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MpumepHana OCHOBHaA obpa3oBaTenbHan

nporpamma OCHOBHOro obuwiero obpasosaHus

IlnanupyeMble pe3yabTaThl H3YUeHHsI YUeOHOro mpeaMeTa « Puznka»

YyeHuK Hay4YMUTCA.

OOBACHATH (pH3UUECKHE MPOIECCHl U CBOMCTBA TEI: BEMBIATH IPHUHMHHO-CIIEICTBEHHBIC
CBA3H, CTPOHTH OOBACHEHHE H3 1-2 JOrHYECKHX INMAaroB ¢ ONOpoi Ha 1-2 H3YUEHHEIX
cBoficTBa (pU3HUECKUX ABICHHUH, GH3HIECKHX 3aKOHA HJIH 3aKOHOMEPHOCTH;

IIPOBOJIUTH OMBITHI 110 HAOMIOACHHIO (GH3HUIECKUX ABTCHUH WIH PHU3UUECKUX CBOHCTE TEII;
IIPOBOJIUTE IPSAMEIE H3MEPEHHSA C HCIIOIB30BAHHEM aHAIOTOBHIX H IMH(POBHIX HMPHOOPOB;
3alUCHIBATh IIOKa3aHHUA TPHOOPOB ¢ VUETOM 3aJaHHOH aOCOMOTHOH MOTPENTHOCTH
H3MEPEHHI;

IIPOBOJIUTH HCCIIEIOBAHHE 3aBUCHMOCTEH (DH3UUSCKHX BETHYHH ¢ HCIIOIb30BAaHHEM MPIMBIX
H3MEPEHHH: TUIAaHUPOBATh HCCIEIOBAHHE, COOHpATh YCTAaHOBKY, CIEAYS IPEIOKECHHOMY
riany, UKCHPOBATh PE3YIbTAaThl MOTYUSHHOH 3aBHCUMOCTH (PH3HYECKHUX BEIHUHH B BHIIE
peTOKEHHEBIX Ta0IUIl U Tpad)MKOB, Ie1aTh BEIBOJEI IO pe3yabTaTaM HCCIIEIOBAHH;
IPOBOJIUTH KOCBEHHBIE H3MEpEeHHSA (HUINUESCKHX BEIHUHMH, CIeAysd MpeII0KEeHHOH
HHCTPYKITHH: TPH BBHIIOJTHEHHH H3MEpPEHHH coOHpaTh SKCIEPHMEHTATbHYH YCTAHOBKY H
BBEIUHC/IATE 3HAUCHHE BETHIHHEL;

coOmoaTe mpapmiaa Oe30macHOro Tpyaa IpH pabore ¢ yueOHBIM H J1a00paTOPHEIM
000pyIOBaHHEM.



Buasl skcriepuMeHTAJbLHON JeaTeJbHOCTH
Ha YpoKaXx (hbM3HUKH

¢ KpartkoBpemeHHbBIC (PPOHTAIBHBIC OIBITHI—HUCCIICIOBAHUS
[IPU U3YUYCHUU HOBOTO MaTepHaJIa.
e JlabGopaTopHble paOOTHI Ha IEIIBINA YPOK.

e JlaGopaTtopHBINl (PU3MUECKUMN TPAKTUKYM.



KPATKOBPEMEHHbBIE PPOHTAJIbHbIE
NMPAKTUHECKUE PABOTDI
NnPU USYHEHUUN HOBOIO MATEPUAIJIA

I'maBHBIE OCOOEHHOCTHM MAHHBIX INIPaKTUYECKUX PadOT COCTOAT B

CJEeIYIOIEM:

OHU NPOBOAATCA HE nocJie U3Yy4eHUsA COOTBETCTBYIOIIEro Teope-
THYeCKOoro marepmajia (Kak OOJBIIMHCTBO JiaOopaTOpPHBIX pabor,
pacCUYUTaHHBIX Ha IleJBbIM YPOK), a npu u3yyeHuu HOBOI'O Mare-
puajia ¢ LeJbI0 Pa3BUTHUA Yy ydalllUXcsA HaABBLIKOB MCCJIEeJOBaAHUSA;

yJamnigecsa B 3HAUMUTEJLHON CTENeHU CaMOCTOATEJIBHO (DOPMYJINPY-
IOT IIeJIb NPAaKTHUYECKOH PadOTHI M CTPOAT €€ ILIaH, a He CJIeAYIOT
IIONIATOBBIM HHCTPYKIIUAM;

pe3yJabTaTbl U3MEPEHUU U cAeJaHHbIe U3 paldOTHI BBIBOALI yYa-
Iiyecs 3allCBIBAIOT B TeTpaau;

