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BBenenue

[lenp maHHOTO MOCOOMS — MOMOYb CTYJACHTAM BBITIOJIHUTH J1a0OpaTOpHBIE pa-
00TBI, TPETYCMOTPECHHBIE TIPOTPAMMON MO (U3HUKE, HAYIUTHh MPABUILHO OMPEIIE-
JISITH TOTPEIIHOCTU Y MPOU3BOAUTH HEOOXOJUMYIO YUCIOBYIO 00pabOTKY pe3ylib-
TaTOB JTAOOPATOPHOTO IKCIIEPUMEHTA.

Becw nporiecc BbIOMHEHUS J1a0OPAaTOPHBIX pabOT BKIIIOUAET B CEOS1 TEOPETHU-
YECKYI0 MOATOTOBKY, O3HAKOMJICHHE C MpUOOpaMu U COOPKY CXeM, IpPOBEJICHUE
OMbITA U U3MEPEHUHN, YUCIOBYI0 OOpabOTKY pe3yJIbTaTOB JIAOOPATOPHOTO JKCIIE-
pUMEHTa U cady 3a4yeTa M0 BBIIIOJIHEHHON padoTe.

Teopemuueckas noo2omoska

Teopernueckas mOArOTOBKa HEOOX0oAMMA TSI TPOBENCHUS (PU3HUIECKOTO IKC-
MEePUMEHTA, JTIOJDKHA TTPOBOJIUTHCA CTYICHTOM B MOPSAJIKE CAMOCTOSITEILHOM BHEa-
YAUTOPHOM paboThl. Ee cienyeTr HaunHaTh BHUMATEIIBHBIM Pa300poM PYKOBOICTBA
K JaHHOM J1abopaTtopHoii padoTe, a Jjis OoJiee TIIyOOKOro U3y4eHHUsl paccMaTpuBa-
€MOTO SBJICHUSI PEKOMEHAYETCS OOpaTUTHCS K JTUTEPATYPE, YKa3aHHOW B PYKOBOJI-
CTBe.

Oco0oe BHMMaHHUE B XOJ€ TEOPETUUYECKOM MOATOTOBKU JIOJDKHO OBITH 00pa-
IIEHO HA TOHUMaHKe (PU3UYECKON CYIITHOCTH Tpoliecca.

JI1st CaMOKOHTPOJIS B K0 paboTe MPHUBEACHBI KOHTPOJIBHBIC BOIPOCHI, HA
KOTOpBIE CTYJIEHT 00s13aH AaTh YETKHE, IPABUIBLHBIC OTBETHI.

Teopernueckass MOATOTOBKA 3aBEPIIAETCS MPEIBAPUTEIHLHBIM COCTaBICHUEM
OTYeTa CO CIEAYIOIIUM MOPSIKOM 3aIMUCEH:

1. Ha3zBanue paboThI.

2. Ilenb paGoTHI.

3. ObGopynoBanue.

4. Xon paboThl (BKJIIOYAET PUCYHKH, CXEMbI, TaOIUIbI, OCHOBHbBIC (DOPMYIIBI
JUTSL OTIpe/IeNICHUs BETUYMH, a TaK K€ pacyeTHbIe (HOPMYJIIBI ISl ONIPEACIICHUS T10-
TPEIIHOCTEN U3MEPSEMbIX BEIIMUNH).

5. PacueTbsl — OKOHYATEIbHAs 3aIIHCh PE3YJIbTATOB pa6OTI>I.



6. BriBoa.

Kpumepuu oyenox nabopamopuwix pabom

Onenka «5» (OTJIIMYHO) CTABUTCSI, €CIIU CTYJICHT BBINIOJIHAET pabOTy B IIOJHOM
o0BeMe ¢ coOMI0ACHNEM HEOOXOAUMOM MOCIeA0BATEILHOCTH MTPOBEICHUS OMBITOB
U U3MEPEHUM; CAMOCTOSITENIbHO U PallMOHATBLHO MOHTUPYET HeoOxoaumMoe o0opy-
JIOBAaHUE; BCE OIBITHI IPOBOJUT B YCIOBUSIX U PEKUMAX, 0OCCIICUUBAIOIIUX MOTY-
YeHHe MPaBUIIbHBIX PE3YJIbTATOB U BBIBOJOB; COOIIOIAaET TpeOOBaHUS MpaBml O€3-
OMMACHOTO TPYJZa; B OTYETE MPABWJIHLHO U aKKYpaTHO BBITIOJIHSET BCE 3alUCH, Ta0-
JIUITBI, PUCYHKH, YEPTEKH, Tpa()UKN, BEIYACICHUS; TTPABUIHLHO BBITIOJIHICT aHATN3
ITOTPEIIHOCTEN.

Omnenka «4» (XOpoIlI0) CTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAaHUS K OIEHKE 5,
HO OBLJIO JOMYIIEHO JBa-TPU HEJ0YeTa, He 0osiee OHON HErpyOoil OmmOKU U O1-
HOT'O HEJJ0YeTa.

Onenka «3» (YIOBJIETBOPUTEIBHO) CTABUTCS, €CIM paboTa BBHINOJHEHA HE
MIOJTHOCTHIO, HO 00bEM BBIIMOTHEHHOIN YacTH TaKOB, YTO MO3BOJISAET MOTYYHUTh Mpa-
BUJILHBIE PE3YJIbTAThl M BBIBOJBI, €CJIM B XOJ€ MPOBEACHUS ONMBbITA U M3MEPEHUN
OBLIN JOMYIIEHBI OIITMOKHU.

