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CocraBurenb:
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Koutek TpaHcriopta U crpoutenserBa PI'BOY BO «MpkyTckuil rocyaapCTBEHHBIN
YHUBEPCHUTET MTyTEeH COOOIEHUS».

Meroandeckue ykazaHusi pa3paboTaHbl HA OCHOBE paboueil mporpaMMbl yuyeOHOU auc-
nuruael [T, 03 dusnka criennanabHOCTH cpeHero npodhecCuOHaTbHOT0 00pa30BaHuUs.
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BBenenue

[lenb naHHOTO MOCOOMS — MOMOYb CTYAEHTAM BBIIOJHHUTH JJAOOpATOPHBIE pabOTHI,
IpelyCMOTPEHHBIE MPOrpaMMOil 10 (U3HKE, HAYYUTh MPABUIBHO ONPEIENATh MOTPel-
HOCTH Y TIPOU3BOJIUTH HEOOXOIUMYIO YHCIIOBYIO 00pabOTKY pe3yabTaTOB JIabOpaTOPHOIO
AKCIIEPUMEHTA.

Becwr mporiecc BhIMOMHEHUs Ja0OPAaTOPHBIX pabOT BKIKOYAET B ceOs TeopeThue-
CKYIO TMOJTOTOBKY, O3HAKOMJICHHE C MPpUOOpamMu U COOPKY CXeM, MPOBEACHHE OIbITa U
U3MEpEHUH, YUCIOBYI0 00pabOTKy pe3yibTaTOB JTaOOPATOPHOTO IKCHEPUMEHTA U ClIavy
3ayeTa M0 BBIIOJHEHHOI padoTe.

Teopemuueckas no02omosxa

TeopeTndeckass mOAroTOBKa HEOOXOAUMA JJIs MPOBEACHUSI (PUZUUECKOTO AKCIIEPH-
MEHTa, JOJDKHA MPOBOAUTHCS CTYJEHTOM B MOPSAKE CAMOCTOATEIHHON BHEAyAUTOPHOU
pabotsl. Ee cienyer HaumHaTh BHUMATENbHBIM Pa300pOM PYKOBOJICTBA K JIaHHOM J1abo-
paTopHoii paboTte, a g 6oJiee TITyOOKOTO M3YyUEHHUs PAacCMAaTPUBAEMOTO SIBICHUSI PEKO-
MeHyeTcs 00paTUThCS K JIUTEpaType, YKa3aHHOW B PYKOBOJICTBE.

Oco0oe BHUMaHUE B XOJI€ TEOPETUUECKON MOATOTOBKU JIOJKHO OBITH 00OpaIlieHO Ha
MOHUMaHHuEe (PU3NUECKON CYITHOCTH Ipoliecca.

JIJ1st CaMOKOHTPOJISE B KX 10M paboTe MpUBEIeHbI KOHTPOJIbHBIE BOITPOCHI, HA KOTO-
pbI€ CTYJIEHT 00s3aH J1aTh YETKHUE, MPABUIHLHBIC OTBETHI.

TeopeTnueckas IOArOTOBKA 3aBEPIIAETCS MTPEABAPUTEIBHBIM COCTABICHUEM OTUYETA
CO CIIEYIOIIUM TOPSIKOM 3aInCe:

1. HazBanwue paboThI.

2. lenb paboTHL.

3. ObGopynoBaHue.

4. Xon paboThl (BKIIOYAET PUCYHKH, CXEMbI, TaOIHIIbI, OCHOBHBIC (POPMYIIBI IS
oTpe/ieJIeHNs BeJIMYMH, a TaK )K€ pacyeTHbIe (JOPMYJIBI IS ONpeIeIeHNs OTPEIIHOCTEN
U3MEPSEMbIX BEJTUYHH).

5. PacueTsl — OKOHUATENIbHAs 3aMIUCh PE3YJIbTaTOB PabOTHI.

6. BriBog.

Kpumepuu oyenox nabopamopmusix pabom

Ouenka «5» (OTJIIMYHO) CTaBUTCS, €CJIM CTYACHT BBINOIHSIET paboTy B IOJHOM O0b-
eMe ¢ COOJI0JeHNEeM HEeOOXOUMOMN MOCIeA0BaTEIbHOCTH MIPOBEACHUS OIBITOB U U3MeE-
PEHUIA; CaMOCTOSITENIbHO U PAallMOHAILHO MOHTHPYET HeoOXoaumMoe 00Opy/IOBaHME; BCE
OMBITHl MTPOBOJUT B YCIIOBUSAX U PEKHMMax, 00ECIEUNBAIOIINX TMOTyUYE€HUE MPABUIIBHBIX
pE3yNbTaTOB M BBIBOJIOB; COOMIOAAET TpeOOBaHUS MpaBUi 0€30MacCHOTO TPY/Aa; B OTYETE
NPaBUIIBHO U aKKYpPaTHO BBITIOJHSET BCE 3aIMCH, TAOINILIbI, PUCYHKH, YEPTEXKH, rpaduKH,
BBIUMCIICHUS; TPABUIIBHO BBIMOJIHSIET aHAJIU3 MOTPEITHOCTEN.

Ornenka «4» (XOpoIIo) CTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAHUS K OIIEHKE 5, HO ObI-
JI0 TOMYIICHO JBa-TPU HEJ0YeTa, He Oosee 0JHON HerpyOoil OmMOKM U OJJHOTO Hexoue-
Ta.

Ouenka «3» (yIOBIETBOPUTENIBHO) CTAaBUTCS, €ClAM padoTa BBHIMOJHEHA HE IOJHO-
CTBbIO, HO 00BEM BBITIOJTHEHHON YacCTH TAaKOB, YTO TO3BOJISIET MOMYyYUTH MPABHIIBHBIE pe-
3yNbTAaThl U BBIBOJIbI; €CIM B XOJ€ NPOBEACHMS ONbITA U U3MEPEHUN OBLIM JOMYLIEHBI
OIIHOKH.

