[image: image1.png]ISSN 0130-5522
Hay4yHO- METOANYECKHI >XypHan

OU3UKA

8 wKone

FotoBumca Mopaenn Ananus EIN
k EM Er3—2009 B PocroBckoi o6n.




[image: image2.png]OU3UKA s wione 8

HAY4YHO-METOAMYECKUNA XXYPHAN U3OAETCA C MAA 1934r. 2007

O6pasosan B 1934 rony Hapkxomnpocom PCOHCP. Yupeautens — 000 Uapatenbcteo «Wkona-fMpecc»
Xypuan Boixoaut 8 pa3s B rop

CoaepxaHue
ViipapieHute Ka4ecTBOM OOY4eHHS II0 npe)lMeTy...............f ...................................... 3
BolAalOWMECR YYeHbIe
10.4.Kopoaes
JIVIAKY TAIIBBAHK ....vevereenenvinnvvrierereeeeesessssssressesssressansssanns teeeerrerrenereenenenteasesssssasaeaias 4

rOTOBMMCA K EF3

A.B.Bozos, B.A.Tumepraes
TloaroroBka HIKOJIBHMKOB 00IIe00pa30BaTEIbHEIX YIPEXIeHMIA

K TeCTUPOBAHUIO Y EI'D 1O DUBHKE .....evvvreeeeeeeeieiiceniiieeeeceeennreesse e cre s seseeeeeans 9
H.B.Ilomanosa, B.B.Illaxmamosa, H.J/[. 3sipanoea
TTOMCKM HOBBIX TEXHOJIOTHIH .......cceevverervererannreessssessseneeeeesseesssssesssnssessssessansessssssnees 16
J.B.Tpugonosa
O6mme moaxo/ibl B MOATOTOBKE K EI'D I10 QHMBHKE .....ouunennrierrineererreeneenneersessseannns 21
M.C.Amamanckaa, . H.Ipyounun, E.A. Mupowuna u op.
[MonroroBka HMIKOJILHUKOB PocTOBCKOIT 00acTH K ETD ....eevniiiiiiiiiieeeee, 23
M. FO. lemudosa u op.
Moesb eIMHOro TOCYIapCTBEHHOIO 3K3aMeHa 110 dusuke B 2009 T........ccoeneneeeee. 26
SKCMNEPUMEHT
3. 3.lIlaxypos
JlIpocTeie IEeMOHCTPAIMOHHBIE OIBITHL HA YPOKAX DUBHKH ...covevverveeernereereenraeasannen 55
I.D.Cunuyotn
JeMoHCTpaMsa TOBEPXHOCTHBIX CBOMCTB KHIKOCTH .....veeeerevreerveeeseinseeesceesssssneens 56
A. K. Amamanuenxo
HECKOIIBKO OITBITOB ...cvvveerireeeariureeessesssnreesessesssrnresessensesserssassssssssssssssnnnessesssssensssssss 61
TIDCAAONKECHMA M COBRTDBI...cccooiriieiniiiiiiiieeeeeeeerecrneesesssnreeaaesssassstesessesssnneeesssssnnesaesans 67
ACTPOHOMMA
A.H. lHupoxos

HUHrerpnpoBaHHbIi ypPOK aCTPOHOMHUM B XI KIIACCE ...uevvreerrivnniieneererreenseerisenisensnnnn. 68




[image: image3.png]e W

IKCNEPHUMEHT

IIpOoCTHIE AEMOHCTPAIIMOHHEIE OIBITHI HA YPOKaX (PH3HUKH

3.3.IIAKYPOB
(Pecniy6siuka Mapu#i 3, IMapaHbruHCKUM p-H, KypaKuHCKas IIKOJA)

S paGoraio B cBoeit mxoje ¢ 1989 . Ha
YpOKax 4acTo IIPUXOAUTCSA IPUMEHSATD pas-
JIMYHBIE AEMOHCTPAIIHOHHBIE OIIRITHI, YaCTh
W3 KOTOPBIX NpUIyMBbIBaio caM. Ilpu aToM
CTaparoch, YTOOBI OHU OBLIN MPOCTHIE, JO-
CTAaTOYHO HAIJISTHEIC ¥ He TpeOOBaIN MHO-
ro BpeMeHHM Ha II0CTaHOBKY. HekoTophle u3
HUX XO4y IIPeJIOXHUTh BHUMaHMIO YATATE-
JIEH.