Onenka «2» (HEyJOBIETBOPUTEIHHO) CTABUTCS, €CJIM padOTa BBHIMOJHEHA HE
MOJIHOCTBI0O M 00BEM BBIMOJHEHHOW YacTh paOOThl HE TMO3BOJISIET CHAENATh Mpa-
BUJILHBIX BBIBOJIOB; €CJIM ONBITHI, U3MEPCHUS, BHIYUCIICHHS, HAOTIOACHUS TTPOM3-
BOJWJINCH HETIPABUIIBLHO.

Bo Bcex ciydasix OIleHKa CHUKAETCA, €CIH CTYIACHT He coOroman TpedoBa-
HUM MpaBui 0€30MaCHOTO TPY/a.

JlabopaTopHbie pabOTHI BBITOIHSIIOTCS IO TUCHMEHHBIM UHCTPYKITUAM, KOTO-
pbic TIPUBOAATCSA B JaHHOM mocoomu. Kakmas MHCTPYKIHS COACPKUT KpaTKHe
TEOPETUUECKHE CBEACHMSI, OTHOCSIINECS K JaHHOW paboTe, mepedyeHb HeoOXOau-
MOTO O0OpYAOBaHMS, MOPSAOK BBITIOJHEHUSI PabOThI, KOHTPOJBHBIE BOIPOCHI H
JUTEpaTypy.

BaumatenpHOEe M3y4YeHHE METOAMYECKUX YKa3aHW IMOMOYKET BBITIOJIHUTH

pabory.



IIpaBuiia mo 6e30MacHBIM yCJI0BUSIM TPYAA

1. byapTe BHUMATEIbHBI, JUCUUIUIMHUPOBAHHBI, OCTOPOXKHBIL. TOYHO BBITOIHANTE
YKa3aHHUS YUUTEIIS.

2. He ocransiite pabouyee Mmecto 0e3 pa3pelieHus: yUuTes.

3. Pacrnonaraiite mpubopsl, MaTepuaibl, 000pyaA0BaHHE Ha pabodyeM MecTe B
MOPSAKE, YKA3aHHOM YUUTEIIEM.

4. He nepxute Ha paboueM MecTe NMPeAMETHI, HE TPeOyroImuecs JUIsl BbIIOJIHE-
HUS 3a/1aHUS.

5. [lepen TeM Kak NPUCTYIUTH K BBIOJHEHUIO PaOOTHI, TIIATEIBHO U3YUUTE €€
OIMCAHUE, YSICHUTE X0/l €€ BBIIIOJHEHUS.

6. [Ipn mcnonp30BaHMM BECOB B3BEIIMBAEMOE TEIO KJIAAYT HA JIEBYIO YalIKy
BECOB, & PA3HOBECHI HA MIPABYIO.

7. B3BemmBaemoe Teo M pa3HOBECHI HY>)KHO OIyCKaTh Ha YalllKd BECOB OCTO-
PO’KHO, HE POHSA HX.

8. [Ipu okoHYaHUM pabOTHI C BECAMU Pa3HOBECH! U TUPU MOMEHIAIOT B PyTIIsp,
a HE Ha CTOJI.

9. [Ipu pabote ¢ IMHAMOMETPOM HeIb3sl HarpykaTb €ro Tak, 4ToObl JJIMHA
NPY>KUHBI IPEBbILIANA OFPAHUYUTENb HA IIKaJe.

10. Ilpu BeIMOJHEHUHU JAOOPATOPHBIX PadOT, B KOTOPHIX MPUMEHSIOTCS HUTKU,
MOMHHUTE, YTO UX HEJIb3sl 0OpbIBaTh MaJbLAMH, HaJI0 UCIOJIb30BaTh HOXKHHULIBI.

11. Ilpum onmyckaHuu rpy3a B )KMAKOCTb, HEJIB3S1 PE3KO OTITYCKATh €TO.

12. Tlpu ucnonb30BaHHWM phlYara-TMHEHKH HE 3a0bIBAlTE MPHUACPKUBATH CBO-
OOJHBIN OT TPY30B KOHEI[ PYKOH.

13.  TlpousBoaure cOOpPKY 3IEKTPUUYECKUX LENEN, U3MEHEHUS! B HUX, MOHTaX B
HUX TOJBKO NP OTKJIFOUEHHOM UCTOYHUKE MUTAHUS.

14.  He BkitoyaiiTe MCTOUYHUK MUTAHUS 0€3 pa3pelieHUs] yUUTEIIs.

15. IlpoBepsiiTe HaJIMYWE HANPSIKEHHUS HA MCTOYHMKAX MUTAHUS WIM APYTHX

HacTAX 3JICKTPOYCTAHOBKH C ITIOMOIIBIO an60pa I U3BMCPCHUA HAIIPSXKCHUA.



16. Cnenure, 4T0OBI M30JAIMS MPOBOAOB ObUIA MCIPAaBHA, a HA KOHLIAX MPOBO-
70B ObLIM HaKOHEUHUKH. [Ipu cOOpKe ANIeKTpUUecKOor ey MpoBo/ia pacnoaraii-
T€ aKKypaTHO, @ HAKOHEYHUKHU IJIOTHO COEANHSIMTE C KJIEMMaMH.

17. BpinonHsAldTe U3MEPEHUS U HAOMIOAEHUS, COOIII01as OCTOPOKHOCTh, YTOOBI
CllydallHO HE€ INPUKOCHYThCS K OTOJIEHHBIM IPOBOJAM (TOKOBEIYIMM YacCTsM,
HaXOAAIIMMCS MTOJT HAIIPSKEHUEM ).