Ouenka «2» (HEYJOBJIETBOPUTENIBHO) CTABUTCSA, €CIU paboTa BHIMIOJIHEHA HE MOJI-
HOCTBIO U 00BbEM BBIMOJIHEHHOHN YacTH pabOTHl HE MO3BOJISET CETIaTh MPABHIBHBIX BbI-
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BOJIOB; €CIIM OTBITHI, M3MEPECHHUsI, BHIYUCIICHUS, HAOIIOACHHS MPOU3BOIWINCH HEMpa-
BUJIBHO.

Bo Bcex ciyyasx oleHKa CHIYKAETCs, €CIIH CTyJEeHT He coOoaan TpeOboBaHui mpa-
BIJI O€30MaCHOTO TPy/a.

JlaGopaTopHble pabOTHI BBIMOJHSAIOTCSA 1O MUCHMEHHBIM HHCTPYKIUSM, KOTOPBIC
NPUBOASTCS B JaHHOM TocoOuu. Kakias MHCTPYKIHSI COACPIKHUT MIEPeUCHb HEOOXOTUMO-
ro 000pyI0BaHMS, MOPSAOK BBITTOJIHEHUS PAOO0ThI, KOHTPOJILHBIE BOIIPOCHI.

BHuMaTenbsHOE N3y4eHHE METOAMYECKUX YKa3aHUN TTIOMOKET BBIITOJIHUTE PadoTYy.
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IIpaBuia no 6e30nMacHLIM yCJAOBUSAM TPYyaa

1. Bynbre BHUMATENbHBI, JUCUUIUIMHUPOBAHHBI, OCTOPOKHBI. TOYHO BBINOJIHINTE yKa-
3aHUS YYUTEIIA.

2. He ocrasnsiite pabouee MecTo 6e3 pa3pelieHus yuuTes.

3. Pacnonaraiite npubopsl, MaTepuaiibsl, 000py1oBaHHE Ha paboueM MecTe B MOpsI-
K€, YKa3aHHOM Y4YHTEJIEM.

4. He nepxxute Ha pabodyem MecTe MpeaMeThl, HE TpeOYIOUUecs i BBIIOJIHEHUS
3aJJaHMsl.

5. [lepen TeM Kak NpUCTYNUTh K BBIMOJIHEHUIO PAOOTHI, TIIATEIBHO U3YUYUTE €€ OIU-
CaHUe, YSICHUTE XOJ €€ BBIIIOJIHEHUS.

6. [Tpu ncnonp30BaHUM BECOB B3BEIIMBAEMOE TEJI0 KIaAyT Ha JIEBYIO YaIIKy BECOB, a
pa3HOBECHI HA MIPABYIO.

7. B3BemmBaeMoe Te0 U pa3HOBECHI HYKHO OIyCKaTh HAa YAllIKH BECOB OCTOPOXKHO,
HE POHSS UX.

8. [Tpu oxoHYaHMM PabOTHI C BECAMU Pa3HOBECHI M T'MPH MOMEIIAIOT B QyTisip, a HEe
Ha CTOJL.

9. [Ipu pabGote ¢ TMHAMOMETPOM HEJb351 HArPYKaTh €ro TaK, YTOObI JJIMHA MPYKUHBI

MPEeBBIIIANTA OTPAHUYHUTEIb HA IIKAJIE.
10. Tlpu BbImONHEHWUW JaOOPATOPHBIX pPabOT, B KOTOPHIX MPUMEHSIOTCS HHUTKH,
MIOMHUTE, YTO UX HEb3sI OOpBIBATh NabI[aMHU, HAJI0 UCTIOIb30BATh HOKHUIIBI.

11.  Tlpu omyckanuu rpy3a B )KUJIKOCTh, HETB3sl PE3KO OTIYCKaTh €To.

12.  Tlpu ucmoyib30BaHUM pblYara-JIMHEUKU HE 3a0bIBaiiTe MpPUIEPKUBATH CBOOOIHBIN
OT TPY30B KOHEI] PYKOH.

13.  IlpousBoauTe COOPKY IIEKTPUUECKUX IIETEH, U3MEHEHUS B HUX, MOHTaX B HUX
TOJILKO MPH OTKIFOUEHHOM HCTOYHHUKE MTUTAHUSI.

14.  He BrirovaiiTe ICTOYHUK MUTAHUS 0€3 pa3pelIeHUs YUUTEIIs.

15. IlpoepsiiTe HamW4YUEe HANMPSHKCHHUS HA UCTOYHUKAX MUTAHUS WU JIPYTUX YaCTAX
AIIEKTPOYCTAHOBKH C MTOMOIIBIO IPUOOpA JIJIs1 U3MEPEHUST HANIPSKSHHUS.

16.  Cnenute, 94TOOBI U30JSIUS IPOBOIOB ObLJIa UCIIPABHA, a HA KOHIIAX MPOBOJIOB OBI-
71 HakOoHEeYHUKHU. [Ipu cOopke 3neKTpuyecKoi 1enu MpoBoja pacnojiaraiite akKypaTHo,
a HAKOHEYHUKH TUIOTHO COCIMHSINTE C KJIIEMMaMHU.

17.  BemmonssiiTe u3MepeHus M HAONIOACHUS, COOMI0asi OCTOPOKHOCTh, YTOOBI CITY-
YailHO HE NMPUKOCHYTHCS K OTOJICHHBIM IIPOBOJIaM (TOKOBEAYILIUM YaCTSIM, HaXOASIIUMCS
10J1 HAIIPSDKEHUEM ).

