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Metoauueckie yka3aHHs IO BBIIOJHEHHIO J1a0OpaTOpHBIX paboT pa3paboTaHbl HAa OCHOBE
denepanbHOTO rOCYJapCTBEHHOTO 00pa30BaTENFHOIO CTaHAApTa CPETHETO MPOPECCHOHATIBHOTO
00pa3zoBaHus JJIs CIIEHUATBHOCTH:

21.02.05 «3EMEJIbHO-UMYIIECTBEHHBIE OTHOLUEHW S1»



IHosicHuTEeIbHAA 3aIIUCKA

®u3nka, 0IHA U3 BAKHEUILINX OTPACIed €CTECTBO3HAHMS, OTHOCUTCSA K OIBITHBIM HayKaM.
[lepBblif 1mar JuUIsi YCTAHOBJICHUS 3aKOHOMEPHOCTEH (M3WYECKUX SIBICHHA COCTOUT B
HaOmroneHuu. J{ias 3TOro Hajo yMeTh BBIIENIUTh HauboJiee BaXKHBIE AIEMEHTHI (PU3NYECKOTO
sBICHUA. BTOpBIM 1m1arom OyneT M3MEHEHHUE YCIOBHUH, B KOTOPBIX MPOTEKAET SBJICHUE, TO €CTh
nepexos OT IPOCTOro HAONIOAEHUS K AKCIIEPUMEHTY.

OcHOBHAas TPYAHOCTb TPU TPOBENCHHH (U3NYECKOTO TMPAKTHKyMa COCTOMT B
HEBO3MOXKHOCTH 00€CIeYnTh B y4eOHBIX JJabopaTopusix HaOmoneH st (pru3ndeckux siBieHui. s
NOBBIIEHUS 3()()EKTUBHOCTH YCBOEHHUS OCHOB (DM3NYECKON HAyKH HCIOJB3YeTCS HPUHIIHIL
reHepanu3anuy yueOHOro MaTepualia — Takoro 0T6opa, Ipu KOTOPOM IVIaBHOE BHUMAHUE YJIEJIEHO
U3YYEHHIO OCHOBHBIX (DAKTOB, MOHATHH, 3aKOHOB M METOAOB (usmueckoir Hayku. Otcioga
BBITEKAET MOBBIIEHUE TPEOOBAaHUM K YMEHHUSM CTYAEHTOB IPUMEHSATb OCHOBHBIE IOJOXKEHHS
HAYK{ JJISl CAMOCTOSITENIbHOTO OOBSICHEHUSI (PU3NYECKUX SIBICHHUH, PE3y/IbTaTOB HKCIEPUMEHTA,
JeicTBUS IPUOOPOB M YCTAaHOBOK, PELICHUS 33/1a4 pa3IMYHbIX TUIIOB.

B 3a1a4u J1a00paTOPHBIX Pa0OT BXOIAT:

e GopMHUpOBaHME Yy CTYACHTOB IPEICTAaBICHUS O (PU3MUECKOM 3aKOHE B JCHCTBUM,
00BEKTHBHOM XapakTepe GU3NIECKUX 3aKOHOB;

e GopMHUpOBaHHUE Yy CTYJCHTOB NPEACTABICHUS O TOYHOCTH (U3UUYECKUX 3aKOHOB M O
3aBUCUMOCTH 3TOM TOYHOCTHU OT TOTO, HACKOJIBKO CTPOT0 COOJIIOAAI0TCS YCIOBHSL, B KOTOPBIX
MOJKET MPUMEHSTHCS TAHHBIH 3aKOH;

® 0O3HAKOMJICHHE C OCHOBHBIMH MeETOAAMU (PU3MUECKUX H3MEpeHUH, mnpuoOpereHue
3JIEMEHTApHbBIX HAaBBIKOB MX MCII0JIb30BaHMS;

® O3HAKOMJICHHE C Hambojiee pPacIpOCTPAHCHHBIMH HW3MEPUTEIFHBIMUA TNPHOOpaMU U C
MPUHIIUIIAMA UX JACHCTBHS,

¢ (hopMUpOBaHHUE TOHUMAHUS POJIM MPAKTUKH B MMO3HAHUU (DPU3NYECKUX SBJICHUN U 3aKOHOB,
orpeJiesIeHu! (PU3MYECKUX BEIUYMH;

¢ nproOpeTeHre HABBIKOB B 00paOOTKE OMBITHBIX JAHHBIX W MPEICTABICHUN O YMCIICHHBIX
3HAYCHUSX OCHOBHBIX (PU3MUYECKHUX BEINYHH;

® Pa3BUTHE MBIIUICHUS CTYIEHTOB, (OPMUpOBAHME Yy HHUX YMEHHMHA CaMOCTOSTENIBHO
npuoOpeTaTth U TNPUMEHATh 3HAHUS, HAOMIOAAaTh M OOBACHATH CYHUIHOCTh (DU3NYECKHX
SIBJICHUH.

[TIpu peanuzanuu mporpamMMmbl y OOydaroIIMXCsl JOJDKHBI ObITH copmupoBanbl OOuue

KOMITETEHITHH:

OK 1. | [ToHuMaTh CyIIHOCTh U COIIMAJIBHYIO 3HAYUMOCTb CBOEH Oy ty1eit npodeccuu, nposiBiIiTh
K HEM YCTOMYMBBIA HHTEPEC.

OK 2. | AHanu3upoBaTh COLUATbHO-IPKOHOMUYECKUE U IMOJUTUYECKHE MPOOIEMBbl M MPOILECCHI,
HCIIOJIb30BAaTh METOJbl T'YMaHMTAPHO-COLIMOJOTMYECKMX HAyK B pPa3JIM4YHBIX BHJIAX
1po(eCCHOHAILHON M COLIMAIBHOMN e TEIbHOCTH.

OK 3. OpraHHSOBLIBaTB CBOIO CO6CTBCHHYIO ACATCIIbBHOCTD, ONPEACIATh MCTOABI U CITOCOOBI
BBITIOJTHECHU A HpO(l)eCCI/IOHaJ'II)HI)IX 3aJga4, OICHUBATh UX 3(1)(1)GKTI/IBHOCTI> 1 Ka4CCTBO.

OK 4. | Pemmate mpoOiemMbl, OLIEHUBATh PHUCKM U TNPHUHUMATh pEIIEHHs B HECTAaHAApPTHBIX
CUTYaIUsIX.

OK 5. | OcymiecTBIsATh MOUCK, AHAIN3 U OLIEHKY HH(POPMAIUH, He0OXO0AUMOM I MOCTAaHOBKH U
peuieHus npodeccuoHalbHbIX 33]a4, TPO()EeCCHOHATBHOTO U JMYHOCTHOTO Pa3BUTHSI.

OK 6. | PabGoTaTh B KOJUIEKTUBE U KOMaH/ie, 00ecreunBaTh ee CIuioueHue, 3pPeKTUBHO 00IIaThCs
C KOJIJIETAMH, PYKOBOJICTBOM, ITOTPEOUTEISIMH.

OK 8. | BbITh rOTOBBIM K CMEHE TEXHOJIOTUH B MPO(EeCCHOHANBHOM JIesITETbHOCTH.

OK 9. | YBaxurenbHO M OEpex HO OTHOCHUTHCS K HCTOPUYECKOMY HACIEAMIO M KYJIbTYPHBIM
TpaJULUsIM, TOJIEPAHTHO BOCOPUHUMATDH COLIMATIbHBIE U KYJIbTYpPHBIE TPAIULIUH.

OK Co0nronate mpaBuiia TEXHUKH 0€30MaCHOCTH, HECTH OTBETCTBEHHOCTh 32 OPraHU3ALIUI0
10. MEPOMNPUITHI 110 00ecrieueHuI0 Oe30MacHOCTH TPYAa.




B pamkax mporpammbl y4eOHOW AMCHUIUIMHBI OOYYalOIMIMMUCS OCBAaUBAIOTCS YMEHHS U

3HAHUS

Kox! YMeHus 3HaHusA

JIP

JIPL, |- onucvieams u 00vACHAMY - cmbicl nouamuii: GU3NIECKOE SIBIICHUE,

JIP4, pesyromamol ‘ Habmodenuil u (u3nueckas BENIWYMHA, MOJIENb, THIIOTE3a,
IKCnEpUMeEnmos: HC3aBHCHMOCTR IPUHIIUII, TOCTYJIAT, TEOPHSs, IPOCTPAHCTBO,

JP7, YCKOPEHHsl  CBOOOIHOIO . najaeHus Ot BpeMs, HMHEpIHAIbHAs CHCTEMa OTCYCTA,
Macchl MAaarolero Tejia; HarpeBaHue MaTepHaIbHas TouKa, BEIECTRO,

JIP9 rasa Ipu €ro ObICTPOM CXAaTUH | B3aUMOJICHCTBHE, HleaIbHBIN ras,
OXJIKICHUC 1pr ObicTpOM PE30HAHC, DJICKTPOMArHUTHBIC KOJIeOaHMS,

P11, | DACUMPEHWM; TIOBBIIICHHE JABICHHS 21EKTPOMATHUTHOE nose,
rasa IpH €ro HarpeBaHuu B 3aKpbITOM DIIEKTPOMArHWTHAs BOJHA, arOM, KBaHT,

JIP14, | cocyxe;  OpOYHOBCKOE — JIBHIKCHHE; ¢dortoH, aroMHOe sAPO, AePEKT MaccChl,

DIIEKTPU3AIMIO TET MpPU MX KOHTAKTE;
B3aMMOJICICTBUE ~ MPOBOAHUKOB  C
TOKOM; JICWCTBHE MAarHUTHOTO TIOJIS HA
NPOBOJHUK C TOKOM; 3aBUCHMOCTH
CONPOTHUBIICHUS TIOJYIIPOBOJHUKOB OT
TEeMITEPaTyphI u OCBEILICHUS;
AIIEKTPOMATHUTHYIO WHIYKIIHIO;
pacrpocTpaHeHue HIEKTPOMArHUTHBIX
BOJIH; JMCIIEPCHIO, MHTEPPEPECHIHIO U
mudpakuyioo  cBeTa; U3NIyYeHHE U
HOTJIOIIEHNE cBera aToMamu,
JMHEHYaTeie  CHeKTphl; (HoTodddeKT;
PaMOaKTUBHOCTb;

- npueooumso npumepsvl.  ONbLIMOE,
UNIOCMPUPYIOUUX, umo:
HaOJIIOEHUsT M DKCIIEPUMEHT CIy)KaT
OCHOBOM Ul BBIIBHJKEHUS TUIIOTE3 U
IIOCTPOEHUS Hay4YHBIX TEOpHil;
HKCHEPUMEHT TO3BOJISIET IPOBEPUTH
HUCTUHHOCTb TEOPETHUYECKHUX BBIBOJOB;
¢uznyeckas Teopusi 1a€T BO3MOKHOCTh
OOBSICHATH  SIBIEHUS  TPUPOIBI U
HayuyHble (aKThl; (u3nyYecKas Teopus