18. Ilo okoHyanuu pabOTHl OTKIIOYUTE MCTOYHUK MUTAHUS, TIOCTE Yero pasoe-
pUTE ANMEKTpUUECKy0 Lenb. OOHapyKUB HEUCIPABHOCTh B JIEKTPUUYECKHUX YCTa-
HOBKAX, HAXOJSIIUXCS O] HAMPSYKEHUEM, HEMEJIEHHO OTKIIFOYUTE UCTOYHUK TO-

Ka ¥ coo0mTe 00 3TOM YUUTENIO.



JlaboparopHast pab6ora Nel M3yueHue ABH:KEeHHS TeJI 10 OKPYKHOCTH

Lenb: onpeneauTb HEHTPOCTPEMUTEIHLHOE YCKOPEHHE IIapHuKa IPU €ro paBHO-
MEPHOM JIBH>KEHUHU 10 OKPYKHOCTH.

O6opynoBanue: MTATUB ¢ My(QTOU U JIANTKOMU, JICHTA H3MEPHUTEIIbHAS, [IUPKYIIb,
JTUHAMOMETp J1aOOPaTOPHBIH, BECHI C pa3HOBECAMHU, IIAPUK HA HUTH, TUCT Oymaru,
JUHEeNKa, mpooKa.

Xox paboTsl:

1. Onpenenure Maccy mapuka.

2. [Ilapuk, MOABEMICHHBI HA HUTH, 3aKPETIUTE B JIAIIKE IITATUBA.

3. Briueptute Ha nucte OyMaru OKpy>KHOCTh paauycom 20 cMm.

4. IllTaTuB ¢ MasATHUKOM PACIOJIOKHUTE TaK, YTOOBI TPOIOJKEHNE HUTH TTPOXOJIH-
JI0 Yyepe3 UEHTP OKPY>KHOCTH.

5. B3sB HUTH MaNbllaMU Y TOYKH TOJBECA, TIPUBEAUTE MASITHUK BO BpallaTelIbHOE
JIBIKEHUE HAJ[ JINCTOM OyMaru Tak, YTOOBI MIAPUK OMHUCHIBAJ TAKYIO K€ OKPYK-

HOCTb, KaK 1 HAYCPUCHHAA Ha 6YMaFC.
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6. U3mepbTe Bpems 20 MOJHBIX 000POTOB MAaATHHKA.

7. Paccunraiite nepuos oOpamienus masitHuka mo gopmyne: T = tep./N

8. PaccunTaiiTe 3HaU€HUE LIEHTPOCTPEMUTENBHOTO YCKOPEHUS: a1 = 4n° R/ T?

9. Onpenenure BHICOTY MasiTHUKA. J{Jis1 3TOTr0 U3MEPhTE pacCTOSTHUE N0 BEPTUKAIH
OT LIEHTpA IIapUKa 10 TOYKH MOABECA.

10. PaccunTaiiTe 3HaueHue yckopeHus o ¢popmyse: a, =g R/ h.



11. OTTIHUTE TOPU30HTAIBHO PACHIOJI0KEHHBIM JUHAMOMETPOM LIAPHUK HA pac-
CTOSIHHE, PABHOE PAJINYCy OKPYKHOCTH, U ©3MEPHTE MOJ1yJIb PABHOJAEHCTBYIOLIEH
CHJIBI

12. OTTSHUTE TOPU30HTAIBHO PACHIOJI0KEHHBIM TUHAMOMETPOM LIAPHUK HA pac-
CTOSIHUE, PABHOE PAINYCy OKPY>KHOCTH, ¥ U3MEPHTE MOAYJIb PaBHOIECHCTBYIOLIEH
CHJIBI, KOTOpasi paBHA CUJIE YIIPYTOCTH IPU PACTSHKEHUU IPYKUHBL.

13. Ucnone3ys BTopou 3ak0oH Hbpl0TOHA, paccunTanTe 3HaYEHNUE HEHTPOCTPEMHU-
TENbHOI0 ycKopeHus: az = F/m.

14. Pe3ynbTaThl U3MEPEHHUI U BHIYUCICHHUI 3aHECUTE B TAOJIHILY.

15. Cnenaiite BBIBOJ 11O JAHHBIM PE3YyJIbTAaTOB ONBITOB, CDABHUB a1, A3, A3,

Brinonnenue paboTbl
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16. JlaiiTe oTBET HA BOIPOC:
a. [loueMy mpu BBITIOJIHEHUH PAOOTHI ONIPEACIISIIA BPEMS, 33 KOTOPOE COBEPIIIACTCSA
HE0O0JIBIIIOE YHCTIO0 000POTOB?

0. Onpenenure TUHEHHYIO CKOPOCTh TEJIa MO PE3YJIbTaTaM OIBITOB.




JlaGopaTopHasi padora Ne2 OnpenesieHre yCKOpeHUsI CBOOOHOT0 MAaIeHUS
NPHU NOMOIIHA MATHUKA
[esns: onpenenuts ycKopeHre CBOOOHOTO MaICHUSL.
OOopyoBaHuE: MTATHUB, IAPUK HA HUTH, Yachl, TUHEHKA.
Xoj paboThI:
1. Cobepute 3KCIEPUMEHTAIBHYIO YCTAaHOBKY.
VYcraHoBUTE IITATUB HA KPAro CTOJA U MOABECHTE K HEMY IIAPHUK TaK, 4YTOObI OH MOT, CO-
BEpIIaTh KOJeOaHUsI He Kacasch, rnoja (1-2 cMm ot nona). J[mMHa HUTH J0KHA OBITH
MaKCHMaJIbHO BO3MOKHOM.
2. Cnenaiite HEOOXOIUMbIE U3MEPEHUS:
a) N3mepbTe TMHENKON JNINHY {MasATHHKA.
[= M.
6)  OTKIOHHUTE IIAPUK B CTOPOHY HA 5-8 CM. U, OTIYCTUB €10, OTcUnuTaiTe N|
= 50 nmoyHbIX KonebaHui MapHKa. 3aMepbTe MO CEKYHIOMEpPY BpeMsl, 1B T€UEHUE
KOTOPOI'O OHU COBEPIIAHCH.
B)  OmbIT noBTOpUTE emi€ 2 pa3a, K3MEHUB KOJIWYECTBO MOJHBIX KoJieha-
HUH.

