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BBenenue

[{enas maHHOTO MOCOOWS — MOMOYh CTYJCHTAM BBITIOJHUTH JIA0OPATOPHBIC pa-
00ThI, TPETYCMOTPEHHBIE MPOTPAMMOU MO (PU3MKE, HAYUYUTh MPABWIHHO OMpe/ie-
JISATh MOTPEITHOCTH M MPOU3BOIUTH HEOOXOAUMYIO YUCIOBYIO 00pabOTKYy pe3ylib-
TaTOB JJA0OPATOPHOI0 SKCIEPUMEHTA.

Bech npoliecc BhIMOTHEHUS TA0OPAaTOPHBIX PabOT BKIIOYAET B ceOsl TEOPETH-
YECKYI0 MOJATOTOBKY, O3HAKOMJIEHHE C MpUOOpamMu U COOPKY CXeM, MpPOBEACHUE
OTIBITA W W3MEPEHHM, YUCIOBYI0O 00pa0OTKYy Pe3yibTaToB JabOpPaTOPHOTO JKCIIe-
pUMEHTA U C/Iauy 3a4eTa 10 BBIIIOJIHEHHON paboTe.

Teopemuueckas no02omoska

Teopernueckas moaroroBka HeoOXoauMa AJis MPOBeCHUS (PU3UUECKOTO IKC-
MEPUMEHTA, JTOJDKHA MPOBOJUTHCS CTYJICHTOM B MOPSJIKE CaMOCTOsITEILHON BHEa-
yAUTOPHOM paboThl. Ee crneayeTr HaunHaTh BHUMATEILHBIM Pa300poOM pyKOBOJICTBA
K JaHHOM J1abopaTopHOi padoTe, a [ij1si OoJiee TIIyOOKOro U3y4eHHUs] paccMaTpuBa-
€MOTO SIBJICHUSI PEKOMEHIYETCsI 0OpAaTUThCS K JIUTEPAType, YKa3aHHOU B PYKOBO/I-
CTBE.

Oco06oe BHMMaHUE B XOJ€ TEOPETUUYECKOW MOATOTOBKH JOJDKHO OBITH 0o0Opa-
IIEHO Ha MOHUMaHKUe PU3NYECKOM CYIIHOCTH Mpoliecca.

JJisi cCaMOKOHTPOJISI B KaX/10M paboTe MPUBEIEHBI KOHTPOJIbHBIE BOMIPOCHI, HA
KOTOPBIE CTYJICHT 00513aH 1aTh YETKHE, TPABUIIBHBIC OTBETHI.

TeopeTndeckass MOATOTOBKA 3aBEPIACTCS MPEABAPUTEIHHBIM COCTaBICHUEM
OTYETa CO CIAECAYIOIIUM MOPSAKOM 3aIMNCEH:

1. Ha3Banue pa®oThlI.

2. Llemb paboTHI.

3. OOGopynoBaHue.

4. Xon paboThI (BKIIOYAET PUCYHKHU, CXEMBbI, TAOIUIBI, OCHOBHBIC (DOPMYJIBI
JUTSL OIIpe/IeNIeHUs] BETUYHH, a TaK ke pacdyeTHble (OPMYJIbI IS ONPEIeTICHUs T10-
TPEUTHOCTEH U3MEPSAEMBIX BEJTUYUH ).

5. Pacuersl — OKOHYaTeNbHAs 3aMUCh PE3YIbTATOB PaOOTHI.



6. BriBog.

Kpumepuu oyenox nabopamopmuwix pabom

Omenka «5» (OTIUYHO) CTABUTCS, €CIIM CTYJICHT BBIMIOJIHAET Pa0OTy B TIOTHOM
o0BeMe ¢ COOMI0IEHUEM HEOOXO0UMOM TTOCIIeIOBATEIFHOCTH TIPOBEICHUS OTIHITOB
U U3MEPEHUM; CAaMOCTOSITENIbHO U PallMOHATBHO MOHTUPYET HE0OXoaumMoe 00opy-
JIOBaHUE; BCE OIBITHI MTPOBOJUT B YCIOBHUSAX U PEKUMAX, 0OSCIECUNBAIOIINX TTOJTY-
YEHUE MPaBUIILHBIX PE3YJIbTATOB U BBHIBOJIOB; COOJIIOIAET TpeOOBaHUS MpaBUIl O€3-
OITACHOTO TPYJa; B OTYETE NMPABMIIHBHO M aKKypPaTHO BBIMTOJHICT BCE 3aIMCH, Ta0-
JIUITBI, PUCYHKH, YEPTEKH, Tpad¥KH, BEIYUCICHUS; TTPABUIHLHO BBITIOJHICT aHAIU3
MOTPEIIHOCTEM.

Onenka «4» (XOpoOI0) CTaBUTCS, €CIU BBIIOJIHEHBI TPeOOBaHUS K OLICHKE 5,
HO OBLIO JTOMYIIIEHO /IBa-TPU HemodeTa, He Oosee OAHONM HerpyOoil OMUOKH U OJI-
HOTO HeJoYeTa.

Ouenka «3» (YIIOBIETBOPUTEIBLHO) CTAaBUTCS, €CJIM paboTa BBHIMOJHEHA HE
MOJIHOCTBIO, HO OOBEM BBITOTHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOIYYUTH Mpa-
BUJILHBIC PE3YJIbTAThl M BBIBOJBI, €CIIM B XOJC MPOBEACHUS ONbITA U M3MEPCHUM
OBLIM TOMYIIEHBI OLINOKH.