HENOCPEACTBEHHO IIOCJEe IIpOoBedeHUA padoThl ydyalluecs CpaBHU-
BalOT U OOCYKJIAal0OT CBOU BBIBOJEI.
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KPATKOBPEMEHHbBIE PPOHTAJIbHbIE
NMPAKTUHECKUE PABOTDI
: NPU USYHEHUN HOBOIO MATEPUAIA

" 4. MccnepoBaHue 3aBUCMMOCTM CUMbl TSKECTM,
AEeNCTBYLWEen Ha Teno, OoT ero Macchl

HBMEPLTE C IMIOMOINNBEK B3BEIIHBaAHHA MacCy KaxxIAoro H3 IMIpenjao-
HeHHBIX BaM TeJ H pacchTaﬁTe CHJIIYy TAMeCTH, I[EfICTBYIGﬂ.IYID Ha
Eaxgoe U3 HHX. 3anuniuTe IIOJIVHeHHEBIE BaMH pe3VJILTATHIL.

HSMEPLTE C INOMOIIIbK JHUHaMOMeTpa CHJIY TAMeCTH, ﬂEﬁCTB}?Iﬂ'
MV Ha Kaxxnoe U3 InpelJlodKeHHBIX BaM TeJl. 3anuiruTe IIoJIy4eHHBbIEe
BaMH pe3yJabTaThl.

3anumure BEIBEOO H3 BAOIMX OIEBITOB.
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KPATKOBPEMEHHbBIE PPOHTAJIbHbIE
NMPAKTUYECKUE PABOTDI
nP1 USYY4EHUNU HOBOIo MATEPUAJIA

4. KnneHne Ténnoi BoAabl NP NMOHMXXEHHOM OaBNEeHUM

IlporpeiiTe B Témmoii Bojae (Temmneparypoii okoao o0 °C) omHopaso-
BBIM mmpui, obbéMom 2 MJI HJIH 5 MJ 0e3 Mrabl U HabepuTe B HEro
okosio 1 ma Boxawl. IIJIOoTHO 3aKpoiTe HaJbIlEM OTBEPCTHE IJISI MIJIbI
M pe3K0o NOTAHUTe IOopIleHb Ha cebdda Taxk, 4ToDbI BOJA B MIIPHILE
gakunena. II1naéHo BepHUTE MOPINEeHb B MCXOJHOE IOJIOMKEeHHEe.

OnuniMre KpaTKO Ballld HaAOJIOMeHHUSA W BbIBOIBI.
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KPATKOBPEMEHHbBIE PPOHTAJIbHbIE
NMPAKTUHECKUE PABOTDI
NnPU USYHEHUUN HOBOIO MATEPUAIJIA

7. RDHETP}’H[}(}EHHHE H HCCTeToBaHHe CHCTeM OI0K OB

HapucyiiTe B TeTpagu cxemMbl cHcTeM OJOKOB, C IIOMOIIbI KOTO-
PBIX MOMKHO yIep:KaThb B paBHOBecuH rpys maccoi 400 r, mpuKIambl-
Basd K CcBOOOJHOMY KOHIY BepéBKH cuiay: a) 4 H; 6) 2 H.

CobepuTe sKcHnepHMeHTAJIbHBIE YCTAHOBKH II0 BaIllUM PHCYHKAaM.
C moMoIpl0 AUHAMOMETPa H3MEephbTe CHJIY, NPHUKJAJLIBAEMYIO B Ka-
JKIOM clydyae K CBODOJHOMY KOHILY BePEBKH A VAEpP:KaHUs rpysa
B PaBHOBECHH.

CnenaiiTe BBIBOABI H IAIUIINTE HX.

Ml
ol

CKOIBKO YTOJTHO HEMOJBIDKHBIX OJIOKOB OamH MONBILKHBIN OJTOK
11 CKOJTBKO YTOTHO HEIIOJABIDKHBIX OJIOKOB
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KPATKOBPEMEHHbBIE PPOHTAJIbHbIE
NMPAKTUYECKUE PABOTDI
nP1 USYY4EHUNU HOBOIo MATEPUAJIA

