBaHHe: BECHI C Pa3HOBECOM, PE3MHOBAs TPYIIa, MEH3YpPKa, KyCOUKH IUIACTHIINHA, TUCTHUINPOBAaHHAS BOJA.

Omnpenenenne K03 UIIICHTa TPEHUSA

1. Onpenenure KOIPPUIMEHT TPEHHUS CKOJBXKEHUS JEPEBIHHOTO OpycKa IO JIEPEBSIHHOW JOCKE, MCIOJIb3Ys, KpoMe
9THX MPEAMETOB, TOJIBKO JUHAMOMETD.

O0opynoBaHue: ACPEBSIHHAS TOCKA H OPYCOK, TUHAMOMETP.

2. Ompenenute KOA(POUIUCHT TPEHHS MOKOS JEPEBIHHOIO OpycKa Ha JIEpeBSIHHOW JOCKe M KO3((GHUUMEHT TPpEeHHS
CKOJIBXKEHUS OpycKa I10 3TO JJOCKe, UCIOJIb3Ys B KaUeCTBE U3MEPHUTEILHOTO NPUOOpa JIMHEHKY.

O6opynoBaHue: nepeBsiHHas A0CKa, AEPEBSHHBIN OpYCOK, JTHHEHKA.

3. Onpenenute k03P PUIHUCHT TPEHUS CKOIBKEHISI MaTepraa Mo IepeBy, UMes CACTaHHBIN U3 STOTO MaTepuaia map
U JB€E JINHEHKH.

O6opynoBaHHe: CTaJIbHOM mIap, IBE NEePEBIHHBIC INHCHKI.

4. Onpenenure K03()(QUIMCHT TPEHUS CKOJBXKCHUS KEPAMHUYECKOTO MArHUTa 10 METAJUIMYeCKOMY JIHCTY W CHITY
MarHUTHOTO TIPUTSDKCHUS MEXIY HAMU.

O6opynoBaHHe: KepaMHUYECKAH MarHUT, METAJUTMYSCKUHA JIHCT - JKpaH W3 Habopa IO TeOMETPUYecKOH OmTHKe,
JMHAMOMETp, HUTb.

5. Onpenenure KOI(POUIMEHT TPEHUSI CKOJIBKEHHS JEPEBSIHHOTO OpycKa I0 MOBEPXHOCTU CTOJIA, UMES B Ka4eCTBE
HU3MEPUTEIS JIMIIb MIaCTMACCOBYIO JIMHEHKY.

O6opynoBaHue: IepeBIHHBIA OPYCOK, HUTh, IJIaCTMacCcOBas JTMHEHUKa.

6. OnpenenuTe OTHOLICHUE KOI(PPHULIMEHTa TPSHUS TOKOS K KO3()(UIMEHTY TPEHUs CKOJIBKEHUS AepeBa Mo JIepeBy,
UCIIONIBb3Ys B KAYECTBE U3MEPHUTEIILHOTO ITPUOOpa JIMHEHKY.

O6opynoBaHue: AepeBsIHHAS JIMHEHKa, ABa KapaHIalla.

7. Onpenenure K03 UIICHT TPEHUS CKOIBKEHUS MIapa O TIOBEPXHOCTH CTOJA C TIOMOIIBIO JIMTHEHKH.

O6opynoBaHue: pe3WHOBHIH WM TUIACTMACCOBBII IIap, TIMHEHKA.

8. Ompenennre K03(GUIMECHT TPEHUS CKOIBKEHUS KEPaMHUYECKOTO0 MAarHWUTa IO MOBEPXHOCTH CTOJIA C TTOMOIIBIO
JAHHOTO BaM 00OPYIOBaHUSL.

O6opynoBaHue: 1Ba OOJBIINX U OJWH MaJblid KepaMUUECKHe MarHUThI, INHEHKA.

9. Onpenenure K03HGUIHMESHT TPEHUS 10 “3aKTMHUBAHUIO” CTEPIKHSL.

O6opynoBaHue: KapaHall 1 JIMHEHKA.

