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BBenenue

[lens maHHOTO MOCOOUS — MOMOYb CTYJAEHTAM BBITIOJIHUTH J1a0OpaTOpHBIE pa-
00TBI, TPETYCMOTPECHHBIE MPOTPAMMOK MO (PU3UKE, HAYYUTHh MPABUIHLHO OMpee-
JSITh TOTPEIIHOCTUA U MPOU3BOJIUTH HEOOXOIMMYIO YUCIOBYIO 00pabOTKy pe3ylib-
TaTOB JAOOPATOPHOTO IKCIEPUMEHTA.

Becw nporiecc BbIOMHEHUS J1a0OPATOPHBIX pabOT BKIIIOYAET B CEOS1 TEOPETHU-
YEeCKYI0 MOATOTOBKY, O3HAKOMJICHHE C MPUOOpaMu U COOPKY CXeM, MpPOBEIACHUE
OTBITA ¥ M3MEPECHHM, YUCIOBYI0O 00pabOTKYy pe3yhbTaTOB JTA0OPATOPHOTO HKCITE-
pPUMEHTa U ca4dy 3a4yeTa M0 BBIIIOJIHEHHON padoTe.

Teopemuueckas noo2omoska

Teopernyeckas mOArOTOBKa HEOOXoAMMA TSI TPOBENCHUS (PU3HUIECKOTO IKC-
MEePUMEHTA, JTOJDKHA TTPOBOJUTHCS CTYJIEHTOM B MOPSJKE CaMOCTOSITEILHOW BHEa-
YAUTOPHOM paboThl. Ee ciienyer HaunHAaTh BHUMATEIBHBIM Pa300poM PYKOBOJICTBA
K JaHHOM J1abopaTtopHoii padoTe, a /iy OoJiee TIIyOOKOro U3y4eHUsl paccMaTpuBa-
€MOTO SBJICHUSI PEKOMEHAYETCS OOpaTUThCS K JIUTEpATYype, YKa3aHHOU B PYKOBO/I-
CTBe.

Oco0oe BHMMaHHE B XOJ€ TEOPETUUYECKON MOATOTOBKU JIOJDKHO OBITH 00pa-
IIEHO HA TOHUMaHKUe (PU3UYECKON CYIITHOCTH Tpoliecca.

JI1st CaMOKOHTPOJIS B K0 paboTe MPHUBEACHBI KOHTPOJIBHBIC BOIPOCHI, HA
KOTOPBIE CTYJIEHT 00s3aH AaTh YETKHE, MPABUIBHBIC OTBETHI.

Teopernyeckas MOATOTOBKA 3aBEPIIAETCS MPEIBAPUTEIBLHBIM COCTaBICHUEM
OTYeTa CO CIEAYIOIIUM MOPSIKOM 3aIHUCEH:

1. Ha3Banue paboThI.

2. llenb paboTHI.

3. Ob6opynoBanue.

4. Xon paboThl (BKJIIOYAET PUCYHKHU, CXEMbI, TaOIUIbI, OCHOBHbBIC (DOPMYIIBI
JUTSL ONIpE/IeNICHUs BETUYMH, a TaK K€ pacdeTHbIe (hOPMYJIBI ISl ONpeIeNIeHUs T0-
IPEITHOCTEN U3MEPSEMbIX BEJIMUWH).

5. Pacuersl — OKOHUATENbHAS 3aIUCh PE3YJIbTATOB PaOOTHI.



6. BriBoa.

Kpumepuu oyenox nabopamopuwix pabom

Onenka «5» (OTJIIMYHO) CTABUTCS, €CIIU CTYJICHT BBITIOJIHAET pabOTy B IIOJHOM
o0BemMe ¢ COOTI0ACHNEM HEOOXOAUMOM MOCIEA0BATEILHOCTH MTPOBEICHUS OMBITOB
U U3MEpPEHUM; CAMOCTOSITENBHO U PAllMOHATBFHO MOHTUPYET HE0OX0oauMoe 000py-
JIOBAHUE; BCE OIBITHI IPOBOJUT B YCIOBUSIX U PEKUMAX, 0OCCIICUUBAIOLIUX MOTY-
YeHHe MPaBUIIBHBIX PE3YIbTAaTOB U BBIBOJOB; COOIIOIaeT TpeOOBaHUS MpaBml Oe3-
OIMACHOTO TPYyZa; B OTYETE MPABWJIHLHO U aKKYpaTHO BBITIOJIHSET BCE 3alUCH, Tal-
JIMIIBI, PUCYHKH, YEPTEKH, TpadUKH, BEIUMCICHUS;, TPABIIIBHO BBITIOJIHSAET aHATU3
ITOTPEIIHOCTEN.

Onenka «4» (XOpoOIIO) CTaBUTCS, €CJIU BBIIOJHEHBI TPEOOBaHUS K OLIEHKE 5,
HO OBLJIO JOMYIIEHO JBAa-TPU HEJ0YeTa, He 0oJiee OHON HErpyOoil OmmoOKHU U O11-
HOT'O HEJI0YeTa.

Onenka «3» (yIOBIETBOPUTENBHO) CTABUTCSA, €CIM paboOTa BBIIOJIHEHA HE
MOJTHOCTHIO, HO 00bEM BBIMOJTHEHHOMN YacTH TaKOB, YTO MO3BOJISAET MOIYYHUTh Mpa-
BUJIbHBIE PE3YJIbTAThl U BBIBOJBI; €CIM B XOJ/€ MPOBEACHUS OIbITa U U3MEpPEHUM
OBLIN JOMYIIEHBI OIIMOKHU.