3. Cpemnaiite pacuérsl:

t
a) Omnpenenmre nepuos konedanuii o gpopmyse: T N

T]: C.
T2: C.
T3: C.

2
4-m=-f
06)  Onpenenure ycKOpeHHE CBOOOTHOTO MAACHHS 110 (hopMyJie: g = )

M
g1= z

M
&= 2

M
g3= 2

B) Haiinure cpemnee 3HaueHnEe yCKOPEHHUS CBOOOTHOTO MajieHus TIo (hopmyie:

10
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4. Pe3ynbTaThl ©I3MEPEHUI U BHIYUCIICHUM 3aHECUTE B TAOJIHILY:

Ne onbI- l n Zep. m
M N t,C T, c g c2
Ta €
1
2
3
5. CpaBHHTE TIOJTyYCHHBIH PE3yJIbTaT g (Eiz)c TAOJIMYHBIM 3HAYCHHEM YCKOPCHHS
CBOOOHOTO MAJICHHSL.
6. Cnenaiite BBIBOJ O MPOJICIIAHHON padoTe.
7. JlafiTe OTBET Ha BOMPOC: KaK M3MEHHUTCS Tepro/] KoaeOaHu HUTSHOTO Ma-

SATHHKA, CCJIIU MJIMHY HUTU YMCHBIIUTL B 2 pasa?



JlaGopaTopHnasi padora Ne3 U3ydyeHue 3aK0HA COXPAHEHHUS] MEXaHUYECKOI
JHEPruu

Llenb: HAYYUTHCS U3MEPATH MOTEHIIMATBHYIO YHEPTUIO MTOAHATOTO HAJl 3€MJIEH Te-
Ja ¥ Ae(pOpMUPOBAHHON MPYKUHBI, CPABHUTH JiBa 3HAYCHUS MOTCHIIMAIbHOU
DHEPIrUU CUCTEMBI.
O6opynoBanue: mTaTUB ¢ My()TOH W JamKoW, AMHAMOMETp J1abOpaTOPHBIN, JTU-
HelKa, rpy3 MaccOi m Ha HUTH JIJIMHOM 1.
Xox paboTsl:

1. Cobepute yCTaHOBKY, MOKa3aHHYIO Ha pHU-

CyHKE. /IMHAMOMETpP YKpEIUISEeTCS B JIANKE IITaTH- = - 3
Ba! | E:

2. [IpoBenuTe OMBITHI M HEOOXOIUMBIE HU3MEpPE- [
HUS: P

a) [IpuBsxuTe rpy3 K HUTH, APYTOW KOHEL HUTH Q

MPUBSDKUTE K KPIOYKY JWHAMOMETPA U H3MEPBTE S \ A

Bec rpysa P=m-g (B faHHOM ciydae BeC Ipy3a pa- /777 T\

BCH €TI0 CHJIC TSKECTH).

0)  W3mepwTe anuHy | HUTH, HA KOTOPOW MPUBSA3AH TPY3.

B)  Iloguumure rpy3 10 Touku 0 (OTMEUEHHOM HA JUHAMOMETPE).

r) Otnycture rpy3, U3MEphTE AUHAMOMETPOM MAaKCHUMAJIbHYIO CHUJTy YIPYro-
ctu Fy,, ¥ TMHENKON MaKCHUMAJIbHOE PACTsKEHHE NPYKUHBI Al, OTCUUTBIBAs €ro OT
HYJIEBOT'O JIEJICHUSI JUHAMOMETPA.

3. Cnenaiite pacué€Thl:

a)  Bwruucnute BoicOTY, ¢ KOTOpO# magaeT rpy3: h =1+ Al (3T0 BbicOTa, Ha KO-
TOPYIO CMEIAETCS LEHTP TSHKECTH IPy3a).

0)  BpluuciauTe NOTEHIUAIBHYIO SHEPTUIO TOAHATOTO Tpy3a E', =m-g - (1 + Al).
B)  Brrunciure sHepruro negopmupoBanHoi npykunsl E"; = Fyy, -Al/2.

r) Cpasuute 3HaueHus >Hepruid E'; u E" . Ilogymaiite, moueMy 3HaYEHHS ITUX

3Hepr1/1171 COBITAAAIOT HE COBCEM TOYHO.

12



4,

5.

Pe3ynbrarsl u3MepeHnii U BEIYUCICHUN 3aHECUTE B TaOJIHILY:

P=m-g, H

I, m

Al, M

Fynp , H

h=1+Al M

E'y, Jlx

E";, ik

Cnenaiite BBIBOJI O IIPOJICIIAHHON paboTe.

13



JlabGopaTopHuasi padora Ne4 IIpoBepka 3akona I'eii-JIroccaka

[enb: uccaenoBaTh M300apHBIM MpOIECC; CAEIaTh BBIBOJ O BBINOJIHEHUHU 3a-
koHa ['ent-JIroccaxa.
O0opynoBaHue: CTEKIsIHHAs TpyOka, 3amasHHash C OJHOrO KOHIA, JUIMHOM
600 MM u guamerpom 8-10 mm, mwmHApUYeckud cocyn mmHon 600 MM u
nuametpoM 40— 50 MM, HamoOJHEHHBIA ropsiyeil BoJoi (t 60°C), crakau ¢ BO-
701 KOMHaTHOM TeMIepaTyphl, IIACTUIINH, TEPMOMETP, JIMHEUKA.
TeopeTnueckue cBeie-
HUS
[Ipu mocTossHHOM JaBieHUU p 00beM V uieanbHOro raza MeEHsSIeTCs Ju-
HEWHO C TEMIIEPATYPOH.