18. Tlo oxoH4aHuu pabOTHI OTKJIIOYUTE MCTOYHHMK MUTAHUS, TOCTE 4ero pasdepure
AIIEKTPUYECKYIO 11eTh. OOHAPYKUB HEUCIIPABHOCTD B AIEKTPUUECKUX yCTAHOBKAX, HAXO-
JSAIIAXCS TIOJT HANPsDKEHUEM, HEMEJUICHHO OTKJIIOYMTE MCTOYHHMK TOKa M coo0mure 00
ATOM YUUTEIIIO.
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JladopaTopHas pa6ora Nel OnpenesieHue yCKopeHHsi CBOOOHOI0 MajeHusi PH MO-
Mol MasiTHUKA. M3yuyeHne 3aK0OHA COXPAHEHHUSI MeXaHUYeCKO JHePrumn
OrnpeneneHne yCKOpEHUs: CBOOOIHOTO MaIeHUs IPU MOMOIIY MasTHUKA

Llens: onpenenuTs yCKOpeHue CBOOOHOTO Ma/ICHUSI.

O60py,[[OBaHI/IeI IOTaTHUB, HIAPUK HA HATH, YaChI, JIMHEMKA.

Xon paboThI:

1. Cobepute 3KCIEPUMEHTAIIBHYIO YCTAHOBKY.

YcTaHOBHUTE MITATHB HA KParo CTOJIa M TIO/IBECHTE K HEMY IIAPUK TaK, YTOOBI OH MOT, COBEpILIATh
KoJyie0aHusl He Kacasch, mona (1-2 cM ot mona). [lnmmHa HUTH JOMKHA OBITh MaKCHUMAalIbHO

BO3MOKHOMH.

2. Cpenaiite He0OXOAUMbIE U3MEPEHUS:

a)
I=
0)

M.

N3MepbTe MUHENKON JUIMHY {MasiTHUKA.

OTKJIOHUTE HIAPHK B CTOPOHY Ha 5-8 CM. U, OTIYCTHUB ero, orcunTaite Ny =50

TMOJIHBIX KOJIEOaHUi 1aprKa. 3aMephTe [0 CEKYHIOMEPY BpeMsl, B TEUCHHE KOTOPOTO
OHH COBEPILAJTHCH.

B)

3. Cpenaiite pac4€ThI:

a)

Onpenenute niepros koneGanuii mo dopmyne: T =

OneiT noBTOpUTE €€ 2 pa3a, U3MEHUB KOJIMYECTBO MOJTHBIX KOJIEOAHUH.

N
T 1= C.
T,=
T 3= C.
4mt-p
0) Ormpenienure yckopeHre cBOOOTHOTO HajieHus o popmyIie: g = Iz
M
g1= 2’
M
g2 - o2 .
M
&= 2"
B) Haiinure cpennee 3HaueHne ycKopeHHs: CBOOOIHOIO NMaJIeHus 1o (popmyiie: gq,=
Bi1+Bz*E3
3
4. Pe3ynbTaThl U3MEPEHUI U BBIUMCIICHUIM 3aHECUTE B TaOIHILY:
Ne M
I m N t, c T, c g, Eeps 2
OmbITA
1
2
3
o M
5. CpaBHuUTE NOITYyYEHHBIN PE3YIIbTaT g (E—zjc TaOIMYHBIM 3HAYCHUEM YCKOPEHHS CBOOOTHO-
'O IAJCHUSL.
6. CrenaiiTe BBIBOJI O ITPOJIEIaHHON paboTe.
7. JlaiiTe OTBET Ha BOMPOC: KaK U3MEHHUTCS MEepHOJ KojeOaHUul HUTSHOTO MasiTHUKA,

€CJIM IJIMHY HUTU YMEHBIIUTH B 2 pa3a’?
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N3ydenue 3akoHa COXpaHEHUS MEXaHUYECKON SHEPIUU
[lenb: HAYYUTHCA U3MEPATh MOTCHIMAIBHYIO PHEPrUI0 MOJHSITOTO HaJ 3eMieil Tena u
nehopMUPOBAaHHON MPYKUHBI; CPABHUTDH J[BA 3HAUCHUSI MOTCHI[MATBLHON YHEPTUU CUCTE-
MBI.
OOGopynoBanue: MTAaTUB ¢ MyQTOH W JIAlKOM, JUHAMOMETpP JaO0OpaTOPHBIN, JUHEHKA,
rpy3 Maccoil m Ha HUTH JJIUHOM 1.
Xon paboThI:
1. CobepuTe yCTaHOBKY, MOKa3aHHYIK) Ha PHCYHKE.
JlnHaMOMeTp YKpEIUISIeTCS B JIAIKe MITaThBa! =L]’ Z
2. [IpoBeauTe ONBITH U HEOOXOAUMBIE U3MEPEHHUSI:
a) [IpuBskute rpy3 K HUTH, APYrou KOpe1l HUTH |
MPUBSKUTE K KPIOUKY JIUHAMOMETPAa W HU3MEPHTE BEC
rpy3a P=m-'g (B 1aHHOM ciiydae BeC rpy3a paBeH €ro CHu-
JIE TSKECTH).
0) N3mepbTe mimHy | HUTH, Ha KOTOPOM NpPHUBSI3aH

rpys.

B) [Togaumute rpy3 1o Touku 0 (OTMEUEHHOH HA JU- —&
HaMOMETpeE). _; ;
r) OTtnyctute rpy3, U3MEPHTE AMHAMOMETPOM MaK- /77 - oo N