Onenka «2» (HEyJOBIETBOPUTEIHHO) CTABUTCS, €CJIM padOTa BBHIMOJHEHA HE
MOJIHOCTBbIO M O0BEM BBIMOJIHEHHOM YacTW pabOThl HE MO3BOJSET cAelaTh Ipa-
BUJIBHBIX BBIBOJIOB; €CIIM ONBITHI, N3MEPEHMsI, BEIYUCICHNS, HAOTIOACHHS TIPOM3-
BOJAMJIUCH HETPABUIIBHO.

Bo Bcex ciydasix OoIleHKa CHUXKAETCs, €CIH CTYIACHT He coOroman TpedoBa-
HUM MpaBuil 0€30MaCHOTO TPYaa.

JlaGopatopHble pabOTHI BBITOJIHSAIOTCS MO0 MUCbMEHHBIM HHCTPYKLHUAM, KOTO-
pble MPUBOAATCS B JaHHOM MocoOuu. Kaxxmpas WHCTPYKIHUS COJEPKUT KpaTKue
TEOPETUUECKHE CBEACHMSI, OTHOCSIIMECS K JaHHOW paboTe, rmepeuyeHb HEOOXOau-
MOro 00OpYAOBaHHUSA, MOPSAOK BBIMOJHEHHUsS] paOOThl, KOHTPOJIbHBIE BOMPOCH U
JUTEpaTypy.

BHumarenpHOE H3yuye€HHE METOAWYECKUX YKa3aHUW TOMOKET BBIIOJHUTH

pabory.



IIpaBuiia mo 6e30MacHbBIM yCJI0BUSIM TPYAA

1. byapTe BHUMATEIbHBI, JUCHUIUIMHUPOBAHHBI, OCTOPOXKHBIL. TOYHO BBITOIHANTE
yKa3aHUs y4YUTEs.

2. He ocraBnsiite pabodyee Mmecto 0e3 pa3pelieHus: yUuTes.

3. Pacrnonaraiitre mpuOopsl, MaTepuaisl, 000pyJI0OBaHHE Ha pabodyeM MecTe B
NOPSJIKE, YKa3aHHOM YUUTEIIEM.

4. He nepxute Ha paboueM MecTe NMPEeAMETHI, HE TPeOYIOLMecs Uil BBIIOIHE-
HUS 3a/1aHUS.

5. [lepen TeM Kak NPUCTYIUTH K BBIIIOJIHEHUIO PaOOThI, TIIATEIBHO U3YUHUTE €€
OIMCAHUE, YSICHUTE X0/l €€ BBIIIOJHEHUS.

6. [Ipy HCHOAB30BAaHMK BECOB B3BEIIMBAEMOE TEJIO KJIAAYyT Ha JIEBYIO YAILKY
BECOB, & PA3HOBECHI HA MIPABYIO.

7. B3BemmBaemMoe T€I0 U pa3HOBECHI HY)KHO OMYCKaTh HAa YallIKH BECOB OCTO-
PO’KHO, HE POHSA UX.

8. ITpu okoHYaHUM pabOTHI C BECAMU Pa3HOBECHI U TUPU MOMEUIAOT B QyTILsp,
a HE Ha CTOJI.

9. [Ipu pabGote ¢ nMHAMOMETPOM HEJb3sl HarpykaTb €ro Tak, 4ToObI JJIMHA
MPY>KUHBI PEBbIIIATA OrPAaHUYUTENb Ha MIKAJIE.

10. Ilpu BeIMOIHEHUU JAOOPATOPHBIX PAa0OT, B KOTOPHIX MPUMEHSIOTCA HUTKH,
MNOMHHUTE, YTO UX HEJIb3sl 0OpbIBATh MaJbLAMH, HaJI0 UCIOJIb30BaTh HOXKHHULIBI.

11. Ilpm omyckaHuu rpy3a B )KMAKOCTb, HEJIB3S1 PE3KO OTITYCKATh €TO.

12. Tlpu ucnonp30BaHHMM pbhlYara-TMHEHKH HE 3a0bIBaliTE MPHUAECPKUBATH CBO-
OOJHBIN OT TPY30B KOHEI[ PYKOH.

13. IlpousBoaute COOPKY DJICKTPUUYECKHUX IIENEH, N3MEHEHHS B HUX, MOHTaX B
HUX TOJBKO IIPU OTKJIFOUEHHOM UCTOYHUKE MUTAHUS.

14.  He BkitoyaiiTe MCTOUYHUK MUTAHUS 0€3 pa3peleHus] yUUTEIs.

15. IlpoBepsiiiTe HaJIMYUE HANPSDIKEHUS HA MCTOYHMKAX NMUTAHUS WIA JPYTUX

HacTAX SJICKTPOYCTAHOBKHU C ITOMOIIBIO an/I60pa L UBMCPCHUA HAIIPSAKCHUA.



16. Cnenure, 4ToOBI M30JAIUS MPOBOJOB ObLIA UCIIPAaBHA, a HA KOHLAX MPOBO-
70B ObLIM HaKOHEUHUKH. [Ipu cOOpKe 3neKTpUUecKoi 1enu MpoBojia pacnoaraii-
TE€ aKKypaTHO, & HAKOHEYHHUKH IIJIOTHO COSAMHANTE C KIIEMMaMHU.