To emV:VD (1 + at),

rae VO — HavalbHbIM 00BEM, f — Pa3HOCTh HAYaJIbHOM M KOHEYHON TEM-

neparyp. Koadduument TtemnoBoro pacimdpeHusi HICalIbHBIX Ta3oB o =

(1/273,15)K 1 OJIMHAKOB JJIs1 BCEX T'a30B.

[Tponiecc U3MEHEHHS COCTOSTHUS TEPMOJIMHAMUYECKON CUCTEMBI ITPU MOCTO-
SITHHOM JIaBJICHWHY Ha3bIBACTCSl M300apPHBIM (OT Iped. baros — BeC, TSKECTh).

3akoH OTKpHIT Ppaniry3ckum ydeHbiM XK. ['eit-Jlroccakom B 1802 1. u He3a-
BrcuMo ot Hero Jx. JlaneronoMm B 1801 T.

3akon I'eii-JIroccaka, Kak M Jpyrue ra3oBble 3aKOHBI, SIBISETCSA CIEJ-

CTBUCM YPABHCHHA COCTOSAHUS HACAJIBHOI'O Ta3a. OTO CTAHOBHUTCS OYe-

V=V, (1 + at),

BUJIHBIM, €CIHU B 3aMEHHUTH ! Ha a0COIOTHYIO TEMIIepaTypy

I=1t + 273,15, a xoopPUIIMEHT pacIIMPEeHUsi ¢ — €ro YUCICHHBIM 3HAUYCHHEM

1/273,15:

vV
Vy ———— — = const npu p = const.
273,15 wm
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Jlyist ra3a maHHOM Macchl OTHOIIEHHE O0BheMa K TEeMIEpaType MOCTOSHHO,

€CJIn AaBJICHHUC ra3da HC MCHACTCA.

V
— = const npu p = const.
Cornaceo T , 00BbEM Ta3a JUHEHHO 3aBHCHUT OT

TCMIICPATYPLI ITPH ITOCTOSAHHOM HAaBJICHHUN:

Xoa paboTh:

(31
h

a) 6) B) r)

1. I3mepnTe qiuHY mpoOupKH 1.

2. ITomectute MpOOUPKY OTKPHITHIM KOHIIOM BBEPX B FTOPSAUYIO BOIY JJIS
nporpeBaHusi Bo3Ayxa B MpoOupke He MeHee 2 — 3 MuHYT. B 3TOM ciyuae
o0beM Bo3ayxa V] paBeH oO0beMy CTEKISIHHOM TpyOKH, a Temmeparypa —
TeMmreparype ropsueil Boabl 1]. 10 — mepBoe coctosinue. M3mepbre Temme-
parypy ropsiueu BOJIbI t].

3. UtoOsl npu nepexojie BO3AyXa BO BTOPOE COCTOSTHUE €0 KOJIUYECTBO

HE U3MEHUJIOCh, OTKPBITBIN KOHEI] CTEKISTHHOW TPYOKH, HaXOsAUIeHCsl B ropsyei
BOJIE, 3aMakbTe MacTUiIMHOM. [locie 3Toro TpyOKy BBIHBTE M3 COCy/a C Topsyeit
BOJIOM M 3aMa3aHHbBIA KOHEI| OBICTPO OIMYCTUTE B CTAaKaH C BOJON KOMHATHOM
TEMIIEPATyphl, a 3aTEM MPAMO I0J BOJAOM cHUMHUTE niacTwivH. [Io mMepe oxina-
JKIIEHUS BO3/lyXa B TPyOKe Boja B Hel OyJeT MOJHUMAThCH.

4. OcraBbTe MPOOUPKY OTKPBHITHIM KOHIIOM BHHM3 B XOJIOAHOM BOJI€ HECKOJILKO
muHyT. U3meppTe Temmeparypy XonogHod Bojasl t2. HaOmromaiite moabém Bo-
JIbI B IPOOMPKE.

5. [locne npekparieHus noabemMa Bobl B TpyOke 00beM BO3/1yXa B HE
craneT paBHbIM V2 < V. [lng Toro uyToObl 1aBjeHrEe BO3ayXa B TPyOKe OCTaloCh

15



TEM JK€, YTO U B TEPBOM COCTOSHUHU, T.€. PABHBIM aTMOC(EpHOMY, HEOOXO-
JUMO TIOTPY3UTh TPYOKY Ha TaKyl TiIyOWHY, 4TOOBI YPOBHH BOJBI B TPYOKE U B
CTaKaHE CTaJH OJWHAKOBBEIMH. DTO OyZeT BTOPOE COCTOSHHE BO3IyXa B TPYO-
Ke TpU TeMIepaType OKpYKaloIero Bo3ayxa T2, T.e. BBIIOIHSETCS YCIIOBHE
n3o00apHoTo npouecca P=const. I3MepbTe BrICOTY BO3/1yXa B IpOOUpKE [).

6. [lepeBeure TemmepaTypy U3 MmKaibl Llenbcus B aOCOMOTHYIO MIKATY:
T=t+273.

7. Beraucnure otHommenus [ / 1D uT1/T2,

8. Pe3ynbpTaThl 3aHECUTE B TA0JIUILY:

H3mepeno Beruucneno
Al, AT,
Ll, L2a (t)la (t)29 Tl’ T27 K 11/ 12 El, Al Tl/ T2 € 2’ AZ
9. Cnenaiite BBIBOJI O CIpaBeINIMBOCTH 3aKoHa I'eit — JIroccaka.