CHUMaJIbHYIO CHILy YOpPYyroct Fy,, u nuHelkol Mmakcu-
MaJIbHOE pacTsKeHHe MPYXKHUHBI Al, OTCUNTBIBAs €ro OT HYJIEBOIO JAeJeHHUs TUHAMOMET-

pa.
3. Crenaiite pacu€Tsl:
a) Boruncnure BbICOTY, ¢ KOTOpoW manaer rpy3: h =1+ Al (3To BbicoTa, Ha KOTOPYIO
CMEIIAETCA LIEHTP TSKECTU Ipy3a).
0) Brruncnure NoTeHIMATBHYIO SJHEPTHIO IOHATOTO Tpy3a E', = m-g - (1 + Al).
B) Beraucnure suepruro aedopmupoBannoi npyxunsl B, = Fy -Al/2.
r) CpaBuute 3HaueHus 3Hepruid E'; u E" . Ilonymaiite, mouemy 3Ha4€HUS 3TUX DHEP-
I'MH COBIIAZAOT HE COBCEM TOYHO.
4. Pe3ynbTaThl M3MEpEHUN U BBIYMCIICHUI 3aHECUTE B TAOJIHILY:
P=mg H| Lwm Al, M Fop,H |[h=1+ALM|E, Ix |E", JIx
5. CrnenaiiTe BBIBOJ] O MPOJCIIAHHONW padoTe.
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JladopaTopHasi paGoTra Ne2 U3yuyeHue 0{HOr0 U3 U30MPoLeccCOB (MpPOBepPKAa 3aKOHA
I'eii-JIroccaka)

Henb: uccnenoBaTh M300apHBIA MPOIIECC; CAENaTh BHIBOA O BBIMOJHEHUHM 3aKOHA
I'eii-JIroccaka.
OOGopynoBaHue: CTEKIsSHHas TpyOKa, 3amasHHas ¢ OJAHOrO KoHIa, jumuHOoW 600 MM
u nuametrpoM 8-10 mm, munuHApUueckuit cocyn miuuHoit 600 Mm u auamerpom 40—
50 MM, HaNoOJHEHHBIN ropsiuen Bogoi (t 6OOC), CTakaH C BOJIOM KOMHATHOM TemIepa-
TYpBl, INIACTUJINH, TEPMOMET, JTUHEUKA.
TeopeTnueckue CBeICHUS

[Ipn mocTostHHOM JaBieHuU p 00beM V HlleanbHOIO ra3a MEHSAETCs JMHEHHO ¢

TEMIIEPATYPOHU.

ToectV =V, (1 + at),
rae V(O — HadanbHBIA 00beM,  — pa3HOCTh HAYAIBHONW U KOHEYHOW TeMIlepaTyp.

KoaddummenT tennoBoro pacmmpeHus uaeanbHbIX ra3oB o = (1/273,15)K° 1 OJINHAKOB
JUTSI BCEX Ta30B.

[Iporecc u3mMeHeHns COCTOSHUSI TEPMOJAMHAMUYECKON CUCTEMBI MIPU MOCTOSTHHOM
JIABJICHUH HA3bIBACTCs M300aPHBIM (OT rped. baros — BEC, TSHKECTD).

3akoH OTKpHIT Pppaniry3ckuM yueHbiM XK. ['eii-Jlroccakom B 1802 1. 1 HE3aBUCHUMO
ot Hero JIx. Janetonom B 1801 .

3akon [leii-Jlloccaka, kak W Jpyrue Ta30BbI€ 3aKOHBI, SIBISIETCS CIEACTBHEM
YPAaBHEHHUS COCTOSHHUS HJEANbHOTO Ta3a. OTO CTAaHOBUTCA OYEBUIHBIM, €CIH

B V= Vﬂ (1 +at), 3aMEHUTH ! Ha aOCOMIOTHYIO Temmeparypy 7=t + 273,15, a xo-
3¢ ULMEHT pacIIMpPEHust o — €ro YMCICHHbIM 3HadenueM 1/273,15:

— VI} _E..._
273,15

Jlis ra3a JaHHOM MacChl OTHOLIEHHE O0beMa K TeMIIEpaType MOCTOSIHHO, €CIU
JIABJICHUE ra3a He MEHSIETCS.

vV
= = const npu p = const.

V
— = const npu p = const.
CormacHo , 00beM Ta3za JHWHEHHO 3aBHCHUT OT
TEMIIEPATYpPHI IPHU ITIOCTOSHHOM JABJICHHUU:

Xoxa paboTsr:

5
h
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1. U3meprwTe mymmny npooupku 1.

2. TTomecTuTe NPOOUPKY OTKPHITHIM KOHIIOM BBEPX B TOPSUYYIO BOIY IS

IpOrpeBaHMsl BO3Ayxa B IpoOHpke He MeHee 2 — 3 MuHYT. B 3TOM ciydae oObeMm
Bo3ayxa V] paBeH 00beMy CTEKISIHHOM TpyOKu, a Temmeparypa — TemIiepaTrype ro-
psueir Bogel T1. OTO0 — mepBoe cocTosHUe. M3MepbTe Temmneparypy ropsyei BOIbl
t1.

3. Uto0sI mpu 1epexo/ie BO3IyXa BO BTOPOE COCTOSIHUE €T0 KOJTHYECTBO

HE W3MEHUJIOCh, OTKPBITHIA KOHEIl CTEKISIHHOM TpyOKH, HaxoJsIlelcs B ropsiueit BoJe,
3aMaxxpTe TacTHInHOM. Ilocie 3Toro TpyOKy BBIHBTE M3 cOCyJla ¢ Topsiuei BojoH U 3a-
Ma3aHHBIN KOHEll OBICTPO OMYCTUTE B CTaKaH C BOJOM KOMHATHOM TeMIIepaTyphl, a 3a-
TEM MpsMO MOJ BOAOW CHMMHUTE IIacTWiIuH. [lo mMepe oxiaxaeHus: Bo3ayxa B TpyOke
BOJIa B HEil Oy/ieT MOAHUMAThCS.

4. OcraBbTe MPOOUPKY OTKPHITHIM KOHIIOM BHH3 B XOJIOMHOH BOJE HECKOJIBKO MH-
HyT. M3MmepbTe Temmeparypy XojiogHOW Bojabl t2. HaGmronmaiite moabEéM BOIbI B IPO-
oupke.