17. BoimonusiTe u3MepeHust U HAOMIOAEHUS, COOI01asi OCTOPOKHOCTD, YTOOBI
CIly4yailHO HE MPHKOCHYTHCS K OTOJEHHBIM NpPOBOJaM (TOKOBEIYIIUM YacTsM,
HaAXOJSAUIMMCS TI0]] HAIIPSDKEHUEM).

18. Ilo okoHyanuu pabOTHl OTKIIOYUTE MCTOYHUK MUTAHUS, MOCIE Yero pasoe-
pUTE ANMEKTpUUECKy0 Lenb. OOHapyKUB HEUCIPABHOCTh B AJEKTPUUYECKUX YCTa-
HOBKaX, HAXOAAIIUXCS O] HAMPSHKEHUEM, HEMEUICHHO OTKJIIOYUTE UCTOYHHUK TO-

Ka ¥ coo0muTe 00 3TOM YUUTENIO.



JlabopaTtopHasi pab6ora Nel M3yueHue ABH:KeHHS TeJI 10 OKPYKHOCTH

Lenp: onpeaeauTs HEHTPOCTPEMUTEIBHOE YCKOPEHHE IIAPUKA ITPU €TI0 PaBHO-
MEPHOM JIBH>KEHUHU 10 OKPYKHOCTH.

O6opynoBanue: MTATUB ¢ MyPTOU U JIANTKOMU, JICHTA U3MEPHUTEIIbHAS, IUPKYIIb,
JUHAMOMETp 1a0OPaTOPHBI, BECHI C pa3HOBECAMHU, IIAPUK HAa HUTH, JTUCT Oymaru,
JuHeWKa, mpooKa.

Xox paboThl:

1. Onpenenure Maccy mapuka.

2. [llapuk, MOABEMICHHBI HA HUTH, 3aKPENUTE B JIANIKE IITATUBA.

3. Briueptute Ha ucte OyMaru OKpy>XKHOCTh paauycom 20 cMm.

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

5. B3sIB HUTH NaJIbIIaMU Y TOYKHU MOJABECA, TPUBEIUTE MAsITHUK BO BpallaTEIbHOE
JIBIKEHUE HAJ[ JINCTOM OyMaru Tak, YTOOBI MIAPUK OMHUCHIBAN TAKYIO K€ OKPYK-

HOCTb, KaK 1 HAYCPUCHHAA Ha 6yMare.

Puc. 178

6. U3mepbTe Bpemst 20 MOJHBIX 000POTOB MasATHHKA.

7. Paccunraiite nepuoj oOparienus masitHuka o ¢popmysie: T = tep./N

8. PaccunraiiTe 3HaYCHHE [IGHTPOCTPEMUTENBHOTO YCKOpeHHs: a; = 47’ R/ T2

9. Onpeaenure BHICOTY MasiTHUKA. J{J1s1 3TOTr0 U3MEPhTE pacCTOSTHUE N0 BEPTUKAIH
OT LIEHTpA IIapUKa JI0 TOYKH MOJBECA.

10. PaccunTaiiTe 3HaueHue ycKopeHus 1o gpopmye: a, = g R/ h.



11. OTTIHUTE TOPU30HTANIBHO PACHIOJI0KEHHBIM JUHAMOMETPOM IIAPUK HA pac-
CTOSIHUE, PABHOE PAJINYCy OKPYKHOCTH, M ©3MEPHTE MO1YJIb PABHOJAEHCTBYIOLIEN
CHJIBI

12. OTTSHUTE TOPU30HTAIBHO PACIOJIOKEHHBIM JUHAMOMETPOM LIAPHUK Ha pac-
CTOSIHME, PAaBHOE PAINYCy OKPYKHOCTH, U ©3MEPHTE MOYJIb PABHOJAEHCTBYIOLIEH
CHJIBI, KOTOpasl paBHA CUJIE YIIPYTOCTH IPH PACTSIKEHUU NIPYKUHBI.

13. Ucnone3ys BTopoi 3ak0oH Hbpl0TOHA, paccunTanTe 3Ha4YEHUE HEHTPOCTPEMH-
TENbHOI0 ycKopeHus: az = F/m.

14. Pe3ynpTaThl M3MEPEHUI U BHIYUCIICHHUI 3aHECUTE B TAOIUILY.

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

Brinonnenue paboTbl

Ne ombITa

= &
= =
@ z e = = = £
2 = = T T 5
) 5 ) < o o g = [ ) I
o, E = 5 E EQ = > S =K =
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o < & 2, 2, & S
- m m = &

2
a3, M/c

[\

16. JlaiiTe oTBET HA BOIPOC:
a. [loueMy mpu BBITIOJIHEHUH PAOOTHI ONIPEACIISIIA BPEMS, 332 KOTOPOE COBEPIIACTCS
HE0O0JIBIIIOE YHCTIO 000POTOB?