2. Wamepenne paBneHuMs Bo3ayxa B OannoHe wnpuua

Haiigure miaomajnek NOPIIHA oAHopazosoro mmpunal), s sroro
U3MepbTe PACCTOSHUE MeXKAY LITPUXaMHU IIKAaJbl, COOTBETCTBYIOIIUMU
u3gecmHomy U3MeHeHUIO oObéMa moj nopiaHeMm. Msmepbre aTmochep-
HOe JaBJieHUe (IIpU HAJU4YUU OJHOro OapoMeTpa Ha KJIACC CHUMUTE
ero mokasanus). Habepure B Oa/uioH mopumna 1 ma Boaayxa. Ilepe-
BEepPHUTe IINPHUI] OTBEPCTHEM JJis WIJLl BBEepPX U IUJIOTHO 3aKpoiiTe
3TO OTBepcTHe ([majiblleM WU KYCOYKOM IutactunuHa). llogBecbTe K
IITOKY MOPIIHSA ¢ IOMOINbI0 HATH rpys3? maccoit 300 r. Mcnounsys
TO, YTO MOPIIEeHb LINPUIA HAXOQUTCA B pPaBHOBeCHMM U NpeHeOperas
MAacco# IOPINHA, HAWAUTE, KAKUM CTAJI0 AaBJieHHEe BO3JyXa B 0aJLIo-
He. 3aluIluTe pPe3yJIbTAThl M3MEPEeHHUN M pacyeThl.




h=8b5cvm; V=22 cm
s-V

h
p, =10° IIa; V, =1 c™®

F=83H;V,=18cwm’

F
Ap = =
P=
D, =p. —Ap

B 10 ki1acce MoKHO CpaBHUTH
pe3vabTAThHI UBMepPeHU JaBJIeHUA
BO3yXa B OJNIOHE IIIIPHIIA TAK M
CIIOCOOOM C pe3vJbTaTaMu,
IMOJVUEeHHBIMHU IIPU NCIIOJIB30BAHIN
sakoHa boiiiag—Mapuorra.
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KPATKOBPEMEHHbBIE PPOHTAJIbHbIE
NMPAKTUYECKUE PABOTDI
nP1 USYY4EHUNU HOBOIo MATEPUAJIA

JIBa poma >JIeKTpHYeCKHX 3apAd0B




Z\  DOMALUHSISI NABOPATOPUS

42. HagyiiTe BO3AVINHBLINA mapuk. HaTpuTe ero iepcrssHON BapesKKOH
M MOJHECHTe K MeJKOH COJH WJIH MaHHOM Kpymne, HaCBIIIaHHOMN
Ha Jguct Oymaru. Yro Bel HabOmwgaere? Kak MOKHO O0BACHHUTH
3TOT OIBIT?

43. K ToHKOH cTpye BOJABI, BHITEKAalOIIeil M3 BOJONPOBOJAHOIO KpaHa,
MOJHECUTe HA3IeKTPH30BAHHBIA BO3AVIIHBLIA ITapuKk. YTO BbI HAa-
oaogaere? Kak MOXHO O0BACHUTHL 3TOT ONBIT?

OneIT MOKHO OPraHu3oBaTh RaK B RJIACCC,
TaR H 10Ma
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KPATKOBPEMEHHbBIE PPOHTAJIbHbIE
NMPAKTUYECKUE PABOTDI
nPMi USY4eHMM HOBOIO MATEPUAIJIA

OIHOCTOPOHHAA NPOBOJIUMOCTD INOJIa
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KPATKOBPEMEHHbBIE PPOHTAJIbHbIE
NMPAKTUYECKUE PABOTDI
nPMi USY4eHMM HOBOIO MATEPUAIJIA

HOCJIE,[[OBRTEJII:HOE H nHapajajJacJIbHOC COCAHHCHHC IIPOBOJHHKOB
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KOFI[EI HECT COBPEMCHHOI O OﬁOpy,[[OBﬂHHH...
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KPATKOBPEMEHHbBIE PPOHTAJIbHbIE
NMPAKTUYECKUE PABOTDI
nP1 USYY4EHUNU HOBOIo MATEPUAJIA

5. OnpepeneHve 3aBUCMMOCTU CUIIbl TPEHUA NMOKOSNA
M CWUNbl TPEHUA CKONMBbXEHUA OT MaTepuanoB NOBEepPXHOCTeW Ten

OnpegennTe, 3aBHCAT JIM CHJIa TPEHHA IIOKOSA HW CHUJA TPEHHA
CKOJIB)KEHNA OT MATEePHAJOB IIOBEPXHOCTEH Tes.