Ornenka «2» (HEyJIOBJIETBOPUTEIBHO) CTABUTCS, €CJIM pabOTa BBHIMOJHEHA HE
MOJTHOCTBIO M 00BEM BBIMOJTHEHHON YacTh pabOThl HE MO3BOJSET CAeNaTh Mpa-
BUJILHBIX BBIBOJIOB; €CJIM OMBITHI, HU3MEPECHUS, BHIYUCIICHMSI, HAOTIOACHUS TPOU3-
BOJWINCH HEMPABHIIBLHO.

Bo Bcex ciydasix OIleHKa CHMXKAeTCs, €CIM CTYJEHT He coOiroman TpeboBa-
HUM TIpaBmII 0€30I1aCHOTO TPY/Ia.

JlaGopaTopHbIe paObOTHI BBITTOJHSIOTCS 0 TUCBMEHHBIM HHCTPYKIIUSM, KOTO-
pbie TIPUBOAATCS B JaHHOM mocobun. Kaxkaas MHCTPYKIHSI COACPKUT KpaTKhe
TEOPETUYECKHUE CBEJICHUS, OTHOCSIIUECS K JTaHHOW paboTe, mepeueHb HeoOXOoau-
MOTO OOOpYAOBaHMS, MOPSIOK BBITIOJIHCHUSI PaOOTHI, KOHTPOJBHBIE BOMPOCHI U
JUTEPATypy.

BuumartenbHoe M3ydeHHE METOAMYECKUX YKa3aHUl MOMOXXET BBINOJHUTH

pabory.



IIpaBuia no 6e30MacHBIM yCJI0OBHAM TPyAA

1. ByapTe BHUMATENBHBI, AUCHUIUIMHUPOBAHHBI, OCTOPOKHBI. TOYHO BBITIOJIHSINUTE
YKa3aHUS YUUTEIIS.

2. He ocrasnsiite pabouee MecTo 0€3 pa3pelieHns YUUTes.

3. Pacnonaraiite mpubopsl, Matepuanbsl, 00OpyJoBaHUE Ha pabouyeM MecTe B
MOPSAKE, YKA3aHHOM YYUTEIIEM.

4. He nepxxute Ha paGouem MecTe MpeaMeEThI, He TPEeOYIOIIMECs JIJIsl BHIMOJIHE-
HUA 3aJaHUSs.

5. [lepen TeM Kak NPUCTYNUTH K BBIMOJIHEHUIO PA0OTHI, TIIATEILHO U3YUHTE €€
OINHMCAHME, YSICHUTE XOJ] €€ BHIOIHEHUS.

6. [Ipu ucnonb30BaHUU BECOB B3BEIIMBAEMOE TEJIO KJIAAYT Ha JIEBYIO YalIKy
BECOB, a Pa3HOBECHI HA MPABYIO.

7. B3BemmuBaemMoe TEN0 U pa3HOBECHI HYKHO OIYCKaTh HAa YalllKU BECOB OCTO-
POKHO, HE POHSIA HX.

8. [Ipu okoH4YaHUM PabOTHI C BECAMH Pa3HOBECHI M TUPU MOMELIAIOT B PyTsp,
a HE Ha CTOJL.

0. [Ipu pabore ¢ AMHAMOMETPOM HEJb3sl HArpyaTrb €ro Tak, YTOObl JIMHA
NPY>KUHBI IPEBbIIIANIA OIPAHUYUTENb HA LIKAJIE.

10.  Tlpu BeIMOIHEHUU JAOOPATOPHBIX PadOT, B KOTOPHIX MPUMEHSIOTCS HUTKU,
MOMHUTE, YTO UX HEIb3d 0OpHIBATH MaIbl[aMH, HAI0 UCIIOJIb30BATh HOKHHUIIBIL.

11. IIpum onmyckaHuu rpysa B XKHUJIKOCTb, HEJIb3sI PE3KO OTIYCKATh €TO0.

12. Tlpu ucONIB30BaHMM pblYara-IMHEHKA HE 3a0bIBaliTe MPUIECPKUBATH CBO-
OOJHBIN OT IPy30B KOHEL PYKOM.

13.  TlpousBomute COOpPKY SIEKTPUUCCKUX IETEH, N3MEHEHUSI B HUX, MOHTaX B
HUX TOJBKO IIPHU OTKJIFOUEHHOM UCTOYHUKE MUTAHUS.

14.  He BxrouaiiTe ICTOYHUK MUTAHMS 0€3 pa3pelieHUs yIUTEIs.

15. IlpoBepsiiiTe HaIM4yue HANPSHKEHUS HA MCTOYHMKAX MHUTAHUS WIM JPYTUX

4acTsX MEKTPOYCTAHOBKH € MTOMOILBIO MpUOOpa JIsl U3MEPEHUS HAIIPSHKEHUS.



16. Cnenure, 9TOOBI M30JIALNS MPOBOJOB ObLJIa UCIIPABHA, & HA KOHIIAX MPOBO-
0B ObUTM HaKOHEYHUKHU. [Ipu cOOpke 3/1eKTpUUecKo 1enu MpoBoIa pacoiarai-
T€ AKKYypaTHO, @ HAKOHEYHUKH TUIOTHO COCIMHSNUTE C KIIEMMAaMHU.

17. BeimonusWTe U3MEPEHUS U HAOMIOACHUS, COOMI0as OCTOPOKHOCTD, YTOOBI
CIy4ailHO HE€ MPUKOCHYTHCS K OTOJICHHBIM MPOBOAaM (TOKOBEIYIIMM YacTsM,
HaXOJISIIIIUMCS MO HATIPSIKEHUEM ).

18. Tlo oxoHyaHuu pabOTHI OTKIIOUNTE MCTOYHHUK MUTAHUS, TTOCIE Yero paszoe-
puTe 2JIEKTpUYECKYI0 1enb. OOHAPYKUB HEUCTIPABHOCThH B DJIEKTPUUYECKUX YCTa-
HOBKAaX, HAXOJSAIIMXCA O] HAMIPSYKEHUEM, HEMEJJIEHHO OTKIIFOYUTE UCTOYHUK TO-

Ka ¥ COOOIIUTE 00 3TOM YUHUTEIIO.