0. Onpenenure TUHEHHYIO CKOPOCTD TEJIa MO PE3YJIbTaTaM OIBITOB.




JlaGopaTopHas padora Ne2 OnpenesieHne yCKOpPeHHUsI CBOOOIHOT0 MAaIeHUS
NPHU OMOIIHA MASTHUKA
[erns: onpenenuts yckopeHre CBOOOHOTO MaICHUSL.
OO6opynoBaHue: ITATHB, IIIAPUK HA HATH, Yachl, JIMHEHKA.
Xoj paboThI:
1. CobepuTte 3KCIEPUMEHTAIIBHYIO YCTAaHOBKY.
YcraHoBUTE IITATUB HA KParo CTOJA U MOABECHTE K HEMY IIAPUK TaK, YTOObI OH MOT, CO-
BEpIIaTh KOJeOaHUsI He Kacasch, rnoja (1-2 cMm oT nona). J[mmMHa HUTH JT0KHA OBITH
MaKCHMaJIbHO BO3MOKHOM.
2. Cnenaiite HEOOXOIUMbIE UBMEPEHUS:
a) N3mepbTe TMHENKON JINHY {MasATHHKA.
[= M.
6)  OTKIOHHUTE MIAPUK B CTOPOHY HA 5-8 CM. U, OTITYCTUB €0, OTcunuTaiTe N|
= 50 nosHbIX KonebaHui IaprKa. 3aMepbTe MO CEKYHIOMEPY BpeMsl, 1B T€UEHUE
KOTOPOT'O OHU COBEPIIATIHCH.
B)  OmbIT noBTOpUTE emi€ 2 pa3a, K3MEHUB KOJIMYECTBO MOJHBIX KoJieha-
HUH.
3. Cpemnaiite pacuérsbl:
t
a) Omnpenenmre nepuos konedanuii o gpopmyse: T N
T,= C.
T,= C.
T;= C.

4P
1—2

06)  Onpenenure ycKopeHHe CBOOOTHOTO MaeHHs 1o (hopMyJie: g =

Br

oQ
I
bl

|3-—::

e}

®)
I

b

[x]

| =

)}

o
I

b

[x]

B) Haiinure cpemnee 3HaueHne yCKOPEHHUS CBOOOTHOTO MaieHust TIo hopmMyie:
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__Bi1tBz*Es3
c 3

4. Pe3ynbTaThl UI3MEPEHUI U BHIYUCIICHUM 3aHECUTE B TAOJIHILY:

Ne ombI- - o
[ M N t, c T,c g P22
Ta c
1
2
3
o M
5. CpaBHUTE MOTyYEHHBIN PE3YIIbTAT g (E—Z)c TaOJIMYHBIM 3HAYCHUEM YCKOPECHUS

CBOOOIHOTO ITaJICHUS.
6. Crnenaiite BBIBOJ O MIPOJICIIAHHON padoTe.
7. JlafiTe OTBET Ha BOMPOC: KaK M3MEHHUTCS Mepro/] KoaeOaHu HUTSHOTO Ma-

SATHHKA, CCJIU NJIMHY HUTU YMCHBIINTL B 2 pa3a?



JlabGopaTopHnasi padora Ne3 U3ydeHne 3aKOHA COXPAHEHHUS MEXAHUYECKOI
IHEPruu
[lenb: HAyYUThCS U3MEPSITH MOTEHIIMAIBLHYIO SHEPTHUIO TOJHITOrO HaJ| 3eMJIeH Te-
Ja ¥ Ae(pOpMUPOBAHHON MPYKUHBI, CPABHHUTH JiBa 3HAYCHUS MOTCHIIMAIbHOU
SHEPIUU CUCTEMBI.
O6opynoBanue: mMTaTUB ¢ My()TON W JamKoW, AMHAMOMETp J1abOpaTOPHBIN, JU-

HelKa, rpy3 Maccoid m Ha HUTH JIJIMHOM 1.

Xox paboTsl:

1.  Cobepure yCTaHOBKY, IMOKa3aHHYIO Ha pH- I

cyHke. J/IUHAMOMETp yKpeIUiseTcs B Janmke INTaTH- ——% 2

Ba! :

2. IlpoBenute OmbITHI U HEOOXOAUMBIE U3MEPE- &
HUS: P

a)  IlpuBspkute rpy3 K HUTH, JpYroi KOHELl HUTH Q

MPUBSDKUTE K KPIOYKY AWHAMOMETPA U H3MEPBTE i \ Q

Bec rpysa P=m-g (B faHHOM ciydae BeC IPy3a Pa- /77 oo\

BEH €r0 CHUJIE TSHDKECTH).

0)  HW3mepwTe anuHy | HUTH, HA KOTOPOU MPUBSA3AH TPY3.

B)  [loguumure rpy3 10 Touku 0 (OTMEUEHHOM HA TUHAMOMETPE).

r) Otnycture rpy3, U3MEphTE AUHAMOMETPOM MAKCHUMAJIBHYIO CHUITy YIPYTro-
ctu Fy,, ¥ TMHENKON MaKCHUMaJIbHOE PACTsHKEHUE NPYKUHBI Al, OTCUMTBIBAsA €ro oT
HYJIEBOI'O JIEJICHUS JUHAMOMETPA.

3. Cnenaiite pacué€Tsl:

a)  Bwruucnute BbiCOTY, ¢ KOTOpOi magaeT rpy3: h =1+ Al (3To BbicOTa, Ha KO-
TOPYIO CMEIIAETCS LEHTP TSHKECTH IPy3a).

0)  BpluuciauTe MOTEHIHUAIBHYIO dHEPTHIO TToAHsATOrO rpy3a E', =m-g - (1 + Al).
B)  Brrunciure sHepruo negopmupoBanHoi npykunsl E", = Fyy, -Al/2.

r) CpaBnute 3HaueHus sHeprui E'; u E" .Ilonymaiite, mouemy 3Ha4eHUs 3TUX

3Hepr1/1171 COBITAAAIOT HE COBCEM TOYHO.
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4,

5.

