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

IosicHuTenpHas 3anucka

®onn oneHouHBIX cpeacTs (nanee — @OC) st poMeXXyTOYHOM aTTecTalyy Mo aucuuiuimae «Mertoanka popMupo-
BaHMsI KCIICPUMEHTAIBHBIX YMEHHH 10 (U3MKE B IIKOJIE» pa3paboTaH B COOTBETCTBUU C (ellepalIbHBIM IOCYAapPCTBEHHBIM
00pa3oBaTeIbHBIM CTAHAPTOM BBICILIET0 00pa30BaHus — OakaiaBpHaT IO HanpasieHuIo noarotoBku 44.03.05 INenaroruye-
ckoe oOpa3oBaHue (C IBYMS NMPOGWIIMU TOATOTOBKH), YTBEP)KACHHOTO MPUKa3oM MuHHCTEpcTBa 00pa3oBaHUs U HAyKU
Poccuiickoii @enepaunu ot 22 despans 2018 r. Ne 125, ocHOBHOI TpodeccroHaibHol 00pa3oBaTenbHOM nporpamMmon «Ma-
TeMaTHKa» 1 «Pu3NKa» ¢ yaeToM TpeOboBaHUH npodeccnoHansHOTo cTanaapra «llexaror (memarormdeckas esITeNbHOCTD B
cepe TOMKOIFHOT0, HAYallbHOTO 00IIIero, OCHOBHOTO O0IIeTo, cpeaHero o0mero o0pa3oBanus) (BOCIUTATEb, YIUTEIH)»,
YTBEP KICHHOTO MIpHKa3oM MUHICTEpCTBA TPYAa ¥ CONMANBHOM 3amuTh Poccuiickoit @enepannu ot 18 okTsa6ps 2013 r. Ne
5441. (3apeructpupoBaH MuHHCTEpCTBOM focTuriin Poccuiickoit @eneparnym 6 mexkadps 2013 r., peructpanroHHbIi Ne
30550), ¢ n3MeHeHUsIMH, BHECEHHBIMU TMIPUKa3aMi MUHHCTEPCTBA TPyAa M COMUANBHON 3amuThl Poccuiickoit denepannu
ot 25 nexabps 2014 r. Ne 11151 (3apeructpupoBad MuHucTepcTBoM toctuimn Poccuiickoit @enepaunu 19 despans 2015
I., peructpanuonHbiit Ne 36091) u ot 5 aBrycta 2016 r. Ne 4221 (3apeructpupoBad MuHucTepcTBOM rocTuiun Poccuiickoi
Deneparun 23 aBrycra 2016 r., perucrpanuonHsiit Ne 43326).

Hemnp @OC 15t npoMexyTOYHO aTTecTalliyi — YCTAaHOBIICHHE YPOBHSI cQOPMHUPOBAHHOCTH KOMIIETEHIUH (4aCTH KOM-
nerennuii) [TK-1.1, TIK-1.2, TIK-2.1, TIK-2.2.

3agaun @OC 1151 MPOMEKYTOUHOM aTTECTallMU - KOHTPOJIb KaYeCTBa M YPOBHS JIOCTIIKEHHUS PE3YJIbTATOB 00y4YeHHS
10 OPMHUPYEMBIM B COOTBETCTBHH C yICOHBIM IUIAHOM NEPEUNCICHHBIX KOMIICTEHIIUH.

TpeboBanue K Mporeaype OLECHKH.

[Tomemenne: moMemeHre ¢ IPOSKIIMOHHBIM 000pyI0BaHHEM H JTa00paTOpHsL.

ObopynoBaHue: MPOEKTOP, HOYTOYK, MTPUOOPHI AT (PU3MUECKOTO IKCIIEPUMEHTA.

Pacxonubie matepuansl: Oenast Oymara Iu1st IpUHTEPA.

JlocTym K TOTIOTHATENBHBIM CIIPABOYHBIM MaTepuagaM: CIPaBOYHUKH MO (H3HKE.

Hopwmsl BpeMenu: 3auet - noaroroska 30 MuH, otBeT 10 MUH; 3x3aMeH - noAarotoBka 40 MuH, oTBET 15 MuH.

IIpoBepsieMble KOMIIETCHIMY.

[TK-1. CriocoGeH OCyLIEeCTBIISATh IMENAarorHYecKylo IEsTENbHOCTh M0 pealn3ali 00pa3oBaTeIbHOrO mpolecca 1o
MpeaMeTy.

[IpoBepsieMblil UHAMKATOP TOCTUKEHUS KOMIIETCHIUH.

[IK-1.1. YMeet peann3oBbIBaTh 00pa30BaTENFHYIO IPOrpaMMy 10 IPEAMETY C YIETOM CHEHU(DHUKN COAEep)KaHHs, Me-
TOJIOB ¥ HHCTPYMEHTOB COOTBETCTBYIOIIEH 001aCTH HAyYHOTO 3HAHHUS.

[IpoBepsieMslii pe3yabpTaT 00ydeHHs: yMeeT (GOPMHUPOBATh y IIKOIHHUKOB THUITOBBIEC 3KCIIEPHIMEHTAIBHBIE CIIOCOOB! IeH-
CTBHH, COOTBETCTBYIOIINE TPUMEPHOI 00pa3oBaTeIbHOM Mporpamme 1o (usnke.

Tun (hopma) 3agaHust: MOCTAHOBKA AEMOHCTPAIMOHHOTO 3KCIIEPUMEHTA TI0 JAHHOW TeMe MIKOJIFHOTO Kypca (hHU3UKH.

ITpumep THIOBHIX 3ajaHUH (OIIEHOYHBIE MATEPHAJIBI).

BEBINOIHUTE 1EMOHCTPAIIMOHHBIE ONBITH IO TeMe «MeXxaHHuecKue KoIeOaHus».

O11eHOYHBIH JIMCT K THIOBOMY 33JaHHUIO (MOJIEIBHBIM OTBET).

K WNupukarop Ouenka c(OpMHUPOBaHHOCTH
ot JIOCTHXKCHUS OOpa3oBaTebHblil pe3yabTaT KOMIIeTeHIH (B Oaax)
KOMIIETEeHIIMU

KOMIICTCHIIMH IToporoseiii | [TpoaBunyThlid | Beicokuii
[K-1 IK-1.1. Bricoxkwii: 3 4 5

YMeer peanu- | MOCTaHOBKA JEMOHCTPAIMOHHOIO JKCIIe-

30BBIBaTb 00- | PUMEHTA B IIOJIHOM COOTBETCTBUH C

pasoBaTenb- HpeABABISIEMBIMH TPEOOBAHISIMH.

HYIO IIPO- IIponBUHYTHII:

rpamMMy Mo MIOCTAaHOBKA IEMOHCTPAI[IOHHOTO 3KCIIe-

IpeaMETy © pUMEHTA B COOTBETCTBUU C NPEAbsBIsIE-

YUYETOM CIElH- | MBIMH TPeOOBAHHUSAMH, HO IIPH 3TOM HMe-

¢buxu conep- I0TCS OTAEIbHBIE METOANYECKUE HENIO-

JKaHMA, METO- | YETHI.

J0B U MHCTpY- | Iloporossiii:

MEHTOB COOT- | TOCTAaHOBKA JEMOHCTPALIMOHHOT'O JKCIIE-

BETCTBYIOIIEH | pUMEHTa B COOTBETCTBUH C MPEIbsBIIsC-

obnacTu Hayd- | MBIMU TPeOOBaHMSAMH, HO IIPU 3TOM HMe-

HOTO 3HaHHSA I0TCSI OTAEIbHBIE METOANYECKUE OLIHOKH.

HpOBepﬂeMBIﬁ WHAWKATOP JOCTHXKCHUSA KOMIICTCHIIUH.

[IK-1.2. Peanu3yeT 00pa3oBaTeabHYIO MPOTPaAMMY IO MPEAMETY C HCIOJIBF30BAaHHEM TEXHOJOTHHA MPO(eCCHOHATBHON
JIESITETbHOCTH.

IIpoBepsieMblii pe3yNbTaT 00yUYCHHUS: UCIIOJIL3YET COBPEMEHHBIC TEXHOIOTUU (DOPMUPOBAHHS U PA3BUTHS IKCIICPUMCH-
TaJBHBIX YMCHHU IO (PU3HKE.