JlaGopaTopHnasi padora Nel U3ydyeHue ABUKEHUS TeJ MO OKPYKHOCTH

Ienp: onpenenuTs HEHTPOCTPEMUTEIIBHOE YCKOPEHHUE IAPUKa IIPU €r0 paBHO-
MEPHOM JIBU’KEHHUHU 110 OKPY>KHOCTH.

O6opynoBaHue: MTATUB ¢ My(TON U JANIKOM, IEHTA U3MEPUTEIbHAS, LIUPKYJIb,
JTMHAMOMETDP J1Ta00paTOPHBIHN, BECHI C pa3HOBECAMH, IIAPUK HA HUTH, JIUCT OyMaru,
JuHEeWKa, mpooKa.

Xon paboTHI:

1. Onpenenure maccy mapuka.

2. Illapuk, MoABEMICHHBIM HA HUTH, 3aKPENIUTE B JIAIIKE IITATUBA.

3. Boruepture Ha aucTe OymMaru OKpy)HOCTh pagunycoMm 20 cM.

4. IlITaTuB ¢ MasITHUKOM PaCIOJIOXKUTE TaK, YTOOBI IPOJOJIKEHNUE HUTH TIPOXOJIH-
JI0 Yepe3 UEHTP OKPYKHOCTH.

5. B3sB HUTH MasIbllaMU y TOYKH NOJIBECA, TPUBEINTE MAsITHUK BO BpallaTEIbHOE
JBUYKEHUE HaJ JINCTOM OyMaru Tak, 4TOObI IIAPUK OMKUCHIBAII TAKYIO K€ OKPYIK-

HOCTb, KaK 1 HAYCPUCHHAsA Ha 6yMare.

Puc.178
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6. U3mepbte Bpemst 20 MOTHBIX 000POTOB MAasTHHUKA.

7. PaccumTaiite nepuoj oOpamienus masitHuka o ¢popmyne: T = tep./N

8. PaccunraiTe 3Ha4EHUE LIEHTPOCTPEMUTEIBLHOTO YCKOPEHHUS: a1 = 47* R/ T?

9. Onpenenure BHICOTY MasgTHUKA. JIJI TOTO U3MEPHTE PACCTOSHUE MO BEPTUKAIH
OT IIEHTpa IIapuKa J0 TOYKH MOoJIBeca.

10. Paccuuraiite 3HaueHue yckopeHus mo ¢popmyiie: a = g R/ h.



11. OTTAHUTE TOPUZOHTAIBHO PACIIOI0KEHHBIM TMHAMOMETPOM IIAPUK HA pac-
CTOSIHUE, PAaBHOE PaANYCy OKPYHOCTH, U UBMEPHTE MOAYJIb PABHOJICUCTBYIOLIEH
CUJIBI

12. OTTSAHUTE TOPU30HTAIBHO PACIOJI0KEHHBIM JUHAMOMETPOM IIAPUK HA pac-
CTOSIHUE, PAaBHOE PaANyCy OKPYHOCTH, U UBMEPHTE MOAYJIb PABHOICHCTBYIOLIEH
CWJIBL, KOTOpas paBHA CWJIE YIIPYTOCTH IPU PACTSKEHUU IPYKHAHBI.

13. Ucnonb3yst BTOpoi 3akoH HbloTOHA, paccunTaiiTe 3HaYE€HUE LIEHTPOCTPEMU-
TEIBHOTO yCKopeHus: az = F/m.

14. Pe3yabTaThl U3MEPEHUI U BHIYMCICHUI 3aHECUTE B TAOJIHUILLY.

15. CnenaiiTe BBIBOA 10 JTaHHBIM PE3YJIbTATOB OIBITOB, CPABHUB a1, a3, a3,

Brimonnenne paboThl

Ne ombiTa

= =
= < = =X = <
S S = = = £ =
S S = = 2 g =1 = 2 g g
& g = S g g o = [ =N E% £
o) S = s & s 8 & Qo < o = [T )
= Z Q o (=9 5
Q7 o7 = « NS & a O . o 5 o = o = o
o M > S = [SR =R S . S . o
4 © = S S 9 O R =
o Q Q o < 2 <
= > S < = o g = o = o« 3}
3 = s | = : : s g I
5 S A =3 = & =
P M 22 2 = &

a3, m/c?

[\

16. Jlaitre oTBET HA BOMpPOC:
a. [Touemy mpu BBITIOJIHEHUH PAOOTHI ONPEICIISIIA BPEMs, 332 KOTOPOE COBEPIIIACTCS
HEOOJIBITIIOE YUCI0 000POTOB?

0. Onpenenure TUHEHHYIO CKOPOCTh TEJIa MO PE3yJIbTaTaM OIBITOB.




JlabopaTopHasi padora Ne2 OnpenesieHne yCKOPeHUs CBOOOTHOI0O MaleHUSA
NP OMOIIYA MAasITHUKA
Lenb: onpeaenuTs yCKOPEHUE CBOOOAHOTO MaACHHSL.
OOopy1oBaHuUE: IITATHB, IIAPUK HA HUTH, Yachl, TUHEHKA.
Xon paboThl:
1. CoOepute SKCIEPUMEHTAIIBHYIO YCTAaHOBKY.
YcraHoBUTE IITATUB HA KPAKO CTOJA U MOJBECHTE K HEMY IIAPHK TaK, YTOObI OH MOT, CO-
BeplIaTh KojeOaHusl He Kacasch, nona (1-2 ¢cM ot nomna). JlmmHa HUTH [0kKHA OBITh
MAaKCHMaJbHO BO3MOKHOM.
2. Cpnenaiite HEOOXOUMBIE U3MEPEHUSI:
a)  M3meppTe IMHENWKON JUIMHY {MAsTHHUKA.
[= M.
0)  OTKIOHUTE APUK B CTOPOHY HA 5-8 CM. U, OTIYCTUB €r0, OTcunTanTe N;
= 50 monHbIX KoseOaHui mapHKa. 3aMepbTe M0 CEKYHAOMEPY BpeMs], 1B TEUEHUE
KOTOPOT'O OHU COBEPIIAIHCH.
B)  OmbIT noBTOpUTE €lI€ 2 pa3a, U3MEHUB KOJMYECTBO MOJHBIX KoJeha-
HHUM.