TI03BOJISIET Npe/ICKa3bIBaTh eme
HEU3BECTHHIC SABJICHUS )51 nux
0COOEHHOCTH; npu 00BACHEHUHU

NPUPOJHBIX SIBICHUM HMCHOJIB3YIOTCS
¢u3nuecKkue MOJEeNU; OIUH M TOT Ke
OPUPOJHBIE  OOBEKT WM  SIBJICHHE
MOXHO  HCCIENOBAaTb HAa  OCHOBE
WCIIOJIB30BaHUSl  pa3HBIX  MOJIENEN;
3aKOHBI (PU3UKHU U (PU3HUYECKHE TEOPHH
UMEIOT CBOM OIPEEICHHbIE TPAHUIIBI
IIPUMEHUMOCTHY;

SHEPTHUs CBSI3H, PaIMOaKTUBHOCTb,
MOHHM3UPYIOIIEe  W3JIyueHue,  IUJIaHeTa,
3Be3/1a, rajakThKa, BeceneHnHas;

- CMbBICT duzuueckux 8enUYUUH:
nepeMeleHue, CKOpPOCTb,  YCKOpEHHUE,
Macca, Cuia, JaBJeHHE, UMITYJIbC, padoTa,
MOIITHOCTD, MeXaHu4ecKas SHEPrus,
MOMGCHT CHIIB, MepHoI, 4acToTa,
aMIUIUTyJa Koyie0aHWii, JJUHA  BOJIHBI,
BHYTPEHHSIS SHEprus, CpenHss

KUHETUYECKas HSHEeprusi 4acTull BEIIECTBa,
abcoyioTHas  TeMIleparypa, KOJMYECTBO
TEIUIOTHI, ylenbHas TEIUIOEMKOCTb,
yaenbHass —~ Temjaora  napooOpa3oBaHus,
ylelbHas TeIyioTa IUIABJIEHUs, YAelIbHas

TEIIoTa CropaHus, 3JIEMEHTAapHBIN
JJIEKTPUYECKUHA  3apsll, HaNpPsHKEHHOCTh
JNEKTPUYECKOTO OJIA, Pa3HOCTh
MOTEHLUAJIOB, 3JIEKTPOEMKOCTb, SHEPrHs
3JIEKTPUYECKOTO oI, cuia
JJNIEKTPUYECKOTO  TOKa,  JJIEKTPUYECKOE
HaIpsKCHUE, JNIEKTPUYECKOE

COIIPOTHUBJICHUC, OJJICKTPOABMIXKYILAA CHIIA,
MarHUTHBIN INIOTOK, MHAYKIHA MAarHuTHOT'O

TI0JTs, WHYKTUBHOCTb, SHEPTUs
MarHuTHOTO oJIA, MoKa3aresb
MPETOMJICHHS, ONITHYECKasi CUJIa JINH3HI;

- cmbien Quzuueckux 3aKOH08,
NPUHUUNOE u nocmynamoeg
(popmynupoeka, 2panuybl
npumenumocmu):  3aKOHbl  JUHAMUKH

HeroTOHa, NpUHIUIBL CYNEPHO3ZULUU U
OTHOCHUTEIBHOCTH, 3aKoH Ilackans, 3akoH
Apxumena, 3akoH I'yka, 3aKOH BCEMHPHOTO




- OMHUCHIBATH (yH1aMeHTATbHbIE
ONBITHI, OKAa3aBIIMEe CYyLIeCTBEHHOE
BJIMSIHHE HA pa3BUTHe (PU3UKH;

- npumeHAmb NOJYYEeHHble 3HAHUA O]
peuienus guzuueckux 3aoau;

- onpedenamsp: Xapaxktep (PHU3MUECKOTO

rpacuxy,

dbopMmyne; MPOIYKTHI SACPHBIX PEAKITHIA

nporecca 10 Tabmmie,

Ha OCHOBC 3aKOHOB COXPAaHCHUA

3JICKTPUYECKOr0 3apsiga M MacCOBOTO
qucia;

- usmepamp:  CKOPOCTb,  YCKOpEHHE
CBOOOJHOTO TMaJeHMs, Maccy Teda,
IUIOTHOCTh BEIIECTBa, CHIIy, padoTy,
MOIIIHOCTh, OJHEPrur, KodhduiumeHT
TPEHUS  CKOJIbKCHHUS,  BJIAXHOCTb
BO3yXa, VICIbHYIO  TEIUIOEMKOCTh
BEIIIECTBA, YIACTBHYIO TETIOTY
IUTaBIIGHUS  JIbJa,  DJEKTpUYECcKoe
conporusnenue, O/C u BHyTpeHHEe
CONPOTUBIICHHE  HUCTOYHHMKA  TOKa,
MOKa3areNib TPEJIOMIICHHUS BEIIECTBA,
ONTUYECKYI0 CUJy JIUH3bI, JJHHY
CBETOBOM BOJIHBL; MIPECTABIATH
pe3yabTaThl M3MEPEHHH C Y4E€TOM HX
IIOTPEIIHOCTEN;

- ucnonv3oeamo npuoopemeénmvle
3HAHUA U YMEHUsA 6 NPAKMUYECKOll
oesameylbHocmu U NOBCEOHEBHOI
JHCU3HU onsa: obecrnieueHuUs
0E30IaCHOCTH KU3HEIEITCILHOCTH B
mporiecce HCIIOJb30BaHUS
TPAHCIOPTHBIX ~ CPEICTB,  OBITOBBIX

AIIEKTPONIPHOOPOB, CPEACTB pPATUO- U
TEJIEKOMMYHHUKAIIMOHHOM CBSI3U;

- aHanM3a W OLEHKM BIUSHUS Ha
OpraHM3M  YEJIOBEKa U JApyrue
OpraHMU3MBbl 3arpsi3HEHUs] OKpYKarolen
cpenpl; palOHAIBHOTO
IPUPOJONIONB30BAHUA U 3aIIUTHI
OKpY)KaIOIle  Cpefbl;  OIpeneieHus

COOCTBEHHOM TMO3UILUU [0 OTHOIIECHUIO
K OJKOJIOTMYECKUM  mpobiemMaM U
MIOBEICHUIO B  IPUPOAHOU  CpEE;
npuoOpeTeHnss MPAKTHYECKOro OIlbITa
JeSITeNIbHOCTH, MIpEeIIIEeCTBYIOMEN
npogecCHOHANIBHON, B OCHOBE KOTOPOM
JISKUT JaHHBIA y4eOHBIH MpeIMeT.

TATOTEHUSI, 3aKOHBI COXPAHEHUS] SHEPIUu,
UMIyJbCa M 3JEKTPUYECKOro  3apsja,
OCHOBHOE€ YpaBHEHUE KUHETUYECKOU TEOPUU
ra3oB, YpaBHEHUE COCTOSHHUS WICATHHOTO
raza, 3aKOHbl TEpPMOJWHAMHUKH, 3aKOH
Kynona, 3akon Oma mji1 TOJHOW IIENH,
3aKOH [xoynsa-Jlenua, 3aKOH
JJIEKTPOMATHUTHOM  MHIYKIMH,  3aKOHBI
SHEPTUH, 3aKoHbI PoTod(deKTa, MOCTyIaThI

Bopa, 3aKOH paaAuOaKTHUBHOI'O paciaja,
OCHOBHBIC
ITOJIOKCHUA HN3y4aCMBbIX (bI/ISI/I‘IeCKI/IX

TEOpUH W HUX polb B (POPMUPOBAHHU
Hay4yHOTO MHPOBO33pEHMUSI;
- BKJIAJ POCCHIICKHX M 3apy0eKHbIX

Y4CHBIX, OKa3aBIINX HauOoJIb1Iee
BJIMSIHME HA pa3BUTHe (QU3UKH;

MeTozmqecm/le PEKOMEHIAIMH 110 BBINTOJIHCHUIO naﬁopaTopﬂmx




pador no ¢pusuke

JIaGopaTopHbIil SKCTIEPUMEHT SBJIIETCSA OJTHUM U3 OCHOBHBIX METOZOB OOy4eHHUS
¢u3uke B 0011e00pa3oBaTENbHBIX YUPEKACHUAX. B yueOHOM mporiecce OH BBIMOIHAET TPH
OCHOBHBIX (DYHKIUH:
- IBJISICTCS UICTOYHUKOM HOBBIX 3HaHUH, (DyHIaMEHTaIbHBIM OCHOBAaHHEM TEOPHUIA;
- CPElICTBOM HATJISIIHOCTH, «OKMBBIM CO3EpLI@aHUEM, WILTIOCTpAIe H3ydaeMbIX SIBICHUM;
- KpUTEPUEM HCTUHHOCTH IIOJYyYEHHBIX 3HAHUI, CPEICTBOM PACKPBITUS UX PAKTUUECKUX
MIPUMEHEHHU.

BBeaenue

[Tocobue pazpaboTaHO B COOTBETCTBUU C paboueil mporpaMmoii 1o y4eOHoi IUCIUILIINHE
«(pu3ukay, COCTaBICHHON Ha OCHOBE MPUMEPHOHN MporpamMmbl s MPOPEcCHil HaYaIbHOTO
npodeCCHOHATBPHOIO  00pa3oBaHUs M CIEUUAIBHOCTEH CpeaHero mNpoQecCHOHaTBHOTO
00pa3oBaHus (TEXHUUECKUN TPODUIIB).

BaxxHolt nuaakTHuecKou IeNiblo J1abopaTOpHBIX padoOT SIBISETCS OBJIAJACHHE TEXHHKOU
JKCIIEPUMEHTA, MPUOOPETEHHE YMEHUN peliaTh MPAKTHUYECKHUE 3aJa4l ITyTeM MOCTAHOBKH OIBITA.
B npennaraemom moco0uu naHo omnucanue 8 naboparopHbix pabor [lanHoe ydueGHOe mocolue
npencTaBisier co00il YeTKYyI0 MHCTPYKIMIO JAJISi CaMOCTOATENbHOW paldoThl cTyAeHTOB. Eciu
CTYJEHT MPOITYCTHII KAKOE-TO 3aHSATHE, OH MOXKET BBIMOJIHUTD €€ HHIUBUAYATbHO BO BHEYPOUHOE
BpEMsl.