10. YcraHoBuTE 3aBUCUMOCTh MEXAy cuiioi F, ynepskuBaromiel rpy3 Maccoi m, BUCSAIIWN Ha MEPEKUHYTOH depes
CTaJIbHOH CTEpXKEHb HHUTH, M YIJIOM () OXBaTa CTEp)KHA HMTHIO. VICHONB3ys IMOJydYEHHYIO 3aBHCHMOCTB, OIpPEIEIHUTE
K03((GULUEHT TPEHUSI MEXKIY HUTBIO U CTEPIKHEM.

O0opyznoBaHue: WTAaTUB ¢ My()TOM, CTaIBbHON CTepKeHb, HUTh, HAOOP IPY30B [0 MEXAaHUKE, AUHAMOMETp, TaOJIHIIbI
Bbpaauca, munnmumeTpoBast Oymara.

HccnenoBanne TEMIOBEIX CBOHCTB BEIIECTBA

1. OnieHnTE YACTBHYIO TEIUIOEMKOCTh CBHHIIA, HE HCIIOJIB3Yys YPaBHEHHE TEIUIOBOTO OalaHca.

O6opynoBaHHe: TEPMOMETP B KAPTOHHOM (QYTIsIpe, CBUHIIOBas APOOh, N3MEPUTEIIbHAS THHEHKA.

2. OOGmree s Kitacca 3aJaHue.

CpaBHHUTE MOJISIPHBIE TETIJIOEMKOCTH Pa3HBIX METaIOB (“yCTaHOBHUTL 3akoH J[rosonra-I1TN).

MNuauBuayansHOE 3a1aHueE.

OnpenenuTs yaeIbHYIO U MOJSIPHYIO TETNIOEMKOCTH JJaHHOTO BaM MeTaJla.

O6opynoBaHue: KaJOpPUMETpP, COCYd C BOJOH, M3MEPUTEIBHBIN IFUIMHIP, KaJOPHUMETpHUYEeCKHe Tena (CTalbHBIE,
aTFOMUHHUEBBIC, ME/THbIE, CBUHIIOBBIC), BECHI U pa3HOBEC, TEPMOMETP, YaHUK C KUTISIIEH BOJOW (OJUH HA KJIACC).

3. Onpenenurte yAeabHYIO TEIUIOTY TUIABICHHUS JIbJA, OIB3YSICh Pa3HBIMH IPHOOpaMHU.

Bapuanr 1.

O0opynoBaHHE: KAJIOPUMETP, COCY C KyCOUKAMH IDTABAOIIETO JIbJIa, COCY/ C TeIuioi Boaoit (ee m = 0,2 kr, t; = 60°
C), I3MEPUTENBHBIA UIHHADP, TEPMOMETD.

Bapuanrt 2.

O6opynoBanue: nabopaTOpHas 3JIEKTPHYCCKas IUINTKA, CTaKaH OT KaJIOPUMETpa, COCYH C IUIABAIOLINM JIBIOM,
TEPMOMETP, YaChl C CEKyHTHOU CTPENKOH.

4. OnpenenuTe yaeIbHYO TEIUIOTY Mapoo0pa3OBaHHS BOJBL.

O6opynoBaHHe: cOCy] ¢ BOJOH, CTakaH OT KaJOpUMeTpa, JadopaTopHas 3JIEKTPHUYECcKasl IUIUTKA, Yachl C CEKyHIHOM
CTPEJIKOM.

5. Onpenenure Bce, KaKue MOXKHO, TETITIOBBIE CBOMCTBA HEM3BECTHOTO BEIIECTBA. I3BECTHO, YTO OHO HE paCTBOPSETCS
B BOJIE M HE BCTYIIAET C HEW B XUMUYECKHE PEaKIIHH.
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O06opynoBaHue: KPUCTAJUTNUECKOE BEIIECTBO (MapaduH), ABE TPOOUPKH, TEPMOMETP, INTATUB ¢ My(TON U JIATIKOH Win

HOZICTaBKa JJIs IPOOMPOK, BECHI U pa3HOBEC, COCYl C ropsyel BOAOH (0MH Ha Kiiacc).
OnexTpoauHaMuKa. M3mMepeHue aIeKTpUIeCKUX CONPOTUBIECHUIT

1. Onpenenure CONpOTUBICHUS BOJBTMETPA U aMIIepMeTpa.

O0opynoBaHue: NCTOYHHUK TOKA, aMIIEPMETP, BOJILTMETP, PEOCTAT, KIIF0U, COSMHUTEIBHBIE TPOBOA.