Tun (dhopma) 3a7aHus: BBIMOJHEHHE Ja00PATOPHBIX PA0OT M PEHICHUE YKCIEPUMEHTAIBHBIX 33/1a4 M0 IIKOJILHOMY
Kypcy QU3UKH B COOTBETCTBHHU C TPEOOBAHHUSIMH.
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CDOHZ[ OLCHOYHBIX CPEACTB UId IIPOBEACHUS HpOMe)KyTO‘IHOﬁ aTTeCTaluu

[Tpumep THITOBBIX 3a1aHMH (OLICHOYHBIE MaTepHaJIb): BHIIOJIHUTE JabopaTopHylo pabory «M3mepenue koadduirenta
YIPYTOCTH MIPY>KUHBD.

OIICHOYHBIH JINCT K TUIIOBOMY 33JaHUI0 (MOJICIBHBIN OTBET):

K Hnpukarop Ouenka c()OpMUPOBAHHOCTH
o JIOCTIDKEHUS OOpazoBareNbHBIH pe3ysbTaT KOMIIETEHIMH (B Oasiax)
KOMIIETCHIIUU
KOMIICTCHIINH IToporoseiii | IIponBunyThIi | BeICOKMI
IK-1 I1K-1.2. Cno- | Bricokwmii: 3 4 5
co0eH nc- CTYAEHT CaMOCTOSATENBHO OCYIIECTBIIAET
MOJIb30BATh yueOHYI0 9KCIIEPHUMEHTAIBHYIO JIeSTeIb-
COBpEMEH- HOCTb Ha OCHOBE COJICPKAHHUS IIKOJIBHOTO
HBIE TEXHO- Kypca (PU3UKH B TIOJIHOM COOTBETCTBUH C
noruu ¢op- TpeGOBaHUSAMH.
mupoBaHud U | 1IpoaBUHYTBIN:
pa3sBUTHA CTYAEHT CaMOCTOSATENBHO OCYIIECTBIIAET
9KCIIEPUMEH- | Y4EeOHYIO IKCTIEPUMEHTAIBHYIO JCATEIb-
TaJbHBIX HOCTb Ha OCHOBE COJEPIKAHMUS IIKOJIBHOTO
YMEHHUH 110 Kypca (GU3UKH C He3HAYNTEIbHBIMH HEJO-
(uznke YeTaMu.
IToporoBssrii:
CTYAEHT CaMOCTOSITEIbHO OCYIIECTBISET
yueOHYIO 9KCIIEPUMEHTAIBHYIO ICSTEIb-
HOCTb Ha OCHOBE COJICPKAHHUS IIKOJIBHOTO
Kypca (U3UKH, HO IIPU 3TOM UMEIOTCS OT-
JIeNTbHBIC OIINOKH.

[TK-2. Cioco0OeH OCyIIEeCTBISTh MeIarorHYecKyro AesTeIbHOCTD 0 MPOSKTUPOBAHHIO 00pa30BaTeIbHOTO Ipolecca 0
MpeaMeTy.

[IpoBepsieMblii UHAMKATOP TOCTUKEHUS KOMIIETEHIINH.

[TK-2.1. 3HaeT: 0COOEHHOCTH TPOEKTHPOBAHUS 0OPAa30BaTENBFHOIO MPOIIECcca, MOIXO0/bl K TNIAHUPOBAaHUIO 00pa3oBa-
TENBHOM IeSTENBHOCTH; coAep KaHue MPO(GHUILHOTO MpeaMeTa; GopMbl, METOBI M CPeICTBA O0YUEHHsI, COBPEMEHHBIE 00pa-
30BaTeNbHBIC TEXHOIOTHH, METONIECKHE 3aKOHOMEPHOCTH UX BBIOOpA.

[IpoBepsieMbIii pe3ysIbTaT 00yUeHNS: 3HACT TEXHOJIOTHIO TT03JIEMEHTHOTO 00YUEHHSI 3KCIIEPUMEHTAIbHBIM YMEHHSM 110
(u3nKe B mKOIE.

Tun (hopma) 3agaHus: KOHCTPYHPOBaHNE KOMILIEKCA SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe Kypca (DH3HKH.

ITpumep THIOBHIX 3ajaHUM (OIIEHOYHBIE MATEPHAJIBI).

CocTaBbTe KOMIUIEKC SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «CHila TPeHUS» B COOTBETCTBUH C NPEIBIBIIEMBIMHU TPeOO-
BaHISIMU.

O11eHOYHBIH JIUCT K THIIOBOMY 33JaHHUIO (MOJEIBHBIA OTBET).

K Wnpukarop Onenka c()OpMHPOBAHHOCTH
0 o
" JOCTHKEHUS] OOpa3oBaTenbHbIN pe3yabTaT KOMIIETEHIMH (B Oasax)
KOMIETECHIIMU _ _ _
KOMIETCHIINH Ioporossrii | [IpoasunyThIid | Beicokuit
[K-2 [IK-2.1. 3naet: oco- | Bricokuii: 3 4 5

OEHHOCTH NTPOEKTHU-
poBaHus 00pa3oBa-
TENBHOTO Mpoliecca,
MOJIXO/IBI K ITaHH-
poBaHuio 06pa3oBa-
TEIbHOU JESTENbHO-
CTH; CoZlepKaHHe
PO MIEHOTO Tpe-
MeTa; HOopMBI, Me-
TOJIBI M CPEJICTBA
o0yd4eHwust, coBpe-
MEHHBIE 00pa3oBa-
TEJIbHBIE TEXHOJIO-
T'MH, METOINYECKHE
3aKOHOMEPHOCTH UX
BBIOOpA

II0JIHOE COOTBETCTBHE IOATOTOBIJIEH-
HOT'O KOMILIEKCa SKCIIEPUMEHTAIBHBIX
3a/1a4 IPeAbABISICMBIM TPEOOBAHUSIM.
IIponBUHYTBII:

COOTBETCTBHUE ITOATOTOBJIEHHOTO KOM-
IUIeKCa YKCIIEPUMEHTAIBHBIX 3a/1a4
MIPEIBSIBIIICMBIM TPEOOBAHUSIM, HO
[IPH 3TOM HUMEIOTCSI OTCIbHBIC METO-
JINYECKHUE HEJIOYETEI.

IToporoBeriii:

COOTBETCTBHUE ITOATOTOBIEHHOTO KOM-
IUIeKCa IKCIIEPUMEHTAIBHBIX 33124
MPEIBSBIAEMBIM TPEOOBAHUSIM, HO
P 3TOM HUMEIOTCSI OT/ICIbHBIC METO-
JIMYECKUE WIH U3NICCKUE OIIHOKU

IIpoBepsieMblif HHIUKATOP JOCTHKEHHSI KOMIIETEHIIUH.
[IK-2.2. Ymeer ¢popMyaupoBaTh AMAAKTUUECKHE LETH 1 331a4H 00y4EHHs; IPOSKTUPOBATH JIEMEHTHI 00pa3oBaTeb-
HOH NPOTPaMMBI 110 IPEAMETY; INTAHNPOBATh ¥ MOJCIMPOBATh PA3INIHBIE OPTaHU3AIOHHBIE (POPMBI B IIPOIIECCE OOyUCHNS;
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CDOHZ[ OLCHOYHBIX CPEACTB UId IIPOBEACHUS HpOMe)KyTO‘IHOﬁ aTTeCTaluu

000CHOBBIBATH BEIOOP METOI0B 00y4eHHs 1 00pa30BaTEIbHBIX TEXHOIOTHH, HCXO/Is U3 OCOOCHHOCTEH COJIep)KaHHsl y4eOHOTO
Marepuasa, Bo3pacta u 00pa3oBaTesIbHbIX TOTpeOHOCTEl 00ydaeMbIX; INIAHUPOBATH MCIIOJIB30BAHUE PA3IMYHBIX 00pazoBa-
TEJIBHBIX PECYPCOB.

[IpoBepsieMbIii pe3ysbTaT 00y4YEHHUS: YMEET POEKTHPOBATh CIIOCOOBI U METOAUKU (POPMHUPOBAHHUS SKCIIEPUMEHTAIb-
HBIX YMEHHUH yyaluxcsi OCHOBHOW M NPO(UIILHOMN LIKOJBI.

Tun (popma) 3ananus: paspaboTka MojieIel yPOKOB pelIeHHs SKCIEPUMEHTAIBHBIX 3a/1a4 110 (PU3HKE B COOTBETCTBHU
C COBPEMEHHBIMH METOJMYECKUMH KOHIETIMSIMH U BO3MOKHOCTAMH cOBpeMeHHBIX TCO M 3KCHEpHMEHTaNbHOTO OCHAIIe-

HHA.