Ot4er o 1abopaTopHOI paboTe JOKEH COJIEPIKATh:

Temy paboTb1

L{enb paboThI

[lepeueHpb UCTIONB3YyEMOTO 000PYIOBAHHS

Onucanue xoaa padoTHI

CxeMBbl yCTaHOBOK, X0/1a JIy4a, COSAMHEHHUI TIPOBOTHIUKOB
Tabmuip! ¢ pe3yabTaTaMy U3MEPEHUI U BBIYMCICHUN
[ToapoOHbIe pacyeTs

NG REWDPE

BreiBon1



HNHcTpyKus mo oxpaHe TPy/Aa U TeXHUKe 0€30MACHOCTH NMPHU MPOBeIeHUM Ja00paTOPHbIX
padoT 1 JJa00PATOPHOIO NPAKTHUKYMA N0 Gu3uKe 1 00y4ar0 IMXCH

1. Obuwgue mpebdosanun d6ezonacnocmu

1.1. K npoBeaennio 1a00paTOpHBIX padOT U JIAOOPATOPHOrO MPaKTHKyMa 1Mo (u3uke
JIOITYCKAIOTCS 00yYaroIuecs, MPOLIeAIINe HHCTPYKTaX IO OXpaHe TPy, MEAULUHCKUI OCMOT]p
U HE UMEIOIIUE TIPOTUBONIOKA3aHUH 10 COCTOSIHHIO 3/I0POBbSI.

1.2. OGyyaromuecst IOJKHBI COOJIIOJATh TMpaBWia TOBEACHUS, PAaCHUCAHUE y4eOHBIX
3aHATUN, YCTAHOBIIEHHBIE PEKUMBI TPY/Ia M OTAbIXA.

1.3. IIpu npoBeaeHun 1abOpPaTOpHBIX PadOT U J1aOOPATOPHOrO MPAKTHKyMa Mo (pusmke
BO3MOXKHO BO3/ICHCTBHE HA O0YYAIOIIMXCS CIEAYIOMIKUX ONACHBIX U BPEIHBIX MPOU3BOICTBEHHBIX
(hakTopoB:

- TepMHUYECKHE 0’KOTH IPH HATPEBAHHUH KUJAKOCTEH M Pa3TUIHBIX (DU3UYECKUX TEIT;

- TIOpe3bl PYK IpH HEOPE)KHOM OOpalieHuH ¢ J1ab0opaTopHOI MoCcyaoi u mpudopaMu u3
CTEKIIa;

- TOpaXXeHHE dIEKTPUUECKHM TOKOM IPHU paboTe € IEKTPOYCTAHOBKAMU;

- BO3HUKHOBEHUE TOKapa MpU HEaKKypaTHOM OOpaIIeHUH C JIETKOBOCILIAMEHSIIOLITUMUCS
U TOPIOYUMHU KUJKOCTSIMHU.

1.4. KaOunet ¢pu3nku 10MKEeH ObITh YKOMIUIEKTOBAH MEIULMHCKON anTeyKoi ¢
HAO0OPOM HEOOXOUMBIX MEIMKAMEHTOB U MEPEBA30YHBIX CPEICTB.

1.5. TIpu npoBeneHnu 1a6OPaTOPHBIX PabOT U JTAOOPATOPHOTO MPAKTHKYMa MO (pu3mKe
coOIII01aTh MpaBHiIa TOKAPHOK 0€30I1aCHOCTH, 3HATh MECTA PACIIONIOKEHHS TIEPBUYHBIX CPEJICTB
MOXKAPOTYIICHHS.

1.6. O xa)x10M HECUACTHOM CiTy4yae MOCTPAJABIINN UM OYEBUJICI] HECYACTHOTO CIIydast
00s13aH HEMEJIEHHO cOOOIHTh TpenoaBarento. [Ipu HencnpaBHOCTH 000pyI0BaHUS,
NpUCHOCOOIEHNH U HHCTPYMEHTA MPEKPATUTh paboTy U COOOIIUTE 00 3TOM IPENoIaBaTelIto.

1.7. B mporiecce paboTsl 00y4aromuecs JoHKHbBI COOII01aTh MOPSIOK TPOBEACHUS
1abopaTopHbIX paboT 1 J1a00PaTOPHOTO MPAKTUKYMA, MpaBUiIa TUYHONU TUTUEHBI, COJEPKATh B
qucToTe paboyee MecTo.

1.8. OOyuaromuecs, TOMYCTUBILINE HEBBIMOJIHEHHE WJIM HApPyLIEHHUE WHCTPYKLUUHU I10
OXpaHe TpyJa, MPUBJIEKAIOTCS K OTBETCTBEHHOCTH CO BCEMH OOYYArOIIUMUCS, TPOBOIHUTCS
BHETUIAHOBBIM MHCTPYKTAX 110 OXpaHe Tpy/a.

2. Tpebosanusa de3onacnocmu nepeo Ha1aiom padGomol

2.1. BHuMaTenbHO U3YUUTH COACpPKAHHUE U MOPSAO0K IPOBEICHHS Ta00paTOPHOI pabOTHI
Wi 1ab0pPaTOPHOTO MPAKTUKYMa, a TAK)Ke O€30MacHbBIE MPUEMBI €€ BHITIOTHEHHUS.

2.2. IloarotoBuTh K paboTe pabouee MecTo, yOpaTh MOCTOpoHHHE npeamMeTsl. [Ipubopsl
1 000pyI0BaHKE PA3MECTUTH TAKUM 00pa30M, YTOOBI HCKITFOUUTh X TaICHHUE U OIPOKUIBIBAHHUE.

2.3. IlpoBepuTh HCHIPAaBHOCTH 00OPYIOBaHUSA, MPHOOPOB, METOCTHOCTH J1abOpaTOpPHOI
MOCY/bl U MPUOOPOB U3 CTEKIIA.

3. Tpeboeanusa de3onacnocmu 60 epems padomul



3.1. TouHO BBHIMOJHATH BCE YKa3aHUS TMpENOAaBaTEeNsl TPHU MPOBEACHUN JTa00OPaTOPHOI
paboThl WK 1a6OPaTOPHOTO MPAKTHKYyMa, 0€3 ero pa3perieHus: He BBIIOIHATh CAMOCTOSITEIHHO
HUKaKHX PadoT.

3.2. Ilpu pabote co cHpPTOBKOW Oepedb ONEKAYy W BOJOCHI OT BOCILUIAMEHCHWS, HE
3a)KUTaTh OJIHY CIIUPTOBKY OT APYTOM, HE U3BJIEKATh U3 TOPSIIECH CTUPTOBKH TOPENIKY C GUTHIIEM,
HE 3aJ1yBaTh IUIaMs CIIUPTOBKH PTOM, a TACUTh €r0, HAKPhIBas CIICIIUATBHBIM KOJITAYKOM.

3.3. Ilpu HarpeBaHHMU KHIKOCTH B MPOOHMPKE MM KOJOE HCIOIh30BATH CICIHUATBHbIC
JepKareNu (ITaTUBbI), OTBEPCTHE IPOOUPKU HMITH TOPJIBIIIKO KOJIOBI HE HAIIPABIISATH HA ce0sl U Ha
CBOMX TOBapHUIICH.

3.4. Bo u3bexaHue 05KOroB, KUAKOCTh U ApYyrue (pu3nuecKue Teiaa HarpeBaTh HE BBIIIE
60-70°C, He OpaTh WX HE3AIIMIICHHBIMHA PYKaMH.

3.5. Coburo1aTh OCTOPOXKHOCTD IPH OOPAIICHUH ¢ MPUOOPAMU U3 CTEKJIA U JIA0OpaTOPHOU
NOCy 1014, He OpocaTh, HE POHSATH U HE YAAPATH UX.

3.6. CrnenuTh 3a UCHPABHOCTBHIO BCEX KPEIUICHUH B MpHUOOpax M MPUCHOCOOICHUSAX, HE
NPUKACAThCSI U HE HAKIIOHATHCS OJM3KO K BPALIAFOIIUMCS M JBWKYIIUMCS YacTSIM MAIlUH U
MEXaHU3MOB.

3.7. Tlpu cOopke IEKTPUIECKON CXEMbI UCIIOIBb30BaTh MMPOBOJIa ¢ HAKOHEYHUKAaMU, 0e€3
BUAMMBIX TOBPSXKICHUNA W30JSAIUN, H30erath IEepeceyeHid IPOBOJOB, HCTOYHHK CBETa
MOJKJIIOYATh B ITOCIIEIHIOI 0Uepe/b.

3.8. CoOpaHHYIO AJIEKTPUYECKYI0 CXEMY BKJIIOUATh I10J] HANPSHKEHHUEM TOJIBKO IOCIe
IPOBEPKH €€ MPETOAaBaATENIEM HITH JIAOOPAHTOM.

3.9. He mpukacatbcsi K HaXOSIIUMCS TOJI HANPSHKCHUEM JJIEMEHTaM 3JICKTPUYCCKOM
e, K KOpIycaM CTallMOHAPHOTO JIIEKTPOOOOPYIOBaHUS, K 3aKUMaM KOHJICHCATOPOB, HE
MPOU3BOIUTH MEPEKIIFOYCHHUN B IIETIAX 10 OTKIIFOYCHUS UCTOYHUKA TOKA.

3.10. Hannumne HanpsKeHUs B AJIEKTPUUYECKOH 1IETH MPOBEPATH TOJIBKO MPHOOpaMH.

3.11. He nonyckaTh npeneiabHbIX Harpy30K U3MEpUTENbHBIX IPUOOPOB.

3.12. He ocraBnsTe 0€3 Haja30pa HE BBIKJIIOYEHHBIE AJIEKTPUUYECKUE YCTPONCTBA U
npuOOpBI.

4. Tpebosanusn de3onacnocmu 6 ABAPUIIHBIX CUMYAUUAX

4.1. Ilpm oOHapyXeHUHM HEHUCIIPAaBHOCTH B pabOTe AJIEKTPUUYECKUX YCTPOWCTB,
HAXOJSIIUXCS MO HaMpsKEHUEM, MOBBIIIEHHOM WX HarpeBaHWU, MOSBICHUH UCKPEHUSs, 3amaxa
ropesol M30JSAIUM U T.I. HEMEIJIEHHO OTKJIIOYUTh UCTOYHUK JIEKTPONMUTAHUS U COOOIIUTH 00
ATOM IPENOAABATEINIO.

4.2. Ilpu pa3nuBe JIETKOBOCIUIAMEHSIOIIEHCS JKUAKOCTH M €€  3aropaHuu
HEMEIJIEHHO COOOIINTH 00 3TOM IPENOAABATENIO U 10 €ro YKa3aHUI0 MOKUHYTh TOMEILICHHE.