2. Bapmuasr 1.

Omnpenenure CONMPOTUBICHUS IBYX PE3UCTOPOB, ECIIN U3BECTHBI UX IPUMEPHBIC 3HAUCHHS.

OGopynoBaHHe: IBa PE3UCTOPA - OJJMH CONPOTHBJICHHEM R1 (TIOpsiIKa HECKOIBKUX OM), APYTO# COMPOTHBICHHEM R (
~100 OM), HICTOYHHUK TOKA, aMIIEPMETP, BOIBTMETP, KITFOY, COCIHHUTEIBHBIE IIPOBO/IA.

Bapmuanr 2.

Omnpenenure CONMPOTHBICHUS ABYX PE3HCTOPOB, €CIM BaM JaHBI, KDOME HHUX, MICTOYHUK TOKA, OIWH W3MEPUTENbHBIN
purOop (amMIepMeTp WK BOIBTMET), KIIF0Y, COSTMHATENFHBIC TIPOBOA.

3. Omnpenenure CONPOTHBICHHE PE3UCTOPA, €ICH O IOPSIKE €r0 BEIWYMHBI HUYETO HE W3BECTHO W B BallleM
pacropsbKeHNH U3 U3MEPUTEIBHBIX TPUOOPOB UMEETCS JIUIb BOJIBTMETP.

O6opynoBanue: pe3ucTop Ry, pe3ucTop ¢ W3BECTHBIM CONPOTHBIEHHEM R, BONBTMETp, MCTOYHMK TOKA, KIIIOY,
COEJIMHUTENIbHBIE IPOBOA.

4. Onpenenute COMPOTUBICHUE PE3UCTOPA, €CIIU U3 U3MEPUTENBHBIX IPUOOPOB 1aH TOJIBKO aMIIEPMETP.

O6opynoBaHue: pe3ucTop Ry, pe3sHcTop C HM3BECTHBIM CONPOTHBICHHEM R, aMmepMerp, MCTOUHHK TOKa, KIIOY,
COEJIMHUTENbHBIC POBOJA.

5. OnpenennTe CONPOTHBICHHS Pa3HBIX PE3UCTOPOB, HCIIONB3YS OMMETP (aBOMETp), M CPaBHHTE PE3YNIBTATHI C
HOMHMHAQJIAMH COIPOTHUBIICHNH, HAITMCAHHBIX HA 3THUX PE3HCTOPAX.

O6opynoBaHHe: OMMETpP (aBOMETp), HAOOP PE3UCTOPOB.

6. 1I3roToBBETE MOJIETH ABOMETPA, OTTPAAYUPYHTE €ro KAy U H3MEPhTE UM CONPOTHUBIICHHE PE3HCTOPA.

ObopynoBaHue: HWCTOYHHK TOKAa, aMIIEpMETp, PpeocTaT (IOTEHIMOMETpP), HaOOp pPE3NUCTOPOB C W3BECTHBIMH
COTIPOTHUBJICHUSIMU (MJIM MarasuH COIPOTHUBIICHHI), PE3UCTOP C HEU3BECTHBIM CONPOTUBICHUEM, KITIOY, IPOBOA.

7. OmnpenienuTe HEM3BECTHOE COMPOTHUBICHUE PE3UCTOPA “MOCTOBBIM™ METOIIOM, KOTOPBIM IIHPOKO PACHpPOCTPaHEH B
TEXHUKE.

O6opynoBaHMe: HCTOYHHUK TOKA, PEOXOPJ, STAJOHHBIH pPE3UCTOP, PE3UCTOP HEU3BECTHOTO COMNPOTUBICHUS,
MHUKpOaMIIepMeTp, K04, COeANHUTEIbHbIE IPOBOJIA.