5. Tlocrne mpekpartieHus mogbeMa BoJbl B TPYOKe 00beM BO3/yxa B Heil

cTaHeT paBHbIM V2 < V1. [lyig Toro 4toObl AaBlieHUE BO3JyXa B TPyOKe OCTaJOCh TeM
e, 4YTO M B IIEPBOM COCTOSIHUHU, T.€. pPaBHBIM aTMOc(hepHOMY, HEOOXOAUMO IO-
Ipy3UTh TPYOKY Ha TaKkylo IIyOHWHY, 4TOObI YPOBHU BOJbI B TPYOKE U B CTakaHe CTallu
OJINHAKOBBIMU. JTO OYyJET BTOPOE COCTOSIHUE BO3JyXa B TpPYyOKe IpHU TemIiepaType
OKpYXarouiero Bo3ayxa T2, T.e. BBIIOJHSAETCS YCIOBUE HU300apHOro Mpolecca

P=const. I3mepbTe BBICOTY BO3/IyXa B IIpodupke [).

6. IlepeBeaute Temreparypy U3 mkaisl Lleascust B aOCOMOTHYIO IIKATY:
T=t+273.
7. Beruucnure otHomeHus I / 1 uT1/T2,

8. Pe3ynbrarel 3aHeCHTE B TAOIHILY:

N3mepeno Beruucneno
L1, |L2, |tl, 2, Al, T1 T2 AT, 1,/1, |el, | Al | T1/T2|€2,| A2
MM | MM OC OC MM , , K % %
K K
9. Cnemnaiite BBIBOJ O CIIpaBEIJIMBOCTH 3akoHa ['eit — JIroccaka.

10.  laiiTe oTBET Ha BOIPOC:

A) Tlouemy mocne morpyXeHusi CTEKJISSHHON TpyOKH B CTakaH C BOJIOM KOMHATHOM
TEMIIEPATYPBI U MOCJE CHATHUS IUIACTUIIMHA BOAA B TpyOKe NOJHUMaeTcs?

b) [Touemy npu paBeHCTBE ypOBHEH BOJABI B CTaKaHE U B TPYyOKe AaBJICHHE BO3yXa
B TpyOKe paBHO aTMOc(hepHOMY?
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JlaGoparopHasi padora Ne3 OnpenesieHne BJIAKHOCTH BO3IyXa

[lenb: 3aKkpenuTh NOHIATHE O BIAKHOCTU BO3/lyXa U CIIOCO0AX €€ U3MEPEHHUS; ONPENETUTh
a0COJIIOTHYIO U OTHOCUTEIBHYIO BIAKHOCTh BO3/yXa, TOUKY POCHI.

O6opynoBanue: I[lcuxpomerp, ncuxpomerpuyeckas Tabnuna, tadnuia «JlaBienue u
IUIOTHOCTH HACBHIIIEHHOTO BOASHOTO Mapa MpU pa3jIuvHbIX TeMIIepaTypax».

Xox paboThI:

1. CHsTh MOKa3aHUs MICUXPOMETPA B PA3TUUYHBIX YACTAX Kiacca.
2. Tlonp3ysich MCUXPOMETPUUECKON TaONHIIeH ONpenenuTh
OTHOCHUTEJIbHYIO BJIAKHOCTh BO3/1yXa.

3. PaccuutaTh aOCOJIIOTHYIO BIQXHOCTh BO3JlyXa M OIpe-
JENUTh TOYKY POCHI UCIONIb3yd Tabmuny «JlaBnenue u
IUIOTHOCTh HACBIIIEHHOTO BOJASIHOTO Tapa MpHU Pa3IMyHBIX
TeMIepaTypax».

PPy

Pa = 100%

4. Pe3ynbTathl B TAOIHILY:

weliandiendiadusbosdanalealisdie:
i e B B e el el

L

_———

Pucynok «Ilcuxpomerpobn»

1 = e
- & &
3 =
1 = = “g- ﬁ 2
= IS = S = 9
o = =) 5;}@ =] =2
» >y = o = = S
= S z S % )
= a == s =
= = = = =<
= % = %
G) —_ ) =] = o
= S s g = = = =
o = = = S © & s o8
= ) > g2 g = SRS e -
= 5 et > & S S .5 2. ® = -
2 = = = Eax = I = o S = 2
% = = 3:5& -ﬁoh“ = hz, =¥
= 5 3 Hggh 5 = Eg e g -
= = 3 < s S S ¥ S = 3 < =
S o S o S = ] 2 = 2 e Z A
= = = = E = A > C a < =

5. CnenaTh BBIBOJIBI 1O padoTe.
6. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

1. Tlouemy mokaszaHus BIaXHOTO TEPMOMETpA IMCUXPOMETPA MEHbIIIE MTOKa3aHUN CY-
xoro Ttepmomerpa? Ilpy KakoM YCIOBHM PA3HOCTh IMOKA3aHWN TEPMOMETPOB
HauOobIIast?

2. TemmepaTypa B NMOMENICHUH IMOHWXAETCS, a aOCONIOTHAsI BIAXHOCTh OCTAETCS
npexHelt. Kak n3MeHUTCsl pa3HOCTh MTOKa3aHUN TEPMOMETPOB MICUXpoMeTpa’?

3. Tlouemy mocie >kapKoro JHs poca ObIBaeT 6ojee oOomIbHa?
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4. OtHocuTenbHas BraxHocTh Bozayxa npu 200C paBHa 58%. Ilpu xakoit Temiiepa-
Type BblIaaeT poca?

5. OtHocuTenbHas BIAXXHOCTh Bo3ayxa npu temneparype 293 K paBna 44 %. Yto
MOKA3bIBAET YBJIAXKHEHHBIN TEPMOMETP IICUXpOMeTpa’?