Pe3ynbrarsl u3MepeHnii U BRIYUCIICHUN 3aHECUTE B TAOJIHILY:

P=m-g, H

I, M

Al, M

Fynp , H

h=1+Al M

E'y, Jlx

E";, ik

Cnenaiite BBIBOJ O IIPOJICIIAHHON paboTe.
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JlabopaTopHnasi padora Ne4 IIpoBepka 3akona I'eii-JIroccaka

[enb: uccaenoBaTh M300apHBIM MpOIECC; CAEIaTh BBIBOJ O BBINOJIHEHUHU 3a-
koHa ['ent-JIroccaxa.
ObopynoBaHue: CTEKIsIHHAas TpyOka, 3amasHHas C OJHOrO KOHIA, JUIMHOM
600 MM u guamerpom 8-10 mm, muwmHApUYecKud cocyn mmmHod 600 MM u
nuametpoM 40— 50 MM, HamoOJHEHHBIA ropsiyeil BoJoi (t 60°C), crakan ¢ BO-
701 KOMHaTHOM TeMIepaTyphl, IIIACTUIINH, TEPMOMETP, JIMHEUKA.
Teopetnueckue cBee-
HUS
[Ipu mocTossHHOM J1aBieHUU p 00beM V ueanbHOro raza MeEHSIETCs Ju-
HEWHO C TEMIIEPATYpOH.

To emV:VD (1 + at),

rae VO — HavalnbHbIM 00BbeM, f — Pa3HOCTh HAYaJIbHOM M KOHEUYHON TEM-

neparyp. KoadduumeHt TtemmoBoro pacmmpeHus HWIACaNbHBIX Ta30B o =

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

[Ipotiecc n3MeHeHUs: COCTOSTHUSI TEPMOIMHAMUYECKON CUCTEMBI TP TOCTO-
SSTHHOM JIaBJICHWHU Ha3bIBACTCSI M300aPHBIM (OT Iped. baros — BeEC, TSHKECTh).

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

3akon I'eii-JIroccaka, Kak W JIpyrue ra3oBbl€ 3aKOHBI, SIBJISETCS CIEI-

CTBUCM YPAaBHCHHA COCTOAHHA HACAJIBHOI'O TIasa. DTO CTAHOBHUTCS OYe-

V=V, (1 + at),

BUJIHBIM, €CJU B 3aMEHUTH ! Ha a0COJIIOTHYIO TeMIIepaTypy

I= 1t + 273,15, a xoopPUIMEHT pacIMpEeHUsi ¢ — €ro YHCICHHBIM 3HAUYCHHEM

1/273,15:

Vv
Vy——— — = const npu p = const.
273,15 wm X
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JIyist ra3a maHHOM Macchl OTHOIIEHHE O0BheMa K TEMIIEpaType MOCTOSHHO,

€CJIn AaBJICHHUC Ira3da HC MCHACTCA.

V
— = const npu p = const.
Cornacao T , 00BbEM Ta3a JUHEHHO 3aBHUCHUT OT

TCMIICPATYPLI ITPH ITOCTOSAHHOM NAaBJICHHUH!

Xoa paboTh:

(31
h

a) 6) B) r)

1. I3mepnTe miuHY MpoOupKH 1.

2. ITomectute MpOoOUPKY OTKPHITHIM KOHIIOM BBEPX B FOPSAUYIO BOY /IS
nporpeBaHusi Bo3ayxa B MpoOupke He MmeHee 2 — 3 MuHyT. B 3TOM ciyuae
o0beM Bo3ayxa V] paBeH o00beMy CTEKISIHHOM TpyOKH, a Temmeparypa —
TeMmreparype ropsueii Boabl 1]. D10 — mepBoe cocrtosinue. M3mMepbre Temme-
parypy ropsiueu BOJIbI t].

3. YUro0Onbl npu nepexojie BO3Ayxa BO BTOPOE COCTOSTHUE €r0 KOJIMYECTBO

HE U3MEHUJIOCh, OTKPBITBIN KOHEI| CTEKISTHHOW TPYOKH, HaXOIsAUIeHCsl B ropsyei
BOJIE, 3aMakbTe MacTUiIMHOM. [locie aToro TpyOKy BBIHBTE M3 COCYy/a C Topsyeit
BOJIOM M 3aMa3aHHbIA KOHEI| OBICTPO OMYCTUTE B CTAaKaH C BOJON KOMHATHOM
TEMIIEPATyphl, a 3aTEM MPAMO I0J BOJAOM cHUMHUTE nacTwivH. [Io mepe oxina-
JKIIEHUS BO3/lyXa B TPyOKe Bojia B Hel OyJeT MOJHUMAThCHL.

4. OcraBbTe MPOOUPKY OTKPBHITHIM KOHIIOM BHHM3 B XOJIOAHOM BOJI€ HECKOJILKO
MuHyT. W3MmeppTe Temmeparypy XonogHod Boasl t2. HaOmromaiite moabém Bo-
JIbI B IPOOUPKE.

5. [locne npekparieHus noabemMa BoAbl B TpyOke 00beM BO3/ayXxa B HE
ctaHeT paBHbIM V2 < V1. [{ns Toro 4roObl JaBlieHHE BO3yXa B TPyOKe OCTaIOCh
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TEM JK€, YTO U B TEPBOM COCTOSHUHU, T.€. PaBHBIM aTMOC(EpHOMY, HEOOXO-
JUMO TIOTPY3UTh TPYOKYy Ha TaKkylo TriyOuHY, 4yTOOBI YpOBHH BOJBI B TPYOKE U B
CTakaHe CTaJHW OJWHAKOBHEIMH. DTO OyJEeT BTOPOE COCTOSHHE BO3ayXa B TPYO-
K€ TpHU TeMIepaType OKpY)Kalomlero Bo3ayxa T2, T.e. BBINOIHSIETCS YCIOBUE
n3obapHoro nporecca P=const. I3mMepbTe BBICOTY BO3MyXa B IpoOupKe [D.