IIprmMep TUIIOBBIX 3afaHuil (OIICHOYHBIC MaTepHaibl). Pa3paboTaiiTe MOJENs ypoKa pemeHus SKCIePUMEHTATBHBIX
3a7a4 1o TeMe «l a30BbIe 3aKOHBDY.
O1eHOYHBIN JINCT K THIOBOMY 33aHHUIO (MOJICIBHBIA OTBET).

BaTh AUAAKTUUECKHE IIEU U
3aa4u 00yUEHHs; IPOECKTHPO-
BaTh JIEMEHTHI 00pa30BaTeIIb-
HOH MPOTpaMMBbI 110 Mpe/i-
METy; INIAHUPOBATh M MOJICIIH-
pOBaTh pa3IMYHbIC OpPraHu3a-
HOHHBIE POPMBI B IpoIIeCcce
0o0yueHns; 000CHOBHIBATH BEI-
60p MeTO10B O0yYCHHMS U 00-
pa3oBaTeNbHBIX TEXHOJIOTUM,
HCXO[Is1 U3 OCOOCHHOCTEH CO-
JiepKaHus y4eOHOTO MaTepH-
aja, Bo3pacta u o0pa3oBa-
TENBHBIX MOTPeOHOCTEH 00Y-
YaeMbIX; [NIAHUPOBATH HC-
MOJIb30BAHUE PA3TUYHBIX 00-
pa3oBaTebHbIX PECYPCOB

MOJEJIb YPOKa IMOJTHOCTbIO

COOTBETCTBYET MPENbsIB-
JIsIeMBIM TPeOOBAHUAM.
[IponBuHyTHI:

MOJIETb YPOKA COOTBET-
CTBYET IPEIBSIBISICMBIM
TpeOOBaHUSIM IIPU HAJIU-
YMK HeOOJIBIINX HEeZoYe-
TOB.

IToporossrii:

MOJIeIb YPOKa COOTBET-
CTBYET NPEIbBIIEMBIM
TpeOOBaHUSM NPU HAIIU-
YUH OJHON-JIBYX METO/U-
YECKUX WM (PU3HIECKUX
OmHOOK

Wunukarop N Ouenka c)opMUPOBAHHOCTU
Kox TOCTHIREHHST O06pa3oBaTeNbHBIN KOMIIETERIIHH (B Gaax)
KOMITCTEHIINN pe3ynbTar - — -
KOMIIETEHIIHN Ioporossrii | IIpoaBunyThIN | BeICOKMI
[K-2 [1K-2.2. Ymeet popmynupo- Beicokuit: 3 4 5
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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
Crnennguka KOHKPETHBIX BUIOB SKCIIEPUMEHTAIBHOM pabOTHl YJaIINXCs TP U3YyIECHUH N30PaHHBIX TEM IIKOJIb-

HOTO Kypca (DU3UKH.

17.

Oco0eHHOCTH MPOBEPKH AKCIIEPUMEHTAIBHBIX YMEHHUH IKOJIBHUKOB B PAMKaX OCHOBHOT'O T'OCYIapCTBEHHOTO JK-

3aMeHa 1o Qusuke.

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.

©~No oA

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 S3KCIIEPHUMCHTAJIbHBIX 3aHaHI/Iﬁ KaK cpeacTBa NOAroOTOBKU HIKOJIbHUKOB K OJIMMIIN-

ajaM 1o (pu3mKe.

9.

KonctpynpoBanue KoMIuiekca y4eOHbBIX SKCIIEpUMEHTAIBHBIX (PU3MUECKUX 3a/1ad B CBETE NMPOOJIEMBI CTAaHOBJIE-

HUS YHUBEPCATBHBIX yUEOHBIX IEHCTBUI IIPH YCBOSHUH (PU3MUYECKOTO COAEPIKAHUS.

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
Ry —— Becsl ¢ pasHoBecaMy, HM3MEPUTENBHBINA HUIHHAP (MEH3YpKa), TBEpoe
1. rena TeNno (METAJUTMIECKUH MUINH/AP ), TWIOTHOCTH KOTOPOTO HYXKHO OIpee- 5
JINTh, HUTKA
Uzyuenne newkenus tema 1o | lltatuB ¢ MydToil u nankoil, InHeKa U3MEpUTEIbHAS, TUPKYIb, I1-
2. | OKpY>KHOCTH TOJ ACHCTBHEM CHJI | HAMOMETp JIAOOpaTOPHBII, BECHI C pa3HOBECaMH, MIAPHUK HA HUTH, Ky- | 2,7
YIPYTOCTH H TSKECTH COK IIEHOIUIACTA C OTBEPCTHEM, JIUCT OyMaru
3 Uzyuenne 3akoHa coxpaHenus | llItatuB ¢ MydToii u mankoi, TMHAMOMETp TaOOPaTOPHEIA ¢ (hUKCATO- 57
" | MexaHMYECKOW YHEPTUHI powm, IuHelKa MaciTaOHas, Tpy3 Ha HUTH JIHHOHN 25 cM '
Hccnenosanue 3aBUCUMOCTH
4 | CHIBL YIDYTOCTH OT y/UIMHEHUS Tatus ¢ MydTO# U NanKoii, Npy>KMHA CUpanbHas, Hadop rpy30B 10 7
npyxussl. M3mepenue xectko- | 100 r, nmuHeika MaciuraOHas
CTH IIPYXKHHBI
HccnenoBanue cuiabl  TpeHUs . .
5. | crompkenms. Visveperue kodd- JlepeBsHHBIN OpycoK, JepeBsHHAas JHHelKa, Habop rpy3oB no 100 T, 7
JUHAMOMETP
(HLMeHTa TPEHHSs CKOJIbXKESHUS
6 HccnenoBanue yciioBuil paBHO- | Phivyar Ha mtatuBe, HAOOp rpy30B, JIMHEWKa MacIITaOHas, AMHAMOMET] 5 7
" | Becus ppryara 11a00paTOPHBIN '
7 Boruncienne KIIJ| nHaknonnoii | Jlocka, TMHaMOMETp J1a0OpaTOpPHBIM, JIMHEHka MacimTabHas, OpycoK, 5
TUIOCKOCTH IITaTHB ¢ My(TOH 1 JIaKOH
W3mepenne yckopeHust cBOOOI- . . .
8. | Horo nazerHs ¢ MOMOMBIO HITI- Yacsl ¢ CeKyHIHOW CTPENIKOH, JHHEHKa MacuITabHasi, apuK ¢ OTBEp- 3,7
CTHEM, HUTb, INTATUB ¢ My(PTOH U KOJIBIIOM
HOTO MasiTHUKA
9 W3mepenne ynenpHOH Teroem- CTaIfaH C BOJIOH, KalOpUMETD, TEPMOMETP, BECEI, THPH, METaiTHYe- 4
KOCTH BEIIIECTBA CKHH IIMIIMHAP Ha HUTH, COCY/]I C TOpsiueii BOoH
CrexnsHHas TpyOKa, 3aKpBITasi C OMHOTO KOHIIA ITHHOHW 60 MM H Tua-
10 OmneiTHas npoBepka 3akoHa ['eil- | merpom 8-10 MM, uIMHApPUYECKU# cocyn BeicoTot 600 MM 1 [uaMeT- 2
" | JTroccaka pom 40-50 MM, HanOJTHEHHBIH Topstaeit Bogoi (60°C), crakaH ¢ Bogon
KOMHATHOM TeMIIepaTyphl, INIACTUINH
11. Wzmepenne DJIC u BHyTpeHHero | barapeiika Ha 4,5 B, amnepmeTp co mkasuoi 10 2 A, BOJIBTMETP €O IIKa- 2
CONIPOTHUBIICHNUS HICTOYHMKA TOKA | JIoH 10 6 B, peocrat 1a00paTopHBI, KJII0Y, TPOBOJIA COSTUHUTEIBHBIC
W3yuenne mapasiensHoro u mno- | Mcrounuk Toka (OaTapeiika Ha 4,5 B nnm BRIIpSAMUTENH), ABa IPOBO-
12. | cnenoBaTesIbHOrO  COEAMHEHUs! | JIOUHBIX PE3UCTOpA, aMIIEPMETP M BOJLTMETP J1abOpaTOPHBIE, PEOCTAT, 2
IIPOBOJIHUKOB KJIFOY, COEIMHUTEIbHbIE ITPOBOJIA
13 W3MepeHne aneKTpudeckoro co- | McrouyHuK TOKa (BBIIPSIMUTENB), HUKEIMHOBAS CIIUPAib, aMIEpMETp U 4
" | mpoTuBIEHNs TPOBOIHUKA BOJIbTMETP JIa00PaTOPHBIE, PEOCTAT, KIII04Y, COSJMHUTENbHBIE POBOIA
W3mepenne ontudeckoil cuibl u | JIuHelika maciitaOHasi, coOMparomias JUH3a Ha MOJCTaBKe, JIAMIIOYKa
14. | dboxycHOro paccrostHusi coOupa- | Ha IMOJACTABKE C KOJIAYKOM, HCTOYHUK TOKA, BHIKIIIOYATEIb, COCIHMHH- 3
IOIIEH JIMH3BI TeNIbHbIE TIPOBOJIA, SKPaH
[InockonapamienbHas CTEKIsSHHAs IIACTUHA, JaMmmodka Ha 3,5 B, uc-
15. Vsmeperne nokasaresns npenom- TOYHHK TOKA, METAJUIMICCKHUH SKPaH CO MIETBIO, JINCT OyMaru B KIIETKY, 3
JICHUSI CTEeKIIa
KapaHjall, OUpKYyJIb
Wsmeperne mmmHBL cBeTtoBod | JudpakunonHas pemetka ¢ nepuogom 1/100 wm 1/50 MM, 3kcrepu-
16. | BOJHBI C TOMOIIBIO TU(PAKIMOH- | MEHTAJIbHAS YCTaHOBKA W3 INTATHBA, JIMHEHKH, KpaHa CO IIENBIO C 3
HOMW pelIeTKH MHJUIMMETPOBOH IIKaJIOH, JJaMIIa HAKaJIMBaHHs WM CBeva
Ha6/lioleHHe CIUIOMHEOrO 1 JH- CH(iKTpaJ‘II)HLIG TpyOKH C BOZOPOJIOM, TelIeM, HEOHOM, BBICOKOBOJIBT-
17. HBII HHIIYKTOP, UCTOYHUK ITMTAHUS, CTEKIISIHHAS TUIACTHHA CO CKomeH- | 3, 6