8. 3MepbTe CONPOTUBIICHUE PE3UCTOPA C MOMOIIBI0 Mara3uHa COnpoTuBiIeHuil. JloOeiiTech mpu 3TOM MaKCHMaIbHO
BO3MO>KHOH TOYHOCTH.

O6opynoBaHue: UCTOYHHMK TOKA, MarasuH CONPOTHBIICHHH, TPH PE3NCTOpA, CONPOTHBICHUS KOTOPBHIX HEW3BECTHBI,
MHKpOaMIIEPMETP, COSANHHUTEIILHBIE IPOBO/IA.

ITocTosiHHBIM TOK

1. V3amepbTe 3IIEKTPHUYECKOE CONPOTHBIEHHE TpeX NPHOOPOB B “‘UepHBIX sIMMKax’; (HambojblIee IOIMyCTHMOE
HanpspkeHue 10 B, Hanbonpmee 3HaueHne cibl Toka 0,3 A).

O6opynoBaHHe: /Ba aBOMETPA, PEOXOP], MCTOUYHUK IOCTOSHHOTO TOKa, ITAJOHHBIA PE3UCTOP C 3SIEKTPHUYECKUM
conpotuieHruem 10,0 Om.

2. CKOHCTPYHPOBATh U HCIBITaTh CXEMY aBTOMATa, U3BEUIAIONIETO O M0XKape B OMEIICHHH.

O6opynoBaHHe: HCTOYHMK IIOCTOSHHOTO TOKa, TPH 3JIEKTPOMArHUTHBIX peJie, TePMOPE3UCTOp, (OTOPE3UCTOP,
(oToaneMeHT, GOTOANO, HEKTPHUECKHE JIAMITBI, JIEKTPUUECKHH 3BOHOK, TEPMOMETP, IUTACTMACCOBast KOPOOKa C KPBIIIKOM,
BOJIETMETp, aMIIepMETP.

3. B Tpex “depHBIX SAMUKaX’ HAXOMATCS HIEKTPUUECKUE CXEMBI, KaX/1asi U3 KOTOPBIX COCTOMT M3 OJHOTO WIIM JIBYX
3JIEMEHTOB; BCEr0 HCIIOJIB30BAaHO TPH OJMHAKOBBIX JMOAA M JBa PasHBIX PE3UCTOPa; OINPEAEINUTh JIIEKTPHUECKHE
CONPOTHBIIEHUS PE3UCTOPOB; MAKCUMAJILHO JOIYCTUMOE 3HaUEHHE CUJIbI TOKA Yyepe3 cxeMy “‘uyepHoro siupuka” 100 MA.

ObopynoBaHue: TPU “depHBIX SIIUKA”, BOIBTMETP, aMIIEpPMETpP, HICTOYHUK ITOCTOSTHHOTO TOKa.

4. Onpenenure 3MMEKTPUUYECKHE MAapaMeTPhl AIEMEHTOB NIEKTPUUECKON LEMH MOCTOSHHOIO TOKA, COAEpKaIlHXCs B
“gepHBIX SAMMKaX .

O6opynoBaHue: ‘“depHble SIIUKK, aBOMETP, PETyIUPYyEeMBIH HMCTOYHHWK IIOCTOSHHOTO TOKa, OJUH PE3UCTOp C
3JIEKTPHUYECKUM compoTuBiieHueM 50 kOm.

5. Uccnenyiite XapakTepUCTHKHU TIOIYIIPOBOIHIUKOBBIX MPUOOPOB, HAXOMIIMXCS B “depHBIX smmkax’. [IpenenpHbie
JIOTTYCTHUMbIE 3HAYSHHSI CUITBI TOKA M HANIPSDKEHUS MEX Ty BbiBoaamu - 10 MA u 15 B.

O6opynoBaHue: TPU “depHBIX SAMMKA ¢ TOTYIPOBOJHUKOBEIMH IIPHOOPAMH, OMMETP, BOJIBTMETP, MIJUTHAMIIEPMETD,
perynupyeMblil HICTOYHUK TOKa, TPU PE3UCTOPa C dAeKTpruuecKuMHU conpoTusieHusIMH 1 kOM, 10 kOM u 100 kOm.