4.3. B cnydae, ecnm pa3bunachk jJabopaTopHas NOCyJa WX MPUOOPHI U3 CTEKIIa, HE
COOMpaTh UX OCKOJIKHM HE3AIIUIICHHBIMHA PYKaMH, a UCTIOIH30BATh JIJIsl TOM [IEJIH MIETKY U COBOK.

4.4. Tlpu momydyeHUH TPaBMBI COOOIIUTH 00 TOM MPETOJIABATEN0, KOTOPOMY CIIEYET
HEMEJUIEHHO OKa3aTh MEPBYIO MOMOIIb MOCTPAAaBLIEMY, COOOIIUTH 00 3TOM aJIMUHHCTPALUU
YUPEXKACHUS, MPH HEOOXOAWMOCTH OTIPABUTHh IMOCTpajaBlIero B Ommkaiimee jeuebHOe
yUpEkKACHUE.

5. Tpeoosanus dezonacnocmu no OKOHYAHUU PAOOM bl



5.1. OTKJIFOYUTh UCTOYHUK TOKA. Pa3psiAnTh KOHIEHCATOPHI C MOMOIIBIO U30JUPOBAHHOTO
MIPOBOJHMKA B Pa300paTh MEKTPHUUECKYIO CXEMY.

5.2. Pa300opKy yCTaHOBKH JIJIsi HArPeBaHUs KUIKOCTH TPOU3BOAUTH MOCTIE €€ OCThIBAHUS.

5.3. IlpuBectu B mHOpsAIOK pabouee MeECTO, COaThb IPENOAABATEN0 WIM JIAODOpaHTY
puOopbI, 000PYAOBAHNE, MATEPUAIIBI U TIIATEIBHO BBIMBITh PYKU C MBUIOM.

IIpoBenenue onbIiTa U U3MEPEHUI

[Ipu BIMOTHEHUH J1a0OPATOPHBIX PadOT M3MepeHne (PU3NYeCKUX BETHMYMH HEOOXOIMMO
IPOBOJUTH B CTPOTOii, 3apaHee IMPeTyCMOTPEHHOH MOCIIeJ0BaTEIbHOCTH.

Oco0o0 cnexyeT oOpaTUTh BHHMaHUE HA TOYHOCTb U CBOEBPEMEHHOCTb OTCUETOB INpU
U3MEPEHUN HYKHBIX (HU3UYECKUX BeIMuMH. Hampumep,  TOYHOCTh M3MEPEHUS BPEMEHH C
HIOMOUIBIO CEKYH/IOMEPa 3aBUCHT HE TOJIBKO OT YETKOTO OIPE/ICIICHNUS TIOJIOKEHUS CTPEIKH, HO U
B 3HAYUTEIBHOW CTENEHH — OT CBOEBPEMEHHOCTH  BKJIIOUEHHS M BBIKIIOYEHUS YacOBOTO
MeXaHU3Ma.

[IpennogaBatens  NPUHUMAET  BBHINOJIHEHHYIO — ydaluMcs  JabopaTopHylo pabotry B
WH/IMBUIYAIbHOM TIOPSIKE. XOpOIIO BBINOJIHEHHBIE PaOOTHI ClEAyeT pPEeKOMEHIOBATh IS
O3HAKOMJICHUSI BCeM ydamumcs. J[s 3auera, o OKOHYaHUM JabOpaTOpPHBIX padoT, ydaluiics
IpeJCTaBisieT HalleKalluM o0pa3oM 0(OPMIIEHHYIO TETPa/ib.

Ilenecoobpa3HO B KOHIIE 3aHATUS COOOIIATh TEMY CIEIYIOUIEr0 MPAaKTHYECKOTO 3aHATHUS U
yKa3bIBaTh JINTEPATypHBIE HCTOUYHUKU. Y4Yalluecs B TAaKWX CIy4asX NPUXOISAT C TOTOBBIMHU
KOHCIIEKTaMH, M TIPENojaBaTeNll0 OCTaeTcs JAaTh JIMIIb IIeJIEBYI0 YCTAHOBKY 3aHSATHSA,
pacrpenesnTh 3aJjaHus, oKa3aTh TEXHUKY BhIoNHEHM. [locie 3Toro ydamuecs npucTynaroT K

CaMOCTOSITeNIbHON paboTe.



Kpurepun oneHKku NpakTu4ecKo padoThl.
[TpakTHyeckue 3aHATUS OLICHMBAIOTCS IpenoAaBaTeseM, MCXOAs U3 CIEAYIOUIMX KPUTEPUEB
YCIIEIIHOCTH PadoT:
1) coorBercTBHE conepKaHUs pabOThl 3aJaHHOW TeMe M O(OPMIIEHHE B COOTBETCTBHU C
CYLIECTBYIOIUMU TPeOOBaHUIMU;
2) J10TMKa U3JI0KEHHUS, B3aUMOCBSI3b CTPYKTYPHBIX 3JIEMEHTOB pabOoTHI;
3) o0BeM, XapaKkTep U Ka4eCTBO MCIIOIh30BAHHBIX HCTOYHUKOB;
4) 000CHOBaHHOCTb BBIBOJIOB, MX ITTyOMHA, OPUTMHAIIBHOCTD;
5) Teopermyeckas M METOJMYECKass JOCTATOYHOCTb, CTWJIb M KadyecTBO OGOpPMICHHUs
KOMITBIOTEPHOM NPE3CHTALIUN
OneHuBasi UTOrOBOE 3aJjaHKe, IIPENoaBaTe/lb CTABUT OTMETKY.

Ounenka «5» (OTJMYHO) CTABUTCS, €Ciau OOy4yarolIMHCs BBIIOJHIET paboTy B MOJHOM
o0beMe ¢ coOIr0IeHuEM He00X0AUMOM MOCIIe10BaTeIbHOCTH IPOBEICHUS OIIBITOB U U3MEPEHMUIA;
CaMOCTOSITENILHO M PAlMOHATBEHO MOHTUPYET HEOOX0IMMOe 000py/I0BaHNE; BCE OIBITHI IIPOBOJIUT
B YCJIOBUSAX U peXUMax, 00€CIEUUBAIOIIUX NOJyYEHUE MPABWIbHBIX PE3YJIbTATOB U BHIBOJOB;
cobuoiaer TpeOoBaHMs NpaBUi OE30MIaCHOrO TPyAa; B OTYETE MNPAaBUIBHO M aKKypaTHO
BBINOJIHSAET BCE 3alMCH, TAOMUIbl, PUCYHKH, YEPTEXKH, I'paUKH, BBIUUCICHUS; IPABUILHO
BBITIOJIHAET aHAIU3 IMOTPEITHOCTEM.

- B OTYETE NMPABUIBHO U aKKYPATHO BHIIIOJHEHBI BCE 3aIIUCH, TAOJIUIIbI, pUCYHKH, YEPTEKH,
rpad UKy, BBIYUCICHUS;

- IPaBUJIBHO BBITNOJIHEH aHAIN3 MOTPEIIHOCTEN.

«4» (Xopo110) CTaBUTCS B TOM CITy4yae, €CiIM ObLIM BBIIIOJHEHBI TPEOOBAHUSA K OLIEHKE «5»,
HO JIOMYIIEHbBI HEJIOUEThI U HETPYOble OLIUOKU.

«3» (YIOBJIETBOPHUTEJIBLHO) CTaBUTCS, €CIIM PE3YJbTAT BBINOIHEHHON 4acTHU TAaKOB, YTO
MO3BOJISIET MOJMYYUTh MPAaBUJIbHBIE BBIBOJIBI, HO B XO/1€ MPOBEIECHUS ONbITA U U3MEPEHUH ObLTH
JIOTTYIIEHBI OITNOKH.

«2» (HeyI0BJIEeTBOPUTEJIbHO) CTaBUTCS, €CIHM PE3ylbTaTbl HE IMO3BOJSIOT CJENaTh
NPaBUJIBHBIX BBIBOJIOB, €CJIM ONBITHI, U3MEPEHUS, BBIYMCICHUS, HAOIIOACHUS MPOU3BOININCH

HCIIPAaBUJILHO.
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JlabopaTopHas padora Nel U3ydyenune 1BUKeHUs Tesia,

6p01ﬂeHHOr0 TOPU30HTAJBHO

Heab padoThI: IPOBEPUTH 3aKOH HE3aBUCUMOCTH JIBM)KEHUN Ha MpUMEpPE JBUKEHUS TENa,

6pOI_HeHHOFO TOPHU30OHTAJIbHO.

O0OopynoBanue: HEOOBINON IAPHK, JKEJI0O, JINHEHKa, CEKYHIOMED, YKa3Ka, JUCT OymMaru u

KOIMUpOBaIbHas Oymara, (SIIIHMK C TIECKOM).

IHopsinok BbINOJHEHHUS PA0OTHI:

1. Cobepute yCTaHOBKY, M300paXEHHYIO HA pUCYHKEe. HIKHUN ydacToOK Kenoda TOIKEH ObITh

TOPU30HTAJIBHBIM, @ paCCTOAHUC h or HmxHETO Kpasa )Kenoda J0 CTOJIa JOJI?KHO OBITh PaBHbBIM

npuMepHo 40 cm. Jlanku 3a)KuMa JOKHBI OBITH PAcIiONIOKEHBI BOJIU3U BEPXHETO KOHIIA KeIo0a.

2. IonoxwuTe 1o/ eI000M JUCT OyMaru, MpUIaBUB €ro KHUTOM, YTOOBI OH HE CABHUTAJICS TPU
IIPOBEJEHUH ONBITOB. OTMETHTE Ha 3TOM JIUCTE C IIOMOILBIO OTBECA TOUKY A, HAXOASIYIOCS HA

OJIHOM BEPTUKAIIU C HIYKHUM KOHIIOM KeJto0a.

3. [TomecTuTe B 3k€700 MIAPUK TaK, YTOOBI OH Kacajcs 3a)KUMa, U OTIYCTUTE IIApUK 0€3 TOTYKa.
3ameTbTe (MPUMEPHO) MECTO Ha CTOJIE, KYyJla MIONAaJaeT IapUK, CKaTUBILHUCH C jKeIo0a

U TpOJIeTeB MO BO3yXy. Ha oTMeueHHOe MECTO MOIOKUTE JIUCT OymMaru, a Ha Hero — JIUCT
KOITUPOBAIBHOW OyMaru «paboueii» cropoHoii BHU3. [IpugaBuTe 3TH JTUCTHI KHUTOW, YTOOBI OHU

HC CABUI'AJIUCH ITPH ITPOBCACHUHN OIILITOB.

e =

4. CHOBa ITOMECTHUTE B 7KeJI00 MIApUK TaK, YTOOBI OH Kacajics 3aKUMa, U OTIYCTUTE Oe3 TOoTUKa.
W3meprTe BpeMs nageHus mapuka. [loBropute 3TOT onbIT 5 pas, ciies 3a TeM, YTOObI JIUCT

KOHHpOBaHBHOﬁ 6YMarI/I Y HaXOJISIIHUICS 10T HAUM JIUCT HE CABUTAJINCE.