6. B xomuare 06séMoM 150 M° mpu Temmeparype 300 K comeprxurest 2,07 Kr BOms-
HBIX MapoB. OnpeesnTe OTHOCUTENIBHYIO U @0COIIOTHYIO BIaKHOCTh BO3/IyXa.
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JladopaTopHasi pa6ota Ned U3yueHune 3aKOHOB MOCJI€10BATEJIbHOT0 U MapaJiieib-

HOI'0 COeTMHEHUH NMMPpOBOAHUKOB

Llenp: sKkCIEpUMEHTATBLHO MPOBEPUTH 3aKOHBI MOCIIEIOBATEILHOIO U MapaJljIeIbHOTO CO-
€/IMHEeHUS TPOBOTHUKOB
O6opynoBaHue: UCTOYHUK DJICKTPOMHUTAHMS; aMIIEPMETP; BOJIBTMETP; pe3uctop R;; pe-
3ucTop Ry; KIII0Y; COeTMHUTENIbHBIE TPOBO/IA.

Xon paboThI:
N3yueHne nociaeqoBaTEIbHOTO COEAMHEHUS TIPOBOHUKOB

1. TloaroroBbTe B TETpaau TaOIUIY JAJIsl 3aIIUCH PE3YJIHTATOB U3MEPEHUM U BBIUKC-
JICHUI:

LA U,B | UyB | UjyB | R,0m | Rp,OM | Rjp,Om | Uy R,
U; R;
3HAUYEHHE

2. HapucyiiTe B TETpagu CXeMY 3JIEKTPUUYECKON LIETH.

| |
|

3. Co0Oepurte IEeKTpH- |_| #) YECKYIO 11ETIb.

4. Onpenenure LEHY NEJIEHUS] U3MEPU-
TEIbHBIX TPUOOPOB — T . amMmIiepMeTpa u BOJbT-
MeTpa. ' —_/

5. Cnenaiite He0OX0AUMbIE U3ME- peHus:

a) 3amkHuTe 1lenb. M3mepbTe 001IyIo cuity Toka B 1ienu [u obiee
HanpsbkeHueU ;.

0) H3menwuTe 1nenp, NOAKIIOYUB BOJLTMETP K MEPBOMY pPe3ucTopy R,

B) M3mepbte Hanpsikenue Uj.

r) M3meHurte 1ienb, NOAKIIOUYUTE BOIBTMETP KO BTOPOMY pe3ucTopy R,

n) (16) Usmepbre nHanpsokenue Us.

6. Cnenaiite pacuérsbl:

a) Paccuuraiite mo ¢popmyne obmee HanpspkeraneU;, =U+ U,u cpaBHHTE C TI0-
KazaHusaMu BosibTMeTpa Uy, Caenaiite BBIBOJ O CHPABEAJIMBOCTH 3aKOHA JIJIsI
HaIPSHKEHUS.

0) Paccumraiite conporuBienne Ri,=R; + R,.

B) Bbruncnure oTHOIIEHUS % U %, MPOBEPHTE CIPABEITUBOCTh

[_I'i Ri z z
CTBa U, "Ry,
7. Cpemnaiite BBIBOJ O TIPOJIeTIaHHOM padoTe.
8. JlaiiTe OTBETHI HA BOIIPOCHI:

a) Kak Ha3pIBaeTcst mpubop Ui M3MEpPEeHHs CUITBI TOKa?

0) Kaxk HazpiBaeTcst mpuOop st USMEPEHUSI HATIPSKEHUS ?

B) Kak BKirouaercs B Lienb aMIIepMETp JUIsl U3MEPEHUSI CHIIbl ToKa? B ueM oco-
OE€HHOCTH TaKOI'0 COCIUHEHUS?
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I/I3yquI/Ie MmapajjicJIbHOTO COCINHCHUSA ITPOBOAHUKOB

1. IloaroroBbTe B TETpaau Ta6J'II/I]_[y JJIA 3aITUCH PE3YJIBTaTOB I/I3MepeHI/Iﬁ 1 BBIYHC-
JICHUN:
U, B Il, A Iz, A 112, A Rl, Om R2, Om Rlz, Om l-l E
b, | "t
3Ha4yc-
HUEC

2. HapucyiiTe B TeTpaau cxemy 3JEeKTpUUECKOU 1enu (puc. 5).

Cobepute
LIETIb.
Onpenenure
HU3MEPUTEITb-
— aMIiepMeT-

pa.

_@

R| | R, (v) CKTPIECKYIO

LEHY JCTICHUS
HBIX TpHOOPOB
pa 1 BOJIbTMET-

Cnenaiite HeOOXOIUMbIE U3MEPEHUS:

a) Usmepbte obmiee HanpsikeHue B nenu Un o01yro cuiny Toka I,

0) M3MeHuTe cxemy yCTaHOBKH TaK, YTOOBI M3MEPUTH CHITY TOKa I 1 Hampsbke-
Hue U HarepBOM pe3nucTopeE.

B) M3menute uenb, u3mepbTe cuity Toka I, n Hanpsokenue U, Ha BTOPOM pe3u-

cTope.

CrnenaliTe pacu€Thl:
a) Paccuuraiite no popmyne oburyto cuny Toka I, =I1+ Lu cpaBHuTE € nokasa-
HusiMu amnepmerpa Iy, Crenaiite BEIBOJ O CIPABEIJIMBOCTH 3aKOHA JIJISI CUITBI

TOKa.
. 1 1 1 .
6) Paccuuraiite conporunenue Ry, u3 hopmyns 2. R + 7> IPOBEPBTE €€
12 i Z
CIIPaBEIJIMBOCTb.
I1 Ry
B) Bbrumncnure oTHONIEHUS 0 U g, 1 IPOBEPLTE CNPaBeUIMBOCTD
2 1
I1 R
cTBa — = .
I2 Ry

7. Cnenaiite BBIBOJ O IPOJICIIAHHOM padoTe.
8. aiiTe oTBET Ha BOMPOC: U3MEHUTCSI JIU OKA3aHUsI BOJIBTMETPA, €CIU K JIBYM Tapali-
JIETIHHO COETMHEHHBIM PE3UCTOPaM JTI00aBHTH €111 OMH, TTapaJlIeIbHO?
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JlaGopaTropHasi padora NeS M3yueHnue siBjieHUsI 3JIEKTPOMATHUTHOH MHIYKIUH

[lenb: yOeauThCs B BHINOJIHEHUH 3aKOHA JIEKTPOMArHUTHOM MHAYKIUMU U IIpaBuiia JIeH-

oa.
O60py,Z[OBaHI/Ie: MWUIHAMIICPMECTP, UCTOYHHUK TOKa, ABC KATYIIKH C CCPACYHHUKAMU,

KIIXO4, COCAMHUTCIIBHBIC IIPOBOd, MAI'HUTHAA CTPCJIKA, IBCTHLHIC KapaHAalllH.

