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Llens ypoka

JJISL Y9AIIMXCS: HAYYUThCS ONPEACIIATh BUI CHIIBI 110
pPa3HbIM B3aUMOJICHCTBUSM TEII , JaBaTh XapaKTEPHUCTHUKY
1000M MEXaHUYECKOM CHJIBI M1 CUCTEMaTU3UPOBATh ,0000111as1
U3YUYEHHBIN MaTepuall

JJISL YYUTeJs ¢ COOPMUPOBATh MMOHMMAHUE YYaIlIUMUCS
XapaKTEPUCTUKHA MEXaHUYECKON CUJIBI , €€ IPUPOIbI
MPOSIBJICHUSA U JIEUCTBUA , KOTOPOE OHA OMMUCHIBAET .






DopMHUPOBaHNE IIPO0JIEMHON CUTYAIIUN:

Bonpocbl 3afiasaembie Kaaccy BosmoxHbIe BAapHaHTbl OTBETOB

Ernvarencsrd NOCMOTPHTE =3 3Ty sapTHrsxy ? Yseaawu
WAMOCTRALWD SrameruTon Sacrm Hpounosa?

Haxue Tens SS3uMOSENCTEYIOT APYT C Apyrom?
HasoM PasynsTaT STHMX ESIMMOSEHCTEMM®
B ueM Npusnrs TINOMD SSIMMOSSHITENR?

Ece nr 5o FISEaNK EESMMOSANCTEMS ¢ Hauke swe o
SHOHTE SETIMMOSANCTEMR TEAT

A XTO CMOMET NepecuMTaTD BC8 CWAb
NPOREARIOUIMECS NPH STHX ESIHMOSSHCTERAX 7

Tpyaro?
Kako# HanpawWeseTca Eneos’?

A K3KME CUABI Ml YSUTBIES M X3PIKTEPUSYA
ezaumogencrenn Jlebeqr, paxkau Wykn ¢

TENErON YEpez EEPEEKU?
Mosemy?

CKONDKO BMA0E CHA UZ00Pa+EHO Ha 3TON
WANIOCTPAIUMK?

MH=Oro nu eEMg0E CUA CYLECTEYET E NPUPORE?



B Be3rpaHuuHbIX NpocTopax
BceneHHoM, Ha Hawew NnaHeTe, B Mupe
3N1eMEHTaPHbIX YacTUL, Mbt
BCTPEYaEeMCA C NPOABAEHUEM TONbKO
YeTbipex BUA0B CUN:

* TPaBUTALUOHHDIX,
* 3/IEKTPOMATlrHUTHDIX,

* AAepHbIX(CUNBbHDIX)
U cnabbix




Knaccudpukaumsa cun B npupoae

* I'paBUTALMOHHBIE CHJIBI JIEUCTBYIOT MEKIY BCEMH
TeJAaMM — BCE TeJIa IPUTATUBAITCS APYr K apyry. Ho
ITO NPUTHAKEHHUE CYIEeCTBEHHO JIMIIb TOIA, KOIJIa
XOTsl ObI OTHO M3 B3aMMOJAEHCTBYIOIUX CHJI TAK Ke
BeJIMKO, KaK 3eMJIsl WJIM JIYHA.

* JJIEKTPOMATHUTHBIE CIJIbI A€HCTBYIOT MEXKIY
3apsiskeHHBIMHU YacTunamu. B aromax, Mojiekysiax,
KHBBIX OPraHU3MAaX UMEHHO OHU SABJISIOTCS
VIABHBIMMU.

* O0JacTh IJIEPHBIX CHJI OYEeHb OrpaHndYeHa. OHu
3aMeTHBI TOJbKO BHYTPH aTOMHBIX sijiep(T.e. HA
paccrosinun 10 2 cm).

e CiaaOble B3aMMOAEHCTBHSA NMPOSABJIAIOTCS HA el
MEHbIIMX PACCTOSIHUSIX. OHM BBI3BIBAIOT
IpeBpamieHue 3JIeMEeHTAPHBIX YaCTHIl APYT B ApPyra.