6. [lepeBenure TeMieparypy u3 mkaibl Llenscust B aOCOTIOTHYIO IIKATY:
T=t+273.

7. Beraucnure otHommenus [ / 1D uTl1/T2,

8. Pe3ynpTaThl 3aHECUTE B TA0JINILLY:

H3mepeno Beruucneno
Al, AT,
Ll, L2a ;1, (t)29 Tl’ T27 K 11/ 12 Elo Al Tl/ T2 &€ 2’ Az
9. Cnenaiite BBIBOJI O CIpaBeINIUBOCTH 3aKkoHa 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 TUIACTHIIMHA BOJa B TPyOKEe MOJHUMAET-
cs?

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

BO3/1yXa B TpyOKe paBHO aTMOC(hepHOMY?
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JlaGopaTopHasi padora NeS U3ydeHune nociieq0BaTeIbHOI0 H NAPaJLIeJIbHOTO
COeIMHEHNs IPOBOTHUKOB

L{enb: SKCIIEpUMEHTAIBHO MPOBEPUTH 3aKOHBI MOCIEI0BATEIBHOTO U Napajlieiib-
HOT'O COEJIMHEHHUS TPOBOTHUKOB
OO6opyioBaHME: HCTOYHHUK DJIEKTPOMUTAHUS; aMIEPMETpP; BOJBTMETD;, PE3U-
crop Ry; pesucrop R,; iroy; coemnHUTENBHBIE TPOBOAA.
Xox paboThl:

N3ydenne nocienoBareIbHOr0 COEAMHEHUS IPOBOJHUKOB

1. IloaroToBbTE B TETPAAX TAOJIUILY IJIS 3AMCH PE3YJIbTATOB U3MEPEHUIN U

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

O

TI—I'r
s

3. CoOepute 2IEKTPUUECKYIO 1LIETIb.

4. Ompenenure 1EHY AEICHUSI U3MEPHUTEIbHBIX PUOOPOB — aMIEpMETpa U
BOJIBTMETDA.
5. Cpenaiite HeOOXOIUMBIEC U3MEPEHUS:
a) 3aMkHHTE 11eTh. M3mMepbTe 00IIyI0 crily TOKa B 1ienu [u ob1iee Hanpsi-
sxeaueU .
0) M3menuTe 11enb, MOJKIIOYUB BOJIBTMETP K IEPBOMY pe3ucTOpy R
B) M3mepwTe Hanpspkenue Uj.
r) V3MeHuTe 11e1b, MOAKIIOYUTE BOJIETMETP KO BTOPOMY PE3UCTOPY R,

1) (16) U3smeprre Hanpsokerue U,.
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6. Cnenaiite pacyéTsl:

a) Paccuuraiite mo ¢popmyne obmiee nanpsprkenueU,, =U;+ U,u cpaBHUTE €
noka3aHusiMu BosibT™MeTpa Uy, CrenaiiTe BEIBOJ O CITPABEIIUBOCTH 3a-
KOHA JIJISl HaPsDKEHUS.

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

U; Ry
5. W, IPOBEPHTE CIPaBEIMBOCTb PABEH-
2

B) Bbluuciaure oTHOIICHUS —-
2

U Ry
CTBa — = .
Uz Ry
7. Cpenaiite BbIBOJ O MPOJEIAHHON padoTe.
8. JlaiiTe OTBETHI HA BOIIPOCHI:
a) Kak HaspiBaeTcs nmpuOop 11 U3MEPEHUS CUITbI TOKa?
0) Kaxk Ha3biBaeTcst mpuOOp ISl U3MEPEHUS HAIPSHKEHUS ?
B) Kax BkitouaeTcs B 1enb aMnepMeTp s U3MepeHus cuiibl Toka? B uem

0COOEHHOCTH TAaKOI'0 COCTUHEHUS?

I/I3y‘l€HI/IC mapaJuICJIbHOI'O COCINMHCHUA IIPOBOJIHNKOB

1. IMoaroroBbTe B TETpaau TaOIUILy [JIsl 3aIMUCH PE3YIbTATOB U3MEPEHUN U

BBIYMCJICHUI:

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

3HA4YCHUC

2. Hapucyiite B TeTpagu cxemy JIEKTpUUECKOi 1enu (puc. 5).

r| R | @)
-

3. Cobepure IEKTPUIECKYIO TIETTb.
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4. Omnpenenwrte EHY JACICHUS U3MEPHUTEIBHBIX MPUOOPOB — aMIIEpMETpa 1
BOJITMETpA.
5. Crnenaiite HE0OOXOIUMbIEC U3MEPEHUS:
a) M3mepsbTe oO1ee HanpsikeHue B nenu Un oO1nyro cuty Toka I,
0) M3meHuTe cxemy yCTaHOBKHU TaK, YTOOBI H3MEPUTH CHITY ToKa I; 1
HanpspkeHue UjHarnepBoM pe3ucTope.
B) M3menurte uenb, uameposre cuity Toka [, u Hanpsikenue U, Ha BTopoM
pe3ucrope.
6. Cnenaiite pacyéThl:
a) Paccuuraiite no popmyine oburyto cuiy Toka I, =I;+ IL,u cpaBHuTE C MO-
KazaHusMu amrepmerpa I, Caenaiite BEIBOJ O CIIPaBENIMBOCTU 3aKOHA

JUIS CHJIBI TOKA.