HEWYaToro CreKTpoB

HBIMU T'PaHAIMH U CIIEKTPOMETP
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O606H16HHLIﬁ TJ1aH MOCTaHOBKH JE€MOHCTPALMOHHOTI'O OIIbITa

1. Haseanue onbita.

2. llenp MOCTAHOBKH OIBITA.

3. Meron (crioco® TOCTHKEHHUS LIENN).

4. CpexacTBa MOCTABKH OMBITA (CXEMa MM PHCYHOK 3KCIIEPUMEHTAIBHOW YCTAHOBKH, 0O0BEKT UCCIICIOBAHMUS, MATEPHU-
aJel).

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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BBINONHUTD OMBITHI.
OnexTpusanus Tenl. J[Ba poia 3JIeKTPUUECKUX 3apsiioB.
VY CTpoicTBO U IeHiCTBHE 3JIEKTPOCKOIA U IIEKTPOMETPA.
OnexTpu3aiys TpeHueM, KOHTaKTOM, BIHSHUEM.
IIpoBOIHUKY U U3OJIATOPEIL.
IIpoBoaHUKH B IoJIe. DIEKTpocTaTUYECKast HHAYKIU. DIeKTpocTaTUYecKast 3alHTa.
Husnextpuku B nose. [lonsipuzanys.
YcTpolcTBO KOHIEHCaTOpa. DHEPTHs KOHACHCATOPA.
3aBHCHMOCTH AIIEKTPOEMKOCTH KOHAEHCATOPA OT PACCTOSHUSA MEXIY IIACTHHAMH, IUTOIIAIH TUIACTUH U TU3JIEK-
TPUYECKON IIPOHULIAEMOCTH CPEBI.
9. VcerpoiicTBO M NPHHIHI ASHCTBHS ANEKTPOGOPHON MAIITIHEIL.
Wucerpyknus x naboparopHoii padote Nel§. 3akOHBI HTOCTOSIHHOTO TOKa
BBINONMHUTG OMBITHL.
1. Hcrouynuku noctostHHOTrO ToKa. COoCTaBIeHUE SIEKTPUUECKOH 1enu. MI3MepeHue CHITbl TOKa aMIepMeTpOM U Harps-
JKeHMs BoJIbTMeTpoM. HabmrogeHne nocTostHeTBa CUIIBI TOKA Ha Pa3sHbIX y4acTKax HEPAa3BETBICHHOM IEeKTpUUYECKOH Iemnu.
2. 3akon Oma jus y4acTka nenu. PeocraT, Mara3suH CONpPOTHBIICHHH W MOTEHLIUOMETpP: YCTPOHCTBO, Ha3HA4YCHUE,
MPUHINI JeHCTBUS.
3aBHCHUMOCTb CONPOTUBIICHUS METAIIMYECKOTO NPOBOJHHUKA OT TEMIIEPATYPHIL.
ONEeKTPUUYECKUIl TOK B ANEKTPOIUTAX. DNEKTPOIH3. 3aBUCUMOCTh COIPOTUBIICHHUS 3JIEKTPOIIUTA OT TEMIIEPATYPBIL.
3aBHCHUMOCTB JEKTPONIPOBOIHOCTH MOIYNIPOBOJAHUKOB OT TEMIEPATYPhI U OCBEIICHHOCTH.
Honnzanus razos. HecamocTosTenbHBIN pa3ps B rasax.
WucTpykms k maboparopHoi padote Nel9. JIeiicTBHS MOCTOSHHOTO JIEKTPHYECKOTO TOKA
BBINONHUTH OMBITHI.
TemmoBoe neiCTBHE DIEKTPUUECKOTO TOKA.
OmsIT Dpcrena.
MaruuTtHoe 1nose Toka. JIMHUU MarHuTHOrO MOJIS.
MarautHoe B3aUMOJEHCTBUE IIPOBOJHUKOB C TOKOM.
JlelicTBMe MarHUTHOTO TOJIs [yTrOOOpa3HOro MarHuTa Ha MPOBOJHUK C TOKOM.
VYeTpoilcTBO ¥ NPUHLIMI IEUCTBUS JIEKTPOABUTATES.
VYeTpoHCTBO M IPUHLIMIT AEHCTBUS TPOMKOTOBOPUTETISL.

ONoaRrWNE

o0k w

NogokrwbdpE

Wuctpykuums k maboparopHoit padote Ne20.
DNeKTpOMarHuTHast HHIYKIUS U 3JEKTPOMArHUTHBIE KOJIeOaHuUs
BEINOTHATH OTIBITHI
1. DnextpomarautHas uHAyKus. OneiTel @apanes. 3aBucuMocTh IJ{C UHAYKIUN OT CKOPOCTH U3MEHEHHUSI MarHUT-
HOTO TIOTOKA.
2. JlemoucTtparus npasuia JIeHna.
3. CaMOUHIYKITHS.
4. CBOOOIHbBIE ANEKTPOMATHUTHBIE KOJIEOaHHS.
5. BrIHYXJEHHBIE IEKTPOMarHuTHbIe kosiebanus. [lomydeHne nepeMeHHOTo MMoKa IMpY BpAIleHHH BUTKA B MAarHHUT-
HOM rosie. Pe3oHanc.
6. VYcrpoiicTBo 1 AelicTBHE TpaHChOpMATOpa.
Wuctpykums x maboparopHoit padote Ne2 1. ['eomerpudeckas onTuka
BBINOTHATH OTIBITHI
1. Hcrounnku cBerta.
2. IlpsmonuHeiiHOEe pacripocTpaHeHue cBeTa. TeHb U MOIyTEHb.
3. 3akoH orpaxenus cBerta. [IpenomieHue ceera.
4. Xon nmydeit B cobuparolieii TuH3e U B paccenBatoiieit nunze. okycsl coduparoieii 1 paccenBaronieit iua3. [loiry-
YeHHEe N300paXEeHNH C TOMOIIBIO JINH3.
5. TlomHOe OoTpa’keHHE CBeTa.
WHcTpykuwmst k mabopaTopHoi pabote Ne22. dusnueckas OnTHKA
BBINOTHATD OTIBITHI
1. Mucnepcus Genoro ceeta. [lomydeHue crekTpa ¢ HOMOIIBIO TIPU3MBL.
2. udpakuus ceera Ha HUTH. [Judpakuns ceera Ha orBepcTHu. [losrydeHne criekTpa ¢ MOMOIIbI0 AU(PPAKIIUOHHOM
peLIeTKH.
3. Unrepdepenuns cera (bunpusma Ppenens). Matepdepennus csera (konpua HeroToHa).
4. OmnpiT IOHTa (MHTEpdEpeHnns cBeTa Ha ABYX MIEIX).
5. Tlomapusanus cBeTa.
IIpuMepHBIii CIUCOK TBOPYECKUX HKCIIEPUMEHTAJIbHBIX 3a1aHUN
Mexanuka
1. 3MepuTh MIOTHOCTh HEU3BECTHOTO BELECTBA.
ObopynoBaHue: CTCKJISTHHBIA CTaKaH C BOJAOW, MPOOMpKA, IMHEHKA M3MEPHUTEIIbHASl, HEU3BECTHOE BEUIECTBO B BHUJIE
HEOOJBIINX KyCKOB (METAITUIECKUH aTIOMAHUHN WK IIMHK B TpaHyJax).
2. Onpenenuts KOAQQUIMEHT TPEHHS CKOJIBKEHHS CTAJIH 110 JIEPEBY.
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O0opynoBaHue: 1Ba CTaIbHBIX IIapa AuaMeTpoM 1,5 - 2,5 cM, IBe U3MEpUTEIbHbBIC TUHCHKH ICPCBSIHHBIC, TIACTHIMH.