6. V3mepbTe 3NeKTpUYECKUii 3aps/] HOHA aTOMapHOTO BOIOPO/IA.

OO6opyznoBaHue: CTEKISIHHBIH CTakaH co ciabbM pacTBOPOM COJSIHOW KHCJIOTBHI, MPOOMpPKA TpaJyHpOBaHHAs, WCTOYHHK
MOCTOSIHHOTO TOKAa, MUJUIMAMIIEPMETP, COEUHUTENbHBIE IPOBOAA, 1BA JIEKTPOA, CEKYHIOMED.
7. IlpoBepbTe UCTIPABHOCTD TOIYTTPOBOAHUKOBBIX MPUOOPOB € TIOMOIIBIO0 OMMETPA.
O6opyznoBaHue: TEPMOPE3UCTOPHI, POTOPE3UCTOPHI, HOITYITPOBOJHUKOBBIE AUO/IbI, TPAH3UCTOPHI, OMMETP.
Marnerusm. IlepeMeHHBIH TOK.

1. 3mepbTe HHIYKITUIO OTHOPOAHOTO MAarHUTHOTO TIOJIS B 3aIaHHOM 00JIacTH.

O6opymoBaHHe: 1O BEIOOPY M3 KOMILIEKTa 000PYAOBaHUS NIKOJLHOTO KaOWHETa (U3HKH.

2. VI3MepbTe 3JIEKTPOEMKOCTD TPEX KOHIAECHCATOPOB.
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OOopynoBaHue: TpU KOHAEHCATOpPAa HEU3BECTHOHM AJIEKTPOEMKOCTH ¢ paboumM HampspkeHueM 1o 10 B, oamn u3
KOHJICHCATOPOB MpPEAHA3HAYCH TOJBKO IUISi MCIIOJIb30BAHMS B LIENAX IIOCTOSIHHOTO TOKa, OJUH KOHAEHCATOP HM3BECTHOU
INEKTPOEMKOCTH, JIEKTPOU3MEPUTENbHBIC TPUOOPHI 110 BBIOOPY, HCTOYHUKH IIOCTOSIHHOTO U NIEPEMEHHOTO HAINpPsHKEHUS MO
BBIOODY, 3JIEKTPOHHOIYYEBOH ocIUyIIorpad, pe3ucTopsl Mo BEIOOPY.

3. OnpezpenuTe 3JIEKTPUIECKUE TAPaMETPhl IBYXIIOIIOCHOTO JIEMEHTA [IENH NepeMEeHHOro Toka. J{namno3oH gactot 20-
20000 I'u, npenenbHOE > dexkTuBHOE 3HaUeHNE CHIIbl ToKa - 100 MA, npenenbHoe 3 hexTrBHOE 3HaUeHHe HanpspkeHus 20 B.

O6opynoBaHue: ABYXITOMIOCHBIN 3JIEMEHT LEIH IIEPEMEHHOT0 TOKa B “UepHOM SIIHUKE”, TeHepaTop MEPEMEHHOTO TOKa
3BYKOBOH 4acTOTHI, BOJIGTMETP MEPEMEHHOTO TOKA, MIJUTHAMIICPMETpP MEPEMEHHOTO TOKA.

4. Onpenenute >IEKTPUICCKUE MapaMeTpsl MpuOopa B “UepHOM SIMKKE” C YeTHIPHMs BBEIBOJAaMH. MakcHMallbHBIE
JOIYCTUMBIE 3HAYCHHUS IOCTOSIHHOTO M TIEPEMEHHOTO HANpPsDKCHUS MEKAY AByMs JMoO0sIMH BeIBogamHu 10 B, makcumanbsHOE
JIOIYCTUMOE 3HaueHue cuibl Toka 100 MA.