Xoxa paboThI:
1. ColepuTe MEeKTPUYECKYIO IIeTb, COeTUHHUB KJIEMMbI MIJTHAMIIEPMETpPa U KaTyIl-

K1

2. IloarorosrTe B TET- paau TabauIy ISt
3allMCH PE3yJIbTATOB HAOJIFOICHUH:
Ne CxeMa onbl-
BeiBO U3 onibITa
onpITa Ta
[N ¥
—0
1=
=
M
’H
2
e aal
st
—————
Sk =—
- Shoseny.
k—o
Bi;
=
3. CrnenaiiTe OMBITHI U 3aMUIINTE CBOW HAOIIOACHUS B TaOIUILY:
OmpiT Nel
a) BBosuTe MarHuT ceBepHBIM MOJFOCOM BHYTPh KaTYIIKH, HA0JII01ast OJJHOBPEMEH-

HO 3a cTpenkoi MusnamnepMerpa. M3mensiite ckopocTs Mmaruurta.Uro HabmoaeTe npu

3TOM?
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0) 3apucyiiTe cXeMy 3TOro OIbITa B TAOJIHILY, YKa3aB HAMPaBIICHHE TOKA B LEMNH (C
IOMOILIBIO ITpaBuiia JIeHna).

OmnbIT Ne2

a) IToBTOpuTe OnbIT Nel, BbIIBUTast MATHUT CEBEPHBIM IOJIOCOM U3 KATYIIKH.

0) 3apucyiiTe cxeMy 3TOro OIbITa B TAOJIUILy, yKa3aB HAIpaBJI€HUE TOKA B LIENH (C
oMouIb0 IpaBuia Jlenna).

OmnbIT Ne3

a) BBoauTe MarHuT 10KHBIM IOJIFOCOM BHYTPb KaTYIIKH, HA0JII01asi OJTHOBPEMEHHO
3a CTpeNKoi MwIIHamnepmerpa. M3mensiite ckopocTb MarauTa.Yro Habt01aeTe Mpu
TOM?

0) 3apucyiiTe cXeMy 3TOro OIbITa B TAOJIHILY, YKa3aB HAMPaBJICHUE TOKA B IEMH (C
OMOIIIbIO ITpaBuia Jlenua).

OmnbIiT Ned

B) [ToBTopuTe onbIT No3, BeIIBUTast MATHUT F0KHBIM MOJIFOCOM U3 KaTyIIKH.

r) 3apucyiiTe cxeMy 3TOTO OIbITa B TAOJIMILY, YKa3aB HAMpaBJICHUE TOKA B LIETH (C
noMoIbo npasuia Jlenna).

4. Cnemnaiite BBIBOJ O IPOJEIIaHHON paboTe.

5. JlaiiTe OTBET Ha BONPOC: B KATYLIKY BJBUTAIOT MarHUT OJMH pa3 ObICTPO, APYToOMi

pa3 MenneHHo. OAMHAKOBBIN JIU 3aps]l IEPEHOCUTCS MIPU ITOM MO KaTylIKe?
JlabopaTopHas padora Ne6 Onpenesienne nokasareJis NpeJIOMJICHUS CTEKJIA

[enb: mpoHaOIIOAATH MPEIIOMIICHHE CBETA B PEABHBIX YCIOBUSAX, HAYUYUTHCA UCTIOIB30-
BaTh 3aKOHBI PEJTOMJICHHUS JUIsl pacyeTa MoKas3aTess MPeTOMICHHUS.

O6opynoBaHue: miIocKonapasuieNnbHas MIacCTUHKA, KapToH, 4 OyJnaBKH, JIMHEWKa, MUJIH-
MeTpoBas Oymara.

Xona paboThI:

1. TlomoxwuTe Ha CTOJI JUCT KapTOHA, @ HA HETO JIUCT Oy-
Maru, a CBEpXy CTEKJISHHYIO IUNIACTUHKY.

2. OTMeTbTe IpaHHULIbI CTEKIISIHHOW IIJIACTUHBI Ha JINCTE
OyMaru KapaHJamiom.

3. BOTKHHTE B KapTOH IO OAHY CTOPOHY IIJIACTUHKH J1BE
OymnaBku — 1 u 2 Tak, 4T0OBI OynaBKa 2 Kacajaach TpaHU
ruiacTUHKU. OHU OyAyT OTME4YaTh HarpaBjeHHE Maja-
IOLETro JIyyYa.

4. T'nang cKkBO3b IJIACTUHKY C MPOTUBOIIOIOXKHON CTOPO-
HBI, BOTKHUTE TPEThIO OYJIaBKy TakK, 4TOOBI OHA 3aKPbI-
Baja nepsble aBe. [Ipu 3ToM TpeThs OynaBka Toxe
JIOJIKHA KacaThCsl TUIACTUHBI BILIOTHYIO. [lo0aBbTe 4-10 OyaBKy, Tak, 4TOObI OHA
HAXOJWJIAaCh HA OJIHOM JIMHUU C TPEMSI OCTaIbHBIMHU.

5. Ybepute CTEKISTHHYIO IUIACTUHY U OynaBku. OTMEThTE TOUKU POKOJIA OT Oyra-
BOK. [IpoBenuTe uepes 3T TOUKU MpsIMbIE JI0 IEPECEUCHUs C TPAHUIIAMH CTEKJIa U
BO31yXa. BoccTaHOBUTE NMEPHEHANKYISAPBI HA TPAHULAX [TPETOMIICHUS.