3. Cpenaiite pacyérsl:

t
a)  Ompenemure nepuop konedanuii no popmyne: T =_

N
T 1= C.
T 2= C.
T 3= C.
4-2-£
6)  Onpenenwre yckopeHHe CBOOOTHOTO MafeHUs TI0 (hopmyIie: g = 2

g1= -z

M
&= 2
g3= =

(%]

B) Haiigure cpeanee 3HaueHne yCKOPEHUsI CBOOOIHOIO MajieHus 1o (popmyse:
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__Bit+Bz+E3
P 3

4. Pe3ynbTaThl UI3BMEPEHUH 1 BHIYMCIICHUIA 3aHECUTE B TAOJHILY:

Ne omnbi- M g il
I m N t,C T, c g P2
Ta €
1
2
3
) i
5. CpaBHuUTE MOTYYEHHBIN PE3YJIBTAT g (E—z]c TaOJIMYHBIM 3HAYCHHUEM YCKOPEHUS

CBOOOIHOIO MMaICHMS.
6. CrenaiiTe BBIBOJ O IIPOJICIIAHHOM paboTe.
7. JlafiTe OTBET Ha BOMPOC: KaK U3MEHHUTCS TIepUOo/1 KoJieOaHUl HUTSHOTO Ma-

ATHUKA, €CIIV JUIMHY HUTH YMEHBIINTH B 2 pa3a?



JlaGopaTopHnasi padora Ne3 U3yueHune 3aK0oHA COXPAHEHHUS MEXaHUYECKOI
JHEPrum
Llenb: HAYYNUTbCS U3MEPATH MOTEHIIMATBHYIO SHEPIUIO MOJHSATOIO HAaJl 3€MIIEH Te-
7a U Je(OopMHUpPOBAHHOW MPYXKUHBI; CPABHUTH JBAa 3HAYCHUS MOTEHIUAIBLHOU
DHEPIUU CUCTEMBI.
OO6opynoBaHue: MTAaTUB ¢ My(QTON W JANKOW, TUHAMOMETpP JaO0OpaTOPHBIN, JIK-

HelKa, rpy3 Maccoi m Ha HUTH JJIUHOM 1.

Xon paboTHI:

1. Colepute yCTaHOBKY, MOKa3aHHYIO Ha pH- i

cyHke. JMHAMOMETp yKpeIUIsieTcsa B JanKe ITaTH- — 5 204
Ba! | E:

2. [IpoBeanTe ONBITHI U HEOOXOJUMBIE U3MEPE- &
HUSA: P

a) [IpuBsxure rpy3 K HUTH, Ipyroll KOHELl HUTU Q

IIPUBSDKUTE K KPIOYKY IWHAMOMETpPAa U HU3MEPBHTE S \ N

BeC rpysa P=m-g (B maHHOM cily4ae BEC Ipys3a pa- /77 oo\

BEH €0 CHJIC TSIHKECTH).

0) Usmepswte minHy | HUTH, HA KOTOPOW MPUBSI3aH TPY3.

B)  Iloguumure rpy3 10 Touku 0 (OTMEUEHHOM Ha TUHAMOMETDE).

r) Otnycrure rpy3, U3MEpbTE NMHAMOMETPOM MaKCUMAJIbHYIO CHUJy YIpPYTro-
ctu Fy,, ¥ TMHEHKON MaKCHMalIbHOE PacTsKEHUE NMPYKHUHBI Al, OTCUMTBIBAs €70 OT
HYJIEBOTO JIEJICHUS JTMHAMOMETPA.

3. Crnenaiite pacu€Thl:

a)  Bwruucaure BbicOTy, ¢ KOTOpO# magaet rpy3: h =1+ Al (3To BbicoTa, Ha KO-
TOPYIO CMEIAETCS LUEHTP TSKECTU IPy3a).

0)  BwruucanTe moTEHIMATLHYIO YHEPTUIO MOAHATOTO Tpy3a E', =m-g - (1 + Al).
B)  Brruuciure sHepruro nedopmuposannoi npyxusbl E"; = Fyp, -Al/2.

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

3HCpFHI71 COoBIIaAarOT HE COBCCM TOYHO.
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4.

5.

Pe3ynbTarhl u3mMepeHnii U BEIYUCICHUN 3aHECUTE B TAOJIHILY:

P=m-g, H

I, m

Al, M

Fyp, H

h=1+Al,™m

E'y, b

E"r[, I[)K

CrenaiiTe BBIBOJI O MPOJAEIAHHON padoTe.
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JlaGopaTopuas pabora Ne4 IlpoBepka 3akona I'eii-JIroccaka

Lens: uccnenoBath M300apHBII MPOLIECC; CAENATh BBIBOJ O BBINOJIHEHUH 3a-
koHa ['eii-JIroccaka.
O6opynoBaHue: CTEKJIsiHHas TpyOKa, 3amasHHas C OJHOrO KOHLA, JUIMHOU
600 MM u guamerpoM 8-10 MM, nMIMHApUYECKU cocyr anuHod 600 MM u
nuameTpoM 40— 50 MM, HaMOJIHEHHBINA rops4Ye BoJoH (t 600C), CTakaH C BO-
0¥ KOMHAaTHOW TEMIIEPATYPBI, INIACTUINH, TEPMOMETP, JINHEHKA.
Teopernueckue cBepe-
HUSA
[Ipn mocTossHHOM naBiieHUH p 00beM V 1IeanbHOro raza MEHseTcs Ju-
HEWHO C TEMIIEpaTypou.