5. OCTOPOKHO CHUMUTE JINCT KOMMMPOBATIBLHON OyMaru, He CIBUTasi HAXOJISIIIET0Cs 0] HUM
JIMCTA, U OTMETHTE TOUKH, JIEXKAIIUE MEKY OTIIEYaTKaMU. Y YTUTE IIPU ITOM, YTO BUAUMBIX
OTIIEYATKOB MOYKET OKa3aThCsl MEHBIIIE 5-TH, IOTOMY YTO HEKOTOPBIE OTIIEYATKHA MOTYT CIIUThCS.

6. 3mepwTe paccrostHue li OT OTMEUEHHBIX TOYEK 10 TOUKH A.
7. Pe3ynbTarel M3MEpeHui 3anuiuTe B Tadnauiy 1:

Ta6muma Ne 1

2h _ 4
Ne onbITa h, m t1, C tep, C t= |— li, m Vi = t_
g . P, ¢
1
2

11




3

4

5

8. PaccuunTaiiTe cpeiHee BpeMs M1aJIeHUs I1apuKa:

tep=(t1+to+t3+ts+15)/5

9. 3Has BBICOTY N, ¢ KOTOPOIi Majas IMapyK U yCKOpeHHe CBOOOIHOTO NajgeHus g=9,8 m/c?,
BBIYHMCIIUTE BPEMsI JIBHXKCHHUS IIapUKa:

10. CpaBHUTE pacCUUTaHHOE 3HAYEHHUE CO CPEAHUM BPEMEHEM I1aJICHUS I1apUKa, ONPEAEICHHBIM

n3 onbita. CrenanTe BBIBOJI.

11. OnpezxennTe Ha4aJIbHYIO CKOPOCTDb IIapUKa I KaXXKJI0T'0 N3 U3MCPCHHBIX 3HAYCHUU

JaJIbHOCTH II0JICTA:

12. Pe3ynpTaThl BEIYUCICHUH 3aHECUTE B TaOauUILy 1.

13. BriOpaB npaBuibHbIi MaciiTad mo ocsm OX u OY u BOCIIOJIb30BABIINCH YPABHEHUEM

TPaeKTOpUU:

g
—h-—-L_
y 2v¢

2

MOCTPOMTE TPACKTOPHUIO ABUKEHUS IApUKA U1 OJHOTO U3 HAWICHHBIX 3HAYEHU HAYAJIbHOMN

CKOpPOCTH.

14. CnenaiiTe BBIBOJI 11O TIPOJICTIAaHHOM padoTe.

IIpumep BbINOTHEHHUS PadOThI:

OnebIT:

Tadauua Ne 1 PesyabraTt n3amepeHmuii.

_ b
Ne onbITa h, m ti, C tep, C li, m s
tep
)€ > €
1 0,32 0,41
2 0,38 0,426
3 0,41 0,26 0,435
4 0,24 0,426
5 0,31 0,444

JlabopaTopnasi padora Ne2 Onpenesnenue ;KeCTKOCTH NPYKMHbBI
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e padoThI: MPOBEPUTH CIIPABEIIIMBOCTD 3aKOHA ['yKa ISl IPYKUHBI TUHAMOMETpA U
HU3MEPUTH KOIPDUIIUEHT KECTKOCTH ITOU MPYKUHBI.

Oo6opynoBaHue: MTATUB C My()TON U 3BKUMOM, JUHAMOMETP C 3aKJICCHHOM MIKaJION, HAabop
rpy30B u3BecTHOM Macchl (1o 100 r), TMHeiKa ¢ MUJUIMMETPOBBIMU JCIICHUSIMHU.

Onucanue padorpr: CorsacHo 3akoHy [ 'yka, MOyJib F CHIIBI YTIPYTOCTH U MOAY/Ib X

YAJIMHEHHUS IPY>KUHBI CBA3aHbI COOTHOLLIEHUEM F = kx. Hsmepus Fy % MO>KHO HaWTH

p=t

KO3 PHUIHUEHT KECTKOCTH ke 1o bopmyie X

HpO)IOJDKI/ITe.]'ILHOCT b 3aHsTHs: 1 yac.

Xoa padoTsl.

Puc. 176

AN

1l

&&2

1. 3akpenuTe IMHAMOMETp B IITATUBE HA IOCTATOYHO OOJIBILION BBICOTE.

2. IlogBemmBast pa3iMyHOE YUCIIO TPY30B (OT OJTHOTO A0 YETHIPEX ), BEIYUCIUTE IS KaXKI0TO

F=m
cnyqa;l COOTBCTCTBYIOH_IGC 3HAQUYCHHUC g’ a TaKXeE I/I3MepLTe COOTBeTCTBYIOIJ_IeC

YUTMHEHHE TPYKHAHBI X *

3. Pe3ynbTaThl M3MepeHNH M BRIYMCIICHUH 3aIUIIATE B TAOJIHUITY.

Ne onpITa m, Kr mg, H X, H/m

4. HauepTute ocu KoOpauHAT ' u = * BbIOEpHUTE YI00HBIM MacTab ¥ HAHECHTE MOJNYYEHHBIE

SKCIICPUMCHTAJIbHBIC TOYKH.
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5. Onenure (KaueCTBEHHO) CIIPABEVIMBOCTh 3aKOHA ['yKa /1J1 JaHHOH NPY>KUHBL: HAXOAATCSA JIH
9KCHEPUMEHTAJIbHBIC TOUKU 60.1U3U 0OHOI NPAMOTL, RPOX00AUEll Yepe3 Hauanio KOOpOuHam.

6. 3anuImmTe B TETPAau A1 JaOOPATOPHBIX padOT ClIeJaHHBIM BaMU BBIBOJI.

_—

7. Berancnure Ko3QPHUIUEHT KECTKOCTH 10 hopmyIe: X Hcnonb3ys pe3ysbTaTh ONBITA
Ne 4 (on obecnieurBaeT HaUOOJIBIITYIO TOYHOCTS ).

KoHTpo/bHbIE BONIPOCHI:

1. Chopmynupyiite 3akon ['yka.

2. XKE€cTKOCTh NPYKUHBI, TAUTE ONpEIeTICHHE.

3. B uém u3mepsercsa ko pumueHT xECTKOCTH?

4. TexHHYECKOE IMPUMCHCHUC ITOHATHUA JKECTKOCTHU IIPY>XXUHBI.

JlaGopaTopHas padora Ne3 Onpenenenue ko3¢gduuuenTa TpeHUs CKOJIbKEeHUA
Heab padoTbl: u3MepuTh KOAQOULMEHT TPEHUS CKOJIBLKEHHS JIepeBa 1o JIEPEBY.

O0OopynoBaHue: 1epeBSIHHBIN OpYCOK, IepeBsHHAs JIMHEIKa, HAOOp IPy30B U3BECTHOM MACChI
(mo 100 r), auHAMOMETD.

Onucanme padorbl: Ecnu TAHYTH OpyCOK C Ipy30M IO TOPU30HTAIbHON TOBEPXHOCTH TaK,
YTOOBI OPYCOK JIBUTAJICS PaBHOMEPHO, IPUKIIaApIBacMas K OpyCKy TOpU30HTaIbHAas CUjla paBHA

LI .
I10 MOJIYJIFO CHJIE TPEHHS CKOJIBXKEHUS ©  JEHCTBYIOIIEH Ha OPYCOK CO CTOPOHBI

N

IMOBEPXHOCTH. MOI[y.]'II) CHJIBI TPCHUSA ™ CBsA3aH C MOAYJIEM CHUJIBI HOPpMAJIbHOI'O JJaBJICHHUA

™ . . N, o K
COOTHOIIIEHUEM N3mepus U MO>KHO HalTH KOA((UIUEHT TPEHUsI ' 1O
F
M= .
bopmye N B naHHOM citydae cuiia HOpMaJIbHOTO JTaBJICHUS N paBHa Becy p
Opycka ¢ Tpy30M.

IIpoxosrxnTebHOCTL 3aHATHA: | Yac.

Xox pa6oTsl.

1. OmpeenuTe ¢ MOMOIIBIO JUHAMOMETPA BEC OpPycKa ' W 3aIMIINTE B IPUBEACHHYO HIKE
Ta0HILy.
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Ne onbITa Psp, H N, H Pp, H

2. Ilonoxure OpyCOK Ha TOPU3OHTAIBHO PACIOIOKEHHYIO IepEeBAHHYIO JHHEHKY. Ha Opycok
MIOCTaBbTE TPY3.

3. [TocTtaBuB Ha OPYCOK OJIMH TPY3, TAHUTE OPYCOK PAaBHOMEPHO I10 TOPU3OHTAIBHOM JIMHEHKE,
U3MEPSIs C OMOIIBIO0 TUHAMOMETpPA MPUKIIaibIBaeMyto cuity. [IoBTOpuTE OMBIT, TOCTaBUB Ha
OpycoK J1Ba ¥ TpU Tpy3a. 3anUChIBalTE KaX bl pa3 B TAOIHILY, IOMEIICHHYIO B TETPAAH TS

F

J'Ia60paTOpHLIX pa60T, 3HAUYCHHA CUJIbI TPCHUS ™ 1 CHUJIbI HOPMAJIBHOT'O JAaBJICHUSA

N=P, +P,.

F, v
4. HauepTute ocu KOOpAUHAT N u P, BbIOEpUTE YAOOHBII MacTad 1 HAaHECUTE
MOJTyYECHHBIE TPU KCTIEPUMEHTAIBHBIE TOYKH.

5. Onenure (Ka4eCTBEHHO), MOATBEPHKAAECTCA JIM HA OMNbBITE, YTO CUJIA TPEHUSI IPSMO
IIPONOPLUUOHAIBHA CHJIE HOPMAJIBHOI'O JABJICHUS: HAXOAATCS JIU BCE DKCIIEPUMEHTAIIBHBIE TOUKU

601U3uU 00HOIU NPAMOIL, NPOXOOAUE Yepe3 Haual0 KOOPOUHAm .

6. 3anuuuTe B TETpaau AJis 1a0OpaTOPHBIX padOT CeIaHHbIM BaMU BBIBOI.

F

P

7. Berancnure ko duureHT Tpenus no popmyne HCIIONB3YS PE3YJIBTATHI ONBITA
Ne 3 (on oOecnieunBaeT HaMOOJIBIIYIO TOYHOCTD) M 3alUIINTE €T0 3HaYCHHUE.