Llenb ypoka , OpMeHTUpOBaHHAA Ha pe3ynbTarT -
3aMnoNHUTb Tabnuuy, cMCTeEMaTU3NPys N3yYEHHbIN
MaTepuan:

Bun JIeuCTBUE , KOTOPOE IIpupona | dPopmyina
CHJIBI OITMCHIBAET CUJIA 3aKOHA JJIS

CUJIBI




1 IJTAH-XapPaKTepUCTUukKa
N3y4yeHus ou3nyecKou
BeJIMYUHDI

1. Kakoe siBJI€HHE WM CBOMCTBO T€M (BEIIECTB), MPOIIECC
XapaKTepu3yeT JaHHAs BEIUYHHA.

2. OnpeneneHue (pU3NUECKON BEIIMUYNHEI.
3. O0o3Ha4YeHHE.
4. OnpenenurenabHas Gopmysa (111 TPOU3BOIHOM

BEJIMYMHBI — (POPMYIIa, BBIPAXKAIOIIAS CBSA3b JTaHHOM
BEJIMYMHBI C IPYTUMU).

5. Kakas sTa BeIMunHa — CKAJISIpHAS WM BEKTOPHASI.
6. Ennnuna namepenus Beandunasl B CH.
7. CrtocoOBbI MI3BMEPEHUS BEITUYHHBI.



XapaKkTtepuctuka paBUTaLMOHHOM CUAbI

BexkTopHaA (I)MSM‘-IQCKBR Be/INMYMHa, XapPpaKTepPM3YyHOLWan

Frp / OeNCTBME TeN APYr Ha APYra, BbiPaKeHHOe B0 B3aMMHOM
NPUTAKEHMM

Benu4nHa, p3EHaA NPOMSESIEHUI0 M3CCEZIWMOAEHCTEYIOWMXTEN HE
rP3ENUTIUMOHHYIO NOCTORHHYIO U OBPaTHO NPONOPUHOHIENDHYIO KE3APSTY
P3CCTORKMA MEXAY HUMM

G =6.67 10** H m?/xr? - rpasuTauymoHHaA NOCTOAHHAA

F=G232
>

Fro=1H=H* m2/ur?* wr? /m2

Ciuna scemmuprore TAaroTerma scersa
FANPILNSHS SAOAD NPAMOH, COSQMMINDLLSH
LUSHTPDI ESIMMOSSHCTEYIOWMX Ten




Xapakrepuctuka CUNbI TAXKECTU

F... ——— CwnaTaxecTtu —3T0 BEKTOpHaA bu3nuyeckan senmuumnHa,
XapaKTepusyrouan aencteme CUMbl , C KOTOPOK
3EMIMNA NPUTANMBAET K cebe Teno.

BenWuYMHa, paBHaA NPOU3BEAEHMIO MACChITENS Ha YCKOPEHWE
ceobogHoro nageHua

Fraxxk = m- g .roe m-wmacca Tena
g —yckopeHue ceobogHoro nageHua tena

[Fras J=H= Kkr- m /c® (Howorox)

1H -370 ;una , AEMCTEME KOTOPOH 23 1CeK MaMeHRET ckopocTo Tenamaccon 1 kr
Ha 1lm/cC
CHNa TAKECTH NPUKNSAbIBAETCA K LUEHTPY TAKECTH TENG U HaNPaBAeHa

NEPNEeHaAUKYNAPHO K A3HHON TOYKE 3EMHON NOBEPXHOCTH

N

Ifii




Xapakrepuctuka Beca tena

— . Becrtenz— 370 EeeKkTOpPHIR PUIUHECKIR BENUHUHE,
X3PIKTEPUYIOWSR AeHCTEME CHIbl, C KOTOPOH TEI0
ECTEACTEME Er0 NPUTAKEHUA K 3eMJe JeHCTEVET Ha ONopY MK
noAeec

BecTens , H3XOORWEroCA & COCTORHMM NOKOR , P3EEH NO
MOQYNIO CUNE YNPYIrOCTH

P=Fraxx = m- g ,raoe m-macca Tena
g - yckopenne ce0b0AHOM0 NageHnA TeAa
g=9,8 H/kr

[Pl=H=kr-m fc? (HowToH)

BecTtena NnpUKAaapiBASTCA K TOYKE CONPUKOCHOBEHUA
TENG UNoABECa WM ONOpPbl U HANpaeneHHa

nepneHanKynapHO K AaHHOW TOYKE 3EMHOMN
NOBEPXHOCTH




Xapakrepuctuka Cunbl ynpyroctu

— .Cwna ynpyrocTu — 3TO BEKTOPHaA OU3MYECKEA
Fyrlp BENWMYMHE, XEPAKTEPU3YIOLLEA AEUCTBNE

\ CWUNbl , BOSHUKAOWEN B pesynsTaTe
nedopmaummn Tena

Mogynb EENMSMHD CHAB YNPYTOCTH , P3EeH
NPOUZESAEHMIO HECTKOCTU NPYHUHE H3 YA/MHEHKE
Tens

Fynp =-k-X cram K- oosOOMUMEHT MECTROCTH
X — YANKHEHKE TEAS

[Fynpl= H=H/m - M (Howrox)