O0opynoBaHHe: UCTOYHUK MOCTOSHHOTO TOKA, HCTOYHUK NMEPEMEHHOro Toka ¢ wactoToil 50 I'u, 2 yHuMBepcambHBIX
npubopa 11l U3MEPEHHs CHIIBI TOKA M HANPSDKSHUS Ha MOCTOSIHHOM U IIEPEMEHHOM TOKE, COSIMHUTEIbHbIE IPOBO/IA.

5. I3MepbTe MarHUTHYIO HHAYKIUIO BOJIN3H MOJIIOCA TIOCTOSIHHOT'O MarHuTa.

O06opynoBaHue: TOCTOSIHHBIA MarHUT, KaTYIIKa C M3BECTHBIM YMCIIOM BUTKOB, MUKPOAMIIEPMETP, OMMETP, BOJIBTMETD,
KOHJICHCATOP, UCTOYHHK IIOCTOSIHHOTO TOKa, JINHEHKa N3MEePUTENbHAsI, KITI0Y.

6. Paccunraiite 3((eKTHUBHOE 3HAYCHUE CHIIBI IEPEMEHHOTO TOKa 4Yepe3 KOHJECHCATOpP M3BECTHOM AJICKTPOEMKOCTH.
BerIimonauTe M3MEpeHne CHITBI TOKa Yepe3 KoHaeHcaTop. CpaBHUTE pacueTHOE M AKCIICPUMEHTAIBHOE 3HAYCHUS CHITBI TOKA.

O6opynoBaHHe: MCTOYHUK IEPEMEHHOTO HampspkeHHs 6 B, xoHmeHcaTop OymMakHbBId 6 MKD, MUIDIHAMIEpMETp
MIEPEMEHHOTO TOKa, BOJIBTMETP NEPEMEHHOTO TOKa, OMMETP, COCANHUTEIBHbIE IPOBO/IA.

7. Brmo4nTe KaTyIIKy B IIENb IEpEMEHHOTo ToKa. I1o pesynbraram n3MepeHuii HalpspKeHUs Ha KaTYIIKE M CHIIBI TOKa
B IIEIHM BBIYHCINTE HHIYKTUBHOE CONMPOTHUBIICHUE KATYIIKH.

ObopynoBaHHe: NCTOYHHK MEPEMEHHOTO HampspkeHHs 6 B, kaTymika MmKoJBHOTO pa30opHOro TpaHc(hopMaTopa,
BOJIbTMETP U MIJIJIMAMIIEPMETP IIEPEMEHHOTO TOKA, COSIMHUTEIBHBIE IIPOBOJA, KIIIOY OJHOIOIIOCHBIH, OMMETD.

8. HccnenyiiTe aneKTpHUUeCKUe apaMeTpbl HEM3BECTHOM IIEKTPHUSCKON CXEMBI - “depHOro SIuKa’.

O06opynoBaHue: aBOMETP, TeHEPATOpP 3BYKOBOM YaCTOTHI, “UePHBIH SMUK”’, ACTOYHUK deKkTponutanus UITIIT-2.

Ontuka. Pu3uka aToma.

1. OmpeznenuTe SKCIEPUMEHTAIBHO (POKYCHOE PACCTOSIHUE JIMH3BI.

OOopyznoBaHue: JBE JMH3bI, U3MEPUTENbHAs JMHEHKa, KpaH, 3JeKTPUYECcKas JlaMIla, UCTOYHHUK MMOCTOSHHOTO TOKa,
COCIMHUTEINIBHBIEC IPOBO/IA.

2. OmnpenenuTe MOKa3aTelb MPEIOMIICHHUS CTEKIIA, M3 KOTOPOTO M3TOTOBICHA CHMMETPUYHAS ABOSIKOBBITYKJIIas JINH3A.

OOopynoBaHue: BOSKOBBIIYKIAS CHMMETPHIHAS JINH3A, 9KPaH, MITATUB, MIIOCKOE 3¢pKaslo, BOJA, IITAHTCHIUPKYJIb,
JMHEWKa U3MEpHUTENbHAs, KapaH/aalll.