Ilnss mpoBefeHHs OIBITOB MOYKHO K OJHOM CTOPOHE MOCKH, IIO
KOTOPOH JBUIKETCS JePeBAHHBIN OPYCOK, NPHUKPENHUTHL ODapXaTHYIO 0y-
Mary.

SanuImuTe BBIBOJ.

4\ DOMALLHSIS IAEOPATOPUS

40. C noMoIIbi0 caMOJe/JIbHOTO JUHAMOMETPA HU3MepbTe CHJIY TPeHHs
Ka4yeHHd NPH MepeMelleHHH MIPYIIeYHOr0 aBTOMOOHJIA II0 IIOJIY C
MOMOIIIbI) NOPHU30HTAJIBHOH CHJIBI. 3aTeM 3aKJIWHbLTE KOJIECA aABTO-
mMoOmMnA (mpuAyMaliTe caMHd, KaK 3TO CAeJaTh) U HU3MepPbTe CHIIY
TPEHUA CKOJBMKEHHUA IJs TOro ;e aBromoOmins. CpaBHHTe 3HaYe-
HHS CHJILI TPEHHA KaYeHHSA W CHJIbI TPEHUSA CKOJb:xeHUsaA. Kakoil
BBIBOJI MOXKHO CJHeJIaTh U3 9TOr0 CpaBHEHUA?



JIABOPATOPHbBIE PABOTbDHI
7 KJjace

8. UccnepoBaHne TpeHUdA CKOJIbXXeHUS

Ilens pa6omwbi: TPOBEPUTH CIPABEAJUBOCTL TIHIOTe3bl «Cuia
TPEHHUA CKOJBKEHHSA MNPAKTUUYeCKH He 3aBHCHT OT ILJIOIIAJN COIpPHU-
KOCHOBEHHS TeJ» W HU3IMEPUTE KO3(MPUIIMEeHT TPEeHUA CKOJIbMKeHUS
JlepeBa II0 JepeBy.

Oéopydoeanue: nepeBsAHHBIN OPYCOK ¢ OOUHAKOBO 00paboTaHHBI-
MK TPaHAMH Pa3/IMYHON IMJIOMIAJH, NepPeBAHHAA JocKa HJIH JIMHeHKa,
Habop rpysoB mo Mexanuke maccoil mo 100 r, mpospayHasa JTUHEHKa,
TUHAMOMETP.



N,H| 2,0+0 3,0+0,1 | 40+0,1
F,,H| 0,3=* 0,6 =0, 0,8 +0,
F’rp’ Hn
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0,6 1
FTp’ Hn
0,4 1T
0,8 1T
®
0,2 +
0,6
0 % = = >
1 2 4 N, H 0,4 1
0,2 +
0
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0,2 -T- \ 1 Nmin 2,9 H
NN _
oSNt —F—+——  Ham =y =g’?g=0,16
Cq 2 3 4 N, max g
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JIABOPATOPHbDBIE PABOTDI

*3. UamepeHune koadbdbuumeHta TpeHus
C NMOMOLWbLIO HAKJIOHHOW MJIOCKOCTM.
KoHCTpyMpoOoBaHue HaKNOHHOM MJIOCKOCTU

¢ 3apaHHbiMm KN4

Ilenv pabomwi: uamMepuTh Koa(p(PHUIHUEHT TPeHHA C IOMOINLI Ha-
KJIOHHOH NJOCKOCTH, CKOHCTPYHPOBATHL HAKJOHHYIO ILJIOCKOCTHL C 3aJaH-

ueiMm KILII.
O6opydoéanue: nepessiHHBIE A0CKa u Opycok!, mumamomerp, caH-

THMETpOBad JIeHTa, ILINITATHBE.



h=011,5+0,1) em; I =(50,5+0,1) cm;
d=1(49,2+0,1) cm;

tgo < :E
S M d
w=u, +Au=0,24+0,01 w=u, *Au=020=+0,04

1L =0,20+ 0,04

:

0,16 0,20
| | | |

K"

|
O,23$ 0,25

1L=0,24+ 0,01



TpaguIIMOHHBIE U UCCIeoBaTeJbCKHe
JadopaToOpHbIe padOTHhI

HcciienoBanue paBHOYCKOPEHHOI' 0 IBHKeHHsI 0€3 HAYaILHOH CKOPOCTH
3ananne. IlpoBepka rHHoOTe3bl: «/[BHJKeHHe MIApDHKAa MO XKET00y sABIASETCHA
PAaBHOYCKOPEHHBIM JIBH/KeHHEM 0e3 HAYaJIbHOH CKOPOCTHY.