Cuna ynpyrocTi NPUKN3ABIEISTCA K TOMKE
CONPpUKOCHOEEHMWA TENZ M NOA4EECa UM ONOopbl M
HanpasneHHa B CTOPOHY, NPOTUBONONOKHYIO
NEPEMELLEHMIO YACTULL TENE NPU Er0
nedopmaumm




Xapakrepuctnka CUAbl TPEHUS

Cvna TpeHmAa — 310 BEKTOPHaA ¢M3W-IECKaﬂ Be/In4YKHa,

F. — XapaKTEepPU3YHLWaA AeWUCTBUE CUMNbl , BoSHUKAWER npH
ABWXEHWMW OQHOTO TENAa NO NOBEPXHOCTMK Apyroroe.

BENHUNMHE, DSEHSER NPOMSESASHMIO KOZDPUUMEHTI TDEHMA HE CU/TY PESKUMM

\ onopbi

Fip= L N, roe N - cuna peakuuu onops;
K- KO2OOUUMEHT TPEHUA

[Frp |= H (HbwoTOH)

CuUNa TpEeHUA NPUKNSALIEIETCA K UEHTPY TRIXECTH TENS, B TOMKE CONPUKOCHOBSHUA
C TPYLLENCA NOEEPXHOCTDIO M H3NPIENESHS E NPOTHEONONOHHYIO CTOPOHY OT
ABWHEHUA TENS




Bra crnbi

AderictBurA, KoTopoe
onmMchbiBaaT caa

Mpwrpoaa

PopmMmysna sakoHa O1Aa cHfbl

BcemmpHOTro
TAroTeHmA

AdericrBmre Ten apyr
Ha Aapyra,
BblparkeHHo 2 BO
B3aMHO M

focasmMMTaudio HHaA

Fn=G ms=s*m n/r*

O ==

ARUTAREHKM SemnA AyHa
TENO
Cwmna TAMKECTW AderictBre Semnir Ha fpaBwMTaumo HHaA
TEno, BblparkeHHo 2 B Mg
MPUTAMNEHMM Tena
SemnA

Cwrmna
YMpPYyrocTtm

AercrBure
aedopmmipoBaHHOTo
TEna Ha apyrve tena

INEeKTPo MmarH1THaA

Bec tena

AderictBre Tena Ha
oMo py AKX rnoaseac

JNeKTPpo MmarH1THaA

A) mMokoW

///r//

B) YCcKo peHHOo 2 ABWMHKEHWE OMo Pbl

ca:P=m(g+-a)

Crna TpeHwmA

AerictBme ogHoro

JNeKTPpo MmarH1THaA

Tena Ha gapyroe npw N
COMPUMKOCHO BEHWMK W1 ¥ Frp
OTHOCUTEABbHO M “ -
AB U HeH M P ST T
Cwmna AderictBre JNeKTPo MmarH1THaA I’, - pgll,
ApXmmena HraKkocTtwm(rasa) Ha
Mo rpyseHHbI2 B HKMX —
Tena FA= prV s g 5, !
-5
—_—
=
P




Kak HaspIBaeTcsd cuiia
* M300pakeHHas HA PUCYHKE?




IIpaBuIBHO JIM ITOKAa3aHa HA 3TOM PUCYHKE

TOYKA ITPHUJTOKCHUS CHUJIbI TSIHKECTH !




Penienue 3anay.

Kakune cuiibl JEMCTBYIOT HA TUPIO?

YeMy paBHA BEJIMUMHA 3TUX CHUJI?

B 4eM CcX0aCTBO M pa3anyue?




IlonBeneHne NTOrOB.
JlomaniHee 3a1aHue

= 1 ypoBenb: 11.33-37, crp.102-103 3HaTh KpaTkue UTOTH;

= 2 ypoBeHb: 3a1a4a Ne 2, u3 ynp.Ne7.

= 3 YPOBEHb: 3aII0JHUTh TAOIUIY(cMoTpers Ne2 IMpHIIOKEHHI K
YPOKY) .

= BceMy kiraccy moaroToBUTHCA K PELMICHUIO 3a71a4 110 TEME

BBIYYHMB BCE (DOPMYIIBIL. (cMoTpeTs Ned mpuIOKEHUH K YPOKY

« OcHOBHBIE (POPMYJIBI 10 TEME)