KOHTpOJ’[LHbIe BOITPOCHI

1. Uto Ha3bIBaeTCs BECOM Tejia?

2. Byzaer nu mapamroTHCT BO BpeMs MPbIXKKA HAXOAUTHCSI B COCTOSIHUHA HEBECOMOCTH?
3. Ilpu kakuX yCIOBUSX MOSBISETCS CUIIA TPEHUS?

4. ITocmoTtpuTe BOKpyT cedst. BunuTe v BBI Mone3HOE ASHCTBHUE CUIT TPEHUS?

JlabopaTopnasi paGora Ne4. U3mepenne k03(pGUIIHEHTA NOBEPXHOCTHOI0 HATSIKEHH
KHUKOCTH.

Hean: onpenenuts KOAHPHUITMEHT TOBEPXHOCTHOTO HATSHKCHUSI.
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Oo0opynoBanme, cpeacrBa u3mepenmsi: 1) numerka; 2) Orokca; 3) crakaHuyuk; 4) BeChl C
Pa3HOBECOM; 5) MHUKPOMETp; 6) CTaKaH ¢ UCIBITYEMOH KHIKOCTBIO.
TeopeTnueckoe 000cHOBaHuUe:

B s10ii paboTe k03 PpUIIMEHT TOBEPXHOCTHOTO HATSKEHHS KUKOCTH OMPEIEIsIeTC s
METOJIOM OTpbIBA Kanelnb. Takoil MeTo Ha3bIBa€TCsl CTAIArMOMETPUUYECKUM (OT IPEYECKUX CIIOB
stalagma — karuts 1 metron — mepa). KuakocTs, MeIIICHHO BBITEKAOIIAs U3 Y3KOTO KOHUUKA
NUMETKH, 00pa3yeT y HUKHETO OTBEPCTHS KAIlTio, KOTOpas mepel OTPHIBOM IPUHUMAET
rpyueBuiHyo ¢popmy. OTpBIB KAl OT KOHYMKA MPOUCXOIUT B TOT MOMEHT, KOTJa cujia
TSHKECTH, AEMCTBYIONIAs HA KaIUII0, CTAHET PAaBHOM PABHOJICHCTBYIOLIEH CHUJI IOBEPXHOCTHOTO
HATSDKEHUS, JEHCTBYIOLIMX Ha TPAHULE CONPUKOCHOBEHMS OTPBIBAOILIEHCS KAlUIM ¢ KOHYUKOM
nunerku: Frsok = FroB.HaTsk.  M3MepuB paguyc «I€MKHW» KaIId B MOMEHT €€ OTphIBA, a
TaK)Ke Maccy OTOpBABILIEHCS KallJId, MOXHO BBIYUCIUTH KO3 (PHUIIMEHT TOBEPXHOCTHOTO
HATSDKEHHS )KUAKOCTH: Mg = G 2 {r , TJie M — Macca OJJHON KaIlli, g — YCKOpEeHHE CBOOOIHOTO
naJieHust, 6 - Ko3(Q(PUIMEHT TOBEPXHOCTHOTO HATSKEHHUS )KUKOCTH, a 2 Tr — JTMHA

mg

OKPY>KHOCTH IIEHKHU Karid B MOMEHT OTpbIBa. OTClo1a: 0 = Py
A

OOBIYHO AWaMeTp IICHKH Kalluld NMPUHUMAIOT MPUMEPHO PABHBIM JTUAMETPY OTBEPCTHS
HUKHET0 KOHUMKA MUIMETKU. BHEITHUN AMaMeTp 3TOro OTBEpCTUSI U3MEPSIOT IITAaHTCHLIUPKYJIEM
WM MUKPOMETPOM, a JUIS H3MEPEHHUS €r0 BHYTPEHHETO JUaMETpa KPOME ITHX HU3MEPHTEIbHBIX
npruOOPOB UCTIOIB3YIOT MAJICHbKUIA KITMHBIIIEK.

OnucaHHBIN CITOCOO AKCIEPUMEHTAILHOTO OINpeaeieHusT Ko (UIMeHTa TOBEPXHOCTHOTO
HATSHKEHUSI 1aeT XOPOIINe pe3yIbTaThl, HECMOTPS Ha TO, YTO B JIEHCTBUTEILHOCTH OTPHIB Karlin
MPOUCXOAUT HE COBCEM TaK, Kak OMUCaHO Bhimie. [Ipy BHUMareapHOM HAOIIOACHUHM 32
MOBE/ICHUEM OTPBIBAIOIINXCS Kalelb MOXXHO 3aMETUTh, YTO Ha CAMOM Jielie Karuisl He OTPbIBAeTCs
10 JIMHUW OKPYXHOCTH INeHKW. B TOT MOMEHT, KOrja Macca Kaiid JOCTUTAeT 3HAYCHUS,
OTIPEIeNIIEMOT0 PABEHCTBOM CHJIBI TSKECTH M CHJI MOBEPXHOCTHOTO HATSKEHHUA, €€ IIeika
HAYMHACT OBICTPO CYXKaThCs, KaK 3TO MOKa3aHo Ha pwuc.l(r), mpudeM OOBIYHO BCEa 3a
OTpBIBaIOIIECA Kariel cpa3dy oOpaszyeTcs elle oJHa MaJieHbKas Karelbka, KaKk 3TO MOKa3aHo Ha

puc.1 ().
[' V. /4 &) &/

ITopsinok npoBeneHnsi paéoThbI:
1. B3BecbTe OIOKCY C KpPBIIIKONH: M.

/4

O

O

Puc.1

2. U3mepbTe BHYTPEHHHI TUAMETP CTCKISHHON TpyOKku Orp. [Ipu M3MepeHuH NMpPUMEHUTH
CIIEYIOIINNA PUEM: BCTaBUTh B KaHal TPYOKH CTep)KeHb 0OpabOTaHHBINA «HA KOHYC),
U3MEPUTH €€ TUaMeTp B OTMEYEHHOM MECTE.

3. Bemuncnure quametp meiiku kamm o gopmyne: dux= 0,9dxyp

&

Haxkanaiite u3 nunerku B Orokcy 150-100 xanens HCTIBITYeMOI )KUAKOCTH.
5. B3BecbTe OIOKCY C KarjisiMH BOABL: Ma.
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6. Omnpenenure Maccy Kameib: Mz W M1, Pa3HOCTh: Mz-M1 U MacCy OJHON Karuim: M =
mz—my
—

my—mq
7. Bprancnure kod(pPUIMEHT MTOBEPXHOCTHOTO HATSKEHUS: 0 = ———

AN

8. OmnpenenuTe OTHOCUTEIBHYIO MTOTPEITHOCTD: O = 19=9:1. 1009,

T

H M
o:=0,072- g=9816
M C
9. PesynbTaThl BCEX HM3MEPEHUN M BHIYMCICHUN 3aHECUTE B TAOIHILY.
Macca
2 = § E ) E 2
= =S = = S = =
S 2 < = = 3, > o = = 3}
© = = Z = = = = = = = = =
25| z & = 3 s 5 z & = | E28¢g E
S 9 IR = = = 2 = &= | 5= & =
o % 2 Z = o g == g S = & @
=8 | B2 | ¢ | EF | zz| 2% |%%s5 £
=S8z &8 | 5 | 2 23| 5 [£5% &
R = = =
mi mo Ma2-my n My — My | dyp Qi o d
n
KT KT KT KT M M H/m %

BeiBoa:

KoHTposbHbIE BONIPOCHI:

1. VBemnuuus CKOpPOCTBh NaJICHUA KallCJib, BBIACHUTD, KaK ITOBJIMACT 3TO HA MACCYy KaIlJIn.

2. KakoBa 3aBUCHMOCTh BEJIUYUHBI KOI(PPUIIMEHTa MOBEPXHOCTHOTO HATSDKEHUS OT
TeMIIepaTypbl UccienyeMoil >kuakoctu? [loBTOPUTH OMBIT, B KaueCTBE >KUIKOCTHU

HCIIONB30BaTh BOAy TemrnepaTypoii 60 - 70 °C.

3. Jlna xakoil &uIKOCTH (BOAA, MBUIBHBIA pacTBOp) KO3(p(PUIMEHT MOBEPXHOCTHOTO
HaTsDKEHUS 0O0JIbIle, U TToueMy?

4. Tlouemy MOBEpXHOCTHBIH CIOW CO37aET JaBIECHUE HA )KUJIKOCTh?

JlabopaTopHas padora NeS. UcciienoBanue 3akoHa OMa /151 y4acTKa HENu.

PexomMeHIanui/MHCTPYKIMH 110 BHINOJTHEHHIO 3a1aHUH
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[enb: DKkcnepUMEHTaIbHO U3Y4YUTh 3aKOH OMa JJIs ydacTKa LEnu.
OO6opynoBaHHe: UCTOYHUK [TUTAHUSA, IPOBOJIOYHBIE PE3UCTOPBI, AMIIEPMETP, BOJIBTMETD, KIIIOY,
COEIMHUTENIBHBIE IPOBO/JIA.
Xon paboThI:
1. CoOpatb 3/IeKTpUYECKYIO LETh M0 CXEME:

/ @__

= =l

2. TlnaBHO M3MEHss HANpPSHKEHUE B LIEMH, IPHU MTOMOIIM PEOCTaTa U3MEPUTH 3HAUCHUS
HaInpsDKeHUs U cuiibl Toka Ha R1. Pe3ynbraTsl n3MepeHuii 3aHecT B TaOIMILy.
Pesucrop R1
U 0
| 0

3. ITloBTopuTh M3MeEpeHUs ¢ pe3ucTopoM R2.
Pesucrop R2
U 0
I 0

4. B oaHOI 1 TOM ke cucTeMe KOOPAMHAT OCTPOUTH I'pauKU 3aBUCUMOCTHU CHUJIbI TOKA OT
HaANPsDKEHUS U1 KaXA0ro pesuctopa. Crenarb BBIBOA.
5. H3BecTHO, 4TO CONPOTUBIEHUE METAININYECKOTO POBOJHUKA PACCUMTHIBAETCS 110

dbopmyre:
l . .
R= % (1), rae | — nmrHA IPOBOAHKKA, KOTOPYIO HA10 U3MEPHUTh TUHEHKOM
| =

6. Ilnomans monepeyHoOro ceueHus MPOBOAHMUKA PACCUUTHIBAETCS 1O popMyIie:
S= anz, d — tnaMeTp NpOBOIHKKA, YKa3aHHBIN Ha PE3UCTOPE
S=
7. Tlo rpaduky 3aBHCHMOCTH CHJIBI TOKA OT HANPSDKEHUS ONPEICITUTh CpeIHee 3HAYCHNE
COIPOTHUBJIEHUI TPOBOHUKA.
8. BsIpa3uTh yaenbpHOE COMPOTUBIICHUE BemecTBa 13 GopMyisl (1) U Ipou3BecTH pacyer.
9. TloBropuTh pacuétsl s pesuctopa R2.
10. Cnenatb BBIBOJ

JlabopaTopnasi padora Ne6 «OnpenesieHne yaeJbHOr0 CONPOTHBJICHHS NTPOBOIHUKA)

ﬂeﬂb [22[6OTBIZ Ha OIIBITC UBMCPUTH YACIBbHOC COIIPOTUBJIICHHUC IIPOBOJHUKA.
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O6opynoBaHue: MCTOUYHUK TOKA, HCCIETYyEMBI IPOBOIHUK, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
COEIMHUTEINIBHBIC IPOBOJA, KIIIOY, JINHENKA, IITAHTCHIIUPKYJIb.