. 1 1,1
0) Paccuuraiite conpotusnenue Ry, u3 popmysl 2. = r. T 7> IPOBEphTE
12 i 2

€€ CIIpaBeJIUBOCTb.

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

7. CpenaiiTe BBIBOJ O MPOIEIaHHOM padoTe.
8. [aiire oTBET HA BOMPOC: M3MEHUTCSI JIA MIOKA3aHUS BOJIBTMETPA, ECITU K JIBYM I1a-

paJUIeTIbHO COSTMHEHHBIM PE3UCTOpaM JOOABUTS €I1I€ OJMH, TApaJUIEIILHO?

19



JlaGopaTopHnas padora Ne6 Hab.1ronenne 1eiicTBHSI MATHUTHOTO MOJIS

O6opynoBaHue: MTATUB ¢ My(PTOH U JTANIKOM, NCTOYHUK IMUTAHUSA, IPOBOJIOY-
HBI MOTOK, TyTOOOpa3HbI MarHuT, K04, COSTUHUTENbHBIEC TIPOBO/IA.

Xoj paboThI:
1. Cobepute yCTaHOBKY, NMOKa3aHHYI0 Ha PHCYHKE.
[lonHecs K MPOBOJIOYHOMY MOTKY MAarHuT, 3aMKHUTE
nenb. OO0paTuTe BHUMaHUE HA XapaKTep MarHUTHOTO

B3aHMOH€ﬁCTBHH MOTKAa M1 Mar"gura.

. 2. HOI[HGCI/ITG K MOTKY MAarbuvT IOpPYIruM IIOJJIOCOM.

Kak n3MmeHusnca xapakTep B3aMMOJCUCTBUS MOTKA U
marauta? [louemy?
3. 3. IloBTOpHUTE OMBITHI, PACTIONIOXKHUB MAarHUT C APYTOM CTOPOHBI MOTKA.

4. PacnionoxuTe mpOBOJIOYHBIN MOTOK MEXIY MOJOCAaMU MAarHuTa
TaK, KaK 3TO ITOKa3aHO Ha PHUCYHKE. 3aMKHYB IIeTb, HAOIOJalTe

ABJICHUE. 3apUCyHTE CXEMY OIbITA. Crenaiite BBIBOJBI.

5. B pabote paccMoTpUM B3auMMOICH- CTBHE COJICHOMJA C MarHu-

toM. Kak HU3BECTHO, B COJICHOUAC II0OA TOKOM BO3HHMKAa€T MAarHuT-

HOE I10JIe, KOTOpoe OyJeT B3auMoen- CTBOBaTb C IOCTOSHHBIM
MarHuToM. IIpoBeneM cepur0 M3 YETBIPEX ONBITOB C PA3JIMYHBIM PACIIOJIOKEHU-
€M KaTylIKu U MarHurta. CienyeTr 0XKUAaTh, 4YTO UX B3aUMOJEHCTBUE TaKke OyneT
pa3iIuyuHbIM (IPUTATUBAHUE WM OTTaJIKMBaHue). BrinonHenue paboThl:
HabGnrogaemsie siBieHus1 y100HO IPEACTaBUTh B BUJE PUCYHKOB:

Ha pucyHnke yka3aTh HanpaBJICeHHE MAarHUTHBIX MOJIEH KAaTYIIKH (& TaK e MoJrca

KaTYIIIKKM) U MarHuTa, pe3yibTaT B3aUMOJICUCTBUA (OTTAIKUBAETCS WU MPUTATH-

BaeTCs):

20



¢

—— =

0

JI71s1 TOYHOCTH MOCTPOCHMS M300PAKEHHUM HCIIONIB3yUTE IBETHBIC PYYKH WM Ka-

paHanmu.
Hapucyiite kaTyiiky ¢ TokoM (yKa3aTh HalpaBJIEHHE TOKA B BUTKAX) U MOKAXUTE
HAaIPAaBJICHHS MOJIKOCOB €€ MarHUTHOroO noiisi. Kakum npaBuiioM Juist onpeaeieHus

HOJFOCOB MOJb30BAIINUCEH?
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JlabopaTtopHasi pab6ora Ne7 U3yueHue siBjieHHs 3J1eKTPOMATHUTHOM MHAYK-
MU

[lensb: yOenuTbcs B BBIOJHEHUU 3aKOHA 3JIEKTPOMAarHUTHOW MHIAYKUUU U MIPaBH-

na JleHna.

O6opynoBaHue: MWUIMAMIEPMETP, UICTOUYHUK TOKA, IBE KATYIIKU C CEpACYHUKA-

MU, K109, COCAMHUTCIIBHBIC ITPOBOJId, MAaIrHUTHAs CTPCJIKA, HBCTHLIC KapaHIAIIlH.