3. PaccuuraiiTe BpeMs ABIKCHHS KOJIbIA [0 HAKIIOHHOH IJIOCKOCTH, U3MEPBTE BPEMs IBHIKCHUS KOJIbIIA IIPAKTHUCCKU
U CPaBHUTE MOJYYCHHBIC PE3YIbTATHL.

O06opynoBaHue: KOJBIO, HAKIIOHHAS TIOCKOCTD, JINHEIKA U3MEPHUTENIbHAS, CEKYHIOMEP, IIITAHTCHITUPKY b,

4. PaccunraTh Bpems, 3a KOTOPOE BpAIIAIOIIMIACA AUCK (MasTHUK MakcBeiia) onmycTuTcs Ha paccrosiaue H. PacueTst
MPOBEPHTE SKCIICPUMECHTANBHO. (J{BHKECHUE MPOUCXOIUT U3 COCTOSIHUS TOKOS MOJT ACHCTBUEM CHJT TSHKECTH M CHJI YIPYTOCTH
JIBYX BEPTHKAJIBFHO PACIOIOKECHHBIX HATEH, HABUTHIX HA OCH JHCKA).

O6opynoBaHHe: OUCK TPaMIDTACTUHKY (BUHUJIOBON) C KapaHJaIlloM B KadeCTBE OCH, IITATHB, HUTh, TMHEHKA U3MEpH-
TeNbHAs, CEKYHIOMEp, IITaHT €HITMPKYITh, BECHI C pA3HOBECOM.

5. HccnenoBath 3aBUCHMOCTD MEpHOJa MaJbIX KOJMeOaHUH IDIACTUHEI, MTOJOKEHHON Ha MIIHHIPUICCKYIO ONOPY, OT
pa3MepoB IIACTUHEI U paiyca HHIHHApPA.

O0opynoBaHKE: YETHIPE MPSIMOYTOJBHBIX IJIACTUHBI Pa3HOTO pazMepa, CEKyHIOMED, U3MEPUTEIbHAS JTHHEIKA.

6. UccnenoBath 3aBUCUMOCTb MEPHOIa KoJicOaHUH (PU3MIECKOro MasTHUKA OT BEIOOpA TOUKH MOJIBECA.

O0opynoBaHue: MITATUB ¢ My(DTOH U JIATIKOW, MacITaOHAasK TMHEHKA, CEKYHIOMEp, BECHI C pa3HOBECOM, “‘(DU3HUUCCKUIT
MasiTHUK .

7. OnpenenuTe UMITYJIEC MOHETHI JOCTOMHCTBOM 5 KOIEEK MOCIIE €€ CKOJILKEHUS M0 HAKIIOHHOM IIocKocTH. [locTaBpTe
Ha MyTH MATHKOIICCYHOW MOHETHI TPEXKOIMECUHYI0 MOHETY M MPOAHANTH3UPYHTE pe3yabTaT UX B3aumojeiictBus. CpaBHUTE
HUMITYJIBC CICTEMBI M3 IBYX MOHET JIO CTOJIKHOBEHHS C ITYJIbCOM TON CHCTEMBI ITOCIIE UX CTOIKHOBEHUSI.

O6opynoBaHHe: HAKIIOHHAS TIOCKOCTb, OJ0Ca OyMard, TINHeWKa U3MEpUTENIbHAs, MOHETHI JIOCTOMHCTBOM 5 KOTICeK U
3 KONEUKH.

8. Paccunraiite MOMEHT MHEPIIMH KOJIbI]A OTHOCUTEIFHO OCH BpaIlleHHsI, TIPOXOIAIICH depe3 IeHTP KOIbIla epIeH U~
KYJIPHO €T0 IDIOCKOCTH. MI3MephTe BpeMsl CKaThIBaHHUS KOJIbIIA IT0 HAKIIOHHOH ITOCKOCTH U OTIPEeNIUTe Ha OCHOBE STHX U3-
MEpeHU MOMEHT HHEPINH KoJbla. CpaBHUTE MOTYICHHBIC 3HAYCHUSI MOMCHTOB WHEPITUH.

O6opynoBaHMe: METANIMUECKOE KOJIBIO, BECHl, HA0OP T'Mph, MITAaHTeHIIUPKYJIb, U3MEPUTENbHAs JICHTa, CEKYHAOMED,
YpPOBEHb, TJ1aJIKas J0CKa JUIMHOW OKOJIO MeTpa, MOJOCH KapTOHA.

MexaHHUYECKUE KOIeOaHus

1. Co3naiiTe BepTUKaIbHBIC KOIeOaHUs IIPOOUPKH C TIECKOM B COCY/IE ¢ BOMOM. PaccunTtaiiTe mepruo 3TUX KOJIeOaHu.
PesynpTatr pacuera npoBephTe IKCIEPUMEHTAIBHO, YUTS MOIPEIIHOCTH H3MepeHui. Crenaite 3aKmoueHHe.

O06opynoBaHue: COCY[] ¢ BOJIOH, IPOOUPKA, TIECOK, BEChI U TUPH, CEKYHIOMEp, HUTh, JIMHEHKA.

2. Paccuwnraiite mepron ManbsIx KoiebaHUI cTo0a BOABI B BOASHOM MaHOMeTpe. [IpoBepbTe pacdeT 3KCIIeprMEH-
TaJBHO. C/ICTalTe BEIBOJI.

O6opynoBaHue: BOISTHONH MaHOMET, JIMHEHKA, 9aChl ¢ CEKYHIHOM CTPEIKOU, HUTh.

3. PaccuuraiiTe mepro sl MaNbIX KOJIeOaHHUN Tpy3a Ha ABYX MPYKHHAX, COCIUHEHHBIX: a) IOCIIeI0BATEIbHO, ) mapai-
JIeTBHO. Pe3ypTaThl pacyeToB MpoOBEphTEe SKCIIEPUMEHTAIBHO. CIIeNaiiTe BBIBO/.

O0opyznoBaHue: MITATUB ¢ My(TOI ¥ JIAIIKOM, JABE MPYKUHBI OT JJaDOpaTOpHOTo quHaMoMeTpa, rpy3sl 100 r u3 Habopa,
JIMHEeNKa.

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

O6opynoBaHue: JIMHEHKA ¢ OTBEPCTHSMH, IITAaTHB ¢ My(QTOH, B KOTOPOH 3a)kaTa TOPU30OHTANIbHAS OCh, CEKyHIOMED,
JIMHEeNKa.

5. OmpenenuTe OTHOIIEHHE MACC IBYX TPY30B U )KECTKOCTEH MBYX MPYKHH.

OO6opynoBaHue: WTATHB ¢ My(PTOH U JIATIKOM, IBa TPy3a Pa3HBIX MACC M1 M My, IBE TPY>KUHBI Pa3HBIX JKECTKOCTEH k1
u ko, cexyHImomep.

6. MasTHUK MOABEIIEH, KaK Ha pUCYHKE. BepXHsisl HUTh 3aKperyieHa Ha JUIMHHOM IUIaHKe B Toukax A u B, nexamumx
Ha ogHOM ypoBHe. Ompenenure AL/L 6e3 wacoB u nmuHeliku. OO0opyI0BaHUE: YCTAHOBKA HA PUCYHKE.