Teopuss. OCHOBHOM ANEKTPUYECKON XapaKTEPUCTUKON TPOBOJHUKA SIBJISIETCS €I0
COIPOTHBIICHUE. [[J151 METaJUINYECKUX MPOBOJHUKOB COITPOTUBIICHUE 3aBUCUT OT UX JJIUHBI,
IJIOIA! IIOTIEPEYHOr0 CEYEHMs U MaTepUalla, U3 KOTOPOro U3rOTOBJIEH IIPOBOJHUK.
PaccuuTarh COnpoTHBIIEHUE MOXKHO 110 (hopmyie:

oy

I3
IJie p — yJAeIbHOE COMPOTUBICHHE, | — JIyIMHA MPOBOAHKMKA, S — IUIOIIA/b TOTIEPEUHOTO
CeyeHUs.

CxemMma.

s —(*)

Ilena neaeHus aMIepMeTpa: A

Llena geneHus BOJbTMETpA: B

[Topsi1O0K BBIIIOJHEHUS PaOOTEHL.

1. U3mepuTh AIUHY IPOBOJIOKHU | U pe3ynbTat BHECTH B TaOIUILy.

2. 3mepuTh 1uaMeTp MpOBOJIOKH d C IMOMOIIBIO MTAHTSHITUPKYJIS M PACCYUTATH TUIOIAIb
MOTIEPEYHOT0 CEUEHUs IPOBOJIOKHU 10 popmyie:

S pd”
4

Pe3ynbrarhl u3mMepeHuii U BRIYUCICHUN BHECTH B TaOJIHILY.
3. CoOpaThb 2JIEKTPUUECKYIO IIeTh TI0 CXEME.
4. C moMoIIbI0 peocTaTa OTPEeryIupoBaTh CUITY TOKA B IIETIH U U3MEPHUTh 3HAUYEHUE CUITBI TOKA B
[IENU ¥ HAIMPSDKCHUS Ha KOHITAX MPOBOJHUKA. Pe3yIbTaThl BHECTH B TaOJIHILY.
5. I3MeHUTH C MOMOIIBIO MOABMYKHOTO KOHTAKTA UTMHY HCCIEAYEMOU MPOBOJIOKH U BHOBb
CHSTh TIOKa3aHUS aMIIepMETPa U BOJIBTMETPA.
6. [ToBTOpHUTH OIBIT B TPETUH pa3, ,BHOBb U3MEHUB JJIMHY MTPOBOJIOKH. Pe3ynbTaThl u3MepeHuit
BHECTHU B TAOJUILY.
7. Paccuntats ¢ moMoInpko 3akoHa OMa i ydacTKa ey COMPOTUBIECHUE MPOBOTHUKA!

U i
I=R , R=I
JUTSL BCEX TPEX OIBITOB.
8. OnpenenuTs yaenbHOE CONPOTHUBICHUE MMPOBOIHUKA 110 PopMmyTie:

RS
p=—F
[ U1 BCEX TpeX OIBITOB U PE3YJILTATHI BHIYUCIEHUI BHECTU B TaOJIHUILYy.

9. Ompenenure cpeiHee 3HAUECHHUE YIEIBHOTO COTPOTUBIICHUS TI0 (hopMyIIe:

Pepen = (p1 + p2 + p3)f3

Ne Jnna Huamerp (Ilnomans Cuna |Hanpsixenue, | Y nenbHoe Cpennee

OIIBITA [IPOBOJHHUKA [ITPOBOJIOKH [IONIEPEYHOTO |TOKa, (U, B CONPOTHUBIICHNUE, |3HAYECHUE
I, m d,m ceueHus, LA p,OM M
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pcp ]
Om M

Crenaiite BBIBOJI, HCXOJS M3 1IEJIU PaOOTEL
PacueTr morpeniHocTH N3MEPEHU.

Haiiti abCcoNOTHYIO TOTPEIIHOCTH 10 (hopMyJiam:

Apy =|p, —p | =

Ap, =Py, — P, |

Ap, =Py, — P, |
Ap,, = Ap, "Z‘Apz

Paccuntath OTHOCHUTEIIBHYIO TIOTPEITHOCTH 10 popmyIie:
Ap
Sp=—2100%
pcp
OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

1. Hoquy AJIA U3IrOTOBJICHUS HAIPEBATECJAbHbLIX 3JIECMCHTOB IIPUMEHHAIOT € 00JILIITUM
YA€JABHBIM COIIPOTUBJICHUEM, A VIS COCIMHUTEC/IbHBIX IIPOBOA0OB € MaJIblii?

(Ilomomy umo npu b6onvuLem yYOerbHOM CONPOMUBIEHUU NPOBOOHUK CUIbHee HACPesaemcs u
sbloesiem OobuLe Menid, 8 Mo JHce 8PemMst KAk NPOBOOHUK C MATbIM YOeIbHbIM CONPOMUGTEHUEM
— Haobopom.)

2. Kakum 10/15kHO OBITH y/1eJIbHOE CONPOTHBJICHHE ITPOBOAHHUKA 1JIsl INIABKOI0
npenoxpanuresasa? OTBer 060cHyiiTe.

(BHauenue yoenvbHo2o conpomueieHust OOJIHCHO OblMb MUHUMATLHBIM, M. K. BPU OOCIUNCEHUU 8
yenu onpedenéHHol CUbl MOKA U HAZPeBaHUU NPOBOOHUKA OH He QOJNCEH PACNIABUMbCSL.)

3. [Touemy 3j1eKTpUUYECKHE MPOBOAA M KOHTAKTHI U3r0TABJIMBAIOT U3 AJIOMUHUS UJIH
meaun?

(Meowv u antomunuil umerom manoe COnPOMuUBIEHUE U GIIOMCSL XOPOWUMU NPOBOOHUKAMU
aneKkmpuiecmad.)

BBIBOIBI: HAYUUITUCH ONPEAEIATD YAEIBHOE CONPOTUBIIEHUE ITPOBOIHUKA KCIIEPUMEHTAIbHBIM
MYTEM U MOTPEMIHOCTh HAIMX U3MEPEHUM.

Jladoparopnasi padora Ne7 Onpenesnenne IJIC u BHyTpeHHEro cOnpoTuBJIEHUSI HCTOYHHUKA
TOKA
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PexomMeHIauMu/MHCTPYKIMH 10 BHINOJHEHUIO 3a1aHUI
Llens pabotsl: u3Meputs I/C 1 BHYTpEHHE CONPOTHBIICHHE NCTOYHHUKA TOKA.
OO6opynoBaHue: aMIIEpMETP U BOJILTMETP ILIKOJIbHBIE, PEOCTAT, COEJUHUTEIbHbIE IPOBOJIA.

Kpartkue TeopeTnyeckue cBeIeHUs

Kaxnpii HMCTOYHUK BJIEKTPUYECKOTO TOJIsi TOKAa XapaKTepu3yeTcs OMpelieICHHOMN
SJICKTPOJABIDKYIIIEH CHUJION, pPaBHOM pa3HOCTH IMOTEHIHAJIOB Ha IIOJIOCAX HCTOYHHMKA, HE
3aMKHYTOTO Ha BHEINIHIOW Ienb. [Ipu 3TOM TOK uepe3 HMCTOYHMK HE HAET, HET NaJeHUs
HaIpsHKEHUS Ha BHYTPEHHEM CONPOTUBICHUN UCTOYHHUKA.

[Tpu BKITIOYEHNH HArpy3KU HaNpspKEHUE Ha 3a)kuMax Oyzaer Bcerga mensbiie J/C:

U=¢e-1I-r,

I — BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA, | — TOK B LIE€TIH.

Takum o6pa3om, BonbTMeTp mokaxkeT IJIC Tonbko Toraa, koraa I = 0 wim | = 0. Tak kak
B peanbHBIX UCTOYHUKAX I # 0, To i u3mepenust 3J1C HeoOX0quMO JOOUTHCS TOTO, YTOOBI B
MomeHT u3mepenust J1C TOk B HICTOYHUKE OBbLIT paBEH HYIIIO.

Xo1 padoThl.
Cxema 31eKTpHUecKoi 1eTH, KOTOPYIO HCIIONb3YIOT B 3TOM TabopaTopHoit paboTe, moka3aHa Ha

pucyHke. B kauecTBe HCTOYHHKA TOKA B CXEME HCIIOJIB3YIOT aKKyMYJISITOP WM OaTapeiKy oT
KapMaHHOTo (hoHapsl.

[Tpu pazomkuyTOoM Kiatodue DJ[C ucTOUHMKA TOKA paBHA HAINPSKEHUIO Ha BHELIHEH nenu. B
9KCHEPUMEHTE UCTOYHUK 3aMKHYT Ha BOJIBTMETP, COPOTUBIIEHUE KOTOPOI'O IOJIKHO OBbITH
MHOTO OO0JIbIIIe BHYTPEHHETO COMPOTHBIICHUS TOKa. OOBIYHO COMPOTHUBICHUN UCTOYHUKA TOKA
MaJio, MOATOMY JUIsl U3MEPEHUS HAIPSKEHUS MOYKHO HCIIOJIB30BaTh IIKOJIBHBIN BOJBTMETP CO
mikanoi 0-6B u conporusnennem 900 Om. Tak Kak COIPOTUBICHUE HCTOYHUKA MaJO, TO
NerCcTBUTEIHLHO RB>>T.

-0 &

[Tpu pazomkuyToMm Kkimroue 3/]C ucTOUHMKA TOKA paBHA HAIIPSKEHUIO HA BHEIIHEH 1ienu. B
HKCIIEPUMEHTE UCTOUHUK 3aMKHYT Ha BOJIETMETP, COIPOTUBICHUE KOTOPOTO JOHKHO OBITh
MHOT0 OOJIbIIIE BHYTPEHHETO COMPOTUBICHUS TOKa. OOBIUHO COPOTUBICHUH HCTOYHUKA TOKA
Majo, MO3TOMY JJI U3MEPEHUS HAIPSHKEHUS MOKHO UCIIOJIB30BATh IKOIBHBIM BOJIBTMETP CO
mkanoit 0-6B u conporusnenueM 900 Om. Tak kak CONpOTUBIEHNE UCTOYHHUKA MAJIO, TO
JIeNCTBUTENBHO Rp>>T.