To emV:VD (1 + at),

rae V(O — HavalbHBIA 00BEM, ¢ — Pa3HOCTh HAYAJIIBHOM M KOHEYHOMN TeM-

neparyp. KoadduumeHt TtemnoBoro pacmmpeHus HWICANbHBIX Ta30B o =

(1/273,15)K 1 OJIMHAKOB JUUISI BCEX r'a30B.

[Iporiecc U3MeHEHHsI COCTOSTHUS TEPMOJIMHAMUYECKON CHUCTEMBI TIPH TTOCTO-
SSHHOM JaBJIEHWUU Ha3bIBACTCS M300apPHBIM (OT Iped. baros — Bec, TAKECTb).

3akoH OTKpHIT Ppaniry3ckum ydeHbiM XK. ['eit-Jlroccakom B 1802 1. u Hesa-
Bucumo ot Hero J[x. Jlaneronom B 1801 r.

3akon leit-JIroccaka, Kak U JIpyrue ra3oBble 3aKOHBI, SIBISIETCS CIIEJI-

CTBUCM YpPAaBHCHHA COCTOSAHHUA HACAIIBHOTO TIa3a. OTO CTAHOBUTCA OYe-

V=V, (1 + at),

BUJIHBIM, €CJIM B 3aMEHHUTH ¢ Ha a0COJIOTHYIO TEMIIepaTypy

T=1t + 273,15, a xoopPULUEHT pacIIUPEeHUsI @ — €ro YUCICHHBIM 3HAaUYE€HHEM

1/273,15:

= const npu p = const.

(<

Vy ————
273,15 i
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Jlnst raza maHHOM Macchl OTHOIIGHHE O0ObeMa K TeMIlepaType TOCTOSHHO,
€CJIM JaBJICHUE ra3a HE MEHSETCS.
V
— = const npu p = const.
Cormacuo T , 00bEM rasa JUHEHHO 3aBHUCHUT OT

TEMIIEPATYPBI IIPX TOCTOSITHHOM JIABJICHUU:

Xoxa paboTsl:
™y T -
A i
3 L= 2
g i
| Y |
_
a) 6) B) r)

1. U3mepbTe nmuny npooupku 1.

2. ITomecTuTe MPOOUPKY OTKPHITHIM KOHIIOM BBEPX B TOPSUYIO BOAY IS
nporpeBaHusi BO3ayXxa B NpoOupke He MeHee 2 — 3 muHyT. B »3TOM ciyuae
o0beM Bo3ayxa V] paBeH o0beMy CTEKISIHHOM TpyOKH, a Temmeparypa —
TeMIeparype ropsyes Boabsl 1]. OTo — mepBoe coctosiHue. M3meppre Temrie-
patypy ropsiueu BOJbI t].

3. Uro0OsI npu nepexojie Bo3ayxa BO BTOPOE COCTOSTHUE €ro KOJIMYECTBO

HE U3MEHUJIOCh, OTKPBITHIN KOHEI] CTEKJISTHHOW TPYOKH, HAXOJAIICIHCS B TOpsSYei
BOJI€, 3aMaXXbTe MIacTUIMHOM. [locie aToro TpyOKy BBIHBTE M3 COCYyla C Topsiyeit
BOJIOM M 3aMa3aHHBIA KOHEI OBICTPO OMYCTUTE B CTAaKaH C BOJOW KOMHATHOM
TEMIIEPATYPHI, & 3aT€M MPSAMO NOJA BOJAOM CHUMUTE IuacTwinH. [lo mepe oxiia-
XKICHUS BO3/lyXa B TpyOKe BoJia B HeW OyAeT MOITHUMAThHCS.

4. OcTtaBbTe MPOOUPKY OTKPHITHIM KOHIIOM BHHU3 B XOJIOJJHOM BOJIE HECKOJIBKO
MUHYT. V3MepbTe Temmeparypy XoJiogHoW Bojubl t2. HaGmromaiite moabEéM Bo-
JIbI B IpOoOUpKeE.

5. Tlocne mpekparieHust moabeMa BOJIbl B TPyOKe 00beM BO3AyXa B HEH
cranetr paBHbIM V2 < V1. lyig TOoro 4roObl 1aBiIeHUE BO3AyXa B TPYOKe OCTAIOCH

15



TEM JK€, YTO U B TMEPBOM COCTOSHUHU, T.€. PAaBHBIM aTMOC(EpHOMY, HEOOXO-
JMMO TIOTPY3UTh TPYOKY Ha Takyr TiyOWHY, YTOOBI YPOBHH BOJIBI B TPYOKE U B
CTaKaHEe CTaJH OJUHAKOBBIMH. JTO OyJIET BTOPOE COCTOSHHUE BO3JyXa B TpPYyO-
K€ TpH TEeMIIepaType OKpY)KaroIero Bo3ayxa T2, T.e. BBINOJHICTCS YCIOBHE

n300apHoro npoiecca P=const. I3mMepbTe BRICOTY BO3/1yXa B TPOOUpKE [).
6. [lepeBenute Temmeparypy u3 mkaibl Llenscust B aOCOMIOTHYIO HIKAITY:
T=t+273.