B3aumogeiicTBue 3apsxeHnsix Texa. Ilo
3TOU TEME B METOAMYECKON nuTEpaType
PEKOMEHIYIOTCS «KAIIPH3HBIE OIBITHI» C
3apsKeHHBIMY MajloukaMu. S mpensaraio
HCIIONB30BaTh TPH ITOJOCKUA OMUHAKOBOM
IIAPUHEL, BEIPE3aB JIBE M3 HUX U3 IOJIHITH-
JIEHOBOM IUIEHKH (HaIlpuMep, U3 OOJIOXKKM
ISl TeTpaAei), a omHy — u3 bymaru (u3
nucTa teTpanu). [lolocku Halo CIOXUTE B
TaKOM IIOCJICI0BATEIbHOCTY: IUIEHKA — OY-
Mara — IUIeHKa. 3aTeM CJIOXEeHHBIe TaKuM
06pa3oM MOJOCKU HYXHO IIPOITYCTHUTh MEX-
Iy nansiies. Ouu 351exTpusylorcs. OTnemB
MOJIOCKH APYT OT ApYyra, AeMOHCTPHPYIO
B3aMMOJIEMCTBUSL OJIMHAKOBO 3apsiKCHHBIX
Tesa (IUIeHKa U IJIeHKa) M pasHOMMEHHO
3apsDKeHHBIX Tell (IieHKa ¥ Oymara). OIsIT
nojygaercs 3¢ (QeKTHRIM IIpH T1000H BlIaX-
HOCTH BO3[AYyXa, U €T0 IPoBeIeHe He OTHH-
MaeT MHOTO BPEMEHH.

ITocroaHHbIi U NepeMeHHbIi 3JIeKTpUYEec-
kuii Tok. B VIII xi1acce yaeHUKY M3y4alor
TeMY «DJIEKTPOMAarHUT U €ro IPUMEHEHME».
B yue6HUKe NpUBOAUTCS CXeMa 3JIeKTpUIe-
CKOro 3BOHKA, paboTaloniero Ha IMOCTOSH-
HOM TOKe, C IPHHYTUTEIbHBIM pa3MblKaTe-
JIEM BJIEKTPUIECKOM 1IETIH 3JIeKTPOMATHUTA.
Ecam 11 muTaHKus SJIEKTPOMArHuTa 3BOH-
Ka IIPUMEHSTD NEPEMEHHBIH JIeKTpUdec-
KW TOK, TO 3NICKTPHYECKAs cXeMa yIpomia-

ercst. Ho meped 3TUM y4eHUKM IOJIKHBI
YeTKO NPEACTaBUTE cebe pa3auyie MexXay
TIOCTOSTHHEIM W TIEpEMEHHEIM 3JIeKTpUYeC-
KHUM TOKOM. Kak, He MCIob3ys OCIIWLIO-
rpad (He Be3me B IIKOJAX OCTANKCH GOJIb-
IIHMe JEMOHCTPALMOHHbIe ocluuiorpads)
M He TpaTs BpeMeHM Ha pa300p CHHYCOMIHL
u XocuHycouasl (3ro ke VIII kinacc), Ha-
[JIAOHO TIPOAEMOHCTPHPOBATE pasIHYHe
MEXKIY IIOCTOSTHHBIM U ITepeMeHHBIM 3JIeK-~
TPUIECKUM TOKOM?

I1pu 0OBSICHEHNH 51 UCIIOB3YIO CIIEAyIO~
IIKe TPOCTHIE, HO OYEHb HAIISITHEIE Je-
MOHCTpALIMH.

1. Hocmosnnviii mok. K KieMMaM «+» 1
«—» HCcTOYHYUKaA Toka BC24M nonkmovyaem
rapBaHoMeTp. (BHU M aH M e: peryssiTop
HaIIpsSDXKEHMS JOJDKeH HaXOMMThCS Ha ca-
MOM MWUHHMAJBHOM IOJIOXeHWH.) MeHs-
€M TIOJIOCa W AejlaeM BEIBOJ: rajbBaHO-
METp MOKa3BIBaET HE TOJBKO YHMCIIEHHOE
3HaYeHUEe CHJIBI TOKA, HO M €T0 HallpaBJie-
Hue. [TonyTHo obpamaeM BHUMaHHe yde-
HHUKOB Ha TOT (aKT, YTO CHJIA TOKa MOXeT
OBITH ¥ paBHa HYJIIO (KOTIa Liellh Pa30MK-
HyTa). He oTkiI09as MCTOYHUKA TOKA, II0-
Ka3aHUsS rajJbBaHOMETpa CPaBHUBaeM C
MoKa3aHHeM ralbBAHOMETpa B TOM CIydae,
KOIJa MCIIONIb3yeTC HCTOYHUK MepeMeH-
HOTO TOKa.

2. Ilepemennuvui mok. K xiieMMaM «5 Om»
3BYKOBOI'O F¢éHEpaTopa MOAKII0YaeM Jpyroi
raJpBaHoOMeTp OT BoabrMeTpa. (I oOBHO
HCITIOIb3YIO YaCTOTY 4yTh MeHbIme 20 Ii1.)
CpaBHHBAA MMOKa3aHUS TIEPBOTO ¥ BTOPOTo
TaTbBAHOMETPOB, YYEHUKH HeJIAI0T BEIBOA.