7. Umeetcs nBoitHOM MasTHUK (puc). Bepxuss aute AJICB 3akperniieHa Ha IU1aHKe B ToUkax A U B, jexamux Ha 0THOM
ypoBHe, Touku C 1 /] - TOUKH MPUKPETUICHHUS OAHMHAKOBBIX HIDKHUX HUTEH JUTHHOM lo, paciioyioskeHbl Ha PaBHBIX PACCTOSIHUSX
OT KOHIIOB U JIO CepeInHBI 0Tpe3ka AB, oHu nexar Hmxke AB Ha AL, oguHaKoBBIE TPY3Bl M HAXOAATCS Ha paccTosSHUHA L
Hiwke AB. Onpenenure sxcriepuMmenTaibHo AL/L 6e3 4acoB u mMHEHKH.

W3MepeHue MIOTHOCTH U MacChI TEll

1. OmpenenuTte 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 TBEPOTO TEJIa, KOTOPOE HE TOHET B BOJIE.

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

3. OnpenenuTe IWIOTHOCTH HEN3BECTHOTO BEIIECTRA.

O0opynoBaHHe: CTCKIISTHHBIA CTaKaH C BOJOH, MpOoOHpKa, TMHEWKa M3MEPHUTEIIbHASl, HSM3BECTHOE BEIIECTBO B BHJIC
HEOOJBIINX KYCKOB (METAJUIMYECKUN aTFOMUHHN WU [IMHK B TPAHYJIAX).

4. OnpenenuTe IUIOTHOCTH PA3TIIYHBIX KHUJIKOCTEH METOIOM CPaBHEHHUS C TUIOTHOCTBEO BOJIBI.

O0opynoBaHue: COOOMIAIOIINECS COCYIBI U3 CTEKIISTHHBIX TPYOOK (CO IIKAOi), pe3nHOBas TPYOKa, MEH3YPKa, TUIETKA,
KOJIOBI (MJIM CTCKJITHHBIC OaHKHM) C PA3TUYHBIMU JKUIAKOCTSIMH.

5. IIpennoxuTe crI0cOO OLICHKHM Macchl CBOETO Teia 0e3 UCIO0Ib30BaHus BECOB.

6. OmnpeteneHrie Macchl Tena (JTMHEHKH) Oe3 B3BEIINBAHNS.

O6opymoBaHue: yKka3Ka JepeBsHHas, TUpbKa Maccor 50 T, HUTh, TUHEHKA.
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7. Omnpenenute Maccy HEOOIBLIOTO MpeAMeTa (HarpuMep, JacTHKa, KyCouKa Meja, KyCco4Ka caxapa M T.II.), HCIOJIb3ysl
KyCOK IUTaCTHJIMHA, MEH3YPKY U OoJblIasi 0aHKa C BOJOM.

O6opynoBaHue: MEH3ypKa, OaHKa ¢ BOJOH, IUIACTUIINH, TIPEIMETHI JJIsl B3BEILINBAHHUSI.

8. OnpezenuTe Maccy TBEpJIOTo TeNa ¢ HOMOIIBIO HEPABHOIUICUUX BECOB.

O06opyznoBaHue: TeO HEN3BECTHON MacChl, HEPABHOILIEYHE BECHI, PA3HOBECHI.

9. Hcnonp3ys ToabpKo TuHAMOMETp bakymiHCKoro, onpenenuTe: a) Maccy ero mkajbl; 0) Maccy ero npy>KuHbI.

Ob6opynoBanne: fuHAMOMETp bakynriHCKOTO.

10. Ompenenute MOJSIPHYIO Maccy BO3IyXa.

ObopynoBaHue: BECHI C Pa3HOBECOM, PE3NHOBAsI IPyYINIA, MEH3YPKa, KYCOUKH IUTACTHIINHA, TUCTIIUINPOBAHHASA BOJA.

Omnpenenenne K03 UIIIEHTa TPCHUSA

1. Onpenenute KOXQQHUIUEHT TPEHUS CKOJIBKEHHUS JCPEBSIHHOTO OpycKa IO AEPEeBSHHOM TOCKE, UCIONB3Ys, KpoMe
9THX MPEAMETOB, TOJIBKO JUHAMOMETD.

O0opynoBaHue: ACPEBSIHHAS TOCKA H OPYCOK, TUHAMOMETD.

2. Ompenenute KOAPQUIUESHT TPEHHS MOKOS JEPEBIHHOIO OpycKa Ha JIEpeBSHHOW JOCKe M KO3()(GHUUMEHT TpEeHHS
CKOJIBXKEHUS OpycKa I10 3TOH JJOCKe, UCIOJIb3Ys B KaUeCTBE U3MEPHUTEILHOTO NpUOOpa JINHEHKY.

O6opynoBaHue: nepeBsiHHas A0CKa, JACPEBSIHHBIN OpYCOK, JTHHEHKA.

3. Onpenenure KOAQPUIUEHT TPEHHUS CKOJBKESHUS MaTepHraia Mo AepeBy, UMes CIIeNIaHHbIA U3 STOT0 MaTepHana map
U JB€E JINHEHKH.

O6opynoBaHue: CTAIBHON IIap, 1BE JEPEBSHHBIC THHEHKH.

4. Onpenenute KO3()(UINEHT TPEHHS CKOIBKEHUS KEPaMUIECKOTO MarHUTa 110 METAJUINYECKOMY JINCTY M CHITy Mar-
HHUTHOTO NIPUTSDKCHUS MEX Iy HAMH.

ObopynoBaHne: KepaMUIECKH MarHUT, METAJUIMIECKUH JIHCT - 3KpaH n3 Habopa 1o reoMeTpUIeCKON ONTHKE, AUHA-
MOMETp, HHUTb.

5. Onpenenute kK03(QGULUEHT TPEHUSI CKOJIBKEHHUS ISPEBIHHOTO OpycKa M0 IIOBEPXHOCTH CTOJIa, IMEs B KAYeCTBE U3-
MEpUTEIsl JIUILB [IACTMACCOBYIO JINHEHKY.

O6opynoBaHue: IepeBIHHBIA OPYCOK, HUTh, IJITaCTMAacCcOBas JTMHEHUKa.

6. OnpenenuTe OTHOLICHUE KOA(BPHUIMEHTa TPEHUS TIOKOS K KO3()(HUIMEHTY TPEHUS CKOJIBKEHUS AepeBa Mo JIepeBy,
UCIIONIBb3Ys B KAYECTBE U3MEPHUTEIILHOTO ITPUOOpa JIMHEHKY.

O6opynoBaHue: IepeBsiHHAs TMHEHKA, 1Ba KapaHala.

7. Onpenennte K03 (HUIMEHT TPEHUS CKOJIBKEHHMS IIapa O MMOBEPXHOCTh CTOJIA C TOMOIIBIO JINHEHKH.

O6opynoBaHue: pe3WHOBHIH WM TUIACTMACCOBBI IIap, IMHEHKA.

8. Onpexnennte kK03 GUINCHT TPEHUS CKOIBKCHNS KEPAMUYECKOTO MAarHUTA 110 TIOBEPXHOCTH CTOJA C TOMOIIBIO AaH-
HOTO BaM 000pyZIOBaHHSI.

ObopynoBanue: JBa OOJIBIINX M OJUH MaJlblii KEpAMHUUECKHE MArHUTEHI, JIMHEHKA.

9. Onpenenure K03(HGUIHESHT TPEHHS 0 “3aKTMHUBAHUIO CTEPIKHSL.

O6opynoBaHue: KapaHall U JIMHEHKA.

10. YcraHoBuTE 3aBUCUMOCTh MEXAy cuiioi F, ynepskuBaromiel rpy3 Maccoi m, BUCSAIIWN Ha MEPEKUHYTOH depes
CTaJIbHOW CTEP)KEHb HUTH, U YIJIOM ( OXBaTa CTEP)KHS HUTHIO. MCIIoNb3ys MOJIy4eHHYIO 3aBUCHUMOCTb, OlpeaenuTe Koaddu-
HUCHT TPECHUA MEKIAY HUTHIO U CTEPIKHEM.

O0opyznoBaHue: TAaTUB ¢ My()TOM, CTaIBHON CTepKeHb, HUTh, HAOOP I'PY30B [0 MEXAaHUKE, AUHAMOMETp, TaOJIHIIbI
Bbpaauca, munnmumeTpoBast Oymara.

HccnenoBanne TEMIOBEIX CBOHCTB BEIIECTBA

1. OnieHNTE YACTBHYIO TEIUIOEMKOCTh CBHHIIA, HE HCTIOJIB3Yys YPaBHEHHE TEIUIOBOTO OaaHca.

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

2. OO6mree s Kj1acca 3aIaHue.

CpaBHHTE MOJIIPHBIC TEIUIOEMKOCTH PAa3HBIX MeTaLIOB (“yCTaHOBUTE 3akoH romonra-Iltn).