3. UccnenyiiTe XapakTEpUCTUKU CBOETO IJ1a3a KaK ONTHYECKOTO Mpuoopa.

O6opynoBanue: JndpakiioHHas penieTka, 3JeKTpruIecKas jJamma ¢ IpsiMoil HUThIO HaKajla, U3MEpUTEsIbHAs JIMHEHKa,
M3MEepUTeNIbHAs JICHTA, JIUCT Oenoil OyMaru, TUCT YepHOH Oymaru.

4. Uccrnenyiite crieKTp M3Iy4eHHs IJ1a3a, 3aK/II0UEHHOT0 B TPYOKe, U ClieNiaiiTe BHIBO O €ro XMMHYECKOM COCTAaBE.

O6opynoBaHHe: CIEKTPOCKOI, CIEKTpaibHAs TpyOKa, 3aMoIHEHHAs TeJiueM, CIIeKTpaibHas TpyOKa ¢ HEM3BECTHBIM
ra3oM, UCTOYHUK BBICOKOTO HAINPSDKEHHUS JJIs BO30YKACHHS AJIEKTPHUECKOTO paspsiia B CIEKTPAIBHBIX TPYOKax, TaOIHIbI
CIICKTpaJIbHBIX JIMHUHA XUMHUYECKHUX DJIEMEHTOB.

5. Uccnenyiite, sBIsieTCs! M TPEICTAaBICHHBIH 00pa3en paanoakTuBHEIM. Eciii OyzneT oOHapykeHa paanoakTHBHOCTD,
OTIpEeZIeTINTE CBOWCTBA PAJMOAKTHBHOTO HM3JIydEHUS W PaJMOAKTHBHBIX M30TOIIOB B IIpenapare, JOCTYIHBIE H3IIyYeHHUIO C
MIOMOIIIBIO TIPEJUIOKEHHOTO BaM 000pyJOBaHHMS.

Ob6opynoBanue: Pagromerp nudpoBoii ¢ A€TEKTOPOM, CIIOCOOHBIM PETHCTPUPOBATH OL-, 3- U Y-U3ITyUEeHUS, TOCTOSHHBIH
MarHuT, Habop METAIMYECKNX IUIACTHH, CIIPABOYHHK 110 (QH3HKE.

6. OueHnTe IUIMHY CBETOBOI BOJIHBI 110 HAOJIIOACHUIO SBICHUS HHTEP(EPEHIINH CBETA OT JBYX OTBEPCTHH B DKpaHE.

O06opynoBaHue: HCTOYHHK CBETA, IKPaH C OJTHUM OTBEPCTHEM, SKPaH C IBYMsI OTBEPCTHUSMH, JINHEIKa U3MEpUTEIbHAs,
M3MEpHUTENIbHAS JICHTA.

7. OueHuTe JJIMHY CBETOBOI BOJHBI KPACHOTO 1IBETA MO HAOJIIOACHHIO AUBPAKIMU OT HICIH.

O6opynoBaHHe: ITaHTEHIMPKYJIIh, JAMITa HAKAJTMBAHUSA C IPSMON HUTHIO, OCNBIN SKpaH, pyJeTKa.

8. M3mephTe [UIMHY BOJHBI CBETA KPACHON M (PHOJIETOBOM I'PaHMII CIIEKTPA C MOMOIIBI0 AU(GPAKITMOHHON PEIIETKH.

O6opymoBaHue: MPUOOP ISl ONIPEISTICHUS JUTMHBI CBETOBOM BOJHBI, JIAaMIIa HAKaTMBAHMS.

9. HaGmroast aBe OJIM3KO pacIioioKEHHBIX TOYKY Ha O€JIOM JINCTE C pa3HBIX PACCTOSHUH, ONPEIEIIUTE Pa3peIaronIyto
CIIOCOOHOCTBH CBOETO IJIa3a.

O6opyznoBaHue: Uria, JIMCT MIWITUMETPOBOH Oymaru, JJUCT Oernoit Oymaru, pyiaerka.

MornekynspHast QU3HKa.

1. TIponabmionmaiite MmogbeM ypOBHS BOJBl B KamWUIIPE W IO BBICOTE II0JbEMa BBIYUCINTE KOI(PPHUIUECHT
MOBEPXHOCTHOT'O HATS)KEHHS BOJIBI.