IMocyie 3THX TeMOHCTPALUi y4yaluecs
caMM JIETKO HAlOT OIpedeIcHUs IIOCTOSH-
HOTO M IIepEMEHHOTO TOKOB.
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Puc. 1

[Ipumenenue sneKrpomMarauta. [Ipu 005-
SICHEHUU ITOU TEMBI S TOJb3YIOCh CaMoO-
JIeTbHOI MOJEJBIO 3JIEKTPHYECKOTO 3BOHKA
(puc. 1, roe 1 — Moxenb IeMOHCTPALIAOH-
HOTO JIEKTPOMAarHuTa, 2 — AepeBIHHBIH
HITATUB, 3 — CTAIBEHOM IKOPb, 4 — 3BOHKO-
Bas yaila, HAampuMep NpoOupKa) U Moje-
JIBIO 3JIEKTPOMAarHUTHOTO pefie (puc. 2, Tae
5, 6 — KOHTAKTHbIE KJIEMMEI, 7 — IePEBAH-
Has TyHelKa, 8§ — JJaMIouka).

B nepsoMm ciydae asekrpoMarauT 1 mu-
TaeTCs OT 3ByKOBOTO T€HEepaTopa, a BO BTO-
POM — OT UCTOYHHMKA MTOCTOSHHOTO TOKa

Puc. 2

BC24M (ammouky 8 HanpsaMylo He IOf-
KJII09aeM K UCTOYHHKY, a TUHelKy 7 mena-
€M MOABMXXHKIM KOHTaKTHBIM pejie).

ITocne 3toii HeMOHCTpPAIIMK A OOBLIYHO
T10Ka3bIBAI0 ICHCTBHE CaMOJENTLHOM CBETO-
MY3BIKJIBHOM YCTAHOBKH, OCHOBHBIM 3JI€-
MEHTOM KOTOPO SIBJIETCS pelle.

BO3MO)KHO, OpeUIOXEHHBIE MHOM TeMOH-
CTPAIIMOHHBIC JKCIICPUMEHTEHI HE SABISAIOTCS
HOBBIMH M IIC-TO OITMCAHBI B IUTEPATYPE, HO
S «gouey» 0o HUX CaM M pan II0JeIUThCA
CBOMM OIIBITOM C JPYITMMH YYHTEIAMHA.

JAE€MOHCTPAIMH MMOBEPXHOCTHBIX CBOMICTB >KHIKOCTH

I.®.CHHHIIbIH
(r. CapaHck, MOPAOBCKUE TOCYAapCTBEHHBIH MeJarOrm4eckuit nHCTUTYT uM. M.E.EBceeBa)

OtaenbHbBIE OIBITH, WUIIOCTPUPYIOLIHE
IIOBEPXHOCTHLIE CBOMCTBA XUIKOCTH, OITH-
CaHbI B y4eOHOM nuTepaType (HalpuMep, B
pabotax [1—4]). B nononHeH1e K HUM HaMU
NIPeUIaraloTcs Caeayiolie CPaBHUTEIEHO
IIPOCTHIE, HO IOCTATOYHO 3(h(heKTHERIE KC-
TIEPUMEHTEI 10 YKa3aHHON TeMaTHKe, He
TpeOdylolIye NP CBOEl MOCTAHOBKE nehu-
LIUTHOTO 00OPYIOBaHUS M MaTepHaioB.

IlocmynamensHoe deuxcenue niasarowux
men npu u3MeHeHUU NOBEePXHOCMHO20 HaAMS-
orcerun godul. Ha mpenMeTHeIit croi rpado-
TIPOEKTOPA YCTaHABIMBAIOT CTEKJISHHYIO
qyamky Iletpu ¢ HamuToii B Hee Bomoil. Ha
KOHEII CITUYKHU (C OTITOMAaAHHOW TOTORKOL)

cpeacTBoM «@PeppH» (OHO HCIIONB3YeTCS
JUIST MBITBSL TIOCYZBL), U TIMHIIETOM OCTO-
POXHO OITyCKAIOT CIIMYKY Ha IOBEPXHOCTH
BoAbl. CIIMYKa CTPEMMTENIBHO ITEPEMEIIAET-
CS 110 BOJHOM MOBEPXHOCTH. YUaIIUMCS
crenyeT oOBSICHUTD, YTO YKA3aHHOE MOIO-
11Ie€ CPEeNCTBO MpelcTaBsgeT coboil moBepx-
HOCTHO-akTuBHOE BemecTBo (IIAB),
YMEHBMIAIOIIEE ITOBEPXHOCTHOE HATSKEHIE
BonEl. IlosTOMy crimyKa ABMKETCI B Ha-
TIPaBJACHUHN YUCTOU BOJHOI IOBEPXHOCTH
NeprneHaANKYISIPHO TPaHHIIE €€ pasjeia ¢
BOIOHBIM pacTBOopoM ITAB.

OnbIT MOXHO IIPOBECTH U 6e3 rpadorpo-
AKTONA C COYNDAHAHUAM HONMANTLUNL RIAMTIA-