MNupuBuayansHOE 3a1aHuE.

OnpenenuTs yaeNbHYIO0 U MOJSIPHYIO TETNIOEMKOCTH JTaHHOTO BaM MeTaJla.

O6opynoBaHHe: KaJIOPAMETP, COCYA C BOJOH, M3MEPUTEIBHBIN IIINHAP, KATOPUMETPHUECKUE Tella (CTaIbHBIE, allio-
MHUHHEBBIE, MEIHBIE, CBUHIIOBEIE), BECHI M Pa3HOBEC, TEPMOMETP, YAHUK C KUITAIIEH BOIOH (OMH Ha KJ1acc).

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

Bapmuasnr 1.

O0opynoBaHKE: KAJIOPUMETP, COCY/I C KyCOYKaMH IIIaBAOIIETO JIb/Ia, COCY/ C TeIuioi Boaoit (ee m = 0,2 kr, t; = 60°
C), I3MEepUTENBHBINA IMIHHAD, TEPMOMETD.

Bapuanrt 2.

O6opynoBanue: 1abopaTopHas 3JeKTPUUECcKast IIINTKA, CTAKaH OT KAJIOPUMETPA, COCY/L C IIABAIOIINM JIbJIOM, TEPMO-
METp, Yachl C CEKyHJTHON CTPEIIKOM.

4. Onpenenure yAeNbHYIO TEIUIOTY HapOOOpa30BaHUs BOIBI.

O6opyznoBaHue: COCyJ] C BOJIOW, CTaKaH OT KaJIOPUMETpa, JlabopaTopHas 3JIeKTpuuecKast IUIUTKA, Yachl C CeKYHIHOH
CTPEJIKOM.

5. Onpenenure Bce, KaKue MOXKHO, TETITIOBBIE CBOMCTBA HEM3BECTHOTO BEIIECTBA. MI3BECTHO, YTO OHO HE paCTBOPSETCS
B BOJIE M HE BCTYIIAET C HEH B XUMUYECKHE PEaKIIHH.

Crpannna 10 u3 13



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

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.

Omnpeznenute CONMPOTHBICHAUS ABYX PE3UCTOPOB, €CIIN M3BECTHBI UX MIPUMEPHBIC 3HAUCHUS.

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

Bapmuanr 2.

OmnpexnennTe CONPOTHBIICHUS ABYX PE3UCTOPOB, €CIHM BaM JaHBI, KPOME HHX, HCTOYHHK TOKA, OIMH M3MEPUTEIHHBIN
purOop (amMIepMeTp WK BOIBTMET), KIIF0Y, COSTMHATENFHBIC TIPOBOA.

3. OmpenenuTe CONPOTUBICHNE PE3UCTOPA, €JICH O TIOPSIIKE €ro BEIMIMHBI HUYETO HE N3BECTHO W B BaIlleM Pacmopsi-
JKEHUU U3 U3MEPHUTEIbHBIX IPUOOPOB UMEETCs JTHIIb BOIBTMETP.

O6opynoBanue: pe3rucTop Ry, pe3ncrop ¢ M3BECTHBIM CONPOTHUBIICHHEM R, BOIBTMETpP, HCTOUHHK TOKa, KIIIOY, COEIH-
HUTEJbHbIE IPOBOJIA.

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

O6opynoBaHue: pe3ucTop Ry, pe3sucTop ¢ U3BECTHBIM CONIPOTUBICHUEM R, amnepMeTp, HCTOUHUK TOKa, K04, COSAU-
HHUTEJIbHbIE IPOBOJIA.

5. Onpenenute COMPOTHBIICHIS Pa3HBIX PE3UCTOPOB, HCIIONB3YS OMMETP (aBOMETP), U CPAaBHUTE PE3yIBTATHI C HOMH-
HaJlaM¥ COTIPOTHBIICHUH, HATIMCAaHHBIX HAa STUX PE3UCTOPAX.

O6opynoBaHHe: OMMETpP (aBOMETp), HAOOP PE3UCTOPOB.

6. MI3roToBBTE MOZETh aBOMETpPA, OTIPALyHPYUTE €ro IIKaIy M U3MEpPhTE MM COMPOTHBIICHUE PE3UCTOpA.

O6opynoBaHHe: HCTOYHHUK TOKA, aMIIEPMETP, peocTat (MOTEHIIMOMETP), Ha0OP PE3UCTOPOB C U3BECTHHIMH COMPOTHB-
JICHUAMH (WM Mara3uH CONPOTUBJICHUI), PE3UCTOP ¢ HEM3BECTHBIM COIIPOTHUBIICHUEM, KITFOY, IIPOBOJIA.

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

O6opynoBaHHe: HCTOYHUK TOKa, PEOXOPJ, ITAJOHHBIH PE3UCTOP, PE3UCTOP HEU3BECTHOTO COMPOTUBICHHUS, MUKPOAM-
HepMeTp, K04, COSMHUTENbHBIE IIPOBOAA.

8. 3MepbTe CONPOTUBIICHUE PE3UCTOPA C MOMOIIBI0 Mara3uHa COnpoTuBiIeHuil. JloOeiiTech mpu 3TOM MaKCHMaIbHO
BO3MOKHOH TOYHOCTH.

OO0opynoBaHHe: NCTOYHUK TOKA, Mara3uH COMPOTHBIICHHUH, TPH PE3UCTOPA, COTPOTHBICHHS KOTOPHIX HEU3BECTHEI,
MHUKpOaMIIEPMETp, COCIMHUTEIBHBIC IPOBO/IA.

ITocTosiHHBIM TOK

1. 3aMepbTe 3NeKTpUIecKOoe CONPOTHUBICHUE TPeX MPUOOPOB B “UepHBIX SAMUKaX ’; (HAHOOJbIIEe TOMyCTUMOE HAIIPsI-
skenue 10 B, HanOombiiee 3HaueHne cuiisl Toka 0,3 A).

O6opynoBaHue: 1Ba aBOMETPA, PEOXOPJI, HCTOYHUK ITOCTOSIHHOTO TOKA, 3TAIOHHBIA PE3UCTOP C NIEKTPUIECKUM COTIPO-
tuBaeHueMm 10,0 Om.

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

O0opynoBaHHe: UCTOYHHK TIOCTOSIHHOTO TOKA, TPU 3JIEKTPOMAarHUTHBIX pelie, TepMope3nucTop, ¢horopesnucrop, horo-
AJIEMEHT, (POTOINO/I, HIIEKTPHUUECKHE JTaAMIIbI, 3JIEKTPUUYECKUI 3BOHOK, TEPMOMETP, IUIACTMACCOBAst KOPOOKA C KPBIILIKOW, BOJIb-
TMETP, aMIIEPMETP.

3. B Tpex “4epHBIX AKX’ HAXOMSTCS DIICKTPUYECKHE CXEMBI, KaXKJast U3 KOTOPBIX COCTOHT M3 OJHOTO HIJIH JIBYX
2JIEMEHTOB; BCET'0 MCIIOIB30BAHO TPH OIMHAKOBHIX AHO/IA H IBA PA3HBIX PE3UCTOPA; ONPEACTHUTE SJICKTPHUISCKUE COTPOTHBIIC-
HUS PE3UCTOPOB; MAaKCUMaJIbHO JIOIMYCTUMOE 3HaUEHHUE CUJIbI TOKA Yyepe3 cxeMmy ‘“‘uepHoro smuka” 100 MA.

OO6opynoBaHue: TP “UepHBIX AMIUKA”, BOIBTMET], aMIIEPMETP, HICTOYHHUK ITOCTOSHHOTO TOKA.

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

O6opymoBaHue: “UepHBIE SIHUKKN, ABOMETP, PETYIUPYEMbIH HCTOYHUK MMOCTOSIHHOTO TOKA, OJTMH PE3UCTOP C DIIEKTPH-
yeckuM comnpoTtuBieHrueM 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.