XoJ paboTHI:
1. CoOepute 31EKTPUUYECKYIO €T, COCIMHUB KJIEMMbI MIJUTHAMIIEPMETPA U
KaTYIIKH
2. [ToaroroBsTe B TETpaau TAOIUILY JIJIsl 3aIIUCH PE3YIbTATOB HAOIIOACHUM:
Ne
CXCMa onbITa BBIBOI[ U3 onIbITa
onbITa
N+
— O
\ ,\c;J
1t
- ——"
2 | —
, S
[s]4
e
3 ‘\&:D
S———O
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3. CrenaiiTe OIBITHI U 3aMUIIIATE CBOW HAOIIIOICHHS B TAOIHUITY:
OmnpIT Nel

a)  BBoauTe MarHuT c€BEPHBIM MOJIIOCOM BHYTPb KaTYIIIKH, HAOII0Jast OJTHO-
BPEMEHHO 3a CTPENIKOW MumaMnepMmerpa. M3mensiite ckopocts MarauTa. Urto
HaOJI0aeTe Mpu ATOM?

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

OmnbIT Ne2

a) [ToBTOpHUTE ONBIT Nel, BEIABHUIast MArHUT CEBEPHBIM ITOIIOCOM M3 KaTYLIKH.

0)  3apucyiiTe cXeMy 3TOTO OIbITa B TAOJIMILY, yKa3aB HAMPABICHUE TOKA B Iie-
nu (¢ moMoIIbIo npaBuia JIeHia).
OnsiT Ne3

a)  BBoauTe MarHUT FOKHBIM MOJIOCOM BHYTPb KaTyILIKH, Ha0Jt0/1asi OTHOBpE-
MEHHO 3a CTPEJIKON MuuMamiiepMerpa. M3mensiite ckopocts Maraura. o
Ha0JII0/1aeTe MpU STOM?

0)  3apucyiiTe cxeMy 3TOTr0 OIbITa B TaOJIMILy, yKa3aB HallpaBJIeHHUE TOKa B 11e-
nu (¢ moMoIIbIo npaBuiia JIeHia).

OmnbIT Ned

B)  IloBTopuTe onbIT Ne3, BbIABUTasi MAarHUT FO’KHBIM MOJIFOCOM U3 KaTYILKH.
r) 3apucyiiTe cxemy 3TOro OmnbITa B TAOJIUILy, YKa3aB HalpaBJIeHUE TOKA B Ie-
nu (Cc moMoIIbIo mpaBuia JleHma).

4. Cnenaiite BBIBOJ O MIPOJICIIAHHON padoTe.

5. JlaiiTe OTBET Ha BOMPOC: B KaTYLIKY BABUTAIOT MarHUT OJMH pa3 ObICTPO,
Ipyrou pa3 MeasieHHO. OIMHAKOBBIN JIU 3apsl IEPEHOCUTCS IPU 3TOM IO KaTyIl-

Ke?
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JlaGopaTopHnasi padora Ne§ U3mepeHue JJIMHBI CBETOBO BOJHBI

[{eab: KCIEpUMEHTAIBHO U3MEPUTH JINTMHY CBETOBOW BOJIHBI JIJISI KPAaCHOTO U (M-

OJIETOBOTO y4acTKa CIIEKTpA.

O6opynoBanue: audpakiuonHas pemierka ¢ nepuojgoM 0,01 MM, mraTus, TMHEHKa

C JepyKaTelIeM JUIS PEIISTKA W YePHBIM 3KPAaHOM CO IIEIbIO MOCPEINHE, KOTOPBIH

MOJKET IePEMEeIAThCS BJIOJIb TWHEHKH, UICTOYHHK CBETA.

XoJ paboTHI:

1. Cobepute dKCIIEpUMEHTAIBHYIO YCTaHOBKY. PaccmaTpuBast 1mens B dKpaHe

CKBO3b JH(PPAKITMOHHYIO PEIIETKY, Ha0It01aiTe TU(PAKIIMOHHBIC CTICKTPHI.
YcTaHOBUTE PENIETKY B JAepiKaTese TakK, YTOOBI IOJIO0CHI CIIEKTpa pacroJiiara-

JIMCh MapaJUICIIbHO MIKAJIC 3KpaHa.

MaxkcCumym caera .

-

\

\

6

uuuuumkq:mun
8

Pewerka

JKpaM

2. CpnenaiiTe ONBIT M1 HEOOXOIUMBIC U3MEPCHUS:
a) MI3MepbTe pacCTOSHUE @ - PACCTOSTHUE OT PEIICTKU JI0 YKpaHa.
0) I3amepbTe paccrossHue b 10 (PHOJIETOBOTO Kpasi CIIEKTpa CIpaBa WM CJIeBa
OT IIEHTpa IIEeJIN B IKPaHE.
3. Cpenaiite pacué€rhl:

a) BBIUHNCJIIUTC AJIMHBI BOJIH (bHOHeTOBOFO u KpaCHOFO CBETa 110 (bOpMyJIei
_ db
Jl -

ka
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r7ieA- JJIMHA CBETOBOW BOJIHBI, k— HOMEp MakcuMyMa;d - mepruo Tu(paKkimoHHON

PELIETKU.
ACIDH om

AKIJE[C _

M.

6) CpaBHI/ITe IMOJICYCHHBIC PC3YJIbTATHI C TaOJIMYHBIMHU JaHHBIMUW JJIA OJJIMH

BOJIH (I)I/IOJIGTOBOFO M KpaCHOIo CBCTA.

4. Pe3ynpTaThl U3MEPEHUM U BEIYUCICHUM 3aUIIUTE B TAOIHILY:

BeT
1 d,m K aM b, m Am
W3JTyYeHHs
DduoaeToBbIi 107 1

Kpachsrit

107

1

5. Cpuenaiite BBIBOJI O IPOJIeNIaHHON padoTe.

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

CUOHHOTO?
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