O6opyznoBaHue: KanmuIsIpHas TpyOKa, MITaHTCHIIMPKYJIb, CTAIbHAS WM IJIACTMACCOBast JIMHEHKA ¢ MUJUIMMETPOBBIMA
JIeJICHUSIMU, TIPO3PavHbIi CTaKaH C IUCTUIUITMPOBAHHOM BOJIOM.

2. IlponabmomaiiTe mporiece pocTa KPUCTAIUIOB PA3IMIHBIX BEIIECTB B IIEPECHIIIIEHHOM BOJHOM PAacTBOPE.

ObopynoBaHnE: MUKPOCKOI IIKOJNBHBIN ¢ 80-TH KpaTHBIM YBEJIMYEHHEM, HACHIIICHHBIC PACTBOPHI XJIOPHIA HATPHA,
XJIOpHJAa aMMOHUS, THIIOCYJIb()UTA, ITOKPOBHBIE CTEKJIA, CTEKIISTHHBIC TTAJIOUKH.

3. OmnpenenuTe yAeIbHYIO TEIUIOTY TUIABICHUS JIbJa. Y IeNbHAs TetuioeMKocTh Bobl C paBHa 4,10 k/[x/(krK).
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q)OHZ[ OLCHOYHBIX CPEACTB UId IIPOBEACHUS HpOMe)KyTO‘IHOﬁ aTTeCTaluu

O06opyznoBaHue: KaIOPUMETP, TEPMOMETP, LIIIMHIP U3MEPHUTEIIBHBIH, COCY]] C TEIIONH BOJJOH, COCY /I C BOAOH M TAIOLIHM
JIBJIOM.
OnexTpocTaTHKa.
1. Uccaenyiite 3aBUCHMOCTD OTOpOCA CTPEJIKH I'ajIbBAHOMETPA OT JIEKTPUUECKOT0 3apsiaa, IPOTEKAOIero 4epe3 ero
pamky. M3mepbTe 31€KTpOeMKOCTh KOHJICHCATOpa ITyTEM U3MEPEHHUS €ro 3apsia M HAlpsDKeHUST MEXy OOKIIaIKaMH.
O0opyznoBaHue: TajdbBaHOMETP, UCTOUYHUK auekTporuranus M3IIII-2, BonmsTMeTp 15 B, Garapes kongencaropoB 8
MK®, KOHIEHCATOP HEU3BECTHOM 3EKTPOEMKOCTH.

[Iponenypa u KpUTEpUH OLICHUBAHUS

1. MHcnonp3yrorcs Tekymiee U pyOekHOE BHIBI OLICHUBAHMS YUEOHOW NEesTeIbHOCTH CTYACHTOB. Ha mpakTmdeckux
3aHATUAX CTYACHTHI MOJyYalOT TEKYIIHEe OTMETKH 3a MUCHMEHHBIE W YCTHHIE OTBETHL. B (QuHaNe M3ydeHHs AUCIUILINHEI
MOJICUMTHIBACTCS CPEHUN TEKYIIMKA 0aJlT M0 MATHOAIUTLHOM TIIKAae.

2. B ¢wunane usyyeHHs TUCIMIUIMHBI CTYICHTHI MOJYYarOT TPU PyOekKHBIC OTMETKH: 1) 3a 3HaHHE Teopuu (B hopme
B3aMMOKOHTPOJISL TI0 CIHCKY KOHTPOJBHBIX BOTPOCOB), 2) 3a BIQJCHUEC TUIOBBIMH CHocoOamu ACWUCTBUE (B dopme
KOHTPOJIBHOM paboTHhI), 3) 3a OMBIT TBOpYECTBA (HAKOMUTEIbHAsE OOMETKA 3a BBITIOJIHCHUE TTOMCKOBBIX 3KCTICPUMEHTATBHBIX
3a/1aHui).

3. MHroroBas oTMeTKa 3a TUCHUIUIAHY BBICTABJISETCS C YIETOM CPEIHETO TEKYIETro Oaia U TpeX PyOeKHBIX OTMETOK
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