ObopyznoBaHue: CTEKISIHHBII CTakaH CO CIa0bIM PaCTBOPOM COJISTHOW KHCJIOTHI, IPOOUpPKa rpayHpOBaHHAs, HCTOYHUK ITOCTO-
SIHHOTO TOKa, MUJUIMAMIIEPMETP, COEAUHUTENBHBIE TIPOBOA, ABA AIIEKTPOAA, 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 3JeKTPOEMKOCTh TPeX KOHICHCATOPOB.
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O06opynoBaHue: TpH KOHAEHCATOpa HEN3BECTHON AIICKTPOEMKOCTH ¢ pabounM HanpspkeHueM 1o 10 B, onun u3 xoH-
JICHCATOPOB NpeIHa3HAa4YeH TOJILKO JUISl UCIIOJIb30BAHMS B IIEJISIX IIOCTOSIHHOTO TOKA, O/INH KOHJICHCATOP U3BECTHOM 3JIEKTPO-
€MKOCTH, 3JIEKTPOM3MEpUTEIIbHBIE NPUOOPHI 10 BBIOOPY, HCTOYHHKH HOCTOSIHHOTO M TIEPEMEHHOT0 HAIIPSDKEHUSI 110 BBIOODY,
JNIEKTPOHHOIYYEBOH ocIMnIOrpad), pe3uCTOphI MO BHIOODY.

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
3BYKOBOW YaCTOTHI, BOJBTMETP MEPEMEHHOTO TOKA, MIJUTHAMIIEPMETP IIEPEMEHHOTO TOKA.

4. OmpenenuTe IEKTPUUECKUE TTapaMeTpsl IpHOopa B “depHOM SIKKe” ¢ YeTHIPbMS BEIBOJaMH. MaKCHUMalbHBIE [10-
MyCTUMEBIE 3HAYCHHS TIOCTOSHHOTO ¥ IEPEMEHHOTO HANIPSHKEHUS MEX Ty ABYMS JIF0OBIMH BeIBogaMu 10 B, makcumanbpHOE 110-
IIyCTUMOE 3HaueHue cuiibl Toka 100 MA.

O0opyznoBaHue: HICTOYHUK ITOCTOSTHHOTO TOKA, ICTOYHHUK IIEPEMEHHOT0 ToKa ¢ yactoTol 50 'y, 2 yHUBepcaIbHBIX TIPH-
6opa U1 U3MEpEeHHs CHJIbI TOKa U HaNpsDKEHHS Ha TIOCTOSTHHOM M TIEPEMEHHOM TOKE, COeIMHUTENbHBIE TPOBOAA.

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.
BrimonHATe H3MEpeHne CHITBl TOKa depe3 KoHaeHcatop. CpaBHUTE pacdeTHOE U SKCIIEPUMEHTAIFHOE 3HAYCHHS CHITBI TOKA.

O6opynoBaHHe: UCTOYHUK MIEPEMEHHOTO HalpsokeHus 6 B, koHneHcaTop OymaxHbIi 6 MKD, MITITHAMITEPMETp TIepe-
MEHHOTO TOKa, BOIIETMETP IIEPEMEHHOTO TOKa, OMMETp, COCANHUTEIHHEIC TPOBOIA.

7. BkimtounTe KaTymIKy B IeTIb IEPEMEHHOT0 TOKa. [1o pe3ynpTataM m3MepeHnit HallpsHKeHHS Ha KaTyIIKe W CIIIBI TOKa
B IICTIH BBIYUCIINTE HHIYKTHBHOE COTMPOTUBIICHUE KATYIIKH.

O06opynoBaHHe: NICTOYHUK IIEPEMEHHOTO HanpsbkeHUs 6 B, kaTyirka mKkomsHOTo pa3dopHOro TpaHc(opMaTopa, BOIb-
TMETpP U MUJUTHAMIIEPMETP MEPEMEHHOTO TOKa, COSMHUTENBHBIE TPOBOAA, KIIIOY OHOIOIIOCHBIH, OMMETP.

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,
COCIIMHUTENFHBIE TIPOBO/IA.

2. OnpexpennTe MOKA3aTENb MPEIOMIICHHS CTEKIIA, H3 KOTOPOTO M3TOTOBJICHA CHMMETPUYHAS TBOSKOBBITYKJIIAs JIMH3A.

ObopynoBaHre: TBOSKOBBITYKIIAs CHMMETPHYHAS JINH3A, 9KpaH, MTAaTHB, ITIOCKOE 3epKajio, BOJIA, IITAHTCHIIUPKYJIb,
TMHEHKa N3MepUTeIbHas, KapaHIall.

3. Uccnenyiite XapaKTEPHCTUKU CBOETO IJIa3a KaK ONTHYECKOTOo 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.

O0opynoBaHKe: CIIEKTPOCKOI, CIIEKTpaibHas TPYOKa, 3al0THEHHAsI TeJIHEeM, CIIEKTpaibHast TPyOKa C HEU3BECTHBIM ra-
30M, UICTOYHHUK BBICOKOI'O HAITPSXKCHUA JIL B036y)KI[eHI/I$[ QJICKTPHUYCCKOTO pa3psiaa B CIICKTPAaJIbHBIX pr61<ax, Ta6J'II/IIH)I CIICK-
TpaJIbHBIX JIMHUHM XUMHUYECKHUX DJIEMEHTOB.

5. Uccrnenytite, sBIsIeTCS TN MPEICTaBICHHBIN 00pasel pagunoakTuBHBIM. Eciiin OyneT oOHapykeHa paTuoakTHBHOCTb,
OTIpeNIeNIUTEe CBOHCTBA PAJAHOAKTHBHOTO M3IIyYSHUS M PaJHOAKTHBHBIX H30TOIOB B Mpenapare, JOCTYIHbBIC H3IyYeHHIO C TI0-
MOIIBIO TPEI0KEHHOTO BaM 000PYIOBAHHS.

O6opynoBanue: Pagromerp i poBoii ¢ IETEKTOPOM, CIIOCOOHBIM PETUCTPUPOBATH O.-, - M Y-H3ITydSHHUSI, TOCTOSTHHBIH
MarHuT, Ha0Op METaUTHYECKUX TUIACTHH, CTIPABOYHHUK 110 (hHU3HKE.

6. OnieHNTE JUIMHY CBETOBOW BOJHBI 10 HAOIOICHHIO SIBIICHUS MHTEP(EPECHIINU CBETa OT IBYX 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. IlpoHabironaiiTe MOABEM YPOBHS BOJIBI B KAIMJUISIPE M 110 BBICOTE I10IbeMa BEIYUCINTE KOI(DPHUIMEHT TOBEPXHOCT-
HOT'O HaTSDKCHUS! BOJIBL.

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

2. [IponabmrofaiiTe MpoIIECC pocTa KPUCTAIUIOB PA3IMIHBIX BEIIECTB B MEPECHIIIICHHOM BOJIHOM PacTBOPE.

O6opynoBaHHe: MUKPOCKOIT MIKOJBHEIA ¢ 80-TH KpaTHBIM YBEIMYCHHEM, HACHIIICHHBIE PACTBOPHI XJIOPHIA HATPHA,
XJIOpHIa aMMOHHS, THITOCYNTb()NTA, TOKPOBHBIE CTEKJIA, CTCKIITHHBIC TTAJIOYKH.

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.

ITpouenypa n KpUTEpHN OLIECHUBAHUS

1. Hcnonp3yroTes Tekymiee U pyOeKHOE BUABI OIIEHMBAHUS y4eOHOH NESTENbHOCTH CTyneHTOB. Ha mpakTHdaecknx
3aHATHAX CTYAEHTHI NOTY4YaroT TEKyIHE OTMETKH 3a MUCbMEHHBIC M yCTHBIC OTBETHL. B (uHane n3yueHns: TUCHUILIHHBI MOA-
CUNTHIBAETCS CPEIHHUH TEKYIUHA OaI 1o MsTHOAIIIBHON IIKae.

2. B ¢unane nzyyeHns: AUCHMIUIMHBI CTYJICHTHI MTOJYYalOT TPH pyOeKHbIe OTMETKH: 1) 3a 3HaHMe TeopuH (B hopme
B3aUMOKOHTPOJISI IO CITUCKY KOHTPOJIBHBIX BOIIPOCOB), 2) 32 BlIaJICHUE TUTIOBBIMH CIIoco0amu AeicTBuUil (B popMe KOHTPOIIb-
HOH paboThl), 3) 3a OIBIT TBOpUECTBA (HAKOIUTENIbHAsI OOMETKA 32 BBIIIOJIHEHUE ITOUCKOBBIX 9KCIIEPUMEHTAIBHBIX 3a1aHHUM).

3. HroroBas 0TMETKa 3a AUCIMILUIMHY BBICTABISIETCS C yUETOM CPETHET0 TEKYIIero Oajuia 1 Tpex pyOeKHBIX OTMETOK
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