10.  [aitre oTBET Ha BONPOC:

A) Tlouemy mocne MOrpy>KeHus CTEKJISHHOW TPYOKHM B CTakaH C BOJOM KOM-
HATHOM TeMIepaTyphl U MOCJe CHATHS IUIACTHIIMHA BOJa B TPyOKEe MOJHUMAET-
cs?

b) Ilouemy mpu paBeHCTBE ypOBHEH BOJIbI B CTakaHe M B TpyOKe IaBieHUE

BO3/1yXa B TpyOKe paBHO aTMOC(hepHOMY?
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JlaGopaTopHnasi padora NeS U3ydeHune nocaieq0BaTeJJbHOT0 U MNAPaLIeJIbHOTO
COeIMHEHNs IPOBOTHUKOB

Llenb: SKCIIEpUMEHTAIBHO MPOBEPUTH 3aKOHBI MOCIEA0BATEIBHOIO U Hapajuieiib-
HOT'O COEJIMHEHHUS TPOBOTHUKOB
OO6opyioBaHME: HWCTOYHHMK DJIEKTPONMUTAHUS; aMIEPMETpP; BOJBTMETDP; pPE3U-
ctop Ry; pesucrop R,; kirou; coemnHUTENBHBIE TPOBOAA.
Xox paboThl:

N3ydenne nocienoBareibHOTO COEANHEHNS IPOBOJHUKOB

1. IloaroToBhTE B TETPAAX TAOJIUILY AJIS 3AUCH PE3YJIbTATOB U3MEPEHUN U

BBIYMCIICHUM:
LA U,,B Up,B | UppB | R;,0m | Ry,OM | Rjp,OM U, R,
U; | R
3HAUYCHUC
2. Hapucyiite B T€Tpaau cxemy 3JIEKTPUYECKOM LIETIH.

O

T — T
| ()
S\

3. CoOepute >IEKTPUUECKYIO LIETIb.

4. Onpenenure LUeHY JeJIEHUs U3MEPUTENbHBIX IPUOOPOB — aMIIepMeTpa U
BOJIbTMETDA.
5. Cpaenaiite HeOOXOIUMBIEC U3MEPEHUS:
a) 3aMKHUTE Lemnb. V3mepbTe 0011yI0 cuily ToKa B 1ienu [u olriee Hampsi-
sxxeaueU .
0) M3menuTe 11emb, MOJKIIOYUB BOJIBTMETP K IEPBOMY pe3ucTopy R
B) M3mepwTe Hanpspkenue Uj.
r) V3MeHure uemnp, NOAKIIOYUTE BOJBTMETP KO BTOPOMY pe3ucTopy R,

n) (16) Usmeppre Hanpsikenue U,.

17



6. Cnenaiite pacyéTsl:

a) Paccuuraiite mo ¢popmye obmee HanpsprkenneU,, =U+ U,u cpaBHUTE C
noka3aHusMu BosibT™MeTpa Uy, Crenaiite BEIBOI O CIIPaBEIIIUBOCTH 3a-
KOHa JIJIsl HaPsDKEHUS.

0) Paccuuraiite conporuienue R,=R; + R,.

U; Ry
5. W, IPOBEPBTE CIPaBELMBOCTb PABEH-
2

B) Bbluuciaure oTHOIICHUS —-
2

U Ry
CTBa — = .
Uz Ry
7. Cpenaiite BBIBOJ O MPOJEIaHHOM padoTe.
8. JlaiiTe OTBETHI HA BOIIPOCHI:
a) Kak HaspiBaeTcs npuOop 11 U3MEpPEHUs CUITbI TOKa?
0) Kaxk Ha3biBaeTcst mpuOoOp JUIsl U3MEPEHUST HAIPSHKEHUS ?
B) Kak BkitouaeTcs B 1ernb aMnepMeTp sl U3MEpeHus cuiibl Toka? B uem

0COOCHHOCTH TaKOI'0 COSIUHEHUA?

M3ydeHne napajuieIbHOro COCAMHEHNS IIPOBOIHUKOB
1. IloaroTtoBbTe B TETpaau TabIUILy [JIsl 3aIUCH PE3YIbTATOB U3MEPEHUN U

BBIUWCJICHUI:

U,B I, A L, A I, A R, Om R,, Om Ri2, OM I Rz

3HA4YCHUC

2. Hapucyiite B TeTpagy cXxeMmy 3JIEKTpUUECKOi 1enu (puc. 5).

‘ Rl |R| | (V)

b
+—

3. Cobepure >IEKTPUIECKYIO TIETTb.
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4. Omnpenenurte NEHY ACICHUS U3MEPUTEIBHBIX MPUOOPOB — aMIIEpMETpa U
BOJITMETpA.
5. Crnenaiite He0OOXOIUMbIE U3MEPEHUS:
a) M3mepsbTe oO1ee HanpsikeHue B nenu Un oO1inyro cuty Toka I,
0) M3meHuTe cxemy yCTaHOBKHU TaK, YTOOBI K3MEPUTH CHITY ToKa I; 1
HanpsbkeHue UjHarnepBoM pe3ucTope.
B) M3menurte uenb, uamepbre cuity Toka [, u Hanpsikenue U, Ha BTopoM
pe3ucrope.
6. Cnenaiite pacuérhl:
a) Paccuuraiite nmo popmyine oburyto cuiy Toka I, =I;+ [L,u cpaBauTE C IO-
KazaHusiMu amriepMmerpa I, Caenaiite BEIBOJ O CIIPaBENIMBOCTU 3aKOHA

JUIS CHJIBI TOKA.