7. Berauciure otHomeHus [ / 1D u T1/T2,

8. Pe3ynbpTaThl 3aHECUTE B TAOIUILY:

N3mepeno Beruucneno
Al, AT,
MM MM C C MM K K % %
9. CnemnaiiTe BBIBOJI O CIIpaBeIIMBOCTH 3akoHa I'eit — JItoccaka.

10.  JlaiiTe OTBET HA BOIPOC:

A) Tlouemy mociie MOTPY>KEHUsI CTEKJISTHHOW TPYOKH B CTaKaH C BOJIOM KOM-
HAaTHOUM TeMIepaTypbl U MOCJE CHATHUS IUIACTUIMHA BOJIa B TPyOKe MOJHUMAET-
cs?

b) [louemy npu paBeHCTBE ypOBHEH BOJBI B CTakaHe M B TPyOKe JaBJICHUE

BO3/TyXa B TpyOKe paBHO aTMOC(EepHOMY?
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JlaGopaTopHasi pabGora Ne5 M3yueHne noc/jie1oBaTeJIbHOI0 U NapajieJbHOro
COeIMHEeHUS TPOBOJHUKOB

HCJ’IBZ 9KCIICPUMCHTAJIbHO ITPOBCPUTL 3aKOHBI IOCJICAOBATCIIBHOIO W IIapalljiCiib-

HOT'O COCAUHCHUS ITPOBOJHHNKOB

O6opynoBanue:

HCTOYHHUK OJJICKTPOIIMTAHUA;, aMIICPMCTP, BOJIBTMCTP, PC3U-

ctop Ry; pesucrop R,; kiro4; coeMHUTENBHBIE IPOBOAA.

Xon paboThI:

H?)y‘lCHI/Ie MMOoCJaCaA0BATCIbHOIO COCAMHCHUA ITPOBOJHUKOB

1. IloaroToBBTE B TETPaaX TAOIUILY JJIS 3aMKCH PE3YyIHTATOB H3MEPEHUN U

BBIYMCJIICHUI:

LA

U;,B

U,,B

UlZaB

Rl,OM R2,0M R12,0M U1 R1
U; R;

3HA4YCHUC

2. Hapucyiite B TeTpaau cxemy

AJIEKTPUYECKOM LIETIH.

O

T — T
| ()
S\

3. CoOepuTe ANEKTPUUECKYIO LIETIb.

4. Omnpegenure LEHY A€JICHUS U3MEPUTEIbHBIX PUOOPOB — aMIepMeTpa U

BOJIBTMETPA.

5. Cnenaiite HEOOXOIUMbIE U3MEPEHUS:

a) 3amkHuTe 11enb. M3meppTe oO1yro crity Toka B 1ienu [u obiee Hanpsi-

)KGHI/IeUlz.

6) M3menuTe 11enp, MOKIIOYUB BOJIBTMETP K IEPBOMY pe3ucTopy R;.

B) M3mepwTe Hanpspkenue Uj.

r) M3meHute Lemnb, NOJKIOYUTE BOJIBTMETP KO BTOPOMY pe3uctopy R,

n) (16) Uzmepwte Hanpspkenue U,.
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6. Cnenaiite pacyéThl:
a) Paccuuraiite nmo popmyine obmiee HanpspkenueU, =U+ U,u cpaBHUTE C
nokaszanusamu BosibTMeTpa Uy, Caenaiite BBIBOJ O CIPABEIJIMBOCTH 3a-
KOHA JUIsl HAIIPSIKEHHUS.

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

u R
B) BBIYmMCINTE OTHOIICHUS U—i u R—i, IIPOBEPHTE CIIPABEAINBOCTH PABEH-
2 2
U R
CcTBa — = _1.
U Rs

7. CpnenaiiTe BbIBOJ O MPOJEIAHHON padoTe.
8. JlaiiTe OTBETHI Ha BOIPOCHI:
a) Kaxk Ha3bIBaeTcst mpubop [uisi USMEPEHUs CUIIbI TOKa?
0) Kak naspiBaercst mpubop /ist u3MEPEHUST HANPSHKCHIS ?
B) Kak BKirouyaercs B 1IENb aMIEPMETP JIJIsl U3MEPEHUS CHIIbI TOKa? B uem

0COOEHHOCTH TAKOTO COEIUHEHUS?

N3ydenre napauieibHOr0 COCAMHEHUS TTPOBOTHUKOB
1. TloarotoBbTe B TETpaau TAOIUITY JJISl 3aMMCH PE3YIHTATOB H3MEPEHUHN U

BBIYMCIICHUI:

U,B ILA | L,A | IpA | R,OM |R;,Om Rp,Om [ I4 R2

R
I, 1

3HA4YCHHC

2. Hapucyiite B TeTpaau cXeMy 3JIEKTpUUYECKO 1emnu (puc. 5).

: Rl |R| | (V)

¥
+—

3. CoOepuTe IEKTPUUECKYIO 11CTIb.
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4. Omnpenenure NEHY ACIEHUS U3MEPHUTEIBHBIX PUOOPOB — aMIepMeTpa 1
BOJIbTMETpA.
5. Cpenaiite HEOOXOIUMbIE U3MEPEHUS:
a) MsmepswTe obmiee Hanpspkenue B e Un o01yro cuiry Toka [,
0) M3meHuTe cxemy yCTaHOBKHU TaK, YTOObI K3MEPUTH CHITy ToKa I; u
HanpspkeHne UjHarnepBoM pe3ucTope.
B) M3menurte uenb, usmeprsre cuily Toka I, u Hanpsikenue U, Ha BTOpom
pe3ucTope.
6. Cnenaiite pacuéThl:
a) Paccuuraiite nmo dopmyne oburyto cuiy Toka I, =I1+ I,u cpaBHuTE C 1MO-
Ka3zaHusMu amrepmeTtpa Iy, Caenaiite BBIBOJ O CIPABEAIMBOCTH 3aKOHA

JJIs1 CHJIBI TOKA.