6. W3 Touku nageHus yda (Touku B, cM puc.) onummre OKpy>KHOCTh pagnycom 60-
jee 5 cM U oCTpoiiTe mpsiMoyroibHble TpeyroapHuku ABE u CBD. nuaum cuny-
COB YTIJIOB 0. U [3.

Puc. 18.4 Puc, 18.1

I e

Puc, 103



7. VI3mMepbTe TOUHO JIMHUM CHUHYCOB YIJIOB B MM, UCIOJIb3Ysl MUJUIMMETPOBYIO Oyma-

I'Y 1 BBIMHUCJIIUTC I10KA3aTCJIb HpeJ’IOMHeHI/I}I CTCKJIa YCPEC3 OTHOICHUC CTOPOH.

sin -:r_A—‘E sm;_?_

Tak kak B C u AB = BC, 10 dbopmyna I onpeaenacHus
I}HP:%
IIOKAa3aTels IPEJIOMIIEHNS CTEKJIA IPUMET BUJ

8. IlpoBenute ombIT 3 pa3a, KaKIbIA pa3 MEHsIS yroJl MaIeHUs JIyyva.

9. Haiinure cpennee apudmeTrueckoe moKazaTess IpeIoMIICHUSI.

10. O npenenuTe OTKIIOHEHUE HAMIEHHOTO pe3yJibTa-
Ta OT 3HAYEHUS I0Ka3aTels MPEJIOMIICHUS yKa- I3MepeHIIst OTPe3KOB:
3aHHOTO B Ta0JHIIE.

11. Beruucnnure OTHOCUTENbHBIE U a0COTIOTHBIE TTO- AAB =B, B TRgE
IPEMHOCTU IPUOOPOB M TTOKA3ATENS MPETOMIIE- ADC = A,DC + A,DC
Husl. UTHCTpyMeHTallbHAsI MOTPEUTHOCTh JIMHEHWKHU MPUHATH paBHOM 3a 0,2 mM. I1o-
TPEIIHOCTh OTCYETa NPUHATH paBHOH 0.5 MM.

MakcuManbHyI0 OTHOCUTENBHYIO IMOTPEUIHOCTh € M3MEpPEHHUs IoKazaress Ipe-
_AAE ADC

JIOMJIEHUS OTIPEAEIIAIOT Mo (hopMyIie: AE - DC
MaxkcrumManpHasi abCOTI0THAs OTPEIIHOCTh ONpeAeseTcs no popmyiie: An = ny,e.
(3nech n, — NPUOIMKEHHOE 3HAYCHHE MTOKA3aTelIs IPEIOMIICHHS)
OKoOHYATENbHBIN Pe3yJIbTaT U3MEPEHUS TMOoKa3aTessl MPeIOMIICHHUS 3alliChIBAETCS

ADCOTIOTHBIE TI0TPEIIHOCTII

TakK:
n =ng, + An.

12.3amonHuTe TaOIHIY:

No onvima | Hzmepeno Buinonueno
AE, DC,um n, | n,|4AE yy | ADC yy | Eq | An
MM
2
3

13. CpaBHHTE pe3yabTaThl, MOJTyYeHHBIE MO GopMyiaM, U clieJaliTe BBIBOJ O 3aBUCH-
MOCTH WJIM HE3aBUCUMOCTH MOKAa3aTeNs MPEIOMIICHHS OT yIJIa MaJeHUsI CBETOBOIO

JIy4a.
Mypp = ARy < Ry < Ay, + ARy

L= - 2 T e il
Tizap = ANz <Nz < Moy + A, ny,,~An,sn,sn,, +A0,

14. CnenaiiTe BBIBOJ O 3aBUCUMOCTH (MJIM HE3aBUCUMOCTH) MTOKa3aTelsl MPEIOMIICHUS
OT yIUIa MTaJICHUS.
KoHTpoJIbHBIE BOIIPOCHI:
1. YroObl onpenenuTs MOKa3aTelb MPEJOMIIEHUS CTEKIIA, I0CTATOYHO U3MEPHUTh
TPAHCIIOPTUPOM YIJIBI O U 3 M BBIYUCIUTH OTHOLLIEHUE UX cuHycoB. Kakoii u3 me-
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TOJOB OIPEJEICHUS MOKa3aTeNsl IPEIOMIICHUS MPENOUYTUTENIbHEE: 3TOT UIIU UC-
M0JIb30BAHHBIN B paboTe?

Onpenenute, Ha KAKOW yroi OTKJIOHUTCS CBETOBOM JIy4 OT CBOETO II€pBOHAYAII b-
HOT'0 HANpaBJIEHUS IPU NEPEXOE U3 BO3AYyXa B CTEKJIO, ECIIM YTOJ MMaJICHU O =
60°. IToka3arens npenomiieHus crekia 1,52.
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Nudopmannonnoe odecrneyeHue 00yueHust

OcHoOBHas uTepaTypa:

Msixumie I'.5. @uzuka. 10 ki1.: yaeb. 11 o01ieodpa3oBaT. opraHu3anuii: 6a30BbIN U
yrayosnennasiid yposau / I'.S1 Mskumes, b.b.byxosues, H.H.Cotckuit; mox pen.
H.A.IlapdentbeBoii. — M.: [Ipocsemienue, 2022. - 432 c.: ui.

Mskumes I'.5. @uznka. 11 ki1.: yueb. 115 o0meodpa3oBat. opranu3aiuii: 6a30BbIi 1
yriayonennasiid ypoau / I'.Sl Mskumes, b.b.byxosues, B.M.Yapyrun; nox pe.
H.A.IlapdentbeBoii. — M.: [IpocBemienue, 2022. - 432 c.: ui.
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