. 1 1,1
0) Paccuuraiite conpotusnenue Ry, u3 hpopmysl 2. — 7. T 7> IPOBEpHTE
12 i 2

€€ CIIpaBEeJIUBOCTb.

I, R,
B) Brrumciure oTHOIIECHUS L, M g.» M TPOBEPHTE CIIPABEIMBOCTh PABCH-
2 1
I; R
CTBA — = —.
Iz Ryp

7. CpenaiiTe BBIBOJ O MPOJCIaHHOM padoTe.
8. [aiire oTBET HA BOMPOC: M3MEHUTCSI JIA MIOKA3aHUS BOJIETMETPA, ECITU K JABYM I1a-

paJUIETIbHO COSTMHEHHBIM PE3UCTOpaM JOOABUTS €I OJIMH, TapaJUIEIbHO?
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JlaGopaTopnasi padora Ne6 Hab.1ronenne 1eiicTBMSI MATHUTHOTO MOJIS

O6opynoBaHue: MTATUB ¢ My()TON U JTAaNTKON, ICTOYHUK MTUTAHUs, IPOBOJIOY-

HBI MOTOK, TyTOOOpa3HbI MarHuT, K04, COSTUHUTEIbHBIE TIPOBO/IA.

marauta? [louemy?

Xoj paboThI:

1. Cobepute yCTaHOBKY, NOKa3aHHYI0 Ha PHCYHKE.
[lonHecs K MPOBOJIOYHOMY MOTKY MAarHuT, 3aMKHUTE
nenb. OO0paTuTe BHUMaHUE HA XapaKTep MarHUTHOTO
B3aMMOJICHCTBHSI MOTKA U MarHUTa.

2. IlomHecuTe K MOTKY MarHUT JOPYTMM IOJIFOCOM.

Kak m3meHuscs XapaKkTep BSaHMOHeﬁCTBHH MOTKa H

3. HOBTOpI/ITe OIIBITHI, PACIIOJIOKUB MAIr'HUT C ,I[perﬁ CTOPOHBI MOTKa.

4. PacniosioxuTe NpOBOJOYHBIA MOTOK
TaK, KaK 3TO II0KA3aHO Ha PUCYHKE.

ABJICHUE. 3apUCyHTE CXEMY OIbITA.

5. B paborte paccMOTpUM B3auMOJICH-
toM. Kak n3BeCTHO, B COJICHOUE MO

HOE T0JIe, KOTOpoe Oy/ieT B3auMO/Ieii-

MEX]ly MOJIIOCaMU MarHuTa
3aMKHYB IIeIb, HAOMOalTe

CremaliTe BBIBOJIBI.

CTBHC COJICHOMOIAa C MarHH-

TOKOM BO3HHMKAaCcT MAarHuT-

CTBOBAaTb C IIOCTOSHHBIM

MarHuToM. IIpoBenem cepur0 M3 YEeThIPEX ONBITOB C PA3JIMYHBIM PACIIOIOKEHU-

€M KaTyIIKW U Mariuura. Cne;[yeT OXunaaTtb, 4TO UX BSaHMOHCﬁCTBHG TAaK¥KC 6YI[€T

pa3nuYHBIM (IPUTATUBAHUE WM OTTANIKUBaHKE). BeimonHeHne paboThI:

HabGmnronaemsie siBieHus1 y100HO IPEICTaBUTh B BUJE PUCYHKOB:

Ha pucynke yka3aTh HanpaBJIeHHE€ MAarHUTHBIX MOJIEH KATYIIKH (& Tak e MoJroca

KaTyIlIKM) U MarHuTa, pe3yabTaT B3aUMOJICUCTBUSA (OTTAIKUBACTCS WU MPUTATH-

BaeTCs):
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JIJ1s1 TOYHOCTH MOCTPOCHMSI M300PAKEHHUM WCIIONIB3YyUTE IBETHBIC PYYKH WM Ka-
paHanm.

Hapucyiite kaTyiiky ¢ TokoM (yKazaTh HalpaBJICHUE TOKA B BUTKAX) U MOKAXUTE
HAaIpPAaBJICHHS MOJIKOCOB €€ MarHUTHOro noJist. Kakum npaBuiioM Juist onpeaeieHus

OJIFOCOB MOJb30BAIIUCEH?

21



JlabopaTtopHasi pab6ora Ne7 U3yueHue siBjieHUS 3J1eKTPOMATHUTHOM MHAYK-
107071

[lenp: yOenuTbcs B BBINOJHEHUU 3aKOHA 3JIEKTPOMAarHUTHOW MHIYKLIMH U MPaBH-

na JleHna.
O6opynoBaHue: MWUIMAMIEPMETP, UICTOUYHUK TOKA, ABE KAaTYIIKU C CEPJICUYHHUKA-

MU, K109, COCIMHUTCIIBHBIC ITPOBOJId, MATHUTHAsA CTPCJIKA, HBCTHLIC KapaHIAIllH.

XoJ paboTHI:
1. CoOepuTte 3IEKTPUUYECKYIO 1IETb, COCIMHUB KJIIEMMbI MIJUTUAMIIEPMETPA U
KaTYIIKH
2. [ToaroroBbTe B TETpaau TAOIUILY JIJIsl 3aITUCH PE3YJITATOB HAOIIOACHUM:
Ne
CXQMa onbITa BBIBOI[ U3 omnbITa
onbITa

of
R =

S~—————0

[t

o

-

B

(m

-0
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3. CrenaiiTe OIBITHI U 3aMUIIIATE CBOW HAOIIIOICHHS B TAaOIHUITY:

OmnbIT Nel

a)  BBoauTe MarHuT C€BEPHBIM MOJIIOCOM BHYTPb KaTYIIIKH, HAOII01ast OJTHO-
BPEMEHHO 3a CTPENIKOW MummaMnepMerpa. M3mensiite ckopocts MarauTa. Urto
Ha0JIr01aeTe MpY ATOM?