. 1 1,1
0) Paccuuraiite conpotusnenue Ry, u3 popmyisl 2. =7 T 7> IpoBEpLTe
12 i 2z

€€ CIpaBeJIMBOCTb.

I; Rz
B) Brrunciure oTHOIIEHUS L M ¢» M IIPOBEPHTE CIPABETHBOCTh PABCH-
2 1
I; Rg
CTBa — = —.
Iz Ry

7. CpenaiiTe BbIBOJ O MPOJEIAHHON padoTe.
8. JlaiiTe OTBET HA BOIPOC: M3MEHUTCS JIM ITOKA3aHUsl BOJIBTMETPA, €CIIU K JIBYyM I1a-

PAIICIIBHO COCANMHCHHBIM PE3UCTOPaAM 1106aBI/ITB C1Ic OAUH, HapaJ'IJICJ'IBHO?
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JlaGopaTopHasi pabora Ne6 Hadonenne geiicTBMsi MATHUTHOTO MOJISI

O6opynoBanue: MTATUB C My(TON U JTATTKOM, UCTOYHHUK MUTAHUS, TIPOBOJIOY-

HBI MOTOK, TyrooOpa3HbIii MarHUT, KJIFOY, COSTMHUTEIIbHBIC TTPOBO/IA.

marauTa? [Touemy?

Xona paboThl:

1. Cobepute yCTaHOBKY, MOKa3aHHYI0 Ha PHUCYHKE.
IlonHecs K IPOBOJIOYHOMY MOTKY MAarHuT, 3aMKHUTE
nenb. OOpaTuTe BHUMAHUE HA XapaKTEp MAarHUTHOTO
B3aMMOJICHCTBHSI MOTKA U MAarHUTA.

2. IlongHecuTe K MOTKY MarHUT JPYTMM IOJIFOCOM.

Kak n3Menusncsa xapaktep B3aUMOJECUCTBHUS MOTKA U

3. IloBTOpPHUTE OMBITHI, PACIIONOKHUB MAarHUT C APYTOM CTOPOHBI MOTKA.

4. PacniosioxuTe MpOBOJIOYHBI MOTOK
TaK, KaKk 3TO IMOKa3aHO HAa PHUCYHKE.

ABJICHUE. 3apUCyUTE CXEMY OIIbITA.

5. B pabote paccMoTpuM B3auMOjICH-
ToM. Kak M3BECTHO, B COJICHOMJEC IO

HOE T0JIe, KOTOpoe OyJeT B3auMo Ie-

MEXIy IIOJI0CaMM MarHuTa
3aMKHYB IIeTb, HAOIrOJalTe

CnemalTe BBEIBOJIEL.

CTBHUC COJICHOMOAAa C Mar”Hu-

TOKOM BO3HHMKACT MArHuTt-

CTBOBATb C IIOCTOSHHBIM

MAarHuToM. HpOBeI[CM CCPHUIO0 M3 YCTBIPEX OIIBITOB C PA3JIMYHBIM PACITIOJIOKCHU-

CM KAaTYIIKW 1 MAarHuTra. Cnez[yeT OXHNAaaThb, 4YTO UX BSaHMOI[CﬁCTBHC TAaKXKC 6y,HeT

pa3IMYHbIM (MIPUTATUBAHUE WU OTTAJIKMBaHUE). BoIoTHEeHne paboThI:

HabGntonaembie sBieHHs y100HO IPEICTaBUTh B BUJE PUCYHKOB:

Ha pucyHnke yka3aTh HampaBlieHHE€ MAarHUTHBIX TOJICH KAaTyIIKHU (a TaK e MOJroca

KaTyIHKI/I) N Mar"auvTa, pe3yJibTaT BBaHMOﬂCﬁCTBHH (OTTaJIKI/IBaeTCH WK IIPUTATU-

BACTCA):
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G
(e

I[J'ISI TOYHOCTH IMOCTPOCHHA I/1306pa}KCHI/Iﬁ HCHOHBSYﬁTC IIBCTHBIC PYYKH HIIA Ka-

paHaalu.
Hapucyiite katymky ¢ TOkoM (yka3aTh HalpaBJICHUE TOKA B BUTKAX) U MOKAXKUTE
HaIpaBJIeHUs MOJIOCOB €€ MarHuTHOTO nojs. Kakum mpaBuiiom Juist onpeaeneHus

TIOJIFOCOB MOJIB30BAIUCH?
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JlabopaTopHasi padora Ne7 U3yuenne siBjieHNUs 3JIEKTPOMATHUTHOM NHIYK-
107071

]_[CJ'IBI Y6CI[I/ITBCH B BBIIIOJIHCHHH 3aKOHAaA BHGKTPOMaFHHTHOﬁ HMHAYKOWH U IIpaBU-

na Jlenna.
O6opynoBaHue: MHJUTUAMIIEPMETP, UCTOUHHUK TOKA, ABE KATYIIKU C CEPACUHHKA-

MU, KIIIOY, COCAUMHUTCIIBHBIC IIPOBOJAA, MAaIrHUTHAA CTPCJIKA, IBCTHBIC KapaH/allH.