BryTpeHHee conpoTUBIIEHNE NCTOYHHUKA TOKA MOKHO U3MEPUTHh KOCBEHHO, CHSB MOKA3aHMS
aMIlepMeTpa U BOJIBTMETpPA IIPU 3aMKHYTOM Kitoue. J{iis onpeeacHuss BHyTPEHHETO
CONPOTHUBIICHHS] HICTOYHUKA TOKA HY>KHO JIBaX/bl U3MEPUTh TOK M HAPSKEHUE NPU JBYX
MOJIOXKEHUAX JIBUKKA peocTara. Torja BHyTpeHHEee CONPOTUBIIEHHE HCTOYHHUKA OYET paBHO:

r= U1 _Uz
-1 ; a OJIC Oynet paBna: E = Uz + Iur.
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[Topsiok BeIOTHEHHS PaOOTHI.
1.ITogroroBbTe B TETpaau TAOIUILY JJIs1 3AITHCH

PE3YJIbTATOB U3MEPEHUIN U BHIUYMCIICHHI:

I1.A

I2,A

U.,B

U, .B

R, Om

E.B

2.Colepurte 3IIEKTPUYECKYIO LIETb COTIacHO cXeMbl. [IpoBephTe MpaBUIBLHOCTD MOAKIIOUEHUS

BOJIbTMETpPA U aMIIepMETpa.

3.IIpoBeprTe paboOTy LIETIH MIPH 3aMKHYTOM M Pa30MKHYTOM KJTFOYeE.

4 Uzmeprbre DJIC ucTOUHMKA TOKA MPU PA3OMKHYTOM KJTIOUE.

5.CHUMUTE TTOKa3aHUs aMIIEPMETPa U BOJILTMETPA MPU 3aMKHYTOM KJIFOUYE TIPH JIBYX
MOJIOKEHUSX JABUKKA peocTara. Pe3ynbrarsl H3MepeHuid U BEIYMCIICHUN 3alTUIINTE B TAOIUILY.
6. Caenatb BLIBOI

KoHTposbHbIE BOIPOCHI:

1. Onpenenure CONPOTUBIIEHUE BHEIIHEN YaCTH 1IEIH, MOJIB3YSACh pe3yIbTaTaMu
MIPOU3BEICHHBIX U3MEPEHUM.
2. Kak u3MeHHTCS CONpOTHUBIICHUE OaTapeKu JIJIsl KApMAaHHOTO (OHAPSI, €CIIU TPHU €€
3JIEMEHTA COEIMHUTD HE MOCIEI0BATENBHO, a MapauIeIbHO?

JlabopaTopnasi paGora Ne§ "M3yuyenune napajieIbHOr0 COeAUHEHUs IPOBOAHUKOB"
HCHL[MﬁOTBﬂIHlOHHTeHpOBepHTBHpaBHHBHOCTBBaKOHOBHapaHHeHBHOFOCOGHHH@HHﬂ

IMPOBOJHUKOB.
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O06opynoBaHue: WCTOYHUK TOKA, PE3UCTOPHI, aMIIEPMETP, BOIBTMETP, PEOCTAT,
COEIMHUTENBHBIE TPOBO/IA, KITFOY.

Teopus. [Ipu napanineabHOM COEAUHEHUU TPOBOJHUKOB HAIIPSKEHUE OJIMHAKOBO HA BCEX
y4acTKax IeH, CHJIa TOKA B LENIA PAaBHBI CYMME CHJI TOKOB Ha OT/I€JIbHBIX YYaCTKaX LIEMH.
Benuunny, 00paTHYIO CONMPOTHUBICHUIO TIPOBOIHUKA, HA3BIBAIOT €ro MpoBoauMocThio: 1/R. IIpu
napajuieIbHOM COeIMHEHUH 00I1asi MPOBOJUMOCTD LIEMU paBHA CyMME ITPOBOAMMOCTEMN
OTAEJBHBIX YYAaCTKOB LEIIH:

1/Ruern = LR 1+ 1/R>

[Tpu napannensHOM COSAMHEHUH 2-X PE3UCTOPOB 00IIee CONPOTHUBIICHHE MOCTE
MaTeMaTHUYeCKUX MpeoOpa3zoBaHUil MOXKHO paccyUTaTh 1o GopMmyIe:

Ruerm = Rl/RZ/ ( R 1+ RZ)

[TapannensHOE coelMHEHNE TPOBOIHUKOB HIMPOKO UCTIONB3YIOT B OBITY, TaK KaK OHO MO3BOJISET
BKJIIOYATh MPUOOPHI B CETh HE3ABUCUMO JIPYT OT JIpyTa.

Cxema.
I | CAY
&
(A)—
(B
Ilena mexenus aMmoepMeTpa: A
Ilena neneHus BOJILTMETPA: B

ITops/10K BBINOJHEHNUS PAaOOTHI.
1. CoOpath MEKTPUICCKYIO IETIh I10 CXEME.
2. C noMoIIbIo peocTara OTPEryJIupoBaTh CUIY TOKA B IIENH U U3MEPUTh 3HAUYCHUE CHIIBI
TOKA B LEMH
3. HM3MeHuTh nosio’keHue amrepMeTpa B LIENH JIBa pa3a U pe3yabTaTbl U3MEPEHUN BHECTU B
Ta0HILy.
Y6enuTbes, 4TO CUila TOKA B LIETIH PaBHBI CyMMeE CHJI TOKOB Ha OTJIEJIbHBIX PE3UCTOPaX.
5. Wsmeputh HanpspkeHue Ha 1-m, 2-M pe3ucTopax u yoeauThCsl, YTO OHO OJJUHAKOBO.
Pe3ynbraThl ©3MepeHHii BHECTH B TaOJIHILY.
6. Paccuurats ¢ momMompo 3akoHa OMa Jis y4acTKa ey COMPOTHBIIEHUE PE3UCTOPOB:
LU U
R, I
JUISL BCEX TPEX OIMBITOB U PE3yJIbTAThl BEIUNCIEHUI BHECTH B TaOIUILY.
1. Paccuurarth o0111ee CONPOTUBICHUE PEIUCTOPOB IO PopMYyIIe:
Rosm = R1/R2/ (R 1+ R2)
1. VY6enutbcs, oluiee CONpOTUBICHUE PE3UCTOPOB, PACCUUTAHHOE TT0 (hOpMYJIaM B I1.6 U B
1.7 IPUMEPHO PABHBI.

&

Ne onbiTa Cuna Toka, Hanpsoxenue, CornpoTuBieHue,
I A U,B R, Om

1

3

Crenalte BBIBOJ, MCXOAS U3 LICIIH Da60TBI.
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KoHTpoJibHbIE BONIPOCHI:

1. Kakue ¢puznyeckre BeNMUMHbBI ObIBAIOT OJMHAKOBBIMU ITPH MapaIeIbHOM
COEIMHEHUH IPOBOIHUKOB?

2. B oanexkTpuyeckylo 1enb BKIOYEHa JaMiouka. Kak u3sMeHUTCs conpoTuBIeHHE
LI, €CIIM K MEPBOH JIaMIIOUKE, apaJuIEIbHO BKIFOUYUTD €LIE JBE JIaMIIOUKU? MeHsercs
JM cuiia Toka?

3. Kak meHstoTcs noka3zaHusi aMIepMeTpa U BOJIbTMETPA, €CJIM B NapajlIeIbHO
COEMHEHHOM 1IeNH NOJI3yHOK peocTaTa R moctaBuTh B KpaiiHee J1eBO€ 10JI0KeHue?

Ilepeyenb ucnoNb3yeMoOii JIUTEPATYPHI &

1. Jdmutpuena B.®. ®usuka 1 npodecchii U crnenualbHOCTeN TEXHUUECKOTo IpoduiIs:
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yu4eOHUK
JU1s1 00pa30BaTeNbHBIX YUPEKIACHUH cpe. mpod. oopazoBanus. — M., 2018.
2. JmutpueBa B.®. ®usnka mis npodeccuii U crienuaabHOCTeH TEXHUIECKOTO MPOdUIIs.
Co6op-
HUK 33J1a4: y4e0. mocobue st 00pa3oBaTeNbHBIX yUpeKaeHUH cpea. mpod. oOpazoBaHUs.
— M.,

2018.
3. Hmutpuesa B. @., Bacunbes JI. WM. ®usuka muist npodeccuii U CriennaibHOCTEN
TEXHUYECKOTO

npoduisi. KoHTponpHBIE MaTepuabl: yue0. ocoOus I yUPEKISHUH cpel. mpod.
obpa3oBanus /
B. ®./Imutpuena, JI.M.BacunseB. — M., 2018.

4. JImutpueBa B.®. ®usuka mig npodeccuii ¥ CrieuaabHOCTeH TEXHUIECKOTO MPOGUIIS.

Jlabopa-
TOPHBIN MPAKTUKYM: y4eb. OCOOus s yIpexACHH cpel. pod. oOpa3oBanus /
B.®./Imutpuena,
A. B. Kopxyes, O.B. Myprazuna. — M., 2019.
JmutpueBa B.®. ®usnka nms npodecchii U crenualbHOCTeH TEXHUUECKOTO MpoduiIs:
AIIEKTPOH-HBIN yue0.-MeTO. KOMILIEKC JUIsi 00pa30BaTEbHBIX YIPEKICHUN Cpe. Tpod.
obpazoBanus. — M.,
2018.
Jmutpuesa B. @. @usuka 11 npodeccuii U CnenuaibHOCTeH TEXHUUYECKOTro IpohuIIs:
DIIeK-
TPOHHOE Yy4eOHOE M3/1aHue (MHTEPAKTUBHOE IEKTPOHHOE MPUIIOKEHUE) IS
00pa3zoBaTebHBIX
yupexeHuit cpes. npod. oobpazoBanusi. — M., 2018.
Yakak, A. A. ®usnka : yuebnoe nmocoodue mst CI1IO / A. A. Haxkak, C. H. Jleryra. —
Capartos : [IpodobpazoBanue, 2020. — 541 c.
Kysnenos, C. 1. CripaBounuk no ¢usuke : yueonoe nocooue ans CI1O / C. U. Ky3nenos,
W. Poro3un ; nox penakuueit B. B. Jlapuonos. — Caparos : I[IpodoGpa3zoBanue, 2017. —
219 c.
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