Hcnons3ysd TOT (akT, 4TO MOYTH, IPOXOINMEIE 3a paBHBIC IIOCIIECIOBATEIIBHBIC
IIPOMEXKYTKH BPEMEHH NOpPH IPAMOIMHEITHOM PAaBHOYCKOPEHHOM JIBIDKEHNH 0e€3
HaYyalbHOIl CKOPOCTH, OTHOCATCA KaK IOCIEI0BATEIbHBIE HEUETHBIC YICIIA, HAauMHAas C
€OUHNIBI, [JOKaXNITE, YTO [JBIDKEHIE IIaplKa OO HAKIOHHOMY KETOOY ABIAETCA
PAaBHOYCKOPEHHBIM JIBILKEHIEM 0€3 HaualbHOM CKOPOCTH.

[Ipn mpoBeneHNN >KCIiepuMeHTa MOA0EepUTE TAaKOIl Yroll HAaKIIOHA KEMo0a, YTOOHI
IMapUK, JBIKYIIHUIICA IO HEMY 13 COCTOSTHUA TIOKOA, CKaThIBAJICA MO KEMOOY 3a BpeMs, He
MeHbIlee TPEX ceKyHA. M3aMmepeHns myTn, mpollJIeHHOTO MIapUKOM, MIPOBOJIUTE HE MEHEE
TpEX pas.
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JIABOPATOPHbDBIE PABOTDI

8. UccnepoBaHne CKOPOCTU OCTbIBaHUA BOAbI )

Ilenv pabomwbi: IPOBEPUTH CIIPABEAJIMBOCTL T'UIIOTe3bl: «Temmepary-
pa BOABI NPHU OCTHIBAHUU JHHEMNHO 3aBHCHUT OT BPEMEHH».
O6opydoseanue: TepMOMETD, COCYZ € ropsadeil Bomoii?), uachl.

NoarotoBka k pab6orte
HN3yuure onucanue pabOTHI.

OnucaHue pabGorsbl

ITpu BeIMONMHEeHUU pPabOTHI TIPOUIBOAAT HU3MEPEHUA TeMIepaTyphl
BOABLI B cocyle uYepe3d HebOJbIINe NPOMEKYTKH BPEMEHH U, HCIOJIb3Ys
3TU JaHHBIE, CTPOAT rpa)MK 3aBUCHUMOCTH TeMIlepaTyphbl OT BPEMEHH.

Ecaiu skcnepuMeHTaJbHBIE TOYKH (C YYETOM IOrPEIIIHOCTEH m3mepe-
HUM) Oydym Jaexcamsv HaA 00HOU npaAmMoil, TO 3T0 OyaeT o3HaA4YaTh, UYTO
VKasaHHas TUIIoTe3a nodmeepucdaemcs.

Ecnu ke sxkcmepuMeHTAJbHBIE TOUKH He Oydym .Jexcamb HA 00HOIL
npamoil, To 3To OyaeT Oo3HauaTh, UTO OIBIT ONpPoéepzaemn TUMOTe3y.



TpaauITMOHHBIN TepMOMeTP UJIU JaTUUR TeMIlepaTyPhI







st ymoocTBa padoThI —
«Terpaau nuis1 1adopaTOPHBIX padoT»

OononHuTenbHble 3aaaHNA

3. K ne:mxameMy Ha ropu3oHTAJIbHOM CTOJIe OPYCKY HOPHUKJIAABIBAIOT I'0-

PHU30OHTAJILHO HAalpaBiaeHHYI0O cuny F. Ha pucyHKe 5 mnpusenéH rpapuk

3aBMCUMOCTH [OeMCTBYIONIel HAa OPYCOK CHJBI TPEHUS OT MPHUJIOMKEHHOU K
HeMy CHJIBIL.

a) Kakas uyacTh rpa)mka COOTBETCTBYET CHJIeé TPEHHS CKOJb)KEeHHA, a

Kakasd — cuje TpeHusa mokos? Haanuimmure atu yacTtu Ha rpaduke.
0) Yemy paBHaA cHJIa TPEHUS CKOJbXXeHU?
[
F_,Ht
30 T
20 +

20 30 40 F, H
Puc. 5



Kak nmpoBecTn
b poHTAJIBHBIN SKCIIEPUMEHT?
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Kak nmpoBecTn
b poHTAJIBHBIN SKCIIEPUMEHT?



BUHOM. JlabopaTtopua 3HaHUN
http://lbz.ru/

EDU3AATENBCTBO

AKném Bac Ha Hamnx BeOnHapax!