Xox paboThl:
1. Cobepute IeKTPUIECKYIO 1eMb, COSTMHUB KIEMMbI MIJUTHAMIIEPMETPA U
KaTYIIKU
2. [ToaroroBbTe B TETpaau TaOIUILY JIJIsl 3aITUCH PE3YIHTATOB HAOIIOACHUMN:
Ne
CxeMa onbITa BBIBOJI M3 OoIIbITA
onbITa

5 /————0, -
[s]+

B
 sinees
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3. CrenaiiTe ONBITHI U 3aMUINNATE CBOW HAOIOICHHS B TAOIHUILY:

OmnbiT Nel

a)  BBoauTe MarHuUT CEBEPHBIM IMOJIIOCOM BHYTPb KaTYIIKU, HAOII01ast OJTHO-
BPEMEHHO 3a CTPEIKON MummamnepMerpa. M3mensiite ckopocts Maraura.Uro
Ha0Ir01aeTe Mpy ATOM?

0)  3apucyiiTe cxeMmy 3TOTo OIbITa B TAOJIMILy, YKa3aB HaIIpaBJIEHUE TOKA B I1e-
nu (c moMoIibio mpasuia Jlenna).

OnpiT Ne2

a)  IloBropute onbiT Nel, BbIABUTasi MATHUT CEBEPHBIM MOJIOCOM U3 KaTYIIKH.

0) 3apucyiTe cXeMy 3TOro OIbITa B Ta0IUITy, YKa3aB HaIllpaBJICHHE TOKA B I1e-
1 (C TOMOIIIBIO NpaBwiIa JIeHna).
OnbiT Ne3

a)  BBoaWTe MarHUT Y0KHBIM TIOJFOCOM BHYTPh KaTYIIIKH, HA0JI01ast OTHOBpE-
MEHHO 3a CTPEJIKOW MuuTHamMmnepmerpa. M3smensiite ckopocTs MarauTa. Uto
Ha0Ir01aeTe MPU ATOM?

0)  3apucyliTe cXeMy TOTO OIbITa B TAOJIMIY, YKa3aB HAIPaBJICHUE TOKA B IIe-
nu (c moMoIIbIo npasuia JleHia).

OmnbiT No4

B)  [loBTropuTe ombIT No3, BeIIBUTast MATHUT FO’KHBIM TIOJIFOCOM W3 KaTYIIIKH.
r) 3apucyiiTe cxemy 3TOro OIbITa B TAOIUILy, YKa3aB HaIllpaBJIeHUE TOKA B Iie-
1 (¢ moMoIIIbIO NpaBwiia JIeHia).

4. Crenaiite BBIBOJ O MPOJICIAHHON padoTe.

5. JlaiiTe OTBET Ha BOMPOC: B KaTYIIKY BIBUTAIOT MarHUT OJIMH pa3 ObICTPO,
ApYyrou pa3 MeaneHHO. OMHAaKOBBIN JIM 3apsA] NEPEHOCUTCS IIPU ITOM IO KaTyIl-

Ke?
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JlaGopaTopHnas pa6ota Ne§ MzmepeHue JJIMHBbI CBETOBOH BOJIHBI

[enb: SKCIIEpUMEHTaIbHO U3MEPHUTH JJIMHY CBETOBOM BOJIHBI I KpacHOro u (u-

OJIETOBOI'O y4acTKa CHEKTpA.

Oo6opynoBanue: qudpaknuonHas pemerka ¢ nepuoaom 0,01 Mm, mratus, TMHENKa

C Jep>KaTeseM JJIs PEIIETKHA M YEPHBIM 3KPaHOM CO IIENbI0 MOCPEIUHE, KOTOPHIH

MOJKET IepeMelIaThbCs BI0JIb TMHEHKH, HCTOUHUK CBETA.

Xoxa paboThl:

1. CoOGepure sKCIIEpUMEHTAIbHYIO YCTaHOBKY. PaccmaTpuBast mienb B SKpaHe

CKBO3b IU(PAKIIMOHHYIO PELIETKY, HaOmonaiTe U pakInOHHbIE CIIEKTPHI.
VYcTaHOBHTE PELIETKY B A€prKaTelie Tak, YTOObI MOJIOCH CIIEKTpa pacrosiara-

JIMCh ITapaJlICIIbHO HIKAJIC DKpaHa.

Maxcumym ceera -

-

=

Pewerxka

JKpam

2. CpnenaiiTe ONbIT M1 HEOOXOUMBIE U3MEPECHUS:
a) M3aMepbTe paccTOSHUE @ - PACCTOSIHUE OT PEIIETKU /10 SKpaHa.
0) 3mepbTe paccrosinue b 10 GUOIETOBOTO Kpasi CIIEKTpa CIpaBa WIH CJIeBa
OT IIEHTpA IIIeJIA B DKPaHE.
3. Cnenaiite pacuérhl:

a) BBIYHCIINTE AJIMHBI BOJIH @HOHCTOBOFO M KpaCHOI'o CBC€Ta I10 (I)OpMyJIe:
_ db
ﬁ' -

ka
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red- IMHA CBETOBOM BOJIHBI, k— HOMEP MakcuMyMa;d - iepuo Tu(pakimOHHON

PELIETKMU.
"lq)rm.n —

‘axpac _

M.

0) CpaBHUTE MOJCUYCHHBIE PE3YJIBTATHI C TAOJUYHBIMUA JAHHBIMU JJIS JUTHH

BOJIH CI)I/IOJIGTOBOFO H KPaCHOI'o CBCTaA.

4. Pe3ynbTaThl UBMEPEHUN U BHIYMCIICHUN 3aMUIIUTE B TAOIHILY:

mnl;zf;m d, m K »M b, m Am
duonaeToBbIit 107 1
Kpacusiii 10 1

5. Cpenaiite BBIBOJ O ITPOJIEIaHHON padoTe.

6. [aiiTe oTBET Ha BOMpPOC: YeM OTIMYaeTCS MU(PPAKIIMOHHBIN CIEKTP OT JUCTIEp-

CUOHHOI0?
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Knanos, I'. JI. XKmanos — M.: Anesanc, 2017, 572 c.
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