0)  3apucyiiTe cxeMmy 3TOTo OIbITa B Ta0IUILy, YKa3aB HallpaBJICHUE TOKa B 11€-
nu (¢ moMoIIkIo npasuia JIexia).

OmnbIT Ne2

a) [ToBTOpuTE ONBIT Nel, BEIABHIast MArHUT CEBEPHBIM ITOIIOCOM M3 KaTyLIKH.

06)  3apucyiiTe cXemMy 3TOTO OIbITa B TAOJIMILY, yKa3aB HAMPABJICHUE TOKA B Iie-
1 (¢ moMoIIkio npasuia JIexia).
OnpiT Ne3

a)  BBoauTe MarHUT FOKHBIM MOJIOCOM BHYTPb KaTyILIKH, Ha0Jt0/1asi OTHOBpE-
MEHHO 3a CTPEJIKOM MuuMamiiepMmerpa. M3mensiite ckopocts Maraura. Yro
Ha0JII0/1aeTe MpU ATOM?

0)  3apucyiiTe cxeMy 3TOTr0 OIbITa B TaOJIMILy, yKa3aB HallpaBJIC€HHUE TOKa B 11e-
nu (¢ moMoIIbIo npasuia JIeHia).

OmnbIT Ned

B)  IloBTOopuTe onbIT Ne3, BbIABUTasi MAaTHUT FO’KHBIM MOJIFOCOM U3 KaTYILKH.
r) 3apucyiiTe cxemy 3TOro OmnbITa B TAOJIUILy, YKa3aB HaIpaBiIeHUE TOKa B I1e-
nu (¢ momMouIsko npasuia Jlenna).

4. Crnenaiite BBIBOJ O MPOJICIAHHON padoTe.

5. JlaiiTe OTBET Ha BOMPOC: B KaTYLIKY BABUTAIOT MarHUT OJMH pa3 ObICTPO,
Ipyroi pa3z MenieHHo. OJIMHAKOBBIN JIU 3apsijl IEPEHOCUTCS IPU 3TOM MO KaTyIll-

Ke?
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JlaGopaTopHnasi padora Ne§ U3mepeHue JJIMHBI CBETOBOM BOJHBI

[{ean: KCIEpUMEHTAIBPHO U3MEPHUTD JUIMHY CBETOBOW BOJIHBI JIJISI KPACHOTO U (M-

OJIETOBOTO y4acTKa CIIEKTpA.

O6opynoBanue: gudpakiuonHas pemietka ¢ nepuojgoM 0,01 MM, mraTuB, TMHEHKa

C JeprKaTelIeM JUIS PEIICTKA U YePHBIM 3KPAaHOM CO IIEIbIO MOCPEINHE, KOTOPBIH

MO>KET IepEMEeIAThCS BJIOJIb TWHEHKH, UICTOYHHUK CBETA.

XoJ paboTHI:

1. Cobepute dKCIIEpUMEHTAIBHYIO YCTAaHOBKY. PaccmaTpuBast merns B dKpaHe

CKBO3b JU(PPAKIIMOHHYIO peIIeTKY, HabmoaaiTe AUGpaKIIMOHHBIC CIICKTPHI.
YcTaHOBUTE PEIIETKY B JAepiKaTese TakK, YTOOBI ITOJIO0CHI CIIEKTpa pacroJjiara-

JIMCh MapaJUICIIbHO IIKAJIC 3KpaHa.

Maxcumym caera

-

_/

\
\

-+

o
g IR
=
v
.G

JKpam

2. CpnenaiiTe OIBIT M1 HEOOXOIUMBIC U3MEPCHUS:
a) MI3MepbTe pacCTOSHUE @ - PACCTOSTHUE OT PEIICTKU JI0 DKpaHa.
0) I3aMepbTe paccrossHue b 10 (PHOJIETOBOTO Kpasi CIIEKTpa CIpaBa WM CJIeBa
OT LIEHTpA IIEJIU B dKpaHe.
3. Cpenaiite pacué€Thl:

a) BBIUYHNCJIINUTEC AJIMHBI BOJIH Q)I/IOHGTOBOFO " I(paCHOFO CBE€Ta I10 Q)OpMyHe:
_ db
‘a' —

ka
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r7edA- JJIMHA CBETOBOM BOJHBI, k— HOMEp MakcuMyMa;d - mepruo Tu(paKkimoHHON

PELIETKMU.
ACIDH om

AKIJE[C _

M.

6) CpaBHI/ITe IMOJICYCHHBIC PC3YJIBTATHI C TaOJIMYHBIMHU JaHHBIMUW JJIA JJIMH

BOJIH (I)I/IOJ'IGTOBOFO H KpaCHOI'o CBCTA.

4. Pe3ynpTaThl U3MEPEHUM U BEIYUCICHUH 3aUIIUTE B TAOIHILY:

Hser d,m K aM b, M Am
H3JIyYeHUs1
DuoaeTOBBIN 10° 1
Kpachprit 10° 1

5. Cpuenaiite BBIBOJI O IPOJIENIaHHON padoTe.

6. [laiiTe oTBET Ha BOMpOC: 4eM OTIMYAETCS TU(PPAKIIMOHHBIN COEKTP OT JUCHEp-

CUOHHOTO?
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CKUI KypC)

2.JlonoJIHUTEbHAS JTUTEpaTypa:
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